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1. ﬂepequb nnaHnpyemMbiX pe3ynbTaToB O6y‘-IeHVIF| no aucuumninHe, COOTHeCeHHbLIX C
nnaHunpyemMbiMu pe3yribtTatTaMm oCBOeHUA o6pasoBaTean0|71 nporpamMmmbi

Lenbo ocBoeHUs] [MCHMIVIMHBI SIBJIIETCS IOATOTOBKa oOOyyaromuxcsd K  HAay4dHO-
HCCIIEIOBATENBCKOM IEATEIIbHOCTH MO HampasiaeHU0 ToAroToBku 15.03.02 «TexHosornyecknue ManimHbl
1 000pyI0BaHUE» MOCPEICTBOM 0OecIeueH s ATarnoB GOPMUPOBAHUSI KOMIETEHIIUH, TPEAYCMOTPEHHBIX
®I'OC, B yacTH NpeACTaBICHHBIX HU)KE 3HaHUH, YMEHUI U HaBBIKOB.

3agayaMu JMCUMIUIMHBI SBJISIETCS M3YUYE€HHE MOHATUWHOTO ammapaTta JUCHUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX IOJIO)KEHUN M METOJIOB, IPUBUTUE HABBIKOB NPUMEHEHUS TEOPETUYECKUX 3HAHHUU JUIS
peuieHus MpakTUIECKUX 3a/1a4.

JucuumninHa HanpasieHa Ha (opMHUpoBaHKE ceayromel mpodeccnoHaIbHON KOMITIETEHLIUU:

[1K-2, xapakTepu3zyemMoil «yMEHUEM MOJEIUPOBaTh TEXHUUECKHE OOBEKThl U TEXHOJOIMYECKHUE MpOoLec-
Chbl C UCIIOJIb30BAHNEM CTAHJIAPTHBIX MTAKETOB U CPEJICTB aBTOMATU3HPOBAHHOIO MPOEKTUPOBAHNUS, TOTOB-
HOCTBIO IPOBOJIUTH IKCIIEPUMEHTHI 110 33JJaHHBIM METOUKaM C 00pabOTKOM U aHAIU30M PE3YIbTATOBY

B PE3YIbTATC U3YUCHUA JUCHUIIIMHBI CTYACHT OOJIPKCH!

3HaTh:

« OCHOBHBIE 3aKOHBI TepMoauHamuky; (I11K-2);

+3aKOHBI, ONKCHIBAIOIINE ITPOLIECCHI C UEabHBIM U peaabHbIMU razamu (11K-2);

+3aKOHBI, ONTUCHIBAIOIIME SIBJICHUS TEIIONPOBOIHOCTH, KOHBEKTUBHOTO TEIUIOOOMEHA U TEI000-
MeHa uznydenueM (I1K-2);

+ TEPMOJIMHAMUYECKHE OCHOBBI PabOThl XOJOIMIBHBIX MAIIUH, KOMIIPECCOPOB U CYIIMUIBHBIX YyC-
taHoBoK (I1K-2);

« TEPMOJIMHAMUYECKHE OCHOBBI Pa0OTHI TerI000MeHHbIX ammnaparoB (I1K-2);

YMmerb:

+paccuuThIBaTh MPeoOpa30BaHUsl BHYTPEHHEW SHEPTUU B TEIJIOTY U pabOTy MpPH pa3IU4HbIX BU-
Jax TEPMOJMHAMHUYECKUX MPOIIECCOB € UAEaIbHBIMU U peaibHbIMU Tazamu (11K-2);

+PaCCUMTHIBATh IJIOTHOCThH TEIJIOBOTO MOTOKA U IOJIE TEMIEPATYPhl B MPOIECCaxX TEIIONPOBOJI-
HOCTH, KOHBEKIIMH U TeriooOMmeHa uzinydenueM (11K-2);

+pacCUMTHIBATh OCHOBHBIE MTapaMeTPbl Pa0OThI XOJOAUIbHBIX MAIIUH, KOMIIPECCOPOB U CYIINIIb-
HbIX ycTaHOBOK (I1K-2);

+pacCUMTHIBATh IUIONIA/b MMOBEPXHOCTH TEIJIOOOMEHA M TEIUIOBOW OanaHC TEMJ00OMEHHBIX all-
naparos (I1K-2).

Baaners:
® HaBBIKAMM HCIOJIb30BAaHUS OCHOBHBIX MOJIOKEHUIN TEXHHUYECKONW TEPMOJAMHAMHUKH U TEOPUU
TeIUIoNepeiayy MpU pacyeTe U MOJEIMPOBAHUM TEIUIOBBIX IPOLIECCOB B TEXHOJOIMYECKHUX
MamHax u obopynosanuu (I11K-2).

2. MecTo aucumnnuHbl B CTPYKType obpa3soBaTesibHOW NporpaMmmsbl
JlucumIinHa OTHOCUTCS K 6a30BOM 4acTu JUCHUILIUH 00pa30BaTeNIbHON MPOrpaMMBbl MOATOTOBKU

OakanaBpoB 1o HampasieHuto OakanaBpuata 15.03.02 «TexHosornyeckue MamuHbl U 000pyIOBaHUE,
npoduis «llumieBas nHXEHEpUs MaJIbIX TPEITPUSITUI.
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B cootBercTBUM ¢ yueOHBIM m1aHOM 10 HampasieHuto 15.03.02 «TexHonmornyeckue MamvHbl U
oOopynoBaHue» AucuMILinHA «TexHudyeckas TepMOJAMHAMUKa» Oa3upyeTcs Ha CIEeNYIOIIMX JUCLHUILIH-
Hax:

b1.b.6 - MaTemaTuka,;

b1.5.10 - Xumus;

b1.b.15 — TexHoJy0orMs1 KOHCTPYKIIMOHHBIX MAaTEPUAIIOB;
b1.b.17 — Mexannka >KUIKOCTH U ra3a;

b1.B.JIB.3.1 - [IpukitagHpie KOMIIBIOTEPHBIE IPOIPAMMBI;
b1.B.JIB.3.2 - KomnstotepHas rpadguka

3HaHUsA, YMEHHS U HaBBIKH, MMOJYYCHHBIC CTYICHTAMH B MPOIECCE U3YUYCHUS TUCIUTUIAHBI, SIBJIS-
10TCs 623011 17151 U3YYCHUS CICAYIOINX JUCITUTIINH:

b1.B.O/1.6 - [Ipouiecchl u anmnaparhbl MUIIEBBIX TPOU3BO/ICTB;
b1.B.JIB.9.1 — YnpaBnenrue TeXHUYECKUMU CUCTEMAMU;
b1.B./IB.9.2 — OcHOBBI aHa/IN3a TEXHOJIOTHYECKUX CUCTEM

3. O6beM AMCUUNIUHBI B 3a4eTHbIX eAUHULIAX C YKa3aHUeM Konum4yecTBa akaaeMUYecKnxX
YyacoB, BblAefieHHbIX Ha KOHTaKTHYr paboTy obyvarowmxca ¢ npenopasaTtenem (no
BMAaM y4ebHbIX 3aHATUN) U HA CaMOCTOATENbHY paboTy obyyarowmxcs

AyautopHas padora

ki b1
Yactp nukia: 0azoBas Cemectp
Ne nucuunuuHbl 1o yueOHOMY IJIAHY: b1.b.22
Yacos (Bcero) mo yueOHOMY TUTaHY: 180 5 cemecTp
Tpynoemkocts B 3aueTHbIX equHunax (3ET) 5 5 cemectp
Jlexmu (3ET, wacoB) 0.5; 18 5 cemecTp
[Ipaxtunueckue 3anstus (3ET, gacoB) 1.0; 36 5 cemecTp
Jlaboparopnsie padotsl (3ET, gacoB) 0.5; 18 5 cemecTp
O6beM caMOoCTOSATENBHON PabOThI
10 y4eOHOMY TIIaHy (3ET,p YacoOB BCETO) 2.0, 72 > cemectp
DK3ameH 1.0; 36 5 cemecTp
CamocrosiTesibHasi paboTa CTyI€HTOB
Bun pabot Tpynoémkocts, 3ET, uac
W3ydyenue MmarepuanoB JIEKIUH (JIK) 0.5, 18
[ToaroToBka K MpakTUYECKUM 3aHATUAM (T13) 0.5, 18
[TonroroBka k 3amute 1abopaTopHO paboThI (J1a0) 4/36, 4
Brinosinenue pacuetHo-rpapuueckoil paboTsl 0.518
CamocTosTeTbHOE H3y9eHUE JTOTIOTHUTEEHBIX MaTEPUAIOB JUCITUTUTAHBI

8/36, 8
(CPC)
[ToaroToBka K TECTUPOBAHUIO 6/36, 6
Bceero 2.0,72
[ToaroroBka K 3K3aMeHy 1.0, 36
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4. Cop,ep)KaHMe ANCUUNTIUHDbI, CTPYKTYPpUpoBaHHoOe No TemMaM C yKasaHnem otBegeHHOro
Ha HUX KoJinyeCcTBa akageMmn4yeckmx 4yacos un BuaoB yqe6|-|b|x 3aHATUN

