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1 etk ocBOEHUS TUCITUILIHHBI

Lenbto npenogaBanusi qucuuiuinbbl «Temnodgusnkay sBigercs u3ydyeHue QpyHIaMeHTalb-
HBIX 3aKOHOB II€PEHOCA TEIJIOTHI, COBPEMEHHOM TEOpUHU TEINIOOOMEHA U IPUMEHEHUE UX B TEILIO-
BBIX pacyeTax HarpeBa M OXJaKICHUS Tel Pa3IMYHON (OPMBI C Pa3IMUYHBIMU TEIUIO(U3MYECKUMU
cBO¥cTBaMH; (JOPMHUPOBAHUE Y CTYJCHTOB HAa OCHOBE PAllMOHATILHON TEXHOJOIMH HAarpeBa MeTaa
YMEHHH TEIJIOBBIX PAcyeTOB; NIPUOOpPETEHNE HABBIKOB TEIJIOBBIX PACUETOB TOPETOK, GOPCYHOK U
TOPEHHUs Ta3000pa3HOT0, KHUIKOTO M TBEPIOTO TOIUIHUBA.

2 Mecro qucuuminnsel B ctpykrype OOII 6akanaBpuara

Kypc B1.b.17 «Tennodusuka» BXoauT B 6a30BYI0 YacTb 00pa30BaTeNbHON MPOTrPaMMBI 10
HarpaBjeHuto noarotoBku 22.03.02 — «Metamryprus», s npoduis MOArOTOBKH MeTamutyprust
YEepPHBIX METAIIJIOB.

YcnemHoe ycBoeHHE MaTepHala MpeanoiaraeT 3HaHue CTyJeHTaMH OCHOBHBIX MOJOXEHHH
cnenyrommx aucuuiuimH: b1.5.09 Martemaruka: quddepernnanbHoe 1 HHTETPaTbHOE UCUNCIICHUS;
b1.b5.10 ®usuka: repmoauHamuka; b1.B.14 Xumus.

3HaHUs, TOTYICHHBIC CTYICHTAMU MPHU U3y4eHHH Kypca «Ternodusnkay HeoOXO0auMbI IS
nocneayromero ocsoenus aucuuiuind: b1.B.15 Merannyprudeckas temnorexuuka; b1.5.17 Ocho-
BBl METAJUTYPrUYECKOTO TPOU3BOJICTBA; NIPH BBITIOJHEHUN HAYIHO-HUCCIICIOBATEILCKUX U BBIMYCK-
HOM KBaJIM(PUKAIMOHHOH paboT.

Marepuan TUCHUIUTHHEI 0a3upyeTcsl Ha paHee M3YYCHHOM MaTepuayie KOMIUIeKca 001meo0-
pa3oBaTeNbHbIX U CIENHUAIbHBIX IUCIUIUIMH, KOTOPBIH oOecrieunBaeT (OpMUpPOBaHHUE TPEOYyEeMOro
YPOBHSI KOMIIETCHIIMM OOYYArOIIeTroCs W IMOATOTOBKHM OaKallaBpOB IO HAMPABICHHUIO IOATOTOBKH
22.03.02 — «Metanmyprusi», ans npoduis TOAroTOBKM MeTamtyprust Y4epHbIX METaJIOB.

3 Komnerenuunu odyuaiomerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHS M CHUIIIMHBI
(Moay.ssi) M NJIAHMPYeMble pe3yJIbTaThl 00y4eHu st

B pesynbrate ocBoeHus quctumuimHbl «Temnodusnka» CTYIEHT J0JDKEH o0iafarh Clenay-
FOIIMMH KOMIIETEHIUSIMH:

CrpyKTypHBII
DJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHINH
OIIK-1. '0TOBHOCTBIO HCIOJIB30BaTh (DyHIAMEHTaJIbHbIE O0IIEHHKEHEPHbIE 3HAHUS
3HaTh: basoBble 3HaHUS B 00JaCTH €CTECTBEHHOHAYYHBIX AUCIMILINH; OCHOBHBIE IIPO-

OJleMBbl €CTECTBEHHOHAYYHBIX IUCIUIUIMH;, OCHOBHBIE METOIBI PEIICHHUS IPO-
0JieM eCTeCTBeHHOHAYYHBIX JUCIUTUINH.

YMeTh: Bri6pate MeToanku 0a30BbIX 3HAHUN B 0OJACTH €CTECTBEHHOHAYUHBIX JAMCIIH-
IJTMH; TPaMOTHO TOCTaBHUTh 3ajady, M0J00paTh METOIAUKY HCCIIEIOBAHHS M
pElIeHUs MMOCTABICHHON MPOOIeMbl; TPAMOTHO TOCTABUTH 33/1auy, MOA0OpaTh
METOAMKY HUCCIEOBAHUS U PEIICHUs TOCTABICHHOW MPOOJIEMBI U PEUIUTh €&
pa3HBIMH CIIOCOOAMHU.

Bnanets: HaBpikamu mpoBefeHus aHaM3a MOCTABJICHHOMN 3aJja4; HABBIKAMH IPOBEJIE-
HUS aHaTu3a MOCTABJICHHOHN 3a/ladyv, BRIOOpAa METOAMKH PEIICHUS MMOCTaBIICH-
HOM 3a7]auM; HaBBIKAMHU TIPOBEJICHUS aHAJW3a MOCTABICHHOMW 3a/Jaduud, BhIOOpa
METOJIMKH PEIICHUs TOCTABICHHON 3a]]a4i U PEIIUTh €€ Pa3HBIMU CIIOCOOAMH.
[1K-4. T'0TOBHOCTBIO HUCIIOIH30BaTh OCHOBHBIC MOHATHS, 3aKOHBI U MOJIETTH TEPMOJIUHAMUKH, XHU-
MUYECKOW KMHETUKHU, IEPEHOCA TEIJIa U MaCChl

3HaTh: OcHOBHbIE OMpeIeleHHs] U MOHATUSL 0a30BbIX 3HAHUN B 00JIACTH €CTECTBEHHO-
Hay4HbIX AUCHUIUIMH. PyHJaMEHTaIbHbIE OCHOBBI €CTE€CTBEHHOHAYYHBIX JUC-
IATIJTAH, OCHOBHBIE METOJIbI PEIIEHUS TUTIOBBIX 3374 10 U3BECTHBIM aJITOPHUT-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIINN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

MaM MW IIpaBHJIaM. OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB MACCOIIEPCHOCA
MPUMCHUTCIIBHO K TCXHOJOTHYCCKUM IIpoHecCaM, OIMMChIBATh, paCCUUTHIBATL U
AHAJIIM3UPOBATh IIPOLECCHI IIEPEHOCA TCIIJIa M MACCBI, BBIACIIATH (baKTOpH,
ONnpeaAcC/ArmMne X MHTCHCUBHOCTD.

VYMerTb.

