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1. MepeyeHb NNaHUPyeMbIX pe3yrbTaToB O0y4YeHUs NO AUCLMUMNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTenibHOM NporpaMmbl

Lenbio ocBoeHUs] AUCHUIIMHBI SBISETCS MOATOTOBKA OOy4aroUMXcs K  Hay4dHO-
HCCIIEI0BATENIbCKOM JesATEIbHOCTH 0 HarpaBiieHn0 moAroToBku 15.03.02 «TexHonornyeckue ManimHbl
1 000pyJ0BaHKE) MOCPEICTBOM O0ECIECUEHHUS 3TAoOB (POPMUPOBAHUS KOMIIETEHIUI, IPETyCMOTPEHHBIX
®I'OC, B yacTu NpeCTaBICHHBIX HU)KE 3HAHUI, YMEHUIM U HABBIKOB.

3auaann AUCHUIIJIHHBI SABJIICTCA HM3YUYCHUC MMOHATUIHOT'O arIapara JUCHHUILIMHBI, OCHOBHBIX
TCOPCTUICCKUX MMOJIOKECHUN U MCTOOOB, MPUBUTUC HABBIKOB IMPHUMCHCHUA TCOPCTUYCCKUX 3HAHUM JJI
PEIICHUA MIPAKTUYCCKUX 3a7a4.

Jucnuniuza HanpasieHa Ha GOpMUPOBAHKE CIIeAYIONIeH MpodeccuoHaAIbHON KOMIIETEHIINU:

[1K-2, xapakTepuzyemMoil «yMEHUEM MOJEIUPOBATh TEXHUUYECKHE OOBEKThl U TEXHOJIOTMYECKHE MpOoIeC-
CBI C MCIIOJIb30BAaHUEM CTAaHJAPTHBIX MAKETOB M CPEJICTB aBTOMATHU3WPOBAHHOTO MTPOCKTUPOBAHMSI, TOTOB-
HOCTBIO MPOBOJIUTH IKCIIEPUMEHTHI T10 33/IaHHBIM METOAUKAM ¢ 00pabOTKOM 1 aHaJTM30M PE3YIbTATOB»

B pe3ynbrare u3ydeHus AUCHUILUIMHBI CTYACHT J0JIKEH:
3HaTh:
+ OCHOBHBIC 3aKOHbBI TepMoanHamuku; (ITK-2);
+3aKOHBI, OTMCHIBAIOIIME MPOLIECCHI C HIICaTbHBIM U peaibHbiMu razamu ([1K-2);
«3aKOHBI, ONMCHIBAIOIINE SBJICHUS TEIIONPOBOHOCTH, KOHBEKTUBHOI'O TEIJI000MEHa U TeI000-
mena m3nydenuem (I1K-2);
« TEPMOJIMHAMMUYECKHE OCHOBBI PabOTHl XOJOIMJIBHBIX MAaIllMH, KOMIIPECCOPOB M CYLIMJIBHBIX
ycranoBok (ITK-2);
« TEPMOIMTHAMHUYECKHE OCHOBBI PabOThI TEII000MeHHbIX anmnaparos ([1K-2);
Ymern:
epaccUMTHIBATh MPeoOpa30BaHUsl BHYTPEHHEH SHEPrHM B TEIUIOTY U PabOTy MpH pa3iIUYHbIX BU-
JaX TEPMOJMHAMHYECKHX MPOIIECCOB C UACATbHBIMU U peabHbiMu Tazamu (I1K-2);
+PAcCUUTHIBATH TUIOTHOCTH TEIUIOBOTO MOTOKA M I0JIe TEMIEpaTypsl B Mpolieccax TEeIIONPOBO/I-
HOCTH, KOHBEKIMH U TerioooMeHa uznydenuem (I1K-2);
+PAcCUUTHIBATH OCHOBHBIE MapaMeTphbl pabOThl XOJIOAMIBHBIX MAIIWH, KOMIPECCOPOB M CYLINIIb-
HBIX ycTanoBok (TTK-2)
+PAcCUMTHIBATH IIJIOIIAb OBEPXHOCTU TEIJIOOOMEHa M TEIUIOBOM OajlaHC TEerI000OMEHHBIX afl-
naparos (I1K-2).
Biaagern:
® HaBBIKAMHU KCIIOJI30BAaHHUSI OCHOBHBIX MOJIOKEHUH TEXHHUUYECKOW TEPMOJIMHAMUKUA M TEOPHH
TEIUIOTIepeiayn MIPH pacyeTe U MOACITUPOBAHUH TEIUIOBBIX IMPOI[ECCOB B TEXHOJOTHUYECKUX
ManmHax u obopynosanun (I1K-2).

2. MecTo gucuunnuHbl B CTPYKType ob6pa3oBaTesnibHOM NporpamMmbi

JucuunimHa OTHOCUTCS K 0a30BOM YacTH JUCIUILTAH 00pa30BaTeNbHOM MpOTrpaMMBbl MOATOTOBKU
OakanaBpoB 10 HampaBiieHnro OakanaBpuara 15.03.02 «TexHomornyeckue MaIivHbI U 000PYJAOBAHUEY,
npoduia «O6opynoBaHue HepTerazonepepadoTKm.

B cooTtBercTBHM ¢ yueOHBIM TuTaHOM 1O HampaBieHuio 15.03.02 «TexHomornvyeckne MamuHbl 1
obopynoBanue» nuciuIuiMHa «TexHudeckas TepMOJUHAMUKA» Oa3upyeTcsl Ha CIEAYIOUUX IUCIUTLIH-
Hax:

b1.b.6 - Maremaruka,;

b1.b.10 - Xumusi;
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Bb1.b.15 — TexHOn0rUs1 KOHCTPYKIIMOHHBIX MaTepUaIOB;

b1.b.17 — MexaHuKa )XHUJIKOCTH U ras3a;

b1.B.O/1.9 — Hacocbl, koMnpeccopsl, BEHTUISITOPbI;

b1.B.JIB.3.1 - IIpuknaanbie KOMOBIOTEPHBIE TPOTPAMMBI;
b1.B.JIB.3.2 - KomnbiorepHas rpaduka

)
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3HaHI/IS'I, YMCHHA U HABBIKH, IMOJTYYCHHBIC CTYJACHTAMU B IMPOLCCCC U3YUYCHHUA NUCHUIIIINHBI, SABJIA-

F0TCs 02301 7151 U3YYCHUS CICAYIOMUX JUCITUTLINH:

b1.B.O/1.6 - IIpoueccel 1 anmnapaThl TULIEBBIX TPOU3BOJICTB;

b1.B.JIB.9.1 — YpaBneHnue TeXHUUECKUMHU CUCTEMAMU;

b1.B./1B.9.2 — OcHOBHI aHaNM3a TEXHOJOTHYECKUX CHCTEM

3. O6bemM gUCUMNIUHBI B 3a4€THbIX eAUHULAX C YKa3aHUeM KonmyecTBa akageMmuyeckmx
YyacoB, BbiferieHHbIX Ha KOHTAKTHYH paboTy obGy4arwwmxca ¢ npenopgasaTtenem (no
BMAaM y4eOHbIX 3aHATMI) U HA CaMOCTOATENbHYIO paboTy obyyarowmxcs

AynuTopHas paéora

[Mukn b1

YacTh nukia: 0a3zoBas Cemectp
Ne nucnunimHel o yueOHOMY IJIaHY: b1.5.22

Yacos (Bcero) no yueOHOMY IUIaHY: 180 5 cemectp
TpynoemkocTs B 3aueTHbIX eauauax (3ET) 5 5 cemectp
Jlexuuu (3ET, gacoB) 0.5, 18 5 cemectp
ITpaktuyeckue 3ansatus (3ET, yaco) 1.0, 36 5 cemectp
Jlaboparopubie padboTsl (3ET, gacon) 0.5, 18 5 cemectp
O0beM caMOCTOSTENBHON pabOThHI

1o y4eOHOMY TIUIaHy (3ET,p 4acOB BCETO0) 2.0, 72 > cemectp
OK3aMeH 1.0, 36 5 cemecTp

