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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 Cnioco6eH k pa3paboTKe MEPOIPHUSATHI IO SHEPTO- U PECYPCOCOEPEIKEHUIO CHCTEM
SHEProoOecrneueHus U UCIOIb30BAHMS TOILIMBA YIS POMBIIIJIEHHBIX U KOMMYHaIbHBIX
NPEaNPUATHI
N]1-2 Pa3pabarbiBaeT MEpOIPUSITHS IO SHEPTO- U PECYPCOCOEPEIKEHUIO CUCTEM
SHEProoOecneyeHus 1 UCIOIb30BaHMs TOIUIUBA IS IPOMBIIIICHHBIX 1 KOMMYHAJIbHBIX
HIPEANPUITUI

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. KM-2. Buzyanuzanus JHHUI TOKa B )KHAKOCTSIX U ra3ax (JIaboparopnas pabora)
2. KM-3. COopka U3MEpUTEIIbHOM METIIN ISl ONPEACICHHS JaBICHUS, TEMIIEPATYPhI B
npoiiecce skcnepumenTa (Jlaboparopnas padota)

Dopma peanuzaruu: [lucemennas pabota
1. KM-1. Onpenenenne nmapamMeTpoB IMOTOKa ¢ MMOMOIIBIO Ta30IMHAMUYECKIX ()YHKITUI
(KonTpoabpHas pabora)
2. KM-6. ®u3ndeckoe MOJEIHPOBAHNUE THAPOTa3oAnHaMUYecKux mporeccoB (TectupoBanue)

Dopma peanuzanuu: [lpoBepka 3aganus
1. KM-4. DxcnepuMeHTanbHOE UCCIEA0BAHNE TEUEHN B TUIIOBBIX KaHallaX apMaTypbl
(JIaGopaTopHnas pabora)
2. KM-5. DkcniepuMeHTaIbHOE UCCIIEIOBAHNE CUCTEMBI OXJIaXKICHUSI JIONATKUA ra30BOM
TypOunsl (JJaboparopHas pabota)

BPC nucuuminHbl

1 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %o
Nupekc KM- | KM- | KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM- 1 5 3 4 5 6

Cpok KM: 4 8 10 12 14 16

duznueckoe MOZACIINPOBAHUC
TUAPOTra30oJUHAMHUYCCKUX MPOIECCOB U METOABI UX
HCCICAOBaHUA

PuU3NYECKOe MOJICIIUPOBAHUE
TUIPOTra30AMHAMHUYECKUX MTPOLECCOB. Y CTPOHCTBO + + + + + +
Tra30JUHAMHUYCCKUX CTCHIOB

MGTOHLI HCCICA0OBaHUs TCUCHU I'a30BOI0 II0TOKA B
9JICMCHTAX SHECPTCTUUCCKOT' O 060pyI[OBaHI/I}I




ABTOMaTtm3anus coopa u 00pabOTKH JaHHBIX
U3MEPEHUM I1apaMeTPOB THAPOTra30IMHAMUYECKUX
IIPOIIECCOB

ABTomatu3aius coopa u 00pabOTKHU JTaHHBIX

M3MEPEHUN mapamMeTpoB TUAPOra30IMHAMUYECKUX + + + + +
MPOILIECCOB
[Torpemnoctu u3MepeHus: NapaMeTpoB (HU3NUIECKUX + + + + +
MPOILIECCOB

Bec KM: | 10 15 20 20 20 15

$O061as yacte/J1j1s1 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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE
I1K-3 NJ-2nk3  Pa3pabareiBaer | 3HATH: KM-1. Omnpenenenue napameTpoB MOTOKA C IOMOIIBIO Fa30IMHAMUYECKUX
MEPOIIPUATHS TIO IHEPro- M | METOMbI U CPEJICTBA ¢byuxuit (KontponbsHas pabota)
pecypcocOepeKeHUI0 HW3MEpPEHHS TapaMeTpPOB KM-2. Busyanuzanus JUHHA TOKa B )KHIKOCTSAX U ra3ax (JlabopaTopHas
CUCTEM SHEProoOecreueHus | TUAPOra30AMHAMUYECKUX pabota)
U MHCIOJb30BaHMs TOIUIMBA | mpoueccoB 1 nposeaeHus | KM-3. Coopka uzMeputeabHONU NETNIN Ui ONPEesICHUs JaBIeHUs,
JUIsi  TPOMBIUUICHHBIX M | UX 3KCHEPUMEHTAIbHBIX TEMIIEpaTyphl B mpoiiecce sKcnepumenta (JlabopatopHas pabora)
KOMMYHQJIbHBIX HCCIIEIOBAHU I KM-4. DxcnepumMeHTanbHOE UCCIE0BaHUE TCUCHHUH B TUIIOBBIX KaHAIaX
NpeANPUITHI OCHOBHbBIE TPUHIUIIBI apmarypsl (JlaboparopHas paboTa)
MOJEIIUPOBAHUS, KM-5. DxcnepumMeHTanbHOE UCCIEAOBAaHUE CUCTEMBI OXJIAKICHUS JIOTAaTKU
obecreunBaroue ra3oBoil Typounsl (JJaboparopHas pabota)
THJIPOMEXAHUYECKOE KM-6. ®usnueckoe MoAeIMPOBAHNE THAPOTa30IMHAMHUYECKUX MPOIECCOB
mo06ue MOTOKOB (TectupoBanue)
YMers:
o0OpabaTtbIBaTh U
WHTEPIIPETUPOBATH
pe3yabTaThl
AKCTIEPUMEHTATbHBIX
HCCIIEN0BAHUI
THUAPOTa30MHAMHUIECKUX
IIPOLIECCOB, TPOTEKAIOIINX B
3JIEMEHTaX HayKOEeMKOTO
obopynoBaHus
MPOBOJIUTH
3KCNEPUMEHTAJIbHbIE
HCCIIETOBaHUS