OOBSCHSTH TUITMYHBIC MOJICIIM 3a7a4 B 00JaCTH TEIJI000MEHa. 00CY)IaTh (-
(eKTUBHBIE CTIOCOOBI pemIeHus MpodIeM TermI000MeHa CTPOUTh U aHAJIU3UPO-
BaTh MaTeMaTHYECKHE MOJICIM TeIioMaccornepeHoca. Pacno3naBath 3ddek-
TUBHOE perieHne OT Hed()(HEKTHBHOTO, IPHU PEIICHUH 3a7ad CIOXKHOTO TEeIUIO-
oOMeHa.

Bnaners:

Crocobamu IeMOHCTpAIMKA YMEHUS BJIaJIeTh cOOpoM MH(GOPMALIUU JIJIST TEILIO0-
TeXxHH4YecKux pacuyéroB. Crocobamu cOopa u aHaM3a WHPOPMAIMU O TEILIO-
OOMEHHBIX TPOIECCaX KOHBEKIMEH, U3ITyYeHUEM U TEIJIONPOBOTHOCTHIO0. Me-
TOJIaMH pacyeTa MpOIeCCOB KOHBEKTHBHOTO TEIJIO- U MaccolepeHoca, nepea-
9H TeIlIa M3JIY9CHUEM U MOJICKYJISIPHOU TETUIONPOBOJTHOCTHIO.

4 CTpyKTYpa M cojiep:KaHue M CUMIIJIMHBI (MOAYJIAA) VIS O4HOI (hopMBbI 00yYeHUs

OO0mast TpyA0€MKOCTh AUCIHUILUIMHBI COCTaBIISIET 3 3.€., 108 uacos.
-KOHTaKTHas padora — 54,15 akan. 4acos:
— aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 3,15 akaj. 4acos.
-caMocTosTenbHas padora — 18,15 akan. yacos.
-[IO/IFOTOBKA K 9K3aMeHy — 8,7 akaj. Jaca.

5 =
AynuropHas © ®opma Te- £ 5
KOHTaKTHas paboTa | < X =
% O KYIIETro KOH- 5
(B axa. wacax) z F Bug camo- TPOJI ycIie- 55
Pasznen/Tema qucruIniu- ; B g . P Y & E
HEL % _ S g CTOSAATEIbHOU | BAaeMOCTH U o (23
= o 5 & E = : paboThI MIPOMEXKY- . E
2 | & E % = § = TOYHO# aTTe- =
2 8= 5| =+ CTaluN =5 2
= O 2 3
Camocrosi- OIIK-1
Tema 1. TepmogumHammuka TenbHOE H3y-|KoHcmekT I1K-4
u MexaHuka razoB. Oc- YyeHue  y4eO-|JIeKIIUN; OTYET|3yB
HOBHBIE CBEACHUS. OH- HOI JuTepary-|mo iadopaTop-
Tanbmus, Teriora. OCHOB- 3 3 pel.  Ilpopa-|{HOWi  pabore;
HbIE ypaBHEHHUS TEUYEHUs 00TKa  COOT-|pacueT TMpak-
raza. OCHOBHBIE CBEJCHUS BETCTBYIOIINX |THYECKOTO 3a-
13 MEXaHUKH T'a30B. BOIIPOCOB pa3-|JaHusl.
nema 6
Tema 2. PexxuMbl JIBHOKE- Camocrosi- Koncnekr OIlK-1
HUS KkunkoctH. Mcreue- TeIbHOE W3Yy-|neknui; oruet|I[1K-4
HUE ras3a 4epe3 OTBEpCTHS. yeHne  y4eO-|mo maboparop-|3yB
YpaBHeHne bepnymnu. 4 4 HOW JUTEepaTy-|HOW  pabore;
CrpyitHoe NBU)KEHHE ra3a. pbl; TOATOTOB-|pacyeTr MpakK-
Tenmo- m MaccomepeHoc. Ka K Jiabopa-|THYECKOTO 3a-
SIBneHus, 3aKOHBI U ypaB- TOpHON pabo-|naHusl.
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AynuropHas 2 2 =
YAUTOP ‘S = dopwma Te- zE
KOHTaKTHas pabora | & X% =
® O KYIIETO KOH- 25
(B akaz. yacax) S < Z 2
Z 7| Bunx camo- TPOJIS yCIIe- > 0
Pasnen/rema qucruiuim- E o o g« =
& O | CTOATEIBLHOM | BAaEMOCTHU U 5 =
HBI S P w | B OE )
= oo EE|l & paboThl IPOMEXKY- E
= m .
5 |sE|lE& 62 TouHOif atTe- |~ T
o S| I | &= 2
5 |8 F| &38| 2 F cTanuu <]
= @) 2 A
HEHUS TepeHoca Belle- te. [Ipopabor-
CTBa, TeIJIa U HMITYJIbCa: Ka  COOTBET-
TEIIONPOBOAHOCTh, KOH- CTBYIOIIIUX BO-
BEKIUs, U3JIydeHHue, aud- MIPOCOB pasjie-
by3us. na 6
Camocrosi- OIIK-1
TEJIbHOE U3Y- [1K-4
YeHHUe e0- 3yB
Tema 3. TemnonpoBoj- . yd Koucnekr y
HOW JIhTEepary- ..
HOCTh. Jlnddepenmnmans- B TIOATOTOB JIEKIIUH; OTYET
HO€ YpaBHEHHE TEIUIONpPO- pbl; mo jgaboparop-
Ka K Jabopa-|
BOJHOCTH. TeruionpoBo- 4/41 | 4/41 TopHoil  pato.|HOH pabore;
HOCTh TIPH CTaIlMOHAPHOM p P pacyer Tpak-
te. IIpopabot-
U HECTaI[MOHAPHOM PEKHU- TUYECKOTO 3a-
Ka  COOTBET-
Mme. Termonepenaya. JTaHUS.
CTBYIOIIIUX BO-
IIPOCOB pasjie-
na 6
. CamocTtosi- OIIK-1
Tema 4. KOHBEKTHBHBIN
TEJIbHOE U3Y- [1K-4
TEIJIO- W MAacCCOIMEePEHOC
yeHue  yueo- 3yB
pu CBOOOIHOM U BBIHYXK- . Koncnekr
HOH JHTepary- ..
JNeHHOM TedeHuH. [ uapo- JIKIIUH; OTYET
N pBI; TTOATOTOB-
JUHAMHYECKUH W TeIuIo- no yaboparop-
. Ka K Jabopa-| .
BOIl IOTrpaHUYHBIE CJIOU. 2 2 . HOM  palore;
. TOpHOU pabo-
PamuannoHHbIf TEmio- u pacuer mpak-
te. IIpopabot-
MmaccorepeHoc. OCHOBHBIE TUYECKOTO 3a-
Ka  COOTBeET-
TOHATUS W 3aKOHBI. Bumapl JTaHUS.
CTBYIOIIUX BO-
JTYYUCTBIX MTOTOKOB.
N POCOB pasfe-
Cno>xHbIH Ter1000MeH.
na 6
Camocrosi- OIIK-1
TEIbHOE U3Y- [1K-4
YeHHE e0- 3yB
. YA Koncnexr y
HOH JHTepary- ..
Tema 5. Temoreneparus JIEKIIUH, OTYET
pBI; TOATOTOB-
3a CYET C)KUTAHUS TOIUIH- no yraboparop-
Ka K Jabopa-| .
Ba. OCHOBHBIE XapaKTepu- 2 2 L pabore;
ctuku ToriuBa. OCHOBBI p P pacuer mpak-
te. [Ipopabot-
TEOPUHU TOPCHHSI. THYECKOTO 3a-
Ka  COOTBET-
JTaHUS.
CTBYIOIIIUX BO-
MIPOCOB paszfie-
7a 6
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AynutopHas 3 2
Y p S = dopwma Te- =
KOHTaKTHas pabora | & X% =
® O KYIIETO KOH- 25
(B akaz. yacax) S < Z 2
Z 7| Bunx camo- TpOJIs ycre- > 0
Pasnen/rema qucruiuim- E o o g« =
HEL N S s CTOSAATEIbHOU | BAaeMOCTU U o §
: =
= : = Z 5| 5 padoThI IPOMEKY- =
= 23] o
g |2 E| Ex5| B— TouHOif atTe- |~ T
o S| I | &= e
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Camocros- OIIK-1
TEJIbHOE H3Y- I1K-4
YCHHE e0- 3yB
N YA K oncnext Y
Tema 6. Pacuersr mosHOTO HOM JIUTEpaTy- ..
JEKUUH; OTYeT
U HENOJHOTO TOpEHUs pBI; TTOATOTOB-
TOIJIMBA. Y CTpOUCTBA IJIst Ka K Jiabopa mo na6opatop-
) 2 |22 | 221N . DA ot pabore;
CKWraHusl ToIUIMBa. Ter- TOpHOH pabo-
pacuer Tmpak-
JoreHepanus 3a  CUeT te. [Ipopabor-
TUYECKOTO 3a-
AJIEKTPOIHEPTUH. Ka  COOTBET-
JTAHUSL.
CTBYIOIIIUX BO-
IIPOCOB pasfie-
Ja 6
Camocrosi- OIIK-1
TEJIbHOE  BBI- I1K-4
TIOJTHEHHE 3yB
KOHTposnbHON |Pacuer  kom-
KonTponbnas pabota 3,15 |pabotel. Ilpo-|TponpHOl pa-
paboTka COOT-|OOTHI.
BETCTBYIOIIUX
BOIPOCOB pa3-
nena 6
DK3aMeHaIu-
[TpomexyTouHas aTrecra-
35,7 DK3aMeH |OHHag  BeJNO-
s (3K3aMeH)
MOCTb
Utoro 17 |17/61|17/61| 18,15

