NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no ANCUMNNUHE «BeBeaeHUe B SHEPromMmallMHOCTPOEHUE»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco0
Kon koHTpO1HpYyeMOii KOMIIETEH T O1eHOYHOE CPEICTBO
OlleHUBAHMS
N Kommnekr
ITK-1: Criocob6eH K KOHCTPYKTOPCKOM
KOHTPOJHPYIOIINX
NEeSITEIbHOCTH B c(hepe IHePreTHYeCcKoro 3auer
MaTEPHAJIOB IS
MaIIHHOCTPOCHHUS
3aueTa

2. OnucaHue nokazamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucadue wkKan
oyeHusaHus

OueHnBaemble KOMMNETEeHUMU npeacTaBneHbl B pasgene «llepeyeHb MNAHUPYEMBbIX
pe3y/bTaToB 06y4YeHUA NO AUCUUNANHE, COOTHECEHHbIX C UHAMKATOPaMMN AOCTUNKEHUA KOMNETEHUMIA
» paboyel NporpaMmbl ANCUUNANHBI «BBegeHWe B SHepPromaliMHOCTPOEHUE Y.

Mpu oueHMBaHUM CHOPMUPOBAHHOCTM KOMMNETEHUMHN No AucumnavHe «BsegeHue B
3HepromalumHocTpoeHune» ncnonbsyertca 100-6annbHas wWKana.

Kpurepmnii Ouenka mo 100- Ouenka nmo
0aJUIBHOM IIKAaJIe | TPAAUIMOHHOM IIKaJje
CryneHT ocBOMI M3y4YaeMblii MaTepUal, 25-100 3aumeno

BBITIOJIHACT 3aJaHHUA B COOTBETCTBHUU C
HHAWKATOpaMU JOCTUKCHUA KOMHeTeHHHﬁ,
MOXKCT OOIYCKATh OTACIbHBIC OIIINOKH.

CTyaeHT He OCBOUII OCHOBHOE COZICpKaHUE 0-24 He 3aumeno
M3YYEHHOTO MaTepHalia, 3a/IaHusl B
COOTBETCTBUU C MHANKATOPAMHU
JOCTUKCHUS KOMHCTCHHI/Iﬁ HC BBIITIOJIHCHBI
WJIM BBINIOJHEHBI HEBEPHO.

3. Tunoeblie KOHMPObHbLIE 3a0aHUA UAU UHble mamepuasnsl, Heobxodumole 014 OYyeHKU YPOBHSA
docmuxceHua KomnemeHyuli 8 coomeemcmaeuu ¢ UHOUKamopamu

1.Tembl peghepamos, onuceigaroujue uU3UKO-XUMUYECKUE MPOUECchl, npoucxodsujue 8
06vbekmax IHepeemu4ecKko20 MaWUHOCMpPOEHUS

KomneTteHumna UHpMKaTOp AOCTUKEHUA KOMNETEHLUN
MK-1 CnocobeH K KOHCTpyKTOpcKkoin aeatenbHoctM B | MK-1.4 OnucbiBaeT PpUINMKO-XMMUYECKUE MPOLLECCHI,
chepe sHepreTMYECKOro MalMHOCTPOEHMA npovcxogawme B o0b6bekTax npodeccMoHanbHOM
OeATeNbHOCTU




Tembl pedepartos, onucbisalowme GU3MKO-XMMUUECKME NPOLLECCh], NPoUCXoadALLMe B 06beKTax
JHepreTMYECKOro MalMHOCTPOEHUA:

raposHepreTuka. COCTOAHWE M MEepPCNeKTUBLI Pa3BUTUA.
CrpykTypa 3C, ocHoBHOE M BCcnomoraTtesibHoe obopyaosaHue.

ATomHasn aHepreTuka. CocToAHMe U NepcneKkTuBbl pa3BmTuA. CTpykTypa A3C, OCHOBHOE M BCNOMOraTelbHoe
obopynosaHue.

BeTpogas aHepreTuka. CoctosHMe pa3BUTHA. [lepCrneKTUBbl pa3BUTUA. BETROBbIE 31EKTPOCTaHLMUH,
CTPYKTYpa 1 obopyaosaHue.

ConHeuHble 3NeKTPOCTaHLU MK, CTPYKTYpa 1 obopyaoBaHue.

ConHeyHana sHepreTuKa. COCTOAHWE M NEepPCNeKTMBLI PA3BUTUA.

