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1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JTNCIUITINHBI

JlucrumuinHa paccMaTpuBaeT BOIMPOCH MHTEHCU(DUKAIIMU TETJIOBBIX MPOIIECCOB B
TEIJIOPHEPIeTUUECKUX YCTAHOBKAX W amlmaparax, KacarollMecs pa3IMyHbIX CIIOCOOOB,
METOJIOB U IyTeH MHTEHCU(UKAIMK TEII0O0OMEHA MPU TE€UEHUU TETUIOHOCHUTEIS B TPY-
0ax ¥ KaHamax U yiydiieHus 3(h(PEKTUBHOCTH KOHBEKTHUBHBIX MOBEPXHOCTEH TEIUIO-
oOMeHa B pealbHbIX (U3HUECKHX 00BEKTaX, B YACTHOCTHU, B DJIEMEHTAX TEIJIOTEXHUYE-
CKOTO Y TEIUIOTEXHOJIOTUYECKOTO 000PYIOBAHUS U METObI MX HHKCHEPHOTO aHAIH3a.

[{enpl0 AMCITUTUTMHBI SBJISIETCS: COBEPIIEHCTBOBAHUE TEOPETUYCCKON U TIPAKTH-
YECKOW MOJITOTOBKM MAaruCTPAaHTOB B BOMPOCAX MCCIEAOBAHUS MPOIECCOB MHTCHCU(H-
KaIlM¥ TETUIOBBIX MPOIIECCOB B TEIJIOIHEPTETHUCCKUX arperarax M yCTAaHOBKAaX TEIUIO-
BBIX JICKTPUICCKUX CTAHITHH.

3aaun w3ydeHHsl AUCITUILUTHHBL: (OpPMHUpPOBAHUE YMEHHS (HOPMYIUPOBATh U pe-
maTh 3aJa4u, BO3HUKAIOIINE B X0/ MPOo(eCCUOHATBLHON NeITeIbHOCTH U TPeOyroIue
yrayOJEeHHBIX 3HAHUW 10 MHTEHCHU(PUKAIMKU TEIIOMacCcOOOMEHA B TEIJIOIHEpPreTHYe-
CKUX YCTaHOBKax MpPH MPOU3BOJICTBE TEILIOBOM M AJIEKTPUUECKON dHEpruu; hopMHUpo-
BaHUE 1IEJIOCTHOTO U XOPOIIO CTPYKTYPUPOBAHHOTO MPEACTABICHUS O MpodIemMax pas-
pabOTKH M SKCIUTyaTalluy TEIJIOMAacCOOOMEHHBIX annapaToB.

B pe3ynbTaTe 0CBOCHUS TUCHHUIIITUHBI MATUCTP JIOJKEH:

3HATh: HAYYHBIC OCHOBBI W MPUHIIMAIBI MPOIECCOB MHTCHCU(UKAIMK TEIJIOMAac-
CooOMeHa B TEIUIOPHEPTETHUECKUX YCTAHOBKAX TEIUIOBBIX JJCKTPUUYCCKUX CTAHIIHIM;
COBPEMEHHBIE MTPEACTABJICHUS O MOBEPXHOCTAX TEIIO0OMEHA U MX 3()(PEKTUBHOCTU TIPH
KUIIEHUU W KOHJIEHCALMH KUIAKOCTH (IABYX(a3HbId TEMIOMaccoOOMeH), CBOOOIHON U
BBIHY)KJICHHON KOHBEKITUH, JTYYUCTOM TETUIOOOMEHE; METoIbl pacuera d(PPEKTUBHBIX
MMOBEPXHOCTEH TEII000MEHa, pacueT TeINTIOOOMEHHHUKOB C Pa3BUTHIMU ITOBEPXHOCTSIMH,
METO/Ibl MHTEHCU(UKAIIUU TETUIOMACCONEPEHOCa B SHEPTOYCTAHOBKAX; OCHOBHBIC HC-
TOYHHMKHU HAYyYHO-TEXHUUYECKOW MH(OpPMAIMK O HOBBIX pa3paboTKax B 00JIaCTU WHTEH-
cu(duKaIuK TETUIOMacCOOOMEHa;

YMETh: BBITIOJIHATH PAacUeT Pa3BUTHIX SHEPTrod((PEKTUBHBIX MOBEPXHOCTEH TeTI-
JJOOOMEHHUKOB JSHEPreTUYECKHX YCTAHOBOK; aHAJM3HPOBATH PA3JIHUYHbBIE (PaKTOPHI,
BIUSIIONINE HA TPOIECC MHTEHCU(PHUKAIMU TEIIOMAacCOOOMEHa Ha OCHOBE IPOIECCOB
KUMEeHUS (KOHJICHCAIMK) B TEXHOJOTUYECKHUX arperaTtax U yCTaHOBKAaX; CaMOCTOSITEIb-
HO aHAJIM3MPOBATH MPOIIECCHl TEINIOMAacCOOOMEHA M NMPUHUMATh ONTHMAJIbHBIE pele-
HUS TIPU KOHCTPYUPOBAHUH M SKCIUTyaTaIlX TEIJIOMacCOOOMEHHHOTO 000PY/TI0BaHHS;

BIAJCTh: TEOPETHUYSCKUMH (PACUCTHBIMH) M OIKCIICPUMEHTAIHLHBIMH METOJTaMH
WHTEHCU(UKAIIMU TETIOMacCOOOMEHa Ha OCHOBE MPOIECCOB KUTEHUS (KOHICHCAIuH) B
TEIJIOOHEPTCTHYECCKUX YCTaHOBKAX.

[TepeunciieHHbIE pPe3yJIbTaThl OOYYCHUS SBIISIOTCS OCHOBOW I (DOPMHUPOBAHHMS
CIEIYIOIINUX KOMIICTCHIIHUM:

- CIOCOOHOCTH (POPMYITMPOBATH 3aJaHUS HA Pa3padOTKy MPOCKTHBIX PEIICHUH, CBS-
3aHHBIX C MEPONPHUSATHIMU IO YIYUIIEHUIO DKCIUTyaTallMOHHBIX XapaKTEPUCTHK
000py/I0BaHMS, TIOBBIIIEHUIO SKOJIOTUYECKON 0€30MacHOCTH, YIIYUIICHHIO YCIOBHMA
Tpyna, skoHomun pecypcon (I1K-1);

- TOTOBHOCTH K MPOBEACHHUIO TEXHHUYECKUX PACUYETOB IO THIOBBIM METOJHKAM U
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MPOEKTaM, TEXHUKO-3KOHOMUYECKOTO aHaiu3a 3(PQPEeKTUBHOCTU MPOEKTHBIX pe-
HIeHUH, BIOOpA U pa3pabOTKH HOBOIO TEIJIOIHEPIeTHUECKOTO M TEIUIOTeXHUYEe-
ckoro obopyaoBanus, cucteM u cereit (I11K-2);

- CIMOCOOHOCTH K pa3pabOTKe MEPONPUITHI MO COBEPUICHCTBOBAHUIO TEXHOJIOTUU
MPOU3BOJICTBA, COOJIIOJCHUIO TEXHOJOTUYECKON AUCIUIUIMHBI U METOJIOB Opra-
Huzaiuu Tpyaa B kouiekture (I1K-3);

- TOTOBHOCTH K 0oOecriedeHHto OecriepeOoitHON paboThl, MPaBUIIBHON 3KCILTyaTalluu
U MOJCPHHU3AIUN SHEPreTHYECKOr0, TEINIOTEXHUUYECKOTO U TEIIOTEXHOJIOTHYe-
CKOTO 000pyIoBaHUs, SHEpreTuiIeckux ceteit u cuctem (I1K-4);

- CHOCOOHOCTH MJIAHUPOBATh M CTABUThH 33J]a4l UCCIIEJOBAHMSI, BEIOUPATh METO/bI
IKCIIEPUMEHTAIbHOW paboThl, oOpabaThiBaTh W AaHATU3UPOBATH PE3YIbTATHI
HAyYHBIX HCCIICIOBAHUHN, MHTEPIIPETUPOBATH U MPECTABIATh UX B BUAEC 0030POB,
OTUYEeTOB, HayYHbIX IyoOsukauii (I11IK-6);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUSI TEOPETUUYECKUX U IKCIEPUMEHTATBHBIX METO-
JIOB HaYYHBIX WCCIICIOBAHHM, MPUHIIMIIOB OPraHU3allud HAyYHO- HCCIIEI0BATEIb-
CKOM JIeATeIHbHOCTH U COBPEMEHHbBIC JJOCTUKEHUS HAYKU U TIEPEIOBOM TEXHOJIOTUN
B HAy4YHO- UccienoBarensckux padorax (I1K-7);

JUIS. MAaruCTEPCKOM MporpaMMbl « TeIIOBbIE AIIEKTPUUECKUE CTAHITUID:

- CIIOCOOHOCTH MCIOJIL30BaTh 3HAHUS (PYHIAMEHTAIBHBIX PA3/eioB Uil MOHUMAHUS
U onucaHus (PU3NYIECKON CYITHOCTH TPOIIECCOB, MPOTEKAOIMX B 00OPYIOBAHUN
TETJIOBBIX AIIEKTPUYECKUX CTaHIIMM, B CHCTEMaxX TeHepalyy, TPaHCIopTa U MoTpeo-
JIeHUs TEeTI0BOM M anekTpuueckoit sHepruu (IICK-1);

- TOTOBHOCTH YYacTBOBAThb B OIBITHO- MPOMBIITUICHHBIX HCITBITAHUSIX 000pY/I0Ba-
HUS TETJIOBBIX JJICKTPUUYECKHUX CTAHIIUN, B MEPOIPHUATHAX IO OCBOSHHUIO, pa3pa-
00TKe, MOICpPHU3AIIMYU U IKCILTyaTallid 000PYJOBAHMS C YIETOM IKOJIOTHUECKUX
TpeboBanuii u 6e3onacHocTH 3kcruryarauuu (I1CK-2);

JUTS. MaruCTEPCKOM MPOrpaMMBbl « DHEPTETUIECKUI MEHEIIKMEHT:

- CIIOCOOHOCTH MCIIOJIb30BaTh 3HAHMS (PYHIAMEHTAIBHBIX Pa3/IesioB Ui MOHUMAHUS
(bU3MYECKON CYNTHOCTH pabOThI YHEPIETHUUYECKOTO OOOPYIAOBAHMS, CHCTEM TpPAHC-
[IOpPTa SHEPreTUYECKUX PECYPCOB C LENBI0 pa3pabOTKU MEPOIPUATHIA MO MOBBIIIE-
Huto sHepreTryeckoit apdextuBHocT (IICK-1);

- TOTOBHOCTH OIEHHUTbH CTPYKTYPY NOTPEOICHUS YHEPTOPECYPCOB U BHISIBUTH HEPAIIH-
OHAJIbHBIE TIOTEPH PHEPTUH B XOJ/I€ TEXHOJIOTUYECKOTO MPOIIECCa; MPEAIOKUTh Me-
PBI IO COBEPIIIEHCTBOBAHUIO CUCTEMBI MTOTPEOJICHHSI, POMU3BOJICTBA U pacIpeene-
Hus1 3HepropecypcoB Ha npeanpustun (IICK-2);

2 MECTO JJUCIIMIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOTI'PAMME

JlucruminHa OTHOCUTCA K YacTH, (GOPMHPYEMOM ydacTHHKaMU O00pa3oBaTElb-
HbIX oTHOIIeHU! bioka 1 «{uctummunsl (Mogynn)» ydeOnoro rana I'OYBIIO «Jlo-
HELKW HALIMOHAJIbHBIM TEXHUYECKUM YHUBEPCUTET» MOATOTOBKU MATUCTpPA IO HAIPaB-
nenuto noarotoBku 13.04.01 «TemiosHepreTrka U TEIJIOTEXHUKA», MAaruCTEPCKUE MPO-
rpamMbl « TemnoBbie 3JEKTPUUECKUE CTAHIINNY U « DIHEPTETHUECKUN MEHEHKMEHT.



basupyercst Ha 3HaHUSAX U YMEHUSX, KOTOPbIE CTYEHT IPUOOpEN P OCBOCHUU
IpeIIIECTBYIOUX AUCUUILIMH: y4eOHOTro IUIaHa mporpaMmsl OakanaBpuara: «Beiciias
maTemaTukay, «®Pusuka», «MHpopmaruka», «Xumus», «Teoperndyeckas MexaHUKay,
«Texnuueckasgs TepMmoauHamukay, «TemmomaccooOMen», «l'maporazouHaMuKa,
«TexHnyeckass MEXaHUKa KUJIKOCTU U ra3a», «IH)XeHepHbIE METOJbI SKCIIEPUMEHTA U
CAIIP», «MarepuanoBeIecHHE U TEXHOJOTUN METAIIOBY», « Teopus CXUraHus U rope-
JIOUHBIE YCTPOMCTBa», «KOTENbHBIE YCTAHOBKM IPOMBIIUICHHBIX IPEeANpusTuin», «Mc-
TOYHUKU U CHCTEMbI TEIUIOCHAOXKEHUs», «DHU3UKO-XUMUYECKUE TMPOILIECCHl B TEIUIO-
DHEPIreTUKE», «ABTOMATH3aUs DJHEPIreTUYECKUX YCTAHOBOK», «TeIIOTEXHUYECKHE
IIPOLIECCHI U YCTAaHOBKW», « T€XHOJIOTUM T'€HEPALMH IEKTPUYECKOU U TEIJIOBOM JHEP-
rum», «MaremaTuueckue METOAbl U MOJEIN», «MaremMaTuuecKne 3a1a4n IJHEPTETUKNY,
a TaKke y4yeOHOro IlaHa MporpamMmbl Maructpatypsl: «llapoBbie u razoBeie TypOo-
YCTaHOBKW», «MeTOA0JI0THS U METObl HAyYHbIX HCCIIEIOBaHUI», «MeToasl 00padoT-
KU U NPEICTABICHUSA DPE3YJIbTAaTOB HCCIECIOBAHUA THMAPOJUHAMUYECKUX U TEIUIOBBIX
IPOLIECCOB B TEIIOHEPreTHKe», «IIpoMBbllIeHHbIE U OBITOBBIE CUCTEMBI UCKYCCTBEH-
HOTO KJInMarta», «COBPEMEHHBIE TEXHOJIOTMU B TOIUIMBHO- 3HEPreTHYECKOM KOMILIEK-
ce», «HeprocOepekeHne B TEXHOJOTUYECKHX IMpolieccax U 34aHusx», «Herpaauunon-
HbIE UCTOYHUKU DHEPTUN.

3HaHUSA ¥ YMEHMsI, TPUOOPETEHHbIE TP OCBOCHUHU JTaHHOW JUCLMILINHBI, peau-
3YIOTCSL CTYAEHTOM IIPU BBINOJHEHHH KyPCOBOTO IMPOEKTA MO JUCHUIUIMHE «DHEPro-
cOepexeHue Mpu IeHEpALMU U TPAHCIOPTE SHEPreTHUYECKUX PECYpPCOB Ha TEIIOBBIX
ANEKTPUUECKUX CTAaHIUAX» («YTIpaBiIE€HUE SHEPrOUCIIOIb30BAHUEM U SHEpProcoOepexe-
HUE B TEIUIOTEXHOJOTUWY), U3yYeHUH NUCUUILTMHBI «lIpoekTupoBanue, sKcIuTyaTaus
TEIJIO3HEPreTUUECKOr0 000pyAoBaHUsN», «OLEeHKa BO3JAEHCTBUS OOBEKTOB T'€HEpaluu
TEIJIOBOU M DJIEKTPUYECKON DHEPTUH HA OKPYXKAIOILYI0 cpeny», «Teopetnyeckue oCcHO-
Bbl DHEPreTUKH BO300OHOBIISIEMBIX HCTOYHUKOBY, MPOXOXKICHUHM MPOU3BOJICTBEHHOU
NPAKTUKU: HAYYHO- HCCIIe0BaTeNbCcKasi padoTa; MPOU3BOACTBEHHON NMPAKTUKU: TEXHO-
JIOTUYECKas; MPOU3BOACTBECHHOM NPAKTUKHU: IPEIAUIIIOMHAs IPAKTUKA U ToCynap-
CTBEHHON MTOTOBOW aTTECTAIIMU MPHU MOJTOTOBKE U BHIIOJHEHUH BBIMTYCKHOM KBaIH(U-
KaIlMOHHOM pabOTHI.

