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1 etk ocBOEHHUS TUCITHILITHHBI

Llenbto mpenogaBanusi qucuuIuiHbl «Termnogusnka» sBiseTcs M3ydeHue QpyHIaMeHTalb-
HBIX 3aKOHOB IMEPEHOCa TEIUIOTHI, COBPEMEHHON TEOPHH TEINIOOOMEHA U MPUMEHEHHE UX B TEIIO-
BBIX pacyeTax HarpeBa M OXJaKICHUS TeNl Pa3InYHONH (OPMBI C Pa3IMUYHBIMU TEIUIO(U3UUECKUMU
cBO¥icTBaMH; (JOPMHPOBAHUE Y CTYJCHTOB HAa OCHOBE PALIMOHATILHON TEXHOJIOIMH HAarpeBa MeTaa
YMEHHH TEIJIOBBIX PACYETOB; MPUOOpPETEHHE HABBIKOB TEIJIOBBIX PACYETOB IrOPEOK, OPCYHOK U
TOPEHHUs Ta3000pa3HOTO0, KHUIKOTO M TBEPIOTO TOIUIHUBA.

2 Mecro qucuumiunsl B ctpykrype OOII 6akanaBpuara

Kypc «Temnopusnuka» BXoauT B 0a30BYI0 4acTh 00pa30BaTEeNbHON MPOTPaMMBI 110 HaIpaB-
neHuto noArotoBku 22.03.02 — «Metamnyprusi», s IpoQuiis MOArOTOBKUM MeTayuryprusi YepHbIX
METaJIJIOB.

VYcnemHoe ycBoeHHe MaTepuaia MpeanoyiaraeT 3HaHue CTYAEHTaMH OCHOBHBIX IOJIOKEHHH
CJIEAYIONINX AUCUUIUIMH: Maremaruka: mudepeHaabsHoe 1 HHTErpaabHoe ucuucieHus; Ousu-
Ka: TepMOJUHAMUKA; XUMHUSI: 3aKOHOMEPHOCTH NIPOTEKaHUS XMMUYECKUX PEaKIUi.

3HaHus, TOJTYYECHHBIC CTYJICHTaMU MpH U3y4eHnu Kypca «Temnodusnka» HeoOXOIUMBI IS
HOCJEIYIOIEro OCBOSHHs AMCLUUIUIMH: MeTaurypruueckasl TerioTexHuka; OCHOBBI METaulypru-
YEeCKOT0 MPOM3BOJICTBA; MPH BBHIOJHEHNH HAYYHO-HUCCIIEAOBATEILCKAX U BBITYCKHOW KBalH(HKa-
IIHOHHOM paboT.

Marepuan IucUUIUIMHBI 0a3upyeTcs Ha paHee M3Yy4eHHOM MaTepuasie KoOMIJIeKca 00111eo0-
pa30BaTeNIbHBIX M CHELMAIbHbBIX AUCLUILINH, KOTOPbIM oOecrieunBaeT (hopMUpOBaHHUE TPeOYeMOro
YPOBHSI KOMIIETEHIIMM OOYYaIOUIerocss M MOATOTOBKM OaKaJaBpOB IO HAINPABICHHIO MOJITOTOBKU
22.03.02 — «Metamtyprusi», Ui npo¢uiis NoAroToBKM MeTautyprus 4epHbIX METalIOB.

3 Kommnerenuun odyuaromerocsi, popMupyemMblie B pe3yJabTaTe 0CBOCHHS TUCHHMIIUHBI
(Moay.si) M NJIAHMpPYeMble pe3yJIbTaThl 00y4eHHu sl

B pesynbrate ocBoeHMs QuCHUIUIMHBL «Teropusuka» CTYAEHT IOJDKEH oOsajarh clie-
JQYIOIIMMH KOMIETEHIMSMM .

CrpyKTypHBII
DJIEMEHT [Tnanupyemsble pe3ynbTaTbl O0yUeHHs
KOMIIETEHIINH
OIIK-1. '0TOBHOCTBIO HCIIOJIB30BAThH (DYH/IaMEHTAJIbHbBIE O0IIENHKEHEPHBIE 3HAHUSI
3HaTh: bazoBble 3HaHUS B 00JIACTH €CTECTBEHHOHAYUYHBIX JUCHUIUINH; OCHOBHBIE TIPO-

OeMBbI C€CTCCTBECHHOHAYYHBIX JUCHUIINIMH; OCHOBHBIC MCTOABI PCUHICHUA ITPO-
oem CCTCCTBCHHOHAYYHBIX OUCIUILINH.

VYMeTh: BriGpats MeToauku 0a30BBIX 3HAHUHN B 00JACTH €CTECTBEHHOHAYYHBIX JHUCIIU-
IUTMH, TPaMOTHO TOCTAaBUTH 3ajady, MOAOOpaTh METOAUKY HCCIEAOBaHUSA U
pelIeHUs ITOCTABJICHHON MPOOJIEMBI, TPAMOTHO TIOCTAaBUTh 3a/1ady, MOJI00paTh
METOJIMKY HCCJIEOBAHUSI M PEIICHUS MMOCTaBICHHON MPOOJIEMBbl U PEUIUTh €€
pa3HBIMHU CITIOCOOAMH.

Bnaners: HaBbpikamu mpoBezeHrsl aHaM3a MOCTABJICHHOM 3aJ1aud; HABBIKAMHM MPOBEE-
HUS aHaIu3a MOCTABJICHHOH 3a/auu, BIOOpAa METOJUKH PEIICHUS MOCTABIICH-
HOM 3a7]auM; HaBBIKAMHU TIPOBEJICHUS aHaju3a MOCTABJICHHOW 3aJadyu, BhIOOpa
METOJIMKH PEIICHHUs TOCTABICHHON 3a]]a4l U PEIIUTh €€ Pa3HBIMU CIIOCOOAMH.

