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1. AHHOTAILIUA

K padoyeii nporpaMme THCHHUIIMHBI

b1.0.27 O0mas 3HepreTuka
TpynoemkocTs 3 3.e.

1.1. Heab ocBoeHUst U KpaTKoe co/iep:KaHue JUCIHUIITTHHbI

Lens ocBoenus: llenbio u3yueHus AUCHUILIMHBL sBieTcs (OpMHpOBaHHE 3HAHUM O BHIAX
HOPUPOAHBIX UCTOYHUKOB 3HEPIrUM M crocobax MpeoOpa3oBaHUs MX B AJIEKTPUYECKYIO U TEIJIOBYIO
SHEpPruro. 3agauell M3ydyeHUs AUCLUIUIMHBI SBISIETCS OCBOCHHE OOYyYalOIIMMUCS OCHOBHBIX THIIOB
9HEpPreTUYECKUX YCTAaHOBOK M CIIOCOOOB MOJYYEHMs TEIUIOBOM M 3JIEKTpUYECKON »Hepruu Ha Oaze
BO300HOBIISIEMBIX U HEBO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH.

Kpatkoe conep:xanue nucuniuingbl: Kypc HanpaBiieH Ha IOJIy4eHHE CTY JCHTAMU IIPEICTaBICHUS
0 BCEX BHUJAX AIJIEKTPOCTAHIWH, paboTarommx Ha 0aze pas3IMYHBIX HYHEPreTUYECKUX PECypcoB, 00
OCHOBHBIX, MPOUCXOASIIUX B HUX Ipolieccax npeoOpa3oBaHus, Nepeaadu U NoTpedeHUs] SHEPTUH, O
NPUHIHUIAX paboThl ¥ KOHCTPYKTHBHOM BBHITIOJTHEHUHM SHEPTeTUYECKHX YCTAaHOBOK, O COBPEMEHHOM

COCTOSAAHUH U NICPCIICKTHUBAX PA3BUTUA Tpa,[[I/ILII/IOHHOﬁ 1 BO30OHOBIIEMOI OHEPICTUKU

1.2. IlepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH pPe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

BIIAJICTh:

TIOHSATHITHBIM aIllapaToM,
KJIaCCU(UKAIIUN THIIOB
AJNIEKTPOCTAHIIUHN B UX
OCHOBHOT'0 000pYI0BaHMUS;

HanmenoBa | Ilmanupyemsie WNHaukatopsl [Inanupyemslie pe3ynbTaTsl OneHouHbIE
HUE pE3yJIbTaThI JOCTUKCHHUS 00yuyeHHs [0 JUCLUIUINHE CpelcTBa
KAaTEerOpHUH OCBOEHUS KOMIIETEHIINH
(Tpymmbl) | mporpaMmsbl (KO
KOMIIETEHII U COJIepKaHue
ui KOMITCTCHIIHH )

[Ipoektnbie | [IK-1 Cnocoben | I[1K-1.4 Pemaer | 3Hath: JUCKYCCHSI,
IIPUHUMATh BOIIPOCHI OCHOBHBIE BH/IbI pabouas
ydacTue B MIPUCOEANHEHUS | SHEPTrOPECYpPCOB, CIIOCOOBI TeTpaib,
IIPOEKTUPOBAHUM | K npeoOpa3oBaHus UX B Pa3HOYPOBHEB
00BEKTOB DSHEPrOCUCTEME, | MIEKTPUYECKYIO U TEIUIOBYIO | bIE 3a/1a4H,
npodeccuoHaIbH | BHIOMpAeT SHEPTUI0, OCHOBHBIE TUIIBI IIpaKTU4ecKas
Ol IEATENBHOCTH | CIIOCO0 HHEPreTUUECKUX YCTaHOBOK; | paboTa,

B COOTBETCTBUU C | KaHAJIM3aLUU JIOKJIaJ,
TEXHUYECKUM AIIEKTPOIHEPTUU | YMETh: coo011eHue,
3a/laHueM U UCIIOJIb30BaTh METOBI 3aJlaHue,
HOPMAaTUBHOTEXH OLICHKH OCHOBHBIX BHJIOB TECT, TPEHAXKEP
NYECKOU JHEPropecypcoB U

JOKYMEHTaIue, npeoOpa3oBaHus UX B

coburoas INEKTPUYECKYIO U TEIIOBYIO

pa3iInyHbIe SHEPrHIO; BIa/I€Th HaBbIKAMU

TEXHUUYECKHE, aHaJIN3a TEXHOJOTHYECKUX
SHEProdPPeKTHB CXEM IPOU3BOJICTBA

HBIE U 3JIEKTPUYECKOMN U TEILIOBOMI

JKOJIOTUYECKHE SHEPIHH.

TpeOoBaHUS




BJIaJIETh METOTUKOHU
MoCTpoeHUs rpaduueckoit
SHTPONPUTAHLHEHN [TUKIIOB
TEXHOJIOTMYECKOTr0 Mpolecca
BBIPAOOTKH JIEKTPUUECKON U
TEIJIOBOM SHEPIUH; BIAIETh

METOIUKOMN

COCTaBIAOIINX

NpeBapUTEILHOTO pacyera
napameTpoB 00OpyAOBaHUS U

npeoOpa30BaHMs SHEPTUH.

