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MeTanayprust 4epHbIX MeTAIIOB
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PaGouas mporpamma cocraiena Ha ocHoBe ®I'OC BO 1m0 HampaBleHHIO MOATOTOBKH
(cmemmanbroctr) 22.03.02  Metamnyprus,  yTBepaeHHOro mpukazoMm MOwH P® or
04.12.2015r. Ne 1427.

Pabouas nporpamma paccmoTtpena i onoGpeHa Ha 3aceanuyfl Kabeapyr TEIIOTEXHIYECKHX
1 SHEPreTHYECKUX cucTeM «12» centabdps 2017r., mpotokon No

3aB. K / E.B.AranuTos /

PaGouwast mporpamma omoGpena MeToaHuecKO# KOMMCCHMEH MHCTHTYTA SHEPreTHKH |
ABTOMATH3UPOBAHHBIX CHCTEM «20» centsabps 2017r., mpotokon Ne 1.

IIpencenarens @é / C.H. JlykbstHOB /

CornacoBaHo:
3aB. kade/IpOit TEXHOTOTHH METATTYPIHH 1 JTHTEHHBIX IPOLECCOB
/ K.H. Bnosun /

Pabouvas mporpamma cocrapnena: cr.npenoaasarens kad. TudDC
%ﬁ ¢e257~ M.A.Jlememxo /
Penensenr: 3am. HavaneHuKa LIDCT OAO «MMK», K.T.H.

B.H. Muxaiinosckuit




Jluer PErUCTpalvy U3MEHEHUHM U JOITOTHEHU A

N

Ne Paznen Kpatkoe conepxanue Hara, No ITomnuce
n/n PIIJT H3MEHEHHs1/ IOTIOTHEHUA IpPOTOKONA | 3aB.Kadempoi
(Mozyst) 3acemaHus
Kadenpsl / /
1 8 AxTyanusanus yaeOH0-METOAUIECKOTO U Ne2 /
HHQOPMAMOHHOr0 00eceYeH s 25.09.2018 ¢ ¥
JCIAIUTHBI //
2 9 AKXTya3anus MaTepUuaibHO- Ne2 7
TEXHUYECKOro obecnevyenus muerummuasr | 8.10.2019 L—-/_—’—-L‘/
8 8 AxTyanu3anus y4eOHO-METOAUIECKOTO 1 Nel
HHGOPMaHOHHOrO 0beceYeH s 1.09.2020 r. /
JIACLHILTAHEL ——

/

/

1 etk oCBOEHUS TUCITHILTHHBI



Llenpio mpenogaBanus TucHUILINHBL «Teropusnka» sBisercs usydeHue QpyHraMeHTab-
HBIX 3aKOHOB MEPEHOCAa TEIUIOThl, COBPEMEHHON TEOPHM TEIJIO0OMEHa U MPUMEHEHHUE UX B TEIJIO-
BBIX pacyeTax HarpeBa M OXJIXIEHUS Tell pa3IndHON (OPMBI C Pa3ITUUYHBIMU TEII0()U3NIECKIMU
cBOMcTBaMM; (POPMHUPOBAHHUE Y CTYJEHTOB HA OCHOBE PALIMOHAIBHON TEXHOJIOIMH HarpeBa Meraia
YMEHUH TEIJIOBBIX PAcyeTOB; MPHOOPETEHNE HABBIKOB TEIUIOBBIX PACUETOB IOPENOK, (POPCYHOK H
TOpEeHHUs 1a3000pa3HOro, XKHUAKOr0 U TBEPIOrO TOIUIMBA.

2 MecTo aucuunjuHbl B cTpykrype OOII 6akanaBpuara

Kypc B1.b.17 «Temnoduszuka» BXoIUT B 0a30BYI0 4acTh 00pa30BaTEIbLHON MPOTPaMMBI 110
HanpasieHuio nmoarotoku 22.03.02 — «Mertamryprus», 1 TpoQuis MOAroTOBKH MeTtamnryprus
YEPHBIX METAIIJIOB.

VYcnemnHoe ycBoeHHE MaTepralla MperoaraeT 3HaHUe CTYAGHTaMU OCHOBHBIX I0JIOKEHUMN
cnenyromux aucuumiud: b1.5.09 Matemaruka: quddepennnaibHoe U UHTErpaibHOE HCUUCICHUS;
b1.5.10 ®usuka: tepmoaunamuka; b1.b.11 Xumus: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peaKIuu.

3HaHus, TOJTYYCHHBIC CTYICHTAMU MPHU W3ydeHnH Kypca «Termrodusnkay HEOOXOMUMBI TS
nocienyroumero ocBoenus aucuuiini: b1.6.18 Meramnypruueckas temnorexuuka; b1.5.19 Ocho-
BBl METAJUTypPTHU€CKOT0 MPOU3BOACTBA; MPHU BHITOJIHECHUH HAYyYHO-MCCIIEIOBATEILCKUX U BBIMYCK-
HOM KBaJIM(PUKAIIMOHHOM paboT.

Martepuan TuCUUIUIMHBI 0a3upyeTcsl Ha paHee M3YyYeHHOM MaTepHualle KoMIuIeKca o01ieoo-
pa3oBaTeNbHbIX U CIENHUAIbHBIX JIUCIUIUIMH, KOTOPBIH o0ecrieurnBaeT (OpMUpPOBaHHUE TPEOYyEeMOro
YPOBHSI KOMIIETCHIIMHM OOYYArOIIeTrocss W MOATOTOBKHM OaKallaBpOB IO HAMPABICHHUIO MOATOTOBKH
22.03.02 — «Metanmyprusi», A npoduis TOAroTOBKYM MeTamtyprust Y4epHbIX METaJLIOB.

3 Komnerenunu odyuaiomerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHS M CHUIIMHBI
(Moay.ssi) M NJIAHMPYeMble pe3yJIbTaThl 00y4eHu s

B pesynbrare ocBoeHus quctumuimHbl «Temnodusnka» CTYIEHT J0JDKEH o0safaTh Cleny-
FOIIMMH KOMIIETEHIUSIMH:

CrpyKTypHBII
DJIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs
KOMIIETEHINH
OIIK-1. T'0TOBHOCTBIO HCIOIB30BaTh (DyHJaMEHTaJIbHbIE O0IIEHHKEHEPHbIE 3HAHUS
3HaTh: ba3oBble 3HaHUS B 00JaCTH €CTECTBEHHOHAYYHBIX AUCIMILINH; OCHOBHBIE IIPO-

