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1 [eti OCBOEGHHSA U CIHUATLINHbBI

Lenpio npenogaBanus aucuuiuinabl «Temnodusukay sBiseTca u3ydeHue (QpyHraMeHTab-
HBIX 3aKOHOB II€PEHOCA TEIJIOThl, COBPEMEHHON TEOPUM TEINIOOOMEHA U IMPUMEHEHUE UX B TEILIO-
BBIX pacueTax HarpeBa M OXJIAXKJIEHUS Tell Pa3IUYHON (OPMBI C PA3IUUYHBIMU TEII0()U3NIECKIMHU
cBoiicTBamMH; (OPMUPOBAHUE Y CTYACHTOB Ha OCHOBE PallMOHAILHOM TEXHOJIOTUU HarpeBa MeTrauia
YMEHHUI TEMJIOBBIX PAacyeTOB; MPUOOPETEHNE HABBIKOB TEIUIOBBIX PACUETOB IOPENOK, (POPCYHOK U
TOpeHus ra3000pa3HOro, JKUAKOr0 U TBEPJOrO TOILUIMBA.

2 Mecto aucunmiaunbl B cTpykrype OOII 6akanaBpuara

Kypc B1.b.17 «Temnodusuka» BXoauT B 0a30ByI0 4acTh 00pa30BaTeIbHON MPOrpaMMBbl 110
HanpasieHuto noarotoBku 22.03.02 — «Meramnyprusi», 1uia npoduis noarotosku O6padoTka me-
TaJUIOB U CIJIABOB JaBJieHHEM (ITPOKATHOE MPOU3BOJICTBO).

VYcnemHoe ycBoeHne Marepralia MpeanoiaraeT 3HaHue CTyI€HTaMU OCHOBHBIX IOJIOXKEHHM
cnenyromux auciuiuind: b1.6.09 Matemartuka: nuddepeHnnansHoe 1 UHTETPAIbHOE UCUNCIICHUS
b1.b.10 ®usuka: trepmoaunamuka; b1.b.11 Xumuns: 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peaKIuid.

3HaHus, OTYYECHHBIE CTYIEHTaMHU NP U3ydeHnH Kypca «Termnodusnkay HeoOXOaMMBI s
nocueayromero ocBoeHus aucuumuivd: b1.b.18 Metamnyprudeckas terorexHuka; b1.5.19 Ocho-
Bbl METAJTyprU4e€CKOTO MPOM3BOJCTBA; MPH BBHIOJHEHUN HAYYHO-MCCIEIOBATEIBCKUX M BBITYCK-
HOM KBaJIM(PUKAIIMOHHOM paboT.

Marepuan TUCHMIUIMHBI 0a3upyeTcsl Ha paHee M3yuYeHHOM MaTepHaje KoMIUleKca o0mieoo-
pa30BaTENbHBIX U CHENHMATBHBIX TUCHUIUIMH, KOTOPBIH oOecnieunBaeT (opMUpPOBaHHUE TPeOyeMOro
YPOBHSI KOMIIETEHIIMM O0YyYaroIerocsi ¥ MOATrOTOBKM OakallaBpOB IO HAIpPaBJICHUIO MOATOTOBKHU
22.03.02 — «Metamnyprus», 1uist npoduist noaroroBku O6paboTka METaUIOB U CIUIABOB JIaBJICHU-
eM (MpoKaTHOE MPOU3BOCTBO).

3 Komnerenuuu odyuaromerocsi, popMmupyemMbie B pe3yJbTaTe 0CBOCHUSI TUCHUTLINHBI
(MoyJifl) M IJIAHMPYeMble Pe3yJIbTaThl 00y4YeHMsI

B PE3yIbTaTeC OCBOCHUA NUCHHUIIIMHBI ((TeHJ'qu)PBPIKa)) CTYACHT HOJIZKCH O6H8.,ZL&TB ciaeny-
FOIIMMHU KOMHCTCHHI/IHMI/I:

CrpyKTypHBIi
AIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUs
KOMIIETEHIINH
OIIK-1. '0TOBHOCTBIO NCTIOIH30BATH (PYHJAMEHTAIbHBIE O0IIENH)KEHEPHBIE 3HAHUS
3HAaTh: bazoBeie 3HaHUS B 00JIACTH €CTECTBEHHOHAYYHBIX JUCIUILINH; OCHOBHBIE TIPO-

OeMBI C€CTCCTBECHHOHAYYHBIX AWCHUIUIMH; OCHOBHBIC MCTOJABLI PCHICHUA ITPO-
OneMm CCTCCTBCHHOHAYYHLIX NUCHHUILJINH.

YMmeTs: Bri6pats MeToauku 6a30BbIX 3HAHUI B 00JaCTH €CTECTBEHHOHAYYHBIX JTUCIIH-
IUTMH, TPaMOTHO TMOCTaBUTh 3a7ady, MOAOOpaTh METOAUKY MCCIEAOBAaHUSA W
pelIeHus: MOCTaBIEHHON MPOOJIEMBI; TPAMOTHO MOCTaBUTH 3ajady, Moa00paTh
METOJIMKY HCCJIEOBAaHUSl M PEIICHUS MOCTABICHHON MPOOJIEeMBbl U PElIUTh €€
pa3HBIMHU CIIOCOOAMH.

Bmanets: HaBpikamu mpoBeAeHHs aHaIW3a MOCTAaBJICHHOM 3aJayd; HaBbIKAMH IPOBEIE-
HUS aHaju3a MOCTABJICHHOH 3aJa4M, BHIOOpAa METOJIUKH PEUICHHs MOCTaBlIEH-
HOU 3a7a4M; HaBBIKAMU MPOBEJCHUS aHAIN3a MOCTABJICHHOW 3a/1auu, BBIOOpA
METOJIMKH PEIICHHUs TOCTABIICHHON 3a/]a4i U PEUINTh €€ pPa3HbIMU CIIOCOOAMH.
[IK-4. T'0TOBHOCTBIO UCIIOJIB30BATh OCHOBHBIE MOHSATHUS, 3aKOHBI U MOJICTTU TEPMOJIMHAMUKHU, XU-
MHUYECKOM KMHETHKH, IEPEHOCA TEIJIa U MACChI

3HaTh. \ OCHOBHBIE OIPEACIICHNUS W MOHATHS 0a30BBIX 3HAHUN B 00JIACTH €CTECTBEHHO-




CTpyKTypHBIN
AJIEMEHT

KOMIICTCHIIMU

[Inanupyemble pe3yabTaTbl 00ydeHUs

HAaYYHBIX OUCIMUILIINH. CDYH,I[aMeHTaJ'IBHBIe OCHOBBI €CTCCTBCHHOHAYYHBIX OHUC-
LUITJIMH, OCHOBHBIC MCTOJBI PCHICHUA TUIIOBBIX 3a/1a4 IO U3BCCTHBIM aJITOPHUT-
MaM MW IIpaBHJIaM. OCHOBHEBIE 3aKOHOMEPHOCTH IIPOLECCOB MACCOIIEPCHOCA
MNPUMCHHUTCIIBHO K TCXHOJOTUYCCKUM IIpoHeccaM, ONMMChIBATb, paACCUUTBIBATHL U
AHAJIM3UPOBATh IIPOLECCHI IIEPECHOCA TCIIJIa W MACChI, BBIACIIATH (baKTOpBI,
onpeaAc/sIromne NX MTHTCHCUBHOCTD.