1.3. Mecto nucunnimmabl B ctpykrype OITIOII

HNunexc HanmeHnoBanue Ceme | naexchl 1 HAMMEHOBaHUS yU€OHBIX TUCIUATIIINH
JUCHUIUIUHBL (MOAYJIsA), | CTP (Monyneil), MpakTHK
MPaKTHKU n3yue Ha KOTOpbIE
JUTSL KOTOPBIX
HUSA onupaercs N
. coJiepKaHue JaHHOU
co/iep)KaHue JaHHOU
JTUCLMILTUHBI (MO JIs1)
IUCIAIIINHBI N
BBICTYIIAET OMOPOi
(Moyist)
b1.0.27 OO01mmas YHepreTHKa 5 b1.0.14 ®uzuka b2.B.03(I)
[IpousBoacTBeHHAs
SKCIUTyaTallMOHHAs
MpaKkTHUKa

1.4. SI3pik npenoxaBanusi: Pycckuil s3bIK




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brinucka u3 yue6Horo miasa:

NHnekc u HavMeHOBaHUE AMCIUIUIMHBI O Y4EeOHOMY b1.0.27 OGmas sHepreTrka
TIaHy
Kypc nzyuenus 3
Cemectp(bl) U3y4YeHHUS 5
dopMa MPOMEKYTOUHON aTTECTAIH (3a4eT/IK3aMeH) 3a4er
PI'P, cemecTp BBIOJIHEHUS 5
Tpynoemkocts (B 3ET) 3
Tpynoemkocth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108
Nel. KontraktHasn pabora o0yyarmmxcs ¢ | O6BeM ayTUTOpPHOM Brtu.c
npenoaasareneM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B yacax JOT um 20!, B
Jacax
O6beM padotsl (B yacax) (1.1.+1.2.+1.3.): 54
1.1. 3aHsATHS IEKIMOHHOTO TUMA (JIEKLIHHN) 17
1.2. 3aHSTHs CEMUHAPCKOTO TUIA, BCErO, B T.4.:
- CeMUHApPHI (TPAKTUIECKUE 3aHSITHS, KOJUIOKBUYMBI 34
W T.I1.)
- 1abopaTopHbIe PabOTHI -
- IPAKTUKYMBI -
1.3. KCP (koHTpOJAH C€aMOCTOSITEIBHOW pPabOTHI, 3
KOHCYJIBTAITHH )
Ne2. CamocrosiTesqibHass padora odyuaromuxcs (CPC) 54
(B yacax)




3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnipeaesienne 4acoB o TeMaM M BHIaM Y4eOHBIX 3aHATHI

Tema Bcero KonraktHas paboTa, B yacax
4acoB Yacer CPC
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OCHOBBI TEPMOAMHAMHUKHI 34 5 - - - 11 - - 18
DHepreTu4ecKoe TOMINBO 35 5 - - - 11 - 1 18
DNIeKTPUUECKUE CTAHIIIU 39 7 - - - 12| - |2 18
pa3INYHbIX THIIOB
Bcero uacos 108 17 | - - - [ 34 ] - |3 54

BHU OB TOILJIMBA.

3.2. Copepxanue TeM NPOrpaMMbl AUCHHUIINHBI
Tema: OcHOBBI TepMOAMHAMUKU. BHYTpeHHssI 3HEprust U crnocoObl ee U3MepeHus: padbora u
KOJIMYECTBO TEIUIOTHl. lIepBBIii 3aKOH TEpPMOJMHAMUKH, NPUMEHEHHME 3aKOHAa TEPMOJAMHAMHUKH.
Heo6xoauMoCTh TEIIOBBIX TMPOILIECCOB B TMpupoje. Bropoit 3akoH TepmoauHaMuku.TerioBbie
nsuratenu. O6mue npuHuumnel padotsl. KI1/1 nBuraresns.
Tema : DHepreTrueckoe TOIIMBO. OCHOBHbBIE BUABI TOIIMBO. CpaBHUTENbHASI XapaKTEPUCTUKA

Tema : DiieKTpudecKue CTaHIIUU Pa3InIHbIX TUIIOB. [ UApO3HEpPreTHYECKUE YCTaHOBKHY.
OHepreTuyeckas cuctema, rpaduku Harpy3ku. OCHOBHOE SHEPIeTHYECKOe
o0opynoBanue.HeTpaquiimoHHbIe HCTOUHUKH SHEPTUH. TEIIOBbIE U AaTOMHBIE JIEKTPOCTAHIIUY.

3.3. ®opMbI U MeTObI IPOBEICHNUS 3AHATHH, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHH
B npouecce npenoaaBaHusi IUCHUIUIMHBI UCTIONb3YIOTCS TPAJUIIMOHHBIE TEXHOJIOTUU HapsIy C

AKTUBHBIMH ¥  HWHTEPAKTHBHBIMH
00pa30BaTeILHOM MPOIIECCe

TEXHOJOTHSAMH. Y4eOHBIE TCXHOJIOTUH, HCIIOJIb3yCMBIC B

CTaHIIMH pa3JINYHBIX
THUIIOB

Pazgen Cemectp Hcnons3zyemblie Komn-Bo yacoB
aKTHUBHBIC/MTHTEPAKTUBHBIC
o0Opa3oBaTeNbHbIC
TEXHOJIOTHH

OCHOBBI 5 [IpoBenenue uccinenoBaHuin 8

TEPMOJIMHAMUKHI KnaccHo-ypouHnas cucrtema

DneKTpuuecKue 5 Jleknuu ¢ uCnoJIB30BaHUEM 9

MYJbTUMEIUNHBIX
TEXHOJIOTUH

Bcero

17




4. Ilepevyennb yueOHO-METOAMYECKOT0 00ecrieYeHHs 1JIs CAMOCTOSITEILHOM PadoThI
o0yyarommxcsi Mo JUCHUNIHHE

Conepxanune CPC
No HaumenoBanue Bung CPC Tpyno- DopMBI U METOBI
paznena (Tembl) €MKOCTb KOHTPOJIA
IUCIUATLIAHEI (B
Jacax)
1 | OcHoBBI ayIMTOpHas 18 AHanu3  TEOPETUYECKOTrO
TEPMOJIMHAMUKU MaTepuaa,BbIIOTHEHHIE
MIPAKTUYECKHX 3aJaHUM.
2 | DHepreTuyeckoe BHEAyUTOpHAs 18 [ToaroToBka KOHCIEKTOB.
TOIUIMBO
3 | DnekTpuyeckue ayuToOpHas 18 AHamu3  TEOPETHUYECKOTO
CTaHIMHU Pa3TUYHBIX Marepuana,
TUIIOB BBITIOJIHEHUE
IIPAKTHUYECKUX 3aJaHUM.
Bcero gacos 54

