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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CniocoGeH ocymiecTBIATh (PU3NIECKOE M MATEMATHYECKOE MOJICTTMPOBAHKE MPOIECCOB, B
TOM YHUCJIE C UCTIOJIb30BaHUEM HH(POPMAITIOHHBIX TEXHOJIOTHIA
UJ1-2 IIpoBoauT MoaenupoBaHue (pU3nueckux MpoIecCOB B HATYPHBIX U MaCIITaOHBIX
YCIIOBUSAX

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. KM-2. Buzyanuzanus JUHUH TOKa B )KHAKOCTSIX U ra3ax (JIaboparopnas padota)
2. KM-3. COopka n3MEpUTEIIbHOM METIIN sl ONPEICTICHUS JaBICHHSI, TEMIIEPATyphI B
npoiiecce skcnepumenTa (Jlaboparopnas padota)

Dopma peanuzaruu: [Tucemennas pabota
1. KM-1. Onpeneneane nmapamMeTpoB IMOTOKa ¢ MMOMOIIBIO Ta30IMHAMUYECKIX ()YHKITUI
(KonTpoawpHas pabora)
2. KM-6. ®usndeckoe MOJEIHPOBaHNUE TUAporazoanHamudeckux npoieccoB (TectupoBanue)

Dopma peanuzanuu: IlpoBepka 3aganus
1. KM-4. DxcnepuMeHTalnbHOE UCCIEA0BAHNE TEUEHN B TUIIOBBIX KaHallaX apMaTypbl
(JIaGopaTopHnast pabora)
2. KM-5. DkcniepuMeHTaIbHOE UCCIIEIOBAHNE CHUCTEMBI OXJIXKICHHS JIOMATKHU ra30BOM
TypOunsl (JJaboparopHas pabota)

BPC nucuuminHbl

1 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCIHEBAeMOCTH IO

AUCHUILINHE:

KM-1 KM-1. Onpenenenue napaMeTpoB MOTOKA € OMOIIbIO Ia30IMHAMHYECKUX (QYHKIUN
(KontponwHnas pabota)

KM-2 KM-2. Busyanu3anus JUHAN TOKa B )KUAKOCTAX U razax (Jlaboparopnas pabota)

KM-3 KM-3. COopka H3MepUTEIILHOMN TN IS ONIPEICTICHIS TaBJICHHS, TEMITEPAaTypPhl B IpoIiecce
skcniepumenTa (JlabopartopHas pabota)

KM-4 KM-4. DkciepuMeHTalIbHOE UCCIIeI0BaHUE TEUEHUI B TUIIOBBIX KaHajlaX apMaTypbl
(JIaGopaTopHnast pabota)

KM-5 KM-5. DkcriepuMeHTaIbHOE UCCIICIOBAHNE CUCTEMBI OXJIQKICHUSI JIONATKN Ta30BON TypOUHBI
(JIaGopaTopHnas pabota)

KM-6 KM-6. ®usndeckoe MoIeIMpOBaHUE THAPOTa30[uHaMIIeckux mporieccoB (TectupoBanue)




Bua npoMexkyTo4Hoi aTTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpUiITH, Y0
Pas e AHCLHTTHHBI Nunekc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpok KM: 4 8 10 12 14 16
PuU3nYECKOE MOJICIIUPOBAHUE
TUAPOTa30JMHAMUYECKUX MPOIIECCOB U METOMAbI UX
MCCJICIOBAHMS
duznyeckoe MOICTUPOBAHUE
TUPOTra30AMHAMHUYECKUX MTPOLECCOB. Y CTPOMCTBO + + + + + +
ra3o/IMHaMUYeCKUX CTEH/IOB
Mertoabl ncciaea0BaHus TEUSHHsS Ta30BOT0 MOTOKA B + + + + + +
3JIEeMEHTaxX SHEPreTUYECKOro 060pyJ0BaHUS
ABTomatu3aius coopa u 00pabOTKHU JTaHHBIX
M3MEPEHHI MapaMeTpoB TUIPOra30IMHAMHUYECKIX
MIPOIIECCOB
ABTOoMarm3anus coopa u 00pabOTKH JaHHBIX
M3MEPEHUI MapamMeTpOB TUAPOra30IMHAMUYECKUX + + + + +
MIPOLIECCOB
[TorpemrHocTy U3MepEHUs apaMeTpoB (PU3UUECKUX + + + + +
MIPOLIECCOB
Bec KM: | 10 15 20 20 20 15




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
IK-1 N J-2mx-1 [IpoBonut | 3HaTh: KM-1 KM-1. Onpenenenue napameTpoB IMOTOKA C TOMOIIBIO
MO/ICJINPOBAHUE OCHOBHbBI€ TPUHIUIIBI razonuHamudeckux pynkuuii (Konrponsnas padora)
(¢u3NYECKUX TMPOLECCOB B | MOJEIHPOBAHUS, KM-2 KM-2. Busyanu3auust JUHUI TOKa B )KMJIKOCTSX U ra3ax
HATYpHBIX M MacHITaOHBIX | 0OecreYnBaroIIHe (JTaboparopnas paboTa)
YCIIOBHSIX TUAPOMEXAHUYECKOE KM-3 KM-3. C6opka u3MepUTEIbHON NETIH ISl ONPEIEICHUs JaBICHMUS,

o100H€e ITOTOKOB

METO/bI U CPE/ICTBA
M3MEPECHUS TTapaMeTPOB
TUAPOTa30AMHAMUYECKUX
MPOLIECCOB JIJIsl TPOBEICHUS
UX IKCIIEPUMEHTATBbHBIX
HCCIIeJOBaHUI

