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1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 Llenb rocyaapcTBeHHOro 3k3ameHa: Onpefenutb COOTBETCTBME Pe3YyrbTaToOB OCBOEHMS 06pasoBaTenbHON
nporpaMmmMbl (KOMNETEHLMIA) BbIMYCKHUKOB TpeboBaHMaM dedepansHoro rocyfapcrBeHHoro obpasoBaTenbHOro crtaHgapTa
BbiClIEro o006pas3oBaHMs W MNOATBEPAMTL WX CMOCOOHOCTb W TOTOBHOCTb MCMOSb30BaTb 3HAHUS, YMEHUs W (4nu)
NPaKTUYECKUIN OMbIT B NPOdECCMOHANbHON AEATENbHOCTU.

1.2 3apaum rocyaapCTBEHHOro 3K3aMeHa:

* KOMMNNEKCHas OLEeHKa YPOBHHA MOATOTOBMEHHOCTU BbIMYCKHUKOB MO BaXHEWWWM (OCHOBHLIM) AMCLMNANHAM
y4ebHoro nnaHa;

e onpefeneHne CTEMEHW OCBOEHUS  BbIMyCKHMKaAMU  OOLLEKYNbTYpHbIX, 00OlWe npodeccuoHanbHbIX 1
npodeccnoHanbHbIX KOMMNETEHUMA B cooTBeTcTBUM € TpeboBaHuamn ®roOC BO no HanpaeneHuto nogrotoskn 13.03.01
TennoaHepreTka U TENNOTEXHUKA;

* MONy4yeHWe OCHOBAHUM ANs pPeLUeHWs BOMpOCca aTTeCTAUMOHHOW KOMWCCUEN O MPUCBOEHUM KBanudukauum um
Bblaye BbIMYCKHVKY AWUMroma.

2 KOMNETEHUMN OBYYAIOLLIETOCA, OLULEHMBAEMBbBIE NMPU NPOBEAEHUN TOCYOAPCTBEHHOIO
9K3AMEHA

MK-1.1: CnocobeH K pa3paboTke cxem pa3meLleHUs TensIo3HepreTM4eCcKux 06 LEKTOB B COOTBETCTBUU C
TexXHoJsIoruen NpoM3BOACTBa TENJIOBOM U 3NEKTPUYECKOWN IHeprum

3HaeT: Cxembl pasMelleHMsi OOBLEKTOB MNpodeccuoHanbHON OeATeNbHOCTU; KOHCTPYKTMBHbIE OCOBEHHOCTU U
3KCMIyaTauNOHHbIE XapaKTepPUCTUKN,

TeppuTOpUarnbHOe pacrionoxeHne o6opyaoBaHUS OOLEKTOB MNPOGECCUOHANbHON [AesTenNbHOCTM, OCOBEHHOCTU  UX
aKcnnyaTaumm.

YmeeT: PaspabatbiBaTb CXEMbl pasMeLleHUss OBGBLEKTOB MNpodeccUoHanbHON OEesTenbHOCTM B COOTBETCTBUM C
TEXHOMOMMe NPOU3BOACTBA, AEWCTBYIOWMMM CTaHAApTaMKU M HOPMaTUBHBIMWU LOKYMEHTaMU; OCYLLECTBMATbL NpoBeAeHue
TEXHUYECKMX pacHeToB 06BHEKTOB NPOGECCUOHANBHON AEATENBHOCTU.

BnapeeT: HaBbikamun akcnnyaTtaumm obopyaoBaHusi 06bekToB npodeccnoHanbHOW AeAaTenbHOCT; cobniogaet npasuna
TEXHOMOMMYECKOM  AUCLUMNMHBLI  MpU  3KcnnyaTauunm ob6beKkToB  MNpod)eccUoHanbHOM  AeaTenbHOCTH;  cobniogaet
TpeboBaHMs 3KONOrM4Yeckom 6esonacHoCTM npu

BeAEHMN pexnma paboTbl 060pyaoBaHuS.

MK-2.1: FOTOBHOCTb K Y4acTUIO B OpraHM3aLum MeTponorm4yeckoro obecneyeHus TeXHONMOrM4eckmx npoLecconB
TENNOoBOMW U 3NEKTPUYECKON IHEePrumn Npu UCNonbL30BaHUN TUNOBbLIX METOAO0B

3HaeT: MeTponormyeckoe obecrneyeHme TEXHOMOMMYECKUX NPOLIECCOB OGBEKTOB NMPOdECCUOHANBHON AEATENBHOCTU.

YmeeT: [pyMeHSATb TUNOBbIE METOAbl pacyeTa U CXeMbl METPOSIOrMYeckoro obecriedeHnst TEXHOMOMMYECKMX NPOLIeCCoB
00BbEKTOB NpodeccMoHansHon AeaTenbHOCTU.