CamocrosiTesibHas padoTa CTyICHTOB

Bun pabor

Tpynoémkocts, 3ET, yac

W3ydenune maTepuaon JIeKIUi (JIK) 0.5; 18
[TonroroBka K MPaKTUYECKUM 3aHATHIM (I13) 0.5; 18
IToaroroBka Kk 3amure 1aboparopHoi paboTsl (J1a0) 4/36; 4
Brimonaenune pacueTHo-rpaduyeckoi paboTsl 0.5; 18
CamocTosTenpbHOE H3YUYCHUE JIOTIOTHUTENLHBIX MaTEPHUAIOB _
8/36; 8
nucturuHbl (CPC)
[ToaroroBka K TECTHPOBAHUIO 6/36; 6
Bcero 2.0;72
[ToaroroBka K SK3aMeHY 1.0; 36
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4. Co,qep)KaHMe AUCUUNTINHDLI, CTPYKTYPUpOBaHHOE No TeMaM C yKasaHuem otBegeHHOro
Ha HUX KOonn4yectBa akageMmn4yeckmx 4yacos n BugoB yqe6|-|b|x 3aHATUMN

Bunbl yueOHbIX 3aHATUH, BKITIOYAsi CAMOCTO-
No Bcero SITENbHYIO paboTy CTyIEHTOB, U TPYJOEM-
- TeMbl IUCLIMILINHBL 4acoB Ha | KOCTh (B uacax) (6 coomeemcmeuu ¢ YII)
n/m TEMy
JIK p nab CPC BT
I/IHTepaKT.
1 OCHOBHbBIE 3aKOHBI TEPMOTHHAMUKH 19 4 8 7 -
2 HneasibHble M peajibHbIE ra3bl 28 4 8 4 12 45
3 JIBu:keHue raza nmo kanajaam. Ucreuenune 6 - - - 6 -
ra3a u3 OTBepCTH
4 X0/10AHJIbHBIE MAIIUHDI 18 - 2 4 12 4.5
5 Teopus Temionepenaqyu 57 8 14 10 25 9
6 Tenjioo0MeHHbIE aNNapaThl. 16 2 4 - 10 -
Bcero 180 yacoB no BUAam y4ebHbIX 3aHATUM (BKAIO-
Aamy ( 144 | 18 | 36 | 18 | 72 18
yas 36 4acoB Ha NOArOTOBKY K 3K3aMeHY)

Conep:xkaHnue mo BUJAaM Yy4YeOHBIX 3aHATHI

Tema 1. OcHOBHBIE 32aKOHBI TEPMOAMHAMHUKH

Jleknus 1. OcHOBHBIC MOHATUS TEPMOAMHAMUKH. | 3aKOH TepMoauHaMuKu (2 daca)
Jlekums 2. I 3akoH TepMoanHaMuky. Dkceprus. (2 yaca)
IIpakTnyeckoe 3ansaTue 1. OCHOBHBIE OHATUS TEPMOJIMHAMUKH (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)
CamocrosiTeibHast padora cryaenrta (7 4acoB)

e lI3yuyenue matepuana jexkuui - 4 yaca

e [loaroToBka K MpakTUYECKUM 3aHATHAM - 3 yaca
Texkymuii KOHTPOJIb:
- KOHTPOJIb C MCINO/Jb30BAHUEM TEXHHMYECKHX CPeACTB M HH(OPMALMOHHBIX TEXHOJIOTHWIA:
BBITIOJIHEHUE TPOMEKYTOUHOTro Tecta Nel

Tema 2. HpeanbHble U P€alIbHbIE ra3bl

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 3ansaTue 7. PacueT mporeccoB ¢ BIaKHBIM BO3IyXOM (2 daca)
IIpakTuyeckoe 3ansiTue 8. PacueT nmporieccoB TeopeTnueckon cymku. (2 yaca)
JlabopaTopnasi pabora Nel VccrnenoBaHue mpoieccoB KOHBEKTUBHOM CYIIKH. (4 daca)
CamocTosiTe/ibHasi padora cryaenTta (12 yacoB)

e l3yuyenue maTepuaina jexkuuii - 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. creyenne rasa u3 0TBepcTui
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CamocrosiTeibHast paboTa cTyaenTa (6 4acoB)
e lI3yuyeHue TOMOIHUTEIHLHOTO TEOPETUUECKOTO MaTepuaia - 6 4acoB
Texkyuuii KOHTPOJIb:
- KOHTPOJIb C MCIO/Jb30BAHHEM TEXHHMYECKHX CPeACTB M MH(OPMALMOHHBIX TEXHOJIOTHWA:
BBITMIOJTHEHHE MPOMEKYTOUHOTO Tecta Ne3
Tema 4. Xo10anJIbHbIe MAIIMHBI
JladopaTopnasi padora Ne2. l3ydeHue paboOThl MapOKOMIIPECCOPHON XOJOAMIBHONW MAIIWHBI.
(4 gaca)
IIpakTuyeckoe 3ansaTue Ne9. Pacuer mapokoMIpecCOPHBIX XOJOAMIBHBIX MAIIKH. (2 Jaca)
CamocrosiTetbHast padora cryaenrta (12 yacos)
e lI3yuyeHue TOMOIHUTEIHLHOTO TEOPETUUECKOTO 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:
-YCTHBII onpoc: 3ammra 1adopaTopHOil 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)
Jlexnus 6. KonBekTHBHBIN TerioooMeH. (2 Jaca)
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)
IIpakTnyeckoe 3ansiTue Ne 11. PacueT TemnoBpIX MOTOKOB MpPU CTAI[MOHAPHON TEIIOMPOBOJ-
HOCTH B IWJIMHJPUYECKOHN U cheprudeckoit creHkax. (2 yaca)
IIpakTuueckoe 3ansitue Ne 12. Pacuer TerooOMeHa mpu BBIHYKIEHHOW KOHBEKIIUU (BHYT-
peHHsis 3a1a4a). (2 yaca)
IIpakTnyeckoe 3ansaTue Ne 13. Pacyer TerooOMeHa nmpu BEIHYKICHHONW KOHBEKIIUU (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 TermooOMeHa u3nydenuem. (2 yaca)
JladopaTopnasi padora Ne3 3yuenue TeriooOMeHa mpu cBOOOTHON KOHBEKIMH. (4 yaca)
JlabopaTopnasi pabora Ne4 l3ydeHue TeriooOMeHa u3nydeHueM. (6 4acoB)
CamocrosiTeibHas padora cryaeHnra (25 yacos)
e Il3yuenue marepuana jekuuil - 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. Tensi000MeHHBIE 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)
CamocrosiTesibHas padora cryaenra ( 10 gyac)
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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 NS

IIpomexyTouHas aTTecTanys N0 TUCHUILINHE: IK3aMeH

N3yuenne NUCUMILUIMHBI 3aKaHUYMBAETCS SK3aMEHOM. DK3aMeH MPOBOAUTCS B cOOTBETCTBUU C [1o-
JIOKEHUEM O 3a4e€THOM W »K3aMeHalmoHHOM ceccusx B HMUY MOU u MHCTPYKTUBHBIM NMHUCHBMOM OT
14.05.2012 r. Ne 1-23.

5. MNepeyeHb y4yeGHO-meTOANYECKOro obGecrneyeHUsi AN CaMOCTOSITeNIbHOW pPaboTbl
obyyarwmxcs no AMcumnnmHe

s obecriedeHusl CaMOCTOSITEIILHOM pabOThl pa3pa0dOTaHBI: JEKTPOHHAS CHUCTEMa OOydYeHHUsS B cpele
moodle, noctyn: moodle.sbmpei.ru,conepxaiias 1eMOHCTPAIIMOHHBIE CIAN/IbI JIEKIHI, OMICaHUe U KOH-
TPOJBHBIC BOIIPOCHI K JIA0OPATOPHBIM paboTaM, METOJUYCCKUE YKa3aHUSI K IPAKTHYCCKUM 3aHSATHUSM, Te-
CTBI IPOMEKYTOYHOTO ¥ UTOTOBOTO KOHTPOJISI 3HAHUH, YMEHUH U HABBIKOB.

