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1. AHHOTAIUA
K paboueil mporpaMmme JUCLUIUINHBI
b1.0.20 Tensiorexuuka
Tpynoemkoctsb 4 3.e.
1.1. llesq1b 0CBOCHUSI M KPATKOE COAEPKAHUE JUCHUIIIMHBI
L]env:opMHUpOBaHUE Yy CTYAEHTOB 3HAHUM, YMEHUH U HaBBIKOB B 00JIACTSIX EATEIbHOCTH TEll-
JOTEXHUKH 1715 obecrieueHus 3pPpeKTUBHOCTH POU3BOJICTBEHHON U IPYTHX BUIOB
NeSITebHOCTH;IaTh HEOOXO0AUMbIE HH)KEHEPY CBECHHS O XapaKTepe TeMJIOTEXHUYECKUX
IPOIIECCOB, UX (PU3U-YECKUX OCHOBAX W METO/IaX pacyeTa.
Kpamxoe cooeporcanue. Ilpenmer ternotexHuku. CBsA3b ¢ ApyrUMHU OTpaciasiMu 3HaHUuH. OCHOBHbBIE
NOHATUS W OmpeneNieHus. TepMOoAMHAMHUKa: CMECH pabodMx Tell, TEIJIOeMKOCTb, 3aKOHBI
TEPMOJMHAMMKH, TEPMOAMHAMHUYECKHE TMPOLEecChl M IMKIbL, peajbHble Ta3bl W  Mapsl,
TECPMOANHAMHKA IMOTOKOB, TCpMOI[I/IHaMI/I‘ICCKI/Iﬁ aHaJIn3 TCIINIOTEXHHUYCCKHUX YCTpOfICTB, q)aBOBBIe
nepexo/bl, XUMUYecKas TepMOoAMHaMuUKa. Teopus TernooOMeHa: TEIIONPOBOJHOCTh, KOHBEKIIMS,
U3JIy4YeHUE, Telulonepenadya, HWHTCHCHUKAUs  TerutooOMeHa. OCHOBBI — MaccooOMeHa.
TennomaccooOMeHHble  ycTpoiicTBa. TommmBo M OCHOBBI TOpeHHUs. TeruioreHepupyromnme
YCTpOICTBa, XOJOAWIbHAs W KpUOTeHHas TexHHKa. [IpuMeHeHue Ttemnorel B oTpaciau. OxpaHa
okpy»xatouieii cpeapl. OCHOBBI 3HeprocOepexeHus. BTopuuHble >HEpPreTHYECKUe pPeCcypChl.
OCHOBHBIE HaNpaBJICHUS] SKOHOMUHU SHEPTOPECYPCOB.

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI

Haumenosa- ITnanupyembie HaumenoBanue
HHECKATEro- PE3yIbTAaTBI OCBOCHUSA WHIOWKaTopa
[Tmarupyemblie pe3ynbTaThl 00ydeHHs O1eHOYHEIe
puH (TPYIIBI) | IPOrpaMMBI JTOCTIDKEHUS
o o 10 TUCLMITITIMHE cpeacraa
KOMIETEHIN | (comepKaHue U KOIBI KOMIIETCHIINI
KOMITETEHITHI)
Texnmueckoe | OITK-14 OIIK-14.1 Suamo: Tpaxmuueck
NPOCKTUPO Cnocoben - -OCHOBHBIE 3aKOHBI ue pabomel
BaHHC pa3pabarbIBaTh ocywecmenaem TEPMOJWHAMUKH U HanboJee
IPOEKTHBIE cpamomuoe BAYKHBIE UX CJICICTBHUI, ﬂa6opa6mop-
WHHOBAIMOHHBIC ucnonbsoeanue -MECTO U MPUYUHBI Hble pavontbl
COBDEMEHHBIX
pELIEHUS 110 . BO3HUKHOBEHMS Pa3JIMYHbIX
mexHono2ull st 5 Koumponw-
3KCHJ1vyaTau1/H/1- c6opa ungrop-mayu, TEIUIO- U MaCCOOOMEH-HBIX nas paoma
OHHOM pa3BeJKe, o6pabomiu u IIPOLIECCOB;
J00bIYe, TIe- uHmep-npemayuu -OCHOBHBIE BU/IbI TEIIJIOBBIX Drzamen
pepabOTKE TBEPABIX | noayuennsix sxcne- MaIlyH (JIBUTATEIN
MOJIE3-HBIX PUMEHMATbHBIX BHYTPEHHETO CTOPAHUS,
HCKOMAeMbIX, CTPOU- | OGHHBIX, XOJIOJUIbHBIC MAIlIMHEIL,
TEJIBCTBY U TypOWHHBIC YCTAHOBKH) U
JKCIUTyaTaluu OIIK-18.6 TEMI000MEHHBIX al-MapaToB.
HOJ3EMHBIX -ucnorvsyem | yyemp:
K K
00BEKTOB; SAROHbL MEXANUKL, -IIPUMEHSTH 3aKOHBI TEPMOJANHA-
MepMOOUHAMUKY U
OIIK-18 MHKH I OLICHKH [1apaMeTPOB
Uccnenoa- C 5 2NIeKMPOMeX-HUKU 8
— IMOCOOEH ceoei TEX-HUUYECKUX CUCTEM IIPU
y4acTBOBaTh B npogpeccuonasoti | PATAE-HBIX buznIecKux
HCCIe0BAHUAX desmenvrocmil, YCIOBUSX;
00BEKTOB npumeHsem ux 6 -IIPOBOJUTH PACUCTHI TCIIJIOBOT'O
npohecCUOHANBHOU | meopemuueckux u pe-KuMa B LEIAX ONTUMU3ALNU
ACATCIIb-HOCTHU U UX KCnepumeH- DJIC-MEHTOB TEXHUUYECKUX
CTPYKTYPHBIX mandHolx CHUCTEM,
AJIEMEHTOB UCCTEO0BAHUAX. -OCYHIECTBIISTH BEIOOD
MaTepHaoB JIJIsl oOecrieueHus




Bnaoemu:
-1abopaTopHBIM

TETUIOBOM 3aIUTEl 00OBEKTOB
COBPEMEHHOM TeXHHKH.

000pyT0BaHUEM TIO
OTPEeIeTICHUIO OCHOBHBIX
TCIIJIOBBIX XapPaKTCPUCTUK
BEIIECTBA - TCIJIOEMKOCTH,
TEIJIONPOBOAHOCTH.

1.3. MecTo 1MCOMIVIMHBI B CTPYKTYPe 00pa30BaTeIbHOM MPOrpaMMbl

Nunexc Hanmenosanue Cemectp | MHaexkchl 1 HAMMEHOBAaHUS YY€OHBIX AUCHUTUIHH
JUCLUTIINHBI nu3yue- (MoayJiei), mpakTHK
(Momyns), HUS JUTSL KOTOPBIX
Ha KOTOPBIC OTTUPAETCSI .
MIPAKTUKA . coJiepKaHue JTaHHON
coJiep>KaHue TaHHOM
JUCITUTLIAHBL (MOJTYJIS)
JTUCITUTUTNHBI (MOTYJIs1) N
BBICTYIIAET OMOPOIt
b51.0.23 TennorexHuka 8 b1.0.15 ®usuka b1.0.28 Texnomorusa u

0€301MacHOCTb
HBIX paboT

B3PbIB-

1.4. SI3bIK npenogaBaHMs: PyCCKUIL.




2. O0beM JUCHUNJIMHBIB 3a4€THBIX eJUHUIIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BblJIeJEHHbIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojasaresieM (110 BUIaM
yueOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PA00Ty 00y4aromuxcs

Brimucka n3 yueonoro mianarp.3-C-1'J1-24(6,5)

Kox u Ha3BaHMe AMCUUIUIMHBI IO YYeOHOMY IIaHY

b1.0.20Temorexuuka

Kypc n3ydenus

4

Cemectp(bl) U3yUYEHHUS

8

dopma IpoMeKyTOUHON aTTeCTaluH (3aueT/3K3aMeH)

9K3aMCH

KoHTpoipHas pabora,ceMecTp BBIITOTHCHUS

8

Tpynoemkocts (B 3ET)

43ET

TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.:

144

Nel. KonrakTHasi pabora o0y4aromuxcs ¢
npenoaasareaeM (KP), B yacax:

O06wem aynutopHoit | Br.u. ¢

paboThl,
B Hacax

MIPUMEHEHUEM
JOT umu 301, B
gacax

O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.):

25

1.1. 3aHsTHS JIEKITMOHHOTO THIIA (JIEKIIUH)

1.2. 3aHSTHS CEMUHAPCKOTO TUIA, BCETO, B T.4.:

- ceMHHaphl (MPaKTUYECKUE 3aHATHUS, KOJJIOKBUYMBI T.I1.)

- 1abopaTopHbIe paboThHI

- IPAKTUKYMBI.

N
1

1.3. KCP (KOHTpOJIb CaMOCTOSTENBHOM paboTHI,
KOHCYJITAIINH)S CEeM.

Ne2. CamocTrosiTennbHas padora odyqyaromuxcs (CPC)
(B yacax)>5 cem.

110

Ne3. KosinvecTBO 4acoB HA IK3aMeH (MIPH HATMYHUH
9K3aMeHa B yUeOHOM IIIaHe) 8 ceM.