5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jlns perieHuss MpeayCMOTPEHHBIX BHUJOB y4yeOHOM paboThl MpHU U3YyYEHHM JUCLUIUIMHBI

«Temnodusuka» B kKauecTBe 00pa30BaTENIbHBIX TEXHOJIOIMH UCIIOJIB3YIOTCS KaK TPAAULIMOHHBIE, TaK

U MOJAYJIbHO-KOMIIETEHTHOCTHBIE TeXHOIOruu. [lepenaya HEOOXOAUMBIX TEOPETHUECKUX 3HAHUH U
(dbopMupOBaHUE MPEACTABIECHUH 10 KypCy MPOUCXOTUT C MPUMEHEHHEM MYJIbTUMEIUWHOTO 000pY-
noBaHus. JIEKIIMOHHBIA MaTepuall 3akperuisieTcs Ha J1a0opaTOpHbBIX paboTax, rie NpUMEHsSeTcs

COBMCCTHAA ACATCIBHOCTE CTYJACHTOB B I'PYIIIIC, HAlIpaBJICHHAsA Ha PCHICHUC O6HI€I>1 3aaa4u IMyTeEM

CJIOKCHUA PEC3YJIbTATOB PIH,[IPIBI/I,Z[yaJIBHOﬁ paGOTBI YWICHOB T'PYIIIBI. I[J'ISI PasBUTHUA U COBCPIICH-
CTBOBAHH KOMMYHHUKATHUBHBIX crocoOHoCTeH CTYACHTOB OPraHU3YIOTCA MPAKTUYCCKHUEC 3aHATHUA B

BUIC IlPICKyCCHﬁ, aHaJIn3a PCaJIbHBIX HpOGHCMHBIX CI/ITyaLII/Iﬁ U MCXKIUCHUIIIIMHAPHBIX CBs3EM U3

pa3ianuHbIX oOnacTeil B KOHTEKCTe pemiaeMoil 3amaun. CamocTosTenbHas paboTa CTUMYIUPYET
CTYZICHTOB K CaMOCTOATEIbHON MpopaboTKe TEM B MpoIlecce HAUCAaHUs pedepaToB, MOATOTOBKH K
JUCKYCCHAM, U TCCTUPOBAHUIO.

6 YueOHo-MeTOIMYECKOE O0ecTeueHrne CAaMOCTOSITEIbHOI PadoThI CTY/IEHTOB




OrneHouyHbIE CPECTBa ISl TEKYIIEro KOHTPOJS yCIeBaeMOCTH, MPOMEKYTOYHON arTecTa-
LMY 10 UTOTaM OCBOCHUS AUCIUIUIHHBL:

O 00 1 N DN B W —

10
11
12
13

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHHKH MICYHBIX Ta30B.

. CBOOO/IHbIE ¥ YACTUYHO OTPAaHUYEHHBIE CTPYHHBIE TEUECHHUS.

. OrpanuueHHbIe CTPYitHbIC TeueHUs. HKEKTOP U 3KEKTOP.

. Ilorepu 3HEpruyM npu IBUKEHUU ra30B.

. Buziel nepenoca TernoTel. OCHOBHBIC OHATHS U OTIPEICIICHHS.

. AuddepennnansHoe ypaBHEHNE TETUIONPOBOTHOCTH. | paHUYHBIE YCIIOBHS.

. KoaddunueHT TemionpoBogHOCTH CTajiel 1 (HaKTOPbI, BIHUSIONIME HA HETO.

. CranmoHapHas ¥ HeCTallMOHAPHASI TEIIONPOBOJIHOCTh

. KOHBEKTHBHBI TEIMJIO0OOMEH MPH CBOOOIHOM U BBIHY)KJICHHOM JIBUKECHUH T'a30B.

. Kpurepuanbable ypaBHEHUs] KOHBEKTUBHOTO TETJIOOOMEHA.

. TerutooOMen n3mydeHreM. Busl TyducTHIX TOTOKOB.

. OcoOeHHOCTH U3ITy4EHUs T'a30B.

. TermooOMeH u3IydeHHEM MEXIy TellaMH, IPOU3BOJIFHO DACIIOJIIOKCHHBIMU B IIPO-

CTPaHCTBE.

14
15
17

. Yri0Bble KO3(QPUIHUEHTH! U3ITy4EHHS.
. TemmooOMeH u3iIydeHHEeM TPU HATMYUN YKPaHOB MEXy TOBEPXHOCTSMHU.
. OCcHOBBI TeopuM MOJOOUS U MOJAEIMPOBAHUS TEIUIOTEXHUYECKUX U TeIIOIHEepreTnye-

CKHX MPOIIECCOB U 000PYyI0BaHUS.