YMmers:

OOBSCHATH TUITUYHBIC MOJICTTH 3aJ1ay B 00JIACTH TEIUIOOOMEHa. 00CykIaTh (-
(EKTHUBHBIC CIIOCOOBI PEIICHUS TPOOJIEM TEIJI00OMEHa CTPOUTh U aHATU3UPO-
BaTh MaTEeMAaTHUYECKHUE MOJICIH TeIioMaccornepeHoca. Pacrmo3HaBath 3¢ dek-
TUBHOE pelieHrue oT Hed()PEeKTUBHOTO, IPU PEIICHUH 3ajad CJIIOKHOTO TETLIO-
obmeHa.

Bmanets:

CnocobamMu T€MOHCTpaIlMy YMEHHUS BIaAeTh cOOpoM MHGOPMAIIH TSI TETLIO0-
TexHrYecKkux pacuéroB. Crnocobamu cbopa U aHaIM3a UHPOPMAIMH O TETIO0-
O0OMEHHBIX IpoLeccaXx KOHBEKIMEH, U3JIydeHUeM U TEeIUIONPOBOIHOCThIO. Me-
TOJAAMU pacyeTa IMPoLeCCOB KOHBEKTUBHOTO TEILJIO- M MAaCCOINEpeHoca, nepea-
YH TeIjla U3Iy4eHUEM U MOJIEKYJISIPHON TEIIONPOBOAHOCTBIO.

4 CTpyKTYpAa M cojiepKaHue JUCHUILUIMHBI (MOLYJIsl) AJ1sl 0O4HOi (hopMBI 00yUeHH s

OO01mast TpPyA0eMKOCTh IUCHIUIUIMHBI COCTaBsAeT 3 3.€., 108 yacos.
dopma MPOMEKYTOUHON aTTECTALUH — IK3aMEH.

1. KonrtakTtHas pabora — 14,9 akaz. yacos:

— aynutopHas — 12 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acoB.
2. CamocrostenbHas padborta — 84,4 akaJ. 4acos.
3. TlomroroBka k sk3aMeHy — 8,7 akaj. Jaca.
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5 O6pazoBaresibHbIe H HHPOPMALMOHHBIE TEXHOJIOTHH

Jlia pelieHuss NpelyCMOTPEHHBIX BUIOB Y4eOHOH paboOThl MpH HM3YYEHUH TUCLUILUIMHBI
«Tennodusmkay B KauecTBe 00pa30BaTENbHBIX TEXHOJIOIHH NCIOIBb3YIOTCS KaK TPAJUIIMOHHbIE, TaK
U MOJlyJIbHO-KOMIIETEHTHOCTHBIE TexHoJoruu. [lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUN U
(dbopMHUpOBaHKE MPEJICTABICHUH O KypCy MPOUCXOIUT C NPUMEHEHUEM MYJIbTUMEAUHHOT0 000py-
noBaHMsl. JIEKIMOHHBIN MaTepuas 3akperuisieTcsl Ha J1abopaTOpHBIX paboTax, /e MpHUMEHseTCs
COBMECTHasl IEATEIbHOCTh CTYJIEHTOB B TPYIINE, HANpaBJICHHAs HA pelleHue oOmiel 3a1auu myTeM
CIIOKEHMSI Pe3yNIbTaTOB MHAMBHYyaJIbHON paboThl ujieHOB rpymmbl. JlJis pa3BUTHS U COBEPIICH-
CTBOBAaHUSI KOMMYHUKAaTUBHBIX CIIOCOOHOCTEH CTYIEHTOB OPraHU3YIOTCS MPAKTHYECKUE 3aHATHUS B
BUJIE TMCKYCCHI, aHalM3a peajbHbIX MPOOJIEMHBIX CUTyallMid M MEXAMCUUIUIMHAPHBIX CBSI3eH U3
pa3MyHBIX o0acTeil B KOHTEKCTe pemaemMoil 3amaun. CamoctosiTenbHass paboTa CTUMYIMPYET
CTYJEHTOB K CaMOCTOATEIbHON MPOpabOTKe TEM B Mpoliecce HanucaHus pedepaToB, MOJATOTOBKU K
JUCKYCCHSAM, U TECTUPOBAHMIO.

6 YueOHO-MeTOIMYecKoe o0ecniedeHrne CaMOCTOSITeJIbHON padoThI CTY/IEHTOB

OneHouHble CPEACTBA JUIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOUYHON arrecTa-
LIUM 110 UTOTaM OCBOEHUS AUCLUIUINHBIL:
1. OcHOBHBIE 3aKOHOMEPHOCTH MEXAHUKHU IEUHBIX T'a30B.
. CBOOO/IHBIE M YAaCTUYHO OI'PAaHUYEHHBIE CTPYIHbIE TEUEHUS.
. OrpanndeHHble CTpylHbIE TeUeHUsI. IHKEKTOp U 35KEKTOP.
. IloTepu 3HEeprum npu IBUKEHUU ra30B.
. Bunel nepenoca temnorsl. OCHOBHBIE OHATHS U OIIPEIEICHHUS.
. AnddepenunanbHoe ypaBHEHHE TEMIIONPOBOAHOCTHU. [ paHUYHBIE YCIOBUS.
. Koappunment remmonpoBogHOCTH CTaeH U GaKTOPHI, BIUIOMINE HA HETO.
. CranoHapHasi 1 HECTallMOHAPHAs TEIIONPOBOIHOCTh
9. KOHBEKTHBHBIN TETNIOOOMEH IPU CBOOOIHOM M BBIHY)KJICHHOM JIBUKEHHHU T'a30B.
10. KputepuaibHble ypaBHEHUS! KOHBEKTHBHOT'O TEINIOOOMEHA.
11. TennooOMeH u3mydeHreM. BUIbI TyYHCTHIX TTOTOKOB.
12. OcoOGeHHOCTH U3ITYYCHHS Ta30B.
13. TemnooOMeH H3IydeHHEM MEXIy TeJIaMH, HMPOHM3BOJILHO PACIIONOKEHHBIMH B IIPO-
CTpaHCTBE.
14. YrnoBbie KO3 UIMESHTHI U3TYYCHUSI.
15. TensiooOMeH U3IydyeHHEM IPU HATMYUU SKPAHOB MEX]ly TOBEPXHOCTSAMU.
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17. OcHOBBI TEOpPHH TOIOOMSI U MOACIUPOBAHUS TETUIOTEXHUYECKUX M TEIUIODHEpreTHYe-
CKHUX MPOIIECCOB U 000pYI0BaHUS.