IIK-4. '0TOBHOCTBIO HCHOJIL30BATh OCHOBHEIE IIOHATHUA, 3aKOHBI U MOACTIN TCPMOANHAMHKU, XU~
MHUYECKOM KMHCTUKU, IICPCHOCA TCIIJIa U MACChI




CTpyKTypHBII
AJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

3HaTh:

OcHoBHBIC OIIPCACIICHUA U IMOHATHA 0a30BBIX 3HAHUU B 00JIACTU €CTECTBECHHO-
Hay4YHbIX JUCHHILJINH. (-DYHI[aMeHTaJ'IBHBIC OCHOBEI €CTCCTBCHHOHAYYHBIX OHC-
IUIUIMH, OCHOBHBIC MCTOABI PCHICHUA THUIIOBBIX 3aJia4 110 U3BCCTHBIM aJIr'OPUT-
MaM U IIpaBHJIaM. OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB MACCOIIEPCHOCA
MNPUMCHUTCIIBHO K TCXHOJIOTHYCCKUM ITpOoL€CCaM, OIMMUCHIBATH, paCCUUThIBATH U
AHAJIIM3UPOBATh IPOLECCCHI IIEPEHOCA TCIlJIa U MACChl, BbIACIIATH (baKTOpBI, OII-
peacIArommne X HHTCHCUBHOCTD.

VYMeTb.

OOBSCHSTH TUITMYHBIC MOJICTIM 3a7a4 B 00J1aCTH TEIJI000MEHa. 00CY)IaTh -
(eKTUBHBIE CIIOCOOBI pelIeHus MpodieM Termao00MeHa CTPOUTh U aHAJIH3UPO-
BaTh MaTeMaTHYECKHE MOJICIM TeIloMaccornepeHoca. Pacro3naBath 3¢ dek-
TUBHOE pelieHne OT Hed((HEKTHBHOTO, IPU PEIICHUU 3a7a4 CIOKHOTO TEIUIO-
oOMeHa.

Bnazers:

Crioco6amu IeMOHCTpAIMA YMEHUS BIIAJIETh cOOpOM WH(GOPMALIUU JIJIST TETLIO-
TeXHUYecKux pacuyéroB. Crocobamu cOopa W aHain3a WHPOPMAIMUA O TEILIO-
OOMEHHBIX TPOIECCaX KOHBEKIMEH, U3ITydeHUEM M TEILIONPOBOTHOCTRIO. Me-
TOJIaMH pacyeTa MpOoIeCCOB KOHBEKTHBHOT'O TEIIO- U MAcCOIepeHoca, Iepeia-
9H TeIljIa M3JIY9CHUEM U MOJICKYIIIPHOU TEIUIOMPOBOTHOCTBIO.

4 CTpyKTYpa M coiep:kaHue M CUMIIJIMHBI (MOLYJIs) I 3204HOi (PopMBbI 00yYeHHUs

OO0mas TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3 3.€., 108 uacos.
-KOHTaKTHas padora — 14,9 akaj. yacos:
— ayauTopHas — 12 akaj. 4acos;
— BHeayauTopHas — 2,9 akaj. 4acos.
-caMocTosTebHas paboTta — 84,4 akaJ. 4acos.
-IOATOTOBKA K dK3aMeHy — 8,7 akaj. Jaca.
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Tema 1. TepmommHamuka OIIK-1
u MexaHuka raszoB. Oc- [1K-4
HOBHBIE CBEIECHHS. OH- Camocrosi- 3yB
Tanbnus, Temnnora. OCHOB- TenbHOE u3y-|KoHcmekT
HbI€ YPaBHEHMsSI TEUEHUS YyeHue  y4del-|JIeKuui; oTuer
raza. OCHOBHbBIE CBEJIEHUS HOW JuTepary-|mo Jaboparop-
U3 MeXaHWKH Ta3oB. Pe-| 1 1 1 28 |per.  Ilpopa-|HOWi  pabore;
JKUMBI JIBIDKEHUS JKUIKO- 00TKa  COOT-|pacyer Mpak-
ctu. Mcreuenue rasa ue- BETCTBYIOIIMX |THUYECKOTO 3a-
pe3 oTBepcTus. YpaBHe- BOIIPOCOB pa3- |1aHusl.
Hue beprymm. CrtpyliHoe nena 6
JIBUKEHME rasa. Temno- u
MaccornepeHoc. fBneHus,




v

! s
(@] —
s
AynuropHas S q) i 2
= opma Te =
KOHTaKTHas pabota | & % &g
% O KYIIEro KOH- !
(B akaj. yacax) S & 2o
Z 7 | Bugcamo- TpOJIs ycIie- )
Paznen/Tema nqucuurm- =g . =
&4 O o | CTOSTENBHOM | BaeMOCTU U 5 =
HBI 3 | B2 S
= oo Z 3| g8 paboThI IPOMEXKY- =
S M .
5 |8 E|E & 52 TOYHOM aTTe- = z
5y S F| 25|l S =
= b} e gl 5 F cTanuu =
= Q ~ 3
3aKOHbI M YpaBHEHHUS Iie-
peHoca BellecTBa, Terja u
UMITyJIbCa: TEIIONPOBOI-
HOCTh, KOHBEKIHA, H3Iy-
yeHue, T dy3us.
Tema 2. TemmonpoBou- OIIK-1
HOCTh. Jluddepenmnmann- I1K-4
HOE ypaBHEHHE TETIoNpo- 3yB
BOJHOCTH. TemnonpoBoj- Camocros-
HOCTh TIPH CTalMOHAPHOM TEIIbHOE  H3Y-
U HECTallMOHAPHOM PEXKHU- YeHHE e0-
H P p . YA K oncmext
Me. Temnonepenaya. Kon- HOM JIUTEpPATY- ..
. JeKINHA; OTYeT
BEKTUBHBIN TEIUIO- U Mac- pBI; MOATOTOB-
COMEpPEeHOC TpHU CBOOON Ka K Jiabopa no_1aboparop-
22N | 2 28 . HOU  paborte;
HOM M BBIHYXJCHHOM Te€- TOpHOI pabo-
pacuer mpak-
yeHuH. [uaponnHamuye- te. [Ipopabor-
. . TUYECKOTO 3a-
CKUH M TEIJIOBOW mMorpa- Kd COOTBETCT-| . o
HUYHBIE ciou. Pagmanu- BYIOIIUX  BO- '
OHHBIN TEIIO- U Maccorie- IPOCOB paszfe-
peHoc. OCHOBHbIE TOHSI- na 6
TUS W 3aKOHBL. Buabl my-
YUCTHIX TMOTOKOB. ClOX-
HBII TeMJI000MeEH.
Camocros- OIIK-1
Tema 3. TeruoreHeparus TE€IBHOE U3y- I1K-4
3a CYET COKUTAHUS TOIUIH- yeHne  y4eo- 3yB
. Koncnekr
Ba. OCHOBHbBIE XapaKTepu- HOW JuTepary- ..
JeKIUHA; oTueT
CcTHKH ToriBa. OCHOBBHI PBI; TIOJTOTOB-
no jabopartop-
TEOpUM TopeHus. PacueTsl ka k Jjabopa-| .
1 1 28,4 . HO  pabore;
TIOJTHOTO M HEMNOJHOTO TO- TOpHOU pado-
. pacuer mpax-
peHUs TOIIMBA. Y CTpOM- te. IIpopabor-
TUYECKOTo 3a-
CTBa ISl CXKHTAHHS TOII- Ka COOTBETCT-\ .o
nuBa. TerutoreHepanus 3a BYIOIIUX  BO- '
CYET JJICKTPOIHEPTHH. MIPOCOB  pazne-
na 6
Camocrosi- OIIK-1
TEJIbHOE  BbI- [1K-4
MTOJTHEHNE 3
. |Pacuer xom-| "
KOHTPOJILHOM .
Konrponsnas padora 2,9 TPOJIBHOW pa-
pabotel. IIpo-
OOTHI.
paboTka cooOT-
BETCTBYIOIINX
BOIPOCOB pa3-
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nema 6
OK3aMeHaIu-
IIpomexxyTounasi arrecra-
8,7 DK3aMeH |OHHasg  BEIO-
s (PK3aMeH) MOCTL
Utoro 4 4121 | 421 | 84,4

