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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: - B nepefadye CcTyaeHTam OObEMa 3HaHWA O nepefjave TeNnoTtbl U Macchl,
obecneyvnBatoLLmx BocnpusatTme yd4ebHbIX KypcoB B COOTBETCTBUM C HanpaBrieHNEM « TennosHepreTuka n TensioTeEXHMKa;

- 0OyyeHuo CTyaeHTOB KBanMPUUUPOBAHHO MPOBOAUTbL pacyeTbl 3ajad KOHBEKTMBHOIO TennoobmeHa,
TennoobmMeHa npu asoBbIX U XMMUYECKUX NPEBpPALLEHMSX;

- B WCMNOSb30BaHUN  (haKTUYECKOr0  Hay4yHO-TEXHWYECKOrOo  Marepuana Kypca [Ans  He npepbiBHOWM
MMPOBO33PEHYECKON N METOLONOMMYECKON NOArOTOBKN CTY4EHTOB.

1.2 3apauv QUCUUNINUNHGI:

MpnobpeTeHne 1 TBOpPYECKOE YCBOEHME CTyAEHTaMu BOMPOCOB TennoobmeHa npu pas3oBbiX M XMMUYECKUX
npeBpaLLeHusaX:

- TennoobMeH Npu KOHAeHcauMmn napa;

- TENNOOOMEH NPU KUMEHUN XXUAKOCTEN 1 PaCTBOPOB;

- TENNO- 1 MacCcoOOMEH B [BYXKOMMNOHEHTHbIX cpeaax.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:
MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

OHepreTnyeckne yCTaHOBKU BbICOKOW 3CEKTUBHOCTN B MPON3BOACTBE 3M1IEKTPUUECKON U TEMSIOBOW SHEPTUN
TennomaccoobmeHHoe obopyaosaHne TOC n ASC

MaTemaTtnyeckoe mMoaenupoBaHue paboynx NPoLECCOB B TEMSOIHEPTETUYECKUX YCTaHOBKaX
TennomaccoobMeHHble NPOLECChHI CYLLUKM U CyLUUMbHbIE YCTaHOBKU

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-5.1: Cnoco6eH Kk NpoBeAeHNI0 TEXHUYECKUX pacyeToB, TEXHMKO-IKOHOMUYECKOro U CTOMMOCTHOIO aHanusa
NMPOEKTHbIX PELLeHUIA TEenSIOMacCOOOMeHHbIX MPOLLECCOB U YCTaHOBOK

3HaTb: OCHOBHble MPUHUMMbLI TENIOMaccoobMeHa U MeToabl MaTeMaTUYeCKOro MOAENMPOBaHUS TEMOMacCOOBMEHHbIX
NMpoLEecCOB U YCTAHOBOK, METOAMKM pacdeTa MpoLEeccoB TEMMOMNPOBOAHOCTM B 3MEMEHTax  KOHCTPYKLWNA,
TennomaccoobmMeHa npu CBOGOAHOM W BbIHYXOEHHOW KOHBEKUMM, ABYX(asHOro TenyioMaccoobmeHa, paavauyMoHHOro
TennoobMeHa; MeToAMKM pacyeTa Tenrio0OMeHHbIX annapaToB 3HEPreTUYeCKUX YCTAHOBOK W MPUHUMMNBLI M MeToAabl
WHTEHCUMKaLMn Tennonepeaayn; OCHOBHblE WMCTOYHUKMA Hay4HO-TEXHMYECKOM WHGOpMaLMM O HOBLIX pa3paboTkax B
obrnacTtu TennomaccoobmeHa; MeToabl ONTUMMU3ALUN KOHCTPYKTOPCKMX peLLeHnid B 0bnactn TennoMaccoobmeHa