3 CTPYKTYPA U COAEP KAHUE JNCHUIIJINHBI
3.1 PacnipenesieHue y4eOHBIX YaCOB 0 TeMaM JUCHMILVIMHBI M BUAAM 3aHATHI

HanmenoBanue Tem KonnuecTBo yacoB (ounasi/3aounast hopma)
(comepKaTenbHBIX MOJTyJIEH) B tom uncne
Bcero
Jlexumu | Ilpakr. | JIJabop. | CP

10/9 2/0 4/1 0/0 4/8

Tema 1. OcHOBHBIE OHATHS HHTEHCU(UKAITUH TEIIO-
BBIX MTPOLIECCOB.

Tema 2. Duepreruueckas 3¢ HEKTUBHOCTD PA3IUYHBIX
Croco0OB HHTEHCU(DUKAITUY.

Tema 3. UHTeHCcupuKalMs MOBEPXHOCTEN TEII000MEHa
3a CYET HIEPOXOBATOCTH.

Tema 4. Unrencudukanus teriooOMeHa 3a cueT u3Me-
HEHHs penibeda MOBEPXHOCTEH.

12/10 2/0 4/0 0/0 6/10

8/9 2/0 2/1 0/0 4/8

6/4 2/0 2/0 0/0 2/4




HanmeHnoBanue tem
(conepkaTenbHbIX MOJIYJIEH )

KomnuecTBo "yacoB (ouHasi/3a04uHast hopma)

B ToMm uucie

Beero Jlexumu | Ilpakr. | JIJabop. | CP
Tewma 5. MHTeHCH(UKaKs TEII0O0OMEHA 3a CUET 3a- 6/4 20 20 0/0 2/4
KPYTKH IOTOKA.
Tema 6. IHTeHCH (UK KOHBEKTHBHOTO TEILII000ME-
Ha IIPH TIOTIEPEYHOM OO0TEKaHHH HEOPEOPEHHBIX MMYyYKOB 6/4 2/0 2/0 0/0 2/4
TpYyO.
Tema 7. UHTeHCH(pUKAIHS KOHBEKTUBHOTO TEIII000Me-
Ha MPH MOTNIEPEUYHOM O0TEKaHUH OPEOPEHHBIX IYYKOB 6/6 2/1 2/1 0/0 2/4
TpyO.
Tewma 8. Mcnonbs3oBanme MpoOIeCCOB KUTIEHUS (KOHICH- 4/5 21 0/0 0/0 2/4
caIu) Uit ”HTEHCU(UKAIIMY TETUI00OMEHa.
Tewma 9. [ToBbimenue 3 GhEeKTHBHOCTH TETIOOOMEHHBIX 6/4 20 20 0/0 2/4
anmaparos.
Tema 10. CrtocoOb! HHTEHCU(PUKALIMK TETIOOTIaYH B 6/5 21 200 0/0 2/4
TEII00OMEHHUKAX.
Tema 11. Knaccudukanus TennooOMeHHBIX annapaTos. 6/4 2/0 2/0 0/0 2/4
Tema 12. MaTeHCH UK TEIUIOOOMEHHUKOB podu- 6/5 20 21 0/0 2/4
JUPOBAHHBIMH BCTABKaMH M MEPETOPOAKAMH.
Tema 13. Ter10Boi KOHCTPYKTUBHBIIN pacdyeT KOXKYyXo0-
TpyO4aThIX TEIUIOOOMEHHBIX alapaToB C IIEPOXOBa- 6/5 2/0 2/1 0/0 2/4
THIMH TpyOamu.
Tema 14. Pacuer TeriooOMeHHOr0 amnmapara ¢ peopu- 2/6 41 21 0/0 24
CTBIMU TIOBEPXHOCTSIMU Harpena.
Tema 15. TenoBoi pacheT pETreHEPaTUBHOTO TEIIO- 6/6 20 20 0/0 2/6
OOMEHHMKA C HaCaIKOM.
Tema 16. KoHCTpYKTUBHBIN TEIIOBOM pacdyeT MPOTUBO-
TOYHOTO CKpyOOepa ¢ HacaaKOM JJIsl OXJIaXACHUS BO3- 6/6 2/0 2/0 0/0 2/6
ayxa.
NuauBuayanbHOe 3aaHme 0/16 0/16
Kypcoesas paboma (npoexm) 0/0 0/0
Wroro o Bugam 3aHatuii 108/108 | 34/4 34/6 0/0 40/98
KonTpons 36/36

UTOro 144/144

(I)opanOBaHne KOMIIETEeHLIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHUILIMHBI

KoMmnereHnuuu TeMbl IMCHUIUIMHDBI, HALlEJICHHbIE HA BHIPA0OTKY

KOMIIETEeHIIMH

InK-1 Temal,2,6,7,8

InK-2 Temrr 1,2,3,4,6,7,8,9

IIK-4 Temal,7,8,9

IIK-6 Tema l,2,3,4,5,6,7,8,9

IIK-7 Tema l,2,3,4,5,6,7,8,9

IICK-1 Tema l,2,3,6,7,8,9

IICK-2 Temal,3,7,8,9




3.2 Jlekuuu

Tema 1. OCHOBHbBIE MOHATHSA HHTEHCHU(PUKAIUN TEIJIOBBIX MPOIECCOB.

Coneprxkanue TeMbl 1 :

Brenenue. O0mast XxapakTepucTyka Iejed U 3aad MHTCeHCU(UKAIIUHA TETUIOBBIX
nporieccoB. [IpoGiema moBeimeHUs 3PHEKTUBHOCTH TEINIOOOMEHHBIX ammapaToB. Oc-
HOBHBIC TOHSATHUS MHTECHCHU(PHUKAIIMU TEmIoMacCOOMEHHBIX mporeccoB. [lytu peanuza-
MU TIPOIIECCOB MHTEHCH(HKaAIMU TermiaoMaccooomMeHa. dusnveckne OCHOBBI MPOIIEC-
COB TEIUJIOOTJaYu W COMPOTUBJICHUS MPU TECUCHUU B KaHaJaxX TEIUIONEPEHAOIINX CH-
crem. [IpueMbl u 3amaun MHTEHCU(UKAIIMN TEIUIOBBIX MPOIECCOB. METOIbI NHTEHCH-
buKa KOHBEKTUBHOTO TETUIOOOMEHA.

Jluteparypa k teme 1: [1, 2, 3, 4]

Tema 2. JHeprernyeckass 3¢peKTUHBHOCTH PA3JIMYHbIX CIOCO00B MHTEHCHU-
puxauuu.

ConeprkaHue TEMBI 2:

[Tonarue ananoruu PeitHoinbaca. CBA3b MEXKIY MEPEHOCOM TEIJIa U UMITYJIHCOM.
Ciydan BBINOJIHEHUS M HapylleHusl aHanoruu PeiiHomnbrca. [loka3arenu sHepreTude-
ckoi 3 PexTBHOCTH. METOANKN CPABHUTEIHHOM OIIEHKU 3(PPEKTUBHOCTU KOHBEKTHUB-
HBIX MOBEPXHOCTEH TerI000MeHa. Y IelbHbIE XapaKTePUCTUKU WHTEHCHUBHOCTH MPO-
neccoB TeriooomeHa. Koadduiment snepretuyeckoil >PpGeKTUBHOCTH (KpUTEPUI
Kuprninuesa). Metonuka pacuera mnokaszareneid d(pPEeKTUBHOCTH MO MPUHIUITY «IIPU
npoyux paBHBIX». COOTHOIIEHUS AJII OTHOCUTENBbHBIX TOKa3zarened 3(pPeKTHBHOCTH.
CnocoObl MHTEHCU(PUKALIMKA TEMIOMAaCCOOOMEHHBIX MPOLIECCOB MPU CBOOOAHOW U BbI-
HY’KJICHHOM KOHBEKIIMU B 0IHO(DA3HOI cpene.

Tema 3. UHTeHCHpUKANM MOBEPXHOCTEH TENI1000MeHa 32 CYeT LIepPoX0oBa-
TOCTH.

Coznepxxanue TeMsl 3:

[Tonsatue 3¢ ¢heKTUBHBIX TEIIIOOOMEHHBIX TOBepXHOcTe. llens pasMemeHus
JIUCKPETHOW U PacHpeIeICHHON IEpOX0OBATOCTEN. BUIBI MUCKPETHO-IIEPOXOBATHIX Ka-
HaioB U TpyO. [IpeumyiecTBa nHTEHCH(DUKAIUS TEIIOOOMEHA B TpyOax C MOMOIIBIO
BBICTYTIOB, OOpPa30BaHHBIX 3a CYET KOJBIEBOM M BUHTOBOW HakaToK. KaHambl ¢ BHYT-
PEHHUM OJIHO3aXOJHBIM W MHOTO03aXOJHBIM BHUHTOBBIM MPUCTEHHBIM OpEOpPEHUEM.
Onpenensitoniye XapakKTEPUCTUKH 1IEPOXOBATOCTH, MPOSIBIISIIONIMECS B Mpolieccax Ter-
jonepeHoca. DPpdekTuBHbIC POPMBI MIEPOXOBATOCTH JJIA MOBEPXHOCTEH TEIIIOOOMEHa
TeI1I000MEHHUKOB.

Tema 4. UaTrencupukanus Tenjoo0MeHa 3a cYeT MU3MEHEHUs pejibeda mo-
BEPXHOCTEI.
ConepxkaHue TeMbl 4:
OcHOBHBIE MOHATUSA TypOyJIU3alMU MOTOKA 32 CYET TYpOYIM3aTOpOB. XapaKTepu-
CTUKM W IapaMeTpbl IEPOXOBATOCTH NOBEPXHOCTH. MCKyCCTBEHHas MIEPOXOBATOCT.
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Pexxum TedueHuss 0e3 MpOSBICHUS MIEPOXOBATOCTU (PEKUM THIAPABIMYECKH TIIAJKHX
Tpy0). [lepexoaublii pexkuM (PeKUM YaCTUUHOTO TPOSIBICHUS IIEPOXOBATOCTH). Pesxrm
C TIOJTHBIM TIPOSIBJICHUEM IIIEPOXOBATOCTH (aBTOMOJEIbHBIN pekuM). [ToTok u ruapan-
JUYECKOE COMPOTHUBIICHUE B KaHAJIAaX C JBYMEPHON MCKYCCTBEHHOW IIEPOXOBATOCTHIO.
Pacuer TemnooTnaun B mepoxoBaThIX KaHajlax B JIAMHHApPHOM, CMEIIAHHOM U TypOy-
JeHTHOM pexxumax TedeHus. Gopmyna dumnpes-Cabepcku onpeneneHus CpeaHero Ko-
aduireHTa TeIIO0TAaYM IIEPOXOBATHIX MOBEPXHOCTEH B PEKUME TOJIHOTO MPOSIBIIC-
HUS IIEPOXOBATOCTH. TeUEHUE U TEIUIOOOMEH Ha TIOBEPXHOCTH CO CPEpUIESCKIUMU JTyH-
kamu. [1lepoxoBaTOCTh Ha TOBEPXHOCTSIX C BBICTYIIAMU ¥ HEPOBHOCTSIMHU. AOCOIIOTHAS
U OTHOCHTEJIbHAS IIEPOXOBATOCTh CTeHkH. OmpenencHue kKodpuimenta TpeHus s
IIEPOXOBATHIX TPYO TpH TypOyJIeHTHOM TeueHuu. Omnpeaenenrne KodhOUIMEHT TPeHUS
B 00JIACTSX TJIAJIKOTO TPEHHSI, CMEIIAHHOTO TPEHHUS W B aBTOMOJEIbHON obyactu (00-
JIACTh KBAJIPAaTUYHOTO 3aKOHA COMPOTUBJICHUS ).
Jluteparypa k teme 4: [1, 2, 3, 4]

Tema 5. UHTeHCH(UKAIUA TENJI000MEHA 32 CHeT 3aKPYTKH MOTOKA.

ConepkaHue TEMBI S:

Crioco0s! hopMUpOBaHUs 3aKPyUYEHHOT0 MOTOKA *kuakoctu. Kinaccudpukanus 3a-
BUXpUTENIeH. [[acCUBHBIE 3aBUXPUTENN C MECTHOM 3aKPYTKOM MOTOKA. 3aBUXPUTEIH C
TaHT'€HLMAJIbHBIM (OPMUPOBAHUEM IMOTOKA. YJIMTOYHBIC 3aBUXPUTENIN AKCHAJIBHO-
JIOTIATOYHOT'O0 TUIA. 3aBUXPUTENIM HENPEPBIBHOW 3aKPYTKH MOTOKA IO BCEH JUIMHE Ka-
Hajia (IpOTSKEHHbIE 3aBUXPUTEIH). 3aBUXPUTETU C HEMPEPHIBHOM 3aKPYTKOW MOTOKA B
BHJIE BCTAaBOK B IIWIMHAPHUYECKUE KaHabl. VCHOJNIb30BaHHE KaHAJIOB CO CHUPAIBHBIM
opeOpeHreM. 3aBUXPUTEIN C HENPEPHIBHOM 3aKpYTKOW MOTOKA B BUJIE KaHAJIOB He-
Kpyraeix ceueHnil. Kiaccudukanuus koHCTpykuuid 3aBuxputeneid. [Ipumenenue ckpy-
YEHHBIX COUPAIBHBIX JIEHT B JIBIMOTApHBIX TPyOax razoTpyOHbIX KOTJIOB. KpuTepuaib-
HbI€ COOTHOILEHUS JUIsl pacyeTa KOHBEKTUBHOTO TEMIOOOMEHA.

JIuteparypa K teme S: [2, 3, 6]

Tema 6. UHTeHCH(PUKAUA KOHBEKTHUBHOIO TEIJI000MEHA NMPH NMONEPEeYHOM
00TeKaHuM HeopeOpPEeHHbIX My4YKOB TPYO.

ConepkaHue TeMb 6:

Oco0eHHOCTH XapaKTepa TEUCHUS KUIAKOCTH y MOBEPXHOCTU TPYOBI TIpH TOTIe-
peYHOM OOTEKaHUU I Pa3IUYHBIX KpUTeprueB Re. AHanu3 xapakrtepa U3MEHEHHUs JIO-
KaJIbHOTO KO3 uUIlMeHTa TEIJIO0OTAaYH MPU MOoNepeyHoM oO0Tekanuu ImHapa. Kpu-
TEepUaANbHBIC YPaBHCHHS TEIJIOOTIAAYM TIPH TOTEPEYHOM OOTCKAHWHU OJMHOYHBIX ITH-
TuHAPOB. OCOOEHHOCTH TEMIO0OOMEHA MPY BHEIIHEM OOTEKAHWHM KOPUAOPHBIX U IHaX-
MaTHBIX yYKOB TPYO MOTOKOM TEIJIOHOCHUTENIA. Y paBHEHHUE ISl pacyeTa CPeHEro KO-
s duLrieHTa TeI00TAaYH My4YKa TPpYO.

Jluteparypa k teme 6: [2, 3, 5]

Tema 7. UHTeHCH(PUKAIUA KOHBEKTHBHOIO TEIJIO00MEHA NPH NMONEPEYHOM
00TeKaHUM OpeOpPEeHHbIX MYYKOB TPYO.

ConeprkaHue TEMBI 7:

OcHoBHbIE BUJBI pedep U HIMIOB ISl UHTEHCU(DUKAIIMN KOHBEKTUBHOTO TEILIO-
MaccooOMEHa MpU TMOMEPEYHOM OOTEKAaHWU OPEOPEHHBIX MYyYKOB TPYO. DddexTun-
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HOCTb pebpa. Termonepenaada yepe3 peOPUCTYIO CTEHKY IIPU U3MEHEHUU TEMIIEPATYPhI

pebpa 1o ero jyuHe. TermoBoi MOTOK Yepe3 MIOCKYI0 CTEHKY C OJHOCTOPOHHUM Ope0-

penueM. AHanu3 auddepeHIInaIbHOTO ypaBHEHUS PACIIPOCTPAHEHUS TEIJIOThI B TIPS-

MOM peOpe MOCTOSHHON TONIIMHBI M ero pemieHue. [IponoasHoe pedpo TpeyrojJbHOro

npoduist ¥ BOrHyTOro napabdoaundeckoro nmpoduis. PaguaasHoe pedGpo mpou3BOJILHOTO

npoduis. OnpeneneHue ko3 GUIMEHTa TEIIO0TIaul PEOPUCTON TOBEPXHOCTH.
Jluteparypa k Teme 7: [2, 3, 5, 6].

