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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
NJ1-2 Bnaneet HaBbIKaMH pacueTa TeIIOTUAPABINYECKUX MTPOLIECCOB B 3JIEMEHTaX
HHEPTeTUYECKOr0 000pyI0BaHMS, HABBIKKA TOCTOOPAaOOTKU pe3ylIbTaTOB PACUE€TOB U
KOMIIBIOTEPHOT'0 MOJIETTUPOBAHUS 3TUX MPOIIECCOB

2. I1K-3 T'0TOB caMOCTOSITENILHO OIPENEATh HAIPaBICHUE U XapaKTep MPOBOAUMBIX

UCCJICIOBAaHUM, YIUTHIBATh COBPEMEHHBIE TCHICHIIMM Pa3BUTHUS HU3KOTEMIIEPATyPHOH TEXHUKH
NJ1-3 CriocobeH npoBOIUTHh KOMIUIEKCHBIN aHATIN3 HU3KOTEMIIEPATYPHOTO 000PYI0BaHHS
KaK 4aCTH 3HEPreTHYECKON CUCTEMbI

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmszanuu: ITncemenHas padora
1. Meroibl SKCIIEpUMEHTAIBHBIX UCCIIeIoBaHu ABYX (ha3HbIX TeueHui (KoHTpoibHAs
pabora)
2. Teruonepenaua B aAByxdaznom noroke (KonrtponbHas padoTa)
3. Terutonepenaya B AByX(a3HOM MOTOKE IMPH TEYEHUH MHOTOKOMITOHEHTHOTO XJIaJareHTa
(KonTponbHas pabota)
4. YpaBHeHHE IBUKEHUS B pacciioeHHOM JByX(ha3HoM notoke (KonrponbHas paborta)

BPC aucuunjavHbl

I cemectp

Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0

Hanekc KM- | KM- | KM- | KM-

Paznen qucuuImmHb KM: 1 2 3 4

Cpok KM: 4 8 12 16

KonunuecTBeHHbIE XapaKTEPUCTUKH IBYX(Pa3HbIX TOTOKOB

KonnuecTBeHHbIE XapaKTEPUCTUKH IBYX(Pa3HbIX TOTOKOB +

Tennonepenava B 1Byx¢a3HbIX TOTOKAaX

Tennonepenava B 1Byx¢a3HbIX TOTOKaX +

SKCHepI/IMCHTaHBHOe HUCCICI0OBAHUC FI/I,Z[pOIlI/IHaMI/ILICCKOI\/'I
HeyCTOfILIHBOCTH KHITAIIETO B KaHAJIC BBIHYKJICHHOTI'O ITOTOKA a30Ta

SKCHepI/IMCHTaHBHOC HUCCICA0BAHUC FH[[pOI[HHaMquCKOﬁ
HeyCTOfILIHBOCTH KHITAIIETO B KaHAJIC BBIHYKJICHHOTI'O ITOTOKA a30Ta




TemiooOMeH Npy BEIHYKAEHHOM TEUEHUH B KaHAJe
MHOTOKOMIIOHEHTHBIX pa0O4YUX TEJN, UCTIOIb3YEMBIX B

HU3KOTEMIICPATYPHBIX YCTaHOBKAxX OcobenHoctu TEILIONEPCaAa4Yn B

JIBYX(azHOM NOTOKE MHOTOKOMITIOHEHTHOTO

TennooOmen IIPpU BBIHYXXACHHOM TCUCHHUH B KaHAJIC
MHOTI'OKOMITOHCHTHBIX pa60tmx TCJI, UCIIOJIb3YCMBIX B

HU3KOTEMIICPATYPHBIX YCTaHOBKAx OcobenHocTu TEILIONEPpCaa4Yn B

JIBYX(a3HOM NOTOKE MHOTOKOMITIOHEHTHOTO

Bec KM:

25

25

25

25

$O061as yacte/JI1s 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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IIK-1 NI-2mx-1 Bmageer | 3uars: Metoabl SKCTIEpUMEHTANIBHBIX UCCIICOBAaHUMN ABYX(Pa3HbIX TEUECHUN
HaBbIKAMU pacuera | ocHOBHbIe konuuecTBeHHble | (KoHTponbHas pabora)
TETJIOTUIPABINYECKUX XapaKTEPUCTHUKH, Temnonepenaua B nByx¢asznom noroke (Konrponbnas padora)
MPOLECCOB B DJIEMEHTaX | UCIOJIb3yeMbIe MIPH pacyere
HHEPreTUYECKOro IBYX(a3HOro MOToKa
o0opymoBaHus, HABbIKU | YMETh:
nocTo0paboTKH CaMOCTOSITEIILHO
pe3yNbTaTOB  pacueToB | | pa3Ouparbcs B
KOMITBIOTEPHOTO CYIIECTBYIOIIUX METOAMKAX
MOJIETTUPOBAHUS 3TUX | pacuera MpolEecCOB B
MIPOLIECCOB KPHUOTEHHBIX EMKOCTSIX U
MIPUMEHSTh UX TSl PeIICHUS
ITOCTaBJIEHHOM 3a7ja4H
I1K-3 NJI-3nk-3 CriocobeH | 3HaTh: VYpaBHeHHe IBIKEHUS B paccioeHHOM /ByX(a3Hom notoke (KonTposnbHas
MPOBOJIUTh  KOMIUIEKCHBIN | OCHOBHBIE KOJIMYECTBEHHbIE | paboTa)
aHanu3 XapaKTePUCTHKH, Tennonepenaua B AByx¢ha3HOM NOTOKE MPU TEYEHUH MHOTOKOMITOHEHTHOTO
HU3KOTEMIIEPATYPHOTO WCIIONBb3yeMbIe Npu pacuere | xyagarenta (Kontponbhas padorta)

0o00Opy/lOBaHUsl Kak 4YacTu
SHEPreTUYECKON CUCTEMBI

IByX(ha3HOTro MOTOKA
YMeTs:

OCHOBHBIE€ KOJIMYECTBEHHBIE
XapaKTEPUCTHUKH,
WCIIOb3YEMBIE NIPU pacueTe
IBYX(a3zHOTO MOTOKA




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. YpaBHeHue ABUKEHHS B PACCI0€HHOM ABYX(a3HOM NOTOKe

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJIbHOro Meponpusitusi: Cienoit BeIOOp BapuaHTa, BpeMsl Ha
MOJIFOTOBKY OTBETA, OTBET

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
Hammcartn YpaBHCHUE IBUXKCHHUA B PaCCIIOCHHOM HBYX(l)aSHOM IIOTOKEC

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

3HaTh: OCHOBHBIE KOJIMYECTBCHHbBIE 1. Knaccudukanus u KOIUYECTBEHHbIE XapaKTEPUCTUKH
XapaKTEPUCTUKHU,  HUCIOJIb3yeMble IBYX(a3HBIX TOTOKOB.
pu pacuere AByX(a3zHOTo MOTOKA 2. CtpykTypa n1ByX(pa3HbIX TEUCHUH B BEPTUKAIBHBIX U

TOPU30HTAJIBHBIX KaHAJAX.

3.KapThl pe>KMMOB T€UCHHUS.

4.YpaBHEHUE COXpaHEHUS SHEPTUU NTAPOKHUIKOCTHOTO
MOTOKA.

5.BnusitHue TeriooOMeHa Ha THIPaBIHIECKOE
COIPOTHUBIICHUE.

6.CMmeHa pe)XKMMOB TEUEHHUS B TAPOr€HEPUPYIOLIEM
KaHare.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJJaHue
BBHITIOJTHEHO MTPABWJIBHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3YyJIbTaT HE COOTBETCTBYET 33 JaHUIO

KM-2. MeToabl 3KcnIepUMeHTAJbHBIX UCCIeI0BAHNI IBYX(a3HbIX TeUeHU il

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeleHHs] KOHTPOJIbHOro Meponpusitusa: Crenoil BeIOOp BapuaHTa, BpeMs Ha
MIOATOTOBKY OTBETA, OTBET

KpaTkoe cogep:kanune 3a1aHus:
Yka3aTb U3BECTHBIC MCTOBI OKCIICPUMCEHTAJIBHBIX I/ICCJ'I@)IOBaHI/Iﬁ )IBYX(l)aSHBIX Te'—IeHI/II\/'I, JaThb

Ka4C€CTBCHHOC OIIMCAHHUEC METOJ0B

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIEC KOJIUYCCTBCHHEIC 1.3KCHepI/IMCHTaHBHOe HUCCICAOBAHUC
XapaKTCPUCTHUKHU, HCIIOJIB3YEMBIC FH}IpOHHHaMquCKOﬁ HeyCTOﬁqHBOCTH KUITIAIIETO B




npu pacyere AByX(a3HOTO MOTOKA

KaHaJIC BEIHYKACHHOT'O ITOTOKA a3oTa.

2.DKcrepUuMeHTalbHas yCTaHOBKA. MeToauka
MIPOBECHUS OTIBITOB.

3. Pe3ynbTarhl 3KCIEpUMEHTAIBHOTO UCCIIEIOBAHMUS
TUAPOIMHAMUAYECKON HEYCTOMYMBOCTH TEUCHUS B KaHAJIE
KHUISILIETO a30Ta. BiausiHue pexXMMHBIX TapaMeTPOB.
4.Pe3ynbTaThl SKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS
TEIJIOOTAA4H MPY KUIIEHUHU BBIHYXJAECHHOIO OTOKA
a30Ta B KaHale.