YMeTb: CaMOCTOATENbHO aHannanpoBaTb MNPOLECCHI TennomaccoobmeHa u NPpUHUMAaTb onTUMalribHble pelleHna npu
KOHCTpyupoBaHUM 1 3Kcnnyataumm TENNIOMacCoOOMEHHHOIO O60py,CI,OBaHVIFI QHepreTn4eckmnx yCTtaHoBOK

Bnapetb: I/IH(*)OpMaLLI/IOHHO-KOMI'IbIOTepHblMI/I TEXHONOrmamMm, nony4yeHua ﬂpO(beCCMOHaﬂbHOVI I/IH(*)OpMaLLI/II/I,
KOMMbKTEPHOIo MoAenMpoBaHUA B MateMaTu4eCKunx naketax u O6pa6OTKVI AaHHbIX




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas

paboTta

Nexk.
(4acel)

Mp.
(4acel)

CP
(4achbl)

MHHoBaLl.

dopmbl
3aHATUN

Pasgen 1. TennoobmeH npu  KUMNEHWUM
»KUAKocTU B bonbLLOM obbeme

Tema 1. OCHOBHblE MOHATUS U OnpeaeneHus
NPy KUMNEHUM XMUAOKOCTU B OOMbLIOM ObbeMme:
PEXUMbl  KUMNEHWS; OuarpaMMbl  KUMEHWUS;
napameTpbl, XapaKTepU3yoLLME KAMEHNE.

Tema 2. KuneHume Ha  NOMpPyKEHHbIX
MOBEPXHOCTAX:  KWMEHWEe Ha  OAMHOYHbIX
Tpybax; nykax TPYyO; NOpUCTBIX
NMOBEPXHOCTSAX. MexaHunam npouecca
TennoobMeHa npu My3blPpbKOBOM  KUMEHUM
XWOKOCTWN. CTpykTypa noToka npu
My3blIPbKOBOM KMneHum XWUOKOCTH B
HeorpaHudyeHHom obbeme. Tennootdava
NPy Ny3bIpbKOBOM  KUMEHUU >KWOKOCTU B
yCrnoBusax cBO6OAHOMO ABMXEHNS

Tema 3. Kputnyeckue TennoBble MOTOKM Mpu
KMneHum B 6orbLIOM obbewme:
rmgpoanHammuyeckas Moaerb Kpuauca
KMneHus, pacyeTHble 3aBMCUMOCTN.
Kputudeckme  TenmoBble  Harpy3ku  Mpu
KunexHun B 6onbLLoOM ob6beme

Pasgpen 2. TennoobmeH npu  KunNeHuu
XMAKOCTU B TpyDax v KaHanax

Tema 4, OcCHoBHble napameTpbl
OByxha3HoOro  MnoToka Mpu  KUNEeHun B
KaHanax: npvBedeHHble CKOPOCTW, CKOPOCTb
LUMpKynauum, MaccoBoe, obbeMHoe
WUCTUHHOE NapocofepxaHust  AByxdasHoro
noToka.

Tema 5. Pexumbl TeyeHus [AOByxdasHoro
MoTOKa pacTBOPOB M TenroobMeH B HUX:
opHodasHas XWAKOCTb; ny3blpbKOBOE
KAMEHWE, MNEeHHOe  KUMNeHwe, OUCNepCHO-
KOMbLIEBOE KUMEHWE; PEXUM  YXYALIEHHOMN
TennooTaauu, pacyeTHble ypaBHEHWUsI
TennooTaauu.
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Tema 6. KuneHme HucxogsdLlero rnotoka B
BepTUKanbHbIX Tpybax: pexuMMbl KuANeHus;
OCHOBHble MapameTpbl ABYXda3HOro MnoToKa;
ypaBHeHusi TennooTaayu. C1pykTypa
AByxdasHoro mnoToka W TennoobmeH npwu
KANEHW  XXMOKOCTM  BHYTpM  Tpy®  npu
BOCXOASLLEM TEYEHUN NOTOKA.

