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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1Uenbaucumnnutbl: ChopmmpoBaTbKOMNETEHLMNOOYYaIOLLEroCcABOONaCTUTENNOSHEPTETUKUUTENIIOTEXHWUKN
,CBSI3aHHBIXCU3YYEHNEMTUMOBBIXKOHCTPYKLUMIA, MPUHLUUMOBAENCTBUATENNOBBIXABUraTENEN, METOAOBMATEMATUHECKOTOMO/,
enMpoBaHMaApabounMxnpoLLEeCCOBNApOBLIXNTra3oBbIXTYPOMH,Cpa3paboTKONNPOEKTHLIXPELLEHNAMOYYYLLEHNIO3KCyaTaum
OHHbIXXapaKTepuUcTUKaBUraTenencmncrnonb3oBaHMeMCTaHaapPTHLIXCPEACTBAaBTOMATM3aLMNNPOEKTUPOBAHMS.

1.23agaungncumnimvHbl:

*PaccmoTpeTb3akoHOMEPHOCTUPABOYMXNPOLECCOBMKOHCTPYKLMNCOBPEMEHHbLIXMAPOBLIXMra3oBLIXTYPOUH.

*[TpogeMOHCTPUPOBaTLANTOPUTMbBITENITOBLIXPACHETOBNAPOBLIXMIra3oBbIXTYPOUH.

*YCBOUTLOCHOBHbIEHAMPAaBNEHNAPa3PaboTKMNPOEKTHBLIXPELLEHNANOMOAEPHN3ALNMNAPOBLIXMIra3oBbIXTYPOUH.

*[MpMBUTLCNOCOBHOCTUKCAMOCTOSTENTBLHOMYNPMOBPETEHMOMNCNONbB30BAHMIOBNPAKTUYECKONAEATENBHOCTUHOBI
X3HaHUNNYMEHNI

1.3TpeboBaHusAKNpeaBapUTENIbHONNOArOTOBKEOOYaloLerocs:

MpenBapuTenbHasinogroToBkanpeanonaraeTCo34aHNEOCHOBBIANSOPMUPOBAHMSIKOMMNETEHLMIA, YKa3aHHbIXBMN.2
,IPUN3YYEHNNONCLUNIINH:

TennomaccoobmeH

MHdopmaTturka B 3agavax TenrosHepreTmku

MaTepunanoBsegeHue, TEXHONOMMN KOHCTPYKLUMOHHbBIX MaTepuanos
TexHunyeckas TepMoamHaMumKa

TonnmBo 1 NPOLIECChI FTOPEHNSI B TEMNO3IHEPreTUYECKMX YCTaHOBKax
TennomaccoobmeHHoe obopyaoBaHue TeNNO3HepPreTUYeCcKNX NpeanpusaTuii
Matematuka

dusnka

WHxeHepHasa rpacmka

Xumus

MaporasoguHamuka (Mvapasnuka)

BBepneHue B cneunansHOCTb

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHBI

OlK-3: CnocobeH neMoHCTpMpoOBaTh NPMMEHeHMe OCHOBHbIX CMOCOGOB Nony4yeHus, npeobpa3oBaHus,
TpaHcnopTa U UCNOJNIb30BaHUA TENNOTbI B TENNIOTEXHUYECKUX YCTAHOBKAX U cUCTeMax

3HaTb:0CHOBHbIECTIOCOOLINOMNYYeHUs,Tpeobpa3oBaHuUst, TpPaHCMOPTaUMCTIONb30BaAHUSTENIOTHIMANEKTPUHECKONIHEPTUN; P
abounenpoLiecchbIBTENNOBbLIXABUraTENSX,yCTPONCTBOUNPUHLIMNIMXPABOTbI;KOHCTPYKLUMMNOCODEHHOCTUIKCNyaTauMmnapo
BbIXTYPOVH.

YMeTb:0CyLLEeCTBNATLBLIGOPNapoBONTYPOUHLIANS3aAaHHONTENNO3IHEPrETUYECKONYCTAHOBKM;ONpeaensaTbOCHOBHbIEPat
ounenapameTpbl

aKTUBHOMMPEaKTUBHOWCTYNEHENNapOBOUTYPOUHLI, paspabaTtbiBaTbMeponpUATUANONOBLILLEHNIOIKOHOMUYHOCTUMHAAEXKH
OCTUTYPOMHBINYTEMCOBEPLIEHCTBOBAHUANPEKOHCTPYKLMNOTAEbHBIXY30BUCXEMPETYIMPOBaHUS.

Bnapetb: paCLIETaMI/II'IapOBbIXTyp@/lH nos3agaHHbIMMEeTO4UKaM.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas paboTta

o X
55 WHHoBaU,
HavmeHoBaHue u cogepxaHue pasgenos, | T 0O CP 4
TEM U i s 8<| ek Mp. Na6. dpopmbl
y4ebHbIX 3aHATUN s 2m (4achbl) o
O £ | (yacwl) | (4ackr) | (4acst) 3aHATUN
Paspen 1. Tennosble asuratenun. Buapl,
HasHa4yeHwe.
Tema 1. OOwwme cBegeHUs O TEMMNoBbIX
ABuraTensx.
HasHauyeHne un obnactb NpuUMeEHeHus 1 1 11

TennosbIXx  ABuratenen.  [lepcnexktusbl
Pa3BUTUSA TEMMOBbIX ABUraTenen.

Tema 2. TvnoBble KOHCTPYKLMM N NPUHLLAM
OeNCTBNS NapoBbIX TYPOUH.
OpHocTyneH4yatble TYpPOUHBI. 1 1 20
MHorocTyneH4aTble akTvBHble TYpPOMHBI.
MHorocTyneHuyaTtble peakTuBHble TYpPOUHbI.

