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1 Ilesin ocBOEHMSI AUCHMIIJINHBI

[enssMu ocBoeHUs AUCHUIUIMHBI «TemIoBbIe MPOLECCHl B TEXHOJIOTHYECKUX CHUCTEMaxX)»
SIBJISICTCSI HAYYUTh CTYJEHTOB YIIPABJIATH TEIUIOBBIMU IpOIIECCAMM MPU 00paboOTKe aeTanci, a
IpU KOHCTPYUPOBAHUU MAIIMH U MHCTPYMEHTOB 00ECIEYMBATh ONTHMAJIbHBIC TTApaMETpPhI TeTl-
J000MEeHa ATUX KOMIIOHEHTOB C IPYTUMH KOMIIOHEHTAMHU TEXHOJIOTHYECKUX CHCTEM.

2 MecTo TMCUMILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl MOATrOTOBKHU 0a-
KaJlaBpa

Hucnunnuna «TemioBbie mpoueccsl B TEXHOJIOTMYECKUX CUCTEMAaxX» BXOJIUT B BapUaTHB-
HYIO 4acTh 010Kka 1 oOpa3oBaTenbHOI IPOrpaMMsl.

Jl1s ocBOeHMS AUCHMILTUHBI HEOOXOAMMBI 3HaHUS (YMEHUs, BIaIeHus), ChOPMUPOBAHHbBIE
B pe3yJibTaTe M3YyUCHUs CIEAYIONMX nuciurumH: Marematuku; @usuku; Mapopmatuku; Tex-
HOJIOTMYECKHUE IIPOLIECCH] B MAILIMHOCTPOEHUH.

3HaHus (YMCHUSI, BIIAJICHUS ), TIOTYYCHHBIC TTPH U3yUYCHUU JAaHHOW TUCIUIUIMHBI OyIyT He-
00XOIMMBI JIJIS1 U3YUEHUS TAKUX JUCIMILTNH, Kak: OCHOBBI IUarHOCTUKU TEXHOJOTUYECKHUX CHC-
TeM; TexXHOJIOTHSI MAaIlTMHOCTPOCHHS.

3 Komnerenuun odydarmerocsi, popMupyembie B pe3yibTaTe 0CBOCHHS IHCIUILIH-
HbI (MOAYJIsl) ¥ IVIAHMPYeMbIe pe3yJbTaThl 00y4eHHusl

B pesynbrare ocBoeHus AucUMIUIMHBL (Moayins) «TemsoBble mpoLecchl B TEXHOJIOTHYE-
CKUX CHUCTEMax» 00y4aroluiicst JOHKEH 00J1aAaTh CISAYIOIUMU KOMIETCHIIUSIMU:

CrpyKTypHBII
AJIEMEHT [Inanupyemble pe3yiabTaTbl O0yUEHHS

KOMIICTCHLIN

IK-10 - cnocoGHOCTH K MOMOJIHEHUI0 3HAHMT 32 CUeT HAYYHO-TeXHU4ecKoi nndopmaunu
0TEYeCTBEHHOI0 H 3apy0e:KHOI0 ONBITA 10 HANPABJICHUIO HCCJIe0BAHUs B 00/1aCTH pa3-
PadoTKH, IKCIIYaTAllUM, ABTOMATH3ALMH U PEOPraHNU3ALMU MAIIMHOCTPOUTEIbHBIX MPO-
H3BOJCTB.

3HATh 00IIMe OCHOBHI TEOPUH TEIUIOBBIX MPOIIECCOB PU 00pabOTKE MaTepHajIoB

YMETh BBITIONHSATH SKCIIEPUMEHTHI M TEIUIOBBIE PAcueThl, OTHOCSIIHUECS K TEXHOJIOTH-
YECKUM CUcCteMam

BIIAJICTh BBIOOpa MeTo1a 00padoTku Aetanel u ucnosnb3zoBanue COC st obecrieueHus
ONTUMAJILHBIX TEMIIEpPaTyp B 30HE 00pabOTKH




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)

OO01mmast Tpy10eMKOCTh TUCHUIUINHBI COCTaBIsAeT 4 3adeTHbie equHUIBI 144 akan. yaca, B TOM 4UCIIE:
—KOHTaKTHas padora — 12,7 akaj. yaca:
— aymuTtopHas — 12 akaj. 4acos;

— BHeayauTopHas — 0,7 akaz. Jaca;

—caMocTosiTenbHas padora — 127,4 akan. Jaca,
—IOATrOTOBKA K 3a4ery — 3,9 akaj. yaca
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CamocrosiTeTbHOE U3yUYeHHE YIeOHOU
Y HAY4YHO JIUTEPaTypHI.
1. TexHnonoruyeckasi cuctTema, u i paTyp .
. 4 1 16 [TonroroBka k ceMuHapckomy, npak- | Ycrubiii onpoc | I[1K-10 (3yB),
OCHOBHBIE BU/JIbI T€0JI000MEHA B HEl.
TUYECKOMY, TabOpaTopHO-
MTPAKTUICCKOMY 3aHSITHIO
2. Bugel »Heprum, TMOABOJUMBIE K
TEXHOJIOTHICCKHM cucTeMaM
(MexaHW4YecKas, TEIUIOBas, OJHEPTUs [ToaroroBKa K CEMUHAPCKOMY, MPaK-
JlaGopatopHas
jJaepa W T.I.), UX KOMOWHUpOBaHHE.| 4 2/11 17 TUYECKOMY, JTA0OpaTOPHO- aGoTa I1K-10 (3yB),
BHemHue u BHYTpEeHHUE HCTOYHHMKHU MIPAKTUIECKOMY 3aHITHIO p
TEIUIOTHl B TEXHOJOTHYECKHX CHCTEMaXx,
MIPUMEPHI.
3. TemmepatrypHoe 1oJie B TBEPAOM TeJe. CaMocTosiTeTbHOE U3yueHHe yueOHOH
[Ipumepsl  TeMIlepaTypHBIX TIOJCH B W HAYYHO JIUTEPaTyPHI.
PEXKYIIMX HMHCTPYMEHTaX U JeTtansax| 4 1 15,4 [ToaroroBka k ceMUHapCcKOMYy, pak- | YcrHeli onpoc | [1IK-10 (3yB),