BnapeeT: HaBbikamu ncnonb3oBaHUs KOHTpOJ'IbHO-I/l3MepI/ITeJ'IbHOIZ annapartypbl.

MK-3.1: FoTOBHOCTb K 06ecne4YeHunto 3KONOrM4eckon 6e3onacHOCTM TeNJSI03HEPreTUYeCKNX 06 HLEKTOB U
pa3paboTke 3KO3aLWMNTHLIX MEepPONPUATUIA

3HaeT: HopmaTmebl No obecneyeHnto akonornveckon 6esonacHoCcT 06bEKTOB NPOdECCUOHANBHON OEeATENBHOCTH.

YmeeT: Nonb3oBaTtbeA HOPMaTMBHbIMN OOKYMEHTaMn B obnacTtun akonornyeckon 6e3onacHoOCTM.

BnapeeT: HaBbikamu pa3p860TKVI N OCYLLECTBMNEHNA 3KO3ALLMUTHBLIX MEPONPUATAN.

MK-4.1: FoTOBHOCTb K pa3paboTKe MeponpuUsaTUM MO 3HEPro- u pecypcocbepexeHnIo Ha TenNno3HepreTuYecKnx
06beKTax B COOTBETCTBUM C TeXHONOrMen NnponsBoACcTBa TENJSIOBOW U 3NIeKTPUYECKOM IHEeprumn

3HaeT: HopmaTuBbl MO 3HEPrO- U pecypcochepekeHnio Ha 06bekTax NPogeccUoHanbHoM AesTeNbHOCTH.

YMmeeT: PaspabaTtbiBaTb BapuaHTbl 3Heprocbeperarolimx peleHMn Ha obbekTax npodeccuoHanbHOW AeATeNnbHOCTH,
OLUeHMBaTb pesynbTaTbl UX peanusauuu.

Bnapeet: HaBbikamn pa3paboTkm MeponpuaTviA Mo 3Hepro- u pecypcocbepexeHntio Ha obbekTax npodeccroHanbHON
OeAaTenbHOCTU.

MK-5.1: Cnoco6eH BLINONHATL cneuuarbHble pacyeThbl TENSIOTEXHONOrM4YeCKMX NpoLeccoB No TUNOBbLIM
MeToAuKam

3HaeT: MeToaoMknm BbINOMHEHUS  cneumanbHbIX pacyeToB NPUMEHUTENTbHO K ob6bekTam I'IpO(beCCI/IOHaJ'IbHOIZ
0eATeNnibHOCTN, KOHCTPYKUUN N OCHOBHbIE TEXHUYECKNE NnoKa3aTesnn O60py,EI,OBaHVIF|.

YMeeT: YnTaTb TEXHOMOMMYECKYD U KOHCTPYKTOPCKYI OOKYMEHTaUMI0, CXEMbl U 4YepTexu o6opydoBaHWUs; NMPUMEHSITb
CnpaBoYHble MaTepuarnbl, aHanM3npoBaTb Hay4YHO-TEXHUYECKYH MHpopMauuio B obracTy akcnnyataumMm obopyaoBaHus
06bEKTOB MpodecCUOHanbHOW AeSTENbHOCTU; BbIMOMHATL Heobxoaumble pacyeTbl 6e3 MCnonb3oBaHUS NEPCOHanbHOro
KOMMbloTEpA.

Bnapeet: HaBblkamu BbINOMHEHUS cheumanbHbIX pac4yeToB NO TUNOBbIM MeETOAMKAM MNPUMEHUTENIbHO K o6bekTam
I'IpO(*)eCCI/IOHaI'IbHOVI noeAaATenbHOCTU, HaBblkaMU pa60TbI C TEXHNYECKom ,D,OKyMeHTaLI,I/IeVI.




3 ®OPMA MNMPOBEAEHUA, OBJIACTb, KPUTEPUU, CAICTEMA U CPEACTBA OLIEHUBAHUA PE3YJIbTATOB

rOCYAAPCTBEHHOIO 3K3AMEHA

3.1 ®dopma npoBeAeHUA rocyapCTBEHHOro 3K3aMeHa

YcTHas

+ NnucbMeHHas +

3.2 lucumnnuHbl obpasoBaTenbHON NporpamMMbl, KOTOpPble UMEIOT onpeaensitolee 3HaYeHne gns
npodeccuoHanbHOW AesaTeNbHOCTU BbIMYCKHUKOB U BKIIOUYEHbI B rOCYAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHWe gucuunnmuHbl
1 MHHOBaLMOHHbIE TEXHONOMMN UCMOMb30BaHNS TEMMOBOW U 3NEKTPUYECKON SHEPTUM
2 HageXHOCTb MCTOYHUKOB M CUCTEM TEMSIO3HEPrOCHAGXEHUSA MPOMbILLSIEHHBIX NPEANPUATAI