OleMBbl €CTECTBEHHOHAYYHBIX JUCUHUIUIMH, OCHOBHBIE METOJbI PEIICHHUs MpPOo-
0JieM eCTeCTBeHHOHAYYHBIX JUCITUTUINH.
YMeTh: Bri6pate MeToanku 0a30BbIX 3HAHUN B 0OJACTH €CTECTBEHHOHAYUHBIX JAMCIIH-
IJIMH; TPaMOTHO TOCTaBHUTh 3aJady, MOJ00paTh METOAWKY HCCIICIOBAHHS M
pelIeHrs MMOCTABICHHON MPOOIEeMbI; TPAMOTHO TIOCTaBUTH 3aJauy, MOA00paTh
METOJMKY HUCCIEOBAHUS U PENICHUs TOCTABICHHOW MPOOJIEMBI U PEUIUTh €&
pa3HBIMH CIIOCOOAMU.
Bnanets: HaBpikamu mpoBefeHus aHaM3a MOCTAaBJICHHON 3aJ]a4; HABBIKAMH IPOBEJIE-
HUS aHaIu3a MOCTABJICHHOHN 3a/ladyd, BRIOOpAa METOAMKH PEIICHUS MMOCTaBIICH-
HOM 3aJja4M; HaBBIKAMHU TIPOBEJICHUS aHaju3a MOCTABJICHHOMW 3a/adyu, BHIOOpA
METOJIMKH PEIICHUs TOCTABICHHON 3a]]a4i U PEIIUTh €€ pPa3HBIMU CITIOCOOAMH.
[1K-4. T'0TOBHOCTBIO HUCIIOIH30BaTh OCHOBHBIE MOHATHS, 3aKOHBI U MOJIETTH TEPMOJIUHAMUKH, XHU-
MUYECKOW KUHETUKHU, IEPEHOCA TEIJIa U MACChI
3HaTh: OcHOBHbIE ONpeIeNeHHs] U MOHATUS 0a30BbIX 3HAHUM B 00JIACTH €CTECTBEHHO-
Hay4HbIX AUCHUIUIMH. PyHJaMEHTaIbHbIE OCHOBBI €CTE€CTBEHHOHAYYHBIX JUC-
[UATUTAH, OCHOBHBIE METObI PEIICHUS TUIIOBBIX 3a7a4 110 U3BECTHBIM aJITOPHUT-
MaM u npaBuigaM. OCHOBHBIE 3aKOHOMEPHOCTH IMPOIIECCOB MaccolepeHoca
4




CTpyKTypHBII
AJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MPUMCHUTCIIBHO K TCXHOJOTHYCCKUM IIpOHCCCaM, OIMMChIBATh, paCCUUTBIBATL U
AHAJIIM3UPOBATh IIPOLECCHI IIEPEHOCA TCIIJIa WM MACCBI, BBIACIIATH (baKTOpH,
ONpCaAC/IAOINEC X THTCHCUBHOCTD.

VYMeTb.

OOBSCHSTH TUITMYHBIC MOJICTIM 3a7a4 B 00JIACTH TEIJIO0OMEHa. 00Cy)IaTh 3¢-
(eKTUBHBIE CTIOCOOBI pelIeHus MpodiieM TermI000MeHa CTPOUTh U aHATH3UPO-
BaTh MaTeMaTHYECKHE MOJICIM TeIioMaccornepeHoca. Pacno3naBath 3¢ dek-
TUBHOE perieHne OT Hed((HEKTHBHOTO, IPHU PEIICHUH 3a7ad CIOXKHOTO TEeIUIO-
oOMeHa.

Bnaners:

Crioco6amu IeMOHCTpAIK YMEHUS BJIaJIeTh cOOpOM MH(GOPMAIIUU IS TEIUIO-
TeXHH4YecKux pacuyéroB. Crocobamu cOopa W aHam3a WHPOPMAIMU O TEILIO-
OOMEHHBIX TPOIECCaX KOHBEKIMEH, U3ITyYeHUEM U TEIJIONPOBOTHOCTRIO0. Me-
TOJIaMH pacyeTa IMpOoIeCCOB KOHBEKTHBHOTO TEILIO- U MaccolepeHoca, rnepea-
9H TeIljIa M3JIYYCHUEM U MOJICKYJIIPHOU TEIUIOMPOBOIHOCTBIO.

4 CTpyKTYpa M coiep:kaHue M CUMIIJIMHBI (MOAYJIA) I 3204HOI (PopMBbI 00yYeHHUs

OO6mmas TpyA0€MKOCTh AUCIHUILUIMHBI COCTaBISIET 3 3.€., 108 uacos.
-KOHTaKkTHas padora — 14,9 akaj. yacos:
— aynuTopHas — 12 akaj. Jacos;
— BHeayauTopHas — 2,9 akaj. 4acos.
-caMocTosTeNbHas paboTta — 84,4 akaj. 4acos.
-[IO/IFOTOBKA K 9K3aMeHy — 8,7 akaj. Jaca.

1 ple~t
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2 =
AynuropHas S _ Dopma Te- <=
< p (=
KOHTaKTHas paboTa | & X =
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% 7| Bunxcamo- TpOJIA ycIIe- )
Pasgen/TemMa quCUMILIN- 2 . & E
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= @ .
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S |g=| &3 28 CTaINH =
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Tema 1. TepmommHamuka OIIK-1
u MexaHuka razoB. Oc- [1K-4
HOBHBIE CBEICHUS. OH- 3yB
Tanenusd, ternora. OCHOB-
HbIE ypaBHEHHUS TEUYCHUS Camocros-
raza. OCHOBHbBIE CBEJIEHUS TeabHOE  U3Y-|KoHcmekT
U3 MeEXaHWKH Tra3oB. Pe- YeHue  y4eO0- |[JICKIIUH; OTYEeT
JKAMBI JIBUJKEHUS KHUIKO- HOH nuTepary-|mo maboparop-
ctu. Mcredenme rasa ge-| 1 1 1 28 |per.  Ilpopa-|HOWi  pabore;
pe3 oTBepcTus. YpaBHe- 00TKa  COOT-|pacueT TMpak-
Hue beprymm. CrtpyliHoe BETCTBYIOIIMX |THYECKOIO 3a-
JIBUKEHUE raza. Terso- u BOIIPOCOB pas- |aHusl.
MaccornepeHoc. fBneHus, nema 6
3aKOHbl M YpaBHEHHUs TIie-
peHoca BelllecTBa, Terja u
MMITyJIbCA: TEIJIONPOBO/I-
HOCTh, KOHBEKIIUS, H3Iy-
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yeHue, T dy3us.
Tema 2. TemmonpoBou- OIIK-1
HOCTh. Jluddepenmnmans- I1K-4
HOE ypaBHEHHE TETUIONpPO- 3yB
BOJHOCTH. TemnonpoBo- Camocros-
HOCTh TIPU CTallMOHAPHOM TEJIBHOE  H3Y-
U HECTallMOHAPHOM PEXHU- YeHHE e0-
H P p . YIOO% K oncrext
Me. Temnonepenaya. Kon- HOHM JIUTEpATy- ..
. JeKINHA; OTYeT
BEKTUBHBIN TEIJIO- U Mac- pBI; MOATOTOB-
COMEpPEHOC TpHU CBOOOI Ka K Jiabopa mo_1aboparop-
22N | 2 28 . HOU  paborte;
HOM ¥ BBIHYXJIEHHOM Te- TOpHOH pabo-
pacuer mpak-
yeHuu. [‘uaponuHamuye- te. [Ipopabor-
. - TUYECKOTO 3a-
CKUU M TEmJIOBOW morpa- Kd  COOTBET-| . o
HUYHBIE ciou. Pagmanu- CTBYIOUIMX BO- '
OHHBIN TEIJIO- U Maccorle- IPOCOB paszfe-
peHoc. OCHOBHbIE MOHS- na 6
TUS W 3aKOHBL. Buabl my-
YUCTHIX TMOTOKOB. ClI0X-
HBII TeMJI000MeEH.
Camocros- OIIK-1
Tema 3. TeruoreHeparus TEILHOE  U3y- I1K-4
3a CYET COKUTAHUS TOIUIH- yeHne  y4eo- 3yB
. Koncnekr
Ba. OCHOBHbBIE XapaKTepu- HOW nuTepary- ..
JEKUUH; OTYeT
CTHKH TorutiBa. OCHOBEI PBI; TIOJTOTOB-
mo jgabopaTtop-
Teopuu ropenus. PacueTsl ka Kk Jjabopa-| .
1 1 28,4 . HO  pabore;
MIOJTHOTO M HEMOJHOTO TOo- TOpHOU pado-
. pacuer mpax-
peHUs TOIIMBA. YCTpOW- te. IIpopabor-
TUYECKOTo 3a-
CTBa ISl CXKHTAHHS TOI- Ka  COOTBET-| ..o
nuBa. Temmorenepanus 3a CTBYIOLIMX BO- '
CYET JJICKTPOIHEPTHH. MIPOCOB  pazjie-
na 6
Camocros- OIIK-1
TE€JIbHOE  BbI- [1K-4
MTOJTHEHNE 3
. |Pacuer xom-| "
KOHTPOJILHOM .
Konrponbnas padora 2,9 TPOJBHOW pa-
pabotel. IIpo-
OOTHI.
paboTka cooOT-
BETCTBYIOIIHX
BOIPOCOB pa3-
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nema 6
DK3aMeHaIu-
IIpomexxyTounasi arrecra-
8,7 DK3aMeH |OHHAasg  BEIO-
s (PK3aMeH) MOCTL
Utoro 4 4121 | 421 | 84,4

