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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:

MpepBaputenbHas NOArOTOBKAa MpeAnornaraeT co3faHne OCHOBbLI ANt (DOPMUPOBAHUS KOMMETEHUMI, YKa3aHHbIX
B M. 2, MPY U3YYEHUN OUCLMNINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

MK-5.1: Cnoco6eH Kk NnpoBeAeHNI0 TEXHUYECKUX pacyeToB, TEXHUKO-9KOHOMUYECKOro U CTOMMOCTHOIO aHanusa
NPOEKTHbIX peLleHn TENNOMacCOOOMEHHbIX NPOLIECCOB U YCTaHOBOK

3HaTb: OCHOBHblE MPUHUMMBLI TennoMaccoobmMeHa U MeToabl MaTeMaTUYecKoro MoAenMpoBaHWs TennomMaccoobMeHHbIX
npoLeccoB U YCTaAHOBOK; METOAMKM pacyeTa MpoueccoB  TEMMONpPOBOAHOCTM B 3MEMeHTax  KOHCTPYKLWW,
TennomaccoobmMeHa npu CBOOOAHOW WU BbIHYXOEHHOW KOHBEKUMM, ABYX(a3HOro TenrnoMaccoobmeHa, paguauyMoHHOro
TennoobMeHa; MeToAMKM pacyeTa TennooOGMEeHHbIX annapaToB 3JHEPreTUYeCKUX YCTAHOBOK W MPUHUMNBLI U MeToAabl
WHTEHCUMKaLMmn Tennonepenayn; OCHOBHblE WCTOYHUKM Hay4yHO-TEXHMYECKOW WHGOpMaLMu O HOBbIX paspaboTkax B
obrnacTtu TennomaccoobmeHa; MeToabl ONTUMMU3ALUN KOHCTPYKTOPCKMX peLLeHnid B 0bnactn TennoMaccoobmeHa

YMeTb: CaMOCTOSITENbHO aHanu3MpoBaTb MpPOLEcchl TenfoMaccooOMeHa M MpuUHMMaTb ONTUMarbHblE peLleHus npu
KOHCTPYMPOBaHUM W 3KCTyaTauuy TenoMaccoobMeHHHOro 06opyaoBaHNsl SHEPreTUYECKMX YCTaHOBOK

Bnagetb:  MHMOPMAaLMOHHO-KOMMBIOTEPHBLIMIA ~ TEXHOMOMUAMKM,  MONyYeHUst  NpOodpeccuoHanbHOM  MHopMaLmu,
KOMMbIOTEPHOTO MOAENMPOBaHUS B MaTemMaTMYeckmx naketax v o6paboTku AaHHbIX




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. TennooOMeH nMpu KWAMEHUM XKWOKOCTU B
oonbLIoM obbeme

Tema 1. OCHOBHble TMOHATUS W oONpegeneHus npu
KAMNEHUN XMOKOCTM B OonbloM obbeMe: pexunmbl
KMNEeHns; anarpamMmmbl KMNeHus; napameTpbl,
XapaKTepusyoLme KuneHme. 1,5 1,5 3

Tema 2. KvneHne Ha nOrPyXeHHbIX MOBEPXHOCTSX:
KMNeHWe Ha OAMHOYHbBIX Tpybax; nykax Tpyb; nopucCTbIX
noBepxHocTAX. MexaHu3m npouecca TennoobmeHa npu
Ny3bIPbKOBOM KMUMeHUn xuakoctn. CTpykTypa noToka npu T
Nny3bIpbKOBOM  KUMEHUN XWUOKOCTM B  HeOorpaHM4eHHOM 15 15 3
obbeme. Tennootgaya npuM  My3bIPbKOBOM  KUMEHMU ' '
XKMOKOCTU B YCNOBUAX CBOOOAHOMO ABUXKEHNS

Tema 3. KpuTudeckume Tennosble MOTOKM MPU KUMEHWUN B
bonbwom obbeme: rmgpogMHamudeckas Mogenb Kpuauca
KUNEHMs,  pacyeTHble  3aBucMMOCTU.  KpuTuueckue
TENnoBbIe Harpy3ku Npu KUneHun B 6onbLIOM 06beMe 1,5 1,5 3