5. Metoauyeckue ykazaHusi AJsl 00y4ar0IMXCs 10 OCBOEHUIO TUCIUIIHHBI

MeToauveckue yKazaHus JJIs TOMOIY OOYyYaroIIMMCS B YCIEITHOM OCBOCHHH JHUCIUTUIHHBI B
COOTBETCTBUHM C 3alUIAHUPOBAHHBIMH BUJAMH YYE€OHOH W CaMOCTOSATENBHOW pabOThI
00yJaroIuXCs:

1. Meroauueckue yKa3aHuUs 1O BBITIOJHEHHUIO IPAKTHYECKUX PadoT:
http://moodle.nfygu.ru/course/view.php?id=14640

PelTHHIOBBIN perjJamMeHT Mo JUCUHUILIUHE:

Bun BeinonHsemoil yue6Ho#H paboThl KomuuectBo KonuyectBo
(KOHTPOJIMPYIOLIME MEPOIPUSATHS) 6astoB (min) Oay10B (max)
Omnpoc 20 35
TectupoBanue 20 30
[TpakTuyeckue paboThI 20 35
KoanuecTBo 0a/1J10B 17151 OJIy4eHHs 3a4eTa (min-max) 60 100




6. ®OH/I O1IEHOYHBIX CPECTB /sl IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAlMU 00y4aloIMUXCsl M0

AUCHHUIIIMHE

6.1. Iloxa3aresn, KpUTEPUM U HIKAJIA OLlEHUBAHUS

Konbr WNupukaTtopsl [Toka3zarens [IIxansl OLIEHUBAHUS YPOBHS
OLIEHUBAEMBbIX JOCTH)KEHUS OLICHUBaHMS c(OpMHPOBAHHOCTH
KOMIIETEHIIN I KOMITETCHIINI (mo m.1.2.PTI[T) KOMIIETEHIIHI/3JIEMEHTOB

KOMIIETEHIINI
YpoBHH Kpurepun Ouen
OCBOCHHUS OLIEHUBaHMS Ka
(eckpunTOpHl)
ITIK-1 Cnocoben [IK-1.4 Pemaer | 3HaTh: OcBoeno | JlaH ITOJIHBIN, 3aure
NPUHUMATh BOIIPOCHI OCHOBHBIE BU/]IbI pa3BEPHYTHII HO
ydacTue B IIPUCOEANHEHNS | SHEPrOPECYPCOB, OTBET Ha
IIPOEKTUPOBAHUU K CHoco0bl MIOCTaBJICHHBIN
00BEKTOB SHEpProcucTemMe, | MpeoOpa3oBaHUs UX BOIIPOC,
npo¢eCCUOHANILHON | BEIOUpaAeT B DJIEKTPUUYECKYIO U MIOKa3aHO YMEHHE
JESITEIbHOCTH B crocob TEIUIOBYI0 SHEPIHIO, BBIJIETIUTH
COOTBETCTBUM C KaHaJIN3aluu OCHOBHBIE TUIIBI CYLLIECTBEHHBIE U
TEXHUYECKUM AIIEKTPO3HEPTUH | SHEPIEeTUUECKUX HECYILIECTBEHHbBIE
3aJJaHUEM U YCTaHOBOK; IPU3HAKH,
HOpPMAaTUBHO- IIPUYUHHO-
TEXHUYECKON YMETh! CJIEJICTBEHHBIE
JOKYMEHTaIUeH, HCII0JIb30BATh cBs3u. OTBeT
coburoas METO/Ibl OLEHKU YETKO
pa3ianyuHbIe OCHOBHBIX BUJIOB CTPYKTYypHUPOBaH,
TEXHUUYECKUE, SHEPropecypcoB U JIOTUYEH,
SHEprosd- npeoOpa3oBaHus UX U3JI0KEH
(eKTHUBHBIE U B JIEKTPUYECKYIO U JUTEPATyPHBIM
HKOJIOTUYECKUE TEIJIOBYIO SHEPTHUIO; S3BIKOM C
TpeOOBaHUS BJIaIETh HaBbIKAMU HCII0JIb30BaHNUEM
aHanmu3a COBPEMEHHOM
TEXHOJIOTMYECKHUX THCTOJIOTMYECKOI
CX€M MPOU3BOCTBA TEPMUHOJIOTHH.
JIEKTPUYECKOUN U MoryT GbITH
TEIJIOBOM SHEPIUH. JOMYILEHbI 2-3
HETOYHOCTHU WJIH
BJIAJICTh: HE3HAuUTeNbHbIE
MOHSITUHHBIM OIITMOKH,
anrmaparom, UCTIPaBJICHHBIE
KIaccu(uKanuu CTYJIEHTOM C
THUIIOB MOMOILBIO
ANEKTPOCTAHLIUN U npenoaaBaTes.
UX OCHOBHOI'O B npaktuueckom
o0opyI0BaHuS; 3aJIaHUA MOTYT
BJIaJICTh METOJUKON OBITh JJOMYIIECHBI
MIOCTPOEHHUS 2-3 akTuyeckue
rpaduueckoit OIINOKHU
SHTPOINPUTAHLIAEH He OtBer He
LIUKJIOB OCBOGHO | MPEACTaBIsAET 3auTe
TE€XHOJIOTMYECKOI0 coboi HO
nporecca pa3po3HEHHbIE




BBIPaOOTKH
NIEKTPUUECKON U
TEIJIOBOM DHEPIUH;
BJIaJICTh METOJUKON
MIPEIBAPUTEIILHOTO
pacueTa napaMeTpoB
000pyI0BaHUS U
COCTaBJISIOLINX
npeoOpazoBaHUs
SHEPIUu.

