MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTnka u TEMJIOTEXHHKA

HaumeHnoBanue o0pa3oBaTe/ibHOI MporpaMMebl: JHeproodecneyenne npeAnpusaTuii. Beicokoremmneparypusie
npouecchl M YCTAHOBKH

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
MaTtemaTH4ecKoe MOJIECJIUPOBAHMUE

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
7 Ceefenua o Bragensue L3N M3aKn A'B.
o Bnageney, BypmakunHa A.B.
HpeHOI[aBaTeJIB » M9l ¢ Unentndmratop ee6ce9dd-BurmakinaAVv-003bbd3 BpraKI/IHa
(1OIKHOCTB) (moxmnuce) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w A (EPQ,LLEHMS-I [s] Brﬂuennue uan man
o0OpazoBarenbHON TTe— Mvcapes AL.C.
IIPOTPAMMBI Viaermadwratop Radb74374-PisarevD5-0915d1ch J.C. ITucapen
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney Poranes A.H.
BBIHYCKaIOH_Ief/'I Ka(be[[pbl UnerHtudmratop Rb956bad4-RogalevAN-6233a28b0 A H. Poranes
(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. I[TK-3 Cnoco6eH k pa3paboTKe MEPOIIPHUSATHI IO SHEPTO- U PECYPCOCOEPEIKEHUIO CHCTEM
AHEProoOecreueHus U UCTIOIb30BAHMS TOILTMBA JIsl IPOMBIIUICHHBIX 1 KOMMYHAJIbHBIX
NPEaNPUATHI
NI-1 deMoHCTpUpYET 3HAHKWE HOPMATHBOB T10 SHEPTO- U PECYPCOCOEPEIKEHUIO CUCTEM
SHEProoOecneyeHus 1 UCIOIb30BaHMsI TOTUIMBA U1 IPOMBIIIJICHHBIX U KOMMYHAJIbHBIX
HIPEANPUITUI
NJI-2 Pa3zpabaTeiBaeT MEPOIIPHUATHS 10 YIHEPTO- U PECYPCOCOEPEKEHUIO CUCTEM
HEProoOecreueHus U UCTIOIb30BAHMSI TOTLJIMBA YISl POMBIIIJIEHHBIX U KOMMYHaJIbHBIX
PEANPUATHI

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3a1anue
. KM-1 (KonTposbHas pabota)
. KM-1 (KonTponbHas pabora)
. KM-2 (KonTpoinbHas paborta)
. KM-2 (KonTponbHas pabota)
. KM-3 (KonTponbHas pabota)
. KM-3 (KonTposnbHas pabota)
. KM-4 (KonTponbsHas pabota)

N QNN R W

Popma peanmzanuu: ITncemenHas pabora
1. KM-4 (TectupoBanue)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nupekc KM- | KM- | KM- | KM-
Pazpen nucuumHb KM- 1 2 3 4

Cpox KM: 4 8 12 15

TCOpCTI/IquKI/IC OCHOBBLI MOACIIMPOBAHUA TTPOLIECCOB
TUAPOTra30oJUHAMUKHN B DOHCPICTHYCCKUX YCTAHOBKax

OcHOBHBIC XapPaAKTCPUCTHUKU T'MAPOTra30AMHAMHUYCCKUX IIPOLCCCOB
B DJICMCHTAX DOHCPICTUYCCKUX YCTAHOBOK

TeopeTnueckre OCHOBBI JAMHUHAPHBIX U TYPOYJICHTHBIX TEUCHUIN + + +

YucneHHoe MOACIINPOBAHUEC IMTPOLECCOB TrUAPOrasoaAnHaMHUKU B
OHCPICTUYICCKHUX YCTAHOBKAX




MeTtonanl MOJEIUPOBaHUS THAPOTra3oJuHaAMUYECKUX IIPOIIECCOB + + +
2 AJIropuT™M NMPOBEAEHUS MOJACIINPOBAHUS + + +
TUAPOra3oqMHAMUYECKUX IIPOIECCOB, OCHOBHEIE JTAIIbI
Bec KM: | 15 30 30 25
2 ceMecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Paznen nucuuniauHbl Annexe KM-| KM- | KM= | KM-
KM: 5 6 l 8
Cpok KM: 4 8 12 15
Teopernueckre OCHOBBI MOJIEIUPOBAHMS IIPOLIECCOB
TEIIOMACCOOOMEHA B YHEPTETHYECKUX YCTAHOBKAX
Teopernueckre OCHOBBI MOJIEIUPOBAHMS IIPOLIECCOB + +
TEIJIONIPOBOIHOCTH
TeopeTnyeckue OCHOBBI MOAEIUPOBAHUS POLIECCOB KOHBEKIUU + +
TeopeTnyeckre OCHOBbI MOAECIUPOBAHUS JIYYUCTOTO + +
TeriooOMeHa
YucneHHoe MOAEIMPOBAHKE MTPOLIECCOB TEIJIOMAaCCOOOMEHA B
SHEPreTUYECKHUX YCTAaHOBKAX
YucneHHOe MOJIETMPOBAHKUE ITPOLIECCOB TEMJIONPOBOJHOCTH + + +
HucnenHoe MOJEIMPOBAHUE MTPOLIECCOB KOHBEKIINHI + + +
UucreHHOe MOICTUPOBAHUE TIPOIIECCOB JIYIHCTOTO TEIIO0OMEHA + + +
Bec KM: | 20 20 30 30

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund




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 pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-3 UA-1nk-3  [emoHcTpupyer | 3HaTh: KM-1 (KonTposbHas paboTta)
3HaHWE HOPMATHUBOB IO | METOJIbI YUCICHHOTO KM-2 (KonTpomnbHas pabora)
SHEPro- u | MmonenupoBanus nporeccoB | KM-2 (KonTposbHas padoTa)
pecypcocOepexeHII0 TUAPOTra30qMHAMUKH, KM-3 (KonTponbsHas pabora)

