MUHUCTEPCTBO OBPA3BOBAHNS 1 HAVKU
JIOHELIKOM HAPOTHOM PECITYBJIMKU
IOCYIAPCTBEHHOE OBPA30BATEJIbHOE VUPEXJIEHUE
BBICIIETO I[TPO®ECCHUOHAJIBHOI'O OBPA3OBAHNA
« TOHELIKMI HALIMOHAJIbHBIM TEXHUYECKHWI YHUBEPCUTET»

YTBEPXJIAR):
ﬁ*/
A

PABOYASA IPOTPAMMA JIMCHUIIJIMHBI
b51.B.04 Metos! SKCIIEpUMEHTAIBHOIO HCCIIEI0BaHuUS TEIUIOTEXHOIOTMYSCKUX

MPOIIECCOB
HamnpaBneHnue noAaroToBKH: 22.04.02 Metautyprus
HanpasneHHocTh (Mpoduib): [TpoMbIlIUTeHHAS TeTIIOTEXHUKA
[Iporpamma: Marucrparypa

®opma o0yueHus:

OYHas, 3a04Has

®opma 00yueHuUs Ouynas 3aouHas
Cemectp(b1) 3 3
O6mias TPy I0EMKOCTB B 3.€./9acax 5/180 5/180
KonTakTHas paboTa (4ac.), B TOM YUCIIe: 72 14
JeKuy (4ac.) 34 +
naboparopHsle pabOTHI (Jac.) - -
paKTHYecKye (CEMHHAPCKUE) 3aHATHS (4ac.) 34 4
CamocrosTeabpHas paboTa (Jac.), B TOM YHCIIE 72 130
KypcoBoii nmpoekT (paboTa) (cemectp/yac.) - -
Kontposs (3K3aMeH, 4ac./3a4ér) 3K3aMeH, 36 | 3k3ameH, 36

HMouneux, 2023 r.




Pa6oyasi mporpaMMa JUCHHUILIMHBEL «MeToabl 3KeNepHMEHTAILHOI0 HCCIIe/10-
BAHHS TENJIOTEXHOJOrHYECKHX IPOLECCOB) COCTAaBIEHA B COOTBETCTBUU C y4EOHBIM
IJIAHOM I10 HampasjeHuio ToAroToBkd 22.04.02 «Metanayprus» (HalpaBIeHHOCTH
npouib: «IIpoMblIeHHas TEIIOTeXHUKa») 1 2023 roga npuéMa 10 OYHOU U 3a04-
HOM popmam oOydeHusI.

CocraBuTelib:
TOLEHT Kadeapbl
«Texnuueckas TEIIOPU3UKA»

K.T.H., JIOLIGHT @(/IC Kamraes B.B.

(moanuce) (®.1.0.)

PaGouass mporpaMma paccMOTpPeHa M YTBep:KAeHa Ha 3acefjaHuu KadeIapsl
«TexHuyeckas TerIOoU3NKa».
ITporokoi ot «10» mapta 2023 roma Ne 12

/BaBenyroumii kadeapoii i Buprokos A.b.
(moamnuce) (®.1.0.)

Pa6ouas nporpamMMa omoGpeHa y4eGHo-Meroxnueckoii komuceueii I'OYBIIO
«JIOHHTYVY» 1o nanpasienuto noarotosku 22.04.02 «Metaryprus».

[TpoTokoin ot «29» mapta 2023 roga Ne 2_~
[Ipencenarensb /'7/ Cuutko C.A.

Mb) (®.M.0.)

PaGouas nporpamma npoasiena it 20 rozxa npuéMma Ha 3acelaHuu Kadeapsl
«TexHuueckas TerIoQpu3uKa».

[TpoToxoin o1 « » 20 roma Ne

3aBenyronuii kadeapoi

(noanuce) (®.H.0.)

Pa6oyas nporpamMa npogJiena uist 20 rona npuéMa Ha 3acefaHuM Kadenpsl
«TexHuyeckas TerI0QU3UKa».

[Tporokoin ot « » 20 roma Ne

3aBenyromuii Kadeapoi

(moamnucs) (®.U.0.)

Pa6ouas nporpamMMa mpoaJiena it 20 roza npuéMa Ha 3acelaHuM Kadeapbl
«Texaudeckas TeIIOU3UKaY.

[IpoTokon oT « » 20 romaNe

3aBenyroumii kadeapoi

(noAamnuce) (®.1.0))
Pa6ouas nporpamma npojJiena juist 20 rosa npuéMa Ha 3ace/laHuu Kadeapsl
«TexHuueckas TerIoQpu3uKa.
[TpoTokon oT « » 20 roma Ne
3aBenyrommii kadeapoi

(MoAnHMCk) (®.U.0)



1 OBBEKT, LHEJIb U 3AIAYH OCBOEHUA JNCIHUITJINHBI

JuciuminHa paccMaTpUBAET COBPEMEHHBIE METOAMKHU MPOBEAEHUS SKCIIEPUMEH-
TaJbHBIX UCCIEAOBAHUN TEINIOTEXHUYECKHUX MPOLIECCOB B METAJLTYPIHH.

Lenpro mpenonaBaHusl AUCLUILUIUHBI SBISETCSA: W3YYEHUE METOJIOB MPOBEACHHUS
OKCIIEPUMEHTAIBLHBIX WCCICAOBAHUN M TETUIOTEXHUYECKUX MCIBITAHUHA HAa BBICOKOTEM-
NepaTypHBIX TEIIOTEXHOJOTHUYECKUX YCTAHOBOK M MPOIIECCOB; MPUOOPETEHHE CITOCO0-
HOCTH MarvCTPaHTOM CaMOCTOSITEIFHO BBIMOJHATH SKCIICPUMEHTAIbHBIE UCCIICIOBAHMS
TETMJIOTEXHOJIOTMYECKUX MPOIIECCOB B JIAOOPATOPHBIX M MPOMBIIIJICHHBIX YCIOBHSIX.

B pe3ynbTaTe 0CBOCHMS TUCIUILTAHBI CTYJEHT JODKECH

3HATh:

— KJIaCCU(PUKAIIUIO METOJOB AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN U TEIIo()U3u-
YECKHUX CBOMCTB;

— 00IIMe TPHUHITUIBI YKCIIEPUMEHTATILHOTO UCCIEOBAHUS MOJIEH TeMIlepaTyphl,
JABJICHUS, CKOPOCTH, TUIOTHOCTH H KOHIICHTPAIIHH,

— METOJIbI AKCIIEPUMEHTAJILHOTO MCCIIEIOBAaHNUS KOHBEKTUBHOTO TEIJIO- M MacCo-
oOMeHa;

— CHCTEMHBIE METOIBI IKCIIEPUMEHTAILHOTO OMPEASICHUS TETUIO(QU3NICCKUX
CBOMCTB;

— COBPEMEHHBIC TTOIXO0/IBI TI0 ONITUMHU3AIHNH TETUTO(U3HIESCKOTO SKCIIEPHUMEHTA.

YMETh!

— UCTOJIb30BaTh YIIIyOJICHHBIC 3HAHMS B 00JACTH MPOBEJACHUS IKCIIEPUMEHTAIb-
HBIX MCCJICIOBAHUM U TEIUIOTEXHUYECKUX HUCIBITAaHUI BBICOKOTEMIIEPATYPHBIX TEILIO-
TEXHOJIOTUYECKHUX YCTAHOBOK U MPOIECCOB;

— MPUMEHATh COBPEMEHHBIE METO/bl MCCIICIOBAHUS, MPOBOAUTH TEIJIOTEXHUYE-
CKH€ MCTIBITAHUS M HAYyYHBIE DKCIIEPUMEHTHI, OIICHUBATh PE3YJIbTAThl BHINOJTHEHHON pa-
OOTHI;

— TUTAHUPOBATh M CTABHUTh 3aJIa4W HCCIICOBAHUS, TPAMOTHO BBIOMPATH METOJbBI
AKCIIEPUMEHTAILHBIX WCCICIOBAHUNA TEIJIOTEXHOJIOTHYECKUX IMPOIECCOB C IENBIO TI0-
BBITIICHUS YHEPT0I(PHEKTHBHOCTH TEIJIOBBIX arperaToB B METAJLTypTHU;

— MIPOU3BOANTH aHAJHN3 TEIUTO(MU3NIECKUX TPOIIECCOB HA TETUIOBBIX arperarax Ha
OCHOBE IMOJTYYEHHBIX 3HAHUH M0 ONTUMHU3AINH TeTUIO(U3HIECKOTO IKCIIEPUMEHTA.

BIIAJICTh:

— METOJUKON 3KCINEPUMEHTAIBHOTO OMNpE/IETICHUsI TeMIEPATyphl (TepMONAPHBIN
croco0);

— METOJAMKOM AKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHNS KOHBEKTUBHOIO TEIJIOO0OMEHA
IPU MOMEPEYHOM 00/ 1yBE€ OCECUMMETPUYHOI0 JUCKA HarpeThIM BO3JIYXOM;

— METOJIMKOM SKCIIEPUMEHTAIILHOTO UCCIIE0OBAHMS U3TyUEHHUsI OT HArpeThIX Te;

— METOJUKOM 3KCHEPUMEHTAIBHOIO ONpEAEICHUs YACIbHOW TEIIOEMKOCTH
TBEP/IbIX TE,;

— METOJIUKOW SKCIEPUMEHTAIILHOTO oOmpenencHuss KodhduimenTa u3mydeHus
TBEPJIBIX TEJ U UX TEMIIEPATYPhI C TPUMEHEHUEM METOA0B TepMoTpadum.

[lepeunciieHHbIE Pe3yJIbTaThl 00YUYEHUS ABIIAIOTCS OCHOBOM it (popMUpOBaHUS
CJIeIYIOLIUX KOMIETEHIUH!