VYMmeTs:

o0OpabaTtbIBaTh U
WHTEPIIPETUPOBATH
pe3yabTaThl
AKCTIEPUMEHTATbHBIX
HCCIIeJOBaHUI
THUAPOTa30MHAMHUIECKUX
MPOIIECCOB, MPOTEKAIOIINX B
3JIeMEHTaX HayKOEMKOTO
obopynoBaHus

MPOBOJIUTH
3KCNEPUMEHTAJIbHbIE
HCCIEIOBaHUS

TEMIIEpaTyphl B mpoiiecce sKcnepumenta (JlabopatopHas pabora)

KM-4 KM-4. DxcniepuMeHTaIbHOE UCCIEA0OBAHUE TEUSHUM B TUIIOBBIX
kaHanax apmarypsl (Jlabopatopnas pabora)

KM-5 KM-5. DkcnepuMeHTaIbHOE UCCIEOBAaHUE CUCTEMBI OXJIAKICHUS
JIOTIaTKU razoBoit TypOuHsI (JIabopaTtopHas pabota)

KM-6 KM-6. ®u3nueckoe MOACIUPOBAHNE THAPOTA30IMHAMUYECKUX
nporuieccoB (TecTupoBanue)




TUAPOra30JMHAMHUYECKUX
MPOIIECCOB




1I. Cooepicanue oyenounvix cpeocme. Illkana u kpumepuu oyenuganus

KM-1. KM-1. Onpenesienne napaMeTpoB MOTOKA € MOMOIIbIO ra30JMHAMUYECKHX
GyHkumi

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO Meponpusitusi: CTyIEHTBHI IIOJIY4arOT BapHaHT
KOHTPOJIbHOH paboTsl. Ha BeIOTHEHNE KOHTPOIBHOM paboThl OTBOAUTCS 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OpI/IeHTI/IpOBaH Ha HpOBCpKy 3HAaHWUIA 110 COOTBeTCTBYIOHICMy pa3I[eJ1y JOUCHOUITIINHBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit NpOBEpKU

00y4eHHs N0 TUCIUILINHE

3HaTh: METOJbI U CPEJCTBA U3MEPEHUS 1.ITpu Teuennu ¢peona (k = 1,12) 3amepenst
MapaMeTpoB THUAPOTra30JMHAMUYECKUX napameTpsl P = 0,25MI1a; P* = 0,32 Mlla; T* =
IpOLECCOB i1  NPOBEACHUA  UX 565K. Haiitu ckopoCTh TeUEeHHUs rasa
3KCTIEPUMEHTAIIBHBIX UCCIIEI0BAaHUAMN 2.CxopocTth TeueHus Bosayxa W = 255m/c, T* =

475K, x =1,4, P=0,25 MIIa. Haliti moiHoe JaBjicHHE
u yuciao Maxa

3.B tpy6ompoBoae nuamerpom d = 250 MM TeueT
B0o3ayX (k=1,4), naBnenue P= 0,45 MIla; P*=
0,52MI1a; T*=320K. OnpenenuTs pacxoJ U CKOPOCTh
TEUEHUS

4. HaliTh COOTHOIIEHNE MOIITHOCTEH, HEOOX O TMMBIX
JUTst pabOThI a9POAMHAMUYECKOM TPYOBI HA OJTHOM U
TOM ke uncie M, ecinu pabouum razom , Ipu OHOM U
TOM >K€ JIaBIICHUU CIYKUT: 1) BO31yX, K =1,4;
RB=287 Ix/xrK; 2) ¢ppeon (mns ppeona kd =1,12;
R =68.7 Lx/xrK; pd = 4,18pB ). MourHoCTb,
HeoOXxoaumast 1Jist paboThl TPYOBI, TPOTIOPIIMOHATBHA
BennunHe pW3, W — ckopocThb

5.Bo3ayx BeITeKaeT B armochepy, armochepHoe
nasienue 0,1 MIla, u3 oTBepcTHs B cTeHKE OaIoHa
10 mm. Haiitu BenuuuHy 1aBieHus B OaiyioHe JUIst
JIOCTH>KEHUS] KPUTUYECKOTO TIepenaa IaBJIeHus U
CKOPOCTh HCTeUCHHUsI. TeMrepaTypa Bo3ayxa B
6amnone 288 K

6.0mpenenuTs BeMUYUHY pacxona Gm s
obecrnevyeHns ra30IMHaMUYeCcKOro MOA00MS pH
MIPOIyBKE KaHaja B MOJICJIbHBIX yCIOBUsAX. HaTypHbie
ycnoBusi: pacxon Bozayxa Gn = 0,25 kr/c, kaHan
npsMoyroJyibHoro ceuenus 10x40 mm, TeMneparypa
Bo3nyxa 4000C. MoaenbHble yCIOBUSA: IUIOMIA/b
KaHajia yMeHbIIIeHa B 4 pa3a, Temreparypa Bo3ayxa
1000C. 3aBUCUMOCTb AJI1 JUHAMUYECKON BSI3KOCTH L
=f(T)0,64.




