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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.

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-3 Cnoco6eH k pa3paboTKe MEPOIPHUSATHI TT0 SHEPTO- U PECYPCOCOEPEIKSHUIO CUCTEM
SHEProoOecrneueHus U UCIOIb30BAHMS TOILIMBA YIS POMBIIIJIEHHBIX U KOMMYHaIbHBIX
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 SIHEPTO- U PECYPCOCOEPEKEHUIO CUCTEM
HEProoOecreueHus U UCTIOIb30BAHMSI TOTLJIMBA YISl POMBIIIJIEHHBIX U KOMMYHaJIbHBIX
PEANPUATHI

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanusaiuu: Beictyrnienue (10kmamn)
1. KM-5. lokinaz ¢ mpe3eHTaleit kypcoBoro npoekra Ha koHpepenuuu (IIpodraemuast
JIEKLUs)

Dopma peanuzanuu: KomneroTepHoe 3a/1aHue
1. KM-2. UccnenoBanue TEMI0OBOM CXEMbI HJI€ATU3UPOBAHHON TEIIOTEXHOJIOTUYECKOM
ycranoBku (KonTponbHas padoTa)

®Popma peanuzaiuu: [lucbmennas padbora
1. KM-1.OcHoBHble nonsTus o temiooi padote BTY (KonTponbsHas pabota)
2. KM-3. Annpokcumaniusi pe3yabTaTOB UCCIICTOBAHUS TETNIOTEXHOIOTUYECKON YCTAHOBKHU
(KonTponbHas padota)
3. KM-4. UccnenoBaHue TEIJIOBOM CXEMbI TEIJIOTEXHOJIOrHYecKor yctaHoBKU (KoHTponbHas
paborta)

BPC nucuuminHbl

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO

AUCHHMILINHE:

KM-1 KM-1.0OcHoBHble noHATH 0 TerioBoii pabore BTY (KonTponbHas pabota)

KM-2 KM-2. UccnenoBanue TEIUIOBOW CXEMBI HICATH3UPOBAHHON TEIUIOTEXHOIOTHIECKOH YCTaHOBKH
(KonTponbHas padota)

KM-3 KM-3. AnnpokcuManus pe3y/IbTaToB UCCIICIOBAHUS TeINIOTEXHOJIOTHIECKON YCTaHOBKH
(KonTponbHnas padota)

KM-4 KM-4. UccnenoBanue TEIUIOBOW CXEMBI TEIUIOTEXHOJIOTHYeCKOr ycTaHoBKU (KoHTposbHas
paborta)




KM-5 KM-5. [loknaz ¢ mpe3eHTanueil KypcoBoro mpoekrta Ha koHpepenuuu (I[TpobdiaemHuas nexius)

Bua npoMexkyTouHoil aTTecTanMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusTHii, %o
WNunexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Cpok KM: 3 7 11 13 15

Paznen nucuuIuinHbl

Teopust ”HTEHCUBHOTO YHEPTOCOEPEKEHUS KaK CPEICTBO
co3fanus 3p(HEeKTUBHBIX MPOILIECCOB U YCTAHOBOK

Teopust HHTEHCUBHOTO YHEPTOCOEPEIKECHUS KAaK METOOJIOTHUS
co3aHusl SHEProdPPEKTUBHBIX BHICOKOTEMIIEPATYPHBIX +
IIPOLIECCOB U YCTAaHOBOK

Pa3paboTka u ucciiejoBaHue TEIUIOBBIX CXEM
UJCATU3UPOBAHHBIX TEIJIOTEXHOJIOIMYECKUX YCTAaHOBOK
(UTTY). Onpenenenue noTeHIHana HHTEHCUBHOTO
HHEProcOepeKeHMUs

HccnenoBanue IEHCTBYIOMINUX YCTAHOBOK

AHaJu3 pe3ynbTaTOB UCCIICIOBAHUS BHICOKOTEMIIEPATYPHBIX
HPOLIECCOB M YCTAHOBOK

I/ICCJ'IG,I[OBaHI/IC TCIIIIOBBIX CXCEM HeﬁCTBYIOHIHX
TCIIJIOTCXHOJOI'MYCCKUX YCTAHOBOK

[TepcrieKTUBHBIE MOJIENH SHEProcOEpErarIuX YCTAaHOBOK.
VccnenoBaHye BHEITHETO M COMPSKEHHOTO TeINI000MeHa

WccnenoBanue nepCcrneKTUBHBIX MOJIEICH
sHeprocOeperatoux TTY. Onpenenenue +
sHeprocOeperaromniero dddexra

Buemnuit paguannonssiii Terooomen B TTP.
CornpsbxenHsblil Temiooomen B TTP

Hcronp30BaHue YUCIEHHBIX METOIOB B UCCIICIOBAHHSX
IPOIIECCOB M YCTAHOBOK

YuciieHHbIE METO/IBI PacueTa HeCTallMOHAPHOU
reronepenayu B TTY

TennooOMeH U JBM)KEHUE MEJIKOUCIIEPCHBIX YaCTHIL B
BBICOKOTEMIIEPATYPHOM MOTOKE

Bec KM: | 10 20 25 30 15

BPC xypcoBoii padoTsi/mpoexkra

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH IO KYPCOBOi
padore:

KM-1 Pacuersl 1 pacueTHbIE UCCIIEIOBAHMS 110 BELIOpAaHHOMY HaIlPaBJICHUIO pa3paboTKu

KM-2 PacueTsl 1 pacueTHbBIE HUCCIIEJOBAHUS 110 BBIOPAaHHOMY HAMpPaBJICHUIO Pa3paboTKU

Bujx npomexxyTouHoii arrecranmu — 3amura KP.

Beca KOHTPOIBHBIX MEPONIPUATHI,
Pasnen nucruniinHel %
Wunekc | KM-1 | KM-2




KM:

Cpox KM: 11 15
O030p TEXHUUECKHUX PEIICHHH 10 3aIaHHON TeMaTuke. Beibop +
HanpaBJIeHUs pa3pabOTKH
PacueTsl u pacueTHbIE HCCIEA0BaHUs IO BHIOPAaHHOMY HalpaBiIeHUIO +
pa3paboTKu
Bec KM: 35 65