Paspgen 2. TypbuHHas cTyneHb.

Tema 3. TypbuHHas cTyneHb w©n ee

XapaKTepUCTUKu.
"eomeTpuryeckme XapaKTepUCTUKN
TypOuHHON cTyneHwu. Npoueccobl ABUXEHUS 1 1 20

napa B MEeXnonaToYHbIX KaHanax CTyneHwu.
TpeyronbHUKKM  ckopocTel. PaboTta Ha

OKpPY>XHOCTH.
4

Tema 4. ToTepu SHeprum B TypOUHHbBIX

CTYNEHSIX.

Knaccudukaums noTepb 3Heprum. 1 1 20

OTtHocuTenbHble KM TypOUHHBIX CTyNEHENR.
Pasmepbl TYypOMHHBIX NTONATOK.

Pasgen 3. MHoroctyneHyaTble napoBble
TYpPOUHbI.

Tema 5. Tennoson npovecc
MHOrOCTyneH4YaTomn NapoBomn TypOuHbI.
Tennoson npouecc B h-s pgnarpamme.
KoadhbmumeHT BO3Bparta TennoThl.
XapakrepucTnyeckun KoadppurLmeHT.
MeToauka Tennosoro pac4eTa TypOVHbI.

Tema 6. OnpegeneHve  HEKOTOpPbIX
nokasaTenew MHOrOCTyNneH4YaTon TypOUHbI.
OceBble ycunusi, OenCTByOLME Ha pPOTOP
TYpOUHBI, crnocobbl YMEHbLUEHNS.
MpepenbHas MOLLHOCTb, cnocobbl
YBENMYEHNS NPeSenbHOM MOLLHOCTM.




Paspgen 4. [lepemeHHble pexuMmbl paboThbl
TYpPOUHbI.

Tema 7. PaboTta TypOuHbI Ha nNepemMeHHbIX
pexumax.

Cnocobbl napopacnpegenenus. WM3meHeHune
napameTpoB napa W TennonepenagoB Mo
cTyneHsMm u B TypbnHe B Uenom Ha
NnepeMeHHbIX pexxmmax paboThbl.

Tema 8. [Ouarpammbl pexmmoB pabdoThbl
TYpOVHbI.

Onarpamma PEXMOB paboTbl
KOHOEHCAUMOHHOM ¥  MpOTUBOAABMEHYECKOM
TypOuHbl. [Ouarpamma pexumoB  paboThbl
TypOuHbI C perynvpyembiMm oT6OpoM napa.

20

Pasgen 5. TypbuHbl onsa BeipaboTkm TENNOThl 1
ANeKTprYEecKom 3Heprum " CXeMbl
perynmpoBaHms MOLLHOCTH.

20

Tema 9. TypOuHbl AN KOMOWHMPOBAHHOWN
BbIpabOTKM TENNOThI M ANIEKTPUYECKON SHEPTUN.
TypbuHbI c NpOTUBOLABMEHUEM,
TennogunKaunoHHble KOHOEHCALUMOHHbIE
napoBble TYpOMVHbI.

Tema 10. Cxembl perynupoBaHns MOLLHOCTM
TennouKaLMoHHbIX TYpOUH.

CxeMbl perynupoBaHuWs MOLLHOCTM TypbuH C
npotmeoaaBneHvem. CxeMbl perynnpoBaHus
MOLLHOCTH TennogmrKaLNOHHbIX
KOHOEHCAUMOHHbIX TYpOuH.

16

Paspgen 6. OcHoBHblE CUCTEMBbI,
obecnevunBatoLme padboTy TypOuH.

16

Tema 11. Cuctembl MacnocHabxeHns TypouH.
XapaktepucTMka cMmasbiBaloWwux Macen u ux
onpepereHve. MpocTtenwasn cxema
perynMpoBaHusi. MexaHuam  ynpaBneHus
TypOuHoi. Perynatopbl ckopocTn. Cuctemsl
3aLUTHI. JTabopatopHas paboTta Ne1
"OnpepeneHne BA3KOCTM TypOUHHbLIX Macen"”

17




Tema 12. KoHOeHCaLMOHHblE  YCTaHOBKM
napoBbIX TYPOUH.

HasHaueHue, npyHUUNManbHas cxema
KOHOEHCAUMOHHON  ycTaHOBKWU.  KoHCTpyKuuA
KOHOEHCaTopoB. XapaKkTepucTuku
KoHOeHcaTopoB. [lpoBepka KoHOeHcaTopa Ha
rMapaBnnyecKyto repMeTU4HOCTb.
JlabopaTtopHaa pabota Ne2 "OnpepeneHue
rMapaBnMYeckorM  NIOTHOCTM  KOHAEeHcaTopa
nyTem NPOBEPKN KECTKOCTU KOHOeHcaTa"

Pasgen 7. 3kcnnyataums napoBbIX TYpOUH.

Tema 13. OkcnnyaTauuoHHble TpeboBaHWMS K
MnTy.

TpeboBaHUA K HaOEeXHOCTW, 3IKOHOMWUYHOCTMW,
MaHeBpeHHOCTW. [pynnbl napameTpoB napa.

Tema 14. lNMyck, cTaumoHapHada paboTa 1 ocTaHOB
nTy.

Myck MTY wn3 pasnuyHbiX BUAOOB COCTOSIHUN.
KoHTponupyemble napameTpbl npu
cTaumoHapHomn pabote TypbuHbl. OcTtaHos [TV,
OCTaHOB B pe3epB.

Pasgen 8. MNasoBble TypbWHbI MPOMBILLNEHHBIX
T3C.

Tema 15. OcobeHHOCTH ra3oBbIX TYpOUH.

