MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

| 51.B.0B.01.01 | Cneu rmasbl TennomaccoobmeHa

Y4eObHbIi NnaH: ProC3++zm130401.24-2 24-13.plx

Kadegpa: 24 MpoMbILLINEHHON TENOIHEPrETMKN

HanpaBneHme NnoAroToBKU:

(cneumanbHoCTb) 13.04.01 TennosHepreTuka 1 TennoTexHuka
Mpodunb noAroToBKM: TennomaccooOMeHHbIe NPOLECCHI U YCTAHOBKM
(cneunanunsauus)

YpoBeHb obpasoBaHus:  MarMcTpaTtypa

dopma obyyeHus: 3a04Has

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc ansi 3A0) a pabota yac MKOCTb, |  MPOMEXYTOYHOW
Jlekumu paKT. ' 3ET aTTecTaumm
3aHATUA
5 M 6 6 56 4 2 3aver
PNO 6 6 56 4 2
Utoro ML 6 6 56 4 2
Pra 6 6 56 4 2
CaHkT-MNeTepbypr

2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbICLIero o6pas3oBaHuMs no HarnpaeneHuio nogrotoBkn 13.04.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 146

CocraButens (n):

[oKTOp TeXHUYECKNX HayK, npodeccop Cycnos B.A.

OT Kadbenpbl cocTaBuTENS: CwmopoguH C.H.
3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.

3aeegytownin kadegpom

MeToaundeckun otaoen:



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 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a g paboTta
=
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 go CP
Yy4€OHbIX 3aHATUN %&% TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)
Pasgen 1. TennooOMeH nMpu KWAMEHUM XKWOKOCTU B
6onbLlloM obbeme
Tema 1. OCHOBHble TMOHATUS W oONpegeneHus npu
KAMNEHUN XMOKOCTM B OonbloM obbeMe: pexunmbl
KUMNEeHUs; anarpamMmmbl KUMNeHus:; napameTpbl,
XapaKTepuaytoLLme KUMeHNeE. 0,5 0,5 5

Tema 2. KvneHne Ha nOrPyXeHHbIX MOBEPXHOCTSX:
KMNeHWe Ha OAMHOYHbBIX Tpybax; nykax Tpyb; nopucCTbIX
noBepxHocTAX. MexaHu3m npouecca TennoobmeHa npu
Ny3bIPbKOBOM KMUMeHUn xuakoctn. CTpykTypa noToka npu
Nny3bIpbKOBOM  KUMEHUN XWUOKOCTM B  HeOorpaHM4eHHOM 05 05 5
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 0,5 0,5 5

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. 0,5 0,5 9]

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
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 0,5 0,5 5
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 0,5 05 5
noToka

Pazgen 3. KoHaoeHcaumsa napora3oBblx cMecen

Tema 8. TepMuyeckme COMNPOTUBIEHUSI NMPU KOHAEHcauum
naporasoBbIx cMmecen: AuddysnoHHoe, Ga3oBoe w
NIeHKn KOHAeHcarTa. OcCHOBHbIE MOMNOXEHUS.
TennoobmeH npu MNreHOYHOM KOHZEeHcaumm 0,25 0,25 5
HENOABWXHOro napa.

Tema 9. KoHageHcauuss Ha BepTMKanbHOW MOBEPXHOCTU:
PEXUMbI TEYEHUS KOHOEHCATHOW MMEHKM M pacyeTHble
ypaBHeHUst ans 3TUX PEXMMOB. PacueTHble
KpuTepuanbHble W nNapamMeTpuyeckne YypaBHeHWs Ons 0.25 0.25 3
koadpduLIMeHTa TennooTaaun. ’ ’

Tema 10. KoHgeHcaumsi Ha TrOpU3OHTamnbHbIX Tpybax:
OOMHOYHbIE  TpyObl M nyykm  TpyD;  pacyeTHble
3aBUCMMOCTM. OundpysmoHHoe TepMudeckoe
conpoTuBneHne. TennooTgada npu KOHAEeHcauuu napa 0.5 0.5 5
Ha My4Kax ropusoHTanbHbIX TPYO. ' ’

Tema 11. TennooOMeH Mpu NNEHOYHOM KOHAEHcaUMn
napa BHyTpM  TpyO: pexuMbl  TEYEHUA  MIIEHKM
KOHAeHcaTa; ypaBHeHusa Tennootdaun. CnyTHOe TeyeHune
N NPOTUBOTOK B BEPTUKamNbHbLIX TpyOaXx. Pexumbl TeyeHus 0.25 0.25 5
NapoXUOKOCTHON CMECU B rOpU30OHTanbHbIX Tpy6ax ’ ’