6. ®oHO OLEHOYHbLIX CpPeaAcTB ANA NpoBefeHUs MPOMEXYTOYHOM aTTecTauum obyuato-
LWMXCHA NO AUCLUMUNINHEe

6.1 NepeyeHb KOMNETEHLMN C YKazaHUeM 3TanoB ux hopmmpoBaHus

[Ipu ocBoOeHMM TUCHUIUIMHBI POPMHUPYETCS CIEIYIOIIast KOMIIETEHIU:

[1K-2, xapakrepu3yeMoli «yMEHHEM MOJEIHPOBATh TEXHUYECKHE OOBEKTH U TEXHOJIOTMYECKHE MpPO-
LIECCHI C UCITOJIB30BAHUEM CTAHIAPTHBIX ITAKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHMS,
TOTOBHOCTBIO MPOBOAMUTH AKCHEPUMEHTHI MO 3aJJaHHBIM METOJUKaM ¢ 00pabOTKON M aHaAIU30M pe-
3yJbTaTOB»

VYkazaHHast KOMIETEHIUS! (OPMUPYETCsI B COOTBETCTBUU CO CIEAYIOIIMMH 3TallaMU:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUYECKUX 3HAHUM, IPELYCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHIMUSIMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAs paboTa CTY/IEHTOB).

2. IlpuobpereHue W pa3BUTHE NPAKTHUECKUX YMEHHM, NPEIyCMOTPEHHBIX KOMIETEHLUSIMU
(mpakTHUecKue 3aHATUs, TabopaTOpHbIE pabOThI, CAMOCTOATENbHAs paboTa CTYICHTOB).

3. 3akpernieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPaKTUUYECKUX HABBIKOB, MPEIyCMOTPEHHBIX
KOMIIETEHIMSIMU, B XOJI€ 3alIUT JJaOOpaTOPHBIX paldoT, a TaKKe PEIIeHUs] KOHKPETHBIX TEXHUUYECKUX 3a-
Jla4 Ha MMPAKTUYECKUX 3aHATUAX, YCIICITHOM C/1ayy IK3aMeHa.

6.2 OnncaHne nokasatenem u KpuTepmeB OLIEHMBAHUA KOMMNETEHUMW Ha pas3nuy-
HbIX 3Tanax nx ¢popMmMpoBaHuUA, ONUCaAHUA LWKaN oleHUBaHUA

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

- IOPOTOBBIN YPOBEHB SABISETCS 005S3aTENBLHBIM IS BCEX 00YJarOIIUXCs M0 3aBEPLUICHUN OCBOEHUS
JUCLIUIUIAHBI,

- TIPOJIBUHYTHIM YPOBEHb XapaKTepHU3yeTCsl MPEBBIILICHUEM MHUHUMAIbHBIX XapaKTEPUCTHK chop-
MHUPOBAHHOCTH KOMIIETEHIIUH I10 3aBEPLICHUN OCBOCHUS IUCLUIIINHBL
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- ATAJOHHBI YPOBEHb XapaKTEPHU3YETCs] MAKCHUMAJIbHO BO3MOXHOW BBIPaKEHHOCTBIO 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 JIaHHOI KOMIIETEHIIMU B paMKaxX HACTOSIIEH MUCIUIUIMHBI Ha JTa-
JIOHHOM YpOBHE, IIpu ocBoeHHUU Oosiee 60% NpUBEACHHBIX 3HAHWHN, YMEHUN U HABBIKOB — Ha MPOJIBUHY-
TOM, npu ocBoeHuu Oosee 40% mNprBEeNEHHBIX 3HAHWN, YMEHUN U HaBBIKOB - HAa IMOPOrOBOM ypoBHe. B
IIPOTUBHOM CIIy4ae KOMIIETEHLIUS B paMKaxX HaCTOSILEH AUCIUIIIIMHBI CYUTAETCSI HEOCBOEHHOM.

YpoBeHb cHOPMUPOBAHHOCTH KaX10H KOMIETEHIIMH HA Pa3IMYHBIX dTanax ee popMHUpOBaHUS B
IIPOLIECCE OCBOEHUS JAHHOM JMCLUILIMHBI OLICHMBAETCS B XOJ€ TEKYILEro KOHTPOJIS YCIEBA€MOCTH U
IIPEACTABIICH PA3JIMYHBIMU BUJAMU OLICHOYHBIX CPE/ICTB.

[ns oueHkn chopMMpPOBaHHOCTN B paMKax JaHHOW aucumninHbl komneteHumn MK-2, xa-
PaKTepU3yeMOil «yMEHHEM MOJEIMPOBATh TEXHUYECKHE OOBEKTHI M TEXHOJIOIMYECKHE MPOLECCH C MC-
MOJIb30BAHUEM CTAaHJIAPTHBIX MAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHMSI, TOTOBHOCTHIO
MIPOBOJIUTH SKCIIEPHUMEHTHI 110 33JaHHBIM METOJIUKAM C 00pa0OTKOM M aHATM30M Pe3yIbTaTOBY MpPEroia-
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 3aHITHI MPH TEKYIIEM KOHTPOJE — MPOMEKYTOYHOM TECTHPOBAaHMM W 3allluMTax Ja-
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 SBJICHHUS TEIUIOMPOBOAHOCTH, 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 MpeoOpa30BaHUs BHYTPEHHEH SHEPIUH B TEIUIOTY U pabOTy MPH pa3IMYHBIX BUIAX
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:
® JCIIOJIb30BAHMS OCHOBHBIX IOJIOXKEHUH TEXHUUYECKOW TEPMOJUHAMHUKU M TEOPUHU TEIUIONEpeadn

IIPU pacyeTe ¥ MOJIEIMPOBAHUH TEIUIOBBIX MPOIIECCOB B TEXHOJIOTMYECKUX MAIlIMHAX U 000pyI0-

Banuu (11K-2);

Kpurepuu onenuBanusi ypoBHs chopmupoBaHHOCTH kommeTeHuuu IIK-2, xapakrepuzyemoii
«YMEHHEM MOJEIUPOBaTh TEXHUYECKHE OOBEKTHI M TEXHOJIOTMYECKHE MPOLECCHl C HCIOIb30BAaHUEM
CTaHJAPTHBIX IIAKETOB U CPEJICTB aBTOMATH3MPOBAHHOI'O IMPOEKTHPOBAHMs, FOTOBHOCTHIO MPOBOJIUTH
AKCIIEPUMEHTHI 10 33JaHHBIM METOJIMKaM ¢ 00pabOTKOM M aHAJIM30M PE3yJIbTaTOB» B IPOIECCE TECTUPO-
BaHUs, KaK (POPMBI TEKYILIETO KOHTPOJIS:

41%-59% npaBUIBHBIX OTBETOB COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHPOBAHHOCTUH KOM-
NETeHLUU Ha JAHHOM JTarie ee (POpMUPOBAHMS;

60%-79% - mpoABUHYTOMY YPOBHIO;



)

Pabouas npoepamma oucyunnuner 51.5.22 « Texnuyeckas mepmoouramu- f

( Sunan
113

80%-100% - >TaIOHHOMY YPOBHIO.

Kputepun oneHuBanus ypoBHs chopmupoBaHHocTH KomriereHiuu I1K-2, xapakrtepu3yemoit
«YMEHHEM MOJICIUPOBATh TEXHUYECKHE OOBEKTHl M TEXHOJIOTMYECKHE MPOIECCHl C HUCIOIb30BAHUEM
CTaHJIAPTHBIX ITAKETOB W CPEJCTB aBTOMATH3MPOBAHHOI'O IMPOCKTHPOBAHMS, FOTOBHOCTBIO MPOBOJIUTH
AKCIIEPUMEHTHI 110 33/IaHHBIM METOJIMKaM ¢ 00pabOTKOW M aHAITU30M PE3YJIbTaTOBY» B MPOIECCE 3AIUTHI
71a00PaTOPHBIX padoT, KaK (HPOPMBI TEKYIIEro KOHTpoJisa. Ha 3amure cCOOTBETCTBYIOIIMX J1a0OPATOPHBIX
paboT (cchUIKa Ha METOAMYECKHE YKa3aHHs K JIA0OpaTOPHBIM paboTaM) 3ajaeTcs 2 BOIpoca U3 MepedHs,
MIPUBEJICHHOTO B IIPOBEPOYHON YaCTH COOTBETCTBYIOMICH JIAOOpATOPHOU PabOTHI.