TUAPOra30JMHAMHUYECKUX
MPOIIECCOB




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

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 npoBeaeHHusi KOHTPOJBLHOIO MeponpusaTus: CTyIeHTHl IOJIY4arOT BapHaHT
KOHTPOJILHOM paboTsl. Ha BeIMOMTHEHHE KOHTPOIBHON pabOTHl OTBOAUTCS 45 MUHYT

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

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJIbl U  CPEICTBA 1.IIpu Teuenun ppeona (k = 1,12) 3amepeHsl napameTpsl
HU3MEpEHUst rapaMeTpoB P =0,25MIla; P* = 0,32 MIla; T* = 565K. Haiitu
TUAPOTra30AMHAMUYECKUX CKOPOCTh TEUEHHUS rasza

MPOLIECCOB 1T TPOBEICHUA HX 2.CxopocTth TeueHus Bo3ayxa W = 255m/c, T* = 475K,
AKCIIEPUMEHTAIBHBIX =1,4, P=0,25 MIla. Hailitu nonHoe AaBJICHUE W YUCIIO
HCCIIeIOBAaHU I Maxa

3.B tpy6omnpoBoae nuamerpom d = 250 MM TeUYeT BO3IyX
(x=1,4), naBnenue P= 0,45 Mlla; P*= 0,52MlIIa;
T*=320K. Onpenenauts pacxoa U CKOPOCTh TEUECHUS

4. HaiiTi cCOOTHOIIIEHHE MOIIHOCTEN, HEOOXOIUMBIX IS
paboThHI A3POAMHAMUYECKON TPYOBI HA OJTHOM U TOM K€
yrcne M, ecinu pabodrM ra3zoMm , IpH OJHOM U TOM K€
JaBJIEHUU CIIYXKUT: 1) Bo3ayx, k =1,4; RB=287 JIx/krK;
2) ¢peon (ans ppeona kd =1,12; R =68.7 x/krK; pd
=4,18pB ). MomtHocTh, HEOOX0AUMAS 7151 PAOOTHI
TpyOBI, MpONOpIIMOHaIbHa Benuynae pW3, W —
CKOPOCTh

5.Bo3nyx BeITeKkaeT B aTMocdepy, arMochepHoe
nasnenue 0,1 MIla, u3z otBepcTus B crenke 6amiona 10
MM. Haiitu BenuunHy naBieHus B 6ajioHe ams
JTOCTHKEHHSI KPUTHYECKOTO TIepernaia JaBIeHus U
CKOpPOCTh HcTeueHHs. Temmneparypa Bo3ayxa B OajioHe
288 K

6.0mpenenuTh BenuuuHy pacxona Gm st obecreyeHus
ra3oMHAMUYECKOTO MOA00HS MTPH MPOyBKE KaHAIa B
MOJIEJIbHBIX ycIoBUsiX. HaTypHblie yciaoBus: pacxon
Bozayxa Gn = 0,25 kr/c, KaHai NPSAMOYTOJIBHOTO
ceuenus 10x40 mMm, Temnepatypa Bo3zayxa 4000C.
MonenbHble yCIOBHS: IUIOMIAb KaHAJIa yMEHbIIeHa B 4
paza, remrnepatypa Bozayxa 1000C. 3aBucumocTsb st
nuHamuueckoi Bs3koctu W =f(T)0,64.