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
JUCIUILINHE
I1K-3 U-1nks  HdemoncTtpupyet | 3HaTh: KM-1 KM-1.0OcHoBHbIe moHsATHS 0 TeruioBoi padote BTY (KonTponbsHas
3HaHWE HOPMATHUBOB MO | 3aKOHBI U OCHOBHbBIE pabota)
JHEPro- U | QU3UKO-MaTeMaTHIECKUE KM-3 KM-3. Annpokcumanus pe3yibTaToB UCCIEI0BAHUS
pecypcocOepexeHII0 MOJIETIM TIepeHOca TEIUIOTHI U | TEIUIOTeXHOoIornueckoil ycranoBku (KonTposibHas pabota)
CUCTEM DSHEProoOEeCIeueHusl | MacChl IPUMEHUTEIBHO K
U WCIOJb30BaHMS TOIUIMBA | TEIUIOTEXHUYECKUM U
JUIsL  TPOMBIIUIEHHBIX U | TEIJIOTEXHOJIOTHYECKUM
KOMMYHAaJIbHBIX yCTaHOBKAaM U CUCTeMaM
HPEANPUITUI YMers:
PaccuutsiBate 1
aHAJIM3UPOBATH MPOLIECCHI
TEIIOMAacCOIIEpeHoca B
3JIEMEHTaX
TEIUIOTEXHOJIOTHUECKUX
YCTaHOBOK
I1K-3 NJ-2nks  Pa3pabareiBaer | 3HaTh: KM-2 KM-2. HccnenoBanue TEIIOBOM CXEMBI UACATU3NPOBAHHON
MepornpuaTus o 3Hepro- u | Kimaccudukanuro u o6mactu | TerioTexHojgornyeckoi ycranoBku (KontponsHas pabora)
pecypcocOepekeHNI0 IIPUMEHEHHUSI TOIUINBHO- KM-4 KM-4. HccnenoBanne TEIUIOBOM CXEMBI TEIUIOTEXHOIOTHYECKOU

CHUCTEM SHEProoOecTeueHHs
U HCIOJb30BaHUS TOIUIMBA
JUIS  TIPOMBIIUICHHBIX U
KOMMYHAITbHBIX
MpEANPUITHI

SHEPreTHYECKUX PECYPCOB,
MPaBOBBIC, TEXHHUUYECKHE,
3KOHOMHNYECKHCEC,
9KOJIOTUYECKUE OCHOBBI
SHEPTOCOEPEIKECHUS
(pecypcocbepesxenus)
YMeTs:

yctanoBk# (KoHTposbpHas pabota)
KM-5 KM-5. Jloknan ¢ npe3eHTannei KypcoBoro npoeKkTa Ha
koHpepenuuu (I[IpobieMHuas nexius)




OueHuBaTh NOTEHIIUAI
SHEpro- u
pecypcocOepekeHus Ha
00BEKTE AEATEIHLHOCTH 32
CYET MPOBEJACHUS
pecypcocheperaronmx
MEpONIPUITHUH.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1.0cHOBHbIe NOHATHA O TelJI0BOH padore BTY

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoILHOrO Meponpusitus: KonrponpHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBegeHHsi KOHTPOJbHOro Meponpusitusi: CryneHty npenocrasisgercs 10
BOIIPOCOB C BapuaHTaMu OTBeTOB. CHcTeMa OLEHMBaHMA: Oayl 3a KOHTPOJIbHYIO paboTy paBeH

IMMOJIOBUHC KOJIMYCCTBA NPABUJIBHBIX OTBETOB.

KpaTkoe conep:kanue 3a1aHusi:

Hepequb BOIIPOCOB, KOTOPBIC OTHOCATCA K PAHCC U3YUCHHBIM JUCHUIIJIMHAM U 3aTparuBarOT
TCOPHIO T'OPCHUS, BBICOKOTEMIICPATYPHBIC TCINIOTCXHOJIOTUYCCKUC IMTPOLECChI U YCTAHOBKH,

KOTCJIbHBIC YCTAHOBKH, TEIIOMAacCOOOMEH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anuaHupOBaHHbIE PE3yJIbTaThl O0YUYEHUS IO
JUCLUIUINHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: 3aKOHBI M OCHOBHBIE (DU3HKO-
MaTeMaTUYECKUE MOJICNI TIEePEHOCa TETIOTHI

u MacCChbl MPUMCHUTCIIBHO K
TCIHIOTEXHNYCCKUM n
TCINNIOTCXHOJIOTHYCCKUM YCTaHOBKaM u
CUCTCMaM

1.BeiuuuHa BHYTpPeHHEr0 TOMJIMBHOIO
0astacTa TBEpPAOro ((KMAKOr0) TOIJIMBA
BKJIIOYAET B ce0:

1. ConeprkaHue a3oTa ¥ KUCIOPO1a

2. ConeprxaHue BHYTpEHHEN Biaru

3. CoaeprxkaHue KOJYETaHHOU Cephl

OrtserT: 1

2.YKaxXuTe He00X0aUMble HCXOAHbIE
JAaHHbIE JI BHINOJHEHUS pacyeTra
MaTepHAJIbHOIr0 0aJ1aHCa PABHOBECHOT0
BBICOKOTEMIIEPATYPHOIO Mpolecca:

1. CocTaB MCXOIHBIX KOMIIOHEHTOB,
COOTHOIIEHUS PACX0J0B KOMIIOHEHTOB,
MepEUYCHb PABHOBECHBIX XMMUYECKUX PEAKIIHil,
TEPMOJIMHAMUYECKHE TTapaMeTPhI TPOTYKTOB
mpoiiecca

2. CocTaB HCXOHBIX KOMIIOHEHTOB,
COOTHOUIEHUS PAaCX0J0B KOMIIOHEHTOB,
MepevYeHbh XUMUUECKUX PEaKIINi, CTeTIeHN
3aBEPILECHUS] XUMUUYECKUX PeaKlui

3. CocTaB HCXOIHBIX KOMIIOHEHTOB, MTEPEYEHb
XUMHUYECKUX PEaKIUH.

3.Buaumplii pacxoJ TONJIHBA HA YCTAHOBKY
NPHU BKJIKYEHNH KOTJIA-yTHJIM3ATOpPa HA
OTXO/SIIIMX ra3ax YCTAHOBKH:

1. VBennuurcs

2. OcTaHeTcs HEM3MEHHBIM

3. YMeHbIIHUTCS

4.Yto Takoe razuukanus TBepaoro
TOIJINBA:

1. TepMOXHUMHYECKUI IPOLECC TPEBPAILICHUS
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3amaHUpOBaHHBIE pe3yNbTaThl 00ydeHus 1no | Bompockl/3ananus ais npoBepKu
JTUCHUTIIINHE

OpPraHMYEeCKOW YaCTH TOIUIMBA B TOPIOYUH a3
2. ®u3nyeCcKui Ipolece MPEBPALECHUS
TBEPJAOr0 TOIUIMBA B TOPIOYHUIA ra3.

Ortser: 1

5.IIpeobaagaomuM BHI0M BHEIIHET0
TEMJI0O0OMEHa B IJIOTHOM (pMJILTpPyeMoM
cJioe BbICOKOTEMIIEPATYPHOI0 peakTopa
(HanpuMep, B IOMEHHOI1 Ne4Yu) SABJISIETC:
1. paguanmOHHBINA TEIJIOOOMEH MEXTY
ra3oBbIM IIOTOKOM U MaTe€pUaIoM

2. KOHBEKTHBHBIA TETLIOOOMEH MEXIy
ra3oBbIM IIOTOKOM U MaTe€pUaIoM

3. paauanMOHHBII TEIJI000MEH MEXIY
KyCKaMH MaTepuasia

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO

KM-2. KM-2. UccienoBanue TenjioBoii cxeMbl HaeaTu3UPOBAHHOM
TENJIOTEeXHOJOTHYeCKOH YCTAHOBKH

®opmbl peanauzannu: KomnelorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHHsI KOHTPOJIBLHOIO Meponpusitusi: lcnosnb3yss  KOMIIBIOTEPHYIO
IPOTPaMMY-IIPOTOTHUI, CTYACHT CaMOCTOSITEJIbHO pa3padaThiBaeT KOMIBIOTEPHYIO MPOrpammy H
IPOBOJANT PacyeTHOE HCCIICTOBAHNE.

