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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTenibHOM NporpaMmmebl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapwaTtusHas Mo BeIGOPY l:l

1.2. Uenb aucumnnuHbl
CdopmmpoBaTb KkomneTeHuMn obyyatowlerocds B 006MacTM TENIOSHEPreTMKM W TEMSOTEXHUKM,
CBSI3@HHbIX C U3YYEHMEM TUMOBLIX KOHCTPYKUWIA, MPUHLMMNOB 4EACTBUSA TENMOBbLIX ABUraTtenen, MetToaoB
MaTemMaTU4eCKOro MoaennpoBaHusa paboymx NpoueccoB NMapoBbiX U rasoBbix TypOUH, ¢ pa3paboTkon
MPOEKTHbIX  PEeLeHUn Mo  yhyyWweHUo  3KChnyaTauMOHHbIX — XapakKTepucTuK  gsuratenen c
NCnonb30BaHMEM CTaHAAPTHbLIX CPEACTB aBTOMaTM3aLUN NPOEKTUPOBAHNS.
1.3. 3agaum gucumnnuHbI
e PaccmoTtpeTb 3aKkOHOMEPHOCTU paboumnx NPOLLECCOB U KOHCTPYKLIMM COBPEMEHHbLIX MapoBbIX U ra3oBbIX
TYpOVH.
MpogemMoHCTpMpoBaTh anropuTMbl TEMSIOBbLIX PAacYETOB NMApPOBbIX U ra3oBbIX TYPOUH.

YCBOWUTbL OCHOBHblE HanpaBfeHus pa3paboTkM NPOEKTHbIX peLleHUMn Mo MogepHM3aumuM napoBbIX U
rasoBbIX TYpPOUH.

anBI/ITb CnocobHOCTN K CaMOCTOATENTIbHOMY np|/|06peTeH|/|+o N UNCNOJIb30BaHUKO B I'IpaKTW-IeCKOIZ
AeATesIbHOCTU HOBbl€ 3HaHUA N YMEHNUA.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHUsi N0 AUCLMMNIINHE, COOTHECEHHbIX C

niaHnpyembiMu pe3yiibTataMmn OCBOEHUA oGpasoBaTeanoﬁ nporpamMmmbl
Koa JTan opmmnpoBaHus
KOMMeTEeHL MK dopmMynmpoBka KoMneTeHUUN

Or1K-2 CnocobHOCTb AEMOHCTPUPOBaThL O0a30Bble 3HAHUS B 2
061acTn ecTeCTBEHHOHAYYHbIX AUCLUNINH, FTOTOBHOCTb
BbISIBMNSITb €CTECTBEHHOHAYYHYHO CYLLHOCTb Npobnem,
BO3HMKAIOLLMX B X04€e NpoheccnoHanbHon aeaTensHoCTy,
NPUMEHSATb NS UX pa3peLleHnst OCHOBHbIE 3aKOHbI
€CTeCTBO3HaHUS, METOAbI MaTeEMATUYECKOrO aHanus3a u
mMoaennpoBaHuaA, TeopeTn4ecKkoro n aKkCnepmnMmeHTarnbHOro
nccrnegoBaHus.

MnaHupyemblie pe3ynbTaTbl 06y4YeHUA

3HaTb:

1) OCHOBHbIE 3aKOHbI pabounx NPoOLECCOB B TEMMOBbLIX ABUraTeNsx;

2) meToapbl aHanm3a 3¢peKTUBHOCTM TENMOBLIX ABUraTenen.

YMeTb:

1) wmcnonb3oBaTb METOAbl MaTEMATMYECKOrO aHanmn3a Ans oueHKn apdHEKTUBHOCTI MAPOBbIX Y ra30BbIX
TYPOWH;

2) oueHuBaTb NOKa3aTenu Ka4ecTBa CMa3sblBaKLLMX Macen 3KCNepUMeEHTarnbHbIM NyTEM.

Bnapetb:

1) meTogonornen npoBeaeHNs IKCNepPUMEHTarbHbIX UCCNeA0BaHNUN.

