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1. Llenn n 3apayuvm AMcUMNUHBbI

Llenbto ocBoenna gucumnnuHel  «lvaporasognHamunka» aBngeTca  opMupoBaHue
KomneTeHumi obyvatloweroca B obnactm npodeccnoHanbHONn aAedaTenbHocTM W cdepe
npodeccnoHanbHoOW AeATeNbHOCTU:

- 16 CTpouTenbCTBO N XUNULHO-KOMMYHarnbHOE XO35MCTBO (B cpepe MpOeKTUpOBaHUS U
aKcnnyaTauun o6bEKTOB TENNOIHEPTETUKN N TEMMNOTEXHWUKN);

- 20 OnekTpoaHepreTuka (B cpepe TensIo3HepreTUkn n TENNOTEXHUKN).

B pamkax ocBoeHust Ol BO BbINYCKHUKM FOTOBATCS K peLleHnto 3agaq npodeccuoHansHom
AEeATeNbHOCTU cneayowmx TUNnoBs:

- MPOEKTHO-KOHCTPYKTOPCKUM;

- MPOM3BOACTBEHHO-TEXHOMNOMMYECKNI;

- Hay4YHO-MCCcnegoBaTeNbCKUN;

- OpraHM3aLMOHHO-yNpaBneHYeCcKni;

- Hanago4HbIN.

Mporpamma coctaBreHa B  COOTBETCTBMM €  TpebosaHmamu  PepeparnbHOro
rocygapcTBeHHOro obpasoBaTesibHOro ctaHgapTa BbiCLero obpasoBaHusi, Ha OCHOBE NPUMEPHON
OCHOBHOW obGpasoBaTenbHON NporpamMmmbl BbiCWero obpasoBaHMs MO HanpaBfeHU0 MOArOTOBKM
13.03.01 TennoaHepreTuka n TennoTexHuka, (yposeHb obpasoBaHus - bakanaspwuar).

2. MNepeyeHb NNaHUpyeMbIX pe3yrbTaToOB OOY4YeHUS, COOTHECEHHbIX C NilaHupye-
MbIMM pe3yfbTaTaMn OCBOEHUA obpa3oBaTesibHOM NporpamMmmbli
B pesynbTtate OCBOEHUS OUCUMUNIIMHBI B COOTBETCTBMM C MNPEeayCMOTPEHHbIMM KOMMe-
TeHUNAMM 0By4atoLLMNCH OOSTKEH:

Ne Koga HaunmeHoBaHve Koa u HanmeHoBaHWe nHaukaTtopa OCTMXKEHUA KOMIETEHL MK
n/n | kKOMNeTeHunn KOMNeTeHuun
1 OrllK-3 CnocobeH WO-1lonk-semMoHCTpupyeT  NOHWMMaHWE  OCHOBHbIX  3aKOHOB
AEMOHCTPNPOBATh OBWKEHNS XUOKOCTM U ra3a

npumMmeHeHne OCHOBHbIX | -2  onk3llpuMeHAeT 3HaHUA OCHOB rMapoAMHaMuKn  Ons
cnocobos nosnydeHusi, | pac4yeToB TEMMOTEXHUYECKNX YCTAHOBOK U CUCTEM
npeobpasoBaHus,
TpaHcnopTa 7]
MCMNONb30BaHUA TEMNMOThI
B TENNOTEXHNYECKUX
yCTaHOBKax U cUCTEMax

Koa 1 HaumeHoBaHWe nHaukaTopa A4OCTUXEHUS PesynbTatbl 06y4eHUs (nokasaTenu oLeHnBaHus)
KOMMNeTEeHL MK

Na-lonks emMOHCTpMpyeT MOHUMaHWE OCHOBHbIX | 3HaeT: 3aKOHbl MEeXaHWMKW XUAKOCTU M rasa, uU3nMdeckyto
3aKOHOB [BWXEHUS XUOKOCTU 1 rasa CYLLHOCTb SIBMIEHWUW, NPOUCXOASALWNX B cpedax nNpu peanusaumm
rmapaBnnyecknx NpoLeccos

YmMeeT: mcnonb3oBatb Ha NpakTuKke OCHOBHbIEe MNPUHUMUMNBbI U
o6u.|,me NONIOXXEHNA MexXaHUKU XUOKOCTU U rasa, Npu-mMeHATb
du13nKo-maTEMaTUYECKNI annapat npu pa3paboTke
TEXHOMOrMYecknx  npoLeccos, BKMIOYaKOLWNX  HacOCHbIe
YCTaHOBKU 1 060pyaoBaHNE C rapo- MNMHEBMOMPUBOLOB

BnageeT: addeKkTUBHbIMU MeTogamm n  cpeacteamu
MH(OPMALIMOHHBIX TEXHOMOMN Mo pacyeTy TPyOONpPOBOAHbLIX
ceTel 1 rmapaBfiMYecknx MallnH Onsi nepemMeLleHnst XNaKocTen
N rasoB, perynupoBaHuio paboTbl rMapaBNYECKUX MALLMH U
CUCTEM TMOPaABAMYECKOrO W  MHEBMATMYEeCKOro npuBoaa,
HaBbIKaMW BbIMOSTHEHUS TMOPOAUHAMUYECKMX SKCMEPUMEHTOB U
UCNbITaHUSA rTMOPaBANYECKUX MaLUUH

na-2 onk-3lTpumeHseT 3HaHusa OCHOB | 3HaeT: YCTPONCTBO U NPUHLUUN paboTbl rMAPaBINYEeCKNX MaLLWH,
rMAPOAVHAMUKN AFIS1 pacyeToB TEeNfOTEXHUYECKUX | YCTPOMCTB U annapaTtoB, MeToAdbl MPOEKTMPOBaHUSI HACOCHbIX
YyCTaHOBOK U CUCTEM YCTaHOBOK AJ19 pacyeToB

YmeeT: COCTaBIIATb rmgpasnmnyeckme CXeMbl




NPOU3BOACTBEHHbIX OOBLEKTOB, MNPUMEHATH TUMOBLIE CXEMbI
MCMNonb30BaHWA MOpPoO- W MHEBMOANMNapaToB, perynupoBaTb
paboTy Hacoca Ha ceTb

Bnapgeer: NPUMEHEeHNA TeopeTU4ecKnx NONOXEHNN MeXaHUKN
XNOKOCTU U Ta3a K pEeLlleHN0 MNMpakTU4ecCcKnx 3agad B obnactm
I'IpVIKJ'IaD,HOVI MEeXaHUKu, HaBblKaMUu BbIMOJTHEHUA
rmapoanHamMmmnyecKkmnx QKCNEPUMEHTOB n ncenblTaHnda
rmapaBiiMyeckmx MmallvH

3. MecTo ancumnnunHbl B CTPYKTYype obpa3oBaTenibHOW nporpammbl BO

AuncumnnuHa «lmgporasoguHamuka» oOTHocuTca K moaynto broka 1 «O6si3aTenbHbIn»
OCHOBHOM  oOpasoBaTefibHOM  MNporpaMmmbl MO HanpaeneHuto  nogrotoskn  13.03.03
«TennoaHepreTka W TENMOTEXHWKa», YpOBeHb ObpasoBaHus - Gakanaspwuart).ucumnnunHa
ABnsieTca 06a3aTeNnbHOM K U3Y4EHNIO.

M3ydeHne pgucuunnuHbl «lMgporasoguMHamMuka» OCHOBaHO Ha 3HaHUSAX, YMEHUSIX W
HaBblKax, NOSTyYEHHbIX MPU U3y4yeHUM oby4varWwmnMnca cnegyowmx ancumniund: «MartemaTtumkar,
«Ddusunkay, «Xnmusa.

Oucunmnnuua  «lngporasognHamuka»  SBMASETCA  NpeaLlecTBylOWEn Ansi  OCBOEHMS
cnegyowmnx aucumnnnvH: «CoBpemMeHHble NpobnemMbl Hayku 1 NPOU3BOACTBA B TEMNSIOIHEPreTUKN Y,
«KoTenbHble  YyCTAHOBKM W naporeHepatopbly, «ABTOMATM3auMsa  TEMSO3HEPreTUYECKnX
npoueccoB»,MeTponorna n TensIOTEXHUYECKUE N3MEPEHUSANS NPOBEAEHUS CrieayroLmX NPakTukK:
y4yebHon, NPOM3BOACTBEHHOW U NpeaANNIIOMHON.

4. O6bem AuCUMNUHBLI U BUAbI y4e6HOW paboThbl
Obwas TpyAoeMKOCTb AUCUUMIIMHBI COCTaBnseT 3 3a4eTHble eANHULbI.

Bupgbl yueb6HOM paboThbl Bcero yacos| CemecTp
3
akag. akag.
OOLwas TpygoeMKOCTb AUCLMNIUHBI 108 108
KonmakmHasi paboma, 8 m.4. ayOumopHble 3aHsImusi: 47,95 47,95
I 15 15
JTaGopaTopHble paboTbl 30 30
KoHcynbTauumn Tekywine 0,75 0,75
lNMpoBeneHne KoHCyNbTaUMU Nepes 3K3ameHoM 2 2
Buabl atTectaumm (sk3ameH) 0,2 0,2
CamocmosimenbHasi paboma: 26,25 26,25
lMpopaboTka MaTepmanoB MO KOHCNEKTY nekuumn (cobecepoBaHue, 10 10
TECTMpOBaHWe, peLleHne kenc-3agaHnn, 3agad)
MpopaboTka maTepumanos no y4ebHuky (cobecenoBaHune, TECTUPOBaHME, 10 10
peLLeHne Kenc-3agaHun, 3agay)
MogrotoBka K 3awuTe nabopaTopHbix paboT (cobecenoBaHue, 6.25 6.95
TecTMpoBaHue, peLleHne Kenc-3agaHunin, 3agad) ’ ’
MoarotoBka k ak3ameHy (KoHTponb) 33,8 33,8




5 CopepxaHue AUCLUMUNIIUHLI, CTPYKTYpPUpPOBaHHOE MO TeMaM C YyKa3aHuem
OTBEAEHHOr0 Ha HUX KONM4YecTBa aKafeMUYeCKMX YacoB U BUAOB Y4YeOHbIX
3aHATUN

5.1 CopepxaHune pasgenos AUCLUMNIUHDI

Ne HanmeHoBaHue pasgena guc- CopepxaHvie pasaena TpyooemMkocTb
n/n LMNANHbI pasgena, Yachl
Mpegmer w© 3agaun auvcuunnuHbl.  MeToabl,
npUMeHaeMble NPU U3YYEeHUN MEXaHWKM CNITOLLUHbIX
1. BeeneHue cped. Mopenu cnnowHoW cpeabl U MeToAbl 17
onTMMU3auuun.
OcHoBHble  cBowcTBa  xuakoctn. [dudpcepen-
LumanbHble  YpaBHEHWs1 paBHOBecust  Owunepa.
2 MmapocTaTuka OCHOBHOE  ypaBHeHue _ TMApoCTaTMKA. Cuna 18
naeneHns OTHOCUTENbHbLINA MOKOM XNOKOCTU. 3aKOH
Apxmmena.
Bagaum rmgpogMHamMuKu.  XapakTepucTuKM  ABK-
3 3 DKEHUST KMOKOCTW. YpaBHEHUS [OBWXKEHUs. YpaB- 18
: NIEMEHTLI TWAPOAVHAMUKA o g aHeprun. OcHoBbl Teopun nogobus. MNoTtepu
QHEpPrum Npu OBMXEHWUM XXUOKOCTHU.
Knaccudpmkaumsa  rmgpomawmH  ans TpaHC-
NOPTUPOBKN >xmakocTem wu  rasoB. OCHOBHble
napameTpbl paboTbl HACOCOB U UX XapaKTePUCTUKN.
H Hbl TaHoBkM. Cn bl rynmpos
4. MmpapaBnuyeckne mMmallmHbI acocHele ycraHo Cnocobe - peryn1posarius 18,25
paboTbl  OMHAMMYECKOr0  Hacoca Ha  CeTb.
YCTpOWCTBO, NpUHLMN paboThl, obnactu
NPUMEHEHNST N OCHOBbI pacyeTa AMHAMUYECKUX U
00BbEMHbBIX HACOCOB.
KoHcynbmauyuu mekyuwue 0,75
KoHcynbmauuu neped sk3ameHoMm 0
OK3ameH 0,2
5.2 Paspgenbl AucumMniivHbl U BUAbl 3aHATUN
Ne HanmeHoBaHue pasgena ancumnnmHbl Jlekuuu, yac JP, CPO, vac
n/n yac
1. | BeeaeHue 2 - 6
2. | 'vppoaapocTaTnka 4 8 6,75
3. | GnemeHTbI rMOPOa3’POANHAMMUKM 4 12 6,75
4. | 'mpgpaBnuyeckue nNpoLeccsl 5 10 6,75
KoHcynbmauuu mekyuwue 0,75
KoHcynbmauuu neped 3xk3amMeHOM 0
Ok3ameH 0,2




5.2.1 lNlekuun

HaumeHoBaHue pasgena avcum-
NIAHbI

TemaTrKa NeKUUOHHbIX 3aHATUN

TpynoemkocTb,
yac

BBeneHue

MpeomeT n 3agaumn Kypca B cucteme noga-
roToBKU MHXeHepoB. Knaccudmkaums oc-
HOBHbIX npoueccoB. O6GWWe NpUHUUNGI
aHanusa 1 pacdeTta npoLeccoB M annapa-
TOB. ONTNMM3aLMS NPOLIECCOB.