Bupl yueOHBIX 3aHATHI, BKIIFOYAsl CaMOCTOSI-
No Bcero TENBHYIO pa0OTy CTYICHTOB, W TPYAOEMKOCTb
- Tembl AUCHUIIIUHBI yacoB Ha | (B 4acax) (¢ coomeemcmeuu c YII)
/o Temy
JIK p a0 CPC BT
HUHTEPAKT.
1 OcHOBHbIE 3aKOHBI TEPMOJIMHAMHUKH 19 4 8 7 -
2 HneasibHble U peajibHbIE ra3bl 28 4 8 4 12 2
3 JIBu:keHMe ra3a no kanaaam. creuenue 6 - - - 6 -
ra3a U3 OTBepCTHi
4 Xo0J10AUJIbHbIE MAIIMHBI 18 - 2 4 12 2
5 Teopusi Tenjionepenaun 57 8 14 10 25 5
6 Tensi000MeHHbIE anapaThl. 16 2 4 - 10 -
Bcero 180 yacos no BMAaM y4ebHbIX 3aHATUIA (BKAtOYanA
Aam y ( 144 | 18 | 36 | 18 | 72 9
36 YacoB Ha NOArOTOBKY K 3K3aMeHY)

Conep:xkaHue Mo BUJAAM Y4YeOHBIX 3aHATHH

Tema 1. OcHOBHBIE 32KOHBI TEPMOJAMHAMHU KU

Jleknus 1. OcHOBHBIE TIOHATHS TEPMOIUHAMUKH. | 3aKOH TepMOIMHAMHUKH (2 Haca)
Jlexmus 2. II 3akoH TepMoguHaMUKHU. JKceprus. (2 yaca)
IIpakTnueckoe 3ansitue 1. OCHOBHBIE MOHATUS TEPMOAUHAMUKH (2 yaca)
IIpakTnueckoe 3ansiTue 2.1 3aK0H TepMOIMHAMUKU. (2 Yaca)
IIpakTuueckoe 3ansaTue 3. Il 3akoH TepmoauHamMuKu. DKrceprusl. (2 Jaca)
IIpakTnueckoe 3ansiTue 4. [Iponeccs ¢ uaeanbHbIM ra3oM. (2 yaca)
CamocrosiTesibHas padoTa cryaeHTa (7 4acoB)

e U3yyenue marepuaina Jekuil - 4 yaca

e [loaroToBka K MPaKTUYECKUM 3aHATHUSIM - 3 yaca
Texkymmii KOHTPOJIb:
- KOHTPOJIb € HCIOJIb30BAHMEM TeXHHYEeCKHX CpeJcTB U MHGOPMALMOHHBIX TEXHOJIOTHIi:
BBITIOJTHEHUE TIPOMEXYTOYHOro tecra Nel

Tema 2. UneabHble U peajibHbIE Ta3bl
Jlexums 3. PeanbHble raszsl. BonsHoii nap (2 gaca)
Jlexnus 4. Bnaxusiii Bo3ayx. [Iporiecchl ¢ BjIaKHBIM BO31yXoM (2 daca)
IpakTHyeckoe 3aHsTHE 5.PeanbHbIe Ta3bl U BOASHOM map. (2 yaca)
IIpakTnueckoe 3ansiTue 6. Pacuer mporeccos ¢ BOASHBIM NapoM. (2 yaca)
IIpakTHyeckoe 3ansaTHE 7. Pacder mpo1ieccoB ¢ BIaXHBIM BO3IyXOM (2 yaca)
IIpakTHyeckoe 3ansaTHe 8. Pacuer mpoieccoB TeopeTHIeCcKoil cymku. (2 Jaca)
JladopaTopnas pa6ora Nel VccnenoBanue mporeccoB KOHBEKTUBHOM CYIIKH. (4 aca)
CamocrosiTesbHas padora cryaenta (12 yacos)
e 3yyenue marepuaina Jekuil - 4 yaca
e [loaroToBka K MPaKTUYECKUM 3aHATHUSIM - 2 Haca
e JloaroToBka K BBIMOJIHEHHUIO U 3amuTe JabopaTopHoi paboTel Nel — 2 yaca
e Brinonnenue pasgena B PI'P — 4 yaca
Texkymmii KOHTPOJIb:
-YCTHBIN onpoc: 3amnuTa JjadoparopHoit padoTel Nel
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Tema 3. /IBu:xenue rasa no kanajgam. Mcreyenue raza u3 orBepcTuii
CamocrosiTesibHast padoTa cTyaeHTa (6 4acoB)
e l3yyeHue TOMOJHUTEIHLHOTO TEOPETUYECKOTO MaTepuaa - 6 yacoB
Texkymmii KOHTPOJIb:
- KOHTPOJIb € HCIOJIb30BAHMEM TeXHUYECKHX CpeJcTB U MHGOPMANMOHHBIX TEXHOJIOTMIi:
BBITIOJTHEHUE TIPOMEKYTOYHOTO TecTa Ne3

Tema 4. XoJsi0anJIbHbIe MAIIMHBI
JladopaTopHnas padora Ne2. l3ydenune pabOThl apOKOMIIPECCOPHOU XOJIOAMIHBHOM MAIIUHBI.
(4 gaca)
IIpakTHyeckoe 3anaTHe Ne9. Pacuer napoKOMIIPECCOPHBIX XOJOIMIbHBIX MalIUH. (2 yaca)
CamocrosiTesibHas padora cryaenrta (12 yacoB)
e l3ydyeHue TOMOJHUTEIBLHOTO TEOPETUYECKOTO MaTepraia - 5 4acoB
e [loaroToBka K MPaKTUYECKUM 3aHATHSIM - 1 yac
e JloaroToBka K BBHIMIOJTHEHHUIO U 3amUTE JabopaTopHOr paboTel No2 — 2 yaca
e Brinonnenue pasgena B PI'P — 4 yaca
Texkymmii KOHTPOJIb:
-yCTHBI# onpoc: 3amnuTa j1adboparopHoit paboTsl Ne2
- KOHTPOJIb € HCNOJb30BAHUEM TEXHHYECKHMX CPeJACTB U MH(OPMAUMOHHBIX TEXHOJIOTHIi:
BBINIOJIHEHUE MPOMEKYTOYHOro Tecta Ned

Tema S. Teopus Tenjionepenaqyu
Jleknusa 5. CranmoHapHas TETUIONPOBOIHOCTS. (2 daca)
Jlexnus 6. KoHBeKTUBHBIN Temo00MeH. (2 yaca)
Jlexknus 7. TermooOomen npu pa3oBbIx mpeBpanieHusx. (2 gaca)
Jlexnus 8. TerooOmen nznydenuem (2 daca)
IMpakTuyeckoe 3anaTue Ne 10. Pacuer TemoOBBIX MOTOKOB MPU CTAIMOHAPHOW TEIJIOMPOBO-
HOCTH B IJIOCKOM CTEHKE. (2 Jaca)
IIpakTHyeckoe 3anaTHe Ne 11. Pacyer TEIUIOBBIX NOTOKOB MPH CTAMOHAPHOW TEIUIONPOBOIH-
CTH B IWJIMHAPUYECKON U chepuueckoi cTeHKax. (2 Jaca)
IIpakTnueckoe 3anaTue Ne 12. Pacuer TermnooOMeHa MpU BBIHYKJIEHHON KOHBEKIMH (BHYT-
peHHss 3a1a4a). (2 yaca)
IIpakTnueckoe 3ansitue Ne 13. Pacuer TennooOMeHa rpu BhIHYKIEHHOM KOHBEKIMH (BHELIHSS
3amaya). (2 gaca)
IpakTuueckoe 3ansaTue Ne 14. Pacuer TenooOMenHa nmpu cBoOOHON KOHBEKIMHU (2 daca)
IpakTuyeckoe 3ansaTue Ne 15. Pacuer TerooOMeHa npu KUNIEHWN U KOHACHCAIUu. (2 4aca)
IpakTuyeckoe 3ansaTue Ne 16. Pacuer TerooOmena uznydenueM. (2 daca)
JladopaTopHas pa6ora Ne3 l3zydenue teriooOMeHa nmpu cBOOOHONM KOHBEKIMU. (4 daca)
JladopaTopHas pa6ora Ne4 lzydenue temioooMena u3nydeHueM. (6 4acos)
CamocrosiTesibHast padoTa cTyaeHTa (25 yacos)
e lI3yuenue maTepuasa neKuui - 9 yacos
e [loaroToBka K NPaKTUYECKUM 3aHATUAM — 6 YacoB
e JloaroToBka K BBIMOJTHEHUIO U 3amuTe JabopatopHoit padboTer Ne3 u Noe4 — 4 yaca
e Brinonnenue pasaena B PI'P — 6 yacos
Texkymmii KOHTPOJIb:
- YCTHBII onpoc: 3amura jabopatopHor padoTel Ne3 u Ne 4
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Tema 6. TenyiooOMeHHBIE aNINAPATHI.
Jleknusa 9. TerooOMeHHbIE anmapatsl (2 yaca)
IpakTuyeckoe 3ansaTue Ne 17. Pacuer TeriooOMeHHBIX anmapartoB. (2 daca)
IIpakTHyeckoe 3anaTue Ne 18. Jlenosas urpa «IIpoekrnpoBanne cucTeMbl KOHIUIIMOHUPOBAHUS
BO3ayXa». (2 yaca)
CamocrosiTeabHas padora cryaenta ( 10 yac)
e l3yyenue marepuaina Jekuil - 4 gac
e [loaroToBka K MPaKTUYECKUM 3aHATUSIM — 2 4ac
e Brinonnenue pasaena B PI'P — 4 yac
Texkymmii KOHTPOJIb:
- KOHTPOJIb C HCIOJb30BAHHEM TeXHHMYECKHMX CpeIcTB W MH(OPMALMOHHBIX TeXHOJIOTHIi:
BBITIOJTHEHUE TIPOMEXYTOYHOro Tecta Nes

HpOMe)KyTO‘IHaﬂ arrecranms 1o JTMCHMIIJIMHE: JK3aMCEH
I/I3yqune JUCHHUIIIIMHBI 3aKaHYMUBACTCA 3K3aMCHOM. DK3aMeH MMPOBOAUTCA B COOTBETCTBUU C Ilo-

JIO’)KEHUEM O 3aueTHOM M sk3ameHannoHHOM ceccusix B HUY MOW u MHCTPYKTUBHBIM HHCHBMOM OT
14.05.2012 r. Ne 11-23.