MK- 2 CnocobHOCTb NPOBOANTL pacyeThbl N0 TUMOBbLIM 2
MeToauKam, NPOEKTUPOBaTb TEXHOMOIMYEeCcKoe
obopyanoBaHue ¢ UCnorb3oBaHUEM CTaH4apTHbIX CPeacTB
aBTOMaTmM3aunmn NPOEeKTUPOBaHNSA B COOTBETCTBUM C
TEXHUYECKUM 3aJaHNEM.

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaTb:

1) KOHCTPYKTMBHOE OCPOPMIIEHNE TEMMOBbLIX ABUraTENEN;

2) anropuTMbl pacyeTa MapoBbIX M ra3oBbiX TYPOWH M OCHOBbI MPOEKTMPOBAHUSI OTAENbHbIX Y3M0B U
nertanewn, NepcrnekTnBbl Pa3BUTUS yYKadaHHbIX TEMNNOBLIX ABUraTenen.

YmeTsb:

1) BbINOMHATL pacyeTbl OCHOBHbIX XapakTePUCTUK MaLUUH, NX FTeOMETPUYECKUX Pa3MEpPOB;

2) Npou3BOANTbL OCMOTPbI U PEMOHT TEMNMOBbLIX ABUraTenen.

Bnapetb:

1) npobnemaTnKon COBEPLUIEHCTBOBAHUSA TENMOBbLIX ABUraTENEN.
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1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

chopMupoBaHue KOMneTeHLUMN, yKkasdaHHbIX B n.1.4:

e MatemaTuka (OlK-2)
®uauka (Or1K-2)
Xumusa (OlK-2)
UrxeHepHas rpaduka (OlMK-2)
MexaHuka (OlMK-2)
TexHnyeckasa TepmoguHamuka (OlMK-2)
TennomaccoobmeH (OrK-2)
Tonnueo u Teopus ropenuns (MK-2)
MmaporasogmHamuka (MK-2)
KoTenbHble ycTaHoBkM 1 naporeHepaTopsbl (MK-2)
TennomaccoobmeHHoe obopyanosaHue npeanpuaTun (MK-2)
MpoekTnpoBaHue oTonuTenbHbIX KoTenbHbIX (MK-2)

2. COOEPXAHUE OAUCLUUMNIINHDbI

HanmeHoBaHue n cogepxaHue
y4ebBHbIX Moaynen, Tem n popm KOHTpons

Ob6bemM (4achl)

O4HOEe
obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

YyebHbIn Moaynb 1. Tennosble ABuratenu. Buael, HasHadeHve

Tema 1.06wwme cBegeHUs 0 TENNOBLIX ABUraTensx.
HasHa4deHue 1 obnactb NpUMEHEHMS TENMNOBLIX ABUraTenen. NepcnekTeb
pasBUTMSA TENJIOBbIX ABUraTenen.

17

Tema 2. TunoBble KOHCTPYKLUM 1 MPUHLMN AENCTBUS NAPOBLIX TYPOUH.
OpHocTyneHyaTble TypOuHbl. MHOrocTyneH4aTble akTUBHbIE TYPOUHBI.
MHorocTyneHyaTble peakTuBHble TYPOUHbI.

17

TeKkywmn KoHTponb 1. (onpoc)

Y4yeBHbI MoAaynb 2. TypbuHHas CTyMeHb.

Tema 3. TypbuHHas cTyneHb N ee XxapakTePUCTUKN.

"eomeTpuyeckne xapakrepuctukm TypbuHHom ctyneHu. lNpoueccel ABuxeHns napa B
MEeXMonaToYHbIX KaHanax cTyneHu. TpeyronbHUKKM ckopocter. PaboTa Ha
OKPY>KHOCTM.

15

Tema 4. lMoTepn aHeprnm B TYPOUHHBIX CTYMEHSIX.
Knaccudukauusa notepb aHeprum. OtHocuTenbHble KM TypOrHHBLIX CTyneHen.
PasmMepbl TYpOUHHBIX JTONATOK.