3.3 Cuctema u KputTepumn oLeHMBaAHUA pe3yrbTaToOB FOCYAapPCTBEHHOIO 3K3aMeHa

LLikana oueHnBaHuA

KpuTtepuu oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMI

5 (oTnmn4yHO)

B TeopeTnyeckon 4acTu KOMMIIEKCHOro 3adaHnsa faH MOfHbIA, UcyepnbiBaloWwmnn OTBET, ABHO
OeMOHCTpUpyloWwmin - rmybokoe noHuMaHwe 6as0BbiIX MOHATUR, TEOpUM U LLNPOKYIO
9pyAMUMIO B OLEHMBaeMon obnactu, KpUTUYECKUI, OpUrMHanbHbI NOAXo4 K martepuany.
YcTaHoBNeHbl codepXaTenbHble MeXnpeaMeTHble CBS3W, MpeAcTaBieHa pasBepHyTas
aprymMeHTauMss Ha BblOBUraeMble MOMOXEHWUs, npuBedeHbl ybeauTenbHble MNpUMepbl U3
NPaKTUKW, HAay4YHOW, y4eBHON nuTepaTypsbl.

lMpakTnyeckas 4acTb KOMMMEKCHOro 3afaHus BbIMOSIHEHA MpPaBUIIbHO, OTBETHI U MOSICHEHUS
BEPHbIE N B 4OCTAaTOYHON Mepe 060CHOBaHHbIE.

4 (xopoLuo)

B TeopeTuyeckoin 4acTu AaH MOmHbIA CTaH4aPTHLIA OTBET, B LIESIOM KaYeCTBEHHbI, OCHOBaH
Ha Bcex obs3aTenbHbiX Ans MNOAFOTOBKM K FOCYSAPCTBEHHOMY 9K3aMeEHY WCTOMHMKaX
WHcbopmauun.  BblgBWraloTcs  NPeuMyLLeCTBEHHO  TeOopeTUYeckne  MONOXKEHUs,  HO
oTAernbHble BbIBOAbI MOATBEPXAEHbI MPUMEpaMuM U3 MpakTUYECKON  [AesiTENbHOCTU.
MpucyTcTBYHOT HEGOMbLUNE NPOGENbI B 3HAHUAX UMW HECYLLLECTBEHHbIE OLLNGKN.
MpaKTKOOPUEHTMPOBAHHOE 3afaHWe  BbIMOMIHEHO MpPaBUSIbHO, OTBETbl U MOSICHEHUS
BEPHbIE, HO B MX 0GOCHOBaHMM YacTb HEOGXOAUMBIX apryMEHTOB OTCYTCTBYET.

3 (yooBneTBOpUTENbHO)

B TeopeTuyeckoin 4act OTBET HELOCTAaTOMHO JIOMMYECKU BbICTPOEH, BOCMPOW3BOAUT B
OCHOBHOM TOJNbKO JIEKLMOHHblE MaTepuanbl OUCLMMNMH, BXOAAWMX B Mporpammy
rocyfapcTBeHHOro 3k3aMeHa 6e3 camocTosiTenbHOW paboTbl C  pPekoMeHOOBaHHOM
nuTepaTtypoi. XoTs 6a3oBble MOHATUS PaCKPbIBAOTCH BEPHO, HO BblABUraeMble MONOXEHUs
He AOCTaTOMHO apryMeHTUpOBaHbl U (MNN) He MOATBEPXKOANTCA MpUMepaMu U3 NPaKTUKW.
MpWCYyTCTBYIOT CYLLECTBEHHbIE OLUMOKN B YCTAaHOBNEHUM MEXNPEAMETHBIX CBA3EA.
MpaKTMKOOPMEHTMPOBAHHOE 3aAaHune BbIMOSIHEHO C owMGkamMu, B 0GOCHOBaHWU OTBETOB M
MOSICHEHMI YacTb HEOOXOAMMbIX apryMEHTOB OTCYTCTBYET.

2
(HeynoBneTBOPUTENBHO)

B TeopeTuyeckoi 4acTM NpoOeMOHCTPUPOBaHa HECMOCOOHOCTb OTBevaTb Ha Bonpoc 6e3
MOMOLLIM 3K3ameHaTopa. HesHaHWe 3HauMTenbHOM YacTu MmaTepuana.
[MpaKTMKO-OPNEHTMPOBAHHOE 3a4aHne BbINOMHEHO C MHOFOYWUCMEHHBIMU CyLLECTBEHHbIMU
oLInbKamu, MOSICHEHNS OTCYTCTBYHOT.