CUCTEM DSHEProoOecreueHus | MPOTEKAIOIINX B
U UCIIOJIb30BAHUS TOIUIMBA | SHEPTETHYECKUX YCTAHOBKAX
JJIsA IMPOMBIINIJICHHBIX " | MCTOAbI YHPOLICHUA

KOMMYHAaJIbHBIX pacyeTHBIX MOJIEIEH,

HPEANPUITUI HCIIOJIB3YEMBIX IIPU
MOZECJIIMPOBAHUH IIPOLIECCOB
TUAPOTra30MHAMUKH,

MPOTEKAIOIINX B
SHEPTEeTUUECKUX YCTAaHOBKAX
YMeTh:

MIPUMEHSATHh METOIbI
YUCJIIEHHOTO MOJIEIUPOBAHUS
MPOIIECCOB
TUAPOTra30AMHAMUKHU [IPU
MPOCKTUPOBAHUHT
SHEPTreTUUYECKUX YCTaHOBOK
HCIIOIL30BaTh
nH(OpMAaIIMOHHBIE
TEXHOJIOTHH, IPUMEHSIEMbIC
JUTSL MOJIETTUPOBAHUS
MIPOIIECCOB




TUIPOTra30AuHAMHUKH B
SHEPTETUUECKUX YCTAHOBKAX

I1K-3

UA-2nk3  PaspabartbiBaer
MEpOTIPUATHS 110 SHEPro- U
pecypcocOepeKeHII0
CHCTEM 3HeproodecrnedeHus
U HCIHOJBb30BAHUS TOIUIMBA
JUIS  TIPOMBIIUICHHBIX U
KOMMYHAJTbHBIX
NPEANPUATHI

3HAaTh:

METOAbI YUCIECHHOIO
MOJICTTUPOBAHUS TIPOIIECCOB
TemIoMaccooOMeHa,
MIPOTEKAOIINX B
SHEPTeTUYECKUX YCTAaHOBKAX
METO/IbI YIIPOIICHHUS
pacyeTHBIX MOJICIIEH,
WCIIOJIb3YEMBIX TIPH
MOJICIIMPOBAHUH MTPOIIECCOB
TEIIOMaccooOMeHa,
MIPOTEKAIOIINX B
IHEPreTUYECKUX YCTAaHOBKAX
YMeTh:

MIPUMEHSITH METOBI
YHCIIEHHOTO MOJICIMPOBAHUS
MIPOIIECCOB
TEIIOMaccOOOMEeHa MpH
MIPOCKTHPOBAHHUH
JHEPTeTHUYECKUX YCTAHOBOK
HCIIOJIE30BATh
nH(pOpMaLOHHBIE
TEXHOJIOTHH, TPUMEHSICMBIE
JUISE MOJIETTUPOBAHUS
MIPOIIECCOB
TermioMaccooOMeHa B
JHEPreTHYCCKUX YCTAHOBKAX

KM-3 (KonTposbHas paboTta)
KM-4 (TectupoBanue)

KM-1 (KonTponbHas paboTta)
KM-4 (KonTponbsHas paboTa)




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
1 cemecTp
KM-1. KM-1

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO Meponpusitusi: CTyIEHTBHI IIOJIY4arOT BapHaHT
KOHTPOJILHOM paboTsl. Ha BeIMOMTHEHHE KOHTPOIBHON paObOTHl OTBOAUTCS 45 MUHYT

Kpartkoe cogep:xxanue 3aganus:
OpueHTHpOBaH Ha MPOBEPKY YMEHUS MO COOTBETCTBYIOIIEMY Pa3aeiTy AUCIUTITMHBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YmeTs: HCIOJIb30BATh 1.0npenenute ko3QPUIMEHT TOTEPh SHEPTUN B KaHAJIC C
UH(GOPMALlMOHHBIE  TEXHOJIOTUH, BHE3AIHBIM CYXEHHEM, pacxo 1 uncio Maxa B
pUMEHsIeMbIe TSt BBIXOJJHOM CE€UYEHHUHU MPU CIEIYIOIIHNX U3BECTHBIX
MOJICTTUPOBAHUS MPOLIECCOB JAHHBIX:
THJIPOTa30 MHAMUKHI B - Buyrpennuii fuamerp npeaBKIIOUEHHOT0 KaHaja
SHEPreTUYEeCKUX YCTAaHOBKAX D1 =60 mm.
- BHyrpennwmii quameTp kaHaina mocie cyxenus D2 = 27
MM.

- JlnrHa npenBKIFOUEHHOro yyacTka kaHana 11 = 80 mm.
- JlnuHa y4acTka KaHana mnocie cyxxenus 12 = 150 mwm.
- Yucno Peiinonsaca B kanaine 40 000.
- Temneparypa paboueii cpezsl Ha Bxoae 20 °C.
- JlaBnieHrie Ha BBIXOZE U3 MOJeN | aT™
2.0npenenute K03QPUIMEHT MOTEPh IHEPTHH B
¢ dy30pHOM KaHalle, pacXxo] 1 yucio Maxa Bo
BXOJTHOM CEYEHMHU IPU CIEAYIOIINX U3BECTHBIX TaHHBIX:
- Nuametp Bxomnoro cedenns DO = 60 mm.
- OTHOUIEHKE TJIONIA/IU BBIXOJHOTO CEYEHUS K BXOAHOMY
=2.
- Yron packpsitus nugpgdysopa o0=16°
- Yucno Peiinonbaca B kanaie 50000.
- Temmeparypa paboueit cpenbl Ha Bxoze 20 °C.
e -[laBNeHune Ha BbIXoAe U3 Moaenu 1 atm

3.0mpenenute kod(HPUIMEHT TOTEPh SHEPTUHU B
KOH(Y30pHOM KaHase, pacXxo/ 1 unucio Maxa Bo
BXOJTHOM CEYEHMHU IPU CIEAYIOIINX U3BECTHBIX TaHHBIX:
- Nuametp BXxomuHoro cedenus DO = 60 mm.