Tema 8. Ucnosb30BaHHe NMPOLECCOB KUNEeHUs (KOHACHCALMM) AJI1 HHTEHCH-
(puxauuu TennoodMena.

ConepkaHue TEMBI 8:

Oco0EeHHOCTH MYy3BIPHKOBOIO M IUIEHOYHOIO PEXUMOB KurieHud. IlineHodynoe
KUTIEHUE KPUOTEHHBIX XHUAKOCTEH MPH BBIHYKICHHOM JABIKEHUU. PEeXUMBI TeueHUs
IpU KUIEHUU B BEPTUKAIBHBIX TpyOax: CTEpKHEBOM (KOJIBLIEBOW), CHApSAHBIN,
JUCTICPCHBINA, PACCIOCHHBIN. PeXuMbl TeueHuss Npu KUNEHUH B TOPH3OHTAIHHBIX
TpyOax. Kumenune B Oonbmom oObeme. KumeHue mnpu BBIHYKIEHHOM JIBUYKEHUHU.
Konpencanus napa B oobeme. Konnencanus B TpyOax npu BbIHYKIEHHOM JIBH)KEHUU.
CriocoObl CHMKEHUSI TEPMHUYECKOIO CONPOTUBJIECHMSI KOHAEHcaTa. MeTonbl CO3AaHUs
ruipooOHBIX TOBEPXHOCTEH.

Jluteparypa k teme 7: [2, 3].

Tema 9. IoBblieHue 3 PEeKTUBHOCTH TEILIOOOMEHHBIX allIapaToB.

ConeprkaHue TeMsbl 9:

OcHOBHBIE ONpeneNeHns. XapaKTEPUCTUKU OCHOBHBIX THUIIOB TEIJIOHOCHUTEIIEH.
[Toka3arenu kadecTBa TEIJI0OOOMEHHBIX amnmnapaToB. [lokazarens 3¢ dexTuBHOCTH pado-
ThI TEIUIOOOMEHHBIX annapaToB. KoapGuuueHTbl COBEPILIEHCTBA: TEXHOJIOTHYECKUN KO-
3¢ GULMEHT MOJE3HOro AeUCTBUS, KOIPPUUMEHT COXPAHEHUS TEIIOThl, KO3(PPUIUEHT
UCIIOJIb30BAaHUsI BTOPUYHBIX 3HepropecypcoB. OueHka 3()()EeKTUBHOCTH MHTEHCHU(PUKA-
MU TEIUIOOTJAYM Ha OCHOBE IOJIOKEHH TEOopuu ONnTUMH3auuu. KpuTepuu OLeHKH
3¢b(HEKTUBHOCTH HHTEHCHU(UKAIMKU MPU OJHO(GA3HOW KOHBEKIIMHM B MHTEHCUPHUIIUPO-
BaHHBIX TPYyOax U MPUMEPHI UX UCIIOJIB30BAHUSI.

Jluteparypa k Teme 7: [2, 5, 7].

Tema 10. Crioco0bl HHTEHCH(PUKALIMHE TEMI00TAAYH B TENJIO0OMEHHUKAX.

Coneprxanue teMs! 10:

Pacuer TemioBoro moroka B TeriiooOMeHHOM anmapare. KOHCTpyKTUBHBIN U pe-
KUMHBIN CIIOCOOBI yBenn4deHus: K03 UIIMEeHTa TeTUIONepeaadyd U KOJUYECTBA TEILIO-
ThI, TIEpe/IaBaeMOro 4epe3 cTeHKy. PopMyIupoBKa MpaBUil UHTCHCU(UKAIIUUA TETLIOTe-
penadu B TEMIOOOMEHHHMKAX. YBEITMYEHUE CKOPOCTH MOTOKA TEIJIOHOCUTENS 0€3 n3Me-
HEHUs] T€OMETPUU KaHAJIOB M YIPABJICHHE TOJIIMHON TETJIOBOTO MOTPAHUYHOTO CJIOS
KaK CrocoObl yBelMMYeHUsT Kod(UIlMeHTa TeIIooTaaun. MeakoMaciTabHble METOIbI
TypOynu3aiuu. VIckycCTBeHHasi epoxoBaToCTh. [lacCUBHBIC W aKTUBHBIC METOJIbI MH-
TEHCU(PHUKALMY TETJIO0TAAYUH.

Jluteparypa k Teme 7: [2, 5, 7].

Tema 11. Knaccupukauus Tenioo0MeHHbIX allapaTos.
Conepxanue Tembl 11:




Knaccudukanusi TemiooOMEHHBIX amnmapaToB IO Ha3HAYCHHIO, 1O TMPUHIUITY
JEeUCTBUS, IO BHJIY Marepuaja, U3 KOTOPOTO BBIMOJHEHA IMOBEPXHOCTh HArpema, IO
croco0y yCTaHOBKH Ha MECTE JKCIUIyaTalluy, 10 BUJaM TeIsIooOMeHa U TEYCHUMN Tell-
JIOHOCHUTENECH, MO0 KOMITAKTHOCTHU, MO KOHCTPYKTHBHBIM OCOOCHHOCTSIM MU (DYHKIIHO-
HaJbHOMY Ha3HaueHHI0. OCHOBHBIC TEXHHMYECKHUE XAPAKTEPUCTUKH W TpeOOBaHUS K
TeI1I000MeHHBIM arraparam. [Ipo6iaemMsl B 001acTH pa3pabOTKH KOHCTPYKITHIA.

Jluteparypa k teme 7: [2, 5, 7].

Tema 12. HWHTeHcHpUKAIMA TeNJI000MEHHUKOB NPO(PUINMPOBAHHBIMH
BCTABKAMM M €PeropoaKaMm.

Conepxanue TeMbl 12:

Knaccudukanus npouinupoBaHHBIX BCTAaBOK AJiI WHTEHCHU(HUKALUU TEII000-
MeHHUKOB. CrivpanbHble JIeHTHI B TpyOax. [IpoBosiouHble cinpanbHble BCTAaBKH B TPYO-
HBIX My4Kkax. TypOynu3upyromye BCTaBKH B BUIe Auadparmbl. BcTaBku B BUie TUCKOB.
CrnimpanbHbie BCTaBKU. TpyObl ¢ BHyTpeHHUM opebpenueM. [lyuku TpyO ¢ BHEIIHUMU U
BHYTPEHHUMU peOpaMH M TPeyroyibHbIMU BcTaBkamu. Kiaccudukauus uHTeHcupuu-
pymomux neperopofok. Cnupanbhuble neperopogku. CTep:kHeBble MEPEropoaxu. Suen-
CTble neperopoaku. Ilonepeunsie U npoaoJIbHBIE NEPEeropoaAKu. CerMeHTHBIE Mepero-
ponku. IlapannensHble neperopoaku. MHepunoHHbIE, HEHTPOOEKHBIE U KOMOMHUPO-
BaHHbIE OTOOIHBIE CeNapalliOHHbIE YCTPONCTBA.

Jluteparypa k teme 7: [2, 5, 7].

Tema 13. Ten10BoOi KOHCTPYKTHBHBIN pacdyeT KOKYXOTPyO4aThbIX Temi000-
MEHHBIX alNAPATOB ¢ LIEPOX0BATHIMM TPyOamu.

Conepxanue Temsl 13:

[TocTaHoBKa 3aJauu TEIJIOBOTO KOHCTPYKTHMBHOIO pacyeTa KOXyXOTpyOudaTbhIX
TEMJI000MEHHBIX anmnaparoB C mepoxoBaTbiMu Tpyoamu. [lopsnok pacuera. Beibop on-
TUMaJIbHOM CKOpPOCTH TerioHocutTens. OnpeneneHne pealbHOM CKOPOCTH JBUKECHUS
TEIJIOHOCHUTENEHN U yucna Tpyook. Pacnonoxkenue TpyOok B TpyOHOM pemietke. Omnpene-
JIEHUE BHYTPEHHEro auaMerpa Koxkyxa. OmnpeneneHue CKOPOCTH TEIUIOHOCHUTENS B
MEXTpYyOHOM MpocTpaHcTBe. OnpeeneHrne TemI0OBOW MOIIHOCTH TEINIO0OMEHHOIO af-
napara. OnpenenaeHue cpeaHero TemmnepaTtypHoro Hanopa. Onpenenenne ko3 duumeH-
Ta Teruonepenadn. OnpeneneHrue NOBEPXHOCTH HarpeBa. OnpeneneHue pasMepoB 3Jie-
MEHTOB MOBEPXHOCTHU TerioooMeHa. [locTpoenue scku3a TermiooOMEHHOro anmnapara u
OIPEJEIICHUE BCEX N€OMETPUUECKUX pazMepoB. CoriacoBaHUE KOHCTPYKTOPCKHX pas-
MepoB ¢ ['OCTamu n KOppeKkuust pasMepoB. MeXaHMYECKHI pacyeT BCEX DJIEMEHTOB.
['unpaBnuyeckuid pacyeT TerI000MeHHUKA. ['uapaBiardecKue UCIbITaHUs TeI000MEeH-
Horo anmnapara. [logdop Heobxoaumbix npudopo KUIIuA ans koHTposisa 3a nmapamer-
paMu TEIUIOHOCUTEIIEU. PacueT TEerioBor U30SLUH.

Jluteparypa k teme 7: [2, 5, 7].

Tema 14. Pacuer Ten1000MEeHHOI0 annapara ¢ peOpucTbIMU MNOBEPXHOCTAMHM
Harpesa.
ConeprkaHue TeMsl 14:
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[TocTanoBKa 3aj1auM pacyeTa TEIJI0OO0OMEHHOTO amnmnapara ¢ peOpUcTbIMU MOBEPX-
HoCTsiMU Harpesa. [lopsnok pacuera. Pemenue ypaBHeHuii tersioBoro 0ananca. Ompe-
neneHre ko3¢ uireHTa opeopeHus.

Jluteparypa k teme 7: [2, 5, 7].

Tema 15. TenJioBoii pacyeT pereHepaTUBHOIO TEMJI00OMEHHUKA ¢ HACAIKOM.

Conepxxanue Temsl 15:

[TocTaHoBKa 3a/layu TEMJIOBOTO pacueTa PEereHEepaTUBHOTO TEMIOOOMEHHHKA C
Hacankoil. Ilopsamok pacuera. OmnpeneneHue KoOJIMYECTBA TEIUIOTHI, NEpeaaBaeMoi
Hacazike. Pacder TemioThl, akKkyMyJIMPOBAaHHOM HACAJKON C MOBBIIICHUEM TEMIEpaTy-
pBI MOBEPXHOCTU Hacajku. OmnpeaeneHue akKyMyJIHMPOBAaHHOTO HACAJIKOW KOJIWYECTBA
TEIUIOTHI, epe/IaBaeMOM TEIJIOHOCUTENIO B MEPUO]T OXJIAXKICHHUS.

Jluteparypa k Teme 7: [2, 5, 7].

Tema 16. KOoHCTPYKTHBHBIN TENJIOBOH pacyeT MPOTHBOTOYHOI0 CKPyOOepa ¢
HACAJIKOI IS OXJIaK/AeHUs BO3AyXa.

ConepxaHue TeMbl 16:

[TocTaHoBKa 3alauyuM KOHCTPYKTHMBHOTO TEIUIOBOTO pacdeTra MPOTHBOTOYHOTO
cKkpyOOepa ¢ HacaKo A oxjJaxaeHus Bo3ayxa. [lopsanok pacuera. Pacuer aktuBHOM
30HBI CKpyOOepa. [TocTpoenne ckpyOOEpHOro mpoliecca B ONpeaeIeHHe PacXo/ia BOIbI
Ha opouienue. OnpeseneHne mapaMeTpoB Bo3ayxa Ha BbIXoje U3 ckpyooepa. Omnpene-
JICHUE pacxojia BOJbI Ha OpOIIeHUE B CKpyOOepe. YpaBHeHue OanaHca mo Biare. Omnpe-
JIeJISHEe pacxoja BOJIbI Ha BBIXOJIe M3 CKpyOOepa. OmpeaeneHue cpeHero pacxo/ia Bo-
JIbI B aKTUBHOM 30HE. OmpeseieHne TeKyIUX mapaMeTpoB BoAbI B Bo3ayxa. Ompenerne-
HUE TIapaMeTPOB BOJBI M BO3/AyXa HA TPAaHUIAX KaxAoW 30HBI. OmpenencHue cpeaHero
TEMITEpaTypHOTO Harmopa MEXIy TCINIOHOCUTEISAIMU. SIBICHUE 3aXJIeObIBAHUS HACAIKU.
OmnpeneneHue oNTUMAIILHOW CKOPOCTH BO31yXa B Ckpy0Oepe. OmpeseneHue quaMerpa
aKTUBHOM 30HBI. OrpejiesieHue TeMIOBOM MOIIHOCTH CKpyOOepa. Omnpenenenue Kod(d-
bUIMeHTOB cMaymBaeMoCTH Hacaaku. OmnpeneneHue K03 GUIMEHTa TEMIOMPOBOIHO-
ctu Hacaaku. OnpeneneHue K03hGUIIMEHTA HACATKH.

Jluteparypa k Teme 7: [2, 5, 7].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

No Tema 3anaTus O6wemM, |Jlutepa-
n/m yac. Typa
OYH/3a049H

1 | OcHOBHBIC TOHATHS MHTCHCH(UKAIIUN TEIUIOBBIX MPOIIEC- 41 [1,2, 5]
COB.

2 | Pacuer k03(ppuUIMEHTOB TETUIOOTHAYN IMIHHAPUICCKOMN [2, 3]
CTEHKH TPHU TOCTOSIHHBIX CBOMCTBax cpemsl. Pacuer Kpu- 4/1
TUYECKOTO TUaMETpa U30JIAIUN CTCHKH.

3 | OHepreruyeckas 3(()EKTUBHOCTh PA3IUYHBIX CIOCOOOB [2, 5]
uHTeHCHPUKauu. PacueT mapaMeTpoB MOBBIICHHS dHEP- 4/0
reTu4ecKoil 3((HEeKTUBHOCTH OCHOBHBIX METOJOB WHTEH-
cuUKaImH.
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No Tema 3ansTHS O6bemM, |Jlutepa-
/1 Jac. Typa
OYH/3204YH
4 | UaTeHcuduMpoBaHHbIE TMOBEPXHOCTH  TEIJI0OOMEHa. 6/1 [2,4]
Pacder TemiooTAaun B MIEPOXOBATHIX KaHAJAX.
S | TemionpoBOAHOCTH U TEILIONEpeaada Mpyu CTAlIMOHAPHOM 6/1 [2, 5]
pexKUME.
6 | Teopuss momoOUsT NOPUMEHUTEIIBHO K  TEIJIOBBIM 4/1 (2, 7]
MIPOIIECCAM.
7 | TermooTmaya mpy BBIHYKJICHHOM JIBH)KEHUU KUIKOCTH. 6/1 [2, 7]
Hroro: 34/6

3.4 J1abopaTopHbie padoThI
B yueOHOM IJ1aHE HE 3aIIaHUPOBAHO.

3.5 CamocrosiTesbHas padoTa MarucTpanrTa

Ne Bunbl camoctosTensHOM paboThl MarucTpaHTa O06nbewm, yac.
n/n OYH/3a04YH

1 | M3yyeHue NEeKIMOHHOTO MaTepuaa 20/42

2 | [loaroroBka K MpakKTUYECKUM 3aHITUAM 20/40

3 | IloaroroBka Kk Ja00paToOpHBIM paboTam -/ -

4 | BpinoJIHEHHE KYpCOBOT'O MPOEKTA -/ -

5 | BeimonaHenue KypcoBoi paboThl -/-

6 | BellmonnHeHre HHIMBUAYAJIBHOTO 3aJIaHHS - /16

Hroro: 40/98

3.6 Kypcogoii npoekT (padora), HHAMBHIYAJIbHOE 3aaHUE

KypcoBoii npoekT (paboTa) Mo AUCHUILUIMHE YYEOHBIM IIJIAHOM HE MPEIYyCMOTPEH.