MecTo n Ha3HayeHwue ras3oBbix TypOUH B cOCTaBe
TY. OcobeHHocTn paboyero npouecca U
KOHCTPYKLIMMN ra3oBbiX TYpOVH.

Tema 16. BbicokoTemnepaTypHble ra3oBble
TYpOUHBI.

Wcnonb3oBaHune crneuunansHown obpaboTku
3MIEMEHTOB MNPOTOYHON 4YacTu. Mcnonb3oBaHue 1 1 18
XapornpoyHbIX  CNiaBOB,  KepaMUYecKux W
KOMMO3UTHbIX maTepuanos. Cuctemsl
oXnaxaeHus geTanemn rasoBov TypOuHbI.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 16 14 4 277

KOHch'IbTaLJ,I/IVI M NMPpoOMeXyTo4YHad aTtrectauud

(Ok3ameH, 3aveT, KypcoBas paboTa) 2,75 10,25

Bcero koHTakTHaAa pa6oTta u CP no gucumnnuHe 36,75 287,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1UenunsagaumkypcoBonpaboTbi(npoekTa): LienbiokypcoBonpaboThisBnseTcahopMMpoBaHMEKOMMNETEHLIMIA
,CBSI3aHHBIXCU3YYEHNEMKOHCTPYKLMMNAPOBLIXTYPOUH,METOAOBMATEMATUYECKOTOMOAENTMPOBAHNAPAB0YNXNIPOLECCOBBTY
pburHax,crnony4YyeHMeMHaBbIKOBMNOTEMNIOBOMYPaCYETYMHOrOCTYNEHYaToONNapoBOMTYpOUHLI, Bpe3yribTaTekoToporoonpeaen
ATrEOMETPUYECKNEXAPAKTEPUCTUKNTYPOMHBI,ee0THOCUTENBbHBLIEKTIANHEKOTOPLIEAPYTMENapaMETPbI.

3agayvakypcoBoipaboTbiHaYYUTLCTYAEHTOBUCTONb30BATb3HAHNANO3aKOHOMEPHOCTAMPaboumMxnpoLeccoBBTypO
NHeaIieeTeNNOBOropacyeTa, NPMBUTbHABLIKUKCAMOCTOATENIbHOMYaHaNM3ynoy4YeHHbIXpe3ynbTaToB.



4.2TemaTukakypcoBonpaboTbi(npoekTa): TennosonpacyeTnapoBOMMHOrOCTYNEHYaTONNPOTUBOAABNIEHYECKOW

TYpOWHbI.

4.3Tpeb6oBaHUSAKBbLINONHEHUIOUNPEACTaBIIEHMIOPEe3ybTaTOBKYpPCOBOMPaboThI(NpoekTa):

PaboTaBblinonHseTcaMHanBuayansHonoykasaHHOMyBapuaHTy,CMCNONb30BaHMEMMETOANYECKUXYKA3aHWIA, anarp
aMMBOAbLIMBOASIHOIrOMNapa,0CHOBHONNOOMNOMNMHUTENBbHOMNUTEPATYPLINOANCLMIIINHE.

PesynbTaTbinpeacraBnsaloTCcABBUAENOACHUTENbHON3anuckn,06bemom40cTp,cogepaLlencnenyromeobsasarten

bHbIE3NEMEHTbI:
1./cxooHblegaHHbleanapac4yeTa.
2 .MpenBapuTenbHbIipacyeTTypOUHbI.
3.TennoBovpacyeTperynupyoLenaByxBeHEYHONCTYNEHN.
4. TennosonpacyeTaByXOAHOBEHEYHBIXCTYNEeHengaBneHus.

5.PacueTxapakTepuUcTUKNapoBoNTypBUHbI,ONpeaeneHMeHOMUHANbHOWANEKTPUIYECKONMOLLHOCTUTYPBUHBI.

6.BbiBOAbI.

7.PucyHkuB3sanucke:npeasapuTensHelnTennosonnpoueccTypbuHbiBh-sanarpamme; Tennosonnpoleccperynmpy
IOLLIEMCTYNEHN; TENOBOMMPOLECCABYXHEPErYNMPYEMbIXCTYNEHEN; TPeyrofibHUKMCKOPOCTENBCEXCTYNEHEN;IPOTOYHasAYacT

biBYXBEHEYHONPETYIIMPYIOLLEACTYNEHMU.

8.YepTexun:npogonbHeiipaspe3TypbuHbiBMacutabe1:5;npoTouHbledacTucTyneHensmaciutabe1:1.

5. ®OHAl OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEeHUBaHNA pe3ynbTaToB 00y4eHuUs

5.1.1 NMokasaTenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus
KoMneTeHumnm cpeacTtea
1. WanaraeT OCHOBHble 3akOHbl pPaboyMx MNPOLECCOB B TEMMOBbIX
gBuratensax W uvMMeeT NpeacTaBneHne O MeTodax —adHanusa
3(P(PEKTMBHOCTM TENMOBLIX ABUraTENEN.
1. Bonpockl YCTHOro

2. [JdemoHcTpupyeT uCNonb3oBaHME MeTOAOB MaTemaTu4eckoro cobecenoBaHms
aHanu3a ans oueHkn 3hEKTUBHOCTM NApPOBbLIX U ra3oBbIX TypOWH,

OrK-3 A » P P yp 2. MpakTuko-

NnoKa3biBaeT npouecc OueHKu
3KCcnepuMeHTarnbHbIM NyTEM.

KayecTtBa

nccnegoBaHUn.