2

M'mppoaspocTaTuka

OcHoBHble cBoucTBa Xxugkoctu. Oudde-
peHumnanbHble ypaBHEHWS  paBHOBECUS
Onnepa. OCHOBHOE ypaBHeHWE rmgpocTa-
TUKA 1N €ero npakTU4eckne npPUNOXKEHMSI.
Cuna paBneHusi. OTHOCUTENbHbLIN MNOKOWN
xungkoctu. 3akoH Apxnmeaa.

OneMeHTbl r’MapoaspoaMHAMUKM

3agaun rmppoavHamukn. XapakTepucTukm
OBWKEHMS XUOKOCTU. YpaBHEHUs OBWXKe-
HUs. YpaBHeHus aHeprun. OCHOBbI Teopumn
nogobusa. 'mapoguHamuyeckme pexnmbl
OBWKEHMS BA3KOW XUOKOCTU: NaMUHAPHbIN
n TypOyneHTHbIn. XapakTtep W Buabl
noTepb AHEPrum Npu OBMXKEHUN XULAKOCTU:
notepy no ANMHE;, MECTHble NOoTepw.
'MopaBnMyeckoe CONpOTUBMEHUE TUMOBbIX
TEnno- U MaccoobMeHHbIX annapaTos.

rVID,paBJ'IVI‘-IeCKVIe npoueccobl

Knaccudumkauma rmgpomaluvMH ans TpaHc-
NOPTUPOBKM XuakocTen u rasoB. OCHOB-
Hble napameTpbl paboTbl. XapakTepucTukm
HacocoB. HacocHble ycTaHoBKUW. XapakTe-
puctuka cetu. Paboyasa Touka Hacoca. Pe-
rynuposaHve paboTbl  AMHAMUYECKOro
Hacoca Ha ceTb. YCTPOUCTBO, NpUHUMN pa-
6oTbl, 0OMacTM NPUMEHEHUs OUMHaAMWUYe-
CKUX N 0O bEMHBIX HACOCOB.

5.2.2 MNpaKkTuyeckume 3aHATUSA

He rpedycMoOmpeEHbI

5.2.3 JlabopaTopHbIN NPaAKTUKYM

n/n

HavnmeHoBaHue pasgena avcum-
NMWHbI

HanmeHoBaHne nabopaTopHbix paboT

TpyooeMKkocCTb,
yac

=

BeseneHue

'mppoaapocTaTnka

OTHOCUTENbHbLIN NMOKOW KNOKOCTU B
paBHOMEPHO BpaLlaroLLlemcst BOKpYT|
BEpPTUKaNbHOW OCU LINIMHOPUYECKOM cocyae

2

M3y4yeHne ruapoanHaMUKN B3BELLIEHHOIo Cnos

OnemeHTbI rmapoaspoanHaMunKkmn

V3ydeHre pexxnmMoB ABUMXXEHUSA XXNOKOCTU

lMocTpoeHue anarpammbl Harnopos.
MaTepvanbHbIl M 3HepreTuyeckun BanaHcbl

O~

M3ydyeHne rmapoanHamMmunKkm KoJinavykoBowu
Tapesiku

N

Fmp,paBn nyeckme npoueccobl

VicnblTaHWe LEeHTPODEXHOro BEHTUNATopa

VicnbiTaHWe LeHTPODEXHO-BUXPEBOIo Hacoca




5.2.4 CamocTtosiTenbHasa paborta oby4varowumxca (CPO)

Ne HanmeHoBaHue pasgena anc- Bug CPO Tpynoem-
n/n LIMMAVHBI KOCTb,4ac
1. | BeegeHue lMoaroTtoBka k cobeceqoBaHMIO (NEKUMK, YHEOHKK) 2
MoarotoBka k cobeceaoBaHUIO (NeKUMK, YY4EOHNK, 2
nabopaTtopHble paboThbl)
2. | Twppoaspoctatyka TecT (nekumu, y4ebHuk, nadbopaTopHblie paboTbl) 2
MogroToBka k cobecegoBaHuMio (NeKLUK, y4ebHuK, 4
3. |3nemeHTbI ruapoaspoanHaMmKm nabopaTtopHble paboTei)
TecT (nekumu, yyebHuk, nabopaTtopHble paboTbl) 2,75
MoaroToBka k cobecenoBaHuMio (Nekumu, y4ebHuK, 2
nabopaTtopHble paboThbl)
4. [MWapaBnvMyeckue nMPoLecesl TecT (nekuun, y4ebHuK, nabopaTopHble paboThl) 2
Kewic-sagaHus (nekumm, y4ebHuK, nabopaTopHblie
paboTbl) 2,75

6 YyebHO-mMeTOAMYECKOE U MHhOopMaLMOHHOe obecneyeHne AUCUUNIUHLI (MoAayns)
[lns ocBOEHWA AnCUMNIUHbBI 0ByYaloLWNnCa MOXET UCMONb30BaTh:

6.1 OcHOoBHasa nuTepartypa

1. Mpoueccbl 1 annapaTtbl NULIEBLIX NPOM3BOACTB [TekcT] : y4ebHuK onsa cTyaeHToB
By3oB (rpuc YMO) / A. H. OctpukoB [n ap.]. - 2-e u3g., ucnp. n gon. - Cankr-lNeTtepbypr :
Mpocnekt Haykun, 2020. - 640 c.: un.

2. OcTtpukos, A.H. JTabopaTopHbIN NpakTUKyM MO npoueccam u annapartam: y4yebHoe
nocobne / A.H. Octpuko, A.B. JlormHoB, JI.H. AHaHbeBa [ gp.] — Boponex: BI'YUT
(BopoHexcknin rocyaapCTBEHHbIM YHUBEPCUTET NHXEHEPHbIX TexHororun), 2012. — 281 c. Pexum
poctyna: http://e.lanbook.com/book/5820

3. Mpouecchl U annapaTtbl (OCHOBbI MEXaHWUKN XXUAKOCTU U rasa) [TeKkcT] : NpakTUKym :
y4yebHoe nocobue / A. H. OctpukoB [n gp.]; BI'YUT, Kadenpa texHonornm xxmpos, NpoLeccoB u
annapaTtoB XMMWYECKMX U MULLEBBLIX Npon3BoacTB. - BopoHex : BIYUT, 2018. - 231 c. Pexum
poctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4458

6.2 lononHuTenbHaa nutepartypa

1. PacueT 1 npoektupoBaHMe MacCOOOMEHHbIX annapaToB: Y4debHoe nocobue/llog
Hay4yHou peg. NMpodeccopa A.H. Octpukosa. — Cl16.: sgaTenbcTBO «JlaHby - 2015. — 352 c.: un.
- (YuyebHukmn ans BY30B. CneumnanbHas nutepaTtypa). Pexum aoctyna:
http://e.lanbook.com/book/56170

2. Pac4yeT 1 npoektupoBaHue TennoobmMeHHUKOB : yyebHoe nocobue ans sysos / A. H.
Octpukos, W. H. bonroea, E. KO. XXentoyxoBa [ gp.] ; MNMoa pepakumen npodpeccopa A. H.
OctpukoBa. — 2-e n3a., ucnp. un gon. — Cankr-lMNetepbypr : JlaHb, 2021. — 372 c. — ISBN 978-5-
8114-7769-2. — TeKCT : 3anNeKTPOHHbIN // JlaHb : 9NeKTPoHHO-6MbnuoTeyHas cuctema. — Pexnm
poctyna: https://e.lanbook.com/book/180777

3. OcTtpukos, A.H. PacyeT n npoekTMpoBaHue CYLUUIbHbIX annapatoB [ONeKTPOHHbIN
pecypc] : yuebHoe nocobue / A.H. Octpukos, M./. Cntocapes, E.FHO. KentoyxoBa. — OneKTpoH.
pAaH. —  Cankr-MNMetepbypr : Jlanb, 2018. — 352 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/105992

4. OctpukoB, A.H. PacyeT u npoekTMpoBaHve annapaTtoB AN MeXaHU4YeCKux u
rmapoMexaHnyYecknx nNpoLeccoB [ONEKTPOHHbIN pecypc] : y4ebHoe nocobue / A.H. OcTpukos, B.H.
BacuneHko, J1.H. ®ponosa, A.B. TepéxunHa. — OnekTpoH. aaH. — CaHkT-leTepbypr : , 2018. —
360 c. — Pexunm poctyna: https://e.lanbook.com/book/105819

6.3 MNMepeyeHb y4ebHO-MeTOOMYECKOrOo obecneyeHuss AN CaMOCTOATENIbHOW paboThbl
oby4arowmxcs
1. OcTtpukoB, A.H. JlaBopaTopHbI NpakTUKym MO npoueccam u annapaTtam: yyebHoe no-


http://e.lanbook.com/book/5820
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4458
http://e.lanbook.com/book/56170
https://e.lanbook.com/book/180777
https://e.lanbook.com/book/105992
https://e.lanbook.com/book/105819

cobue / A.H. Octpukos, A.B. JlornHos, J1.H. AHaHbeBa [u ap.] — BopoHex: BI'YUT (BopoHex-ckui
rocygapCTBEHHbI YHUBEPCUTET WHXEHepHbIX TexHonorun), 2012. — 281 c. Pexum po-ctyna:
http://e.lanbook.com/book/5820

2. PacuyeT 1 npoektnpoBaHue TennoobmeHHMKoB : y4ebHoe nocobue anga BysoB / A. H.
OctpukoB, W. H. Bbonroea, E. KO. XXentoyxoBa [v ap.] ; Mo peaakumen npodpeccopa A. H.
OctpukoBa. — 2-e n3a., ucnp. n gon. — Cakr-lMetepbypr : JlaHb, 2021. — 372 c. — ISBN 978-5-
8114-7769-2. — TeKCT : 3aNeKTPOHHbIN // J1aHb : 9NeKTPOHHO-6MbnnoTeyHas cnctema. — Pexnm
poctyna: https://e.lanbook.com/book/180777

3. OctpukoB, A.H. PacuyeT n npoekTupoBaHWe CyLWUSIbHBbIX annapaTtoB [3NeKTPOHHbIN
pecypc] : yyebHoe nocobue / A.H. Octpukos, M.N. Cntocapes, E.FO. XXentoyxoBa. — OnekTpoH.
AaH. —  CaHkr-lMetepbypr : Jlawb, 2018. — 352 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/105992 .