7.ITpu Teuenun peona (k = 1,12) 3amepeHbl mapameTpbl
P =0,35MIla; P* = 0,43 MIla; T* = 450K. Haiitu
CKOPOCTb TEUEHHUS raza

8.Cxopoctb Teuenus Bozayxa W = 185 m/c, T* = 450K,
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=1,4, P=0,35 MIla. HaiiT mosHOE TaBJICHUE U YHCIIO
Maxa

9.B tpy6omnposoae nuamerpom d = 300 MM TeueT BO3IyX
(x=1,4), naBaenue P= 0,55 MIla; P*= 0,61 MIla;
T*=380K. Onpeaenutp pacxol 1 CKOPOCTh TCUCHUS

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 3aJJaHNe
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-2. KM-2. Buzyaau3auusi JIMHUH TOKA B )KUAKOCTSAX M ra3ax

®opMmbl peanu3anmu: 3alinTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHHs] KOHTPOJIbHOTO MePONPHUATHS: 3aKPENHUTh SKCIEPHUMEHTAIBHYIO
mozenb Nel B pabGoumii yd4acTOK SKCIIEPUMEHTAIBHOIO CTeHJA. 3amyCTHTh MOTPYXHOH Hacoc,
Haxo sAmuics B Oake-pecuBepe, HaOMIOIaTh 3a 3aMOJIHEHHEM pabouero ydactka Bojaou. [lyrem
U3MEHEHHS BBICOTHI CIMBHOTO OTBEPCTHs paboyero yyactka 00ecreyuTb MUHUMAJIbHYIO CKOPOCTb
JBIDKEHUS BOJBI. B Hawano pabodero y4yactka yCTaHOBUTH IIOIUIABOK, BKIIFOUMTH CEKYHIIOMED U
3apuKcUpOBaTH BpeMs €ro JBI)KEHUS OT Hadajia pabouero ydyactka 0 ero KoHua. s uckiodeHus
OMMOKH M3MEpPEHHs TOBTOPHTH M3MEPEHHE BPEMEHHW IBIKEHHUS TOIUIABKA HA YCTAHOBHBIIEMCS
pe’kuMe TeueHHUs BOAbl. B IulacTMKOBBIM mmpui HaOpaTh JIOMHUHECIEHTHYIO >KHUIKYIO Kpacky,
COCJMHUTH BBIXOJHOE OTBEPCTHE IIMPUIA PE3MHOBHIM IUIAHTOM. YCTAaHOBHTH IUIAHT TIE€peN
HKCIEPUMEHTAIBHON MOJENbl0, MOJaTh CTPYHKH JIFOMUHECIIEHTHOM Kpackd B MOTOK BOJBI C
OJTHOBPEMEHHOU BHICO-(DUKCAIIEH CTPYKTYPHl TEUEHHS. YBEIHYUTh CKOPOCTh TEUCHHS BOJBI B
paboueM ydacTKe MyTeM YBEJIMYEHHUS BBICOTHI CIMBHOrO oTBepcTHs. C IMOMOIIBIO MOIJIaBKa
WU3MEPUTH BPEeMsI €T0 JIBUKCHHUSI B pabodeM ydacTKe SKCIIePHUMEHTAIbHOTO cTeHna. OCyIecTBUTh
nojauy CTpyeK KpacKH Hepei SKCIEPUMEHTAIbHOM MOJENbI0 U BUAEO-(PHUKCALUIO CTPYKTYPBI MX
tedeHus. IloBroputh »skcnepument i mojenun Ne2 wu Ne3. OOpabGotarh pe3ynabTaThl
HKCIIEPUMEHTA, IPOBECTH aHAIN3 CTPYKTYPHI T€UCHUS IPU OOTEKAaHUH TTOTOKOM PA3IMUHBIX T

KpaTlcoe CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha IpOBECPKY YMCHI/Iﬁ MO0 COOTBCTCTBYIOIIEMY Pa3aCcily AUCHUIIIIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: o0OpabaTbIBaTh u 1.Kak n3MeHseTcs TpaiMeHT AAaBJICHUS B IOTOKE IIPH
WHTEPIPETUPOBATH pe3ynbTaThl HaJIM4Y1M OTphIBA B KaHaJe?




AKCIEPUMEHTAIbHBIX 2.Yt1o Takoe nopoxkka KapMaHna v mpu Kakux ycJIOBHUSIX B
UCCIeI0BaHU I MMOTOKE €€ MOYKHO Ha0JIr01aTh?
TUAPOTa30AMHAMUYECKUX

IPOLECCOB,  NPOTEKAIOIUX B

3JIeMEHTax HAYKOEMKOI'0

000pyTI0BaHUS

YMmeTs: MIPOBOAUTD 1.Kak u3MeHsieTcsi CKopocTb JMHUM TOKA IPU €€ OTPbIBE
SKCIICPUMCHTAJIbHBIC OT TeJla B ITOTOKE?

