MUHUCTEPCTBO OBPA3OBAHUS 1 HAVKU
JIOHELIKOM HAPOJTHOM PECITYBJIMKU
I'OCY IAPCTBEHHOE OBPA3OBATEJIbHOE YUPEX/IEHUE
BBICILIEI'O MPO®ECCUOHAJIBHOI'O OBPA30OBAHUS
«JIOHELIKUI HALIUOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»

PABOYASI TIPOTPAMMA JUCHUIIJIMHBI
51.B.09 Crierisorpockl MpOeKTUPOBaHMS TEILIOBBIX PEKAMOB MIEYHBIX arperaros

Harmnpapnenue noaroToBKH: ~ 22.04.02 Metainyprus
HanpasneHHOCTb (IpoduiIb): [TpombIliuIeHHAs TEIIIOTEXHUKA
[Iporpamma: Marucrparypa
d®opma o0yueHus: OYHasl, 3a04Hasl
®opma 00yueHus Oynas 3aoyHas
CemecTtp(b1) 2 2
OO61ast Tpy10EMKOCTB B 3.€./9acax 5/180 5/180
KonTtakTHas paboTa (4ac.), B TOM YHCIIe: 72 14
JIeKIuu (Jac.) 34 -+
naboparopHble paboTHI (Yac.) - -
npakTHYecKre (CEeMHUHAPCKKE) 3aHATHSA (Yac.) 34 4
CamocrosTenpHas pabora (dac.), B TOM YHCIIE 54 130
KypcoBoii mpoekT (paboTa) (cemectp/yac.) - -
Konrposs (3K3aMeH, 4ac./3a4€T) sK3aMeH, 54 | sk3ameH, 36

Jonenx, 2023 r.




Pa6Goyass mporpaMma JUCHUIUIMHEI «CrienBoNnpochl NPOEKTHPOBAHHUS TeIJIo-
BbIX PEKMMOB IEYHbIX ArPeraToB) COCTaBlIeHa B COOTBETCTBUHU C YYEOHBIM ILIAHOM
o HampasiieHuIo noarotosku 22.04.02 «Metamtyprusi» (HanpaBlIeHHOCTh IPOQHUIIE:
«IIpoMmpIlieHHas TerioTexHuka») it 2023 roga npuéMa 1o O4HOM U 3a04HOM (op-

MaM 00y4eHHs.

CocraBHuTe/Ib:

JOLIEHT Kadepbl
«TexHuveckast TEII0U3NKAY»
K.T.H., TJOLEHT

g

Kamraes B.B.

(noanuce)

(®.11.0.)

PaGoyas nporpaMma paccMOTpeHa H YyTBep:KJeHa Ha 3acellaHud KadeIpsl

«TexHudeckas TerIOpU3NKay.

ITporokoin ot «10» mapra 2023 rozxa Ne 12

/BaBenonmnﬁ kadenpoi ‘ % '

Buprokos A.B.

(moanwcs)

(®.1.0)

Pa6Gouas nmporpamMma opoGpeHa y4yeGHo-Meroanyeckoii komuceneii I'OYBIIO
«JIOHHTY» 1o HanpasieHuo noarotoBkd 22.04.02 «MeTtamryprus».

[Tpotokon oT «29» mapta 2023 roga Ne

o

[Ipencenarens -

Cuutko C.A.

Mﬂucs)

(®.1.0.)

PaGouas nporpamma mpoaiena Juist 20 roja npuéMa Ha 3ace[jaHuu Ka(eapsl

«Texuuueckas Terao(QU3UKay.
[Ipotokoin oT « » 20

3apenyromnmii kadenpoi

roxa Ne

(noamuce)

(®.1.0.)

Pa6ouas nporpamMa npoaiena st 20 roja npuéMa Ha 3ace[JaHuM Kadeapsl

«TexHudeckas TeTUIOPUIUKAY.
[Tporoxon o1 « » 20

3aBenyromuii kadenpoi

roja Ne

(nmoanmce)

(®.1.0.)

Pa6ouas nmporpamma mpoiiena Juist 20 roja npuéMa Ha 3aceJJaHuH Kageapsl

«Texuuueckas TerIoGu3nuKay.
[IpoTokoi oT « » 20

3aBenyrouuii kadeapoi

rona No

(noamnuce)

(®.1.0)

Pa6ouas nmporpamma mpoiiena Juist 20 roja npuéMa Ha 3ace[JaHuM KaQeapsl

«TexHudeckas TEINIOPUZUKAY.
[Iporokon ot « » 20

3aBenyromii kageapoi

roxa Ne

(noamuce)

(P.H.0)



1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA JNCIUITJINHBI

JlucruminHa paccMaTpuBaeT BOMPOCHI, KAaCAoIIUECs METOJIOB U CIIOCOOOB Mpo-
MBIIJIEHHON TEPMHYECKOU MmepepabOTKH TBEPABIX OBITOBBIX OTXOJOB, a TaKXe MPOEK-
TUPOBAHUSI COBPEMEHHBIX HHEProcOeperaromux TEIUIOTEXHOJIOTUH MO0 YyTUIM3aluu
TBEPJBIX OBITOBBIX OTXOIOB.

[lenpro mpemnomaBaHus TUCIUIUIMHBI SBISETCS. U3YYEHHE METOJIOB M CIIOCOOOB
IIPOMBITIUICHHON TEPMHYECKOM MepepabOTKH TBEPIbIX OBITOBBIX OTXOJOB; BHEITHETO U
BHYTPEHHETO TEIJIO0OMEHA, TEIJIOBOW pabOThl arperaTtoB Il TEPMHUYECKON mepepa-
OOTKH TBEPBIX OBITOBBIX OTXOJIOB; PA3IMUHBIX TEIJIOBBIX PEKUMBI PAOOTHI ITUX arpe-
raToB; MPOEKTHUPOBAHNE YHEPTOCOEPETAIONINX TETUIOBBIX PEKUMOB arperaToB JJisi TEP-
MUYECKON TIepepabOTKU TBEPABIX OBITOBBIX OTXOJIOB.

B pe3ynbpTaTe 0CBOCHUS MTUCIUIUTAHBI CTYJEHT JT0KEH

3HATh:

— KJIaccu(UKaIio METOAOB U CIIOCOOOB MPOMBINIJICHHONW TEPMUYECKON TMepepa-
OOTKHU TBEP/IbIX OBITOBBIX OTXO/IOB,;

— OCHOBHBI€ TIOJIXO/IbI M TEXHOJIOTHUHU TI0 OOPAIIEHUIO C OTXO0IaMU;

— MEXTYHAPOIHBIN OIBIT M COBPEMEHHBIE TEXHOJOTUN OOpaIeHUsI C OTXO/IaMH;
9YeM HY»XHO PyKOBOJICTBOBATHCSI MPU BBIOOPE TEMIIEpaTypbl TEPMUUYECKOTO TpoIiecca 1Mo
nepepaboTKe TBEPABIX OBITOBBIX OTXOJIOB U IPHU BBIOOpE crocob0a TEPMHUUECKOM mepe-
pabOTKH TBEPABIX OBITOBBIX OTXOIOB,;

— OCHOBBI IPUMEHEHUS U MTPOCKTUPOBAHUS OCHOBHBIX METOJIOB M CIIOCOOOB MpO-
MBIIIJIEHHON TePMUUYECKON MepepadbOTKU TBEPBIX OBITOBBIX OTXOIOB.