CTAHKOB, TMPAKTUYECKOE 3HAYCHHE UX
aHanu3a u onucanud. . M3orepmuueckue

TUYECKOMY, JTA0OpaTOPHO-
MIPAKTUIECKOMY 3aHITHIO




AynutopHas
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MTOBEPXHOCTH. TemnepaTypHblii
rpaaueHT. 3akoH Dypre. Kosddumuent
TeruionpoBogHocTu. JuddepenunaipHoe
ypaBHEHHE  TEIUIOMPOBOAHOCTH  JUIA
OJTHOPOHBIX U30TPOIHBIX TeNl.
Koaddumment
TEMIIEPATYPOIPOBOAHOCTH.
4. Knaccugukanusi ICTOYHUKOB U CTOKOB
TETUIOTHI, (G YHKITHOHUPYIOIITUX B
TEXHOJIOTHYECKUX  cucreMax. Dopma
WCTOYHUKOB U HUX PAacHOJOXKEHHE IO
OTHOIIIEHUIO K TejaM, y4YacTBYIOIIUM B [ToaroroBka k cCeMHHAPCKOMY, TIpaK-
JlaGoparopHas
TeriooOMeHe. 3akoH  pacnpeaeneHusi| 4 221 15 TUYECKOMY, TabOpaTopHO- AGoTa ITK-10 (3yB),
WHTEHCUBHOCTH  TEIUIOBBIX  TOTOKOB. MPAKTUUECKOMY 3aHSITHIO p
CKopoCTh  TepeMENIeHUs HCTOYHHKOB
TETUIOTHI. BricTponBrkymmecs
HUCTOYHUKU. Bpems (yHKIMOHHpPOBAHUS
HMCTOYHHKOB.
5. Meroasl  ommcaHUS ~— TPOIECCOB CamocrosiTeTbHOE H3yUeHHE YIeOHOU
TEIJIONPOBOJHOCTH B TBEPHABIX TeJax, Y HAY4YHO JIUTEPaATYPHI.
y4acTBYIOUIMX B  TEXHOJOTHMYeckux| 4 1 16 [TonroroBka k ceMuHapckomy, npak- | Ycrusbiif onpoc | I[1K-10 (3yB),

cucremMax. MeToa HMCTOYHMKOB TEIUIa.
[IpenmyiiecTBa MeTO/1a UCTOYHUKOB NTPH

THYECKOMY, J1JabOpaTOpHO-
MIPAKTUYECKOMY 3aHSITHIO
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aHalM3e  TEIUIOBBIX  TPOIECCOB B
TEXHOJIOTHYCCKHUX CHCTEMaX.
6. OCHOBHBIE TIOJIOKEHUS YICHHS O KOH-
BEKTUBHOM TeruiooomeHe. Koaddunuent
TEIUIOOTAaYl. BiusiHHE pa3IuvHBIX Ta-
pameTpoB mpollecca Ha 3HAYeHHE KO0d(- [TonroroBka K cEeMUHAPCKOMY, MpPaK-
JlaboparopHas
(duIeHTa TeIIO0TIaYH. 4 2 16 TUYECKOMY, JTA0OpaTOPHO- AGoTa [1IK-10 (3yB),
Termmoo6men uznydenueM. OO1IHe MOHS- MPAKTHYIECKOMY 3aHITHIO p
Ths 1 onpeneneHus. Knaccudukarus my-
YHCTOTO TEIUNIOOOMEHAa B TEXHOJOTHYe-
CKUX CHCTEMaXx.
7. Knaccugukanust METOI0B B 3aBUCUMO-
CTH OT IEJH M3MEPECHUS U MECT U3Mepe-
Hus. EcrecTBeHHBIE TepMomapsl, MpuMe- .
CamocrosTenpHOE U3yYeHNEe YIeOHOH
HeHWe U TapupoBaHue. [lomymckyccr-
Y HAY4YHO JIUTEPaTypHI.
BEHHBIE U UCKYCCTBEHHBIE TEPMOTIAPHI. .
4 1 16 [TonroroBka k ceMuHapckomy, npak- | Ycrtublif onpoc | I[1K-10 (3yB),
BeckoHTakTHBIE CITOCOOBI  WU3MEPCHHS
TUYECKOMY, TabOpaTopHO-
Temmneparyp. V3MmepeHus, OCHOBaHHbBIC
MIPAKTUICCKOMY 3aHSITHIO
Ha pErucTpanud HH(PPaKpacHOTO H3IIy-
yeHus. POTOINEKTPUIECKUE METOIbI H3-
MEPCHHSL.
8. TerumooOMeH mpu PUHHUIIHBIX METOIaX 4 5 16 [TonroroBka K CEMUHAPCKOMY, MPaK- KonTponpHas [IK-10 (3y8)
00paboTku. OcoOEHHOCTH TerIo0o0MeHa TUYECKOMY, JTAOOPATOPHO- pabora YB),
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npu nuMdoBanuu Marepuano. Jlokanb- PaKTUYECKOMY 3aHATHUIO
Has W CPEIHsIsl TeMIEepaTyphl Ha OBEPX-
HOCTSIX KOHTakTa. CBsA3b KOHTAKTHBIX
TEMIIEpaTyp CO CTPYKTYPHBIMU H3MEHE-
HUSMHU U OCTaTOYHBIMM ' HaNPsKECHUSMU
B MMOBEPXHOCTHOM cjioe u3zenus. Terio-
BblE IOTOKM M TEMIEparypsl NpU IO-
BEPXHOCTHOW IJIacTU4YECKOl o00paboTke
MaTtepuaioB. TerooOpa3oBaHHE B CHC-
TeMax, y3Jlax U MEXaHW3Max CTaHKOB.
Hctounuku TeruooOpazoBanus. Brus-
HUE€ TEIUIOBBIX IPOIIECCOB Ha TeMIlepa-
TypHble nedopManuu JAeTaneil CTaHka,
3aroToBKH, MHCTpyMeHTa. OOiue peko-
MEHJAlUMd NpU ONTHUMH3ALUU pEexKUMa
00paboTKH.
Hroro mo xkypc IIpomekyTOUHBIN
ypey 4 4 8/21 127,4 IMoaroroBka Kk 3a4ety P Y
KOHTPOJIb - 3a4eT
Hroro mo nucuuiviuge HToroBplii KOH-
JIHER 4 4 8/21 127,4 IMoaroroBka Kk 3a4ety
TPOJIb - 3a4€eT