Tema 7. Kpusucbl KUNEHUS XWOKOCTU B
Tpybax: BMAObl KPU3NCOB W YCMOBUS  UX
BO3HMKHOBeHMS. CTpykTypa  AByxdasHoro
noToka 1 TennoobmMeH Npu KUNeHW XnaKocTu
BHYTPW Tpy6 Mpu rpaBUTaALMOHHOM Te4YeHUn
noToka

Pasgen 3. KoHgeHcauus  naporasoBblX
cmecen

Tema 8. Tepmuuyeckne conpoTMBIEHUS MpuU

KOHOeHcaumm naporasoBbix cMmecel:
andysnoHHoe, dasoBoe n NIEHKN
KoHOeHcara. OcHoBHbIE MONOXEHWUS.

TennooOMeH Npu MIEHOYHOM KOHAEHcauun
HENOABWXHOrO napa.

Tema 9. KoHgeHcauuss Ha BepTUKarnbHOM
NMOBEPXHOCTU: pPeXUMBI TeYeHUs
KOHOEeHcaTHow NeHKn " pacyeTHble
YpaBHEHUS ANA 3TUX pexmnmoB. PacyeTHble

KpuTepuanbHble " napameTpuyeckue
ypaBHeHNSA ans KoahdmumeHTa
TennooTtgauu.

Tema 10. KoHgoeHcaums Ha ropmsoHTanbHbIX
Tpybax: oAWHO4YHblE TpYyObl M nydkn Tpyo;
pacyeTHble 3aBucuMMocTWU. [Ouddy3noHHoe
TEpPMUYECKOE COMpOTUBIEHNe. Tennootgaya
MpyM  KOHAEHcauuM napa Ha  ny4kax
rOpM30HTarnbHbIX TPYyO.

Tema 11. TennoobmeH npu nNNEHOYHON
KOHOEHcaumMmM napa BHYTpU Tpyb: pexumbl
TEYEHUs] TNIEeHKN KOHAEHcaTa; YpaBHEHWS
TennooTtgauu. CnyTHoe TeyeHue n
NPOTMBOTOK B  BepTUKaNnbHbIX  Tpybax.
Pexxumbl Te4eHnst NapoXMAKOCTHOM CMecu B
ropu3oHTanbHbIX Tpybax

Tema 12. KanenbHasi KoHAeHcauus: ycrnoBus
BO3HWKHOBEHMS; OCHOBHbIE napameTpbl
TennooobMeHa; pacyeTHble ypaBHEHWS.
Tennootgada npu KanenbHOW KOHAEeHcauuu
napa.
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Wtoro B cemecTpe (Ha kypce ans 3A0) 6 6 56
KoHcynbTauum n npoMexxyTovHas 025
atTectaums (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 1295 56
AucuunnnHe ’

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPEeHO

5. ®OH[ OLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasarenen, KpUTepUeB U CUCTEMbI OLleHUBAHUA pe3yNbTaToB 00y4eHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn,
KoMneTeHLUun

[NokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

HanmeHoBaHne oueHOYHOro
cpeacTea

npw

MK-5.1

MeToaax
npoLeccos "
TENnonpoBOAHOCTM B 3feMeHTax KOHCTPYKLMWM,
cBobogHOM M
TennomaccoobmeHa,

pacdyeTa TennoobMeHHbIX annapaToB SHEPreTUYeckUX YCTAHOBOK U
WMHTEeHCcUdMKaLMn Tennonepenayu;
WCTOYHMKN Hay4YHO-TEXHMYECKOW MHOpMaLUMM O HOBbLIX paspaboTkax B
obrnactn TennoMaccoobmeHa; MeTofdax ONTMMM3aLMU KOHCTPYKTOPCKMX
peLueHuin B 06nactu TeniomaccoobmeHa
CnocobeH
TennomaccoobmMeHa U
KOHCTPYMpPOBaHMM n
060pyaoBaHMSA SHEPreTUYECKNX YCTaHOBOK

