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1. Mepe4yeHb NNaHUpPyeMbIX pe3ynbTaToB OOy4YeHUs NO AUCLMNIIMHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTenibHOM NporpaMmbl

Lenbi0o ocBoeHUs] IUCHUIIMHBI SBISETCS MOATOTOBKA  OOy4aloUIMXcs K  Hay4dHO-
HCCIIEI0BATENIbCKOM e TeNbHOCTH 10 HanpaBiieHuto noArotoBku 15.03.02 «TexHonornyeckrue MamiHbl
1 000pyJ0BaHKE» MOCPEICTBOM O0ECIECUEHHUS 3TAoOB (POPMUPOBAHUS KOMIIETEHIUI, IPETyCMOTPEHHBIX
®I'OC, B yacTu NpeCTaBICHHBIX HU)KE 3HAHUI, YMEHUI U HABBIKOB.

3agayamMu IMCUMIUIMHBI SIBIISIETCS U3YYEHHE MOHATUHHOIO ammnapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKHUX MOJI0KEHUH U METOAOB, NPUBUTHE HABBIKOB NPHUMEHEHUs] TEOPETHUYECKHX 3HAHWMU IS
pelIeHNs IPAKTUYECKUX 3ajau.

JucnuminHa HanmpasjieHa Ha OPMUPOBAHKE CIEAYIONICH MPodecCHOHATBHON KOMIIETCHIINU:

[1K-2, xapakTepu3yemMoll «yMEHHEM MOAEIHPOBATh TEXHUYECKHUE OOBEKTHI U TEXHOJIOTUYECKHUE TPOIIeC-
Cbl C MCIIOJb30BAaHUEM CTAHJAPTHBIX NIAKETOB U CPEICTB aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHMS, TOTOB-
HOCTBIO TIPOBOJIUTH AKCIIEPUMEHTHI I10 33 JaHHBIM METOJMKaM ¢ 00pa0OTKOM 1 aHATU30M PE3yIbTaTOB

B PE3YIJIbTATC U3YUYCHUS JUCHUIIIMHBI CTYACHT OJOJIPKCH:

3HaTh:

«OCHOBHbIE 3aKOHBI TepMoanHamMuku; (ITK-2);

+3aKOHBI, OTMCHIBAIOIIME POLIECCHI C HIICaTbHBIM U peaibHbiMu razamu ([1K-2);

+3aKOHBI, ONMCHIBAIOIINE SBJICHHUS TEIUIONPOBOTHOCTH, KOHBEKTUBHOTO TEILIOOOMEHA M TEII000-
mena m3nydenuem (I1K-2);

« TEPMOJIMHAMHYECKUE OCHOBBI PaOOTHI XOJOAMIBHBIX MAIUH, KOMIIPECCOPOB U CYIIMIIBHBIX
ycranoBok (ITK-2);

+ TEPMOIMHAMHUYECKHE OCHOBBI PabOThI TeII000MeHHbIX ammaparos ([1K-2);

Ymersn:

«PaCCUUTHIBATh MPEOOPa30BaHMS BHYTPCHHEHW SHEPTrUU B TEIUIOTY M pabdOTy MPHU PA3THIHBIX BH-
J1ax TEPMOJHHAMHUYECKHX MPOIIECCOB C UACATbHBIME U peanbHbiMu Tazamu (ITK-2);

+PACCUUTHIBATH ILNIOTHOCTH TEILIOBOTO IMOTOKA M ITOJIE TEMIIEPATYPHI B MPOIECCAX TETUIOMPOBOJI-
HOCTH, KOHBEKIMH U TeriooomMena uznydenuem (I1K-2);

«PaCCUUTHIBATH OCHOBHBIE IMApaMETPhl PaOOTHI XOJOIMIBHBIX MAIITNH, KOMIIPECCOPOB U CYIITHIIb-
HBIX ycTanoBok (IT1K-2);

+PACCUUTHIBATH TUIONIAH MTOBEPXHOCTH TEIJIOOOMEHA M TEIIOBOM OallaHC TETUIOOOMEHHBIX arl-
napartoB (ITK-2).

Biaagern:
® HaBBIKAMHU HCIIOJIb30BAaHHUSI OCHOBHBIX MOJIOKEHUH TEXHHUYECKOW TEPMOJMHAMUKUA M TEOPHH
TEIUTOTIepeiaun MIPH pacyeTe U MOACITUPOBAHUH TETUIOBBIX IMPOIECCOB B TEXHOJIOTHUYECKHX
MmammHax u ooopynosanuu (ITK-2).

2. MecTo gMcuunnuHbI B CTPYKType o6pa3oBaTesnibHOM NporpamMmbli
I[I/ICI_II/IHJII/IHa OTHOCHUTCH K 0a30BOH 4acTH JUCHUITIINH O6pa30BaTeHLHOI>'I nporpaMmbl MOATrOTOBKU

OaxanaBpoB 1o HampasiieHuto OakanaBpuata 15.03.02 «TexHonornueckne MamuHbl U 000pYAOBAHUEY,
npoduisa «l[lumeBas HHXeHEpUs MAJIBIX TPEATPHUATHIN.
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B cootBercTBUM ¢ yueOHBIM m1aHOM 1O HampasiieHuto 15.03.02 «TexHosnornueckrue MamvHbl U
o0opyZoBaHue» NUCHUILIMHA «TexHudeckas TepMOAMHAMUKa» 0a3upyeTcsl Ha CIEAYIOIIMX JUCLHUILIM-
Hax:

Bb1.b.6 - Maremartuka,;

b1.5.10 - Xumus;

Bb1.b.15 — TexHo10rUs1 KOHCTPYKIIMOHHBIX MaTepUAJIOB;
b1.b.17 — MexaHHuKa )XHUJIKOCTH U ras3a;

b1.B./IB.3.1 - [IpuxnaaHbple KOMIBIOTEPHBIE IPOIPAMMBIL;
b1.B./IB.3.2 - KommnberoTepHas rpaduka

3HaHuUs, YMEHUS U HABBIKU, MTOJIYYCHHBIC CTYJIEHTAMH B IMPOLIECCE M3YUEHUS TUCIUTUIMHBI, SBIIS-
10TCs 02301 7151 U3YYCHUS CICAYIOMUX JUCITUTLINH:

b1.B.O/1.6 - [Iporeccel 1 amnmapaTsl MHUIIEBBIX POU3BOJICTB;
b1.B.[1B.9.1 — YnpaBienue TEXHUUECKUMHU CUCTEMAMU;
b1.B.JIB.9.2 — OcHOBBI aHaIM3a TEXHOJIOTHYECKUX CUCTEM

3. O6bem AMCUMNNNHBI B 3a4€THbIX eAnHULaxX C YKa3aHMeM KoyiMyecTBa akageMn4yeckux
YyacoB, BblOesfieHHbIX Ha KOHTaKTHyK paboTty oby4vawowumxca ¢ npenogaBatenem (no
BuAam y4eOHbIX 3aHATUI) N HA CaAMOCTOATESIbHYIO paboTy obyyarLmxcs

AyautopHasi padora

ki bl
YacTh HuKia: 6azoBast Cemectp
Ne nucuunauHel 1o yue6GHOMY IUIaHy: b1.5.22
UYacos (Bcero) mo yueOHOMY ILUIaHY: 180 5 cemectp
TpynoemkocTs B 3aueTHbIX equHunax (3ET) S) 5 ceMmecTp
Jlexuuu (3ET, yacoB) 0.5; 18 5 cemecTp
ITpaktuueckue 3ansatus (3ET, yaco) 1.0; 36 5 cemectp
Jlabopartopusie padotsl (3ET, uacoB) 0.5; 18 5 cemectp
O0Bem caMocTOATENbHOM paboThI 2.0: 72 5 cemecTp
no yuebnomy miany (3ET, yacoB Bcero)
DK3aMeH 1.0; 36 5 cemecTp
CamocrosiTesibHast paboTa CTy1eHTOB
Bun pa6ot Tpynoémkocts, 3ET, uac
N3ydyenne matepuanoB JEeKIHH (JIK) 0.5, 18
ITonroroBka K NpakTUYECKUM 3aHATHM (113) 0.5, 18
[ToaroroBka k 3amuTe J1abopaTopHOM padboTHI (J1a0) 4/36, 4
Brinonnenue pacuetHo-rpaduyeckoit paboTsl 0.518
CamocTosATeTbHOE N3YYEHHUE TOTIOTHUTENTFHBIX MAaTEPHUAIIOB TUCIIHTLIIHEI

8/36, 8
(CPC)
ITonroToBka K TECTUPOBAHUIO 6/36, 6
Bcero 2.0,72
IloaroroBka K sK3aMeHy 1.0, 36
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4. Cop,ep)KaHMe AUCUUNMTINHDLI, CTPYKTYPUPpOBaHHOE NO TeMaM C yKadaHnemMm oTBeaeHHOro
Ha HUX KOonn4yectBa akageMmn4yeckmx 4yacos n BugoB yqe6|-|b|x 3aHATUMN