5.Pe3ynbprarhl 3KCIIEPUMEHTAIBHOTO UCCIIEI0BAHMS
KpU3HUCa KUTICHHS BRIHYXJICHHOTO MTOTOKA a30Ta B
KaHaje.

6.PacueTHOE ornpeneneHue rpaHuIIbI
TUAPOIMHAMUYECKONH HEYCTOMUYHNBOCTH (TEPMHUUYECKUE
KoJie0aHus1) TeUEeHUs B KaHAJIE KUIISILEro a30Ta ¢
WCII0JIb30BAHUEM IOJYYEHHBIX OINBITHBIX JAaHHBIX.

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/IaHME HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO

KM-3. TenJionepenaya B AByx(¢a3HOM NOTOKe

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOro Meponpusitusa: Crenoil BeIOOp BapuaHTa, BpeMs Ha

MMOATOTOBKY OTBETA, OTBET

Kparkoe conep:kanue 3aaHus:

Paccunrarh k03¢ (HULIMEHTHI TEIIOOTIaYM MTPU KOHJEHCAIIMH U KUIIEHUU B ABYX(a3HOM
[IOTOKE, KpUTUYECKUE TEIIOBBIE TIOTOKU

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMerb: CaMOCTOSITEIIBHO
pa3dbuparbCsi B CYILIECTBYIOIIMX
METOJIMKAX pacdera IMpPOIECCOB B
KPHUOI'CHHBIX EMKOCTIAX 158
OPUMEHSTh WX [ pelieHus
MMOCTaBJIICHHON 3a1aun

1.TenooOMeH npu KOHIGHCALIUY Tapa, ABMXKYLETOCs
BHYTpH TpPYO.

2.KonneHcanus napa B IpOMBILUIEHHBIX anmnaparax v
METO/]Ibl €€ UHTEeHCU(PHUKAIIH.

3. TenooOMeH NpHU KUIEHUH KUAKOCTH B YCIOBUAX
BBIHYKJCHHOT'O JBUKCHHUS.

4.Kpusuc teruooOMeHa npy KUMEHUH KUIKOCTEH B
KaHaJax.

5.KonebarenpHas HEYCTOHYHUBOCTb.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku btnoanenus 3uanus. OUueHKa "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

KM-4. Tensonepenaya B 1ByX()a3HOM NOTOKe IIPH TeYeHMH MHOTOKOMIIOHEHTHOI0
XJIalareHTa

®opmbl peanuzanuu: [lucemMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHHsi KOHTPOJIbHOro Meponpusitusa: Crenoil BeIOOp BapuaHTa, BpeMsl Ha
IIOATOTOBKY OTBETA, OTBET

KpaTkoe conep:kanue 3a1aHusi:
Hcronb3ys CyIecTBYIOIINE METOIUKH pacieTa MPOIECCOB B KPHOTCHHBIX eMKOCTSIX PEIIUTh
3aj1auy O TeIuionepenavyae B AByX()pa3HOM IMOTOKE PU TCUSHHUH MHOTOKOMITOHEHTHOTO
XJIa1arenTa.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTs: OCHOBHBIE 1.0cobenHoCTH Terionepeiayu B 1ByX(pa3HOM ITOTOKE
KOJINYECTBEHHBIE XapaKTEPHCTUKH, MHOTOKOMIIOHEHTHOT'O pabo4ero Tea.

HCIIOJIb3yEMbIE npu pacuere 2.9KCIepUMEHTAIbHBINA CTEH/ 1151 UCCIICI0BAHMS
IBYX(a3HOTO TTOTOKA TEIJI000MEHA MPH KUTICHUH MHOTOKOMITOHEHTHBIX

pabouux Tel.

3.DKcnepuMeHTalbHbIE JaHHBIE 110 TEIII000MEHY IIpH
KHUIICHUHU MHOTOKOMITIOHCHTHBIX pa60qI/Ix TCII.
4.CpaBHEHHE YKCIIEPUMEHTAIBHBIX M PACUETHBIX JAHHBIX

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBITIOJTHEHO MPABUJILHO WU C HE3HAYUTEIHHBIMU HEJI0UeTaMU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoaneHus snanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemecTp

®DopmMa NPOMeKYTOUHOI aTTecTannu: DK3aMeH

IIpumep Onsiera

1. Kuaccudukanus u KOJHMYECTBEHHBIE XapaKTEPUCTUKU ABYX(Pa3HbIX MOTOKOB. CTPyKTypa
IBYX(a3HbIX TCUCHUIl B BEPTUKAIBHBIX U TOPU3OHTAIBHBIX KaHanax. KapTel pe:kuMoB
TCUCHHs. Y pPaBHEHHE COXPAHCHHUSI SJHEPIHH TAPOKUIKOCTHOTO MOTOKA. BrusiHue TerioodoMena
Ha TU/IPABINYECKOe conpoTuBiicHne. CMeHa Pe)KUMOB TECUCHUS B IIAPOTCHEPUPYIOIIEM KaHaJle.
2.  OcobenHocTH TeIIONepeaayn B IBYyX(PazHOM NOTOKE MHOTOKOMITOHEHTHOTO pabovero
Tena. DKCIIePUMEHTANIBHBIA CTEH] ISl KCCIICJOBAHUS TEITIOOOMEHA TP KUIICHUU
MHOI'OKOMITIOHCHTHBIX pa601mx TCII. SKCHepI/IMeHTaﬂbHBIe JaHHBIC I10 TeHJIOO6MeHy npu
KUTICHUY MHOTOKOMITOHEHTHBIX pado4ux Tesl. CpaBHEHUE HKCIIEPUMEHTAIBHBIX U PaCYETHBIX
JaHHBIX

IIpoueaypa nposenenus
Crerioit BbIOOp OmiieTa, Bpemsi Ha OJAITOTOBKY OTBETA, OTBET

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-1 Bnaneer HaBplkaMu pacueTa TEIIOTHAPABIMYSCKIX
MIPOIIECCOB B 3JIEMEHTAX YHEPreTUUECKOTO 000PYI0BaHMUSI, HABBIKK MOCTOOPAOOTKH pe3yIbTaTOB
pPacyeToB U KOMITBIOTEPHOTO MOJICTUPOBAHMS ATHX MPOIIECCOB

Bomnpocel, 3axanus
1.1. Knaccuduxanus u KOJIMUYECTBEHHbIE XapaKTePUCTUKH JBYX(Pa3HbIX TOTOKOB.
Crpykrypa n1ByX(pa3HbIX TeUEHUI B BEPTUKAJIBbHBIX U TOPU30HTAIbHBIX KaHanax. KapTsl
PEKMMOB TEUEHUS. Y paBHEHHUE COXPAHEHUS YHEPTUH MTAPOKUIKOCTHOTO IIOTOKA. Brinsiue
Ter1000MeHa Ha TUPaBINYecKoe conpoTupiieHne. CMeHa peXXMMOB TEUEHHUSI B
NapOreHEpUPYIOLIEM KaHaJIE.
2. TemmooOMeH mpu KOHIEHCAINH TTapa, ABMKYIIEToCs BHYTpH TpyO. KoHmeHcamnwms mapa B
NPOMBIIIJICHHBIX amapaTrax U MeTobl €€ HHTeHCUpHUKAIU. Ternoo0MeH Mpyu KUIIEHUH
KUJKOCTH B YCJIOBUSIX BBIHYKJAEHHOTO ABMKEeHUA. Kpusnc TemnooOMeHa npu KuleHuu
XKHUJIKocTel B kaHasax. KonebarenbHas HEYCTOMUNBOCTb.
2.1. Krnaccudukanus v KOIMIECTBEHHBIE XapaKTEPUCTHKH IBYX ()a3HBIX TIOTOKOB.
CrpykTypa IByX(a3HbIX TEUCHUH B BEPTUKAIBHBIX U TOPU3OHTAIBHBIX KaHanax. KapTel
PEXMMOB T€UEHHUS. Y paBHEHHE COXPAHEHUsI SHEPTUU MapOKUIKOCTHOIO OTOKa. BiusiHue
TEII00OMEHa Ha THJIPABINUECKOE CONpOoTUBIeHne. CMeHa peKMMOB TEUEHHUS B
MaporeHepupyroLIeM KaHae.

1. 2. DKcnepumeHTasbHaA ycTaHOBKA. MeToAMKa NpoBeAeHWs ONbITOB. Pe3ynbTathl
9KCMNEePUMEHTA/IbHOTO UCCNEA0BaHUA TMAPOAMHAMUYECKON HEYCTOMUYMBOCTU TEYEHUA B KaHae
KUNALLEro a30Ta. BAnAHWE peXkMMHbBIX NapameTpoB. Pe3y/ibTaTbl 9KCNePUMEHTAIbHOTO UCCAEA0BAHMA
TENA00TAAYM NPU KUMEHUM BbIHYKAEHHOTO NOTOKA a30Ta B KaHase. Pe3y/ibTaTbl 3KCNePUMEHTANIbHOTO
MCCNel0BaHNA KpMU3MCa KUMEHWA BbIHYXAEHHOTO NOTOKa a30Ta B KaHase. PacyeTHoe onpeaenexne
rPaHWLbI TMAPOAMHAMUYECKON HEYCTOMUYMBOCTH (TEpMUYECKUE KoNebaHWA) TeYeHWA B KaHane
KMMALLEro a30Ta C UCMO/Ib30BaHNMEM MOJTYYEHHbIX OMbITHbIX AAHHbIX.