YMETh:

— MPaBWJIBHO OMPENEITUTCS CO CTpaTeruel MpOeKTUPOBAHUS dHEprocOeperarolie-
ro TEIUIOBOTO peXUMa arperara npu TepMUYECKOM repepaboTKe TBEPAbIX OBITOBBIX OT-
XOJI0OB IPUHUMAsi BO BHUMAHUE IKOJIOTMYECKYI0 0€30MacCHOCTh TEPMUUYECKON TEXHOJO-
THH TTepepaboTKe TBEPABIX OBITOBBIX OTXO/IOB,;

— IPOEKTUPOBATH OCHOBHBIE MPOIECCH U 000PYAOBaHNE B 00JIACTH TEPMUUECKON
nepepadOTKU U YTHIIU3AIMHI TBEPIBIX OBITOBBIX OTXOJIOB;

— pa3pabaTeiBaTh 2HEProd(PGHEeKTUBHBIC TEXHOJOTUH IO ONTUMHU3AINHN B 00J1aCTH
TEPMHUYECKOMN TIepepadOTKH TBEPABIX OBITOBBIX OTXOJIOB;

— J1aBaTh OLEHKY 3(PHEKTUBHOCTH MEPOIIPHUSATHIN, HAITPABICHHBIX HA COKPAIICHNE
KOJIMYECTBA OTXOJIOB;

— BHEIIPSTh HOBBIE MEXAHHM3MBI YIPABIEHUS OTXOJaMHW Ha OCHOBE MHUPOBOTO
OTIBITA.

BJIQ/IETh:

— METOJIUKOW BhIOOpA TEPMUYECKUX arperaroB C Y4€TOM UX AKOHOMHUYECKUX U
AKOJIOTUYECKUX TIPEUMYIIIECTB;

— HaBBIKAaMH PallMOHAILHOTO BhIOOpa PEXMMOB U BHJIa 000PYAOBAHUA IS pa3-
JMYHBIX BUJOB TEPMUUYECKON MEPEPAOOTKU U YTUIIU3AIIMHU TBEPIBIX OBITOBBIX OTXOJIOB;

— HaBBIKAMM TPAKTUYECKUX PACUETOB U KOHTPOJISI HajJ pabOTOW arperatroB 1o
IIPOMBITIUICHHON TEPMHYECKOM ImepepabOTKH TBEP/IbIX OBITOBBIX OTXO/IOB.

[lepeuncnennbie pe3ynbTaThl 00yUeHUs SBISIOTCS OCHOBOW It POPMHUPOBAHUS
CIICYIOIINX MPOPECCHOHATHHBIX KOMITETEHITUH:



IK-2. Cnocoben pa3pabaThiBaTh NPEUIOKEHHS 1O MOBBIIICHUI0 KayecTBa 3a-
JAHHOTO BHJIa METAJUIONPOAYKIIMU IIPU €T0 TEIUI0OBOi 00padoTKe.

2 MECTO JUCHHUILINHBI BOCHOBHOHN OFPA3OBATEJIBHON
IMPOI'PAMME

JucuuminHa OTHOCUTCS K 4acTH, (GOpMHUPYEMOM ydacTHUKaMU 00pa3oBaTelb-
HbIX oTHOIIeHu bioka 1 nuctumniaue (Moaysei) yueOHOro miaHa.

basupyercs Ha 3HAHUAX, YMEHHSIX W HABBIKAX, KOTOPBIC CTYACHT MPUOOpE TIpH
OCBOCHHMH TPEANMICCTBYIOMNUX JUCHUIIINH. TEIUIOTEXHUKA, TEMJIOMAacCOOOMEH, KOH-
CTPYKIIMHM TETUIOTEXHOJOTUYECKUX arperatoB, WHHOBAIIMOHHBIE M pecypcocOeperaro-
II1€ TEXHOJIOTHU B METAJUYPTUU U CePTU(UKAIUS METAJUIONPOIYKIIUN, THAPOTA30 11~
HaMHUKa, TEPMOJMHAMUKA, TEIIOMAacCOOMEHHBIE TIPOIIECCH U YCTAaHOBKH, aBTOMAaTH3a-
1A IPOU3BOJICTBEHHBIX MPOIIECCOB, MUKPOIIPOIIECCOPHAs TEXHUKA, a TAK)KE HA 3HAHU-
SIX U1 YMEHHSIX, KOTOpPbIE CTYyACHT MpHOOpe NpH MOJAroTOBKE OakaiaBpa Mo HampasJe-
Huto oarotoBku 22.03.02 «MeTammyprusi».

3HaHUs, YMEHUS U HABBIKU, IPUOOPETEHHBIC TP OCBOCHUM JAHHOW TUCIMILIH-
HBI, PEATU3YIOTCS CTYICHTOM IMPU U3YYCHUU MOCIEAYIONUX JUCIUILUIMH y4eOHOro Tia-
Ha (MHTEHCU(DUKALUS TEMIOMAcCCOOOMEHHBIX MPOILIECCOB B TEXHOJOTHUECKUX arpera-
Tax, COBPEMEHHbIE MNPOOJEMbl METATYPrUYECKOM TEIUIOTEXHUKH, MOJICIUPOBAHUE
TEIUIOTEXHUYECKUX MPOILIECCOB B CTAHAAPTHBIX MH)KEHEPHBIX MAKETax, CHELBOIPOCHI
IPOCKTUPOBAHUS TEIUIOBBIX PEKHMMOB IEUHBIX arperaToB), MPOXOXKICHHH TroCyaap-
CTBEHHOHN UTOTOBOM aTTECTAllHH.

3 CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

3.1 PacnpenesieHue yu4eOHbIX 4aCOB M0 TeMaM JMCIHUIUIMHBI 1 BHIAM 3aHS-

HaumenoBanue Temsl KonnuectBo uacos
(comepkaTenbHBIX MOJIYJICH ) (ounas/3aounas popma)
B Tom uncie
Bcero Jlexumm [Tpaxr. Jlabop. CPC
(Cemun.)
YETBEPTHIA CEMECTP

Tema 1. CoBpeMEHHbBIE TEXHOJOTUH TIEpe- 8/16 on 2/0 i 4/15
padotku THO.
Tema 2. Bribop Temmeparypbl TepMHYe-
CKOTro0 Tiporiecca. Buennuit u BHyTpeHHmii | 16/18 4/0 4/1 - 8/17
TEMI000MEH.
Tema 3. IlpoexTupoBaHuE TEXHOJOTUI 32/19 10/1 12/2 ) 10/16
cxuranus ThO.
Tema 4. IlpoexTupoBaHME TEXHOJOTUI 10/15 2/0 2/0 ) 6/15
nupoauza ThO.
Tema 5. IIpoekTpoBaHHe TEXHOJIOTUH Ia- 10/17 on 2/0 i 6/16
sudukanmu THO.
Tema 6. IlpoexTupoBaHue IJIA3MEHHOTO 10/19 2/0 on i 6/18
Merona nepepadbotku THO.
Tema 7. IlpoextupoBanue  mapo- | 10/16 2/0 2/0 - 6/16




TUTa3MEHHOW NIepepadOTKU OTXOO0B.

Tema 8. IIpoekTupoBaHHe KOMOMHUPO-

BaHHBIX METOJOB TEPMHUECKOW mepepa- | 24/18 8/1 8/0 - 8/17
6otku THO.
KonrakTHas paboTa (JOmOJTHUTETbHAS) 4/6

NuauBunyanbHOE 3a1aHue -

Kypcosas pabora (mmpoekr) -

HToro no BUmam 3aHATHI 68/8
Kontpois 54/36
HUTOIO: 180 34/4 34/4 - 54/130

dopMupoBaHUE KOMIIETEHIIHII B pe3yJIbTaTe OCBOEHHUS TeM IUCUMILINHBI

TeMbl IUCIHUIIINHGI, HAllEJICHHBIE HA (OPMUPOBAHUE
Komnerenmn e > Hall (opmup
KOMIIETEHIINHU
[1K-2 Temsbr 1-8
3.2 Jlekuuu

Tema 1. Cospemennvie mexnono2uu nepepabomxu meepovix ObIMOBLIX OMX0008.