Kparkoe conepxxanue 3agaHus:
Hcxonnbie 1aHHbIE:
1) rennoBas cxema A0 nieanTu3upoOBaHHON CTEKIOBAPEHHOM MeUn
2) TeruioBas cxema A2 ueanu3upoBaHHON CTEKJIOBAPEHHON MeUH
3) Mathcad-nporpamma pacyera TerioBoi cxembr A2
3ananmue: ucnonb3ys Mathcad-porpammy pacuera uaeanrn3upOBaHHON CTEKJIOBAPEHHOM Meun
C TEIIOBOM cxemoit A2,




1) wuccnenoBaTh 3aBUCIMOCTH:
— COOTHOIICHHS TETTOEMKOCTEH TTOTOKOB MaTepHalia U Ta30BbIX OTXOJOB,
— TeMIIepaTypbl OTXOIAIINX T'a30B,
— BHJIMMOTO yJEIILHOTO PacXoia TOIINBA
ot KO2 - nonu Kucinopoia B OKUCIUTEIE.
2) ompenenuTh rpanndHoe 3HaueHre KO2, mpu KOTOPOM MPOUCXOIMUT MEPEXO OT TEIIOBOM
cxeMbl A2 k TenoBoii cxeme AO;
3) mocTpouTh rpadUKU UCCIICAOBAHHBIX 3aBUCUMOCTEH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3ariaHuPOBaHHBIC PE3yAbTAThl 00YUCHUS IO TUCITUTUINHE Bonpocei/3aganust 11t IPOBEPKH
3nath: Kiaccudukanuo u 00JacTH NMPUMEHEHUS TOIIUBHO- 1.YTo Takoe
SHEPreTUYECKUX  pPECypcoB,  IPaBOBbIE,  TEXHUYECKHE, UJIeaTn3upOBaHHAs
SKOHOMMYECKHE, JKOJOTUYECKHE OCHOBBI 3HEPTrocOepeKeHMUs TEIUIOBAasl CXeMa YCTaHOBKH?
(pecypcocOepexeHus)

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinonenus 3nanus: Ilporpamma pazpaboTaHa caMOCTOATENBHO, 0e3
omnOoK. CTYIGHT MOXKET IPOKOMMEHTHPOBATh KaXKIIYIO CTPOKY / OIIepaTop B TEKCTE MPOTPAMMBI, a
TaKXKe pe3yIbTaThl UCCIEAOBaHM. Pe3ynbTaTel HecieoBanusl KOppeKTHbIE. MInmrocTpaTuBHbIe
rpaduKu 10 pe3ysibTaTaM UCCIICIOBAaHMS TOCTPOSHBI BEPHO.

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku evinoneHus 3uanus: IlporpamMmma pazpaboTrana caMOCTOSITEIBHO.
CTyIeHT MOXKET MPOKOMMEHTHUPOBATh KAKIYIO CTPOKY / OIIEpaTOp B TEKCTE MPOTPAMMBI, a TAKKE
pe3yIbTaThl CCIIeAOBaHUs. Pe3ynbTaThl HCcCIeI0BaHUs COJepKAaT HETOYHOCTH. MIuTocTpaTuBHbIE
rpaduku Mo pe3ynabTaTaM UCCIEI0BaHUS MOCTPOSHBI BEPHO.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: B pa3paboTke mporpaMMbl JOMYIIEHBI OITHOKH.
CryneHT 3aTpyAHAeTCsl IPOKOMMEHTHPOBATh KaXKIYIO CTPOKY / ONEpaTop B TEKCTE MPOrpaMMBbl, a
TaKXKe pe3yabTaThl UCCIIE0BaHUs. B pe3ynbpraTax uccieaoBaHus JOMYIIEHBI OITHOKH, OJJHAKO B
nporiecce codece0BaHus CTYIEHT MPOSABISET UX TOHUMaHHE.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu vinoineHus sHanus: HeBbIoTHeHNe KPUTEPUEB, TPEIBIBISIEMBIX
2
JUISL TIOJTydeHust oteHku 3"

KM-3. KM-3. AnnpokcumManus pe3yJibTaTOB HCCJIEI0BAHNS TEIJIOTEXHOJI0THYeCKOM
YCTAHOBKH

®opmbl peanausanunu: [lucomennas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHHsI KOHTPOJIBLHOIO Meponpusitusi: lcnosb3yss  KOMITBIOTEPHYIO
POTPaMMY-IIPOTOTHUI, CTYACHT CaMOCTOSITEIbHO pa3padaThiBaeT KOMIBIOTEPHYIO NPOrpammy H
IIPOBOAMT PACUETHOE UCCIIEIOBAHUE.

KpaTkoe cogep:xkanue 3a1aHus:
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Ilcnons3ys  Mathcad-nporpamMy  pacdera o —  Koa(dumierra
KOHBEKTIBHOIl TeIUIOOT/Aa4ll Ha HApY/KHOII TOBEPXHOCTH BePTHKATBHOIl CTeHKI
BBICOKOTEMIIEPAaTYPHOTO peaKkTopa,

1) BHITOJHIITE HICCIEOBAHIe 3aBICIIMOCTI @, OT ¢ — TeMIepaTyps! HapyKHOIl
TOBEPXHOCTII CTEHKIL;
2) MOCTPONTH rPadiIK 3aBHCIMOCTIE ¢y, (1):

3) anmpoKCHMIIPOBATh 3aBHCIMOCTD d,.. () rimepbomrieckoit gpynxumeit

ayg +a,
y(r)=———=. PaccunTaTh ANCNEPCIIO, CPEIHEKBAIPATIMHOE OTKIOHEHIIE.
t+a,

4) HaHecTH Ha rpaduK .. (f) TOUKI, paccHiTaHHbIE 10 GopMmyTTe

XoMD

anmpoKCHMIpyomeii GpyHKmmI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3ammaHupOBaHHBIE Pe3yabTaThl 0O0y4deHHs MO | Bompockl/3aianus 1 POBEPKU
JUCLHUIIIINHE

Ymerb: PaccunThiBaTh M aHAJIM3HPOBATH 1.IToctpouTts B cpene Mathcad rpaduk
IPOLECCHI TEIIOMACCONIEPEHOCA B AJIEMEHTAX runepOoIMYecKoi (APOOHO-THHEIHOM)
TEIIOTEXHOJIOTUYECKUX YCTaHOBOK (GYHKIMH U €€ aCUMIITOTHI.