5 O0pa3oBaTesibHbIe H HHPOPMAIMOHHBbIEC TEXHOJIOTHH

Jlns peuieHus: MpeayCMOTPEHHBIX BHIOB YYE€OHOH pabOTHl MpH W3YyYEHUH IHCIUILTHHBI
((TGHJIO(l)I/I?;I/IKa» B Ka4€CTBEC O6pa3OBaTCJII)HI)IX TEXHOIOTHI HCIIOJIB3YIOTCA KaK TPAAUILIMOHHBIC, TaK
¥ MOJyJbHO-KOMIIETCHTHOCTHBIE TeXHOJIOTHH. [lepenaya HEOOXOIMMBIX TEOPETUYECKUX 3HAHUI 1
(dbopMupOBaHKE MPEACTABIECHUN 10 KypCy IPOUCXOIUT C MPUMEHEHUEM MYJIbTUMEAUNHOIO 000py-
noBaHMA. JICKIMOHHBIN MaTepuall 3aKperuisieTcss Ha Ja0opaTopHbIX padoTax, rie MpUMEHSETCs CO-
BMECTHAs JIEATEIbHOCTh CTY/IEHTOB B IpYIIIE, HAIpaBJIE€HHAs HA PELICHUE OOLIEeH 3aJayu MyTeM
CIIO)KEHUS Pe3yIbTaTOB MHIMBHIYAIbHONH pabOThl WICHOB rpynmbl. s pasBUTHS M COBEPIICHCT-
BOBAaHUA KOMMYHHUKATUBHBIX criocoOHoCTEH CTYACHTOB OPraHU3YIOTCA IMPAKTHYCCKUC 3aHATUA B
BUJIC JUCKYCCUH, aHalU3a peajbHbIX MPOOJIEMHBIX CUTYallMi M MEXKIUCUUIUIMHAPHBIX CBSA3EH M3
pa3nuuHbIX oOjacTeil B KOHTEKCTe pemaeMoil 3amaun. CamocTosdTenbHas padoTa CTUMYJIHPYET
CTYACHTOB K CaMOCTOATEIbHON MpopaboTKe TEM B Mpoliecce HamMcaHus pedepaTroB, HOATOTOBKU K
JUCKYCCHAM, U TCCTUPOBAHUIO.

6 YueGHo-MeTOANYECKOE 0GecTieyeHre CAMOCTOATEILHONH PAaG0ThHI CTY1eHTOB

OneHouyHbIE CPEACTBA JUIsl TEKYIIEr0 KOHTPOJS YCIEBAeMOCTH, MPOMEXKYTOUHON aTTecTa-
LIMU 110 UTOTaM OCBOEHUS TUCLUIUIVHBIL:
1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH MEUHBIX T'a30B.
. CBOOOIHbIE M YACTMYHO OTpaHUYEHHbIE CTPYHHBIE TEUCHHUS.
. OrpannyeHHble CTpyHHbIE TeueHUs. IHKEKTOp U 35KEKTOP.
. IloTepu 3HEpruM Mpu IBUKEHUH ra30B.
. Bunel nepenoca temnotsl. OCHOBHBIE MOHATHUS U OIIPEICICHHUS.
. AuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE YCIOBHUSI.
. KoappurmeHnTt TenaonpoBoAHOCTH cTaie u PaKTOphl, BIUSIIONINE HA HETO.
. CraunoHapHas ¥ HeCTallMOHAPHAs TEIUIONPOBOIHOCTD
. KonBekTHBHBIN TeMI000MEH MpU CBOOOJIHOM U BHIHYKIECHHOM JBH)KEHUU T'a30B.
10. KputepuaibHble ypaBHEHUSI KOHBEKTUBHOT'O TEMJIOOOMEHA.
11. TennooOMeH uznydeHueM. Buibl TyducThIX TOTOKOB.
12. OcoGeHHOCTH U3Ty4YEeHUS T'a30B.
13. TemooOMeH U3Ty4YEeHUEM MEX]Y TellaMH, IMPOU3BOJBHO PACHOJIOKEHHBIMH B IPO-
CTPaHCTBE.
14. YrinoBbie k03D PUIMEHTHI U3ITy4YEHUS.
15. TensooOMeH M3TydE€HUEM MTPH HATUYHH SKPAHOB MEXK/Y TOBEPXHOCTSIMHU.