5 O0pa3oBaTesibHbIe H HHPOPMAIMOHHBbIEC TEXHOJIOTHH

Jns pemieHus: MpeayCMOTPEHHBIX BHJOB Y4E€OHOH pabOTHI NMpH M3YYEHUH IHCLUILTHHBI
((TGHJIO(l)I/ISI/IKa» B Ka4€CTBEC O6p330BaTeJH)HI)IX TEXHOIOT U HCIIOJIB3YIOTCA KaK TPAOAUIUOHHBIC, TaK
U MOJyJbHO-KOMIIETCHTHOCTHBIE TeXHOJIOTHH. [lepenaya HEOOXOJUMBIX TEOPETUYECKUX 3HAHUN U
(dopMupOBaHUE MPEACTABIECHUH 10 KypCy IPOUCXOIUT C IPUMEHEHUEM MYJIbTUMEIUWHOTO 000pY-
noBaHMA. JIGKIMOHHBIA MaTepHan 3akperuisieTcs Ha JIabopaTOpHBIX PaboTax, Ie NpPUMEHSETCS
COBMCCTHAA ACATCIILHOCTL CTYJACHTOB B I'PYIIIIC, HAIIPpABJICHHAA HAa PCHICHUC O6HIGI\/JI 3ala4i IIyTeM
CIIOKCHHUSI PEe3yJbTaTOB MHIUBHIYaIbHOW PaOOTHI WIEHOB Tpynmbl. JIs pa3BUTHS M COBEPIICH-
CTBOBaHNA KOMMYHHUKATHUBHBIX CIOCOOHOCTEHN CTYACHTOB OPraHU3YIOTCA MPAKTUYCCKHUEC 3aHATHUA B
BUJIC JUCKYCCUH, aHalM3a peabHbIX MPOOJEMHBIX CUTYallMil U MEXIUCUUIUIMHAPHBIX CBA3EH M3
pa3nuYHbIX 00JacTeil B KOHTEKCTE pemaeMoil 3amaun. CamocTosiTenbHas pabdoTa CTUMYIHPYET
CTYZICHTOB K CaMOCTOATEIbHON MpOopaboTKe TEM B MpoOILlecce HAUCAaHUs pedepaToB, HOATOTOBKH K
JUCKYCCHAM, U TCCTUPOBAHMUIO.

6 YueGHo-MeTOANYECKOE 0GecTieyeHre CAMOCTOATEILHONH PAaG0ThHI CTY1eHTOB

OrneHouHBIE CPEACTBA JUISl TEKYIIEr0 KOHTPOJS YyCIEeBAaeMOCTH, NMPOMEKYTOYHON aTTecTa-
LIMU 110 UTOTaM OCBOEHMS TUCLUIUIVHBIL:
1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH MEUHBIX T'a30B.
. CBOOOIHbIE M YACTUYHO OIpaHUYEHHBIE CTPYITHBIE TEUECHUSI.
. OrpannyeHHble CTpyHHbIE TeueHUs. IHKEKTOp U 35KEKTOP.
. IloTepu 3HEpruM Mpu IBUKEHUH ra3oB.
. Bunel nepenoca temnotsl. OCHOBHBIE MOHATHS U ONIPEIECICHHUS.
. AuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE YCIOBUSI.
. KoappurmeHT TenaonpoBoJHOCTH cTanei u PakTOpbl, BIUSIIONINE HA HETO.
. CrannoHapHas ¥ HeCTallMOHAPHAs TEIUIONPOBOIHOCTD
. KonBekTHBHBIN TEMI000MEH MpU CBOOOIHOM U BBIHYKICHHOM JABH)KEHUU T'a30B.
10. KputepuaiibHble ypaBHEHUS! KOHBEKTUBHOT'O TEIIOOOMEHA.
11. TennooOMeH u3nydeHueM. BUbl TyduCTBIX TOTOKOB.
12. OcoGeHHOCTH U3TyYEeHUS T'a30B.
13. TemnooOMeH H3TyYEHHUEM MEXIy TelaMH, MPOU3BOJBHO PACIOJIOKEHHBIMU B IPO-
CTPaHCTBE.
14. YrinoBble K03 PUIMEHTHI U3ITy4YEHUS.
15. TenyooOMeH M3Ty4€HUEM MTPH HATUYUU YKPAHOB MEXK]Yy TOBEPXHOCTIAMH.

O 00 1O\ Dn K~ W



17. OcHOBBI TeOpHH TONOOUST U MOACITUPOBAHUS TEIUIOTEXHUYECKUX M TETUIODHEpPreThYe-
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 MOJIEKYJISPHBIX CBsi3el. BpleneHne U MorjaoueHue sHep-

OCHOBHBIE PHEPTETUYECKUE PECYPCHl XUMUYECKHE PEAKIIUU IHEPTETUKH.
OcHoBHBIE YCTPOHCTBA T€HEPAIMH U UCIIOJIb30BaHUS XUMHUECKON SHEPTUU.
Paspymenue u 06pa3zoBaHne aTOMHBIX CBSI3€H.

Briienenue u norjomeHne SHepruu.

ConneuHoe n3iyueHue. XapakTepuCTHKa.

AKKyMyYJIHpOBaHHUE Teria. TUIbI aKKyMYJISITOPOB.

26. TeroBast SHEPTHUST OKPYKAFOIIEH CPEIIBI.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrrecranum

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

CTpyKTypHbBIii
3J1eMeHT
KOMIIeTeHIIUH

ILiianupyemsbie pe3yb-
TaThl 00y4eHHs

OueHo4vHbIE CpeCTBA

OIIK-1. 'oTOBHOCTBIO MCHIOIL30BaTh (I)YH,I[aMCHTaJIBHBIG 06H_IGI/IH)KCHCPHLIC 3HaHHUA

30BBIX 3HAaHUH B 00JIACTH
€CTECTBEHHOHAYYHBIX

TUCHUIUIMH;  TPaMOTHO
MIOCTaBUTh 3a/ady, M0J10-
OpaTb METOJUKY HCCIe-
JIOBaHUSI U PEIICHHUs I0-
CTaBJICHHON MpOOJIeMBI;
IrpaMOTHO TMOCTaBUTH 3a-
Jady, mojao0parb MeETo-
UKy HCCIEAOBAHUS H
pelleHns TOCTaBICHHON
MpoOJIeMbl U PELIuTh €€
pasHBIMHU CIIOCOOAMHU.