NpUHUUNbI

MmeeT npeacrtaBneHne o6 OCHOBHbIX MpUHUMNAX TenroMaccoobmeHa u
TennomMaccooOMEHHbIX
pacyeTa
TennomaccoobmeHa

MaTeMaTU4YeCKoro MOAOENMPOBaHUS
YCTaHOBOK,; MeToauKax

BbIHY)XAEHHON
pagnaumoHHOro

M meTofbl

CaMOCTOATENTbHO
NPUHNMaTb
aKcnnyatauun

KOHBEKLMMU,
TennoobmMeHa;

aHanusnpoBaTb
onTUManbHble
TennomMaccoobMeHHHOro

npoueccos

OByxdasHoro

MeToamKax
Bonpochl ans

cobecenoBaHus,
NpPaKkTUKO-OPUEHTUPOBAHHOE
3apaHve

YCTHOIo

OCHOBHbIE

npouecchol
peweHna npu

5.1.2 Cucrtema n KputTepum oueHNBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHms cchopMUpOBaHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

3a4yTteHo

MonHbIN, ncYepnbiBaKOWNN OTBET, $SBHO
OEeMOHCTpUpyoLWmMIn  rnybokoe noHMMaHue
npeameTa W LWIMPOKYD  3pyauumio B
oueHuBaemon obnactu.  Kputuueckun,
OpUMMHanbHbIM  NoAxod K MaTepuany.
3apgava pelueHa BepHO

O6yuvalowmincs AOEMOHCTPUpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCMNOBUS  3ajayu,  BrnageHue
HaBblkamMy €ero aHanusa, Bblbopa copmyn Ans
ee peLueHus, 3HaHue pasmepHocTewn
duanyeckunx BENUYNH. HonyckaeT
He3HaYuTEmNbHbIE MOrpeLIHOCTU
npunpyMeHeHNM MaTeMaTU4ecKkoro annapaTa
Ang  peanu3auMuM nnaHa pelleHns 3agaudv
Monyynn npaBunbHLIA OTBET, HO WCMbLITLIBAET
3aTpyLHEHWS C ero nHTepnpeTaumnen.

He 3auTteHo

O6yuvalowmiics He wUMeeT [OCTaTOYMHOro
YPOBHS  3HAHMS  AMCLUMMIMHBI,  MNJIOXO
OPWEHTUPYETCSH B OCHOBHBLIX MOHSITUAX W
onpeaeneHunsix, nnoxo 3HaKoM c
OCHOBHOW nuTepaTypoK, [OonyckaeT npwu
OTBETE Ha 3a4yeTe CYLLEeCTBEHHblE OLUMOKM
M He MOXET YCTpaHUTb WX [Jaxe nof
PYKOBOACTBOM npenogaeatens. 3apava
He pelleHa.

OOyuvarowmiics He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadn, HaMeTUTb MfaH ee peLUeHus,
BbIOpaTb hOpMynbl U MMIOXO OPUEHTUPYETCS B
PU3NYECKNX BENUYMHAX, He Brnageet
matematnyeckum annapatom. [lpepacTtaBneHve
Yy>KoW paboTbl, OTKa3 OT BbIMNONTHEHMS 3a4aHUs

5.2 TunoBble KOHTPOSbHbIE 3aA4aHUSA UK UHbIe MaTepuarnbl, He06XoAUMbIe AN OLEHKU 3HaHUM, YMeHUN,
HaBbIKOB U (UNK) ONbiTa [eATeNIbHOCTYU
5.2.1 Nepe4yeHb KOHTPOJbLHbLIX BONPOCOB

Ne n/n |

dopMynNnpoBKN BONPOCOB

Kypc 2

Pexxumbl Te4eHns 1 TennooTaaya npu KMneHnm Bocxoasiero oborpesaemoro AByxdasHoro notoka B
BepTUKanbHbIX Tpybax.