BopopogHas sHepreTmka. CoctoAaHMe pa3suTuaA. [lepcnekTuBbl pasBuTmA.

leoTepmanbHana sHepreTuka. CoOCToAHME U NepCNeKTMBbI PAa3BUTUA.

leoTepMasibHble 3/1eKTPOCTaHL MK, OCHOBHOE WM BCNOMoraTesibHoe 06opyaoBaHue.
MpunuBHan sHeprus BonH. COCTOAHWE W NepcneKTUBbl Pa3BUTUA.

ra3oTpybMHHbIE 9NEKTPOCTaHLMM.

JHepreTuka Kpbima, npobnemb! 1 NepcneKkTUBhI.

CaaHo-WyweHcKkaa MC. YepHobbinbckana AIC, aBapua, 3Tanbl 3aKPbITUA, COBPEMEHHOCTb.

Mcnonb3oBaHWe 3Heprun nepenana mexay NnoBepxXHOCTHbIMU U FﬂyﬁMHHbIMH cnoAMKM BOAbl B MUPDOBOM
OKeaHe.

CTpYKTYpa aHepreTrku PO.

Crapeiwme TIC P®. 0630p ocHOBHOro 0bopyAoBaHMA W 3Tanbl MOAEPHU3ALM.
MepcnekTrBbl pa3BuTnAa yronbHbix TIC Poccuu.

MepcneKkTMBbI Pa3BUTUA ra30BOM reHepaummn B Poccuu.

MepcneKkTuebl paszsutua MIMNY 8 Poccuu.

BBoA HOBbIX 3HepromoLuHocTel B nepuoa ¢ 2010 roaa.

AsuratenectpoeHue 8 P®. CocToAHWE M NEPCNEKTUBDI Pa3BUTHA.

McTOpUA BO3HMKHOBEHUA W Pa3BUTMA ABUraTeneli BHYTPEHHErO CropaHua. XapakTepucT1ku asuratenei
BHYTpPEHHEero cropaHua.

MNokasaTenu, XxapaKkTepmsyoLlme MOLWHOCTHbIE, 3KOHOMMWUYECKWE M IKOJI0TUYECKHe NapameTpsl ,ﬂ,BHFaTEJ'IEl?I.

Knaccudurauma ABC no yucay M pacnoNoKeHuo UMAMHAPOoB. HeTpaauLMOHHbIE CXeMbl KPUBOLWWWUNHO-
LWaTYHHbIX MexaHu3mos 8 [1BC.

HeTpaguuMoHHbIE BUABI TONAKUB ANA ABuraTeneil. OXnaMaaowme MUAKOCTU, NPUMEHAEMbIe B ABUraTenax.
POTOpHO-NOPLWHEBLIE ABUraTENM.
Fa30Typ6MHHbIE ABUraTENN.

KOHCTPYKTUBHbBIN 0630p COBpeMEHHbIX aBTOMOBUAbHBIX AM3eNbHbIX ABUraTenei, NnponssoaMmbix B PO.



2.Konnoksuym. modyab 1. 3a0aHuA HA onucaHue (U3UKO-XUMUYECKUX [1poyeccos,
rpoucxooawue 8 IHeP2EMUYECKUX YCMAHOBKAX

KomneTteHuusa UHpMKaTOp AOCTUKEHUA KOMNETEHLUN
MK-1 CnocobeH K KOHCTpyKTOpcKoi aeatenbHoctu B | MK-1.4 OnucbiBaeT GpUINMKO-XMMUYECKUE MPOLLECCHI,
chepe sHepreTMYeCcKoro MaIMHOCTPOEHUA npovcxogawme B 06beKTax MNpPodeccMoHaNbHOM
[eATeNbHOCTU




Konnokeuym. moaynb 1. 3agaHua Ha onucaHne GpUsMKo-XMMHUYECKUX NPOoLLeccoB, Npoucxoasiume B
3HepreTUYECcKUX yCTaHOBKaXx

Tecm Ne 1: Onuwume hu3UKO-XuUMUYEeCKUe MPpoyeccel, MPoUcXo0Auue 8 Naposom Komise.
1. OnpepennTb 3HTaNbNUIO HacbIWEHHOrO Napa npu Temnepatype 100 °C.

2. HaliTn aHTanbnuio nutatenbHon Boabl ¢ Temnepatypoi 210 °C u gasneHmem 144 6ap.
3. Haittu hpe Npyt 17e=554 °C U Pre=4,4 MNa?

4. 120 krc/cm? BbipasuTb B [MNMa], [aT], [6ap].

Tecm Ne 2: Onuwume ¢hu3uKO-XuMuYecKue rnpoyeccel, Mpoucxodaujue 8 naposom Komsne.
1. OnpepenuTs 3HTaNbLNUIO HacbIWeHHOro napa npu temnepatype 90 °C.