4. Tpoueccbl M annapatbl XUMUYECKMX W MNULLEBbLIX Mpou3BoacTB. MaccoobmeHHble
npouecchbl [ONEeKTPOHHbIM pecypc]: MeToANYECKME yKa3aHUs N 3adaHnst K KypCOBOMY NPOEKTY Ans
CTYAEHTOB O4YHOM M 3a04HON dhopMbl 00y4veHust / OcTtpukos, A. H., CmupHbix, A. A., Cniocapes, M.
W., boniroea, W. H.; BI'YUT, Kadeapa TexHONormm >xmpos, npoLeccoB U annapaTtoB XMMUYECKUX U
nMULLEBbIX NpPoOu3BOACTB. - BopoHex, 2014. - 36 C. Pexunm pocrtyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/584

5. lMpoueccbl M annapaTtbl XMMUYECKMX U NULLEBbLIX MPOU3BOACTB. Tennosble npouecchl
[OnekTpoHHbIN pecypc]: MeToaNYECKMe yKasaHus 1 3aaHns K KypCcoBOMY NPOEKTY AN CTYAEeHTOB
OYHOM N 3ao4HOn hopmbl 0byveHns / Octpukos, A. H., CmupHbix, A. A., Cnocapes, M. U.,
Bonroea, WN. H.; BI'YUT, Kadenpa TexHonormm Xupos, NpoueccoB U annapaTtoB XMMUYECKUX U
nMULLEBbIX NpPou3BOACTB. - BopoHex, 2014. - 32 C. Pexunm pocrtyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/585

6.4 lepeyeHb pecypcoB  MH(POPMALMOHHO-TENIEKOMMYHUKALMOHHON  CeTU
«UHTepHeT», HeOBXO0ANMbIX ANl OCBOEHUSA AUCUMNNUHBLI (MoAayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» OneKTpOHHbIV agpec pecypca
«Poccutickoe obpaszosaHue» - ¢hedeparnbHbil | http://www.edu.ru/index.php
rnopmai
HaydyHas anekmpoHHasi bubriuomeka http://www.elibrary.ru/defaulttx.asp?

®edeparnbHas yHuUsepcumemckasi KomrnbomepHas | http://www.runnet.ru/
cemb Poccuu
UHopmayuoHHasi cucmema  «EOuHoe  OKHO | http://www.window.edu.ru/
docmyrna K obpa3ogamesibHbIM pecypcam»
AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Caim MuHucmepcmea Hayku U 8bicweeo | http://minobrnauki.gow.ru

obpasoeaHusi PO

lMopman omkpbimozao on-line obpa3osaHusi http://npoed.ru
UHopMayUOHHO-KOMMYHUKaUUOHHbIE http://www.ict.edu.ru/
mexHosioeuu 8 obpa3osaHuu. Cucmema

edeparbHbix 0bpazosameribHbIX N1opmaros

AnekmpoHHas UHgopmayuoHHO- | http://education.vsuet.ru

obpaszosamernbHas cpeda ®FEOY BO «BI'YUT

6.5 MNepeyeHb MHPOPMALMOHHBLIX TEXHOJNOMMIA, UCNONb3yeMbIX NPU OCYLLEeCTBIIEHUM
oGpasoBaTenbHOro npouecca nNo AucuuniuHe (MoAaysnio), BKAO4Yash nNepeyveHb
nporpamMmMHoro o6ecne4yeHuss U MHPOPMALMOHHbIX CMPABO4YHbIX CUCTEM

Mpy M3yvyeHUn AUCLMNNAMHBLI UCNONb3yeTCs nporpamMmHoe obecnevyeHne, COBPEMEHHbIE
npodeccnoHanbHble ©0asbl AaHHbIX WM WMHAOPMAUMOHHbIE crpaBoyvHble cuctembl: INOC
yHMBEpPCUTETA, B TOM Yucne Ha 6ase nporpammHon nnatgopmbl «Cpeaa anekTpoHHOro oby4veHms
3KL».


http://e.lanbook.com/book/5820
https://e.lanbook.com/book/180777
https://e.lanbook.com/book/105992
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/584
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/585
http://www.edu.ru/index.php
http://www.elibrary.ru/defaulttx.asp
http://www.runnet.ru/
http://www.window.edu.ru/
http://biblos.vsuet.ru/megapro/web
http://minobrnauki.gow.ru/
http://npoed.ru/
http://www.ict.edu.ru/
http://education.vsuet.ru/
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OCBOE€HUMU

ANCUUNIIUHDBI ncnonb3yeTcA

JINLEH3NOHHOE W  OTKpbITOE
nporpammHoe obecnevyeHue
MporpamMmmbi JNInueH3un, pekBU3NTbI NOATBEPXKAAIOLLEro Ne aya.
AOKYMeHTa
Adobe Reader XI

(6ecnnaTtHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html

BCE KOMMbKOTEPHbIE
Knaccbl ¢

onepawmoOHHON

cuctemonm Windows

AnbT
O6pasoBaHue

Jinyensna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpo4Ho»

(19, 29 ®CTI10), 309a,

313, 323, 332, 3323,
422,424, 434,
BbubnuoTteka —
Hay4HbIN 3ar,

Bubnuoteka CINO

Microsoft
Windows 8

Microsoft Open License

Microsoft
Windows 8.1

Microsoft Windows Professional 8 Russian Upgrade
Academic OPEN 1 License No Level#61280574 ot
06.12.2012r.
https://www.microsoft.com/ru-ru/licensing/licensing-
programs/open-license

1, 30, 249a, 30906,
319, 327,
BubnuoTteka -
ynTanbHbIK 3an

Microsoft Office
Professional Plus
2010

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level #48516271 o1
17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level #61181017 o1
20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

30, 134, 141, 335
Bubnnoteka
(4nTanbHbIV 3an)

Microsoft Office
2007 Standart

Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No
Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

1, 24, 0396, 105, 251,
336a, 420

Libre Office 6.1

JInyenana Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkntoyeH B
YCTaHOBOYHbIN NakeT onepaumMoHHON cuctemsl AnbT
ObpasoBaHue 8.2)

(19, 29 ©CI10), 309a,
313, 332, 332a, 422,
424, 434, bubnnoteka
— Hay4HbIN 3an,

Bubnunoteka CI1O

Cnpaequo-npaeoeble cucmembli

Mporpammbl JInueH3unun, peKBM3UTLI NOATBEPXAAIOLLEro AOKYMEHTa Ne ayn.
CnpaBoyHble [oroBop o coTpyaHu4yecTtse ¢ “‘UHPpopmMcBA3b-YepHO3EMBE”,
npaBoBast PernoHanbHanbHbI NHPOPMALMOHHBLIV LIEHTP 141, 151,
cucteMa 0o0LLEepOoCcCnnCKon ceTn pacnpocTpaHeHNs NPaBoBOM 2496, 251
«KoHCynbTaHT nHopmaummn KoHcynbtaHT lNntoc
Mnoc» Ne 8-99/RD o1 12.02.1999 r.

7 MaTepmnanbHO-TEXHUYECKOe obecneyeHne QUCLUUNIUHBI

MaTtepuanbHo-TexHU4eckast 6asa npveBefeHa B NMMLEH3MOHHbIX (OpMax U pacnosioXeHa no
agpecy https://vsuet.ru.



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://vsuet.ru./

[na npoBefeHnst y4ebHbIX 3aHATUN (NabopaTopHbIX, NPAKTUYECKUX 3aHSATUIA, FPYMNMNOBbIX U
KOHCYynbTauun,

nHaomBuayarbHbIX

TEKYLEero KOHTPOMsi M MPOMEXYTOYHON

ncnonb3yTcs y4ebHble ayanTopum:

YyebHasa ayautopus Ne 111
AN npoBefeHus y4ebHbIX
3aHATUN

Komnnekt mebenu ansa yuebHoro npotecca.

JlabopaTopHble ycTaHoBKU: «ABcopbumsa yrnekncnoro rasa Bogow», «Pacxoq MOLLHOCTU Ha
nepemMeLwinBaHue, YcTaHoBKU ana undydeHua rmapoamHamMmkm NOTOKOB XWMAKOCTU U ra3oB:
«mapoaMHammnka  3epHUCTOro  crnosi»,  «MapoAMHamuka  KONMMaykoBOW  Tapenkuy,
«OcaxgeHve, BUTaHNE U yHOC TBEpAOMN YacTuubl B Xuakon cpefge», «OcaxaeHne TBepAbIX
Yactiy B xuakon cpepe», «OnpepeneHve KOHCTaHT npouecca  (hunbTpoBaHMsY,
«BbapabaHHbIn Bakyym-dunbTp», «[pocTas neperoHka», «MccnegosaHune Tennonepeaayv B
TennoobmeHHuKe Tuna «Tpyba B Tpybe»», CTeHa KONOHHbIX annapaTos.

MepeHocHoe obopyaosaHue: MynbTumeaniiiein npoektop NEC NP 100; Hoyt6yk Rover Book
W 500L; aKkpaH.

YyebHas ayautopusi Ne 115
ONs npoBefeHus y4ebHbIX
3aHATUI

KomMnnekTt me6enu ana y4eGHoro npotecca.
NaGopaTopHble ycTaHOBKM: M3yyeHne pexxuMoB OBWXEHUS XXUAKOCTU, OTHOCUTENbHBIN NMOKOW
KMOKOCTM BO BpallaloleMC BOKPYr LUMUMHAPUYECKOM OCU  LIMNMHOPUYECKOM cocyae,

aTTectauum)

WcnblTaHne BakyyMm-Hacoca, McnbiTaHne LeHTpobexHoro BeHTUnATopa, McnbiTaHve
LieHTPOBEXHO-BMXPEBOro Hacoca, HopManbHble ucnbiTaHne LeHTpobexHoro Hacoca, CteHa
BepHynnn, y4ebHO-HarnagHble nocobus no  Tematudeckum  pasgenam.  YyebHo-
nabopaTtopHble KOMMnekchl: MccnegoBaHue rugpoovHaMukn xugkocty; WccnepoaHue
napameTpoB paboTbl HACOCOB.

MepeHocHoe obopyaoBaHue: MynbTumeaniiHbii npoektop NEC NP 100; Hoyt6yk Rover Book
W 500L; aKkpaH.

YyebHas aygutopus Ne 117
ONsi npoBefeHus y4ebHbIX
3aHATUN

Komnnekt mebenu ansa y4ebHoro npouecca.
MakeT BaKyyM-BbIMapHOW  YCTaHOBKM C
maccoobmeHHoro annapata. CTteHgpl:

BbIHOCHOM  rpetowen  kamepon. MakeT
«TpexkopnycHas BaKyyM-BblNapHas YyCTaHOBKa,
«PekTndumkaumoHHas  yctaHoBka  HemnpepbiBHOro  gewcteus»,  «OCHOBHble  BuAbI
dunbTpoBanbHbIX MartepuanoBy», «Mcnonb3dyemble BuObl Hacagok B MacCOOOMEHHbIX
annaparax», «PasnuyHble BUAbl KOHTAKTHBIX YCTPONCTB MacCOOOMEHHbIX annapaToBy.
MepeHocHoe obopyaoBaHue: MynbTumeaniiHbli npoektop NEC NP 100; Hoyt6yk Rover Book
W 500L; akpaH.

[NomelLeHne ans
camMoCTosTeNbHON  paboThbl
obyyvatowmxcs, aya. Ne 113

YuebHo-HarnagHble nocobus no KypcoBoMy npoektupoBaHuio. KomnbtoTepol: Celeron 2.8
[Tu, Intel Celeron-120, Pent-5-200.

MonwuTopbl: Samttron 56e, LCD TFT Samsung, ASUS VW193D BK. Knasuatypa (3 wr.).
Mbiwb (3 wrT.)

[ononHUTEeNbHO ANsi caMoCTosATeNbHOM PaboThl 06yYaoLWMXCS UCNOMb3YOTCSA YNTalbHbIE
3anbl pecypcHoro ueHTtpa BIN'YUT ocHalleHHble KoMnbloTepaMn co cBOOOAHBIM AOCTYNOM B CETb
NHTepHeT n 6MbnnoTedHbIM 1 MHPOPMALMOHHO- CNPaBOYHbIM CUCTEMAM

8.0ueHOYHbIE MaTepuanbl AN NPOMEXYTOYHOW aTTectaumMuM oOOy4varowMxca no
OUCLUMUMNIINHE

OueHo4Hble maTepuansl (OM) ana gucumninHbl BKAOYaT B cebs:

- NepeyYeHb KOMMNETEHUUN C yKa3aHMEM 3TanoB Ux hOpMMPOBAHUSA B MPOLIECCE OCBOEHUSA
obpasoBaTtenbHOM NporpamMmsl;

- onucaHune nokasaTenen U KpUTEPUEB OLEHMBAHUS KOMMNETEHUMIA Ha pasnuyHbIX 3Tanax
nx OPMUPOBaHUS, ONUCaHNE LIKan oLeHNBaHWS;

-TUNOBbIE KOHTPOSbHbIE 3a4aHMs UMM MHblE Martepuanbl, Heobxoanmble LN OLEHKU
3HaAHUN, YMEHMWI, HaBbIKOB M OMbiTa AEATENbHOCTU, XapakTepuaylLwmx aTanbl OpMUPOBaHUS
KOMMeTeHUMN B NpoLecce 0CBOEHMs1 0bpa3oBaTeribHON NPorpaMmmbl.