2 OcHoBHbIE napamMeTpbl HUCxogduero D,BdeI)aCiHOFO NOTOKa.




O6Ob6LLEHHBIE MEPEMEHHbBIE NPU KNMEHMM HUCXoasLwero oborpeBaeMoro AByxdasHoro noToka B
BEpPTUKanbHbIX Tpybax.

PeXMmbl Te4EHNS NpY HUCXOASILLEM [BYX(Da3HOM MOTOKe B BepTUKambHbIX Tpybax.

TennooTtaaya npu KMNeHWn HUExoasiero oborpeeaemoro AByxdgasHoro NoToka B BepTuKanbHbIX Tpybax.

BrnvsHue KOHUEeHTpauun pactBopa Ha MHTEHCUBHOCTb KUMNEHUA.

OnddysmoHHOe TepMuyecKkoe ConpoTUBIEHUE NPY KOHAEHCaUMn NaporasoBon CMecH.

3
4
5
6 Kpuanchel Tennootaayn npy kuneHmm B Tpybax.
7
8
9

da3oBoe TepMMYECcKoe CONPOTUBMEHIE NPU KOHAEH ALY NaporasoBoii CMecH.

10 Tepmmyeckoe coONpOTMBIIEHME KOHAEHCATHOW MNEHKN NPy KOHAEHCAL MM NaporasoBor CMeCH.

11 3aBNCUMOCTb KO3bpuLMeHTa TennooTAayun Npy naMmmMHapHo TekyLlen nrneHke KoHaeHcaTa

12 3aBncnMocTb k03 buumneHTa TennooTaaum nNpu TypOyneHTHO TEKyLLEN NIeHKe KOHAeHcaTa.

13 3aBUCUMOCTb KO3(hbMLMeHTa TennooTAauun Npyu CMELLEHHOM peXxume TekyLLen nneHke KoHaeHcaTa.

14 KoHaeHcauna napa Ha ropusoHTanbHbIX nyvkax Tpyo.

15 | TennooGMeH Npu KOHAEHCALMM OBUXYLLIErOCS napa BHYTPU TPYG 1 NaMUHAPHO TEKYLLEN NieHkKe.

16 TennooBbMeH npu KOHAEHCALMKN OBWXKYLLErocs napa BHYyTpY TpyO 1M TypOyneHTHO TekyLen ninexHke.
17 KanenbHas KoHAeHcauus.
18 OcHoBEbI TENMOBOrO pacyeTa NapoXMOKOCTHOrO cnapuTens

19 | 3aBucuMoCTb Ko3adhduUMEHTa TENMOOTAAYM OT TEMNSIOBOW HArpy3Kku U CKOPOCTU LIMPKYNSALWM.

20 Tennoo6bmeH npu Ny3bIpbKOBOM KUMNEHUN XNOKOCTM B 6onbLIOM obbeme.

21 Kpuble kunenuns a = f(q); q = f(AT)

22 JlokanbHble XapakTepuUCTUKM npouecca napoodpasoBaHns Npu KUMEHUN B BOMNbLLIOM 00beme.

23 O0600OLWEHHBIE NEPEMEHHbBIE NPY KUNEHUU B BonbLLOM obbeMme.

24 O600LEeHHbIE SMNNPUYECKNE 3aBUCUMOCTI ANS pacyeTa TennooTaa4uum npu KuneHnm B 60nbLom odbeme

25 KuneHve Ha NoBepXHOCTAX C NOPUCTLIMU MOKPbITUAMM.

26 Tennootgava npu KUNeHnM XNOKOCTU B Ny4vkax U3 rmagkmx pr6

27 TennooTagaya Npu KUNEHUU KUOKOCTU B Nyykax U3 opebpeHHbix Tpyo.

28 rI/I,EI,pO,CI,I/IHaMVILIeCKaﬂ mMoersnb Kpu3smca KmneHuna B 6onbLIOoM 00beMme.