3HaTh: ba3oBble 3HaHMs B 00ia- | Ilepeuens meopemuueckux 60npocos K IK3ameny:
CTM  ecTecTBeHHOHayd- | 1. TepMonuHamMMKa U MEXaHHKa ra3oB.
HBIX JMCUUIUIMH; OCHOB-|2. DHTANBIHUs, TEIUIOTA.
Hple Tpobnembl  ecre- | 3. OCHOBHbIC ypaBHEHHs TEUEHUS Taza.
CTBEHHOHayuHbIX  Juc-|4. OCHOBHBIE CBEJIEHUS U3 MEXAHUKH Ia30B.
LUIUIMH; OCHOBHBIE Me- |5. PeXUMBI ABHKEHUS HKHUJIKOCTH.
TONBI pemnieHust mpobieM | 6. Mcreyenue rasza uepes3 OTBEpCTHSL.
€CTECTBEHHOHAYYHBIX 7. YpaBHenue bepnymmu. CtpyiiHoe 1BUKEHUE rasa.
JIIUCIIAILINH. 8. Temto- 1 MaccornepeHoc.
9. SIBneHus, 3aKOHBI U ypaBHEHMs IlepeHoca Bellle-
CTBa, TeMJja M MMIIYJbCa: TEIJIONPOBOJHOCTh, KOH-
BEKLUs, U3lTydeHue, 1updysus.
YMers: BeiOpate meronuku Oa- | Ilpumepnoe npakmuueckoe 3adanue 01 IK3AMeHa:

1. B kakux equHHUIIAX U3MEPsIeTCs KOJTUYECTBO TETLIO-
TBI?

1. °C;

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

2. TernonpoBOAHOCTh KaKUX MaTepHAIOB HAHOOIIb-
masn?

1. Metannos;

2. I"a30B;

3. TBepIbIX TEN - TUAIEKTPUKOB;

4, Knnkocren.

3. OT KaKkux mapaMeTpoB 3aBUCUT KOIPPUITUESHT TeI-
JIOTIPOBOAHOCTH?

1. OT BUJA ABUKCHUS KUIKOCTH;

2. Ot Temneparypsl ¥ PU3NIECKUX CBONCTB BE-




CTpyKTYypHBIii
3JIEeMEHT
KOMIIETEeHIIUH

Ilnanupyembie pe3yJib-
TaThl 00y4eHHs

OueHoYHBIE CpeCTBA

IIECTB;
3. OT Macchl ¥ IJIOIIA/Id TIOBEPXHOCTH TEJa;
4, OT KoJIM4YecTBa MOABEAEHHON TEIIOTHI.

4. Kakoe 13 ypaBHEHHE IUIOTHOCTH TEIJIOBOTO MOTOKA
COOTBETCTBYET MEPEHOCY TEIUIOTHI TEIUIOMPOBOIHO-
CTBIO Uepe3 OJTHOCIONHYIO TUIOCKYIO CTEHKY:

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

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

1. qz/l(tcl_tCZ)

o
t, —t...,
2 qz cln ;n 1)
2.
A —7
3. — orcl orc 2
T s 1
o (22

6. Yka3aTh, KAKOMY UHTEpBaJIy 3HAUCHUN KO3PPUIIM-
€HTa A COOTBETCTBYET TEIUIONPOBOJHOCTb CTaJIEH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Bt/(m °C)

7. B xakux equHUIAX U3MepseTcst KodpUIIMEHT Tel-

JIOTIPOBOAHOCTU?
1. B—n; ;
M
B
M~ epaod
M- 2pao
4, Bm .

8. Koo dunuenr rernonepenaun xapakTrepusyeT UH-
TEHCUBHOCTb NEpeaayy TEIUIOTHI:

1. OT 01HOM Cpenbl K APYrou;

2. BHyTpu TBEpABIX CTEHOK;

3. Ot ogHOM cpeabl K APYro uepes pa3aenu-
TEJbHYIO CTEHKY;

4. OT XKMAKOCTEN K TBEPABIM CTEHKaM.

9. Yncno Pypwe onpenenser:




CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3J1eMeHT OueHo4HbIE cpecTBa
TaThl 00y4eHHs

KOMIIETEeHIIUH
1. Pexum nBUKEHUS KUIKOCTH;
2. TepMuUeCKyr0 MAaCCUBHOCTH TET;
3. bespasmepHoe Bpems Harpena;
4. dusnuecKue napaMeTpsl BEIIECTBA.

Bnaners: Hassikamu nposenenus | Illpumep 3ad0anus na pewienue 3adayu u3 npogeccu-

aHalmM3a IIOCTaBIICHHOM
3a7a4; HaBbIKAMU MPO-
BEJCHHMS aHalIM3a IIO-
CTaBIICHHOHN 3a/1a4H, BBHI-
0opa METOJIMKH PEIICHUS
IIOCTaBJICHHOM  3aJadYH;
HaBbIKAMHM  TMPOBEIICHUS
aHajau3a  IMOCTaBJICHHOMU
3a/1aud, BbIOOpa METOIu-
KU PEUIEHUs MOCTaBJIEH-
HOW 3a7jayu U PEUIUTH €€
pa3HBIMU CIIOCOOAMH.

OHANIbHOU 001acmu:

3amaua 1. Ilnockas meyHast cTeHKa COCTOUT U3
CJIOSl OTHEMOPHOro MaTepuana TOJNIIMHOW Si, M H
TEIUIOU30JISIIIHOHHOTO CJos ToyuHOu Sz, M. Koad-
(bUIUEHTH! TEIJIONPOBOJHOCTH CJIOEB PABHBI: MEPBO-
ro A, Br/(m K), Broporo A,, Br/(m K). Temneparypa
ra3oB OMBIBAIOIIMX BHYTPEHHIOKO MMOBEPXHOCTh
cTeHku tr, C; Ko3QPUIIMEHT TEeII00TAauM K BHYTPEH-
Hell creHke «,, B1/(M'K); oT HapyxkHOHl cTeHKH K
BO31yXy «,, Br/(Mm'K). Ilnomane cren f, m. Tem-
neparypa BO3[yXa, OMBIBAIOIIETO HAPYXKHIOK IIO-
BEPXHOCTh CTEHKH tg, °C.

HeoOxonumo onpenenurs:

a) o01iee TETIOBOE COMPOTUBIIEHUE OT Ta30B U
BO31yxy - R, O0mmii koadduuueHT Termionepenadu
K, TUIOTHOCTH TEIJIOBOIO TIOTOKAa ( M KOJHYECTBO
TEIIOTH QQ, TepsAeMoe CTEHKOM MpH TpeX BapHaHTax
yKa3aHHBIX B Ta0IUIE 2;

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

B) TIOCTPOUTH JIJISl TPETHErO BapuaHTa Tpaduku
pacnpeziesieHus: TeMIepaTypbl B KOOpAUHaTax t-S u t-
R; cpaBHUTH ¢ TemmepaTypamu, MOJTYYEeHHBIMU aHa-
JUTUYECKUM IyTeM ( 1o opmynnam);

T') ONpEeNeNUTh CHIKEHUE MOTeph Terja BO BTO-
pPOM H TPEThEM BapHaHTaxX MO CPABHEHUIO C MEPBHIM
(B mpouentax). [lorepu mpu mepBoM BapHaHTE MpPH-
Humarorcs 3a 100%;

1) pe3yiapTaThl pacyeToB MPEJCTaBUTh B BUJE
tabmuubl 1 (Ilpwn. 1.) u cnenatb BBIBOABI O PO
TETIOBOM M3OJISIMH Il CHUKEHHS TOTeph TeIlia ue-
pe3 knanky. BapwanTel 3amaud gaHbl B Tadiwmie 2
(ITpun. 2).