[IpeaycMOTpeHO BBINOJHEHNE UHAUBUAYAJIBHOTO 33JaHus MO AUCLMILIMHE y4yeo-
HBbIM ITUTAHOM JJIs1 3a04HOU QopMbl oOydeHus. TemaThka MHIMBUIYAIBHOTO 3aJaHUS
CBSI3aHA C CAMOCTOSITEJIbHBIM BBIMOJTHEHUEM PAcCUYETHOM padOThI MO TEMaM JHUCLMILIU-
HbI, KOTOPBIE HE pacCMAaTPUBAIOTCS HA JIEKUUSIX U MPAKTUUECKUX 3aHATHUSIX U U3y4alOT-
Csl CTYJIGHTOM CaMOCTOSATEIILHO B COOTBETCTBHH C [6] ¥ ¢ ydeTOM crienu(puKy mporpamm
MOATOTOBKM MarucTpoB. PaboTa, BhIMOIHSEMAs CTYICHTOM B COOTBETCTBUHU C METO]IU-
YECKUMH yKa3aHUsIMU [6] MO0 MHAUBUIYATILHON paboTe, MpeaHa3HadeHa JJIsl UCTOb30-
BaHUS MPUOOPETEHHBIX 3HAHUHM TPH PEIICHUH 3a7a4 pacuéTa JJIEMEHTa Pa3BUTOU TeIl-
JI00OMEHHOM TTOBEPXHOCTH — pedpa (MPSMOTO WU paIuaabHOTO) Wid muma. TpedyeTcs
ONPENENNUTh PacIpeieeHUe TEMIEPATYPhl IO BBICOTE JAHHOW MOBEPXHOCTH, a 3aTEM
BBIYHCIIUTH TETUIOBOM MOTOK B €r0 OCHOBAaHUH U OIEHUTH d(PPEKTUBHOCTh MPUMECHEHUS
BBIOPAaHHON KOHCTPYKIIMU. BO3MOXHO BBINIOJIHEHHE WHIWBUIYAIBHOTO 3aJaHMS MO Te-
M€, COOTBETCTBYIOIIEH HaNpaBJICHUIO HAYYHO-UCCIIEI0BATENbCKON PadOThl CTYIEHTOB.
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KoHkpeTHOE HampaBieHue pacu€ToB ONpEENsieTCs] Ha dTale BbIJaYd 3a/laHusl Ha Bbl-
MOJIHEHUE UHJUBUTyaIbHOU PaOOTHI.

O0bem yueOHOM HArpy3Kd IPH BBHIIOJHEHUH OJHOTO MHAMBUAYAJIHLHOTO 3aJaHUs
— 16 gacos.

PexomenmyeMbiii 00beM MOSACHUTENILHON 3aMKMCKU [0 WHAWBHAYyaJIbHOMY 3aja-
HUto — 18-25 ctpanun popmara A4 (210x297 mm o I'OCT 9327). IlosicuutenbHas 3a-
MKCKa JOJDKHA COJIEPkKaTh: TUTYJbHBIN JIUCT C HA3BaHUEM padOThI, PaMuIuen CTyJeHTa
1 HOMEPOM BapUAHTA; JIUCT 3aJIaHUsl, COJEp KAl HCXOJHBIE JIaHHbIC, TIEPEUYCHb BO-
MIPOCOB, MOAJIEKAIIMX Pa3pabOTKe, CPOKHU BBIMOJHEHUS ATAOB; PACUETHYIO YaCTh; PU-
CYHKH, Tpauky; 3aKioueHue (MoJy4eHHbIe pe3yIbTaThl U BBIBOJIbI); IEPEUYECHb CCHIIIOK
U TIPUJIOKEHUS (TIPY HEOOXOAMMOCTH ).

TunoBoii Cpok, OTBOAMMBINM Ha BHITIOJHEHUE UHIMBUIYAIBHOTO 3a/IaHHsI, COCTaB-
asieT 4 mecsna (Mpu JUIMTEIBHOCTH TeopeThudeckoro ooyuenus 16-18 Henens). Pexo-
MEHAYEMBbIN CpOK caauu HactymaeT yepe3 100-120 gHeit oT maThl BbIIauM 3aJaHus. 3a-
JlaHU€, KaK MPaBUJIO, BBIJAETCA B HaYajle ceMecTpa, a (PaKTUYECKOE BBIIIOJIHEHUE PEKO-
MEHJIyeTCS HauMHaTh CO 2 MecAlla U3Y4YCHUs IUCHMIUIMHBI (IIOCEe MEePBOHAYATIBLHOTO
U3Yy4YEeHUs JEKIMOHHOTO MaTepHana).

4 ®OHA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu 1 mIKaJbI 1) HHTETPUPOBAHHOM OLICHKH YPOBHS
c(popMHPOBAHHOCTH KOMIIETEH N H

COCI’I’ICZ@]I}UOM/;CI}I KomnemeHyuu — nojiHoma SHAHUU

HYJIEBOM ypOBEHb: HEBEPHbIE, HE apIyMEHTHUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OIIM-
OOK OTBETHI Ha BOIPOCHI/OTBETHI HA JIBa BOMPOCA U3 TPEX MOJTHOCTHIO OTCYTCTBYIOT.
VYpoBeHb 3HAHNI HUKE MUHUMAJIbHBIX TPEOOBAHUI;

MUHHMMAaJIbHbI YPOBEHb: JIaHbI HE ITOJIHBIE, HE TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HWKE MHUHUMAJIbHBIX TpeOoBaHMW. [[omyieHo MHOTO
rpyObIX OIIHOOK;

IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO ITOJIHBIE, TOUYHBIE U apIryMEHTHPOBAHHBIE
OTBETHI HA BOIIPOCHL. [1710X0 3HAET TEPMUHBI, ONIPEACIICHNS U TTOHATHSA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOLIEHUS, MPUHIMIBL. JJOMyIIIEHO MHOTO HETPYOBIX OLINOOK;

CPEIHUM YPOBEHB: JaHbI JOCTATOYHO IOJIHBIEC, TOYHBIE U APTyMEHTUPOBAHHBIC OTBETHI
Ha BONPOCHI. B 11€J10M 3HAeT TEPMUHBI, ONPEAEICHUS U TIOHITHS; OCHOBHBIEC 3aKOHO-
MEPHOCTH, COOTHOLLEHHUSI, IPUHIUIBI. [{0IMyIIeHO HECKOIBKO HErpyOBIX OIIHOOK;

IIPOJABUHYTHIM YPOBEHB: JaHbI IOJHbIC, TOYHBIE U API'YMEHTUPOBAHHBIE OTBETHI HA BO-
IPOCHI. 3HAET TEPMHUHBI, ONPENETIEHUS U IOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS, TPUHIMIBI. JIOMyIIIeHO HECKOIBKO HErpyOBIX OIIMOOK;

BBICOKHMI YPOBEHbB: JaHbI MMOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOMPO-
Cbl. 3HAE€T TEPMUHBI, ONPEICICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLHUIBL. J[OMYyIIEHO HECKOIBKO HETOYHOCTEM.
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COCI’I’ZCZ@]Z}Z}‘OWCI}Z KOMnemenyuu — yMernus

HYJIEBOM YPOBEHBb: MOJIHOE OTCYTCTBUE NMOHUMAHUSI CYyTH METOJMKH PELICHUS 3a/1a4H,
JIOITYIIEHO MHOKECTBO IpyOeHIInX omMOOoK / 3a]JaHUsI HE BBITIOJHEHBI BOOOIIIE;

MUHUMAJBHBIN YpOBEHB: ci1ab0oe MOHMMAaHUE CYTH METOJUKU PEIICHUs 33Jauu, JOITy-
1ieHbl TpyOble ommnOKu. Pemennst He o0ocHOBaHbl. He ymeer ucmnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO TuTEpaTypy. He oprueHTHpyeTCcs B ClieNUaIbHON Hay4YHOU JINTE-
paType, HOpMaTUBHO-IIPABOBBIX aKTax;

MIOPOTOBBIN YPOBEHb: JIOCTATOYHOE IMOHUMAHUE CYTU METOJUKU PEIICHUs 3aJad, J10-
MyIieHb! omuOKku. Pemennst He Bceryia 000CHOBAHBI. YMEET HCIIOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpPYETCs B CIIEHUAIbHON HAYy4YHOU JIUTe-
paTtype, HOpMaTUBHO-IPABOBBIX aKTaX;

CpeIHUN ypOBEHB: B IIEJIOM MOHMMAET CYTh METOJIMKH PEIICHMS 3aJa4H, JOMYIIEHBI
omnOku. Pemienuss He Bcerma 0OOCHOBaHBL. YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIELMAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-IIPABOBHIE AKTHI;

IPOJIBUHYTHIA YPOBEHB: B LIEJIOM MTOHUMAET CYTh METOJUKH PEIICHUS 3a/1a4U, AOIYIIEe-
HbI HeTOYHOCTU. Crioco0eH 000CHOBATh PeIleHHs. YMEET UCIIOB30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIECLMAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-IIPABOBHIE AKTHI;

BBICOKHH YPOBEHB: MMOHUMAET CyTh METOJMKH peiieHus 3a1aun. CriocoOeH 000CHOBATh
pelieHus. YMeeT UCHOIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIICIUATBHYIO HAyYHYIO
JUTEpaTypy, IEPEI0OBOM 3apyOeKHBIM OMBIT, HOPMATUBHO-IIPABOBHIC AKTHI.

COCI’I’ICZ@]Z}HOWCI}Z KomnemeHyuu — 61A0eHUEe HABLIKAMU

HYJICBOM YPOBEHB: HE TIPOJICMOHCTPHPOBAJI HABBIKH BHITIOJTHEHUS MPO(HECCHOHATBHBIX
3a7a4. VICIIBITBIBAET CYIIECTBEHHBIC TPYJIHOCTH TPH BBITIOJHEHUU OTACIbHBIX 3a/1a-
HUM;

MUHHUMAJIbHBI YPOBEHb: HE MPOJAEMOHCTPUPOBAII HABBIKM BBIMOJHEHUS MPodeccro-
HAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH NP BBIIOJIHEHUU OTIECIIb-
HBIX 3aJaHUM;

MOPOTOBBIN YPOBEHB: BJIAJIEET OMBITOM TOTOBHOCTU K MPO(PECCHOHATBLHOMN JIeSITENbHO-
CTU U NMPO(EeCCUOHATIBHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MOPOTOBOM ypoBHE. Tpy-
JIOBbIC ACUCTBUS BBINOJHACT MEIJICHHO U HEKAYECTBEHHO;

CpEIHUI YPOBEHB: BIaJCET CPEIHUM OMBITOM TOTOBHOCTU K MPOodeCCUOHATBHOM Aes-
TEJIBLHOCTH U MPOQPECCHOHAIIBHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPYI0OBbIC IEHCTBHUS
BBITIOJTHSIET HAa CPETHEM YPOBHE TI0 OBICTPOTE M KAYECTRBY;

MIPOJABUHYTHIM YPOBEHB: BIIAJIEET ONBITOM U JIOCTATOYHO BBIPAXKECHHOM JUYHOCTHOU
TOTOBHOCTH K MPO(PECCUOHAIBHON JEATEIHHOCTH U MPOPECCHOHATBHOMY CaMOCO-
BEPILIEHCTBOBAHMIO. BBICTPO ¥ KaUECTBEHHO BBINIOJIHSET TPYIOBBIE AECHCTBUS,

BBICOKMI YPOBEHb: BJIAJICET ONBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHOM T'OTOBHOCTH K
npodeCCUOHAIBHON JEATEbHOCTU U TPO(ECCUOHATIBHOMY CaMOCOBEPIIIEHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJHSIET TPYIOBBIE ACHCTBUA.
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Obobwennas oyenka chopmuposaHHOCmMU KOMNemeHyull

- HyJICBOM YPOBEHb: KOMIIETEHIIUU HE CHOPMUPOBAHBDIL;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTENIbHOE KOJIMYECTBO KOMIIETEHIIUN HEe C(POPMUPOBAHO;

- MIOPOTOBBIM YPOBEHB: BCE KOMMETEHIIMU CHOPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha MOPO-
TOBOM YPOBHE;

- CPeIHUM YPOBEHB: BCE KOMIIETEHIIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHIN YPOBEHB: BCE KOMIETEHIIUN C(HOPMHUPOBAHBI HA CPETHEM MU BHICOKOM
YPOBHE;

- BBICOKHI YpOBEHB: BCe KOMIETEHIINH C(hOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpochbl K dK3aMeHY U NIPUMeP IK3aMEeHAMOHHOI0 OnJjieTa

. OCHOBHBIE MOHATHUS UHTCHCU(DUKAIIUH TETIOBBIX ITPOIIECCOB.

. DHepretrueckas 3PGHEeKTUBHOCTh PAa3IMUYHBIX CITIOCOOOB MHTEHCU(DUKALINY.

. UuTencuduimpoBanHble TOBEPXHOCTH TETNIOOOMEHA.

. UuTeHcudukanus ternaoooMeHa 3a cueT U3MEeHEeHUsI pesibeda MOBEPXHOCTEH.

. UuTeHcudukanus ternaoooMeHa 3a cueT 3aKpyTKU MOTOKa.

. lnTencudukaims KOHBEKTUBHOTO TEINIOOOMEHA MpPU MOMEPEeYHOM OOTEKaHUU HEO-

PEOPEHHBIX ITYYKOB TPYO.

7. UaTencudukams KOHBEKTUBHOTO TEIJIOOOMEHA MpU MOMEepEeYHOM 00TEKaHUU Oped-
PEHHBIX ITyYKOB TPYO.

8. Mcnonb3oBaHue MpoieccoB KUMeHus (KOHACHCAIMM) JJIsi UHTEHCU(DUKAIIMKY TEeTIOo-
oOMeHa.

9. IloBbIieHne 3(PPEKTUBHOCTU TEMIOOOMEHHBIX aNapaToB.

10. CnocoObI nHTEHCU(UKAIIUU TETUIOOTAAUYH B TEMII0O0OMEHHUKAX.

11. Knaccudukanuu TeriooOMEeHHbIX anmnaparos.

12. ateHcudukanus TErmI000MEHHUKOB MPOQPUIMPOBAHHBIMU BCTaBKAaMU U TIEPETO-
POJKaMH.

13. TerioBO# KOHCTPYKTUBHBIN pacyeT KOKYXOTPyOUaThIX TEIUIOOOMEHHBIX anmnapaTroB
C IIEPOXOBATHIMU TPyOamHu.

14. PacyeT Terio0OMEHHOTO arrmapara ¢ peOpUCThIMU TOBEPXHOCTSIMU HarpeBa.

15. TeroBoit pacueT pereHepaTUBHOTO TEIUIOOOMEHHUKA C HACAIKOM.

16. KOHCTpYKTUBHBIN TEIUIOBOM pacueT MPOTUBOTOYHOTO CKpyOOepa ¢ Hacaakoul s

OXJIQXKJICHUS BO3AyXa.

AN B~ W=
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IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA:

I'OYBIIO «/loHeukuii HANMOHAJBLHBIH TEXHUYECKUI YHUBEPCUTET»

YpoBeHb BhICIIETO MPO(HECCHOHATLHOTO 00pa30BaHMS: Marucrparypa
(baxanaBpHar, CIenuaIuTeT, MarucTpaTypa)

Hamnpasnenue noaroToBku (CnenuagIbHOCTh): 13.04.01 «TemnosHepreTrka v TEIUIO-

TEXHHUKAY

(Koz, Ha3BaHUE)
[Tpoduns (Marucrepckas mporpaMma, CrieluaaIn3ams): «TennoBele NIEKTPUUECKUE CTAHIIM»

«DHEPreTUYeCKil MEHEIHKMEHTY
(Ha3BaHHE)
Cemectp: II
VuebHas AuCHUILINHA: WNuTencrudukaiys TerIoBbIX MPOIECCOB
BUJIET Ne

1. OCHOBHBIE TIOHITHS HHTEHCU(UKAITUN TEIUIOBBIX MPOIIECCOB.

2. TectoBbIit BOIpoC.

3. B TeriooOMeHHOM amnmapare Terionepeada oT ropsiuero TeIIoHOCUTeNs ¢ KO PUIMEHTOM
ternoornaun Br/M?K k xonoauomy ( Br/mM?K) ocylecTsisercs yepes TOHKYIO METaIHYECKYIO
cTeHKy. [l yckopeHus Tersonepeaayy npeajgaraoTcs sa Bapuanrta: 1. YBeauunTs ko3pduim-
EHT TEIUIOOTIauM FOPSAYEro TeIIoHOCHTeNs 10 3HadeHus BT/mM’K. 2. TIoBBICUTH KO3 PUIIHEHT
terootaayn B 1,5 pasza. Kakoil Bapuant 6onee 3ppexrrnen?