1 Yka3pIBaeTcs, €Clii B aHHOTAIMK 00pa30BaTeIbHON MPOrpaMMBl 110 MO3HINH «CBEAECHHS O IPUMEHECHUN

JUCTAaHIMOHHBIX TEXHOJIOTHH 1 SJICKTPOHHOI'O O6y‘-I€HI/IH>) YKa3aH OTBET «Aa».




3. Conepmalme AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 10 TEMaM € YKa3aHHUEM OTBECJICHHOI'0 HA
HHX KOJIHYECTBA aKaJeMHU4YE€CKHUX YaC0B U BUAO0B y'—IEﬁHbIX 3aHATHH

3.1. PacnpeaeJieHue 4acoB 1o pa3jesaM U BHJAaM y4eOHbIX 3aHATHI

KonTakTHas pa60Ta, B Hacax
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1.BBenenue B Kypc.
B .
JIAKHBIA BO3AYX U €T0 14 |2 i i i ) i i i i 12(TP ITP)
XapaKTePUCTHKU
COCTOSIHUSL.(YCT.JIEKIIHs )
8 cemecTp
2. TepMoaHaMHUUYECKHE
npoueccsl. TepMoauHaMu 12 - - - - - - - 12(TP,IIP)
Ka MMOTOKa
3.21eMeHThl XUMUYECKOU 14 |2 i i i i i i i i 12(TP ITP)
TEPMOJNHAMHUKHU
4 TennooOMeH u 12(TP,ITP,
16 - - - 2 - 2 -
MaccooOMeH JIP)
5.Metonbl aHaM3a
s dexTuBHOCTH
TEPMOJUHAMHYECKHUX
MPOIIECCOB TOPHOTO TR i i i ) i ) i 12(TP,ITP,
IIPOU3BOJCTBA U JIP)
yIpaBiIeHUs
WHTEHCUBHOCTH OOMEHa
SHEpPruen B HUX
6.IIpombIlIeHHBIE 12 12(TP,IIP,
KOTEJIbHBIE YCTAHOBKH. JIP)
7.2HepreTuyeckue u ) 5 )
9KOJIOTHYECKHE 12(TP,ITP,
18 - - - - - -
poOIEMBI JIP)
WCIIOJIb30BaHUS TETIOTHI
KonTponbHas pabora 31 5 26
DK3aMeH 9 - - - - - - - - -
Hroro 144 8 - - - 6 - 6 - 5 110




IIpumeuanue: IIP-npaktuueckue padoTel; JIP - maGopatopubie paboTel; TP- Teoperwdeckas MOATOTOBKA; Kp —
BBINOJIHEHHE KOHTPOJIbHOM padoTsl; PI'P — pacueTHo-rpaduyeckas pabora.

3.2. Copep:xaHue TeM NPOrpaMMBbl AU CHHUIIIMHBI

Tema 1.BiaakHblii BO31yX M €ro XapaKTePUCTUKH COCTOSTHUS.

Beeoenue. OcHnosnvie nowsmusi u onpeoenenus. Hzomepmuueckuil, u300apHLIN, U30XOPHBLU

aouabammuwlii U NOIUMPONHBIU NPOYECCHI.

Pacuem u ananuz uzmenenus mepmoouHamuueckux napamempos npu ux medeHuu.

Oyenka napamempos CcOCMOAHUA — MEPMOOUHAMUYECKUX — cucmem U  dpgpekmuenocms

MepMoOUHAMULECKUX NPOYECCO8.

Kpyzosvie npoyeccol (yuxnot). Luxivt mennosvix mawun. KIT/[ u xonoounvhwiii koagpuyuenm.
Tema 2. TepMoauHAMHYECKHE NTPOLECCHI H OCHOBBI MX AaHAJIM3A

TepMoauHaMKKa NIOTOKA.

H3omepmuueckutl, u300apHwiil, U30XOPHBIU AOUAOAMHBLI U NOJUMPONHBLU NPOYECCHI.

Pacuem u ananuz usmenenus mepmoouHamuieckux napamempos npu ux medeHuu.

Oyenka napamempos COCMOSHUA — MEPMOOUHAMUYECKUX — cucmem U  d¢hghekmusHocms
MePMOOUHAMUYECKUX NPOYECCO8.

Kpyeoevie npoyeccol (yuxnwt).[{ukivt mennoswvix mawun. KIT/[ u xonoounvrwiti ko3gpuyuenm.
Ilapamempul 2aza 6 nomoke u npu €20 MOPMOACEHUU.

Pacnonacaemas paboma u ckopocmov ucmeyeHus.

Conna u ouggysopwi, 331cexmopol.
Jlpoccenuposanue 2azos u napos.

Tema 3. J1eMeHTbl XMMHYECKO TEPMOAUHAMUKH

Tepmoounamuueckoe pagnogecue 8 0OHOPOOHLIX U CLOHCHBIX CUCTEMAX.

Xumuueckue peakyuu u menyosvie 3¢pghexmaoi.

Xumuueckoe pasnosecue. 3axon I'ecca u ypasnenue Kupxeoga.

Tema4. TensiooOMeH U MaccooOMeH

Pacuem nokasameneti u napamempos menioobmeHa npu nepeHoce meniomol U 8eujecmad.
Cnocobuvl ynpaenenus napamempamu meniooomena. TennoobmenHvle annapamvl U UxX Munbl.
Tennosoii s¢hghexm.

Ananuz mepmoouHamMu4ecKux npoyeccos u paciem nokasameneu u napamempos menioooMeHHo20
npoyecca npousgoocmaea 60051020 napa. ST — ouazpamma.

Mawunol ons cocamus u pacuiupenus 2azos. Komnpeccopul. L{uxknvl Xon00unbHbix mawiun. L{uxn
mennogoeo Hacoca. L{uxvl nopunesvix /[BC. Luxnvl 2a30mypOuHHbiX U peakmueHblix osueamenetl
TemaS5.MeTtoabl ananu3a 3pGeKTUBHOCTH TEPMOAUHAMMYECKHUX MPOIECCOB FOPHOIO
NMPOU3BO/JCTBA U YNIPABJIeHUs HHTEHCUBHOCTH 00MeHA JHeprueil B HUX
IIpoyeccvl mennonepenoca 6 maccuge OpHvIX NHOPOO.
Jleoonopoousie oepasicoernus.

Tepmoounamuueckue napamempuvl npoyecca NOO3EMHOU 2a3uuKkayuu meepoo2o moniusd.
Tepmoounamuka npoyeccos nod3zemHoll easupuxkayuu

Tema6. [IpoMbll/IeHHbIE KOTeJbHbIE YCTAHOBKH.

Ilaposvie u 6oooepeiinvie komavl. Tennonocumenu.

Tonnuso u e2o pacxoo.

Oxcnayamayus KOMenbHbIX YCMAHOB0K U 3AWUMA OKPYHCaroujeli cpeobl.

Tema7. JHeprerudeckue U IKOJOrH4ecKue NpoodaeMbl NCNOJb30BAHUS TENJIOThI

OcHogbl 3HepzochepesiceHus.

Bmopuunvie snepeemuyeckue pecypcoi.

Boszobnosnsemvle ucmounuku snepeuu.

Duepeemuueckue u sKos02cU4ecKUe NPoodIEMbl UCNONLIOBAHUS MENTOMbL 8 20PHOM OeJle.

3.3. (I)Oprl H METOAbI MPOBCACHUS 3aHﬂTHﬁ, MNPUMCEHACMBIC y‘leﬁl—[ble TEXHOJIOTHHA
B nmponecce npenogaBaHus JUCHUIIIMHLI UCIIOJIB3YIOTCA TPAAUIIUOHHBIC TCXHOJIOTUH HapsAay €
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMU.



Yyebnuvie mexroJiocuu, UCnojilb3yemole 6 06p0306ameﬂbHOM npoyecce

Cemec | Ucmonb3yemble akTHBHBIC/MHTEpaKTHBHBIE | KomndaecTBo
Paznen aucuunivHb
9 o0pa3oBaTellbHbIE TEXHOJIOTUU 4acoB

2. TepMogHaMHUYECKUE
MIPOLIECCHI U OCHOBBI UX

Jlexiuu- nmpe3eHTauu 2n
aHaiu3a. .

Camornpe3eHTaIu 1o JaHHOH TemMe
TepmonnHamuka
MOTOKA.
3.05eMeHTHI Hcnonp30Banne npe3eHTaluy Ipu
XUMHUYECKON MIPOBEJIEHUU MPAKTUYECKUX padboT
TEPMOJMHAMHUKHU (anropuTM perieHus 3a1a4, 3a1a4u U UX 2mp
4. TeruiooOMeH u pelieHue)
MaccooOMeH 8
5.Metonapl aHaiIn3a
3¢ hekTHBHOCTH
TEPMOINHAMHYECKUX
IPOLIECCOB TOPHOTO BupTtyanbsHslii 71a00paTOpHBII MPAKTUKYM 16
MIPOU3BOJICTBA U MO TETUIOTEXHUKE
yIpaBIeHUS
WHTEHCUBHOCTH 0OOMEHa
SHEpPruer B HUX
Hroro: 2n2n162np