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B xone peanuzarnuu BUI0B y4eOHOM pabOThI B Ka4eCTBE 00pa30BATEIBHBIX TEXHOJOTHUN B
IpenojaBaHuM JaHHOW JUCLMILIMHBI UCIIOJIB3YIOTCS:

1. TpaguuuoHHbIe 00pa3oBaTebHbIe TEXHOJIOTHH

- 0030pHBIE JIEKLIUHU JJI1 O3HAKOMJICHUSI C OCHOBHBIMH HAYYHBIMHU MOJIOKEHUSIMH 00paboT-
KU JieTajiell BBICOKOKOHIICHTPUPOBAHHBIMH [TOTOKAMU SHEPTUU;

- nH(GOPMALMOHHBIE - JUISI O3HAKOMJICHHS C Pa3IMYHBIMH BHJIAMH 00paOOTKM AeTaneil 1mo
TeMaM JUCUHUIIINHBL;

- npo0seMHast - JUIsl pa3BUTHS HABBIKOB 110 IOCTAHOBKE U PEILIECHUIO 3a/1a4 110 JaHHOW JucC-
LUIUIUHE.

5. UHTepaKTUBHbIE TEXHOJIOTHH

- BapUaTUBHBIN OIPOC;

- TUCKYCCHH;

- YCTHBIH OIpoc;

- COBMECTHasi paboTa B MaJIbIX Ipymnmna (IoArpymnmnax).

6 YuedHO-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

[To aucuuruinae «TemaoBble NPOLECCHl B TEXHOJOTHUECKUX CHCTEMAax» MPEAyCMOTPEHO
BBINOJIHEHHUE ayTUTOPHBIX CAMOCTOSTEIBHBIX PAa00T 00yUJarOIMIUXCSl.

AynuTopHasi caMOCTOsITeNNbHas paboTa CTYJCHTOB MPEINOoaaraeT PeuieHHe KOHTPOJIBHBIX
3a7a4 Ha 1a00paTOPHBIX 3aHATHSIX.

[TprimepHbIE KOHTPOJIbHBIE PAOOTHI:

1. Ilepeuncanre 3aKOHBI pacHpe/iesieHUs] TEMIEPATyp Ha KOHTAKTHBIX MMOBEPXHOCTAX UH-
CTpyMeHTa?
2. HazoBute ¢akTopsbl, BIUAIOLIIME HA TEMIIEPATYPy PE3aHHUS.

ITepedyenb TeopeTHUecKMX BONPOCOB K 3a4eTy:

1. Bwuasl 3HEpruu, Mo 1BOAMMbIE K TEXHOJIOIMYECKHM CUCTEMaM, UX KOMOMHUPOBAHUE.

2. BHemHue u BHYTpeHHHE MCTOYHHUKH TEIIOTHI B TEXHOJIIOTHYECKUX CHCTEMaX, MPHMe-
pBIL.

3. TemmeparypHOe moJie B TBEPIOM TeJIe.

4. Tlpumepsl TeMmepaTypHbIX MOJEH B PEXYLUIMX HHCTPYMEHTaX M JAETalsAX CTaHKOB,
MIPAKTUYECKOE 3HAYEHHUE UX aHaJIN3a U ONUCAHUS.

5. TemmneparypHblii rpaJileHT.

6. 3akon Dypbe.

7.  KoapduumeHT TerionpoBogHOCTH.

8. MuddepeHnmanpbHoe ypaBHEHUE TEIIONPOBOJHOCTH JJISi OJHOPOIHBIX HM30TPOIMTHBIX
Te.

9. KoaddummeHnTt reMnepaTyponpoBOTHOCTH.

10. Heo6xoauMoOCTh cXeMaTu3ali HCTOYHHKOB (CTOKOB) TEIUIOTHI, (pOPMBI M CBOWCTB
TBEP/BIX TeJl, POPMYITUPOBAHUS TPAHUYHBIX U HAYAIbHBIX YCIOBHM.

11. Knaccu¢ukaius KICTOUHUKOB U CTOKOB TEIUIOTHI, (DYHKIIHOHUPYIOIIUX B TEXHOJIOTH-
yeckux cucremax. @opmMa MCTOYHUKOB M HUX PACIOJIOKEHUE MO OTHOIIEHUIO K TejlaM, y4acT-
BYIOILIUM B TEIUIOOOMEHE.

12. 3akoH pacnpezenieHHss HHTEHCHBHOCTH TETUIOBBIX IMTOTOKOB. CKOPOCTh TEpeMeEIIeHHUs
HMCTOYHHUKOB (CTOKOB) TEILJIOTHI.

13. BBICTpOABIKYIHECS UCTOYHHUKH.

14. Bpems (GyHKIIMOHUPOBAHUS UCTOYHUKOB.

15. Mertoabl onucaHus MpoOLECCOB TEMIONPOBOJAHOCTH B TBEP/BIX TelaX, yHJaCTBYIOIIUX B
TEXHOJOTMYECKHUX CUCTEMAX.



16. IlpeumymecTBa MeToJa MCTOYHMKOB TP aHAJIM3€ TEIUIOBBIX IPOIECCOB B
TEXHOJIOTMYECKUX CUCTEMaX.

17. OcHOBHBIE MOJOKEHUS YICHUSI O KOHBEKTHBHOM TEIUIOOOMEHE.

18. Ko dumueHT TerooTaaun.

19. BawusiHuMe pa3nMyHBIX IapaMeTpoB Mpolecca Ha 3HaYeHHE KOA(pPHUIMEHTa TeII00T1a-
4.

20. Knaccudukanus METO0B B 3aBUCUMOCTH OT I[€JIM U3MEPEHUS U MECT U3MEPCHUSL.

21. EcrecTBeHHbIE TEPMOIIAPhI, IPUMEHEHUE U TAPUPOBAHUE.

22. TlomyuckyccTBEHHBIE 1 HCKYCCTBEHHBIE TEPMOMAPHI.

23. BecKOHTaKTHBIE CLIOCOOBI U3MEPEHHS TEMIIEPATYP.

24. V3mepenus, OCHOBaHHBIC HAa PETHUCTPALMU HHPPAKPACHOTO U3ITyUCHHUS.

25. DOoTOANEKTPUUECKHUE METOIbI U3MEPEHUSI.

26. TermnooOMEH IpHu pe3aHUH MaTepPUaIOB.

27. VIcTouHMKH TEm1000pa30BaHus U UX UHTEHCUBHOCTD.

28. 3aKoHBI pacupeaeeHus TeMIIepaTyp Ha KOHTAKTHBIX MTOBEPXHOCTSAX HHCTPYMEHTA.