CMasbiBawwnx macen

3. Mcnonb3yeT 3HaHWS TeopuM NapoBbIX W rasoBblX TypGUH Ans
pelleHns NpaKkTUYeCcKMX 3aday WM MNPOBEAEHUS IKCMEePUMEHTAsbHbIX

OpPVEHTUPOBaHHbIE 3aaHuUs
3. KypcoBasi pabota

5.1.2 Cuctema un KpMTEpPUM OLLIEHMBaAHUSA

Kputepumn oueHnBaHusa cgo

PMUPOBAHHOCTU KOMMEeTEeHUUN

LLikana oueHuBaHus
YcTHOe cobecenoBaHune

MucbMeHHas paboTa

O6yuvatowmincsa nokasblBaeT BCECTOPOHHEE,
cuctematudeckoe U rnybokoe  3HaHue
OCHOBHOFO M [OMOfHUTENbHOro y4yebHoro
mMaTtepuana, ymeeT CBOOOAHO BbIMOMHSATH
3a/laHnsl, NpedyCMOTpPEeHHble NporpamMmon;

ycBoun OCHOBHY0 " 3HAKOM c
[JOMNONHUTENbHOWN peKOMEH40BaHHON
nutepaTypom; MOXET 00BACHUTL
B3aUMOCBS3b OCHOBHBbIX MOHATWI
AVCUMNAMHBI B UX  3HayYeHuM  ans
nocriegytoLiemn npocdeccnoHanbHom
[eATenbHOCTN; NposiBNsaeT TBOpYeckue

CMOCOBHOCTU B MOHUMAHWU, U3NOXEHUN U
ucnonb3oBaHun y4ebHoro matepuana.
Obyvatowwmiics OEeMOHCTpupyeT
npaBunbHOE MOHUMaHWe YCroBUSA 3agauu,
BNaJeHvne HaBblkaMn ero aHanusa, Bbibopa
HYXHbIX 3aKOHOB UK dopMyn Ang ee
peLleHus, 3HaHue pasmMepHoCTeNn
PU3NYEeCKNX BenuYUH. YMeeT MNpUMEHSITb
MaTeMaTU4YeCKMIn annapar Ansl peanvs3aumm
nnaHa pelweHus 3agays W, ecnu 3To
HeobXxoouMoO, MOXeT npeacTaBuTb  €ro
rpadoudecku. Monyyunn npaBusbHbIA OTBET U
MOXET ero MHTEpPnpeTUpoBaTh.

5 (oTnun4HO)

MonHoe W pasHOCTOPOHHEE PacCMOTPEHUE
BOMPOCOB, cBUOETENbLCTBYIOLIEE o

3HAUYUTENBHOM CcaMoCTosITENbHOW paboTe ¢
UCTOYHMKaMK. KayecTBO MWCMNOMHEHUs Bcex
3MeMeHTOB paboThbl COOTBETCTBYET
TpeboBaHusM, copepxaHue MOMHOCTHLHO
COOTBETCTBYET 3agaHuio. Mony4eHHble
pesynbTaTbl NpeacTaBfeHbl Ha OCHOBaHWUU
n3yvyeHus " aHanusa nccnegyemom

anekTpuyeckoi uenu. [aHbl ncyepnbiBatoLme
BbIBOAbl U MOJIHbIE OTBETblI HA MOCTAaBlI€HHbIE
Bonpockl. PaboTa npefctaeneHa K 3awmTe B
Tpebyemble CpoKu.




4 (xopoLwuo)

O6yuvalolumiica nokasbiBaeT 4OCTaTOYHbIN
YPOBEHb 3HaHWI B npeaenax OCHOBHOIO
yyebHoro maTepuana, 6e3 CyleCcTBEHHbIX
OLUNGOK BLIMNOMHAET NPEaYyCMOTPEHHbLIE B
nporpamme 3agaHus; YCBOWM OCHOBHYHO

nuteparypy, pPEKOMEHOBaHHY0 B
nporpamme; cnocobeH 00BbACHUTL
B3aVMOCBS3b OCHOBHbIX NMOHATUN
ONCUMNNUNHBI npu OONONHUTENBHBIX

Bonpocax npenogasaTens. [JonyckaeT He
CYLLECTBEHHbIE MOrPeLIHOCT B OTBETE Ha
3K3ameHe " npwm BbIMOMHEHUN
3K3aMeHaLMOHHbIX 3afaHui, YCTpaHAEeT UX
6e3 nomoLLm npenogaBaTternsi.

Obyuvatowmiica OeMOHCTpupyeT
[0CTaTOMHOE MOHUMAaHWE YCroBUS 3a4aun,
BnaaeHue HaBblkaMu ero aHanuaa, Bbibopa
HY)XHbIX 3aKOHOB W dopMyn Aans ee

peLueHuns, 3HaHue pasmepHocTen
PUsnyecKnx BEJTNYNH. OonyckaeT
HesHauuTernbHbIe norpeLLHoCcTn npu

NPpYMEHeHUN MaTemMaTuyecKoro annaparta
ANnS peanusauuu nnaHa pelueHns 3agayu
Mony4yun npaBuUIbHbIN OTBeET, HO
ucnbiTblBaeT  3aTpyAHeHuUs C ero
WHTEepnpeTaumen.

Pabota BbinonHeHa B Heobxogumom obObeme
npy OTCYTCTBUM OLINOOK, YTO CBMOETENLCTBYET
O camocTosTenbHOCTM npu  pabote cC
UCTOYHMKaMn  uHpopmaumn.  TonyyeHHble
pe3ynbTaThl CBs3aHbl C 6a30BbIMY MOHATUSIMU B
obnactn  9nekTpoTexHukn. [aHbl  nonHble
OTBETbl Ha MOCTaBIIEHHbLIE BOMPOCHI, HO UMEIOT
MECTO  HECYL|eCTBEHHble  HapylleHus B
odopmneHnn paboTbl WMAKM  LaHbl He4veTkune
BbIBObI, unm HapyLUEeHbI CpOKM
npeaocTaBneHns paboTbl K 3awmTe.