- OTHOIEHKE TIONIA/IU BXOJAHOTO CEYEHUS K BBIXOAHOMY
=2.

- Yron cyxenus koHdpy3opa a=16°

- Hucno Peitnonpaca B kanane 50000.

- Temneparypa paboueii cpenst Ha Bxoae 20 °C.
-JlaBnenue Ha BeIXOJE M3 MosienH | at™M




Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 3a4TCHO

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeHo" BBICTABISETCS €CIIU 3a/JaHue
BBITIOJTHEHO MTPABWIIBHO WJIU C HE3HAYMTEIbHBIMU HEJI0YeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJJaHUIO

KM-2. KM-2

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHUE

Tun KOHTPOILHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHUsi KOHTPOJLHOro Meponpusitusi: CTyIeHTHl [OTYYalOT BapHaHT
KOHTPOJIbHOHM paboThl. Ha BBIMOTHEHHE KOHTPOJIBHON paObOTHI OTBOAUTCS 45 MUHYT

KpaTKOC CoA€cpKaHHuE 3alaHUA:

OpI/IeHTI/IpOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOMIEMY Pa3aCily AUCHUIITIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bI yIPOILEHUS
pacuyeTHBIX MOJIETIEH,
HCIIONIB3YEMBIX npu
MOJICIIUPOBAHUU IIPOLIECCOB
TUAPOTa30MHAMHUKH,

MMPOTCKAIOMIUX B OJHCPIrETUYCCKUX
YCTaHOBKax

1.Onpenenute myTeM YUCIEHHOT'O MOJEITUPOBaHUS B
MEPUOINIHON MOCTaHOBKE KOA(PPUIMEHT OTEPh
SHEpPIruu B KOH(PY30pHOM KaHaJle, a TAK)Ke MOTPELIHOCTb
YHUCJIEHHOT0 MOJEIMPOBAHUS IIPU CIEAYIOIINX
UCXO/IHBIX TaHHBIX:

- Nuametp Bxomnoro ceuerns DO = 60 mm.

- OTHOLIEHKE IJIOLA/IU BXOJAHOTO CEYEHUs K BBIXOAHOMY
=2.

- Yron cyxenus koHdpy3opa a=16°

- Yucno Peitnonbaca B kanaie 50000.

- Temmneparypa paboueit cpenbl Ha Bxoze 20 °C.
-JlaBneHue Ha BbIX0/€ U3 MoJienu 1 aTM

2.0npeaenuTe MyTeM YUCIEHHOT'O MOJIETUPOBaHNS B
MEPUOJUYHOMN MOCTaHOBKE KO3(PPUIIMEHT OTEPH
SHEpPruu B KOH(PY30pHOM KaHaJle, a TAK)Ke MOTPEIIHOCTb
YHCJIEHHOTO MOJEIMPOBAHUS MIPU CIEAYIOIINX
UCXO/IHBIX JTaHHBIX:

- Juametp BxoaHoro ceuenus: DO = 40 mm.

- OTHoOIIEHHE IIOIAAU BXOAHOIO CEYEHUS K
BBIXOJIHOMY =2.

VYron cyxenus kKoHpy3opa o=16°

Yucno Pelitnonsaca B kagane 40000.

Temneparypa paboueit cpeast Ha Bxoze 20 °C.

- JlaBneHue Ha BBIXOJIE U3 MoJienH 1 atm

3.0npeaenuTe myTeM YUCIEHHOT'O MOJICTUPOBaHUS B
MEPUOJUYHOMN MOCTaHOBKE KO3(PPUIIMEHT MOTEPh
SHEpPruu B KOH(PY30pHOM KaHaJIe, a TAK)Ke MOTPEIIHOCTb
YHCIIEHHOTO MOJEIMPOBAHUS MIPH CIEAYIOIINX
UCXO/IHBIX TaHHBIX:

- Nuametp Bxomuoro cedenns DO = 30 mm.

- OTHOIIEHNE IO BXOJHOTO CEYEHMSI K BBIXOJHOMY
=2.




- Yron cyxenust koHpy3zopa a=16°

- Hucno Peitnonbaca B kanane 45000.

- Temneparypa paboueii cpeasl Ha Bxojae 20 °C.
- JlaBieHue Ha BBIXOJIE U3 MOACIH 1 aTM

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-3. KM-3

®opmpbl peanuzanuu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa mnpoBeaeHUsi KOHTPOJLHOro MeponpusatTusi: CTyICHTHl IOTYYalOT BapHaHT
KOHTPOJIbHOHM paboThl. Ha BeINOTHEHHE KOHTPOIBHON paObOThl OTBOIUTCS 45 MUHYT

KpaTKOC CoA€CpKaHUuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBCPKY YMCHU 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmerb: UCIOJIb30BaTh 1.0Onpenenute myTeM YUCIEHHOT'O MOJETUPOBAHUS
WHPOPMALIMOHHBIE  TEXHOJIOTHH, KOX(QPHUIHMEHT MOTEPh SHEPTHH B KaHAJIE C BHE3AITHBIM
pUMEHsIeMble ISt CYKEHHEM, MTOTPELIHOCTh YUCIEHHOTO MOAETHUPOBAHUS
MOJICTTUPOBAHHUS IPOIIECCOB TIPH CIIEYIONINX U3BECTHBIX JAHHBIX:
TerIoMaccoooMeHa B - BHyTpeHHuMii AuaMeTp NpeABKIIOUYEHHOTO KaHaja
YHEPreTUYECKUX YCTAHOBKAX D1 =60 mm.