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuku evinonenus 3nanus: Ilporpamma pazpaboTaHa caMOCTOATENBHO, 0e3
omn60ok. CTyAEHT MOKET TPOKOMMEHTUPOBAThH KaXkAYI0 CTPOKY / OIIEpaTop B TEKCTE IPOrpaMMBL, a
TaKXe Pe3yIbTaThl UCCIIEAOBaHM. Pe3ynbTaTsl Hccieq0Banus KOppeKkTHbIe. MimrocTpaTuBHbIe
rpaduKu 10 pe3ysibTaTaM UCCIICIOBAHHS TOCTPOSHBI BEPHO.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku evinoneHus 3uanus: IlporpamMmma pazpaboTana caMOCTOSITEIBHO.
CTyIeHT MOXKET MPOKOMMEHTUPOBATh KAKAYIO CTPOKY / OIIepaTop B TEKCTE MPOrPaMMBI, a TAKKe
pe3yabTaThl CCIIeAOBaHUs. Pe3ybTaTsl HCCaeI0BaHUs COJepKAT HETOUHOCTH. MIumocTpaTuBHbIC
rpaduKu MO pe3ylbTaTaM UCCIEI0BaHUs TOCTPOSHBI BEPHO.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: B pa3paboTke mporpaMMbl JTOMYIIEHBI OITHOKH.
CryneHT 3aTpyAHAeTCs] IPOKOMMEHTHPOBATh KaXKIYI0 CTPOKY / ONEpaTop B TEKCTE MPOrpaMMBbl, a
TaKXKe pe3ybTaThl UCCIIEAOBaHMs. B pe3ynpraTax uccieaoBaHus JOMYIIEHb! ONTMOKH, OHAKO B
nporiecce codece0BaHus CTYIEHT MPOSABISET UX OHUMaHHE.

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu vinoineHus sHanus: HeBbIoTHeHNe KPUTEPUEB, IPEIBIBISIEMBIX
2
JUTS TIOJTy4eHust orieHku "3".

KM-4. KM-4. UccienoBaHue Tenja0Boii cXeMbl TEMJIOTEXHOJIOTHYECKOI YCTAHOBKHU

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO Meponpustusa: lcrnonas3ys KoMIbIOTEpHYIO
POrpaMMYy-IIPOTOTHUI, CTYJEHT CaMOCTOSTEIbHO pa3padaThbiBaeT KOMIIBIOTEPHYIO NMPOrpamMmy M
IIPOBOAMT PACUETHOE UCCIIEIOBAHUE.

Kpatkoe cogepxxanue 3agaHusi:
KonTponbHast paboTa BKIIOYAET B CBOI COCTaB BBHIMOJTHEHHUE ABYX 3aJaHHA.
3ananue Ne 4.1. OnpenesieHue TENJI0BOr0 MOTOKA TENJIONPOBOJIHOCTHIO Yepe3
orpaJieHue HarpeBaTeJbHOM MeYH B OKPYKAIOUIYIO Cpeay.
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Hexoansle TaHABIC
1. TImomazm 3MeMenTos orpasienna TTP - cpoua, GoKOBLIX CTeH 1T Mola:

Frgoy = 37902, Fg, = 14102 Fypy = 37902

2. K VKLILR 2TeMeHTOB orpastenns TTP

Kon-so | XApaKTepHCTHIN CNOEE. MATEDHAN — TONWWHE (MM)
InemeHT cnoes | Ne cnoa® 1 2 3
Caog 1 [unac = 300 - -
Bok E] Wawmor — 200 Ln-0.4 — 100 WBMN-350 — 100
Mog 2 Xpomomarieaut - 100 | WIN-1,0 — 200 -

“HyMEPALMA CNORE — WIHYTDH HAPYHY
3. daireckile cBOTICTEA MATEPHATOR OF PAAICHIL

Matepwan MnoTHOCTE YaensHan o, | T Th,

ki KL{er °C) Bri(m °C)

[uuac 0,85 1,58+38-105 ¢

(IR 1900 0,88+23105 ¢ 0,84+58-105 ¢

XPOMOMAIHEINT 0.829 1,90

wn-1.0 1000 17 0,35+35-105 ¢

Wrn-0.4 400 A7 0A0+21-105 ¢

WIBN-350 350 17 0115486107 ¢

Mpamedanve, Temneparypa - e rpagycax Lienscwa
4. Temnepatypa BHYTpeHES NOBEPXHOCTII HEMEHTOB orpasiern TTP — 1300 °C,
5. Kosddumment cymmapuofi Temioorzawn Ha Hapysmofi nopepxmoct —
HCNOIEI0BATE AMMPOKCIMALIII cTenerHofl rvHKImIell, MoTyHeHHbe N0 IAHENM A.C.
Tenerusa:
@endtag )= By + by ffp - 202
Koadwprmmentst by, by, by npencrasnenst s Tadaume.

Bnement 3uavenna kodpdinmenTon 2

O PARIEHIE by b by @, Br/(m*K)
Cron 7.09 0.68 0.562 0.118
BOKOBAR CTEHA 7.20 0.56 0,592 0.093
Toa 7.20 0.485 0.614 0.091

Cryaenty npexoctasiserca Mathcad-gaiin
w3agamne 4.1. Tennosoii notox B OC_3xcnopr.xmeds.
CTYIeHT JOMAKEH IONOMHITE TPOTPAMMY DACIETOM TeNOMoTepsh depes
BOKOBBIE CTEHBT 1T 0L

3ananue Ne 4.2. UccienqoBanne Tenjai0BOM cXeMbl HArPeBaTeJIbLHOM Me4n

3ananne N: 4.2, Hcc1e10BaHHE TEILIOBON CXeMbl HArPeBATEILHOMN MeuH
OOBEeKT IICCTeI0BAaHIIA — TeIUIoBag CXeMa HarpeBaTelbHOIl  mewm,
BKTIoYatomeii B cBoit cocta TTP — TenyoTeXHONOINYeckuii peakrop m PIIO —
pereHepatuBHblil noxorpesarens okucanTend. s pacdera mapamerpos PIIO
IICHIONB3YETCA HICIO €MIHNU mnepeHoca — NTU. Temnosele mnoTepn depes
orpaxienne TTP onpeieneHs! npiI BBITO] 11 3a4aHng 4.1,
Coaepxanne 3a1aHAs
. Ilcerez10BaTh 3aBHCHMOCTS BILUIMOTO YeNBHOrO pacxoxa romnisa by, I
TeMIIePATYDBI TOPAYEro OKUCTITeN /o OT NTU 1t K, — 2011 KICI0pOa B

oxemrene: b = fINTU. Ko, Moy 0 = HINTU. Ko, ). Tloctponts

rpadIIKil 3aBHCIIMOCTeIT.