18.
19.
20.
THH.
21.
22.
23.
24,
24,
25.
26.

OcHOBBI pacyeTa HarpeBa «TOHKUX» U «MAaCCUBHBIX» 3arOTOBOK.
XUMUYeCcKask SHEPrus.
Paspymenne u oOpa3oBaHue MOJIEKYJISPHBIX CBsi3el. BoleneHue u morjiomieHue sHep-

OCHOBHBIE 3HEPTE€TUYECKUE PECYPCHl XUMUUECKHE PEAKLIUU SHEPT€TUKH.
OCHOBHBIE YCTPONCTBA T'€HEPALMH U UCTIOJIb30BAHUS XUMHYECKON SHEPTHUH.
Pa3pymienne n 00pa3oBaHne aTOMHBIX CBA3EH.

Briienenue u noroueHue SHepruu.

ConHeuHoe n3nmyuyeHue. XapakTepuCcTHKaA.

AXKyMyJIHpOBaHHE Teria. TUIbl aKKyMYJIATOPOB.

TerutoBast 3HEPTHS OKPYKAOLIEN CPEIbI.

7 OneHo4YHbIe CPeACTBA /sl IPOBEACHUS] POMEKYTOUYHOM aTTeCTaluH

a) [lnannpyemble pe3yjbTaTbl 00y4YeHHs] H OLEHOYHBbIE CPeICTBAa I NMPOBeAEHHS
NMPOMEKYTOYHOH aTTeCTAMHU:

CTpyKTypHBIii
3J1eMEHT
KOMIIETCHIIUH

ILranupyemsle pe3yib-
TaThl 00yYeHUus

OueHouHbIe CpecTBa

OIIK-1. T'0TOBHOCTBIO HCTIOIB30BATH (PyHIAMEHTAIbHbBIE OOIICUHKEHEPHbIC 3HAHUS

3HaTh: bazoBeie 3HaHus B 001na- | Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
CTH  ecrecTBeHHOHayd- | 1. TepMoanHaMuKa U MEXaHHUKa ra3oB.
HBIX JUCIUIUIMH; OCHOB-|2. DHTaNbIHS, TEIUIOTA.
Hple 1mpoOnembl  ecte-|3. OCHOBHbBIC YpaBHEHHS TEUCHUS Ta3a.
CTBEHHOHAyUYHbIX  JucC-|4. OCHOBHBIE CBEJICHUS U3 MEXAHUKH T'a30B.
LUIUIMH, OCHOBHBIE Me-|5. PexXUMBI ABHKEHUS KHUIKOCTH.
TOJABI pelmieHus mpodiem | 6. McTedenue ra3a yepe3 oTBepCTHS.
€CTECTBEHHOHAYYHBIX 7. YpaBuenue bepnymu. CtpyitHOe IBM)KCHHUE Ta3a.
JTUCLUILINH. 8. Temuto- u MaccomepeHoc.
9. SIBnenwusi, 3aKOHBI M ypaBHEHHUs TMepeHoca Belle-
CTBa, TEIJIa U UMITYJIbCA: TETUIOMPOBOJHOCTh, KOH-
BEKIIMsI, n3nyueHue, nuddysus.
YMmeTh: Bribpate Meronuku 0a- | IIpumeprnoe npakmuueckoe 3a0anue 01 IK3AMEHA:

30BBIX 3HAHUKM B 00JACTH
€CTECTBEHHOHAYUYHBIX

JMUCLUUIUIAH;  TPaMOTHO
MIOCTaBUTh 3a/ady, MOJ0-
OpaTh METOAMKY HCCIIe-
JIOBaHUSA M PEILICHUs TMO-
CTaBJICHHON MpoOJIeMBl;
IPAaMOTHO TOCTaBUTh 3a-
nady, momo0paTb MeETO-
MKy WCCIIEIOBaHUA U
pEeLIeHUs] TOCTaBJIEHHOU
npoOJieMbl M PElIuTh €€
Pa3HBIMHU CIIOCOOAMH.

1. B kakux euHUIIAX U3MEPAETCS KOJIMUECTBO TETUIO-
TEI?

1. °C;
2. KI/M;
3. JIx;
4. H/m

2. TermmonpoBOHOCTh KAaKMX MaTepUaIoB HAMOOIb-
mas?

1. MeTtamios;

2. l'a3oB;

3. TBepabIX TN - TUIIEKTPUKOB;

4. Kungxocrei.

3. OT Kakux nmapamMeTpoB 3aBUCUT KOOPPUIIUEHT TeI-
JIOTIPOBOJHOCTHU?

1. OT BHa IBHKEHUS KUIKOCTH,

2. Ot TemMriepaTypbl 1 PU3NIECKUX CBONCTB Be-




CTpyKTypHBIii
3J1eMeHT
KOMIIETeHIIUH

Ilnanupyemsle pe3yJib-
TaThl 00y4YeHHUS

OueHoyHbIe cpeaACTBa

IIIECTB;
3. OT Macchl U MJI0IIAIA TIOBEPXHOCTHU TeNa;
4, OT KOJIMYeCTBA MMOIBEACHHOMN TEIIOTHI.

4. Kakoe 13 ypaBHEHHUE IJIOTHOCTHU TEIJIOBOTO MOTOKA
COOTBETCTBYET MEPEHOCY TEIJIOTHI TEIIOMPOBOTHO-
CTBIO U€pe3 OAHOCIONHYIO MIIOCKYIO CTEHKY:

o
1. q=z(t2—tl);
2. g = —-Agradt;
3. q :a(tz _tl);
4, q:i(t ~t,).
5 2 1

5. Ilo xakoMy U3 ypaBHEHHMM PaCCUUTBIBACTCS TEIUIO-
nepeaya yepe3 CTeHKy?

1. q — ;z“(tcl _tc2)

o
r A
2 q: cl - ;Ef/tJrl)
24
A — 17
3 _ orcl orc2
T s T
&, &,

6. Yka3arh, KaKOMY UHTEpPBAITY 3HAYCHUN KOAPDUIIH-
€HTa A COOTBETCTBYET TEILIONPOBOTHOCTD CTAJICH.

1. 20-50Br/(m°C)

2. 0,07-4Bt/(Mm°C)

3. 0,007 -0,07 Br/(m °C)

7. B Kakux eMHUIAX U3MepsieTcs KodUIMEHT Ter-

JIOTIPOBOAHOCTH?
1. B—n; X
M
B
M epad
B
M- 2pao
4, Bm.