YTBepxcz[eHo Ha 3accJaHuU Ka(beﬂpbl HpOMLII_HJ'IeHHaH TCIINIOOHEPICTUKA
(HauMeHoBaHUe Ka(eapbl IOJIHOCTHIO)
[TpoToxkon Ne or . .20
3aB. kadenpoi Cadpsar C.M.
(moamnuce) (®.1.0.)
DK3aMeHaTop Cadonoba E.K.
(rozrHcH) (®.1.0.)

HpuMep TECTOBLIX BOIIPOCOB K IK3aMCHAIITUOHHBIM oueram

1. Kak Biuser yBennyeHre CKOPOCTH T'a3a Ha TEIUIOOTJauy OT CTEHKHU TPYOBI K Tazy:
1) He u3MeHseT e€;
2) yMeHbIIaeT €€ UHTEHCUBHOCTB;
3) uHTeHCUPULIMPYET €€ TUIIb IPU OYEHb OOJIBIINX CKOPOCTSX;
4) nateHCcUpUIUPYET e€;

2. JInst Kakoro psija my4ka rOpu30HTAIBHBIX TPYO MpU KOHJEHCAIMH Napa onpeaensercs ko3dduiu-

€HT TEeIUI00TAaYN?
1) mro6oro;
2) BTOpPOTO;
3) nepBoro;
4) Tperbero

3. Jlnst 4ero opeOpsFoT MOBEPXHOCTh CTEHKH:
1) ans uHTEHCUPUKAIIUHU TETJI00TAAYY;
2) anis HTEHCU(UKAIIUY TeTUIoNepeaayu;
3) TSl CHIDKEHHS TETUIONTPOBOTHOCTH;
4) nJ1si CHUYKEHHUS TETJIO0TIauH.

4. Koo dunueHT ruipaBIndeckoro TpeHUs 3aBUCHT:
1) OT CKOpPOCTH ABMXKEHUS KHUAKOCTH;
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2) OT 1IepOXOBAaTOCTH BHYTPEHHEW MOBEPXHOCTHU TPYOBI U peKUMA JABUKEHUS KUIKOCTH;
3) OT IJIOTHOCTH KHUJIKOCTH;
4) OT HaIpaBJICHUS JTBUKCHHUS.
5. UHTeHCUBHOCTH KOHBEKTHUBHOTO TEIUIOOOMEHA YBEIIUUMBACTCS
1) ¢ NOBBIIIEHHEM BA3KOCTH KUAKOCTH;
2) ¢ IOBBIIIEHUEM CKOPOCTH MOTOKA;
3) ¢ yMEHBIIEHHEM TEIUIONPOBOAHOCTH JKUKOCTH;
4) ¢ yMEHbIIEHUEM TEIIJIOEMKOCTH YKUJIKOCTH.
6. Kak u3MeHseTCsl MHTEHCUBHOCTD TEIJIOOT/Ia4YM IIPU Pa3BUTHH JJAMUHAPHOTO MOIPAaHUYHOIO CJI0s Ha
IpaHULIE C TOBEPXHOCTHIO TEINIOOOMEHA:
1) He u3mensiercs;
2) BO3pacTaer;
3) yObIBaer;
4) 0IHO3HAYHO HE OIPEeIEIICHO.
7. Kakyro u3 1ByX NOBEpXHOCTEN CTEHKH 11€JIECO00pa3HO OpeOPUTH:
1) Ty, cO CTOPOHBI KOTOPOU KOA(D(GUIIUEHT TEIII00TIa4H OOJIbIIIE;
2) Ty, KOTOpas SIBJISIETCSI HAPYKHO;
3) Ty, CO CTOPOHBI KOTOPOH KOA(PGUIIUEHT TETIO0TIa4H MEHBIIIE;
4) Ty, KOTOpas SBJISETCSI BHYTPEHHEH.
8. Kakas Temnepatypa Bo3ayxa B TpyOKe pekyrnepaTopa, eciiu Temneparypa creHku S00°C, ynenbHbIN
TemnoBoii notok 1000 Bt/M?, K03 (QUIMEHT TEMIOOTAa4H OT CTEHKH K Bo3ayxy 50 B1/m*°C.
1) 480°C; 2) 520°C; 3) 400°C; 4) 640°C.
9. Onpenenuth KOAGGHUIMEHT TeIUI00TAa4YH, eciin Nu=40, nuamMeTp HHIMHIAPUIECKOTo moToka 400mm,
ko3 dunmeHT teronpooanoctu raza 0,08 Br/m °C:
1) 8 BT/m*°C; 2) 16 BT/m*°C; 3) 24 BT/M*°C; 4) 32 Br/m*°C.
10. PazHocTh Kakux TeMIepaTyp SBISETCS IBIXKYIIEH CHIION mpoliecca TeIIO0TIaun:
1) BHyTpeHHEN 1 HapyKHOM MOBEPXHOCTEN CTEHKU;
2) CTEHKH ¥ MOTPAHUYHOTO CJIOS;
3) MOTPaHUYHOTO CJIOS U KUIKOCTH;
4) CTEHKHU U )KUJIKOCTH.

4.3 Kpurepum oueHUBaHUA pPe3y/abTaTOB 00y4YeHH S

OueHuBaHME YPOBHSI OCBOEHHUSI CTYACHTOM Y4YEOHOro MaTepHualia JTHUCLUILIAHBI
«MHTeHCU(UKALKS TEMIOBBIX MPOIECCOBY MPOU3BOJUTCS B X0JI€ TEKYIIETO KOHTPOJIS U
IPOMEXYTOUHOM aTTecTaliu (CEMECTPOBOrO 3K3aMEHa).

IIpu ompezneneHun ypoBHS 3HAHUW CTYIEHTOB INPENOAABATENb PYKOBOACTBYETCS
KPUTEPUSMU OIICHKU 3HAHUH, SIBISIIOIIMMUCS COCTABIAIOMIEH y4eOHO-METOAMYECKOTO
KOMIUIEKCA JUCHUIUIAHBI.

Texkymui KOHTPOJIb 3HAHUM CTYACHTOB IIPEAHA3HAYEH I KOHTPOJIA U OLICHKH:
KA4eCTBA YCBOCHUS CTYACHTAMH TEOPETUUYECKUX Pa3/lesIOB AUCLUILIMHBL; 3HAHUH, YMe-
HUW A HABBIKOB, MTOJYYEHHBIX HA MPAKTUUECKUX 3AHATUSAX MO NUCIUIUIMHE; CAMOCTOS-
TEJIbHOU pabOTHI CTYICHTOB.

Jlist cTyneHToB o4HOM (hopmMbl OOYyYEeHMS TEKYIIMHA KOHTPOJIb 3HAHUU CTyAEHTa
IIPOM3BOAUTCS 110 PE3YJIbTATaAM:

a) aKTUBHOCTHU CTYJIEHTOB BO BpEMsl ayJUTOPHBIX YYEOHBIX 3aHATUNA U CHCTEMa-
TUYECKON paboThl Ha MPOTSHKEHUH CEMECTpa, MPaBUIIbHBIX OTBETOB Ha BOMPOCHI, ape-
COBaHHBIE IIPENOJABATENIEM CTYJIEHTaM B XOJ€ IIPOBEACHUs JICKIUOHHBIX U ITPAaKTU4e-
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CKMX 3aHSTUM;

0) KOHTPOJIbHBIX OIPOCOB U CAMOCTOSITEILHOTO PEIIEHUs] TUIIOBBIX 33J1a4 10 pa3-
JieaM Kypca B X0J1€ IPOBEACHUS MPAKTUUECKUX 3aHSATUH;

B) CBOEBPEMEHHOCTHU BBIMIOJHEHUS M 3alIUThl TEMATUYECKUX PabOT WHIUBUIY-
albHBIX JIOMAIITHUX 33JIaHuil (pedepaTa);

JIJist cTyIeHTOB 3a04HOM (POpPMBI 00YUYEHUST TEKYIIMI KOHTPOJIb OCYIIECTBISETCS
1o pe3yJbTaTaM:

a) aKTUBHOCTH CTYJICHTOB BO BPEMSI ayIUTOPHBIX YUCOHBIX 3aHITHM, MPABUILHBIX
OTBETOB Ha BOIMPOCHI, aJPECOBAHHBIC MTPEMOIaBaTEeIIeM CTYACHTAM B XOJI¢ MPOBEACHUS
JICKIIMOHHBIX U MPAKTUYECKHUX 3aHITHH;

0) CBOCBPEMEHHOCTH BBHITIOJIHCHUS W 3AIUTH HHANBUYaTbHOTO 3a/IaHMUS,

B) CBOEBPEMEHHOCTH BBITIOJHEHUS W 3aIUTHl MHANBUAYATHLHOTO JOMAIITHETO 3a-
nanus (pedepara);

') CBOEBPEMEHHOCTH BBITIOJIHEHUSI U 3AIUTHl UHANBUYATbHOTO 3a/1aHHUS.

[Ipu mporycke MNPaKTUYECKOrO 3aHSATHS COOTBETCTBYIOIIEE 3aJaHUE JOJKHO
OBITH BBITIOJIHEHO JIOMa U TI0 HEMY JIOJDKEH OBITh MPEJICTABIICH OTAEIbHBIN OTYET, KOTO-
PBIN MOJUIEKUT 3aIlUTE B X0J1€ COOECEeI0BaHMUS.

Jyig ctyneHToB Bcex GopM 00y4eHHUS TPU BHITIOTHEHUH CAMOCTOSITETLHOM paObOThI
CTYJICHTa BO BHEYPOUHOE BpEMs IMPEIYCMOTPEHO CaAMOCTOSITEIbHOE BBIMOJIHEHHUE J0-
MAIITHEeTO 3aJIaHus B BHJIC TIOJITOTOBKU pedepaTa 1Mo OAHON M3 BBIIABAEMBIX MPEI0/1aBa-
TENEeM KaXI0My CTYJEHTY IMEPCOHAIBLHO TeM, KOTOPBIC HE pacCCMaTPUBAIOTCS Ha MTPAKTH-
YECKUX 3aHATHSIX U U3yJalOTCS CTYJIEHTOM CaMOCTOSTEIIBHO.

Pedepar 3ammmmaercs cTyJeHTOM WHANBUAYATLHO, JOKIAI 00CYXIaeTcs B Jva-
JIOTOBOM PEXUME MEXIY CTyACHTaMH, CTyJeHTaMHU W mpemnojaaBarenemM. [Ipu mposene-
HUW 3aIATHl UHANBUAYATHEHOTO 3a/IaHUsI (CAaMOCTOSTEIBHO MOATOTOBICHHOTO pedepa-
Ta) YPOBEHB €0 BHITIOJIHCHHSI OIICHUBACTCS CIICTYIOIITIM 00pa3oM:

Bo3morkHoe

KOJWYECTBO
OaJIOB

Xapaktepuctruka TpeOOBaHUN K pe3ysIbTaTaM 3alluThI
WH/IMBUyaJIbHOTO JJOMAIIHETo 3a7aHus (pedepata)

[IpencraBien pedepar, COOTBETCTBYIOUINI YCTAHOBICHHBIM TPEOOBAHUSAM K €T0 CO-
JepKaHUo U O(GOPMIICHUIO, M 3HAHUS CTYACHTa, MPOJAEMOHCTPUPOBAHHBIE B XOE
OTBETa Ha 00S3aTEIBHBIN U TOTIOIHUTEIBHBIE BOMPOCHI, OIEHUBAIOTCS KaK OTIUYHBIC
(c He3HAUMTENBHBIM KOJIMUYECTBOM HETOYHOCTEH) MM XOopoliue (B cliydae B LIEJIOM
MPABUJILHO BBHITIOJIHEHHOW pa0OThl ¢ HE3HAYMTEIBHBIM KOJUYECTBOM OIIUOOK OT
10% 1o 15%).

[IpencraBien pedepar, COOTBETCTBYIOUINI YCTAHOBICHHBIM TPEOOBAHUAM K €T0 CO-
nepxaHuio U opopmiieHuto. Bmecre ¢ TeM, OTAENbHBIE U3 BBIOJHEHHBIX Pa3/IeioB
3aIaHA COoZepKAT HENMPHUHIIMIHAIBHBIE OIMMOKH. 3HAaHWUA CTYICHTa, IPOJEMOH-
13-14  |cTpupoBaHHBIE B XOJi€ OTBETAa Ha 00S3aTENbHBIN BOMPOC, OIIEHUBAIOTCS KaK YIOBIe-
TBOpPUTEIbHBIC I HEeTutoxue. [Ipu oTBeTax Ha AOTIOTHUTEIBHBIC BOMPOCHI TOMYIIE-
HBI cepbe3Hbie omuoku (10 30%) wiu pe3ynbTaThl OTBETOB OIICHUBAIOTCS KakK yA0-
BJIETBOPUTENHHO.

[IpencraBien pedepaT, COOTBETCTBYIOIINN YCTAaHOBICHHBIM MHUHUMAIBHBIM Tpebo-
BaHMAM K €r0 cojepxaHuto u opopmieHuto. Bmecte ¢ TeM, oTAeNbHBIE U3 BBITOJ-
11-12 HEHHBIX PAa3/elioB 3aJlaHui Co/Aep)KaT HENPUHIMMHAIBHBIE OIMIMOKH. 3HAHUS CTY-
JIEHTa, TIPOJIEMOHCTPUPOBAHHBIE B X0JI€ OTBETAa Ha 00S3aTENbHBIM W Ha JOTOJHU-
TEJIbHbIE BOMPOCHI, OLICHUBAIOTCS KaK JOCTATOYHBIE (IIPU MPOILIEHTE JOMYIIEHHBIX
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Bo3MmoxxHOE
KOJIMYECTBO
OaJUI0B

XapakTepHucTuKa TpeOOBaHMI K pe3ysbTaTaM 3alIUThI
WHIUBHIYaJIbHOTO JIOMaITHero 3aaanus (pedepara)

cepbe3HbIX omuOoK — He O6onee 40%).

[IpencraBnen pedepar, He COOTBETCTBYIOIINN YCTAHOBICHHBIM MHUHHMAJIBHBIM TpPE-
OOBaHHUSAM K €r0 COJEp)KAaHUIO0 U OPOPMIICHHIO. BOMBIIMHCTBO 3amaHuii J1abopaTop-
HOM pabOTHI W/WIIM MX Pa3/IeJIOB HE BBIMOJIHEHO JIMOO BBIOIHEHO C TPYOBIMU OIINO-
6-10 kamu (6omnee 40%). 3HaHUS CTyIEHTa, MPOJEMOHCTPUPOBAHHBIC B XO0JI€ OTBETa HA
00s13aTeNbHBINA BOIPOC, OLEHUBAIOTCS KaK HEYJIOBJICTBOPUTEILHBIC WM 3alllUTa pe-
depara CTyIeHTOM HE TPOBOAMUIACH (OTKa3 OT 3amuThl). Pedepar cunraercs HEBbI-
MIOJTHEHHBIM W BO3BPAIIAeTCs HA JIOPaOOTKY JUIsi MOBTOPHOM Ca4yH Ha TIPOBEPKY.

[To conepxanuto u/mim ohopMiIeHHIO pedepar B IEJIOM HE COOTBETCTBYET YCTAHOB-
0-5 JCHHBIM TpeOoBaHusM. Pedepar cumrTaeTcss HEBBINOJIHEHHBIM W BO3BpalIacTCs Ha
NopabOTKY JJIsl TOBTOPHOM ClIayyl Ha ITPOBEPKY.

st cTyaeHToB 3a04HOM (hOpMBI 00YUYEHUSI B COOTBETCTBUU C YUEOHBIM IIJIAHOM
MNpeaAyCMOTPCHO BBIIIOJITHCHUC M 3allIUTAa HHANBHUAYAJIbHOT'O 3a1dHHA.

NuauBuayanbHOE 3a1aHUE U OTYET O €T0 BBINIOJIHEHHUH, COAEPKAITUN PE3YJIHTAThI
pacyeToB, U3MEPEHUM, TOCTPOCHHbIE TpadUKU U AP., OPOPMIISIETCS MO0 YCTAHOBJICHHBIM
IIpaBuUJIaM IJId AOITYCKa K 3aluTC. HpOHCCC 3aIlIUThI IIPCAIIOJIaracT:

1. ITpoBepky mpenoaaBareneM MPaBUILHOCTH U MOJHOTHI BBIIIOJIHEHHS OTYETA O
BBINIOJITHEHUH MHIUBUAYAJIbHOI'O 3aJaHUS.

2. Beljauy CTyI€HTY MHJUBUIYyaJbHBIX BONPOCOB WM 3aJaHUI JJIsI HOATOTOBKH
K 3allIUTC HHAUBUAYAJIbHOT'O 3a1aHUS.

3. YCTHYIO 3alMUTy CTYACHTOM pa6OTI>I, BKIIOYAKOIIYIO OTBCT Ha MMOCTaBJICHHBIN
BOIPOC (3a/1a4y) U JIOMOJHUTEIbHBIC BOMPOCH MO TEME 3allUIIAEMOr0 UHAUBUIYAJb-
HOTO 3aJaHus.