5. lNepeyeHb Yy4yebOHO-meTOAMYECKOrO obecneyeHMs ANA CaMOCTOATENIbHOM pPaboThbl
oby4arowmxca no AMcuunimnHe

Jliisg oGecrieueHusi caMOCTOSITENIbHOM paboThl pa3pabdOTaHbl: 3JEKTPOHHAs cUcTeMa OOyueHUus B cpefe
moodle, moctym: moodle.sbmpei.ru,conepsxaiiast JIEMOHCTPAITMOHHBIC CJIAW/IBI JIEKIIUMA, OTIMCAHUE U KOH-
TPOJIBHBIE BOTIPOCHI K J1a00PaTOPHBIM paboTaM, METOIMYECKUAE YKa3aHUS K MPAKTUUYECKUM 3aHITHUSM, Te-
CTBI IIPOMEKYTOUYHOTO U UTOIOBOI'0O KOHTPOJIA 3HaHHI>i, yMeHI/Iﬁ 1 HaBBIKOB.

6. ®oHA OLEHOYHbIX CpeaCTB ANS NpoBedeHUsl NMPOMEXYTOYHOW aTTecTauuum obGy4aro-
LWMxXcs No AUCLMMNIINHE

6.1 NepeyeHb KOMNETEHLMX C YKa3aHUeM 3TanoB ux chopMmmpoBaHus

[Ipu ocBOEHUM TUCHUIUIUHBI OPMUPYETCS CEAYIOAs KOMIETEHIIHS:

[1K-2, xapakTepu3zyemMoil «yMEeHHUEM MOJEIUPOBATh TEXHUYECKUE OOBEKTHl U TEXHOJOTUYECKHE MPO-
LIECCHI C UCIIOJIb30BAHNEM CTaHAAPTHBIX MAKETOB U CPEJACTB ABTOMATU3UPOBAHHOTO ITPOEKTUPOBAHUS,
TFOTOBHOCTBIO MPOBOJUTH SKCHEPUMEHTHI 10 33/IaHHBIM METOJHMKaM ¢ 00pabOTKOW M aHAIM30M pe-
3yNbTaTOB»

VYka3zaHHast KOMITETSHIUST (POPMHUPYETCS B COOTBETCTBUU CO CIICAYIOIIUMH dTallaMH:

1. ®opmupoBaHUE U Pa3BUTHE TEOPETUUECKUX 3HAHUH, MPETyCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TEHIMAMU (JICKIIMOHHBIC 3aHATHUS, CAMOCTOSITENIbHAS pad0Ta CTY/ICHTOB).

2. llpuoOpereHre W pa3BUTHE TPAKTHUYECKUX YMEHHHU, IMPEIyCMOTPEHHBIX KOMITCTCHIIUAMHU
(mpakTHyecKue 3aHATHUs, 1abopaTopHble pabOThI, CAMOCTOSITENIbHAS PabOTa CTYICHTOB).

3. 3akperuieHue TEOPETUUECKUX 3HAHWUH, YMEHHI W MPAKTUYECKUX HABBIKOB, MPEIYCMOTPEHHBIX
KOMIIETCHIIUSAMH, B XOJIE 3alIUT JJA00OPaTOPHBIX paboT, a TakkKe PEelIeHHs] KOHKPETHBIX TEXHUYECKUX 3a-
71a4 Ha MPAKTUYECKHUX 3aHITHAX, YCIICIIHON CIauu dK3aMeHa.
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6.2 OnucaHme nokasartenem U KputepueB OLEHUBAHUA KOMMNETEeHUMU Ha pasnuny-
HbIX 3Tanax nx opMmMpoBaHMA, ONNCaAHUSA LUKas OLeHUBaHUA

ChopMUPOBaHHOCTHh KaXKJOW KOMIIETCHIIMH B paMKaX OCBOCHUS JaHHOW JMCIUIUIMHBI OT[CHUBA-
eTcs 10 TPEXYPOBHEBOH HIKaJIe:

- TIOPOTOBBIN YPOBEHB SIBIISIETCS 0053aTENHHBIM TSI BCEX 00YJAIOUIMXCS 110 3aBEPIICHUN OCBOCHUS
JMCIUTUTIHEI;

- TIPOJIBUHYTHI YPOBEHb XapaKTEPU3yeTCsl MPEBBIIICHNEM MHUHUMAIBHBIX XapaKTEPHCTUK Cop-
MHUPOBAHHOCTH KOMIETEHITUH IO 3aBEPIICHUN OCBOCHUS TUCIUTUTNHEI;

- ATAJOHHBI YPOBEHb XapaKTEPU3YETCS MAKCUMAIbHO BO3MOXXHOW BBIPAKEHHOCTHIO KOMIIETCH-
[IUH | SBJISIETCS BAYKHBIM Ka4eCTBEHHBIM OPUEHTHUPOM JUISI CAMOCOBEPIICHCTBOBAHUSI.

[Ipu nocrarounoM kauectBe ocBoeHHsl Oosee 80% NpPUBENEHHBIX 3HAHWM, YMEHUW U HABBIKOB
MIPETo/1aBaTellb OLIEHNBACT OCBOCHHE JAHHOW KOMIIETEHIIMH B PaMKax HACTOSIICH AMCHUIUIMHBI Ha ATa-
JIOHHOM YpPOBHE, IIpu ocBoeHuu 6osee 60% mpuBeIEeHHBIX 3HAHUM, YMEHUI U HaBBIKOB — Ha MPOJABUHY-
TOM, Ipu ocBoeHuu Oosiee 40% mnpuBeIEHHBIX 3HAHWW, YMEHUN U HaBBIKOB - HAa IMOPOrOBOM ypoBHe. B
MIPOTHBHOM CITy4ae KOMIIETCHIUS B paMKaX HACTOSIIEH AUCIUIUTHBI CYUTACTCSI HEOCBOCHHOM.

YpoBeHb chopMHPOBAHHOCTU KaK/I0M KOMIIETEHIIMU Ha Pa3IUYHBIX 3Tanax ee (GopMHpPOBaHUS B
IIPOLIECCE OCBOECHMS JAHHOW NHCLMIUIMHBI OLIEHUBAETCA B XOJE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
MIPEACTABIIEH PA3JIMYHBIMU BUJIAMH OLIEHOYHBIX CPEJCTB.

[ns oueHkn cdhopMMPOBAHHOCTM B paMKax AaHHON ancumnnuHbl komneteHuum MK-2, xa-
paKkTepu3yeMol «yMEHUEM MOJIEIUPOBATh TEXHUYECKHUE OOBEKTHI U TEXHOJIOTMYECKHE IMPOLIECCHI C UC-
[10JIb30BaHUEM CTaHJIAPTHBIX IAKETOB U CPEJICTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS, FTOTOBHOCTHIO
IIPOBOJIUTH KCIEPUMEHTHI 1O 33JaHHBIM METOJIMKaM ¢ 00pabOTKOM 1 aHAJIM30M Pe3yabTaTOBY Mpernoa-
BaTeJIeM OLICHUBAETCS COJEpKaTeIbHasi CTOPOHA U KaYeCTBO MAaTepUaliOB, IPUBEJICHHBIX B OTYETaX CTY-
JIEHTa 10 JabopaTopHbIM paboTaM. YUHUTHIBAIOTCS TAK)KE OTBETHI CTY/AEHTA Ha BOIPOCHI IO COOTBETCT-
BYIOIIIMM BHJIaM 3aHSATUMN NPU TEKYIIEM KOHTPOJIE — IPOMEXKYTOUHOM TECTUPOBAHMM M 3aliurax jado-
paTopHBIX paboT.