8. Koapdumment Tennonepenaun xapakrepusyeT UH-
TEHCUBHOCTD MI€PEIauyl TEeIJIOTHI:

1. OT oz1HOM cpenbl K IpYroi;

2. BHyTpu TBEpABIX CTEHOK;

3. OT oJ1HOM Cpenbl K APYron yepes3 pa3aeiu-
TEJIbHYIO CTEHKY;

4. OT XHMIKOCTEH K TBEPABIM CTEHKaM.

9. Yucno @ypwe onpenenser:




CTpyKTypHBIii

Ilnanupyemsle pe3yJib-

3JIeMeHT OueHoYHBIE CpPeICTBA
TaThl 00y4YeHHUS

KOMIIETEHIIHU
1. Pexxum ABMKEHUS KUIKOCTH;
2. TepMuyeckyro MaCCUBHOCTD TET;
3. bespa3zmepHoe BpeMst HarpeBa,
4, duznueckre napaMmeTpbl BEIIECTBA.

Bnanets: HaBsikamu nposenenus | Ilpumep 3a0anusa na pewienue 3aoay u3 npogheccu-

aHajau3a IIOCTaBJICHHOM
3a7a4i; HaBBIKAMH MPO-
BCJACHHUSA aHanusa IIo-
CTaBJICHHOHN 3ajJ]a4M, BBI-
00pa METOAMKH PELICHHS
IIOCTAaBJICHHOM  3aJaduu;
HaBBIKAMH  TIPOBEJICHUS
aHaJau3a IOCTaBJICHHOU
3agauu, BEIOOpa METONH-
KM pEIICHUsI MOCTaBJICH-
HOM 3aJ1a4ul U PEIIUTH €€
Pa3HBIMHU CITOCOOAMH.

OHAILHOUL 0O1acmu:

3amaua 1. ITmockas meyHast cTEHKAa COCTOUT U3
CJIOSl OTHEMOPHOTO MaTepuana TOJNIIMHOW Si, M U
TETION3OJISIITUOHHOTO CJIOST ToJuHON Sz, M. Koad-
(UIUEHTHI TEIIONPOBOAHOCTH CIIOEB PAaBHBI: MEPBO-
ro A,, Br/(m K), Broporo A,, Br/(m K). Temnepatypa
ra3oB OMBIBAIOIINX BHYTPECHHIOO MTOBEPXHOCTh
cteHku tr, C; KodQPUIMEHT TeII00TAaYN K BHYTPEH-
Hell cteHke ¢;, BT/(M'K); oT HapyxHOWH CTEeHKH K
BO31yXy «,, Br/(M'K). Ilnomane cren f, m. Tem-
nepaTypa BO3/lyXa, OMBIBAIOIIETO HAPYXKHIOK TI0-
BEPXHOCTh CTEHKH tg, °C.

Heobxoaumo onpeaenuTs:

a) o0I1ee TEMmIOBOE COMPOTHUBIICHHE OT Ta30B U
BO3AYyXy - R, O0umii koadduuueHT temnonepenadn
K, TIOTHOCTh TEIIOBOTO TMOTOKA ( M KOJIHYECTBO
TerIoThl Q, TepseMoe CTEHKOM MpU TpeX BapHaHTax
yYKa3aHHBIX B TaOIHIE 2;

0) HaifTu TemmepaTypsl B CThIKe cioeB tl, t2 13
JUTS T€X JK€ BapPUAHTOB;

B) MIOCTPOUTH IJISl TPETHEr0 BapuaHTa rpaduku
pacrpeeneHus TeMIeparypsl B KoopauHaTax t-S u t-
R; cpaBHHMTH ¢ TemmeparypaMu, NOJy4YeHHBIMU aHa-
JUTUYECKUM TyTeM ( 110 popMyiam);

T') ONpPEJCTUTh CHIDKEHUE TIOTEPh TeTia BO BTO-
POM | TPEThEM BapHaHTaX IO CPABHEHUIO C TICPBBIM
(B mpoueHnTax). [lotepu mpu mepBoM BapuaHTE MPH-
aumarorcest 3a 100%;

1) pe3yibTaThl PacdyeToB MPEJCTaBUTH B BUJE
tabmuubl 1 (Ilpun. 1.) u coenatb BBIBOJBI O POJIU
TEIUIOBOM M3OJISIIIUY JJIsi CHIDKEHUS TTOTEePh TEIUIa Ye-
pe3 knaaky. Bapwantel 3amaum naHel B TaOnwmie 2
(ITpu. 2).

[IK-4. ['0TOBHOCTBIO HCIIOJIL30BaTh OCHOBHEIC MOHATHS, 3aKOHBI 1 MOACIIM TCPMOAUHAMUKHU, XU-
MHYECKOI KMHCTHUKH, IICPCHOCA TCIJIa U MACChI

3HaTh:

OcCHOBHBIE OIpEIECTCHUS
M MOHATHS 0a30BLIX 3Ha-
HUIiI B o00JacTH ecTe-
CTBEHHOHAYYHBIX  JIHIC-
[UAIUINH. DyHIaMEH-
TalbHBEIC OCHOBEI €CTE-
CTBEHHOHAYYHBIX  JIHC-

Ilepeuenv» meopemuueckux 60npocos K IK3amMeny:

1. TertonpoBoanocTs. JuddepenuuansHoe ypaBHe-
HUE TEILIONPOBOJHOCTH.

2. TennonpoBOJHOCTH MPU CTALMOHAPHOM U HECTa-
LIUOHAPHOM PEXKHME.

3. Termnonepenaya. KOHBEKTUBHBIN TEIJIO- U Macco-
HEPEHOC NIPU CBOOOJHOM U BBIHYKJIEHHOM TEUCHHH.
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CTpyKTypHBIii

Ilnanupyemsle pe3yJib-

3JIeMEHT OueHoyHbIe cpeaACTBa

KOMITeTeH I TaThl 00y4YeHHUS
[UTIIAH, OCHOBHBIE Me-|4. [mapoanmHaMUYeCKUid W TEIJIOBOW TOTpPaHUYHBIC
TOABl PELIEHUsI THUIOBBIX | CIIOM.
3a/1a4 MO W3BECTHBIM aj- 5. Pagmanmonusiii Terno- u macconeperHoc. OCHOB-
rOpUTMaM M IMpaBUJIaM. | HbIE OHATHS U 3aKOHBI.

OcHoBHBIE ~ 3aKOHOMED- | 6. BHabBI JTy4UCTBHIX TOTOKOB.