3 (yBoBneTBOpUTENBHO)

Obyuvatowmica nokasbiBaeT 3HaHUA
OCHOBHOrO  yyebHOro MaTepuana B
MWHMManbLHOM 06beMe, HeobxoaAMMOoM Ans
JanbHenwen y4yebbl; cnpaBnsieTca C
BbINOMTHEHMEM 3agaHun,
npeaycMOTPEHHbIX MPOrpamMmon, gonyckas

npu atom OGonblioe KONMWYECTBO He
NpuHUMNUanbHbIX — OWKWBOK;, 3HaAKOM C
OCHOBHOW nutepaTypow,

pekoMeHA0BaHHON NPOrpaMMon.

[onyckaeT cylecTBeHHble NOrPeLIHOCTH B
OTBETE Ha 3K3aMeHe W Mpu BbINOIHEHUN
3K3aMeHaUNOHHbIX 3af4aHuin, Ho obnagaeT
HeobXoOUMbBbIMU  3HAHUSMW  ANa KX
yCTpaHeHus nog PYKOBOACTBOM
npenogasatens. ObyyalLniics BHUKAET B
CMbICI YCIOBUS 3adayun, NOHUMaeT nnaH
€€ pelleHns, ogHaKko, He MOXET B MOSHOMN
Mepe C TMOMOLbI MaTeEMaTU4YeCcKoro
annapata peanu3oBaTb €€ peLleHue.
3HaeT pa3MepHOCTU PU3NYECKMX BENNYMH,
MOXEeT cAenatb PUCYHOK UMM CXEMY,
MOSICHSAIOLLYIO peLleHne 3agaun.

3agaHuve BbIMOSTHEHO MOSHOCTLIO, HO B paboTte
€CTb OTAellbHble CYLIECTBEHHbIE  OLUMOKMU,
NPpUCYTCTBYKOT HETOYHOCTM B OTBEeTaXx, nmbo
KayecTBO NpencTaBreHns paboTbl HU3Koe, NGO
paboTa npeacTaBneHa c Ono3gaHueM.

2 (HeyOoBMETBOPUTESNBLHO)

Obyuatowwmiica obHapyxuBaeT npobernbl B
3HaHMSAX OCHOBHOro y4yebHOro martepwuana,
JonyckaeT npuHUMnuanbHble ownbku B
BbINOSTHEHUU npeayCMOTPEHHbIX
nporpaMmMon 3agaHuii, He 3HaKoOM C
peKkoMeHLOBaHHOW  nuTepaTypon, He
MOXET WUCMpPaBUTb OOMYLIEHHbIE OLLUMOKM.
Kak npasuno, oL eHKa "He
yOOBNETBOPUTESBLHO" cTaBuTCs
obyyalolmMmMes,  KOoTopble  He  MOryT
NPOaOIIKNTL OOYyYeHNEe UNU NPUCTYNUTL K
npodeccnoHansHOW  OedATenbHOCTU Mo
OKOHYaHuM By3a 6e3 [OOMONHUTENBHbIX

3aHATUN no COOTBETCTBYHOLLEN
ancumnnuHe. OBy4yaloWMNCa He MOXeT
npoaHanuaupoBaTb  YCfioBME  3adauu,

HaMeTUTb MnaH ee pelleHusi, BblbpaTb
dhm3nyeckne 3aKoHbI 1 NNOXo

OtcyTcTBME 0fHoro unu HECKOMbKUX
00s3aTenbHbIX 3NMEMEHTOB  3adaHus, nunbo
MHOrOYMCnEHHble Tpybble owunbkn B paboTe,
nmbo rpybble HapyLleHus npaeun oPopMIeHUs
T CpOKOB npeacraBneHus paboTbl.
HecnocobHocTb OTBETUTbL Ha BOMPOCHI MO
NMCbMEHHON paboTte be3 nomoLLm
npenogasarens. MpencTaBnexnne YyXKomn
paboTbl, 0TKa3 OT BbINOMHEHUS 3a[jaHusl.




OpUEHTUPYETCS B (PM3NYECKMX BENUYUHAX,
He BrageeT mMaTteMaTuyecKkuMm annapaTom.
MpeacraeneHne 4dyxon paboTbl, OTKa3 OT
BbINOSTHEHNA 3aaHUS.

Obyuatowmiica nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHME TEOpUM MapoOBLIX W
rasoBbix TypOWH, CBOGOAHO OpPUEHTUPYETCS
B OCHOBHbIX MNOHSATMSX, TEPMMHAX WU
onpegeneHunsix; yCBou OCHOBHYHO U 3HAKOM
C [AONOSHUTENbHON NUTEPATYpPON; MOXET

Obyvalowmicss BHMKAET B CMbICIT  YCrOBUSA
3aJayn, NOHMMAaeT MraH ee peLleHusl, OfHaKo,
He MOXeT B TMOJIHOW Mepe C MOMOLLBIO

3ayTeHo MaTeMaTU4ecKkoro annapaTta peanu3oBaTb ee
0OBACHUTL B3aMMOCBS3b OCHOBHbIX
. pelwieHne. 3HaeT pasMepHOCTU PU3NYECKUX
MOHATUA AVUCUUMAUHBLI B UX 3Ha4YeHUU Ons
- _ |BENUYNH, MOXET caenaTb PUCYHOK UMK CXeMmy,
nocnegyoLlen npodgeccroHarnbHoOn
] MOSICHAOLLYIO peLLeHre 3adaydn.
NeaTenbHOCTU; NpOosIBNAET  TBOpYecKue
CNocobHOCTN B UCMOSIb30BaHMN y4yeBHOro
maTepuana.
OOyuvarowmiics He uMeeT [O0CTaTO4HOro
YPOBHSI 3HaHWA OUCUMMNIMHBI, He MoxeT |OGydyatominicss He MOXeT NpoaHanuanMpoBaTb
copMyrnMpoBaTb OCHOBHble pu3NYECKME |YCNOBUE 3adaun, HAMETUTb MaH ee pelUeHus,
3aKOHbI; NJIOX0 OPUEHTUPYETCS B OCHOBHLIX |BbIOpaTh  (hM3nyeckne 3akoHbl U MIIOXO
He 3ayteHo MOHATMSAX 1 ONpeaeneHnsx; Noxo 3HaKOM C [opneHTUpyeTcs B (ODU3MYECKUX BENUYMHAX, He
OCHOBHOW nWUTepaTypoW; AonyckaeT npu |BnageeT MaTemMaTU4eCKUM annapartom.