[IpuHrMaeTcs BO BHUMaHUE 3HAHMSA 00Y4aIOIUMHUCS:

e OCHOBHbIE 3aKOHBI TepMoauHamuky; (I1K-2);
®  3aKOHBI, ONKCHIBAIOIINE MPOLIECCH] C UICAbHBIM U peanbHbIMU razamu (11K-2);
® 3aKOHBI, ONMMCHIBAIOLIUE SIBJICHUS TEIJIONPOBOJHOCTH, KOHBEKTUBHOTO TEIIOOOMEHA U TEI000-
MeHa uznydenueM (I1K-2);
® TEPMOJIMHAMUYECKHX OCHOB PabOThl XOJIOJWIBHBIX MAIIMH, KOMIPECCOPOB U CYLUIMIBHBIX YCTa-
HOBOK (I1K-2);
® TEPMOJIMHAMUYECKHX OCHOBBI pabOThI TeII000MeHHbIX annaparoB (I1K-2);
HaJu4ue yMEHHMH:
® paccuuThIBaTh IPe0Opa30BaHUs BHYTPEHHEH SHEPTUHU B TEIJIOTY U pabOTy MpU Pa3IUYHbIX BUAAX
TEPMOJIMHAMUYECKHUX IPOLIECCOB C UEaNbHBIMU U peaiabHbiMU razamu (11K-2);
® paccuuTHIBaTh IUVIOTHOCThH TEIJIOBOTO MOTOKA U MOJIE TEMIIEPATYphl B IMPOIECCaX TEMIOMPOBOIHO-
CTH, KOHBEKIINH U TerioooMeHa uznydenuem (I1K-2);
® paccuuThIBaTh OCHOBHBIE MapaMeTpbl pabOThl pabOThl XOJOAWUIBHBIX MAIIUH, KOMIPECCOPOB U
cymmiibHbIX ycTaHoBoK (I1K-2)
® paccuuThIBaTh IUIONIA/lb TIOBEPXHOCTH TEIJUIOOOMEHA U TEIUIOBOM OajaHC TemI000MEHHBIX anmna-
patos (I1K-2);
MPUCYTCTBUE HABBIKA:
®  JCIIOJIb30BaHMSI OCHOBHBIX IOJIOKEHUM TEXHUYECKON TEPMOJMHAMUKU U TEOPUM TEILIONEpeaadn

IIpU pacueTe U MOJEIUPOBAHUH TEIUIOBBIX MPOIECCOB B TEXHOJOTMYECKUX MAIIMHAX U 000pyI0-
Banuu (I1K-2);
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Kpurepun ouenuBanus ypoBHsA copmupoBanHocTu kommereHuuu [IK-2, xapaxrtepuszyemoit
«YMEHHEM MOJIEIUPOBAaTh TEXHUYECKHE OOBEKThl U TEXHOJOIMYECKHE IPOILIECCHl C HCIOIb30BaHUEM
CTaHJIAPTHBIX I1aKETOB M CPEJICTB aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHUS, TOTOBHOCTHIO IMPOBOIUTH
SKCIEPUMEHTHI 10 3aJJaHHBIM METOJMKAM ¢ 00pabOTKOM M aHAIM30M PE3YJIbTaTOB» B MIPOLIECCE TECTUPO-
BaHUS, KaK (OPMBbI TEKYILLEr0 KOHTPOJIS:

41%-59% npaBWIbHBIX OTBETOB COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU KOM-
MEeTEHIMY Ha JaHHOM JTare ee (JOpMUPOBAHUS;

60%-79% - IpOIBUHYTOMY YPOBHIO;

80%-100% - 3TaTOHHOMY YPOBHIO.

Kpurepun ouenuBanus ypoBHsA copmupoBanHocTu kommereHuuu [IK-2, xapaxrtepusyemoit
«YMEHUEM MOJIEIUPOBaTh TEXHUYECKHE OOBEKThl U TEXHOJOTMYECKHE IPOLIECCHl C HCIOIb30BAaHHEM
CTaHJIAPTHBIX IaKETOB M CPEJICTB aBTOMATHU3WPOBAHHOTO IPOEKTUPOBAHHSA, TOTOBHOCTHIO MPOBOJIUTH
SKCIEPUMEHTHI 110 3aJJaHHBIM METOAMKaM ¢ 00pabOTKOM U aHAJIM30M PE3yJIbTaTOB» B MPOLECCE 3alIUTHI
J1abopaTOPHBIX padoT, Kak (OopMBI TEKyIIero KOHTpoJs. Ha 3amure cOOTBETCTBYIOIIUX Ja00pPaTOPHBIX
paboT (cchlIKa HA METOJUYECKHE yKa3aHUs K J1adopaTopHbIM paboTam) 3ajaercs 2 BOIpoca U3 MepeyHs,
MIPUBEACHHOTO B IPOBEPOYHOM YacTU COOTBETCTBYIOIIEH Ja00PaTOpHOI pabOTHI.

[TonHbIi1 OTBET HA OJIMH BOIIPOC COOTBETCTBYET ITOPOTOBOMY YPOBHIO C(POPMUPOBAHHOCTH KOMIIE-
TEHLMU Ha JJaHHOM dTane ee (popMUpOBaHUs, NOJHBIA OTBET HAa OJMH U YAaCTUYHBIA OTBET HA BTOPOMl —
IIPOJIBUHYTOMY YPOBHIO; ITPH MOJTHOM OTBETE Ha J[Ba BOIPOCAa — 3TAJOHHOMY YPOBHIO.

Kpurepun ouenuBanus ypoBHs copmupoBanHocTu kommereHuuu [IK-2, xapaxrtepusyemoit
«YMEHUEM MOJIEIUPOBAaTh TEXHUYECKHE OOBEKThl U TEXHOJOIMYECKHE IPOILIECCHl C HCIOIb30BaHUEM
CTaHJIAPTHBIX IIaKETOB M CPEJICTB aBTOMATHU3WPOBAHHOTO IPOEKTUPOBAHHS, TOTOBHOCTHIO NPOBOJIUTH
9KCIIEPUMEHTHI 110 33JIaHHBIM METOJHMKaM ¢ 00pabOTKOM M aHAJIM30M PE3yIbTAaTOB» B MPOIIECCE BBIMOJ-
HEHHUsI ¥ 3aIUTHl pacdyeTHO-TpaduuecKkoit paboThI:

[Toporossliil ypoBeHb [IpoaBUHYTHIN YPOBEHb DTalOHHBIN ypOBEHb

Oo61mas ocCJIEI0BaTEILHOCTE | OO1Ias OCJIEIOBATEIBHOCTE | OOMmas HOCIEI0BATEIBHOCTD
pvaeTa BBIITIOJIHCHA HpaBI/IHBHO, pvaeTa BBIITIOJIHCHA HpaBI/IJ'II)HO, pvaeTa BBIITIOJIHCHA HpaBI/IHBHO,
HO HMCECTCA OINH HCI0YCT B|HO HMCCTCA OJINH HCOAOYCT B OTCYTCTBYIOT HCI0YCThI HpI/I

IIPUMEHEHUU KPUTEPHUAIbHBIX | IPUMEHEHUH KPUTEpHUAIbHBIX | pACUETE OCHOBHBIX 3JIEMEHTOB
YpaBHEHUU YpaBHEHUU YCTaHOBKH
u u

AOMMYIICH OOHWH HCOAOYCT IIpH | JO0INYHIECH OJUH HCOO0YCT IIpU
IMOCTPOCHHUU W PACUCTC MHKIIA | IMIOCTPOCHUHU MW PACUCTC IHKIIA
XOJIO)IHJIBHOI)’I MalInHbI XOJIO)IPIJIBHOI)’I MalllUHBbI

C(bOpMHpOBaHHOCTI) YPOBHA KOMIICTCHIIMHM HC HUXKEC IMOPOTOBOro ABJIACTCA OCHOBAHUCM JIA JO-
MycKa 00yJaromerocs: K MpoOMeXKyTOYHOM aTTeCTaIliH M0 TaHHOW JUCIUILIHHE.

DopMOH MPOMEKYTOYHON ATTECTAUH MO TAHHOW JUCHUIUIMHE SIBISETCS SK3aMEH, OLICHUBAEMBII
no npussaTon B HUY «M3OW» derpipexbamibHOl cucteMe: "oTimyHO", "Xopoio", "y10BIETBOPUTENb-
HO", "HEYIOBJIETBOPUTEIHHO".

DK3aMeH IPOBOAUTCS KaK COBOKYIHBIN pe3yJabTaT OCBOCHHUS BCEX KOMIIETEHIUM MO TaHHOW JIuc-
LUIUTMHE (B COOTBETCTBUU C UHCTPYKTUBHBIM ntucbMoM HUY MOU ot 14 mas 2012 roga Ne 11-23).

DK3aMeH NpeCTaBligeT cO00il TECT, BBINOJHIEMbIN CTYIEHTOM, HAXOJAUIMMCS B CIIELIUAIBHO
000py/1I0BaHHOM KOMITBPIOTEPHOM KJlacce B MPUCYTCTBHM dK3aMeHaTopa. Bormpockl u 3agaBanus, npeja-
raemble CTYJIEHTY, JEJATCS 110 YPOBHSIM OCBOCHHUS MaTepHalla Ha TPYMIbL: «0a30BbIi», «IIPOABUHYTHINY,
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«QTaJOHHBI». B paMkax Ka)xa0W TpyIIbl BOIPOCH! JEJATCS HA THIIBL: «IIPOBEpPKA 3HAHUI, «IIPOBEPKA
YMEHHI», «IIPOBEPKA HaBBIKOBY.