HOCTH TIpoIieccoB Macco- | 7. ClI0KHBIN TeTsI000MeH.

nepeHoca npuMeHuTenb- | 8. TeroreHepamus 3a cueT cxuranus torumsa. Oc-
HO K TEXHOJOTHUYECKHUM [ HOBHBIE XapaKTEPUCTUKHU TOILIIUBA.

mporeccaM, OIMMCHIBATh, | 9. OcHOBBI Teopun ropeHus. PacueTsl moaHoro u He-
paccuuThiBaTh U aHAJU- | IOJHOTO TOPEHUS TOILIMBA.

3upoBath mporecchl Te-[10. YerpoiicTBa Ay coxuranusi TOruMBa. TerioreHe-
peHoca Temia M MAacChl, | palus 3a CUeT AJIEKTPOIHEPTUH.

BBIJICIISITh (haxTopsI,

OTpeNeNAIoNe WX WH-

TEHCHUBHOCTb.

YMmers: OOBSICHATH TunuuHsle | Ilpumeprnoe npakmuueckoe 3a0anue 011 IK3AMeHA:
Mozenu 3anad B oonmactw | 1. Ilpu kakux 3HaueHUsX yucia buo teno sBrsercs
TerI000MeHa. 00CyX- | TEepMHUECKH TOHKUM:
naTth 3PQeKTHBHBIE cro- | 1. Bi —>0;
coOBl pemieHus mpoosieMm | 2. Bi — oo;

TEIJI000MEHa CTPOUTH U | 3. Bi<0;
aHaJIu3upoBaTh MarTeMma- |4, Bi <0,25.

TUYECKHE MOJEIH Tell-
JomaccorepeHoca. Pac-
no3HaBath 3(pdexTuBHOE
pemieHne OT Hedpdek-
TUBHOTO, TIPU pEIICHUHU
3a7a4 CJIOXHOTO TeruIo-
oOMeHa.

2. Kakoe uyncio nogo0us siBIsSIeTCs ONpeaAesieMbIM
IpU pacyeTax KOHBEKTUBHOI'O TeraooOMeHa?
1. Pr;

2. Nu ;
3. Re:
4, Gr.

3. KakuM ypaBHeHHEM 1101001s1 XapaKTepH3yeTcst
BBIHYXX/ICHHAs] KOHBEKIIHS?

1. Nu= f(Gr,Pr);

2. Nu= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kaxue 3HaueHus Re cooTBeTCTBYIOT TypOYyJIEHTHO-
MY PEeXHUMY JIBUKEHHS KHUJIKOCTH B TpyOax (KaHasax)
Re >1300 ;

Re <9300 ;

Re >10300 ;

Re > 2300 .

. Yucno Pelinonbaca onpenenseTcs mo Gopmyne

Re :W—d wd

U

3. Re=ﬁ
/24

= abkowhpE

2. Re=—
1%
v
/4

6. Kakoe 3nauenue MOTJIONIATEeILHOM CIIOCOOHOCTH
nMeeT a0COIOTHO YCPHOC TCJIO:

4. Re =

11




CTpyKTypHBIii

Ilnanupyemsle pe3yJib-

3J1eMeHT OueHoYHBIE CpPeICTBA
TaThl 00y4YeHHUS
KOMIIETEHI[UH

1. A<1;
2. A=0;
3. A=1;
4. A>1
7. Kaxoii U3 npuBeeHHBIX 3aKOHOB IPUMEHSETCS IS
pacyeToB TeMI000MeHa U3IydeHueM?

ot
1. q=—A—

on
2. g=a(.—t )

T
— o~k 4

3. g=¢&%c,(—)

° 100
8. Kakwue ra3pl 0651agatoT u31y4aTeabHON U MOrjionia-
TEIbHON CIIOCOOHOCTHIO?
1. He, Ar, Ne;
2. Nz, Oz, H2
3 H20, CO,, SO

Bnanets: Cnocobamu nemoHctpa- | Ilpumep 3ad0anus na pewienue 3aoau u3 npogeccu-

MU YMEHHUS  BIAJCTh
coopom uHdopmauu
JUTSL  TETJIOTEXHUYECKUX
pacuéroB.  Cnocobamu
cbopa u ananmza uH)Op-
MalMd O TemI000MeH-
HBIX TPOIECCaX KOHBEK-
LHUEH, HU3Iy4YCHHEM U
TETUIONPOBOAHOCTHIO.

MeTtonamu pacuera mpo-
[IECCOB  KOHBEKTHUBHOTO
TEIUIO- ¥ MaccolepeHoca,
nepesadn Teria u3iryde-
HUEM U MOIEKYISPHOM
TEIUIONPOBOAHOCTBIO.

OHAIbHOU 00nacmu:

3anaya 2. B neub ¢ MOCTOAHHOW TemIepaTypoit
ta¢, °C, momermaercsi CTabHOW HWIHHIP TUAMETPOM
D, m. HavanbHas Temmneparypa MeTajljla COCTaBIISIET
taay, °C KoadunueHT TerionpoBoJHOCTH CTAN Acr,
Bt/(m rpan); temmoemkocth Cer, KIDK/(Kr rpan),
TIOTHOCTH peT, Kr/M. Kosdduiment Tennooraaun ot
NeYHbIX ra3oB o OmnpeneiauTbh Bpemsl Harpera T, 10
MOMEHTa JOCTHXKEHUS  TeMIepaTypbl tnes, 0C
.TeMIIepaTypy HEHTPA tyesr B MOMEHT BbIJIaYM METAaJIa
u3 neun. Temnoduznyeckre mapameTpbl CTald: KO-
3 PUIUEHT TETUIONPOBOIHOCTH Acr, TETUIOEMKOCTH
Cer, TNIOTHOCTH Per, CYMTATH HE3aBUCSAIIMMHU OT TEM-
nepaTypsl.

PaccunTath TemmepaTypHOE II0Jie HEOTpaHU-
YEHHOTO IIWJIMHApA IJi 3HadyeHuil paaumyca r=r0 r=

1 2
Zr or==r

3, 3 , r=R o dbopMynam U CpaBHHUTH C pac-
CUUTAHHBIMHU Oros, Ouenr, tuewr M0 auarpammam J.B.
byapuna. BapuanTel mpeactaBieHsl B TaOmuie 3.
(ITpu. 3).