[TonHBIM OTBET HA OJIMH BOIPOC COOTBETCTBYET TOPOTOBOMY YPOBHIO C(HOPMHPOBAHHOCTH KOMIIE-
TEHIIMU Ha JIAHHOM 3Tane ee¢ (HhOpMHpPOBAHMS, IMOJHBIA OTBET HA OJUH M YAaCTHYHBIA OTBET HA BTOPOH —
MIPOJIBUHYTOMY YPOBHIO; IIPH ITOJTHOM OTBETE Ha JIBA BOIIPOCAa — 3TaJIOHHOMY YPOBHIO.

Kputepun oneHuBanus ypoBHs chopmupoBaHHocTd KomriereHimu I1K-2, xapakrtepu3yemoit
«YMEHHEM MOJICIIUPOBATh TEXHUYECKHE OOBEKTHI M TEXHOJIOTUYECKHE MPOIECCHl C HUCIOIb30BAHUEM
CTaHJIAPTHBIX IMAKETOB W CPEJCTB aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS, TOTOBHOCTHIO IMPOBOJIHUTH
AKCIIEPUMEHTEHI TI0 33JJaHHBIM METOJMKaM ¢ 00pabOTKOM M aHAIM30M PE3yJbTaTOB» B MPOIECCE BBIMOJI-
HEHUS Y 3aIUThl pacuyeTHO-rpaduuecKoil paboThI:

IToporosslii ypoBeHb [IponBUHYTHIN ypOBEHB OTaJOHHBIN YpOBEHb

Oo6mast [MOCIEI0BATENLHOCTE | OOmmas ocaeaRoBarenbHoCTh O0mmast [IOCJIEI0BATENLHOCTD
pacyeTa BBITIOJIHEHA MPaBUJIBLHO, pacueTa BBINOJHEHA MPABWJIBHO, pacyeTa BBINOJIHEHA MPAaBHIBHO,
HO WMMeEETCAd OJMH HEJOYeT B HO HMMEETCS OJWH HENOYEeT B OTCYTCTBYIOT  HEIOYETHl  MpH

IPUMEHEHNUN KpUTEpUAIbHBIX ITPUMEHEHHUN KPUTEPUAIbHBIX PAacyeTe OCHOBHBIX 3JIEMEHTOB
YpaBHEHUN YpaBHEHUN YCTaHOBKU
u u

A0MyHICH OJWH HCAOYCT HpH AOIYIICH OJJWH HCOOYCT IIpHU
INOCTPOCHHHU MW PaACUYCTC MUKJIA | IIOCTPOCHUU M pacdeTC IHUKIA
XOJIOIII/IJIBHOfI MalInHbI XOJIOI[I/IJILHOfI MalllMHbI

C(bOpMI/IpOBaHHOCTI) YPOBHA KOMIICTCHIUH HEC HUKE IMOPOroBOro ABJIACTCA OCHOBAHWEM IJId 10-
ImyCKa 06yqafomeroc;1 K HpOMe)KYTOLIHOI\/‘I aTTeCTannuu 110 ﬂaHHOﬁ JUCHUITIIINHC.

®opmoil MpoMeKyTOUHOH aTTEeCTAallMy M0 JAHHOW AUCLUIUINHE SIBJISETCS 9K3aMEH, OLCHUBAEMBbIN
no npunarod B HUY «MBW» uerkipexbamibHoi cucteme: "oTiudHo", "Xopomio", "ya0BIeTBOPUTETh-
HO", "HEyIOBIETBOPUTEIBHO".

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

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

DK3aMeH NpeAcTaBiIsieT cOOO0M TECT, BHIMOIHAEMBIA CTYAEHTOM, HAXOJAIIMMCS B CHEIHMAIbHO
000pYyJOBaHHOM KOMITBIOTEPHOM KJIacce B IPUCYTCTBUU dK3aMeHaTopa. Bompocs! u 3ai1aBaHus, npeia-
raeMble CTYAEHTY, JEJATCSA MO YPOBHSAM OCBOEHHUSI MaTepuaia Ha TPU IPYMIbl: «0a30BbIN», «IIPOABUHY-
TBIN», «3TAJOHHBIN». B pamkax ka0 IpymIbl BOIPOCHI AEISATCA Ha TUIIBL: «IIPOBEPKA 3HAHUIY, «IIpO-
BEpPKa YMEHUI», «IIPOBEPKA HABBIKOBY.

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

Bonpocs! 1 3aianus rpynnsl «IIpOJIBUHYTHIH YPOBEHBY» BBIIAIOTCS CTYACHTY Ha KOHCYJIbTallUU
nepes 9K3aMEHOM.

Bormpocs! n 3agaHus Tpynnel «3TAJIOHHBIA YPOBEHB)» HEU3BECTHBI CTYACHTY 10 MOMEHTA K3a-
MEHa.

Bomnpocsl THna «rpoBepka 3HaHUI» NPEACTABISAIOT COOON TEOPETUYECKHE BOIPOCH TECTOBOIO
XapakTepa, He TpeOyrolue pacyera.
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Bomnpocs! Tumna «mpoBepka yMEHUN» MPEACTABISAIOT COO0M pacueTHbIE 3a/1aHus B OJJHO-/BA JICHi-
CTBHUSL.

Bomnpocs! Tuma «poBepka HaBBIKOBY» MPEACTABISAIOT COOON 3ajaHus, TPEOYIOIUE HCIIOJIb30Ba-
HUS BCEro o0beMa M3Y4YeHHOT'0 MaTepHualia U MPeACTaBiIsaIoT cO00M Kak MpaBmiIo KOMOWHUPOBAHHBIE 3a-
Ja4u¥, XOJ] pEIICHHUs] KOTOPBIX HE OYEBH/ICH.

OneHka KakJoro 13 TUIIOB BOIIPOCOB U 33/IaHUi pa3inyHa, KOJIMYECTBO BOIIPOCOB B TECTE MOJ-
Oupaercst TakuM 00pazoM, 4ToObl CyMMa OaJIJIOB BOIIPOCOB «0a30BOr0 ypOBHs» 0ko0J0 50% oOmiero ko-
JUYECTBO 0alIoB, CyMMa 0alllIOB «IIPOJIBUHYTOr0» YpoBHS 0kojio 30% 0aioB, «3TaJIOHHOTO YPOBHSI» -
okoisio 20% 6aios.

Bpewms tecta onpenensercs u3 pacuera | MuHyTa Ha | OTEHIMAIBHBINA OaJl.
Pacnpenenenne o1eHOK 3a pa3InYHbIC BUbI 3aJaHUN TIPUBEACHO B TAOJIHIIE.

YpoBHH
«TOPOTOBBII» «TIPOJIBUHYTHII «OTAJIOHHBIN»
[IpoBepka 3HaHMIA 1 2 3
[IpoBepka ymenuii 1 2 3
[IpoBepka HaBHIKOB 1 3 4

OrneHka «HEYAOBIETBOPUTEIHHOY» BBICTABIISETCS, €CIM CTYACHTaM MoJydeHa cyMMa 0alljioB, CO-
crapsomas mesee 40% oT MmakcuManbHOU. OLIEHKA «HEYIOBIETBOPUTEIBLHOY» BBICTaBIISIETCS TaKXKe, €C-
JM CTYJEHT: IOCJe Hayaja SK3aMeHa OTKAa3ajcsl €ro caaBaTh WJIM HapyLIWJ MpaBuja CIaud SK3aMeHa
(criMchIBal, MOJICKA3bIBAl, 0OMaHOM MBITAJICS MOJTYYUTH O0Jiee BHICOKYIO OIICHKY U T.JI.

OrneHka «yZ0BJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIU CTYACHTOM HabpaHa cyMMa OaJljioB Jiexaras
B uHTepBaie 40-60% npoueHToB OT MAKCUMAIbHO BO3MOKHOM.