- BHyTpennumii auametp kaHana rnocie cyxenus D2 = 27

MM.

- JlnrHa npeIBKIFOUYEHHOTo yyacTKa kaHana 11 = 80 mm.
- JlnnHa ydacTka KaHaa mocie cyxenus 12 = 150 mm.

- Yucno Peitnonsaca B kanaie 40 000.

- Temmnepatypa paboueit cpensl Ha Bxoze 20 °C.
-JlaBnenue Ha BeIXoJe U3 MosienH | atM

2.0npenenure myTeM YUCICHHOTO MOJETUPOBAHUS
KOA(QPHUIMEHT MOTeph dHEPTHH B AU Py30pHOM KaHale,
MOTPENTHOCTh YHCICHHOTO MOJICITMPOBAHUS TIPH
CJICAYIOIIMX MU3BECTHBIX JaHHBIX:

- Nuametp BXxomuHoro cedenns DO = 60 mm.

- OTHOUIEHKE TUIOLIA/IN BBIXOJHOTO CEYEHUS K BXOIHOMY
=2.




- Yron packpeitust auddysopa a=16°

- Hucno Peitnonbaca B kanane 50000.

- Temneparypa paboueii cpeasl Ha Bxojae 20 °C.
-JlaBlIcHUE Ha BBIXOJIC M3 MOJICIH 1 aTM
3.0mpenenuTe MyTeM YUCICHHOTO MOJIEIUPOBAHUS
K03 (HUIIUEHT OTEPh SHEPTUU B KaHAJIE C BHE3AIMHBIM
paciMpeHreM, MOrPeHOCTh YUCICHHOTO
MOJICJIMPOBAHUS MPHU CIEAYIONUIUX U3BECTHBIX JAHHBIX:
- Buyrpennuii fuametp npeaBKIFOUEHHOTO KaHama

D1 = 60 mmM.
- BHyTpeHnHumii nuaMeTp KaHaia 1mocie paciimpeHus
D2 =90 mm.

- JlnuHa mpeaBKIIOYEHHOro yuacTka Kanajia 11 = 80 mm.
- JlnnHa ydacTka KaHaina rnocjie pacmupenus 12 = 150
MM.

- Yucno Peitnonpaca B kanane 40 000.

- Temnieparypa paboueii cpensl Ha Bxone 20 °C.

- JlaBneHue Ha BeIXo/i€ U3 Mojienu 1 atM

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBEJICHHBIN CPOK HIIU PE3yJIbTaT HE COOTBETCTBYET 3aJJaHHUI0

KM-4. KM-4

®opmbl peanuzanuu: [luceMenHas padota

Tun koHTpobHOrOo Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: CTy/lIeHTHl MOIy4ar0T BapUaHT TecTa.
Ha BeimonHenue tecta orBoauTCs 15 MUHYT 6€3 BO3MOXHOCTH IOJIb30BAaThCSl BCIIOMOTATEIbHBIM
MaTepHalIoM

KpaTkoe coaep:kanune 3a1aHus:
OpI/IeHTI/IpOBaH Ha IIPOBCPKY 3HAHUA 110 COOTBECTCTBYIOIIEMY Pa3acily AUCHUIITIMHBL

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/BbI YIPOLICHUS 1.Cuna, cBsi3aHHas C EPEMEIINBAHUEM PA3ITMYHBIX
pacyeTHBIX MOJIECIIEH, 00BEMOB JKUAKOCTH, CIOCOOCTBYIOIIAasi 00pa30BaHUIO B
HCITOJIB3YEMBIX npu ITOTOKE CTPYKTYPHBIX HEOJTHOPOIHOCTEN:
MOJCIIMPOBAHUHU IIPOLIECCOB 1. cuna TpeHus
TEIIOMAacCOOOMEHa, 2. cuiia BA3KOCTH
IIPOTEKAIOIUX B HHEPreTUYECKUX 3. eHTpobexHas cuiia
YCTaHOBKAX 4. cuita nHEpUUHU
Ortger: 4
2.Kakoii tnana3oH y+ HE0OX0IMMO UCTIONB30BaTh MPH
HCIIOIb30BAHUH HU3KOPEMHOJIBICOBBIX MOJEIIECH
TypOyJIEHTHOCTH:
1. y+<1
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2. y+<5

3. y+>30

4, 5<y+<30

OTBerT: 2

3.Kako# MeToJ1 YMCIEHHOTO MOJICTTMPOBAHUS TEUECHUI B
KaHaJlaX SHEPreTHIeCKOro o0opynoBanus, Hanboee
4aCTO HUCIIOJIb3YETCS B MH)KEHEPHOU MPAaKTHKE:

1. RANS

2. URANS

3. DES

4, LES

OrtserT: 1

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

2 cemecTp
KM-5. KM-1

®opmbl peanusanuu: KoMneoTepHoe 3a1aHue

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHusi KOHTPOJBLHOro Meponpusitusi: CTyIeHTBHl IOJIY4arOT BapHaHT
KOHTpPOJIbHOM paboThl. Ha BbINOIHEHNE KOHTPOIBHON pabOThl OTBOIUTCS 45 MUHYT