[Tpunosxenue 1

BapuanTel 3a1aun

Temnepatypa, °C

I

1 |Be3 TeruioBoi M30IAINNA

TCIIJIOBBIC ITOKA3aTCJIN

12




TEMIEPATYPhI MOTYYCHHbIE

AHAJINTHYCCKHU

rpaduIeCKu

2 | C TeruioBoOil N30IALUER

TCIIJIOBBIC MOKA3aTC/INn

TEMIIEPATYPHI MOTYYEHHbIE

AHAJIMTHYCCKHU

rpaduuecKu

3 | C ynBOCHHOH TETUTOBOM MU3OJISIITHCH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIICPATYPHI ITIOJTYYCHHBIC

AHAJINTHYCCKHU

rpaduIecKu

4 CHmxeHue MOTEPHb TCIJIOTHI I10 CpaB-
HCHHIO:

C IICPBBIM BAPHAHTOM

C BTOPBIM BapHaHTOM

C TPETUM BapUAHTOM

ITpunosxenue 2

Jannbie ycnoBus 3amaun Nel

Bapg;HTa St S2 A A, b, b, 01, 02 f
M M Bt/MK | Br/MK °C °C Br/M’K | Br/mM’K
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 11 0,3 850 8 110 21 10
7 0,345 0,065 14 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 11 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18
[Tpunoxxenue 3
Ne too D tran Acr Cer Per o trios
1 1300 0,24 14 30 0,54 7820 250 1200
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2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050
13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080

0) Ilopsiaiok MpoBegeHUs POMEKYTOYHON ATTECTAIMH, NIOKA3aTeJ Il U KPUTEPHH oOlle-
HUBAHHUS.

JUig nosryyeHus 3K3aMeHa 110 JIUCUUIUIMHE CTYAEHT JIO0JDKEH I0Ka3aTh CIEAYIOIIME 3HAHUS,
YMEHHUS U HABBIKM 110 UCIOJIb30BAHUIO U BHEJIPEHUIO PE3yJbTaTOB 00pa3oBaTeIbHOH IesITeIbHO-
CTH:

— Ha OLIEHKY «OTJIMYHO:

CTyneHT J0KeH MOKa3aTh yPOBEHb 3HAHUH HE TOJBKO HA YPOBHE BOCIPOU3BEACHUS U 00b-
SICHEHUs] UHPOPMaLIMH, HO U MHTEJUIEKTyaJlbHbIE HAaBBIKU PEIICHUs MIPOoOJIeM U 3a7ay, HaXOXKACHUA
YHUKaJBHBIX OTBETOB K MPOOJIEMaM, OLIEHKU U BBIHECEHUSI KPUTUUECKUX CYXIEHUH; CTYyIEHT J0J-
KEH MIPEeIOCTaBUTh BBIIIOJIHEHHOE 3a/laHU€e, B KOTOPOM ObUIN OBl OTpaKeHbI POOJIEMBbI, Kacarolue-
Csl BCEX aCIEKTOB U3y4aeMOU TUCIUIUINHBI.

— Ha OLIEHKY «XOPOLLO0)»:

CryzeHT BIaJieeT TEPMUHOJIOTHEN U3ydaeMON JTUCIUIUIMHBI, CTyJ€HT MOKET I10Ka3aTh 3Ha-
HUSl Ha YpOBHE BOCIPOU3BENEHUS U OOBACHEHHs] MHPOPMALUU M3Yy4aeMOH IUCLUIUIMHBI; MOXET
[I0Ka3aTh UHTEJJIEKTYaJIbHbIE HABBIKM PELIEHMSI IPOCTHIX 33J1a4.

— Ha OLIEHKY «Y/OBJIETBOPHTEJILHOY:

CryneHT BiIaJeeT TEpPMUHOJIOTUEN U3ydaeMON TUCHUIUIMHBI, CTYJ€HT MOKET [10Ka3aTh 3Ha-
HUS Ha YpOBHE BOCIPOM3BEACHUS U OOBSICHEHUS MHPOPMALUN U3ydyaeMOl AUCHUILUINHBL; HE MOXKET
MI0Ka3aTh MHTEIJIEKTyaJIbHbIE HABBIKH PELIEHHsI IPOCTHIX 3a]1a4.

— Ha OLICHKY «HEYJ0BJICTBOPUTEILHOY!

CryneHT BiIaJeeT TEPMUHOJIOTHENH M3ydaeMOW NHUCLUUIUIMHBL; CTYJIEHT HE MOXET MO0Ka3aTh
3HAaHUS Ha YpOBHE BOCIPOM3BENEHHUS M OOBSACHEHHs HH(pOpMAIMM M3y4aeMOW IUCIMILIMHBI, HE
MOJKET IIOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS MIPOCTHIX 3aa4.

8 YueOHO-MeTONMUYECKOEe M HHPOPMALIMOHHOE O0ecTieYeHHe TUCIHUIIMHBI
a) OcHoBHas JUTEpaTypa:

1. Cemenog, 1O. I1. OcHoBbI TemmomaccooomeHa : yue6. mocodue / FO.I1. CemeHoB. —
Mockgsa : UTHOPA-M, 2019. — 246 c. — (Bricmiee oOpa3oBanue: bakanaBpuar). —
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www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcr : anexTpoHHbI. — Pexxum goctyna: https://znanium.com/catalog/product/945242

2. lIBetkoB, @.d. TemmomaccooOMeH [ DIEKTPOHHBIN pecypc]: yueOHuK s By30B / LBet-
koB ©.®. - M. : U3parensckuit jom MOU, 2017.

Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) lonoiHUTeIBLHASA JIUTEPATypa:

1. Mupawm, A.O. Texunueckas TepMoHMHaAMUKA. Teruomaccooomer / A.O. Mupawm, B.A.
ITaBaenko - M. : U3gatensctBo ACB, 2017. - 352 c¢. - ISBN 978-5-93093-841-8 - TekcT : nek-
tpouHbI // OBC "KoncynbranT crynenta” : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Peskxum mocTyma : 1o MOITHCKE.

2. Munxko, K.b. UncnenHoe pemnieHue 3aaaq ruipoIMHAMUAKH U TETIOMaccOOOMeHa : y4e0-
Hoe nocobue / K.B. Munxko, I'.I'. SIaskos. - M. : MOMH, 2020. - ISBN 978-5-383-01425-7 - TekcrT :
anekTpoHHbli // OBC "KoncynsTanT crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.htm| Peskum moctyma : 1Mo moAMKCKe.

3. Kynunos, A. A. Terutomaccoobmen : yueOHoe mocoone / A. A. KyaunoB. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Beicmiee obpazoBanue: bakamaspuar). - ISBN 978-5-16-011093-6. -
Tekcr : anexTponnsIit. - URL: https://znanium.com/catalog/product/1046937 — Pexxum noctyna: mo
MOJINIUCKE.

4. Tenmonepenaya : yaeoHoe mocobue : B 2 4. Y. 1. OcHoBbI Teopuu Teruonepenaun / B. C.
UYepenanuenko, B. A. Cuannpia, A. Y. Amadepos, 10. U. [lapos ; mox pen. B. C. YepequudeHko.
— Mocksa : UTHOPA-M, 2020. — 221 ¢. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-
16-014715-4. - Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1001086 — Pe-
KM JOCTYMA: 1O TTOATHCKE.