4. IlepevyeHb y4eOHO-METOANYECKOr0 00ecredeHnst
AJISICAMOCTOATEIbHOHPA0OTHIO0YYAOIIUXCH M0 JUCHHUIINHE

4.1 ConepxanneCPC

HaumenoBanue paszaena Tpyno- DOpMBI U METO/IbI
(TeMBI) AUCIUTLINHEI Bug CPC €MKOCTb KOHTPOJIS
(B yacax)
Beeoernue. Ocnosnvie
NOHAMUSL U ONpedeleHUs]
[ToaroToBKa 1 BHITIOTHECHUE
1.TepmonuHamMuyeckue
MPAKTHYECKUX U JTA00PATOPHBIX AHanu3 TeopeTHIEeCKOro
HPOLECCH] M OCHOBBI X 12
pabort Marepuana(Baeayaut.CPC)
aHanm3a
2. TepmonuHamMu4ecKue IToaroroBka U BBIIOJTHEHNE
npouecchl. TepMonrHaMuka MPaKTUIECKUX U Ta00paTOPHBIX 12
MOTOKA paboT
3.9neMeHThl XUMHUYECKOU [ToaroroBka U BBIMOJTHEHUE
TEPMOJUHAMUKU MIPaKTUIECKUX U JTA0OPATOPHBIX 12
paboT AHanu3 TeOpeTUYECKOTO
4. TermmoodMeH 1 MaccooOMeH | [ToAroToBKa M BBITOTHCHHE 12 Matepuana(Baeaynut.CPC)
MIPAKTHICCKUX Odopmienne




5.Meronp! ananuza [ToaroToBka 1 BEIOJIHEHUE MPaKTUYECKUX 3aJaHUM U

3¢ heKTUBHOCTH MIPaKTUICCKUX MOATOTOBKA K 3aIlIUTE,

TEPMOJIMHAMUYCCKUX (aeaya.CPC)

MPOLIECCOB TOPHOTO KoncynsTanus no

MIPOU3BOJICTBA U YIPABIICHUS 12 MIPaKTHYECKUM paboTam

WHTCHCUBHOCTH OOMEHa (ayout.CPC)

SHEpruer B HUX

6.1TpompblliIEHHbBIE ITonroroBka u BBEITIOJIHEHUE 12

KOTEJIbHBIC YCTAHOBKHU MIPAKTUICCKUX

7.OHepreTudecKkue u [ToaroToBKa U BHIIOTHECHUE

HKOJIOTUYECKHE ITPOOIEMBI MIPaKTUYECKUX 12

HCIIOJIb30BAHUS] TEIIOTHI

KonTponbhas pabora BrinonHeHne KOHPOJIBHOM AHanu3 TeopeTHIecKoro u

paboThI 2% MPaKTUYECKOTO

MaTepHaioB, NOATOTOBKA K
3anmure (BHeayn.CPC)

Hroro 110

4.2. llpakTnyeckue padoTpl

HaumenoBanue paboTsl Tpynoemkocts B | O1ieHOUHBIE
Jac. CpeacTBa

1. Pac4eT KpyroBbIX IPOLIECCOB U aHAJIN3 10 AHanu3
2((HEKTHBHOCTH TETUIOBBIX MAIIIUH TEOPETUUECKOTO
2. TepMoaMHAMHUYECKHE TTPOIIECCHI B UACATEHOM 10 MaTepuana,
raze. Pacuer mapameTpos. BBITIOJTHEHUE
3.0mnpeneneHue napameTpoB paboThI,
aTMoc(epHOroBo3ayxa (TeMneparypsl, 12 oopmrenue,
JIABJICHUS M BJIQXKHOCTH). MOATOTOBKA K
4. Pacuet oObeMa M cOCTaBa MPOJAYKTOB 10 3amuTe
TOPEHHSI.

Hroro 42uyac.
4.2 JlabopaTtopHbie padoThI

HaumenoBanue paboTsl Tpynoemkocts B | O1ieHOUHbIE

Jac. CpeacTBa

1.Jlabopamopnasn pavoma Nel 10 AHanu3
Pacuer KpyroBbIX TpOIIECCOB M  aHAIU3 TEOPETUYECKOTO
2(PEKTUBHOCTH TETIJIOBBIX MAITUH Marepuana,
2. Jlabopamopnas paboma Ne2 10 BBITIOJIHEHHE
TepMoanHaMuyeckrue MpoOIecChl B HJI€ATbHOM paboThl,
raze. Pacuer mapameTpos. oopmrenue,
3.Jlabopamopnas pabomaie 3 MOJIFOTOBKA K
OmnpezneneHue napaMeTpoB aTMOC(HEPHOTO 12 3amuTe
BO3/yXa (TeMIleparypbl, 1aBJICHUS U
BJIQKHOCTH).
4. Jlabopamopnasn paboma Ned 10
Pacuer o0beMa 1 cocTaBa MPOIYKTOB TOPEHHUSL.
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4.4. KoutpoabHas padorta

KonrtponeHast paboTta BeImonHseTcss mo Bapuantam (21 Bapuant). Kaxnaeiii BapuaHT
KOHTPOJIbHON pabOTHI COAEPKUT 6 3a1ad.
Ipumepol sapuanmog pabomut:

BAPUAHT 1

l.

B cocyne oosemom V = 30 1 comepxkutcs uaeanbHbii ra3 npu temmeparype 0°C. ITocie
TOT0, KaKk 4acTh ra3za Oblla BBIMYIIEHA HApYXy, JaBJICHHE B COCyJe MOHU3WIOCH Ha Ap =
0,78 arm (0e3 m3MeHEHHUs TeMmIiieparypbl). Haiith Maccy BBITYyIIEHHOTO Ta3a. [LTOTHOCTH
JAHHOTO ra3a Npy HOPMAJIBHBIX ycnoBusax P = 1,3 r/im.

Ha xakoil BeicOTe naBieHHE BO3/ayXa cocTaBisieT 75 % OT naBieHHs Ha YpOBHE Mopsi?
Temnepatypy cuntath NocTOssHHOM 1 paBHOU 0 °C.

OnuH KOHEl CTEeP KHSI, 3aKJIIIOUEHHOT0 B TEIUIOM30JIMPYIOIIYI0 000JI0UKY, OIEPKUBAETCS
npu temneparype 71, a apyroid — npu Temmepatype 72. Cam cTepKeHb COCTOMT U3 ABYX
gacreil, JUIMHBI KOTOPBIX ¢ u {,H TEILIONPOBOJHOCT KUK, . Haiitn temmeparypy

HOBEPXHOCTU COIPUKOCHOBEHUSI 3TUX YaCTEH CTEPHKHSL.

I'a3 aneron (C3HeO) mpu temmeparype 200 °C  uMeeT yIenbHYIO TEINIOEMKOCTH IPH
MIOCTOSTHHOM JABJICHHUH Cpyx =1787 Jx/(kr-K). Onpenenuts y M yIeIbHBIN 00bEM ra3a, eciiu
ero nasienue p = 1,8-10° Ia.

Haittn KIIJ] uukina Knaneipona, coctosimiero u3 AByX uzorepMm 11 = const, T» = const
(Th>T12) u aByX uzoxop V1= const, V2 = const(V>>V1). Iloctpouts rpaguk HuKIA.

Haiitu BeIpa)xeHHe 11l SHTPOIIMU MOJISl BaH-Jep-BaaIbCOBCKOTO Ta3a (Kak QyHKUIHUIO OT 1 H
V). CpaBHUTBH € BbIpaXKEHUEM ISl SHTPOIIUU MJI€AJIbHOTO Tasa.

yacTh No2

PacuetHo-rpaduueckasi paboTa BBINOJHICTCA CTYACHTAaMH [0 BapuaHTaM, OIPEAesIIeMbIM
npenoaaBareneM. B of1HOM BapuaHTe IpelcTaBieHbl 15 3amad, OXBAaTHIBAIOLIUX BCE M3y4yacMble
TeMbl 110 nucuuiuinee « Tennorexuukay. Beero 10 BapuaHTOB.

paboty

3adaua I B npouecce pacliupeHus ¢ ToABOAOM TemIoThiQ 1 Kr Bo3ayxa coBepiiaeT
L. Onpenenuts n3MEHEHHE TEMIIEPAaTyphl BO3yXa B Ipoliecce, NpeHedperas

3aBUCUMOCTBEIO TCIINIOCMKOCTH OT TEMIICPATYPHI.

Bap.

1 2 3 4 5 6 7 8 9 10

Qx/bx | 120 [ 100 110 90 130 125 120 115 105 85

LxJlx | 90 85 80 75 95 90 70 95 90 65

3aoaua 20npenenutb pacxo]l BO3yXa B CUCTEME OXJIaXKICHUSI TU3€IIsl MOLTHOCThI0 N= 38

kBT, eciii oTBOAMMAs TEIIOTA COCTAaBISAET 75% MOIE3HON MOIIIHOCTH JABUTATEIIS, a TEMIIepaTypa
OXJIAKJIAIOIIEro Bo3ayxa noseimaerca Ha 15°C.

3adaua 3 B 3akpbITOM pe3epByape HaXOIOUTCsS BO3AyX Npu AasieHuu 730 MM pT. CT. U

temneparypeTl. Onpenenurs, HACKOJIBKO MOHU3UTCA AABICHHE B pe3epByape, €ClIU €ro OXJIagUTh

no T2.
Bap. 1 2 3 4 5 6 7 8 9 10
Ti°C 30 40 50 35 45 55 60 37 42 46
T2°C 20 36 42 32 40 47 53 30 40 40

3aoaua 4 Onpenenuth 10 KaKOW TeMrepaTtypbl HEOOXOAMMO HarpeTh ras Mpu MOCTOSHHOM

o0bemMe, UTOOBI €r0 JIaBJICHUE YBEIMYMIOCH B IBA pa3a, €Clid HayayibHas Temneparypa Ti.

Bap.