-MEeTOANYECKME MaTepuanbl, onpeaensarowmnin npoueaypbl OLEHUBaAHMUS 3HaHUA, YMEHUN,
HaBbIKOB M OMblTa AEeATENbHOCTU, XapaKTepu3yLwmnXx atanbl OPMUPOBAHNSA KOMMNETEHLMNA.

OM npeacTtaBnsalTCA  OTAENbHbIM  KOMMOHEHTOM U BXOAAT B COCTaB pabouen
nporpamMmmbl UCUUNIUHBI.

OueHo4Hble MaTtepuansl opmupytotca B cootsetctBun ¢ 1 BIYUT «lNonoxenne o6
OLIEHOYHbIX CpeacTBax».



NMPUNOXEHUE

K pabo4yen nporpamme

1. OpraHM3au,V|0|-||-|o-MeTop,quCK|ne OaHHble AUCLUNNUHbI AN 3a04HOMN

¢opMbI 06y4eHus

1.1 O6BbeMbl pa3nuyHbix popM yyebHOM paboTbl U BUAbI KOHTPONS B

cooTBeTCTBUU C y‘-leGHbIM nmnaHoOM

Buabl yuebHoOM paboThbl Bcero yacoB| CemecTtp
4
akag. akapg.
O6Lasa TpygoeMKoCTb ANCLUNIUHBI 108 108
KonmakmHasi paboma, 8 m.4. ayOumopHble 3aHAMusi: 17,9 17,9
Jekumn 6 6
B Tom uncne B popme npakTuyeckon noaroToBKM - -
JTabopaTtopHble paboTbl 8 8
B Tom uncne B popme npakTuyeckon noaroToBKM - -
PeueH3anpoBaHne KOHTPOMbHbIX paboT 0,8 0,8
KoHcynbTauumn TekyLime 0,9 0,9
KoHcynbTauum nepea sk3ameHoM 2 2
Bugpl atTectaumm (9k3ameH) 0,2 0,2
CamocmosimenbHasi paboma: 83,3 83,3
lMpopaboTka mMaTepmanoB MO KOHCNEKTY nekuun (cobeceoBaHune, TECTUPOBaHME, 20 20
pelleHne Kenc-3agaHui, 3agay)
MpopaboTka maTepmanos no y4ebHuky (cobecenoBaHne, TECTUPOBAHUE, PELLEHME 50,3 50,3
Kenc-3afaHun, 3agay)
MoprotoBka k 3awute nabopaTopHbix paboT (cobecemoBaHue, TecTUpOBaHMe, 13 13
pelLeHne Kenc-3agaHun, 3agady)
lModzomoeka k 3Kk3amMeHY (KOHMPOJib) 6,8 6,8




OLIEHOYHbLIE MATEPUAIJIbI
AnA NPOMEXYTOYHOU ATTECTALIUA

no gucuunivHe
F'mpgporasognHamuka




1 MNepeyeHb KOMNETEHLUUN C YKa3aHueM aTanoB ux opMmpoBaHuUA

Ne Kog dopmynupoBka Koa n HanmeHoBaHue nHguKaTopa AOCTUXKEHUA
n/n | Komnert KOMneTeHLuuun KoMneTeHuUn
eHuun
1 OlK-4 CnocobeH WO1onk-4 - leMOHCTpUpyeT NOHMMaHMe OCHOBHbIX 3aKOHOB [ABMXEHUs
AEeMOHCTPUpOBaTh KMOKOCTM U rasa

npnMeHeHne OCHOBHbIX
cnocoboB nonyyeHus,
npeobpasoBaHus,
TpaHcnopTa u

TennoTexHN4eCKnx
YCTaHOBKax N cnucrtemax

ncnonb3oBaHUA TeENNOThbl B

NO20rk-4— MpUMeHSeT 3HaHWS OCHOB rMAPOANHAMMKM AN pacyeToB
TENMNOTEXHNYECKNX YCTaHOBOK U CUCTEM

Koa n HaumeHoBaHue MHAUKaTopa
AOCTUXEeHUA KoMmnetTeHUUU

Pe3ynbTaThbl 00y4yeHuUs (nokasaTenu oLueHUBaHUS)

MO 1onk-4- JleMOHCTpUpyeT NoHMMaHmne
OCHOBHbIX 3aKOHOB ABWXEHMWS XUAKOCTU
nrasa

3HaeT: 3aKOHbl MeXaHWUKN XUOKOCTU 1 ra3a, (nsnyeckyto CyLLHOCTb
ABIEHWI, MPOUCXOAALMX B cpedax Nnpu peanusaunm ruapaBnmyeckmx
npoLeccoB

YMeeT: ncnonb3oBaTb Ha NpaKkTuKe OCHOBHbIE NPUHUUNbI U obwwme
NOJSIOXKEHUSA MEXaHUKWN XXUOKOCTU U rasa, Npu-MeHsiTb punsnko-
MaTeMaTu4ecknin annapar npu paspa60TKe TEeXHOJTOrM4eCcKknx npoLeccos,
BKIMKOYaKLWMX HAaCOCHbIE YCTAaHOBKA U oGopynoaaHme Cc rmapo-u
nHEBMONpMBOOOB

Bnapeet: adhpeKkTMBHBIMM METOAaMM U CpeacTBamMmn MHPOPMaLMOHHBLIX
TEXHOMOorMM No pacyeTty TPyboNpoOBOAHbBIX CETEN N rMAPaBNNYECKUX MaLlvH
ONS nepemeLleHns XXUOKoCcTen 1 ra3os, perynmpoBaHuio paboTsl
rMAPaBAMYECKUX MaLUMH U CUCTEM MAPAaBNNYECKOrO U MHEBMAaTUYECKOro
npuBoAa, HaBblKamMy BbIMOSIHEHUS TMAPOANHAMNYECKUX SKCEPUMEHTOB 1
NCMbITaHNSA TMAPaBINYECKNX MALLWH

MO20nk-4— MNpyUMeHAEeT 3HaHMSA OCHOB
rMapoauHamukn Ansi pacyeToB

3HaeT: YCTPOMCTBO M NPMHLMN paGoThl rtMAPaBINYECKMX MaLLWH, YCTPOWCTB U
annapartos, MeTOoAb! NPOEKTUPOBAHMSI HACOCHBIX YCTAHOBOK /15 pacyeToB

TennoTexHN4eCKnX yCTaHOBOK U CUCTEM

YMeeT: cocTaBnsatb rmapasyindyeckme cxembl NPOnU3BOACTBEHHbLIX 00BbEKTOB,
NPUMEHATb TUNOBbIE CXeMbl UCNOJ1b30BaHUA rmMapo- 1 NnHeBMoannapaTos,
perynmpoBaTb pa60Ty HacocCa Ha CeTb

BnageeT: npMMeHeHMsa TeOPETUYECKMNX MOMOXKEHNA MEXAHWNKN XNOKOCTU U
rasa K pelweHuno npakTn4eckmnx 3agad B obnactu NPUKNagHoON MexaHuKu,
HaBblKaMW BbINOJTHEHUA TMAPOANHAMUNYECKNX SKCNEPUMEHTOB U UCTbITAHNA
rmapasnnyeckmx MalmH

2 [MacnopT oueHO4YHbIX MaTepuanos No gUucuMnInHe

Ne Pasgensl NHoekc OueHoYHble MaTepuansl TexHonorusi/npoueaypa
n/ OUCLMNINHDBI KOHTpOnupy HaumeHoBaHue NeNe 3agaHui oLeHMBaHus (cnocob KOHTPONs)
n emom
KoMneTeHuu
n (urv ee
yacTu)
1 | Beepenve OlK-4 Tecm (baHk mecmoebix 3adaHuli) 1 BnaHo4Hoe nnu komnbloTEPHOE
TECTVpoBaHue
CobecedosaHue (8ornpockl K 3a4emy) 34-37 KoHTponb npenogaBaTtenem
2 | 'mopasnuyeckn OlK-4 Tecm (baHk mecmoebix 3adaHuli) 2-5,20 BnaHo4Hoe nnu komnboTEPHOE
€ npoveccebl TecTpoBaHue
TpaHCMopTMpOBa CobecedosaHue (80rpochkl K 3a4emy, 38-43 KoHTponb npenopaBatenem
HUA K nnabopamopHbsiM pabomam)
TEXHOMNOrNYecku _
X cpeq Kelic-3ad0aHue 26 KoHTponb npenogasatenem
3 | M'mgpomexaHunye | OlMK-4 Tecm (baHk mecmoebix 3adaHuli) 6-12,21 BnaHo4Hoe unu komnbloTepHOE
CKue npovecchl TecTpoBaHue
u o6opynosaHue CobecedosaHue (80rpockl K 3a4emy, 44-53 KoHTponb npenopaeatenem
ans ux K nnabopamopHbiM pabomam)
peanusaumn Kelic-3ad0aHue 27-29 KoHTponb npenogaeatenem
4 | Tennosble OlK-4 Tecm (baHk mecmoebix 3adaHuli) 13-14,22 BnaHo4Hoe nnn komnbloTepHOE
npouecchl u TecTnpoBaHue
annaparbl CobecedosaHue (80Mpochkl K 3a4emy, 54-60 KoHTponb npenogaeaTtenem
K nabopamopHbIM pabomam)
Kelic-3adaHue 30-31 KoHTponb npenogasatenem
5 | MaccoobmeHHbl | OrllK-4 Tecm (baHk mecmoebix 3adaHuli) 15-19,23-25 BnaHo4Hoe nnn komnbloTePHOE
€ npoLecchl 1 TecTnpoBaHue
annaparbl CobecedosaHue (80Mpochkl K 3a4emy, 61-74 KoHTponb npenogasaTtenem
Kk nabopamopHbiM pabomam)
Kelic-3adaHue 33-32 KoHTponb npenogasatenem




3 OueHoYHbIe MmaTepuanbl Ans NPOMeXyTO4YHOM aTTecTauum

TunoBble KOHTPONbHbIE 3aJaHUA UITU UHbIE MaTepuanbl, HeO6XoaMMbIe ANA OLEeHKN
3HaHUWN, YMEeHUN, HaBbIKOB U (UNIN) ONbITa AeATENIbLHOCTU, XapaKTepM3yroLWmX 3Tanbl
chopmMMpoBaHMA KOMNETEHUUN B NpoLiecce OCBOEHUs1 obpa3oBaTesibHON

ATTecTaumsa obyyatoLerocsi No AMCUMNINHE NPOBOANUTCA B hopMe TECTUPOBAHWS, U

npeaycMaTpyBaeT BO3MOXHOCTb NocreaytoLlero cobecefoBaHus (3aveTa).

Kaxxabli BapuaHT TecTa BkntovaeT 20 KOHTPOSbHbIX 3a0aHuK, U3 HUX:
- 9 KOHTPOSbHbLIX 3a4aHNK Ha NPOBEPKY 3HAHUNA;

- 9 KOHTPOMbHLIX 3a4aHNin Ha MPOBEPKY YMEHUN;

- 2 KOHTPOMbHbIX 3a4aHNn Ha NPOBEPKY HaBLIKOB.

3.1 Tecmsbl (6aHk mecmoebix 3adaHull)

3.1.1 OlMK-4 Cnoco6eH AeMOHCTPUpPOBaTb NPUMEHEeHUEe OCHOBHbIX CNOCO60B
nonyyeHus, npeobpasoBaHus, TpPaHCNOPTa U UCNOSNb30OBaHNUA TENNOThLI B
TeNJIOTEXHMYECKUX YCTaHOBKaX U cucTemax

Ne

3agaHnga

TecToBOE 3agaHue

A (Ha BbIGOp ogHOro NpaBUNIbLHOrO OTBETA)

1

CyLLHOCTb rMrnoTe3abl CNMOLWHOCTM 3aKMo4YaeTcs B TOM, HYTO XUAKOCTb paccMaTpuBaeTCs Kak
1) cpena, MetoLLas pa3pbiBbl U NMYCTOThI

2) crnoxHas cpefa C pacTBOPEHHbIMU razamu, BeLecTBamu, MMetoLLas paspbiBbl U NyCTOThI
3) HenogBWXHOE TBEPAOE MINW XUAKOE TENo, Npu onpeaerieHHoN TemnepaType 1 AaBneHun

4) KOHTMHYYM, HenpepbIBHAsA CNJOWHasA cpeaa

B OTKpbITOM COCYyAEe HaXOAUTCSH XKMOKOCTb C MMOTHOCTLIO o = 1000 kr/m3. MaHoOMeTp, NPUCOeaVHEHHbIN B
HEKOTOPOM TOYKe cocyaa, nokasbiBaeT AasneHue p = 5-10 Ma. Ha kakoii BbICOTE Hag A4AaHHOW TOYKOM
HaxoauTCst YpOBEHb XXMOKOCTU B pe3epByape?