NunuBrayanbHOE 3aJlaHUE 3aIIMUIIACTCS CTYJICHTOM HHAWBUIyalbHO. [Ipu mpo-
BE€JIE€HUM 3alllUTHl YPOBEHb €TI0 BBIIIOJIHEHUS OKOHYATEIbHO OLCHUBACTCS CIIEAYIOIIUM
obpazom:
Bo3moxHoe

KOJINYECTBO
OaJUI0B

XapakTepucTUKa TpeOOBaHUM K pe3ysbTaTaM 3al{UThl
MHAUBUAYAJILHOTO 3aaHMs

[TpencraBiaeH OT4ET, COOTBETCTBYIOLINM YCTAaHOBJIEHHBIM TPEOOBAHUSAM K €r0 COMEp-
KAHWUIO U 0(OPMIICHUIO, U 3HAHMS CTYACHTA, MPOJAEMOHCTPUPOBAHHBIC B XOJI€ OTBETA
Ha 00s3aTeNIbHBIA U JIOTIOJIHUTENIbHBIE BONPOCHI, OLEHUBAIOTCA KaK OTIMYHBIE (C He-
3HAYUTEIHHBIM KOJHMYECTBOM HETOYHOCTEH) WM Xopomme (B ciydae B IIE€JIOM Ipa-
BIJIBHO BBITIOJTHEHHOM pabOThl ¢ HE3HAUUTENIBHBIM KOJIWYeCTBOM ommubok oT 10% 1o
15%).

[IpencraBieH OTYET, COOTBETCTBYIOLINI YCTAHOBJIEHHBIM TPEOOBAHUSAM K €ro Cojep-
KaHUIO U odopMIleHUI0. BMecTe ¢ TeM, OT/IeNbHbIe U3 BBITOJHEHHBIX Pa3/IelioB 3a/a-
HUI cofiep>KaT HEeMPUHIMITUAIbHbIE OMIMOKU. 3HAHUS CTYEHTa, IPOJEeMOHCTPUPOBAH-
HBIE B X0JI¢ OTBETAa Ha 00s3aTEBHBII BONPOC, OIIEHUBAIOTCS KaK YAOBJICTBOPHUTEIBHEIC
win Herutoxue. Ilpum oTBeTax Ha JONMOJIHUTENIBHBIE BOIMPOCHI JOMYIIEHBI CEPbE3HbIE
omn6Oku (10 30%) unu pe3ynbpTaThl OTBETOB OLEHUBAIOTCS KaK YAOBIETBOPUTENIHHO.
[IpencraBieH OTYET, COOTBETCTBYIOUIMI YCTAaHOBIEHHBIM MUHUMAJIBHBIM TPEeOOBaHU-
SM K €r0 COJIepKaHUI0 M odopMIIeHUI0. BMecTe ¢ TeM, OTIeNbHbIE U3 BHITOJHEHHBIX
13-14  |pa3nenoB 3afaHuil coepKaT HEMPUHIMIUATIbHbIE OIIMOKHU. 3HaHUS CTY/EHTa, Ipojie-
MOHCTPHUPOBaHHBIE B XO/Ie OTBETAa Ha 00s3aTENBHBIA M Ha JOMOJHUTEIHHBIE BOTIPOCHI,
OLIGHUBAIOTCS KaK JIOCTaTOYHbIE (MPH MPOIEHTE JOMYIIEHHBIX CePhEe3HBIX OHMIMOOK —
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OaJUI0B

Bo3MoxxHOE
KOJIMYECTBO

XapakTepHucTuKa TpeOOBaHMM K pe3y/bTaTaM 3al{UThI
MHIVBUAYAJIBHOTO 3aJaHUs

He 6osee 40%).

8-12

[pesncTaBieH OTYET, HE COOTBETCTBYIOIIMI MHUHUMAIbHBIM YCTAHOBICHHBIM TPeOOBa-
HUSIM K €T0 COJEpX aHUI0 U oopMiIeHn 0. BOMbIIMHCTBO 3aaHuil MHIUBUAYAIBHOTO
3aJIaHus] U/ MX Pa3jeioB HE BBIIOJIHEHO JIMOO BBIMOJHEHO ¢ IPYOBIMH ONIHOKaMH
(6omee 40%). 3HaHus CTyIeHTa, MPOJEMOHCTPUPOBAHHBIC B XO0JI¢ OTBETa Ha 00s3a-
TENBHBIN BOIIPOC, OIICHUBAIOTCS KAaK HEYIOBJICTBOPUTEIILHBIC MITH 3aIllUTa OTYETa CTY-
ACHTOM HC€ IPOBOJAUJIACH (OTKa3 oT 33,].]_[I/ITBI). I/IHI[I/IBI/II[yaJ'IbHOe 3a1aHUC CUUTACTCA
HEBBIMIOJIHCHHBIM M BO3BPAIIIAETCs HA JOPAOOTKY JijIsl TOBTOPHOM CAa4yM HAa IPOBEPKY.

0-7

[To conmepxanuto u/unu oPOPMIICHUIO OTYET MO WHANBUAYATLHOMY 3aJaHUIO B 1[EJIOM
HE COOTBETCTBYET YCTAaHOBJIECHHBIM TpeOoBaHUsIM. HAMBUAYaIbHOE 3aJaHIE CUUTACT-
Csl HEBBITIOJTHEHHBIM U BO3BpAIIAeTCs Ha TOPAOOTKY JIsi IOBTOPHOM CIayu Ha TIPOBEp-

KY.

Pacnipenenenne 6amioB TEKymero KOHTPOIs pabOThl CTY/IEHTOB Ha MPOTSHKEHUN
ceMecTpa MPOUCXOUT CIETYIOMUM 00pa3oMm:

HaumenoBanue Buga padot KomnnuectBo 6annos
3a KaxJaoe | 3a ce- [Tpumeuanue
3aHATHE MECTp
JL1s1 cTy/1eHTOB 04HOi (hopMbl 00yUeHH s

Tekymas yuebHas pabora (paborta Ha 0-0,5 0-8 3aBHCHUT OT aKTUBHOCTH CTy/AEHTA (U3

JICKIIHSIX) pacuéra 17 JIeKIIMOHHBIX 3aHITHI) U
MPaBUJILHOCTH €r0 OTBETOB Ha BOIIPO-
Chl IIpenojaBaTels.

Tekymias yueOHas pabora (pabora Ha 0-0,5 0-8 3aBHCHUT OT aKTUBHOCTH CTyZEHTA (U3

MPAKTUYECKUX 3aHATHUSX ) pacu€ra 17 ayIUTOPHBIX 3aHSITHIN).
OneHuBaeTCs KaxJ0€ 3aHsATHE.

KoHnTtposnbHbie onpock! (paboTa Ha 0-2 0-4 B 3aBucHMOCTH OT MPABUIBHOCTH U

MPAKTHYECKHUX 3aHSATHUSX) MOJIHOTHI OTBETOB.

Pemenue TunoBbIx 3ajau (pabota Ha 0-1 0-10  |B 3aBHCHMOCTH OT IPAaBUIBHOCTU U

MPAKTUYECKHUX 3aHITHUSX ) TIOJTHOTHI PEIICHUS 3a/1a4H.

Tekymas camoctosiTeNnbHas paboTa 0-1 0-20  |3aBHCHUT OT CTENEHU TOTOBHOCTH CTY-

(MOATOTOBKA K ayIUTOPHBIM 3aHSTH- JIEHTA K ayJIUTOPHBIM 3aHATUSIM U

SIM; BBIIIOJIHEHUE JOMAIIIHUX 3a/1aHUM KAaueCTBA BBIIOJIHEHUS JOMAIIHUX

— MIOATOTOBKA pedepaTa) 3aIaHU I

Hroro: 50 MakcumanbHO BO3MOKHOE

11 cTy/1IeHTOB 3204H0i (hopMBbI 00yUeHHS

Texymas yuebHas pabora (padorta Ha 0-1 0-2 3aBUCHUT OT aKTUBHOCTH CTYJEHTA U

JIEKITHSIX ) MPaBUIILHOCTH €r0 OTBETOB HA BO-
MPOCHI MTPENOIABATEIS.

Tekymias yueOHas pabota (padoTa Ha 0-2 0-6 3aBUCHT OT aKTUBHOCTH CTYJIEHTa Ha

MPAKTUYECKHUX 3aHSATHUSX ) ayJTUTOPHBIX 3aHATUIX

Tekyras camocTosTenbHas paboTa 0-1 0-20 3aBHUCHUT OT CTENIEHW TOTOBHOCTH

(TTOATOTOBKA K ayTUTOPHBIM 3aHSATHU- CTYJIEHTA K ayJAUTOPHBIM 3aHSATUSIM U

SIM; BBITIOJTHEHUE JJOMAIITHUX 3a/IaHUM KavecTBa BBIMOJHEHHUS JOMAIITHUX

— TIOJITOTOBKA pedepaTa) 3a/laHui

NunuBuyansHOE 3a1aHUE 0-22 3aBUCHUT OT CBOEBPEMEHHOCTH U Ka-
YECTBA BHITIOJIHCHHS MHANBUIYaIThb-
HOT'O 3a/IaHUsl

Hroro: 50 MakcumanbHO BO3MOXKHOE
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IIpome:xkyTouHasi aTrecTalmus IO PE3yJbTaTaM OCBOCHHS TUCUMUILIMHBI B Ce-
MeCTpe MPOBOAUTCS B (hOPME CEMECTPOBOIO dK3aMEHa B COOTBETCTBUH ¢ «IlonoxkeHnem
00 opranuzanuu y4eOHOro mpoiecca B JJOHEIIKOM HAIlMOHAJILHOM TEXHUYECKOM YHH-
BepcUTeTE», yTBepAKACHHOM IpukazoM JoHHTY ot 02.05.2018r. Ne 337-14.

dopMa MpoBeACHUS IK3aMeHa — MUChbMEHHasA. DK3aMEHAIMOHHBIA OUJIET cojep-
KUT OJJUH TEOPETHUUECKUIN BOMPOC U BOCEMb TECTOBBIX BOIIPOCOB MO T€MaM JUCIUILIN-
HbI, & TAKXKE€ OJJHO MpaKTHYECKoe 3aaHue. [Ipu oTBeTe HA TEOPETUUECKUN U TECTOBBIE
BOIIPOCHI CTYJEHT 00s3aH HE TOJIBKO YKa3aTh BO3MOXHBIN MPABUJIbHBII BapHAHT OTBE-
Ta, HO ¥ apTyMEHTUPOBAHO O0OCHOBATH CBOW BBIOOD, AEMOHCTPUPYS CBOU 3HAHHS IO
qucuuiuinHe. Ilpu penmeHnn npakTUYecKOro 3a/aHds HEOOXOAUMO MPUBECTH BEPHOE
pelieHue, MpoIeMOHCTPUPOBATH YMEHNE 000CHOBBIBATh MOKA3aTeNU U JIeJaTh BHIBOJIBI.

NHauBHyalbHOE KOHCYJIBTUPOBAHUE OCYIIECTBIISIETCS KKy HEAEINIO M0 rpa-
¢GuKy, KOTOPBII JOBOJUTCS 10 CTYy/IEHTOB B Hayajle ceMecTpa. [ pynnoBbie KOHCYIbTA-
LIMU OCYLIECTBIISIOTCS IEPE]] CAaYel CEMECTPOBOro 3K3aMEHa.

MaxkcruMaabHO BO3MOKHOE KOJIMUYECTBO OaJlJIOB 3a MPaBUJIBHBIM OTBET Ha JK3a-
MEHAIMOHHBIN Omiier — 50 6amioB, Ipy ATOM JAJIs YCHEIIHOM CcllayM dK3aMeHa (OLleHKa
«yOBJIETBOPUTEIILHO» U BBILIE) CTYIEHTY HE0OX01uMoO HabpaTh He MeHee 30 Gaos.
MaxkcuManbHO BO3MOXKHOE KOJMYECTBO OaJlIOB: 3a MPaBUJIbHBIN OTBET HAa TEOpEeTHUYE-
CKUI BOIPOC - ABeHaauaTh (12) 6annos, 3a NpaBUIIbHBIE OTBETHI HA BCE BOCEMb TECTO-
BBIX BOIIPOCOB IO TEMaM JAUCIUILIUHEI - BOCEMb (8) 0alIoB, 32 BEPHO PEIICHHYIO MpakK-
TUYECKYIO 3a/1auy — Tpuauarh (30) 6aos.

VYpoBeHb BBHINOJHEHUS 33JlaHUN SK3aMEHAIIMOHHOTO OWJIeTa OLIEHUBAETCS CIIEy-

IOIIUM 00pa3oM:
Konu-
YCCTBO
0ayI0B

XapakTepucTuka TpeOOBaHH K pe3ylbTaTaM OTBETOB Ha TEOPETUUYECKUI BOMPOC dK3aMeHa-
IMOHHOTO Omiera

OtBeT Ha TeopeTH4ecKuii Bonpoc (1 Bonpoc, MAKCHMAJIbHAsA CyMMa 0aJ10B - 12)
BricTaBnsiercs B ciyyae, €Clid OTBET MOATBEPKAAET BIAJEHUE CTYJEHTOM 3HAHUSMU B MOJI-
HOM o0ObeMe yueOHOI MporpamMmbl, MaTeprall U3JI0’KEH B JIOTHYECKOH MOCIe10BaTebHOCTH
C BBIJIEJICHHEM TJIaBHOTO, COAEPKUT TOUYHbIE (POPMYJIMPOBKHU, CONMPOBOKIAAETCS WILTFOCTPHU-
PYIOUIMMHU CXeMaMH U PUCYHKAaMU (TIpH HEOOXOAMMOCTH).
BricTaBnsiercs npyu noJHOM U 0OOCHOBAaHHOM OTBETE M HAJIMUYUU OTAEIbHBIX HECYILECTBEH-
HBIX HEIOCTATKOB.
7-9 |BbIcTaBisieTCsl IPU HETIOJIHOM OTBETE Ha BOIIPOC.
4-6 |BpicTaBngercs npu OTBETE C CYIIECTBEHHBIMU OIINOKaMHU.

1-3  |BpIcTaBisieTcs IpU OTCYTCTBUM NPABUIIBHOIO OTBETA HA IIOCTABJIEHHBIN BOMPOC.