OrneHka «XOpoII0» BBICTABISIETCS, €CIIH CTYIEHTOM HaOpaHa cymMMa OaijioB Jie)Kaliast B MHTEpBa-
ne 60-80% Mmpo1eHTOB 0T MaKCUMaJIbHO BO3ZMOKHOM.

OrneHka «OTJIIMYHOY» BBICTABIISETCS, €CJIM CTYIEHTOM HaOpaHa cymMMma 0aJuloB JiexKalasi B MHTepBa-
ne 80-100% mpo1eHTOB OT MaKCUMaJIbHO BO3MOKHOM.

B 3a4eTHY0 KHWKKY CTyAeHTa U BbIMUCKY K AWUMNNIOMY BbIHOCUTCHA OLEHKAa 9K3aMeHa no auc-
UMniavHe 3a 5 cemecTp.

6.3 TunoBble KOHTPOSibHbIE 33a4aHUA UMM UHble MaTepuanbl, Heobxoaumblie AN
OLEeHKW 3HaHWW, YMEHUW, HaBblKOB U (MnNU) onbiTa [OeATeNnbHOCTMH,
XapakTepu3ymlLlmx 3tanbl (popMUpPOBaHUA KOMMNETEHUUA B Mpouecce OCBOEHUSA
obpa3oBaTesibHOM NporpamMmmbi

1. Boripocsl 1o (hopMUpOBaHHIO U PA3BUTHIO TEOPETUUECKUX 3HAHUH, TPETyCMOTPEHHBIX KOMIIETEHIIN -
MU, 3aKPETUIEHHBIMU 3a TUCIUIUIMHON (MIPUMEpPHBIE BOIIPOCHI 10 JIEKIIMOHHOMY MaTepualy IUCLUHUILINHBI,
IIpeijaraéMple B X0J1€ IPOMEKYTOUHOIO TECTUPOBAHNA):

1. K ra3zy noaBoautcs uzBHe 200 k[ TemIoTsl, U3MEHEHNE BHYTPEHHEN 3HEPTUH cocTaBisieT 20
kJ[x. Onpenenutsb yaenbHyto padoty, kK/Kr, ecim Komn4yecTBO ra3a cocrapiset 0,6 Kr

Buvioepume 0oun omeem

1) 20 xJIx/Kr.

2) 300 xJIx/kr

3) 100 x/Ix/xr.
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2. YCTaHOBUTE COOTBETCTBHUE MEXKIY 00O3HAUEHMUSIMM IIPOLECCOB Ha T,S -AMarpaMMme HapoKoM-
IIPECCOPHOM XOJOJWIBHONW YCTAaHOBKU M UX (PU3H-
T YCCKHUM XapaKTCPOM.

Iy |p SSE==mmeaaamias et 2

Konpnencanust napa B KOHJEHCATOpE
OxuaxeHre napa B KOHAEHCaTope
[TonydeHue TEMIOTH B UCHIApUTEIIE
Cikarue mapa B KOMIIpECcope
JlpoccenupoBanue xjagareHTa

Tk

™

Y
e

Tn

2. Borpocsl 110 mpruoOpeTeHNI0 U Pa3BUTHE

S MPAKTUYECKUX YMEHUH, MPEIyCMOTPEHHBIX
KOMITETCHIIMSIMH, 3aKPETJICHHBIMH 32
JTUCHUIITMHON (MpUMEpPHI 3aJaHUH, PEeIIaeMbIX Ha TPAKTUUECKUX 3aHITHSX )

1. Ilpu agnaGatHOM cxkatuu 1 kxr Boszmyxa ot 0,1 MIla mo 0,8 MIIa pabora cxarus 167,2
k/x/kr.Yemy Oyner paBHa paboTa C)KaTHsi, €CIM €ro MPOBECTH MO MOJHUTPOIE C MOKa3aTeiaeM
n=1.1.7
2. B rtemnoobMmeHHOM armmapare Uil HarpeBaHUs BO3AyXa JBIMOBBIMHU Ta3aMU TEMIIepaTypa
IBIMOBBIX ra3oB Ha Bxoje 11 = 350C, na Beixoge t'; = 200C, TemnepaTypa Bo3ayxa Ha Bxoje t's
= - 15C, na Beixoge t'y; = 50C. Uemy paBHa cpeAHsisi pa3HOCTb TEMIIEpaTyp B cliydae, €Cliu
amnmapar paboTaeT B peKUME MPOTHBOTOKA?

3. Bonpockl o npuoOpeTeHIo U pa3BUTHE MPAKTUIECKUX YMEHHH, TPEYCMOTPEHHBIX KOMITIETCHIIUSIMH,
3aKpeIUIEHHBIMU 32 TUCIUIUTMHON (TIpUMEpHI BOIPOCOB K J1a00paTOpPHBIM paboTam)
1. Kak n3aMeHnTBhCS NOTpeOIeHNe YHEPTHH XOJIOMIBHON YCTAHOBKOH, €CITM YMEHBIIUTD TEIUIOTY
UCTIAPEHUS XJIQIareHTa IPH HEN3MEHHOH TTOTHOHM X0JI0A0IPON3BOIUTEIEHOCTH?
2. KakoB ¢u3udeckuii cMbICI reoMeTpuyeckoro ko3dduuunenra odmydeHus?

4. Bonpockl MO 3aKpEIUICHUIO TEOPETUYECKUX 3HAHUI, YMEHUN U MTPAKTUYECKUX HABBIKOB, MPEAYyCMOT-
PECHHBIX KOMITETCHIMSIMU (BOTIPOCHI K 3K3aMEHY )

1. Cpennuii TeMnepaTypHbIi HAmoOp SBASETCS HAUOONBIINUM, TIPH...

Buvioepume 00un omeem
1) NpOTHBOTOYHOM CXeMe IBUKEHUS TEINIOHOCUTENEH
2) npsIMOTOYHOI cXeMe JIBHKEHUS TEIUIOHOCUTENeH
3) npu nepekpecTHOM TOKE JIBUKEHHUS TETJIOHOCUTEIEH.
4) cpeqHuit TeMIiepaTypHBIN HAMIOp HE 3aBUCUT OT CXEMBI JIBIXKCHUSI TETNIOHOCUTEIICH

2. U3BecTHO, uTO Temrieparypa B Touke 1 paBaa 100 K. Uemy paBHa Temnepatypa B Touke 2?

10
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5. 3aganue K pacueTHO-Tpaduueckoi pabore

[ToTox BIaXHOTO BO3/1yXa C MacCOBBIM pacxoaoM G, remmepaTypoii t1 1 OTHOCUTEIBHON BIaXKHO-
CTBIO (1 IONANAET B BO31YXOOXJIAIUTENb XOJIOAWIBHOM MAIMHBL, B pe3yJIbTaTe 4ero €ro Temreparypa
noHmxkaercst Ha At. XonoauipHas MamuHa padoTtaet Ha ppeone R-22, u uMeeT TeMriepaTypy UCIapeHus
Ha Of; MeHblIe, 4eM TeMmIepaTypa BO3/lyXa Ha BBIXOJE U3 BO3JyXooxjaauTens. Temneparypa KOHIEHCA-
ouu - t.

PaboTa xoHzeHcaTopa obecrieunBaeTcs MOTOKOM BOJBI ¢ Ha4aJabHOM TeMmepaTypoil iy j., koTopas
B pe3yJibTaTe TeIUI000MEeHa HarpeBaeTcs Tak, YTO €e KOHEYHasl TeMiepaTypa Ha oty MEeHbIIIEe TeMIlepary-
PBI KOHICHCALIHH.

Boznyxooxmnanurens npeacTaBisieT coO00M KOPUIOPHBIM TpYOHBIN IMydeK U3 Ny pAgoB 1O Ny TPY-
OOK B psily, HAPYXHBII auameTp TpyOok dH. CKOPOCTh BO3AYIIHOTO MMOTOKA MEPHECHANKYIIIPHA 00pa3y-
fo1elt Tpyook. CKOpOCTh NOTOKA BO3/lyXa B Y3KOM CEUEHUHU armapara paBHa V. OnpeaenuTs JJIMHY Kax-
JI0M U3 TPYOOK IyyKa, CYUTas, 4TO UX Temreparypa Ha 5°C OoJbllie, yeM TeMIepaTypa UcIapeHusl.