29 OcHoBHbIe pacxoaHble NapaMeTpbl ABYX(asHOro NoToka.

30 OCHOBHbIE MCTMHHbIE NapaMeTpbl ABYXha3HOro NOTOKa.

OGO06LLEHHbIE NEPEMEHHBIE NMPY KAMEHUN BOCXOASLLErO 06orpeBaemoro AByxdasHoro noToka B
BepTVKanbHbIX Tpybax.

32 PexvMbl TeyeHns agnabaTtHoro AByxdasHoro noToka.

5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA
He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayvm, Kemchbl)

Paccuntatb koadpdUUMEHT TennooThaayn Mnpu KOHOEHCauuu HemnoABMXXHOIO HacCbILWEHHOro napa npu aBrneHuu
3+10-5 Na Ha BepTUKanbHOM CTeHKe, AnuHon 3 M n temnepatypon 80 0C.

Hantn koaduumeHT TennooTaayn npu KUNEeHUU BOAbl Ha TpyOke wucnaputens C MfAOTHOCTbI TEMOBOro
notoka q = 2 kBT/M2, ecrnu Boga HaxogouTcsl Mpu TemnepaTtype HacbiweHus ¢ aasnedvem 3:10-5 [Ma. HapyxHbii
anameTp Tpyoku 33 Mm




5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

Bpema Ha nogrotoBky 40 MWH, B 3TO BpeMs BXOAMT MOArOTOBKa OTBeTa Ha TeopeTuMyeckue BOMPOChbl U
pelleHve 3agaudn.
B TeueHne cemecTpa BbINOMHSAIOTCA KOHTPOSibHas paboTa

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp 3arnasue | N3patenbcTBo | "oa wspaHus | Cceblinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
B.A. Cycrnos TennomaccoobmeH  [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHoe nocobue Haykn P®, BLUTO 2016 od.ru/metod/kpte/19.
crnierynta. — Crie.: pdf
BWTS CMN6rynrTa
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.2.: yyebHOe nocobve Hayku P®, BLUTO 2017 od.ru/metod/kpte/20.
crnierynta. — Crie.: pdf
BWTS CN6rymnTa
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
B.A. Cycnos TennomaccoobmeH [TekcT]: M-Bo o6pasoBaHus 1 http://www.nizrp.nar
y4ebHoe nocobue Hayku P®, CMNErTYPn. — 2008 od.ru/teplomassoob
CNe6.: CN6IrTyYPN men.htm
B.A. Cycrios TennoobmeHHoe M-Bo Hayku 1 BbicLLErO http://nizrp.narod.ru/
obopyaoBaHne aTtoMHbIX U | o6pasosaHus PP, C.- metod/kpte/1638460
TENMOBbIX 3NEKTPOCTaHUUN. | [MeTepB. roc. yH-T NPOM. 400.pdf
Y. 2: y4yeb. nocobue TEXHOMNOrNn U An3anHa, 2021
BbiCLU. LK. TEXHONOMMNY 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg
B.A. Cycnos TennoobmeHHoe M-BO HayKu 1 BbiCLLEro http://nizrp.narod.ru/
obopyaoBaHne aToOMHbIX U | o6pasosaHus PO, C.- metod/kpte/1614867
TENNOBbIX 3NEKTPOCTaHUUN. | [MeTepB. roc. yH-T NPOM. 408.pdf
Y. 1.: yyeb. nocobue TEeXHOOrni 1 An3aiiHa, 2021
BbiCLL. LK. TEXHONOMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg

6.2 NepeyveHb NpodeccuoHanbHbIX 6a3 AaHHbIX 1 UHOPMAaLMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMNb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MepeyeHb NMLEH3MOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NnporpaMmMHoro obecneveHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition



6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AMMON ANA OCYLUECTBNEHUA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

MynbTmMeauiiHoe o6opyaoBaHue, crneluanMaMpoBaHHas Mmebernb, focka
YuebHas ayautopus