29. Temmeparypa pe3aHusl.

30. Pesanme ¢  momorpeBoM  oOpabareiBaeMoro — marepuana.  JlazepHas |
3JIEKTPOHHOJIyYEBask pa3MepHbIe 00pabOTKH MaTepHaloB.

31. Ilytu ympaBieHUs TEIUIOBBIMU SIBJICHUSMH IIPH PE3aHUM C [ENBI0 TTOBBIIICHUS
3¢ dexTuBHOCTH Mporiecca 00pabOTKHU U CTOMKOCTH HHCTPYMEHTA.

32. OcHOBHBIC ITpaBwJIa palMOHATBLHOTO Ucoab3oBarmst COXK.

33. TemnooOMeH npy (UHULTHBIX METO/IaX 00PAOOTKH.

34. OcobeHHOCTH TeIuI000MeHa MPH NUTH()OBAHUN MATSPHATIOB.

35. JlokanbHas U cpeHss TeMIIepaTyphl Ha TOBEPXHOCTSIX KOHTAKTA.

36. CBsi3b KOHTAKTHBIX TEMIEPATyp CO CTPYKTYPHBIMH HM3MEHEHUSMHU M OCTATOYHBIMHU
HATPSHKEHUSIMH B TIOBEPXHOCTHOM CJIO€ U3/IEIHS.

37. TemnuoBbIE TOTOKM M TEMIIEPATypbl MPU TOBEPXHOCTHOM IUIACTHYECKOH 00paboTKe
MaTepUaioB.

38. TemmooOpa3zoBaHWe B CHUCTeMax, y3Jlax H MEXaHHU3MaxX CTaHKOB. VICTOYHHMKH
TEeM1000pa3oBaHusl.

39. BrusHHE TEMIOBBIX MPOIECCOB HA TEeMIIEpaTypHbIE IedOopMaluy JeTajeil CTaHKa,
3aroTOBKU, HHCTPYMEHTA.

40. OOmme peKOMEeHIAINi PY ONITHMHU3AIUH PeKUMa 00padOTKH.

'

Bonpocul onsa KP Nel:

1. Bwuasl 3HEpruu, Mo 1BOAMMbIE K TEXHOJIOIMYECKHM CUCTEMaM, UX KOMOMHUPOBAHUE.

2. BHemHue u BHYTpeHHHE MCTOYHHUKH TEIIOTHI B TEXHOJIIOTHYECKUX CHCTEMaX, MPHMe-
pBIL.

3. TemmeparypHoOe 1oJie B TBEPJIOM TEIIE.

4. Tlpumepsl TeMOepaTypHbIX MOJEH B PEXYIIMX HHCTPYMEHTaX M JAETAlsAX CTaHKOB,
MPAKTUYECKOE 3HAYCHHE UX aHaJIN3a U ONUCAHUS.

5. TemmneparypHblii TpaiueHT.

6. 3akon dypbe.

7.  KoadpduumeHT TerionpoBogHOCTH.

8. MuddepeHnnanpHoe ypaBHEHHE TEIIOMPOBOIHOCTH JJISI OJHOPOIHBIX H30TPOITHBIX
Te.

9. KoaddummeHnTt reMnepaTyponpoBOTHOCTH.

10. Heo6xoauMoOCTh cXeMaTu3ali HCTOYHHKOB (CTOKOB) TEIUIOTHI, (pOPMBI M CBOWCTB
TBEP/BIX TeJl, POPMYIHUPOBAHUS TPAHUYHBIX U HAYaJIbHBIX YCIOBHIA.

11. Knaccu¢ukanus KICTOUHUKOB U CTOKOB TEIUIOTHI, (DYHKIIHOHUPYIOIIUX B TEXHOJIOTH-
yeckux cucremax. @opmMa UCTOUHUKOB M MX PACIOJI0XKEHUE M0 OTHOIIEHUIO K TeJaM, ydacT-
BYIOILIUM B TEIUIOOOMEHE.
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12. 3akoH pacnpezeneHHss MHTEHCUBHOCTH TEIUIOBBIX MOTOKOB. CKOPOCThH MepeMeIIeHus
HMCTOYHHUKOB (CTOKOB) TETIJIOTHI.

13. BeIcTpOABIKYIIHECS UCTOYHHUKH.

14. Bpems GyHKIIMOHHUPOBAHUS KCTOYHUKOB.

15. Metoabl onucaHus MPOLECCOB TEIJIONPOBOIHOCTH B TBEP/BIX TelaX, y4acTBYIOIIUX B
TEXHOJIOTUYECKUX CUCTEMAX.

16. IlpeumymiecTBa MeTOoJa WCTOYHMKOB TIPU aHANM3€ TEIUIOBBIX IIPOLIECCOB B
TEXHOJIOTMYECKUX CUCTEMaX.

17. OcHOBHBIE MOJOKEHUS YICHUSI O KOHBEKTHBHOM TEIUIOOOMEHE.

18. KoaddumueHT TemooTaauu.

19. BawusiHuMe pa3nMyHBIX IapaMeTpoB Mpoliecca Ha 3HaYeHHEe KOd(pPHUIMEHTa TeII00T1a-
YH.

20. Knaccudukanus METO10B B 3aBUCUMOCTH OT IIETTH U3MEPEHUS U MECT U3MEPEHHUSL.

Bonpocul ona KP Ne2:
EctecTBeHHBIE TEpMOMAPHI, IPUMEHEHHE U TAPUPOBAHHUE.
[TonyuckyccTBEHHBIE I HCKYCCTBEHHBIE TEPMOTIAPHI.
beckoHTakTHBIE CITIOCOOBI U3MEPEHHS TEMIIEPATYD.
W3mepenusi, OCHOBaHHBIE HAa PETHCTPALUN HHPPAKPACHOTO U3ITYyICHHUS.
DOTOANEKTPUYECKUE METOIBI U3MEPEHUSI.
TermmooOMeH npy pe3aHuy MaTePHAaJIOB.
HcTounnku Teroo0pa3oBaHus U UX HHTEHCUBHOCTb.
3aKoHBI pacTpeesiCHHs TEMIIEPATyp Ha KOHTAKTHBIX IOBEPXHOCTSIX HHCTPYMEHTA.
. Temmeparypa pe3anus.