Pasgen 2. TennoobmeH Npv KUNEHUN XUOKOCTU B Tpybax
N KaHanax

Tema 4. OcHoBHble napameTpbl ABYXda3HOro noToka npu
KANEHWM B KaHanax: NpUBELEHHbIE CKOPOCTWU, CKOPOCTb
UMpKYnauuM,  mMaccoBoe, OOBbLEMHOE U UCTUHHOE
napocogepaHus aByxdasHoro rnoToka. 1,5 1,5 3

Tema 5. Pexumbl TeyeHns AByxdasHOro  MOTOKa
pacTBOpPOB U TennoobmeH B HUX: oaHOGa3Has XMOKOCTb;
ny3blpbKOBOE KWUMEHWE, MEHHOE KurneHue, OUCMEePCHO-
KOMbLIEBOE KUMEHUE; PEXUM YXYALWEHHOW TennooTaauu, 15 15 3 T
pacyeTHble YpaBHEHUSI TEMMOOTAAYN.

Tema 6. KnneHne Hucxogswero rnotoka B BepTUKalbHbIX
Tpybax: pexuMmbl KUMEHWUsl; OCHOBHble napameTpbl
OByxdasHoro NnoToKa; ypaBHeHusi TennooTgayu.
CTpykTypa pAByx(asHOro notoka W TennoodbmeH npwu
KUMEHN O KMOKOCTM BHYTPU Tpy6 npu  BOCXoAsLLEM 1,5 1,5 3
TeYeHUn noToka.




Tema 7. Kpusucbl KUMNEHWSI XMOKOCTM B TpyOax: BuAbl
KPM3NCOB M YCMOBWUS WX BO3HUKHOBEHMS. CTpyKTypa
OByxpas3HOro nmnoToka W  TenrnoobMeH nMpu  KUMEHWU
XWOKOCTU BHYTPU TpyG npu rpaBUTALUOHHOM TedeHUMn
noToka

Pazgen 3. KoHaoeHcaumsa napora3oBblx cMecen

1,5 1,5

Tema 8. TepMuyeckme COMNPOTUBIEHUSI NMPU KOHAEHcauum
naporasoBbIx cMmecen: AuddysnoHHoe, Ga3oBoe w
NIeHKn KOHAeHcarTa. OcCHOBHbIE MOMNOXEHUS.
TennoobmeH npu MNreHOYHOM KOHZEeHcaumm
HENOABWXHOro napa.

Tema 9. KoHageHcauuss Ha BepTMKanbHOW MOBEPXHOCTU:
PEXUMbl TEYEHUS KOHAEHCATHOW MMEeHKM W pacyeTHble
ypaBHeHusi ans 3TUX peXnMoB. PacyeTHble
KpuTepuanbHble U napamMeTpuyeckMe YypaBHeHWUs Ans
KoadhdumumeHTa TeNnooTAauMm.

1,5 1,5

Tema 10. KoHgeHcaumsi Ha TrOpU3OHTamnbHbIX Tpybax:
OOMHOYHbIE  TpyObl M nyykm  TpyD;  pacyeTHble
3aBUCMMOCTM. OundpysmoHHoe TepMudeckoe
conpoTuBneHne. TennooTgada npu KOHAEeHcauuu napa
Ha My4Kax ropusoHTanbHbIX TPYO.

1,5 1,5

Tema 11. TennooOMeH Mpu NNEHOYHOM KOHAEHcaUMn
napa BHyTpM  TpyO: pexuMbl  TEYEHUA  MIIEHKM
KOHAeHcaTa; ypaBHeHusa Tennootdaun. CnyTHOe TeyeHune
N NPOTMBOTOK B BEPTUKAlbHbIX Tpybax. Pexumbl TeueHus
NapoXnaKOCTHOW CMeCH B rOPU30OHTarnbHbIX Tpybax

1,5 1,5

Tema 12. KanenbHasi KOHOeHcauus: ycrosusi
BO3HMKHOBEHWS; OCHOBHble MapameTpbl TeM000MeHa;
pacuyeTHble YypaBHeHus. TennooTgada npu  KanerbHOW
KOHAeHcauun napa.