1) 15wm

2) 05m

3) 15m

4) 5m

Hantu KpuTnyeckyto ckopocTb B npsiMoii kpyrnon Tpybe d = 0,020 M ons Bo3gyxa, ecnv ero AUHaMU4eCcKui
KO3(OAULIMEHT BASKOCTM U NMIOTHOCTb COOTBETCTBEHHO PaBHbI £/ = 2 -107° Nac, p= 1,2 krime.

1) 8,3wmlc

2) 1,9wmilc

3) 3,3wmlc

4) 2,3m/c

Kakoi 3akoH MexaHVK/ BblpaxaeT ypaBHeHne bepHynnu?
1) 3akoH CoXpaHeHMs1 KONMMYECTBa OBMXKEHUSA
2) Btopoi 3akoH HbloTOHa
3) 3aKoH coxpaHeHusl IHeprum
4) 3akoH coxpaHeHus MaTepum

Hacoc nogaet macno c¢ pacxogom 2 n/c Ha BbicoTy 60 m. MNoTepu Hanopa cocTaensioT 42 m. Oba pesepByapa
oTkpbITI, KM Hacoca paseH 0,6. MnotHocTs Macna p = 900 kr/m3. Yemy paBHa MOLLHOCTb Ha Basly Hacoca?
1) 30«kBT
2) 3kBr
3) 1,77 kBt
4) 1,24 kBt

CKOpOCTb ocaxgeHua npu nammHapHOM pexmnme paccymTbiBaeTcda no cpopmyne:
2 2
ad<  pw
a)f————;
4 2

6) gdg(pmz—p)p ;
yr

g) 99°(om - p).
18u

r) [4(pm—p)od
3%

OCHOBHOI pacyeTHOW reoMeTpUYEeCcKON XapakTepUCTUKOM OTCTOMHMKA SIBNSETCA
a) BblCOTa OTCTOWNHMKA;

0) ANNHa OTCTOMHMKA;

B) Nnowjafab NOBEPXHOCTM OTCTOMHUKA B NinaHe;

r) BEpPHbI OTBET HE yKasaH.




YpaBHeHve Ans ruapaBnMyeckoro ConpoTMBNEHNS HEMOABWXHOIO 3€PHUCTOrO CIos,
roe | — BbiCcOTa 3€pHUCTOrO Cros;

ds — 3KBUBANEHTHbIN AnaMeTp KaHaroB;

W — CKOpOCTb;

A — KO3 PUUMEHT CONPOTUBIIEHMS;

p — NNOTHOCTb.

a) @+2,3?
Re

6) ;1 oW ;
d, 2

]

pw?

B) A

r) ll_ﬂ
d, 2

MpaBunbHasi 3anncbk OCHOBHOTO AN depeHLNanbHOrO ypaBHEHUS hnNbTPOBaHWS, €CIN
AP — pa3HoCTb JaBneHun,

Roc, Rp — conpoTuBneHus ocagka u ounbTpoBanbHOW Neperopoaku,

V — 06bem cunbTpaTa,

S — nnowaab NOBEPXHOCTU (OUNBbTPOBaHMUS,

T — NPOAOIMKUTENBHOCTU (DUNBTPOBAHMUS.

dv . dv AP
a) AP=,L1(R”C+R¢)E, QE:W
oc b ) .

av AP av AP '

) d_rzy(Roc+R¢); ) sdr u(R.+R,)

10

Kputepun PenHonbaca Ang NpoLeccoB NepeMeLLBaHNS paBeH:

a) Ran3d5; 6)&(12; B)&z; r)ﬂ.
u p(nd) g

11

MoLuHoCTb, I'IOTpeGJ'IHEMy}O MeLLankon npm YCTaHOBMBLLUEMCA pexnme, pacCynUTbiBakOT MO cbopmyne:

345
1) pnd® ; 2) K, - pn’d®; 3)M_
7 n

12

OCHOBHbIM TEXHONOMMYECKMM NokasaTernem unbTpoBarbHbIX NEPEropoaoK SBMSHOTCS
a) nnowagap;

0) ToNWuHa;

B) 3aAepKMBaroLlas CnoCOBGHOCTL;

r) BHELLHWIA BUA,

13

Hakunb Ha cTeHkax TennoobMeHHOro annapaTta Heo6xoaANMO yaansTh, Tak Kak

a) oTnoxeHue ocagka Ha Tpy6ax yMeHbLlaeT KoadhpuLMeHT Tennonepesayu;

0) HaKuMb yMeHbLUAET ceveHue Tpyd 1 yBenuumBaeT ruapoamHaMUYeckoe CONpPOTUBIIEHNE ABUXEHMIO
pacTBopa;

B) OTNOXEHUE 0cadKa CHUXAeT KO3(PULMEHT TENNooTaauy;

r) OTNOXeHue ocafKa He BMUSET Ha Tennonepeaayy.

14

Hanuuue B nape HeGonbLUMX NpUMeECel BO3ayXa U HEKOHAEHCUPYHOLLMXCS ra3oB
a) noBblWwaeT KoapULMEHT TennooTaauu;

6) He BNUsieT Ha KO3 PULIMEHT TENNooTaAauY;

B) pe3KO CHMXaeT KO3 PULMEHT TENNI00TAAYM;

r) ysenuumeaet A =Yyae ~tem.

15

YkaxuTe npaBwUIibHYKO 3annucb Yncna eanHUU nepeHoca Maccbl npu aGCOpGLI,VII/I
a) K FAY,;

231g 6.
Ay,

B) Yu — Yk :

Aycp
) G(Y, —Yi)-

16

CocrtaB napa, yaansitoLierocsi U3 pektuunkaLMoHHON KONOHHbI B fiedhrnermaTop, paBeH cocTaBy
a) KyboBOro ocTaTka;

0) ncxogHom cmecy;

B) AUCTUNNATA.

17

[uarpamMmMa coOTBETCTBYET MpoLeccy




a) abcopbuus;
0) pekTudmnkauums;
B) NeperoHka

18 CwmewmBaeTca Gi Kr Bo3ayxa ¢ napameTtpam li, X1 n Gz kr Bo3gyxa ¢ napameTpamu Iz, Xz. OTHoweHne G1/Gz =
3. YkaxuTe HoMep TOYKM CMeCU Ha |-x gnarpamme
| 12
Y’
l1 4 —1
3/
1 ’<
X1 X2 X
a)1;
0) 2;
B) 3;
r)4;
A) 5.
19 Ecnu napumansHoe AaBneHue napa Haj NoBEPXHOCTbIO MaTepuarna npeBbIIaeT ero napumansHoe AaBreHve B

rase, T0:
a) bynet paBHOBeCHUE;
0) nper cyuwka;
B) MAET yBraxHeHve;
r) nget copbums

B (Ha BbIGOP HECKOJNbKUX NPaBUNbHbIX)

20

Hacoc ans paboTtbl Ha ceTb nogbupatoT no
1) 3apaHHOM nopave;
2) Tpebyemomy Hanopy;
3) Nones3Hom MOLLHOCTY;
4) makcumanbHomy KA.

21

Mpu nepexofe 3epHUCTOrO Cosi B NCEBLOOXKIMKEHHOE COCTOSIHNE YBENMYMBAETCS
a) NOPO3HOCTh;

6) BbicOTa cnos;

B) rmapaBnnyeckoe ConpoTUBIEHNE

22

KomneHcauus TemnepaTtypHbIX YANMHEHWI NPedyCcMOTpeHa B TENNIO0OMEHHUKaX

} i
ki
ir
¢
1 —g'




-
—
-
-

g

I

|

1 |

i

B) r)

0,B, T

23

KonoHHble TapenbyaTtbie annapaTbl MOryT paboTaTb B rMapoaNHaMUYECKMX peXMMaX:
a) Ny3bIpbKOBOM,;

6) nneHo4HoMm;

B) MOABMCAHWS;

r) NeHHoM;

A) CTPYMHOM;

€) 3MynbrupoBaHns

24

Hacapgou4Hble KOMOoHHbI MoryT paboTaTh B rMApOAVHAMUYECKUX PEXMMAX:
a) Ny3blpbKOBOM;

6) nneHo4YHoM;

B) NoaBUCaHuA;

r) NEHHOM;

[) CTpy/HOM;

€) aMynbrupoBaHus

25

Kakue cywmnkun Hanbornee LenecoobpasHbl Ans CyLUKW CbiMydnx MaTepuanos?
Onsa cywku Mmatepranos UCMOMb3YIOT CYLUMIIKK:

1) 6apabaHHble;

2) BanbLuoBbIE;

3) neHTO4HbIE;

4) ¢ KUNAWMM croem;

3.2Kenc — 3apgaHuna
3.2.1 Ol1K-4- CnocobeH 0eMOHCMpuUpoeamb NMPUMeHeHUe OCHOBHbIX cnocoboe
nony4eHusi, npeobpasoeaHusi, mpaHcnopma u ucnosib308aHusi mernsjomsi 6
mensiomexHU4YecKuUx ycmaHoeKkax u cucmemax
3adaHue: [JaTb pa3BepHyTble OTBEThI HA CreayoLlmne CUTyaLMoHHbIe 3adaHns

Homep TekcT 3agaHus
Bonpoca

26 Cutyauus. B uexe, rge Bbl paboTaeTte, HE06X0ANMO YBENMYUTL NPON3BOANUTENBHOCTL. LIeHTpoBexHbIN Hacoc nogaeT cbipbe B
konuyectee 20 m%u, cospasas Hanop 50 m. MonHeii KM Hacoca 7 = 0,8.
3apanue. MpegnoxuTb MEPONPUATUS MO YBENUYEHMIO NPOU3BOANTENBHOCTU Hacoca

OTBeT: [poM3BOAMTENBHOCTL HACOCa — KOMUYECTBO XUAKOCTY, NOAABAEMOE HACOCOM B HANopHbIe TpyGonpoBoa B eAuHULY
BpemMeHu. [Ins yBenuyeHusi Npou3BOAUTESNTbHOCTM HACOCa MOXHO:

1. YBenuuutb uncro o6opoToB paBoyero korneca Hacoca, UCXOAs 13 3aKOHOB MPOMoOpLMOHAnNbHOCTU Q1/Qz=ny/N,.

2. CHU3MTb rMapaBnUYECcKoe CONPOTMBIEHNE B HANOPHOM Tpy6onpoBoge. [/ 9TOro OTKPbITh MOMHOCTLIO 3aABWXKKY Ha
HanopHoM TpyGonpoBoae, yBENUYUTL AMaMeTp HaMopHOro Tpy6onpoBoaa, 0AHaKo AMaMeTp HanopHoro Tpy6Gonposoaa
AormkeH BbiTb MeHbLUe AuameTpa BecachiBatoLero TpyGonposoaa.

3. MNoaknioynTb ABa Hacoca napasnsesnbHo.

27 CuTtyaums. Bel paboTaeTe MacTepOM Ha OUYUCTHBLIX COOPYXEHUsIX, HEOBXOAMMO NPOBECTU PEKOHCTPYKLMIO C LieNbio YBENUYeHUs!
NPOM3BOAMUTENBHOCTU OTCTONHUKOB.
3apanue. MNpeanoxuts MeponpuaTHsi Mo YBENUYEHUI0 NPOU3BOAUTENBHOCTM OTCTOWHUKOB

OTBeT: Npon3BoaUTENBHOCTL OTCTOMHMKA 3aBUCUT OT CKOPOCTU OCaXAEHWS U NMoLaam oTCTonHuKa. [Onsi yBenuyeHus
NpPOV3BOANTENBHOCTU OTCTOMHMKA MOXHO:
1. YBenuuutb pasmep ocaxpgaemMbix YacTuu, fobasnsas pacteopbl NMAB. Yem kpynHee yacTuubl, TeM Gornblue nx CKOpoCcTb
ocaxaeHus.
2. MNepen OTCTOMHMKOM CYCMEH3WI0 Ha0 NOAOTPETb AMNs CHUXEHUS BA3KOCTU cpefbl. CKOPOCTb ocaxaeHus obpaTHo
nponopuuoHasnbHa BA3KOCTHU.
3. [ina yBenuyeHns NoBepxXHOCTU OCaXKAEHNS YCTAHOBUTb MHOTOSIPYCHbIE OTCTOMHWKM.