3HAHUS C
CYyIIECTBEHHBIMU
omHrOKaMu 10
BOTMIPOCY.
IIpucyrcrByror
¢dbparMeHTapHOCT
b, HEJIOTUYHOCTh
H3JI0KCHHUS.
CryneHT He
OCO3HAET CBS3h
00cyKIaeMoro
BOMpOca 1o
owiery ¢
JIPYTHMH
o0beKTaMu
JACITUATITUHBI.
OTCyTCTBYIOT
BBIBOJIBI,
KOHKPETH3AIUS 1
JIOKa3aTeIbHOCTD
M3J10KeHUs. Peub
HErpaMoOTHasl,
TEPMHUHOJIOTHS
HE HCTOIb3YETCH.
JIOMOTHUTEbHBI
€ ¥ YTOYHSIOIIHE
BOTIPOCHI
npenoaaBaTens
HE TIPUBOJIST K
KOPPEKIHNH
OTBETA CTYJICHTA.
B npaktnueckom
3aJJaHUuHN
JOTIyIIeHO Ooee
5 akTHUecKux
OIMOOK. WU
OTBeT Ha BOIPOC
MTOJTHOCTBIO
OTCYTCTBYET WIJIH
OTKa3 OoT OTBETA




6.2. [IpumepHble KOHTPOJIbHBIE 33JaHUS (BOIIPOCHI) JUIsl IPOMEKYTOYHOM aTTeCTalluu

TecToBbIC 3a1aHUS 11O KYPCY TUCITUTUIAHBI

1. Monomuute ### 3aKOH TEPMOAMHAMUKH - 3aKOH MIPEBPAIICHUS U COXPAHEHUS SHEPTUU

2. JlononHute ### 3aKOH TEPMOJUMHAMHUKM - YCTAHABIMBAET YCJIOBUSA MPOTEKaHUS U
HANPaBIEHHOCTh MaKPOCKOMMYECKUX MPOIIECCOB B CUCTEMaX, COCTOSIIIUX W3 OOJIBIIOTO KOJUYECTBA
YaCTHII

3. JlononmuuTte ### COCTOSIHUEM - HAa3bIBACTCSI COCTOSHUE TeJa, IPU KOTOPOM BO BCEX €ro TOUKax
oowema P, v u T u Bce npyrue Gpu3ndecKkue CBOWCTBA OJTMHAKOBBI.

4. lononaute ### - ogHa U3 GU3NYECKUX BEITUYHH, XapaKTePU3YIOIINX TEIUIOBOE COCTOSIHUE Teja
WIH CHCTEMBI TeJI. B OTKPBITBIX CHCTEMaX JaHHAs BEIMIMHA MOYKET MOHIKATHCS 32 CUCT YBEIUICHHUS
€€ BO BHEIIIHEH cpenie

5. JlononHuTe ### - BElIeCTBO B TBEPAOM, >KHJIKOM WJIU ra3000pa3HOM COCTOSTHUU, 00J1a/1ao1ee
SHEpruei, KoTopas MOKeT ObITh MPEBpaIlleHa B UCIIOIB3YEMBbIi BUJl SHEPTHUH.

6. JlonmonHuTe ###— UCTOUYHUKHU SHEPTUH, 00pa3yIONINECs HA OCHOBE TOCTOSIHHO CYIIECTBYIOIIUX
WM TIEPUOINYECKU BO3HUKAIOIIUX MPOIIECCOB B MPHUPOJIE, a TAKKE )KU3HEHHOM IUKJIE PACTUTEIHHOTO
¥ )KHBOTHOTO MUPA U JKU3HEACITEIHHOCTH YeJI0BEYECKOT0 OOIIECTBa.

7. JomonHuTte ###— KOMIUIEKC B3aUMOCBS3HBIX CHCTEM (OT [OOBIYMM W TPOU3BOICTBA
DHEPTETUYECKUX PECYpPCOB JI0 KOHEUHOTO TOTPEOJICHHSI DHEPTUH), COCTOSIINX W3 JSHEPTeTHYECKHX
00BEKTOB, O0BbETMHEHHBIX /711 OOECTIIeUeHUsI MOTpeOUTENei BCeMH BHIaMU YHEPTHH.

8. OTMeThTe MpaBHIBHBIN OTBET Y paBHEHHE TIEPBOTO 3aKOHA TEPMOAMHAMUKN UMEET CIICAY O
BU]I:
Q=U2-L)+LQ=U2+Ul)+L

Q=U2-Ul)+L
Q=(U2+Ul)-L
9. Hlonmonmuute ### - 3TO Ta3, y KOTOPOrO OTCYTCTBYIOT CHJIbl B3aMMHOTO MPUTSHKEHUS H
OTTaJIKWBAHUS MEXKIYy MOJIEKYJIAMU U pa3Mephbl MOJIEKYJ HE YUUTHIBAIOTCS
10. OT™MeTbTe NpaBUIIbHBIA OTBET Y PaBHEHUE COCTOSIHUS HICAIBHOTO ra3a:
P-v=R/T

Pv=R-T
P-T=R
Pv=RT

11. lononHute ### — yCcTpOUCTBO, B KOTOPOM IIPU NEPEMEILLIEHUH ra3a M0 KaHAITy IPOUCXOIUT €T0
paclIMpeHue ¢ YMEHbIIEHUEM JaBJICHUS U YBEIUYEHUEM CKOPOCTH.