ConepkaHue TeMbl 1:

[ToHsiITHE O COBPEMEHHBIX TEXHOJIOTHSX MepepabOTKU TBEPABIX OBITOBBIX OTXO-
JIOB. 3aXOpOHEHUE TBEPIbIX OBITOBBIX OTXOJ0B. bHOXMMHYECKOE KOMIOCTHUPOBAHUE
otxo0B. Knaccudukanus MeTo0B TEPMUUECKOMN nepepabOTKH TBEPIbIX OBITOBBIX OT-
XOJIOB.

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

Tema 2. Buibop memnepamypsvi mepmuuecko2o npoyecca. Buewnuti u énympen-
HUL Menioo0OMeH.

ConepkaHue TeMbl 2:

Br16op Temmeparypbl TepMHUUECKOTO Tpoliecca. BHEIHMI U BHYTPEHHHUN TeTIO-
oOmeH. TeruoBasi paboTa mpombinuieHHOW meuun. [Ipsimble, oOpaTHbIE U CMEIIaHHBIE
MOCTAaHOBKM 3aJ1ay BHEUTHETO TEII00OMEHa.

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

Tewma 3. Ilpoexmuposanue mexunonozcuu cocueanus ThO.

ConepxxaHue TeMsl 3:

[TpoexktupoBanue TexHonoruu cxkuranus ThO. CrnoeBoe cxuranve ¢ MpUHYIU-
TeJIbHBIM TiepeMeninBaHueM u nepemenieHueM ThO. Cxuranue B KumdieM cioe. 3
Mo udUKAIUK KUISIEero cios. CtarmoHapHbIM KU cioi. [leun ¢ BUXpEeBBIM KH-
M citoeM. [ledn ¢ upKyIupyronmm KunamuM cioeM. Cxuranue-rasudukanus B
IJIOTHOM CJIO€ KYCKOBOTO Marepuaia 0e3 MpUHYIUTEILHOTO MEePEMEIINBAHUS U TIepe-
MeIllleHUsT MaTepuana. PerynupoBanue MOIIHOCTH IUIAMEHU JJI ONTUMAJIBHOW TEILIO-
BOM paboThI arperarta cxxuranust ThO.

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

Tewma 4. IIpoexmuposanue mexnonoeuti nupoausa THO.

Conepxanue TeMbl 4.




TexHomornyeckass cxema MUPOJU3a TBEPABIX OBITOBBIX OTXO0JI0B. MUHHU-3aBOJ
[TpomerTeit o nepepabOTKe yroabHBIX OTXOJ0B Ha OCHOBE BHICOKOTEMIIEPATYPHOTO M-
posn3za.

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

Tema 5. IIpoexmuposanue mexnonoeuii eazuguxayuu THO.

CoziepkaHue TeMBI S:

Oco0eHHOCTH MPOEKTUPOBAHUS YCTAHOBKH JIJISl TEXHOJIOTUU Ta3u(pUKaLUA OTXO-
10B. [IpoIyKThI U3 MOTy4aeMOro CUHTE3-Ta3a Mpu ra3uuKanuu TBEpbIX ObITOBBIX OT-
XOJIOB.

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

Tewma 6. IIpoexmuposanue niazmennoco memooa nepepabomxu THO.

ConepxkaHue TeMbl 6:

TennorexHomornueckas cxeMa mpolecca TUTa3MEHHON MmepepaboTKU TBEPIbIX
OBITOBBIX 0TXOA0B. [[pUHIIMTIHATBEHAS CXeMa TUTa3MEHHOM TOPEJIKY | IIa3MOTPOHA.

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

Tewma 7. [Ipoexmuposanue memooa napo-niazmeHHouU nepepadomku 0mxo0oos.

ConepxxaHue TeMbl 7:

CxeMa mpoliecca mapo-mia3MeHHON NepepadOTKU TBEPABIX OBITOBBIX OTXOJOB.
DHepreTuka M TEIUIOBOM OanaHC mapo-TUIa3MEHHOM MepepalOTKU TBEPIBIX OBITOBBIX
OTXO/IOB.

Jluteparypa k Teme 7: [1, 2, 3]

Tema 8. Ilpoexmuposanue KOMOUHUPOBAHHBIX MEMOO08 MEPMUUECKOlU nepepa-
OomKU Mmeepovix ObIMOBLIX OMX0008.

ConepxkaHue TeMbl §:

[MTporecc «Siemens». TIporecc «Noell». TIporiece «Thermoselect».

Jluteparypa k Teme 8: [1, 2, 3]

3.3 [IpakTHyeckue 3aHATHUS

Ne O0BeM, gac.
Tema 3ansTHs Jluteparypa
/11 OYH/330YH
IIpstmast, oOpatHasg M CMeIaHHas ITOCTAHOBKU 3a7adyu
1 | P P 8 211 3, 4]
BHEIITHETO TEIUIOOOMEHA.
Pacuért TemmoBoil MOITHOCTH pPEereHEPAaTUBHOI'O HArpeBa-
2 101 p P p 4/0 [1, 2]
TEJIBHOTO KOJIOILIA.
PacuéTt TermioBod MOIIHOCTH KaMEPHOI II€Yd C BBIKAT-
3 . P a1 L, 2]
HBIM ITOIOM.
Pacuért TenmoBoil MOITHOCTH POJIUKOBOM IIPOXOIHOH IIe-
4 B p POXOA 412 [1, 2]
4y,
5 MeTobl pacyeTa BHEIIHETO TEII000MEHa. 4/0 [3, 4]
6 MeTozp! pacueTa BHYTPEHHETO TEII000MEHa. 4/0 [3, 4]
Cemunap «IIpoekTupoBaHHE TEIUIOBEIX PEXKUMOB IIe-
7 MUHAp - «Ip p p 410 [1, 2,3, 4]
qeiy.
8 Cemunap «CKUTraHUE B CJIO€ MTAKOBOTO PACILIaBay. 4/0 [1, 2]
9 Cemunap «IIpoektupoBanue razudukannuu TBEpAbIX ObI- 40 1, 2]
TOBBIX OTXOJIOB B BUXPEBBIX PEAKTOPax». =!
HUTOI'O: 34/4

3.4 CamocTosiTeJibHasi padoTa CTyJAeHTa



Ne . O0BeM, gac.
Buapl caMocTOsTETHHON pabOTHI CTyIEHTA
n/n OYH/3204H
1 M3yueHne JeKIIMOHHOI0 MaTepuasia 31/80
2 IToaroroBka K MPaKTUYECKUM 3aHSATHSM. 23/50
3 BrImonHenne HHIMBUYaTbHOTO 3/IaHNS. -/-
HUTOTIO: 54/130

3.6 KypcoBoii npoexT (padora), HHAMBHAYAJIbHOE 3aaHUE
KypcoBoii mpoekT (paboTa) 1o IUCHUIUIMHE YyUeOHBIM IIJIaHOM HE MPEAYCMOTPEH.