O 00 1O\ Dn K~ W



17. OcHOBBI TeOpHH MOAOOHSI U MOICIUPOBAHUS TEIUIOTEXHUYECKUX M TETUIODHEPreTHYe-
CKHX MPOIIECCOB U 000PYyIOBaHMUSI.

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

OcHOBBI pacueTa HarpeBa «TOHKUX» U «MacCCUBHBIX» 3arOTOBOK.
XuMHUUYECcKasi SHeprusl.
Pa3pyiienne u o0pa3oBaHue MOJEKYJISPHBIX CBsi3el. BplieneHne u NoriomneHue sHep-

OCHOBHBIE PHEPTETUYECKUE PECYPCHl XUMUYECKHE PEAKLIUU SHEPTETUKH.
OcHoBHBIE YCTPOHCTBA T€HEPALIMH U UCIIOJIb30BaHUS XUMHUECKOM SHEPTUU.
Paspymenue u 06pa3zoBaHne aTOMHBIX CBSI3€H.

Briienenue u norjomeHne SHepruu.

ConneuyHoe n3nydyeHue. XapakTepucTHKa.

AKKyMyYJIHpOBaHHUE Teria. TUIbI aKKyMYJISITOPOB.

26. TeroBast SHEPTHUST OKPYKAFOIIEH CPEIIBI.

7 O1ieHOYHBIE cpeacrea AJid MpoBEACHUSA HpOMe)l(yTO‘{HOﬁ aTrrecranmumn

a) Ilnanupyemsbie pe3ybTaTbl 00y4YeHHs] U OLIEHOYHbIE CpeICTBA /JI NPOBedeHHS
NMPOMEKYTOYHOM aTTeCTAllUM:

CTpyKTypHbBIii
3J1eMeHT
KOMIIeTeHIIUH

ILiianupyemsbie pe3yb-
TaThl 00y4eHHs

OueHo4vHbIE CpeCTBA

OIIK-1. '0TOBHOCTBIO UCITIONIB30BATh (PYHAAMEHTATbHBIE OOIIEUHKEHEPHBIE 3HAHUS

30BBIX 3HAaHUH B 00JIACTH
€CTeCTBEHHOHAYYHBIX

JUCLUUIUIMH;  TPaMOTHO
MOCTaBUTh 3ajady, TIIo-
n00paTh METOAMKY HC-
CIIEZIOBAaHUSI U PEIICHHS
MOCTaBIEHHOW  TpoOIIe-
MBI; TPAMOTHO MTOCTaBUTh
3agady, mnoaoOpaTh Me-
TOJIMKY HCCIEOBAaHUS |
peleHust TMOCTaBICHHOM
MpoOJIeMbl U PELIuTh €€
pasHBIMHU CIIOCOOAMHU.

3HaTh: ba3zoBble 3HaHuA B 00-|Ilepeuens meopemuueckux 60npocos K IK3ameny:
JacTu ecTecTBeHHOHayu- [ 1. TepmoanHaMuKa 1 MeXaHUKa Ta30B.
HBIX JMCUUIUINH; OCHOB- |2. DHTAJBIHNA, TEIJIOTA.
Hble Mpobnembl ectecT- | 3. OCHOBHbIC ypaBHEHHs TEUEHUS Taza.
BEHHOHAYYHBIX JUCHUI- (4. OCHOBHBIE CBEICHUS U3 MEXAHUKHU T'a30B.
JIMH; OCHOBHBIE METO/BI [ 5. PeXXUMBI ABHKEHUSI AKHUJIKOCTH.
pemeHust pobiem ecre- | 6. Micreuenue rasza uepes3 OTBEPCTHSL.
CTBEHHOHAyuYHBIX  Juc-| /. YpaBHenue bepnymnu. CtpyitHoe ABHXKEHHE Tra3a.
LUIJIAH. 8. Temto- 1 MaccornepeHoc.
9. SIBneHus, 3aKOHBI U ypaBHEHUS MEepeHOca BEIIeCT-
Ba, TEIJIa U UMIIYJIbCa: TEIUIONPOBOJAHOCTh, KOHBEK-
1y, u3ydeHue, tupdysus.
YMers: BeiOpate Meronuku Oa- | Ilpumepnoe npakmuueckoe 3adanue 01 IK3AMeHaA:

1. B kakux equHUIIAX U3MEPSIETCs] KOTUYECTBO TETIO-
TBI?

1. °C;

2. KI/M;
3. JIx;
4. H/m

2. TeronpoBOAHOCTh KaKUX MaTepHAIOB HAaOOIb-
masn?

1. MeTtannos;

2. I"a30B;

3. TBepIbIX TEN - TUAIEKTPUKOB;

4, Knnakocren.

3. OT Kakux mapaMeTpoB 3aBUCUT KOAIPDUITUEHT TeIl-
JIOTIPOBOAHOCTH?

1. OT BUJA ABUKCHUS KUIKOCTH;

2. Ot Temnepatrypsl 1 PU3NIECKUX CBONCTB Be-




CTpyKTYypHBIii
3JIEeMEHT
KOMIIETEeHIIUH

Ilnanupyembie pe3yJib-
TaThl 00y4eHHs

OueHoYHBIE CpeCTBA

IIECTB;
3. OT Macchl ¥ IJIOIIA/Id TOBEPXHOCTH TEJa;
4, OT KoJIM4uecTBa MOABEAEHHON TEIIOTHI.

4. Kakoe U3 ypaBHEHHE MIJIOTHOCTH TEIUIOBOTO TIOTOKA
COOTBETCTBYET NEPEHOCY TEIUIOTHI TEIUIONPOBOIHO-
CTBIO Yepe3 OJTHOCIONHYIO TUIOCKYIO CTEHKY:

o
1. q :z(tz -t,);
2. g =-Agradt;
3. g=alt, -t);
4. q :i(tz _tl)'
o

5. [lo kakoMy U3 ypaBHEHUH PaCCUMTHIBACTCS TEILIO-
nepejaayda 4yepes3 CTeHKY?

1 — /,L(tcl _tCZ)
o)
2 q - tcl - t;ffq+])
22
_ thCl _thCZ
R NP
o, o,

6. Yka3aTh, KAKOMY UHTEpBajly 3Ha4eHUN K03 puiu-
€HTa A COOTBETCTBYET TEIUIONPOBOJHOCTH CTaJIEH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Bt/(m °C)

7. B xakux equHUIAX u3MepsaeTcs KodpUIMEHT TeT-

JIOTIPOBOAHOCTH?
Bm
1. N
M 2
B
M~epad
M-2pad
4, Bm.