12. JlononHute ### - ycTpoiicTBO, B KaHaJle KOTOPOrO HPOHMCXOTUT CKaTHe pabouero Tena c
YBEJIMYEHUEM €TI0 JAaBJICHUS U YMEHbIIEHHEM CKOPOCTH.

13. JlononiHuTe ### - sBIEHUE, IPU KOTOPOM Iap WM ra3 MEPEXOAUT C BBHICOKOTO JIABICHUS Ha
HU3KOe 0€3 COBEPIIICHUS BHEITHEH pabOThl M O€3 MOIBO/Ia WIU OTBOJIA TEIIOTHI.

14. lononHuTe ### - mpoliecc nepexo/ia TBEPAOro BEIIECTBA HEMOCPEICTBEHHO B Map

15. OTtmeTrbTe mnpaBUIbHBIA OTBET TepMuYecKWil K.I.J. IWKiIa PeHkuHa ompenensercs Mo
yYpaBHEHHIO:

nt=(ql - q2)/q2

nt=(ql - q2)/ql

nt=1(ql +q2)/ql

nt=(ql —g2)-ql

16. Jlomonnute ### — mpolecc Nnepenadyd TEIUIOThl, MPOUCXOMSAINIMN MPU HEMOCPEICTBEHHOM
KOHTAaKTE€ TeJl WM YacTUIAMH Tell C pa3IMYHbBIMH TeMIlepaTypaMd M TPEeACTaBsieT CcoOon
MOJIEKYJIIPHBIN NPOLiecC epeaady TEIUIOTHI.

17. JlononHute ### — 3TO NEPEHOC TEIJIOTHI NIPU MEPEMELICHUH U NIEPEMENIMBAHUM BCEH MacChl
HEPaBHOMEPHO HarpeThIX *KHUIKOCTH WU Ta3a.



18. JlononmHuTe ### - 0AHOBPEMEHHBIN MEPEHOC TEIJI0THl KOHBEKIMEN U TEIIONPOBOAHOCTHIO. 19.
Jlononnute ### - Ha3pIBaeTCs mepenavya TEIUIOTHl OT TOPSYEro TEIUIOHOCUTENS K XOJOJHOMY
TETITIOHOCHUTEIIO YePE3 CTEHKY, PA3ICIAIONIYI0 9TH TEIUIOHOCUTEIH.

Kpurepun onienku tecra

Ne n/mt [IponeHT BBINMOJIHEHHBIX Onenka baser
3alaHUN
| 90-100 OTnuaHO 25-30
2 50-90 Xopo1io 20-25
3 20-50 Y 10BIIE€TBOPUTEIIHHO 10-20
4 0-20 HeynosierBopurenbHO 0-10

KommnuiekT 3aganuii /st NpaKTHYeCKUX padoT nmo pasaeiay «OCHOBbI TEPMOANHAMHKH
Tema Nel: «OcHOBHBIE TEpMOIUHAMUYECKHE MPOIIECCHl. Pacuer mapameTpoB pabounx Temn»

3ananme 1: Bo3ayx, umerommii HaganbHoe nasinenune P1=0,1MIla u temnepatypy t1=20°C,
CXKMMAETCSI B OJTHOCTYIIEHYATOM IOPIIHEBOM KoMIpeccope 10 aaBiieHusi P2. CxxaTtue MOXKeT
GBITB HU30TCPMHUYCCKUM, aI[I/IaGaTHBIM U TIOJIUTPOIIHBIM C TIIOKAa3aTCJICM TOJHMTPOIIBL 1.
Onpenenutsb 11l KaXkI0T0 Mpolecca CKaThs Bce HayallbHbIE M KOHEUHBIE TapaMeTphbl BO3AyXa,
cunTad €ro UACAJIbHBIM Ta30M; OTBCACHHYIO OT BO3yXa TCIJIOTY Q, KBt n TCOPCTUUICCKYIO
MOIITHOCTh TIpHBOaa KoMmriipeccopa N, kBT, ecnu mpous3BoauTeasHOCTh Kommpeccopa G, Kr/c.
JlaTh cBOgHYIO TabauIly U n300paskeHHe MPOIECCOB CKATHS B pv- U Ts-nuarpamMmax.

Tabnuia: BapuaHTsr

ITocnemuss n [Ipeanocnenusis | P2, MIla G, kr/c

nudpa mudpa nudpa mmdpa
0 1,10 0 0,8 0,1
1 1,12 1 0,9 0,2
2 1,14 2 1,0 0,3
3 1,16 3 1,1 0,4
4 1,18 4 1,2 0,5
5 1,20 5 1,3 0,6
6 1,22 6 1,4 0,7
7 1,24 7 1,5 0,8
8 1,26 8 1,6 0,9
9 1,28 9 1,7 1,0

3apanue 2: PaccumTaTh TEOpPETHYECKUMU ITMKI JABUTATeNss BHyTpeHHero cropanus (/IBC),
cuuTas, YTo pabOYMM TEJO SBIAETCS BO3MyX C HavaubHbIMU mapamerpamu P1 =0,1Mlla,
t1=20°C. OnpenenuTb OCHOBHBIE MapaMeTpsl padouero Tena P, V, T Bo Bcex Toukax IHMKIIA,
u3MeHeHue BHyTpeHHel sHeprun AU, sHTanenuu Ah, sHTponuu AS ais BceX MpOLECccoB U A
[IUKJIA; TETUIOTY ¥ paboTy JJIs MPOLIECCOB U IS IIMKJIIA, a Takke Tepmudecknit KIT/] nukina. lath
CBOAHYIO TabnuMIly U n300pa3uTh Uk B PV- u TS-aunarpammax.
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Tabnuma: BapuanTsl