Bormpocel 1 3aganus rpynmbsl «0a30Bblil ypOBEHBY» BbIOMpAIOTCS M3 OaHKa 3a/laHUN MPOMEKY-
TOYHOI'O TECTHUPOBAHUS, U, TAKUM 00pa30M, U3BECTHBI CTY/IEHTY.

Bormpockl 1 3aianus Ipynisl «IIPOJABUHYTHIH YPOBEHBY» BBIJAIOTCS CTYACHTY Ha KOHCYJIbTAlIUU
nepes IK3aMEHOM.

Bormpock! 1 3aaHus Ipynibl «3TAJIOHHBIN YPOBEHb» HEU3BECTHBI CTYJEHTY O MOMEHTA 3K3a-
MEHa.

Bormpocel THna «mpoBepka 3HaHUI NMPEACTaBIAIOT COOON TEOPETUUYECKHE BOIPOCHl TECTOBOTO
XapakTepa, He TpeOyrolue pacuera.

Bormpocsl Tuna «mpoBepka yMEHU» MPEeACTaBIsAIOT cOO0N pacueTHbIE 3aJaHUs B OJIHO-/IBA JeHi-
CTBUSL.

Bormpocsk! tumna «mpoBepka HaBBIKOB» MPEACTABIAIOT cOO0W 3aaHusi, TpeOyIOLIe UCII0Ib30Ba-
HUsS Bcero o0bemMa M3y4eHHOI0 MaTepuaia U NpeACTaBiIsiioT coOO0M Kak MpaBUii0o KOMOMHHPOBAHHbBIE 3a-
Jlauu, X0 pEUICHHsI KOTOPhIX HE OYEBUJCH.

OrneHka KaKJJoro U3 TUIIOB BONPOCOB M 33JaHUN pa3jInyHa, KOJIMYECTBO BOIPOCOB B TECTE MOJI-
OupaeTcst TakuM 00pa3oM, YTOObl cymMMa 0aJUIOB BOIIPOCOB «IIOPOTOBOTO YpOBHs» 0koyio 50% o6miero
KOJIMYECTBO 0aJTIOB, CymMMa 0aJlIOB «IIPOJABUHYTOT0» YPOBHS 0K0JI0 30% 06amioB, «3TAJIOHHOTO YPOBHSY
- okoJi0 20% Oanos.

Bpewms Tecta onpenensercs u3 pacuera 1| MuHyTa Ha 1 moTeHUMaIbHBIN Oasi.
Pacrnipenienenue o1eHOK 3a pa3JinyHble BUbI 3aJaHUI MPUBEIEHO B TaOJIUIIE.

YpoBHH
«IIOPOTOBBIN» «IPOJBUHYTBIN» «3TaJIOHHBII»
[IpoBepka 3HaHUMI 1 2 3
[IpoBepka ymenui 1 2 3
[IpoBepka HaBBIKOB 1 3 4

O1eHKa «HEyNOBJIETBOPUTEIIBHO» BBICTABIISIETCS, €CIM CTYJIEHTaM I0JIydeHa CyMMa 0auloB, CO-
crasistomas MmeHee 40% oT makcumanbHOM. OLleHKa «HEYI0BIETBOPUTEIIBHOY BBICTABISETCS TAKXKe, €C-
JM CTYIEHT: IIOCJ€ Hadala 3K3aMEeHa OTKa3aJiCs €ro CIaBaTh WM HapyIIWI IIPaBHia CAAYM SK3aMEHa
(ciucbIBal, MojcKa3biBajl, 0OMaHOM IBITAJICS NOJYYUTh 00JI€€ BHICOKYIO OLEHKY U T..

O1eHKa «yIOBIETBOPUTEIBHOY BBICTABIISIETCS, €CIIM CTYIEHTOM HabpaHa cymMma 0ajltoB Jiexaras
B uHTepBaiie 40-60% mpOIEHTOB OT MAKCUMAJILHO BO3MOKHOM.

O1eHKa «XOPOII0Y BBHICTABIISIETCS, €CIM CTYICHTOM HaOpaHa cymMMa OajlloB JieXariasi B HHTepBa-
ne 60-80% TpOILIEHTOB OT MAaKCUMAJIbHO BO3MOKHOM.

OneHka «OTIMYHOY» BBICTABIISIETCS, €CIIM CTYAIEHTOM HaOpaHa cymMmMa OajijioB Jiexallas B MHTepBa-
ne 80-100% mpo1ieHTOB OT MaKCUMaIbHO BO3MOKHOM.

B 3a4eTHYI0 KHWXKKY CTyYOAEeHTa U BbIMUCKY K AWNIIOMY BbIHOCUTCS OLIEHKa 9K3amMeHa no Auc-
LuunanHe 3a 5 cemecTp.
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6.3 TuUnoBble KOHTPOJbHbIE 3afaHUA UMM UHbIe MaTepuanbl, Heobxoaumbie Ans
OUEHKM 3HaHWWA, YMEeHUW, HaBbIKOB WU (Mnn) onbiTa AOeATeNbHOCTHU,
Xapaktepusyrwmx 3tanbl OopMUpPOBaHUA KOMMETEHUUA B rpouecce OCBOEHUSA
oGpa3oBaTesibHOW NporpamMmbl

1. Bompocel o ¢opMUpOBAaHUIO U PA3BUTHIO TEOPETUUECKUX 3HAHUHN, IPETYCMOTPEHHBIX KOMIETEHIINSA-
MU, 3aKPEIUICHHBIMU 32 JUCLUUIIMHOMN (IIPUMEPHBIE BONPOCHI MO JEKIHMOHHOMY MaTepuaty AUCIUILINHBI,
IpeiaraéMble B X0/1€ IPOMEXYTOUHOTO TECTUPOBAHHUS):

1. K razy nogsoautcs uzBHe 200 k[ TEMI0Thl, UI3MEHEHNE BHYTPEHHEHN dHEPTUU cocTaBisieT 20
k/[x. Onpenenuts yaenbHyto padoTy, KJ[K/Kr, eciu KoaudecTBo raza coctasiser 0,6 kr

Buvibepume ooun omeem

1) 20 x/Ix/xkr.

2) 300 xJIx/kr

3) 100 xJlx/kr.

2. YcTaHOBUTE COOTBETCTBHE MEXAY 0003HAUEHHUSIMU IpolieccoB Ha 7,s -auarpamme MapoKoM-
[IPECCOPHOMN XOIOJMIBHON YCTAHOBKHU M UX (PU3NYECKUM XapaKTEPOM.

153 |p S EsmiEsmTmees SlEsTE 2
KonpaeHncanus napa B KOHIAEHCATOPE

OxnaxkJieHue napa B KOHJEHCAaTope
HOJ’Iy‘ICHI/IC TCIUIOTHI B UCITIAPUTEIIC
Cxkartue mapa B KOMIIPECcope
HpoccenupoBanue XiaagareHTa

Tk

~
o

Tu
2. Bompocsl o npruoOpeTeHuo 1 pa3BUTHE
IIPAKTUYECKUX YMEHUH, TPEAYCMOTPEHHBIX

s KOMIIETEHIUSIMH, 3aKPEIUICHHBIMU 3a

JUCLMILIMHON (IIpUMepHI 3a/laHuH, periaeMbIX Ha

MPAKTUYECKUX 3aHATHUSAX)

1. IIpu agmabatHom cxatuu 1 kr Bo3myxa ot 0,1 MIla no 0,8 MIla pabGora cxarus 167,2
k/[x/kr.Uemy Oyner paBHa paboTa CKaTHsl, €CIM €ro MPOBECTH MO TMOJHUTPOIE ¢ MOKa3areaeM

n=1.1.7
2. B remnooOMeHHOM ammapare Uil HarpeBaHHs BO3JyXa JIbIMOBBIMU Ta3aMu TeMIlepaTypa
JTBIMOBBIX Ta30B Ha Bxoje 71 = 350C, na Beixone "y = 200C, Temmneparypa Bo3ayxa Ha BXOJE 1

= - 15C, na Beixoze ¢, = 50C. Uemy paBHa cpeaHsisi pa3HOCTh TEMIIEpaTyp B CiIydyae, €CIH
anmnapatr paboTaeT B peKUMe IPOTUBOTOKA?

3. Bompocsl 1o npruoOpeTeHtio 1 pa3BUTHE MPAKTUUECKUX YMEHUH, MPEIyCMOTPEHHBIX KOMIETEHIIUAMU,
3aKpEIJICHHBIMHU 33 JUCIUILIMHON (IIpUMEphl BOIIPOCOB K JIAOOpaTOPHBIM paboTam)
1. Kak u3meHuThCS MOTpebiIeHne SHEPTUH XOJOAUIbHONW YCTAHOBKOM, €CIM YMEHBIIUTh TEIUIOTY
UCIapeHUs XJIaJjareHTa Ipyu HEM3MEHHOM MOJIHON XO0JI0J0TIPOU3BOAUTEIHLHOCTH?
2. KakoB ¢u3nueckuil cMbIci reoMeTpudeckoro kodpduurenrta o0mydeHus?