TloctponTs cepimio rpadikos 3asucivocteit .. = f (K, ) mpu 3HavenmAX

NTU=1;2;3;5.

. Ilcnone3ysa KyOI4eckyo cruaifH-1nHTepnoIAmno, NOCTPONTS IIAIKYI0 KPHIBYIO
3aBICIMOCTH Iy, o, OT NTU mpnt Ko = 0.3.

BHINOMHITE ANNpPOKCIMAIIIO TeMIepaTypsl OKICmITens ¢yHxmieil aByx

nepeMeHHBIX: 7, =l a(NTU. Ky ).

. ANINPOKCIMIPOBATH NOTYYEHHbIE 3aBICIIMOCTII QYHKIILAMII JIBYX NIePEeMEHHBIX.

TocTponTs TrpadiKk MOBEPXHOCTH 1. =1 . (NTU, K, ) B TpexmepHoil

(5]

w

ol

ropox

o »

CIICTeME KOOPIIIHAT.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3amaHupoBaHHbIE pe3yJbTaThl O0y4YeHHs 1o | Bompockl/3ananus Uist MPOBEPKH

JUCHUITIINHE

VYmers: OueHuBaTh MOTEHIMAN »JHEPro- M
pecypcocOepekeHrsl Ha OOBEKTE JEATEIHbHOCTH
3a cYeT IMpOBEACHUs pecypcocOeperarnmx
MEPOIIPUATHH.

1.0npenenuTh MaKCUMaJIbHBIN YPOBEHb
ymcna eauHun nepenoca (NTU), Boimie
KOTOpOro nanpHeniee ysenuuenne NTU
Helenecoo0pasHo.

O60ocHOBaThH C/ieNIaHHbII BBIBO/I.

Onucanue MKAaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: Iporpamma pazpaboTrana caMoCTOSTENbHO, 03
omn6ok. CTyA€HT MOXKET TPOKOMMEHTUPOBAThH KaXkAyl0 CTPOKY / ONIEpaTop B TEKCTE MPOrpaMMBL, a
TaK)Ke€ pe3ysIbTaThl HCCIEA0BaHUA. Pe3ynbTaTel Hecae10BaHus KOppeKTHbIe. MumtocTpaTuBHbIE
rpaduku no pe3yiabTaTaM UCCIIeI0BaHUS MOCTPOEHBI BEPHO.

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoineHus snanus: [IporpamMmma pa3paboTrana caMmOCTOSITENBHO.
CTyIeHT MOXKET IMPOKOMMEHTHPOBATh KaXKIyI0 CTPOKY / OTIepaTop B TEKCTE MPOTPAMMBEI, a TAKKe
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pe3yabTaThl UccleqoBaHus. Pe3ynbTaThl HcciieqoOBaHUs COAEPKAaT HETOUHOCTU. MtocTpaTuBHbIE
rpaduku no pe3ynabTaTaM UCCIEeI0BaHUS IOCTPOEHBI BEPHO.

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu 6blnoaHeHus 3uanus: B pa3paboTke nporpaMmbl JOMYIIEHBI OIIUOKH.
CTyneHT 3aTpyaHseTCsl IPOKOMMEHTHPOBATh KAXKIYIO CTPOKY / ONEpaTop B TEKCTE MPOrPaMMBbl, a
TaKXKe Pe3y/IbTaThl HCCIEA0BaHUs. B pe3yabTaTax UCClIeOBaHUS JOIMYIICHBI OITMOKH, OJTHAKO B
nporecce cooece0BaHus CTYICHT MPOSBIISICT UX TOHUMaHHE.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6bInoaHeHus 3Hanus: HeBbIITOTHEHNE KPUTEPUEB, IPEABIBIIEMBIX
JUTs IOJTydeHust oreHku "3".

KM-5. KM-5. lokJaj ¢ npe3eHTanueil KypcoBOro NpoeKTa Ha KOH(pepeH U

®opmbl peaju3anum: Beictyruienue (10K1am)

Tun KOHTPOAbHOTO MeponpusiTusi: [IpodbremMHas TeKus

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBedeHHs] KOHTPOJILHOIO MeponpusTHsa: B KOHIlE ceMecTpa OpraHu3yercs
KOH(epeHIMsl, Ha KOTOPOM CTYJEHT BBICTYIAET C JOKJIAJ0M IO KypcoBoMy mpoekty. CoaepkaHue
JOKJIala M TPE3CHTAlUs K HEeMy OOCYKIArOTCS BO BpeMs ayAHTOPHBIX KOHCYJIbTAIlUH TIO0
KYpCOBOMY IIPOEKTY.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
3a,I[aHI/I€ Ha NOATOTOBKY AOKJIaZa U NPE3CHTALIUN BXOJAUT KaK COCTaBHAA YaCTh B 3a/IaHUC HaA

KYPCOBOM IPOEKT.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anmaHupOBaHHbIE pe3yJbTaThl 00ydeHus | Bompocsl/3aianus s NpoBEpKU

110 TUCUUIUINHE

VYmMerp: OueHuBaTh NMOTEHLMAT HEPro- U 1.BbINOTHUTH aHANN3 CTPYKTYPhI TEIJIOBOTO
pecypcocOepexeHus Ha 00BeKTe OanaHca TEMI0TEXHOJOTHUYECKOro 00BbeKTa U
JEeSTeIbHOCTH 32  CUeT  MPOBEACHMUS chopMyIMpOBaTh HallpaBJICHUS
pecypcocOeperanmx MeponpusITHH. HHEeprocOepex eHns B JAHHOM OOBEKTe.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bIN0IHeHUs 3HaHUsA: 3aJaHue Ha KYPCOBOM MPOEKT BBHIMOJTHEHO
OTHOCTHI0. O030p AHEProcOEeperaroux MEPOIIPUATUN JOCTATOYHO MOJTHBIA. AHAIN3
XapaKTePUCTHK TETUIOTEXHOJIOTUYECKOTO 00bEKTa XapaKTepU3yeTcs MOJHOTON, Ka4eCTBOM
ucnoyHeHus. CoJiep)kaHue JIOKJIaaa PacKphIBaeT TeMAaTHKY pa0doThl. [Ipe3eHTaIus BhIOTHeHA
KaueCTBEHHO U MHPOPMATHUBHO. Y POBEHb MPECTABICHUS MaTepHasa CIymaTeNIssM JOCTaTOUYHO
BBICOKH.