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

KoHOeHcauum napa. 0,25 0,25 5
UTtoro B cemecTpe (Ha kypce ans 3A0) 6 6 56

KoHcynbTauuy 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 12,25 56

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eGHbIM NiiaHoM He NpeayCMOTPEHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLueHNBaHUA OBYYEHUA

Koa komneTteHumm MokasaTenu oLeHNBaHUS pe3yrbTaToB 00yYeHNs

MmeeT npencrtaBneHme o6 OCHOBHbIX MpUHUMNAX TenrnoMaccoobMeHa M meTodax
MK-5.1 MaTeMaTUYECKOro MOAENIMPOBAHUSA TEMNOMacCOOOMEHHbLIX MPOLIECCOB M YCTaHOBOK;
MeTOAMKax pacdeTa MpoLeccoB TENMOMPOBOAHOCTM B 3NeMeHTax KOHCTPYKLUA,




TennomaccoobmeHa, paanauMoHHOro

MHTeHCM(bVIKaLJ,MM Tennonepenayu;

CnocobeH

TennomaccoobmeHa npu CBOGOOHOM W BbIHY>XAEHHON KOHBEKLIMMW,

TEMNNOOOMEHHbIX annapaTtoB 3SHEPreTUYECKUX YCTaHOBOK WM MPUHLMUMBLI U METOAbI
OCHOBHblE
WHpopMaumm O HOBbIX paspaboTkax B obnactn TennoMmaccoobmeHa;
ONTMMM3aLIMM KOHCTPYKTOPCKUX peLLeHMn B 0bnacTy TennomaccoobmeHa

CaMOCTOSITENbHO ~ aHanM3npoBaTb
NpUHMMaTb ONTMMAasbHblE peLUeHNs npu
TEennoMaccoobMeHHHOro 060pyI0BaHUSA SHEPTETUYECKNX YCTAaHOBOK

AByxdasHoro

TennoobmeHa; MeToOunKax pac4yeTa
Hay4YHO-TEXH N4eCcKom

meToaax

NCTOYHUKN

TennomaccoobmeHa U
M aKcnnyatauum

npoueccsl
KOHCTPYMpPOBaHWUK

5.2 Cuctema 1 KpuTepum oLeHMBaHUS

LLikana oueHnBaHuA

KpuTtepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobeceoBaHue

MucbmeHHasn paboTa

3ayTteHo

MonHbIN, wWcYyepnbiBalOWUN  OTBET, SBHO
OEMOHCTpUpYOLWMIA  rnybokoe NoHUMaHue
npeameTa W LWUPOKYD  3pyavumio B
oueHuBaemon  obnactu.  Kputuueckun,
OpurMHanbHbI  NOAXOA K Mmartepwuany.
3apava pelueHa BepHO

O6yyvarominca OeMOHCTpUpYeT [OOCTaTovyHoe
NMOHWUMaHWe  YCroBuUs  3agjayun, BrageHve
HaBblkaMy ero aHanusa, Bblbopa dopmyn Ans
ee peLueHus, 3HaHVe pa3mepHocTen
bm3myeckunx BENUYNH. HonyckaeTt
He3HayuTenbHble NOrpeLLIHoCcTH
npunNpUMMeEHeHNM MaTeMaTU4YecKkoro annapata
AN peanu3auuMuM NraHa pelieHns 3ajaudv
Monyuun npaBWmbHbIA OTBET, HO MUCMbITbIBAET
3aTPYAHEHWS C ero MHTepnpeTaumnen.

He 3a4teHo

O6yvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MIOXO
OPVEHTMPYETCA B OCHOBHbIX MOHATUSIX U
onpeaeneHunsix, NioxXo 3HAaKOM C OCHOBHOW
nuTepaTypoK, OonyckaeT Mpu OTBeTe Ha
3a4eTe CyLWECTBEHHble OWWbKM U He

MOXET  yCTpaHUTb WX  fOaxe  nog
PYKOBOACTBOM npenogasatens. 3agada
He pelueHa.