10
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4. Borpochl 10 3aKpeIUIeHUI0 TEOPETUYECKUX 3HAHUM, YMEHUN U IPAKTHYECKUX HABBIKOB, IPEyCMOT-
PEHHBIX KOMIIETEHUUAMH (BOIIPOCHI K IK3aMEHY )

1. Cpennuiil TeMiiepaTypHblil Harmop sBJISETCS HAUOOIbILUM, MPH...

Buvibepume ooun omeem
1) MPOTUBOTOYHOM CXeM€ JBUKEHUS TETJIOHOCUTENEH
2) NpsIMOTOYHOM CXeMe JABUKEHUS TEIUIOHOCUTENIeH
3) npu epeKpecTHOM TOKE JBUKEHUS TEIIJIOHOCUTENEH.
4) cpenHuii TeMIlepaTypHBIM HAIIOP HE 3aBUCUT OT CXEMbI JIBIKCHHS TETUIOHOCUTEIICH

p.klla 2. W3BecTHO, 4TO TeMIiepaTypa B TOUYKE
100 |---- - Typa B TOUYKe 2

9 1 paBua 100 K. YUemy paBHa Temmnepa-

S ) Sy

3 )
6 v,M3%r 5. 3amanue x pacdeTHo-TpaduuecKoit
pabote

[ToToK Bia)XHOTO BO3JyXa C MAaccoBbIM pacxogoM (, TeMmIepaTypoi f; U OTHOCUTEIbHOM
BJIQ)KHOCTBIO (0] MOMNAAAET B BO3JAYXOOXJIAIUTENb XOJIOJMIBHON MAlIUHBL, B PE3yJIbTaTe YEro ero
TeMIieparypa noHmwxkaercsa Ha Af. XonogwibHas MamiMHa pabotaeT Ha ¢peoHe R-22, U umeer
TeMIIepaTypy MCIAapeHUs Ha 0f; MEHbIIIE, YeM TeMIIepaTypa BO3AyXa Ha BBIXOJ€ U3 BO3yX0OXJIa-
nutend. TemnepaTypa KOHICHCALMY - fy.

Pabora xonzneHcaTopa obecrieunBaeTcss MOTOKOM BOJBI ¢ HA4YadbHOW TEMIEpPaTypou ty 1., KO-
TOpast B pe3yJibTaTe TeII000MeHa HarpeBaeTcs Tak, YTo ee KOHeuHasl TeMIeparypa Ha 0f, MEHbLIe
TeMIlepaTypbl KOHACHCALIUU.

Bosagyxooxnaaurens npeacTaBisieT co00M KOPUAOPHBIM TPYOHBIN MydeK U3 /1) PSAJOB TIO My
TpyOOK B psify, HApYKHbII auamerp TpyOok dH. CKOpOCTh BO3AYIIHOIO MOTOKA MEpPENeHANKY-
JsipHA 00pasymomiei Tpyook. CKOpOCTh MOTOKA BO3yXa B y3KOM CEUCHHMH amnmapara pasHa v. Orm-
peAenuTh JIMHY KaXA0W U3 TPyOOK Iy4yKa, cuuTas, 4To ux Temneparypa Ha 5°C Oousblie, yem
TeMIlepaTypa UCIapeHHUsl.

Konnencarop npeacrasisier coboi TerIooOMEHHBIN anmapar tuna "tpyba B TpyOe', B KOTO-
POM 1O BHYTpEHHEH TpyOe ABMKETCS OXJIaXJarollas BoJa, a Map KOHIACHCUPYETCS B MEXTPYO-
HOM IIpocTpaHcTBe. BHyTpeHHss TpyOka meanas, ¢ auamerpom 35/28 mMm. OLEHUTH JUTMHY TPYO-
KU, IIpeHeOperas NoTepsiMu TEIIOTHI.

6.4 MeToguueckue matepuansbl, onpegensowme npoueaypbl OLLEHUBAHUA 3HAHUN,
YMEHUM, HaBbIKOB WU (MNU) onbiTa AeATeNIbLHOCTU, XapaKTepusylluMx I3Tanbl
dopmMUpoOBaHMA KOMNETEeHUUN

[Ipouenypsl olleHUBaHUS 3HAHHUM, YMEHUH, HAaBBIKOB, XapaKTEPU3YIOLIUX 3Tarbl (POPMUPOBAHUS
KOMITIETEHIM, U3JI0KEHbl B METOJAMYECKUX PEKOMEHJAIMAX [0 BBIMOJIHEHUIO U 3allUTe J1aOOPaTOPHBIX
paloT, BBIOJIHEHUIO PACUETHBIX 33JaHUH U 3a/laHUI Ha CAMOCTOSITENIbHYIO PadoTy.

11
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7. NepeyvyeHb OCHOBHOMW U AONONHUTENTLHON Y4eOHOWN nNuTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLUNIIUHbI

a) OCHOBHAasl JIUTepPaTypa
1. Kyaunos, Bacunuit AnexcanapoBuy. TexHuueckas TepMoIMHAMUKa : yye0.1mocolue Ass BTy-
30B / B.A.Kyaunos,2.M.KapramoB .— 5-e uzn,crep. — M. : Beicur.k., 2007 .— 260,[1]c. : w.
— ISBN 978-5-06-004344-0 : 227-70
2. Hamoxun, Bnagumup BacunbseBuu. Texnuueckas TepMOHAMUKA U TETUIONIEpeaaya : yueOHoe
nocobue 11 HepHepreTuyeckux cnei. By30B / B. B. Hamoxkun .— U3g. 4-e, ctep. — M. : A3-
book, 2009 .— 468, [2] c. : un. — ISBN 978-5-904034-01-6 : 495.00.
3. Hekpacog, P.}O. Tennodusuka u rugpaBinka B TEXHOJIOTHYECKUX CUCTEMaX He(Tera3oBoro
obopynoBanus [ DnekTpoHHbI pecype] : yaeOnuk / P.1O. Hekpacos, JI.C. I'abpiesa, V.C. [1ytu-
noBa [u ap.]. — OnektpoH. naH. — Tiomens : TroM'HI'Y (TromeHnckuii rocynapcTBeHHbIN HeTe-
ra3oBblii yHuBepcurtet), 2014. — 172 ¢. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll 1d=64507 — 3arun. ¢ skpana.
3. Kynunos, Bacunmit AnekcanapoBud. TexHuueckas TEpMOJAUHAMHKA U TEIUIONEepeaaya ; yaeo-
HUK JUIsl 0akajaaBpoOB BY30B IO Tex. Harp. u cnell. / B. A. Kynunos, 3. M. Kapramos, E. B. Cre-
¢danrok .— M. : FOpaiit, 2011 .— 560 c. : un. — (bakanasp) .— ISBN 978-5-9916-1386-6 :
435.71.
4. Cunssckuit, FOpuit Bnagumuposuy. CoopHUK 331a4 10 Kypey TemnoTexHuka : yued. mocoodue
Ui By30B 110 crietl. 260602 (271300) "[uiieBast HH)KeHEpUs MaJIbIX NPEANPUATUN" HallpaBICHUS
260600 (655800) "Iumesas nrxenepus” / FO. B. Cunsickuit .— CII6 : TUOP/, 2010 .— 126,
[1]c. : mm. — ISBN 978-5-98879-114-0 : 156.00.
5. Amupxanos, JI.I'. Temtonepenaua : yue6noe nocodue / JI.I'. Amupxanos ; @eaepanbHoe
are’TcTBo 1o oodpazosanuto, 'OV BIIO Ka3zanckuii rocynapcTBeHHBIN TEXHOIOTMYECKUM YHU-
Bepcutert. - Kazanp : KI'TY, 2008. - 119 c. : uin., cxem. - bubnuorp. B kH . - ISBN 978-5-7882-
0611-0 ; To xe [Dnexrponnsrit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258943 (06.07.2015).

0) I0MOJTHUTEIbHAS JIUTEepaTypa
1. IIpompblnuieHHas TEIIO3HEPTEeTUKA U TEIUIOTEXHUKA : cipas. / o pel. A. B. Knumenko, B. M.
3opuna .— / 3-e m31., nepepad. u gom. — M. : MOU, 2004 .— 630 c. : un. — (Temmosneprerrka
u TeruiotexHuka : B 4-x ku. Ku.4) .— ISBN 5-7046-0514-1 : 792.00.
2. Tennortexuuka : YueOnuk / B.H.Jlykanun, M.I".Ilatpos, [.M.Kamdep u np.; Ilog
pen.B.H.Jlykanuna .— / 2-e u3n., nepepad. — M. : Beicir.mk., 2000 .— 671 c. : un. — ISBN 5-
06-003958-7 : 76.50.

8. MepeyeHb pecypcoB WHGPOPMALNOHHO-TENIEKOMMYHUKALUMOHHONU ceTn «WUHTepHeT»
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMUNIIUHbI

1. http://twt.mpei.ru/MCS/Worksheets/WSP/PH.xmed — pacuer Temiopu3nueckux CBOMCTB BO-
AbI 1 BOASIHOTI'O ITapa

9. MeToanyeckue YKasaHuAa ans o6yqa|ou.mxc;| no oCBOEHNI0 ANCUNNMIINHDbI

JlucuuiyHa npeaycMaTpuBaeT JIEKIUU pa3 B JBE HEJIEIH, IPAKTUYECKHUE 3aHATHE KaXIyI0 HeJle-
110 1 1a0opaTopHbIe paboThI pa3 B ABe Henlenu. M3ydeHne Kypca 3aBepIiaeTcst 2k3aMEHOM.