1 2 3 4 5 6 7 8 9 10

T:1°C

12 15 13 14 15 16 17 19 20 18




3aoaua 5B pesepByape eMKocTbiO 1M? Haxomautcs Bo3ayx npu gasieHun p (MIla) u
temneparype T °C. Kak u3aMeHuTcs TemnepaTypa U JaBJI€HHE BO3/1yXa, €CIIM K HEMY MOJBECTH Q
k/DK KoJIn4yecTBa TEMJIOTHI.

Bap. 1 2 3 4 5 6 7 8 9 10
PMIla | 05 | 04 | 03 | 045 | 06 | 035 | 055 | 03 | 05 | 035
T °C 20 21 25 19 21 23 22 24 27 25
Qullk | 275 | 250 | 260 | 265 | 270 | 255 | 245 | 280 | 285 | 275

3adaua 6 B uunuHIpe NBUraTels BHYTPEHHETO CTOpaHUS B KOHIE C)KAaTHs aOCOITIOTHOE
nasnenue P MIla u temniepatypa T °C. Cropanue roprodeit cMecu IPOUCXOJAUT TIPU MOCTOSTHHOM
obbeme ¢ BoieneHueM Q k/x temtoTel Ha 1 kr cMecu. OnpenenauTs p, v, T B IMWIMHIPE B KOHIIE
cropanust 0e3 yuyeTa 3aBHCHMOCTH TEIJIOEMKOCTH OT TemmepaTypbl. CUMTaTh, YTO MPOIYKTHI
cropanus 00JIaJJaloT CBOMCTBAaMU BO3yXa.

Bap. 1 2 3 4 5 6 7 8 9 10
P MIla 1,6 1,3 1,2 1 1,2 1,1 1,5 1,4 1,7 1,8
T°C 370 350 355 345 360 365 375 380 355 370
Q xJIx 400 355 300 375 360 380 410 370 350 490

3adaua 71lpu u30XOpHOM HarpeBe | Kr Bo3ayxa Temmeparypa mensiercs oT Ti1 no To.
Onpenenuth H3MEHEHHE SHTPONMH U OIBOAMMYIO TEIUIOTY.

Bap. 1 2 3 4 5 6 7 8 9 10
T:°C 20 30 40 50 60 25 35 45 55 65
T2°C 120 | 130 140 150 160 125 135 145 155 165

3aodaua 8 Ilpu noctostHHOM JaBieHUH (paBHOM 760 MM pT. cT) K | Kr a3ora, UMeEIOLIEMY
temnepatypy 25 °C, nogsogutca 100 k/[>x TermoTel. OnpenennTs Ha4YaIbHOE 3HAYEHHE SHTPOIUU
U ee U3MEHEHHE B Mpolecce.

3adanue 9 B uukne KapHo noJBOJ TEMIOTH IPOUCXOANUT MPU MAKCUMAIILHON TEMIIepaType
Ti. Ilone3nast pabota, nmoimyyaemas B nukie, L. Onpeaenurb TepMUYECKHN K.I1.1., TTOJABOJIUMYIO U
OTBOJUMYIO TEIIOTY, a TAaKXKe MUHUMAIIbHYIO TemrepaTtypy 12, eciu pabouee Teno — 1 Kr Bo3ayxa,
a OTHOCHUTEJIbHOE U3MEHEHHE 00beMa B M30TEPMUUECKHX ITpoLieccax paBHO 3.

Bap. 1 2 3 4 5 6 7 8 9 10
Te°C | 1200 | 1300 | 1250 | 1230 | 1310 | 1240 | 1340 | 1320 | 1210 | 1100
Lk | 265 | 250 | 255 | 260 | 275 | 270 | 265 | 260 | 255 | 250

3aoanue 10 llpu temneparype 10°C 3 kr BOIbl CMEIIMBAIOTCA C 2 KI BOABI TIPHU
temrneparype 80°C. OmpenenuTs BO3pacTaHUE OHHTPOMHHM U3-32 HEOOPATUMOCTH MpoIllecca
CMEIICHHUS, TPH KOTOPOM TEIUIOTA MEPEXOIUT CAMOIPOU3BOJILHO OT 00Jiee HArPETOro Telia K MeHee
HarpeTomy.

3aoaua 11  Ha ckonbKko rpalycoB IEperpeT BOASHOW map, eciu npu nasiaeHuu 1,5 Mlla
ero temriepatypa 300 °C? Onpenenutsb TEIJIOTY neperpeBa, eciau dHTanbmus napa 3033 kJx/kr.

3aoaua 12 Onpenenuts TeMIepaTypy, yACIbHBIH 00bEM, SHTAIBIIMIO KUIISIIEH BOJBI MPH
masieHnu 10 MITa.

3aoanue 13 Temmneparypa Bojbl, moctynamoomeil B xoren, tB = 250 °C, abconroTHOe

nasnenue B kotiie p=10 Mlla. Onpenenuts TEmioTy, NOABOJUMYIO B KOTJE JUIsl OJydeHHus: 1 kr
napa ¢ remneparypou t=500 °C.
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3aoaua 14 B TennooOMEHHOM ammnapare BEpTHUKaJIbHas IJIOCKash CTEHKA TOJIIIUHON O MM,
mmHOM | M, u BbIcOTOM h M, BhIMONHEHa U3 cTaidu ¢ KOI()PHUIMEHTOM TEIUIONPOBOJHOCTH AC
B1/(M*K). C omHOI CTOpOHBI OHa OMBIBAETCSI TPOJOIHHBIM BBIHYKJICHHBIM TIOTOKOM TOpSYEH
KUAKOCTA (BOJABI) CO CKOPOCTBIO W M/C, U TeMIleparypol txi (BIadu OT CTEHKH), C JAPYTroi
CTOPOHBI — CBOOOITHBIM TOTOMKOM aTMOC(EpHOT0 BO3ayxa ¢ Temmneparypoi tx2°C.

OmnpenenuTh MIOTHOCThH TEIJIOBOTO MOTOKA (. JIydncThIM TermnooOMeHoM npeHeOpeus U3 3a
MaJbIX 3Ha4YCHHMH 1K1, 1Ko,

Bap. 1 2 3 4 5 6 7 8 9 10

3, MM 35 | 30 | 31 | 32 | 36 | 37 | 34 | 35 | 33 | 37

I, M 1 L1 | 09 | 07 | 12 ] 13 | 08 | 09 1 1,4

h, M 0,95 | 0,80 | 0,85 | 0,7 | 0,75 | 0,65 | 0,85 | 0,90 | 0,95 | 0,85

A Br/(M*K) | 50 45 45 50 40 55 60 45 55 50
W M/c 0,3 | 011 | 0,12 | 0,14 | 0,15 | 0,13 | 0,12 | 0,11 | 0,15 | 0,14
tk1°C 140 | 150 | 130 | 145 | 155 | 135 | 120 | 150 | 155 | 125
ti2°C 40 50 30 45 55 35 20 50 55 25

3aoaua 15 ]lo xakoit Temnepatypsl Oyaet HarpeT yriaekucibiil ra3 CO2 o0beMoM Vi, eciu
COOOIUTh eMy TEIUIOTYy Q MpU MOCTOSHHOM, a0COJIOTHOM JaBiieHWW. HawanmpHas Temmeparypa
raza t1 = 100 °C. Onpenenuth o0beM raza B KOHIIE MpoIlecca, a TaKkKe yNeldbHbIe 3HAYCHUS
BHYTpPEHHEH 3HEPIUH, SHTAIBIIUU U SHTPOINUHU B Tpoliecce. TermioeMKoCTh MPUHATh HE 3aBUCSIICH
OT TeMIEPaTypBhl.

Bap. 1 2 3 4 5 6 7 8 9 10

vi M’ 1200 | 1300 | 1250 1230 1310 1240 1340 1320 1210 1100

P MIIa 265 250 255 260 275 270 265 260 255 250

Q x/Ix 700 650 690 720 680 670 660 710 700 690

Kpurepun onenkn 1a00paTOpHBIX U NPAKTHYECKUX padoT

. Konunuecto
XapakTepHucTruKa OTBETa Ha TEOPETUUECKHIA BOIIpocC /
KomMnerenmun HaOpaHHBIX
BBITIOJIHCHHSI TIPAKTUYECKOTO 33/ITaHUS
0aIoB
1.PaboTa BBIITOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKazaHusMH. Bce pa3zaensl 1 pacueTbl COOTBETCTBYIOT TEME. IP-206
2.0TBeT coepKUT HEOOXOIUMbIE JaHHBIC U PE3YJIHTATHI TIP-20 66
pacydeToB, CTyICHT OPUEHTUPYETCS B paboTe, YETKO U
ggﬁ'ig po(eCCHOHAIIBHO OTBEYAET HA JIOMOJHUTEIbHBIE BOIPOCHI.

i 1.PaboTa BEIIIOJIHEHA B COOTBETCTBUHU C METONUCCKUMHU
yKazaHusAMU. Bcee pas3iensl U pacyeThl COOTBETCTBYIOT TEME. IP-166
2.0T1BeT coepKUT HEOOXOUMbIE JaHHbBIE U PE3YJIbTAThI 1P-16 6'6
pacueToB, CTyACHT c1a00 OpUEHTUPYETCS B paboTe, HE Bceraa
po(eCCHOHAIIBHO OTBEYAET HA JIOMOJHUTEIbHBIE BOIPOCHI.
1.PaboTa BBIITOJIHEHA B COOTBETCTBUU C METOANYECKUMHU IP-126
yKkazaHusMH. Bce pa3aensl 1 pacueTbl COOTBETCTBYIOT TEME. IP-12 6'6
2.. ANITOPUTM pEIIeHHs] HApyUIEH.
1. PaGora BEIIIOIHEHA B COOTBETCTBHN C METOINUECKUMHU
yKazaHusAMU. Bce pas3iensl U pacyeTsl UMEIOT OLTUOKHU U 0 (HOJB)
TpeOyroT nepepacyera. Pabora BeimoHeHa ¢ OMIMOKaMU | 0asioB
TpeOyeT N0pabOTKH..
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KpuTepun oieHKH KOHTPOJIbHOMH padoThI

Komnerenuun
BBINOJHEHHS TPAKTUYECKOTO 3aJaHUs

XapakTepucTrKa OTBETa Ha TEOPETHUECKUI BOTIPOC /

KonnuectBo
HaOpaHHBIX
0aJUI0B

OIIK-14

1.PaboTa BBIITOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKazaHusMH. Bce pas3zienbl 1 pacueTbl COOTBETCTBYIOT TEME.
2.0TBeT coepKUT HEOOXOIUMBIE JaHHBIC U PE3YJIHTATHI
pacydeToB, CTyICHT OPUEHTUPYETCS B paboTe, YETKO U
poeCCHOHAIIPHO OTBEYAET HA JIOMOJHUTEIIbHBIE BOIPOCHI.