IIK-1. Criocoben pa3pabaTbiBaTh MPEAJIOKEHUS 110 COBEPIIICHCTBOBAHUIO TEXHO-
JIOTUYECKHUX ITPOIIECCOB U 000PYA0BaHUS TEINIOBOM 00pabOTKH MaTepHasioB;



IK-2. Cnocoben pa3pabaTeiBaTh MPEUIOKEHHS 1O MOBBIIICHUIO KayecTBa 3a-
JAHHOTO BHJIa METAJUIONPOAYKIIUHU TIPU €ro TEIUIOBON 00paboTKe;

IIK-3. CnocobeH mMmjaaHUPOBAaTh U BBINOJHATH HCCIEIOBAaHUA B AaKTyaJbHBIX
HaNpaBJICHUAX Pa3BUTHS METAILTYPTUYECKHUX MPOIIECCOB.

2 MECTO JUCHUILIMHBI B OCHOBHOMN OFPA3OBATEJBHON
IMPOI'PAMME

JlucumiiuHa OTHOCUTCS K 4YacTd, (OpMHUPYEeMOH ydacTHUKaMU 00pa30BaTeib-
HbIX OTHOWEeHn! biioka 1 nucuumive (Moaynei) yaeOHOro IiaHa.

basupyercst Ha 3HaHMSIX, YMEHUAX U HaBBbIKaX, KOTOPbIE CTYJIEHT MpUOOpEN MpH
OCBOEHUHU MPENUIECTBYIOIIUX AMCLUUIUIMH. TEIUIOTEXHUKA, TEIJIOMaccOOOMEH, KOH-
CTPYKLMHU TEIJIOTEXHOJOTHYECKUX arperaroB, MHHOBAIMOHHBIE U pecypcocOeperaro-
M€ TEXHOJOTHMH B METAJUIYPTrUu U CepTHU(PUKALUS METAIIONPOIYKIIUHI, TUAPOTa30/I1-
HaMUKa, TEPMOJMHAMUKA, TEIIIOMAaCCOOMEHHBIE MPOLIECCH U YCTAaHOBKH, aBTOMAaTH3a-
1Sl TPOU3BOACTBEHHBIX MTPOLIECCOB, MUKPOIIPOLIECCOPHAS TEXHUKA.

3HaHUs, YMEHUS U HAaBBIKH, TPUOOPETEHHbIE MPU OCBOCHUHU JTAHHOW JUCLUILIM-
HbI, PEATTU3YIOTCA CTYJEHTOM MPHU U3YUEHUH MOCIEIYIOINX IUCIMIUIMH Y4eOHOro miia-
Ha (MHHOBAIIMOHHBIE PEIICHUS B IPOU3BOJICTBE U 00pabOTKE METaJNIOB, MHTEHCU(UKA-
Usl TEIIOMAacCOOOMEHHBIX IPOLIECCOB B TEXHOJIOTMUECKUX arperarax, COBPEMEHHBIE
npo0JieMbl METAJUTypPrUYeCKOW TEIMIOTEXHUKH, MOJEIMPOBAHUE TEIUIOTEXHUYECKUX
IIPOLIECCOB B CTAHJAPTHBIX MHKEHEPHBIX MMAKETAX, CIIELBOIPOCHI IPOEKTUPOBAHUS TETI-
JIOBBIX PEKHUMOB TMEYHBIX arperaTtoB), MPOXOKICHUN TOCYIapCTBEHHOW UTOTOBOW aTTe-
CTaluu.

3 CTPYKTYPA U COAEP KAHUE JUCLHUIIJINHBI

3.1 PacnpenesieHue y4eOHBIX YacoB MO TeMaM JHCHMIUIMHBI M BHIaM 3aHsI-

HauMeHnoBanme TeMbI KonudaectBo yacos
(comeprkaTeTbHBIX MOJYJICH) (ounas/3aounas popma)
B Tom uncie
Bcero Jlexumn [Tpaxr. Jlabop. CPC
(Cemun.)

TPETUI CEMECTP
Tema 1. OcHOBHBIE IOHATHS U OMpeEaeIIe- 8/8 1/0 0/0

- 7/8
HUS B TEIUIOMETPUH.
Tema 2. Metoabl SKCHEPUMEHTAIHHOTO
UCCIIeIOBaHMs TOJIei TeMmeparypsl, nas- | 31/20 10/1 9/1 - 12/18
JICHUS1, CKOPOCTH U TUIOTHOCTH.
Tema 3. Meroabl 3KCIEPUMEHTAIBHOTO 13/17 2/0 41 i 7116

MCCIICJOBAHMSI TETJIO- U MacCOOOMEHa.
Tema 4. CoBpeMEHHbIE KCIIEPUMEHTAIIb-
HbIE JMHAMUYECKHE METOBI onpeaenenus | 15/15 4/1 4/0 - 7114
TEIIO(U3NIECKUX CBOMCTB.

Tema 5. DKkcepuMeHTaIbHBIE METOJbI U
ycTpoiicTBa Ui W3MepeHus TteroBoro | 23/17 6/1 8/0 - 9/16
MOTOKA.




Tema 6. DKciepUMEHTAIbHBIE METOAbI U
Cpe/icTBa MU3MEPEHUs1 Temreparyp aktus- | 15/15 4/0 4/1 - 7/14
HOM 30HBI TETJIOBBIX arperaTos.

Tema 7. AHanu3 MCTOYHUKOB MOTPEIIHO-

CTell M3MepeHHs Temreparyp B mpoxon- | 8/14 1/0 0/0 - 7/14
HBIX MeYax.

Tema 8. DxcnepuMeHTanbHBIE HCCIEHO-

BaHUS TPOIIECCOB HarpeBa CTalbHBIX 3a- | 17/17 4/1 4/0 - 9/16

TOTOBOK B MCTOANYCCKUX II€UaX.
Tema 9. MeToasl SKCHEPUMEHTATBLHOIO

aHaJIM3a Ta30B B CTAJIH U CIUIABaXx. 10715 2/0 1 ] 7114
KonrakTHas paboTa (JOmOJTHUTETbHAS) 4/6
NuauBunyanbHOE 3a1aHue -
Kypcosas pabota (mpoekr) -
HToro no BUmam 3aHATHI 38/40
Kontpois 36/36
HUTOI'O: 180 34/4 34/4 - 72/130

(I)opanOBaHne KOMIIETEeHIIUH B pe3yJjabTaTe 0CBOCHUA TEM JUCHHUILINHbI

KoMreTeHmim TeMbl TUCIUIIINHBI, HalleJIEHHbIC Ha (OPMUPOBAHUE
KOMIIETEHIIUH
[1K-1 Tems1 4, 5,6,7,8,9
[1K-2 Temsi 1,4,5,6,7,8,9
I1K-3 Temnr 1, 2,3,4,5,6,7,8
3.2 Jlekuun

Tema 1. Ocnognble nonamus u onpedeneHus 8 menioMempuu.

ConepxkaHue TeMbl 1:

Tenmomerpusi. TermooomeHn. MaccooOmen. TemmneparypHoe mnoje. ['paaueHT
temriepaTypsbl. [I1oTHOCTH TemoBoro notoka. OCHOBHbIE BUABI TEMJIOOOMEHA U TEILIO-
BOT0 MOTOKA. OCHOBHBIE COCTABIISIOLIME MMOTOKA TEILUIOBOIO M3JIYYEHHUS B 3aBUCHUMOCTH
0T (pU3NYECKOTO MpoIlecca B3aUMOICHCTBUS U3IYyICHHS U BEIICCTRA.

Jluteparypa k Teme 1: [1, 2, 3]

Tema 2. Memoowl sxcnepumenmanvuo2o ucciedos8anusi nojei memnepamypol,
oasnenusl, CKOpocmu u nI1OMHOCHU.

ConeprkaHue TEMBI 2:

M3mepenne nosen teMnepaTrypbl B OTOKAaX JKUAKOCTH U rasa. M3Mmepenue tem-
nepaTypsl TBEPABIX TeN. TepMOMHANKATOPHBIE TOKPBHITHS. 30HIOBBIE METOIBI U3MEpPE-
HUS MOJIEH JTaBJICHUS B MOTOKAaX JKUAKOCTU U ra3a. 30HAOBBIE METOAbl U3MEPEHUS I10-
Jer ckopoctu. M3MepeHne CKOpPOCTH € MOMOIIBI0 TEPMOAHEMOMETPOB. BOJIOKOHHO-
ONTHYECKUE TpeoOpa3zoBaTeIN CKOPOCTU. BEeCKOHTaKTHbIE METO/bl U3MEPEHHUs MOJeH
CKOpOCTH. MeToapl MCCIEN0BaHUs MOJEN IIOTHOCTH B MOTOKAX JKUJIKOCTH W rasa H
CTPYKTYpPBI J1BYX(a3HbIX OTOKOB.

Jlutepatypa k Teme 2: [1, 2, 3]




Tema 3. MemoOwsl sxcnepumenmanbHo20 UCCIe008aHUSL MENI0- U MACCOOOMEHNA.

ConepxxaHue TeMsl 3:

Co3naHue cTalMOHapHBIX TEIUIOBBIX MOTOKOB. M3MepeHue cTalmoHapHbBIX Ter-
JIOBBIX MOTOKOB. MICTOUHMKM MOTPEIIHOCTEN TPU U3MEPEHUH TEIJIOBBIX TOTOKOB U CIIO-
coObl ux yctpanenus. OnpeereHne TeIIOBbIX MOTOKOB M0 METOAY PETYJISIPHOIO Tell-
JOBOro pexxuma. M3mMepeHne HecTallMOHAPHBIX TEIIOBBIX MOTOKOB. OCOOEHHOCTH HC-
CJICIOBaHMSI TEIUIOMPOBOJHOCTH KUAKOCTEH W razoB. OmpenencHue XapaKTEPUCTHK
MaccooOMeHa.

Jluteparypa k Teme 3: [1, 2, 3]

Tema 4. Cogpemennvle s3Kcnepumenmanvhble OUHAMU4ecKue memoovl onpeoene-
HUs MenI0PUULECKUX CBOLICME.