4 ®OHJI OLIEHOYHBIX CPEJICTB

4.1 Kputepyuu U MIKAJBI 1J151 HHTETPUPOBAHHOU OLIEHKHU YPOBHsA cGopMUPO-
BAHHOCTH KOMIIETEeHIIUH

Cocmasnsarowias KomnemeHyuu — NOJTHOMA 3HAHUL

- HyJIEBOW ypOBEHb: HEBEPHBIC, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PYOBIX
OImMOOK OTBETHI Ha BOIIPOCHI. Y POBEHb 3HAHUH HIKE MUHUMAJIBHBIX TPEOOBAHNUI;

- MUHHMMAaJIbHBIM YPOBEHB: JAHbl HEIOJHbIE, HETOYHBIE U HEAPTYMEHTHUPOBAHHbBIC
OTBETHI Ha BOMPOCHI. JIOMyIIeHO MHOTO TPyObIX OMIMOOK. YPOBEHb 3HAHUN HUKE MUHU-
MaJIbHBIX TPEOOBAHMIA;

- IOPOTOBBIM YPOBEHB: JAHbI HEIOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAH-
HBIE OTBETHI Ha BOMPOCHL. [17T0X0O 3HAET TEPMUHBI, ONMPEACICHUS U TTOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, TPUHIUIIBLI. J[0TyIlIeHO MHOTO HErpyObIX OLINOOK;

- CPEIHUI YPOBEHB: JAHbl JIOCTATOYHO MOJHBIE, TOYHBIE U aApTYMEHTUPOBAHHbBIC
OTBETHI Ha BOIPOCHL. B 11€710M 3HAaeT TepMUHBI, ONPEACICHUS U TTOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. JIOMyIIIEHO HECKOJIBKO HETPYObIX OIIMOOK;

- IPOJIBUHYTHIA YPOBEHbB: JIaHbI MOJHBIE, TOYHBIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHL. 3HAET TEPMUHBI, ONIPEACICHUS U TTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIICHUS, TPUHIIUIIBI. JIOMyIIeHO HECKOIBKO HETPYOBIX OIIMOOK;

- BBICOKMU YpOBEHb: JIaHbI IOJIHBIE, TOYHBIE U apTyMECHTUPOBAHHBIE OTBETHI HA
BOIIPOCKI. 3HAET TEPMUHBI, ONPEJACICHUS U MOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH, CO-
OTHOUIEHHUSI, TPUHLMNBI. J[OMYyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnarowas komnemeHyuu — ymeHus

- HYJICBOM YPOBEHB: IIOJHOE OTCYTCTBHE ITOHMMAHMS CYTHM METOJUKU PEIICHUS
3aJlauyu, JIOMYIIEHO MHOKECTBO IpyOeHIuX OIMOOK / 3aaHusI HE BHIMIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHBb: €1a00€ MOHMMAaHUE CYTH METOJAMKH PELIEHUs 3aJauH,
JIOIyIIeHbI TpyOble ommOKu. Pemenust He o0ocHoBaHbl. He ymMeeT ncnosib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEpATYypy. He opueHTupyercs B cnenuanbHOM HAYYHOM JUTepa-
Type,

- IOPOTOBBII YPOBEHb: JOCTATOUHOE MOHUMAHUE CYTH METOJIUKU PEILICHUs 3314,
JOIy1IeHbl omunOKy. Perienust He Bceraa 00OCHOBAaHBL. YMEET MCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTepaTypy. Crabo OpHeHTHpYeTCs B CIIEUAIbHON HAy4YHOU JIUTEpaTy-

pe,



- CpeIHUN YPOBEHbB: B LIEJIOM [TOHUMAET CYTh METOJIMKH PEIICHU 3a/1auu, JTOIyIie-
Hbl ommOku. Pemienus He Bceraa OOOCHOBaHBL. YMeEET HCIOIb30BaTh HOPMAaTHBHO-
TEXHUYECKYIO U CIIEHUATIbHYIO HAYYHYIO JIUTEPATYPY;

- IPOABUHYTHIN YPOBEHB: B II€JIOM ITOHUMAET CyTh METOAMKHU PEIICHHS 33/1a4H, J10-
mylieHs! HeTouHOCTU. CriocoOeH 000CHOBATh PElIeHH. YMEET UCMOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CTICIUALHYIO HAYUIHYIO JIUTEPATYPY;

- BBICOKMH YpOBEHb: TOHUMAET CYTh METOJIMKHU perieHus 3anaun. CrnocodeH 0boc-
HOBaTh pEIICHUS. YMEET WCIOIb30BaTh HOPMATHUBHO-TEXHUYECKYI0 U CHEIHATbHYIO
HAY4HYIO JIUTEPATypy, NEPETOBON OIBIT.

Cocmasnarowas KomnemeHyuu — 61a0eHue HagblKamu

- HyJIEBOM ypPOBEHb: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITIOJIHEHUS IIPO-
(beccuoHanbHBIX 337a4. He MOXKeT BBIOJIHUTH 3aJaHMs;

- MUHUMAaJIbHBI YPOBEHb. HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBIINIOJIHE-
HUA TPO(ECCHOHANBHBIX 3a/1a4. VICIBITBIBAET CYIIECTBEHHbIE TPYAHOCTH MPH BBINOJ-
HEHHMU OTJEIIbHBIX 3aJJaHHI;

- TIOPOTOBBIN YPOBEHB: BJA/JE€ET HABBIKAMH BBINIOJHEHUS MPOQPECCHOHATBHBIX
3a/1a4 Ha OPOTOBOM YPOBHE. 3aJjaHus BBINIOJHSAET MEIJICHHO U HEKAYECTBEHHO;

- CpPEeIHUI ypOBEHb: BJIaJIC€T HABbIKAMHU BBINOJHEHUSA MPOQPECCUOHATBHBIX 3a-
nad. 3a7aHus BbINOJHSAET HA CPETHEM YPOBHE MO OBICTPOTE U KAUYECTBY;

- IIPOJABUHYTBHIM YPOBEHb: BJIAJCET YBEPEHHBIMU HABBIKAMU BBIIIOJIHEHUS IIPO-
(eccroHanbHBIX 3a7a4. BHICTPO M KaueCTBEHHO BBIMOJIHAET 3aJaHUs, HHOT/A JIOIMyC-
Kasi HE3HAYUTEJIbHBIE IOTPEIIHOCTH;

- BBICOKHMI YpOBEHb: BIIAJICET YBEPEHHBIMU HaBbIKAMM BBIIIOJIHEHUS TIpodeccu-
OHAJIBHBIX 3aJ1a4. BBICTPO M KayeCTBEHHO BBIMOJIHAET 3a/laHusi, TP HEOOXOJUMOCTH
JEMOHCTPUPYS TBOPUECKUN ITOAXON.

Obobwennas oyeHka cpopmupo8anHoCmu KOMnemeHyut

- HYJICBOM YpOBEHB: Ha HYJIEBOM YpPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONIHE;
OJTHA WJIN JIBE U3 TPEX, OCTANLHBIE — HA 00JIee BRICOKOM YPOBHE;

- MUHUMAJIbHBIA YPOBEHb: HA MHUHHMAJILHOM YpPOBHE C(HOPMHPOBAHBI: BCE CO-
CTaBJISIONINE; OJTHA WU JABE U3 TPEX, OCTAIbHBIC — Ha 00JIe€ BRICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHb: HA MOPOTOBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIO-
IIKE; OJHA WJIH JIBE U3 TPEX, OCTANbHBIC — Ha 00Jiee BEICOKOM YPOBHE;

- CpeIHUH YpPOBEHb: Ha CpPEeIHEM ypOBHE C(OPMHUPOBAHBI: BCE COCTABIISIIOIINE;
OJTHA VTN JBE U3 TPEX, OCTAILHBIE — Ha 00JIee BBICOKOM YPOBHE;

- IPOJIBUHYTHIA YPOBEHB: HA MPOJBHHYTOM yYpOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JISTIOIINE; OFHA UITH JIBE U3 TPEX, OCTATbHBIC — HA BRLICOKOM YPOBHE;

- BBICOKHI ypOBEHB: Ha BBICOKOM YpOBHE C(HOPMHPOBAHBI BCE COCTABIISIOIINE
KOMIIETEHIIN .