O6yyvarminca He MOXET MNpoaHanM3npoBaTb
yCrioBve 3agadu, HaMeTWUTb NMaH ee peLleHus,
BbIGpaTb pOpMynbl U NIIOXO OPUEHTUPYETCS B
PU3NYECKUX BENUYMHAX, He Brageet
mateMatudeckum annapatoM. [pefcraeneHue
Yyxoi paboTbl, 0TKa3 OT BbINOMHEHWS 3a4aHNs

5.3 TunoBble KOHTPOJIbHbI€ 3aA4aHuUA n/vnu nHble mMaTepuanbl, UCnomnb3yemMblie ONnA OUEeHKN pe3ynbTaToB

oby4eHus

5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Kypc 2

—

PexnMbl Te4EHUS U TeNNooTAa4a NPy KMNeHNM Bocxoasiero oborpeBaemoro AsyxgasHoro notoka B
BepTUKanbHbIX Tpybax.

OcHOBHble NapameTpbl HACXOASALEro ABYX(asHOro noToka.

O600LWEHHBIE NEPEMEHHBIE NPY KUNEHMW HUCXOAALLEro oborpeBaeMoro AByxdasHoro noToka B
BeEpTUKarnbHbIX Tpybax.

Pexxumbl TeueHns npun HUCXogdwiem ,El,ByX(*)a3HOM NOTOKE B BEPTUKAJIbHbIX pr6ax.

TennooTtgava Npu KUNEHNN HUCxXog4dLlero o6orpeBaeM0ro ﬂBde)a3HOFO NOTOKa B BepTUKalibHbIX pr6ax.

Kpuauncbl Tennootaauv npy kKuneHum B Tpybax.

BnusaHne KOHUEeHTpauun pacTteopa Ha MHTEHCUBHOCTb KUMNEHUA.

A1 dysnoHHoe TepMUYeckoe CoNpOoTUBIIEHME NpY KOHOEHCaLUMM NaporasoBoit CMeCH.

da3oBoe TEPMUYECKOE CONPOTUBIEHME NPU KOHAEHCALMN NaporasoBoi CMecu.

Tepmunyeckoe conpoTMBIieHME KOHAEHCATHOW NEeHKN NpU KOHAEHCaL MM naporasoBon cMecu.

3aBNCMMOCTb KO3 hMLMEHTA TEMNNOOTAAYM NPY NTaMUHAPHO TEKYyLLei NieHKe KoHaeHcaTa

3aBNCMMOCTb KO3 puLMEeHTa TennooTaaumn npy TypbyneHTHO TeKyLLEl NieHKe KoHaeHcaTa.

3aBNCMMOCTb KO3 'PULMEHTA TEMNNOOTAAYM NPV CMELLEHHOM PeXrMe TeKyLLEN NIeHke KoHAeHcaTa.

KoHgeHcauumsa napa Ha ropmM3oHTanbHbIX ny4kax Tpyo6.

TennoobmeH npu KOHAEHCaUMN OABUXKYLLErocsi napa BHYTPU TPYO 1 naMMHapHO TeKyLLen NieHke.

TennoobmeH npuv KOHOEeHCaunn OBMXKYLLEerocd napa BHYTpU pr6 n Typ6yﬂeHTHO TeKyLLLeVI nneHke.

KanenbHasa koHaeHcaums.

OcHoBbI TEN0BOro pacyeTa NnapoXXMAKOCTHOIo ncnaputend

3|a(3|3|a|2|3[3|2[3]c|x|~|o|als| v

3aBncumocTb KOSd)(*)I/ILI,I/IeHTa Tennootaaym OT TENIOBON Harpy3km n CKOpoCTn UMPKynALnN.

N
o

Tennoo6bmeH Npu Ny3bIpbKOBOM KUNEHUN XMAKOCTM B 6onbLIoM obbeme.

N
—_

Kpusble kunenna a = f(q); q = f(AT)




22  |INokanbHble xapakTepuCcTUKM MnpoLiecca napoobpaszoBaHms Npu KUNeHnn B GorbLLIOM oGbeme.