3.1. TennooOMeH npu KOHACHCAIMM Mapa, IBUXKYyIIerocs BHyTpu Tpy0. Konaencarus napa B
MIPOMBIIUICHHBIX allllapaTtax U METO/bl €€ HHTeHCHpUKauu. Ternnoo0MeH npu KUMeHUH
JKUJKOCTH B YCIIOBHSIX BRIHYKICHHOTO ABMXKEeHUS. Kpusnc TermiooOMeHa npu KUIIEHUN
XKuakocTel B kaHanax. KonebarenbHas HEyCTOMUHUBOCTD.

2. DKcnepuMeHTalIbHas yCTaHOBKA. MEeTOoIMKa MPOBEICHUS OIBITOB. Pe3ynbrarh
JKCIIEPUMEHTAILHOTO UCCIeI0BAaHUS THIPOIMHAMUYECKON HEYCTOWYMBOCTH TEUECHHUS B KaHAJIE
KUIISIIIET0 a30Ta. BiausiHue pexkuMHBIX TapamMeTpoB. Pe3ynbTarhl 3KCIIepUMEHTaIbHOTO
MCCJIEIOBAHMSI TEIJIOOT/Aa4YH MPU KUTIEHUU BBIHYKJIEHHOTO ITOTOKA a30Ta B KaHaJe.
Pe3ynbTathl 3KCIIEPUMEHTAIBLHOTO UCCIIEI0BAHMS KPU3KCa KUTIEHUS! BEIHYKJIEHHOTO MTOTOKA
a3oTa B KaHalie. PacueTHoe onpe/enenre rpaHullbl THIPOJUHAMUYECKONW HEYCTOMUNBOCTH
(Tepmudeckue KojeOaHus1) TCUSHUS B KaHAJIE KHUITSIIIEro a30Ta ¢ UCIOJb30BaHUEM TTOTYyYCHHBIX
OTIBITHBIX JIaHHBIX.

4.1. Knaccudukanus u KOJTMYECTBEHHBIC XapaKTEPUCTHKHU JABYX(Pa3HbIX TOTOKOB.
CrtpykTypa n1ByX(pa3HbIX T€UEHUI B BEPTUKAIBHBIX U TOPU30HTAIbHBIX KaHaax. KapTel
PEKUMOB TEUCHHSI. Y paBHEHUE COXPaHEHUsI YHEPTUHU MAPOKUIKOCTHOIO MOTOKa. Biusinue
TeriooOMeHa Ha rujpaBindeckoe conporupieHne. CMeHa pexXHMMOB TEUCHHUS B
MaporeHepupPyIoIIeM KaHae.

2. OcoOeHHOCTH TeIUIONEpea4n B IBYX(Ha3HOM MOTOKE MHOTOKOMIIOHEHTHOTO pabodero
Tena. DKCIePUMEHTAIIbHBIN CTEH/I 1151 UCCIIEI0BAHMS TEIIO0OOMEHA MPU KUTICHUH
MHOTOKOMIIOHEHTHBIX pab0o4ymX Tesl. DKCIepUMEHTAIbHbIE JaHHBIE IO TEIUI00OMEHY MpU
KUIICHUU MHOTOKOMITOHEHTHBIX padouunx Teil. CpaBHEHHE SKCIIEPUMEHTAIBHBIX U PACUETHBIX
JTAHHBIX
5.1. Kiaccudukanus v KOTHYSCTBEHHBIC XapaKTEPUCTUKH TBYX (Da3HBIX ITOTOKOB.
Crtpykrypa nByx(a3HbIX TeUeHUI B BEPTUKAIBLHBIX U TOPU30HTANBHBIX KaHamax. KapTsl
PEXUMOB T€UCHHS. Y paBHEHUE COXPAHEHUS SHEPTUH MTAPOKUIKOCTHOTO MMOTOKA. BriusHue
TeriooOMeHa Ha rujpaBiudeckoe conporupieHne. CMeHa peXHMMOB TEUCHHUS B
MaporeHepupPyIoIIeM KaHae.