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaHUs: 3aJaHue Ha KYPCOBOH MPOEKT BBHIMIOJTHEHO

MOJTHOCTBI0. O030p dHEprocOeperarnuX MEPOIIPUATHI IOCTATOYHO TTOJTHBIN, HO €CTh HEJIOUETHI.
AHann3 XapakTepPUCTUK TEIIOTEXHOJIOTHYECKOT0 O0BEKTa XapaKTePU3yeTcs MOTHOTOM, KaueCTBOM
WCIIOJTHEHUS, HO JIONYIIeHBI Hefo4ueThl. ColepikaHne JOKIIaa HETIOJTHOCTRIO PACKPBIBACT TEMATHKY

pabotsl. [Ipe3eHTanus HeAOCTATOUYHO WH(DOPMATHUBHA, OCTIOKHSET BOCTIPUSITHE pAOOTHI. Y POBEHB

MIPEJICTABJICHHS MaTepHalia CIIYIIaTeIsIM HYX/IaeTcs B JopaboTKe.
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmukuy 6blN0OJIHEHUs 3HaHUA: 3ajaHne Ha KYPCOBOM MPOEKT BBIMOJIHEHO
MIOJTHOCTHIO, HO HEJIOCTATOYHO KadecTBeHHO. O030p sHEprocOeperarmux MEpOpUsSTHIA SBHO
HEMOJIHBIA. AHAIN3 XapaKTEPUCTUK TEIUIOTEXHOJIOTUYECKOTO 00BhEKTa HEJOCTATOYHO

Ka4eCTBEHHBIH, JoMmyIneHbl omuOku. ColepikaHue J0KIa1a HEMOIHOCTHIO PACKPBIBACT TEMATUKY
pabotsl. [Ipe3eHTanus HeAOCTaTOYHO HH(OPMATHUBHA, OCTIOKHSET BOCTIPUATHE paOd0Thl. OTBETHI HA

BOITPOCHI HETIOJIHEIE, ITPOABIACTCA HEAOCTATOYHO YBEPECHHOC BJIIAICHUC MAaTCPHUATIOM.

Oyenka: 2 («HEYJTOBIETBOPUTEILHOY)
Onucanue xapakmepucmuxu 6blnoiHeHuss 3Hanus: HeBbIIOTHEHNE KPUTEPUEB, TIPEIBIBISIEMbIX
JUTs IOJTydeHust oreHku "3".
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

2 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

IIMMEHALIMOHHBIN BLIET N magealies

HIHO b sadelped
N

MIOH | sevenses  Meroms consmmms s necaesoaames BITY

381

1 Jaures mrrencmnoro Mepe O Cepe L rmne Amr OPNTM Deemmet LOOmSY AT 118
Je P | e i O LTI ICAMOISUNICUAL L e e
B I L RO ST | Aot MMy LA o) e M O

233 Temaosesr CRrm vITABOSOR ¢ TEPMOIDGWCLOd peay Depaned

Tepusreecans
LOSTRE OIS Cpep
TEMIOTIS FASOBATL OTROIOS

LI R
Pas A oA 1B WD T A (TR P M ETL M 8 B0 g

TERIOOMNECC T DOTOKS ROIOINOCS TERIOROCHTETE ll"_ GOmEDe, TN TEMIGONEOC T DOTOKS
ropreero tenxomscuress W e W_ >W__ Copary mupyiive veacam waesmnacens

TETUIOOMCHNITLS W T3 TRRATE TOTLICRAS [ademm T8 1o somo wre el

IIpoueaypa nposenenus
Y cTHEIN 3K3aMeH

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBCEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTTUHDL

1. Komnerenuust/Muaukarop: NJI-1nk-3 JleMoHCTpUpyeT 3HaHHE HOPMATUBOB I10 SHEPTO- U
pecypcocOepeKeHUI0 CUCTEM SHEProoOeceueHus: U UCIO0Ib30BaHUs TOIIMBA /ISl IPOMBIIUIEHHBIX

¥ KOMMYHaJIbHBIX TPEANPUATUN

Bonpocsl, 3aganus
1.Pa3HOBHIHOCTH TEIIOTEXHOJIOTHYECKUX 0OBEKTOB, X HepapXHUecKas CTPYKTypa.
Mertogonoruu perieHust mpooaembl dHeprocoepekenrsi. OCHOBHBIE MOJT0KEHUS KOHIICTIIIHI
WHTEHCUBHOTO YHEPTOCOEpeKEHUSI.
2.Knaccudukarus METOI0B UCCIIEOBAaHUS BEICOKOTEMIIEPATYPHBIX MPOIIECCOB U YCTAHOBOK.
Pasznuynie Mex 1y akTUBHBIM U MTACCUBHBIM SKCIIEPUMEHTOM. MHTEpIONAILIUS U anmpOKCHMAIIHS
JIAaHHBIX, CITOCOOBI MX peanu3anuu B cpeae Mathcad.
3.Knaccudukaius TEroTeXHOIOTHYECKUX MPOILIECCOB MO TEMIEPATYPHOMY IpaduKy.

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Ha3zoBure cBOICTBa, KOTOPBIMHU, IO OIPEIEIICHUIO, XapaKTEPU3YETCsl TEPMOAMHAMHUECKU
ujieanpHas 1eyb.
OtBeThI:
TeopeTnueckuii MUHUMYM pacxo/a TOIUIMBA; aiabaTHOCTh OTpaXkJIeHUsl paboyero
IPOCTPAHCTBA; MOJIHOE CrOPaHKE TOIUIMBA 0€3 N30BITKAa OKUCIUTENS; BO3MOKHOCTh
CONPUKOCHOBEHHMSI (HAIMYME OOIMX TOYEK) TEMIIEPATYPHBIX IpaUKOB Ccpell, yHaCTBYIOIIUX B
TEII000MEHE; MPOTUBOTOK; HYJIEBOE CAaMONOTpeOIeHNE SHEPT U
Bepnpiii otBeT: TeopeTndeckuii MUHUMYM pacxo/ia TOIUIMBA; alua0aTHOCTh OrPaXaeHUS
pabouero nNpocTpaHCTBa; MOJIHOE CrOpPaHUE TOTTNBA 0€3 N30BITKA OKUCIIUTENIS;
BO3MO>XHOCTh COITPUKOCHOBEHUS (HaJIM4YKe 00IIMX TOUEK) TEMIIEPaTypHbIX I'pauKoOB
Cpel, y4acTBYIOIIMX B TEIUIOOOMEHE; IPOTUBOTOK; HYJIEBOE CAaMONOTPEOIEHUE SHEPTHU
2.Jlavite onpenenenue 3 HEKTUBHOCTH TEIIIO0OMEHHUKA.
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OtBeThI:

[TpaBuio noxy4eHus: OTBETA: BCIOMHUTh ONPEEICHHUE
Bepusriii otBeT: D(pPeKTUBHOCTD TEII00OMEHHHKA - OTHOIICHHE (PaKTUIECKU
NEPEJAHHOr0 KOJIMYECTBA TEIUIOThl K MAKCUMAJIbHO BO3MOKHOMY KOJIUYECTBY
MEePEJaHHON TETUIOTHI

2. Komnerenuus/Mugukarop: NJ1-2nk-3 PaspabaTeiBacT MEpONIPUATHS 110 SHEPTO- U
pecypcocOepekeHNI0 CUCTEM SHEProodecneueHus 1 NCIOIb30BAHMUS TOIUIMBA JIJIsl TIPOMBIIIUIEHHBIX
U KOMMYHaJIbHBIX IPEATNPUATUI