3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoOBEpKU
00y4YeHUs 10 TUCITUTINHE

7.11pu Teuenuu dpeona (k = 1,12) 3amepeHbl
napametpsl P = 0,35MI1a; P* = 0,43 MIla; T* =
450K. HaifTu ckopocTh TeueHHUs ra3a

8.Ckopoctb Teuenus Bozayxa W = 185 m/c, T* =
450K, x =1,4, P=0,35 MIla. HaiiTu noiHoe naBlicHHE
u yucio Maxa

9.B tpy6omnpoBoae nuamerpom d = 300 MM TeueT
BO31yX (k=1,4), naBnenne P= 0,55 MIla; P*= 0,61
Mlla; T*=380K. OnpeneauTs pacxoa U CKOPOCTh
TCUYCHHUSI

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIOJIHEHO

KM-2. KM-2. Busyaau3auus JUHUH TOKA B )KUJAKOCTSIX M ra3ax

®opmbl peaju3anum: 3alIuTa 3aJaHUs

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHMs KOHTPOJBLHOIO MEPONPHUATHS: 3aKPENUTh JKCIEPUMEHTAIbHYIO
Mozienb Nel B paboumii y4acTOK 3KCHEPUMEHTAIBHOTO CTEHJAA. 3allyCTHTh IOTPY)KHOM Hacoc,
HaxojsAuMiics B Oake-pecuBepe, HaOMIOAaTh 3a 3aloJIHeHHMeM pabodero ydactka Bojoi. Ilyrem
M3MEHEHHUS BBICOTHI CIIMBHOI'O OTBEPCTHS paboyero ydyactka o0ecrneduTh MUHUMAaJIbHYIO CKOPOCTh
JBIDKEHUS BOJbl. B Hawano pabodero yyacTka yCTaHOBUTH IOIUIABOK, BKJIIOUUTH CEKYHIOMEp U
3a(UKCHPOBATh BpEeMs €T0 JIBF)KCHHS OT Hadayia pabouero yqacTka J0 ero KoHra. [[is uckimoueHus
OLIMOKH M3MEpPEHMs MOBTOPUTH M3MEPEHHE BPEMEHHU JBIKEHHS IOIUIaBKa Ha YCTaHOBUBIIEMCS
peXuMe TeueHus Bojabl. B mimacTUKOBBIA IIMpHI] HaOpaTh JTIOMHUHECIEHTHYIO KUIKYIO Kpacky,
COECIMHUTh BBIXOJHOE OTBEPCTHE IIIPHIA PE3MHOBBIM ILUIAHIOM. YCTAHOBUTH ULUIAHT MEPEN
HKCMIEPUMEHTAJIbHOW MOJIENbIO, MOJaTh CTPYMKU JIFOMHUHECIIEHTHOM Kpacku B TIOTOK BOJABI C
OJTHOBPEMEHHOM BHJIeO-(DUKCAIIeH CTPYKTYphl TEUEHHs. YBEIMYUTh CKOPOCTh TEUEHHS BOJABI B
paboyeM ydacTKe IyTeM YBEIMYEHHS BBICOTHI CIMBHOTO oTBepcTHs. C TNOMOIIbIO TMOIJIaBKa
U3MEPUTH BpeMs €ro JIBUKEHHUS B paboueM ydyacTKe 3KCIEepHUMEHTabHOro creHaa. OcyIiecTBUTh
nojilayy CTpyeK KpacKH Mepe]l dKCIEPUMEHTAIbHON MOJENIbI0 M BUIACO-(PUKCAIIUIO CTPYKTYPBI HX
teueHus. IloBroputh »skcmepumenT st mojenu Ne2 u Ne3d. OOpaboraTh pe3ynbTaThl
HKCIIEPUMEHTA, IPOBECTH aHAJIN3 CTPYKTYPhI TEUEHUSI PU OOTEKAHUU MIOTOKOM Pa3IMYHbIX Tell.




Kpartkoe cogep:kanue 3aaHus:
OpueHTHPOBaH Ha IPOBEPKY YMEHHI 110 COOTBETCTBYIOLIEMY pa3zeNly TUCIUTUIMHbI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHMpOBaHHBIE PE3YIBTAThI 00YUEHUS 110 TUCIUILIINHE Bompocei/3aganust 1j1si IpOBEPKH
YmeTh: o00pabaTbiBaTh W HHTEPIPETUPOBATH PE3YIbTAThI 1.Kak usmeHsiercs CKOpocTh
AKCIIEPUMEHTAIIbHBIX Hccie0BaHui JIMHUU TOKA MIPHU €€ OTPBIBE OT
TUAPOra30AMHAMUYECKUX  IMPOLECCOB, MPOTEKAKIIUX B TeJa B OTOKE?

HJIEMEHTaX HayKOEMKOro 000py10BaHuUs

YMeTb: NpOBOAUTH  HKCIEPUMEHTAIbHBIE  HMCCIIEOBAHUSA 1.Kak usmeHsiercs rpaiueHT
TUAPOra30AMHAMUYECKUX IIPOLIECCOB JIaBJICHUS B MIOTOKE MIPH

HAJIMYUU OTPHIBA B KaHase?
2.YTo Takoe I0OpOoKKa
Kapmana u npu xakux
YCJIOBHSIX B TIOTOKE €€ MOXKHO
HaOJIroNaTs?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka. «3a4TEHO»
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJJaHue
BBITIOJIHEHO MTPABUJILHO WM C HE3HAYNTEILHBIMHU HEI0YETaMHU

Oyenka: «He 3a4TEHO»
Onucanue xapaxmepucmuxu 8blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIM PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO

KM-3. KM-3. Coopka u3MepuTeJIbHON NeTJIN 151 onpeaejeHus 1aBJIeHusl,
TeMIIePaTyphl B MpoLecce IKCIepUMeHTa