UCCJICIOBAHUS

TUAPOTra3oAMHAMUYECKUX

MIPOLIECCOB

Onucanue MKAJbI OICHUBaAHUSA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 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 WIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO

KM-3. KM-3. Coopka u3MepuTeJbHOM NeTJIH 1151 onpeaejeHusi 1aBJIeHusl,
TeMIIepaTyphbl B MpoLecce IKCIepUMeHTa

®opmbl peaju3anum: 3anIuTa 3a1aHUs

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHuss KOHTPOJBLHOI0 MeponpustTus: Pa3inoxuTs Ha pabodyeMm croyie mepen
co00il BCE DIIEMEHThl M3MEPUTETBHOW TMETIH: TMOJCTaBKY C H3MEPHUTENEM CHTHAJOB, MaTYUK
JaBJICHUS, JaTYUK TEMIICPATYPHI, KOMMYTAllUOHHBIC ImpoBoaa. HpOBepI/ITB HaJIM4Yne
COIMYTCTBYIOIIETO OOOPYAOBAaHMS: IIIUIEBOM M KPECTOBOM OTBEPTKU, TEXHMUYECKHUX CXEM IO
MOJKIIFOYEHUIO U COCIMHEHUI0 KOMMYTAallMOHHBIX MPOBOJIOB Ha Bce ycTporctBa. [lepen Havanom
paboThl yOETUTHCS, YTO U3MEPUTETh CUTHAIOB OTKJIIOYEH OT 3JeKTpoceTH. OTKpYTUTH /1Ba BUHTA
Ha KOpIyCE€ M3MEpHUTENS W CABUHYTh KpPBIKY. [lox KphIIKOW pacnosiokeHa KOMMYTallMOHHAast
[IMHA C 32KUMaMU I TPOBOAOB. 3aduKcupoBath Ha din-peiike TaTYNK AABICHUS U TEMIEPATypPHI.
ITogcoeqMHNATh TaTYuK TeMIeparyp NPOBOJAMU K KOMMYTAalMOHHOW IIMHE MU3MEPUTENS COTJIaCHO
CXEeM€ COEIUWHEHUH NaTdyhka TeMIepaTypbl. 3aKpenuTh BUHTHI. [10JCOEAMHUTH AATYMK JaBICHUS
nmpoBogaMn K KOMMYTaIII/IOHHOI\/JI IIMHC HWU3MCEPHUTECIIA COrNIaCHO CXEMC COCAMHCHUSA JaTihKa
JaBJiCHUs. 3aKpenuTh BUHTBHL. (CaMOCTOSTENHHO MPOBEPUTH MPABHIBHOCTh M TMOJSIPHOCTH BCEX
COCMHEHUN M cooOUmMTh TpernonaBareto. [locme MPOBEPKH CXEMBI IMPEToAaBaTeeM 3aKPBITh
KPBIIIKY HW3MEpPUTENsT W 3aKPyTUTh (PHUKCAIIMOHHBIE BUHTBHL. BKIIOYUTh HU3MEPUTENh B
SJICKTPHUYCCKYIO CCTh. I/ICHOJ'II)SYSI TEXHUYCCKYIO JOKYMCHTAIHWIO HAa HU3MCPUTCIIb, OCYIICCTBUTH
HACTPOMKY KaHaIOB NaTYMKOB. COOOIIUTE O TOTOBHOCTHU MPETOAABATEIIO

KpaTlcoe CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha IpOBECPKY YMCHI/Iﬁ MO0 COOTBCTCTBYIOIIEMY Pa3aCcily AUCHUIIIIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMern: 00pabaTsIBaTh u 1.Kakne Tinbl 1aTuuKoB AaBieHusa Brel 3Haete? Uem
WHTEPIPETHPOBATH pe3ynbTaThI OTJINYAETCS MOJIHOE NaBJIeHHE OT craTudeckoro? Kaxum
AKCIIEPUMEHTAIIbHBIX 00pa3oM MPOUCXOIUT U3MEPEHUE TTOTHOTO U
HCCIIEOBAHUI CTaTHYECKOI'O TaBJICHUS B IIOTOKE?




TUAPOTa30AMHAMUYECKUX

MpOILIECCOB,  MPOTEKAIIIUX B

3JIeMEHTax HAYKOEMKOI'0

000pyTI0BaHUs

YMmeTs: MIPOBOAUTD 1.Mmeet 11 3HaUE€HKE TOJSPHOCTDH MOIKITIOYSHHUS

AKCIIEPUMEHTAIbHBIE MIPOBOJIOB JJaTYHKA TEMIIEPATyphl K U3BMEPUTEIIO?

UCCJIEIOBAHMUS OO0bscHUTE TPUHLIKIT Pa0OTHI TepMomnapel. Kakue Turbl

TUAPOra30AMHAMUYECKUX JATYMKOB TeMmiiepaTyp Bol 3Haere?

MPOIIECCOB 2.Yto Takoe «TokoBas netis»? Yem rudpoBoit curuan
M3MEPUTENIBHOTO JJATYMKA OTJIMYAETCSl OT aHAJIOTOBOTO.
Kaxk onpenenuts 00pbIB IeTIIH?