Bomnpocel, 3axanus
1.Bunumblil yaenbHbId pacxo TOIUIMBA, CYMMAapHbIN yAEIbHBINA pacXo/l TOIJINBA,
MIPUBEICHHBIN YAeTbHBIN pacxoa TommmBa. Onpenenenue saeprocoeperaroriero ddpdexra npu
nepexo/ie ¢ TOIUIMBHO-BO3YITHOTO HA TOIJIMBHO-KUCIOPOAHBINA HCTOYHHUK SHEPTUU.
Omnpenenenne sHeprocoOeperaroniero 3G exra mpy BHENTHEM JOTOTHATEIFHOM
TEIJIOMCIIOJIb30BAHHUU.
2.Pa3HOBUIHOCTH MaTeMaTHYeCKUX Mojenei. ctounnku nHpopmanuu s pa3paboTKu
MaTematuueckoit moaenu. [lapamerpuueckas naeHTUPUKAIUS WK aAanTaus
MaTemaTtuueckoil mojenu. [lnanupoBanue MHOTo(akTOPHOTO UCCIIEA0BAHUS ITpoLiecca
(YCTaHOBKH).
3. TepMOAMHAMUYECKU UACATBHBIM TEIIOTEXHOIOTMYECKUN OOBEKT: ONpeAeIeHHE,
MCIIOJIb30BaHUE B paMKaxX KOHIIEMIIMY HHTEHCUBHOTO SHEprocOepexenus. [loTenmman
MHTEHCUBHOIO 3HeprocOepexeHus. CTeneHb pean3aly MOTeHIIMaaa UHTEHCUBHOTO
3HEprocOepeKeHusl.

MarepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.C noMo1p0 Kakux TEIUIOHOCUTENIEH MOKHO OPraHU30BaTh TEPMUUYECKYIO PEKYIIEPALIUIO

TEIUIOTHI OTXOASIIUX ra30B TOIIMBHON Me4u?
OtBeTsI:

IIpaBuio noaydeHus OTBETA: HAPUCOBATH TEIJIOBYIO CXEMY TOIUIMBHOM €YU, BBIJCIHUTH

BXOJAIINE B [I€Yb MATEPUAIILHBIC [IOTOKH
Bepnsiit orBeT: TepMHUECKYIO peKyHEpalyio TEMIOTHI OTXOASIIMX Ta30B TOIJIMBHOM MEYr
MO>KHO OPTaHU30BaTh IIOCPEACTBOM TOILINBA, OKUCIUTENA, HUCXOJHOTO MaTepuala

2.B ueM cocTOMT pa3ianune MeX1y TEPMHUUECKON U TEPMOXUMHUYECKON peKyrnepanueit

TEIJIOBBIX OTXO/OB.
OTBeThI:

IIpaBuio nomay4yeHus OTBETa: BCIIOMHUTD ONPEACIICHUS
BepHsiii otBeT: B ciiydae TepMU4ECKO peKylepaluy MPOUCXOIUT MPUpALCHUE
SHTAJIBIIMU PETCHEPUPYIOLIETO TEIUIOHOCUTENS 0€3 N3MEHEHUs €r0 XUMHUECKOTO COCTaBa.
Hamnpumep, noorpeB OKMCINUTENS ¢ UCIIOJIB30BAHUEM TEIUIOTHI OTXOASAIINX Ia30B. B
Clly4ae TEpPMOXUMUYECKON PEKYIEPALMH IIPUPALICHUE SHTAIBIIMYA PErCHEPUPYIOLIETO
TETTIOHOCHUTEIIS ITPOTEKAET C U3BMEHEHUEM €TI0 XMMHYECKOT0 cocTaBa. B pe3ynbrare
obecrieunBaeTcst 0oJiee BBICOKAsl CTETEHb PEreHepallu TEMIOBOT0 0TX0/1a, TaK KaK B 3TOM
cllydae TeIUIOBOM OTXOJ UCIIOJIb3YETCs Ha MOBBIIIEHNE HE TOIbKO (pU3MUECKO, HO U
XUMUYECKHU CBSI3aHHOM TEIUIOTHI PEr€HEPUPYIOLIErO TEIJIOHOCUTEIIA.

II. Onucanue wikanvl oueHuBanus

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinonenus snanus: Ouenka «OTIIMYHO» BricTaBisIeTCs CTYICHTY,
MIPABWJIBHO BBIITOJTHUBIIIEMY MTPAKTHIECKOE 33 JaHUE, KOTOPBIH ITOKa3all TPH OTBETE HA BOTIPOCHI
HK3aMEHAIMOHHOTO OMIeTa ¥ Ha JOTIOJTHUTEIbHBIE BOPOCHI, UTO BIAJCeT MaTEPUAIOM U3y4EeHHOU
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JUCHUITIIHNHBI, CBOGOI[HO HpI/IMeHHCT CBOHM 3HAHUA OJIA 06'LSICHCHI/IH pa3J'II/I‘IHBIX SIBJ'ICHI/Iﬁ nu peH_IeHI/IH
3a1ad.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBisieTcs CTYAEHTY,
NPaBUWJIFHO BBHIOJIHUBIIEMY NPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPABUJIBHO OTBETHBIIEMY Ha
BOIMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JIOTIOJHUTENIbHBIE BOTIPOCHL, HO IOMYCTHBILEMY TIPU
3TOM HETIPHHLUITHAAIBHBIC OIINOKH.

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu gvitnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIACTCS CTYJEHTY, KOTOPBI B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIC U JIaXe IPyObIe OMMOKH, HO 3aTE€M HCIPABUI HX CaM, a TAKXKE HE BBITTOTHUIT
MIPaKTUYECKOE 3aJJaHie U3 9K3aMEHAIIMOHHOT0 OnieTa, HO JJM00 HaMETHII IPaBUIIBHBINA MYTh €ro

BBITIIOJTHEHU S, TMOO 0 YKA3aHUIO SK3aMEeHATOpa PeIni IPYryko 3a1ady U3 TOTo K€ pas3zena