3,5

UTtoro B cemecTpe (Ha kypce ans 3A0)

4,25

KoHcynbTauuy 1 npoMexytovHas aTrectaums (3ayer)

17 17

37,75

0,25

Bcero koHTakTHasa pabora n CP no gucuunnuHe

34,25

37,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eGHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 MNoka3aTenn oueHUBaHUA

OBYYEHUA

Koo komneTteHuun

lMokasaTenu oueHnBaHUA pes3ynbTaTtoB 06yquvm




MK-5.1

MmeeT npeacTtaBneHMe o6 OCHOBHbIX MpUHUMNAX TensioMaccoobmMeHa M MeTogax
MaTeMaTUYeCKOro MOZENVMPOBaHUSA TEMNoMacCOOOMEHHBIX MPOLECCOB U YCTaHOBOK;
MeToAMKax pacdeTa MpOLECCOB TEMNMOMNPOBOAHOCTM B 3MleMEHTaX KOHCTPYKLUWNA,
TennomaccoobmeHa npu CBOOGOOHOW W BbIHY)XOEHHOW KOHBEKUMM, ABYX(asHoro
TennomaccoobmeHa, pagnaumoHHOro TENNoobMeHa; MeToauKax pac4yeTa
TENNOOOMEHHbIX annapaToB 3JHEPreTMYECKMX YCTaHOBOK M MPUHUMUMBLI M METOoAbI

WHTEeHCcUMUKaLMM  Tennonepegayu;

CnocobeH

OCHOBHblE
WHpopMaumMm O HOBbIX paspaboTkax B obnactm TennomaccoobmeHa;
ONTMMM3aLIMM KOHCTPYKTOPCKUX peLLeHM B 0b6nacTy TennomaccoobmeHa

CaMOCTOSITENbHO ~ aHanM3npoBaTb
NpUHMMaTL ONTMMAasbHbIE pELUeHNs MNpu
TenIoMaccoobMeHHHOro 060pyA0BaHUS SHEPTETUYECKNX YCTaHOBOK

Hay4YHO-TEXHUYECKOWN
meToaax

NCTOYHUKN

TennomaccoobmeHa U
M aKcnnyatauum

npoueccsl
KOHCTPYMpPOBaHWUK

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MucbemeHHasn pabota

3a4yTteHo

MonHbIN, wncYepnbiBalOWUN  OTBET, SBHO
OEMOHCTpUpYOLWMIA  rnybokoe NOoHUMaHue
npegMeTa W LUMPOKYH  Spyauuuio B
oueHuBaemon  obnactu.  Kputuudeckun,
OpuUrMHanbHbI  NOAXOA K Mmartepwuany.
3agava pelueHa BepHO

Obyyvalowmmncs  AeMOHCTpMpYeT AocTaTouHoe
NMOHMMaHWe  YCroBus  3agjaywn,  BrageHve
HaBblkamy ero aHanusa, Bblbopa dopmyn ans
ee peLueHus, 3HaHVe pasmepHocTei
duanyeckunx BEMUYUH. Oonyckaet
He3HavMTernbHble MOrpeLLHOCTH
npunNpUMeHeHNM MaTeMaTUyecKkoro amnnapaTa
Ansg  peanusauMuM  nnaHa pelleHns  3ajavdv
Monyuun npaBumbHbLIA OTBET, HO MUCMbITbIBAET
3aTPyOHEHUS C ero nHTepnpeTaumen.

He 3a4teHo

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HAHWsi  AMCLMMMUHBLI,  MAOXO
OPWEHTUPYETCH B OCHOBHBLIX MOHSTUAX WU
onpegerneHnsix, NIoxo 3HakoM C OCHOBHOW
nnTepaTtypow, JonyckaeT npu OTBeTe Ha
3a4yeTe CyLIeCTBEHHble OWubkn u©n He

MOXEeT  YCTpaHWTb WX gOaxe  noj
PYKOBOACTBOM Mpenofasatens. 3ajava
He pelleHa.

OO6yyvarowminca He MOXET NpoaHanM3npoBaTb
ycrioBue 3afayun, HaMeTWUTb MfaH ee peLUeHus,
BblibpaTb hopMynbl U MAOXO OPUEHTMPYETCS B
pU3nyecknx BENMUYMHAX, He Brnageet
MaTeMaTnyeckumMm annapartom. [peacraBneHue
Yy>kol paboTbl, 0OTKa3 OT BbINONHEHNS 3a4aHUs

6.3 TunoBble KOHTPOMbHbIE 3aA4aHUs UMK UHble MaTepuarnbl, UCNONb3yeMble ANl OLEHKU pe3yrbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

dopmynmMpoBKM BONPOCOB

Cemectp 2

—_

PexnMbl Te4eHUs U TennooTAa4a Npy KMNeHnM Bocxoasiuero oborpesaemoro AByxgasHoro rnotoka B
BepTVKanbHbIX Tpybax.