2. HainTn 3HTanbNUIo NUTaTeNbHOM BoApl ¢ TemnepaTtypoi 220 °C n gasneHmnem 122 b6ap.
3. HaliTn hpe nput tne=452 °C 1 Pre=4,6 MMNa?

4. 160 krc/cm? sbipasutb B [MMa], [aT], [6ap].

Tecm Ne3: Onuwume ¢hu3uKo-xumu4ecKue npoueccsl, npoucxodaujue 8 naposom Komsae.
1. OnpenennTb 3HTaNbNUIO HacbIWEHHOro Napa npu Temnepatype 115 °C.

2. HaliTn aHTanbnuio nutatenbHon Boabl ¢ Temnepatypoi 180 °C u gasneHmem 125 6ap.
3. Haittu hpe Nput 17e=486 °C 1 Pre=8,8 MMa?

4. 20 krc/cm? Bbipasuts 8 [MNa], [aT], [6ap].

Tecm Ne4: Onuwume (hu3uKo-XumMu4ecKue npoueccsl, MPoUcxodaujue 8 naposom Komse.
1. OnpepenuTsb 3HTaNbLNUIO HacbIWeHHOro napa npu Temnepatype 110 °C.

2. HalnTn 3HTanbnuio NUTaTeNbHOM BoAbl ¢ TemnepaTtypoi 210 °C n gasneHmnem 133 6ap.
3. Halitn hpe nput the=444 °C 1 Pre=4,4 MMNa?

4. 130 krc/cm? BbipasuTb B [MMa], [aT], [6ap].

Tecm No5: Onuwume hu3uKo-xumu4ecKue npoueccsl, npoucxodaujue 8 naposom Komsae.
1. OnpenennTb 3HTaNbNUIO HacbIWEHHOro napa npu Temnepatype 140 °C.

2. HaliTu aHTanbnuio nuTaTenbHon Boabl ¢ Temnepatypoit 190 °C v gasneHmem 127 6ap.
3. HaliTn hpe nput tne=534 °C 1 Pre=14,5 MNa?

4. 45 Kkrc/cm? Bbipasutb B [MNa], [aT], [6ap].






Tecm Ne6: Onuwume pu3uKo-xumu4YecKue rnpoyeccsl, Npoucxodawue 8 rnaposom Komse.
1. OnpepennTb 3HTaNbLMNMIO HACbIWEHHOro Napa npu TemnepaType 200 °C.

2. HailTv aHTanbnuio NnuTaTenbHOM Boabl ¢ Temnepatypoit 240 °C v aasneHmem 144 6ap.
3. HaitTh hpe NpU tre=524 °C 1 Pre=9,4 MMNa?

4. 135 Kkrc/cm? sbipasutb B8 [MMa], [aT], [6ap].

Tect No7: Onuwume hu3uKo-xumuyeckue npoyeccol, Npoucxodaujue 8 naposom Komse.
1. Onpenenntb 3HTANLNKMIO HACLIWEHHOrO Napa npu TemnepaType 170 °C.

2. HaihT\ aHTanbnuio NnUTaTenbHoM BoAbl ¢ TemnepaTtypoit 250 °C n paneHuem 125 6ap.
3. Haittn hpe npy tre=584 °C 1 Pre=15,0 MMNa?

4. 190 krc/cm? BbipasuTb B [MMMa], [aT], [6ap].

Tect N28: Onuwume hu3uKo-xumuyeckue rnpoyeccsl, npoucxodaujue 8 naposom Komse.
1. OnpenennTb 3HTaNbMNMKO HACbILWEHHOMO Napa npu TemnepaType 220 °C.

2. HaliTi aHTanbnuio nuTaTenbHOM BoAbl ¢ Temnepatypoin 240 °C v pasneHmnem 150 6ap.
3. HaitTn hpe npnt tqe=514 °C 1 Pre=12,5 MMNa?

4. 188 Kkrc/cm? sbipasutb 8 [MMa], [aT], [6ap].

Tect NeS: Onuwume hu3suKo-xumu4yeckue npoyeccsl, Npoucxodaujue 8 naposom Komsae.
1. Onpenenntb 3HTANbNKMIO HACbIWEHHOTO Napa npu TemnepaType 280 °C.

2. HainTn aHTanbnNuio nuTaTensHoM Boabl ¢ Temnepatypoit 160 °C u pasneHrem 126 bap.
3. Haittn hpe npu tre=547 °C 1 Pre=11,5 MMNa?

4. 127 krc/cm? Bbipasutb 8 [MNa], [aT], [6ap].