ConepxkaHue TeMbl 4:

Meron HarpeBa o0Opasiia MMITYJIBCOM DJEKTPUYECKOTO ToKa. MeToja Jja3epHOi
BCIIBIIIKK. MEeTOx yIapHOTO CXKATHS.

Jlutepatypa k Teme 4: [1, 2, 3]

Tewma 5. OxcriepumenT ajbHbIE MET ObI H YCT POHCT Ba JUIT H3MEPEHHA T E€IUIOBO-
I0 10T OKa.

ConepkaHue TeMbl 5.

AHanuTudeckuil MeToll. DKClepuMeHTalnbHbIi MeTol. Knaccudukanus MeToaoB
noJIy4eHus: UH(OPMAIIUU O TEIIOBOM MOTOKE U €T0 IJIOTHOCTH. DHTAJIbIUNUHBIN METO/I.
Tepmorpadus. DBanoporpadus. TerumoBunenue. Knaccudukanmonnas cxema TETUIOBU-
30pOB. DneKkTporerioBas aHanorus. Juddy3noHHo-TennoBas aHaIOTUs.

Jluteparypa k Teme 5: [1, 2, 3]

Tema 6. OxcnepumenmanvHvle Memoovl U cpeocmea UMepeHus memnepamyp
AKMUBHOU 301Hbl MENN08bIX A2Pe2amos.

ConeprkaHnue TeMbl 6:

MeTton Ha ocHOBe TepMmorpeoOpa3oBaTeneil COnpoTUBIeHUs. MeTo Ha OCHOBE
TEPMODIJIEKTPUUYECKUX TMpeoOpa3zoBareneit (Tepmonap). KoncrpyktuBHoe odopmiieHue
Tepmonap. Bapuantel noaxiatodeHus: Tepmornap. CrnocoObl yCTaHOBKHA TEPMOIAphI Ha
cBoZie meud. Meton Ha ocHoBe mupoMeTpuu. OmnpeseneHre Temnepatypbl padbodyero
IIPOCTPAHCTBA TEIIOBOro arperara. OnpeaeneHrue TeMiepaTypbl HarpeBaeMoro Tea.

Jlutepatypa k Teme 6: [1, 2, 3]

Tewma 7. Axasm3 HCT OYHHKOB IOTPEIIHOCT €H H3MEPEHHA T EMIIEPAT Yp B IPOXO-
HBIX ITe9aX.

ConepkaHue TeMbl /.

['pad cocTaBmsFONMX TOTPENIHOCTA HW3MEPEHUN METOJOM HEMOCPEICTBEHHON
orieHKU. Bosmymiarornue GakTopbl, OKa3pIBAIONIME BIMSHUE HA PE3yJbTaT U3MEPEHUN
TEeMIIepaTyp aKTUBHOU 30HBI Tieur. COCTABIISIIONINE KOHEYHOTO pe3yibTaTa H3MEPEHUS
TEeMIIepaTyp B MPOCTPAHCTBE MPOXOAHBIX TIEUCH.

Jluteparypa k Teme 7: [1, 3]

Tema 8. Oxkcnepumenmanvhvie ucciedo08anus NPoYecco8 Hazpesa CMAlbHLIX 3a-
20MOBOK 8 MeMOOU4eCKUx neyax.

ConepxaHue TeMbl 8.

DKCIepUMEHTANIbHbIE MCCIAEAOBAaHUS TEIIOBOW pabOThl METOAMYECKHX TOJKa-
TEJIbHBIM Ne4Yeil. DKCepUMEHTAIbHbIE UCCIEA0BaHUS TEXHOJIOTUM HAarpeBa CTaJll B Ie-




Yyax C MararomuMy 0alKkaMu U IIaraloiyM MOJ0M. DKCIIEPUMEHTAIbHBIE UCCIeA0Ba-
HUSI TEXHOJIOTUM HarpeBa CTalM B KOJIBIIEBBIX MEYaX.

Jlutepatypa k Teme 8: [1, 3]

Tema 9. Memoouwl sxcnepumenmanbHo20 AHAIU3A 2A308 8 CIMAU U CNIABAX.

Copnepxanue TeMsl 9.

MeTto 1 BOCCTAHOBUTEIIBHOTO IJIABJICHUSI B BaKyyMe€ M B MOTOKE Ira3a-HOCUTEIIS.
Xumudeckre MeToibl aHaimu3a. CrieKTpaJibHbIM aHaIn3. AKTUBAIIMOHHBIE METO/IbI aHa-
nu3a. OnpeneneHue coJiepKaHus KUCIopoaa B )KUIKkoM MeTtauie meroaom J/C.

Jlutreparypa k Teme 9: [1]

3.3 IlpakTHyecKue 3aHATHUS

No O0nem, vac. | Jlutepa-
Tewma 3anaTHs
n/n OYH/320YH Typa
Ponb 1 MecTo 3KCEpUMEHTANIBHBIX UCCIEIOBAHUI MPHU CO-
1 3IaHWU, JTOBOJIKE W OJKCIUTyaTallMM TEIUIOTEXHUYECKOTO H 2/1 [1, 2, 4]
TEIIOIHEPTETHYECKOTO 000PYAOBAHHSI.
PanmoMu3sariys Kak CpeICTBO MOBBINICHUS TOYHOCTH PE3YJib-
2 S per pesy 3/0 [1 2 4]
TATOB DKCIICPUMCHTA.
3 Oco0EeHHOCTH TUTAaHUPOBAHUSI SKCTIEPUMEHTA U TpaduIeCKUid 3 1,2, 4]
aHAJIN3 Pe3yJbTaTOB U3MEPEHHI. T
4 CriakuBaHUE SKCIIEPUMEHTAIbHBIX JTAaHHBIX. 2/0 [1, 2, 4]
MeTo HAMMEHBIIUX KBAJIPaToB Npu 0OpabOTKE OIMBITHBIX
5 A AP pH O0p 2/0 [1, 2, 4]
JAHHBIX.
6 | [Ipuembl annmpoKCUMANUK PE3YIIbTATOB SKCIEPHUMEHTA. 2/0 [1, 2, 4]
7 | JIByxypoBHEBbIe MHOTO()AKTOPHBIE SKCIICPUMEHTHI. 2/0 [1, 2, 4]
8 CTaTHCTUYECKHUE OLECHKU pPE3YJIbTaTOB MPH ONTUMAIbHOM 4/0 [1, 4]
IUIAHMPOBAHHMH KCIICPUMEHTA. =’
CocraB U CTpyKTypa aBTOMATU3UPOBAHHOM CHCTEMBI Hay4-
9 PYITYP P o 2/1 [1, 4]
HBIX MCCJICIOBAHUH.
Ba crocoba 0OpabOTKH MCXOJHOM M3MepUTeIbHOU MHGpOpP-
10 A p it P op 2/1 [1, 4]
Maruu.
11 | [Maker LabVIEW kak ocHoBa mist paspaborku NBC. 2/0 [1, 4]
12 | Cemunap «TemioTeXxHUYeCKUE U3MEPEHHSI. 4/0 [3, 4]
Cemunap «I[IpakTuka CO3AaHUSI BHUPTYaJbHBIX TEIUIOTCXHU-
13 P oo L B 40 [3, 4]
YECKHUX MPHOOPOBY.
HUTOI'O: 34/4

3.4 CamocTosiTeJibHasi padoTa CTyJAeHTa

Ne . O0nBeM, yac.
Bunsr camocTosiTenbHON pabOTHI CTYACHTA
/11 0YH/3a04H
1 | V3ydeHue NEKIIMOHHOTO MaTepurara. 45/71
2 [ToAroToBKa K MPAKTUYECKUM 3aHSATHUSIM. 27/50
3 BrimmotHeHNE MHANBUYaILHOTO 3a/TaHMS. -/9
HUTOI'O: 72/130

3.6 KypcoBoii npoexT (padora), HHIMBUAYAJIbHOE 3a/1aHUE

KypcoBoii mpoekT (paboTa) 1Mo AUCIUTUIHHE YIeOHBIM IJIAHOM HE MPEAYCMOTPEH.

Ilemp WMHAWBHAYAILHOI'O 3aJlaHMS — 3aKpeIlieHHe, yriyOjeHne M 000OIIeHHE
3HaHWU, MPUOOPETCHHBIX MPH M3YYCHUH TEOPUHW JAHHON NUCIUIUIMHBI. VHIUBUyah-



HOE 33JlaHMEe OKA3bIBAET COACHCTBUE PA3BUTHIO HABBIKOB CAMOCTOSITEIIBHOTO PEIICHUS
TEXHUYECKUX W/UIM TEXHOJOTHYECKUX 3aJlay. Pa3BUBaeT KOHCTPYKTUBHOE OTHOILICHUE
K METOJIaM pacyeToOB, COBEPIICHCTBYET HABBIKM BeICHUS U OGOpMIIEHHE MPOEKTHON
nokymeHTanuu. O BBINOJHEHUH WHAWBUAYAJIBHOTO 33/IaHUs COOOIAeTCs CTYJEHTaM B
Hayajile CeMecTpa, a YCJOBHUS K 3aJaHUIO MPEAOCTaBIIACTCS B TEUEHHE Mecsia Mocie
Hayayia y4eOHOTo CeMecTpa Mociie M3Y4YeHHUs] COOTBETCTBYIOLIETO JICKIIMOHHOTO MaTe-
puana u/uiv U3y4eHuu Marepuania, KOTOpbIi He paccMaTpuBaeTcsl Ha Jekuusx. O0beM
y4eOHOM Harpy3KH MpU BBITOJIHEHUH WHJIWBUAYAJIbHOTO 3aJaHusl — HE MEeHee 9 4acoB.
Cnaya MHIMBUAYATHHOTO 33/IaHUS OCYIIECTBIIICTCS HE TIO3HEE YeM 3a JIBE HENETHU JI0
OKOHYAHMS y4eOHOTO ceMecTpa. BrImosHeHne WHANBUAYAILHOTO 3aJaHUS B BHUJIE pPe-
depata ocymectBisercs B yachl CPC. Pexomenayempiii 00beM MOSICHUTEIBHON 3aITHC-
KM 110 UHAMBUyaIbHOMY 3a7aHuio — 6-16 ctp. dopmara A4 (210x297 mm).