OTBETE Ha 3a4eTe CyLLECTBEHHbIE OLLUMOKM 1
He MOXeT YCTpaHWTb UX Jaxe nojg
PYKOBOZCTBOM Npenogasarens.

MpeacTtaBnseT vyxyto paboTy, oTka3blBaeTcs OT
BbIMOSTHEHMS 3aaHus.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHbIe MaTepuanbl, Heo6xoAUMbIE ANt OLeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB
Kypc 4
1 MpocTeniwasn cxema perynmpoBaHusi NapoBon TypOWHBI.
2 Perynatop ckopoctn JIM3.
3 OCHOBHbIE XapaKTEPUCTUKM KOHOEHCATOPOB MNApPOBbIX TYPOUH.
4 MpuHUuNManbHas cxema KOHAEHCaLMOHHOW YCTaHOBKW. YCTPOWCTBO KOHAEeHcaTopa.
5 Cxema perynupoBaHusi TypOuHbI C ABYMS MPOMEXYTOYHbIMKM oTOopamn napa (MT).
6 Cxema perynupoBaHusi TypOuHbI C NPOTMBOAABIEHNEM N MPOMEXYTOYHbIM oTOopom napa (MP).
7 Cxema perynmpoBaHus TypOuHbI C NPOMEXYTOYHbIM 0T6opom napa (M wunn T).
8 Cxema perynupoBaHusi TypOuHbl ¢ NnpoTuBoaasneHunem (P).
9 PaboTta TypbuHbl ¢ ABYMSA perynnpyembiMn otoopamu napa (MT).
10 PaboTa TypOuHbI C NpoTMBOAABNEHMEM U perynupyemMsim otoopom napa (M1P).
11 PaboTa TypOuHbI C MPOMEXYTOUHBLIM perynupyembim otoopom napa (M vnu T).
12 PaboTta TypOuHbl ¢ npoTuBoaasneHunem (P).
13 |Anarpamma pexumoB paboTbl TypbuHLI C perynupyembiM oT6opom napa.
14  |OAmarpamma pexummoB paboTbl KOHAEHCAUNOHHOW TYpOVHbI M C NPOTUBOAABIIEHMEM.
15 O6BogHOE NapopacnpeaeneHme.
16 Connosoe napopacnpegeneHue.
17 [lpoccenbHoOe napopacnpeneneHme.
18 M3meHeHne napamMeTpoB napa no CTyneHsiM Ha NePeMEHHbIX pexmmax paboTbl TYPOVHBI.
19 lMepemeHHble pexxumbl paboTbl TYPOUHBI.
20 Cnocobbl YMEHbLLEHWNSI OCEBbIX YCUNWIA B NApOBOW TypbuHe.
21 OceBoe ycunue, 4encTByloLLEE Ha POTOP TypOuMHbI. OLeHka pasMepoB YNOPHOIO MNOALIMMHMKA.
22 XapakTepucTnyecknii KoadrLUMEHT MHOrOCTYNeHYaTon NapoBoOn TypOuHbI.
23 KoadhcpmumeHT Bo3BpaTta TenNoTbl MHOTOCTYNeHYaTon NapoBon TypPOUHbI.
24 TennoBoW NpoLEecc MHOroCTyneH4yaTon TypouHel B h-s guarpamme.
25 OcobeHHOCTU NPOUNNPOBAHUS ANMHHBIX JTONATOK NapOBON TYPOUHHON CTYMNEHW.
26  |OnpegeneHvne pa3amMepoB COMNOBbLIX U paboymx TonaTok TypOUHHOM CTyneHu.




CTyneHu CKopoCTH, TPeYroNbHUKM CKOpoCTel, oTHocuTenbHble KM 1 Tennosoii NnpoLecc paclumpeHus napa

27 .
OByXBEHEe4YHOU CTyrneHn CKOpOoCTU B h-s anarpamme.

28 OTHOCHTENbHbIN BHYTPEHHUIA KM TYpOUHHON CTyneHu.

29 OtHocuTenbHbIN nonatoyHbin KN4 TypbuHHOM cTyneHwn.

30 Opo3uma paboumnx nonaTok TYpOUHHOM CTyneHun. 3awmTa oT apo3nn.

31 lMoTepwn 3Heprumn oT BNaXKHOCTK napa.

32 |MoTepu 3Heprum B knanaHax v BbINyCKHOM NaTpy6ke Typ6uHbI

33 MoTepwn aHeprun Ha TpeHne gucka.

34 lMoTepu 3Heprum ¢ BbIXOAHOW CKOPOCTbLIO U3 TYPOUHHOWM CTYNEHW.

35 MoTepwu 3Heprum B kaHanax paboyen peLueTku.

36 |MoTepu aHeprum B KaHanax COMMoBOro annapara.