300am10B

OIIK-18

1.PaboTa BBINOJIHEHA B COOTBETCTBUH C METOANYECKIUMU
yKa3zaHUsIMH. Bce paserns u pacdeTsl COOTBETCTBYIOT TEME.
2.0TBeT coiep)KUT HEOOXOAMMBIE JAHHBIE U PE3yJIbTaThI
pacyeToB, CTYJEHT CJIad0 OPUEHTUPYETCS B paboTe, HE BCeTaa
npo¢eCCHOHATBLHO OTBEYAET Ha JIOMOJHUTEIbHBIC BOIPOCHI.

2406am1a

2. AITOpUTM pellICHHs HApYIIIEeH.

1. PaGoTa BBIITOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKazaHusMH. Bce pa3zienbl 1 pacueTbl COOTBETCTBYIOT TEME.

18 6atoB

TpedyeT TopabOTKH.

1. PaGoTa BEIMIOTHEHA B COOTBETCTBUU C METOUYCCKIUMHU
yKa3zaHUSMH. Bce pasaerns u pacyeTsl UMEIOT OIUOKHU
TpeOytoT nepepacuera. PaboTa BhIMONHEHA C OMIMOKAMH U

0 (HOJB)
0amIoB

5. Metoanuyeckue yKka3aHus JJis1 00y4alOMIUXCs 0 OCBOEHUIO TN CIUTITIHHBI

MGTOZII/I‘-IGCKI/IC YKa3aHus AJisd IOMOIIU O6yanOIHHMC$[ B YCIICIHOM OCBOCHUHU JUCHUIIIMHELI B

COOTBCTCTBUH C 3aIlJITaHUPOBAHHBIMU BUJAMHU yqe6H0171 U CaMOCTOSITEIbHOMN pa6OTH o6yqarou11/1xc;1:

1. Meroanueckue yka3zaHus K IPaKTHYECKUM padboTam.

2. BapI/IaHTBI KOHTPOJIbHBIX pa60T U MCTOANYCCKUC YKA3aHU K KOHTPOJIbHBIM pa60TaM

Meroanueckue ykazanus pazmeniensl B CJIO Moodle:
http://moodle.nfygu.ru/course/view.php?id=14872(OI'P)
http://moodle.nfygu.ru/course/view.php?id=15029(I1P)

PeliTUHIOBBIN perjiaMeHT 1o JUCHHUIJIMHE:

Bun BeimonHsemoii yue6HoH paboTsl Konungectso Konungectso
(KOHTPOJUPYIOIINE MEPOTIPUSITHS) O0ayoB (min) | 6ayoB (max)

1.ITpakTuueckue padbotsl ( Nel-4) 12 20

2.JIaGopatopubie paboThi(Nel-4) 12 20

3.KontponbHas pabota 21 30

KoJsm4yecTBo 02/1510B 17151 10MYCKA K 9K3aMeHy (min-max) 45 70

6. ®oH/1 O1I€HOYHBIX CPEICTB /sl MPOBEIeHUsI MPOMEKYTOUHOM aTTecTaluu
o0y4Jaromuxcs Mo JTUCIHUIIHHE

6.1. Iloxa3are/in, KpUTEPUH U LIKAJIA OLCHUBAHUS

Kol [Moka3zarenb OlCHUBAHHS | YPOBHH Kputepuu otieHuBaHus
ouenuBaembix | (mo m.1.2.PITJT) OCBOEHHUS (meckpunropsl) Onenka
KOMIETEHIUH

Jlonowcen 3name.: Bricokuii JlaH HOMHBI, pa3BEepPHYTHIA OTBET HA | OTIUYHO

-001111€e CBEAECHUS O
TEPMOJIUHAMHYECKUX

ITOCTaBJICHHBIE BOIIPOCHI,
COBOKYITHOCTH OCO3HAaHHBIX 3HAHUH
0  JUCIHUIUIMHE,

IIOKa3aHa

JOKa3aTcJIbHO
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OIIK-14
OIIK-18

npoiieccax;

-TIepBOE U BTOPOE
Havasa
TEPMOJNHAMHUKHY;
-TIpUMEHEHUE
3aKOHOB
TEPMOIMHAMHKY TIPH
MPOTEKaHUU
TEPMOIUHAMHYCCKHIX
MPOIIECCOB;

-BU/IBI
TEIUIONEepeIauH;
-3aKOHBI U
buznueckue
TIPOIIECCHI
TEIUIONEepeIauH;
-KJ1accu(UKaIuIo,
MPUHLIUIIBI 1eHCTBUS
U pacyera
TEIJI000MEHHBIX
anmnaparos;

Lonowcen ymems:
-OTIpeIeTSATh
napameTpsl
COCTOSIHUS U
npoiiecca npu
pacuerte
TEPMOANHAMUYECKHUX
MIPOIIECCOB;
-OTpeensaTh
napamMeTpsl
MPOIIECCOB
TEIUIOTIEPEeIaun MPH
Terionepeaayue
TEIIOTPOBOTHOCTHIO,
KOHBEKTHBHOM U
pagualnuoHHOM
TeImI1000MeHe;
-pacCUHTHIBATH
KOHCTPYKTHBHbBIE
napamMeTpsl
TETUIO0OMEHHBIX
arnmapaToB U
MIPOIIECCHI,
MPOTEKAIOIINE B HUX;
Jonoicen erademo:
-MHCTPYKIUSIMU 110
pacuety
TEPMOJUHAMHYECKHUX
U TETUIOOOMEHHBIX
MPOILIECCOB;

PAacKpBITBl OCHOBHBIE  IOJIOKEHUS
BOIIPOCOB; B OTBETE
NIPOCIEKUBACTCA YETKasl CTPYKTYpa,
JIOTMYecKass  I0CJIeI0BAaTEIbHOCTD,
OTpaxkarolast CYIIHOCTh
PacKpbIBAEMBIX MTOHATUH.

3HaHue o peaMeTy
JIEMOHCTpUpYETCS Ha tdone
MOHUMAaHUsI €ro B CHCTEME JaHHOUN
HayKl W  MEXIUCUUIUIMHAPHBIX
CBS3EH.

OTBeT WBIOXKEH JHUTEPATyPHBIM
SA3BIKOM c HCII0JIb30BaHUEM
podeCcCHOHANBHONW  TEPMHHOJIOTUU
10 TIPEIMETY.

IIpaktnueckass pa®oTa BBINOJIHEHA
COTJIaCHO  alrOpPUTMYy  pEIICHUS,
OTCYTCTBYIOT OIIMOKH Pa3INYHBIX
TUIOB, oQopmileHHE H3MEPEeHHH |
BBIUUCICHUA B COOTBETCTBHM C

TEXHUYECKHMU
TpeboBaHusIMH.MoOTyT ObITH
JIOIYIIEHBI HEJI0YETHI B
ONpEeEICHUN MIOHSTHH,
UCIIPABJICHHBIC CTYICHTOM

CaMOCTOSATEJIBHO B IPOLECCE OTBETA.

bazoBrrit

JlaH nonHBINA, pa3BEpHYTHIM OTBET Ha
MOCTABJICHHBIE BOIPOCHI, OKA3aHO
yMEHHE BBIJICNIUTh CYIECTBEHHbIE U
HecylllecTBeHHbIe HenoueThl. OTBeT
YETKO CTPYKTYPUpPOBAaH, JIOTHYEH,
H3JI0KCH JIMTEPATYPHBIM SA3BIKOM C
UCIIOJIb30BaHHEM

PO eCCHOHANBHON TEPMHHOJIOTUU
T10 AUCIHTUINHE.

[pakTuueckas pabora BBIIOTHEHA
COTJIACHO AJITOPUTMY, OTCYTCTBYIOT
HE3HAYHUTEIIbHBIC OLIHOKH
pa3MYHBIX THIIOB, HE MECHSIOIINE
CYTh peleHust,0(popMIICHHE
U3MEpEeHUH W BBIYUCIEHUH B
COOTBETCTBUM C  TEXHHUYECKUMHU
TpeOOBaHUSIMH. MoryT OBITH
JOTMyIIeHbl 2-3 HETOYHOCTU WJIU
HC3HAYUTCJIbHBIC OIJ_II/I6KI/I,
HCIIPABJICHHbIC CTYZ€HTOM c
TIOMOIIBIO NPETI0/IaBaTesl.