2. TemnooOMeH npu KOHAEHCAIIMU Tapa, ABIKYIIerocs BHyTpu Tpyo. KonaeHcanus mapa B
MIPOMBIIIUICHHBIX ammnaparax u MeTo/Ibl ee HHTeHCU UKy, TermiooOMeH npu KUTIEHUU
JKUJKOCTHU B YCTIOBHSIX BRIHYKICHHOTO ABMKEeHUA. Kpusuc TennooOMeHa npu KUMeHUU
JKuaKocTel B kaHanax. KonebarenbHas HEYCTOMYUBOCTb.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.YTt0 Takoe KOHACHCAIHS
OTBeThI:
VYcTHBIN OTBET
Bepusliit otBet: [Iponece azoBoro nepexoaa u3 ra3000pa3HOro B )KUAKOE COCTOSTHUE
2.Yto takoe Yucno Kuyncena
OTBeTsI:
VYcTHBIN OTBET
Bepusiii otBeT: OiuH U3 KpUTEpUEB MOI00US TBUKEHHSI pa3peKEHHBIX Ta30B
3.01MH U3 KPUTEPHUEB TIOI00MS IBHKCHUS Pa3peKEHHBIX Ta30B
OTBeThI:
VYcTHBIN OTBET
BepHplil 0TBET: 3TO CpeaHEe PACCTOSTHUE, KOTOPOE MPOJIETAET YACTULA 33 BPEMS MEXKIY
JIBYMsI IOCJIEIOBATEIbHBIMU CTOJIKHOBEHUSIMU
4. Kpu3suc KuneHus
OTBeTHI:
YCTHBIN OTBET
Bepnsiit orBeT: Kpusuc Temmootiaqu npu KUNEHUH (KPU3UC KUTICHUS) SIBIISIETCS YaCTHBIM
cllydaeM TeIriooOMeHa MpU U3MEHEHUHU arperaTHOro COCTOSIHUS BEIIECTBA U UMEET
BaOKHEMWIIIEE 3HAUCHNUE B YCIOBUSIX OXJIAKIICHUS BHICOKOTEMITEPATYPHBIX, (DOPCUPOBAHHBIX
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TETUIOOTIAIOIIUX MOBEPXHOCTEH. ... ITO CBSI3aHO C TeM, YTO (a30BbIH MePEXo KUIKOCTh-
rap IpH TEMIIEPAType HACHIIEHUS, COOTBETCTBYIOIIEH aBIIEHUIO B CUCTEME, IPOUCXOIUT
JUIIG TIPU HAJTMYUU TPOTSHKEHHBIX 00enx (a3

5.KonebaTtenpHas HEYyCTOWYNBOCTD
OTBeTHI:

VYcTHBI OTBET
Bepnpsiii otBet: KonebarenbHas HEYCTOWYNUBOCTD BBIHYKICHHOTO ABYX()a3HOTO MOTOKA
SIBJIICTCS CJIEJICTBUEM KaK TUCKPETHON CTPYKTYPHI MOTOKA B 00JIACTH KUTIEHUS, POLIECCOB
napooOpa3oBaHUs Ha y9aCcTKE Havyalla KATICHUs, HOCSAIINX SIBHO BBIPAKCHHBIN
MIEPUOIUYECKHUI XapaKTep, TaK U HEPAaBHOMEPHOCTH FUAPOJUHAMUYECKUX XAPAKTEPUCTUK
BJIOJIb OCH [TAPOTe-HEPUPYIOLIETO KaHalla

2. Komnerenuus/Mugukarop: NJI-3nk-3 CiocobeH MpoBOANTh KOMIUICKCHBIN aHAJIN3
HU3KOTEMIIEPATYPHOTO 000PYIOBaHUS KaK YaCTH SHEPTEeTHIECKONH CUCTEMBI

Bonpocel, 3a1anns

1.1. Knaccuduxanus u KOJIMYECTBCHHbIC XapaKTePUCTHKH JBYX(Pa3HBIX TOTOKOB.
CtpykTrypa nByx(a3HbIX TeUCHUI B BEPTUKAIBLHBIX U TOPU30HTANIBHBIX KaHamax. KapTsl
pe)KI/IMOB TCUCHUNA. YPaBHeHI/Ie COXpaHeHI/ISI 3Hepr1/m H&pO)KI/II[KOCTHOFO II0TOKa. BJII/ISIHI/IG
TeIJI000MEeHa Ha THAPABINYECKOE conpoTuBiieHne. CMEHa peXKUMOB TCUCHUS B
MapOreHEPUPYIOLIEM KaHaJE.