MpeanpvHATa MOMbITKA, WCMOMb30BAHWUSA HepaspelleHHbIX TEXHUYECKMX YCTPOWCTB WM
MONb30BaHWs MOACKA3KOW ApYroro 4YeroBeka (BHE 3aBWCMMOCTM OT YCMELUHOCTM TaKow
nonbITKN).

3.4 CopepxaHue rocynapCcTBeHHOro 3K3amMeHa

3.4.1 MepeyveHb BONPOCOB, BLIHOCMMbIX Ha FOCYyAapCTBEeHHbIN 3K3aMeH

Ne n/n DdopMynNnpoBKN BONPOCOB
1 TennotexHnyeckne xapakTepucTukn 3HepreTU4ecKoro Tonnmea
2 Knaccudumkaums BogsHbIX CUCTEM TeNocHabXeHus
3 PacuéT BenuumHbl MakcmMarbHON NPU3EMHON KOHLEHTPaLMN BpeaHbIX BbIOPOCOB
4 MatepuanbHbIn 6anaHc npoLecca ropeHnst ra3oodpasHoro Tonnmea
5 TemnepaTypHoe none. TemnepaTypHbIn rpagneHT. Tennoson NoTok. YpasHeHne Pypbe
6 TennonpoBOAHOCTb MNOCKON CTEHKMN




7 Cnoco6bl cxkuraHusl Tonnvea, 4OCTOMHCTBA U HeQOCTaTKM

8 TennonpoBoAHOCTbL LIMMMHOPUYECKON CTEHKM

9 Buabl Tennonotpebnexus. PacuéTel pacxogoBaHusl TENMOThI

10 Cxwvraruve B kunsiem crioe. CTaumMoHapHbIN U LMPKYNUPYOLLMIA KUASILLMIA CIOW, AOCTOMHCTBA U HEAOCTaTKN

11 CocTtaBneHune TENMOBOIO U BNAaXHOCTHOIO 6anaHCcoB MOMELLEHUsI

12 HuskoTemnepaTypHbIi BUXPEBOWN CNOCOD CXUraHWsi TONNMBa, JOCTOMHCTBA U HEAOCTATKM

13 padoaHanmMTU4eckmii MeTon onpeaeneHnst TemnepaTtypbl ropeHus

14 TexHornorm4eckne MetToabl CHUXKEHNs1 BbIOPOCOB OKCMAOB a30Ta

15 TennoBasi cxema KoTenbHOW. HazHavyeHne obopynoBaHus

16 Okornorus B aHepreTuke. [NpeaenbHO-40nycTUMbIE BbIOPOCHI BpeAHbIX BELLECTB

17 TennooTgaya npy NonepevyHoM ob6TEKAaHUN OQNHOYHOW TPYObI

18 MokasaTtenu kayecTtBa BoAbl. [JokoTrnoasa o6paboTka BoAbl.

19 Tennoeon 6anaHc u KI1 koTenbHOro arperara.

20 Cneuudpmka TennoBoro pac4éra razo-ra3oBblX U ra30XMAKOCTHbIX TeNN00BMeHHNKOB

21 MpuHUMNuanbHasa cxema KoTrnoarperata ¢ eCTeCTBEHHOW LMpKynsaumen

22 OcHOBbI a3poanHaMMYEeCKOro pacdéta Kotnoarperata

23 OCHOBHbI€ 3aKOHbI TEMMOBOrO U3NyyYeHnst

24 Tennootgaya npu BbIHYXXAEHHOM ABVXXEHUN XULOKOCTU BHYTPU TPYObI

25 Knaccudukaums cnctem tennocHabxeHna. CBOMCTBa TeNoHocUTeNen

26 PerynupoBaHue TarogyTbeBbIX YCTAHOBOK

27 OcHoBbl Teopun nogodus. Kputepmum Tennosoro 1 rmapaBnnyeckoro nogoobus

28 TennooTtgada Npy eCTECTBEHHOW KOHBEKLMMW

o9 HopmupoBaHue kavectBa aTtmocdepHoro Bosgyxa. [lpedenbHO-OOoMYCTUMbIE  KOHLUEHTpauuu  BpeaHbIX
BeLlecTB. APPEKT cymmaumnm