18

19.
20.

T'MH.

21.
22.
23.
24,
24.
25.
26.

. OCHOBBI pacuera HarpeBa «TOHKUX)» U «MACCHUBHBIX» 3arOTOBOK.
XUMUYECKask SHEPTUs.
Pa3pymienue u o0pa3oBaHre MOJEKYISAPHBIX CBsi3el. BhieneHre u MOrIoeHne YHep-

OCHOBHBIE PHEPTETUYECKUE PECYPChl XUMUYECKHE PEAKLIUN YHEPTETUKH.
OcHoBHbIE YCTPOHCTBA T€HEPALIMK U UCII0JIb30BaHUS XMMUUECKON SHEPTUU.
Pazpymienue u o0pa3oBaHue aTOMHBIX CBSI3€H.

Boiienenue v nornoueHue 3Hepruu.

ConneuHoe n3iyuyeHne. XapakTepUCTHKA.

AKKyMyJIHpOBaHHUE Tera. TUIbI aKKyMYJISITOPOB.

TeruioBas 2HEPIysi OKPYKaOLIEN CPEBIL.

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu

a)

IInanupyembie pe3yjbTaTbl 00y4eHHMS M OLCHOYHBbIC CPEACTBA IS NPOBENCHHA

l'lpOMe)KyTO‘IHOﬁ aTrecranmum:

CTpyKTYypHBIi
PYKTYP Ilnanupyemsie pe3yib-
3JIeMEeHT OueHoYHBbIE CpeICTBA
TaThl 00y4eHHA
KOMIICTCHIIUH

OIIK-1. 'oToBHOCTBIO UCITI0JIB30BATh (PyHAAMEHTaIbHbIE OOIIEUHKEHEPHbIE 3HAHUS

3HaTh:

bazoBble 3HaHUs B 00una- | Ilepeuens meopemuueckux 60npocos K IK3ameny:
CTH  ecTecTBeHHOHayd- [ 1. TepmoanHamMuka 1 MeXaHUKa ra3oB.

HBIX JTUCIUIUIMH; OCHOB- |2. DHTaNbMHsI, TEIUIOTA.

Hble mpobiembl  ecte- [ 3. OCHOBHBIC YpaBHEHHS TCUCHUS Ta3a.
CTBEHHOHAy4HbIX  Juc- |4. OCHOBHBIE CBEJICHUS U3 MEXaHHUKH Ta30B.

[UATUTAH; OCHOBHBIE Me- 5. PeXXuMBbI IBU)KEHUS )KUKOCTH.

TONbI pemieHus: npobiem |6. McTeuenue rasa yepes3 OTBEPCTHS.
€CTECTBEHHOHAYYHBIX 7. YpaBuenue bepnymm. CtpyitHOE IBI)KEHHE ra3a.
JTUCLUTUIUH. 8. Teruto- u MacconepeHoc.

9. SIBneHMs, 3aKOHBI W ypaBHEHHUsS IIEpEeHOCA BeEIlle-
CTBa, TEIJIa M UMIIYJIbCA: TEIUIONPOBOJHOCTh, KOH-
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CTpyKTYypHBIi

ILnanupyemsie pe3yib-

3J1eMeHT OuneHouHble cpeacTBa
TATbI 00y4YeHUs
KOMIIeTeHIIHH
BEKLMs, M3ITydeHue, 1updysusi.
VYMerTs: BeiOpate meronuku Oa- | Ilpumepnoe npakmuueckoe 3a0anue 015 IK3AMeHA:

30BBIX 3HAHUM B 00JACTH
€CTECTBEHHOHAYYHBIX

TUCIUIUIAH;  TPaMOTHO
MOCTaBUTH 3a/1a4y, MOJI0-
OpaTh METOJIUKY HCCIe-
JIOBaHUSI U PEIICHUS I0-
CTaBJICHHON MpPOOJIeMBI;
IPaMOTHO TMOCTaBUTH 3a-
nady, moao0path MeETo-
UKy HCCIEAOBAHUS H
pelIeHNs] TMOCTAaBJIECHHOM
MpoOJIeMbl U PEUIUTh €€
pa3HBIMHU CIIOCOOAMH.

1. B kakux equHUILIaX U3MEPSAETCA KOJIMYECTBO TEIUIO-
TEI?

1. °C;

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

2. Ter1onpoBOAHOCTh KaKUX MAaT€pHaJIOB HaKOOJIb-
mias’?

1. MeTtamios;

2. I"a30B;

3. TBepIbIX TEIN - TUAICKTPUKOB;

4, Kunkocreii.

3. Ot Kakux napaMeTpoB 3aBUCUT KOAIPPUIIUEHT Tel-
JIOTIPOBOAHOCTH?

1. OT BUJa IBHKEHUS KUIKOCTH,

2. Ot Temriepatypbl U PU3NIECKUX CBOICTB Be-
IIECTB;

3. OT Macchl | IUIOINIAIA TOBEPXHOCTH TeJa;

4. OT KOoJIMYeCTBA MOABEICHHON TEIIOTHI.

4. Kakoe u3 YpaBHCHHE INIOTHOCTH TCIIJIOBOI'O ITOTOKA
COOTBETCTBYCT NICPCHOCY TCIJIOTHI TCILIONPOBOJAHO-
CTBIO UCPEC3 OI[HOCJ'IOﬁHym IJIOCKYIO CTCHKY:

o
1. qzz(tz_tl);
2. q = -Agradt;
3. q=alt, -t,);
4. q:i(tz—tl).
o

5. Ilo xakoMy U3 ypaBHEHMH PacCUUTBHIBAETCS TEIUIO-
nepeada 4yepe3 CTeHKY?

1 zﬂ"(tcl _tc2)
o
t., —1t.,, .
2 q= cl ~ ;n 1)
22
_ tmcl _tofc2
S 4= 5 1
- 4
o, A o,

6. Yka3aTh, KAKOMY UHTEpBaTy 3HAUCHUNH KOIPPUIIH-
€HTa A COOTBETCTBYET TEIUIONPOBOJHOCTb CTaJIEH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Br/(m °C)