10. Pezamme ¢  momorpeBoM  oOpabarbiBaeMoro  marepmana.  JlazepHas |
AIIEKTPOHHOITy4YeBasi pa3MepHbIe 00pabOTKH MaTepHUaoB.

11. Tlytu ympaBieHWsS TEIUIOBBIMH SIBJICHUSMHU TIPU PE3aHUHA C IICNBI0 TOBBIIICHHS
s dexkTHBHOCTH Tporiecca 00pabOTKH U CTOUKOCTH UHCTPYMEHTA.

12. OcHoBHBIE MpaBHiIa panuoHATBHOTO HcTonb3oBaHust COX.

13. TemnooOMeH npu (GUHUIITHBIX METOAAaX 0OPaOOTKH.

14. OcobeHHoCTH TemI000MeHa pU NUTM(POBAHUHI MATEPUATIOB.

15. JlokanbHas ¥ cpeHsis TEMIEepaTyphl Ha MOBEPXHOCTAX KOHTAKTA.

16. CBs3p KOHTaKTHBIX TEMIIEPATyp CO CTPYKTYPHBIMH H3MEHCHHSMH W OCTATOYHBIMHU
HATNPSHKEHUSIMH B TIOBEPXHOCTHOM CJIO€ U3/IEIHS.

17. TemnyoBble MOTOKM M TEMIEpPaTypbl MPU MOBEPXHOCTHOW IUIACTUYECKOH 00paboTke
MaTepUaoB.

18. TemmooOpa3oBaHWe B cHCTEMaxX, y3jJdaX W MEXaHW3MaX CTaHKOB. VICTOYHWKH
TEerI000pa3oBaHusl.

19. BimsHuE TEIUIOBBIX TPOIECCOB HAa TeMIlepaTypHble aedopmamnuy JeTaleil CTaHKa,
3aroTOBKU, HHCTPYMEHTA.

20. OOmme peKOMEHIAIMIA TTPH ONITHMHU3AIAN PeKUMa 00pabOTKH.

CoNoOA~WNE

'
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPeJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluu !
CtpyKTypHBIi
3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHouHbIE Cpe/iCTBA
KOMIICTCHIINU

IIK-10 - cnocod0HOCTh K NONOJHEHHIO 3HAHUI 32 CUeT HaquO-TeXHI/I‘leCKOﬁ nnc[)opMaunn OTCYCCTBCHHOI'O 3apy6e>1c1{0r0 OIlbITA IO HAIIPpABJICHHIO UC-
cjJiefoBaHud B odJacTn pa3p360TKI/I, IKCILIyaTalluu, aBTOMATU3AIIUU U PeOpraHu3anui MAaIIMHOCTPOUTEC/IbHBLIX IPOU3BOJACTB.

3HaTe

o0lIe OCHOBBI TEOpPUHU TEIUIOBBIX IIPO-
[[ECCOB MPH 00pabOTKe MaTepHaioB

[lepeueHp TEOPETUUECKUX BOIIPOCOB K 3a4ETY:

1. Bunsl 3Hepruu, Mo ABOANMBIE K TEXHOJIOIMUECKUM CUCTEMaM, UX KOMOMHHUPOBaHUE.

2. BaemHue u BHYTpEHHHE UCTOYHUKHU TETUIOTHI B TEXHOJOTHUECKUX CHCTEMaX, IIPUMEPHI.

3. TemnepatypHoe noJie B TBEpIOM TeJE.

4. Tlpumepsl TEMIIEPATyPHBIX MOJIEH B PEXKYIIUX HHCTPYMEHTAX U JIETANSIX CTAHKOB, IIPAKTHYE-
CKO€ 3HaYEeHHE UX aHaJI13a U OMUCAHMUSL.

TemnepaTypHbIil TpagUeHT.

3akoH Dypse.

KoaddunnenT TennonpoBogHOCTH.

HuddepennunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH JJISi OJJHOPOAHBIX U30TPOIMHBIX TEJI.
Koaddunuent remneparypornpoBOgHOCTH.

10 Heo6xomuMocTh cxeMaTu3aluyd MCTOYHUKOB (CTOKOB) TEIUIOTHI, (DOPMBI U CBOWCTB TBEPJBIX
TeI, GOPMYTUPOBAHUS TPAHUYHBIX M HAYaIbHBIX YCIOBHH.

11. Knaccu¢ukanus HCTOUHHUKOB U CTOKOB TEIUIOTHI, (PYHKIIMOHUPYIOIIUX B TEXHOJIOTHYECKUX
cucremax. ®opma HCTOUHUKOB U X PACIIONIOKEHHE 10 OTHOLIEHUIO K TeJIaM, YJacTBYIOLUM B Te-
II000MEHE.

12. 3akoH pacnpeneneHuss ”HTCHCUBHOCTH TEIUIOBBIX MMOTOKOB. CKOPOCTH TIepeMEIICHUsT UCTOYHH-
KOB (CTOKOB) TEIUIOTHI.

13. BBICTpOABMKYIIMECS HCTOYHHKH.

14. Bpemst QyHKIIMOHUPOBAHHS HCTOYHHUKOB.

15. Metoab! onucaHus MPOIECCOB TEIIONPOBOIHOCTH B TBEPABIX TeJIaX, y4aCTBYIOIIUX B TEXHO-
JIOTUYECKUX CUCTEMAX.

16. IIpenmymiecTBa MeTOa UCTOYHUKOB TNPH aHAIU3E TEIUIOBBIX MPOIECCOB B TEXHOIOTHYECKHX
CUCTEMAX.

©o~No O




CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBbIE CpesicTBa

17. OcHOBHBIE MTOJIOKEHUSI YUCHUS O KOHBEKTUBHOM TEIJIO0OMEHE.

18. KoadduumeHT Ternooraayn.

19. BiusHue pa3nuuHbIX HapaMeTpoB Ipolecca Ha 3HaYeHUE Ko3(pPUIeHTa TermiooTJauu.

20. Knaccudukaryst MeToZ10B B 3aBUCHUMOCTH OT LIEJIM H3MEPEHUST M MECT U3MEPEHHUS.

21. EctecTBeHHBIE TEPMOIIAPHI, IPUMEHEHHUE U TAPUPOBAHHE.

22. TlomyncKyCCTBEHHBIE M HCKYCCTBEHHBIE TEPMOIIAPHI.

23. becKOHTaKTHBIE CIIOCOOBI U3MEPEHHSI TEMITEPATyp.