30 Mmapaenuyeckmin pacdeT TennoobMeHHbIX annapaTos

31 Tennoasi cxema TOL,

32 KuHeTnyeckas n guddysnoHHasa obnactb ropeHus

33 MaTepuanbHbii 6anaHc npoLecca ropeHnst TBEPAOro M XUAKOro Tonnvea

34 TennoBow 6anaHc npouecca ropeHns

35 CnoeBoe U hakenbHOe CXuraHwe, 4OCTOMHCTBA N HE4OCTaTKM

36 OHeprocbeperaroLme MeponpuaTs Npu NPoOU3BOACTBE Y TPAHCMOPTUPOBKE TEMIOBOW 3HEPrUn

37 PereHepaumsa TennoTbl yXOAsLINX AbIMOBbIX ra3oB

38 Tennootgava npu nonepe4yHom obTekaHum nyykoB Tpyo

39 TennoobmeH npu NIEHOYHOW KOHOAEHCaUnn BOASHOrO napa

40 Tennosow pac4eT TennoobMeHHbIX annapaToB

41 Cnoco06bl noBbILEHVST 3PPEKTUBHOCTM TEMNOOOMEHHbBIX annaparToB

42 MocTpoeHune npoueccoB 06paboTkn BO3gyxa B KoHAUUMoHepe B |-d-gnarpamme




43 OcCHOBbI METOAMKN NOBEPOYHOIO pacyéTa TOMKK KoTroarperara

44 OcHoBbI TENOBOro pac4yé€Ta KOHBEKTUBHOMO NaporneperpesaTens

45 OcHoBbI TENIOBOIO pacyéTa BOASHOrO 3KkOHOMawn3epa

46 OcHoBbI TENOBOIO pacyéTa Bo3gyxonoaorpesatens

47 Kputnyeckuin guameTp nsonauum

48 Koppo3sus, 3arps3HeHunst U1 0MMCTKa NOBEPXHOCTEN Harpesa KoTroarperata

49 MapameTpbl NAPOBOro LMKMIa aNeKTpoCcTaHLUmm

50 TennoBas cxema 6r104HO-MOAYBbHOW KOTENBbHON

3.4.2 BapVIaHTbI TUNOBbIX KOHTPOJIbHbIX 3ap,a|-|m7|, BbIHOCUMbIX Ha rOCYﬂapCTBeHHbIﬁ JK3aMeH

[MoBepxHOCTb KOpryca McnapuTernisi COCTOUT M3 MNSIOCKOW Xernes3HoOW CTeHKM TonwmHom oct = 8 mm. Mo ogHy
CTOPOHY CTEHKU OBWXETCS ropsayasi Boga co cpepHen Temnepartypon t1 = 150 °C, a no gpyryio CTOPOHy — BO3A4yX CO
cpegHen Temnepatypon t2 = 20 °C. OnpegenuTtb kK03dUUMEHT Tensonepenayn, NIOTHOCTb TEMMOBOrO0 MOTOKa, €Cru
KoadhpmumMeHT TennooTgaum ot ropsyen Boabl K cteHke a1 = 2000 Bt/(m2:°C), a koadhpmUMEHT TENNOOTAAUM OT CTEHKM
Kk Bo3gyxy a2 =20 Bt/(m2:°C). TennonpoBogHocTb ctanu Act = 57 B1/(m-°C).

CpaBHuTb KO3(PDULMEHTbI TennooTAayn npu NNEHOYHOM KOHAEHCaAUWW BOASHOrO Mapa Ha MOBEPXHOCTU
BEPTUKANbHON N ropuaoHTanbHoM Tpyobl anametpoMm 20 MM U ANWHOW 2 M, €Ccnn BCe NpouYne napameTpbl HEU3MEHHBbI.
OTBeT gaTb B BMAe: aBepT / arop.

Heobxooumo mn3yuntb OBwkeHWe Bo3ayxa B Tpybe, aunametpom d1=1,3m, npu cpegHern ckopoctn W1=7m/c. Ons
aTOro B3sinNM Mmogenb ¢ anametpom d2=0,5m. Kakyito ckopocTb Bo3gyxa W2 HyXHO co3gaTtb B MOLENM, 4YTOObI
OCyLLEeCTBUTL B Hel nogobue ¢ obpasuom.

4 OCOBEHHOCTHU NPOBEOEHUA TOCYOAPCTBEHHOIO 3K3AMEHA

4.1 Ocob6eHHOCTU NpoBeaeHUsi roCyAapCTBEHHOro 3Kk3aMeHa AnA Ul ¢ orpaHNYeHHbIMU BO3MOXHOCTAMMU
300pPOBbA

OcobeHHOCTM nNpoBeAEeHMA TOCYAapCTBEHHOM aTtTecTauum And nuy € OrpaHWYeHHbIMM  BO3MOXHOCTAMMU
300pOBbS  pernameHTUpyTCs  pasgernom 7 fokanbHoro HopmatmBHoro akta ClIGMYMTO  «llonoxeHne o
rocyapCTBEHHOM UTOrOBOW aTTecTaumm no obpasoBaTenbHbIM NPOrpaMmMamM BbICLLEro 0Opa3oBaHmsI».