7. B kakux eguHUIaxX uaMepsiercs KoapGuumeHT Temn-
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CTpyKTYypHBIi

ILnanupyemsie pe3yib-

3JIeMEeHT OueHouHbIE cpeIcTBa
TATbI 00y4YeHUs
KOMIIeTeHIIHH
JIOTIPOBOJHOCTHU?
Bm
Lo =
M
Bm
2. —
2
M-2epao
Bm
3. —_—
M-2pao
4. Bm.
8. Koaddumment Temnonepeaayn xapakTepusyeT uH-
TEHCUBHOCTH I€pe/iayyl TEIJIOThI:
1. OT oztHOM Cpelbl K APYTOi;
2. BHyTpu TBEpABIX CTEHOK;
3. OT oz1HOM Cpebl K APYroi uyepe3 pa3aeim-
TEJIbHYIO CTCHKY;
4. OT )XuaKOoCTEH K TBEPABIM CTEHKAM.
9. Hucno ®ypre onpenenser:
1. PesxxuM IBOKEHUS KUIKOCTH;
2. TepMUYeCcKyr0 MAaCCUBHOCTH Tell;
3. bespa3zmepHoe BpeMst HarpeBa,
4. duznyeckue mapamMeTpbl BeleCTBa.
Bnanets: Haeikamu nposencnus | IIpumep 3a0anus na pewienue 3aoau u3 npogeccu-

aHaluM3a IIOCTaBJICHHOU
3a/la4M; HaBBIKAMU IIPO-
BEJICHUSl aHaiu3a Io-
CTAaBJICHHOHN 3a/layM, BbI-
00pa METOIMKH pelIeHUs
IIOCTABJIEHHOW  3aJa4y;
HaBbIKAMU  IPOBEICHUS
aHaJlu3a IOCTaBJIECHHOU
3a/1auM, BbIOOpa METOU-
KM pEIICHUsl NOCTaBJIECH-
HOM 3a/1a4ul U peuInTh e€
pasHBIMU CIIOCOOAMHU.

OHANbHOU odnacmu:

3amaga 1. Ilmockas medHas CTEHKa COCTOMT U3
CJIOSl OTHEMOPHOro MaTepuaina TOJIIMHOW Si, M H
TEIUIOM30JISILIMOHHOTO cJos ToNIUHONU S2, M. Koag-
(GUIUEHTH! TEIJIONPOBOJHOCTH CJIOEB PAaBHBI: MEPBO-
ro 4,, Br/(m K), Broporo 4,, Br/(m K). Temnepatypa
ra3oB OMBIBAIOIIMX BHYTPEHHIOIO  IIOBEPXHOCTb
cTeHKH tr, C; KO3QPUIIMEHT TEeII00TAauN K BHYTPEH-
Hel crenke «,, B1/(M'K); oT HapyXHOH CTEHKH K
BO31yXy «,, Br/(Mm'K). Ilnomane cren f, m. Tem-
nepatypa BO3[yXa, OMBIBAIOIIETO HApYXKHIOK IIO-
BEPXHOCTb CTE€HKH {5, °C.

Heobxomumo onpeaenuts:

a) oOI1ee TemIoBOe COMPOTHUBIIEHHE OT ra30B U
BO3yXy - R, O6mwuii koadduimeHT terionepenadn
K, IUIOTHOCTH TEMJIOBOrO MOTOKA ( M KOJIMYECTBO
TermoTel Q, TEpsieMOe CTEHKOW NPH TpeX BapHaHTax
yKa3aHHbBIX B TaOiMIe 2;

0) HaliTH TemIiepaTypsl B CTBhIKE cioeB tl, t2 ,t3
JUIS TeX JK€ BapUAHTOB;

B) MIOCTPOUTH JIJISl TPETHETO BapuaHTa rpaduku
pacnpezeneHus TeMIepaTypsl B KoopanHatax t-S u t-
R; cpaBHUTH ¢ Temmeparypamu, MOJy4YE€HHBIMU aHa-
JUTUYECKUM ITyTeM ( 1o popmysam);
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CTpyKTYypHBIi
3J1eMeHT
KOMIIETEeHIIUH

ILnanupyemsie pe3yib-
TATbI 00y4YeHUs

OueHo4YHbIE CpecTBA

T') ONPENICUTh CHIKEHUE MTOTEePh TeIjIa BO BTO-
pPOM U TPEThEM BapHaHTax MO CPABHEHUIO C MEPBHIM
(B mpoueHnrax). Ilorepu mpu nepBoM BapuaHTE IpH-
HuMmarorcs 3a 100%;

JI) pe3yJbTaThl PacyeToB IPEICTABUTH B BUJEC
tabmuiel 1 (Ilpun. 1.) u caenaTte  BBIBOABI O POJIH
TETUIOBON M30JIALUU JJISi CHIDKEHHSI TIOTEPh TeIuia Je-
pe3 kinaaky. BapuanThl 3amauu naHel B Tabnuie 2
(ITpun. 2).

IIK-4. '0TOBHOCTBLIO HCITOJIF30BaTh OCHOBHEIC IOHATHA, 3aKOHBI 1 MOACIIU TCPMOANHAMHKHU, XU-
MHYECKOM KHHCTUKH, ICPCHOCA TCIJIA U MACChI

3HaTh: OcHoBHble omnpexencHus | Illepeuens meopemuueckux 60npoco8 K IK3ameHy:

1 moHsATUs 0a30BbIX 3Ha- [ 1. TemmonpoBonHocTs. Juddepenumanbuoe ypaBHe-
HUI B 00JacTH ecTe- | HUe TETJIONPOBOIHOCTH.

CTBEHHOHAyuYHBIX  Juc-|2. TermionpoBoJHOCTh NpU CTAallMOHAPHOM M HECTa-
[UTUIAH. dyHaMeH- | IMOHAPHOM PEXHUME.

TalbHble OCHOBBbI ecte- |3. Teruonepenaya. KOHBEKTUBHBIN TEIJIO- U Macco-
CTBEHHOHAYUYHBIX  JIUC- | IEPEHOC MIPH CBOOOHOM U BHIHYX/ICHHOM TCUCHHH.
LUIUIMH, OCHOBHBIE Me-|4. I'mapoinHaMMUYECKUl M TEIUIOBOM IMOTrpaHUYHbIE
TOJIbI PEIICHUS] THIIOBBIX | CIIOH.

3ajay 10 M3BECTHBIM ajl- |5. PaauanuoHHbI Termo- u MacconepeHoc. OCHOB-
TOpUTMaM | TIPaBHJIAM. | HBIC TOHSTHUS U 3aKOHBI.

OcHOBHBIE  3aKOHOMEp- | 6. BUJIbI Ty4HCTBIX TOTOKOB.

HOCTH TPOIecCOB Macco- | 7. CIIOXKHBIH TETII000MEH.

nepeHoca mpuMeHuTenb- | 8. Temorenepanus 3a cuer ckuranus Tormsa. Oc-
HO K TEXHOJOTMYECKHM | HOBHBIC XapAKTEPUCTUKU TOTUIHBA.

mporeccaM, OMUCHIBaTh, | 9. OCHOBBI TeOpUM rOpeHus. PacueTsl moaHOro u He-
pacCUMTHIBAaTh W aHAIU- [ IOJTHOTO TOPEHHSI TOTUTHBA.

3upoBath mpouecchl Ime-|10. YerpoiicTBa Ui ckxuraHnus ToruiMBa. Teriorexe-
peHoca Teria M MAacchl, [ paius 3a CYeT IIEKTPOIHEPTUH.

BBIJIENIATh ¢baxTopsl,

OIpeNIeNIAIONe UX UH-

TEHCHBHOCTb.