15

TekywWwmmn KOHTpOIb 2. (onpoc)

I'Ipome)KyTquaﬂ aTrTecTauusa no gucumniunHe (3aqu)

Yye6HbI Moaynb 3. MHorocTyneH4aTble NapoBble TYPOUHBI.

Tema 5. TennoBow NpoLEeCcC MHOTOCTYNEHYaTON NapoBON TYpPOUHBI.
Tennosou npouecc B h-s gnarpamme. KoadhduumeHT Bo3spaTa TeNSoThI.
Xapakrepuctnieckuin koadgpumumeHT. Metoguka TennoBoro pacyeta TypouHbI.

10

Tema 6. OnpegeneHne HEKOTOPbLIX MOKa3aTenen MHOrOCTyrneH4YaTon TypOUuHbI.
OceBble ycnnus, AeUCTBYOLLME Ha POTOP TYPOMHLI, CNOCOOLI YMEHbLLEHMS.
[MpegenbHas MOLHOCTb, CNOCO0LI yBENMYEHUs NpeaenbHON MOLLHOCTHU.

10

Tekywmn KOHTponb 3. (MHAMBWAYyanoHas 3agada)

YyebHbI Moaynb 4. [epeMeHHble pexnmbl paboTbl TYPOUHBI.

Tema 7.PaboTa TypbuHbI Ha NEPEMEHHBIX PEXMUMaX.
Cnocobbl napopacnpegeneHuns. IameHeHne napaMeTpoB napa 1 Tennonepenagos
Nno CTyneHsiM U B TypOMHE B LLIENIOM Ha NEPEMEHHBIX peXxumax paboTsbl.

Tema 8. uarpammbl pexxnmMoB paboTbl TYpOUHBbI.
Ouarpamma pexumoB paboTbl KOHAEHCALMOHHOW U NPOTUBOAABNEHYECKON TYPOUHBI.
Ouarpamma pexumoB paboTbl TYpOUHbLI C perynupyembiMm oT6OpoM napa.

10

TeKywmn KOHTponb 4 (MHAMBUAyarnbHasa 3agaqa)

2

perynmpoBaHna MOLLHOCTW.

Y4yeOHbI Moaynb 5. TypbuHbl Ansi BbIpaOOTKM TEMMOThHI U 31EKTPUYECKO SHEPTUM U CXEMBI

Tema 9.TypbuHbl ANt KOMBMHUPOBAHHON BbIPABOTKM TENMOThI N ANEKTPUYECKON
3Hepruu.

TypbuHbl ¢ NpoTuBogaBneHnem, TennoukaunoHHble KOHAEHCAUUOHHbIE NapoBbie
TYPOVHBI.

10

Tema 10. Cxembl perynmpoBaHusi MOLLHOCTM TennoguKaLuMOHHbIX TYPOVH.
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Ob6bemM (4achl)

cTaumoHapHown paboTte TypbuHbl. OctaHoB MNTY, ocTaHOB B pe3eps.

HanmeHoBaHwWe 1 cogepxaHnue 0S| .8 g g2
y4ebHbIX Moaynen, TeM u hopM KOHTPONS _?, 2 % % g % 2
o3| %°agd ©&
[} ®g ®o
CxeMbl perynupoBaHus MOLLHOCTU TypObUH ¢ NnpoTnBogaBneHnem. Cxembl
perynupoBaHusa MOLHOCTU TEMIOMUKALNOHHBIX KOHOEHCALUMOHHBIX TYPOVUH.
Tekywmmn KoHTposnb 5. (onpoc) 2
YyebHbIn Moaynb 6. OCHOBHbIE cUCTEMbI, 0becneyunsaroLme paboty TypouH.
Tema 11. KoHOeHCaUMOHHbIE YCTAaHOBKN NApPOBbIX TYPOUH.
HasHaueHune, npuHUMNManbHasa cxema KOHOAEHCaLMOHHON YCTaHOBKU. KOHCTpyKLmS 10
KOHOEeHcaTopoB. XapakTepuUCTMKN KoHAeHcaTopoB. [NpoBepka KoHAeHcaTopa Ha
rMapaBNYECKyt0 repMeTUYHOCTb.
Tema 12. Cuctembl MacrnocHabXeHns TypOuH.
XapakTepucTvka cmasblBaloLMX Macen n ux onpeaeneHne. lNpoctenwasn cxema 10
perynupoBaHus. MexaHu3m ynpasneHusi TypbuHon. Perynsatopbl ckopocTu. Cuctemsl
3aLUUTBI.
TeKyLwWwmMn KOHTpOIb 6. (onpoc) 2
Y4yeOHbIN MoAynb 7. JKcnyaTtaumsi NapoBbIX TYPOVH.
Tema 13. SkcnnyataunoHHble TpeboBaHua k MTY.
TpeboBaHusa K HAAEXHOCTN, IKOHOMUYHOCTU, MaHEBPEHHOCTU. [ pynnbl napameTpoB 10
napa.
Tema 14. lNMyck, cTaunoHapHas paboTa n octaHos MTY.
Myck MNTY 13 pasnnyHbix BUOOB COCTOSAHUI. KOHTponupyemsie napaMmeTpbl Npu 10