4.2 NMopsaaok nogaym u paccMoTpeHus anennsauum

Mpoueaypa anennsuMM no pesynbTaTam rOCy4apCTBEHHbIX aTTeCTauMOHHbIX WCMbITaHWA pernaMmeHTupyeTcs
pasgenom 8 nokanbHoro HopMaTuBHoro akta CIGIYMTO «lMonoxeHne O rocyaapCTBEHHOW WTOrOBOW aTTrecTauuu no
obpasoBaTesibHbIM NporpammMam BbICLLErO 00pa3oBaHUs».

5. YYEBHO-METOAUYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE TOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6Hasa nutepartypa

ABTOp | 3arnasve | NsgaTtenbcTBo | o4 nsganus Cchbinka
6.1.1 OcHoBHas y4yebOHasn nutepartypa
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHoe nocobve Hayku PO, BLUTO 2016 od.ru/metod/kpte/19.
cnierynta. — Crie.: pdf
BLUT3 Crieryntg
LWnHHmkos, T1. A. MpoekTnpoBaHne Hosocnbupck: http://www.iprbooksh
OAHOLMMHAPOBOM Hosocubupckuit op.ru/45147.html
KOHZEHCaLUMOHHOW TypOUHbI rocyaapCTBEHHBIN 2013
TEXHUYECKNI
yHMBEpcuTeT
C.H. CwmopoaunH, A.H.|KoTenbHble yCTaHOBKM W M-Bo o6pasoBaHus u https://nizrp.narod.ru
VBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku PO, BLUTS /metod/kpte/2019_0
Benoycos y4yeb.nocobue CcnerymnTa. - 2-e usa., 2018 1_14_01.pdf
ucnp. - CI6. : BLUT3
cnerynTtn
Kykos, H. M., | OHeprocbepexeHune B| Tambos: TamboBcKui http://www.iprbooksh
MariHukoBa, H. @. TENNO3HEPreThKe, rocyaapCTBEHHbIN 2017 op.ru/85986.html
TennoTexHuke 7] TeXHUYECKUn
TennoTexHonormax yHunsepcuteT, O95C ACB




B.H. Bbenoycos, C.H.|Tonnueo " npouecchl | M-Bo HayKu 1 BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.[. |ropeHus B| o6pasosaHus PO, C.- metod/kpte/1612390
LumbGan TennosHepreTU4YECcKnx MeTep6. roc. yH-T npom. 787 .pdf
yctaHoBkax. Y. 2: yueb.| TexHonorwii u gusaniHa, 2020
nocobve BhbICLU. LK. TEXHONOMMU 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUTS
cneryntg
Enndanos, B. C.,|TexHnyeckas Mockea: MockoBckasi http://www.iprbooksh
CrenaHos, A. M. TepMoanHaMuKa 7z rocyapcTBeHHast 2013 0op.ru/46860.html
Tennonepegaya akagemusi BOAHOro
TpaHcnopTa
A.H. WeaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, C.H. [o6opynoBaHue Hayku PO, BLUTS 2016 od.ru/metod/kpte/18.
CmopoauH npeanpusaTun [TekeT]: cnerynTa. - Cre.: pdf
y4ebHoe nocobue BLWUIT3 Crieryntai
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus n http://www.nizrp.nar
Y.2.: yyebHOe nocobure Hayku PO, BT 2017 od.ru/metod/kpte/20.
cnerynta. — Crie.: pdf
BLUT3 Crieryntg
E.H. N'pomoea BbicokoTemnepaTypHble M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
TENNOTEXHOMNOIMYeckne obpasosaHusi PO, C.- metod/kpte/1590159
npoueccel u yctaHoBkn Y.| TMeTepb. roc. yH-T Npom. 117 .pdf
1.: yuebHOe nocobue TEXHOMNOrMn U An3anHa,
2020
BhbICLL. LK. TEXHONOMMU 1
3HepreTnkn. — CaHkT-
MeTtepbypr : BT
cneryntg
Knumoea, I". H. OHeprocbepexeHne Ha Tomck: Tomckuin http://www.iprbooksh
NPOMBbILLITEHHbIX NONUTEXHNYECKUNN 2014 op.ru/34743.html
npeanpuaTUaX yHMBEpPCUTET
Bacunbuenko, 1O. B., |lMpombiwneHHble Tennosble | Benropoa: Benropoackuin http://www.iprbooksh
lN'y6apes, A. B. 3MEeKTPOCTaHL MM rocyaapcTBEHHbIN op.ru/80438.html
TEXHOSOMM4YeCK1N 2017
yHuBepcuteT um. B.T".
LLyxosa, O96C ACB
E.H. N'pomoea BbicokoTemnepaTypHble M-BO HayKku 1 BbICLLETO http://nizrp.narod.ru/
TENNoTEXHOMNOrMYeckne obpasosaHusi PO, C.- metod/kpte/1637417
npoueccel U yctaHoBku. Y.| TMeTepb. roc. yH-T Npom. 881.pdf
2: yyeb. nocobne TEXHOMNOrMn U An3anHa, 2021
BhbICLL. LK. TEXHONOMMU 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntg
PycuHa A. I., | Pexumbl ANEKTPUYECKMX HosocnBupck: http://www.iprbooksh
dunmnnosa T. A. cTaHummn " HosocnBupckuin op.ru/45157.html
3MNeKTPOo3HepreTUYeCcKmX rocyfapCTBeHHbIN 2014
cuctem TEeXHUYECKUI
yHMBEpCUTET
C. H.CwmopoagwuH, B.|lMpon3BoacTBeHHbIE M-BO HayKu 1 BbiCLIErO http://nizrp.narod.ru/
H. Benoycos, A. H.|koTenbHble: y4yebHo-| ob6pazosaHus PO, C.- metod/kpte/1639523
VBaHoOB, K. . | MeToan4yeckoe nocobue MeTepO. roc. yH-T Npom. 721.pdf
MwucioTnHa TEXHOMNOIMN U gn3anHa, 2021
BhbICLU. LK. TEXHONOMMU 1
3HepreTukn.- CaHkT-
MeTepbypr: BLUTO
cneryntg
C. H. CwmopoguH, B.|lpoekTnpoBaHue M-BO HayKu 1 BbiCLLErO http://nizrp.narod.ru/
H. Benoycos, A. H.|ucTOYHMKOB 3Hepruun B| obpasoBaHusa PP, C.- metod/kpte/1636919
WBaHos, K. I". | npoMBbiLLINEHHON MeTepb. roc. yH-T Npom. 921.pdf
MwuctotuHa TENNO3HEepreTuke: y4eb.| TexHonorvn v gusanHa, 2021
nocobve BhbICLL. LK. TEXHONOMMU 1