YMers: OOBSACHATH TUNINYHEIE | IIpumepnoe npakmuueckoe 3a0anue 01 IK3AMena:
Mojienu 3anad B obsactu | 1. [Ipu kakux 3HaueHusX yncia buo teno spusercs
TEIJI0O0OMEHa.  00CYX- | TEpMUUYECKH TOHKHUM:
natb 3¢dexTuBHbie crno- | 1. Bi —>0;

COOBI pemieHus] TpodIeM | 2. Bi — o0;
TEMI000MeHa CTPOUTH H | 3. Bi <O0;
a”HaJIM3UpOBaTL MaTeMma- |4, Bi <0,25.

THYECKHE MOJIENU Tell-
nomacconepeHoca. Pac-
no3HaBath 3(QeKTUBHOE
pemenue 0T Hedpdek-
TUBHOT'O, TPU pEIICHUU
3aad CIOKHOTO TeIlIo-
oOMeHa.

2. Kakoe 4mcio moo0us sIBIISIeTCS OTPeIeIIIeMbIM
IIpu pacd€Tax KOHBCKTUBHOT'O TCHJI006MCH3.?
1. Pr:

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

3. Kakum ypaBHEHHEM T0I00HS XapaKTepU3yeTCs
BBIHYK/ICHHAsI KOHBEKIIHSI?
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CTpyKTYypHBIi

ILnanupyemsie pe3yib-

3JIeMEeHT OueHouHbIE cpeIcTBa
TATbI 00y4YeHUs
KOMIETEeHIIUH
1. = f(Gr,Pr);
2. = f(Re,Pr);
3. Nu = f(Fo,Pr);
4. Nu= f(Bi,Pr)
4. Kakue 3HaueHUs1 Re COOTBETCTBYIOT TypOyJIEHTHO-
My PEXXHUMY JABHXKEHUS KHUAKOCTU B TpyOax (KaHasax)
1. Re >1300;
2. Re <9300;
3. Re >10300;
4. Re > 2300.
5. Yucno Pefinonbaca onpenensiercs mo Gpopmyie
1. Re= wd 2. Re = wd
U 1%
3. Re= vd 4. Re = i
w /4
6. Kakoe 3HaueHMe MOraomaTeIbHON ClIocCOOHOCTH
uMeeT abCOIOTHO YePHOE TEJIO:
1. A<1;
2. A=0;
3. A=1;
4. A>1
7. Kakoii U3 npuBeIeHHBIX 3aKOHOB MPUMEHSETCS AJIs
pacueToB TEIJI000MEHA U3JTydyeHUueM?
ot
1. —A—
7= on
2. gq=a(t.—t )
3. (—)
100
8. Kakwue ra3bl 00J1aar0T W3 Ty9aTeIbHON 1 TIOTJIONIA-
TEIbHOU CIIOCOOHOCTHIO?
1. He, Ar, Ne;
2, N2, Oz, H2
3, H20, CO2, SO
Bnanets: Crnocobamu  nemoHctpa- | Ilpumep 3a0anusn na pewienue 3adau u3 npogheccu-

MM yYMEHHUS  BJIAJCTh
cbopom UHpOpMaLIUU
JUIA  TEIJIOTEXHUYECKUX
pacu€roB.  Cnocobamu
cbopa u ananmza uHOOP-
Maluu O TeTI0O00MeH-
HBIX TIpoIleccax KOHBEK-
e, U3IyYCHHEM W
TEIUTOTPOBOAHOCTHIO.

MetonamMu pacdera mpo-

OHAIbHOU 001acmu:

3anaua 2. B neuyb ¢ MOCTOSHHOM TeMmmepaTypoin
tad, °C, momeniaercsi CTaTbHON MUIUHAP JTUAMETPOM
D, M. HavanbHas TemnepaTypa MeTaljia COCTaBIIsIET
taad, °C KoadumueHT TerionpoBoIHOCTH CTAIH Acr,
Bt/(m tpan); temmoemkocth Cer, KJXK/(KT Tpan),
IJIOTHOCTH PCT, Kr/Mm°. Koaddumment Termoornaun ot
MeYHbIX Ta3oB o OmpenenuTs Bpems HarpeBa T, N0
MOMEHTa JOCTHKEHHUSI TeMIeparypbl  tnos, 0C
.TEMIIEPATYPY LUEHTPA tyenr B MOMEHT BbIIAYM METAJLIA
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CTpyKTYypHBIi
3JIEMEHT Tlrannpyemeie pesyar.- OueHoyHbIe cpeacTBa
TATbI 00y4YeHUs
KOMIIeTEeHIIUH
I[ECCOB  KOHBEKTHBHOTO (M3 meud. Terodu3ndeckne mapaMeTpbl CTaau: KO-
TEIUIO- U MacCcoIepeHoca, [ 3 HULIUEHT TEerIONPOBOAHOCTH Acr, TEIUIOEMKOCTb
nepefaun temia uziyde- | Cer, IVNIOTHOCTD Per, CYUTATh HE3aBUCSIIUMHU OT TEM-
HHUEM M MOJIEKYJISIPHOM | mepaTyphl.
TEIIONPOBOAHOCTBIO. Paccuurare TeMieparypHoe I10JI€ HEOTpaHH-
YEeHHOr0 LWIMHJpA 1Js 3HadyeHud paamyca r=r0 1=
1 2
ror==r
3, 3 , =R mo dbopMynaM U cpaBHUTH C pac-
CUMTAHHBIMHU Orop, Ouenr, tuenr MO nuarpammam /[.B.
bynpuna. BapuanTel mpeacTaBieHsl B TaOiwmie 3.
(ITpun. 3).
[Ipuioxenue 1
Temmnepatypa, °C
Bapuantsl 3anaun R K q Q t Ll bl6 |t
1 |Be3 TennoBoii H30ISAIIH
TEIJIOBBIE OKA3aTeIn
TEeMIIEPATypPhl OJIYYCHHBIC
AHAJTUTUYECKU
rpaduvecKu
2 | C TemioBoi M30MSIHMEH
TEIUIOBbIE NT0KA3aTeNn
TEeMIIePaTyphl IOJIYICHHBIC
AHATUTUYECKU
rpaduyecku
3 |C ynBoeHHOM TETJIOBOM M30JISIMEH
TEIUIOBbIE MOKA3aTeNn
TEeMIIepaTypbl NOJTYYEHHbIE
AHATTMTHYECKU
rpaduyecku
4 | CHmKeHHe MOTePh TEIUIOTHI MO CpaB-
HEHUIO:
C IEPBBIM BapHaHTOM
C BTOPHIM BapUAHTOM
C TPETUM BapHaAHTOM
[Tpunoxenue 2
No JanHble ycnoBus 3amaun Nel
S, S, A A, tr, ts, o1, o2,
BapHaHTa 2 2 f
M M Bt/MK | Br/mMK °C °C Bt/m“K | Br/m“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
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9) 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 | 0,065 1,4 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 S) 115 20 18
13 0,23 0,23 1,1 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 1,1 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 1,1 0,1 800 5 100 20 18
[Tpunoxenue 3
No tgd) D {uau 7\4CT CCT Per o tnor
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

CTH.