TemaTuka MHAMBUIYAIBHBIX 3aJaHui 10 aucuurinHe «CoBpeMeHHbIe Tpooiie-
MbI METALTYPTrUYECKOM TETNIOTEXHUKWY CIEAYIOIIast:

— [IpakTuka co3iaHus BUPTYalbHBIX TEIUIOTEXHUYECKUX TPUOOPOB.

— TennorexHUYECKUE U3MEPEHHS TEeMIIepaTyphl (MAaHOMETPUYECKHUE TEPMOMET-
pBI).

— TemoTexarueckue U3MEpEHUs: TEMIEPATyphl (TEpMOIIpeodpa3oBaTend COMpo-
TUBJICHUS).

— TemnoTexHudeckue M3MEpPEHUs TEMIIEPaTyphl (TEPMOIICKTPUUECKHE TEPMO-
METpBHI).

— CpencTBa u3MepeHus TeMIiepaTyphl M0 U3ITyUYCHHUIO.

— XuakocTHbIe TPUOOPHI IS U3MEPEHUS JaBICHUS.

— JleopManimoHHbIC TPUOOPHI IJI N3MEPECHHMS TaBJICHHUS.

— IIpubops! 11 U3MEpPEHUS BaKyyMa.

— N3mepenune pacxoza 1mo nepenaay AaBiICHUS B Cy)KAIOIIEM YCTPOUCTBE.

— PacxoomMepsl TOCTOSIHHOTO TIepenajia TaBJICHHS.

— DJIEKTPOMArHUTHBIE PACXOJAOMEPHI.

— TaxomeTpuueckue pacxoaoMephl U CYCTIUKU KOJTHUYECTBA.

— N3mepenue ypoBHSA )KUIKOCTEM.

— M3mepenue cocTaBa ra30BbIX CMECed U KOHIIEHTPAIIMU PacTBOPOB.

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepyu U WIKAJbI VIS MHTETPMPOBAHHOM OLIEHKHM YPOBHS c(opmupo-
BAHHOCTH KOMIIeTEHIIUIl

Cocmasnarowas komnemeHyuyu — NOIHOMA 3HAHUU
- HyJIEBO ypOBEHb: HEBEPHbIEC, HE aPTYMEHTHPOBAaHHBIE, C MHOYKECTBOM TPyOBIX
OIIMOOK OTBETHI HAa BOIIPOCHI. Y POBEHb 3HAHUI HHKE MUHUMAJIBHBIX TPEOOBAaHUM;
- MUHUMAQJIBHBIA YPOBEHb: JaHbl HETIOJHBIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHI Ha BOIMPOCHL. J{omyiieHo MHOro rpyObIX omIMOOK. YpOBEHb 3HAaHUI HU)KE MUHU-
MaJIbHBIX TPEOOBaHU;



- IOPOT'OBBIM YPOBEHB: JaHbl HEAOCTATOYHO IOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIE OTBETHI HA BOINPOCHL. [110X0 3HAET TEPMUHBI, ONIPEIEICHNS U MIOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLHUIIBL. J[OIyIIIEeHO MHOTO HEIpyObIX OLINOOK;

- CpEIHUI YPOBEHb: JAHBI JOCTATOYHO IIOJIHBIE, TOYHBIE U apryMEHTHPOBaHHBIC
OTBETHI HAa BOIPOCHL. B 11€J10M 3HAeT TEPMUHBI, ONPEACICHUS U NTOHATHUS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOILIEHUS, MPUHIMIBL. JJOMYyIIIEHO HECKOIBKO HErPyObIX OMIMOOK;

- MIPOJIBUHYTHIN YPOBEHB: JIaHbI MOJIHbIE, TOYHBIE U aPTYMEHTHUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. 3HAET TEPMUHBI, ONIPEAEICHUS U MMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILEHUSI, IPUHIUMBL. J{0MMyIIeH0 HECKOIBKO HErpyObIX OLUIHOOK;

- BBICOKMI ypOBEHb: JAaHbI MOJHbIE, TOYHbIE U apTyMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONIPENEICHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHLHUIIBL. JIOMYIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnarowas komnemeHyuu — ymeHus

- HYJIEBOM YpPOBEHB: IIOJHOE OTCYTCTBHE IIOHMMAHHS CYTHM METOJUKU PEIICHUS
3aJ1auu, JOMYIIEHO MHOXECTBO IPyOeHIIINX OMMOOK / 3a]JaHus HE BBITIOJIHEHBI BOOOIIIE,

- MUHUMAaJIbHBIA YPOBEHb: €1a00€ MOHMMAaHUE CYTH METOJAMKH PELIEHUs 3aJauH,
JOTyIIeHbI TpyOble ommoOKu. Pemenus He o0ocHoBaHbl. He ymMeeT nucnoib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEpATypy. He opueHTupyercs B cnienuanbHOM HAYYHOM JuTepa-
Type,

- IOPOT'OBBII YPOBEHB: JIOCTATOYHOE IOHUMAHUE CYTH METOJMKHU PELICHUS 3a1a4H,
JOMyHIeHbl omunOKK. Pemienust He Bceraa 000CHOBAHBL. YMEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTepaTypy. Crabo OpHeHTHpYeTCs B CIICUAIbHON HAy4YHOU JUTEpaTy-
pe;

- CpEJHUI YPOBEHb: B LIEJIOM IIOHUMAET CYyTh METOJUKHU PELICHHS 33a1a4H, JOITYIIE-
Hbl owmMOKku. Pemenuss He Bcerga OOOCHOBaHBI. YMEET HCIOJIB30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMTEPaTypy;

- MPO/IBUHYTHIN YPOBEHb: B LIEJIOM MMOHUMAET CYTh METOAMKH PEIICHUs 3a]1auH, J10-
MyIEeHbl HeToYHOCTU. Crioco0eH 000CHOBATh pEIIeHUsl. Y MEET UCIOb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CIIEHUAIIbHYIO HAYYHYIO JIUTEpaTypy;

- BBICOKMH YpOBEHb: ITOHUMAET CYTh METOJIMKU perieHus 3aaaun. CrnocodeH oboc-
HOBAaTh pEHICHHSA. YMEET HCIOJb30BaTh HOPMATHUBHO-TEXHUYECKYI0 W CHELUATbHYIO
HAY4YHYO JIUTEPATYPY, IEPEAOBOI OMBIT.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamu

- HYJIEBOM YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJIHEHUS IIPO-
(eccroHanbHbIX 331a4. He MOXKeT BBIOIHUTD 3a/1aHNUS;

- MAUHUMAaJIbHBI YPOBEHb: HE JACMOHCTPUPYET BJIaJICHUEC HABBIKAMU BBIIIOJIHE-
HUS IPOPECCUOHANBHBIX 3a/1a4. VICIBITHIBAET CYIIECTBEHHbIE TPYAHOCTU MPU BBINOJ-
HEHUM OTIEIBHBIX 3aJJaHUN;

- TIOPOTOBBIA YPOBEHb: BJa/Ie€T HABBIKAMU BBIMOJHEHUS MPOGECCHOHATBHBIX
3a/1a4 Ha IOPOTOBOM YpPOBHE. 3a/1aHUsI BHIIIOIHIET MEIJIEHHO U HEKAYECTBEHHO;

- CpeIHHMIl ypOBEHb: BJaJileeT HaBBIKAMU BBIMOJHEHMS MPO(ecCHOHANBHBIX 3a-
nad. 3ajaHus BRIMOIHSIET HA CPETHEM YPOBHE O OBICTPOTE U KAUECTBY;



- IIPOJABUHYTBHIM YPOBEHb: BJIAJECET YBEPEHHBIMU HABBIKAMH BBIIIOJHEHUS IIPO-
(eccuoHanbHBIX 3aJa4. BBICTPO M KAUECTBEHHO BBINOJIHAET 3aJlaHUs, HHOT/AA JIOILyC-
Kasi HE3HaYUTENbHBIC ITOIPEIIHOCTH;

- BBICOKHMI YPOBEHb: BIIAJICET YBEPEHHBIMU HaBbIKAMH BBIIIOJIHEHUS IIpodeccu-
OHAJIBHBIX 33J1a4. BBICTPO M KayeCTBEHHO BBINOJIHAET 3a/laHusl, IPU HEOOXOJUMOCTH
JEMOHCTPUPYSI TBOPUECKUN MOAXO/I.

Obobwennas oyeHka cpopmupo8anHocmu KoMnemeHyutl

- HYJICBOM YpOBEHb: Ha HYJIEBOM YpPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONIHE;
OJIHA WJIN JIBE U3 TPEX, OCTANbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAaJIbHBIA YPOBEHb: HA MHUHHUMAJILHOM YpOBHE C(HOPMHPOBAHBI: BCE CO-
CTaBJISIONINE; OJTHA UJTU JABE U3 TPEX, OCTAIbHBIEC — Ha 00JIe€ BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHb: Ha MOPOTOBOM YPOBHE CPOPMHUPOBAHBI: BCE COCTABIISIO-
1IMe; OJTHA UJIM JIBE U3 TPEX, OCTaIbHBIE — HA O0JIee BHICOKOM YPOBHE;

- CPeIHHMI YpPOBEHB: Ha CPEIHEM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONIHE;
OJTHA WJIN JIBE M3 TPEX, OCTAIIbHBIC — HA 00JIee BRICOKOM YPOBHE;

- IPOJBUHYTHIA YPOBEHb: HA TPOJABUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JISIOIINE; OJTHA WK JABE U3 TPEX, OCTAIbHBIE — HA BRICOKOM YPOBHE;

- BBICOKHMI ypOBEHB: Ha BBICOKOM ypOBHE C(OPMHUPOBAHBI BCE COCTABIISIOIINC
KOMIIETCHITNH.