2.  OcoOeHHOCTH TeIUIONEpea4n B IBYX(Ha3HOM MOTOKE MHOTOKOMIIOHEHTHOTO pabodero
Tena. DKCIePUMEHTAIIbHBIN CTEH/ 17151 UCCIICI0BAHMS TETUIOOOMEHA MPU KUTICHUH
MHOTOKOMIIOHEHTHBIX pad0o4mX Tesl. DKCIepUMEHTAbHbIE JaHHBIE IO TEIUI00OMEHY MpU
KHUIICHU U MHOTI'OKOMITOHCHTHBIX pa60q1/1x TCII. CpaBHeHI/Ie 3KCHepHM€HTaJIBHBIX 158 pvaeTHHX
JTAaHHBIX
2.1. Krnaccudukanus 1 KOINIECTBEHHBIE XapaKTEPUCTUKH JIBYX(ha3HBIX TTOTOKOB.
CtpykTrypa nByx(a3HbIX TeUeHUI B BEPTUKAIBLHBIX U TOPU30HTANBHBIX KaHamax. KapTsl
pe}KI/IMOB TCUCHUAI. YPaBHCHI/Ie COXpaHeHI/ISI BHGPFI/II/I HapO)KI/II[KOCTHOFO II0TOKa. BJ'II/ISIHI/IG
TeruiooOMeHa Ha TUApaBIuYecKoe conpoTuBieHue. CMeHa peKUMOB TEUECHHUS B
MapOreHEPUPYIOLIEM KaHaJE.

1. 2. 3KCI‘IepVIMEHTaI1bHaﬂ YCTaHOBKa. MeTOAMKa nposeaeHMA onbiTOB. PesyanaTb|
3KCNEePMMEHTaNbHOMO UCCeA0BAHUA TMAPOLAMHAMNYECKOM HEYCTOMUYMBOCTN TEYEHUS B KaHae
KnnAaLero a3oTa. BansaHue PEXMMHbIX MapaMeTpoB. Pe3yanaTb| 9KCNeEPUMEHTA/ZIbHOToO nccnegoBaHuA
TENNOOTAAYN NPU KUNEHUUN BbIHYXKXOEHHOTO NOTOKA a30Ta B KaHane. Pe3yanaTb| IKCNepnmeHTaibHOro
ncenenqoBaHMA KpuUsnca KUNeHMA BblHYXXAEHHOIO NOTOKa a30Ta B KaHaje. PacyeTHOE onpeapeneHune
rpaHuULbl FMApOAMHaMMHeCKOVI HeyCTOﬁLIMBOCTM (TepMM‘-IeCKMe KOﬂe6aHMFI) TeyeHunA B KaHane
KnnAauwero asota € UCNnosib3oBaHeM NoJsly4eHHbIX ONbITHbIX OaHHbIX.

3.1. TennooOMeH npu KOHACHCAIMM Napa, IBUXKYyIIerocs BHyTpu Tpy0. Konnencarus napa B
IIPOMBIIUIEHHBIX allllapaTtax U METO/1bl €€ HHTeHCUpuKauu. TernaoooMeH npyu KUeHUH
HUJIKOCTH B YCJIOBUSAX BBIHYXJIEHHOTO JBWXKeHUS. KpH3uc TemnoooMeHa npu KUIMEeHu!
KUAKOCTEHN B KaHanmax. KomebaTenpHas HEyCTOWYUBOCTb.

2. DKcrepuMeHTallbHasi ycTaHOBKa. MeToaMKa MpOBeACHNUs OIBITOB. Pe3ynbraTsl
HKCIIEPUMEHTAIIBHOIO UCCIIEN0BAHNS THIPOIMHAMUYECKOW HEYCTOMYMBOCTH TEUECHHUSI B KaHAJIEe
KUIIALIETO a30Ta. BiausHue peKUMHBIX TapaMeTpoB. Pe3ynbTaThl SKCIIEPUMEHTAIbHOTO
VCCIIEIOBAHMS TEIUIOOTAAYN IIPU KUIIEHUH BBIHYKICHHOTO MIOTOKA a30Ta B KaHAJIE.
Pe3ynbTarhl 5KCIIEPUMEHTAIBHOTO UCCIIEN0BAHNS KPU3HUCA KUIIEHUS BBIHYKIEHHOIO ITIOTOKA
a3oTa B KaHasie. PacueTHoe omnpezenenye rpaHuibl THAPOANHAMAYECKON HEyCTONYNBOCTH
(TepMuYeckHe KoJIeOaHus) TEUCHUS B KaHaJle KUITSIIIETO a30Ta ¢ UCIIOJIb30BaHUEM MOTYyYEHHBIX
ONBITHBIX JTAHHBIX.

4.1. Knaccugukanus 1 KOJINYECTBEHHBIE XapaKTEPUCTUKH JIBYX(ha3HBIX MOTOKOB.

CrpykTrypa nByxGha3HbIX TEUCHHIH B BEPTUKAIBHBIX U TOPU30HTAIBHBIX KaHaIax. KapTer
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PEKMMOB TEUEHUs. Y paBHEHHUE COXPAHEHUS SHEPTUU MAPOKUIKOCTHOIO IOTOKA. BiusiHue
TEII000MEHA Ha TMJIPABINYECKOE CONpoTUBIeHNe. CMeHa peXXKUMOB TEYEHUS B
[IapOreHEPUPYIOLIEM KaHaJIE.