4.2 Bonpochkl K 3K3aMeHY U PUMeP 3K3aMeHAIMOHHOIr0 OujieTa
1. OxapakTepu3yiiTe OCHOBHBIE CIIOCOOBI MOIYYEHHS CBAJIOUHOTO ra3a.

2. Uto Takoe OMOTEpMUYECKOE KOMIIOCTUPOBAHHE M KaKuhe MPOOJEMBI CyIIle-
CTBYIOT y 9TOM TE€XHOJIOTHUHU NIEPEPaOOTKH TBEPABIX OBITOBBIX OTXOJ0B?



3. Kakue MeToapl TepMUUECKOH MepepadOTKH TBEPbIX OBITOBBIX OTXOOB CYIIIe-
CTBYIOT?

4. YeMm HY>KHO PYKOBOJICTBOBATbCS MPHU BHIOOpE TeMIEpaTyphl U BHIOOpE MeToAa
JUTSl TEPMUYECKON MepepadOTKU TBEPABIX OBITOBBIX OTXOH0B?

5. B ueM 3akiroyaeTcsi TEXHUYECKasi CyIIHOCTh METOANKU «OCTEKJIOBBIBAHUSY U
JIUIS1 Y€T0 BOOOIIIE OHA HYy»KHa?

6. OnummTe Kak MPOUCXOJUT IMPOIECC CIOCBOTO CHKUTAHUSI TBEPJBIX OBITOBBIX
OTXO/IOB C IPUHYAUTEIbHBIM NIEPEMEIIUBAHUEM U TIEPEMEILIEHUEM 3TUX OTXO0JI0B?

7. OnummTe BUABI ME€YEed C KUIIIAM CJIOEM II0 XapakTepy IpeBpallie-
HUS CJI0sI 3€PHUCTOrO MaTtepuasa B IICEBIOKUIKOCTb.

8. Ilpoananu3upyiite 0COOEHHOCTH U HIOAHCHI IIPU MPOEKTUPOBAHUH TEXHOJIOTUU
Ne4yeil Co CTalMOHAPHBIM KHUIISIIMM CIIOEM.

9. OxapakTepusyiTe 0COOEHHOCTH U HIOAHCHI NPU MMPOCKTUPOBAHUH TEXHOJIOTUU
Ne4Yeil C BUXPEBBIM KHUIISIIHUM CIIOEM.

10. [Ipoananu3upyiTe 0OCOOEHHOCTH M HIOAHCHI TIPU MPOCKTUPOBAHUHU TEXHOJIO-
TUU TMeYel ¢ UUPKYIUPYIOUUM KUIISIIUM CIIOEM.

11. Kakue cymiecTByOT Ha JaHHBIII MOMEHT BO3MOXHOCTH IO 3HEProdpQexTrn-
HOMY PETyJMPOBAHUIO MOIIHOCTU TUIAMEHH JUIsl ONTUMAIBHOM TENI0BOW padOThI arpe-
rata C)XKUraHus?

12. Onumure nporece ra3udukanuy B peakTope razudukalui B TUIOTHOM CJIO€
KyCKOBOTO MaTepuaia 0e3 MpUHYAUTEIHbHOTO TMepeMEIINBaHus U MEPEeMEIeHUsT MaTe-
puaia ¢ TEeIJI0BOW TOUYKHU 3PEHUS.

13. Yem u Kak MOXKHO 00ECHEUHUTh CTAOMIBHOCTH MPOLIECCa MOMyUYEHUsI CUHTE3-
raza npu ra3uuKanu TBEPIbIX OBITOBBIX OTXOA0B?

14. Tlpoananu3upyiite riaBHbIe MPOOJIEMbl MPU CKUTAHUU TBEPIBIX OBITOBBIX
OTXO/IOB.

15. Onummure mpouecc MUpoIn3a TBEPAbIX OBITOBBIX OTXOJOB U KaKOBBI MOJE3-
HbIE€ MPOJIYKTHI MOXHO MOJIYYUTh MPU MOMOIIM 3TO METO/Ia NEPEpabOTKU TBEPIbIX ObI-
TOBBIX OTXOJOB.

16. B ueM 3akitouaercss TEXHUYECKash CYHIHOCTb M TEXHOJIOTMYECKas OCOOEH-
HOCTh METOJIa MO MepepaboTKe YroJIbHBIX OTXOJIOB HAa KOT€HEPALMOHHOW YCTaHOBKE
[Ipomerei?

17. OxapakTtepu3syiiTe mpoliecc ra3uukaiuu TBEPbIX ObBITOBBIX OTXOJOB M IS
KAKUX LIeJIEd MOXKHO MPUMEHATh CUHTE3-Ta3.

18. OxapaxTtepuszyiTe OCOOCHHOCTH M HIOAHCHI MPH MNPOEKTUPOBAHUU CXEMBbI
npolecca IiIa3MeHHOM nepepadoTK TBEPAbIX ObITOBBIX OTXOJIOB.

19. Kak TemnoTexHOJOTHYEeCKH YCTPOEH arperaT Ajisl IIa3MeHHOW nepepadoTKu
TBEPJIBIX OBITOBBIX OTXOJ0B?

20. OnummmTe TpUHIKMI paOOThI MJIA3MEHHOW TOPENKU U HApUCYHTE cXxemMaTude-
CKH €€ OCHOBHBIE Y3JIBl.

21. TlogpoOGHO mpoaHaIU3UPYHTE OCHOBHBIE JOCTOMHCTBA M HEJAOCTATKH ILIa3-
MEHHOU NepepadOTKH TBEPABIX OBITOBBIX OTXO/OB.

22. Ha yeM ocHOBaH mpouecc napo-rjaa3MeHHON nepepadOTKU TBEPIBIX OBITOBBIX
OTXOJIOB U OXapaKTEepU3yHTe dSHEeprodaianc mpoiecca?



23. Yem obecrieunBaeTcsi BICOKO3((EKTUBHAs MepepadoTKa OTXOAOB IMPHU HC-
M0JIb30BAaHUU TEXHOJIOTMH Mapo-IJIa3MEHHOM MepepaOdO0TKH TBEPIBIX OBITOBBIX OTXO-
JIOB?

24. Kak peanusyeTcsl TEXHOJIOTHYECKash cXxema MepepabOTKU TBEPJIbIX OBITOBBIX
oTx0/10B 0T upMbI «Siemens KWU» 1 ykaxuTe Kakue BOSHHKAIOT HIOAHCHI M Ipo0Jie-
MBI TIPH UCTIOTH30BAaHUH JAHHOTO MeTo/1a?

25. Ha kakoM TeIJIOTEXHOJIOTHYECKOM MPHEME CTPOUTCS MepepadoTKa TBEPIBIX
OBITOBBIX OTXOJOB MO TexHoioruu (upmel «Noell» u ykaxute ee KI0ueBOE OTINYUE
oT TexHojorun pupmel «Siemens KWU»?

26. Kak peanmusyeTcsi TEXHOJIOTHYECKAsE cXeMa MEPepadOTKU TBEPJIbIX OBITOBBIX
OTXOI0B 10 TexHoJoruu « Thermoselect» u ykakute kakue BO3HUKAIOT HIOAHCHI U TIPO-
0JIEMBI ITPU UCTIOJIb30BAaHUH JTAHHOW TEXHOJIOTHH?