XOPOIIO

Munu-
MaJILHBIHI

Jlan HegoCcTaToyHO TIONHBIA |
HEJIOCTaTOYHO Pa3BEPHYTHIA OTBET.
Jloruka W  IIOCIEI0BATENLHOCTD
W3JI0KCHUAS WMCEIOT  HapyIICHUS.
JlommymeHs! OmMOKH B PAaCKPBITHH
TIOHATHIA, yHnoTpetyieHIH
TEPMHUHOB. B 0TBeTe OTCYTCTBYIOT
BBIBOJIBI. YMmeHnue PAaCKpBITh
3HayeHue 00OOIIEHHLIX 3HAHUI HE
nmokazano. HenocratouHo BepHO
UCTIONB3YeTCsl  MPOeCCHOHATbHAS
TEPMUHOJIOTHSL.

IIpakTryeckas 3amavya BBIIOJHEHA
COTJIACHO AJTOPUTMY, OTCYTCTBYIOT

Y nosnerBopu-
TEIBHO
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-crioco0amMu 1
METO/IaMH pacyiera
bU3IIECKUX
TIPOIIECCOB.

HE3HAUNTENbHBIC OIIMOKH
Pa3NUYHBIX THUIIOB, HCIIPABICHHBIC
B Ipolecce OTBeTa, odopmiieHne
W3MEPEHUN UM BBIUMCIECHUN TaKKe
HUMEIOT OTKJIOHEHUS oT
TEXHUYECKHUX TpeOOBaHUIA.
HomnyuieHst 2-3 OIIUOKH
pa3iMYHBIX ~ TUIOB, B  LEJIOM
COOTBETCTBYET HOPMAaTUBHBIM
TpeOOBaHUSIM.

He ocBoeHEI

OtBeT MIPECTaBISET coboit
pa3po3HEHHEIE 3HAHUS ¢
CYIIECTBEHHBIMH  OHIMOKaMH  TIO
BOIIPOCY. IIpucyrcrBytor
(bparMeHTapHOCTh, HEJIOTHYHOCTH
n3noxkenus. CTyJIEeHT HE OCO3HaeT
CBs3b OOCYIXKIaeMOro BOMpoca ¢
JPYTAMU OOBEKTAMU JUCIUILIHHEIL.

OTCcyTCTBYIOT BEIBO/IHI,
KOHKpETHU3alusl U JOKa3aTeJIbHOCTh
u3noxkeHus. B oTBerax HE

UCTIONB3yeTcs  MpodecCHOHATIbHAS
TEPMHUHOJIOTHA.  J|OTIOHNUTEbHBIE
" YTOUHSIIOLIHE BOIIPOCHI
IpernojaBaTels HE MPHUBOIAT K
KOPPEKLH OTBETA CTY/ICHTA.

Hnu OTBET Ha BONPOC IOIHOCTHIO

OTCYTCTBYET

Hnu OTKa3 oT OTBETA.

Hnu

OtBer MPEJCTABISCT coboit
pa3pO3HEHHbBIE 3HAHUS C
OIIMOOYHBIMU TOHSATHSIMU.

JlononHUTENbHBIE ¥ YTOUHSIOIIHE
BOITPOCHI MIPENoAaBaTeNs HE
OPUBOISAT K KOPPEKIHMH OTBETa
CTYyJIHTA.

HEYI0BJIETBO-
PpUTEIBHO

6.2. TunoBblie KOHTPOJIbHBIC 3a/1aHUsL (BOl'lpOCLI) IJIs l'[pOMe)l(yTO‘-IHOﬁ aTrrecranmumn

9K33M€H3HI/IOHHBII71 OWJIET BKIIIOYAET ABa TCOPCTUUCCKHUX BOIIPOCA U MPAKTHYCCKOE 3aJaHUC

(cootBerctBHe kKoMmmeTeHIHsIM OITK-14, OITK-18)
Teopemuueckue 6onpocul

1. Tepmoaunamuueckas cuctemMa. OCHOBHBIE TAPAMETPHI €€ COCTOSTHUSI.

2. YpaBHEHHE COCTOSIHUS UJICAJIBHOTO Ta3a.

3. Temnora u pabota Kak (opMbI Iepeaayr SHEPTHH.

4. TepmonumHamMH4YeCKUi mporiecc. PaBHOBECHbIE W HEpPAaBHOBECHBIC Mpoliecchl. OOpaTuMbie U
HEoOpaTHMBbIE MTPOIECCHI.

5. TloHsTHS O SHEPTHH, PACXOJIC YHEPTUH, yACIBbHON YHEPTUHU, pPaboTe, TETUIOTE, pabodeM Tele,.

6.

CHCTEMBI, OKpY>KaloIIas cpea.

[lonaTue o TepMOIMHAMUYECKOI CHCTEME, OTKPBITast M 3aKphITasi, anuabaTHasi, U30JIMPOBAHHAS

7. TepMoauHaMHYeCKHE MapaMeTpbl COCTOSIHUA pabouero tena u ux ¢yHkuuu. OnpeneneHne ux

1o TabJuIaM 1 JuarpaMmam.

8. TemnoemkocTh. MaccoBas, 0O0beMHAass M MOJSIpHAs TEIUIOEMKOCTH. TeII0OeMKOCTb IpH
IOCTOSIHHOM JIaBJIEHUU M 00beMe. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIIepaTypbl U aBJIECHUS.

TennmoeMKOCTb cMecH pabOYHX TeJl.

9. TlepBbrii 3aKkoH TepMoaMHAMHUKH. Pabora pacmupeHust (ckatus), padoTa NpOTATKHWBAHMS,

pacmonaraemasi paboTa.
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10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.

24.

25.
26.

27.

28.

29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

BuyTtpennsist sneprus. Outponus. DHTanenus. P-v u T-s auarpaMmsl.
Bropoii 3akon TepmoauHamMuku. Kpyroseie TepMOIuHAMUYECKHE MPOIIECCHI (IIMKIIBI) TETIIOBBIX
MaITiH.
[Tpstmoii u o6patHeIit nukisl Kapuo. KITJI nukma.

N3oxopHbIi mIporiecc uaeaIbHOTO rasa, pacmoiaraemas pabora, paboTta pacmmpeHus (CKaTus),
TEIUIOTa MpoIiecca.

N3006apHbIii poliecc uIealbHOTo ra3a, pacnoiaraemas padbora, padbora pacmpeHus (CHKaTus),
TEIUIOTa MpoIiecca.

AnuabaTHBIM TpollecC HIeaTbHOTO Tas3a, pacrnojiaraemas pabora, padoTa pacUIUpEeHHS
(cxkaTus), TEIUIOTA MpoIliecca.

W3oTepMHBIN mpoliecc HICAIbHOIO Tas3a, pacmojaraeMas paboTa, paboTa pacHIMpeHHUs
(cxkaTus), TEIUIOTa Mpoliecca.
N306apHOo-130TEpMHBIN MpOIECC peaabHOro Trasa, pacnoyaraemas padoTa, pabota paclIMpeHUs
(cxkaTus), TEIUIOTA MpoIiecca, TEII0Ta KOHACHCAIUH, TETI0Ta UCTIAPSHHUS.

[TomuTpomnHeIid TIpoIleCC peaNlbHOTO Ta3a, pacmojaraemas pabora, paboTa pacHIMpeHHs
(cxkaTus), TEIUIOTa MpoIliecca.

[1epBEIit 3aKOH TEPMOJUHAMUKH (B 0OIIIEM BHE) JJIsl TIOTOKA BEIIECTBA.

Bnusuue nmpoduns kanana Ha aauabaTHOE TEYEHHE B HEM Tasza: coruio, auddysop, corio
JlaBas.
JpoccenupoBanue pabodero Tena, ypaBHEHUE Tpoliecca.
Buapl sHEprun 1 ux NpeBpaTUMOCTD.
Cmecu pabounx ten. CrnocoObl 3aaHHUsI COCTaBa CMECH, COOTHOIICHHUS MEXKIY MacCOBBIMH,
00BbEMHBIMU U MOJISIPHBIMU JTOJISIMHU.
TepMmoanHamMuueckue mporecchl pabounx Ten W ux rpaduueckoe m3oOpaxenue B p-v u T-s
Juarpammax.
Peanbubie ra3sl u napel. @azoBbie MEPEXOIbI.
TepmonuHaMuka IOTOKOB. lcredeHue M ApoccenupoBaHHME ra3oB M 1apoB. lI3MeHeHue
napaMeTpoB MPH aInadaTHOM JPOCCETUPOBAHUY.