24. V3mepeHus, OCHOBaHHBIC HA PETUCTPAIIMH HHPPAKPACHOTO U3ITyUCHHS.

25. ®OTOANEKTPUUECKHE METOIbI U3MEPEHUS.

26. Termi000MeH pu pe3aHUU MaTCPUAJIOB.

27. VIcToYHMKH Ter1000pa30BaHus U X HHTEHCUBHOCTb.

28. 3aKoHBI pacnpeeNeHUs] TEMIIEPATyp Ha KOHTAKTHBIX MIOBEPXHOCTSAX HHCTPYMEHTA.

29. Temmeparypa pe3aHusl.

30. Pezanue ¢ momorpeBom obOpabaThiBaeMOro Marepuana. JlazepHas W 2JIEKTPOHHOIydYEBas pas-
MepHbIE 00paOOTKH MaTepUAIIOB.

31. Ilytu ympaBieHUs TETUIOBBIMHU SIBICHUSIMHU TIPH PE3aHUH C IEINBIO MOBBIIICHUS Y(PPEKTHBHOCTH
nporecca 00paboTKU ¥ CTOMKOCTH MHCTPYMEHTA.

32. OcHOBHBIE TIpaBWJIa palliOHATTLHOTO Hcnob3oBanust COX.

33. TemnmooOMeH mpu (PUHUIITHBIX METOJaX 00PabOTKH.

34. OcobeHHOCTH TeIuI000MeHa MPH NUTH()OBAHUN MATEPHATIOB.

35. JlokanbHast ¥ CpeHss TeMIIepaTyphl Ha TOBEPXHOCTSIX KOHTAKTA.

36. CBs13p KOHTAaKTHBIX TEMIIEPATYp CO CTPYKTYPHBIMHA W3MEHEHUSIMH M OCTaTOYHBIMH ' HaTpshKe-
HUSIMU B TIOBEPXHOCTHOM CJIO€ U3/ICITHSL.

37. TenoBbIE MOTOKU U TEMITEPATYPHI TP MTOBEPXHOCTHOH IJIACTUIECKOW 00pabOTKE MaTEPHUAIIOB.
38. Teruoobpa3zoBaHue B CUCTEMAX, y3/1aX U MEXaHU3MaxX CTAHKOB. MICTOUHMKH TemsI000pa30BaHMsL.
39. BrusiHHE TEIUTOBBIX MPOIECCOB Ha TeMIIEpaTypHBIEC IedOopMalluy JeTalleil CTaHKa, 3arOTOBKH,
MHCTPYMEHTA.

40. O0mpe peKoMeHAAIN TP ONTUMH3AINHU peKUMa 00pabOTKH.
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CTpyKTypHBII

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHo4HbIE CpeICTBA
KOMIETEHINH
YmeTh BBIIIOJIHATh JKCIEPUMEHTBI U TEIUIOBbIE | Bonpocwt 01a KP Nel':

pacyCThbl, OTHOCAIIHECA K TCXHOJOIM4YC-
CKHM CHUCTCMaM

21. Bwuapl 3HEpruH, NOJBOIUMBIE K TEXHOJIOTHYECKHM CUCTEMaM, UX KOMOMHUPOBaHHE.

22. BHelHue ¥ BHYTPEHHUE UCTOYHUKH TEIUIOTHI B TEXHOJIOTHYECKUX CUCTEMAX, IPUMEPBI.

23. TemmepaTypHOE 1OJI€ B TBEPIOM TEJIE.

24. Tlpumepsl TeMIepaTypHbIX HOJEH B PeXYIIUX UHCTPYMEHTAaX U JIeTallsX CTAaHKOB, IPAKTHYE-
CKO€ 3HaYCHHE MX aHaJN3a U OTHCAHMUS.

25. TemmnepaTypHBbIil rpaueHT.

26. 3akonH Dypee.

27. KoaddunueHT TermmonpoBOIHOCTH.

28. JluddepennnanbHoe ypaBHEHHE TETIIONPOBOIHOCTH ISl OTHOPOIHBIX H30TPOIHBIX TEIL.

29. KoaddunueHT TemnepaTrypornpoBOIHOCTH.

30. HeoOXoamMOCTh CXeMaTh3alii UCTOYHUKOB (CTOKOB) TEIUIOTHI, ()OPMBI U CBOMCTB TBEPABIX
TeI, OPMYIUPOBAHUS TPAHUYHBIX M HAYaIbHBIX YCIOBHH.

31. Krnaccudukanus HCTOYHHKOB U CTOKOB TEIUIOTHI, (DYHKIIMOHUPYIOUINX B TEXHOJIOTHYECKUX
cucremax. @opMa HCTOUHUKOB U UX PACIIONIOKEHHE IO OTHOILIEHHIO K TeJlaM, Y4aCTBYIOILUM B Te-
1000MeHe.

32. 3akoH pacnpeereHNs HHTEHCUBHOCTH TEIUIOBBIX MTOTOKOB. CKOPOCTh NMEpEeMEIIEeHUs] HCTOY-
HUKOB (CTOKOB) TETIJIOTHI.

33. BhICTpOABMKYIIMECS HCTOYHHUKH.

34. Bpewms GyHKIIMOHHUPOBAHUS UCTOYHUKOB.

35. MeTobl onKcaHus MPOLECCOB TEMIONPOBOJIHOCTU B TBEPABIX TellaX, yIaCTBYIOIUX B TEXHO-
JIOTHYECKUX CHUCTEMAX.

36. IlpeumymiecTBa METOAAa UCTOYHUKOB MPU aHAIN3E TEIUIOBBIX MPOLECCOB B TEXHOJIOTHYECKUX
cucTeMax.

37. OcCHOBHBIE TIOJIOKEHHUS YUYEHHUS O KOHBEKTUBHOM TEIIIOOOMEHE.

38. KoadpdunmeHT TermooTaaquu.

39. BnusHMe pa3nUYHBIX MapaMeTpoB Mpoliecca Ha 3HaYeHue Kod(hUIMeHTa TeI00T1auH.

40. Knaccudukaiyst METOIOB B 3aBHCUMOCTH OT TEJTH H3MEPEHUS] K MECT U3MEPEHHSL.
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CTpyKTypHBII