Tect Ne 10: Onuwume u3uKo-xumu4deckue npoyeccol, Npoucxo0aujue 8 naposom Komsne.
1. OnpenennTb 3HTaNbNWUIO HaCbIWEHHOro napa npu Temnepatype 300 °C.

2. HaiAT aHTanbnuio nutaTenbHon Bogbl ¢ Temnepatypoin 240 °C u paBneHmem 128 bap.
3. HaitT hne npu tre=514 °C 1 Pre=9,2 MMMa?

4. 123 krc/cm? sbipasute 8 [MMa], [aT], [6ap].

Tect Nol1l: Onuwume ¢usuko-xumuyecKue npoyeccsl, Npoucxooauue 8 naposom Komse.

1. OnpepenuTb 3HTANbNMUIO HACbIWEHHOrO Napa npu Temnepatype 220 °C.






3. Haiitn hpe npu tne=496 °C 1 Ppe=8,4 MMNa?

4. 148 krc/cm? BblpasuTtb 8 [MNa), [aT], [6ap].

Tect N212: Onuwume u3uKO-XumMu4veckue nNpoueccsl, npoucxooaujue 8 Naposom Komse.
1. OnpenennTb 3HTANLMNMIO HACbILWEHHOMO Napa npuy TemnepaType 284 °C.

2. HaliTn sHTanbnuio nuTaTenbHoM BoAabl ¢ Temnepatypoit 240 °C u pasneHnem 154 6ap.
3 HaiTu hpe NpU tre=542 °C 1 Pne=9,4 MMa?

4. 145 krc/cm? Boipasutb 8 [MNa], [aT], [6ap]

Tect N213: Onuwume u3uKo-xumuyeckue npoyeccel, MPOUCXo0AUUE 8 NMAPO8OM KomJie.
1. OnpeaenuTb 3HTaNbNUIO HACbILLEHHOro Napa npu temnepatype 142 °C.

2. HailTn sHTanbnuio nnuTaTenbHoM BoApl ¢ TemnepaTtypon 210 °C n paBnenHrem 170 6ap.
3. Haiitnt hpe npu tpe=543 °C u Pre=14,5 MMNa?

4. 147 krc/cm? BbipasuTtb 8 [MNa), [aT], [6ap].

Tect No14: Onuwume ¢huzuKko-xumu4yecKue npoyeccsl, npoucxooauue 8 naposom Komsne.
1. OnpenennTb 3HTANbNKMIO HACbILWEHHOro Napa npu TemnepaType 134 °C.

2. HailTu sHTanbNUIo NnUTaTeNnsHOM Boabl ¢ Temnepatypoit 170 °C m pasneHmem 122 bap.
3. HaiiTu hne Npu tre=548 °C 1 Pne=8,6 MIa?

4. 141 krc/cm? sbipasutb 8 [MMa], [aT], [6ap].

Tect Nel5: Onuwume u3uKko-xumuveckue nNpoueccsl, NPoucxooauiue 8 naposom KomsIe.
1. Onpenenntb 3HTANLNUIO HACLILWEHHOro napa npu TemnepaTtype 310 °C.

2. HailTn sHTanbnuio nuTaTenbHon BoApl ¢ TemnepaTtypon 190 °C n paBnenrem 142 6ap.
3. HaiiTh hpe Npu te=535 °C n Pre=5,4 MMMa?

4. 155 Krc/cm? Bbipasutb B [MNa], [aT], [6ap].

Tect No16: Onuwume ¢uszuKko-xumu4yecKue npoyeccsl, Npoucxooaujue 8 naposom Komse.
1. OnpenennTb 3HTANbNKMIO HACLIWEHHOTO Napa npu TemnepaType 104 °C.

2. HaliTn 3HTanbnuio nUTaTeNnbHOM BoAbl ¢ Temnepatypoit 220 °C u aasneHnem 134 6ap.
3. Haintn hpe npy tqe=551 °C u Pre=4,7 MMNa?

4. 126 krc/cm? sbipasuteb 8 [MMa], [aT], [6ap].



Tect Nel7: Onuwume gu3uKo-xumu4yecKue npoueccel, NPOUCXo0au4ue 8 naposom Komiae.
1. OnpepennTb 3HTANbLMNMIO HACbILWEHHOro napa npu TemnepaTtype 91 °C.

2. HailTv 3HTanbnuio NnuTaTenbHoM Boapl ¢ Temnepatypoit 220 °C v aasneHmem 125 bap.
3. HaiiTn hpe Npu tre=449 °C 1 Pne=4,8 MMNa?

4. 164 krc/cm? Bbipasutb 8 [MMa], [aT], [6ap].