2. OcobeHHOCTH TeIuionepeaayt B IByX(pa3HOM IOTOKE MHOTOKOMIIOHEHTHOTI'O pabo4ero
Tena. DKCIEPUMEHTANIbHBIN CTEH/] 111 UCCIIEA0BaHUs TEIUI00O0OMEHA MPU KUIIEHUU
MHOT'OKOMIIOHEHTHBIX pab0o4uX Tel. DKCIIepUMEHTAIbHbIE JaHHBIE 110 TEIUIO0OMEHY IIPH
KUATIEHMH MHOTOKOMIIOHEHTHBIX pabounx Ten. CpaBHEHHE YKCIIEPUMEHTAIBHBIX M PACYETHBIX
JAHHBIX
5.1. Knaccudukanus 1 KOJINIECTBEHHBIC XapaKTEPUCTUKH JIBYX (Da3HBIX ITOTOKOB.
CrpykTypa IByX(a3HbIX TEUEHUH B BEPTUKAIbHBIX M TOPU30OHTAIBHBIX KaHanax. KapTel
PEKMMOB TeUEHUs. Y paBHEHNUE COXPAHEHUS SHEPTUH MTapOKUIKOCTHOIO IOTOKA. BiusiHue
TEII000MEHa Ha T'MJIPABINYECKOe CONpoTUBIeHUe. CMeHa pe)KUMOB TEYEHUS B
[IapOreHEPUPYIOLIEM KaHaJIE.

2. OcobeHHOCTH TeIuIonepeaayn B IByX(pa3HOM OTOKE MHOTOKOMIIOHEHTHOT'O pabo4ero
Tesa. DKCIePUMEHTAIBHBIN CTEHT 1711 HCCIIEJOBAHUS TETJI000MEeHa P KUIIEHUH
MHOT'OKOMIIOHEHTHBIX pab0o4uX Tel. DKCIIepUMEHTAIbHbIE JAHHBIC 110 TEIUIO0OMEHY MPH
KUIIEHUH MHOTOKOMIIOHEHTHBIX paboumx Tes. CpaBHEHUE SKCIIEPUMEHTANIBHBIX U PaCYETHBIX
JAHHBIX

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.YTo Takoe ucnapeHue
OTBeThI:

VY CTHBIN OTBET
Bepuwsrii otet: [Ipomecce (ha3oBoro nepexo/ia U3 )KHIKOTO B Ta3000pa3HOE COCTOSIHHE

2.YpaBHEHUE COXPAHEHUS SHEPTUU
OTBeThI:

VY CTHBIN OTBET
BepHnbplii otBeT: 3akoH coxpaHeHus 3Hepruu [lonHas MexaHuuyeckas YHEprusi 3aMKHYTON
CUCTEMBI OcTaeTcs NocTostHHOM. [lonHas MexaHudeckas SJHEpTrusi — 3TO CymMma
KUHETHUYECKON U MOTEHIMAIIBHON YHEPT U

3.TemnepaTypa KUIIEHUS a30Ta
OTBeThI:

YCTHBIN OTBET
Bepnsiii otBet: Oxomno 77 K

4 Kasuranus
OTBeThI:

YCTHBIN OTBET
Bepnsriit otBet: KaBuramnus — ¢uzndeckuii mporecc 00pa3oBaHUsI My3bIPHKOB (KaBEPH,
WJIH MYCTOT) B KUJKUX CPEAAX, C MOCIEAYIONIUM UX CXJIONBIBAHUEM U BHICBOOOKICHHEM
OOJIBIIIOTO KOJIMYECTBA SHEPT U

5.COHOMIOMHHECIICHITUS
OTBeTHL:

Y CTHBIN OTBET
Bepubiit otBeT: COHOTIOMHHECIEHIINS — SIBJICHUE BOZHUKHOBEHHUS BCIIBIIIKH CBETA MTPH
CXJIONBIBAHUU KAaBUTAIIMOHHBIX MY3bIPHKOB, POXKAEHHBIX B KUIKOCTH MOIIHOMN
YIBTPa3BYKOBOM BOJHOM.

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakxmepucmuku 8vinoanenus 3nanus: PadoTta BBIITOJIHEHA B paMKaX "TIPOJIBHHYTOTO"

YpPOBHA. OTBeThI AaHbl BEPHO, YCTKO C(I)OpMYJ'II/IpOBaHHBIe 0COOEHHOCTHU MMPAKTHYCCKUX peH_ICHI/Iﬁ
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6binoneHus 3nanus: Pabora BeloHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B yacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BBITIOJTHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
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