TeKywwmi KOHTponb 7. (onpoc) 2 |

Y4yebHbI Moaynb 8. [a3oBble TypOUHbLI NpoMbILLNEHHbIX TOC.

Tema 15. OcobeHHOCTU ra3oBbIX TYPOUH.

MecTo n HasHa4veHue ra3oBbix TypbuH B coctase [ TY. OcobeHHocTn pabouero 10

npouecca U KOHCTPYKLMU ra3oBbiX TYpOuH.

Tema 16. BbicokoTeMnepaTypHble ra3oBble TYPOUHbI.

Mcnonb3oBaHue crieymanbHOM 00paboTKM 3r1EMEHTOB NMPOTOYHOM YacTu. 10

Mcnonb3oBaHue aponpoyHbIX CMIIaBOB, KEPaMUYECKMX N KOMMO3UTHbIX

MaTepuanoB. CncTeMbl oxnaxgeHus getanen rasoson TypovHbl.

Tekywmn KoHTponb 8. (MHAMBMAyanoHas 3agada) 2

KypcoBas paboTa 16

NMpomexyToyHasa aTTecTaumsa no gucUMnianHe (3Kk3ameH) 36
BCEIO: | 252

3. TEMATUYECKWIA NMNAH

3.1. Jllekumnm
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
PRI | ocia | i) | couscpa | came) | coweoms | G
1 6 6
2 6 8
3 6 14
4 6 8
5 7 2
6 7 1
7 7 2
8 7 1
9 7 1
10 7 1
11 7 1
12 7 1
13 7 1
14 7 1
15 7 1
16 7 1
BCEIO: 50
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3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA

Ou4HO-3a04HOE

M;gv:eezilx HavMeHoBaHue OuyHoe 06y4eHne oBydeHme 3ao4Hoe oby4eHne
Tem n chopmMa 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
OnpepeneHve napaMeTpoB napa
B kaHane CoOnmoBoro annapara u
5 yrna OTKIOHEHUs NOToKa napa B 7 10
KOCOM cpese (npaktudeckoe
3aHgaTMe)
PacuyeT npomexyToyHOM CTyneHu
MHOrOCTyneH4aTon napoBomn
6 7 12
TYpOVHbI (NpakTnyeckoe
3aHAaTME)

O6ocHoBaHuWe Bbibopa u
npenBapuTenbHbIN TEN0BOW
7 pacyeT MHOrocTyneH4aTon 7 8
napoBon TypOUHbI
(MpakTnyeckoe 3aHATUE)
Onpegenexne napameTpos
napoBon TypbuHbI ¢