OOpatHble KpyroBBIE MHPOILECCHl, CHOCOOBI TMOHIKEHHS TEMIEepaTyp B HHUX. XOJOAMIbHBIE
MAaIIUHBI.
XapaKTepUCTUKU XOJIOJWIBHBIX M KPHOTE€HHBIX YCTAHOBOK: XOJIOJOMPOU3BOJIUTEIBHOCTD,
XOJIOAWIBHBIA KOA(DPUITHEHT.
XJtamoareHThl. XJ1ag0HOCUTEIIH.
TeriocHaOxeHne  MNpeAnpuATHN:  UCTOYHUKM M MOTPEOUTENH  TEIUIOTHI,  PEKUMBI
TEIUIONIOTPEONICHHUS, CUCTEMBbl TEIUIOCHAOXKEHUS. MeToapl peryJupoBaHUs IapaMeTpoB
TEIJIOHOCHUTENIEH.
TemnooOMeHHBIC YCTAHOBKH, UX TUIIBI U UCTIOJIB30BaHUE.
Buapl BTOpUYHBIX SHEPTOPECYPCOB U HAMPABICHUS UX UCIIOIb30BAHUSI.
VY Tunuzauus TemIoThI.
Bunel nepeHoca TemIOTHI: TEIIONPOBOIHOCTh, KOHBEKIIMS U U3ITyUEHUE.
TennonpoBoIHOCTh: OCHOBHBIE MOHATHUA M omnpeneneHus. 3akoH @Dypoe. Koadduument
TEIUIONPOBOAHOCTH.  JludepeHunanbHOE  ypaBHEHHE  TEIUIONMPOBOJHOCTHU. Y CIIOBHS
OJIHO3HAYHOCTH.
KonBekTuBHBIN TermmooOMeH. OcHOBHBIE MOHATHS U onpeaeneHns. Koaddunmuent rermmoorayu.
TennmooOMeH u3yueHreM. 3aKOHBI TEIIIOBOTO U3ITYUYCHHUS.
Crnoxwnbriid TermoooMer. KoaddurmenT teronepenaun. TenmoBas H30Is1usI.
MaccooOMeH: OCHOBHBIE TOHATHS U ompenenenus.@azoBoe paBHoBecue Auddysus.
Temio 3eMHBIX HeNp, MPOLECCHl TEIJIONEpeHoca B HeApax 3eMild, TPeOOBaHUSA K TEIJIOBOMY
pPEXKUMY TOJI3EMHBIX TOPHBIX BBIPAOOTOK.
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Ilpakmuueckue éonpocwi
Pewenue 3a0au konmponvroti pabomul, pacuemno-epaguueckori pabomwl, NPaKMuyeckux pabom.
Kpurtepun onenku:

Komnerenuuu

XapakTepucTHKa 0TBeTa HA TeOPpeTHYeCKHI (IPaKTHYeCKU)
BOIIPOC

KoaunuectBo
HA0paHHBIX
0aJ1710B

OIIK-14
OIIK-18

Jla moJHBIHM, pa3BEpHYTHIM OTBET HAa MOCTaBJIEHHBIN BOIIPOC, TOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAHUH M0 AUCLHUILINHE, 10KA3aTEIbHO PACKPBITHI
OCHOBHBIE TTOJIOXKEHHSI BOIIPOCOB; B OTBETE IPOCIIEKNUBACTCS YETKAsl CTPYKTYPa,
JIOTHYECKasl TOCIE0BaTENbHOCTD, OTPAXKAIOIIAs CYIITHOCTh PAaCKPHIBAEMBIX
MIOHATHUH, TEOPHH, SIBIICHUHA. 3HAHIE M0 IPEIMETY TeMOHCTPHpYyeTCs Ha (oHE
MOHUMaHHS €T0 B CUCTEME JAHHON HAYKH M MEKANCIMIUIMHAPHBIX CBA3EH.
OTBET U3I0KEH JINTEPATYPHBIM S3BIKOM C HCIIOJIb30BAHUEM COBPEMEHHOU
TUCTOJOTHYECKOM TCPMHUHOJIOTUH. MOFyT 6])1T]) JOMMYyHUICHBI HEJIOYCThLI B
OIpe/IeICHNH MOHATUH, UCIIPABIICHHBIE CTYACHTOM CaMOCTOSTENFHO B TIpoliecce
orBera.(3aaya peleHa IpaBUIbHO, IPUBEASHO MONHOE PEIICHUE C
TIOSICHEHHUSIMU M B COOTBETCTBHH C OOLICTIPUHSTHIM JITOPUTMOM).

3006amt

JlaH ToJTHBIH, pa3BepHYTHIN OTBET Ha IIOCTaBJICHHBIH BOIIPOC, TOKA3aHO YMEHUE
BBIJICIINTH CYILIECTBEHHBIE M HECYIIIECTBEHHBIE TPU3HAKH, TIPUUYUHHO-
cileicTBeHHBIE CBsA3U. OTBET YETKO CTPYKTYpHUPOBaH, JIOTHUEH, U3JI0KEH
JIMTEPATYPHBIM S3BIKOM C HCIIOIb30BaHHEM COBPEMEHHOW THCTOIIOTHYECKOM
TEPMHUHOJIOTHH. MOTYT OBITh ZOIYLIEHBI 2-3 HETOYHOCTH WM HE3HAYHUTEIbHBIC
OIIMOKW, UCTIPABIIEHHBIE CTYICHTOM C TOMOIIBIO IIpenoaaBares.(3agada
pelIeHa PaBUIIbHO, BBITYLIEHbI HEO0OXOJUMBIE IIOSICHEHNS, 0(OpMIICHHE HE
COOTBETCTBYET OOIIEIPHUHATOMY AITOPHTMY).

246amn

JlaH HE1OCTaTOYHO NOJHBIA U HEAOCTATOYHO PAa3BEPHYThINA OTBET. JIoruka u
MOCTIEIOBATEIBHOCTD M3JI0KEHHUS UMEIOT HapyIIeHus . [lomyIieHbl OInOKH B
PacKpBITHH MOHATHH, yoTpebyieHnH TepMUHOB. CTYJIEHT HE CIOCOOEH
CaMOCTOATEJIbHO BbIACIUTDh CYHICCTBCHHBIC U HECYIICCTBCHHBIC ITPU3HAKN U
MMPUYNHHO-CJICACTBECHHBIC CBA3U. B oTBete OTCYTCTBYIOT BbIBO/JIbI. YMeHune
PacKpbITh 3HaUeHHEe 000O0IIEHHBIX 3HaHUI He TIoKa3aHo. PeueBoe opopmiieHne
TpebyeT nonpaBokK, KOppekunu.(3asada peneHa HeBEpHO B pe3yJibTare
JIONYIIEHHBIX OINO0K. X0/ pelIeH:s BEepeH).

1806an

OtBeT npeacTaBisieT 000l pa3po3HEHHbIE 3HAHHS C CYILECTBEHHBIMH
ommOKamH 110 Bonpocy. [IpicyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTD
n3noxenns. CTYICHT He 0CO3HACT CBSA3b 00CYKIIaeMOT0 BOIIPOCa IO OMIIETY ¢
JOPYTUMH 00BEKTaMU JUCHUILIMHBL. OTCYTCTBYIOT BBIBO/BI, KOHKPETH3ALMS U
JI0Ka3aTeNbHOCTD M3JI0KeHNUs. Peub HerpaMoTHast, TEPMHHOJIOTHS HE
ucroib3yercs. JlomoIHUTENbHbIE H YTOUHSIOIINE BOIPOCH! IIPeroiaBaTess He
MIPUBOJSIT K KOPPEKIIMU OTBETA CTYACHTA. 3a/iaua pelieHa HeBepHoO.

unu

OTBeT Ha BOIPOC MOJHOCTBIO OTCYTCTBYET. OTCYTCTBYET pellleHHE 3a1auH.
unu

OTka3 oT oTBeTa

IIepecnaua
JK3aMeHa

6.3. MeTonnueckne MaTepHuaJibl, ONpe/e/isiioline NpoueIypbl OlleHUBAHUSA

XapakTepuCcTHKH b1.0.20Temsorexnuka

Nnpoueaypsbl

Bun npoueaypsl

OK3aMCH

Lenb npornexypsl

BBISIBUTH CTCIICHDB Cq)OpMPIpOBaHHOCTI/I KOMHGTGHHI/Iﬁ
OITK-14.1, TTK-18.6

JlokasnbHbIEe aKThl BY3a,
peraaMeHTHpYIOIIHe
MIPOBE/ICHUE MPOLIEAYPbI

[TonoxxeHne o MPOBEAEHUN TEKYLIET0 KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOUHOM artectanuu olOydaronuxcsi CBOY, Bepcus 3.0,
yTBepkAcHO pekTopoM CBDY 19.02.2019 1.

[Monoxxenne o 6amtbHO-peiiTHHTOBOM cucteme B CBDY Bepcus
4.0,ytBepxaeno 21.02.2018 r.
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CyObeKTbl, Ha KOTOPBIX
HarpasJieHa IpoLeaypa

CTYJEHTHI 4 Kypca clienuaiuTera

[Tepuon npoBenenus
MPOLENYPEI

JICTHAA 3K3aMCHallMOHHAaA CECCUsl

TpebGoBanus K TOMEIICHUSIM
1 MaTCpUuajIibHO-
TEXHUYECKUM CPEICTBaM

Kabunet (A403)

TpeboBanus k OaHKY
OLICHOYHBIX CPEACTB

Onucanue npoBeneHUs
IPOLE Ty PBI

DK3aMeHIIPUHUMACTCS B YCTHOU (popme mo OmiieraM uiau B hopme
TECTHUPOBAaHUS. DK3aMCHALMOHHBIA OWJIET 10 JUCHIUIUIMHE
BKITIOUAET JIBA TEOPETUUCCKUX BOMPOCA U MPAKTUIECKOE 3a/JaHHUE.
Bpewmst Ha moarotoBky — 1 aCTpOHOMHYECKHI Yac.

[IIkanel olleHUBaHUA
pe3yJabTaTOB

[Ikana ouieHMBaHUs pe3ybTaTOB NpuBeAeHa B 11.6.2. PII/JI.