28 CuTtyauus. Bbl paboTaeTe Ha cTaHuMK OUINbTPOBaHUA caxapHoro 3aBofa, He06X0AMMO YBEMUYUTL CKOPOCTb (hUNbTPOBAHMS C
Lieblo MOBbILLEHWS MPOM3BOAUTENBHOCTY ((hMnbTpoBaHWe BEAETCS NPU NOCTOSHHOM Nepenaje AaBrneHus).
3apanue. MpeanoxvTb MeponpuUsTUs MO yBENUYEHWIO NPOU3BOANUTENBHOCTU (hUNbTPOB

OTBeT: [10BbICUTL NPOM3BOAUTENBHOCTb (PUIbTPA MOXHO, YBEMWUYMB NOBEPXHOCTb (PUNbTPOBAHMS U CKOPOCTb (DUNbTPOBAHUS.
[ns yBenu4eHusi ckopocTu unbTPoBaHWs Hago:
1. YBenuuutb asuxyLLyto cuny npotecca (AP — nepenaz AaBneHuin Ha ounbTpoBanbHON neperopoake) Nbo nosebillasi
136bITOYHOE AaBneHve Hag dPubTPoBanbHON Neperopoakon, Mmbo cosgasas Bakyym nog HeM.




2. MNepea hynbTPOM CycneH3no Hago NoaorpeTb AN CHUKEHUSI BA3KOCTU cpeapl.
3. Ocagok HeobxoauMo yaansiTe ¢ UNbTPOBanbHOM NEPEropoaKM Ansi CHUXKEHWS CONPOTUBIIEHNS.
4. Ncnonb3osatb unbTpoBanbHY NEPEropoAKy ¢ MEHbLUMM CONPOTUBIEHNEM.

29 Curtyauus. Bel pabotaeTe Ha caxapHoMm 3aBoge. [pouecc nepemelumBaHns caxapHOro pactBopa UMeeT HU3KYH
WHTEHCUBHOCTb.
3apaHue: NpeanoxuTe MeponpusiTUsi N0 MHTEHCUUKALMK NpoLecca NepemMeLLnBaHns caxapoCcoaepKallmx pacTBOPOB.
OTBeT: [10BbICUTb MHTEHCUMBHOCTb MEXaHNYECKOro NepeMeLLnBaHNS caxapoCoAepKallnx pacTBOPOB BO3MOXHO CreayoLwyMm
cnocobamu:

1. CHU3UTb BSI3KOCTb NepeMeLLBaEMOro pactTBopa, TEM CamMblM YMEHbLUWTL CONPOTMBIEHWE Cpeabl BpalleHuto Mewanku. C
3TOW Lefbio UCMOoNb3Y0T annaparhkl C TENMOBON pybaLlKoi.

2. YBenununTb CKOpPOCTb BpalleHunst Meluanku. [ins npegorepalleHusi o6pa3oBaHns BOPOHKM BOKPYT Bana B annapaT nomeLlaoT
oTpaxaTernbHble NePeropoaku, KOTopble, KPOMe TOro, CMOCOOCTBYIOT BO3HUKHOBEHWIO AOMOSTHUTENBHbLIX BUXPEN U YBENUYEHNIO
TypOyneHTHOCTW.

3. C uenbto yBenuyeHns TypbyneHTHOCTV cpeabl Npy NepeMeLlrBaHnn UCNonb3yoT MHOropsiAHbIE MeLLasnky (nonacTHble,
TYpOVHHbIE).

4. Ins ynyyweHuns nepemelumBanHusi 6onblumx 06bEMOB B COCyAax C NPOMNennepHbIMY MeLLarnkamy ycTaHaBnMBaoT
andaysopbl.

30 Cutyauus. Bbl paboTaeTe Ha caxapHOM 3aBofe, Ans NoJorpeBa XoMONpecoBaHHOW BOAbI Nepes NOCTYNNeHNeM B OTCTOMHUK
ucnonb3yeTcs BepTUKarbHbIA KOXyxoTpybyaThlii TennoobmeHHuk. 3a 5 MuH Boga aomkHa HarpesaTtbes ot 35 go 85 °C. Cervac
3a NATb MUHYT Boda HarpeaeTcs oT 35 go 60 °C.
3apaaHue: YCTaHOBUTL NMPUYKNHY AaHHOMO MPOUCLLECTBUS U NPEaSIOKUTL PSia MEPONPUSITAIA MO NpeaoTBPaLLEHNIO NOAOOHbIX
CcUTyaumn.

OTBeT: YKomonpeccoBas BOAa He HarpeBaeTCcs A0 3a4aHHON TemnepaTypbl B KOXKyX0Tpyb4aTom TennoobMeHHMKe no
crneyoLmMm NpUYrMHam:

1. NoBepxHOCTb TennoodMeHa 3arpsas3HeHa. Heobxoaumo 0UMCTUTBL MOBEPXHOCTb OT 3arpsi3HEHNI U CHU3NUTb TepMUYECKoe
COMPOTUBIIEHUE CTEHKM.

2. Huskasi ckopocTb ABWXEHMS BoAbl B TpyOkax. CrefyeT yBenUUNTb pacxod BOAbl UMW YCTaHOBUTb NEPErOPOAKY B KPbILLKE U
OHULLE TeNnnoobMeHHMKa.

3. Huskoe gaBneHue n Temnepatypa napa B MeXTpybHOM npocTpaHcTBe TennoobmeHHuka. [ns ysenmueHust koapdmumeHTa
TEN00TAa4u B MEXTPYOHOM NpOCTPaHCTBE NOBLICUTL AABNEHUE Napa v yaanuTb HEKOHAEHCHpyoWwwmecs rasbl (BO3ayx).

31 CuTtyauus. B uexe pabotaet (no NnpssMOTOYHOM CXeMe) BO3AyxonodorpeBaTterb, B KOTOPOM HarpeBaeTcsl BO34yX OT
TemnepaTtypbl tl =20°C go t2 =210 °C ropsiummu razamu, KOTopble oxnaxagarTcst oT TemnepaTtypsl t; = 410 °C go
Temneparypsl t; = 250 °C.
3apanue. OnpegenuTb CpeaHWii TeMnepaTypHbIA HANop Mexay BO3[4yXOM M ra3oM W NpeasioxmTb MeponpusiTus no ero
YBEMNUYEHMIO.

OTBeT: CpegHuit TeMnepaTypHbIA Hanop MeXay rasoM 1 BO34yXOM Mpu NpsiMOTOKe
410°C ras 250°C
>
20°C BO3AYX 210°C
>
A, =410-20= 390°C
A, =250-210=40 °Cc
A, 390
0 ==""=975>2
A, 40
At — At 390-40
Atcp =2 = =153,7°C
In At In9,75
At
CpeaHuii TeMnepaTypHbI HANop Mexay ra3om 1 BO34YXOM NpU NPOTUBOTOKE
410°C ras 250°C
|-
»
210°C BO3AYX 20°C
<
At, =250-20=230 °c
At, =410-210=200°C
At 230
°=——=115<2
A, 200
At + A, 230+200
a, =——r = =215°C
2 2
T.k. Atgp npu npoTuBoTOKE BOMbLLIE, YEM MPY NPSMOTOKE, CrEAOBATENLHO NPOTUBOTOYHAS CXEMa [BIKEHWUS! TENNOHOCUTENeN
6onee agppekTBHA. HE06X0AMMO U3MEHUTL HanpaBreHWe ABWKEHUS OQHOTO U3 TENSIOHOCUTENEN.
32 Curtyauus. Bl paboTaeTe Ha NnpeanpusaTUM NO NPOM3BOACTBY a30THOM KUCIOThI onepaTtopoM abcopbumoHHoM KonoHHbI. [MNepeq

Bamu nocraBneHa 3agava VIHTeHCVICbVILI,VIpOBaTb npowecc.




3apgaHue. [pegnoxuTe MeponpuaTUs No MHTEHCUdMKALMKM NpoLiecca abcopObuum ammmaka BOAON.

OTBeT: [Ina nHTeHcudukaummn npouecca abcopbumm ammmaka Bogo BO3MOXHO NPOBECTM CrieayoLLne MeponpusiTus:

1. CHM3nTL TemnepaTypy BoOAbl.

2. MNoBbICUTb NapumnanbHoe AaBreHne ammuaka B ra3oBON CMECH.

3. obecneynTb Hanbonee achHEKTUBHLIV TMAPOANHAMUYECKNIA pexnM paboTbl abcopbepa Ans co3gaHns pasBUTON NOBEPXHOCTU
KOHTaKTa ha3 Mexay BOAON M aMMUaKOM (3aBMCUT OT CKOPOCTH rasa B annapare).

33 CuTtyauus. BoipaboTaeTe rnaBHbIM UHXEHEPOM Ha X11e6oNpreMHOM MyHKTe. Bam nopyumnu nproGpecTy HoBYyto
3ePHOCYLUUMBHYIO YCTaHOBKY.
3apanue: MNMogobpaTb BO3MOXHbIE KOHCTPYKLIMK CYLUMIMOK, MOSICHUTB MX JOCTOMHCTBA U HEJOCTaTKM.

OTBeT: [Ins BbICYLUMBAHWS 3€PHOBbIX MaTep1anoB BO3MOXHO MCMonb3oBaHue 6apabaHHbiX CYLLUMIOK U CYLUMIOK C KUMSLLUM
(NceBOOOXKMKEHHBIM) CMIOEM.

[locToMHCTBA yKa3aHHbIX CyLUWIOK:

1. IHTeHcHBHasA 1 paBHOMePHas CyLlKa BCMEACTBME Pa3BUTON NMOBEPXHOCTY KOHTaKTa Matepuana u CyLMnbHOro areHTa
(Bo3gyxa).

2. bonbluoe HanpsbkeHne no Bnare.

3. KoMnaKkTHOCTb yCTaHOBKM.

4. B cywmnkax ¢ KnsLwym Crnoem BO3MOXHa CyLLKa NP BbICOKMX TemnepaTypax BCeACTB/E KPaTKOBPEMEHHOCTUN KOHTaKTa.
5. Bbicokast cTeneHb NCNonb3oBaHWsA Tenna CyLUMIIbHOMO areHTa.

HepocTtaTtkn Takmx CyLUMMOK:

1. icTmpaHue v 3HaunTenbHbIA YHOC MENKUX YacTul,.

2. Bbicokoe rmapaBnuyeckoe ConpoTUBIIEHNE B CyLLMIKaX C KUMSALLMM CIIOEM.

3. CyLUMmnKmM C KUMALLMM CNOEM HenpuroaHbl Ans CyLIKM matepvana ¢ 60nbWwW1Mm pasmepomM 4actul,.

3.3 CobecengoBaHue (Bonpochkl K 3a4eTam, 3awmTe nabopaTtopHbix pabor)
3.3.1 OMK-4- CnocobeH deMoHCmMpupoeamb NMPUMeHeHUe OCHOBHbIX cnocoboe
nony4eHusi, npeobpasoeaHusi, mpaHcnopma u ucrnosib308aHuUsi mernsjomsi 6
mensiomexHU4YecKuUxX ycmaHoeKax u cucmemax

Homep TekcT BOMpoca
Bornpoca

34 MpeaomeTt 1 3agaum kypca « TexHonornyeckme npouecchl u nponssoacTea». CoBpeMeHHble 3a4a4n NULLIEBON U
XVIMWYECKOW NPOMBILLNIEHHOCTH.