[Tocnennss | Huxn Crenens | IIpeanocnenusas | CteneHb Crenenn
mdpa ckatus, | uudpa mudpa | HOBBILIEHUS | IPEIBAPUTEIHLHOTO
muppa € JIaBJICHUS], A | pacIiupenus, P
0 Otto0 *) 8 0 2.4 2,1
1 9 1 23 2,0
2 10 2 2,2 1,9
3 16 3 2,1 1,8
4 Huzens **) | 17 4 2,0 1,7
5 18 5 1,9 1,6
6 12 6 1,8 1,5
7 Tpunknepa- | 13 7 1,7 1,4
8 Cabara 14 8 1,6 1,3
9 15 9 1,5 1,2

[Ipumeuanue: HE3aBUCUMO OT UCXO/HBIX JaHHBIX PUHUMATh *) p=1 ISl IUKIJIOB C U30XOPHBIM

MOABOIOM TETUIOTHI (UK OTTO) M **) A=1 1151 HMKJIOB ¢ U300apHBIM MTOABOIOM TETUIOTHI (IIHKJIT
Huzens).

3ananme 3: Onpenenuts 3pPekTHBHYI0 MOIIHOCTh Ne ra3otypounHoi yctaHoBku (I'TY) 6e3
pereHepanuu TeIIoTh U ee 3P dextuBHbIN KI1J] 110 3a1aHHON CTETICHH TTOBBIIICHHUSI TABICHHS 2
1 B =P P/, usBectusim agnabatueiM KIIJ[ TypOunsl NT u xommpeccopa | K , remneparype
BO3/yXa Iepen KomnpeccopoM 1 t, Temreparype rasza nepex TypouHoii 3 t 1 o pacxoy Bo3ayxa
yepe3 ['TY GBO3 . U306pa3uts mukia ['TY B PV- u TS- nuarpammax. [loka3aTh, kKak 3aBHCUT
tepmuuaeckuii KITJI I'TY or cTeneHu MoBbIIEHUS AaBlIeHUs [3

Tabnuna: BapuaHTsl

[Tocnennss | t1,°C t3, °C B IIpennocnenuss | Nk nT GBO3 ,

mudpa mudpa mudpa Kr/C

mdpa
0 30 850 7,2 0 0,82 0,89 57
1 27 830 9,0 1 0,81 0,88 55
2 24 880 8,8 2 0,79 0,85 52
3 20 900 8,5 3 0,82 0,87 50
4 17 920 8,2 4 0,81 0,86 48
5 14 860 8,0 5 0,80 0,84 45
6 12 840 7,5 6 0,79 0,82 42
7 10 820 7,0 7 0,78 0,86 40
8 7 800 6,5 8 0,77 0,83 38
9 6 780 6,2 9 0,76 0,85 35

Tema Ne2: «CocrtaB Tomniusa. TensioBoii 6ananc u KII/{ kotioarperara.

3aganue 1: 3agaHo TOMIMBO M MAapOMPOM3BOAMTEIHHOCTh KoTioarperara D. OmpenenuTtsb
COCTaB TOIUIMBA MO paboueil Macce W €ro HU3IIYI0 TEIJIOTY CropaHus, CIocO0 CHKUTaHUS
TOIUIMBA, TUM TOIKH, 3HaUYeHUE KO3 uIrenTa n30biTka Bo3ayxa B Tonke o U B yXOASIIUX U3
TOIKH ra3ax oyX MO BEJIMYMHE MPUCOca BO3yXa M0 Ta30BOMY TPAKTy Ao, HAUTH TEOPETUUECKU
HeoOxoauMoe KomnuecTBo Bo3ayxa VO nis cropanus 1kr (1mM3 ) TonnrBa 1 00beMbI TPOYKTOB
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CrOpaHMs MPHU OyX, a TAKXKE SHTAIBIHIO YXOIAMX ra3oB lyX mpu 3agaHHOM TemImeparype
YXOJISIIIMX Ta30B tyX U MX BIarocojepxanuu dyx
Tabnuna: BapuaHTsl

ITocnen- | Bun Toruinsa [Mpennocnennss | D, T/4 Aol tyx, °C

HSs mdpa mudpa

udpa

ndpa

0 Ky3neuxkuit yrons I 0 160 0,15 130
(KaMEHHBI, Ta30BBI)

1 Ma3zyT ManocepHHUCTHIN 1 20 0,16 130
I"a3 u3 razompoBoa 2 10 0,18 130
“Cpennsst Asus - Llentp”

3 UYenssbunckuit yrons b3 3 120 0,20 140
(Gyperit)

4 Ma3syT cepHUCTBI 4 25 0,22 140

5 I"a3 u3 razonpoBona “byxapa | 5 15 0,24 140
— Ypan”

6 Kancko—Aunnckuii yrons b2 | 6 80 0,26 150
(Gypstii)

7 Ma3syT BBICOKOCEPHUCTBIN 7 30 0,28 150

8 I"a3 u3 razompoBoa 8 20 030 150
“CaparoB — Mocksa”

9 Dxubacty3ckuii yroas CC 9 30 0,32 150
(Oypsri,
cnabocneKarouuiics)

3aganue 2: J{ns ycinoBuil 3amauu 1 onpenenuTs MoTepro TEIJIOTHI C YXOAAIIMMU Tra3amu q2,
COCTaBHTb TEIUIOBOM OanaHc KoTelbHOro arperara u onpeaenuts ero KITJ[ Opyrro. Onpenenuts
pacxoxa HatypajibHOro B u ycnoBHoro By TomnmB, ncnapUTenbHOCTh HAaTYypaabHOIO TOILIMBA.
JlaBnenue napa B kotie P1, Temneparypsl neperperoro napa tl 1 nurarensHoit Bossl tIB B3sTh
B COOTBETCTBHUH C BAPUAHTOM.