®opmbl peanu3anuu: 3alinTa 3a1aHUSL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOI0 MeponpusaTusi: Pa3noxute Ha pabouem crojie mepen
co0o0il BCE 3JIEMEHThl M3MEPUTEIBHOW METIM: IMOJCTaBKY C H3MEPUTEIEM CHUTHAJOB, IaT4YUK
JABJICHMs, JATYMK  TEMIIEpaTypbl, KOMMYTAallMOHHbIE IpoBoja. IlpoBepurs  Hammune
COITYTCTBYIOILIETO OOOPYAOBAaHMS: IIJIUIEBOM M KPECTOBOM OTBEPTKHU, TEXHHUUECKHUX CXEM I10
MOJKJIIOUEHUIO U COEAMHEHHIO KOMMYTAllMOHHBIX IPOBOJOB Ha Bce ycTpoicTsa. Ilepen Havaiom
paboThl YOEIUThCS, YTO U3MEPUTENh CUTHAJIOB OTKJIIOYEH OT 3JieKTpoceTu. OTKPYTUTh JiBa BUHTA
Ha KOpIyce M3MEPUTEIS U CIBUHYTHh KpbILKY. [loa KpBIIKOM pacnojokeHa KOMMYTAal[MOHHAs
IIMHA C 3aKUMaMU JJIs IPOBOAOB. 3a@uKcupoBaTh Ha din-peiKe 1aTYUK AABJICHUS U TEMIEPATyphl.
[ToncoenMHNTE JaTYMK TEMIIEPATYp NMPOBOJAMH K KOMMYTAlIMOHHOW IIMHE U3MEPUTENS COIVIACHO
CXEeM€ COEIUMHEHHUH NaTdyhka TeMIeparypbl. 3aKpenuTh BUHTHI. [107cOeIMHUTD NaTUMK JaBJICHUS
IpOBOJAAMHM K KOMMYTAI[MOHHON NIMHE HM3MEPUTENs COTJaCHO CXEME€ COEIMHEHHs JaTdhKa
JaBJIEHMs. 3aKpenuTh BUHTBHL. (CaMOCTOSTENBHO IMPOBEPUTH NPABHIBHOCTH M IOJSIPHOCTH BCEX
COEMHEHUN M cooOUMTh npenojaBaTento. [locie MpoBepku cXeMbl NMPENoAaBaTENeM 3aKpbITh
KPBIIIKY H3MEPHUTENs] M 3aKpyTUTh (UKCAIlMOHHBIE BHUHTHL. BKIIOYHTH H3MEpUTENb B
AIIEKTPUYECKYIO CeTh. VMCmonb3ys TEXHMUYECKYI0 JOKYMEHTAIMI0 Ha H3MEPUTENb, OCYLECTBUTH
HACTPONKY KaHaJOB AaTYMKOB. COOOIUTH O TOTOBHOCTH MPETIO1aBaTENIO.

KpaTlcoe CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha IpOBEPKY YMCHI/Iﬁ IO COOTBCTCTBYIOIIEMY Pa3acily AUCHUIIIIMHBI

KoHTpoJibHbIe BONIpoChl/3aJaHUA:




3ammaHUpOBaHHBIE PE3yNbTaThl OOY4YEHUS TIO

JUCHUIIIINHE

Bonpocsi/3aganust 11t IpoBepKU

YmeTh: o00pabaThiBaTh W HHTEPIPETUPOBATH
pe3ynbTaThl IKCIEPUMEHTAIBHBIX HCCIIEI0BaHUMN

1.Yto Takoe «rokoBas metiian? Uem
M (POBON CUTHAT H3MEPUTEITHLHOTO

TUAPOTa30MHAMUYECKUX MIPOIIECCOB, JaT4yuKa OTIMYaeTcs OT aHaJlorosoro. Kak

MPOTEKAIOIIUX B  JJIEMEHTAaX  HAayKOEMKOIo OTIPEACITUTL OOPHIB METIIN?

000pyTI0BaHUS 2.Kakue TUIIBI TaTYNKOB IaBiicHUA BEI
3HaeTe? UeM oTiImyacTcs IoIHOoe
JIaBJlieHHe OT craTndeckoro? Kakum
00pa3oM MPOUCXOIUT U3MEPEHUE TIOTHOTO
U CTaTUYECKOI0 JABJIEHUS B IIOTOKE?

YMeTh: MPOBOJIUTH SKCIEPUMEHTAJIbHbBIE 1.Mmeet 1 3HaYEHUE TOJIAPHOCTH

HCCIIEN0BaHUs THAPOTA30IMHAMHUYECKUX MOJIKJIFOYEHUS TTPOBOJIOB AaTUHKa

IIPOLIECCOB TeMIeparypsl K u3mepureno? OObsacHUTE

npUHLUI PaboThl TepMonapsl. Kakue
THUIIBI JATYUKOB Temrneparyp Bei 3HaeTe?

Onucanne MKAJbI OIIEHHBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BhICTABIISETCS €CIIM 3aJlaHue
BBITIOJIHEHO MPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: «He 3a4TEHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKEe HE BBIMIOJIHEHO B OTBECHHBIN CPOK WM PE3yJIbTAT HE COOTBETCTBYET 3a/IaHUI0

KM-4. KM-4. DxcniepuMeHTAJbHOE HCCJIeI0BAHNE TeYeHUH B THIIOBBIX KaHAJIAX
apMartypbl

®opmbl peamsanun: IIposepka 3aganus

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHUs1 KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTAaHOBUTDH IIMJIMHIPUYECKUN YIaCTOK
TpyObl Ha pabouuil ywyactok creHaa. IlogKIIOUNTH AAaTYMKM HM3MEPEHHUs AaBlEHHs. 3alyCTUTh
POTOPHYIO YCTaHOBKY, YaCTOTHO-PETYJIUPYIOLUIMM NPUBOJOM YCTAaHOBUTH YacTOTy BpalleHUS
BO3AYXOAYBKU paBHYIO 15%. M3mepuTh M 3aduKcUpOBaTh B MPOTOKOJE 3KCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM 3HAUYE€HHWE pacxojJa Ha pacxoJoMepe TMOABOJALIEr0 TpyOONmpoBOAa, 3HAUEHUS
IOJIHOTO JaBiieHHusi paboueit cpeabl B Oake-pecuBepe. C MOMOIIbI0 KOOPIUHATHOTO YCTPOWCTBA
OCYIIECTBUTh HU3MEpeHHEe U (UKcalMio TIOJHOTO JIaBJ€HWS IMOTOKa Ha BBIXOAE U3
DKCHEPUMEHTAIbHOW MoAenu. 1I0BTOpUTH dKCIIEpUMEHTAIBHOE HMCCIEA0BAHNE LMIMHIPUYECKOTO
ygactka TpyOwl mpu dactore BpamieHus 20 u 40%. BBIKTIOYNTH BO3MYyXOAyBKY. 3aMEHHTH Ha
CTeHJe UWIMHJIPUYECKUH ydacToK TpyObl Ha 1aud@y3opHbIE KaHalm W MOBTOPUTH
JKCIIepUMEHTaIbHbIe uccienoBaHud. OOpaboTaTh pe3yibTaThl SKCIEPUMEHTA, MPOBECTH aHAIU3
BIIMSTHUS peXKUMa TeueHHs Ha KO3 (OULMEHT MOTEPh SHEPTUHU B PA3IMYHBIX KaHaaX.