Konzaencarop npejicraBisieT co0oi TEIIIOOOMEHHBIN ammmapaT Tuma "Tpyba B TpyOe", B KOTOpOM
10 BHYTPEHHEH TpyOe NBHXKETCS OXJIaXKIarolias BOJa, a Map KOHAEHCUPYETCS B MEXTPYOHOM IPOCTpaH-
crBe. BHyTpeHHss TpyOka MeaHas, ¢ AuameTpoM 35/28 mm. OueHuTs JUIMHY TpyOKH, peHeOperas more-
PSAMU TETIOTHI.

6.4 MeTogu4yeckne matepmansl, onpegensiowme npoueaypbl OLeHUBAHUSI 3HAHUN,
YMEHUW, HaBbIKOB U (UNKM) onbiTa AEATENbHOCTU, XapaKTepusylLwmx 3Tanbl
dopMnpoBaHUA KOMNeTEeHLUN

[Tpouenypsl OoleHUBAaHUS 3HAHWW, YMEHHI, HABBIKOB, XapaKTEPU3YIOLIUX ATanbl GOpMUpPOBAHUS
KOMIIETEHIMH, U3JI0KEHbl B METOJAMYECKUX PEKOMEHJIAIMIX MO BBIMOJIHEHUIO U 3alIUTe J1a00paTOPHBIX
paloT, BBIIIOJHEHHIO PACUETHBIX 33JaHUHN U 3aJaHUH Ha CAMOCTOATENBbHYIO paboTy.

7. NepeyeHb OCHOBHOW 1 AONONHUTENILHOWN Y4eOHOWN NUTepaTypbl, Heo6xoanMon ans
OCBOEHMA AUCLIMMNIIUHDI

a) OCHOBHasI JIMTEPATypa
1. Kyaunos, Bacunuit AnexcanapoBud. TexHHueckas TepMOAMHAMUKA : y4e0.1ocodue Juis BTY-
30B / B.A Kyaunos,2.M.KaptamioB .— 5-e uza,ctep. — M. : Beicurik., 2007 .— 260,[1]c. : um.
— ISBN 978-5-06-004344-0 : 227-70
2. Hamokwun, Bragumup BacunbseBuu. TexHuyeckas TepMoIMHAMMKA U TerjIonepeaaya : yueoHoe
nocoOue /st HedHepreTuieckux crerl. By3oB / B. B. Hamokun .— U3a. 4-¢, crep. — M. : A3-
book, 2009 .— 468, [2] c. : un. — ISBN 978-5-904034-01-6 : 495.00.
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3. Hekpacos, P.1O. Temnodusuka u ruipaBirKa B TEXHOJIOTHISCKUX CUCTEMaX He(Tera3oBoro
obopynoBanus [ DnekTpoHHbIN pecypc] : yaeonuk / P.}O. Hekpacos, JI.C. I'abpimeBa, V.C. Ilytu-
noBa [u ap.]. — DnekrpoH. naH. — Tromens : TroM[ HI'Y (Tromenckuit rocyaapcTBeHHBIH HedTe-
razoBbiii yauBepcurer), 2014. — 172 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=64507 — 3ar. ¢ sxpana.
3. Kynunos, Bacunuii AnexkcannpoBud. TexHU4YecKas TepMOJAMHAMHUKA U TEIIonepeaaya : yueo-
HUK /17151 0aKaiaBpoB BY30B 110 TeX. Hamp. u cren. / B. A. Kyaunos, 2. M. Kapramos, E. B. Cre-
dantok .— M. : FOpaiit, 2011 .— 560 c. : mi1. — (bakamaBp) .— ISBN 978-5-9916-1386-6 :
435.71.
4. Cunssckuii, IOpuit Bnaguvmuposruy. CO0pHHUK 3a7a4 110 Kypcy TermnorexHuka : y4ed. mocoodue
Juist By30B 110 crielt. 260602 (271300) "IIuieBas nHx)eHeprs MaiblX NPEANPUATUI" HalIpaBJICHUS
260600 (655800) "ITumesas nmwkenepus" / 0. B. Cunssckuit .— CII6 : TUOP/, 2010 .— 126,
[1]c. : mn. — ISBN 978-5-98879-114-0 : 156.00.
5. Amupxanos, J[.I'. Termmonepenaya : yue6Hoe nmocodwue / JI.I'. Amupxanos ; DeaepanbHoe
are’TcTBO 1o oodpazosanuto, 'OV BIIO Kazanckuil rocynapcTBeHHBIH TEXHOIOIMUECKUN YHU-
BepcureT. - Kazans : KI'TY, 2008. - 119 c. : uin., cxem. - bubnuorp. B xu . - ISBN 978-5-7882-
0611-0 ; To xe [DnexTponHsbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258943 (06.07.2015).

0) J0MOIHUTeIbHAS JIUTEpaTypa
1. IlpombInIIeHHAs! TETIOPHEPTeTUKA M TEIUIOTEXHHKA : cupaB. / mox pen. A. B. Kimumenko, B. M.
3opuna .— / 3-e u3., nepepad. u gorn. — M. : MDU, 2004 .— 630 c. : win. — (TemnosHepreTuka
u terutotexHuka : B 4-x xu. Ku.4) .— ISBN 5-7046-0514-1 : 792.00.
2. Tennotexnuka : YueOnuk / B.H.Jlykanun, M.I.Illarpos, [.'M.Kamdep u ap.; [loxg
pen.B.H.Jlykanuna .— / 2-¢ uzn., nepepad. — M. : Beicur.k., 2000 .— 671 c. : wi1. — ISBN 5-
06-003958-7 : 76.50.

8. MNepeyeHb pecypcoB MH(POPMALUOHHO-TENEKOMMYHUKALUMOHHON ceTn «UHTepHeT»
HeoO6XxoAUMbIX ASfI OCBOEHUA AUCLUMNIIUHDI

1. http://twt.mpei.ru/MCS/Worksheets/WSP/PH.xmcd — pacuer Teriopu3n4ecKux CBONUCTB BO-
bl ¥ BOJISTHOTO Tapa

9. MeToguyeckue ykaszaHusi AN o0y4aroLWmMXcs No0 OCBOEHUIO AUCLUMNIINHbI

JycuumuimHa npelycMaTpuBaeT JEKIUU pa3 B IBE€ HEJENHN, IPAKTUUECKUE 3aHATHE KAKIYIO HElle-
JI0 U J1abopaTopHbIe padOTHI pa3 B JIBe Helenu. VM3yueHnue Kypca 3aBepiiaercs 3K3aMEHOM.

VYcnemHoe u3ydeHue Kypca TpeOyeT MOCEleHHs JEeKIHMH, akTUBHONH paboThl Ha MPAaKTHYECKHUX
3aHATHUSX U J1a0OpaTOPHBIX pabOTax, BBHIMOIHEHUS BCEX y4EOHBIX 3aJaHMI MpernojaBaTelis, 03HaKoMIIe-
HUs C OCHOBHOM U TOIIOJIHUTEIBHOM JINTEPATYPOH.

Bo Bpemst ieKIIUM CTYIEHT JOJIKEH BECTU KPATKUI KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKLIMI MpeAroaraeT NpocMOTp KOHCIIEKTa B TOT e JeHb MOCIIe 3aHATHH.
[Ipu 3TOM HEOOXOIMMO MOMETUTH MAaTE€pHallbl KOHCIEKTa, KOTOPhIE BBI3BIBAIOT 3aTPyIHEHUS JJIs IOHU-
manus. [Ipu 3ToM oOyuaronuiics JOMKEH cTapaThCsl HAUTH OTBETHI HA 3aTPYJHHUTEIbHBIE BOIPOCHI, HC-
MOJIb3Yysl pEeKOMEHAyeMYIo uTeparypy. Eciu emy camocTosiTensHO HE yIanoch pa3o0parbes B MaTepua-
e, He00X0AMMO COPMYIMPOBATH BOIIPOCHI U 0OPATUTCS 32 IOMOIIBIO K ITPETo1aBaTeli0 Ha KOHCYJIbTa-
Y WK OJIMDKaMIIe JIEKIINH.