B) MeToguuyeckue yKazaHus:

1. Margeesa, ['. H. DxcniepumenTanbHOE HCCIEIOBAaHKE MTPOIIECCOB TEIJIOOOMEHA : yueOHOe To-
cobue / I'. H. MatBeesa, 0. . Taprakosckuii, b. K. Cennukus. - 2-€ u3., MOATOT. MO eY.
u3f. 2008 r. - Marautoropek : MI'TY, 2011. - 1 sanektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYJ. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooObeKT. - TekcT : 37eKTpOHHBI. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

2. Aramutos, E.b. 'maporazonunamuka: yuebnoe noco6ue [ By3oB] / E.b. Aranu-tos, M.C.
CoxomnoBa. — Marautoropck: MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-
9967-1510-7. - 3aru. ¢ TuTyI. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/15
30514/3939.pdf&view=true - MakpooOBbeKT. - TEKCT: 371eKTPOHHBIIA. - CBEIEHUS 10-CTYITHBI
takke Ha CD-ROM.

3. CoxkonoBa M.C., Jlemeumiko M.A. BBenienue B Kypc ruipora3zoluHaMUKH. — MarHu-TOropek:
N3n-Bo Maruuroropck. roc. TexH. yH-ta uM. .M. Hocoga, 2017. — 10 c.

4. TuxonoB A.B., Cokonoa M.C. U3zydeHne cBOHCTB CBOOOAHBIX (HEOTPAHUYEHHBIX) TypOy-
JIEHTHBIX CTpYyH. — Marautoropck: M3a-so Marautoropck. roc. Texd. yu-ta um. I'.11. Hocoga,
2017.-10c.

5. Tuxonos A.B., Cokonoa M.C. HUccnenoBanue 3aKOHOMEPHOCTEH CTPYHHOTO Mpu-00pa. —
Marnuroropck: M3a-Bo Marauroropck. roc. TexH. yu-ta uMm. I'.11. Hocosa, 2017. — 10 c.

6. Tuxonos A.B., Cokonoa M.C. [Ipaktnueckoe npumeHenne ypapaeHus: bepuymiu. — Marau-
toropck: M3n-so Maruurtoropcek. roc. Texs. yH-ta uM. I'.1. Hocosa, 2017. — 10 c.

r) [IporpammHoe odecnneuenue u UHTepHET-pecypebl
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Haumenosanue 110 No noroBopa CpOK AeHCTBUS JTULICH3UN

CrangapTHble

Microsoft Windows 7 1-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CB00OJTHO pacpoCTpaHsIeMoe O6eccpouHo

FAR Manager CB000IHO pacpoCTpaHsIEMOe 0eccpovHO
JlononHuTEIHLHBIC

Microsoft Windows 10 Pro H-1227 ot 8.10.2018 11.10.2021

1. ®epepanbHBIi UHCTUTYT mpoMmbliuieHHOW cobctBeHHOCTH : calt POCITATEHTA /

10.

11.

12.

OUTIIC. — Mocksa : DUIIC, 2009 — . — URL: http://wwwl.fips.ru/ — Pexum gocty-
na: CBOOOAHBIN. — TEKCT: ANIEKTPOHHBII.

Poccuiickuii unnexkc Hayunoro uurtuposanust (PVHLI) : nanuonansHas Oubnuorpa-
¢uueckas Oa3a JaHHBIX HAYYHOTO IUTUPOBAHMSA. — TEKCT: SJIEKTPOHHBIA //
eLIBRARY.RU : nayuynas snextpoHHas Oubiuoreka : cadt. — Mocksa, 2000 — . —
URL: https://elibrary.ru/project_risc.asp — Pexxum mocTyma: 1jis 3aperucTpup. MoJb-
30BaTeeH.

Axagemus Google (Google Scholar) : nouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ — Pexum mocTyma: i 3aperdCTPHp. MOJB30BATEICH. —
TeKCT: 3JIEKTPOHHBIN.

Ennnoe okHO moctyna K MH(OOPMAIMOHHBIM pecypcaM : DJIEKTpOHHasi OuOimoTeka :
caiitr / ®I'AY T'HUMU UTT "MHOOPMUKA". — Mockpa, 2005. — . —URL:
http://window.edu.ru/ — Pexxum moctyma: cBoOOAHBINH. — TEKCT: 3JIEKTPOHHBIH.

East View Information Services : DnexktpoHHas 6a3a nepuoauueckux uznanuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ — Pexxum poctyna: mo mogmnucke. — Tekcr:
JJIEKTPOHHBIN.

Poccwuiickas ['ocynapctBennas 6ubnamoreka. Karanoru : caiit / Poccuiickas rocynap-

cTBeHHas OuOmmoreka. — MockBa : PI'b, 2003 - . URL.:
https://www.rsl.ru/ru/4readers/catalogues/ — Peskum moctyma: cBoOoaHbIH. — Tekct:
JJIEKTPOHHBIN.

OnektponHas  O6wbmmoreka MITY wm. I. WM. HocoBa. - URL:
http://magtu.ru:8085/marcweb2/Default.asp — Pexum pmoctyma: mjist 3apeructTpup.

MOJIB30BATENCH (BXOJ C BHEIIHEH CETH I10 JIOTHHY U MApOJII0). — TEKCT: AJIeKTPOHHBIM.
Yuusepcurerckass wHpopMmarnmonHas cuctema POCCHUS : HayuyHas 3leKTpOHHAS
oubmorteka : caiit / HUBII ; Oxonomuueckuit pakymnsrer MI'Y. — Mocksa : HUBI],
1997 — . — URL: https://uisrussia.msu.ru — Pexxum noctymna: cBOOO HBINA. — TeKcT:
3JIEKTPOHHBIMN.

Web of science : MexnyHapoaHass HayKOMeTpuueckas pedepaTuBHas M MOJTHOTEK-
cToBas 0a3a MaHHBIX Hay4yHbIX m3manuii : cait. — URL: http://webofscience.com —
Pexxum noctyma: muig 3apeructpup. nosib3oBarened (Bxon no [P-axpecam Bysza). —
TeKCT: PIEKTPOHHBIH.

Scopus : MexnyHapoaHasi pedepaTuBHas U MOJTHOTEKCTOBAs CIpaBOYHAsi 0asza JaH-
HBIX HayYHBIX M3aaHuii : cait. — URL: http://scopus.com — Pesxkum mocrtyma: mis 3a-
peructpup. noyibzoBateieit (Bxox no IP-agpecam By3a). — TeKCT: 371€KTPOHHBIH.
Springer Journals : MexayHapoaHas 6a3a MOJTHOTEKCTOBBIX KypHAIOB : caiT. — URL:
http:/link.springer.com/ — PexwuM gocTyma: uist 3aperucTpup. Moab30BaTeNeil (BXo
no [P-anpecam By3a). — TeKCT: 3JIEKTPOHHBII.