Onucanue MKAJbI OICHUBaAHUSA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBITIOJIHEHO MTPaBUJILHO WM C HE3HAYNTEILHBIMHU HEI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO

KM-4. KM-4. DxcnepuMeHTaIbHOE HCClel0BAHUE TeYeHUIl B THIIOBBIX KaHAJIAaX
apMaTyphbl

®opmbl peanu3anuu: [Iposepka 3aganust

Tun koHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeieHUs1 KOHTPOJIbHOIO MEPONPUATHA: Y CTAaHOBUTH ITUIMHAPUUECKUN YyIaCTOK
TpyOBbl Ha paboumii y4yacTok creHaa. [IoAKIIOUNTH MATUYMKU HM3MEPEHUs JaBJICHUS. 3alyCTUTh
POTOPHYIO YCTaHOBKY, YaCTOTHO-PETYIHPYIOIIMM IPUBOJIOM YCTAHOBHTH YacTOTYy BpalleHUS
BO3JyXOIyBKU paBHyl0 15%. U3meputs u 3aduKCHpOBaTH B MPOTOKOJE HKCIEPHUMEHTATBHBIX
UCCJIEIOBAaHUM 3HAUYE€HHWE pacxo/Ja Ha pacxoJoMepe TMOABOJALIEr0 TpyOONmpoBOAa, 3HAUEHUS
MOJTHOTO JaBlieHUs1 paboueil cpenpl B Oake-pecuBepe. C MOMOIIBIO KOOPAMHATHOTO YCTPOHCTBA
OCYIIECTBUTh HU3MEpPeHHEe U (UKCAlMI0O TOJHOTO JIaBJIEHHWS TIOTOKAa Ha BBIXOJIE U3
AKCIIEPUMEHTANIbHOM MoAenu. [[OBTOPUTh 3KCHEPUMEHTAILHOE HCCIEAOBAHUE LUIMHAPUYECKOTO
ydactka TpyOwl npu dactore BpamieHusi 20 u 40%. BBIKIIOYNTH BO3MYXOIAYBKY. 3aMEHHTH Ha
CTeHJe UWIMHIPUYECKUH ydacTok TpyObl Ha 1auddy3opHBIi KaHal U MOBTOPUTH
AKCIIEpUMEHTANIbHBIE HccienoBanusd. OO0paboTaTh pe3ylbTaThl IKCIIEPUMEHTA, MPOBECTH aHAIU3
BIIUSTHUS peKUMa TeueHUs Ha KO (OUIIMEHT MOTEPh SHEPTUU B PA3INYHBIX KaHAIAX

KpaTKOC CoA€CpKaHUuE 3alaHUA:
OpI/ICHTI/IpOBaH Ha IpOBECPKY YMCHI/Iﬁ IO COOTBCTCTBYIOIIEMY Pa3aCily AUCHUIIIIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: o0OpabaTbIBaTh U 1. Kak onpenenuTs craTuyeckoe JaBjieHus B 6ake-
UHTEPIIPETUPOBATh  PE3YJbTAThI pecuBepe, 3Has JaBJIEHHE TOJHOTO TOPMOKEHHUS B
AKCIEPUMEHTAIbHBIX MIOTOKE?

HCCIIE0BAHUI 2.Kakum o0pa3om kinaccuuuupyroTcs MoTepu SHEPrUU
TUAPOra30qMHAMUYECKUX B KaHajax apmarypsl? Kakue cymecTByroT

MPOLECCOB,  NPOTEKAIIUX B SMIUPUYECKHE METOJUKHU JJI UX ONpeeIeHns?
DIIEMEHTaX HayKOEMKOI'0

000pyTOBaHUS
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YMers: MPOBOJIUTH 1.Kakum o6pa3zomM BO3MOXKHO BEpHUPHUITIPOBATH
IKCIIEPUMEHTAIbHBIC MOKAa3aHUs PacxoJ0Mepa, yCTAHOBJICHHOTO Ha
UCCIICIOBAHMSI IKCIIEPUMEHTAIBHOM CTeH 1e?
TUAPOTra3oAMHAMUYECKUX

POIIECCOB

Onucanue MIKAJbI OICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAYNTEILHBIMHU HEJI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHME HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

KM-5. KM-5. JkcnnepuMeHTAIbHOE HCC/IeJ0BAHNE CHCTEMbI OXJIAKIEHUS JIONATKHU
ra3oBoil TypOMHBI