Kparkoe conepxxanue 3agaHus:
OpueHTHpOBaH Ha MPOBEPKY YMEHUH IO COOTBETCTBYIOLIEMY pa3/iely JHCIUILUINHBI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3amaHupoBaHHBIE  pe3yibTaThl  oOyueHHs 1o | Bompocsl/3aganus i npoBepKu
JUCIUIUINHE
Ymerb:  00pabaThlBaTh M MHTEPIPETUPOBATH 1.Kakum 00pa3oM BO3MOKHO
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3anjgaHUupOBAHHBIE o

JUCHUIIIINHE

pe3ynbpTaThl  00y4YeHUs

Bonpocskl/3aganust 11t IpoBepKU

PE3YyIbTaTbl JSKCICPUMCHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ

BEpUPUIIMPOBATH MOKA3aHUS

TUIPOTA30JMHAMHYECKUX MIPOIIECCOB, pacxojioMepa, yCTaHOBJICHHOTO Ha
NPOTEKAIIMX B JJEMEHTaX  HAYKOEMKOIO IKCIEPUMEHTAIBHOM CTeH IE?
000pyTI0BaHUS

YMerTs: MIPOBOJTUTH IKCIEPUMEHTAIbHBIC 1. Kak onpenenuTh ctaTH4ecKoe
HUCCIICO0BaHUA THAPOTra3OAMHAMHUYCCKUX JaBJICHUA B 6aKe-peanepe, 3Has
IPOIIECCOB JIaBJICHHUE MTOJTHOTO TOPMOKCHUS B

MIOTOKE?

2.Kakum 06pa3oM KiacCuGUIUPYIOTCS
MOTEePHU YHEPTHH B KaHATIAX apMaTyphl?
Kakwue cymiecTByrOT SMIIHUpUYECKIe
METOAMKHU ISl UX OnpeneneHus?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MTPABUIILHO WM C HE3HAUUTEILHBIMHU HEI0YETaMHU

Ouyenka: «He 3a4TEHO»
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-5. KM-5. DkcniepuMeHTAJbHOE HCCIeJ0BAHNE CHCTEMbI OXJIAKIEHH S JIOMATKHA

ra3oBoil TypOMHBI

®opmbl peanu3anuu: [IpoBepka 3amanust

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHUsi KOHTPOJHLHOI0 MeEPONPHUSTHS:
MOJIeJIb CHUCTEMBl OXJIAXACHUS JIOMATKH Ta30BOM TYpOUHBI
mTylepaM SKCIEPUMEHTAIBHOW MOJIENH, PACIOJIaraloiuMCs

Ha 3KCHCpI/IMeHTaHBHBII>'I CTCHA.

YCTaHOBUTh HKCIIEPUMEHTAIBHYIO

K

COOCHO C OTBECPCTUSAMU HU3MCPCHUSA

CTaTUYECKOI0 JaBJICHUs, MOACOEINHUTH IUIAHTH, CBOOOJHBIM KOHEI[ KOTOPBIX MOACOEIWHUTH K
JaTYMKaM JaBJICHUs, YCTAHOBJIICHHBIM Ha U3MEPHUTENbHOM cTolike. Bxmounths kommpeccop uis
[oJauu CKaToro BO3AyXa s TNojauyd B Oouky-pecuBep. IIpoBecTu »sKCHepUMEHTalIbHbIE
WCCJIEIOBAHMS TIPU CIEAYIONIMX Tepernaiax JaBieHus oxJaxjaaromero Bozayxa 1.2, 1.4, 1.6, 1.8,
2.0, 2.2. 3amep wu3MepseMbIX BEJIMYMH INPOBECTH B MPSIMOM M OOpaTHOM HAampaBlIECHUSX, C
YBEJIMYEHUEM U YMEHBIIIEHUEM JIaBIICHUS HA BXOJE B MOJIEIb.

Kparkoe conep:kanue 3a1aHus:

OpHEeHTUPOBAH Ha MPOBEPKY YMEHHUH IO COOTBETCTBYIOIIEMY Pa3/ieNy JUCIUTUIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arutaHUpOBaHHBIE  pe3yibTaThl  oOy4eHHs 1o | Bompockl/3amanus s IpoOBEpKHU
JUCLUIUINHE

YMers: o0OpabaThIBaTh 51 HMHTEPIPETUPOBATH 1.YTo0 Takoe pacxoHas
pe3ysabpTaThl  JKCIEPUMEHTAIBHBIX  HCCIEIOBAaHUMN XapaKTEPUCTHKA CUCTEMBI

TUAPOTa30JUHAMHUYCCKUX ITPOIECCOB, MMPOTCKAOIINX B
9JICMCHTAX HAYKOCMKOTI'O OGOpy,Z[OBaHI/IH

OXJIaX/IEHUS JIONIaTOK ra30BOM
TypOUH U Kak ee NOJy4YUTh?