Springer Protocols : MexmayHapoaHasi KOJJICKIIUS HAYYHBIX IMPOTOKOJIOB IO Pa3jiHy-
HBIM OTpacisaM 3HaHmi : caT. — URL: http://www.springerprotocols.com/ - Pexum
JOCTyTa: JUIsl 3aperucTpup. mojs3oBarenei (Bxox mo IP-agpecam By3a). — Tekcr:
3JIEKTPOHHBIM.
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13.

14.

15.

16.

17.

SpringerMaterials : MexyHapoHast 6a3a Hay4yHbIX MaTepHaJIOB B 001acTu (Gusnye-
CKHX Hayk W WHkuHHpuHTra : cait. — URL: http://materials.springer.com/ — Pexum
JIOCTyMa: sl 3aperucTpup. nojib3oBarenei (Bxox mno IP-agpecam By3a). — Tekcr:
3JIEKTPOHHBIMN.

Springer Reference : MexxayHapoHast 6a3a CIpaBOYHBIX U3JJaHUN 110 BCEM OTPACIsIM
sHanwmii: cait. — URL: http://www.springer.com/references — Pexxum moctyma: st
3aperucTpup. noiszoBateneii (Bxo no [P-anpecam By3a). — TeKCT: 31E€KTPOHHBIN.
zbMATH : MexnaynapoaHas pedepaTuBHas 0a3a TaHHBIX 10 YACTOM M MPHUKJIATHOU
matematuke : caiit. — URL: http://zbmath.org/ — Pexxum noctyma: ans 3apeructpup.
nosib3oBaTesneit (Bxox no IP-agpecam By3a). — TeKCT: 37€KTPOHHBIN.

Springer Nature : MexnyHapoHas pedepaTUBHAs U MOJTHOTEKCTOBasK CIIpaBoYHas Oa-
3a JaHHBIX HAaydyHbIX M3mganmid : cait. — URL: https://www.nature.com/siteindex —
Pexum noctyna: st 3aperucTpup. noiab3oBaTenei. — TEKCT: 3JIEKTPOHHBIM.

ApXWB Hay4YHBIX XYPHAJIOB : cailT / HarmoHanbHBINA JE€KTPOHHO-HH(POPMAITMOHHBIN
KOHIIOpUMYM. —  Mocksa HOHUKOH, 2013 - . — URL:
https://archive.neicon.ru/xmlui/ — Pexxum mocTymna: s 3aperuCTPHp. MOIb30BaTEIEH

(Bxox no IP-anpecam By3a). — TeKCT: 2IEKTPOHHBIN.

18.
URL: https://elibrary.ru —
TeKCT: PIEKTPOHHBIH.

PYKOHT
JUOTEKA :
https://rucont.ru
TPOHHBIH.

19.

. HalIMOHAJILHBIN LU(POBOH pecypc
caiit / korcopiuym «KOTEKCTYM». — Ckonkoso, 2010 —
— Pexxum nmocryna: juis aBTOpuM3. nosb3oBarened. — Tekcer: aiek-

eLIBRARY.RU : HayuyHas snekTpoHHass OubiauoTeka : cadt. — Mockga, 2000 — . —
Pexxum nocrtymna: nis 3aperucTpup. HOJIb30BaTeNeh. —

: MeXOoTpaciieBasi 3JeKTpOHHasi Ono-
. — URL:

9. MarepuajibHO-TEXHHYECKOE o0ecnedyeHue THCIUIINHBI
B cootBercTBUY € y4eOHBIM MJIaHOM 10 JucUUIUIMHE «Tennodusuka» npeaycMoTpeHsl
CJIEeIyIOIINE BUIbI 3aHATUMN: JICKIIHOHHBIC, TPAKTUUECKHE 3aHATHI, CAMOCTOsITeNIbHAs paboTa, KOH-
cyapTanuu (ctonden BHKP), 3auer, sx3ameH, KypcoBasi padora.

Tun u Ha3BaHUe AYyAUTOpUU

OcHaleHue ayAuTOpuu

VYueOHbIe AyauTopun Jis1 IpOBCACHUA 3a-
HATHI JICKIIMOHHOI'O THIIa

MynbsTUMeIUITHBIE CPENICTBA XPAHEHUS, TIEpEAauu |
npeJicTaBiIeHNs UH)OPMAIIHH.

VYueOHast ayauTOpHs JJIsi MPOBEICHHS Jia-
OopaTopHBIX padoT:
71a00paTopusi THIPOTa30JHHAMHKH

Komruiekc n1abopaTOpHBIX YCTAaHOBOK MO THIPOra3o-
JIMHAMUKE.

VYueOHast ayquTopus Uil TPOBEICHHS Jia-
OopaTopHBIX padoT:
naboparopus TeroMaccooOMeHa

YcTaHOBKa MO ONPEEICHUIO YITIOBBIX KodddumeH-
TOB M3ITyYCHHS;, YCTAHOBKA IO M3YYECHHUIO MPOIIECCOB
KUTICHUSI )KUJKOCTH; 3JICKTPOICYH, TpaHchopMaTop;
nupomeTp Testo 830-11, Roynger-89, Ilpomuns.

VY4eOHble ayAuTOpUM [ TPOBEACHHUSA
[IPAKTUYECKUX 3aHATUH, TPYIIOBBIX U UH-
JUBHIYQJIIbHBIX KOHCYJIbTallUi, TEKYLIETO
KOHTPOJISL ¥ IPOMEKYTOYHOMN aTTECTAllUU

Jlocka, mer.

VYueOHble ayAMTOPUHM JJSI  BBINOJHEHUS
KYpPCOBOI'O IPOEKTUPOBAHUS, ITOMELICHUS
JUIL  CaMOCTOSITEJIbHOW paboThl 00yuaro-
HIUXCS

[Tepconanbubie komnbioTepsl ¢ makerom MS Office,
BBIX0/I0M B MIHTEpHET M ¢ TOCTYIOM B 3JICKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CpEAy YHHBEp-
cuTeTa

[Momerenne it XpaHeHHus: ¥ MPODUITAKTH-
4ECKOro OOCIy)KMBaHUS Y4eOHOTO 000py-
JIOBaHHUS

Crennaxwu, cednl sl XpaHEHUsT y4eOHOTo 000py-
JTIOBaHUS
WHCTpYMEHTHI Ui PpEMOHTA JTAO0PaTOPHOTO 000py-
JIOBaHUSI
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