OObyuaromiemMycsi HEOOXOJUMO PETYJISIPHO OTBOAMTH BpeMs Ul MOBTOPEHUS MPOWIECHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHMS, YMEHHSI M HABBIKM 11O KOHTPOJIBHBIM BOIIPOCAM.
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IIpakTHyeckue (CeMMHAPCKHE) 3aHATHS COCTAaBIISIOT BAXHYIO YacTh MPO(eccCHoHaIbHOW MOAro-
TOBKHU CTyJEeHTOB. OCHOBHAs LieJIb NPOBEJICHUS NPAKTUUECKUX (CEMMHApPCKUX) 3aHATUH - (hOPMUPOBAHUE Y
CTYJICHTOB aHAJIMTHYECKOTO, TBOPYECKOTO MBIIICHUS ITyTeM MPUOOPETEHHS MPAKTUUECKUX HABBIKOB.

Mertoanyeckue ykazaHusl K NPaKTUYECKUM (CEMUHAPCKUM) 3aHSTUSAM IO JTUCLMILIMHE Hapsay ¢
paboueii mporpaMMoii ¥ TpagKOM y4eOHOTO MpoIiecca OTHOCIATCA K METOAMYECKUM JOKYMEHTaM, OIpe-
JEJSI0IIMM YPOBEHb OPraHU3alMM U KauecTBa 00pa30oBaTeIbHOIO MpoLecca.

Copneprkanue mpakTuyecknx 3aHsatuil uxcupyercs B PI1/] B pa3znene 4 HacTosmIel mporpaMMsl.

Baxneiimelr cocTapistomen 0001 GopMbl TPAKTUYECKUX 3aHITHH SIBISIOTCS YIPaKHEHHS (3a-
nanust). OCHOBA B yIIPaKHEHHUH - TIPUMEDP, KOTOPBINA pa3OupaeTcs ¢ MO3UIHA TEOPHH, PA3BUTOHN B JICKIIHH.
Kak npaBuino, ocHOBHOE BHUMaHME yAenseTcs (OPMHPOBAHNUIO KOHKPETHBIX YMEHMH, HAaBBIKOB, YTO U
OTIpEJIeNIACT CO/IepPIKaHUe NEATEILHOCTH CTYICHTOB - PEUICHUE 33/1a4, Tpadudeckue padoThl, YTOUYHEHUE
KAaTE€ropui U MOHATUH HAyKH, SBJIIOIIKAXCS IPEIIOCBUIKON TPAaBUIIBHOTO MBILUICHUS U PEYH.

[TpakTHueckue (CEMUHAPCKKE) 3aHATUS BBIIOJIHAIOT CIEAYIOLIUE 3a0auu:

CTUMYJIMPYIOT PETYJISPHOE U3Y4YEHUE PEKOMEHIYEMOW JINTEPATYPHI, @ TAKKE BHUMATEIBHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpEIUIAIOT 3HAHMSL, [T0JIy4eHHbIE B IIPOLIECCE JEKLIMOHHOTO0 00YUYEHHUS M CaMOCTOSITEIbHON pabo-
THI HaJl JIMTEPATypOU;

pacmpsoT 00bEM NPOPECCHOHANTBHO 3HAUUMBIX 3HaHUH, yMEHUI, HABBIKOB;

MO3BOJISIIOT IPOBEPUTH IPABUILHOCTD PAHEE MOJIyYEHHBIX 3HAHU;

IIPUBUBAIOT HABBIKM CAMOCTOSTEILHOIO MBIIIIICHHSI, yCTHOTO BBICTYILICHUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;

IIPEIOCTABIIAIOT MPENOJAaBATEN0 BO3MOKHOCTh CUCTEMAaTHUECKA KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOATEIbHON PabOTHI CTYJEHTOB.

ITpy moAroToBKE K MPAKTHYECKUM 3aHATHAM HEOOXOIMMO MPOCMOTPETh KOHCIEKTHI JIEKIUN U
METOJIMYECKUE YKA3aHUsI, PEKOMEHJOBAHHYIO JINTEPATypy M0 JaHHOM TeMe; MOArOTOBUTHCSA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xozxe ayautopHOil pabOThl Ha MPAKTHYECKUX 3aHATUSAX CTYIACHTOM B pabodeil TeTpaau BBIIOJ-
HSIOTCSI pe3yJbTaThl BHIIIOJHEHNUS KaXKAO0ro MYHKTa 33JaHus (CXeMbl, JuarpaMMbl (rpaduku), TaOIHILIbI,
pacueTsl, OTBETHI Ha BOIIPOCHI ITYHKTOB 3aJaHMUsI, BBIBOJBI U T.I1.).

3a 10 MMH 10 OKOHYaHMSI 3aHATHUS IPENOAaBaTeIb NPOBEPsieT 00bEM BBIIIOJHEHHOW Ha 3aHSITUU
paloThI U OTMEYAET pe3yIbTaT B paboyeM KypHaje.

OcTaBiirecs HEBBITOJIHEHHBIMHU YHKTHI 33/1aHUS PAKTUYECKOIO 3aHATHUS CTYJIEHT 00s13aH J10]1e-
J1aTh CAMOCTOSITENBHO.

[Tocne mpoBepkM OTYETa MPENOAABATENb MOXKET MPOBOAUTH YCTHBIM MM MUCBMEHHBIA OIPOC
CTYJEHTOB JUIsl KOHTPOJISI YCBOCHHSI UMH OCHOBHBIX TEOPETUUECKHUX U MPAKTUUYECKUX 3HAHUU 110 TEMe 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJYYEHHBIX MU PE3YJIbTAaTOB U OTBETHI HA KOHTPOJIbHBIE BO-
npocsl). [To pe3ynbpraTam npoBepKH OTYETa U ONPOCA BHICTABIISAETCS OLICHKA 332 MPAKTUYECKOE 3aHsTHE.

JlaGopaTopHble padoThl COCTABISAIOT BKHYIO YacTh MPO(ECCHOHANBHON MOATOTOBKU CTYAECHTOB.
OHuM HarpaBJeHbl Ha SKCIEPUMEHTATBHOE TOATBEPKACHHE TEOPETUYECKUX MOJIOKEHUI 1 popMupoBaHUE
y4eOHBIX U MPO(PEeCcCHOHATBHBIX TPAKTUYECKUX YMEHUH.

BeinonHenue cryeHTaMu J1abopaTopHbIX padOT HaNpaBlIeHO Ha:

0000111eHIe, CUCTEMAaTH3AIINI0, YTIyOlIeHHe, 3aKperuIeHHe MOJMyYeHHBIX TEOPETUYECKUX 3HAHUN
M0 KOHKPETHBIM TeMaM JTHCIUILINH,

bopmHpoBaHHEe HEOOXOJUMBIX TPOPECCUOHATBHBIX YMEHUI U HAaBBIKOB,;

JIMCIUIIINHBL, 110 KOTOPBIM IJIAHUPYIOTCS J1abopaTOpHbIe pabOThl U UX OOBEMBI, OMPEIEINIAIOTCS
pabouumMK yueOHBIMH TUTaHAMH.

Metoanueckue yka3aHus MO MPOBEJICHUIO JJAOOPATOPHBIX PabOT pa3pabaThIBAIOTCS HA CPOK JAEH-
ctBus PITJL (ITIT) u Bimroyarot:
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3arjaBue, B KOTOPOM yKa3bIBaeTcs BU pa0bOTHI (JlabopaTopHas), €e MOPsIIKOBBI HOMEp, 00bEM B
yacax U HAUMEHOBAHUE;

1eJTb pabOTHI;

IpeaMET U Co/iepKaHue padoThI;

00opyoBaHue, TEXHUYECKHE CPEICTBA, MHCTPYMEHT;

MOPSIIOK (MOCIEI0BATENbHOCTD) BBIMIOJHEHUS PaOOTHI;

MpaBujIa TEXHUKU O€30MaCHOCTH M OXPaHbl TPYa MO JaHHOH paboTe (110 He0OXOAMMOCTH);

obmue mpaBuia K 0hOpMIIEHUIO pabOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUs;

CITUCOK JIUTEPATYPHI (110 HEOOXOIUMOCTH ).