4.2 Bonpockl K 3K3aMeHY U PUMeEP IK3aMeHALIMOHHOT0 O1JjieTa

1. Kakumu crnocobamMu OCYIIECTBISETCS TMEPEHOC TEIMJIOTHl B IMPOCTPaHCTBE?
OxapakTepu3ytTe UXx 0COOEHHOCTH.

2. IIpuBenuTte U 0XapaKTEPUZYHUTE COCTABISAIOIINE KOMIOHEHThI BETUYUHBI ITOTO-
Ka TETUIOBOTO U3ITy4YECHUSI.

3. Kakum 06pa3zom u3MepsroTcs oJis TEMIIEpATyphbl B MOTOKAX KUJIKOCTU U raza?
N yem obecrnieunBaercs TpeOyeMas TOUHOCTh U3MEPEHHUSI TEMIIEPaTypbl?

4. KakuM o0Opa3zoM u3MepsieTcs: TeMIeparypa TBEpbIX TeJl U KaKue TeIIOTeXHU-
YECKHE BOIPOCHI [IPU ATOM HY>KHO peIlaTh?

5. IlpuBeauTe CXeMbI CIIOCOOBI 3aJI€TTKU TEPMOIJIEKTPUUECKUX ITpeodpazoBarTeneit
JUISl ©K3MEPEHHSI TEMIIEPATYPhl B TBEPJOM TeEJI€ IIPU SKCIEPUMEHTAJIBHBIX HCCIIEI0OBAHU-
ax. [logpoOHO onuImmMTe 3TH CIOCOOBI.

6. Kakue 0CHOBHBIC HCTOYHHKHU ONTUOOK MPU U3MEPEHUU TEMIIEPATyPhl TBEPIbIX
TeJl IPU AKCOEPUMEHTANIbHBIX UcciaeaoBaHusax? [IpuBeaure xapakTep UCKaXEHUS TEM-
NepaTypHOro MOJsi NPH BBINOJHEHUH Ta3a JJIsl pa3MEIEHUs JaTYuKa TEMIEPATyphl B
TBEPJOM TEJIE.

7. Kak nmpoBOISTCS U3MEPEHHUS IOJIEW JABJIIEHUS B IOTOKAX XUJKOCTU M rasa C
MOMOIIBI0 30HAOBBIX METOJI0B? [IpuBenuTe cxemMbl METOJIOB U3MEPEHHUSI TOJIEH J1aBiie-
HUSL.

8. UeM 00ycCIIOBIEHBI MTOTPEUTHOCTH MIPU U3MEPEHUH MOJTHOTO JABJIEHUS TPyOKa-
mu [IuTo?

9. Kak omnpenensitoT CKOpOCTh MOTOKA IO MOKa3aHUSIM TPYyOOK MOJIHOTO U CTaTH-
YEeCKOTO JAaBJICHUS MPU SKCIEPUMEHTAIbHBIX UCCIEIOBAHUAIX ?



10. Ha uem 0CHOBaH METOJl U3MEPEHUSI CKOPOCTH MOTOKA C IMTOMOILBIO TEPMOAHE-
MOMETPOB NP IKCIEPUMEHTANIbHBIX UccienoBaHusax? [IpuBeaure cxemsl IpruOOPOB.

11. Kakx MOXHO M3MEpHUTh JBE KOMIIOHEHTBHI CKOPOCTH B razax M KalleJbHbIX
xuakoctax? [Ipusenure cxemsl IpruOOPOB.

12. IIpuBenuTe GECKOHTAKTHBIE METOJIbI U3MEPEHMSI TIOJIEN CKOPOCTH U OOBSICHU-
T€, UCTIONIb3Ysl CXEMY METOJIOB, IPUHIUI U3MEPEHHUS C TIOMOIIBIO 3TUX METOOB.

13. Kak uccaeayrorcs noJsisi INIOTHOCTU B IOTOKAX KUAKOCTH U ra3a U CTPYKTYPBI
JNBYX(a3HbIX MOTOKOB C MOMOIIBIO ONTUYECKUX U TeHEBBIX MeToa0B? [IpuBenure cxe-
MBI METOJIOB.

14. Kak uccienyrorcs nojisi INOTHOCTH B MMOTOKAX KUJIKOCTH U ra3a U CTPYKTYPbI
IBYX(}a3HBIX TOTOKOB C MTOMOMUIBIO TON0rpaduyecKoil uHTepPpepomMeTprun?

15. Kak uccaenyrorcs nodis IJIOTHOCTU B MOTOKAX KUAKOCTH U ra3a U CTPYKTYpPbI
IBYX(a3HBIX IMOTOKOB C MOMOIIBIO CIEKI-PpoTorpaduu, pagloakKTUBHOTO H3ITy4eHUS,
TOMOTPAaMM U BOJIOKOHHBIX CBETOBOJIOB?

16. Kakne MeToapl CyIIECTBYIOT AJII CO3JIaHUSl CTAl[MOHAPHBIX TEIJIOBBIX MOTO-
KOB IIPU 3KCIIEPUMEHTAJIBHBIX MCCIIeA0BaHUAX? OXapaKTepu3yiuTe METOIbl U MPUBEIH-
TE€ UX CXEMBI.

17. Kak ompenenuTh CTallMOHAPHBIA TEIJIOBOM MOTOK MO U3MEPEHHBIM MOJSIM
TEeMIIepaTypbl U CKOPOCTH B JIBIXKYIIEHCS cpelie PU IKCIIEPUMEHTAIIbHBIX UCCIEA0Ba-
HUSX?

18. Kakue ocHOBHbIE HCTOUHUKH OIIMOOK U MOTPEIIHOCTEN MpU U3MEPEHUHU TeTl-
JIOBBIX IOTOKOB M YTO MOYHO MPEAIPHUHATH I UX YCTPAHEHUs?

19. Kak noxcuuTaTh TEMIOBOM MOTOK IO METOJY PETYJISPHOrO TEIJIOBOTO PEXHU-
Mma? IIpuBeauTe npuMep CXEMbl BBIIIOJIHEHUS TeJla ¢ KaJOPUMETPUUYECKUMU BCTaBKaMU
Y JUIA YEro BCTaBKU HYKHBI?

20. Kakum 00pa3oM MOKHO U3MEPUTH HECTAIMOHAPHBIN TEMIIOBON MOTOK?

21. Oxapakrepu3yiTe Bce 0COOEHHOCTH MCCICAOBAHUS TEIJIOPOBOIHOCTH KU/~
KOCTEH M Ta30B U MPUBEIUTE CBSI3b MEXAY HU3MEPSIEMBbIM U HMCTUHHBIM 3HAUCHHUSIMU
TEIJIONMPOBOAHOCTH.

22. OnumuTe CyTh METOJMKH HarpeBa o0pasiia UMMYJIbCOM 3JIEKTPUUECKOTO TO-
Ka U IPUBEIUTE CXEMY U3MEPEHUN TEMIO(PU3NUECKUX CBOMCTB JAHHON METOIUKOM.

23. Kakue nmapameTpbl MOKHO OINpPEAEIUTh METOJIOM HarpeBa oOpaslia MMITYJib-
coMm anekTporoka? IlpuBenure CTpyKTypHBIE CXEMBI CKOPOCTHOI'O MUPOMETPA U PErU-
CTPUPYIOILIEH CUCTEMBI, a TAK)KE 3HAUEHUS MOTPEUIHOCTEHN MPH ONpeAeIeHUH TeIopu-
3UYECKHUX ITApaMETPOB.

24. Ha yem OCHOBaH METOJI JJa3€pHOW BCHBILIKK U YKaXHUTE M0 KakuM popmyrnam
OTIpEENAETCs KOMIUIEKC TEII0(QU3MUEcKUX apaMeTpoB rpu 3tom metoze? [lpuseaure
CXEMY IKCHEPUMEHTAIbHON YCTAHOBKH JJISl U3MEPEHUS TEIUIONPOBOJAHOCTH U TEIJIOEM-
KOCTH TBEPABIX TUAIEKTPUUECKUX MAaTEPUAJIOB C UCIIOJIb30BAHUEM JIA3€pPHOTO HArpeBa.

25. Onumure CyTh METOJA YAAPHOTO CXaTHsl JUIsl ONpeesieHusl Teropu3nie-
CKHMX CBOWCTB.

26. Kak peanuzyercs 3HTaIBIUIHBIA METO U B 4eM ero cyTh? [IpuBenure cxemy
SHTANBIUITHOTO TEIUIOMEpPA JIJIsl U3BMEPEHUS HECTALIMOHAPHOTO TEIIOBOTO MOTOKA.

27. YUro takoe tepmorpadusa? OOBICHATE MO CXeME MPHUHIUI paOOThl TEIJIOBH-
30pa C CUCTEMOW ONTHUKO-MEXAHUYECKOTO CKAHUPOBAHUSI.



28. IlpuBenute KiIacCU(UKALUOHHYIO CXeMY TEIIOBH30pOB. OOBSCHUTE IO CXe-
M€ IPUHIMI pabOoThl TEIIOBU30pa € (DOKATLHON MaTPULICH.

29. YTto Takoe 3IEeKTPOTEIIOBasl aHAJIOTUsl U Kakue 3afaun pemraetr? [IpuBenure
AIIEKTPUUECKUE aHAJIOTH TETUIOBBIX BEJMYMH.

30. Kak peanusyercs auddy3uonHo-Terioass aHamorus? IlpuBeaute cxemy
anekTpoaAudPy3noOHHON MOCIIH.

31. Ha yemM ocHOBaH METO]l U3MEPEHUsI TEMIIEPATYPhl HA OCHOBE TepMoIpeodpa-
3oBarenield conpotuBieHusi? Kakue tepmoripeoOpa3oBaTenu CONPOTUBICHUS CYIIIE-
CTBYIOT U JaiTe KPaTKyI0 XapaKTEPUCTUKY KaKIOMY THILY.