®opmbl peanu3anuu: [[poBepka 3aganust

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeleHUs] KOHTPOJBLHOIO MepPONPHUATHSA: YCTAaHOBUTH HSKCIEPUMEHTAIbHYIO
MOJIeJIb CHUCTEMBl OXJIAXKACHUS JIONATKUW Ta30BOM TypOMHBI Ha S3KCHepUMEHTalbHbIM cTeHa. K
HITYLIEpaM SKCIIEPUMEHTAIbHON MOJENH, PacloJaralolliiMCcs COOCHO C OTBEPCTUSMU H3MEpPEHUS
CTaTMYECKOTO JaBJICHMsI, TOJCOCIUHUTH IIAHTH, CBOOOJHBIM KOHEI] KOTOPBIX MOACOSAMHHUTH K
JaTYMKaM JaBJICHUsI, YCTAHOBJIICHHBIM Ha W3MEPHUTENBbHOM cToiike. Brirounts kommpeccop Aiis
MoJayll CKaToro BO3AyXa [Uisi mogaud B Oouky-pecuBep. [IpoBecTu sKcriepuMeHTaIbHBIC
MCCJICIOBAHMS TIPU CIEAYIOIIMX Tepernaiax AaBleHus oxjaxkaaromero Bozayxa 1.2, 1.4, 1.6, 1.8,
2.0, 2.2. 3amep wu3MepseMbIX BEJIMYMH NPOBECTH B MPSIMOM M OOpaTHOM HAampaBiIECHUSX, C
YBEJIMYEHUEM U YMEHBIICHUEM JaBIICHUS HA BXOJIE B MOJEIb

Kpartkoe cogep:xxanue 3aganus:
OpueHTHPOBaH Ha IPOBEPKY YMEHHI 110 COOTBETCTBYIOLIEMY pa3zey IUCHUIUIMHbI

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: o0OpabaThIBaTh u 1.YTo Takoe pacxoiHas XapaKTEPUCTHKA CUCTEMBI

MHTEPIPETUPOBATH pE3yabTaThI OXJIKICHUS JIOMATOK ra30BOM TypOHH U Kak ee

AKCIIEPUMEHTAIBHBIX MOTYYUTH?

HCCIIeI0BaHUM

TUPOTa30AMHAMHYECKUX

IIPOLIECCOB, MIPOTEKAOLIUX B

3JIEMEHTax HayKOEMKOT'0

o0opyoBaHus

YMeTh: MPOBOJUTH 1.Kak Ha3pIBaeTcs mepena JaBiIeHHs, OCIe KOTOPOTo

DKCIIEPUMEHTAIbHBIE HE NPOUCXOIUT U3MEHEHHUE PACX0/Ia IOTOKA B CUCTEMY

HUCCIICIOBAaHUS OXJIAKIIEHUS JIOITATKU?

TUIPOTra30AMHAMHUYECKUX 2.J11s1 uero HeoOXOJUMMO TPOBOAUTH U3MEPEHUS

MPOLECCOB JTABJICHUS B Y3JIaX CUCTEMBbI OXJIAXIEHUS JIOMTATOK
ra30BbIX TypOuH?

Onncanue MKaJIbI OLlEHUBAHMS:
Ouyenka: 3a4TCHO
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/1aHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO

KM-6. KM-6. ®u3u4eckoe MoeJIMPOBaHHe IHIPOra3oiMHAMUYECKUX MPOLECCOB

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBegeHusi KOHTPOJIbHOr0 MeponpusaTusi: CTyIEHTHI MOJy4alOT BapHaHT TecTa.
Ha Boimonuenue tecta orBoauTcs 15 MuUHYT 0€3 BO3MOXKHOCTH IOJIB30BaTHCS BCIIOMOTATEIbHBIM
MaTepUaIoM

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

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh:  OCHOBHbBIE  IPUHIUIIBI 1.Yro sBnsieTcs mogo0ueM o napaMmeTpam COCTOSTHUS:
MO/IEJIMPOBAHHS, 1. mapaMeTpbl, B 4aCTHOCTH, JaBJICHHE B CXOJCTBECHHBIX
obecreunBaromme TOYKAaX MOJIEILHOIO M HATYPHOT'O

THAPOMEXaHHUYECKOE nojo6ue MOTOKOB (PM; P), JIOJKHBI HAXOUTHCS B OJTMHAKOBBIX
IOTOKOB COOTHOIIIEHUSX, T.¢. pM = fpp + const, rae fp - macmiTad

MapaMeTprUIecKoro mo100us o 1aBIeHUI0

2. pu3ndeckre KOHCTAaHTHI PAadOYEro Telia, B YaCTHOCTH,
JUHAMUYECKasl BA3KOCTh MOJIEILHOTO U HATYPHOI'O
MOTOKOB (UM, |L) TOJKHBI HAXOJUTHCS B OJJUHAKOBBIX
COOTHOILEHUSX, T.e. UM =fup, rae fu - macmrad
101001s1 PU3NUECKUX KOHCTAHT IO BSI3KOCTH

3. CKOPOCTH B CXOJICTBEHHBIX TOYKaX MOJEIIBHOTO U
HaTypHOT'O MOTOKOB (VM, V) JIOJKHBI HAXOIUTHCS B
OJIMHAKOBBIX COOTHOMICHUSIX, T.e. VM=fwv , rne fv -
MaciITad KHHEMaTH4YECKOTro MO100us