Bunbl yueOHbIX 3aHATUH, BKIIOYasi CAMOCTOSI-
No Bcero TEeJIbHYIO0 paboTy CTYyJCHTOB, U TPYJOEMKOCTb
- TeMbl IUCIIUIUINHBL yacoB Ha | (B yacax) (¢ coomeemcmauu ¢ YII)
n/m TeMy
JIK p a0 CPC BT
HWHTCPAKT.
1 OCHOBHBIE 3aKOHbI TEPMOTHUHAMUKH 19 4 8 7 -
2 NneanbHble U peajibHbIE ra3bl 28 4 8 4 12 45
3 JIBu:keHue raza mo kanajaam. Ucreuenue 6 - - - 6 -
ra3a u3 OTBepCTHH
4 Xo0J10AUIbHBIE MAIIHHBI 18 - 2 4 12 4.5
5 Teopusi Tenjionepenayu 57 8 14 10 25 9
6 Tennoo0MeHHbIE anNapaThI. 16 2 4 - 10 -
Bcero 180 yacoB no BuAam yuyebHbIX 3aHATUMN (BKAloYan
Aam y ( 144 | 18 | 36 | 18 | 72 18
36 yacoB Ha NOArOTOBKY K 3K3aMeHY)

Conep:xkaHnue mo BUJAaM Yy4YeOHBIX 3aHATHI

Tema 1. OcHOBHBIE 32aKOHBI TEPMOAMHAMHUKH

Jleknus 1. OcHOBHBIC MOHATUS TEPMOAMHAMUKH. | 3aKOH TepMoauHaMuKu (2 daca)
Jlekumus 2. 11 3axoH TepmoauHaMuku. Jkceprusl. (2 yaca)
IIpakTuyeckoe 3ansaTHe 1. OCHOBHBIE MOHATUS TEPMOIMHAMUKH (2 yaca)
IIpakTuyeckoe 3ansaTue 2.1 3aK0H TepMOIUHAMUKY. (2 Haca)
IIpakTuyeckoe 3ansaTue 3. Il 3akoH TepMoaMHAMUKH. DKceprus. (2 yaca)
IIpakTuyeckoe 3ansaTue 4. [Iporeccel ¢ uaeanrbHBIM razom. (2 Jaca)
CamocTosiTe/ibHasi padoTa cTyaeHTa (7 4acoB)

e lI3yuenue maTepuana jexkuuii - 4 yaca

e TloaroToBka K MPaKTUYECKUM 3aHATHUSM - 3 yaca
Texkymuii KOHTPOJIb:
- KOHTPOJIb C MCINO/Jb30BAHUEM TEXHHMYECKHX CPeACTB M HH(OPMALMOHHBIX TEXHOJIOTHWIA:
BBITIOJIHEHUE TPOMEKYTOUHOTro Tecta Nel

Tema 2. HpeanbHble U P€alIbHbIEC Ta3bl

Jlekums 3. PeanbHble ra3el. BoasHoii map (2 yaca)
Jlexums 4. Binaxxusiii Bo3nyx. [Iporieccsl ¢ BlaxHbIM BO3yX0M (2 yaca)
IIpakTuyeckoe 3ansaTue 5.PeanbHble ra3pl U BOJASHON map. (2 yaca)
IIpakTuyeckoe 3ansaTue 6. PacueT nporieccoB ¢ BOASHBIM napoM. (2 yaca)
IIpakTuyeckoe 3ansTue 7. PacueT nmpoieccoB ¢ BIaKHBIM BO3IyXOM (2 daca)
IIpakTuyeckoe 3ansiTue 8. PacueT nmporieccoB TeopeTnueckon cymku. (2 yaca)
Jla6oparopuas padora Nel VccinenoBanue mpoieccoB KOHBEKTHBHOM Cymiku. (4 yaca)
CamocTosiTe/ibHasi padoTa cTyaeHTa (12 yacoB)

e l3yuyenue matepuaina gexkuuii - 4 yaca

e [loaroroBka Kk MpakTUUECKUM 3aHATHUSIM - 2 yaca

e TloaroToBka K BBIMOJHEHUIO U 3alTUTe TabopaTopHoit paboTel Nel — 2 vaca

e BrmonHenue pasznena B PI'P — 4 gaca
Texkymmii KOHTPOJIb:
-YCTHBIIi onpoc: 3ammra JadopaTopHoit paboTsl Nel

Tema 3. /IBu:kenue raza no kanajaam. Mcreyenune raza u3 oTBepCcTuii
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CamocrosiTeibHast padoTa cryaenta (6 4acoB)
e lI3yuyeHue TOMOIHUTEIHLHOTO TEOPETUUECKOTO MaTepuaia - 6 4acoB
Texkyuuii KOHTPOJIb:
- KOHTPOJIb C MCIO/Jb30BAHHEM TEXHHMYECKHX CPeACTB M MH(OPMALMOHHBIX TEXHOJIOTHWA:
BBITNIOJTHEHHE TPOMEXKYTOUHOTro Tecta No3
Tema 4. Xos0anJbHbIe MAIIMHBI
JladopaTopnasi padora Ne2. l3ydeHue paboOThl MapOKOMIIPECCOPHON XOJOAMIBHONW MAIIWHBI.
(4 gaca)
IIpakTuyeckoe 3ansaTHe Ne9. Pacuer mapokoMIpecCOPHBIX XOJOAMIBHBIX MallIiH. (2 Jaca)
CamocrosiTeTbHas padora cryaenta (12 yacos)
e lI3yueHue NOMOIHUTEIHLHOTO TEOPETUYECKOTO MaTepHaia - 5 4yacoB
e IloaroToBka K MpakKTUYECKUM 3aHATUSAM - 1 yac
e TloaroToBKa K BBIMOJHEHUIO U 3alTUTE Ta0OpaTopHOi paboThl No2 — 2 vaca
e Brinonnenue pasznena B PI'P — 4 yaca
Texkymuii KOHTPOJIb:
-YCTHBIIi onpoc: 3ammra J1adopaTopHoit padoThr Ne2
- KOHTPOJIb C MCIOJb30BAHHEM TEXHHMYECKHX CPeACTB M HH(OPMALMOHHBIX TEXHOJIOIHW:
BBITMIOJTHEHHE MPOMEXKYTOUHOTO TecTa Nod
Tema S. Teopus TenJionepenayu
Jlekuusa 5. CtaunroHapHas TEIUIONPOBOAHOCTH. (2 yaca)
Jleknus 6. KonBeKTUBHBIN Ter1000MeH. (2 vaca)
Jlexmus 7. TerumooomeH npu (a3oBbIX mpeBpalnieHusaX. (2 yaca)
Jlekuus 8. TermooOMeH n3irydenueM (2 yaca)
IIpakTuyeckoe 3ansaTue Ne 10. Pacder TemI0OBBIX MOTOKOB MPU CTAIIMOHAPHOHN TEIJIONPOBOI-
HOCTH B IUIOCKOM CTEHKeE. (2 4aca)
IIpakTuyeckoe 3ansitue Ne 11. PacueT TemnoBbIX MOTOKOB MPH CTAIlHOHAPHON TETJIONPOBOIH-
CTH B IMIIMHAPUYECKON U cpepruecKkoii cTeHKax. (2 yaca)
IIpakTuueckoe 3ansitue Ne 12. Pacuer TerooOMeHa mpu BBIHYKIEHHOW KOHBEKIIUU (BHYT-
peHHsis 3a1a4a). (2 yaca)
IIpakTnyeckoe 3ansaTue Ne 13. Pacyer TerooOMeHa mpu BEIHYKICHHOW KOHBEKIINU (BHEIIHSS
3a/1a4a). (2 yaca)
IIpakTuyeckoe 3ansaTue Ne 14. Pacder TeriooOMeHa nmpu cBOOOAHOM KOHBEKIMH (2 yaca)
IIpakTuyeckoe 3ansaTue Ne 15. Pacyet TeriooOMeHa npu KUMEHUH U KOHACHCAINH. (2 Jaca)
IIpakTuueckoe 3ansaTue Ne 16. Pacuer TerooOMeHna uznydenuem. (2 yaca)
JlaGopaTopHnas padora Ne3 I3ydenue TeriooOMeHa mpu cBoOOIHONW KOHBEKIHH. (4 yaca)
JlaGoparopuas padora Ned Vzyuenue TerioooMeHa usiydeHueM. (6 4acoB)
CamocrosiTeibHast padora cryaenra (25 yacos)
e Il3yuenue marepuaina jekuuili - 9 gacos
e [IloaroToBka K MPaKTUYECKUM 3aHATUSIM — 6 YacoB
e [loaroToBka K BBIMOJHEHUIO U 3aluTe JabopatopHoil paboTel Ne3 u Ned — 4 yaca
e Brimonnenue pasnena B PI'P — 6 yacos
Texkymuii KOHTPOJIb:
- YCTHBIH onpoc: 3amuTa jabopatopHoit paboTs Ne3 u Ne 4
Tema 6. Tensio00MeHHBbIE anINAPaThI.
Jlexnus 9. TerutooOmennbIe anmapaTh (2 daca)
IIpakTnyeckoe 3ansaTue Ne 17. PacueT TeriooOMeHHBIX anmaparoB. (2 yaca)
IIpakTuyeckoe 3anaTue Ne 18. JlenoBas nrpa «IIpoekTnpoBaHne cHCTEMBI KOHIUIIMOHUPOBAHUS
BO3yXxa». (2 yaca)
CamocrosiTeibHast pa6ora cryaenra ( 10 gac)
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e ll3yuenue marepuaia Jekuuil - 4 yac

e [lonroroBka K MpakTHYECKUM 3aHATUSIM — 2 Yac

e Brinonnenue paznena B PI'P — 4 yac
Texkyluuii KOHTPOJIb:
- KOHTPOJIb C MCIOJb30BAHHEM TEXHHMYECKHX CPeACTB M MH(OPMALMOHHBIX TEXHOJOTIHWA:
BBINOJIHEHHE [TPOMEKYTOUHOro Tecta NeS5

HpOMe)KyTO'lHaH arrecranusd 1o JMCIMIIJINHE: IK3aMEH
I/I3yquHe JUCLHUINIMHBI 3aKaHYHUBACTCsA 53K3aMCHOM. DK3aMeH IMPOBOAUTCA B COOTBETCTBUU C Ilo-

JIOKEHUEM O 3a4e€THOM W »K3aMeHalmoHHOM ceccusx B HMUY MOU u MHCTPYKTUBHBIM NMHUCHBMOM OT
14.05.2012 r. Ne 1-23.