8. Koo dunueHt remnonepenaun xapakTepusyeT UH-
TEHCUBHOCTb NEPEAayH TEIUIOTHI:

1. OT 01HOM Cpenbl K APYrou;

2. BHyTpu TBEpABIX CTEHOK;

3. OT ogHOM cpeabl K APYroil uepes pasaenu-
TEJbHYIO CTEHKY;

4. OT XKMAKOCTEN K TBEPABIM CTEHKaM.

9. Yucno Pypwe onpenenser:




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3J1eMeHT OueHo4HbIE cpecTBa
TaThl 00y4eHHs

KOMIIETEeHIIUH
1. Pexxum nBHKEHUS KUIKOCTH;
2. TepMuUeCKyr0 MaCCUBHOCTbH TET;
3. bespasmepHoe Bpems Harpena;
4. dusnueckue napaMeTphl BEIIeCTBa.

Bnaners: Hassikamu nposenenus | Illpumep 3a0anus na pewienue 3aoau u3 npoghec-

aHalmM3a IOCTaBIICHHOM
3a7a4; HaBbIKAMU MPO-
BEJACHHMS aHalu3a Io-
CTaBIICHHO# 3aJa4M, BbI-
0opa METOMKHU PEIICHUS
IIOCTAaBJICHHOM  3aJauu;
HaBbIKAMHM  TMPOBEIICHUS
aHajau3a IMOCTaBJICHHOM
3a/1a4d, BbIOOpa METOIH-
KU PELIEHUs MOCTaBJIEH-
HOW 3a7jayu U PEUIUTH €€
pa3HBIMU CIIOCOOAMH.

CUOHAILHOU odacmu:

3amaua 1. Ilnockas meuHas CTECHKA COCTOUT U3
CJI0Sl OTHEMOPHOTO MaTepHayia TOJIIUHON S1, M U Te-
TUTOM3OJISIIIMOHHOTO CJIOST TOMIUHON Sp, M. Koaddu-
[IUCHTHI TEIUIONPOBOJIHOCTH CJIOEB PAaBHBI: IEPBOTO
A, Bt/(m K), Broporo A,, Br/(m K). Temneparypa
ra3oB OMBIBAIOIIMX BHYTPEHHIOKO MMOBEPXHOCTh
cTeHku tr, C; KodQPUIIMEHT TEII00TAaYN K BHYTPEH-
Hell creHke «;, B1/(M'K); oT HapyxHOH CcTeHKH K
BO3AYXy «,, B1/(M'K). Ilnomans cren f, M.
TemnepaTypa BO3[yXa, OMBIBAIOIIEIO HAPYKHIOKO
MMOBEPXHOCTh CTEHKH t5, °C.

Heob6xoaumo onpenenuts:

a) o01iee TEeIOBOE COMPOTUBIIEHUE OT Ta30B U
BO31yxy - R, O0mmii koadduuueHT Terionepenayu
K, TUIOTHOCTB TETUIOBOTO MOTOKA ( U KOJIMYECTBO Te-
mwI0oThl Q, TepseMoe CTEHKOW IPH TPEeX BapHaHTax
yKa3aHHBIX B Ta0IUIE 2;

0) HaiiTu TemmepaTypsl B CThIKe cioeB tl, t2 13
JUTS T€X 7K€ BAPHAHTOB;

B) MIOCTPOUTH JIJISl TPETHEro BapuaHTa rpaduku
pacnpeziesieHus: TeMIepaTypsl B KOOpAnHaTax t-S u t-
R; cpaBHUTH ¢ TemmepaTypamH, MOTYYCHHBIMU aHa-
JUTUYECKUM IyTeM ( 1o popMynam);

T') ONpeNeuTh CHIDKEHUE MOTeph Terjia BO BTO-
POM H TPEThEM BapHaHTaX MO CPABHEHUIO C TIEPBHIM
(B8 mpouenrax). [lorepu mpu mepBoM BapuaHTe MpU-
aumarorcst 3a 100%;

1) pe3yapTaThl pacyeToB MPEJCTaBUTH B BUJEC
tabmuiel 1 (Ilpuin. 1.) u coenath BBIBOJBI O POJIU Te-
TJIOBOUM U3OJISIIUU ISl CHIDKEHUS TTOTEPh TEIUIa Yepes
KIaaKy. BapuanTtel 3aaun manel B Tabnwime 2 ([Tpwo.

2).

[IK-4. '0TOBHOCTHIO HCIIOIL30BaTh OCHOBHEIC MOHATHUA, 3aKOHBI 1 MOACIIM TCPMOANHAMUHKHU, XU~
MHYECKOM KHHCTHUKH, ICPCHOCA TCIIJIa U MACCEHI

3HaTh:

OcHOBHBIE OIpeAeIICHUs
A MOHATHS 0a30BBLIX 3Ha-
HUH B 00JaCTH €CTECT-
BEHHOHAYYHBIX JTUCITUTI-
nuH. DyHIaMeHTalbHbBIE
OCHOBBI €CTECTBEHHOHA-
YUYHBIX JIUCHUIUIMH, OC-

Ilepeuens meopemuueckux 6onpocos K IK3ameny:

1. TenmonpoBoaHOCTh. JuddepennmansHoe ypaBHe-
HUE TEIJIONPOBOAHOCTH.

2. TennonpoBOAHOCTh MPU CTALMOHAPHOM U HECTa-
LIHOHAPHOM pEXUME.

3. Terutonepenaya. KOHBEKTUBHBINA TEIJIO- U MAacco-
NEPEHOC MPU CBOOOHOM M BBIHYKJICHHOM T€YEHHHU.

10




CTpyKTYypHBIii
3JIEeMEHT
KOMIIETEeHIIUH

Ilnanupyembie pe3yJib-

OueHoYHBIE CpeCTBA
TaThl 00y4eHHs H pe

HOBHBIE METOABI pemie- |4. ['MapoanHAMHYECKUH M TEIUIOBOW IOTpaHUYHBIC
HHs TUIIOBBIX 3adad II10 | CJIOH.