0  |BeicTaBisieTcst Ipy MOJIHOM OTCYTCTBUM OTBETA.
OtBeT Ha Bonpoc TecTa (8§ BONpocoB, MAKCUMAJIbHAA CyMMa 0aJ1J10B - §)

1 |IIpaBWJIBHBIN OTBET HA MOCTABJICHHBIN TECTOBBIN BOIPOC.
0 |ITpu oTCYTCTBMM NPAaBUIBHOIO OTBETA.
Pemenne npakrnyeckoi 3axaum (1 3anaya, MakcuMaJibHasi cyMmMma 6aJuioB - 30)
CTYJEHT TOJHOCTHIO PEUIMJ 33/auy, MOJY4YMUJ MPaBWIbHBII OTBET M NPUBET IOJHOE €ro
28 - 30 |o6ocHoBaHue. Pemenue 3agaun Ha Oymare Ka4ueCTBEHHO O(OPMIIEHO, U3JI0KEHO B JIAKOHHY-
HOM (hopMe, JTOTMYHO, MOCIIEA0BATENBHO U APIYMEHTHPOBAHHO;
CTY/IEHT MOJIY4WJ PaBUIbHBIA OTBET, HO OH HEJAOCTaTOYHO 000CHOBaH (JIMOO OTBET HE MpPH-
BEJICH B KOHIIE 3a/1a4l) WIN PElIeHHe 3aJla4M COJIEP’KUT HE3HAUNUTEIbHbIE HETPUHIUITHAIIb-

12

10-11

25-27
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Komnu-
4eCTBO
OaJUI0B

XapakTepucTrka TpeOOBaHUHN K pe3ybTaTaM OTBETOB Ha TEOPETUUCCKUN BOIIPOC IK3aMEHa-
LIAOHHOTO Omiera

Hbl€ HETOYHOCTHU M UCIPABJICHHUS;
CTYZEHT IIOJYy4YHJI OTBET, 3allKicall IPaBUIIBHBIA X0/ PEeLIeHHs 3a/1a4l, HO B IIpoLecce pellie-
HUS JOMYCTHJI OITUOKY BBIYUCIUTEIHHOTO UK JIOTHYECKOTO (ITpH 0O0OCHOBAHHH ) XapaKTepa;
JONYCTHJI HETOYHOCTH B 0003HAYCHUSX;
CTYIEHT CYUIECTBEHHO NPHUOJU3UICS K MPABUIbHOMY KOHEUHOMY pE3yJbTaTy WM Haydaj
pelaTh 3a7ady NpaBUIbHO, HO B IIPOILIECCE PELICHMSI JOIMYCTHII OIIMOKU B IPUMEHEHUH He-
OGXO[[I/IMOI‘O YTBCPKACHUSA WU (bOpMYJIBI " B pC3YJIbTAaTC HALICII JIMIIb YaCTh NPAaBUJIIBHOI'O
OTBETa; IPU U3JIOKEHUU PELICHMs 3a/a4d Ha Oymare JOMYyIIeHa HEKOTOpas HEeNociIeq0Ba-
TEJILHOCTB;
CTYZIEHT JIMIIb HayaJl IPaBUIILHO pellaTh 3a/1ady WIM Hayajl PeuaTh €e OIUO0YHBIM ITyTEM,
HO B I[EUILHGI;'II_HCM OTACJIbHBIC 3Tallbl PCIICHHA BBIIIOJHHUII IPAaBUJIIBHO (BBIHOJIHI/IJI TOXIC-
CTBEHHBIE IPe0Opa30oBaHUs, PEUIMJI ypaBHEHUE M TOMY I0J00HOE); MaTepHuajbl PELIeHUs
3aJjauu U3JI0KEHBI Ha Oymare He B IIOJTHOM 00beMe, C UCTIPABICHUSIMH M UMEIOT CYIIECTBEH-
Hble OUTMOKH NPUHIMIIHAIBHOTO XapaKkTepa;
BBICTABJISIETCS B CIy4ae, €CIIM pelIeHHUe 33/1a4d He OTBEUAeT HU OJHOMY W3 BBIIICTIPHBEICH-
HBIX KpUTEepHUEB (BbIOpaHbl HEBEpHbIEC MPUHIIMIIBI PELICHHUS, 3a/1a4a HEBEPHO PELICHA, OTBET
HENPABWICH, OTCYTCTBYIOT YHCIIOBBIE PAacUueThl M TOMY MOJJO0HOE);
BBICTABJISIETCS B ClIydae, €ClIM CTYJIEHT He Hadyajl penarh 3ajady (1M0oJIHOe OTCYTCTBUE pelle-
HUs1) 1100 MTOJIMEHIIT YCIIOBUS 3a/1a4H.

MaxkcumajibHasi cymma 6aJ10B - 50

[TonyueHnHsbie OaIbl 32 OTBETHI HA 3aJaHus OUJieTa CYMMUPYIOTCS U ¢ YYETOM pe-
3yJbTATOB TEKYIIETO KOHTPOJS PabOThl CTyACHTA BBIBOJUTCS HMTOTOBAsl 3a CEMECTP
orierka 1o 100-6anibHOM MIKaie.

HToroBas 3a cemecTp OlleHKA YCIEIIHOCTH CTYJEHTA M0 YYCOHOW NUCIMILINHE
dbopMHpyeTCs CYMMHUPOBAHUEM OIEHOK YCIIEITHOCTH CTYJIEHTa MO KaXJIOMYy BUIY pa-
OOTHI CTy/ICHTA:

20-24

15-19

8-14

Bo3MokHOE KOJIMYECTBO OalllIOB

Bunsr paboTsl cTyneHTa

s crynenTos
OYHOM popMBI

s cTyeHTOB
3a049HON (HOPMBI

o0yueHus o0yueHus

Tekymias yueOHast pabota (paboTa Ha JIEKITUIX ) 8 2
Texymas yuebnast pabota (paboTa Ha MPaKTUUYECKUX 3aHATHUSX ) 8 6
KoHnTponbHble onpock! (paboTa Ha MPAaKTHYECKUX 3aHSATHSIX) 4 HE IPEyCMOTPEHO
Pemenne TunoBeIX 3a7a4 (paboTa Ha MPAKTUYECKUX 3AHSITUSX) 10 HE TPEyCMOTPEHO
Tekymas camocTosiTeNnbHas paboTa (BBITOJTHEHHUE U 3alllUTa JI0- 20 20
MaITHEro 3a/1aHusl - pedepara)
NunuBunyansHOE 3a1aHue HE MPEIyCMOTPEHO 22
3a/laHusl UTOTOBOTO KOHTPOJIS (9K3aMEH) 50 50

Bcero 100 100

ITepeBos1 UTOTOBOM 3a CEMECTp OIIEHKH YCIEIIHOCTU CTYAEHTa MO Y4eOHOM Juc-

nurimHe u3 100-0ayimpHOM IMIKadbl B OLUEHKY MO HAIlMOHAJILHOM IIKaje W MO IIKaje
ECTS ocymectBisieTcs B COOTBETCTBUHM CO IIKAJIOM COOTBETCTBHS, NMPUBEICHHOW B
«[lonoxenun o0 opraHmzanuu y4eOHOro mpouecca B JIOHEIIKOM HallMOHAJIBHOM TEX-
HAYECKOM YHUBEpPCUTETE», yTBepkIeHHOM mnpukazom JJOHHTY or 02.05.2018 r.
Ne337-14:
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CymmMma GaioB 3a OrneHka O1eHKka 110 HaIlMOHAIBHON IITKaJIe
BCE BUJIbI YUEOHOU | IO IIKaJie JUTS 9K3aMeHa, KypCOBOTO ITPOEKTa
JUTS 3a4eTa
NEeSATeTbHOCTH ECTS (paboThI), MPAKTUKH
90-100 A OTJINYHO
80-89 B XOPOLLO
75-79 C 3a4TEHO
70-74 D YAOBJIETBOPUTEIBLHO
60-69 E
HEYJIOBJIETBOPUTEIHHO HE 3a4TEHO
35-59 FX C BO3MOXHOCTBIO TOBTOPHOM Ca4H C BO3MOXHOCTBIO
IMOBTOPHOM CJ1aYu
HEYOBJIETBOPUTEIHHO HE 3a4TEHO
1-34 B ¢ 00s13aTeIHbHBIM MTOBTOPHBIM M3y4YE€HUEM C 00s13aTeIbHBIM
JUCIUTLIAHBI MOBTOPHBIM U3Y4YE€HHUEM
JUCITUTUTAHBI

* — ¢ 00g3aTEIBLHBIM MOBTOPHBIM U3YUCHUCM OUCHUILIJINHBI.

4.4 HpnMep KOHTPOJBHOI'0 OIIpoCa HA MPAKTHYCCKHUX 3aHATUAX

Bormpochl KOHTPOJIBHOTO OMpoca Ha MpUMeEpe TeMbl 2 «DHepreTudeckas 3ddek-

TUBHOCTh PA3JIUYHBIX CIIOCOOOB MHTEHCU(UKAITUN:

l.
2.
3.

[Tepeuncnure crocoObl HHTEHCHU(DHUKAIIMY TIpoliecca TEII000MeHa.

Kakue TenioHoCuTeM UCTIOIB3YIOTCA JIJIsl HAarpeBa U OXJIAXKACHUS ?

Kakue KOHCTpPYKIIMM TEIIOOOMEHHBIX arapaToB MNPUMEHSIOTCS B XUMHUYECKOU
MIPOMBIIIJIEHHOCTH ?

Kakum crocoOomM MOKHO MOBBICUTH KOA(D(PHUIIMEHT TEIUIOOTAAYH JBHKYIIETOCS
TEIJIOHOCUTENISI B TPYOHOM M MEXKTPYOHOM MPOCTPAHCTBAX ?

. st KaKoTO TETUTOHOCUTEIIS 11eJ1IeCO00Pa3HO MOBHIIATH KOAPPHUITUEHT TEIIIO0TIauH

U royemy?
OTBeTHI Ha BOMPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS TMPEINoaBaTelieM B pe-

3yJbTaTax TEKYLIEro KOHTPOJIA padoThI CTYAEHTA.

IIpumepHsbIe TeMbl pe)epaToB N0 AMCHUIINHE

MeToapl MHTEHCU(HUKAIIMN TPOIECCOB TEII00OMEHa P KOHJEHCAIMK Tapa B TO-
BEPXHOCTHBIX U KOHTAKTHBIX TETNIOOOMEHHHKAX.

WNuTeHcudukanuss mnporeccoB KOHBEKTUBHOTO TEIJIOOOMEHAa B MPOMBIIUICHHBIX
UKJIOHHBIX CEKIIMOHHBIX HAarpeBaTEIbHBIX YCTPOHCTBAX.

WNuTencudukaiiys mporeccoB TeriooOMeHa npu TypOyJIeHTHOM TEUEHHUH TETUIOHO-
cCUTeNel ¢ MOCTOSHHBIMH TEIUIO(U3UUECKUMU CBOMCTBAMH B KaHallaX TPyO4aThIX U
IUTACTUHYATHIX TEMJI000MEHHUKOB.

WNuTencudukaiuys mporeccoB TeriooOMeHa npu TypOyJIeHTHOM TEUEHUU TETUIOHO-
CUTEeNel C MOCTOSHHBIMH TEIJIO(PU3NUECKUMH CBOMCTBAMHU B KOJIBLIEBBIX KaHajaX C
TypOyJIM3aTOpaMu Ha BHYTpPEHHEH TpyoOe.

NuTencudukanus termooOMeHa Mpu MOBEPXHOCTHOM KHUIIEHUW BOJbI B TpyOax ¢
KOJIBIIEBBIMHU TYpOyIH3aTOpamMH.
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6. Murencudukaiys nporeccoB TemIo00MeHa B TEMIOMaCCOOOMEHHBIX amnmnapaTax KOH-
TaKTHOTO THIIA 3@ CYET CETOYHOIO SKPAHUPOBAHUS CTEKAIOIIECH BOISHOMN TIJIEHKH.

7. Metoapl MHTEHCU(DHUKAIIMY KOHBEKTUBHOTO TEIJIOOOMEHA B KaHaJaX.

8. NHreHcudukanus TerniooOMeHa Npy BHIHYKJIEHHOM TEUEHUU OJHO- U JIBYX(ha3HbIX
TEIUIOHOCUTEJIEH B KaHaJax.

9. Unurencuduxaiys TersiooOMeHa npu 01HO(Pa3HOM TEUEHUH TETJIOHOCUTENICH B KaHaIax.

10.Metoapl MHTEHCU(DUKAIIMU TEIUIOOOMEHA MPY KUTICHUH.

11.MaTencudukanus TermiooOMeHa Mpy KanelbHONH KOHACHCAIIMU BOJISTHOTO Mapa.

12.nTencudukaiums TermiooOMeHa MpH KanedbHOW KOHICHCAIlMU BOJSHOTO Tapa 3a
CUET UCKYCCTBEHHOM BHOpalMy MOBEPXHOCTH TEINIOOOMEHA.

13.nTencudukanus TenaoooMeHa npu AByX(a3HOM TEUECHUH TEIUIOHOCHUTENS B KaHa-
Jax MpH IUIEHOYHOM KUIIEHUH.

14.nTtencudukaius TeriooOMeHa B MPOI0JIbHO U MOMEPEUHO 00TEKAeMBbIX ITy4YKaX TPYO.

15.nTeHcudukanus termooOMeHa B JByX(a3HOM TEUEHUH B KaHajax IMpPU MOBEpX-
HOCTHOM ITy3bIPbKOBOM KHIICHHH.

16.nTeHcudukanus TermiooOMeHa NpU IJICHOYHOW KOHACHCALMM Ha HapyXKHOM IO-
BEPXHOCTH BEPTUKAIbHBIX U TOPU3OHTAIBHBIX TPYO.

17.aTeHcudukanms TeroooMeHa 3a cueT MPUMEHEHHUS LIEPOXOBATHIX TOBEPXHOCTEH.

18.MnTeHCHpuKalus Tem1000MeHa Mpy 3aKpyTKe MOTOKA B IIyYKaX BUTHIX TPYO.

19.MuTeHcupuKams MEKKaHAIBHOTO MEPEMEIINBAHUS TEIUIOHOCUTENS B My4KaxX BH-
TBIX TPYO.

20.nTencudukanys TemioooMeHa B TEIUIOBBIX TpyOax.

21.BausitHue BBICOTHI M 1IAra pasMmelleHus TypOyIn3aTopoB Ha MHTEHCU(UKAIUIO TETl-
Joo0MeHa B TpyoOe.

22.nTencudukaius TermiooOMeHa B IPOJI0JILHO OMBIBAEMOM Iy4YKe TPyO C momeped-
HBIMH pedpamu.

23.MHTeHcudukanys KOHBEKTUBHOTO TEMI00OMEHa HCKYCCTBEHHOM 1I€POX0BATOCTbIO.

24 nTeHcudukanus TermiooOMeHa NpU KUIEHUHM 3a CUYET HU3KOTEIUIONPOBOJIHBIX U
ITOPUCTBIX ITOKPBITUH.

4.5 KypcoBoe npoekTupoBaHue

Botnonnenue Kypcoeoii pabomut (npoekma) 8 yueOHoM niaxe He 3aNJIAHUPO-
6aHo.

5 PEKOMEHJIYEMAS JIUTEPATYPA
I Ocnosnaa numepamypa

l. Tpoumn, A. FO. Mutencudukanus TeriooOMeHa B SJHEProycTaHoBkax. B 2
gacTsax. Y.2 : coopuuk 3amau / A. FO. Tpomwn, 1. A. KonoBanoB. — BopoHnex : Bopo-
HEKCKUU rOCyIapCTBEHHBIN TexHu4Yeckui yHusepcuret, ObC ACB, 2018. — 178 ¢c. —
ISBN 978-5-7731-0686-9 (4.2), 978-5-7731-0684-5. — TeKcCT : 2JeKTpOHHBIN // Dek-
TpoHHO-OMOMoTeunass  cuctema IPR BOOKS [caiiT]. =~ —  URL:
http://www.iprbookshop.ru/93259.html
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II /lononnumensnasa aumepamypa

2. HMrwoxoBa, . H. TemiomaccooOMeH. DKCeprUMEHTaIbHOE HCCIe0OBAaHNUE
XapaKTEePUCTUK TEIJI000MeHa: yueOHoe mocodue AJisi CTYIACHTOB HANpaBJIEHUS MOJIO0-
ToBKM 13.03.01 TemnnosHepreTuka M TEMIOTEXHUKA. [DIEKTPOHHBINA pecypc| — DIiek-
TpoH. naH. - Jlanp : 9bC. — Cankr-IlerepOypr : CIIGIJITY, 2015. — 32 ¢. — Pexum
nocryna: http://e.lanbook.com/book/71868 — 3ari. ¢ skpaHa.

3. PacueT TemioBbIX MPOIIECCOB U YCTAHOBOK B MPUMEpax M 3ajadax : Mpak-
tukyMm / B. B. llanait, A. I'. Muxaiinos, I1. A. batpakoB [u ap.]. [DIEeKTpOHHBIA pe-
cypc] — Omck : OMCKHiI rocyJapCTBEHHBIM TeXHUYECKUH yHHBepcureT, 2015. — 120
c. — ISBN 078-5-8149-2126-0. — TekcT : »3JIEKTPOHHBIN // DIEKTPOHHO-
oubmmoreunass cucrema I[PR BOOKS : [caiit]. — Pexum pocryna:
http://www.iprbookshop.ru/58098.html — 3ar. ¢ skpana.