Coneprkanue nmabopatopHbix padot ¢pukcupyercs B PITJI B paznene 4 HacTosiiel mporpaMMsl.

[Tpu mutanupoBaHUM JTa0OPATOPHBIX PabOT CIeNyeT yYUTHIBaTh, YTO HAPSAY C BEAYIIEH IENbIO -
MOATBEPIKICHUEM TEOPETHUECKHX IMOJIOKEHHUH - B X0/ BBITIOJHEHHS 3aJaHUI y CTYEHTOB (DOPMHUPYIOT-
Csl MPAKTUYECKNE YMEHHS U HABBIKM OOpallleHUs ¢ J1Ja0OpaTOpHBIM 000pYI0BAaHUEM, alnapaTrypou u mp.,
KOTOPBIE MOTYT COCTABJIATH YacCTh MPO(HECCHOHATLHONW MPAaKTUYECKOM MOJITOTOBKH, a TAKXKE UCCIIEA0BA-
TeIbCKUE YMEHHUs (HaOIroAaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABINBATh 3aBUCHUMOCTH, J€NaTh BbI-
BOJIbI U 000OIIEHUS, CAMOCTOSATENIBHO BECTU UCCIEA0BaHUE, ODOPMIISITh PE3yIbTATHI).

Cocras 3amanuii Ui 1a60opaTopHON pabOTHI T0JKEH OBITH CIITAHUPOBAH C TAKUM PacdyeToM, YTo-
Obl 32 OTBEJIEHHOE BPEMSI OHU MOTJIN ObITh KaUeCTBEHHO BBITIOJHEHBI OOJBIIMHCTBOM CTYCHTOB.

Heo0xoauMbIiMu CTPYKTYpHBIMH 3JIEMEHTaMHU JITAO0OPAaTOPHON paboThI, TOMHUMO CaMOCTOSITEIIbHON
JEeSITeNIbHOCTH CTY/ACHTOB, SIBIISIOTCS MHCTPYKTAX, IPOBOAMMBIN MpernoaBaTesieM, a TakKe OpraHu3aus
00CYKIEHUS] UTOTOB BBITIOJTHEHUS JTAOOPAaTOPHOI paboTHI.

Brimonaenunio 1abopaTopHbeIX pabOT MpEANIecTBYET MPOBEpKa 3HAHUN CTYACHTOB — UX TEOPETH-
YEeCKOI TOTOBHOCTHU K BBITIOJTHEHHIO 3aaHHUS.

[Topsinok npoBeneHus JJa60paTOPHBIX PadoT B LIEJIOM COBINAJAET C MOPSIAKOM MIPOBEACHUS MTpaK-
THYeckux 3aHATHH. [IoMUMO COOCTBEHHO BBIMOJIHEHHSI PabOTHI A KaxaAoM 1a0opaTOpHOM pabOThI
MpeAyCMOTpEHa MPOLEaypa 3alIUThI, B X0JI€ KOTOPOH MpPernoiaBaresib MPOBOJAUT YCTHBIM MM MHUChMEH-
HBIN OMPOC CTYACHTOB JJII KOHTPOJISI OHUMAHHUS BBIMOJHEHHBIX UMHU W3MEPEHUM, MPAaBHUILHOW HHTEP-
MpEeTaluu MOIYYEHHBIX PE3yJIbTAaTOB U YCBOEHUS UMM OCHOBHBIX TEOPETUUYECKUX U MPAKTHUYECKUX 3Ha-
HUI MO0 TEME 3aHATHUS.

[Tpy moAroTOBKE K 3K3aMeHy B JONOJHEHHE K U3yYEHHIO KOHCIIEKTOB JIEKIMH, y4eOHBIX MTOCOOHA
U CJIaiiI0B, HEOOXOAMMO MOJIb30BaThCS yUEOHOHN JUTEepaTypoll, peKOMEHJIOBAHHON K HacTOsALIeH mpo-
rpamme. [Ipu moaroroBke K 5K3aMEHy HY>KHO U3YYUTh TEOPHIO: ONPEACICHUS BCEX MOHATUN U MOIXO/bI
K OLIEHUBAHUIO JI0 COCTOSHUSI TOHUMAaHUS MaTepuasa U CaMOCTOSATEIbHO PEIINTh IO HECKOJIBKY TUITOBBIX
3a/a4 U3 Kakaoi teMel. [Ipu pemieHuu 3amad Bcerga HEOOXOAMMO YMETh Ka4€CTBEHHO MHTEPIIPETHPO-
BaTh UTOT PEHICHUSI.

CamocrositesnbHas padora cryaeHToB (CPC) no qucuuIinHe Urpaet BaXXHY pojib B X0JI€ BCe-
ro ydeOHoro mporecca. Meroaudyeckue Matepuansl U pekomeHaanuu ais ooecneuenuss CPC rotossites
MPENO/IaBaTeNIEM U BBIIAIOTCS CTYACHTY.

10. MepeyvyeHb WMH(POPMALMOHHBLIX TEXHOJSIOFMWA, UCMOJNb3yeMbIX MPU OCYLUECTBIEHUN
obpasoBaTenbHOro npouecca NO AUCUUNIMMHE, BKMOYas MepeyYyeHb MPOrpaMMHOro
obecnevyeHns U MHPOPMaALIMOHHBLIX CMPABOYHbLIX CUCTEM (NMpKU HeobxoanMocCTH)

IIpu mpoBeAeHUN JIEKIMOHHBIX 3aHATHN MPEIyCMaTPUBAECTCS WCIIONB30BAHUE CUCHEM MYTbmu-
meoua .

[Ipu npoBeneHHH Ja0OPaTOPHBIX PadOT HCIOJIb30BaHHE HH(DPOPMALMOHHBIX TEXHOJOTHH He
IIPEAYCMOTPEHO.
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11. OnucaHme maTepuanbHO-TeXHUYeCcKoM OGasbl, HeoGxoaMMoOW Ans oCyLecTBNEeHUs
obpa3oBaTenbHOro npouecca no gUcUuninHe

JleknuoHHBIE 3AHATHSA

Aynuropus, OCHallleHHAas! IPE3€HTAlMOHHON MYJIbTUMEIUNHON TEXHUKOH .

IIpakTuyeckue 3aHATHSA 10 JAHHOM TUCIUIUIMHE TPOBOAATCA B 000pYA0BaHHON OOBIYHBIM 00-
pa3oM ayaAuTOpUH

JlabopaTopHbie padoThI 110 JAHHOW AUCIUIUIMHE TTpoBoasaTcs B 1a0.Ne 424 «JlabopaTopus Teo-
PETHYECKHUX OCHOB TEIUIOTEXHUKW», OCHAIICHHOU

1. Crenom 1uist IpoBeieHus 1abopaTopHOM paboThl «M3yueHne X0NMOAMIbHON YCTaHOBKIY,

2. CreHaoM i IpOBEACHUS J1a00paTopHOil paboThl «3ydeHne MpoIeccoB ¢ BIAXKHBIM BO3AY-

XOM»;

3. CtenaoM namsi mpoBeIeHUs J1abopaTopHOM padoThl «M3ydueHne paaualioOHHOTO TEIIIO00MEHa C

SKpPAaHHBIMU MTOBEPXHOCTIMU)

4. CteHaoM JyIs MPOBEACHUS JTabopaTopHOU paboThl «l3yueHne cBOOOAHONW KOHBEKIIMH BOJIU3H

TOPU3OHTAIILHON TPYOBD»

.~ o
ABTOp -y
KaHIUAAT TEXHUYECKUX HAyK, JOLIEHT s - Cuussckuii 10.B.
3aB. kapeapoit TMO, e
KaHINJAT TEXHUYECKUX HAYK, JOLUECHT e g~ I'onuapos M.B.

[Tporpamma omobpena Ha 3acenanuu kadeapsr TMO ot 26 HosiOps 2015 roxa, mpoTokoi Ne 5.
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