JUCIUTIAHBI.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapaxmepucmuxu gvinoanenus 3nanus: Ouenka "HEY JJOBJIETBOPUTEJIBHO"
BBICTABJISIETCSL CTY/ICHTY, OOHApYKUBIIEMY CEPbE3HBIE MTPOOEIbI B 3HAHHMIX OCHOBHOTO MaTepraa
W3YYE€HHOH JUCUUIUIMHBI, JOMYCTUBIIEMY MPUHIUIUATbHBIC OITHOKHN B BHITOJIHEHUU
MPEyCMOTPEHHBIX TPOrpaMMon 3aanuii. Kak npaBuio, OLieHKa «HEYIO0BIETBOPUTEIBHOY
CTaBUTCS CTYACHTY, KOTOPBII HE MOKET MPOAOKUTH 00ydYeHUE WIIH IPUCTYIUTH K
npoeCCHOHATLHON IEATEILHOCTH 110 OKOHYAHHUH By3a 0€3 JONOJHUTEIBHBIX 3aHATHIA 1O
COOTBETCTBYIOIIEH AUCIUILIMHE, HE OTBETUBILIEMY Ha BCE BOMPOCHI OUIIETa U JOTIOJTHUTEIbHBIC
BOTIPOCHI, M HETIPABUJIHHO BBIMMOJHUBIIIEMY IMPAKTUYCCKOE 3a1aHue. HernpaBuibHOE BEITIOTHEHIE
TOJIBKO MPAKTHUYECKOTO 3aJaHus HE SBIIAETCS OJHO3HAYHON MPUYMHOMN JJIsi BEICTABICHUS OLIEHKH
«HEYIIOBIIETBOPHUTEIbHO». OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIISIETCS TAKXKE, €CITH CTYJCHT: -
MocIie Havasia SK3aMeHa OTKAa3aliCs €ro C/IaBaTh; - HApyIIWJI MpaBuja clauu SK3aMeHa (CIUCHIBAl,
MO/ICKa3bIBaJI, 0OMaHOM TIBITAJICS MOJTYYUTh 00Jiee BHICOKYIO OIIEHKY U T.1I.).

II1. IIpaguna évicmaenenus umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalIbHO-PEHTHHIOBOM CHCTEME AJIS
crynento HIY «MOW» Ha OCHOBaHMM CEMECTPOBOM M JK3aMEHALlMOHHOW COCTABIISAIOIIUX.
OneHka 3a KypcOBOM IpPOEKT oIlpenensercs B CcOOTBeTcTBUU C [lonoxkeHuem o OamibHO-

peiituHroBoi cucreme ans cryaeHtos HMY «MOW». B mpunokeHue K IUIUIOMY BBIHOCHUTCS
OLICHKA 34 CEMECTP U 32 KypCOBOH MPOECKT.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

CTyneHT mpeICTaBIsIeT PacueTHO-MOSICHUTENBHYIO 3aITUCKY U TpadUuecKuil MaTepua,
JIONYIIIEHHBIE HAYYHBIM PYKOBOJUTEIEM K 3alUTe. PEKOMEHyeTCsl IpeICTaBIeHUE MPE3EHTALIUH.
3amura NpuHUMAETCS KOMUCCUEN U3 mpenoaaBaTeneil. B mponecce 3amutel: 1) 3acmymmBaeTcs
COOOIIIEHUE CTY/ICHTa O BBIMOJHEHHOMN padoTe; 2) 3a1at0TCs BOIPOCHI IO COICPIKAHUIO
BBITIOJTHEHHON pa0oThI; 3) OlleHWBAeTCs KadecTBO oopmiieHus Matepuainos. [1o okoHgannm
3aIUTHl KOMUCCHS MMPUHUMACT PElIeHHe 00 OleHKe 3a 3amuTy. OIeHKa 3a 3aluTy T0BOAUTCS 10
CBelleHUs cTyAeHTa. ITorosas oleHka 3a KypCcoOBOU IMPOEKT ONPENEIIAETCS B COOTBETCTBUH C
[TonoxxeHueM o GaTbHO-PEUTUHTOBOM cucTeme it cryaenToB HUY «MOW».

II. Onucanue wkanvl oueHueanus

Oyenka: 5 (KOTITUIHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8bIN0JIHeHUs 3HaHUsA: 3aJaHue Ha KyPCOBOM MPOEKT BBIMOJIHEHO
noJHOCTBI0. O030p 3HEprocOeperarIX MEPONPHUATHI JOCTATOYHO NONHEIH. VccienoBanue
BBIOPAHHBIX HEPrOCOCPETAIONINX TEXHHUYECKIX PEIICHUI XapaKTepU3yeTcs MOJIHOTOM, BCe
BOIIPOCHI JETAIILHO MpopadboTaHbl. I'padudeckast 4acTh MPOCSKTA BHIOJIHEHA KAYECTBCHHO. B
npoIiecce 3aIIUThl CTYACHT MPOJIEMOHCTPUPOBANI YBEPEHHOE BIIaJICHUE MATECPUAIIOM.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaAHUA: 3aJaHue Ha KypCOBOM MPOEKT BBINOJIHEHO
NOJHOCTBI0. O030p 3HEprocOeperarx MEPONPUITUN 10CTaATOYHO MOIHbIH, HO €CTh HEJ0YETHI.

HccnenoBanue BHIOpaHHBIX SHEProcOEperaroX TEXHUYECKUX PEIIeHNN XapaKTepu3yeTcs
JOCTaTOYHOM MOJHOTOM, HO UMEIOTCSl HEeTOpPAaOOTKHU U HeoueThl. [ 'paduyeckas yacTh NpoeKTa

BBINTOJIHEHA KaYeCTBEHHO. B mporiecce 3amuThl CTyIeHT MPOJeMOHCTPUPOBAIT TOCTATOYHBIN
YPOBEHb BJIaJICHHUs] MaTepUaJIOM, HO JOMYCTHJI IIPU OTBETaX Ha BOMPOCHI HEKOTOPHIE OIINOKH.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu 8bINOJHeHUsA 3HaHUA: 3alaHie Ha KypPCOBOW IPOEKT BBITIOIHEHO
MOJHOCTBIO, HO HEAOCTaTOYHO KadecTBeHHO. O030p sHEprocOeperaronux MEpOnpusTHIi SBHO
HenoHbIA. MccnenoBanne BEIOPaHHBIX SHEPTOCOEPETAIONINX TEXHHUECKUX PEUICHU TPOBEIEHO C
omnOkamu. ['pauyeckas 4acTh MpoeKTa BBIIOJHEHA HEJOCTATOUYHO KayecTBeHHO. OTBETHI Ha
BOTIPOCHI HETMOJTHBIE, MPOSBISIETCS] HEJOCTATOYHO YBEPEHHOE BIIAJICHHE MAaTEPHAIIOM.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: HeBbIOTHEHHE KPUTEPHUEB, TTPEIbABISIEMBIX
JUTSl IOJTy4eHust oleHku "3".

1I1. Ilpasuna évicmasnenus umozo80i OyeHKu no Kypcy

Onenka 3a cemecTp ompenensiercs B cOOTBEeTCTBUU C [lomoxeHneM 0 OalabHO-PEHTHHTOBOM
cucreme mia crygeHtoB HAUY «MOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOMW
coctaBisitomux. OLeHKa 3a KypCcOBOM MPOEKT ompenensieTcss B cooTBeTcTBUU ¢ llomoxkeHuem o
OaJUTbHO-PEUTHHTOBOM cucteme s cryaeHtoB HUY «MDBOW» Ha ocHOBaHWMM CeMECTpPOBOMU
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COCTABJIAIOLIEH U OLEHKH 34 3aIlUTy. B IpuiiokeHue K IUIIIOMY BBIHOCUTCS OLIEHKA 34 CEMECTpP U
3a KypCOBOM MPOEKT.
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