32. Ha xakux (Qu3M4YecKuX NPUHLMIAX U SIBICHUSAX OCHOBAaH METOJl Ha OCHOBE
TEPMOAJIEKTPUYECKUX MTpeoOpa3oBaresnei?

33. O0bsicauTe cienupuKy yCTAHOBKH TEPMODJIEKTPUUECKUX MpeoOpazoBaTenen
Ha CBOJIC U CTEHKAX JUIsl U3MEPEHUS TEMIIEPATYphl padodero mpocTpancTsa neuu. [Ipu-
BEJIUTE CXEMBI.

34. OnummTe cyTh MEeTOAa Ha OCHOBE mupoMeTpuu. Kak peanmsyercs u ¢ momo-
IO YETO ATOT METO/ MPHU IKCIIEPUMEHTATIbHBIX UCCIAEA0OBAHUSIX?

35. OOBsicHUTE, KaK MOXHO HAalTH TeMIepaTyphl pabodyero NpoCcTpaHCTBa TEILIO-
BOT'O arperaTta npH SKCHEPUMEHTAIbHBIX UCCIIECIOBAHUSX ?

36. O0BsICHUTE, KaK MOKHO ONPEIEIUTh TEMIIEPATYPhl HATPEBAEMOI 3arOTOBKH B
NeYM NP SKCIEPUMEHTANIbHBIX uccienoBanusx? [lpuseanre cxemy (pypMbl ¢ yCTaHOB-
JICHHBIM PaJUAIMOHHBIM MUPOMETPOM.

37. Kak mpou3BOAMIMCH IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS TEIJIOBOW paOOThI
METOJUYECKUX TOJKATENbHBIN neueit? [IpuBeaure cxeMy 3aKpernsieHus JaT4MKOB B 3a-
TOTOBKE.

38. Kak mpoBOIUINCH IKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS TEXHOJIOTMH HarpeBa
CTaJIM B I€Yax C MIararonmmu Oankamu u maratoumum nojgom? [pusegure cxeMmy pac-
MOJIOKEHHS] OTBEPCTUH ISl TEpMOMNAp B 3arOTOBKE.

39. Kak npoBOAWINCH 3KCIIEPUMEHTATIBHBIE UCCIIECIOBAHUS TEXHOJIOTHM HarpeBa
CTalM B KOJbIEBBIX Meyax? KakoBbl OCOOEHHOCTH pa3sMEUIEHUS U KPEIUIEHUS Tep-
MOJATYMKOB B 3arOTOBKE INPHU HKCIEPUMEHTAJIbHBIX HCCIEIOBAHUAX TEXHOJIOIUU
HarpeBa CTaJM B I€4Yax C MIararonmMmu OankamMy M mararomuMm nogom? IlpuBenute
CXEMY PacIoJIOKEHUSI TEPMOJATYMKOB B 3arOTOBKE.

I'OYBIIO «/loHeukuii HANMOHAJbHbIA TEXHUYECKUI YHUBEPCUTET

[Iporpamma: Marucrtparypa
(OakasaBpHar, CrICLUAIUTET, MATUCTPATYypPa)
HampaBnenue moaAroToBKu (CHeuaIbHOCTh): 22.04.02 Metanmnyprus
(Koz, Ha3BaHHE)
[Tpoduns (Marucrepckas nmporpaMmma, CrieraaIn3ams): [TpompIniuIeHHAS TETUIOTEXHUKA
(Ha3BaHME)
Cemectp: YETBEPTHIM CEMECTP
YueOHast AUCIUTLIMHA! MeToabl SKCTIEpUMEHTAILHOTO UCCIEA0OBAHUS TEIUIOTEXHOJIOTHUECKUX
MTPOIIECCOB
BUJIET Ne 3

1. Kak mpou3BOIMINCh SKCIIEPUMEHTATbHBIC UCCIEAOBAHUS TEIIOBOW PabOThl METOJUYECKHUX TOJIKA-
TeNbHBIN neveit? [IpuBeauTe cxeMy 3aKperieHus JTaTYMKOB B 3arOTOBKE.



2. Ha yem ocHOBaH MeTOJ U3MEPEHHs TeMIepaTypbl Ha OCHOBE TepMoIpeoOpa3oBaTesnieil ConpoTHB-
nenus? Kakue tepmonpeoOpa3oBaTesid CONPOTHBICHUS CYIIECTBYIOT M JaiiTe KpPaTKyl XapaKTepH-
CTHKY Ka)XJIOMY THUITY.

3. Kakue ocHOBHbBIE MCTOYHHKHU OIIMOOK MPH M3MEPEHUU TEMIEpPATyphl TBEPIBIX TeNl MpPU IKCIIEPU-
MEHTAJIbHBIX HcchenoBanusax? [lpuBeaure xapakTep MCKaKeHUs TeMIIEpaTypHOTO MOJS MPH BbINOJ-
HEHUM 11a3a [ pa3MELEHUs JaTYiMKa TEMIIEpATyphl B TBEPAOM TeJlE.

Kaoicoomy 3a0anuio 6 sxzamenayuonnom ouneme (Kax meopemuuecKuM ONPOCAM, MAK U 3a0a4am) npuceausaemcs
secosotl kosgppuyuenm. Cymma 6ecosbix K03 duyuenmos no ecem 3adanuim ourema pasna 1. Omeem Ha Kadxcooe 3a0a-
nue oyenusaemcs no 100-b6anrvrou wikane.

B cnyuae meopemuueckozo 3adanust oyenka «100» cmasumcest 6 ciyyae NOIHO20 CUCHEMHO20 PACKPLIMUSL 60Npoca be3
Kaxkux-1ubo nemoynocmet. bannvl chumaromes, eciu 6 omgeme ynyujeHvl Kakue-ibo mopocmenenmnbvie Momenmul (00 10
bannos), donywensl Hecyuwjecmeennvie Hemounocmu (0o 10 6annos), oonyujenvl cyujecmeentvie HeMOYHOCMU NPU npa-
8UTbHOM omeeme & yenom (0o 25 6annos), npu HedOCMAamoyHoOM NpedCmagieHu Mamepuanos (6aiibl CHUMAOMc KaKk
nPOYeHm HedOCMAaiowe20 Mamepuaild ¢ y4emom e20 3HAYUMOCmu).

B cayuae 3a0auu oyenxa «100» cmasumcsi 6 cuyuae npedCmasienusi ROIHO20 PeuleHss ¢ NPAGULbHLIM X000M U MOY-
HbLM OMBEMOM, NPU 6EPHOM YKAZAHUU €OUHUY UBMEPEHUsL BCEX (PUBUUECKUX GeNUYUH U GbINOTHEHHOM NOJTHOM AHATU3E pe-
3ynbmamos (ecau mpedyemcest). banivl chumaromes, eciu 8 peuleHuu ecims HeCyuecmsaenble HeMOYHOCMU, He NOBIUAGULUE
Ha pezyabmam (00 15 6ann06), HeBepHO YKA3AHbI UIU He YKA3AHbL eOUHUYbL USMEPeHUs Qusuyeckux eeaudun (0o 15 6an-
J108), Oonyujelvl Omoeblble HeMOUYHOCMU 6 X00€ PeUleHUs], He UCKA3Uuiue X00 peuleHusi 8 yeiom (0o 25 baunos), Hemou-
HOCMb YUCAEHHBIX pe3yibmamos (00 15 bannos), owubku ¢ ananuze pesyromamos (0o 20 6annos).

Hmoeosas oyenka 3a dK3aMeH paccuumuléaemcsi Kak CymMma npou3ee0eHull OYyeHoK 3a Kaxicooe 3a0aHue Ha ux 6ecogoil
Koappuyuenm.

Tpumep pacuema umoz20601i OYeHKU NO IKIAMEHY .

B buneme umeemcsa mpu 3adanus ¢ eecogvimu ko3gguyuenmanu 0,3, 0,35 u 0,35. Ilycmo oyenxu 3a kasxcooe 3a0anue
no 100-6annvuoil wxane cocmasunu: 90, 70 u 85 coomeemcmesenno. Tocoa umoezosas oyenxa 3a Ounem cocmasisiem.
0,3-90 + 0,35-70 + 0,35-85 = 81,25 = 81 6ann.

Tonyyennas oyenxa no 100-06anieHoll wikane onpedensem oyeHKy no HayuoHaabHou wkaie u wkane ESTS.

YTBepkeHO Ha 3aceaHuu Kadeapsl TexHuueckas Teropunka

[Iporokon Ne ot 202 .

3aB. kadempoii buprokos A.b
(moxmucs) (®.11.0.)

DK3aMeHaTop Kamaes B.B.
(moxmucs) (®.11.0.)

4.3 Kputepum oueHUBaHUS

Kaxnomy 3a1aHnio B 3K3aMEHAIIMOHHOM OusieTe (Kak TEOPEeTHUECKUM BOIIPOCaM,
TaK W 3ajjayaM) MpucBauBaeTcsi BecoBor ko3¢ durment. Cymma BeCOBBIX KO3 dUIIHCH-
TOB MO BCEM 3aJlaHusM Ouserta paBHa 1. OTBeT Ha KaxJ0€ 3aJlaHue OLICHUBAETCS IO
100-6anpHoOI mIKae.

B cinydae teopernueckoro 3amanus oueHka «100» cTtaBUTCS B cilydae MOJIHOTO
CHUCTEMHOI'O PAacKpBITUsI BOIpoca 0e3 Kakux-InOo HEeTOYHOCTeH. bamnel cHumaroTcs,
€clii B OTBETE YIYyIIEHbI Kakue-I1u00 BTopocTeneHHble MOMeHTHI (10 10 GamoB), 1o-
MYIIEeHbl HeCYIIECTBEHHbIE HETOUHOCTH (110 10 6ayioB), JOMyIIEHBI CYIIIECTBEHHbBIE HE-
TOYHOCTH TIPU NPABMWIBHOM OTBETE B 11eJIOM (10 25 0ayuioB), MpU HEAOCTATOYHOM TPE-
CTaBJICHUU MaTepuaioB (0ayibl CHUMAIOTCS KaK MPOIEHT HEAOCTAIOUIero MaTrepuana ¢
Y4E€TOM €TI0 3HAYMMOCTH ).