OcHoBHble NapaMeTpbl HACXOAALLEro AByXdasHoro noToka.

O600OLWEHHBIE NEPEMEHHBIE NMPY KUNEHUU HUCXOAALLEro oborpeBaeMoro AByxdasHoro noToka B
BEpPTUKanbHbIX Tpybax.

Pexnmbl TeveHus npun HUCXogdLiem ,CI,ByX(*)a3HOM NOTOKE B BEPTUKAIIbHbIX pr6ax.

TennooTtgava Npu KUNEHNN HUCXog4dLlero 060rpeBaeM0ro D,ByXCba3HOFO NOTOKa B BepTuUKalibHbIX pr6ax.

Kpuauncbl Tennootaauv npy kuneHun B Tpybax.

BnvsHue KOHUEeHTpauun pacteopa Ha MHTEHCUBHOCTb KUMNEHUA.

OunddysmoHHoe TepMmnyeckoe ConpoTUBEHNE NPU KOHOEHCaL MM NaporasoBon CMecu.

O[N] W |IN

da3oBoe TepMMYECKOE COMPOTUBIEHME NPU KOHAEH ALY NaporasoBoi CMecH.

10 Tepmmyeckoe conpoTMBIIEHME KOHAEHCATHOW MEHKN NPy KOHAEHCAaL MM NaporasoBor CMecu.

11 3aBMCMMOCTb KO3dhduLmMeHTa TEMNOOTAAYM NPy NaMUHAPHO TEKYLLEeN MreHKe KoHaeHcaTa

12 3aBrcMMOCTb KO3ahduLmMeHTa TENNOOTAaYM Npy TypOYyNEeHTHO TEKyLLEen NeHKe KoHaeHcarTa.

13 3aBrcMMOCTb KOo3thduLmMeHTa TENNOOTAAYN NPY CMELLEHHOM PEXMME TEKYLLEl NIeHKe KOHAeHcaTa.

14 KoHaeHcauums napa Ha ropmM3oHTanbHbIX ny4kax Tpyo.

15 TennoobmeH npun KOHOeHCauun OBNXKYLLEeroca rnapa BHYTpu pr6 1N nammHapHo TeKyLIJ,eVI nneHke.

16 TennooOMeH Npu KOHAEHcaLMN ABUXKYLLLErocs napa BHYTPW TPyO 1 TypOyneHTHO TEKYLLEN NIEHKe.
17 KanenbHas KoHAeHcauus.
18 OcHoBbI TENSIOBOrO pacyeTa NapoXnaKOCTHOro ucnaputens

19 3aBncUMOCTb KO3(bPULMEHTa TENSOOTAAYM OT TEMSIOBOW HArpy3kmM N CKOPOCTU LMPKYNALUN.




20 | Tennoo6MmeH Npu My3bIPbKOBOM KMMEHWUM XMAKOCTU B GOrbLIOM 06beMe.

21 KpuvBble kunenus a = f(q); g = f(AT)

22  |INokanbHble xapaKTepUCTUKM MnpoLiecca napoobpaszoBaHus Npu KUNEHUK B GObLLIOM oGbeme.

23 O6OD6LLEHHEIE MEPEMEHHbIE NPU KUMEHNM B OONbLLOM 00bEME.

24 O606LeHHble aMNNPUYECKNE 3aBUCUMOCTM AN pacyeTa TensooTaayvm npu KuneHum B 6onbwom odobeme

25 Kunenuve Ha NOBEPXHOCTAX C MOPUCTbIMU NOKPbITUAMMN.

26 TennooTgayva Npu KUNEHUM XXMAKOCTU B MyYKax 13 rmagkmx Tpyo

27 TennooTgayva Npu KUNEHUN XMAKOCTM B MyyKax n3 opebpeHHbIx TpyO.

28 M'mapoanHammnyeckas Mogernbs Kpusmca kuneHmsa B 6onbwom obbeme.

29 OcCHOBHbIE pacxoaHble NapaMeTpbl ABYX(a3HOro NoToka.

30 OCHOBHbIE MCTMHHbIE NapaMeTpbl ABYX(a3HOro NOTOKa.

31 O600LWEHHBIE NEPEMEHHBIE NPY KUNEHNM BOCXOASLLErO 060rpeBaemMoro AByxdgasHoro noToka B
BepTUKanbHbIX Tpybax.

32 Pexumbl TeyeHns agnabatHoro asyxdasHoro notoka.

6.3.2 TunoBble TecTOBbIe 3a4aHNA
He npegycmoTtpeHo

6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3agaHus (3agayvm, Kemcbl)