37 Knaccundukaums notepb aHeprum B TypbuHe.

38 PaboTta Ha oKkpy)XHOCTK Koneca TypObUHHON CTyneHw.

eomeTpusa peLLeTok, TpeyronbHUKN CKOPOCTEN 1 TEMMOBOW NPOLECC paclUMpeHns napa B TYPOMHHOM CTyneHu

39 i
CO cTeneHbio peakumm p = 0,5.

20 leomeTpus peLleTok, TPeyrofibHUKM CKOPOCTEN U TEMMOBOM NPOLLECC PacLUMPEHNs Mapa B TypOUHHOM CTyneHM
CO cTeneHblo peakumm p = 0.

a1 Mpeobpa3oBaHune aHepruv napa B kaHanax paboyen peLleTkn peakTuBHOM TypbuHHOM cTyneHu. BxogHble n
BbIXO[HbIE TPEYTOfIbHUKMN CKOPOCTEN.

42 lMpeobpa3oBaHme aHeprun napa B kaHanax paboyen pelweTkn akTMBHON TypObuHHOM cTyneHn. BxogHbie un

BbIXO4Hbl€ TpeyrofibHUKN CKOpOCTeI7I.

43 PacwwupeHune napa B kaHanax connoson pelleTku. Kocon cpes conna.

44 CrteneHb peakumm TYpOUHHOW CTyNeHM.

45  |FeomeTpuyeckue 1 KMHEMaTUYECKME XapaKTepUCTKM COMIOBON M paboyeil pelleTok TYPOUHHON CTYNeHMW.

OtHocuTenbHble n abcontoTHele KM napoBoi TypOuHbl 1 TypboreHepaTtopa. YaenbHble XapakTepUCTUKN

46 -
NapoTypOMHHON YCTAHOBKM.

47 KoHcTpykTMBHas cxema MHOrFOCTYNeH4YaTow NapoBON peakTUBHON TypOuHbl. MiaMeHeHne napaMmeTpoB napa
BAOSb €€ NPOTOYHON YacTu.

48 KoHcTpykTMBHas cxema MHOrOCTYyMNneH4YaToV NapoBON akTMBHOW TypOuHbI. M3MeHeHe napameTpoB napa
BAOIb €€ NPOTOYHON YaCTW.

49 KoHCTpyKTMBHAsA cxema 0QHOBEHEYHOW 1 [BYXBEHEYHOW NAapOBON akTUBHOW TypbuHbl. M3meHeHne

napamMmeTpoB napa BAOJb ee I'IpOTO‘-IHOl7I 4acTw.

50 Knaccundukaums n o6o3HadeHe TMNOB NapoBbiX TYpOVH.

51 KpaTkas ncropusi passntusa napoBbix TypouH.

52 CucTtembl oxnaxaeHusl AeTtanem rasoBon TypOuHbI.

53 OcobeHHOCTM ra3oBbIX TYpPOUH.

54 OcTaHoB NapoTypOUHHOM YCTaHOBKW.

55 |CraumoHnapHas paboTta napoTypOUHHON yCTaHOBKMU.

56 Myck napoTypOUHHON YCTaHOBKM.

57 OKcnnyaTaumoHHble TpeboBaHusa k MNTY.

58 CxeMbl MacnocHabxeHns NapoBbIX TYPOUH.

59 3awmTa TypOurHbI OT NOBLILLEHWS YACTOTbI BPaLLEHUS.

60 MexaHn3m ynpaBneHusi TypoG1MHon.

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

3apaHue Nei.

Onpegenutb cTeneHb PeakTUBHOCTU TYPOUHHOW CTYNEHMN.

[aHo: oTHoweHune ckopocTent Xdh=U/Ch=0,5, okpykHasa ckopocTb U=160 m/c, oTHOCMTENbHas CKOPOCTb Napa Ha
Bxoge B pabouyto pewetky W1=140 M/c, oTHOCUTenbHas TeopeTuyeckasi CKOPOCTb Napa Ha Bbixoae U3 paboyer pelueTkm
W2t=185 wm/c.

3agaHne Ne2.

Onpenenutb NOTEPY SHEPrUM Napa B kaHanax paboyen peLueTku.

[aHo: oTHocuTenbHasi TeopeTudeckasl CKOpPOCTb Mapa Ha Bbixode W3 pabouvelr peweTkn W2t=190 wm/c;
OTHOCUTENbHAsA AeNCTBUTENbHAA CKOPOCTb Napa Ha Bbixoge 13 paboyen peweTtkn W2=180 m/c.




5.3 MeToanuyeckne matepuansbl, onpegensilolime npoueaypbl oleHMBaHWUs 3HaHUWA, YMEeHUI, BrageHni (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum periiameHTUPOBaHO JoKallbHbIM HOpMaTuBHbIM aktom CMGIYMNT[
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

[NMncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

* B TeyeHne cemMecTpa BbINOJTHAKTCA KOHTPOJIbHbIE paGOTbI.
* BO3MOXXHOCTb NOMNb30BaThCA crnpaBoYHbIMU Tabnuuamum, KanbKynATOPOM.

* Bpems Ha nogrotoBky oTBeTa Ha 3adeTe 30 MUHYT, Ha 3K3ameHe 45 MUHYT.

NHas

» Ha 3awwmty kypcoBown paboTbl npegoctaBnseTcs He 6bonee 15 MUHYT, BKMOYasa OTBETLI HA BONPOCHI.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUMIINHBI
6.1 YuebHas nutepartypa

ABTOp

3arnasue

M3paTenbcTBo

loa nspaxua |

Ccbinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

M.B. NykanuH, T.1O.