0) IlopsiAok npoBeaeHUsI MPOMEKYTOYHON ATTECTALMH, TOKA3aTeJId U KPUTEPUH OLie-
HUBaHMUA.
g mosrydeHus dK3aMeHa 0 JUCLUIUIMHE CTYACHT AOJDKEH IOKa3aTh CICAYIOUINE 3HAHHUSA,
YMEHUS U HaBBIKM I10 UCIIOJIb30BAaHUIO U BHEJPEHUIO Pe3yIbTaTOB 00pa30BaTENbHOMN AEATeNbHO-

— Ha OLICHKY «OTJIHYHO»:
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CryneHT JOKEeH MO0Ka3aTh YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIPOU3BEACHUS U 00b-
SCHEHHs MH(OPMAIIUK, HO U UHTEIJUICKTYyaJbHbIC HABBIKH PEIICHUS MPOoOIeM U 3a1a4, HaXOXKIACHUS
YHUKAJIbHBIX OTBETOB K MpoOJIeMaM, OLIEHKHU U BbIHECEHUS KPUTUUYECKUX CYXAEHUH; CTYAEHT J0J-
JKEH IMPEI0OCTaBUTh BBIIIOJHEHHOE 3a/1aHie, B KOTOPOM ObUIH OBl OTpaXKEHBI IPOOIEMBbI, Kacarole-
Csl BCEX aCIEKTOB U3y4aeMOU TUCLIUILIAHBIL.

— Ha OLICHKY «XOPOLLIO0».

CryneHT BilafieeT TEPMUHOJIOTHEN U3y4aeMOW JTUCLHUIUIMHBI; CTYIEHT MOXKET I10Ka3aTh 3Ha-
HUS HA YPOBHE BOCIIPOM3BEICHHS M OOBSCHEHUs MH(OpPMAIMHM HM3y4aeMOW JUCIUILTUHBI; MOXKET
IIOKAa3aTh UHTEJUICKTYaJIbHbIC HABBIKU PELICHMS POCTHIX 3aa4.

— Ha OLICHKY «y/JAOBJIETBOPHTEIbHOY!

CryneHT Bilafiee€T TEPMUHOJIOTHEN U3y4aeMOW IUCLHUIUIMHBI; CTYIEHT MOXKET I10Ka3aTh 3Ha-
HUS Ha YPOBHE BOCHPOM3BEACHUS U 00BSICHEHHS HH(DOPMAITUK U3y4aeMOi AUCIUILTNHBI; HE MOXKET
IIOKAa3aTh UHTEIUICKTYaJIbHbIC HABBIKU PELICHUS POCTHIX 3aa4.

— Ha OLICHKY «HEeY/A0BJIETBOPHTEIBHO».

CryneHT BiageeT TEPMUHOJIOTHEH M3y4aeMOW IHCLUIUIMHBL; CTYIEHT HE MOXET IIOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOHM3BEACHUS M OOBSACHEHHsS MH(OPMAIMHM H3y4aeMOW TUCIMILUIMHBI, HE
MOJKET II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS ITPOCTHIX 3a1ad.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI
a) OcHoBHas JIuTepaTrypa:

1. Cemenos, 0. I1. OcHoBbI TemnomaccooomeHa : yue6. nocobue / FO.I1. CemeHoB. —
Mockga : UHOPA-M, 2019. — 246 c¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcr : anexTpoHHbI. — Pexxum qoctyna: https://znanium.com/catalog/product/945242

2. lIgetkoB, @.D. TemnmomaccooOMeH [DneKTpOHHBIN pecypc]|: yueOHuk ams By3oB / LBet-
koB @.®. - M. : 3garensckuii nom MOU, 2017.

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

0) JlomoyiHUTe IbHAS JIUTEpaTypa:

1. Mupam, A.O. Texnuueckas TepMoAMHaMUKa. Teruiomaccooomer / A.O. Mupawm, B.A.
ITaBienko - M. : U3garensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr : nek-
TpouHslii / DBC "Koncynbrant ctynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexxum gocTyma : 1mo moucKe.

2. Musko, K.b. YncnenHoe penieHue 3a1a4 ruipoJMHAMUKH U TeIIoMaccooOMeHa : yueo-
Hoe nmocooue / K.b. Munko, I'.I'. SIupkoB. - M. : MDU, 2020. - ISBN 978-5-383-01425-7 - Tekcr :
anektpoHHsli // OBC "KoncynsranT cryaenra” : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.htm| Pexwum mocTtyma : O MOAMUCKE.

3. Kynunos, A. A. TermomaccooOmeH : yue6Hoe nocobue / A. A. KyauHoB. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Beicmee oOpa3oBanue: bakamaspuar). - ISBN 978-5-16-011093-6. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1046937 — Pexxum moctyna: mo
TIOJTITHICKE.

4. Tennonepenaya : yue6Hoe nocobue : B 2 4. Y. 1. OcHoBbl Teopuu Tertonepenaun / B. C.
Yepenuuuenko, B. A. Cununpig, A. Y. Amudepos, FO. U. [lapos ; nox pea. B. C. YUepennudenko.
— Mocksa : UTHOPA-M, 2020. — 221 c. — (Bsicmiee obpa3zoBanue: bakanaspuat). - ISBN 978-5-
16-014715-4. - Texcr : anekrponHsIit. - URL: https://znanium.com/catalog/product/1001086 — Pe-
UM JIOCTYTA: TI0 TOIHCKE.

B) MeTtoanueckue yKazaHusi:

1. Marseesa, I'. H. DxcnepuMeHTaIbHOE UCCIIEIOBAHKE MTPOIIECCOB TEIII00OMEHa : yuyeOHOe Mo-
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cobue / I'. H. MarseeBa, FO. U. Taprakosckuii, b. K. Cennuku. - 2-¢ u3., MOATOT. 10 TeY.
u3a. 2008 r. - Marautoropek : MI'TY, 2011. - 1 anextpos. ont. guck (CD-ROM). - 3ari. ¢
TUTYI. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooObeKT. - TeKCT : 31eKTPOHHBIH. - CBEIEHUS TOCTYITHBI
taxke Ha CD-ROM.

. Aramuros, E.b. ['maporazoaunnamuka: yueonoe nocodue [as By3os] / E.b. Aranu-tos, M.C.
CoxonoBa. — Marauroropck: MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-
9967-1510-7. - 3arn. ¢ TuTyI. ’kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/15
30514/3939.pdf&view=true - MakpooObeKT. - TEKCT: 37eKTPOHHBIH. - CBEICHHS J0-CTYITHBI
taxke Ha CD-ROM.

CokonoBa M.C., Jlememiko M.A. BBenenue B Kypc ruiporazoiMHaMUKd. — Maruu-Toropck:
N3n-Bo Marnutoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2017. — 10 c.

TuxonoB A.B., CokonoBa M.C. U3yuenne cBOHCTB CBOOOHBIX (HEOTPAHUYCHHBIX) TYpOY-
JIEHTHBIX CTpyW. — Marauroropck: M3n-so Marauroropcek. roc. texs. yu-ta uM. I'.11. Hocosa,
2017.-10c.