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS O1eHOYHBIE CpEeNICTBA
KOMITCTCHIIHH
Bnanets BbIOOpa MeTonma o0paboTku netanei u | Bonpocet o1a KP Ne2:

ucnonp3zoBanne COC s obecrieueHUs
ONTHMAJILHBIX TEMIICPaTyp B 30HE 00pa-
OOTKH

21. EctecTBeHHbIE TEpPMOIIAPhI, IPUMEHEHUE U TAPUPOBAHHE.

22. IlonyncKycCTBEHHBIE U ICKYCCTBEHHBIE TEPMOIIAPHI.

23. BeCKOHTAKTHBIC CIIOCOOBI U3MEPECHHSI TEMITEPATyp.

24. VI3amepeHusi, OCHOBaHHbIE Ha PETUCTPALIUU UHPPAKPACHOTO U3ITYUCHHUS.

25. ®OTO3IEKTPHUECKIE METO/IbI N3MEPEHHUSI.

26. TermooOMeH npyu pe3aHuu MaTEpUAaJIOB.

27. VICTOYHHKH TEIUI000Pa30BaHUS U HX HHTCHCUBHOCTb.

28. 3akoHBI pacnpeeseHus TeEMIepaTyp Ha KOHTAKTHBIX TOBEPXHOCTSIX HHCTPYMEHTA.

29. Temmeparypa pe3aHusl.

30. Pe3anue ¢ mogorpeBoM oOpabaTeiBaeMoro marepuana. JlazepHas ¥ 3JIEKTpOHHOTyYeBas pas-
MepHbIE 00paOOTKN MaTEPUAIIOB.

31. Ilytu ynpaBieHus TEIIOBBIMU SIBICHUSMU NPH PE3aHUM C LEJIBIO MOBBIIIEHUS YPPEKTUBHOCTH
nporecca 00paboTKU ¥ CTOMKOCTH MHCTPYMEHTA.

32. OcHOBHBIE MpaBUJIa paloHaIbHOTO Ucnoab3oBaHus COX.

33. TermooOMeH npu (GUHHUITHBIX METOIaX 00PaOOTKH.

34. OcobeHHOCTH TerI000MeHa Py NUTH(OBAHUU MATEPUAIIOB.

35. JlokanbHast ¥ CpeqHsIsl TEMIIEPAaTyphl Ha MTOBEPXHOCTSIX KOHTAKTA.

36. CBsI3b KOHTAKTHBIX TEMIIEpATyp CO CTPYKTYPHBIMHM M3MEHEHHUSMH M OCTaTOYHBIMH ' HampsKe-
HUSIMH B TIOBEPXHOCTHOM CJIO€ U3JICITHSL.

37. TeruoBble TOTOKU U TEMITEPATYPHI NP TOBEPXHOCTHOM MJIACTUYECKOM 00pabOTKe MaTepUaoB.

38. TemmooOpa3oBaHue B CHCTEMAX, y3JIaX U MEXaHW3MaX CTAaHKOB. MICTOYHHMKH TeTsI000pa30BaHMs.

39. BinsiHue TEIUIOBBIX MPOLIECCOB HA TeMIlepaTypHble aedopMaluu JeTanell CTaHka, 3aroTOBKH,
MHCTPYMEHTA.

40. O0mue peKkoMeHAaIi IPY ONTHMHU3AIUH PeKUMa 00pabOTKH.
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OLICHUBAHUS:

HpOMe)KYTO‘-IHaSI arTTecTanud 1o AJUCHUIIIIMHE «TennoBrie IMPpOUECChbI B TCXHOJOTHYCCKUX
CHUCTEMax» BKIIIOYAET TEOPETUYECKHE BOIPOCHI, IMO3BOJSIOIIME OLEHUTh YPOBEHb YCBOECHUS
O6yanOI_]_[I/IMI/ICSI 3HaHI/II71, U IMPAKTUYCCKUC 3alaHUs, BBIABJIAIOIINEC CTCIICHD C(l)OpMPIpOBaHHOCTI/I
YMEHHH U BIaJIeHUN, TPOBOAUTCA B (hopMe 3aueTa.

Kputepun onenku (B cOOTBEeTCTBHHU ¢ (pJOPMHPYEMBIMH KOMIETEHUMSMHU U TJIAHH-
PYEMBbIMH pPe3yJIbTATAMHU 00yUeHUA):

IIpu cnaue 3auera:

— Ha OIEHKY «3aYTeH0» — 00Yy4aroIInics MOKa3bIBACT BBHICOKHI YpOBEHb 3HAHUM 3a CUET
HAYYHO-TEXHUYECKOH HH(OpMAIMK OTEYECTBEHHOTO M 3apyOEKHOTO OIbITa MO HAlpaBJICHUIO
UCCIIEIOBaHMs B 00JIaCTH pa3pabOTKH, IKCIUTyaTalluK, aBTOMATU3allMU U PEOPraHU3alliK Malllk-
HOCTPOUTCIIbHBIX HpOI/I3BOIICTB;

— Ha OLEHKY «HEe 3a4TeH0» — pe3yibTaT 00y4eHUs HE JOCTUTHYT, 0Oydaroluiica He MO-
JKeT TT0Ka3aTh HU3KUH YPOBCHb 3HAHUHU 3a CUET HEly‘-IHO-TGXHPI‘IGCKOfI I/IH(l)OpMaIlI/II/I OTCYCCTBCH-
HOTO U 3apy0eXKHOr0 OMbITa MO HANPABIECHUIO UCCIIEOBAHMS B 00JIACTH pa3pabOTKH, IKCILTya-
Tallu, aBTOMAaTHU3all1 U pEopraHru3alvi MalliIMHOCTPOUTCIIbHBIX IIPOU3BOACTB.

8 YueoHo-MeTOqMYeCKOe U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIsl)

a) OcHoBHas JuTEpaTypa:

1.Pe3nukoB, A.H. TermoBbie mpouecchl B TEXHOJIOTHYECKUX cUcTeMax : y4eOHuk / A.H.
Pe3nukos, JI.A. Pe3nukoB. — 2-¢ usn., ucnp. — Cankr-IlerepOypr : Jlanp, 2016. — 292 ¢. —
ISBN 978-5-8114-2272-2. — TekcT : 3JIEeKTPOHHBIN // DIEKTPOHHO-OMONHOTEYHAsT CHCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/81569 (nara obpamenus: 13.11.2019). —
Pexum noctyna: ans aBTOpU3. MOJIb30BaTENCH.