KpaTkoe cogep:kanune 3a1aHus:
OpI/IeHTI/IpOBaH Ha IIPOBCPKY 3HAHUA IO COOTBCTCTBYIOMIEMY pPa3acily AUCHUIIIINHBI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: METO/bI YUCIIEHHOT'O 1.ITocTpouTs TpeXMEpPHBIE MOJENIH CTEHOK 3JIEMEHTOB
MOJIETTUPOBAHUS IIPOLIECCOB HHEPreTUUECKOro 000py10BaHMs, B KOTOPHIX MPOTEKAIOT
TEIIOMaccooOMeHa, TEII000MEeHHbIE MPOLIECCHl (TPYObl, TOBEPXHOCTH
IPOTEKAIOIIUX B JHEPreTHYECKUX HarpeBa, OXJIaX/1aeMOH JIONAaTKH TypOUHBI, )KapOBOii
YCTaHOBKAX TpyOBI KaMephl CTOPAHHUS)

2.ITocTpouTh TPEXMEPHBIC MOJICITU TIOTOKA,
OMBIBAKOIIICTO CTCHKH 3JICMCHTOB 3HepFeTI/IquKOFO
000pyI0BaHUs, B KOTOPBIX MPOTEKAOT TEIIIOOOMEHHBIC
IPOIIECCHI

3.ITocTpouTh CONPsHKEHHBIC TPEXMEPHBIC MOJICIIA CTCHOK
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3JIEMEHTOB DHEPI€TUYECKOT0 000PYIOBaHUS U
OMBIBAIOIIETO UX MOTOKA

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BRIOpaHO BepHOE HAIIpaBIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-6. KM-2

®opmbl peanuzanuu: KoMnproTepHoe 3a/1aHUE

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBelaeHUsi KOHTPOJLHOro Meponpusitusi: CTyICHTBHl IOTYYalOT BapHaHT
KOHTPOJIbHOHM paboThl. Ha BeINOTHEHHE KOHTPOIBHON paOOTHl OTBOIUTCS 45 MUHYT

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha MPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIEMY Pa3acily AUCHUIITIMHBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METO/ABl  YHUCJIEHHOTO 1.IToctpouth 06BEMHYIO PACUETHYIO CETKY CTEHOK
MOJIETTUPOBAHUS IIPOLIECCOB 3JIEMEHTOB HEPI€TUYECKOT0 000PYyI0BaHUS
TUAPOTra30AMHAMUKH, 2.ITocTpouTh 0OBEMHYIO HECTPYKTYPHUPOBAHHYIO
MPOTEKAIONIUX B HHEPreTUYECKUX PacUYETHYIO CETKY MOTOKA, OMBIBAIOIIETO CTEHKH
YCTaHOBKAX 3JIEMEHTOB YHEPT€TUYECKOTO 000PYI0BAHUS

3.IlocTponTh 0OBEMHYIO CTPYKTYPHUPOBAHHYIO
PacyeTHYIO CETKY IOTOKA, OMBIBAIOIIETO CTEHKU
3JIEMEHTOB HEPreTHYECKOro 000py10BaHUS

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus: 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIN 3aJJaHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIECTBEHHO BHITIOTHEHO

KM-7. KM-3

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHHusi KOHTPOJBLHOIO Meponpusitusi: CTyIEHTBHI IIOJIY4arOT BapUaHT
KOHTPOJILHOM paboTsl. Ha BeIMOMTHEHHE KOHTPOIBHON pabOTHl OTBOAUTCS 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

OpueHTHpOBaH Ha MPOBEPKY YMEHUS IO COOTBETCTBYIOLIEMY Pa3eily AUCIUTUTMHBI

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMmers: MPUMEHSTD METO/TBI
YHCIEHHOTO MOJICTTUPOBAHUS
IPOLECCOB  TUAPOra30uHAMUKU
npu MPOEKTUPOBAHUU

SHEPTCTUUCCKHUX YCTAaHOBOK

1.ChopmMymupoBaTh MOCTAHOBKY 33724l IPOTEKAIOIINX B
3JIEMEHTaX SHEPreTUYeCcKoro 000PyI0BaHUS
TETIOOOMEHHBIX MPOIECCOB: BBIOPATh MOAXO]T K
MOJIETTUPOBAHUIO (COMPSHKEHHBIHN, HECOMPSXKEHHBIN ),
3a1aTh KOAPPHUIHUEHTH PU3NIECKUX YPABHEHH, a TAKXKe
IpaHUYHbIC U HAYAJIbHBIE YCIOBUS, OMIPEACIUTh MOIXOIbI
K pacyeTy CBOMCTB MaTepUaJIOB M TEIUIOHOCUTEIICH)
MPOTEKAIOIIUX B JIEMEHTAX YHEPreTUUECKOTO
000pyI0BaHUs TEIJIO0OMEHHBIX MPOIECCOB

2.3a1aTh HACTPOMKH pelIaTessi U OCYLIECTBUTh
YHCJIEHHOE MOJIEJIMPOBAaHUE IIPOLIECCOB TEMIO0OMEHA B
KOHCTPYKTUBHBIX 3JIEMEHTaX SHEPreTUYECKNX YCTAaHOBOK
3.0cyl11ecTBUTh YUCIEHHOE MOJIEIMPOBAHHUE IIPOLIECCOB
TerooOMeHa B KOHCTPYKTHUBHBIX dJIEMEHTaxX
HYHEPreTUIECKUX YCTaHOBOK

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a94TEHO

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

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "He 3a4TeHO" BBICTABIISIETCS €CIIN
3a/laHue He BBIITOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-8. KM-4

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOr0 Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHUsi KOHTPOJILHOro Meponpusitusi: CTyIeHTHl MOIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIMOMHEHNE KOHTPOIBHOM pabOThl OTBOIUTCS 45 MUHYT

KpaTlcoe CoA€cpKaHME 3alaHUA:

OpI/ICHTI/IpOBaH Ha NPOBCPKY YMCHHUS 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

‘ YMeTh: IMPUMCHSATDH MCETOJbI ‘

1.Pa3paboTarh aBTOMaTU3MPOBAHHBINA AITOPUTM
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YHUCIIEHHOTO MOJIETTUPOBAHUS
IIPOLIECCOB TerIoMaccoooMeHa
npu MIPOEKTUPOBAHUN

SHCPICTUUCCKHUX YCTAHOBOK

00pabOTKHU Pe3yJbTaTOB YUCICHHOTO MOJICITUPOBAHMS
MIPOLIECCOB TEMJI000MEHA B KOHCTPYKTHUBHBIX SJIEMEHTaX
HEPreTUYECKUX YCTaHOBOK

2.PaccuntaTth OCHOBHBIE TCIIOrNAPABIIMYCCKUC
XapaKTEPUCTHKH IIEMEHTOB YHEPTETHUECKUX YCTAHOBOK
[IPU PA3IUYHBIX peKUMax paboThI

3.ITpoananu3upoBaTh BIUSHHUE KIFOYEBBIX TApaMETPOB
Ha OCHOBHBIC TEIUIOTHIPABIMYECKUE XaPAKTEPUCTUKHU
AJIEMEHTOB YHEPreTHUECKUX YCTAHOBOK

Onucanue MKAJbI OICHUBaAHUSA:

Ouyenka: 3a4TCHO

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJTHEHO MTPABWIIBHO WJIU C HE3HAYMTEIbHBIMU HEJIOYeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu 6blnoaneHus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKME HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Buner Nel

1. Knaccudukanus ruipaBIndeckux noTepb

2. Tunsl HaCTPOEK peluaTess

3.IlpoBecTu BUPTYaIbHbBIN 3KCIIEPUMEHT 110 MOJIEIMPOBAHUIO TEUEHHSI B KaHAJIE C BHE3AITHBIM
CYXXEHHEM H €ro HaNpsHKEHHO-Ae(OPMUPYEMOTO COCTOSIHUS CO CIEAYIOINMHU PEeKUMHBIMU U
reOMETPUYECKUMH XapaKTePUCTUKAMU:

ITapamerp 3HayeHHe
BryTpennnii tuamerp npeakirodeHHoro kanana | D1 = 60 mm
BryTpenHMil tuamMeTp KaHaiia mocje Cy>KeHHUs D2 =27 mm
JlnvHa npeaBKIOYEHHOTO y4acTKa KaHaja 11 =280 mm
JnvHa ydacTka kaHaja 1nociie Cy eHHUs 12 =300 MM
TonmuHa CTEHOK KaHana 2 MM
Uwncno PeliHonb/ca B KaHae 40 000
Temnepatypa pabodeli cpeipl Ha BXOJE 20 °C
JlaBieHue Ha BBIXO/JIC U3 KaHaJla 1 atm

[Tpu mpoBeIeHUH BUPTYAIBHOTO SKCIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1.  Onpenenen k03pGUIMEHT TUAPABINYECKOIO CONPOTUBIICHHS, OLIEHEHHBIH 110
IMIIUPUYECKUM (POopMyIiam;

2. O00CHOBaH BBIOOP XapaKTEPUCTUK PACUETHON CETKH UCCIIEAYEMOM MOJIENH;

3. OOocHOBaH BBIOOp YCIIOBHUII MPOBECHHUS BUPTYAJILHOTO IKCIIEPUMEHTA;

4.  TlocTpoeHBbl SMIOPHI pacrpe/ieeHus MOJIHOTO JaBIEHUS U CKOPOCTH B MPOJIOJILHOM
CeUeHHH KaHaa;

5. TlocTpoeHsl 3MIOpHI pacrpe/ieNeHus MOJIHOTO JaBIE€HUS U CKOPOCTH B IONEPEUHBIX
CEUEHHSIX KaHalla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. IlocTpoeHO BEKTOpHOE MOJ€ CKOPOCTEH U JMHUU TOKA B MPOJOJIBLHOM CEYEHHUHU KaHala;
7. Tlocrpoensl 3D nuHUN TOKa B KaHAJIE;

8.  IIpoBeneH aHamu3 CTPYKTYphl TEUEHUS B KaHAJIE,

9.  Onpenener Ko3hGUITUEHT THAPABINICCKOTO COMPOTHBIICHUS IO PE3yJIbTaTaM
BUPTYaJIbHOT'O SKCIIEPUMEHTA;

10. Ompenenena MOrpemIHOCTh YACICHHOTO MOJIEIMPOBAHMS TEUCHHUS B KaHAJIE,

11. Pa3paboTaHbl peKOMEHJAIMH IO KOPPEKTUPOBKE HACTPOEK YMCICHHOTO MO/IEIMPOBAHNUS B
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojenpoBanus 6omuee 10%.