W3BECTHBIM anroputMam | 5. PaauanuoHHblid Termuo- u MacconepeHoc. OCHOB-
U IpaBUJIaM. OcCHOBHBIE | HBIE IOHSATUSI U 3aKOHBI.

3aKOHOMEPHOCTH  TpO- | 6. BHIIBI Ty4HCTHIX TOTOKOB.

meccoB  macconeperoca | 7. CIoKHBIN TeII000MeH.

NPUMEHUTEIBHO K Tex-|8. Temnorenepanus 3a cueT cokuranust torumea. Oc-
HOJIOTUYCCKUM  MPOLCC-  HOBHBIC XaPAKTCPHUCTHUKH TOILIMBA.

cam, OIUCBIBaTh, paccyr-|9. OCHOBBI TEOpHH TOpeHUs. PacyeTsl MOJHOTO U He-
ThIBATb U aHAJIM3UPOBATH | TIOJIHOT'O T'OPCHUA TOIIJIMBA.

nporiecchl nepenoca ten- | 10. YcrpolicTBa Ui C)KUraHus TOIUIMBA. Teriorene-
Ja W MacCChbl, BBLICIATH | paluid 3a CHCT JJICKTPOOIHCPTIHH.

bakTopsl,  ONpEaeso-
IM1e NX UHTCHCUBHOCTD.

YMerTs: OOBSCHATH TUNUYHbIE | [Ipumepnoe npakmuueckoe 3a0anue 01 IK3AMeHa:
Mozenu 3anad B obnactH | 1. [lpu kakux 3HaueHusax uucia buo teno spisercs
TEIUI0O0OMEHa.  00CYX- | TEPMHUYECKU TOHKHUM:

natb 3¢dexruBnbie cro- | 1. Bi >0;

coOBI perieHus: mpooJeM | 2. Bi — o0;

TEIIO0OMEHa CTPOUTH M |3, Bi <0;

a”HaJIM3upOBaTh MarTeMma- | 4, Bi <0,25.

TUYECKUE MOJCIH Tell-

2. Kakoe amcmno HO,I[O6I/I$I SABJIACTCSA OIPCACTIACMbBIM
JIOMaCCOIICpCHOCA. Pac-

IIpU pacueTax KOHBEKTHUBHOIO TEII000MeHa?

no3HaBaTh d(PQPEKTUBHOE |1 Pr:
pewenre ot Hedphex-| o NU :
TUBHOTO, TP PELICHUH |3 Re:
3a/a4 CIOXKHOIO TerIo- |, Gr.
oOMeHa.

3. KakuM ypaBHEeHUEM 11010015 XapaKTepU3yeTcs
BBIHY)KJICHHAsT KOHBEKITHSI?

1. Nu=f(Gr,Pr);

2. Nus= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kaxue 3HaueHus Re cooTBETCTBYIOT TypOyJIE€HTHO-
MY PEKUMY JBHKEHHS KHUJIKOCTH B TpyOax (KaHasax)
1 Re >1300;

2 Re <9300;

3. Re >10300;

4. Re > 2300.

5. Yucno Pelinonbpaca onpenensercs mo hopmyse
1

Re=4 2 Re="4
7 1%
3 Re=? 4 Re="
W W

6. KaKOC 3HAYCHHUC HOFHOM&TCHBHOﬁ CHOCO6HOCTI/I
uMeeT abCOJTIOTHO YEePHOE TEIIO:
1. A<1;

11




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3JIEeMEHT OueHovHbIe cpeaACTBa
TaThl 00y4eHHs
KOMIIETEeHIIUH

2. A=0;
3. A=1;
4. A>1
7. Kakoii U3 npuBeeHHBIX 3aKOHOB MPUMEHSETCS AJIs
pacueToB TEIJI000MEHA U3JTydyeHUEM?

ot
1. q=—A—

on
2. g=at,—t )

T
— o~k 4

3. g=&%c,(—/=)

°7100
8. Kakwue ra3bl 00J1agaroT U31y9aTeIbHOM U TIOTIIOIIa-
TEIbHON CIOCOOHOCTHIO?
1. He, Ar, Ne;
2. N2, Oz, Hp
3, H,0, CO,, SO,

Brnanets: Cnocobamu nemoHctpa- | Ilpumep 3ad0anus na pewenue 3aoau u3z npoghec-

IMA  YMEHHUS  BIAACThH
coopom uHpopmanuu
JUIS  TETUTOTEXHUYECKUX
pacu€roB.  Cnocobamu
cbopa u ananuza uHdoOp-
MalMu O TErIO00OMeH-
HBIX IPOIleccaX KOHBEK-
1MeH, U3Ty4eHueM U Te-
IJIONPOBOJHOCTBIO.  Me-
TOJaMU pacyeTa IMpolec-
COB KOHBEKTHBHOTO TeTI-
J0- W MAaccollepeHoca,
nepefayu Tersia u3iryde-
HUEM U MOJEKYJISIPHOU
TETIONPOBOTHOCTHIO.

CUOHAIbHOUL obacmu:

3anaua 2. B neub ¢ MOCTOSSHHOM TeMnepaTypoin
ta¢, °C, moMmenaercst CTalTbHOU IMIMHIDP JHAMETPOM
D, m. HayanbHas temmneparypa MeTajljla COCTaBJIsET
taau, °C KoadpuimeHT TermionpoBoIHOCTH CTAIH Acr,
Bt/(m rpan); temmoemkocth Cgp, KIDK/(KT Tpan),
IJIOTHOCTB PCT, K/, Koaddunument rennoornauu ot
MeYHbIX Ta3oB o OmnpenenuTh BpeMs Harpepa T, 0
MOMEHTa JOCTHIKEHUS TeMmreparypbl i, 0C
.TeMIIepaTypy HUEHTPA tyeyr B MOMEHT BbIJIaYHM METaJlIa
3 meun. Termodu3ndeckue mapaMerpsl CTallU: KO-
3G (ULIHEHT TEeMIONPOBOAHOCTH Acr, TEIUIOEMKOCTH
C¢r, TIOTHOCTD P¢p, CYUTATH HE3ABUCAIIUMH OT TEM-
nepaTypel.