2.3y0apeB, I0.M. JluHamMudecKue TPOIECCHl B TEXHOJIOTHH MAIUHOCTPOCHUs. OCHOBBI
KOHCTpYUpOBaHMs MalMH : ydeOHoe mocodue / FO.M. 3ybapeB. — Cankr-IlerepOypr : Jlans,
2018. — 212 ¢. — ISBN 978-5-8114-2990-5. — TekcT : 3IEeKTPOHHBIN // DIEKTPOHHO-
oubnmmoteunas cuctema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/103067 (nata 06-
pamenust: 13.11.2019). — Pexum goctyna: /yist aBTOPHU3. MOJIb30BaTEIEH.

0) lonojiHUTe/ILHAS JIUTEpPAaTypa:

1.MenbuaukoB A.C. HayuHble OCHOBBI TEXHOJOTHH MAIIMHOCTPOCHHUS : yueOHOe mocobue /
A.C. MenbaukoB, M.A. Tamapkus, 2.3. Tumenko, A.W. A3aposa ; moxa o6mieit penakiueit A.C.
MenpuukoBa. — Cankr-IlerepOypr : Jlans, 2018. — 420 c. — ISBN 978-5-8114-3046-8. —
Tekct : 2eKTpOHHBIN // DneKTpoHHO-OMONMMoTeyHass cucrema «Jlawpy : [caiit]. — URL:
https://e.lanbook.com/book/107945 (nmatra oOpamienus: 13.11.2019). — Pexum mocrtyma: ams
aBTOPH3. NIOJIb30BATEIICH.

B) MeToauyeckne yKa3aHHs:

1. Muxaiimuueia C.B., [Tnaro C.U., llekmee M.A., SpocnaBueB A.B. «OcHOBHI cBa-
POYHOTO TPOM3BOJICTBA». MeETOMUYECKHEe yKa3aHHs I10 BBITOJHEHHIO JITAOOPAaTOPHBIX padoT.
Marnurtoropck: M3n-so Marauroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2016. 53 c.

2. ITnaroB C.1. CoBpeMeHHBIC METOJBI TUIACTUICCKOT0 (DOPMOU3MEHEHUS M W3MCHCHHUS
CBOWCTB 3aroTOBOK NPH MOMOIIM TEPMOMEXaHMYECKOro BozjeicTBus: yued. mocobue / C.H.
[TnatoB, A.B. SIpocnasnes, P.P. /lema, B.A. Pycanos, K.K. fIpocnasneBa. Marautoropck: M3x-
BO MarnuToropck. roc. Texs. yH-ta um. ['.11. Hocosa, 2015. 59 c.


https://e.lanbook.com/book/81569
https://e.lanbook.com/book/103067
https://e.lanbook.com/book/107945

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:
IIporpammuoe obecnevenne:

Haumenosanue 110 No noroBopa CpoK 1eiCTBHS JIUIEH3UU
. J1-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-767-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO
Far Manager CBOOOJTHO PaCIPOCTPAHSIEMOE OeCcCpOYHO
7Zip CBOOOTHO PacCIpOCTpaHIEeMOe OeccpouHo

HNuTepHeT-pecypcenl:

1. HanimonanbHast nHGOpMAIMOHHO-aHAIUTUYECKAsI cucTeMa — Poccuiickuii MHIEKC Hay4-
Horo rurupoBanus (PUHLL). — URL:https://elibrary.ru/project_risc.asp.

2. ITonckoBas cucreMa Axanemus Google (Google Scholar). -
URL:https://scholar.google.ru/.

3. Undopmarnmonnas cucreMa — EnnHoe oKHO A0OCTyMa K UH()OPMAIIMOHHBIM pecypcam. —
URL: http://window/edu.ru/.

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUILIMHBI (MO1yJIs1)
MaTtepuaibHO-TeXHHYECKOe o0ecnieyeHne JTUCIHIIJIMHbI BKIKYaeT:

Tun u Ha3BaHUE ayJUTOPUH OcHallleHue ayJuTOpun

VYueOHble ayIUTOPUH IS IPOBE/Ie- | KoMIueke TecToBbIX 3anaHuil [is NPOBEACHMS MPOMEKYTOUHBIX H
HUS 3aHATUN JIEKIIMOHHOTO TUIIA PYOEKHBIX KOHTPOIIEH.

Y4yeOHas aynuTopust s mpoBejie- | KOMIUICKT MeYaTHBIX M AJICKTPOHHBIX BEPCHH METOIUYEC-
HUS 1Ta0OpaTOPHBIX Pa0OT: JIabopa- | CKUX PEKOMEHJANNl, yueOHOe MOcoOue, IIaKaThl Mo Te-
TOpHBIA Kopmyc ¢ Jsaboparopueit | mam. JlabopaTopHoe o06opyoBaHuUe.

CBapKu M abopatopueil pe3anus

VYyeOHas aynutopust 1is nposese- | 1. MamuHbl yHUBEpCallbHbBIE UCTIBITATEIbHBIE HA PACTs-
HUSI MEXAaHNYECKUX UCIBITAHUN KEHHE.

2. MepuTenbHbIi HHCTPYMEHT.

3. Ilpubopsl u1s1 n3MepeHus: TBEpAOCTH o MeToAaM bpu-
Hesust U Pokserua.

4. MuxkpoTBepaomep.

5. Ileun Tepmuyeckue.

VYuebHast ayauropus ans nposeze- | Mukpockonst MUM-6, MUM-7
HUSl MeTayulorpaguyeckux uccle-
JIOBaHUU

VYuebHbie aynutopuu ajs nposene- | Jocka.
HUSA WHAUBUAYAIbHBIX KOHCYJbTAa-
WM, TEKYIIEero KOHTPOJS W TMpo-
MEXYTOYHOM aTTecTalnu

[Tomemienue s xpaneHus: u npo- | CTeliaku, WHCTPYMEHTHI JUISI PEMOHTa JIabopaTOPHOTO
(GHIakTHYeCKOro  OOCIY>KMBaHUS | 000PYT0BaHMS.
yueOHOro 000pyAOBAHHUS
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