5. MNepeyeHb y4yeGHO-meTOAUYECKOro obecneyeHMss AONA CaMOCTOSTENbLHOW pPaboThbl
obyyarwmxcs no AMcumnnmHe

s obecriedeHusl CaMOCTOSITEIILHOM pabOThl pa3pa0dOTaHBI: JEKTPOHHAS CHUCTEMa OOydYeHHUsS B cpele
moodle, noctyn: moodle.sbmpei.ru,conepxarias 1eMOHCTPAIIMOHHBIE CIAN/IbI JIEKIHI, ONMCAHUE U KOH-
TPOJBHBIC BOIPOCH K JIA0OpATOPHBIM paboTaM, METOIUYCCKUE YKa3aHUsl K IPAKTHYCCKUM 3aHSATHUSM, Te-
CTBI IPOMEKYTOYHOTO ¥ UTOTOBOTO KOHTPOJISI 3HAHUH, YMEHUH U HABBIKOB.

6. ®oHO OUEHOYHbLIX CPeACcTB ANA NpoBefeHUs NMPOMEXYTOYHOM aTTecTauum obyuato-
LWMXCHA NO AUCLMNIINHE

6.1 NepeyeHb KOMNETEHL MU C YKa3aHUeM 3TanoB ux chopmMmpoBaHus

HpI/I OCBOCHHMH JHUCLHUIIIIMHBI Q)opMpreTCﬂ ciaeayrouas KOMICTCHIIMA.

[1K-2, xapakTepuzyeMoil «yMEHHUEM MOAEIUPOBATH TEXHUYECKUE OOBEKTHl M TEXHOJIOTHYECKHUE MPO-
1IECCHI C UCIIOJIb30BAaHUEM CTAH/IAPTHBIX MAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHMUS,
TOTOBHOCTBIO MPOBOAMTH AKCIEPUMEHTHI MO 33aJ]aHHBIM METOJUKaM ¢ 00pabOTKOM M aHAIU30M pe-
3yJIbTAaTOBY»

VYkazaHHas KOMIIETSHIIUST (POPMHUPYETCSI B COOTBETCTBHUHU CO CIICAYIOIIMMH dTallaMH:

1. ®opmMupoBaHUE U pa3BUTHE TEOPETHUYECKUX 3HAHUM, MPETyCMOTPEHHBIX YKa3aHHBIMH KOMIIe-
TEHUUSAMU (JIEKIIMOHHBIE 3aHATHUS, CAMOCTOSTEIbHAs paboTa CTYJEHTOB).

2. TlpuoOpereHne M pa3BUTUE NPAKTUYECKUX YMEHUH, NPEIYCMOTPEHHBIX KOMIETEHIUSIMU
(TpaKkTUYEeCKHe 3aHATHS, JIA0OpAaTOPHBIE PAOOTHI, CAMOCTOsITEIbHASL pab0oTa CTY/IEHTOB).

3. 3akperuieHHe TEOPEeTHYECKUX 3HAaHUM, YMEHUN M MPAaKTUYECKUX HABBIKOB, MPETyCMOTPEHHBIX
KOMIIETEHIIMSIMH, B XOJI€ 3alIHT JIA0OPATOPHBIX padoT, a TAK)Ke PEHICHUs] KOHKPETHBIX TEXHHYECKUX 3a-
Jla4y Ha IPAaKTUYECKHUX 3aHATUAX, YCIEIHOM CAauy SK3aMeHa.

6.2 OnncaHne nokasatenem U KpUTepmeB OLIEHMBAHUA KOMMNETEeHUMW Ha pa3fnuny-
HbIX 3Tanax nx ¢popMmMpoBaHuUA, ONUCaAHUA LWKaN oleHUBaHUA

CdopMUpoOBaHHOCTh KaKJ0M KOMIIETEHIIMU B paMKaxX OCBOCHHS JaHHOM JHUCUMWILIMHBI OILIEHUBA-
€TCs 110 TPEXYPOBHEBOU IIKAJIE:

- IOPOTrOBBIN YPOBEHB SABISETCS 005S3aTENBLHBIM IS BCEX 00YYaIOIIUXCs M0 3aBEPLUICHUN OCBOEHUS
JUCLIUIUIAHBI,

- TIPOJIBUHYTHIM YPOBEHb XapaKTepHU3yeTCsl MPEBBIILICHUEM MHUHUMAIbHBIX XapaKTEPUCTHK chop-
MHUPOBAHHOCTH KOMIIETEHIIUH I10 3aBEPLICHUN OCBOCHUS IUCLUIIINHBL
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- ATAJOHHBIA YPOBEHb XapaKTEPU3YETCs] MAKCHUMAJIbHO BO3MOXHOW BBIPaKEHHOCTHIO KOMIIETEH-
L[UU U SIBJISIETCS BaXHBIM KaYE€CTBEHHBIM OPUEHTHUPOM JIJISl CAMOCOBEPLICHCTBOBAHHUS.

ITpu nocrarouHom KadecTBe ocBoeHUs Oosiee 80% NpHUBENEHHBIX 3HAHUM, YMEHUI M HAaBBIKOB
IpernojaBaTesib OLICHUBAET OCBOCHUE IaHHOI KOMIIETEHIIMU B paMKaxX HACTOSIIEH MUCIUIUIMHBI HA 3Ta-
JIOHHOM YpPOBHE, Npu ocBoeHuu Oosiee 60% NpuBENECHHBIX 3HAHUM, YMEHUN M HAaBBIKOB — Ha IPOJIBUHY-
TOM, npu ocBoeHuu Oosee 40% mNprBEeNEHHBIX 3HAHWN, YMEHUN U HaBBIKOB - HAa IMOPOrOBOM ypoBHe. B
IIPOTUBHOM CJIy4ae KOMIIETEHIIUS B paMKaxX HaCTOSIILEN AUCIUIIIIMHBI CYUTAETCS] HEOCBOCHHOM.

YpoBeHb chOpMUPOBAHHOCTH KaXI0H KOMIETEHIIMN HA PA3IMYHBIX dTarnax ee GOopMHpPOBaHUS B
IIPOLIECCE OCBOEHUS JAHHOM JMCLUILIMHBI OLICHMBAETCS B XOJ€ TEKYILEro KOHTPOJIS YCIEBA€MOCTH U
IIPEACTABIICH PA3JIMYHBIMU BUJAMU OLICHOYHBIX CPE/ICTB.

[ns oueHkn chopMUpPOBaHHOCTU B paMKax JaHHOW aucumnnuHbl komneteHumn MK-2, xa-
PaKTepU3yeMOil «yMEHHEM MOJEIMPOBATh TEXHUYECKHE OOBEKTHI M TEXHOJIOIMYECKHE MPOLECCH C MC-
MOJIb30BAHUEM CTAaHJIAPTHBIX MAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHMSI, TOTOBHOCTHIO
IIPOBOAUTDH SKCIEPUMEHTHI 110 3a/laHHbIM METOJMKaM ¢ 00pabOTKON U aHAJM30M PE3yJIbTaTOB) Mpenoja-
BaTeJIeM OIICHUBAETCS COJIEpKaTeNIbHAs CTOPOHA U Ka4eCTBO MaTEPHaJiOB, MPUBEACHHBIX B OTYETaX CTY-
JIEHTa 10 J1a0opaTOpHBIM paboTaM. YUUTBIBAIOTCS TAK)KE OTBEThI CTYJIEHTAa Ha BOMPOCHI IO COOTBET-
CTBYIOIIMM BHUJAM 3aHITHH MPH TEKYIIEM KOHTPOJE — MPOMEKYTOYHOM TECTHPOBAaHMHM U 3alllUTax Jja-
OopaTopHBIX padoT.