Paccunrare TeMIiieparypHOe IIOJIe HEOTpaHU-
YeHHOTO IIWIMHIpa A 3HadeHuid paauyca r=r0 r=

1 2
r r==r

3, 3 , =R mo dbopMynaM U CpaBHUTH C pac-
CUUTAHHBIMU Opop,  Oepr, lyenr MO auarpammam J[.B.
bynpuna. Bapuantel mpencTaBieHbl B TaOnuie 3.
(ITpum. 3).

12



[Tpunoxenue 1

Bapuantsl 3anaun

Temmneparyj

pa, °C

t

ty

to

t3

ts

be3 TermioBoil uzossuun

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATyphl MOJTyYCHHBIC

AHAJIUTUYCCKU

rpaduvecKku

C Term1oBoH HU30JIALUEN

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATyphl NOJTyYCHHBIC

AHAJIUTUYCCKU

rpadudecKu

C yABOEHHOM TEIJIOBOI M30JISILIUEN

TCIIJIOBBIC ITOKa3aTCIIN

TEMIICPATYPhI ITOJITYUYCHHBIC

AHAJIUTHYCCKU

rpaduyecKu

CHmkeHue MMOTCPb TCIJIOTHI 11O CpaB-
HCHHIO!

C IICPBBIM BAPHAHTOM

C BTOPBLIM BapHaHTOM

C TPCTUM BAPpHAHTOM

13




[Tpunoxenue 2

Janubie ycinoBus 3amauu Nel

BapIJjangTa St Sz A A, b, b, ul‘z a2,2 f
M M Br/MK | Bt/MK °C °C Bt/m°K | Bt/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 11 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

14



[Tpunoxenue 3

Ne tado D tHaq XCT CCT Pcr a tl'IOB
1 1300 0,24 14 30 0,54 7820 250 1200
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

15




0) Ilopsinok mpoBeaeHNsI MPOMEKYTOYHOH ATTeCTAILlMH, NMIOKA3aTeJIl U KPUTEPHH Olle-
HHUBaHMHA.

[l monmy4yeHus sK3aMeHa 10 AUCLUIUIMHE CTYACHT JOJDKEH II0Ka3aTh CIEAYIOIINE 3HaHUS,
YMEHUS U HaBBIKM 110 UCIIOJIb30BAHUIO U BHEJPEHUIO PE3YyJIbTaTOB 0Opa30BATENbHOM AEATENbHO-
CTH:

— Ha OLCHKY «OTJIHYHO»:

CTyneHT JOKEH 110Ka3aTh YpOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOM3BEIEHUS U 00b-
SCHEHMsI MH(MOPMALIMK, HO U UHTEJUIEKTyaJIbHbIE HABBIKM PEIICHUS IPOOJIEeM U 3a7ay, HaXOKICHUs
YHUKAJIBHBIX OTBETOB K MPOOJIeMaM, OLIEHKHA M BBIHECEHHUS KPUTUUYECKUX CYXJACHUH; CTYAEHT J0J-
KEH MPeJIOCTaBUTh BBIIIOJHEHHOE 3a/laHie, B KOTOPOM ObUIN ObI OTpaXKeHbI MPOOIIEMBI, Kacaroline-
Csl BCEX aClEKTOB U3y4aeMOM IHMCLUUIUIMHBI.

— Ha OLIEHKY «XOPOLIO0»:

CryneHT Blajie€T TEPMUHOJIOTUEN U3y4yaeMOW JIUCLHUIUIMHBL; CTYIEHT MOXKET I10Ka3aTh 3Ha-
HUSl HA YPOBHE BOCIIPOU3BEJICHMS U OOBSCHEHUsS MH(OpPMaNUKM U3yd4aeMOW JUCLUILIUHBI; MOXKET
[I0KAa3aTh MHTEJUIEKTYyalbHbIE HABBIKU PEIIEHUSI IPOCTHIX 3a/1a4.

— Ha OLIEHKY «yA0BJIETBOPHUTEIbHO».

CryneHT Biajie€T TEPMUHOJIOTUEN U3y4yaeMOW IUCUUIUIMHBIL; CTYIEHT MOXET I0Ka3aTh 3Ha-
HUS Ha YPOBHE BOCIPOM3BEIECHUS U 00bsICHEHHs MH)OpMAIMK U3y4aeMOM IUCIUILIMHBI; HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PEIIEHUSI IPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYJ0BJICTBOPHUTE/IBLHOY!

CryneHT BiajeeT TEPMUHOJIOTUEN M3y4yaeMOW JHCLUUIUIMHBI; CTYIEHT HE MOXET IOKa3aTh
3HAHUS HAa YpOBHE BOCIPOM3BENEHUS M OOBACHEHHS HMH(POpPMALMMU HU3Yy4aeMOW TUCLMIUIMHBI, HE
MOJKET II0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKY PEIICHUS [IPOCTHIX 3a/1ad.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI
a) OcHoBHas JUTEpaTypa:

1. Cemenos, 0. I1. OcHoBsI Temmomaccooomena : yued. mocooue / FO.I1. CemenoB. — Mo-
ckBa : UHOPA-M, 2019. — 246 c. — (Bsiciiee o6pa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcer : anexTpoHHbIN. — Pexkum noctyna: https://znanium.com/catalog/product/945242

2. lIBetkoB, ®.®. TermmomaccooOMeH [DIEKTPOHHBIN pecypc]: yueOHuk aiist By30B / LIBeT-
koB @.®D. - M. : 3garensckuii nom MOU, 2017.

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

0) lonojiHUTeILHAS JIUTEPAaTypa:

1. Mupam, A.O. TexHuueckas TepMOAMHAMHUKA. TerioMaccooomer / A.O. Mupawm, B.A.
ITaBnenko - M. : 3gatensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr : di1ek-
tpouHbI // DbC "KoncynbsTanT ctynenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.htm| - Peskum mocTyna : o moJmucke.

2. Musnko, K.b. Uucnennoe pemienue 3a1a4 THIPOAMHAMUKA U TEIJIOMaccOOOMeHa : yuel-
Hoe nmocooue / K.b. Munko, I'.I'. SIupkoB. - M. : MDHU, 2020. - ISBN 978-5-383-01425-7 - TekcrT :
anextpoHHsii / DbC "KoncynpTanT cTynenta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.htm| Pexxum mocryma : Mo moAmnucke.