TuxonoB A.B., CokonoBa M.C. UccnenoBanue 3aKkOHOMEPHOCTEH CTpyitHOTO mpu-0opa. —
Marnutoropck: U3a-so Marautoropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2017. — 10 c.
Tuxonos A.B., CokosnoBa M.C. [Ipaktuyeckoe npumeHenue ypaBuenus bepnymiu. — Maruu-
toropck: M3n-Bo Maruuroropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2017. — 10 c.

r) lIporpammHuoe obecnneuenue u UHTEepHET-pecypcebl

Haunmenosanue 110 No norosopa CpoK 1eicTBUS JIUIIEH3UU

CranpapTHble

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CB00OTHO pacnpocTpaHsieMoe 06eccpouHo

FAR Manager CB00OOHO pacmpocTpaHsIeMoe 06ecCcpovHO
JlononHutenpHbIC

Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021

1. denepanbHbIii UHCTUTYT MPOMBIIUICHHONW COOCTBEHHOCTH :
OUTIC. — Mocksa : ®UTIC, 2009 — . — URL: http://www1.fips.ru/ — Pexum mocry-

na: cBOOOHBIN. — TeKCT: 31eKTPOHHBIM.

2. Poccuiickuii unaekc Hayunoro nutupoBanus (PMHL]) : maunonanbHas 6ubmuorpa-
¢uyeckas 0a3a J[JaHHBIX HAY4YHOTO IUTUpPOBaHMsS. — TeKcT:
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30BaTeei.
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https://scholar.google.ru/ — Pexum nocrtyna: Juisi 3aperHCTPHp. IMOJIb30BATEICH. —

TekcT: 2NeKTPOHHBIN.

4. EauHOe OKHO AOCTyHa K MH(pOPMAIMOHHBIM pecypcam :
caiit / ®I'AY THUU UTT "MHOOPMUKA". — Mocksa, 2005. —
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carit. — URL:
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. —URL:
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HBIX Hay4YHbIX u3ganuii : caiir. — URL: http://scopus.com — Pexum mocrtyma: s 3a-
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JocTyna: Ui 3aperucTpup. mojb3oBatenedd (Bxoa mo I[P-aapecam Byza). — Tekct:
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Springer Reference : MexayHapoaHas 6a3a CIpaBOYHBIX M3JIaHHUH 1O BCEM OTpacisiM
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3aperucTpup. moiaszoBareneit (Bxox mo [P-agpecam By3a). — TeKCT: 3MEKTPOHHBIIA.
zbMATH : Mexnynapoanas pedeparuBHasi 0a3a JaHHBIX IO YUCTOW M MPUKIATHOM
maremaruke : calt. — URL: http://zbmath.org/ — Pexxum nocryma: mnst 3apeructpup.
noJsib3oBarene (Bxon no IP-anpecam By3a). — TeKCT: 3JIEKTPOHHBIH.

Springer Nature : MexnyHapoHas pedepaTUBHas U MMOJHOTEKCTOBAs CIIpaBOYHas Oa-
3a JaHHBIX HaydHbIX m3gaHwii : cait. — URL: https://www.nature.com/siteindex —
PexxuM poctyna: uis 3aperucTpup. nosnb3oBateneil. — TekeT: 3eKTpOHHBIH.

ApXMB Hay4HBIX >KypHaJoB : cailT / HanuoHanbHbBIN 351€KTPOHHO-UH(OPMAIIMOHHbBIN
KoHUopuuym. — Mocka : HOUKOH, 2013 - . — URL:
https://archive.neicon.ru/xmlui/ — Pexxum moctyma: i 3aperucTpup. Mojb30BaTelei
(Bxon no IP-anpecam By3a). — TeKCT: 3I€KTPOHHBIH.

eLIBRARY.RU : nayunas snextponHas 6ubnuoreka : caidiT. — Mocksa, 2000 — . —
URL: https://elibrary.ru — Pexum mgoctyma: i 3aperucTpup. MOJIb30BaTEICH. —
TekceT: 2NeKTPOHHBIN.

PYKOHT : nammonansHbIM 1M(POBOI pecypc : MeXOTpacieBas 3JIEKTpOHHas Ouo-
muoteka : cait / koHcopuuyM «KOTEKCTYM». — Ckonkoso, 2010 — . — URL:
https://rucont.ru — Pexum moctyma: ajst aBTOpH3. MOJb3oBaTenei. — TeKCT: aIek-
TPOHHBIN.

9. MarepuajbHO-TEXHHYECKOE o0ecnedeHHe TUCIUTITHHBI
B cooTBeTcTBHY ¢ Y4eOHBIM MIIaHOM 10 AucHUIUIHHE «Termnodu3nkay mpeaycMOTPEHbI
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Tun u Ha3BaHMe ayIUTOPUU

OcHalleHue ayauTopumn

Y4eOHble ayqUTOpUU I MPOBEACHUS 3a-
HATUH JICKIMOHHOTO TUIIA

MynbTUMEAUIHBIE CPEACTBA XPAHEHUS, IIEpeJaYd U
IIPEJCTABICHUSI HH(OPMALIHH.

Y4yeOHast ayquTopusi ISl MPOBEACHUS Ja-
OopaTOpHBIX padoOT:
nabopatopusi THAPOTA30AMHAMHUKHI

Kommiekc 1a00paTopHbIX YCTaHOBOK IO THAPOra3o-
JTMHAMUKE.

VYueOHass ayauTopusi sl NMPOBEACHUS Jia-
OopaTopHBIX padOT:
JabopaTopus TeIIOMaccooOMeHa

YcTaHoBKa 1O ONPEAETICHHUIO YTIIOBBIX KO PHUIHEH-
TOB M3JIy4EHHUs; yCTAHOBKA 10 U3YYEHUIO IIPOLIECCOB
KHUIIEHUS KUJKOCTH; 3JIEKTpoIeyH, TpaHchopmaTop;
nupometp Testo 830-11, Roynger-89, Ilpomuss.

Y4eOHbIC ayauTOpUHM IS  TPOBEIACHUS
MPaKTUYECKUX 3aHSATUM, TPYNIOBBIX U WH-
JUBUIYAIBHBIX KOHCYJIbTAlMi, TEKYILEro
KOHTPOJIS U TPOMEXKYTOUHON aTTECTalluU

Jocka, mer.

VYyeOHble ayqUTOpUU Ui  BBIIOJHEHUS
KYpPCOBOI'O ITPOCKTUPOBAHUSA, ITOMELICHUS
JUI  CaMOCTOSTENIbHOW paboThl 0Oyuaro-
HIUXCS

[lepconanbubie KoMmbIOTEPHI ¢ makeToM MS Office,
BBIX0JIOM B IHTEpHET U C JOCTYIIOM B AJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO Cpelly YHHBEP-
cuTeTa

[TomerieHne it XpaHSHUS U TPOPUITIAKTH-
YECKOr0 OOCIy)KHBaHHS Y4eOHOTO 00OpYy-
JIOBaHHS

Cremnaxu, ceidbl a1 XpaHeHUS y4eOHOro oOopy-
JOBaHHUS
WNHCTpyMeHTBI Ui pEMOHTA JIaO0OpaTOpHOTO 000pY-
JTIOBaHHUS
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