12. TlocTpoeHa BUXpeBas CTPYKTypa MOTOKa

IIpouenypa nposenenust

HpOBO,Z[I/ITC}I B YCTHOﬁ (bopMe, BKJIFOYACT TCOPCTUYCCKHUEC BOIPOCHI H 3adHHUC. K 3a4CTy
JOIMYCKAITCA CTYACHTHI, YCIICITHO BBIITOJHHUBUINEC U 3AlIUTHBIINC BCC KOHTPOJBHBIC MECPOIIPUATUA
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenumnss/Muankarop: NJI-1nk-3 JleMoHCTpUpyeT 3HaHUE HOPMATUBOB 110 3HEPIO- U
pecypcocOepeKeHNI0 CUCTEM SHEProodecneyeHus U NCI0Ib30BaHUs TOIUIMBA JIJIsl IPOMBILIUIEHHBIX
Y KOMMYHaJIbHBIX NIPEATPUATUI

Bomnpocel, 3axanus
1.Bs3kocTh B notokax. KacarenbHble HaNpsKeHUs B IOTOKE
2.Cunbl MHEpUUU U CUJIBI BI3KOCTHU B oToKe. Yucno PeitHonbaca
3.Ilorpannunsiii cnoit. [Ipoduiie ckopoctu. TypOyneHTHbIE HAPSHYKECHUS B TOTOKE
4.Ilepexon Kk TypOYyJIEHTHOMY NTOTPAaHUYHOMY CJIOO HA IIOCKOW IUIACTHHE
5.AAropuT™ NpoBEAEHUS BUPTYAJIbHBIX THIPOra30IMHAMUYECKIX IKCIIEPUMEHTOB

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.B xakoM kaHaJie BO3MOKHO UCIIOJIb30BATh MTOCTAHOBKY YHCIEHHOTO MOICIUPOBAHUS
(bu3HYECKUX MPOIIECCOB, MO3BOJISIONICH COKPATUTh HA PACYETHON 001aCTHU:
OTBeTHI:
l.cucTema oxJaxaeHUs JOMATKU ra30BON TypOUHbI
2. YIIIOBOU peryJUpYIONIUH KlanaH
3. MoJienb KaHalla OXJIKICHUS MPSIMOYTOJIbHOTO CEYCHHS
4. MoJIeTh KaHaJla OXJIAXKACHHS TPEYTOJIbHOTO CEUCHUS
Bepnpiii oter: 3
2.B KakoM 13 KOHCTPYKTHUBHBIX 3JIEMEHTOB TYpPOUHBI BO3MOXKHO IPU MOJICTTUPOBAHUU B HUX
TEUYEHHSI UCII0JIb30BATh YIPOIIEHHYIO ITOCTAHOBKY:
OTBeTHI:
1. nnadgparmMeHHOe yIJIOTHEHHE
2. BBIXJIOITHOW TTATPYOOK
3. mocneoTobopHast CTYIEeHb
Bepnsiit otBeT: 1
3.Bripaxkenue i CUIIbl HHEPLIMK B TIOTOKE:
OTBeTHI:
1.pU
2.pU
3.uU/D
4.UD /v
Bepnsiit otBeT: 1

2. Komnerennusi/Mnaukarop: U/I-2nk-3 PazpabaTeiBaeT MeponpusTus 1o SHEPro- u
pecypcocOepeKeHUI0 CUCTEM dHEProoOecieueHnsl U UCOIb30BaHUS TOIIMBA JIIsl IPOMBIIIEHHBIX
Y KOMMYHaJIbHBIX IPEATPUATAN

Bomnpocsl, 3aganus
1.YcnoBus BUPTYanbHOTO 3KCIIEPUMEHTA
Z.HPOBeCTI/I BI/IpTyaJ'II)HI:Jﬁ OKCIICPUMCHT IO MOJCIUPOBAHHUIO TCUCHUSA B KaHAJIC C BHC3AITHBIM
CYXEHHEM M €ro HanpsHKeHHO-Ae(OpPMUPYEMOT0 COCTOSIHUS CO CIEAYIOINMHU PEeKUMHBIMU U
TCOMETPUICCKUMHU XAPAKTCPUCTUKAMMU

ITapamerp 3HaueHue
BryTpennnii tuametp npeaskiarodeHHoro kanana | D1 = 60 mm
BHyTpeHHmil tuameTp KaHajla nocje Cy>KeHUs D2 =27 mm
JUIMHa NpeABKII0YEHHOr0 y4acTKa KaHajla 11 =80 mm
JUIMHa yJacTKa KaHaja 1ocjie CyKeHHs 12 =300 mm
TomuHa CTEHOK KaHaJIa 2 MM
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Yucno PeliHonb/ca B kKaHaie 40 000
TemrmepaTypa pabodeli cpenbl Ha BXOC 20 °C
JlaBieHne Ha BRIXOJIC M3 KaHalla 1 atm

[Tpu mpoBeieHUH BUPTYAILHOTO SKCIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1.  Ompenenen K03 UIHMEHT THAPABINIECKOTO CONPOTHBIICHHUS, OIICHEHHBIN 10
IMIIUPHYUECKUM (PopMyIiam;

2.  OO0ocHOBaH BBIOOp XapaKTEPHCTUK PACUETHON CETKU MCCIICAYEMON MOAECIH;

3. OOocHoBaH BbIOOp YCIOBUII IPOBEICHNUS BUPTYaJIbHOT'O SKCIIEPUMEHTA;

4.  TlocTpoeHsI 3IIOPHI pacHpeAeIeH s MOJHOTO JaBICHUS U CKOPOCTH B IPOJOIBHOM
CCUCHHUH KaHaa;

5. TlocTpoeHsl SMIOpPHI pacipeiesIeHHs OTHOTO AaBJICHUS U CKOPOCTHU B MTOTIEPEYHBIX
CEUCHMSIX KaHaJla, OTPAXKAIONINX HATMYNE MECTHBIX IOTEPh SHEPTHH

6. IlocTpoeHO BEKTOpPHOE IOJIe CKOPOCTEH 1 JIMHUU TOKA B IPOIOJIBHOM CEYCHNH KaHAIa,;
7. Iloctpoens! 3D nuHUU TOKa B KaHAJIE;

8.  IlpoBenen aHanu3 CTPYKTYpHI TEUEHHS B KaHAJIC;

9.  Onpenener Ko3hGUIUEHT THAPABINICCKOTO COMPOTHBIICHHUS IO PE3yJIbTaTaM
BUPTYAJIILHOTO SKCIIEPUMEHTA;

10. Ompenenena MOrpemIHOCTh YACICHHOTO MOJICIIMPOBAHMS TEUCHHUS B KaHAJIE,

11. Pa3paboTaHbl peKOMEHIAUH 110 KOPPEKTUPOBKE HACTPOEK YHCICHHOTO MOJICIIMPOBAHUS B
Clly4ae MOTPEIIHOCTH YUCIEHHOT0 MojiesinpoBanus 6omee 10%.