2.J1nst yero HeoOXO0AMMO TTPOBOIUTH

HN3MCPCHUA NaBJICHUS B yY3JIaX
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3anmaHUpOBaHHBIE  pe3ynbTaThl  00yueHuss 1o | Bompocsl/3amanus A IpOBEPKU
JTUCHUTIIINHE

CHCTEMBI OXJIAX/ICHHS JIOITaTOK
ra3oBbIX TYpOUH?

YMeTh: MIPOBOJIUTH AKCIIEPUMEHTAJILHBIE 1.Kak Ha3pIBaeTCs meperna
MCCJIEI0BAHMS THIPOTAa30JMHAMUYECKHUX MTPOIIECCOB JIaBJICHUs, TTOCJIE KOTOPOro HE
MIPOMCXOAUT U3MEHEHHE pacxojia
MMOTOKA B CUCTEMY OXJIaXKICHUS
JIOIATKH?

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: «3a4T€HO»
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeHo" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJTHEHO MTPABWIIBHO MJIU C HE3HAYUTEIIBHBIMU HEJI0UETaMHU

Oyenka: «He 3a4TEHO»
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHME HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO

KM-6. KM-6. ®u3uveckoe MoIeJUPOBAHNE THIPOra30IMHAMHYECKHX MPOIECCOB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpobHOrO Meponpusitus: Tectuposanue

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJBHOIO Meponpusitusi: CTyleHTHI MOIy4ar0T BapUaHT TECTA.
Ha BbinosnineHue tecta oTBOAUTCS 15 MHHYT 06€3 BO3MOXXHOCTH I0JI30BATHCS BCIOMOIATEIbHBIM
MaTEepUaAIOM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOHIIEMY Pa3aCily AUCHUIITIMHBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3aHJIaHI/IpOBaHHBIe PE3YIbTAaThI BOHpOCLI/ 3aaHus U IIPOBCPKHU
06y‘ICHI/I$I IO JUCHUIIJIINHE

3HaTh: OCHOBHBIC TPUHIIMIIBI 1.Yto siBnsieTcst moJo0MeM o mapaMeTpam COCTOSTHHUS:
MO/JICJIUPOBAHMUS, 1. mapameTpsl, B YaCTHOCTH, JIaBJICHHUE B CXOJICTBEHHBIX
oOecneuynBaroye TOYKaX MOJIEJIbHOTO U HATYPHOI'O OTOKOB (pM; P), JOTKHBI
THJIpOMEXaHUYecKoe moaodue HaXO/IUThCS B O/IMHAKOBBIX COOTHOIICHUSX,

IOTOKOB T.. pM = fpp + const, rae fp - macmTadb napameTpuIecKoro

MO00US 110 JaBJICHHIO

2. uznueckre KOHCTAHTHI paboYero Teya, B YaCTHOCTH,
JUHAMHUYECKasi BA3KOCTh MOJIENILHOTO U HATYPHOTO
MOTOKOB (UM, |L) TOJDKHBI HAXOJIUTHCS B OJMHAKOBBIX
COOTHONIEHUSX, T.e. WM =fup, rie fu - macmrad momooust
(bU3MYECKUX KOHCTAHT 0 BA3KOCTU

3. CKOPOCTH B CXOJICTBEHHBIX TOYKaX MOJICTLHOTO U
HATYpPHOTO MOTOKOB (VM, V) HOJKHBI HAXOUTHCS B
OJIMHAKOBLIX COOTHOIIEHUAX, T.e. VM=fwv | rie fv -
MaciTad KHHEMaTHYECKOro oa00us

OTser: 1

2.Bribepute omnpeneneHue MepBoil TeOpeMbl MOA00HS:

1. Bcsikoe ypaBHEHHE, OMUCHIBatoIIee (GU3nIecKuii mporiecc,
B YaCTHOCTH, T€YCHHE paboyYero Tesna, MOKHO
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3annaHupoBaHHbIE pe3yibTaThl | Bompockl/3aganus 1uist MpoBepKU
00y4YeHUs 10 TUCITUTINHE

npeoOpa3oBaTh B 0e3pa3MepHOE ypaBHEHHE, COCTOSIIEE U3
KPUTEPHEB 10100

2. 15 NOAOOHBIX SABJIEHUH MOXKHO COCTaBUTh Oe3pa3MepHbIe
COYETaHUs MapaMeTPOB - KPUTEPUH MOA00US, IMEIOLITHE
OJIMHAKOBBIEC 3HAUYCHUS B CPABHUBACMBIX SIBJIICHUSAX, B
YaCTHOCTH, B MOJIEJIbHOM U HaTypHOM IIOTOKaxX

3. nogo6ue NpoLeccoB OCYIIECTBISIETCS IPU
IIPOIOPLIMOHAIBHOCTH BCEX CXOJICTBEHHBIX IapaMeTPOB U
IIPU PABEHCTBE KPUTEPUEB M10100Us, OIIPEICIIEHHBIX 10
BTOPOU Teopeme

Ortser: 2

3.Boipaxkenue nius kputepus Opyna:

1.gl/w?=1/Fr

2.gl/w=1/Fr
3.l/w=1/Fr
Ortsert: 1

4.Pacxof cpelibl ¢ TOMOIIBIO Ta30IMHAMHYECKIX (YyHKINI
ompezensercs no Gopmye:

1.G = m(T*Fq(2))/V(P*)

2.G =m(P"Fq(A)/V(T*)

3.G = (T*Fq(A))/V(P*)

Otser: 2

S.BeIpaxenue 1 onpeneneHns ra3oJMHaMAI4eCcKOn
byHkun (L) sBIseTCA:

L(1— 2 A%k/(k — 1)

k=112 _
2.(1+:=A)k/(k — 1)
3.(1+: 5 A)k/(k - 1)
OTserT: 1

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2 («HEYIOBIETBOPUTEIHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buiner Nel

1.Teopemsl mogoOus. PesxumMbl TeueHust

2. Maremaruyeckast 00paboTKa UCIPABICHHBIX PE3yJIbTaTOB U3MEPEHHI

3.Ilpu Teuenun dpeona (k = 1,12) 3amepensl napametpsl P = 0,25MI1a; P* = 0,32 MIla; T* =
565K. Haiitu ckopocTh TeUeHus Tasa

IIpouenypa npoBenenust

DK3aMeH IPOBOJUTCS B YCTHOU (hopMe, BKIIIOYAET TEOPETUUECKUE BOIIPOCHI U 3aaaHue. K sk3ameny
JIOITYCKAIOTCS CTYAEHTBI, YCIEIIHO BBINOJIHUBIIME U 3aIUTHBILNE BCE KOHTPOJIbHBIE MEPOIIPUATHUS

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 U KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: UJ1-2nx-1 [lpoBoaut monenrpoBanue GuU3NIECKUX MPOIECCOB B
HATYPHBIX ¥ MacCIITaOHBIX YCIOBHSIX

Bomnpocel, 3axanus
1.OcHoBHBIE IPUHLIMITBI MOJICIMPOBAHUS, 00ECIIeUNBAIOIIKE THAPOMEXaHUYECKOE 1101001e
MIOTOKOB
2. Teopemsl o1o0us1. Pexxumsl TeueHus
3.MeTobl U CpeCcTBAa U3MEPEHUN JaBIeHUN TOTOKOB. METO/IbI M CPEeICTBA U3MEPEHUI
TeMIeparyp HOTOKOB
4.MeToJIbI ¥ CPEIICTBA U3MEPEHHUS CPETHUX M MTHOBEHHBIX CKOpOCTe. MeTo/Ibl U Cpe/icTBa
U3MEPEHUs MOBEPXHOCTHOTO TPEHHUS
5.I'azonunamuyeckue GpyHKIUN
6.Cursasnsl B U3MEpUTEIbHON crcTeMe. DJIeKTPOHHbIE KOMIIOHEHTHI H3MEPHUTEIBHON CUCTEMBI
7.IloaxmoueHne u3MepUTENbHON cucteMbl B OBM
8.IlorpemHoctu cpeicTB U3MEPEHUI U Pe3yJIbTaTOB U3MEPEHUI
9.MaremaTHuecKoe OXKHIaHUE U AUCTIEPCHUS
10.Matematndeckass 00pabOTKa UCIIPABIEHHBIX PE3yIbTaTOB H3MEPEHHM
11.3apaun:
[Tpu Teuenun ¢peona (k = 1,12) 3amepensl napametpsl P = 0,25MIla; P* = 0,32 MIla; T* =
565K. Haiitu ckopoCcTh TeUeHHUs raza
12.CxopocTts Teuenus Bo3ayxa W = 255m/c, T* = 475K, k =1,4, P=0,25 MIla. Haiitu nonxoe
JlaBjeHue 1 ynciio Maxa
13.B tpy6omnpoBoje nuamerpoM d = 250 mm Tedet Bo3ayx (k=1,4), naBnenue P= 0,45 MlIla;
P*=0,52MlIla; T*=320K. Onpeneauts pacxo U CKOPOCTh TE€UEHUS
14.HaiiTi cooTHOIIIEHHE MOIIHOCTEH, HEOOXOJUMBIX JJIsi paOOThI a3POJUHAMUYECKOM TPYyObI
Ha OJTHOM M TOM ke urcie M, eciii paboduM ra30M, PH OJHOM H TOM K€ JTaBJICHUH CITYKHUT:
1) Bo3nyx, k =1,4; RB=287 JIx/krK; 2) ppeon (g ¢ppeona kg =1,12; Rp =68.7 JIx/xrK; pp =
4,18pB). MormtHoCTh, HEOOX0UMAast 7151 paOOTHI TPYOBI, MponopIMOHaIbHa BenuanHe pW3, W
— CKOpPOCTb
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15.Bo3ayx BeITekaeT B atMochepy, atmocheproe nasnenue 0,1 MIla, u3 oTBEpCTHS B CTCHKE
6auona 10 mMm. Halitn BenmuuuHy naBieHus B 0a/UIOHE TSI TOCTHIKEHUST KPUTHIECKOTO
nepenasa J1aBjeHus U CKOPOCTh ucTeueHus. Temmeparypa Bo3nyxa B 6aione 288 K

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Onpenenenue ciry4aitHOM MOrpemHOCTH
OTBeTHI:

1. OTKJIOHEHUS U3MEPEHHOTO 3HAYCHHS OT HCTUHHOTO, COXPAHSIONINECS PU MTOBTOPHBIX

9KCIIEPUMEHTAX BCEria C OJHUM 3HAKOM U MPAKTUYECKH OJMHAKOBOW BEJIMUMHOIA;

2. OTKJIOHEHUSI, 00YCIIOBIIEHHBIC HECOBEPIIICHCTBOM U3MEPHUTEILHON TEXHHUKHY;

3. OTKJIOHEHHUSI, MEHSIOIIMECS OT U3MEPEHHS K U3MEPEHHUIO KaK 0 3HAKY, TaK U 10 BEIMYUHE
Bepnplii oTBeT: 3

2.ITonnas (abconoTHAsT) MOTPEIIHOCTh U3MEPEHUsT AXIIOIH PACCUUTHIBACTCS KaK:

OTBeETHI:
}1} dxnﬂ.‘][{ - ﬂxr'_r:].rq_ + ﬂxnpuﬁnp_;
—_ 2 Z.
5} ﬂxnu.ﬂ]—: - "ﬂx-:.']}"‘l - ﬂxnp][ﬁﬂp 2