3HepreTukn. — CaHkT-
MeTepbypr: BLUTS
cnerynta




C.H. CwmopoguH, B.H.
Benoycos

O6opynoBaHue
3HEpProTeXHONOMMYECKNX
T3C : yyeb. nocobune

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,

http://nizrp.narod.ru/
metod/kpte/1623347
740.pdf

2021
BhbICLU. LK. TEXHONOMMU 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUTS
cneryntg
B.H. Benoycos, C.H.|Tonnueo " npouecckl | M-BO HayKu U BbICLLErO http://nizrp.narod.ru/
CmopoauH, B.[. |ropeHus B| o6pasosaHus PO, C.- metod/kpte/1590531
Liumban TENNO3HEPreTUIECKNX MeTepb. roc. yH-T npom. 748.pdf
yctaHoBkax . Y. 1.0 y4eb.| TexHonorwii u gusaniHa, 2020
nocobue BhbICLU. LK. TEXHONOMMU U
aHepreTukn. - CaHkT-
MeTepbypr : BLUTS
cneryntg
B.. Kasakoe, TI1.B.|OTtonutensHo- M-BO 06Da30BaHMS 1 https://nizrp.narod.ru
JlykaHuH, E.H. [ BEHTMNAUMOHHBIE  CcUCTEMBI P /metod/kpte/2018_1
r Gymaxnoi | HayK1 PO, BUITO 2018 0_09_01.pdf
pomoBa B Lennono3Ho-by CR6MYIITL, - CI6. 09 01.p
npombiwnieHHocTn [ TekcT . BLITO CM6ITYPN
y4eb. nocobue
LWykypos, n. C., | MnxxeHepHble ceTn MockBa: MocKkoBCKuM http://www.iprbooksh
[bsikoB, n. r., rocyaapCTBEHHbBIN op.ru/49871.html
Mukupu, K. U. CTPOUTENbHbIV 2016
yHuBepcuteT, A [Nun Jp
Megna, 36C ACB
B.1O. JlakomkuH, C.H.|TennomaccoobmeHHoe M-BO 0B60a30BaHMS U http://www.nizrp.nar
CmopoauH, E.H. [ oGopynoBaHue FF)’CD BLITS od.ru/metod/kpte//16
NpomoBa npeanpuatiin  (CywnnbHble C'-IlI%yll(;II'IT,D: _ Cr6.: 2016 .pdf
ycTaHoBku) [TekcT]: y4ebHoe BLITS CI'I6.FYI'IT£|,"
nocobve
6.1.2 lononHuTenbHasa y4yebHaa nuTepartypa
BacykuHckmin, C. M., |LleHTpoGexHbie Nuneuk: Nnneukuii http://www.iprbooksh
BacykuHckuin, B. M. HarHeTartenu rocyapCTBEHHbIN 2013 0p.ru/22947 .html
TEXHUYECKUI
yHuBepcuteT, 35C ACB
C.H. CmopoaguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.1IO. |B 3HEepreTN4ecKuXx, M-B0 0BpasoBaHUS! od.ru/metod/kpte/10.
JTakoMKunH TEXHOIOMM4eCKnX Hayk PO, CTGI TYPTT. — 2014 pdf
ycraroBkax M1 “cne.: cnertypn
cTpouTenbcTee [TekeT]:
y4yebHoe nocobue
B.O. NBaHoB Cuctembl  TennocHabxeHus http://www.nizrp.nar
npeanpusaTUi [TekeT]: od.ru/metod/tsuitd/1.
ﬁ:iggaémemnmqecme ns M-Bo 06pa3oBaHust 1 pdf
o Haykn P®, CMN6ITYPI. — 2014
CaMOCTOSITENBHOM CI6.- CM6rTYPN
NOArOTOBKM U BbINOINHEHUS
KOHTPOMbHBIX W KypCOBOW
pabot
LWaxHuH, B. A. OHepreTuyeckoe MockBa: MiHTepHeT- http://www.iprbooksh
obcnegoBaHue. YHuBepcutet 0p.ru/79732.html
OHeproayaut VHdopMaLMOHHBIX 2019
TexHonorun (MHTYWNT),
A Nn Op Meana
B.A. Cycrnos TennomaccoobmeH [TekcT]: M-Bo obpasoBaHus 1 http://www.nizrp.nar
y4yebHoe nocobue Hayku P®, CMNGITYPMN. — 2008 od.ru/teplomassoob
Cne.: CA6IrTYPnN men.htm
BapaHoB, A. B., , XX.|3HeprocbepexeHune n| Tambos: TamboBckui http://www.iprbooksh
A. 3HeproadHeKTNBHOCTb rocyaapCTBEHHBIN 2017 0p.ru/85987.html
TEXHUYECKNI
yHuBepcuteT, 36C ACB
B.A. Cycnos [v ap.] TennomaccoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
obopynosaHne T3C u A3C| Haykm P®, CNGITYPI. — 2015 od.ru/metod/kpte/12.