I'OYBIIO «/loHenkuii HANMOHAJIBHBIN TEXHUYECKUH YHHBEPCUTET»

IIporpamma: Marucrparypa
(bakanaBpHaT, CIELUATUTET, MAaTUCTPATYPa)
HanpasieHnue noaroToBku (CreuantbHOCTh): 22.04.02 Metannyprus
(koJ1, Ha3BaHMUE)
[Ipoduns (Marucrepckas mporpamma, CrieluaIn3anus): [IpombllIeHHAs TENIIOTEXHUKA
(Ha3BaHHE)
Cemecrp: TIEPBBIA CEMECTP

VYyeOnas aucuumiuHa:  CHelnBonpochl NPOSKTUPOBAHUS TEINIOBBIX PEKUMOB IEYHBIX arperaTos

BMJIET Ne 1

1. OxapakrepusyiiTe 0COOEHHOCTH U HIOAHCHI NPH MPOEKTUPOBAHUU CXEMBI Mpoliecca IMIa3MEHHOM
nepepadOTKU TBEPIBIX OBITOBBIX OTXOJIOB.

2. Kakue MeTo/1bl TepMUUECKOi epepaboTKH TBEPABIX OBITOBBIX OTXO/I0B CYIIECTBYIOT?

3. UeM 1 KaKk MOKHO O0€CIEYUTh CTA0OMIBLHOCTH MpOIlecca MOTYYEHUs CHHTE3-Ta3a NMpH ra3uuKauu
TBEPJABIX OBITOBBIX OTXOJIOB?

KPUTEPHU OLJEHUBAHUA
Kaoicoomy 3adanuro 6 sxzamenayuonnom ouneme (Kax meopemudeckum 60RPOCam, max u 3a0a4am) npuceausaemcsi 6eco-
6ot koappuyuenm. Cymma 6ecosvlx Koappuyuenmos no ecem 3aoanusim ourema pasua 1. Omeem Ha Kavicdoe 3a0anue
oyenusaemcs no 100-6anvrotl wikane.
B cnyuae meopemuuecxozo 3adanus oyenxa «100» cmagumcs 6 ciiyyae nOIHO20 CUCMEMHO20 PACKPbIMUS 8Onpoca be3 Ka-
Kux-1ubo Hemounocmetl. Bauibl CHUMAIOMCA, ecu 6 omeeme YnyujeHvl KaKue-imubo emopocmenenuvie momenmsoi (0o 10
bannos), donywenvl Hecyuwjecmeennvie Hemounocmu (0o 10 6annos), oonyujenvl cyujecmeentvie HeMOYHOCMU NpU npa-
8UNbHOM omeeme 6 yenom (0o 25 6annos), npu HedOCMAamoyHOM NpedCmagieHu Mamepuanos (6aibl CHUMAOMC KaKk
nPOYeHm HedOCMAaoWe20 Mamepuaild ¢ y4emom e20 3HaYUMOCmu,).
B cnyyae 3a0auu oyenxa «100» cmasumcst 6 ciyuae npedcmagienus NOIHO20 PEUEeHUst ¢ NPABUTLHLIM X000M U MOYHbLM
OMBEmoM, Npu 6EPHOM YKA3AHUU eOUHUY USMEPEHUSL 6CeX (DUUUECKUX GEIUYUH U BLINOTHEHHOM NOJIHOM AHAIU3E PEe3Yib-
mamos (ecau mpebyemcs). bannvl chumaromes, eciu 6 peuwleHuyu ecmv HECYWeCmeenHble HeMOYHOCIU, He NOGIUAGUIUE HA
pesyabmam (00 15 6annos), He6epHO YKA3AHLL UIU HEe YKA3AHbL eOUHUYbL USMEPEHUs. Pu3uuecKux eeaudun (0o 15 bannos),
oonyuervl Omoeibhble HeMOYHOCIU 8 X00€ PEUEeHUsl, He UCKA3USWUe X00 PeuleHus 8 yeaom (00 25 6annos), HemouHocmo
YUCTIeHHbIX pe3yabmamos (00 15 6annos), owubku 6 ananuze pezyibmamos (0o 20 6annos).
Hmoeosas oyenka 3a 5K3aMeH pacCcuumvl8aemcs, KaK Cymma npou3ee0eHutl OYeHOK 3a Kaxcooe 3a0anue Ha Ux 6eco8oll Ko-
asgpPuyuenm.
Tpumep pacuema umoz2o601i OYeHKU NO IKIAMEHY .
B 6uneme umeemcs mpu 3adanus c eecogvimu ko3gpguyuenmamu 0,3, 0,35 u 0,35. Ilycms oyenku 3a kasxcooe 3a0anue no
100-6annvroti wxane cocmasunu: 90, 70 u 85 coomeemcmeenno. Toeoa umozosas oyenxa 3a dbuirem cocmasasem: 0,3-90
+0,35:70 + 0,35-85 = 81,25 = 81 6ann.
Tonyyennas oyenxa no 100-06anieHoil wikane onpedensem oyeHKy no HayuoHambHou wkane u wkane ESTS.

YTBepkIeHO Ha 3aceaHuu Kadeapsl TexHuueckas Teropusnka
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3aB. kadempoii buprokos A.b
(moaruck) (®.1.0.)

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

4.3 Kputepum olleHMBaAHUA

Kaxxnmomy 3amannio B 9K3aMEHAITMOHHOM OujieTe (Kak TEOPETHUECKUM BOIIPOCaM,
TaK U 3a7auaM) mpucBauBaeTcst BecoBoi koddduunent. Cymma BecOBbIX K03(pPuiireH-
TOB TIO0 BCEM 3aJlaHusM OujeTta paBHa 1. OTBeT Ha KaxJ0€ 3aJlaHue OIICHUBAETCS TIO
100-6anpHOI mikae.

B cnydae teopernueckoro 3aganus oneHka «100» cTaBUTCS B cllydae MOJIHOTO
CHUCTEMHOTO PaCKpBITHUsI BoIpoca 0e3 Kakux-Iu00 HETOYHOCTeW. baibl cHuMaroTcs,
€CJIM B OTBETE YMYLIEHbI KaKue-IMOO BTOpOCTENEeHHbIe MOMEHTHI (10 10 6amnoB), no-
MyIIEHbl HECYIIECTBEHHbIE HETOYHOCTH (10 10 6aioB), NOMYyIIEHBI CYIIIECTBEHHBIC HE-
TOYHOCTH IIPU IIPABUIILHOM OTBETE B 11€JIOM (710 25 6auioB), MpyU HEAOCTATOYHOM Tpe/I-
CTaBJICHUU MaTepuasioB (OaJlJIbl CHUMAIOTCSI KaK MPOIEHT HEJAOCTAIOIEero MaTepuaia ¢
Y4€TOM €ro 3HaUMMOCTH).

B cnyuae 3agaum ouenka «100» craBuTCs B Cily4dae MPEACTABICHHS MOJIHOTO pe-
IICHUS C TPaBUIILHBIM XOJIOM M TOYHBIM OTBETOM, MPU BEPHOM yKa3aHUU €IUHUI] U3-
MepeHusl BceX (DU3MYECKUX BEJIMYMH U BBHIOJTHEHHOM IOJHOM aHAJIM3€ Pe3yJbTaTOB
(ecnu TpeOyeTcs). bamibl cHUMalOTCS, €M B PEIIEHUH €CTh HECYIIECTBEHHbIE HETOU-
HOCTH, HE MOBIUSBIINE HAa pe3ysbTar (10 15 6anioB), HEBEPHO yKa3aHbl WM HE yKa3a-
HBI €MHUIBI U3MEpPEHUs PU3NUECKUX BEIUYUH (110 15 6aIoB), HOMYIIEHb! OTACIbHBIC
HETOYHOCTHU B XOJI€ PEIICHUS, HE UCKA3UBIINE XOJ] pPEIIeHUs B 11eJIoM (110 25 0aioB),
HETOYHOCTh YHMCJICHHBIX Pe3yabTaToB (10 15 6amioB), omMOKM B aHAM3E PE3yJIbTaTOB
(mo 20 6amioB).