35 KnaccudgukaLmsa 0OCHOBHbIX TEXHONOrMYEeCKMX NPOLIECCOB.

36 O6LuUMe NpUHLMNbLI aHanu3a 1 pacyeTta NpoLeccoB 1 0bopyaoBaHUs: MaTepuanbHbI U 3HEPreTUYECKUIA
6anaHcbl, MTHTEHCUBHOCTb, 3EKTUBHOCTb, CKOPOCTb, ABWXKYLLAS cuNa npoLecca, CONpoTUBIIEHNE NEPEHOCY.

37 Mepbl N0 ynyyLIEHUI0 KAYeCTBa TEXHOTOMMYECKNX MPOLECCOB.

38 YKvgkue TexHonornyeckne cpenpl, kak 00beKT nccrnegoBaHus.

39 XapaKTepuCTUKM ABWXEHUS XMAKOCTU. MaTemaTnyeckoe onucaHve ABMXeHUs N paBHOBECHUS.

40 YpaBHeHusi aHeprun. oTepu sHepruu.

41 'vopaenuyeckme MalmHbl. OCHOBHbIE XapaKTEPUCTUKM U NapamMeTpbl.

42 Cnocobbl ynpaeneHnst Ka4eCTBOM NPOLIECCOB TPAHCNOPTUPOBAHUSA XUAKUX TEXHONOTMYECKUX cpes.

43 Cnocobbl perynupoBaHus paboTbl rmapaBnMyeCcKMX MallmH C LIeNbio U3roTOBMEHNS NPOAYKLMN B 3a4aHHOM
KONMMYECTBE M 3a4aHHOI0 KavyecTBa.

44 Ponb rugpomexaHmyeckmx npoLeccoB B MULLEBON N XMMUYecKkon TexHonorusax. Knaccmdukaumns
TexHonornyecknx cuctem. Knaccugumkaums TeXHONOrm4eckmx npoLieccos.

45 TeueHne XMOKOCTN Yepes 3epHUCTbIe U NopuUcTble cnon. MaTemaTtunyeckoe onncaHwe npouecca.

46 M'mapoavHamuka NCeBAOOXMKEHHOMO CnosA. Mepbl Mo yny4LleHWIo KayecTBa nNpoLecca: UHTEHCUduKauus
noBbleHne 3MPEKTUBHOCTU NCEBOOOXKIMKEHMS.

a7 duanyeckas cyLLHOCTb nNpouecca ocaxaeHus. Matematunyeckoe onvcaHue npouecca. IHTEHCUBHOCTb
OCaXaeHus Npu pasnuyHbIX IMAPOANHAMUYECKUX PEXMMAX.

48 Mepbl MO yny4LleHUo KayecTBa ocaxaeHust: cnocobbl MHTEHcHdMKaLMKM npolecca; Cnocobbl ycTpaHeHust Gpaka
KOHEYHbIX NPOAYKTOB MpoLuecca ocaxaeHus.

49 PasgeneHune Xunakvx HeoaHOPOOHbIX CUCTEM B Mofe  LEeHTPOBEeXHbIX cur. Matematuyeckoe onucaHune
npouecca. PacyeT dhaktopa pasgenerus. Bpemsi n ckopocTb LLEHTPOOEXHOro pasgenexus.

50 KoadppmumeHT achdekTnBHOCTU. Mepbl MO ynyyLEHWIO Ka4YecTBa LLeHTpUAYrMpoBaHus: cnocoobl
WHTEHCMdMKALMKN NpoLiecca LeHTpUdyrmpoBaHusi; cnocobbl ycTpaHeHust Opaka KOHeYHbIX NPOAYKTOB npoLiecca.

51 dunbTpoBaHue. dunsmyeckas CyLHOCTb Npouecca. [BmxyLasa cuna, ConpoTuBneHne  MUHTEHCUBHOCTb
npouecca. Marematuyeckoe onucaHne uUNbLTPOBaHUS.

52 PexxMmbl NOCTOSHHOMO Nepenaga AaBfeHns U NOCTOAHHOM CKOPOCTH npouecca. Mepbl No yny4lleHuio kKavyecTsa
unbTPOBaHUA: CNOCOOLI MHTEHCUDMKaLMK NpoLiecca; Cnocobbl yCTpaHeHst Gpaka KOHEYHbIX MPOAYKTOB
npouecca.

53 MepemelwmBaHue B xuakux cpegax. Buael nepemerunBaHuns. MIHTEHCUBHOCTb U 3EKTUBHOCTb
nepemeluBanus. MexaHuveckoe nepemMmeLuMBaHne. AHeprocbepexxeHne nNpy nepemeLLmBaHnm.

54 3HayeHuWe NpoLeccoB TEMNOOOMEHa B XMMWUYECKOM U NULLEBON NPOMBILLNEHHOCTU. Buabl nepeHoca Tenna, mux
xapaktepuctuku. OcHoBbI Termnonepegayn. MatemaTnyeckoe onncaHne nNpoueccoB TennoobmeHa.

55 KpuTepuanbHoe ypaBHeHue TennooTtgauun. Tennonepegaya. CesAsb Mexay KoaduumeHToM Tennonepegaym un
KoadhpULMEHTaMM TENSI00TAAYN.

56 CxeMmbl ABWXeHUs TennoHocuTenen. OnpegeneHue cpegHen ABMXYLLEN CUbl Npouecca Tennonepegayv.

57 MpombilwneHHble cnocobbl NoABoAa M 0TBOAA TENSOTLI B TEXHONOrMYeckor annapatype. Mepbl No ynyyweHuo




KayecTBa: cnocobbl KOPPEKTUPOBKN TEXHOJTIOTMYECKUX NMapamMeTpoB TEMJ10BbIX NMPOLEeCCOB.

58

BbinapueaHue. duanyeckas CYLLHOCTb Npouecca. MeToabl npoBefeHUs BbinapuBaHus. O}J,HOKOpI'IyCHbIe n
MHOIOKOpnyCHble BblilMapHble YCTaHOBKW.

59

MaTepuanbHbivi 1 TennoBow 6anaHckl BeinapuBaHusa. ObLwas 1 nonesHasa pasHocTb TeMmnepatyp. Onpegenexve
pacxofa rpetoLlero napa u noBepxHocTn TennoobmeHa. NpermMyLiecTBa MHOrOKpaTHOro BblnapuvBaHus.

60

Mepbl NO ynyyLIEeHUO Ka4eCTBa BbiNapuBaHUs: 3KOHOMUYECKM LienecoobpasHoe YNCMOo KOPMyCOB BbiNapHON
YCTaHOBKM; CNOCOGbl KOPPEKTUPOBKN TEXHOMNOMMYECKUX MApaMeTPOB BbiNapuBaHus C LeSbio NOMyveHns
NpoAyKTa C 3a4aHHbIMK CBOWCTBaAMM.

61

O6Lwume ceegeHns o maccoobmeHHbIX npoueccax. Knaccudmkaums n nx obuiasa xapakrepuctnka. OCHOBbI
mMacconepegaun co ceoboaHow rpaHyLer pasgena gas ras (nap) - XMaKoCTb, XXUOKOCTb - XUAKOCTb.
MonekynsapHbI 1 KOHBEKTUBHbLIA MacconepeHoc. YpaBHeHe maccooTaauun. Kputepun anddysnoHHoro
nogo6us.

62

KputepuanbHoe ypaBHeHne maccootaayn. BeipaxkeHue koaddumumeHta macconepenaym Yepes koapuumeHTsl
maccooTaaym. CpeaHas ABMXyLLasa cuna npoueccos Macconepegayun. PacyeT MaccoobMeHHbIX annapaTos.

63

Ab6copbuuns. O6Lme ceegeHnst o npouecce U 0bnacTu ero NpakTMYeckoro npumMmeHeHns. MaTepuanbHbii 6anaHc
npouecca. YpaBHeHWE NMHNIA paboymx KOHLEeHTpaumMn. MrnHMManbHbIN 1 onTUManbHbI pacxogbl abcopbeHTa.

64

Mepbl no yny4lieHnto kayecTsa npouecca abcopbuun. MNokasatenu, BNUSIOWLME HA KAYECTBO U KONUYECTBO
npoagyktos abcopbunn. Cnocobbl MHTeHcndukaumum npouecca abcopbuun. BoamoxkHble NpuymHbl Gpaka
npogykTos abcopbumm n cnocobbl nx yctpaHeHus. KoHcTpykumm abcopbepos.

65

MeperoHka xwuakocTer. MpocTas neperoHka 1 pekTudrkaums. PaBHoBecue B ccTeme nap - XMUaKOCTb. 3aKoH
Payns. YpaBHeHVe TMHUM paBHOBECUS.

66

Cxema ycTaHOBKW HeMnpepbIBHOM pekTudmkaummn. MatepuanbHbin 6anaHc HenpepbIBHOW pekTudukauum
BuHapHbIX cMecel. YpaBHEHUE NMMHWUIN paboyumnx KOHLEHTPaLMI YKPEnnsaoLwen 1 ncyepnblBatoLen yacten
PEKTUPMKALMOHHOW KOJNTOHHbI.

67

Mepbl no yny4lieHunto kayecTsa npouecca pektudukauum. lNMokasatenu, BNMAIOWNE HA KAYECTBO N KONNYECTBO
pekTudmkaTa. Cnocobbl MHTEHCUMMKaLMK npouecca. BoamoxHbie npuynHbl 6paka pekTudmkara n cnocobbl nx
ycTpaHeHus. Tunbl peKTMUKALIMOHHBIX KOMOHH.

68

MaccooGMeH Mexay KMOKOCTbIo (rasom Unv napom) 1 TBepabiM Tenom. MacconepeHoc B TBephoii hase.
MacconepeHoc Bo BHelUHe dpase. OCHOBHblE XapaKTepUCTUKM MOPUCTLIX TeN.

69

Apncopbuus. Aocop6eHThl. Ycnosusa gecopbumun. MatepuanbHbein 6anaHc npouecca. MNMpuHumMnuanbHble cxembl
aacopbumoHHbIX NpoueccoB. AgcopbunoHHas annapaTypa.

70

Mepebl Mo yny4LleHuto kayecTBa npouecca agcopbumu. MNokasatenu, BIUSIOLLME HA Ka4eCTBO U KONUYECTBO
npoaykToB agcopbuumn. Cnocobbl MHTEHCUUKALMK NpoLiecca. BoamoxHble NpuynHbI Gpaka npoayKToB
agcop6ummn 1 cnocobbl MX YCTpaHEHUs.

71

Cywika. Obwme cBefeHns. KoHBEKTMBHAs CyLUKa BNaXHbIX MaTepmanos. ®Pr3nyeckme CBONCTBA BMaXHOIO
Bo3gyxa. Quarpamma | - x. MatepuanbHble 6anaHcbl CyLUUIbHBIX YCTAHOBOK.

72

Pacxop TennoHocuTenen. Tennosbie 6anaHChl CyLUMNBbHBIX YCTAHOBOK. TeopeTuyeckas u gericTeBuTenbHas
cywmnka.

73

OcHOBbI KMHETUKM npouecca KOHBEKTMBHOW CYLLKW: CBOWCTBA BaXHbIX MaTtepranoB, KNHETUYECKas KpmBas
KOHBEKTMBHOWM CyLlKK, onpeneneHne npoaoJnkKnTenbHOCTU NepBOro nepmnoaa CyLlku, onpeaerneHune
npoAoIIKUTENIbHOCTU BTOPOIro nepmnoga CyLIKU.

74

Mepbl coBepLLEeHCTBOBaHNS npouecca cyLwku. MNokaszaTenu, BNMSAOLLME Ha Ka4eCTBO U KONMYECTBO
BbiMyckaemon npoaykunn. Cnocobbl nHTeHcudukauum npouecca. Bo3amoxHble npnynHbl 6paka BbICYLLEHHOTO
marepwana u cnocobbl X ycTpaHeHus.

4. MeTogunyeckue MaTepuanbl, onpegendrowme npoueanypbl oueHnNBaHuUsA 3HaHUW,

YMEHUWU, HaBbIKOB 1 (MNKX) onbiTa AeATEeNbHOCTU, XapaKTepu3yoLwmx 3Tanbl
¢hopmMupoBaHUA KOMNETEHLUN.

I‘Ipou,e,u,ypbl oueHnBaHuA B Xoge n3yydyeHnda gucumninHbl 3HaHWUH, yMeHVIl7I M HaBbIKOB,

XapaKTepusyrLwinx atarbl (bOpMI/IpOBaHMSI KOMMNeTEHUNN, pernamMmeHTnpyrTCA NOJIOXEHUAMMN:

- BIrYUT 2.4.03 MNonoxeHne 0 KypCoBbIX, 9K3aMeHax 1 3a4yeTax;
- M BIrYWUT 4.1.02 lNonoxeHne 0 penTUHIoBOW OLEeHKe TeKyLLen yCcrneBaeMoCTy.