[TekcT]: yuebHoe nocobue

ChNno.: CNerTypPrl

pdf




AknagHas, I'. C. naBHble 3HepreTuyeckme Mockea: MockoBckasi http://www.iprbooksh

yCTaHOBKU rocyapcTBeHHast 2015 op.ru/46447 .html

akagemusi BOQHOro
TpaHcnopTa
MocawkoB, M. B., |3HeprocbepexeHne B Cawmapa: Camapckui http://www.iprbooksh
Hemuenko, B. W, |cuctemax tennocHabxeHus rocyapCTBEHHbIN op.ru/29799.html
Tutos, I'. U. apXUTEKTYPHO- 2014
CTpOUTENbHbIN
yHuBepcuteT, 95C ACB
A.®. Mypany, M.H.|[Cucrembl BeHTMRIALUK W M-BO 06ba30BaHMS 1 http://www.nizrp.nar
Yarika KOHANLMOHMPOBAHUSA P od.ru/systemvent.ht
X Haykn P®, CNo6IrTYPI. — 2004

Bo3gyxa [Tekct]: yyebHoe CM6. CAGFTYPN m

nocobvie "
C.H. CmopoguH, B.H.|Cuctembl wn y3nbl  y4eTa M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, B.1O. | pacxopa 3Hepropecypcos | Hayku P®, CMGITYPI. — 2014 od.ru/metod/kpte/7.p
JTakoMKWH [TekeT]: yuebHoe nocobue Cne.: Crelr Typri df

5.2 MNepe4veHb NnpodreccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALNOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-0MbnmnoTeyHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLWUTS CIB MNYMNTL [GnektpoHHbIi pecypc]. URL: http://nizrp.narod.ru

5.3 NMepeyeHb NMLEH3MOHHOIO N CBO60AHO pacnpoCTPaHAeMOoro NPorpamMmmMHoro o6ecnevyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

5.4 OnucaHwue MaTepMaﬂbHO-TeXHM‘IeCKOVI 683b|, HeOﬁXO,EWIMOVI AnA NnoaArotToBku U cga4viun rocyaapcrtBeHHOro

JK3aMeHa

Ayauntopus

OcHalleHue

KomnbloTepHbIN Knacc

MynbTuMeauniiHoe 0BopyaoBaHME, KOMMbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetn «WMHTepHeT» U  obecneyeHnem [ocTyna B 3MEKTPOHHYID  MH(OPMaLMOHHO-
obpa3oBaTesibHyto cpeay

JlekumoHHas
ayguTopust

MyanmmenMPlHoe 060pyD,OBaHVIe, cneunanun3anpoBsaHHas mebenb, gocka

YyebHana ayguTtopus

CneuunanuanpoBaHHas mebernb, Jocka