[TpuHrMaeTcs BO BHUMaHHE 3HAHMA 00YJarOIIMMHUCS:

e OCHOBHbIC 3aKOHBI TepMogrHamuk; (ITK-2);
®  3aKOHBI, ONKCHIBAIOIINE MPOIECCHI C UACATLHBIM U pealibHbiMu Tazamu (I1K-2);
® 3aKOHBI, OIMCHIBAIONINE SBJICHUS TETUIONPOBOJHOCTH, KOHBEKTHBHOTO TEIUIOOOMEHA U TEII000-
mena m3inydenuem (I1K-2);
® TEPMOJUHAMHYECKHX OCHOB PabOThI XOJIOJAUIBHBIX MAIIMH, KOMIIPECCOPOB U CYIIUIBHBIX yCTa-
noBok (ITK-2);
® TEPMOJMHAMHUYECKUX OCHOBBI pabOTHI TeriooOMeHHbIX amnmaparos (ITK-2);
HaJIu4ue yMEHHUH:
® paccuuThIBaTh MpeoOpa3oBaHUs BHYTPEHHEH SHEPIUH B TEIUIOTY U pabOTy MPH pa3IMYHBIX BUAAX
TEPMOJIMHAMHYECKHX MTPOIIECCOB C UICATbHBIME U pealbHbiMu Tazamu ([TK-2);
® pacCcUMTHIBATh IUNIOTHOCTH TEIUIOBOTO IOTOKA U I10JIE TEMIIEPATYPHI B ITpoLieccax TEMJIONPOBOIHO-
CTH, KOHBEKIIMHU | TerioooMeHa uznydenuem (I1K-2);
® paccuuThIBaThb OCHOBHBIE IapaMeTpbl pabOThl pabOTHl XOJOAMIBHBIX MAIIMH, KOMIIPECCOPOB U
cymmibHbIX yctanoBok (ITK-2)
®  PACCUMTHIBATH IUIOIIAb TOBEPXHOCTH TEMJUIOOOMEHA U TEMJIOBOM OanaHC TEMIOOOMEHHBIX arma-
paros (ITK-2);
MIPUCYTCTBHE HABBIKA:
® JCIIOJIb30BAHMSI OCHOBHBIX ITOJIOXKEHUHM TEXHUUYECKOW TEPMOJUHAMHUKU M TEOPUHU TEIUIONEpeaadn

IpU pacdyeTe ¥ MOICITMPOBAHUH TEIUIOBBIX MPOIECCOB B TEXHOJIOTUYECKUX MAIIMHAX U 000pYyIO0-
Banuu (11K-2);

Kputepun onennBanusi ypoBHs chopmMupoBaHHOCTH KomreTeHnnu I1K-2, xapakrepusyemoit
«yMEHHEM MOJETUPOBaTh TEXHUYECKHE OOBEKTHI M TEXHOJOTMYECKHE MPOIECChl C HCIOJIb30BaHHEM
CTaHAAPTHBIX MAaKETOB W CPEACTB AaBTOMAaTHU3UPOBAHHOIO INMPOEKTHPOBAHUSA, NOTOBHOCTBIO MPOBOIUTH
HKCHEPUMEHTHI 110 33JJaHHBIM METOJIMKaM ¢ 00pabOTKOM U aHAJTU30M PEe3yJIbTaTOB» B MPOIIECCEe TECTUPO-
BaHUs, KaK (OPMBI TEKYILIETO KOHTPOJIS:

41%-59% npaBUIbHBIX OTBETOB COOTBETCTBYET IMOPOrOBOMY YPOBHIO C(POPMHPOBAHHOCTH KOM-
MeTEHIMH Ha JaHHOM 3Tarie ee (OpMUPOBAHUS;
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60%-79% - npoABUHYTOMY YPOBHIO;

80%-100% - sTaTOHHOMY YPOBHIO.

Kpurepuu onenuBanusi ypoBHs chopmupoBaHHocTH KommereHuuu IIK-2, xapakrepuzyemoii
«yYMEHHEM MOJEIUpPOBaTh TEXHUYECKHE OOBEKTHI M TEXHOJIOTMYECKHE IPOLECChl C HCIOJIb30BaHUEM
CTaHJAPTHBIX IIAKETOB U CPEJICTB aBTOMATHU3HPOBAHHOI'O IPOEKTHPOBAHMS, FOTOBHOCTHIO MPOBOJIUTH
HKCHEPUMEHTHI 110 33JaHHBIM METOJUKaM ¢ 00pabOTKON M aHAJIM30M pPe3yJbTaTOB» B IPOLIECCE 3ALUTHI
J1a00paTOPHBIX PaboT, Kak (OPMBI TEKYIIEro KOHTPoJsA. Ha 3ammurTe cOOTBETCTBYIOLIUX J1a00paTOPHBIX
paloT (cchlIKa Ha METOAMYECKHE YKa3aHUsA K J1abopaTopHbIM paboTaM) 3aJaeTcs 2 BOIpoca U3 MepeyHs,
MPUBEJCHHOTO B IPOBEPOYHON YaCTHU COOTBETCTBYIOLIEH 1a00paTOpHOM pabOTHI.

[TonHbIM OTBET HA OAMH BONPOC COOTBETCTBYET OPOIrOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHIIMM Ha JTAHHOM 3Tane ee (OpPMHPOBAHUS, IOJIHBIA OTBET HA OJWH M YaCTUYHBIM OTBET Ha BTOPOH —
IIPOJBUHYTOMY YPOBHIO; ITPH IIOJIHOM OTBETE Ha JIBa BOIIPOCAa — 3TaJOHHOMY YpPOBHIO.

Kpurepuu onenuBanusi ypoBHsa chopmupoBanHocTH komrereHuuu IIK-2, xapakrepuzyemoii
«yMEHHEM MOJEIUpPOBaTh TEXHUYECKHE OOBEKTHI M TEXHOJIOTMYECKHE IPOLECCHl C HCIOJIb30BaHUEM
CTaHJIAPTHBIX IIAKETOB U CPEJICTB aBTOMATU3HUPOBAHHOTO INPOEKTHUPOBAHUS, T'OTOBHOCTHIO IMPOBOAMTH
HKCHEPUMEHTHI 110 3a/laHHBIM METOJIMKaM ¢ 00pabOTKON M aHAJIM30M pe3yJbTaToOB» B IPOILECCE BBINOJI-
HEHUS ¥ 3aIUTH pacdyeTHO-rpaduueckoit padoTh:

IToporosslii ypoBeHb [IponBUHYTHIN ypOBEHb OTaJOHHBIN YpOBEHb

O06mas rnocienoBareabHocTh OO0IIas ocenoBareIbHOCTE | O0mas OCJIEN0BATENLHOCTD
pacueTa BBINOJHEHA IPABHIIBHO, pacyeTa BBIMOJIHEHA MPAaBHJILHO, pacyeTa BBITOJHEHA MPABUILHO,
HO HMCECTCHA OIWH HCOAOYCT B HO HUMCCTCA OIWH HCEIAOYCT B OTC}’TCTBYIOT HCOO0YCTHhI HpI/I

IPUMEHEHNUN KpUTEpUAIbHBIX ITPUMEHEHUN KPUTEPUAJIbHBIX PAacyeTe OCHOBHBIX 3JIEMEHTOB
YpaBHEHUN YpaBHEHUN YCTaHOBKU
u u

A0MyHICH OJWH HCAOYCT HpH AOIYIICH OJJHUH HCOOYCT IIpHU
INOCTPOCHHHU M PaCUYCTC IMHUKJIIA | IIOCTPOCHUHU M pacdeTC NIHUKIA
XOJIO)II/IJIBHOﬁ MalIuHbI XOJ'IOI[I/IJ'ILHOfI MalllMHbI

C(bOpMI/IpOBaHHOCTI) YPOBHA KOMIICTCHIIHMHN HC HHXKXC IMOPOroBOro ABJIACTCA OCHOBAHUEM JJIA J10-
ImyCKa 06yqafomeroc;1 K HpOMe)KYTOLIHOI\/‘I aTTeCTalnuu 110 ﬂaHHOﬁ JUCHUITIIINHC.

Dopmoii TPOMEKYTOUHON aTTECTAIlUH MO JAHHOM AUCIUILTUHE SBISETCS YK3aMEH, OIEHUBAEMBIN
no npunaro B HUY «M3BW» uersipexbamibHoi cucteme: "oTimuHo", "xoporio", "yaoBIeTBOPUTETh-

n

HO", "HEyIOBIETBOPUTEIBHO".

OK3aMeH MPOBOAUTCS KaK COBOKYIHBIN PE3YJIbTaT OCBOEHUS BCEX KOMIETEHIIMM 1O JaHHOW J1C-

IUIUTHHE (B COOTBETCTBUH C HHCTPYKTUBHBIM mucbMoM HIY MOU ot 14 mas 2012 roma Ne 1-23).

DK3aMeH NpeACTaBiIsieT COOO0M TECT, BBIMOIHIEMBIH CTYAEHTOM, HAXOJAIIMMCS B CHEIHMAIbHO
000pYyJOBaHHOM KOMITBIOTEPHOM KJIacce B IPUCYTCTBUU JK3aMeHaTopa. Bompocs! u 3aiaBanus, npeia-
raeMble CTYACHTY, JEJATCSA MO YPOBHSM OCBOCHHUSI MaTepuaia Ha TPU TPYMIbL: «0a30BBIN», «IIPOABUHY-
TBII», «3TAJOHHBIN». B pamMkax KakI0M rpymisl BOIPOCH! AEIATCS Ha TUIIBL: «IIPOBEPKa 3HAHUIN», «IIPO-
BEpPKa YMEHUI», «IIPOBEPKA HABBIKOBY.