Tabnuna: BapuaHTsl

[Mpeanocnenusisa | P1, 6ap | °C [Ipeanocnenusisa | P1, 6ap | °C

udpa mudpa tl tIIB udpa mudpa tl tIIB
0 240 560 225 5 60 535 200
1 140 555 220 6 40 530 195
2 120 550 215 7 50 525 190
3 100 545 210 8 70 515 185
4 80 540 205 9 90 510 180
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Kputepuu onieHuBaHMsI MPaKTUYECKONW pabOThI

KoMmnerennuun XapakTepHucTrKa OTBETa Ha TECOPETUIECKHIMA KomnuectBo
BONIPOC / BBITTOJTHCHUS TTPAKTHYECKOTO 33 JaHUs HaOpaHHBIX
OaJu10B
T1K-1 Pabora BhIIIONIHEHA B COOTBETCTBUU C 30-35

METOAMYECKUMHU yKasaHusMHU. Bce pacuersl
COOTBETCTBYIOTMETOANYECKUM YKA3aHUAM,

CTYACHT YCTKO U HpO(l)eCCI/IOHaJIBHO OTBCYACT Ha
JOIMOJIHUTECIIbHBIC BOITPOCHI.

PaGora BelmOIHEHA B COOTBETCTBUU  C 25-30
METOJIMYCCKUMH yKa3aHusIMH. Bce pasmensl u
pacyeTsl COOTBETCTBYIOT METOOUYECKUM

yKa3aHUAM, CTYACHT cllab0 OpHEHTHpYeTCs B
YTEHWH  dYepTeka  paboTbl, HE  Bcerjaa
npohecCuoHaIBHO OTBeYaeT Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI

Pabora BhIIIONIHEHA B COOTBETCTBUU C 15-25
METOANYCCKUMU yKaBaHI/IHMI/I. BCG pa3z[em>1 nu
pacyeTsl COOTBETCTBYIOT METOANYECKUM

yKa3aHUAM, CTYJACHT HE OPUEHTUPYETCS B YTEHUU
yepTeka padoThl, HeMPOhECCHOHATHHO OTBEYAET
Ha JOMOJHUTCIILHBIC BOIIPOCHI.

PabGora BhIIOJHEHA HE B COOTBETCTBHUH C 0-15
METOJMYECKUMH yKa3aHUsIMH. Bce pacdersl
UMEIOT OImMOKM U TpeOyloT Tmepepacuera,
CTYIEHT clal0 OpHEHTUPYETCSs B UTECHUU
gyeprexa padoThl, HeMPOPECCHOHATHHO OTBEYACT
Ha JIONOJTHUTENbHBIE BOITPOCHI
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6.3. MeTonuueckue MaTepualibl, ONpeaeIIsIoIIne IPOLEeay bl OLICHUBAHUS

XapakTepucTuKH
npoueaypbl

Bupg npouenypsl

3a4€CT

[enp mpoueaypsl

BBISIBUTH CTENEHb C(HOPMHUPOBAHHOCTH KommeTeHuu [1K-1.4

JlokasibHbIE aKThI BYy3a,
periiaMeHTUPYIOIIHE
MPOBEJCHUE MPOLELYPbI

[lonoxeHne o0 MPOBENEHUU TEKYILErOo KOHTPOJIA
YCIIEBAEMOCTH M IIPOMEKYTOYHON aTTECTALUU
oOyuaromuxcss CBDY, Bepcus 3.0, yTBEp>KACHO PEKTOPOM
CB®Y 19.02.2019 .

[onoxenue o 6annpHO-peiiTuHTrOBOM crcteme B CBOY,
Bepcus 4.0, yrBepxaeHo 21.02.2018 r.

CyOBeKTB, Ha  KOTOPBIX | CTYIEHTHI 3 Kypca OakanaBpuara
HarpasJieHa poleaypa

Iepuon MPOBEACHUS | 3UMHSIS 3a4€THAs! HEJEIs
IPOLIEAY PbI

TpeboBaHus K MOMEIIEHUSM U
MaTepUaTbHO-TEXHUUYECKUM
CpeJCTBaM

TpeboBanus x OaHKy
OLICHOYHBIX CPE/ICTB

Onucanue  mpoBeIEHUs
MPOLEAYPbI

Ixanbr OLIEHUBAHUS
pe3yJIbTaTOB

[Ikana oueHuBaHus pe3ybTaToB MpuBeaeHa B m.6.1. PIIJI.

PesyinbraTe! npouenypsl

B pesynbrate cnaum Bcex 3amanuii miig CPC cryneHty
HeoOxonumo Habpath 60 6ayIoB, YTOOBI MTOYYUTH 3a4eT.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTAHBI
Ne Hannuue Hb CB®Y,
DJIEKTPOHHBIE
ABTOp, Ha3BaHUE, MECTO W3/IAHMUS, rpada, Kagenpai W3JIaHUs: TOYKa
U3/1aTeIbCTBO, TOJ] H3IAaHKS YIeOHOMH r;II:IIcII[)a ou 6JI-iIE/lI;(I)TeK JOCTYTIA K
JUTEPATYPBI, BUI M XapaKTEPUCTHKA pecypey
WHBIX HHPOPMAIIMOHHBIX PECYPCOB j;;é;ﬁ;o (HamMeHOBaHUE
. P 5BC, 9B CBOY)
OcHOBHas IuTepaTypa
1 | O6Gmas sHepreruka: Yueb. mocoOue + 24
1st ctyneHtoB / I'. @. BeicTpuIkuid. -
Mocksa: Axagemus, 2005. - 204 c. :
puc., TaomI. - (Cpennee
npodeccuoHanbHoe 00pa3oBaHue). -
bubmuorp.: 21 naszs. - ISBN 5-7695-
1793-X : 163-02.
2 OO6mas sHepreTuka: Yuel. mocodue. + 1
3-e u3x., crep. / I'. @. beicTpunikwmii. -
Mocksa: KHOPYC, 2016. - 296 c. -
(Cpennee npodeccruoHambHOe
obpazoBanmue). - bubmauorp.: 292-293. -
ISBN 978-5-406-02763-9 : 700,00.
3 | beictpunkui, I'. @. Obmas + 1 OGpa3oBarenpHas
HHEPreTHKA: YIHEPTETUIECKOE mwiardopma FOpaiit
obopynosanue. B 2 4. Yacts 1 : [catiT]. — URL:

CIPaBOYHUK JJIS1 BY30B /

I'. ®. Beictpuukuii, 3. A. Kupeera. —
2-e u3 M., uctp. u gon. — Mocksa :
N3patensctBo FOpaiit, 2023. —

222 c¢. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-03275-8. — Tekcr :
ANIeKTPOHHBIH // OOpazoBaTenbHas
miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514407

https://urait.ru/bcode
/514407

JlomosHUTENbHAS TUTEpATypa

Boicmpuyxuu, I'. @. O6mas
sHepreTrka. OCHOBHOE
obopynoBaHue : y4eOHUK IS
cpenHero nmpohecCuoHaIbLHOTO
obpazoBanus / I'. @. BeicTpunkmid,

I'. I'. 'acanragxues,

B. C. KoxxuueHKkoB. — 2-€ u31., UCIp.
" non. — Mocksa : 3paTenscTBo
Opaiir, 2023. — 416 ¢c. —
(ITpodeccronansHoe 0Opa3oBaHue). —
ISBN 978-5-534-10369-4.

+

OO6pazoBarenpHas
mwiatdopma FOpaiit
[caitT]. —

URL: https://urait.ru
/bcode/517780
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8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI

- MopynbHas
http://moodle.nfygu.ru/

00BEKTHO-OPUEHTUPOBAHHAS

JUHaAMHU4YCCKas

yueOHas

cpena

9. Onucanne MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 /ISl OCYIIeCTBJICHUS

00pa30BaTeILHOTO MPoIecca Mo THCIUTIIHHE

«Moodley»

Ne HanmenoBanue Temsl Bunpt yueOnoii | HammenoBanme IIepeyeHp OCHOBHOTO
paboThI CHEIHAIU3HPO obopymoBaHusi(B T.4.
(e, BaHHBIX ayJino-, BUJ€o-,
MPAKTHY. ayJIuTOpUH, rpaduueckoe
3aHATHA, KaOWHETOB, COIIPOBOXACHUE)
CEMUHApHI, naboparopuii u
nabopat.pad.) mp.
1 OCHOBBI Jleknus AS510 Buneoduinbm «OCHOBBI
TEPMOIMHAMHKH TpaxTaEyn TEPMOIUHAMHKID)
2 DHepreTU4ecKoe Jlekuus AS10 DNEKTPOHHBIN pecypc
TOILJIUBO [IpakTuKym JIEKIUA, MTPAKTUYECKUX
pa6ort. [Ipesenramuu. MY
10 CAaMOCTOSATEIBbHOMN
pabote. Buneopuism
3 DIEeKTpUYECKHE Jlexums AS10 DJIEKTPOHHBIN pecypc
CTaHIINH Pa3IUIHbIX JIEKIUH, MPAKTUIECKUX
THTIOB pabor. [Ipezerranuu. MY
10 CaMOCTOSTEIILHON
pabote. Buaeodumism

10. Ilepeyenb MHPOPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX IIPH OCYLIECTBJICHUHI
00pa3oBaTe/ILHOIO Mpouecca Mo AMCUMILVINHE, BKJIKYAasl lepeYyeHb POrpaMMHOro odecre4eHust
U MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM
10.1. Ilepevyenb MHPOPMAMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHH
0o0pa3oBaTeIbLHOI0 NMpoecca No IMCHUILINHE

[Tpu ocymiecTBiIeHHH 00pPa30BATEIBHOTO MPOIEcca MO AUCHUTUIHHE UCIONB3YIOTCS CIEeIYIOIIHe
MH(GOPMaILMOHHBIE TEXHOJIOTUU!
® UCMHOJb30BAaHUE HA 3aHATUAX SJCKTPOHHBIX M3IaHUN (YTEHHE JICKIUH C UCIOIb30BAaHUEM CIaiii-
MPE3eHTAIINIA, JIEKTPOHHOTO YU4eOHOT0 OCOOws);
® JWCIOJb30BaHUE CICIMATU3UPOBAHHBIX U OPUCHBIX MPOTpamMM, HH(POPMAIMOHHBIX (CIPABOYHBIX)
CUCTEM;
e oOpraHm3alys B3aUMOJCUCTBUS C OOYYAIOIIMMHUCSA TMOCPEACTBOM JNIEKTpoHHONW mouTel u CJ1O
Moodle.

10.2. IlepeyeHb NpPOrpaMMHOro odecreYeHnst
MSWORD, MSPowerPoint, nanoCad, Excel, Visio.

10.3. Ilepeuenb MHGOPMAIHMOHHBIX CIPABOYHBIX CHCTEM
Koncynprant+, I'apant

16



JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.27 O0mas 3HepreTuka

VueOHbBII BneceHnnble n3aMeHEeHUS IIpenonaBarens IIpoTokon 3acenanus
rox (®HO) BBIITyCKatOIIeH
Kadeapri(aTa,Homep),
®UO 3aB.kadeapoit,
MMOINCH

B mabnuye yxazvieaemcs monvko xapaxkmep usmenenull (Hanpumep, usmeHnenue memol, CRUCKA UCIMOYHUKO8 NO meMme Ulu
memam, CpeodCcma NPOMeNCYMOUHO20 KOHMPOJIs) ¢ YKA3aHuem nyHkmos pabouet npoepammol. Camo codepoicarue usmeHeHul
opopmasemca npunodicenuem no CKEO3HOU Hymepayuu.
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