VYcnemHoe u3ydeHue Kypca TpeOyeT MOceleHus JIeKUUH, akTUBHOM paboThl Ha MPAaKTHUECKUX
3aHATUSIX U J1a0OpaTOPHBIX padoTax, BHIMOJHEHUs BCceX yueOHBIX 3aJaHUil IpernoaaBaress, O3HaKoMIIe-
HUsI C OCHOBHOM U JIOIIOJIHUTENIBHON JIUTEPATYPOU.

Bo BpeMst ieKIuM CTYyIEHT AOJIKEH BECTU KPATKUI KOHCIIEKT.

12



CMONeHCK A
( D Mf\lﬂ
~ ]

Pabouas npoepamma oucyuniunovr 61.5.22
« Texnuueckas mepmoOUHAMUKA» \iiﬂa ;)

o

PaboTta ¢ KOHCIIEKTOM JICKIHI MPeAIoaraeT MPOCMOTP KOHCIICKTa B TOT K¢ JICHb MTOCIIC 3aHSITHA.
[Tpu 3TOM HEOOXOAMMO TIOMETUTH MaTePUABI KOHCIIEKTa, KOTOPhIC BBI3BIBAIOT 3aTPYAHCHHS JUISl IOHH-
Manus. [Ipu 3TOM 0OyUaromuiics J0KEH CTapaThCs HAUTH OTBETHI HA 3aTPYAHHTEILHBIC BOIPOCHI, HC-
MOJIb3Yysl PEKOMEHIyeMYI0 JInTeparypy. Ecim eMy caMoCTOSTenpHO He yIaioch pa3o0paTrhcs B MaTepua-
Jie, Heo0X0 MO chOpPMYITHPOBATH BOIIPOCHI H OOPATUTCS 33 MOMOIIBIO K MIPEIIOIaBATEIII0 Ha KOHCYIIhTAa-
Y WIN OJyDKaNrIIe JIEKIIUN.

OO6yuaromeMycss HEOOXOIMMO PETYISIPHO OTBOJIUTH BPeMs JIJIsi TIOBTOPEHHS MPOWIEHHOTO MaTte-
puaiia, IpoBepsisl CBOM 3HAHMS, YMEHUS U HABBIKU 10 KOHTPOJIBHBIM BOTIPOCAM.

IIpakTHyeckne (ceMHHAPCKHeE) 3aHATHA COCTABIIIOT BAXKHYIO YacTh MPO(ECCHOHAIBHOM TMOJIIo-
TOBKU CTyAeHTOB. OCHOBHAsI 1I€Ib TIPOBEICHHSI MPAKTHUECKUX (CEMHHAPCKUX) 3aHATHHA - ()OPMUPOBAHHE Y
CTYZIEHTOB aHAJIMTUYECKOT0, TBOPUYECKOTO MBILIUIEHHUS TyTEM PHOOPETEHHSI IPAKTUUECKUX HaBbIKOB.

Metonuyeckue ykazaHusl K IPAKTHUECKUM (CEMHUHAPCKUM) 3aHSTHUSIM 1O JUCUUIUIMHE HApSIY C
paboueil mporpaMmoii u rpadukoM yueOHOTO Mpolecca OTHOCATCA K METOJAUYECKUM JIOKyMEHTaM, orpe-
JEJISIOMM YPOBEHb OPraHM3allMK U KayecTBa 00pa30BaTeIbHOro Mpolecca.

Copepxanue npaktuyeckux 3aHatuil pukcupyercs B PI1/] B paznene 4 Hacrosiiei nmporpaMmsl.

Baxneiieit cocrapisitomien 110060 GOopMbl MPAKTUUECKUX 3aHATUHN SBISIOTCS yIpakHEHUd (3a-
nanusi). OcCHOBa B YIPa)KHEHUU - IPUMEP, KOTOPBI pa3dupaercs ¢ NO3ULUI TEOpUU, Pa3BUTON B JIEKLIUU.
Kak mpaBuio, ocHOBHOe BHUMaHHE ynensercs (GOpMHUPOBAHUIO KOHKPETHBIX YMEHUH, HAaBBIKOB, UYTO U
OTpEJeNsieT COJIep)KaHue IeATEIbHOCTU CTYACHTOB - pelIeHHue 3ajad, rpaduueckue paboThl, YTOUHEHHE
KaTeropuil ¥ MOHATUI HAYKH, SBJSIOUIUXCS MPEANOCHIIKOM MPaBUIbLHOIO MBIIIJICHUS U PEUH.

[IpakTnueckue (ceMUHApCKUE) 3aHATHS BBIIIOJIHAIOT CIEIYIOIINE 3a/1a4H:

CTUMYJIMPYIOT PEryJIsIpHOE H3ydeHUE PEKOMEHAYEMOIl JHUTepaTyphl, a TaKKe BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIHIOHHOMY KYpCY;

3aKpEIUISIOT 3HaHUS, [TOJIyYE€HHBIE B MPOLECCE JIEKIIMOHHOTO 00YUYEHHS U CaMOCTOSITENIbHOM pabo-
TBI HaJ| JINTEPATypOH;

pacmupstoT 00bEM MpohecCHoOHaATBHO 3HAYMMBIX 3HAHHH, YMEHUN, HaBBIKOB;

MIO3BOJISIFOT MPOBEPUTH MIPABUIILHOCTH paHee MOTYYEHHbBIX 3HAHUI;

MIPUBUBAIOT HABBIKM CAMOCTOSITENIbHOTO MBIIIIEHUS, YCTHOTO BBICTYIJICHHUS;

CIOCOOCTBYIOT CBOOOTHOMY OIIEPUPOBAHUIO TEPMUHOJIOTHEH;

MIPEIOCTABIISIIOT IIPENOJaBaTeN0 BO3MOKHOCTh CUCTEMAaTHYECKH KOHTPOIUPOBATh YPOBEHb CaMO-
CTOSITENILHOU pabOThI CTYJICHTOB.

[Ipu nmoAroToBKE K MPAKTHYECKUM 3aHATHAM HEOOXOJUMO MPOCMOTPETh KOHCIEKTHI JIEKIIUN U
METOIMYECKUE YKa3aHUsI, PEKOMEHIOBAaHHYIO JINTEPATypy MO JAaHHOW TeMe; MOJATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIPOCHI.

B xozxe aynuTopHO#l paOOThl HAa MPAKTUYECKUX 3aHATUSAX CTYIEHT 3aHOCUT B pabouyro TeTpaab
Pe3yJbTaThl BHIIIOJHEHUS KaXI0r0 IyHKTAa 3a/laHus (CXeMbl, rpaduKu, TaOIUIbI, pacyeThl U T.I1.).

3a 10 MUH 10 OKOHYAHUS 3aHATHUA IpernojaBaTelib NpoBepseT 00bEM BHIIOJIHEHHON Ha 3aHATHUU
paboThl ¥ OTMEUAET pe3ysibTaT B paboueM KypHale.

OcTaBirecs: HEBBIMOJIHEHHBIMH ITYHKTHI 33/1aHUs IPAKTUYECKOTO 3aHATHUS CTYyIEHT 00s3aH J0/e-
JIaTh CAMOCTOSITEIILHO.

[locne mpoBepku oTueTa IMpernojaBaTelb MOXET HPOBOJUTH YCTHBIM WM HMUCHbMEHHBIH OIpPOC
CTYAEHTOB JJIsl KOHTPOJIsI YCBOEHUSI UMU OCHOBHBIX TEOPETUYECKUX U NMPAKTUYECKUX 3HAHUH I10 TeMeE 3a-
HATUSA (CTYAEHTBI IOJDKHBI 3HaTh CMBICI NOJYYEHHBIX UMM PE3YJbTAaTOB M OTBETHl HA KOHTPOJIbHBIE BO-
npocsl). [1o pesynpraTam npoBepKU OTYETA U ONPOCA BBICTABIISIETCS OLICHKA 3@ MPAKTUYECKOE 3aHSATHE.

JlabopaTtopHble padoThI COCTABISIOT BAKHYIO 9acTh MPO(EeCCHOHAIBHOM MOATOTOBKHA CTYJIEHTOB.

OHM HarpaBiieHbl Ha SKCHEPUMEHTAIbHOE MOATBEPK/ICHHE TEOPETUYECKUX MOJI0KEHUH U POpMUpOBaHUE
y4eOHBIX U IPOPECCHOHATIBHBIX IPAKTUYECKUX YMEHUI.
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BrimonHeHnue cryieHTaMu 1a00paTOpHBIX padOT HAMIPaBIIEHO Ha!

000011eHre, cruCcTeMaTH3alUIo, YIIyOlIeHHe, 3aKpeIIeHHE MOJIyYeHHBIX TEOPETHUECKUX 3HAHWM
M0 KOHKPETHBIM TeMaM JUCIUTUINH;

(dbopMupoBaHHe HEOOXOIUMBIX TPO(HECCUOHATIBHBIX YMEHUI U HABBIKOB;

JIMCUMIUIMHBL, 110 KOTOPBIM IUIAHUPYIOTCS J1abopaTOpHbIe pabOThl U UX 0OBEMBI, OIPENEISIFOTCS
pabounMu y4eOHBIMU TIJIAHAMH.