Bonpocel u 3aganus rpynmnbsl «0a30BbId YPOBEHBY» BBIOMpArOTCS U3 OaHKa 3aJaHUM MPOMEXY-
TOYHOT'O TECTUPOBAHUS, U, TAKUM 00pa30M, U3BECTHBI CTYJICHTY.

Bormpocs! v 3aganus rpynnsl «IpOJBUHYTHIA YPOBEHB» BBIAAKOTCS CTYACHTY HAa KOHCYJIbTallUU
nepes S9K3aMEHOM.

Bormpocs! 1 3a1aHus rpynnel «3TAJIOHHBIA YPOBEHB)» HEU3BECTHBI CTYACHTY 10 MOMEHTA K3a-
MEHa.
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Bonpocel TMna «poBepka 3HaHWI» IPEICTaBISIIOT OO0 TEOPETHUUECKHUE BOIIPOCHI TECTOBOTO
Xapakrtepa, He TpeOyrolue pacyera.

Bomnpocs! Tumna «mpoBepka yMEHUN» MPEACTAaBISAIOT COO0H pacueTHbIE 3a/1aHus B OJJHO-/BA JICHi-
CTBHUSL.

Bomnpocs! Tumna «poBepka HaBBIKOBY» MPEACTABISAIOT COOON 3ajaHus, TPEOYIOIUE HCII0JIb30Ba-
HUS BCEro o0beMa M3Y4YeHHOT0 MaTepHualia U MPeACTaBisaIoT cO00M Kak MpaBMiIo KOMOWHUPOBAHHBIE 3a-
Ja4uu, XOJ] peIIeHHUs] KOTOPBIX HE OYEBH/ICH.

OneHka KakJJ0ro 13 TUIIOB BOIIPOCOB U 33/IaHUi pa3inyHa, KOJIMYECTBO BOIIPOCOB B TECTE MOJ-
Oupaercss TakuM 00pazoM, 4TOOBI CyMMa 0ajIOB BOIPOCOB «IIOPOTOBOTO YPOBHs» 0kojio 50% obmiero
KOJIMYECTBO 0aJIoB, cymMMa 0ajioB «IIpOABHUHYTOT0» ypoBHs 0K0s0 30% 0asioB, «3TaIOHHOTO YPOBHSI»
- okosio 20% Oamos.

Bpewms tecta onpenensercs u3 pacuera | MuHyTa Ha | MOTEHIIMAIBHBINA OaJL.
Pacrnipenenenue o1ieHOK 3a pa3Iu4HbIE BUbI 33JaHUM IPUBEACHO B TAOJIMILIE.

YpoBHHU
«IIOPOTOBBII» «IIPOABUHYTBIN «3TaJIOHHBIN»
[IpoBepka 3HaHui 1 2 3
[TpoBepka ymeHuit 1 2 3
[IpoBepka HaBbIKOB 1 3 4

OneHka «HEYHIOBIETBOPUTEILHOY BBICTABIISICTCS, €CIIA CTYJACHTAaM IMOJy4yeHa cymMMa 0aJuioB, CO-
crapistomas meHee 40% ot makcuMaabHOM. OlleHKa «HEYTOBICTBOPUTEIBHO» BBICTABIISIETCS TAKXKE, €C-
JM CTYJCHT: TIOCJIe Hayaja 3K3aMeHa OTKAa3aliCs ero CIaBaTh WJIM HApPYIIWI MPaBHUja CAa4d dK3aMeHa
(crinchIBa, MOJCKA3bIBal, 0OMaHOM MBITAJICS TOJTYYHTH 00JIEe BBICOKYIO OIICHKY H T.JI.

OreHka «yZIOBIETBOPUTEIHHOY» BBICTABIISIETCS, €CIIU CTYACHTOM HabpaHa cyMMa OalljioB Jiexaras
B uHTepsaie 40-60% NpoLeHTOB OT MAKCUMAJIbHO BO3MOXHOM.

OreHKa «XOpOIIO» BBICTABIIAETCS, €CIIH CTYJACHTOM HabpaHa cymMa OalljioB JieXalasi B UHTEpBa-
ne 60-80% MmpoIeHTOB OT MAKCUMATIBLHO BO3MOXKHOM.

OreHKa «OTJIIMYHOY BHICTABISETCS, €CJIA CTYIGHTOM HaOpaHa cymMMma 0aJuioB Jiekalas B MHTepBa-
ne 80-100% mpo1IeHTOB OT MaKCUMAJIBHO BO3MOKHOM.

B 3a4eTHYH KHWXKKY CTYAEHTa U BbINUCKY K AUMNJIOMY BbIHOCUTCA OLIeHKa 3K3aMeHa no AUC-
uunnuHe 3a 5 cemectp.

6.3 TunoBble KOHTPOSNbHbIE 3aJaHUA UNM UHble MaTepuanbl, Heobxoaumbie AN
OLUEeHKM 3HaHWW, YMEHUW, HaBblKOB WU (UNU) onbiTa AEeATEeNbHOCTMH,
Xapakrepusyrwwmx atanbl POPpMUPOBaAHMA KOMMNETEHUUN B Mnpouecce OCBOEHUA
obpa3oBaTesibHOM NporpamMmmbl

1. Bonpocs! 1o (hopMHpOBaHUIO M Pa3BUTHIO TEOPETUUECKUX 3HAHUN, TIPEYCMOTPEHHBIX KOMIETEHIIH -
MU, 3aKPEIUIEHHBIMU 3a JUCLUIUINHON (IIPUMEPHBIE BOIIPOCHI 10 JIEKIMOHHOMY MaTepually IUCLUHUIIINHBI,
IpeijaraéMple B X0J1€ IPOMEXYTOUYHOTO TECTUPOBAHNSA):

1. K razy nogsoautcs n3BHe 200 k/[>k TeMIOTHI, U3MEHEHHE BHYTPEHHEN dHEprun coctasisier 20
k/[x. OnpenenuTs yaensHYIO padoTy, kJ[K/KT, eciiu KoIn4ecTBo raza coctaniser 0,6 Kr

Buvioepume ooun omeem

1) 20 xJIx/kr.

2) 300 xJlx/kr

3) 100 x/Ix/xr.
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2. YcTaHOBUTE COOTBETCTBUE MCKIOY 0603HaquI/IﬂMI/I IIponeccoB Ha T,S -auarpamMme IapoKoM-
IPECCOPHON XOJIOJMILHONW YCTAHOBKH M MX (H3HU-

i% YECKHMM XapaKTEPOM.

g |p S s=mneasmmes Sasb s 2

Konpaencanus napa B KOHAEHCATOPE
OxnaxkeHue nnapa B KOHAEHcaTope

Tk < 1
HOHy‘IGHI/Ie TCIIJIOTHI B UCITAPUTCIIC
Cxarue napa B KOMIpeccope
Ty - N 1 JpoccenupoBanue xiagareHra
R N

2. Boripockl 1o MpHOOPETEHUIO U pa3BUTHE
s MPAKTUYECKUX YMEHUH, MPEIyCMOTPEHHBIX
KOMIETEHIMSIMU, 3aKPETJICHHBIMU 32
JTUCIUILIMHON (IPUMEpHI 3a/IaHUH, pelIaeMbIX Ha IPAKTHUECKUX 3aHATHSX )

1. Ilpu aguabGatHOM cxkatuu 1 kxr Boszmyxa ot 0,1 MIla mo 0,8 MIla paGora cxarus 167,2
k/x/kr.Yemy Oyner paBHa paboTa C)KaTHs, €CIM €ro MPOBECTH MO MOJHUTPOIE C MOoKa3aTeiaeM
n=1.1.7

2. B rtemnoobMmeHHoOM armmapare il HarpeBaHUs BO3AyXa JBIMOBBIMHU Ta3aMU TeMIIepaTypa
IBIMOBBIX ra3oB Ha Bxoje 11 = 350C, na Beixoge t'; = 200C, TemnepaTypa Bo3ayxa Ha Bxoje t's
= - 15C, na Beixoze t'y; = 50C. Uemy paBHa cpeAHsisi pa3HOCTb TEMIIEpaTyp B cliydae, €Cliu
amnmapar paboTaeT B peKUME MPOTHBOTOKA?

3. Borpocsl 1o mproOpeTeHUIO M pa3BUTHE MPAKTUIECKUX YMEHUH, PETYCMOTPEHHBIX KOMIIETEHIHSIMH,
3aKpeIUIEHHBIMU 3a JUCLHUIUITMHON (IIpUMephl BOIPOCOB K J1a00paTOPHBIM paboTam)
1. Kak n3mMeHHUTbCs MOTpedIeHNE SHEPTUN XOIOAWIBHON YCTAaHOBKOM, €CIIM YMEHBIIUTD TEIUIOTY
MCHIapeHNUs XJIaJareHTa pyu HEM3MEHHOW MTOJIHOM X0JI0XONPOU3BOAUTEILHOCTH?
2. KakoB pu3ndeckuil cMbICII TEOMETPUUYECKOT0 KO3 PuIieHTa 00ayueHus ?