[IK-4. '0TOBHOCTHIO HCIIOIL30BaTh OCHOBHEIC MOHATUA, 3aKOHBI 1 MOJCIIN TCPMOJUHAMUKHU, XU~
MHYECKOM KHHCTHUKH, ICPCHOCA TCIIJIa U MACCEHI

3HaTh:

OcHOBHBIE OIpeAeIICHUs
A MOHATHS 0a30BBLIX 3Ha-
HUH B o00JacTH ecTe-
CTBEHHOHAYYHBIX  JHC-
[UTUIAH. dyHnameH-
TaJbHBIE OCHOBEI €CTe-
CTBEHHOHAYUYHBIX  JHC-

Ilepeuens meopemuueckux 6onpocos K IK3ameny:

1. TeronpoBoaHOCTh. JuddepeHmansHoe ypaBHe-
HUE TEIJIONPOBOAHOCTH.

2. TennonpoBOJAHOCTh MPU CTALMOHAPHOM U HECTa-
LIHOHAPHOM pEXUME.

3. Terutonepenavya. KOHBEKTUBHBINA TEIJIO- U MAacco-
NEPEHOC MPU CBOOOHOM M BBIHYKJICHHOM T€YEHHHU.
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CTpyKTYypHBIii
3JIEeMEHT
KOMIIETEeHIIUH

Ilnanupyembie pe3yJib-
TaThl 00y4eHHs

OueHoYHBIE CpeCTBA

LUUIUIMH, OCHOBHBIE Me-
TO/Bl PEHICHUSI TUIIOBBIX
3a/1a4 MO W3BECTHBIM all-
ropuT™MaM H MpaBUJIaM.
OCHOBHBIE ~ 3aKOHOMED-
HOCTH NPOILIECCOB MAaCCO-
IepeHoca IMPUMEHUTENb-
HO K TEXHOJOTMYECKUM
rporeccaM, ONUCHIBATh,
paccuuThIBaTh W aHAJIU-
3UpOBATHh MPOLECCHI IIe-
peHoca Temjga MU Macchl,
BBIJICIISITh (bakTopsl,
OTpENENAIONIe WX WH-
TEHCHUBHOCTb.

4, TunponMHAMUYECKUH M TEIUIOBOW MOTPaHUYHbBIC
CIIOH.

5. PagmanuonHHBIA Temio- U maccornepeHoc. OCHOB-
HbIE TIOHSATHSA U 3aKOHBI.

6. Bupl TyduCTBIX TOTOKOB.

7. CI0KHBIN TEIII000MEH.

8. Temutorenepanus 3a c4yetr Cxuranusi Torumsa. Oc-
HOBHBIE XapaKTEPUCTUKH TOILJIUBA.

9. OcHOBHI TeOpuU TOpeHUs. PacyeTsl MOHOTO U He-
MOJIHOT'O TOPEHHUSI TOTLIIUBA.

10. YcrpoiicTBa 11l CKUraHus TOIUIMBA. TeruioreHe-
panus 3a CUeT JIEKTPOIHEPTUH.

YMmers:

OOBSICHATH THITUYHBIC
MOJIETIH 3a/1a4 B 00J1acTH
TEIUI0O0OMEHa.  00CyX-
naTh 3P GEKTUBHBIC CIIO-
coOBl pemeHust mpodieM
TermIo00MeHa CTPOUTH M
aHAJTM3UPOBATh MaTeMa-
TUYECKHE MOJIENIN Tell-
nomacconepeHoca. Pac-
no3HaBaTh 3(QeKTUBHOE
pemieHne oT Hedpdek-
TUBHOTO, TPH PEUICHUH
3aad CIOXKHOTO TeIlIo-
oOMeHa.

Ilpumepnoe npakmuueckoe 3a0anue 0,14 IK3AMEHA:
1. ITpu xakux 3HaA4YCHHUAX yuciaa buo teno sBusercs
TEPMHYCCKUA TOHKUM:

1. Bi ->0;

2. Bi — oo;

3. Bi <0;

4, Bi <0,25.

2. Kakoe yncio nogo0ust SBIsieTcs OnpenensieMbIM

IIpU pacd€Tax KOHBCKTUBHOI'O TCHJ'I006MCH8.?
1. Pr:

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

3. Kakum ypaBHEHHEM T0JI00HS XapaKTepU3yeTCs
BBIHYX/ICHHAsl KOHBEKIIHS?

1. Nu= f(Gr,Pr);

2. Nu= f(Re,Pr);

3. Nu = f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kakue 3HaueHus Re cOOTBETCTBYIOT TypOyJIE€HTHO-
MY PEeKUMY JABUKEHUS KUIKOCTH B TpyOax (KaHamax)

1 Re >1300;
2 Re <9300;
3. Re >10300;
4. Re > 2300.
5. Hucno Peitnonbaca onpenensiercs mo Gpopmyne
1. Re= wd 2. Re = W—d

Y7, 1%
3. Re = vd 4. Re = id

w

6. Kaxoe 3HayeHnEe NOMIOMATENBRHON ClTIOCOOHOCTH
uMeeT a0COIFOTHO YEPHOE TElIO:
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CTpyKTYypHBIii

Ilnanupyembie pe3yJib-

3J1eMeHT OueHo4HbIE cpecTBa
TaThl 00y4eHHs

KOMIIeTeHIIUH
1. A<1;
2. A=0;
3. A=1;
4. A>1
7. Kakoil U3 npuBeIeHHBIX 3aKOHOB IPUMEHSIETCS AJIs
pacueToB TEIJI000MEHA U3JTydyeHUEM?

ot
1. =—A—
on
2. g=alt, -t )
3. g=¢&*c, ()"
' ’°100

8. Kakue ra3el 001a/1at0T U3J1y4aTeIbHON U MOTJIOIIA-
TEJIBHOM CITOCOOHOCTHIO?
1. He, Ar, Ne;
2, N2, Oz, H2
3 H20, CO2, SO

Brnaners: Cnocobamu nemoHctpa- | Ilpumep 3a0anusn na pewienue 3aoay u3 npogheccu-

MU YMEHHUS  BIAACTh
cobopom uHpOpMaLUN
JUIS  TeTUIOTEXHUYECKUX
pacu€toB.  Cnocobamu
cbopa u ananuza uHQOp-
Maluu O TemIo00MeH-
HBIX Mpolleccax KOHBEK-
IHUEH, H3Iy4CHUEM U
TETJIONPOBOTHOCTHIO.

Meronamu pacuera mpo-
I[IECCOB  KOHBEKTHBHOTO
TEIJIO- U MaccolepeHoca,
nepenavyy Terja u3nyde-
HHEM H MOJICKYJISPHOMI
TETJIONPOBOTHOCTHIO.