B cnyuae 3agaum ouenka «100» cTaBuTCs B Cily4dae MPEACTABICHHS MOJIHOIO pe-
HIEHUS] C MPaBUJIBHBIM XOJOM M TOYHBIM OTBETOM, IPU BEPHOM YKA3aHUMU €AMHUI] U3-
MepeHusl BceX (DU3MYECKUMX BEIMYMH U BBINOJIHEHHOM IOJHOM aHAJM3E Pe3yJbTaTOB
(ecnu TpeOyeTcs). bamibl CHUMaKOTCS, €CIM B PEIIEHUU €CTh HECYIIECTBEHHbIE HETOU-
HOCTH, HE TIOBJIMABIINE HA pe3ynbTaT (10 15 6anmioB), HEBEPHO yKa3aHbl WM HE yKasa-



HBI €AUHUIBI U3MEPEHUs GU3NUECKUX BEIWYHH (110 15 6aIoB), MOMyIIEHB! OTACIbHBIC
HETOYHOCTHU B XOJIE€ PEILICHUS, HE UCKA3UBIIUE XOJ] pelIeHUs B LieJoM (10 25 0amioB),
HETOYHOCTh YHMCJICHHBIX Pe3yabTaToB (10 15 6amwioB), omMOKY B aHATK3E PE3yJIbTaTOB
(mo 20 GanoB).

HToroBast olieHKa 3a SK3aMEH PaCCUUTHIBACTCS KaK CyMMa MPOU3BEICHHM OLIEHOK
3a KaXJ0€ 3aJlaHie Ha UX BECOBOU KOA(PPUIIUEHT.

IIpumep pacuera UTOTOBOM OLICHKH 110 DK3aMEHY .

B OGunere umeercs Tpu 3amaHus ¢ BecoBbIMH Kodddurmentamu 0,3, 0,35 u 0,35.
[TycTh onenku 3a kaxkaoe 3aaanue mno 100-6ampHoM mikane coctaBumin: 90, 70 u 85 co-
OTBETCTBEHHO. Torma uroromas olleHka 3a Owmier coctasiager: 0,390 + 0,35-70 +
0,35-85 = 81,25 = 81 Gamn.

[Tonmyuyennast onenka mo 100-0ayibHOM ITKaje OMpenessieT OIEHKY IO HaIUo-
HaJIbHOM miKasne u mkaie ESTS:

Cymma 6amioB Ouenka Ouenka
no 100-6anpHOI mKae no mkase ECTS 110 TOCYJIJAPCTBEHHOM IIKAJIE
90-100 A OTnnyHO / 3a4TEHO
80-89 B Xopo1o / 3a4TeHO
75-79 C
70-74 D v /
60-69 E JOBJIETBOPUTEIBHHO / 3a4TEHO
35-59 F He /
0-34 = YIIOBJIETBOPUTENIBHO / HE 3aY4TEHO

* — ¢ 00s3aTCILHBIM IMOBTOPHBIM M3YUYCHUEM AUCHUIIIINHEI.

Texkymuidl KOHTPOJb 3HAHUW CTYJIECHTOB IPOM3BOJUTCS MO PE3YJIbTATaM IIPAK-
TUYECKUX (CEMUHAPCKUX) 3aHATUN, UHAMBUIYAIBHOTO 3a/IaHMsI, BO BPEMsI KOHTPOJIb-
HBIX OIIPOCOB B XOJI€ NIPOBEACHUS 3aHATUMN.

4.4 Tlpumep TeKylIero Onpoca Ha NPaAKTHYeCKNX (CEMMHAPCKNX) 3aHATHIX

[TpumepHas TeMaTHKa BOIIPOCOB JJIsl YCTHOTO TEKYIIETO Onpoca:

1. Ot yero 3aBUCUT KOA(DPHUITUECHT TEIUIONPOBOTHOCTH JIFOOOTO BelecTBa?

2. UeMm xapakTepu3yeTcsi KOHAYKTUBHBIN TETJIOBOW MOTOK?

3. Kak mporcxoauT KOHBEKTUBHBIN TEMJIO0OMEH?

4. Yto Takoe paaHaliMOHHBIN TEIJIOBOM MOTOK U KaKOBBI OCOOEHHOCTH 3TOT'O BH-
Ja TerionepeHoca’?

5. Ilepeunciute COCTABISAIONIME MOTOKA TEMJIOBOTO U3IYUYEHUS B 3aBUCUMOCTH OT
(dbu3nYecKoro mpoiecca B3auMOACHCTBUS U3TyYCHUS U BEIIECTBA.

6. UTo Ha3bIBAIOT MONyCHEPUUECKUM U CHEPUIECKUM TOTOKOM H3ITYUCHHS?

7. Uto Takoe abCOJIFOTHO YEPHOE TEJIO0?

8. Uto Takoe cepoe Teino?

9. ApryMeHTUPOBAHHO OOBSICHUTE PA3IUIMs MEXAY MPO3PAYHBIM, MTOTYNPO3pay-
HBIM 1 HETIPO3PAYHBIM TEJIOM JIJISl TETUIOBOTO M3JIYYCHHUS.

10. Jlyist 9ero MCIONb3yeTCsl MPU SKCIEPUMEHTAIBHBIX HUCCIEAOBAHUSIX MOJIEITb-
Has KUJIKOCTh?



11. Kakum o0pa3oM U3MEpSIOTCS MOl TEMIEPATyphbl B IOTOKAX KHUAKOCTH U Ta-
3a?

12. IlpuBenure GopMyily sl OLEHKH TOMYCTUMOW MOTPEIIHOCTH MpU U3Mepe-
HUU TOJIEH TeMIIepaTyphl B MOTOKAX XKUAKOCTH U rasa.

13. Yem obecrnieunBaeTcsi TpeOyeMasi TOYHOCTh U3MEPEHHUS TEMITEPATyphl B TIOTO-
Kax KMUJIKOCTH U raza?

14. JInst yero Hy»KHO OLEHUBATH MapaMETPhl ra30BOro MOTOKA B 3aBUCMMOCTH OT
3Ha4eHus ynuciaa Maxa?

15. C noMoIbl0 KaKuX HU3MEPUTENBHBIX CPEACTB MOYKHO IMPOBOJUTH SKCIEPHU-
MEHTAJIbHbIE UCCIIEIOBAHUS TIOJIEH TeMIIepaTypbl B TOTIOYHBIX KaMepax KOTIOB?

4.5 KypcoBoe npoeKTHpPOBaHHE
VY4eOHBIM MJIaHOM KYpPCOBOE MPOEKTUPOBAHUE HE 3aIlNIAHUPOBAHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTEpaTypa

1. KamaeB, B. B. MeTOI[BI SKCIICPUMCHTAJIBHOI'O HCCICAOBAHUSA TCINNIOTCXHOJIOTHNYC-
CKUX TporieccoB : yue6. mocooue / B. B. Kamaes ; TOYBIIO «JIOHHTY». — Jlonenxk : JIOH-
HTY, 2020. — 253 ¢. — Pexxum noctyna: http://ed.donntu.ru/books/20/cd10212.pdf.

2. TemmomeTpus: TEOPHs, METPOJIOTHsI, TpakThKa. MoHorpadus : B 3-X KHUTAX.
Ku. 1 : Metoas! u cpeacrtBa usmepenus temioBoro notoka / T. I'. I'pumenko, JI. B.
Hexyma, JI. 1. BopoOseB [u ap.] ; mox pen. a-p texH. Hayk T. I'. ['pumenko. — Kues :
HNuctutyt Texuuueckoit termnodusuku HAHY, 2017. — 438 c. — Pexxum nocrtymna:
http://ed.donntu.ru/books/19/cd9340.pdf.

I1. TonosiHUuTEILHASA JIUTEPATYpPaA

3. Jlobona, E. JI. DkcniepuMeHTabHBIE METOAbI UCCIIEIOBAHUS IIPOLIECCOB TeM-
nonepeHoca u UK-auarnoctuku / E. JI. JIobona. — Tomck : U3natensckuit lom Towm-
CKOTO TOCYyJIapCTBeHHOro YyHuBepcutera, 2017. — 41 c¢. — Pexum pgocryna:
http://ed.donntu.ru/books/19/cd9338.pdf.

4. VImxeHepHbIN SKCIIEpUMEHT [DNEKTPOHHBIN pecypc] : yuel. mocodue AJis CTy-
JICHTOB MarucTparypsbl, oOydaromuxcs no HanpasiaeHuto 140100.68 "TemnosHepreTrka
u temiorexauka" / B. W. Jlsmkos; B. U. JIsmkos; ®I'BOY BIIO "TaMm00B. roc. TexH.
yH-T", dak. "Maructparypa". — 1 M6. — Tam6os : TI'TY, 2014. — Pexxum gocrtymna:
http://ed.donntu.ru/books/19/cd9339.pdf.

6 YYHEBHO-METOANYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKUE U3TaHMsl, pa3paborannbie B JOHHTY:

5. Kamaes, B. B. KoncnekT nekuuii mo gucuuriiae « MeTo bl SKCIIepUMEHTAITb-
HOTO MCCJICIOBAHUS TEIUIOTEXHOJOTHUECKUX TporieccoB» ((J1s1 CTYJCHTOB OYHOM M 3a-
O4YHOU GopMm 0oO0ydeHHs HampaBiieHHs TOATOTOBKH 22.04.02 «Metamtyprus», maru-
crepckoit mporpammbl «[IpombiieHHas Terorexuuka») / Kamaes B. B. — JloHenk :
JNOHHTY, 2019. — 76 c. (moctyn uepe3 INYHbIA KaOMHET CTY/IEHTA).


http://ed.donntu.ru/books/20/cd10212.pdf
http://ed.donntu.ru/books/19/cd9340.pdf
http://ed.donntu.ru/books/19/cd9338.pdf
http://ed.donntu.ru/books/19/cd9339.pdf

6. Kamaes, B. B. Meroanueckue yka3zaHus K NMPOBEICHUIO MPAKTUYECKUX 3aHS-
TUW 10 AUCHUIUIMHE «MeToAbl SKCIEPUMEHTAILHOTO UCCIEAOBAHUS TEIIOTEXHOJIOTH-
YECKUX MPOLIECCOBY JJIA CTYJICHTOB HampaBieHus noarotoBku 22.04.02 «Metamtyp-
rusi», Marucrepcko mporpammbl «lIpombinienHas Ttemiorexnuka»y / ['OYBIIO
«JJOHHTVY», kad. Texunueckoit temnodusuku, coct. Kamaes B. B. — Jlonenk : JJOH-
HTY, 2019. — 36 c. (mocTyn 4yepe3 TUYHBIN KAOUHET CTYJICHTA).