5. OnucaHue nokasarenen U KpUTepues OLIEHMBAHUA KOMMNETEHLUMI Ha Pa3fnMUyHbIX 3Tanax ux oopMMpoBaHUA, ONUCaHUe LIKar
OLIEHMBaHUA ANA KaXaoro pe3ynbTaTa 06y4YeHUs o AUCLMINITIVHE

PesynbTathbl MokasaTenb oueHNBaHUA Kputepun oueHmBaHusA LUkana oueHunBaHus
obyuyeHus no MpeomeT oueHKN chopMUPOBAHHOCTU KOMNETEHLUUN
3Tanam (NpoayKT nnn Axkagemuyecka | YpoBeHb
(*)OpMMpOBaHVIH npouecc) A OUeHKa unum OCBO€EHUA
KOMneTeHLWlﬁ 6annbl KOMneTeHunmn
Ol1K-4- CnocobeH deMoOHcmMpupoeamp npuMeHeHUe OCHOBHbIX cnocoboe noslyyeHusi, npeobpasoeaHusi, mpaHCNopmMa u ucrnosib30eaHusi mernjiomsbi 6
menrnsomexHU4YecKUx ycmaHoeKax u cucmemax
UA1onk-4 - JeMoHcmpupyem noHUMaHuUe OCHOBHbIX 3aKOHO8 O8U)KeHUsl XXUOKocmu u 2a3a
60% u 6onee npaBUNbHbLIX OTBETOB OcBoeHa
Tect 3auteHo (6a3oBbin, 3
3HaTb 3aKOHbI MexaHUKU PesynbTaT TecTupoBaHus MOBbILLIEHHbIN)
gﬁﬁgfi’yﬁiﬁhmmb MeHee 60% npaBunbHbIX OTBETOB He 3auteHo (HeZzST%i%i:iM)
A8MeHUl, NPOUCXO0SAUX & 3HaHve 3aKoHbI MexaHUKU obyyvatoLmniica peLwunn unm NPeAnoXun BapnaHTt OcBoeHa
cpedax npu peanuzayuu XKUGKOCMU U 2a3a, (hu3UYeCKy0 | PeLleHus Kenc-3afaHuns, OTBETUI He Ha BCE BOMPOCHI, 3a4yTeHo (6a3oBbIn,
eaudpasnuyeckux CobecenosaHue cywHocmb seneHul, HO B T€X, Ha KOTOpble Aan OTBEeT, He A0NYCTUN OLLINGKN NOBbILLIEHHbIN)
rpoueccos (3aver) npoucxo0suux 8 cpedax rpu oby4atoLLmMincs He NPeAoXnUI BApUAHTOB PELLEHNS He ocBoeHa
peanusayuu 2udpasnu4eckux Kelc-3agaHus, B oTBeTe gonyctun 6onee natu owmbok He 3auyTteHo (He .
0CTaTOYHbIN)
rnpoyeccos
YMeTb ucronb308ams Ha 06y4aloLLMnCs aKTUBHO Y4acTBOBAI B BbINOMHEHUN
rpakmuke OCHOBHbIe paboTbl, nony4mn n o6paboTan pesynbTaThbl OcBoeHa
APUHYUMBI U obwue YMeHve ucrons3oeams Ha 3KCMEePUMEHTa, NpoaHanu3npoBan mx, 4ONyCcTuUn He 3a4yTeHo (6a3oBbin,
MOSIOKEHUST MEXaHUKU PakKmuKe OCHOBHbIE NPUHUUTBI | Gonee 5 oLMOOK B OTBETaX Ha BOMPOCHI Npy 3aLyuTe MOBbILIEHHbIN)
XudKocmu u 2a3a, npu- u obujue rnosioXKeHusi MexaHuKku nabopaTtopHoi paboTbl
MeHSIMb ¢hu3UKO- CobecepnosaHue XKUOKOCMU U 2a3a, Npu-MeHsmb
MameMamuyeckui (3awmTa 3 gusuko-mamemamuyeckuli 5 3 5
annapam ripu paspacomke nabopaTtopHoi annapam npu paspabomke ob6yyatoLmics BeINOMHAN porb HabnwogaTens npu
paboTbl) MeXHOI02UYECKUX MPOoUEeccos, BbINOMHeHUn paboTbl, He BHEC Bknaaa B 06paboTky
MEXHOJI0ZUYECKUX BKITHOYAKOUUX HACOCHBIE pe3ynbTaToB AKCMNEPUMEHTA, HE 3aLLMTUI He 3auTeHo He ocsoena
1poUeccos, sKIToYauux ycmaroeku u obopydogaHue ¢ | nabopaTopHylo paboTy (HepocTaTOuHbI)
HacocHble ycmaHo8KU U 2udpo- u nHesmornpueooos
obopydosaHue ¢ 2udpo- u
rnHeemonpusodos
Bnapetb aghghekmusHbIiMU oby4aroLmnics rpaMoTHO pasobparncs B cuTyauumm,
memodamu u cpedcmeamu BbISIBUIN NPUYMHBI CMYYUBLLENCS CUTyaLnK, NPEeAnoXun 334TeHO OcBoeHa
UHGOPMaUUOHHbIX HEeCKOINbKO anbTepHaTUBHbIX BAPUaHTOB Bbixoda U3 (NOBbILLEHHBIN)
mexHornoaull rno pacyemy CINOXUBLUENCS CUTyaLmK
mpy60ornpoeodHbIx cemel u obyyatoLmics pazobparncsa B cutyauun, BelsiBUN OcBoeHa
2udpasnuyeckux MawuH Keiic-3ananne MPUYUHBI CITYYUBLLENCS CUTYaLMK, NPeasoxXui OauH 3a4TeHO (NOBLILLIGHHbIIA)
ons nepemeweHus Conepxame peeHms BapuaHT BbIXo4a M3 CNOXMBLUENCS CUTyaunm
JKudkocmeli U ea3os, obyyaroLmnics pazobparncs B CIOXMBLLENACA CUTYaLNN, OcBoena
peaynuposaHuo pabomel O[lHaKO He BbISBUIT MPUYUHBI CITYYMBLLIEroCa U He 3a4TeHo 6 °
2udpasnu4ecKkux MawuH u npeanoXxun BapuaHToB peLLeHus (basosbiit)
cucmem 2udpasuyeckozo obyyaroLmics He pazobparcs B CroXuBLUENCS
u rnHesmamu4eckoeo CUTYaLMK, He BbISIBUM MPUYMHBI CIYYMBLLErOCH U He He 33auTeHo He ocBoeHa
npusoda, Hasblkamu NpeanoXun BapuaHToB peLLeHuns (HegocTaTOYHbIN)
8bIMOSTHEHUST




2udpoduHamu4ecKux
3KCrepuMeHmos u
ucreimaHusi
2udpasnuyecKux MawuH

Ol1K-4- CnocobeH ucnonb3oeamb ¢hyHOameHmMarsibHbie 3aKOHbI NPUPOObI U OCHOBHbLIE 3aKOHbI ecmecmeeHHOHayYHbIX QUCUUNIIUH 8 NpogheccuoHarbHOU
dessmenbHocmu
M,qzol'IK-4- I'IpumeHﬂem 3HaHuUs1 OCHO8 eudpodunaMUKu ons pacyemoe meruiomexHuU4YeCKUXx ycmaHoO80K u cucmem

60% 1 6onee npaBUNbHbIX OTBETOB OcBoeHa
. 3ayTteHo (6a3oBbIn,
3Hartb ycmpotcmeo u | Tect PesynbTar TeCTUpOBaHms MOBbILLEHHbIN)
npuHyun pabomsi He ocBocHa
aquaenuquKug MeHee 60% npaBurbHbIX OTBETOB He 3auteHo (HEAOCTATOHbIN)
Zﬁ,%%’;n{gg?ﬁﬁgggg; 3HaHue ycmpolicmeo u npuHyurn 06y4aloLLMIACS PeLLnn Unu NPeAnoXus BapnaHT OCBoeHg
npoeKMupo8aHust pabomei eudpagnuquKux peLlueHns kenc-3agaHus, OTBETUIT HE Ha BCe BOMPOCHI, 3auteHo (6a3oBbIN, 3
HaCOCHBIX YCMaHOBOK | CoBeceposatume (3aver) MauwuH, ycmpoticms u HO B TEX, HA KOTOpbIE Aarn OTBET, He 4OoNyCTU OLNBKK NOBbILEHHbIN)
Ans pacyemos annapamos, Memoob! obyuvatoLmniica He Npeasioxur BapuaHToB peLLEeHUs He ocBOEHE
npoeKkmuposaHus HaCOCHbIX Kelc-3agaHus, B oTBeTe gonyctun 6onee natu owmbok He 3auTteHo (HEnOCTaTOUHbIiA)
ycmaHo80K 01151 pacyemos
ofyyaroLmnca akTMBHO y4acTBOBar B BbIMOMHEHUN
gygj;;;ggg;i’;”g’; " VMeHWe cocmasisms paboTbl, nony4unn u obpaboTan pesynbTarsl OcgoeHa
DOUSE00CIMBEHHEIX 2UOPaBNUYECKUE CXEMbI 3KCMeprMeHTa, MpoaHanu3npoBan ux, 4OnycTun He 3auTeHo (6a3OBbII/I,~
P I'IpOU38000m83HHbIX 06BEeKmMos, 6onee 5 ownbok B 0OTBETAX Ha BOMNpPOCHI Npwu 3aiuTe I'IOBbIIJJeHHbIVI)
06bekmos, npumeHsms | CobecefoBaHue _ | npumersmb munoesie cxemsi nabopaTopHOit paBoTbl
muroebie cxembl (sawmTa nabopaTopHOR | oo o e 2udpo- u o6yqaloLLmiics BLINOMHSAN porb HabnoaaTens npu
ucnonb306aHus audpo- | paboTbi) nHeemoannapamos, BbINOMHEHWN paBoThl, He BHEC BKMazAa B 06paboTky
u nHesmoannapamos, peaynuposams pabomy Hacoca | pe3ynbTaToB SKCNEPUMEHTa, He 3aLLNTUR He 3auTeHo He ocsoera
peaynuposams pabomy Ha cemb nabopaTopHyto paboTy (HeaocTaTOYHbII)
Hacoca Ha cemb
BnapeTtb npumeHeHus obyyvarommncsa rpaMoTHO pasobpancs B cutyauumm,
meopemu4ecKux BbISIBUI NPUYMHBI CYYUBLLENCS CUTyaL UK, NPeAnoxXun 3a4TEHO OcBoeHa §
MOM0XKeHUl MexaHUKU HECKOJNbKO anbTepHaTUBHbIX BAPUAHTOB BbIXxoaa U3 (NOBbILLEHHBIN)
XKUGKOCMU U ea3a K CINOXUBLUENCS CUTyaumm
peuweHuIo oby4atomincs pasobparncsa B cutyauun, BoigBuUn OceoeHa
npakmuyeckux 3aday Keiic-3anate NPWYMHbI CIyYMBLUECS CUTYaUUK, NPeasioxun oauH 3a4TeHo (NOBbILIGHHbIIA)
obrniacmu npuknaoHou CopepxaHue peLeHus BapuaHT BbIXo4a M3 CNOXMBLUENCS cUTyaumnm
MexaHUKU, Hagbikamu P P oby4atowmincs pasobparncs B CNOXMBLLENCS CUTYaLNK, OceoeHa
8bIMOSIHEHUS O[JHAKO He BbISABMIT MPUYMHBI CITyYMBLLETOCS U He 3a4TeHo 6a308bIil)
2UOpPOOUHaMUYECKUX npeasioxun BapnaHToB peLleHust (
SKcriepumeHmos u obyyvatomncsa He pasobparncs B CNoXuBLLENCS
ucnbimaHus CUTyaLuu, He BbIBUI NPUYNHBI CIYYMBLLETOCHA U HEe He 3a4TeHo He ocBoeHa
audpasnu4ecKkux NpeanoXun BapnaHToOB peLLeHnst (HegocTaTOYHbIN)

MaWwuH
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