Ntorosas olieHKa 3a HK3aMEH PACCUUTHIBAETCS KaK CyMMa MPOU3BEIACHUN OIIEHOK
3a KaXXJ10€ 3aJ]JaHue Ha UX BECOBOW KOA(DPUIMEHT.

IIprmep pacuera UTOrOBOM OLIEHKH I10 DK3aMEHY.

B 6unere umeercs Tpu 3amanus ¢ BecoBbIMH Kodddurmentamu 0,3, 0,35 u 0,35.
[TycTh onienku 3a Kaxaoe 3ananue mo 100-6amipHol mikane cocraBuiau: 90, 70 u 85 co-
OTBETCTBEHHO. Torma uroroBas olleHka 3a Owmier coctasiager: 0,390 + 0,35-70 +
0,35-85 = 81,25 = 81 Gamn.

[Tonyyennast onenka mo 100-0ayibHOM 1IKajie OMpenessieT OIEHKY IO HaIuo-
HaJbHOM 1IKaJie u mkane ESTS:

Cymma 6amioB Ouenka Ouenka
no 100-6anpHOI mKae no mkase ECTS 110 TOCYJIJAPCTBEHHOM IIKAJIE
90-100 A OTnuyHO / 3a4TEHO
80-89 B Xopo1o / 3a4TeHO
75-79 C
70-74 D V1o /
60-69 E JOBJIETBOPUTEIBHHO / 3a4TEHO
35-59 F He /
0-34 = YIIOBJIETBOPUTENBHO / HE 3a4TEHO

* — ¢ 00s3aTCILHBIM IMOBTOPHBIM M3YUYCHUEM AUCHUIIIINHBI.



Texkymmii KOHTPOJIb 3HAHUW CTYAEHTOB IIPOU3BOJIUTCS IO PE3ysIbTaTaM IIpak-
TUYECKUX (CEMUHAPCKUX) 3aHATHI, BO BPEMsI KOHTPOJIBHBIX OIPOCOB B XOJE MPOBEJE-
HUS 3aHATHMN.

4.4 Ilpumep TeKyLIEro onpoca Ha NPAKTHYECKUX (CEMHUHAPCKNX) 3aHATUAX

[IpumepHas TeMaTHUKa BOIPOCOB JIJIsl YCTHOT'O TEKYLIEro OMpoca:

1. IIpsimMast mocTaHOBKA 3a/1a4M BHEIIHETO TerjoooMeHa. OObsICHUTE CYTh MOCTa-
HOBKH 33/1a4H.

2. OGparHas MMOCTaHOBKA 3a/1a4dl BHEIIHETo TersioooMeHa. OObICHUTE CYTh IO-
CTAHOBKH 3a/1a4U.

3. CmemraHHas MOCTaHOBKA 3aJlayl BHEIIHETO TeriooomMeHa. OOBSCHUTE CYTh
IIOCTAaHOBKH 33/1a4U.

4. Tlopsanok pacuéra TEIJIOBOM MOIIHOCTA PETEHEPATUBHOIO HAarpeBaTEIbHOTO
koJjioana. [IpuBenure 0COOEHHOCTH JaHHON pacyeTHOM 3a1auHu.

5. Ilopsigok pacuéra TENmI0BOW MOUTHOCTH KaMEPHOM MeUr C BBIKATHBIM MOJOM.
[IpuBeauTe 0OCOOEHHOCTH JAHHOW pacueTHOM 3a/1auH.

6. [Topsok pacuéra TEMIOBON MOIIHOCTH POJUKOBOM mpoxoaHou meun. [Tpuse-
JUTE 0COOCHHOCTH JJaHHOM pacueTHOM 3aa4H.

7. HazoBuTe METOABI pacyeTa BHEUIHETO TEIJIO0OOMEHA U B YEM COCTOMUT pPa3JiH-
YHUE ITUX METO/OB.

8. HazoBuTe MeTobl pacuera BHYTPEHHETO TEIJIOOOMEHA U B YEM COCTOUT pas-
JNYME 3TUX METOJIOB.

4.5 KypcoBoe npoeKkTHpPOBaHHe
VY4eOHBIM MJIAHOM KYypPCOBOE MPOSKTHUPOBAHUE HE 3aINIAHUPOBAHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTEpaTypa

1. Vrunuzanus u nepepadoTKa TBEPIBIX OBITOBBIX OTXOOB : y4eb. mocodue / A.
C. Knunkos [u ap.] ; A. C. Knunkos, I1. C. bensies, B. I'. Onnonwsko u np.; — Tam00B :
M3n-eo DOI'BOY BIIO «TI'TY», 2015. - 188 <¢. — Pexum pocryna:
http://ed.donntu.ru/books/17/cd6355.pdf.

2. Bnacos, O. A. TexHosnoruu nepepadoTku 0TX00B : yueOHuk / O. A. Bnacos. —
Mocksa, Bonorga : Undpa-Unxenepus, 2022. — 304 c. — ISBN 978-5-9729-0807-3. —
Texct : anexrponnsiit / Hudposoit obpazosarensHbiil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/124150.html. — Pexwum nocrtyma: s aBTOPHU3UD.
MOJIb30BATEIIEH.

I1. TomosiHuTEILHASA JIMTEPATYpPaA
3. lIsetkos, O. b. Tepmoaunnamuka. TemiomaccooOMeH. TepMoaMHAMUKA U TETI-
nonepenada. [IpuknagHoit TermomaccooOMeH. Yueb. — meros. mocodue. / O. b. IBer-
koB, 1O. A. Jlanites, FO. H. IllupsieB — Cankr-Ilerepoypr : HUY UTMO: UXubT, 2014.
— 66 c. — Pexxum poctyma: http://ed.donntu.ru/books/17/cd7889.pdf.



http://ed.donntu.ru/books/17/cd6355.pdf
https://www.iprbookshop.ru/124150.html
http://ed.donntu.ru/books/17/cd7889.pdf

4. NBanoBa, A. A. MaremaTuyeckoe MOJCIMPOBAHUE TEIUIOBBIX MPOIIECCOB HE-
MPEPBHIBHON pa3IuBKU MeTaioB : MoHorpadus / A. A. MBanoBa, A. b. buptokos. —
Mockga, Bonorna : Uadpa-Uuxenepus, 2022. — 284 ¢. —ISBN 978-5-9729-0898-1. —
TekcT : anextponHbiit // [ludpoBoii obpazoarenbHbiit pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/124274.html. — Pexxum mocTyma: [Jjis aBTOPH3HP.
I10JIb30BATEIIEH.

6 YYHEBHO-METOANYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHo-MeTOAUYECKHME U3aHNs, pa3padoTannbie B IOHHTY:

1. Kamaes, B. B. Koncnekr nekuuii no qucuuiuinae «CrenBonpochl MPOEKTUPO-
BaHUS TETUIOBBIX PEKUMOB IMEUHBIX arperatoB» (Ui CTYIE€HTOB OYHOU U 3204HOM (popm
oOydeHusi HampasiieHus: moarotoBku 22.04.02 «Metamayprus», MarucTepckon mpo-
rpammbl «I[IpombinienHas temnorexuuka») / Kamaes B. B. — Jlonenx : JIOHHTY,
2019. — 33 c. (mocTyn yepe3 JIMUHBIA KAOMHET CTY/ICHTA).