OHAIbHOUL 0O1acmu:

3anava 2. B neub ¢ noctostHHON TemmepaTypoi
t3¢d, °C, momerniaercsi CTaIbHON IMUWIMHAP JTUAMETPOM
D, M. HagasnibHas Temneparypa MeTaula COCTaBIISAET
taay, °C Koa¢hduiireHT TermnonpoBoIHOCTH CTAIH Acr,
Bt/(m rpan); temnoemkoctb Cer, KJDK/(Kr Tpan),
TIOTHOCT PCT, Kr/M°. KoddduimenT Tennooraayu ot
NeuHbIX Tra3oB o OmnpenenuTs BpeMsi Harpera T, IO
MOMEHTa JOCTIDKEHUS TeMmmepaTypel  thos, OC
.TEMIIEPATYPY LUECHTPA tyenr B MOMEHT BBIIaYM METaAJIA
u3 neun. Temnodusznyeckue mapamerpbl CTald: KO-
3 PUIMEHT TETIONPOBOJHOCTH Acr, TEIIOEMKOCTH
Cecr, TUIOTHOCTD Pcr, CYUTATh HE3ABUCAIIMMU OT TEM-
nepaTypel.

PaccuuTath TemmepaTypHOe I0JI€ HEOrpaHU-
YEHHOTO LWIMHApA JUIA 3HA4YeHuil pammyca r=r0 r=

1 2
r r==r

3 3 , =R 1o ¢opMynamM u cpaBHUTH C pac-
CUMTAHHBIMHU Orop, Oyenr, tuenr M0 nuarpammam /.B.
bynpuna. Bapuantel mpencrtaBieHsl B Tabnuie 3.
(ITpun. 3).

[Ipunoxenune 1

BapuanTel 3a1aun

Temmnepatypa, °C

t f1 o 3 te

be3 TennoBoii M30IAIMH

TCIIJIOBBIC ITOKa3aTCIIN
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TEMIIEPATyphl NOJTyUCHHBIE

AHAJIUTHYCCKU

rpadudecKu

2 | C TeruioBoil U30asAUen

TCIIJIOBBIC ITOKa3aTCIIN

TEMIIEPATYPhl ITOTy4YECHHBIE

AHAJIUTUYCCKU

rpaduyecKu

3 |C ynBoeHHOH TETIOBOM M30JISIMCH

TCIIJIOBBIC ITOKa3aTCIIN

TEMIIEPATYPhI ITOTY4YECHHBIE

AHAJIUTHYCCKH

rpadudecKu

4 | CHMKeHHe NOTEPh TEIUIOTHI IO CpaB-
HEHHIO:

C IICPBBIM BAPHAHTOM

C BTOPBIM BApUAHTOM

C TPCTUM BapHaHTOM

[Ipunoxenue 2

Jlanuble ycnoBus 3anaumn Nel

BapIJ/j.:)IHTa Sy, S, A A, tr, ts, o, o2, f
M M Br/MK | Br/MK °C °C Br/M*K | Br/M’K
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 12 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 13 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 13 0,2 1000 20 15 17 20
00 0,23 0,23 1,1 0,1 800 5 100 20 18
[Ipunoxenue 3
Ne b D thau Act Cer Per o tros
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

6) HOpﬂ}IOK MpOBECACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTalui, MOKa3aTe/ii U KPUTECPHUHA Olle-
HUBaHU1.

,Z[JI?I IMOJIYYCHHA 3K3aMCHaA MO0 JUCHUIIIMHEC CTYACHT JOJIKCH IIOKa3aTh CIACAYIOMUC 3HAHUA,
YMCHUA W HABBIKU I10 UCIIOJIB30BAHUIO U BHCAPCHHUIO PE3YJILTATOB OGpEl?»OBElT@J'ILHOfI ACATCIIBHO-
CTH.

— Ha OIICHKY «OTJIHYHO»:

CTYHGHT JOJIKCH ITOKa3aTb YPOBCHB 3HAHWI HE TOJBKO Ha YPOBHE BOCIIPOU3BCACHUA U 00B-
SICHCHUA HH(bOpMaI_[HPI, HO U MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA HpO6JICM M 3aJa4, HaXO0XXJICHUA
YHUKAJIBHBIX OTBETOB K HpO6J’I€MaM, OICHKHU U BBIHCCCHUA KPUTUYCCKUX CY)KHGHHﬁ; CTYACHT IO0JI-
JKCH MPEAOCTAaBUTD BBIIIOJIHCHHOC 3a/IaHUC, B KOTOPOM ObLIH OBI OTPAXKCHBI HpO6HeMLI, Kacaroniume-
Cs BCEX aCIICKTOB H3y‘~I&CMOI>i JUCIHTHUITIINHBI.

— Ha OLICHKY «X0pPOoULI0»:

CTYHGHT BJIaACCT TGpMHHOJ’IOFHCfI I/ISyIIaeMOfI AUCHUIIIMHBL, CTYACHT MOKECT IMOKAa3aTh 3HaA-
HUSI Ha YPOBHC BOCIIPOU3BCIACHUA U 00BSICHEHHS I/IH(l)OpMaI_II/II/I H3y‘IaeMOI>’I JAUCLHUIIIIMHBI; MOXCT
MOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3aaa4.

— Ha OLICHKY «YAOBJIETBOPHUTEJIbHO.

CTYHGHT BJIaAceCT TGpMHHOJ’IOFHCfI I/ISyIIaeMOfI AUCHUIIIMHBL, CTYACHT MOKECT IMOKAa3aTh 3HA-
HUs Ha YPOBHC BOCITPOU3BCACHUSA U 00BSICHEHUS HH(bOpMaL[HH H3y‘-IaeM0ﬁ JUCLHUIIIINHBI; HC MOXXECT
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKKU PCIICHUA ITPOCTHIX 3aaa4.

— Ha OLICHKY «HEYAOBJIETBOPHUTEIAbHO).

CTYJ]GHT BJIagCceCT TepMHHOHOFHefI I/ISY‘{aeMOﬁ JAUCHUIIIMHBI, CTYACHT HE MOXCT IIOKa3aTb
3HAHUSA Ha YPOBHC BOCHPOU3IBCACHUA U 00BSICHEHUS I/IH(I)OpMaI_[I/II/I I/I3y‘{aeM0ﬁ JUCHUIIIINHBI; HC
MOXKCET IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKKW PCIICHUA MMPOCTHIX 3a1a4d.

8 YueOHO-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 00ecnieYeHHue TUCIMTLINHBI
a) OcHoBHas JIUTEpaTypa:

1. Cemenos, 0. I1. OcHoBrI Temmomaccooomena : yued. mocodue / FO.I1. CemenoB. —
Mocksa : UTHOPA-M, 2019. — 246 c¢. — (Bricmiee obpazoBanue: bakanaBpuar). —
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www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcr : anmexTpoHHbIH. — Pexxum qoctyma: https://znanium.com/catalog/product/945242

2. lIgetkoB, ®@.D. TemmomaccooOMeH [DNEKTpOHHBIN pecypc]|: yueOHuK 1 By30B / LBet-
KoB @.®D. - M. : U3garensckuii nom MOU, 2017.

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

0) /lomoJiHUTe/IbHAA JIUTEpaTypa:

1. Mupam, A.O. Texauueckas TepMoanHaMuUKa. Teruiomaccooomen / A.O. Mupawm, B.A.
ITaBnenko - M. : 3gatensctBo ACB, 2017. - 352 ¢. - ISBN 978-5-93093-841-8 - Tekcr : 3nek-
tpounslii // DBC "Koncynbrant ctynenTa" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Peskum mocTyra : 1o mOIHCKE.