4. Hemenok, C. JI. TemiooOMeH U rUApPaBINYECKOE COMPOTUBIICHUE B TPyDax
u ka"anax : yueonoe mocodbue / C. JI. Jlemenok. — Cankrt-IlerepOypr : Crpara, 2018.
— 306 c. — ISBN 978-586983-099-9. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-
OubMoTeuHast cucrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/88774.html

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4yeOHO-MeTOAMYECKUE U31aHMsl, pa3padorannbie B JOHHTY:

5. Meroanueckue yka3aHusi K MPOBEICHUIO NMPAKTUYECKUX 3aHATUN MO AUCHMILUIMHAM
«MHTeHcupuKalKs TEIUIOBBIX MpoueccoB», «MHTeHcupukauus TermioMaccooOMeH-
HBIX MPOIIECCOB B TEXHOJIOTMYECKUX arperarax» [DIeKTpOHHBIA pecypc]| : ams CTy-
JNeHTOB HampasiieHus: noarotoBku 13.04.01 «TemnosHepreTrika M TEIUIOTEXHUKA»
(marucrepckas nporpamma «TemnosHepreTuka», « TernaoBble 3JEKTPUUECKUE CTaH-
un», «IHEPreTHYSCKUN MeHeKMEHT») Bcex ¢dopm obyduenus / ['OYBIIO
“JJOHHTY”, Kad. npombitiuieHHON TemiodHepreTuku; cocT.: C. B. I'punun — Dnek-
TpoH. naH. (1 ¢ain). — Jouenk : JOHHTY, 2020. — Cucrem. TpeboBanus: Acrobat
Reader. http:/kpt.fmt.donntu.org/sites/default/files/17_blv9 p st 123.pdf

6. MeTtoauueckre peKOMEHJAIMN K CaMOCTOSITEIbHOW paboTe CTYAEHTOB IO IUCIIH-
winHaM «MHTeHcupuKanus TermToMacCOOOMEHHBIX MPOIIECCOB B TEXHOJIOTHMYECKUX
arperatax» u «/HTeHCcU(UKaIUs TEIUIOBBIX MPOILIECCOB» [DIEKTPOHHBIN pecypce] :
JUIsl 00y4aroImXcs YpOoBHs Mpo(dhecCHOHANBHOTO 00pa3oBaHUsl «MarucTparypa» Mo
HarpaBieHuto noarotoBku 13.04.01 «TemnosHepreTvka M TEMJIOTEXHUKa» (Maru-
crepckue mnporpammel «TemnosHepretuka», «TemnoBbie 3JIEKTPUYECKUE CTaHIIUU,
«JHepreTuyeckuii MeHeKMeHT») Beex GopMm odyuenust / TOYBIIO «JOHHTVY»,
Kadenpa npomeiniuieHHO# TeriosHepreTuku; coct.: C. B. I'puaun — DneKTpoH. JaH.
(1 daitn). — Honenx : JOHHTY, 2020. — 29 c. — CucreMm. TpeboBanus Acrobat
Reader. http://kpt.fmt.donntu.org/sites/default/files/17 blv9 s st 123.pdf

7. Meroandeckue yKa3aHHs K BBITIOJHEHUIO WHAWBUIYATbHOW paOOTHI MO TUCIUTIIH-
HaM «MHTeHCcudUKanus TErIoMacCOOOMEHHBIX MPOIIECCOB B TEXHOJOTUYECKHUX ar-
peratax» u «/HTeHCH(UKALKS TETUIOBBIX MPOLIECCOBY» [DNEKTPOHHBINA pecypc]: Iis
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http://e.lanbook.com/book/71868
http://www.iprbookshop.ru/58098.html
http://kpt.fmt.donntu.org/sites/default/files/17_b1v9_p_st_123.pdf
http://kpt.fmt.donntu.org/sites/default/files/17_b1v9_s_st_123.pdf

CTyAeHTOB HarnpasieHust noaAroToBku 13.04.01 «TemnosHepreTrika U TEMIOTEXHUKA»
(maructepckas nporpamma «TerosHepreTuka», « TernoBbie 3JeKTpUYECKUe CTaH-
uu», «IHEPreTHYecKuid MeHEeIKMEHT») Bcex (opm o0yuenus / T'OYBIIO
“INOHHTY”, Kad. npombinuienHoil temnosanepretuku; coct.: C.B. I'punun, FO.A.
boes, E.K. Cadonora, JI.JI. be3boponoB. — DnektpoH. nan. (1 daiin). — Jlonenk:
JJOHHTY, 2020. — Cucrem. TpeOOBaAHMUS: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/17 blv9 r st 123.pdf

8. I'pumun, C. B. MHTeHCHpUKANHS TETUIOBBIX MPOIECCOB B TOY : KOHCIEKT JEKIIUN
o Kypcy [DneKTpoHHBIA pecypc| : sl CTYIAEHTOB creuuaibHocTei: TeroBbie
AIIEKTPUYECKUE CTAHIMH, TeIIodsHepreTHKa JHEBHOW U 3a04HOU GopMm oOydeHus /
Cocr. C.B. I'punun. — (1,06 MO). - Jlonenk : I'BY3 "TouHTVY", 2013. - 52c. - 1
¢aitn. - Cucrem. TpeboBanusi: Acrobat Reader. - Pexum pgocryma:
http://ed.donntu.org/books/k900.pdf - 3armn. ¢ skpana.

DJ1eKTPOHHO-UH(OPMALIMOHHbIE PeCypChI
OBbC JIOHHTY — http://donntu.org/library

Internet-pecypcsi
N1. Marepuanbsl no kypcy TemnomaccooOMeH (Kypchbl JIEKIIMH ©  MPOrpaMMBbl
sk3aMeHOB). - Kadenpa unxxkenepnoit termnodpusuku MoCKOBCKOTO SHEPreTUYECKOTO
MHCTUTYTA - http://www.itf-mpei.ru/library/lection-examination/tmo/

N2. Pacuer TemnooTnauyd MO KpUTEpusiM moaoous. - http://msd.com.ua/osnovy-
energosberezheniya-i-energoaudita/raschet-teplootdachi-po-kriteriyam-podobiya/
ns. baza €CTECTBEHHO-HAYYHOTO OUKJIa  TI0 TEIIOMacCOOOMEHY. -

http://www.gaudeamus.omskcity.com/PDF_library natural-science 8.html

4. VuyeOHag nuTepaTypa IO TEIUIOBBIM M MAacCOOOMEHHBIM MpPOLECCaM. -
http://www.k204.ru/uchebniki.htm

ns. CnpaBouHas uHbopMaIus o TEIMJIOMAacCOOOMEHY. -
http://www.bibliotekar.ru/spravochnik-4/index.htm

7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHEYEHUE JUCHUIIJINHBI

1. Yuebnas ayauropus (adoparopusi) Ne5151 y4yeOHbIit kopryc 5 11s ipoBee-
HUS 3aHATUH JIGKIIMOHHOTO THUIIA, TPYIIIIOBBIX M WHIUBUIYATbHBIX KOHCYJIBTAIIUN, TEKY-
IeTO KOHTPOJIA (CTeNMaIn3upOBaHHas MeOesb: TOCKa ayAUTOpHAs, CTOJIBI MpeToaBarTe-
JS W ayIUTOPHBIC, CTYNbsl TPEMoAaBaTelid W ayJUTOPHBIC, MIKa(bl; MYJIbTUMEIUINHOE
o0opynoBanue: nepeHocHor kommeiotep (notebook) HP ProBook6560B (onepairionHas
cuctema Linux Ubuntu 12.04 LTS (GNU GPL), LibreOffice 3.4.3 (GNU GPL)), nepe-
HOoCcHOM kommbioTep (notebook) Toshiba Sattelite 1805 (omeparnmonHas cuctema Linux
Xubuntu 12.04.1 LTS (GNU GPL), Abiword 2.9.2 (GNU GPL)), nepeHOCHO# KOMITbIO-
Tep (notebook) ASUS X-51L (oneparmonnas cucrtema Linux Ubuntu 10.04 LTS (GNU
GPL), OpenOffice.org 2.4 (GNU GPL)), aymnokononkun F&D, aymuoxononku Teac
80W, komockon ITIOJIMJIFOKC (2 mir.), mepeHOCHOW MyIbTUMEAUNHBIN MPOEKTOP
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OPTOMA EP774, nepenocHoi 3kpaH (2 mrT.); o0opyaoBaHue: Boabt™MeTp M-381, kom-
npeccop yHuBepcanbHbli YK-2, koHaumonep Bosayxa AszepOaipxan-4m (Maker), ja-
OopaTtopHasi yCTaHOBKa JJIsl M3yUEHHUs MPOIIECCOB TEIUIONEpeayu, JlabopaTopHasi ycTa-
HoBKa «MccnenoBanue kordduiMeHTa TeI00TAaun», 1a00paTopHas yCTaHOBKA HUCCIe-
JIOBaHMsI TEIUIONPOBOAHOCTH, JabopaTtopHas ycTtaHoBKa «lcciemoBaHue TEIIONPOBO-
Hoctu - TMO 16», nabopatopnas ycranoBka TMO 2A, nabopatopHast ycranoBka TMO
20, naboparopnas ycrtaHoBka TMO 3 A, mukpoBonbsT-Mukpoammnepmerp ®@ 116/2, noren-
rmometp KCII-4/3T1T11-09 (3 mt.), mpubop onpenenenns kodhUIMenTa TerionpoBo/I-
Hoctu UT-3, neuiecoc bypan-3, perynstop nanpsbkenust PHIIL 3-378 (4 wit.), ceteBoi
GbubTp yumHUTEND, TpanchopmaTop «Jlatp-2My, 371eKTpOmoNoTeHIe; KOMIUIEKT Tepe-
HOCHOTO 00opyaoBanus (razoananuzatrop MAK-2000M; razoananuzatop W-TEST-8200,
tTonmuHoMep yapTpa3zBykoBod TT 100, kommuiekt pacxopomerpucta Jlebens KP 01,
KOMIUIEKT JJIsl IOUCKA CKPBIThIX KoMMyHUKanuii LKZ-700, Tokon3MepuTeIbHbIE KIICIIN
BM 151, nansHomep nazepubiit Disto D3a, repmomerp kontakthbiii TK-5.11 ¢ 30H10M,
TosuHoMep yibTpa3BykoBoi TY3-1, mokemerp TEC 0693, mupometp DITiR-632, mry-
momep DB 100, npubop muorodyukimonansubiii AMI 300 CLA (ompeneneHue napa-
METpPOB OKpyskaromien cpefpl), hotoanmnapar CANON EOS-450D B komruiekre, (hoTo-
mratuB Continent B1 H=420-1300 mMm.); ydueOHO-HAIIAIHBIE MTOCOOUS: KOMIUIEKT HMH-
(bopMalMOHHBIX Y4eOHO-HATJISIIHBIX MMOCOOUI B COOTBETCTBUHM C BHJIOM Y4YEOHOU es-
TEJIBLHOCTH; HA0Op YyueOHBIX BUCOPUIHLMOB B IIM(PpoBOM (hopmaTe Mo MOAECITUPOBAHUIO
rponeccoB U siBiicHuil B cucteMe ANSYS: «MojenrpoBaHne TEIUIOBOTO COCTOSIHUS MO-
MeleHus», «MoaenpoBaHre TermI000MeHHNKay, «OCHOBHBIE MPUHIIUIBI MOJIEINPOBA-
HUS TOpeHUs», «YHUCIeHHOE pellieHre 3a/1ay TUIPOJIMHAMUKNY, «HUCIEHHOE MOJEINPO-
BaHUE BUXPEBOI0 TEUECHHUS KUJIKOU cpebl», «UHCIeHHOEe MOIEIMPOBAaHUE MTpoLiecca Ie-
pEMEIIUBAaHUS KUAKOCTHY, «UHUCICHHOE MOJAETUPOBAHUE CTPYKTYpPhl TypOYJIEHTHOTO
MOTPAHUYHOTO CJIOS» U JIp.).

2. YuebHas ayauropus (KOMIbIOTEpHBIN Kiacc) Ne5153 yueOHbIil kopmyc S5 s
MIPOBEJICHUS MPAKTUYECKUX 3aHATHI (CHeMaTu3upoBaHHasi MeOeb: JOCKa ayJAUTOPHAs,
CTOJIbI TIPENO/IaBaTeNsl U AyJAUTOPHBIC, CTYJIbsl MPENoIaBaTeNsl U ayJAUTOPHbIE, IIKA(HI;
MYJITUMEANIHOE 000pYyI0BaHUE: SKpaH CcTarmoHapHbI DJI-4; mepeHOCHON KOMITBIOTEp
(notebook) HP ProBook6560B (oneparmonnas cucrema Linux Ubuntu 12.04 LTS (GNU
GPL), LibreOffice 3.4.3 (GNU GPL)), nepenocHoii kommbtorep (notebook) Toshiba
Sattelite 1805 (omepaumonnas cucrema Linux Xubuntu 12.04.1 LTS (GNU GPL),
Abiword 2.9.2 (GNU GPL)), nepenocHoii komnstorep (notebook) ASUS X-51L (omnepa-
nuonHas cucrema Linux Ubuntu 10.04 LTS (GNU GPL), OpenOffice.org 2.4 (GNU
GPL)), aynuokononku F&D, aynuokononku Teac 80W, kogockon ITomusmoke (2 mrt.),
nepeHocHoi MynbTuMeniHbIi npoektop OPTOMA EP774, nepenocHoi skpaH (2 wmr.);
obopynoanue: HUB TP 1008C; crarmonapubsie koMmbloTepbl: Ha 6a3e IntelCore 2Duo
(Dual Core) — 2 mit.; Ha 6a3e Intel Celeron — 4 mt. (mporpaMMHOe oOecriedeHue: onepa-
rroHHas cucrema Linux Ubuntu 12.04 LTS (18.04 LTS) (GNU GPL), LibreOffice 3.4.3
(LibreOffice 5.3.4) (GNU GPL), GIMP (GNU GPL), AVIDEMUX (GNU GPL), GNU
PSPP (GNU GPL)), xonmupoBanpHbiii anmapatr Canon FC-224/226, npuatep HP LJ 1200,
npuatep Canon LBP 810; koMIekT mepeHOCHOTO o0OpyaoBaHUS (ra30aHaIU3aTOp
MAK-2000M; razoananuzatop W-TEST-8200, tonmmuuomep ynbrpasBykoBor TT 100,
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KOMIUIEKT pacxoaomerpucta Jlebeap KP 01, koMmiiekT a1 MOoMcKa CKPBITHIX KOMMYHHU-
karuit LKZ-700, TokonzmeputenpHbie kiemu BM 151, nansHomep nazepnsblii Disto D3a,
TepmomeTp KOHTAakTHBIM TK-5.11 ¢ 30HmoM, TommmHOMEp ynbTpa3BykoBon TVY3-1,
mokemerp TEC 0693, nmupomerp OI1iR-632, mymomep DB 100, mpubop MHOTODYHKITH-
onansHbIE AMI 300 CLA (onpezaeneHue nmapameTpoB OKpYKarollen cpefinl), poroarnrma-
pat CANON EOS-450D B kommiekre, goromratuB Continent B1 H=420-1300 mm.);
y4eOHO-HaIJISAIHbIE TTOCOOMS: KOMIUIEKT MH(POPMAIIMOHHBIX YI4E€OHO-HATIJISITHBIX TTOCOOUH
B COOTBETCTBHUH C BUAOM YUEOHOM ACSITEIHHOCTH).

3. IloMeneHust Jy1si CaMOCTOATENIBHOU pabOThI ¢ BO3MOXHOCTBIO MOJKIIOUCHUS K
cetu "UHTepHer" u obOecrmeueHHWEM [OCTynma B OJICKTPOHHYIO HMH(OPMAIMOHHO-
o0pa3oBaTeIbHYIO Cpely OpraHM3aIiK: YUTAIBHBIC 3aJbl, yaeOHbIe Kopmyca 2,3 (Kom-
MBIOTEpHAS TEXHUKA C BO3MOXKHOCTBHIO MOAKITIOUEHUS K ceTu «MHTepHeT» 1 obecreue-
HUEM JIOCTyIla B DJJICKTPOHHYIO HH(pOpMaImoHHO-oOpaszoBaTenbHyto cpeny (DUOC
JOHHTY) u snexrponno-6ubmmorteunyto cuctemy (3b6C IPRbooks), a Takke BO3MOXK-
HOCTBIO MHAUBUIYATLHOTO HEOorpaHUUYeHHOro goctyna obydaromuxcs B ObC u SUOC
nocpenctBoM Wi-Fi ¢ mepcoHanbHbIX MOOWIBHBIX ycTpoicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmectBennas ymreH3uss MPL 2.0/ Grub loader for ALT Linux -
munen3ust GNU LGPL v3/ Mozilla Firefox - nunensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunen3us GNU GPL.
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