2. Kyp06arog, 1O. JI. Meroanueckue yka3zaHusi K MPOBEJACHUIO MPAKTUYECKHUX 3a-
HATUN 10 JucuuimHe «CrenBonpochl MPOEKTUPOBAHUS TEIJIOBBIX PEKUMOB MEYHBIX
arperaToB» JJIsl CTYJICHTOB HarpasieHus noarotoku 22.04.02 «Meramnyprus», Maru-
crepckoit mporpammbl  «IIpombinuienHas TeriotexHukay /| TOYBIIO «JJOHHTVY»,
kad. Texauyeckoil remwnodusnku, coct. Kypbaros 0. JI., HoBukosa E. B., Kamaes B.
B., 3auka A. A. — Jonenxk : IOHHTY, 2017. — 33 c. (goctyn 4epe3 TUYHBIA KaOWHET
CTYyJICHTA).

3. Kamaes, B. B. Meroanueckue yka3aHus K CaMOCTOSTEIIbHONW paboTe CTYJICH-
TOB MO AUCHUIUIMHE «CIIenBONPOCHl NPOEKTUPOBAHUS TEIUVIOBBIX PEKUMOB ITEUHBIX ar-
peraTtoB» AJisl CTYJEHTOB HampaBieHus noarotoBku 22.04.02 «Meramnyprus», Maru-
crepckoil mporpammel  «IIpombiniuiennast terorexuuka» / TOYBIIO «JIOHHTY»,
kad. Texuuyeckon terodusuku, coct. Kamaes B. B. — Jonenk : JOHHTY, 2019. -
17 c. (mocTym yepe3 JIMYHbIIA KaOMHET CTYJEHTA).

4. Kamaes, B. B. Meroauueckue ykazaHusi K UHAUBUAYAIbHBIM 3aJaHUSIM T10
qucuuIuinHe «CrenBonpochl TPOSKTUPOBAHUS TEIIOBBIX PEKUMOB NEYHBIX arperaToB»
JUISL CTYJIEHTOB OYHOM U 3a04HOM (hopMbl 00yUeHUs HarpaBiaeHus noarotosku 22.04.02
«MeTajutyprusi», MarucTepckoi mporpammbl  «IIpomblliuieHHas TEIUIOTEXHUKa» [
['OVYBIIO «IOHHTVY», kad. texuuueckoit termodusuku, coct. Kamaes B. B. — [lo-
Henk : IOHHTY, 2019. — 28 c. (mocTyn yepe3 TUYHBIN KAOMHET CTYICHTA).

JIEKTPOHHO-HUH(OPMALIMOHHBIE PECYPCHI:
OBbC IOHHTY - http://library.donntu.ru/
9BC IPR SMART - https://www.iprbookshop.ru/

7 MATEPUAJIBHO-TEXHNYECKOE OBECIHHEYEHUE IUCHUIIJIMHBI

1. Yueonas ayauropusi Ne5.152 yueOHBIN KOpIyC 5 1Jig IPOBEACHUS 3aHITUN
nekuonHoro tuna. (Kommbeiorep, oneparnonHas cucrema Linux Ubuntu 16.04 (2016),
LibreOffice 4.3.0 (2015); cnenuanu3upoBaHHas MeOe€lb: J0CKa ayJAUTOpPHAs, CTOJIBI
ayJIMTOPHBIC, CTYJIbSl YUCHHUYCCKHUE, JEMOHCTPAIIMOHHBIC MAKEThl, CTCHABI M IIJIAKAaThI,
naboparopHas paboTa o aBTOMaTU3AIMU TETUIOTEXHOJIOTHYECKUX MPOIIECCOB; Tabopa-


https://www.iprbookshop.ru/124274.html
http://library.donntu.ru/
https://www.iprbookshop.ru/

TopHas paboTa MO M3MEPEHHUI0 pacxoia BO3AyXa MpU MOMOIIU Auaparmbl, TPyOKu
[Tuto-IIpanaris, poramerpa, MPOMBIIIJICHHOTO CYETYMKA; jJaboparopHas paboTa Mo
U3MEPEHHIO TEMIIEPATyphl TIEYH TPU TOMOIIN PA3TUYHBIX TTHPOMETPOB; JTaOOpaTOpHEIE
NeYd KOCBEHHOTO HarpeBa; (Qu3udeckas MoJeidb KaMEpHOW IMeYH IJisi MCCIETOBAHMS
KOHBEKTHBHOTO TEIJIOOOMEHA B Me4YaX C BBIKATHBIM MOJIOM; KOMIUIEKC N3MEPUTEILHOM
TEXHUKH JJIS ONIPEACIICHHSI PA3IMYHBIX TEIUIOTEXHUYCCKUX MAapaMeTPOB).

2. YuyeOHas aynuropusi Ne5.152 yueOHbI kKopryc 5 sl IpOBeICHUS IPaKTUYe-
ckux 3aHsaTuil. (Kommnerotep, onepamnuonHas cuctema Linux Ubuntu 16.04 (2016),
LibreOffice 4.3.0 (2015); cnenmanu3upoBanHas MeOeb: JOCKa ayJIUTOPHAs, CTOJBI
ayJIMTOPHBIE, CTYJIbsI YUCHUUECKHE, JEMOHCTPAIMOHHBIE MAKEThl, CTEHBl M TJIAKATHI,
naboparopHas paboTa 0 aBTOMAaTH3AIMHU TEIUIOTEXHOJIOTHYECKUX IIPOIIECCOB; Tabopa-
TOpHasi paboTa MO MU3MEPEHUIO pacxoja BO3[AyXa MPU MOMOIIM auadparMbl, TPyOKU
[Tuto-IlpanaTis, poramerpa, MPOMBIIUICHHOTO CUETYMKA; JlabopaTopHas paboTa 1o
U3MEPEHUIO TEMITePaTyphl TIEYH MPHU MOMOIIU PA3TUYHBIX THPOMETPOB; JTA0OpATOPHBIE
ey KOCBEHHOT'O HarpeBa; ¢u3nueckas MOJACIb KaMEpPHOW TeYM IS HCCICIOBAHUS
KOHBEKTHUBHOTO TETUIOOOMEHA B TI€YaX C BBHIKATHBIM ITOJIOM; KOMIUICKC U3MEPHUTEIILHON
TEXHUKH JJIS ONIPEACIICHHSI PA3IMYHBIX TEIIOTEXHUYCCKUX MMAapaMeTPOB).

3. IloMemeHust 1JIsi CAaMOCTOSITEILHOI PadoThl C BO3MOKHOCTHIO TIOJIKITFOYE-
HUA K ceTh «VHTepHEeT» M obOecreueHrneM JOCTyIa B 3JIEKTPOHHYIO WH()OPMAIMOHHO-
00pa3oBaTeNbHYIO CpEIy OpraHM3alliu: YWTaJbHBIC 3allbl, ydeOHbIe Kopryca 2,3.
(KomnptoTepHas TeXHHUKA C BO3MOXKHOCTBIO TTOAKIIOYeHUS K ceTu «HTepHeT» u obec-
MEYEHUEM JIOCTYIIA B DJIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBaTenbHyto cpeny (QNUOC
JOHHTY) u snexrponHo-6ubmuoreunyo cucremy (ObC IPRbooks), a Takxke BO3-
MO>XHOCTBIO HMHJIMBUIYaJIbHOTO HEOTPAHUYEHHOTO JocTyna oOydaroniuxcs B ObC u
BUOC nocpencteom Wi-Fi ¢ nmepcoHanbHbIx MOOMIBHBIX ycTpoiicTB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — obmiectBennas aunensuss MPL 2.0/ Grub loader for
ALT Linux — munensuss GNU LGPL v3/ Mozilla Firefox — muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — munensus GNU GPL.
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