Paccuntate k0adpUUMEHT TennooThaaynm Npu KOHOAEHCaAUUW HEenoABMXKHOIO HACLILWEHHOro napa npu aBneHuu
3+10-5 Na Ha BepTUKanbHOW cTeHke, AnuHon 3 M n Temnepatypon 80 0C.

Hanitn koacbdUuUMEHT TennooTgayunM npu KUNEHUMM BOAbl Ha TpyOke ucnapuTens € MfIOTHOCTbIO TEnsoBOro
notoka q = 2 kBT/M2, ecnu Boga HaxoguTcsa MNpu TemnepaType HacbliweHus ¢ aasnennem 3+10-5 [Ma. HapyxHbin
anameTp Tpyoku 33 Mm

6.4 MeToguyeckue maTtepuansl, onpegensirouMe npowueaypbl oLeHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTtectalmMm U NOpAAOK NMKBMAAUUN akageMn4yecKomn
3a10/MKEeHHOCTHN

[MpoBegeHne NPOMEXYTOYHOW aTTecTauuMm perfaMmeHTUMpPOBaHO JoKanbHbIM HopMmaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOYHOM aTTecTaLum obyyaroLLnxcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumum nNo AUcCUmUnIIMHe

YcTHas + MncbmeHHasn + KoMnbloTepHOEe TeCTMpOBaHMe NHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMmu No QUCLUNIMHe

Bpems Ha nogrotoBky 40 MWH, B 9TO BpeMsi BXOAWT MOATOTOBKA OTBETa Ha TeopeTUYecKkre BOMPOCh! U pelleHne
3apauu.

7. YYHEBHO-METOANYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNITUHDI
7.1 YuyebHana nutepaTtypa

ABTOp 3arnasue | N3patenscTBo | "op wspaHus | Ccblinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus n http://www.nizrp.nar
Y.2.: yyebHOe nocobve Hayku PO, BLUT3 2017 od.ru/metod/kpte/20.
cneryntg. — Cre.: pdf
BWT3 Cnerynta
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHoe nocobue Haykn P®, BLUTO 2016 od.ru/metod/kpte/19.
cneryntg. — Cre.: pdf
BWT3 Cnerynta
B. A. Cycnos, B. H.|CneunanbHble rnasbl https://nizrp.narod.ru
Benoycos, C. B. | TennomaccoobmeHa: yy4ebHo /metod/kpte/172857
AHTY(bEB, K. I. |-meToguyeckoe nocobue Cneé.: BWTS Crierynta 2024 8609.pdf
MuciotnHa, B. A
PbibxukoB

7.1.2 ononHuTenbHasa y4yebHasa nutepartypa




'y6apes, B. A,
Apsamacues, A. I

TennomaccobmeH Nuneuk: Nuneuxui http://www.iprbooksh
rocy,qapCTBeHribM 2014 op.ru/55162.html
TEXHUYECKUIA
yHuBepcuteT, 36C ACB

lN'y6apeBa, B. B.,
lNy6apes, A. B.

TennomaccoobmeHHoe Benropopa: Benropoackuii http://www.iprbooksh
obopyaoBaHue rocyapCTBEHHbIN op.ru/80447.html
NpeanpuaTHii TEXHONOMMYECKNI 2016
yHuBepcuTeT um. B.I".
Lyxoea, O6C ACB

7.2 MNMepeyveHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMaALIMOHHO-CMPABOYHbIX CUCTEM

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

7.3 MNMepeyveHb NNULEH3MOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NnporpaMmMHoro obecneveHusi
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

7.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMOMN ANA OCYLUEeCTBNEHMA obpa3oBaTeNbHOro
npowecca no AucuMnInHe

Ayautopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas meberb, ocka
JlekumoHHas y A PyA 4 P A
ayguTopust

YyebHasi aygutopusi

MyJ'IbTMMe,EMVIHOG 060pyD,OBaHVIe, cneunanmnsanpoBsaHHas mebenb, gocka