Pesynprarsl npouenypsl

B pesynbrare cpmaum Bcex 3amaHuil ans CPC  cryneHty
HeoOxonuMo HabpaTh: 45 GamnoB, 4TOOBI OBITH TOMYLICHHBIM K
JK3aMCHY.
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7. IlepevyeHb OCHOBHOM M I0TOJTHUTEJIbHON YU4eOHOM JIUTEPATYpPbl, HEO0OX0AUMOM 1151

OCBOCHHUA NTUCHHUILINHBI

No Hamunane DNEeKTPOHHBIC
n/m rpuda, Bu1 | o NaHUS:
rpn(ba TOYKa
ABTOp, Ha3BaHME, MECTO WU3JIaHUs, U3JATEIBCTBO, TOJ U3AHUS, BUJl U A0CTyIa K
XapaKTePUCTHUKA UHBIX HH(DOPMALMOHHBIX PECYPCOB pecypcy
(HauMeHOBaHU
[
DBC, DB )
1 OcHoBHas1 1MTEpaTypa
1 Benos, I'. B. Tepmomunammka B 2 4. Yacte | : y4eOHHK H https://urait.ru/bco
MPaKTHKYM JUIs akagemuueckoro Oakanaspuara / I'. B. benos. — 2-e | YMO BO de/392521
u3 ., uchp. u gom. — M. : U3narensctBo KOpaiit, 2016. — 264 c. (BBC IOPAUT)
1 Benos, I'. B. Tepmoaunamuka B 2 4. Yacts 2 : yueOHUK U paktukyM | YMO BO https://urait.ru/bco
JUTsE akajeMudeckoro OakanaBpuara / I'. B. Bemo. — 2-¢ u3j., ucmp. de/392522 (ObC
u gon. — M. : M3matensctBo FOpaiit, 2016. — 248 c. FTOPAUT)
2 Epodees, B. JI. Termmotexanka B 2 T. Tom 1. TepmogumHaMuka u YMO BO https://urait.ru/bco
TEopHs TEIUIOOOMEHa : YIeOHHK [T OaKaaBpuaTa U MarucTpaTrypsl / de/400390 (ObC
B. JI. Epodees, A. C. Ilpsxum, I1. JI. Cemenos ; mon pex. B. JI. IOPAUT)
Epodeesa, A. C. IIpsxuna. — M. : U3garensctBo FOpaiit, 2016. —
308 c.
JlonoHUTEILHAS JIMTEPATypa
1 Epodees, B. JI. Terutorexauka B 2 T. ToM 2. DHepreTuueckoe YMO BO https://urait.ru/bco
HCIOJIH30BAHUE TEIUIOTHI | YUCOHUK 15 OakaiaBpuara u de/400460 (9BC
maructpatypsl / B. JI. Epodees, A. C. IIpsxuHn, I1. JI. CemeHOB ; o IOPAUT)
pen. B. JI. Epodeesa, A. C. Ilpsixuna. — M. : U3narensctBo KOpaiir,
2016. — 198 c.
2 Tennorexuuka: yue6. / B. H. Jlykanun, M. I'. Illatpos [u ap.] ; nox MO P®
pen. B. H. Jlykanuna. - U3n.7-e, ucnp. - Mocksa: Beicu. mik., 2000,
2009. - 672 c. : mi. — 48 9K3.
Iepuonuyeckue KypHaJIbI
1 «"opHBIH KypHAI» €XKETr0IHO
2 «"opHOe neno» €XETOHO
8. Ilepeuenn pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT",
He00XO0AUMBIX /1JIs1 OCBOCHMS U CHUILIHHBI (MOIYJIA)
1. Topnoe neno. MHpOpMaMOHHO-CIIPABOYHBIN CAlT O TOPHOM MPOMBIIUIEHHOCTH
URL: http://www.mwork.su
2. Caiit Pocrexnamzopa P® Marepuansl no 6€30MacHOCTH B TOPHON IPOMBIIIIJICHHOCTH
URL: http://www.gosnadzor.ru
3. VYronwusrii mopran URL: http://rosugol.ru
4. Beicmiee TopHOE 00pa30BaHME: MHTEPHET MOPTal. Y4eOHO-METOIUYECKOE OOBEIUHECHHE

BVY30B P® no obpazosanuto B obsactu roproro nena URL: http:// www.fgosvo.ru
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Catimvol ocypHanos no 20pHou memamuke:
VYrone URL: http://www.rosugol.ru/jur_u/ugol.html

lNopnsiit xxypran URL: http://www.rudmet

FopHaﬂ MPOMBIIIJICHHOCTDb

URL: http://www.mining-media
I'oprnoe o6opynoBanue u anekrpomexanuka URL: http://novtex.ru/gormash

9. Onucanue MaTepHaAJIbLHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOI /ISl OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIIMHE

. Ilepeyenn
Bunb1 yuyeoHoi
HaumeHnoBanue OCHOBHOTI'0
= padoTsl (1ekums,
= HaumeHoBaHue TeMbl NPAKTHY. 3ansTHS, | L ATHSHPOBARIDIX o6opynosanus (8
o p s ii. ka6 _ ~
< JU— AyAMTOPHii, KaGHHETOB, | T.4. ay/M0-, BH/IC0-,
Jafoparopuii u np. rpaduyeckoe
Jabopart.pab.)
CONPOBOKIEHME)
1. |OcHOBBI TEpMOTTHAMHUKH Jlexuus Ipoexrop,
MIpe3EHTaLIH,
KOMIIBIOTED
Beenenue B repmoguHaMuky.  |[Jlekuus, Ipoekrop,
OCHOBHBIEC CBOMCTBA U NPaKTUICCKUC U NpEe3eHTalNH,
HapaMeTpI)I COCTOSIHUS BUPTYaAJIbHBIC KOMIIBIOTEP
2. | repMO/IMHAMHYECKUX cHCTeM, 1 |1A00PaTopHbIe
3aHATHUSA
3aKOHKI ITPEOOpa30BaHU
SHEPTUH.
TepmonnHammaeckne mporieccsl [Jlekuust, IMpoexrop,
U OCHOBBI UX aHaJIu3a IMPaKTUYCCKUC U IIPpE3CHTAIINH,
3. BUPTYaJbHbIE KOMIIBIOTEP
nabopaTopHbIe
3aHATHUA
TepMoarHAMKKa TOTOKA Jlexuus, NeA403 IIpoexTop,
MMPaKTUYCCKUC U A511 MMpe3CcHTalU,
4. BUPTYaJIbHBIC KOMIBIOTEP
nabopaTopHbIe
3aHATHUS
DIeMEHThl XUMUYECKOI Jlexuns, IIpoexTop,
TEPMOJAUHAMUKHA IIPaKTHICCKUC 1 NIPE3EHTAlINH,
5. BUPTYaJbHbIE KOMIIBIOTEP
1a00paTOPHBIE
3aHATHA
Temmoobmen u MaccooOMeH Jlexnus, IpoexTop,
6. MPaKTUYECKUe Mpe3eHTAallNH,
3aHATHUA KOMIIBIOTEP
Mertoap! aHaIM3a Jlexuus, Jlexuus,
3(1)(1)6KTI/IBHOCTI/I MIPAKTHYECKUE MIPAKTHYECKUE
7 [TEPMOIMHAMIECKHX MPOLIECCOB SaHsTHs 3aHATHA

TOPHOT'O IIPOU3BOCTBA U
yTpaBlieHHS UHTEHCUBHOCTH
oOMeHa PHepruel B HUX

10. Ilepeyenb HHGOPMAUMOHHBIX TEXHOJIOTH, HCI0Jb3yeMBbIX IIPH OCYIIECTBJIECHUHN
00pa3oBaTeILHOIO NMpolecca Mo JUCHUIVINHE, BK/IIYAS NepedyeHb NPOrpaMMHOro
olecrieyeHus: U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

10.1. Tlepeuens nHOOPMAITMOHHBIX TEXHOJIOTHUN, UCITOJIH3YyEMBIX TTPH OCYIIECTBICHUN

IIpu ocymiecTBieHun 00pa30BaTENBHOIO Ipoliecca IO JUCIHUILUIMHE HCIHOJIB3YIOTCA
crenyromnme nHHOpPMalMOHHBIE TEXHOJIOTHU:

00pa30BaTeNLHOTO MpoIlecca MO TUCITUTUIHE
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¢ HCIIOJIb30BAHUC HA 3aHATUAX IJICKTPOHHBIX I/I3,Z[aHI/II\/’I (‘-ITGHI/IG HGKHI/Iﬁ C UCITIOJIb30BaAHUEM cnap”m-
MIPE3CHTAIINA, JIEKTPOHHOTO YU4EeOHOTO TTOCOOWS);
e OpraHu3aiysl B3aUMOJECHCTBHS C OOYUYAIOIIMMHKCS TOCPEACTBOM 3JIEKTpOHHOW mouThl U CJIO

Moodle.

10.2. IlepeyeHb NPOrpaMMHOro odecnevyeHust

-MicrosoftOffice (Word, PowerPoint)

10.3. Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

He ucnons3yrorcs.

20



JUCT AKTYAJIM3AIIMUA PABOYEH MPOI'PAMMBI JJUCHUIIJIUHBI

b1.0.23 TeniorexHuka

VYyeOHbIit
rox

BHecenHbIe H3BMEHEHUS

[IpenonaBarenb
(®HO)

[Iporokon 3acenanus
BBIITyCKaIOLLEH
Kadeapri(zaTta,HoMmep),
OO 3aB.xadenpoi,
MOJIITUCH
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