Tect Nel18: Onuwume uU3uKO-XUMUYECKUE MPOoUECcchl, MPoucxo0aulUue 8 naposom Komysie.
1. Onpenenntb 3HTANLNKMIO HACLIWEHHOrO Napa npu TemnepaTtype 110 °C.

2. HaihTu aHTanbnuio NnuTaTenbHoM BoApbl ¢ TemnepaTtypoit 210 °C n paneHuem 133 6ap.
3. Haitv hpe Npw the=444 °C v Pre=4,4 MIa?

4. 140 krc/cm? BbipasuTb B [MMa], [aT], [6ap].

Tect No19: Onuwume ¢u3uKo-xumuyeckue npoyeccsl, NPoUcxodsausue 8 Naposom Komsae.
1. OnpepennTb 3HTaNbLMNMIO HACbILWEHHOro Napa npu TemnepaType 111 °C.

2. Halitn aHTanbnuio nutaTenbHom Boabl ¢ Temnepatypont 180 °C v pasneHmnem 120 6ap.
3. Halitn hpe Npu tne=486 °C 1 Pre=8,8 MMa?

4. 26 krc/cm? Boipasutb 8 [MNa), [aT], [6ap].

Tect No20: Onuwume GU3UKO-XUMUYeCKUEe MPoUeccsl, MPoucxo0AauwlUue 8 naposom Komysie.
1. OnpenennTb 3HTANLNKMIO HACLILWEHHOTO Napa npu TemnepaType 149 °C,

2. HainTn aHTanbNUIo NUTaTeNbHOM BoAbl ¢ Temnepatypoit 170 °C u gasneHuem 127 bap.
3. Haittn hpe npu tre=534 °C 1 Pre=14,5 MMNa?

4. 45 krc/cm? Boipasute 8 [MMNa], [aT], [6ap].

3.Konnokeuym. moodynas 2. 3a0aHUA HA ONUCAHUE (U3UKO-XUMUYECKUX MPOYEeCccos,
npoucxodawue 8 sHep2emMuUYEeCKUX yCMaHOBKAX.

KomnereHuua UHAUKaATOp AOCTUKEHMA KOMNETEeHLUN
MK-1 CnocobeH K KOHCTpyKTOpcKon aeatenbHoctM B | MK-1.4 OnucbiBaeT PpUINMKO-XMMMUYECKME MPOLLECCHI,
chepe sHepreTMYeCKoro MaIMHOCTPOEHUSA npoucxogAawme B 06beKTax npodeccnoHanbHom
OeATeNbHOCTH




Konnokenym. mogynb 2. 3agaHuA Ha OnMcaHne GU3MKO-XMMUYECKMX NPOLLECCOB, NPOUCXOAALLME B
3HepreTMYECKMX YCTaHOBKax

Onnwnute coBpemeHHOe COCTOAHME W MNepCcnexKTUBbl Pas3BUTUA MHDOBOFI n OTe4yecTBeHHOM
IHEPIreTUKN.

Onuwwure ¢M3MHO-XHMMH9CHM9 npoueccol, NPONCXo4ALlLNE Ha TENI0BON I/IEKTPOCTAaHUMN.

OnuwunTe 3sHepreTMYecKkMe TOMAMBA, UX OPMEHTMPOBOYHLIE 3anacbl B P®. OcHOBHble d)l/ISIJIKO-
XUMWNYECKHUE XaPaAKTEPUCTUKKX OPraHMYECKOTo TON/IMBA.

OnuwuTe HU3UKO-XMMUYECKMe NpoLuecchl, nponcxoaalimne B naposom Kotae (MK)
OnuwmnTe GM3MKO-XMMMYECKUE NPOLECChl, NponcXogauime B naposoit Typbune (MNT)
ONUWMKTE OCHOBHbIE NYTHM TEXHUUYECKOrO NPOorpecca B SHepreTUKe.

OnuwunTe BuAabl 3HEPrnu, oTnyckaemole TIC, nx drsnyeckme cBoncTBa.

OnuwuTe TennoByr cxemy npocteiweid TIC. Kakue pur3mMyeckMe npoueccbl NpoMcxoaat ¢ paboumm
Tenom T3C.

ONULIKMTE TENNOBYIO CXeMY NPOCTENLLEN TENNO3NEKTpOoUeHTpann (T3U)

Onunwute BuAabl BO30OHOBAAEMbIX WMCTOYHUKOB IHEepPrmn, Ha KaKKUX ¢H3H‘-IECI-(HX 3dKOHaX OHK
OCHOBaHbI.

4. ®alin u/unu bT3 ¢ NOAHLIM KOMNAEKMOM OYeHOYHbIX Mamepuanoe npunaazaemcs.
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