3. Kynunos, A. A. TemmmomaccooOmeH : yaedHoe ocobue / A. A. Kynunos. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Boiciiee oOpasoBanue: bakanaspuar). - ISBN 978-5-16-011093-6. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1046937 — Pexum moctyna: mo
MOJIIIHCKE.

4. Tenonepenaya : yue6Hoe rmoco6ue : B 2 4. Y. 1. OcHoBbl Teopuu Terionepenaun / B. C.
Yepenuuuenko, B. A. Cununpig, A. Y. Anudepos, 0. U. Ilapos ; nox pea. B. C. YUepenuuueHko.
— Mocksa : UH®PA-M, 2020. — 221 c. — (Bricmiee obpazoBanue: bakamaspuar). - ISBN 978-5-

16



https://znanium.com/catalog/product/945242
http://www.studentlibrary.ru/book/ISBN9785383011720.html
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://znanium.com/catalog/product/1046937

16-014715-4. - Tekcr : anekrponHsIit. - URL: https://znanium.com/catalog/product/1001086 — Pe-

KM OOCTYIIA: 110 IMMOAITHUCKE.

B) MeToauuyecKue yKazaHus:

1.

MartseeBa, I'. H. DkciepuMeHTaIBHOE UCCIIEA0BAHKE MPOIECCOB TEIUIOOOMEHA : Y4eOHOE T10-
cobue / I'. H. MatBeeBa, 0. U. Taprakosckuii, b. K. CeanukuH. - 2-¢ u3., HOATOT. 1O Tey.
u3a. 2008 r. - Marautoropek : MI'TVY, 2011. - 1 anextpon. onr. auck (CD-ROM). - 3ari. ¢
TUTYJ. 3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooOBeKT. - TeKCT : 311eKTpOHHBIIA. - CBeIeHHS JOCTYITHBI
takke Ha CD-ROM.

Aramnutos, E.b. I'maporazonnnamuka: yuebnoe nocooue [ist By3os] / E.b. Aranu-tos, M.C.
CoxkomnoBa. — Marautoropck: MI'TY um. I'. Y. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-
9967-1510-7. - 3aru. ¢ TuTym. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/15
30514/3939.pdf&view=true - MakpooObeKT. - TekcT: 3neKTpoHHBI. - CBeIeH s 10-CTYITHBI
takke Ha CD-ROM.
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2017. - 10c.
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r) [Iporpammuoe o6ecnieuenne u UnTepHeT-pecypcebl

Haumenosanue [10

No norosopa

Cpoxk neicTBUS TUTIEH3UHI

CranmapTHbie

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel135 ot 17.09.2007 beccpouno
7Zip CB00OOHO pacrpocTpaHsIeMoe 06ecCpovHO
FAR Manager CB00OJTHO pacpoCTpaHsieMoe 6eccpoyHo
JlomosHuTENbHBIE

Microsoft Windows 10 Pro -1227 o1 8.10.2018 11.10.2021
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TPOHHBIN.

9. MarepuajibHO-TEXHHYECKOE O0ecnedeHue JUCHUTLINHBI
B cootBercTBUM ¢ yuyeOHBIM TUTaHOM 10 AucuuIumHe « Termmodusnkay mpeaycMoTpeHs
CJICTYIOIINE BUIbI 3aHSATHIA: JICKIIMOHHBIE, TPAKTUICCKHIE 3aHATH, CAMOCTOSTEIbHAS paboTa, KOH-
cynbranuu (croderr BHKP), 3ader, sx3ameH, KkypcoBas padora.

Tun u Ha3BaHUE ayJUTOPUH

OcHallieHue ayuTOpun

VY4eOHbIC ayaUTOPUM I MPOBEICHUS 3a-
HATHUHA JEKIIMOHHOTO THUIIA

MynbTUMEANITHBIE CPEICTBA XPAHEHUS, IIEpEJaul U
MPECTaBICHHUS WH(POPMAIIHH.

VueOHasi ayauTOpHs JJisi IPOBEICHUS Jia-
OopaTopHBIX padoT:
71a00paTopHst THAPOTa30AMHAMUKH

Komrmutekc 1ab0opaTopHBIX YCTAaHOBOK IO THAPOTa30-
TUHAMUKE.

Y4yeOHast aymuTopusi ISl TPOBEACHUS Ja-
OopaTOpHBIX paboOT:
nabopaTopust TeIIoMaccooOMeHa

YcTaHOBKa 1O ONPEAETICHUIO YTIIOBBIX KO PHUIIMEH-
TOB M3JTyYCHHUS; YCTAHOBKA 10 U3YYCHUIO MPOIIECCOB
KHUIIEHUS KHUKOCTH; 3JEKTPOIeYH, TpaHchopMaTop;
niupomeTtp Testo 830-11, Roynger-89, IIpomuHsb.

Y4eOHbIC ayaUTOPUH IS MPOBEICHUS
MIPAKTUYECKUX 3aHIATUH, TPYIIIOBBIX U UH-
JMUBUAYAIBHBIX KOHCYJIbTALMM, TEKYILETO
KOHTPOJIS ¥ IPOMEKYTOYHOMN aTTECTALIMU

Jocka, mei.

qu6Hble AyJuTOpruMn JJid BBINIOJIHCHUA
KypCOBOTO TPOCKTHPOBAHUS, TOMEIICHUS
JUISL  CaMOCTOSITEJIBHOW paboThl  00yuaro-
HIAXCSI

[lepconanpupie KOMIbIOTEpPHI ¢ TakeToM MS Office,
BBIXOZIOM B VIHTEpHET U ¢ IOCTYIOM B 3JIEKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTEIILHYIO CPEly YHHBEP-
cUTeTa

[Tomemienue s XpaHeHUsT ¥ TPODUITAKTH-
YecKoro oOCHyKHBaHUS Y4eOHOTo 00Opy-
JTOBaHUS

Cremtaxwu, ceii(bl I XpaHEHUs ydeOHOTro 00opy-
JOBaHUS
HNucTpymeHTH A1 peMOHTa J1abopaTopHOTO 000pYy-
JIOBaHUS
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