/. Kamaes, B. B. Meroauyeckue ykazaHusi K CaMOCTOSITEILHON paboTe CTy/IeH-
TOB MO JAUCHUIIINHE «METOIbl SKCIEPUMEHTAIBHOTO MCCIIEOBAHUS TEIIOTEXHOJIOTH-
YECKUX MPOLIECCOBY» I CTYJCHTOB HampaBieHus noarotoBku 22.04.02 «Meramtyp-
rus», marucrepckod mporpammbl  «[Ipombiniuiennas Ttemnotexauka» / ['OYBIIO
«JIOHHTVY», kad. Texanueckoit Ternodusuku, coct. Kamaes B. B. — Jlonenxk : JIOH-
HTY, 2019. — 18 c. (noctyn 4uepe3 INYHBIN KAOWMHET CTYACHTA).

8. Kamaer, B. B. Meroaunueckue ykazaHus K WHAUBUIYAIbHBIM 3QJIaHUSM IO
JUCHUIUIMHE «MeTo/Ibl 3KCIEPUMEHTAILHOTO HMCCIEAOBAHUS TEIIOTEXHOJIOTUYECKUX
MPOIIECCOB» ISl CTYJICHTOB OYHOU M 3a04HOM (hOopMbI OOyUYEHUs HANpaBIEHUS MOJrO-
ToBKH 22.04.02 «MeTamnyprusi», Maructepckou nporpammsl «IIpomebliieHHas Temio-
texHuka» / FOYBIIO «/JIOHHTY», kad. Texuuueckoit termodusuku, coct. Kamaes B.
B. — onenk : JIOHHTY, 2019. — 16 c. (mocTyn 4yepe3 JIMYHBINA KAOUHET CTYACHTA).

JJIEKTPOHHO-UH(OPMALMOHHBbIE PECyPCHI:
ObC IOHHTY - http://library.donntu.ru/
9BC IPR SMART - https://www.iprbookshop.ru/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJIMHBI

1. Yueonasn adoparopus No5.013 yueOHbIN KOpITyC 5 /U1 IPOBEICHUS 3aHATUI
neknuonHoro tumna. (Kommnberorep, onepanuonHas cucrema Linux Ubuntu 16.04 (2016),
LibreOffice 4.3.0 (2015); cneumnanu3upoBaHHas MeO€sb: JOCKAa ayAUTOpHAsl, MapThI,
cTeHAbl U makartel. JlabopaTopHas paboTa 1Mo onpeaeneHni0 KOHBEKTUBHOIO TEMI000-
MEHa Ha TMOBEPXHOCTH TOPU3OHTAILHOU TPYyObl; JabopatopHas paboTa MO H3YYEHUIO
UCTEUCHUS ra3a HU3KOTO JIaBJICHUS Yepe3 OTBEPCTHUS U HAcaIKu; JlabopaTopHas paboTa
10 ONpeneseHrI0 Kod(pPuuueHTa TerIonpoOBOJHOCTH PA3HOPOIHBIX METAUIOB; J1a00-
paTopHasi paboTa HcCae0BaHus TEIIoNEepeiauyll IPU BbIHYKIEHHOM JIBUKEHUU BO3/Y-
xa B TpyOe; nabopaTropHas paboTa MO MOCTPOCHHUIO MbE30METPUYECKON W HAIOPHOU
JIMHUY JJ1s1 TPyOOIPOBO/Ia MEPEMEHHOTO CeUeHuUs; JabopaTopHasi paboTa 1o onpeserne-
HUIO TIOTEPb JaBJICHUS U TPEHUS Ha MECTHBIX CONPOTHUBIICHUSX; JJabopaTopHas padboTa
UCCJIEJOBaHMSI a3pOIMHAMUKH CBOOOIHOM CTPYH; BBHICTaBKa JIOMATOK MAPOBBIX TypOUH;
BBICTaBKa OTHEYIOPHBIX M3/EJINIA; HarpeBaTelbHbIC TIeUn AJI1 UCCIIEOBaHMs HEeCTalu-
OHAPHOTO TEIJIOBOIO COCTOSHUS Pa3/IMYHbBIX TEJ; MAKEThl METAITYPIHUECKUX IMeUel C
OJIHOM BEpXHEW TOpesKOW; MAKEThl TEIUIOM3OJISILUU TPYOOIpPOBOAOB; MAKET Kamepbl
TIeYH JIJIs1 UCCIICIOBAHMSI a3POIMHAMUYECKON KapTUHBI TEUEHUS Ta30B; (hu3nueckas Mo-
JieJIb YCTAHOBKH KHUIISILIETO CJOS; IEMOHCTPAILMOHHBIA 00pa3el COBPEMEHHOM ra3oBou
TOPEJIKH; MaKeT 30HTOBOTO OTCOCA; aMIIEPMETPHI U IPYrue MpUOOPHI ISl U3MEPEHUS
Pa3IMYHBIX AIEKTPUIECKUX MTapaMETPOB).


http://library.donntu.ru/
https://www.iprbookshop.ru/

2. YueoHas jgadoparopusi No5.013 yueOHBIN KOpITyC 5 IS IPOBEICHUN MpaK-
trueckux 3anatuil. (Kommerorep, onepamnuonHas cucrema Linux Ubuntu 16.04 (2016),
LibreOffice 4.3.0 (2015); cneumanu3upoBaHHas MeOe€lb: JOCKa ayAUTOpHAsl, MapThI,
CTeHJIbI U TU1akaThl. JlabopaTopHas paboTa Mo onpeaesIeHHI0 KOHBEKTUBHOTO TEII000-
MEHa Ha TOBEPXHOCTH TOPU3OHTAJILHOU TPYyObI; JabopatopHas paboTa MO H3YYEHHUIO
WCTEUCHUS ra3a HU3KOTO JIaBJICHUS Yepe3 OTBEPCTHUS M HACaIKW; JabopaTopHas paboTa
10 OMNpeneseHrI0 Ko3(pPuIueHTa TermIonpoBOJHOCTH PA3HOPOIHBIX METaUIOB; J1a00-
paTopHas paboTa UCCIIeIOBaHUS TETUIONEPEIaur MPY BBIHYKJICHHOM JIBHDKCHHH BO3TY-
xa B TpyOe; mabopaTropHas paboTa MO MOCTPOCHHUIO MbE30METPUUYECKON W HAMOPHOU
JIMHUY JJ1s1 TPyOOIPOBO/Ia MEPEMEHHOTO CeueHuUst; JabopaTopHas paboTa 1o omnpesene-
HUIO TIOTEPh JABJICHUS M TPEHUS HA MECTHBIX COMPOTHUBIICHUSX; JabopaTopHas paboTa
UCCJIEIOBAHUS adPOJUHAMUKHI CBOOOJIHOM CTPYH; BBICTaBKA JIOMATOK MapOBbIX TYpOUH;
BBICTaBKa OTHEYMOPHBIX U3JIEINI; HArpeBaTelbHbIE TIeUn ISl UCCIICIOBAHUS HECTallU-
OHAPHOTO TEIJIOBOTO COCTOSTHUSI PA3TUYHBIX TEJl; MAKEThl METAJUTYPTHUECKUX TeUei ¢
OJTHOM BEpXHEH TOpPENKOW; MaKeThl TEILIOM3OJISIIIMN TPYOOTPOBOJOB; MAaKET KaMepbl
MIeYM JJI UCCIICIOBAHUS a3pOIMHAMHYECKON KapTUHBI TCUCHUS Ta30B; (pr3ndecKas Mo-
JieJIb YCTAHOBKH KHUIISILIETO CJOS; IEMOHCTPAIIMOHHBIA 00pa3el COBPEMEHHOM ra3oBo
TOPEJIKN; MaKeT 30HTOBOTO OTCOCA; aMIIEPMETPhI U JIPyrue MpUOOPHI NI U3MEPEHUS
Pa3IMYHBIX AJIEKTPHUUCCKUX ITAPaMETPORB).

3. llomemmeHust AJisi CAMOCTOSITEIbHOI PadoThl C BO3MOXKHOCTBIO TOJIKITFOUE-
Hus K cetn «VHTepHeT» M obOecreueHrneM JOCTYIa B DJIEKTPOHHYIO WH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3allii: YWTajJbHBIE 3alibl, yuyeOHble Kopmyca 2,3.
(KomnproTepHas TeXHHUKA C BO3MOKHOCTBIO TTOAKITIOYeHUS K ceTu «HTepHeT» u obec-
NEYEHUEM JIOCTYIIa B DJIEKTPOHHYIO MH(POpMaIIMOHHO-00pa3oBaTenbHyto cpeny (INOC
JOHHTY) u snexrponHo-6ubmuoreunyto cucremy (ObC IPRbooks), a Takxke BO3-
MO>XHOCTBIO HMHJIMBHUIYaJIbHOTO HEOTPAHWYEHHOTO JocTyna oOydaroniuxcs B ObC u
BUOC nocpencteom Wi-Fi ¢ nmepcoHanbHbIx MOOMIBHBIX ycTpoicTB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas nunen3uss MPL 2.0/ Grub loader for
ALT Linux — muniensuss GNU LGPL v3/ Mozilla Firefox — munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — nunensus GNU GPL.
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