KopoTkoBa

Tennosble ABuratenu
Lenono3Ho-6yMaXkHOM
npomsbiwneHHocTn (Teopusa un

ans

M-Bo obpasoBaHus n

http://www.nizrp.naro
d.ru/metod/tsuitd/201
8 _10_24 01_compre

Haykn P®, CMN6ITYPI. - 2010
KOHCTPYKLMSA napoBbIX CM6.: CN6rTYPA ssed.pdf
TypbuH) [ TekcT ] y4eb.
nocobue
BacykuHckuin, C. M., |LleHTpoGexHble HarHeTaTenm Jlvneuk: Jluneukunin http://www.iprbooksh
BacykuHckuin, B. M. rocyapCTBeHHbIN 2013 op.ru/22947.html
TEXHUYECKUI
yHuBepcutet, O6C ACB
Haywmos, C. A.,|TennoBble  gsuratenn wn http://www.iprbooksh
XaycToBa, E. B.,|HarHeTaTenun o 6vor: O 6 . 0p.ru/61415.html
CapguukoB, A. B., peHoypr: UpeH prPKMM
CoKOmOB, B. 10, rocyfapcTBEeHHbIN 2015
®upcosa, E. B., Lissik, yHuBepcutet, 96C ACB
A. B.
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
MN.H. KoHoeanos, M.C.|HarHeTtatenn 1 Tennosble http://www.nizrp.naro
JNlvnaTtoB aBuratenu. Onpepenexne d.ru/metod/tsuitd/201
napamMeTpoB rMapa B KaHarne 9 02_01_02.pdf
connosoro annaparta u yrna|BLUT3 CN6ryrnTa.- Cre. 2019
OTKITOHEHMSI MOTOKa napa B :BWTS3 CnerynTn
Kocom cpese [TekcT]
METOAMYECKME YKa3aHua K
npaktuyeckon pabote Ne1
MN.H. KoHoeanos, M.C.|HarHeTtatenn 1 Tennosble http://www.nizrp.naro
JNlvnaTtoB aBuraTtenu. d.ru/metod/tsuitd/201
e o omer BT OOV Tl | g |*-0%0-0300
[TekeT] meTtoaundeckmne| - BLITS Crerynta
yKazaHust K MpaKkTU4ecKomn
paboTte Ne3
M. H. KoHoBanos, M.|HarHeTtatenn 1 Tennosble http://www.nizrp.naro
C. Jlunatos asuratenu. Pacuet d.ru/metod/tsuitd/201
o aponBUTO CIGVITA- O |y (020101
TYPGMHbI [TekcT] :BWIT3 Cnieryntn

METOAMYECKME YKasaHusa K
npakTuyeckon paborte Ne2




MNM.H. KoHoeanos, M.C.|HarHeTatenm wn Tennosble http://www.nizrp.naro
Jlunatos asuratenu. Onpepenexne d.ru/metod/tsuitd/201

rmgpaBnMyeckoi MMAOTHOCTU| M-BO Hayku M BbICLLETO 9 06_19 03.pdf

KOoHOeHcaTopa nytem| obpasoBaHus PO, BLUTO 2019

NpoBEPKU xectkoctu| CrerynTa. - Crie. :

KOHOeHcaTa [TekeT] BLUT3 CMerynTn

METOAMYECKME YKasaHus K

nabopaTopHoi pabote Ne 2
MNM.H. KoHoanos, A.A.|HarHeTatenm wn Tennosble http://www.nizrp.naro
BepxonaHues, M.C.|gBuratenun. Tennosow pacuyeT d.ru/metod/tsuitd/201
Jlnnatoe napoBOW MHOrOCTYNeH4YaTon 8 04_24 01.pdf

y M-Bo obpasoBaHusa n

NpoT1BOAABNEHYECKON haviv Po BLUTD

TypbuHbl  [TekcT]:  y4yebHo- CI'I6yFYI'IT,D: —_ Cr6.: 2018

meToauyeckoe nocobune K . "

BbIMOSTHEHWIO KypCoBOW BLITS CMerynTA

paboThl
MNM.H. KoHoeanos, M.C.|HarHeTatenm wun TennoBble http://www.nizrp.naro
NlvnaToB asuraTenu. Onpepenenne| M-BO Hayku u BbiCLLENO d.ru/metod/tsuitd/201

BSAA3KOCTU TypOMHHbIX Macen| obpasoBaHus, BLUTS 2019 9 06_19 02.pdf

[TekeT] metogudeckne| CIM6rynTta. - Crie. :

yKasaHus Kk nabopaTopHou BLWUTS CMN6rynTA

paboTe Ne1

6.2 MNMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. OnekTpoHHO-6MGnMoTeyHasn cuctema IPRbooks [OnekTtpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHasa 6ubnuoteka BLUTS CIB MNYMTH [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonblon TexHudeckon 6ubnmotekn "Canmt TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 lNepeyeHb NMLEH3NOHHOIO U CBO6OAHO pacnpoCTPaHSAEeMOro nNporpamMmmHoro oéecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
Ounarpamma HS gns Bogkbl u BoAsitHOro napa v2.5

6.4 OnucaHue MaTepuanbHO-TeXHM4YeCcKkon 6a3bl, Heo6XoAUMON Ans ocyllecTB/IeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopusi OcHaleHne

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
aygutopusi

My]‘leVIMGJJ,VIVIHOG o6opy,qOBaHv|e, KOMMbOTEPHAA TeXHUKa C BO3MOXHOCTbHO MNOAKMKYEHUA K
KomnbloTepHbin knacc [ce™m  «MHTepHeT» 1 obecneyeHMem  JocTyna B SMEKTPOHHYH  MHOPMaLMOHHO-
obpasoBaTenbHylo cpeay

J'Ia60paTopHa;| YCTaHOBKa Anda onpeaeneHna oTHoWeHnaA TENoemMKocTemn BO34yXa, KanopuMmeTp

A-003 Ons onpegeneHnst o6LLen XecTkoCTH, TepMoCcTaT BUCKO3MMETPUYECKIIA