12.ITocTpoena BUXpeBas CTPYKTypa MOTOKa

II. Onucanue wkanvl ouenusanUA

Oyenka: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnonenus 3uanus: PaboTa BeIloIHEHa B paMKax "06a30Boro"
ypOoBHsI. BONIBIIMHCTBO OTBETOB JTaHBI BEPHO. B yacTh Marepuana ecTb He3HAUUTEILHBIC
HE/I0CTaTKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BHINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTIO YPOBHS

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUH ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBON CHCTeME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM 3a4€THOM COCTABIISIOLINX

2 cemecTp
DopMa NPOMEKYTOYHOM aTTecTaluM: 3a4eT C OLIEHKOU
IIpumep Ounnera

buner Nel
1.YT0 Takoe rpaiu€HT TeMIlepaTyphl U Ky/1a OH HalpaBjeH?
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2.0nummTe METOAMKY pacueTa yucia HyccenpTra s oxinakagaeMoro KaHaja Ipou3BOJIBHON

(hOpMBL.

3.Pa3zpaboTaTh aBTOMAaTU3UPOBAHHBIN aITOPUTM 0OPAOOTKHU PE3yabTaTOB YUCIEHHOTO

MOACIIMPOBAHUA ITPOLECCOB TemoMaccooOMeHa B KOHCTPYKTHUBHBIX 3JIEMCHTAX
SHCPICTUUCCKHUX YCTAHOBOK

IIpouenypa npoBenenust

[TpoBomuTcs B YCTHOH (hopMme, BKIIIOYAET TEOPETHUYECKHE BOIPOCHl W 3amanue. K 3auery

JOIMYCKAIOTCA CTYACHTHI, YCIICIIHO BBIITOJHHUBUIMEC W 3AlIUTHBHIMC BCEC KOHTPOJIBHBIC MECPOIIPUATUA

L. Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOTILHBIX 6ONPOCOE NPOBEPKU PE3YTbM AN 08

0C60€HUA 0ucuunﬂunbt

1. Komnerenuusi/Muankarop: N/1-2nk-3 PaspabaTeiBaeT MeponpuaTus Mo 3HEpro- 1

pecypcoc6epe>1<eHmo CHUCTEM aHeproo6ecnequHﬂ " UCII0JIB30BaHUs TOINIMBA IJIA HPOMBIIIJICHHBIX

Y KOMMYHaJIbHBIX MPEATPUITHI

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.IlpuunHa mpoTeKaHUs MPOLECcca TETIONMPOBOAHOCTH 3aKIIOYACTCS B:
OTtBeTsI:
1. KOHTaKTe YacTull Teja, 00JIaJaroINX YHEPrHUel pa3HOro YpOBHS
2. pa3HOi MJIOTHOCTH AJIEMEHTOB MOTOKA
3. IENUCTBUU BHEIIHUX CHUII
4. popmMupoBaHUY 3aPSHKEHHBIMH YaCTHIIAMU, U3 KOTOPBIX COCTOMT BEILIECTBO,
AIIEKTPOMArHUTHBIX TOJEeH
Bepnsiit otBeT: 1
2.YpaBHEeHHE, yCTAaHABIUBAIOIIEE CBSI3b MEXKIY BPEMEHHBIM M ITPOCTPAHCTBEHHBIM
U3MEHEHHEM TeMIIepaTypsl | B JII000H TOUKE HUIMHIPUYECKOTO CTEPKHS TuaMeTpoM R mpu
OJTHOMEPHOI HEOTHOPOTHOH (KOT1a MPUCYTCTBYIOT HCTOYHUKH M CTOKH TETUTOTHI) TOCTaHOBKE
U HaJIMYUU TEIUI000MEHa ¢ OKpyXkaroleil cpenoii, umeromnieil remnepatypy T0, numeer Bua:

OTBeTHI:
&r & eT
lLe, p—=—{(n- ;
2 P ot 6.‘1'( 6.‘1')
=1 A =] 2.
2. L—p.p.£=i },.ﬂ)—ﬁ.(j"—?:,);
ot o ch R
er & er. 2-o
3o p—=—(h-— )" (T-T)+0.(x.1);
P & a\_( 6.‘1') R ( o)+ Op(x.1)
ér w & ¢, e, 2-o
4 f‘,'P'—_—'_,—=_,—_(*'J' _,_)_—'(T_T:-)_QI'(-TJ)'
ot g ot Cx o R

BepHnsiit otBeT: 3
3.BeinosnHeHne rpaHUYHBIX YCIIoBHH 1r0 pona (3amauya Jupuxie) it Touku M Ha
MOBEPXHOCTH TeJa MPEAINOIaratoT BEIIOIHEHUE CIETYIOIUX YCIOBUI:

OTBETHI:
1. ;,.M.E=g(_u__,);
(]
2 5. LD T wronn-1,):
e
3.3, ZAOLD -, SLOLD 1 T(M.t)=T,(M.1)-
i) i)

4 T(M.t)=fM.1)-
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BepHplii oTBeT: 4
II. Onucanue wkanvt oueHuBanUs

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6binoneHus 3nanus: Pabora BeloHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEpHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAas 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO.

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM COCTaBIIAIOIICH
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