2. Munko, K.b. UucnenHoe pemieHue 3a1a4 THAPOIMHAMUKA U TeIIoMaccooOMeHa : y4ue0-
Hoe nocooue / K.b. Munko, I'.I'. SIaskos. - M. : MOU, 2020. - ISBN 978-5-383-01425-7 - TekcrT :
annekrporHbii // OBC "KoncynsranT crymenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.htm| Pexxum nmocryma : mo moamnucke.

3. Kymunos, A. A. TemmmomaccooOMmeH : yaebHoe mocodbue / A. A. Kyaunos. - Mockaa :
NH®PA-M, 2020. - 375 c. - (Beicmiee oOpa3zoBanue: bakanaBpuar). - ISBN 978-5-16-011093-6. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1046937 — Pexxum noctyna: mo
MOJIITUCKE.

4. Temonepenaua : yaue6Hoe mocobue : B 2 4. Y. 1. OcHoBbl Teopuu tertonepenayn / B. C.
Yepenuuuenko, B. A. Cununpin, A. Y. Anudepos, FO. U. llapos ; nox pea. B. C. Uepennudenko.
— Mocksa : UTHOPA-M, 2020. — 221 ¢. — (Bsicmee obpazoBanue: bakanaBpuar). - ISBN 978-5-
16-014715-4. - Tekct : anexkrponnsbiid. - URL: https://znanium.com/catalog/product/1001086 — Pe-
JKUM JIOCTYTIA: TIO ITOIITHCKE.

B) MeToanuyeckue yKasaHus:

1. Margeesa, I'. H. DxcniepuMeHTaIbpHOE HCCIIEIOBAHKE MTPOIIECCOB TEIJIOOOMEHaA : yueOHOe T0-
cobue / I'. H. MatBeeBa, 0. U. Taprakosckuii, b. K. CennukuH. - 2- u3a., HOATOT. MO Mey.
u3a. 2008 1. - Marautoropek : MI'TVY, 2011. - 1 anextpos. ont. auck (CD-ROM). - 3arm. ¢
TUTYIN. 3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooOBeKT. - TeKcT : 21eKTpOHHBIH. - CBeIeHHUS JOCTYITHBI
taxxe Ha CD-ROM.

2. Aranutos, E.b. 'maporazoaunamuka: yue6Hoe noco6ue [ams By3oB] / E.b. Aranu-toB, M.C.
CoxomnoBa. — Marauroropck: MI'TY um. I'. UI. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-
9967-1510-7. - 3aru. ¢ TuTyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/15
30514/3939.pdf&view=true - MakpooObeKT. - TekcT: 21eKTpOHHBIN. - CBeIeHHs J0-CTYITHBI
taxxe Ha CD-ROM.

3. CoxkonoBa M.C., Jlememko M.A. BBeaeHnue B Kypc ruipora3oJuHaMUKu. — MarHu-Toropck:
N3n-Bo Marnutoropck. roc. TexH. yH-1a uM. ['.11. Hocosa, 2017. — 10 c.

4. Tuxonos A.B., CokonoBa M.C. N3y4yeHne cBOHCTB CBOOOHBIX (HEOTPAHUYEHHBIX) TYpOy-
JIEHTHBIX cTpyW. — Marautoropck: M3n-so Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa,
2017.—10c.

5. TuxonoB A.B., Coxonosa M.C. UccnenoBanue 3aKOHOMEPHOCTEH CTpyitHOTO mpu-00pa. —
Marnuroropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocogsa, 2017. — 10 c.

6. TuxonoB A.B., CokonoBa M.C. [Ipaktnyeckoe mpumMeHeHnue ypasHeHus bepaymm. — Marau-
Toropck: M3a-so Maruurtoropck. roc. Texs. yH-ta uM. I'.1. Hocosa, 2017. — 10 c.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebl
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Haumenosanue 10 No norosopa CpoK IeiCTBHS JIUIEH3UU

CraHgapTHbIe

Microsoft Windows 7 I-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CB0OOOJTHO pacpoCTpaHsIEeMOe 06eccpouHo

FAR Manager CB00OOHO pactpocTpaHsIeMoe 0eCCpOYHO
JlonoJsiHuTENbHBIE

Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021

1. denepanbHbIii UHCTUTYT MpOMBIIUIEHHONH coOctBeHHOCTH : cadT POCITATEHTA /

10.

11.

12.

OUIIC. — Mocksa : DUIIC, 2009 — . — URL.: http://www1.fips.ru/ — Pexum mocry-
na: cBoOOHBIN. — TeKCT: 371EKTPOHHBIM.

Poccutickuit maaexc Hayuynoro nutupoBanus (PUHLI) : manmonanpHas OGubauorpa-
¢udeckass 0a3a JaHHBIX HAyYHOTO LUTHUPOBAaHHUA. — TEKCT: AJIEKTPOHHBIA //
eLIBRARY.RU : nHayunas snexkrponHas Oubiauoreka : cat. — Mocksa, 2000 — . —
URL.: https://elibrary.ru/project_risc.asp — Pexxum goctyma: Juis 3aperUCTPHUP. MOJIb-
30BaTeNen.

Axanemuss Google (Google Scholar) : mowmckoBas cucrema : cait. — URL:
https://scholar.google.ru/ — Pexum noctymna: Juisi 3aperUCTpPHp. IMOJIb30BATEICH. —
TekceT: 2eKTPOHHBIN.

Enunoe oxHO mocTymna kK MHGOPMAIMOHHBIM pecypcaM : AJIEKTPOHHAsi OUOIHOTEKa :
caiir / ®I'AY THUMU UTT "MHO®OPMMUKA". — Mocksa, 2005. — . —URL:
http://window.edu.ru/ — Pexxum moctyma: cBOOOIHBINA. — TEKCT: 2JIEKTPOHHBIH.

East View Information Services : DnexkrponHas 6a3za nepuoandeckux uganuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ — Pexxum poctymna: 1o noamnucke. — TEKCT:
AIEKTPOHHBIN.

Poccuiickas ['ocynapcrBennas 6ubnanoreka. Karanoru : caiit / Poccuiickas rocyaap-
CTBeHHas Oubimmoreka. — MockBa : PI'b, 2003 - . URL.:
https://www.rsl.ru/ru/4readers/catalogues/ — Pexxum moctyma: cBoOOmHbIH. — TekcT:
AIEKTPOHHBIN.

OnektpoHHas  Oubmumoreka MITY wm. TI. W. HocoBa. -  URL:
http://magtu.ru:8085/marcweb2/Default.asp — Pexum moctyma: st 3aperucTpup.
noJb30BaTesel (BX0/ C BHEUIHEH CETH IO JIOTUHY U MapoJIro). — TEKCT: 3JeKTPOHHBIMN.
VYHuuepcurerckass uH@opmanuonHas cuctema POCCHUS : nHayuyHas 3JIeKTpOHHAs
6ubmuoteka : caiit / HUBL] ; Oxonomuueckuit pakynsrer MI'Y. — Mocksa : HUBII,
1997 — . — URL: https://uisrussia.msu.ru — Pexxum nocrtyma: cBoOOMHBINA. — TeKCT:
AIEKTPOHHBIN.