4. Borpochl 10 3aKpeIieHUI0 TEOPETUYECKUX 3HAHUN, YMEHUHN U MPAKTUYECKUX HABBIKOB, IPEAYCMOT-
PEHHBIX KOMITETEHIUSMH (BOTIPOCHI K 3K3aMEHY )
1. Cpeanuii TeMnepaTypHblil Harop ABJETCS HAUOOJIBIIUM, MPH...

Buvibepume 00un omeem
1) NpOTHBOTOYHOM CXeMe IBUKEHUS TEINIOHOCUTENeH
2) npsIMOTOYHOI cXeMe JIBH)KEHUS TEIUIOHOCUTEeH
3) npu nepekpecTHOM TOKE JIBUKEHHUS TETJIOHOCUTEIEH.
4) cpenHuit TeMIiepaTypHBII HAMOp HE 3aBUCHUT OT CXEMbI JIBH)KEHUS TETUIOHOCUTEIIEH

p.xlla 2. V3BecTHO, 4TO TeMIiepaTypa B TOUKE
1 pasua 100 K. Yemy paBHa Temmnepa-
100 |---- > Typa B TOYKe 2

o e
o B R N

V,M KD
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5. 3aganue K pacueTHO-TpaduIecKkoit pabore

[ToTok Bia)KHOTO BO37yXa C MaccoBbIM pacxoaoM G, temmeparypoi {3 U OTHOCUTEIHHOU
BJIQXKHOCTBIO (1 ITONANAET B BO3yXOOXJIAUTENb XOJIOAWIBHON MallUHbI, B PE3YJIbTATE YETO €r0
Temmeparypa noHrxkaercs Ha At. XomoaunpHas MmamuHa paboTtaer Ha (gpeoHe R-22, u umeer
TEMIIepaTypy UCIapeHus Ha Oy MeHbIIe, YeM TeMIepaTypa BO3yXa Ha BBIXOJE U3 BO31yX00XJIa-
nutens. TemmnepaTypa KoHIeHCAUH - ty.

Pabora xoHzneHcaropa obecreunBaeTcs MOTOKOM BOJBI ¢ HaYaJIbHON TeMmnepaTypoil iy ., Ko-
TOpasi B pe3yJbTaTe TeIJI000MEeHa HarpeBaeTcs Tak, 4TO €€ KOHeYHas TeMIieparypa Ha oty MeHblIe
TEMIIepaTypbl KOHACHCAIIH.

BoznyxooxmaguTenp mpencTaBisieT co00i KOpUIOPHBIM TPYOHBIN My4yeK U3 Np PSIOB 1O Ny
TpyOOK B psily, HAPYKHBII jauamerp Tpyook OH. CKOpOCTh BO3AYIIHOIO MOTOKA IEPEICHINKY-
aspHa obpasyrouieil TpyOok. CKOpoCTh MOTOKa BO3/AyXa B Y3KOM CEUEHHMH amrmapaTa paBHa V.
Ornpenenutsb JIMHY KaXI0M U3 TPYOOK IydKa, CYUTasA, YTO UX Temneparypa Ha 5°C Oosbliie, yeM
TeMIepaTypa UCHapeHusl.

Konpnencarop mpezcrapiser co0oi TerooOMEHHBIN armapar Tuna "tpyba B Tpyoe", B KOTO-
pPOM 110 BHYTpEHHEH TpyOe IBIKETCS OXJIaKJIarouas BoJAa, a Map KOHJIEGHCUPYETCS B MEXTPYO-
HOM IIpOCTpaHCTBe. BHyTpeHH: s TpyOKa Meanas, ¢ quamerpoM 35/28 mm. OueHuTs AMuHY TpyO-
KU, IpeHeOperasi HoTepsIMH TEIJIOTHI.

6.4 MeToanyeckue matepuanbl, onpegensiowme npoueaypbl OLleHUBaAHUA 3HAHUW,
YMEHUN, HaBbIKOB U (MnNK) onbiTa AEATENbHOCTU, XapaKTepu3yrlLwWMUX 3Tanbl
chopmupoBaHNA KOMNETEHLUN

[Tponerypsl OlleHUBAaHUSI 3HAHUH, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIINX ATaIbl (OPMHUPOBAHUS
KOMIIETEHINH, U3JI0KEHbl B METOJANYECKUX PEKOMEHJAIMIX MO BBIIOJHEHUIO U 3alIUTe J1a00paTOPHBIX
paboT, BBINOJHEHUIO PACUETHBIX 3aJaHUH U 3a/JaHUI Ha CAMOCTOSATENILHYIO paloTy.

7. NepeyeHb OCHOBHOW N AONONHUTESILHOWN Y4eOHOMN NUTepaTypbl, Heo6xoanmMon ans
OCBOEHMA AUCLIMMNIIUHDI

a) OCHOBHasI IUTEpPaTypa
1. Kynunos, Bacunuiit AnexcanapoBud. TexHuueckas TepMOAMHAMUKA : yueb.1mocodue ajs BTY-
308 / B.A.Kyaunos,23.M.KapramioB .— 5-e uza,crep. — M. : Beicur.k., 2007 .— 260,[1]c. : u.
— ISBN 978-5-06-004344-0 : 227-70
2. HamokwuH, Braguvmup BacunpeBnu. TexHn4eckas TepMoIMHAMUKA U TETUIONEpeaaya | yaeOHoe
noco0Owue sl HesHepreTuueckux creil. By30B / B. B. Hamokun .— M3a. 4-e, ctep. — M. : A3-
book, 2009 .— 468, [2] c. : . — ISBN 978-5-904034-01-6 : 495.00.
3. Hekpacos, P.1O. Terodgusuka v rujipaBauKka B TEXHOJIOTHYECKUX CUCTEMax He(Tera3oBoro
obopynoBanus [ DnekTpoHHbIN pecypc] : yaueOnuk / P.}O. Hekpacos, JI.C. I'a0bimieBa, ¥Y.C. Ilytu-
noBa [u ap.]. — DnekTpoH. naH. — Tromens : TroM['HI'Y (Tromenckuit rocyaapcTBeHHbIH HedTe-
ra3oBblii yHuBepcurtet), 2014. — 172 ¢. — Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=64507 — 3aru. ¢ sxpana.
3. Kynunos, Bacunuii AnexkcannpoBud. TexHudeckas TepMOMHAMHUKA U TEIJIonepeaaya : yueo-
HUK /17151 0aKkaiaBpoB BY30B 110 TeX. Hamp. u cren. / B. A. Kyaunos, 2. M. Kapramos, E. B. Cre-
danrok .— M. : Opaiit, 2011 .— 560 c. : wn. — (bakanasp) .— ISBN 978-5-9916-1386-6 :
435.71.
4. Cunssckuid, FOpuit Bnagumuposuy. COopHuk 3a1a4 o kypey TennorexHuka : yued. mocodue
Juis By30B 1o crett. 260602 (271300) "IIumieBas nH eHepUs MAJIbIX TPEANPUATUN" HAapaBICHUs

11



CMOSIEHCKHA
( DUnnAn
f

Pabouas npoepamma oucyunaunvt 51.5.22 « Texnuueckas d

mepModuHaMuKa» M.B;"_)

260600 (655800) "IMumesas urxenepus" / FO. B. Cunssckuit .— CI16 : TUOP/], 2010 .— 126,
[1]c. : mn. — ISBN 978-5-98879-114-0 : 156.00.

5. Amupxanos, [[.I'. Temnonepenaya : yue6Hnoe nmocodue / JI.I'. Amupxanos ; denepaipHoe
areHTCcTBO 1o odpaszosanuto, ['OY BIIO KazaHnckuii rocynapcTBEeHHBIA TEXHOJIOTHUESCKUIN YHU-
Bepecuret. - Kazanp : KI'TY, 2008. - 119 c. : un., cxem. - bubnmorp. B k1 . - ISBN 978-5-7882-
0611-0 ; To xe [DnexTponHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258943 (06.07.2015).

0) 10MOJIHUTEIbHAA JIUTEPATypa
1. [TpombInIeHHAs TEIJIOPHEPTETHKA U TEIUIOTEXHUKA : cripaB. / o pea. A. B. Kimumenko, B. M.
3opuna .— / 3-¢ uzn., nepepad. u gon. — M. : MDOU, 2004 .— 630 c. : uin. — (TermnosnepreTuka
u Teriorexuuka : B 4-x ku. Ku.4) .— ISBN 5-7046-0514-1 : 792.00.
2. Terutorexuuka : Yueouuk / B.H.JIykanun, M.I.Illarpos, I.'M.Kamdep u ap.; [Tox
pen.B.H.JIykanuna .— / 2-¢ uzn., nepepad. — M. : Beicirmik., 2000 .— 671 c. : uia. — ISBN 5-
06-003958-7 : 76.50.