Ortser: 1

2.BriGepurte onpeaeneHue nepBoil TeopeMbl MOA00uS:
1. Bcsikoe ypaBHEHHE, ONUCHIBatoIIee GU3NIECKUN
MPOLIECC, B YACTHOCTH, TEYEHUE pabOoYero Teaa, MOKHO
npeoOpa3oBathk B Oe3pa3MepHOE ypaBHEHUE, COCTOSIIEE
U3 KpUTEPUEB MOA00US

2. 171 TOJOOHBIX SBJICHUH MOXKHO COCTaBUTh
Oe3pa3MepHble COUeTaHus TapaMeTPOB - KPUTEPUU
10/100us1, UMEIOIINE OJJMHAKOBbIE 3HAUEHUS B
CpPaBHMBAEMBbIX SIBIICHUSX, B YACTHOCTH, B MOJIEJIbHOM U
HaTypHOM IIOTOKax

3. mo1061e MPOLECCOB OCYIIECTBISIETCS MTPU
IIPONOPLIMOHAIBHOCTH BCEX CXO/ICTBEHHBIX ITapaMeTPOB
Y IIpU PaBEHCTBE KPUTEPHUEB MOA00US, ONIPEIETICHHBIX 10
BTOPOU Teopeme

Ortger: 2

3.Belpakenue ans kputepus Opyna:

1.gl/w?=1/Fr
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2.gl/Jw=1/Fr
3.l/w=1/Fr
Otser: 1
4.Pacxo cpelibl ¢ TOMOMIBIO Ta30JMHAMHYECKHUX
dbyHKIMIA onipeaensercs mo Gopmyle:
1.G = m(T*Fq(1))/V(P*)
2.G =m(P*Fq(A)/N(T*)
3.G = (T"Fq(A) /N (P*)
Otser: 2
5.BeIpaxkenue 1 onpeneneHus ra3oJMHaMH4eCcKOn
dbynkuun m(A) ABIAETCS:
k-1
1.(1- m/lz)k/(k -1)
2.1+ = 2)k/(k = 1)

k
3.(1+ = A2)k/(k = 1)

Ortser: 1

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO MPSUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTENIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

13




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 cKOpOoCTh T€UEHMs rasa

IIpouenypa npoBenenust

DK3aMeH IPOBOJUTCS B YCTHOHM (hopMe, BKIIIOYAET TEOPETUUECKUE BONPOCH! U 3ajaHue. K ax3ameny
JIOITYCKAIOTCS CTYAEHTBI, YCIEIIHO BBINOJIHUBIIME U 3aIUTHBILNE BCE KOHTPOJIbHBIE MEPOIIPUATHUS

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: N/1-2nk-3 PazpabaTeiBaeT MepOnpusaTHs 110 SHEPTO- U
pecypcocOepeKeHNI0 CUCTEM 3HEProodecneyeHus U NCI0Ib30BaHUs TOIUIMBA JIJIsl IPOMBILIUIEHHBIX
Y KOMMYHaJIbHBIX MPEATPUITUI