Web of science : MexnyHapogHass HayKoMeTpuueckas pedepaTuBHasi U MOJHOTEK-
cToBas 0a3a MaHHBIX Hay4dHBIX M3manuii : cat. — URL: http://webofscience.com —
Pexxum noctyma: miast 3aperucTpup. nois3zoBareneil (Bxox mo IP-agpecam Bysa). —
TekceT: 2NeKTPOHHBIN.

Scopus : MexnyHapoaHas pedepaTUBHas M MOJHOTEKCTOBas CIpaBovHas 0a3a JaH-
HBIX HayYHBIX m3aanuii : caiit. — URL: http://scopus.com — Pexxum moctyma: mis 3a-
peructpup. nojs3oBaTeneit (Bxox mo [P-agpecam By3a). — TeKkCT: 2MEKTPOHHBIH.
Springer Journals : MexayHapoHas 6a3a MOJTHOTEKCTOBBIX KypHAIIOB : caT. — URL:
http://link.springer.com/ — Pexxum nocTyma: Aisl 3aperucTpup. Tob3oBareneil (BXoa
no [P-ampecam By3a). — TeKCT: 2JIEKTPOHHBIH.

Springer Protocols : MexayHapoaHast KOJUIEKLIHS HAyYHBIX MPOTOKOJIOB IO Pa3Iny-
HBIM OTpacisM 3HaHwmii : cait. — URL: http://www.springerprotocols.com/ - Pexum
JIOCTyTA: U 3aperucTpHp. noiib3oBaTeneil (Bxox mo IP-aapecam By3a). — Tekcr:
3JIEKTPOHHBIMN.
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13.

14.

15.

16.

SpringerMaterials : MexayHapoaHast 6a3a Hay4HBIX MaTEpUaIoOB B 001acTu (uznde-
CKHX HayK W umkuHupunra : cait. — URL: http://materials.springer.com/ — Pexum
JIOCTYyIa: JUIsl 3aperucTpup. nonb3zoBareneit (Bxox mo I[P-agpecam By3a). — Tekcr:
3JIEKTPOHHBIMN.

Springer Reference : Mexxaynapoanast 6a3a CpaBOYHBIX W3JAaHHUNA 110 BCEM OTPACIISIM
sHanwmii: caiir. — URL: http://www.springer.com/references — Pexxum gocrtyma: st
3aperucTpup. noib3zonBareneit (Bxox no IP-agpecam By3a). — TeKCT: 3JEKTPOHHBI.
zbMATH : MexnynapoaHnas pedepaTuBHas 0a3a JaHHBIX MO YUCTOW W MPHUKIIATHON
marematuke : cait. — URL: http://zbmath.org/ — Pexum moctyma: s 3apeructpup.
nosib3oBareseit (Bxox mo IP-agpecam By3a). — TekcT: 37EKTPOHHBIM.

Springer Nature : MexnyHapoHast pedepaTHBHAsI U IMOJTHOTEKCTOBAsA CIIpaBOYHas Oa-
3a JaHHBIX HaydHbIX u3ganui : cabt. — URL: https://www.nature.com/siteindex —

Pexxum noctyna: uis 3apeructpup. moiab3oBaTenei. — TEeKCT: JIEKTPOHHBIIM.

17. ApxuB Hay4YHBIX JKYPHAJIOB :

KOHLIOpIMYM. —  MockBa

caiT / HarmoHaNbHBIN 3JEKTPOHHO-UH(POPMAIIMOHHBIN

HOUKOH, 2013 - . — URL:

https://archive.neicon.ru/xmlui/ — Pexxum moctyma: uist 3aperiucTpup. MoJab30BaTenen

(Bxox no IP-agpecam By3a). — TeKcT: 371€KTPOHHBIN.

18.
URL: https://elibrary.ru —
TekcT: 3NEeKTPOHHBIN.

19.
JUOTEKa :
https://rucont.ru
TPOHHBIH.

PYKOHT : namumonansHBIM 1TUGPOBOH pecypc :
caiftr / korcopuuym «KOTEKCTYM». — Ckonkoso, 2010 —
— Pexxum pocrynma: juist aBropus. mosb3oBareneil. — Teker: aiek-

eLIBRARY.RU : nHayunas snexkrponHas Oubianoreka : cadt. — Mocksa, 2000 — . —
PexxuM pocrtyna: muis 3aperucTpup. MoJIb30BaTeNeH. —

MeXoTpacieBasi JIEKTpOHHAst Ouo-
. — URL:

9. MarepuajbHO-TeXHHYECKOe ofecnevyeHne TUCHHIITHHBI
B cooTBeTcTBUY C yUeOHBIM IJIAHOM IO TUCHUILTHHE « T eruiopu3nuKay mperycMOTPEHbI
CIIEYIOIINE BUBI 3aHATUI: JIEKIIMOHHBIE, TPAKTUYECKHE 3aHITHSI, CAMOCTOSITENIbHAs paboTa, KOH-
cyneranu (cronderr BHKP), 3auer, sx3amen, kypcoBas padora.

Tun u Ha3BaHUE ayUTOPUH

OcHallieHue ayIuTopun

VY4eOHble ayqUTOPUH AJIsl MPOBEIEHUS 3a-
HATHUN JIEKIIMOHHOIO TUIIA

MynbTUMEANITHBIE CPECTBA XPAHEHUS, NIEpEJaYl U
IIPEJCTAaBICHHS HH(OPMAIIHH.

VYueOHast ayauTOpHs MUl TPOBEICHHS Jia-
60paTopHBIX paboT:
nabopaTopusi THIPOTa30UNHAMUKHI

Kommiekc 1a60paTopHbIX YCTaHOBOK IO THAPOra3o-
JTMHAMUKE.

VYyeOHast aynuTopusi Ans MPOBEACHUS Ja-
OopaToOpHBIX padoOT:
naboparopus TEIIOMaccooOMeHa

YcTaHOBKa MO OTMPEIeICHUIO YIIIOBBIX Kod(hduiineH-
TOB M3JTyYCHHUS; yCTAaHOBKA IO M3YYEHHUIO MPOIIECCOB
KHUIIEHUS KUJIKOCTH; 3JEKTPONedn, TpaHchopMaTop;
niupomeTtp Testo 830-11, Roynger-89, [Ipomunsk.

YyeOHble ayaUTOpUU s TPOBEACHUS
MPAKTUYECKUX 3aHATUMN, TPYNIOBBIX U HH-
JUBUIYalbHBIX KOHCYJIBTALMH, TEKYILErO
KOHTPOJISI U TPOMEXYTOUHOM aTTecTalun

Jocka, men.

Y4eOHble ayaUTOPUU JUIS  BBHIMOJTHEHUS
KYpPCOBOTO TIPOCKTUPOBAHUS, TOMEIICHUS
JUTSL  CaMOCTOATEbHONW paboThl 00ydaro-
HUXCS

Ilepconanbuble komnbloTepsl ¢ makerom MS Office,
BBIXOZIOM B VIHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHHBEp-
cCUTeTa

[Tomemenue 11 XpaHEHUS U TPOPUITAKTH-
YECKOT0 OOCITY)XHWBaHHS y4eOHOTO 000py-
JIOBaHHUS

Cremnaxu, ceibl nns XpaHeHUS y4eOHOTO 000py-
JOBaHUS
WNHCTpyMeHTBI Ui pEMOHTA JIabOpaToOpHOTo 000py-
JIOBaHUS

17



http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
https://elibrary.ru/
https://rucont.ru/