8. MepeyeHb pecypcoB WMHGPOPMALUNOHHO-TENIEKOMMYHUKALMOHHON ceTu «UHTepHeT»
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

1. http://twt.mpei.ru/MCS/Worksheets/WSP/PH.xmcd — pacuer Termiopu3n4ecKux CBONCTB BO-
bl M BOJISTHOTO T1apa

9. MeToaunyeckune YKazaHuAa ans o6yqa|ou.w|xc;| no oCBOEHUI0 ANCUUNINUHDbI

JucnurinuHa npeaycMaTprBaeT JICKIIMU pa3 B JIBE HECHU, MPAKTHYECKUE 3aHATHE KOKIYIO Hele-
10 U 1abopaTopHbIe padOoTHI pa3 B J1Be HeAenu. M3yueHnue Kypca 3aBepIiaeTcs IK3aMEeHOM.

YcnenrHoe u3ydeHue Kypca TpeOyeT TMOCeHICHHsI JICKIUHA, aKTUBHOW pabOThl HA MPAKTHYCCKHX
3aHATUSX U JTaOOpAaTOPHBIX PadOTax, BBHIMOIHEHUS BCEX yUEOHBIX 3aJaHMil MPENoJaBaTelis, 03HaKoMIIe-
HHSI C OCHOBHOM Y JJONIOJIHUTEIBHOMN JTUTEPATYPOH.

Bo BpeMms JieKIIMM CTYJEHT JOJIKEH BECTU KPATKUI KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKITUI TPEANnoaraeT mpocMOTp KOHCIIEKTa B TOT e J€Hb MOCIJIE 3aHATUH.
[Tpu 5ToM HEOOXOIMMO MOMETUTH MaTepPHallbl KOHCIIEKTa, KOTOPhIE BBI3BIBAIOT 3aTPyIHEHUS IS TIOHU-
Manus. [Ipu 3ToM 0Oydaromuiicss TOHKEH CTapaThCs HAUTH OTBETHI HA 3aTPYIHUTEIBHBIE BOTPOCHI, HUC-
MOJIb3Ysl PeKOMEHAyeMYI0 TuTeparypy. Eciu emy camMocTosTeNNbHO HE yIanock pa3o0paThCs B MaTepHua-
ne, HeoOxoauMO chOPMYITUPOBATH BOMPOCHI U 0OPATUTCS 3a MOMOIIBIO K MPETOIaBaTeI0 Ha KOHCYIbTa-
LIUH WX OJIMIKAKIIEN JTEeKIUN.

OOyuaronemMycss HEOOXOIUMO PETYIISIPHO OTBOAUTH BpeMs JIJIsi TOBTOPEHUS TIPONUIEHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHUS, YMEHUS M HABBIKM 11O KOHTPOJIBHBIM BOIIPOCAM.

IIpakTnyeckue (cCeMMHAPCKHE) 3aHSATHSI COCTAaBIIAIOT BaXHYIO YacTh MpodeccHoHaTIbHONW MOAro-
TOBKHU CTYAEHTOB. OCHOBHAs 11€J1b MPOBECHHS MPAKTHUECKUX (CEMHUHAPCKUX) 3aHATHH - (HOPMUPOBAHUE Y
CTYJICHTOB aHAJIMTUYECKOT0, TBOPUYECKOTO MBILIICHUS TyTeM MPUOOPETEHHs MPAKTUUECKUX HABBIKOB.

Metoauueckue yka3zaHUS K MPAaKTUYECKUM (CEMUHAPCKHUM) 3aHATHSIM MO JUCUUIUIMHE Hapsdy C
paboueil mporpaMMoii ¥ rpaguKoM y4eOHOTo Mmpolrecca OTHOCITCA K METOAMYECKUM JOKYMEHTaM, OIpe-
JeNIAIOIIMM YPOBEHb OPraHU3alliy U KadecTBa 00pa30BaTEIbHOIO Ipolecca.

Copneprkanue mpakTuyeckux 3aHsaTuil puxcupyercs B PI1/] B pa3nene 4 HacTosIIeld mporpaMMsl.

Baxwneiimeli cocrapmustoiieil 11000 GopMbl IPAKTUUECKUX 3aHATUH SIBISIIOTCS YIOpa)KHEHUs (3a-
nanus). OCHOBA B yIpakKHEHUH - IPUMEDP, KOTOPBINA pa3dupaercs ¢ MO3ULMNA TEOPHH, PAa3BUTOM B JIEKIIHH.
Kak mpaBuio, oCHOBHOE BHMMaHHE yJenseTcs (GOPMUPOBAHUIO KOHKPETHBIX YMEHM, HaBBIKOB, YTO U
OIIpeJIeNIeT COo/IepIKaHue NEesITeIbHOCTH CTYACHTOB - PElIeHue 3a/1ad, rpaduueckue paboThl, yTOUHEHUE
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KaTeropuil ¥ MOHATUI HAayKH, SIBJISIOIIMXCS IPEIINOCHUIKON TPaBUIIBHOTO MBILUIEHUS U PEYH.

[TpakTnyeckue (ceMUHAPCKUE) 3aHATUS BBITOJIHSIOT CIEIYIOLUE 3a1auu:

CTUMYJIMPYIOT PETYJISPHOE U3YUYEHUE PEKOMEHIYEMOW JINTEPATYPhI, @ TAKKE BHUMATEIbHOE OT-
HOILIEHUE K JIEKITAOHHOMY KYpCY;

3aKpeIUIAIOT 3HAHUS, TOJIyYCHHBIE B MPOIIECCE JIGKIIMOHHOTO 00YYEHUS M CAMOCTOSITETILHON pado-
ThI HAJl JIATEPATYpPOH;

pacmupsIoT 00bEM NMPoPecCHOHATBHO 3HAYNMbBIX 3HAHWM, YMEHU, HABBIKOB;

IIO3BOJIAIOT IPOBEPUTH IIPABUIILHOCTH PAHEE MTOJIyYEHHBIX 3HAHUM;

IIPUBUBAIOT HABBIKK CAMOCTOSTEILHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS

CHOCOOCTBYIOT CBOOOJHOMY OIEPHPOBAHUIO TEPMUHOJIOTHEN;

IIPEIOCTABIISAIOT MPENO0IaBATEI0 BOZMOXKHOCTh CUCTEMAaTUUECKH KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOSITENIbHON PabOThI CTYACHTOB.

[Tpu MoAroTOBKE K MPAKTHYECKHM 3aHATHUSIM HEOOXOAMMO MPOCMOTPETh KOHCIEKTHI JEKIUN U
METOIMYECKUE YKA3aHHs, PEKOMEHJOBAHHYIO JINTEPATYpPy MO JaHHOM TeMe; MOATOTOBUTHCA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xone aynuTopHO#l pabOThl Ha NMPAKTHUUECKUX 3aHATUAX CTYAEHT 3aHOCUT B pabouyro TeTpajib
pe3yJIbTaThl BHIIOJHEHUS KaXK/10T0 MMYHKTa 3a/1aHus (CXeMbl, rpaduKu, TaOJIUIbI, pacueThl U T.I1.).

3a 10 MUH 10 OKOHYaHMS 3aHATUS IpenojaBaresb NpoBepsieT 00bEM BBHIIOJHEHHOW Ha 3aHATHU
paboThI M OTMEYAET PE3yJIbTAT B paboUueM JKypHAJe.

OcraBimecs HEBBIIIOJIHEHHBIMU ITYHKTHI 33JJaHUS MPAKTUUYECKOr0 3aHATHSI CTYIEHT 00s3aH 1o/e-
J1aTh CAMOCTOSTENBHO.

[Tocne mpoBepkH OTYETa NPENOAABATEIb MOXKET MPOBOAUTH YCTHBIA MM IMHUCBMEHHBIA OIIPOC
CTYZEHTOB JUIsl KOHTPOJISI YCBOCHHSI UMH OCHOBHBIX TEOPETUUECKUX U MPAKTUUYECKUX 3HAHUU 110 TEME 3a-
HATHUS (CTYAEHTBI JOJKHBI 3HATh CMBICH MOJYYEHHBIX MU PE3YJIbTATOB U OTBETHI HA KOHTPOJIbHbIE BO-
npockl). [1o pe3ynpTaTam npoBEepKH OTYETA U ONPOCa BBICTABIISETCS OLIEHKA 3a IPAKTUYECKOE 3aHSTHE.

JlabopaTopHble paGoThl COCTABIISIIOT BAXKHYIO YacTh MPOGECCHOHATBHONW MOJITOTOBKU CTYICHTOB.
OHuM HarpaBJIeHbl Ha HKCIEPUMEHTAIBHOE TOATBEPKIECHHE TEOPETUYECKUX MOJOKEHUH U popMUpOBaHUE
y4eOHBIX U MPO(PECCHOHATBHBIX TPAKTUYECKUX YMEHUH.

BeinonHenue ctyaeHTaMu 1abopaToOpHBIX pabOT HaNpaBlIeHO Ha:

0000111eHre, cUCTEMaTU3allNI0, YIayOleHne, 3aKperIeHHe MOMyYEeHHBIX TEOPETUYECKUX 3HAHUN
110 KOHKPETHBIM TeMaM JIUCLHUILINH;

dopmMupoBaHUE HEOOXOIMMBIX TPOPECCHOHATBFHBIX YMEHUH M HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS JabopaTopHble paboThl U UX 00BEMBI, OMPEAEISIOTCS
pabounMu y4eOHBIMU TIIIAHAMM.