Meroandeckue yka3zaHus IO MPOBEICHUIO TaOOpaTOPHBIX paboT pa3pabaThIBAIOTCS HA CPOK ACH-
ctBus PI1J] (I1I1) u Brirouarot:

3arjaBue, B KOTOPOM yKa3bIBaeTcs BUJ paboThl (J1abopaTopHas), ee NOpsAAKOBBIM HOMEDP, 00bEM B
yacax U HAUMEHOBAHUE;

1enb paboThI;

MpEeAMET U CoJiep kaHue paboThI;

00opynoBaHKE, TEXHUYECKUE CPE/ICTBA, MHCTPYMEHT;

MOPSIIOK (TIOCIIEI0BATEIBHOCTD ) BHIIOJHEHUS pa0dOThI;

IIpaBUJIa TEXHUKHU 0€30M1aCHOCTU U OXpaHbl TpyJa Mo JaHHOU paboTe (110 HEOOXOIUMOCTH);

oOurue npasuia Kk oopmiieHUI0 paboThI;

KOHTpPOJIbHBIE BOTIPOCHI U 33JaHUS;

CIIMCOK JINTEPATyphl (110 HEOOXOIUMOCTH).

Coneprxanue nabopatopHbix padot ¢pukcupyercs B PI1/] B paznene 4 HacTosiiel mporpaMMel.

[Ipu nnanupoBaHuu 1a0OPAaTOPHBIX pabOT CIENYET YUUTHIBATh, UTO HApSALy C BEAYIIEH LEbIO -
MOATBEPIK/ICHUEM TEOPETUUYECKUX MOJIO0KEHU - B X0JI€ BBIMOJHEHHS 3aJJaHUI Y CTYI€HTOB (POPMUPYIOT-
Csl IPAKTUYECKHE YMEHHS M HABBIKK OOpaIieHus ¢ J1abopaTopHbIM 000pYIOBaHHUEM, alapaTypou u mp.,
KOTOpbIE MOTYT COCTaBJISITh YacTh MPO(PECCUOHATBHON MPAKTUYECKOM MOArOTOBKH, a TaKXKe HCCIe10Ba-
TeIbCKUE yMeHHMsI (HaOnrodarTh, CpaBHUBATh, aHAJIU3UPOBATh, YCTAHABIMUBATH 3aBUCUMOCTHU, JIENATh BbI-
BO/JIbI U 000OIIEHHSI, CAMOCTOSITEIBHO BECTH UCCIIEI0BaHNE, O(DOPMIIATH PE3YNIbTATHI).

CocraB 3amanuii 17151 1a00paTOPHOM pabOTHI TOHKEH OBITH CIUIAHUPOBAH C TAKUM PAacuye€TOM, YTO-
Obl 32 OTBEJIEHHOE BpPEMs OHU MOTJIM ObITh KAUECTBEHHO BBIIMOJIHEHbI OOJIBIINHCTBOM CTYJEHTOB.

Heo0xouMbIMU CTPYKTYPHBIMH 3JIEMEHTaMU J1a00paTOpHON paboThl, HOMUMO CaMOCTOSATEIbHON
NESITEeIbHOCTH CTYACHTOB, SIBIISIFOTCSI MHCTPYKTaX, MPOBOJAMMBIN MpEno aBaTeseM, a TakKe opraHu3aius
00CY>XJIEHHS] UTOTOB BBITIOJIHEHUS J1a00OpaTOPHOU pabOTHI.

Boinonnenuto nabopatopHbeIX pabOT HpeIIecTBYET NPOBEPKA 3HAHUN CTYIEHTOB — UX TEOPETHU-
YEeCKOUM TOTOBHOCTH K BBIIIOJIHEHUIO 3a/1aHUSI.

[Topsinok mpoBeieHuUs J1AG0PATOPHBIX PadoOT B 1I€JIOM COBIAJAET C MOPSAIKOM MPOBEACHUS MpPaK-
TUYECKHX 3aHATUHA. [IoMHUMO COOCTBEHHO BBIMOTHEHUS PAOOTHI IS KaXI0U jJabopaTopHOM paboTHI Tpe-
JIyCMOTpPEHA MPOLEIypa 3aIIMUThI, B X0/I€ KOTOPOM MPENOAaBaTeIb MPOBOJUT YCTHBIA WA MUCbMEHHBIN
ONPOC CTYIEHTOB JJIsi KOHTPOJISI TIOHUMaHUS BBIIOJHEHHBIX UMU U3MEPEHUI, TPABUJIbHON MHTEpHpeTa-
LMY TOJyYEHHBIX PE3YJIbTaTOB U YCBOCHHUS UMM OCHOBHBIX TEOPETUYECKHX M NMPAKTUYECKUX 3HAHUU MO
TEME 3aHATHUSL.

[Ipu moaroToBKE K IK3aMeHY B JOINOJIHEHUE K U3YUYEHUIO KOHCIIEKTOB JIEKIUH, y4eOHBIX TOCOOu I
U CJIaliI0B, HEOOXOJAMMO TOJIb30BATHCSA Y4EOHOU JUTEpaTypoil, peKOMEHI0OBAaHHOM K HAcTOSIIEeW Mpo-
rpamMme. [Ipu noAroToBKe K 3K3aMeHy HYKHO U3YYHUThb TEOPHUIO: OINPEIEICHHs BCEX MOHITHHM U MOAXO0/IbI
K OLIEHUBAHUIO JI0 COCTOSIHUS MOHUMAaHUs MaTepraia i CaMOCTOSITENIbHO PELIUTh 110 HECKOJIbKY TUIIOBBIX
3aja4 U3 Kaxaou tembl. Ilpu pemiennn 3anad Bcerjja HEOOXOUMO YMETh Kauye€CTBEHHO MHTEPIPETUPO-
BaTh UTOT PELICHHUSI.

CamocrositesbHas padora cryaenToB (CPC) no nucuuminae urpaet BaKHYIO POJIb B XOJ€ BCe-

ro ydeOHOro mporecca. MeToauyeckue Marepuaibl U pekoMeHnnanuu s ooecredenuss CPC rotostcs
MMperIoaaBaTCJIEM U BbIJIAIOTCA CTYACHTY.
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10. MNMepeyeHb WHGPOPMALUOHHBLIX TEXHONOrMUMU, UCMNOSIb3yeMbIX NPU OCYLIEeCTBIIEHUMU
obGpa3oBaTenbHOro npouecca no AUCLUUNNMHE, BK/OYasa nNepevYeHb MNPOrpaMmmMHOro
obecne4vyeHUss U NHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEO6XOAUMMOCTH)

[Ipy npoBeneHUN JIEKIUOHHBIX 3aHATHN IPENyCMaTPUBACTCS MCIOJIb30BaHUE CUCHEM MYTbmu-
meoua .

[Ipu npoBeneHuu J1a00pPaTOPHBLIX PadOT HCIOIB30BAHHE HUH(POPMAIMOHHBIX TEXHOJOTHI He
IIPEYyCMOTPEHO.

11. OnucaHme maTepumanbHO-TeXHU4YeCKOM OGa3bl, HeOOXoAUMOW ANA oOcCyLlecTBIIeHUs
obGpa3oBaTenbHOro npowuecca no AucuuninHe

JleKIIMOHHbIE 3aHATHUS:

Aynutopus, OCHalleHHas IPE3EHTAllMOHHON MYJIIbTUMEIUNHON TEXHUKOM .

IIpakTHyeckune 3aHATHSA 110 JAHHON JUCUUIUIMHE IPOBOAATCA B 000PYAOBAHHON OOBIYHBIM 00-
pa3oM ayauTOpUn

JlabopaTopHble padoThl 10 JaHHOW AucHUILIIMHE npoBoaaTcs B 1a0.Ne 424 «Jlaboparopus Teo-
PETHYECKHX OCHOB TEIUIOTEXHHUKH, OCHAIIEHHOH

1. Crenniom i1 mpoBeieHus JabopaTopHoil padboThl «/3yueHue XonoquIbHON YCTaHOBKIY;

2. CrennoM ajisi mpoBeAeHUs J1abopatopHOil paboThl «M3ydeHne mpoueccoB ¢ BIKHBIM BO3ITY-

XOM»;

3. CrenaoM Jyisi IpOBEACHUS J1abopaTopHOU paboThl «3ydueHue pagualimoOHHOTO TEII00OMEHa C

9KPaHHBIMU TTOBEPXHOCTSIMUY

4. Crennmom Juisi mpoBeieHus tabopaTopHoit paboTel «M3yueHne cBOOOTHON KOHBEKIIUUA BOJIU3HU

TOPU30HTAIBHON TPYOBD»

ABTOD -
KaHIUJaT TEXHUYECKUX HAYK, TOLUECHT S 10.B. Cunsasckuit

3ag. kadeapoit TMO :
KaHAUJaT TCXHUYCCKUX HAYK, TOLCHT — A . } M.B. FOanpog

[Iporpamma onoOpena Ha 3acenanuu kadgeapsr TMO ot 30.08.16 1., mpotokon Nel
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