23 O6OO6LLEHHBIE MEPEMEHHbBIE NP KUMEHNM B OONbLIOM 00BbEME.

24 O606LIJ,eHHbIe aMnnpunyeckme 3aBMCMMOCTU ON1A pacyeTa Tennootaayn npu KMNneHnn B foonbLoM obbeme

25 Knunenuwe Ha NMOBEPXHOCTAX C NMOPUCTbIMU NMOKPLITUAMMN.

26 TennooTgayva Npu KUNEHUW XMAKOCTU B MyYKax 13 rmagkmx Tpyo

27 TennooTtgaya npu KUNEHUN XUAKOCTU B NyyKax u3 opebpeHHbIX Tpy6.

28 MapoanHammnyeckast Moaernb Kpusmca kuneHmsa B 60nbwom obbeme.

29 OcHoBHbIe pacxoaHble NapaMeTpbl ABYX(asHOro NoToka.

30 OCHOBHbIE MCTMHHbBIE NAapaMeTpbl ABYX(ha3HOro NOTOKa.

31 O600LWEHHBIE NEPEMEHHBIE NPY KUNEHUM BOCXOAsLLEro 06orpeBaemMoro AByxdasHoro noToka B
BEpTUKAnbHbIX Tpybax.

32 Pexxumbl TeueHns agnabatHoro asyxcasHoro noroka.

5.3.2 TunoBble TecTOBbIe 3a4aHUA
He npegycnoTtpeHo

5.3.3 TunoBble NpakKTUKO-OPUEHTUPOBaHHbIE 3aAaHUSA (3afayuun, Kenchbl)

Paccuntate koadpduUMEHT TennooTaayn npu KOHOAEHCauUn HemnoABMXXHOMO HAaCbILWEHHOro napa npu gaBneHuu
3+10-5 lNa Ha BepTukanbHONM CTeHKe, AnuHon 3 M n Temnepartypon 80 0C.

Hantn koacbduUMeHT TennooTgaunM npu KMNEHUMU BOAbl Ha Tpybke ucnapuTens € MfOTHOCTbIO TEnsoBOro
notoka q = 2 kBT/M2, ecnu Boga HaxoguTca Mpu TemnepaType HacblweHus ¢ aasneHnem 3+10-5 [Ma. HapyxHbin
anameTp Tpyoku 33 Mm

5.4 MeToanyeckue maTtepuanbl, onpeensirouime npoweaypbl oLleHUBaHUA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa ponycka o6yyatoLerocsi K nNpoMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmmyeckomn
3a,0/MmKeHHOCTH

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOoBaHO moKanbHbIM HopMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxca»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum nNo AucuUniIMHe

YcTHada + MucbmeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

Bpemsa Ha nogrotoBky 40 MWH, B 9TO BpeMsi BXOAWT MOATOTOBKA OTBETa Ha TEOpPETUYECKME BOMPOCH! U pelleHne
3apauu.
B TeyeHne cemecTpa BbINOMHSAKOTCA KOHTponbHas paboTa

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCLUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
B.A. Cycrios TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus n http://www.nizrp.nar
Y.2.: yyebHOe nocobure Hayku PO, BLUT3 2017 od.ru/metod/kpte/20.
cneryntg. — Cre.: pdf
BWTS CrerynTa
B.A. Cycrios TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHOe nocobure Hayku PO, BLUT3 2016 od.ru/metod/kpte/19.
cneryntg. — Crhe.: pdf
BWTS CMerymnTg
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
B.A. Cycnos TennoobmeHHoe M-BO HayKku 1 BbICLLETO http://nizrp.narod.ru/
obopyaoBaHne aToMHbIX WU | o6pasosaHusa PO, C.- metod/kpte/1638460
TENMOBbIX 3ANEKTPOCTaHUUi. | MeTepb. roc. yH-T NPOM. 400.pdf
Y. 2: y4yeb. nocobue TEXHOMNOrMn U An3anHa, 2021
BbiCLU. LK. TEXHOMOMMK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntg




B.A. Cycnos

TennoobmeHHoe
obopyaoBaHMe aTOMHbIX MU
TENNOBbLIX  3NEKTPOCTaHLUUNA.
Y. 1.: yyeb. nocobue

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cnerynta

2021

http://nizrp.narod.ru/
metod/kpte/1614867
408.pdf

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHOo-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MepeyeHb NMULEH3UOHHOrO U CBOGOAHO pacnpPOCTPaHAEMOro nporpaMmmMHoro o6ecneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMOMN ANA OCYLUEeCTBNEHMA obpa3oBaTeNbHOro
npouecca no gUCUUnIIMHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas Y A PyA 4 P A
ayautopus

YuebHas ayautopus

MyJ'IbTMMeJJ,MVIHOG 060pyD,OBaHVIe, cneuynanunsanpoBsaHHas mebenb, gocka