Mertoanyeckue yka3aHus 1O MPOBEACHUIO JJAOOPAaTOPHBIX PabOT pa3zpabaThIBatOTCS Ha CPOK JEH-
ctBus PITJL (ITIT) u Bimroyarot:

3aryiaBue, B KOTOPOM yKa3bIBaeTcsl BU paboThl (JlabopaTopHast), €€ IOPsIKOBbIM HOMep, 00beM B
Yyacax U HAMMEHOBAHUE;

1eb PaboThI;

MIPEMET U COJIEP’KaHue PaOOTHI;

000pyI0BaHUE, TEXHUYECKHE CPEACTBA, MHCTPYMEHT;

MOPsITOK (ITOCIEI0BATEILHOCTD) BBITIONHEHUS PAOOTHI;

IpaBUiIa TEXHUKU 0€30IaCHOCTU M OXpaHbl TPy M0 JaHHOM paboTe (110 He0OOXOUMOCTH);

oOurye npasuia K 0QpOpMIEHUIO pabOThI;

KOHTPOJIbHBIE BOIIPOCHI U 33JaHMS;

CIIUCOK JIUTEPATYpHI (10 HEOOXOIUMOCTH).

Coneprkanue 1abopaTopHbIX paboT ukcupyercs B PI1L B pa3nene 4 HacTosimen nporpaMmmel.

[Tpu nnaHupoBaHUU J1aOOPATOPHBIX padOT CIIENyeT YUYUTHIBaTh, YTO HApsAy C BEAyIIEH LENbIO -
MOJITBEPKICHUEM TEOPETHUECKUX MOJIOKEHUH - B X0/1€ BBIIIOJIHEHUS 3aJaHUN Y CTYI€HTOB (POPMHUPYIOT-
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Csl IPAKTUYECKHE YMEHHS M HABBIKM OOpaIIeHus ¢ 1JabopaTOpHBIM 000pyI0BaHHEM, anlapaTypou u mp.,
KOTOPbIE MOTYT COCTaBJIATh YacTh MPO(ECCUOHAIBHONW MPAaKTUYECKOM MOJrOTOBKH, a TAKXKe UCCIIEA0BA-
TeNbCKUe yMeHus (HaOnronaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATh 3aBUCHMOCTH, JENaTh BbI-
BOJIbI ¥ 0000IIEHUS, CAMOCTOATEIBHO BECTH MCCIIEI0BAHNE, 0DOPMIIATh PE3yJIbTaThl).

CocraB 3aanuii 175 1a00paTopHON pabOTHI JOIDKEH OBITH CIUIAHUPOBAH C TAKMM PacueToM, 4TO-
ObI 32 OTBEJIEHHOE BPEMSI OHU MOIJIU ObITh KAUECTBEHHO BBIIIOJHEHBI OOJIBIIMHCTBOM CTY/IEHTOB.

Heo0xoauMbIiMu CTPYKTYpHBIMH 3JIEMEHTaMU J1a00paTOPHOM pabOoThI, TOMHUMO CaMOCTOSATEIBHOM
JESTeIbHOCTH CTYJEHTOB, SBJISIFOTCA MHCTPYKTAXK, IPOBOJUMBII IpernojaBaTesieM, a TakkKe OpraHu3arus
00CYKJIEHUS] UTOTOB BBITIOJIHEHUS JTAOOPAaTOPHOI pabOTHI.

Beinonnenuto 1abopatopHbIX pabOT MpeAlIecTBYeT NIPOBEPKA 3HAHUM CTYIEHTOB — UX TEOPETH-
YEeCKOH TOTOBHOCTH K BBITIOJTHEHUIO 33aHUS.

[Topsimok mpoBeaeHus JJa0OPaTOPHBIX PAadOT B LIEIOM COBIAAAET C MOPSIIKOM IPOBEIEHUS MpaK-
TUYECKUX 3aHATUN. [IOMHMMO COOCTBEHHO BBIMOJHEHHUS PA0OTHI Ui KaXIoW jgabopaTopHOl paboThHI
IIPEeJyCMOTPEHA MPOLEIypa 3aLUThI, B X0A€ KOTOPOH MpernoaaBaresib NPOBOJUT YCTHBIH WM M CbMEH-
HBIA ONPOC CTYJCHTOB JJIsi KOHTPOJISI TIOHMMAHUS BBIOJIHEHHBIX UMHU U3MEPEHUH, MPaBHILHON MHTEP-
IpeTaly MOJIyYeHHbIX Pe3y/IbTaTOB M YCBOEHUS UMM OCHOBHBIX TEOPETHUECKUX U MPAKTUYECKUX 3HA-
HUU 10 TEME 3aHATHSL.

[Tpu noAroTOBKE K 3K3aMeHy B JONOJHEHHE K U3yYEHHIO KOHCIEKTOB JICKIUH, yueOHbIX TOCOOUI
W CIaiiIoB, HEOOXOAMMO IIOJIb30BAaThCS YUEOHOH JUTEpaTypoil, peKOMEHJIOBAaHHONH K HACTOSIIEH IMpo-
rpamme. [Ipy NOArOTOBKE K 3K3aMEHY HY)KHO M3YUUTh TEOPHIO: ONpPENIeJIEHUs] BCeX MOHATHH M MOIXO0/IbI
K OIICHWBAHUIO JI0 COCTOSTHHSI IOHMMAaHUSI MaTepUaia U CaMOCTOSATEIIEHO PEIIUTH 110 HECKOJIBKY THITOBBIX
3aja4 U3 Kaxaou Temsl. [Ipu pemeHun 3amad Bcerna HEOOXOAUMO YMETh Kau€CTBEHHO MHTEPIIPETUPO-
BaTh UTOT PEIICHUSI.

CamocrositesnbHas padora crygeHToB (CPC) no qucuuiuinHe UrpaeT BaXXKHYIO pojib B X0JI€ BCe-
ro yuyebHoro mpoiecca. Meroauyeckue Marepuansl U pekomenaanuu ans odecnedenus CPC rotopsres
npenoaaBaTeyicM U BbIAAOTCA CTYACHTY.

10. MNMepeyeHb WHGPOPMALMOHHBLIX TEXHONIONMU, UCNONb3yeMbIX MPU OCYLUEeCTBIIEHUMU
obpasoBaTenbHOro npouecca NO AUCUUNNWHE, BKMioYas MnepeyvyeHb MPOrpaMMHOro
obecne4vyeHnss U NHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEOO6XOAMMOCTH)

[Tpu npoBeAeHUN JIeKIMOHHBIX 3aHATUI NPETyCMaTPUBACTCS HCIOIb30BAHUE CUCIMEM MYIbMU-
meoua .

[Ipu npoBeneHHM Ja0OpPaTOPHBIX PadOT HCIOIB30BaHHWE HWH(DOPMALMOHHBIX TEXHOJIOTMH HE
IIPEYCMOTPEHO.

11. OnucaHme maTepuanbHO-TeXHU4YeCKoM OGasbl, HeoGXxoaMMOW Ans OCyLecTBMEeHUs
obGpa3oBaTenbLHOro npowecca No AUCUMUNInHe

JleKuUMOHHBbIE 3aHATHSA:

Aynuropus, OCHalllEHHAas! IPE3€HTAlMOHHON MYJIbTUMEIUNHON TEXHUKOH .

[IpakTHyeckue 3aHATHSA 10 JAHHOM TUCIUIUIMHE MPOBOAATCA B 000pYA0BaHHON OOBIYHBIM 00-
pa3oM ayaAuTOpHUH

JlabopaTopHble padoThl 110 JAaHHOW AUCIUIUIHMHE TTpoBoasATcs B 1a0.Ne 424 «JlabopaTtopus Teo-
PETUYECKHUX OCHOB TEIUIOTEXHUKN», OCHALLIEHHOU

1. Crenom 1uist mpoBeieHus 1abopaTopHOM paboThl «M3yueHne X0I0AUIbHON YCTAaHOBKHY;

2. CteHaoM Ui NIPOBEACHUs 1a00opaToOpHOi paboThl «l3yueHHe MpOLECcCOB € BIAKHBIM BO3IY-

XOM»;
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3. CtenaoM st MpoBeIeHUs J1abopaTopHOM paboThl «3ydeHne paaualioOHHOTO TEIIIO00MEHa C
9KPaHHBIMH TTOBEPXHOCTSIMU

4. CtenaoM Jyis MpoOBeACHUs TabopatopHoi paboThl «3yueHue cBOOOIHON KOHBEKIIMU BOIU3U
TOPH30HTAIILHOU TPYOBI»

ABTOp v’ : 10.B. CunsiBckwuii
KaH/IUIaT TEXHUYECKUX HayK, JOIEHT i

3aB. kadenpoit TMO

KaHauaaT TEXHUYECKUX HaYK, JOLCHT é%

[Iporpamma ono6pena Ha 3aceganuu kadeapsl TMO ot 26 Hos6ps 2015 roxa, mpotokos N5

M.B. I'oHuapos
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