2 2
B} d-':":'-r:-::n:u-t - d-':":'-r'_r:g.rl-l + ﬂxnp:{ﬁup
Bepnsiit otBeT: 1
3. Ha ckoJbKo TpyIim MOKHO pa3IeuTh OCHOBHBIC TIPUOOPHI U CITIOCOOBI U3MEPCHHUS
TEIIOPU3UIECKUX BEIIMUNH:
OTBeETHI:

wnN e
Ul w N

BepHnrriit otBeT: 2
4. MexaHM4eCKHEe TEPMOMEHTBI OCHOBAaHbI Ha:
OTBeTHI:
1. U3MEepeHnH TEeMIOBOIO PACIIUPEHUS CPEA U TENl IPU U3MEHEHUU TEMITEPaTypPhl
2. METOJIe U3MEPEHUS PIECKTPUUECKOTO CUTHAJIA B POBOJHUKE, TTOJABEPTHYTOM HATPEBY HIIH
OXJIAXKICHUIO
3. U3BMEPEHHUH U3TyUEHUSI HATPEThIX Tell
Bepusiii otBerT: 1
5.BeiOepute nuana3zoH pabounx JaBICHUHN IS )KUJIKOCTHBIX MAHOMETPOB:
OTBeTsI:
1. o 10 MIIa
2. 10 150 MIla
3. 10 0.2 MIla
Bepuniii otBeT: 1
6.Yto sBisieTcs 1ogooueM o napameTpaM COCTOSTHUS:
OTtBeTHI:
1. mapameTpsl, B YaCTHOCTH, JIaBJICHUE B CXOJICTBEHHBIX TOUKaX MOJEIBHOTO U HATYPHOTO
MTOTOKOB (pM; P), TOJDKHBI HAXOJUTHCS B OJMHAKOBBIX COOTHOIIIECHUSX,
T.e. pm = fpp + const, rae fp - MaciiTadb mapaMeTpUIECKOro Mo00Us 1O AABJICHHIO
2. pusnueckre KOHCTAHTHI pabOYero Tena, B YaCTHOCTH, TMHAMHYECKAs BA3KOCTh MOJIEITHHOTO
¥ HATYPHOTO TIOTOKOB (UM, 1) TOIKHBI HAXOJAUTHCS B OJJMHAKOBBIX COOTHOIICHUSX,
T.e. UM =fup, rae fu - macmtad nomoous GU3NIECKUX KOHCTAHT MO BSI3KOCTH
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3. CKOPOCTH B CXOJICTBEHHBIX TOYKaX MOJEILHOTO H HATYPHOTO MOTOKOB (VM, V) TOJKHBI
HaXOJUTHCS B OJJMHAKOBBIX COOTHOIIEHHX, T.e. VM=fvv , rae fv - macirab xuaemMaTHyeckoro
o 00us
Bepnsiit otBeT: 1
7.BeiOepute onpeaeneHne NepBoi TEOPeMbl MOI00uS:
OTBeTHI:
1. Bcsikoe ypaBHEHUE, ONMUCHIBaOIIEe GU3HMUECKUN TIPOIECC, B YACTHOCTH, TeYCHHE pabodero
TeJa, MOYKHO TIpeoOpa3oBaTh B 0e3pa3MepHOE ypaBHEHHUE, COCTOSIICE U3 KPUTEPUEB MTOI00US
2. Ui TOIO0HBIX SIBJICHUH MOYKHO COCTaBHTh O€3pa3MepHbIE COYCTAHUS MTapaMETPOB -
KPUTEPHUU TOT00MS, UMEIONTHE OJIMHAKOBBIC 3HAYCHHS B CPABHUBACMBIX SBJICHUSX, B
YaCTHOCTH, B MOJICJIbHOM U HATYPHOM IOTOKAX
3. mogo0ue MPoIEeCCOB OCYIIECTBIACTCS MPU MPOTOPIIMOHATBHOCTHA BCEX CXOJICTBEHHBIX
napaMeTpoB U MIPH PABEHCTBE KPUTEPHUEB MOJ00MS, ONIPEICICHHBIX 110 BTOPOU TeopemMe
Bepusiit oteT: 2
8.Bripaxenue i kpurepus Opyna:
OTBeETHI:
1.gl/w?=1/Fr
2.gl/w=1/Fr
3.l/w=1/Fr
Bepnsiit otBeT: 1
9.Pacxoj cpefipl ¢ TOMOIIBIO Ta30AMHAMUYECKUX (PYHKIHIA OompeesieTcst o Gopmyie:
OTBeTHI:
1.6 = m(T*Fq(1)/V(P*)
2.G = m(P*Fq()/N(T*)
3.G = (T*Fq(A)/V (P
Bepnbsiit otet: 2
10.BeipackeHue asist onpenenaeHus razoquHaMudeckon GyHkuu m(A) sBiIseTcs:

OTBeTHI:
1L(1 = A%k/(k — 1)
2.(1+:=A)k/(k - 1)
3.(1+: = A)k/(k - 1)

Bepnsiii otBert: 1
II. Onucanue wikanvl oueHuganus

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuku 6bInoaHeHus 3nanus: PaboTta BHINOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

'

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepualia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6blnonHeHus 3nanus: Pabora BbIIOIHEHA B paMKax "moporosoro"”
ypoBHsi. OCHOBHAsI 4acTh 33JJaHHS BHITIOJIHEHA BEPHO.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. Ilpaguna évicmasnenusn umo20680i OUeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «M3OW» Ha ocCHOBaHMU 3a4€THOMN U K3aMEHAIIMOHHON COCTABJISIOLIUX.
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