Bonpocel, 3a1anns
1.OcHOBHBIE IPUHLIUIIBI MOJIEIMPOBAHUSL, 00ECIIEUNBAIOIINE MMIPOMEXaHNUECKOE TI01001e
IIOTOKOB
2.Teopemsbl nogoOus. Pexxumsbl TedeHuUs
3.Meroasl U cpecTBa U3MEPEHUN JaBICHUN TOTOKOB. MeTo/AbI U CpeIcTBa U3MEPEHU I
TEMIEpaTyp MOTOKOB
4.Mertonbl U cpecTBAa U3MEPEHUS CPEIHUX U MTHOBEHHBIX CKOpOCTEed. MeToasl U cpeacTa
M3MEpEHUS TOBEPXHOCTHOTO TPEHUS
5.I'azonmunamuyeckue QyHKIMH
6.CurHanbsl B U3BMEPUTEIBHON crucTeMe. DIIEKTPOHHbBIE KOMIIOHEHThI U3MEPUTENIbHOM CHCTEMBI
7. IlonxiroueHne U3MEpUTENbHON cucteMsl B OBM
8.ITorpemtHocTy CpesICTB UBMEPEHUI U PE3yIbTATOB U3MEPEHUI
9.MatemaTuuecKkoe 0XKUIaHNE U TUCIIEPCHSI
10.Maremaruyeckasi 00paboTKa UCTIPABICHHBIX PE3yJIbTaTOB U3MEPEHUI
11.3agaun:
[Tpu Teuenuu dpeona (x = 1,12) 3amepens! napamerpsl P = 0,25MIla; P* = 0,32 MIla; T* =
565K. Haiitu ckopocTh TeUeHMs rasa
12.CxopocTth Teuenus Bo3ayxa W = 255m/c, T* = 475K, k =1,4, P=0,25 MIla. Haiitn momHoe
JaBJeHHEe U unciao Maxa
13.B tpybompoBone auamerpom d = 250 mMm TedeT Bo3ayx (xk=1,4), nanenue P= 0,45 Mlla;
P*=0,52MIla; T*=320K. OnpenenuTs pacxo 1 CKOPOCTb TEUEHUS
14.HaiiTu cooTHOIlIEHNE MOILTHOCTEN, HEOOXOAUMBIX JUIsl pabOThl a9POAMHAMUYECKOU TPYOBI
Ha OJIHOM U TOM ke uncie M, eciin pabouuM ra3oM, pu OAHOM U TOM K€ JaBJICHUU CITYKUT:
1) Bo3ayx, k =1,4; RB=287 JIx/krK; 2) ¢ppeon (g ppeona kdp =1,12; Rp =68.7 Ix/krK; pd =
4,18pB). MomHocTh, He0OXoauMast 1t paboThl TPYObI, MPONOPIIMOHANIbHA BearnunHe 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. n3MepeHnH TEMI0BOro PACIIMPEHU CPEXL U TEJl IPU U3MEHEHNUU TEMIIEPATyphI
2. MeTOoJ1e U3MEPEHMUSI FTEKTPUUECKOTO CUTHAIA B IPOBOJHUKE, TOABEPTHYTOM HATPEBY WIIH
OXJIAXKIEHUIO
3. U3MEPEHUH U3JIyUYEHUS! HAarpeThIX TeJ
Bepusiii otBerT: 1
5.Br1bepute nuamnazoH pabouux JaBICHUM ISl )KUAKOCTHBIX 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 4aCTHOCTH, AABJIEHUE B CXOACTBEHHBIX TOUKAX MOJIEIBHOIO U HATYPHOTO
MOTOKOB (pM; P), AOKHBI HAXOJIUTHCS B OJIMHAKOBBIX COOTHOILIEHUSIX,
T.. pM = fpp + const, rae fp - macmTad napameTpudyecKoro NOAOOUS 1O JaBICHHUIO
2. (hu3nyeckre KOHCTaHThI paboyero Tena, B YaCTHOCTH, JUHAMHYECKask BA3KOCTh MOJIEIIbHOTO
¥ HATYPHOTO TTOTOKOB (UM, |1) TOJDKHBI HAXOJUTHCSI B OJMHAKOBBIX COOTHOIICHHUSX,
T.e. UM =fup, rae fu - macmtad nomoous GU3NIECKUX KOHCTAHT MO BSI3KOCTH
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3. CKOPOCTH B CXOJICTBEHHBIX TOUKAX MOJIETLHOTO U HATYPHOTO MOTOKOB (VM, V) TOJIKHBI
HAXOJMTHCS B OJTMHAKOBBIX COOTHOMICHUSIX, T.e. VM=fvV , rie fv - macuiTab kuHEeMaTu4eckoro
noooust
Bepnsiit otBeT: 1
7.BeiOepute onpeaeneHne NepBoi TEOPeMbl MOI00uS:
OTBeTHI:
1. Bcsikoe ypaBHEHUE, OMUCHIBarOIIee (PU3HMUSCKUN TTPOIIECC, B YACTHOCTH, TCUYCHHE pabOUYero
Tesa, MOKHO peolOpa3oBaTh B 0e3pa3MepHOe ypaBHEHUE, COCTOsIIIEE U3 KPUTEPUEB MO100Us
2. Ui TOIO0HBIX SIBJICHUH MOYKHO COCTaBHTh O€3pa3MepHbIE COYCTAHUS MTapaMETPOB -
KpUTEPUHU 1101001, UMEIOIINE OMHAKOBBIC 3HAUCHUS B CPABHUBAEMBIX SIBJICHUSIX, B
YaCTHOCTH, B MOJICJIbHOM M HATYPHOM IOTOKax
3. moobue mpoIEeccOB OCYIIECTBIIAETCS IPU MPOIIOPLIMOHAIIBHOCTH BCEX CXO/ICTBEHHBIX
napaMeTpoB U MIPH PABEHCTBE KPUTEPHUEB MOJ00MS, ONIPEICICHHBIX 110 BTOPOU TeopemMe
Bepusiit oteT: 2
8.Bripaxenue i kpurepus Opyna:
OTBeTHI:
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(A))/V(P")
2.G =m(P*Fq())/N(T*)
3.G = (T"Fq())/V(P)
Bepnbsiit otet: 2
10.BreipaskeHue i1 onpeesieHUs Ta30JMHAMIUYIeCKON (QYHKITUH T(A) SIBISICTCS

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

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuku 6blnoaHeHus snanus: Pabora BBIOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

'

Ouyenka: 4
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

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora BeIMOTHEHA B paMKax "MoporoBoro"”
ypoBHs. OCHOBHAs 9acTh 3aJIaHUS BHITIOJTHEHA BEPHO.

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

1I1. Ilpaguna évicmasnenusn umo20680i OUEeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «M3OW» Ha ocCHOBaHWU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABJISIIOLINX
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