8 MCnonb3oBaHMEM anarpamm 7 6
pexnmoB paboThl (NpakTU4eckoe
3aHgaTMe)
[MpeaBapuTenbHbIN TENNOBOM
16 pacyeT razoBow TypOuHbI 7 6
(MpakTnyeckoe 3aHATUE)
BCEIO: 42
3.3. JlabopaTtopHble 3aHATUA
Homepa OuyHoe 06y4yeHne OuHo-3804HOe 3aoyHoe obyyeHne
U3ydaeMbIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep OGbem Homep OGbem Homep Obbem
cemecTtpa (4acbl) cemecTpa (4acel) cemecTtpa (4acel)
Onpegenexue ruapasnm4eckomn
11 NMOTHOCTK KOHAEHcAaTopa nyTem v 6 ) ) ) )
NPOBEPKM XKECTKOCTK
KoHOeHcaTa
12 OnpepgerneHne BA3KOCTH 7 8 ) )
TYpPOMHHbBIX Macen
BCEIO: 14 -

4. KYPCOBOE NPOEKTUPOBAHUE

4.1. Llenw u 3aga4m KypcoBomn paboTbl

Llenbto kypcoBon paboTbl sBnsieTcss (pOpMUPOBAHWE KOMMETEHUUNA, CBSI3@HHbIX C U3Yy4eHWEM
KOHCTPYKUMM MNapoBblX TYpOWH, MeTOAOB MaTeMaTM4eckoro MoAenupoBaHus paboymx npoueccoB B
TypbuHax, C MoNyvyeHWeMm HaBbIKOB MO TEMSIOBOMY pacyeTy MHOroCTyrneH4YaToh napoBON TypOWHLI, B
pe3ynbTate KOTOPOro onpenensitoT reOMeTpUYeckne xapakTepucTmkn TypouHbl, ee oTHocuTenbHble KM un
HeKoTopble Apyrue napameTpbl.

3apava KypcoBoi paboTbl Hay4YUTb CTYAEHTOB MCMONb30BaTh 3HAHMS NO 3aKOHOMEPHOCTSIM paboymnx
npoueccoB B TypbuHe Ansi ee TEMNsioBOro pacyeTa, NPMBUTL HaBbIKM K CAMOCTOSITENIbBHOMY aHanu3y
NONy4YeHHbIX pe3ynbTaToB.

4.2. TemaTuka KypcoBon paboTbl
Tennoson pacyeT NapoBOW MHOrOCTyNeH4YaTon NPOTUBOAABNEHUYECKOW TYPOUHbI.

4.3. TpeboBaHMA K BbINOSIHEHUIO U NPeACTaBNEeHUIO pe3ysibTaTOB KYpPCOBOW paboThl

PaboTta BbinonHseTCcs uHAMBMAYaNbHO NO yKka3aHHOMY BapuaHTy, C UCMOSb30BaHWEM MeTOANYECKNX
yKasaHun, anarpamm BoAbl U BOOAHOIO napa, OCHOBHOW W AONOMHUTENLHOW NUTepaTypbl MO AUCLMNIINHE.

PesynbTatbl npeacTaBnsioTCs B BuAE MOSACHUTENbHOW 3anucku, obbemom 40 cTp, copepxallen
cnegytowme obs3atenbHble 3NeMeHTbI:

1. WcxogHble aaHHble Ana pacyeTa.

2. lNpenBapuTenbHbI pacyeT TypOVHBbI.

3. Tennosou pacyeT perynupyoLlen AByXBEHEYHOWN CTYNEHN.

4. Tennosow pacyeT OBYX OAHOBEHEYHbIX CTYrNeHen JaBneHus.
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5. PacueT xapakTepucT/K NapoBon TypOUuHbI, onpeaeneHme HOMUHaNbLHOW 3NEKTPUYECKON MOLLIHOCTU
TYPOVHbI.

6. BbiBOAbI.

7. PVCyHKM B 3anucke: npeaBapuTenbHbIA TENIOBOW NpoLlecc TypObuHbl B h-s guarpamme; TennoBon
NpoLIeCC perynmpyrowen CTyneHun; TENOBOW NPOLLECC ABYX HEPETYNNPYEMbIX CTYMNEHEN;
TPEYronbHUKM CKOPOCTEN BCEX CTYMEHEN; NPOTOYHAs YacTb ABYXBEHEYHOWN PErYNINPYHOLLEN CTYNEHN.
8. YepTexu: NpoaonbHbIN paspes TypOuHbl B MacwiTade 1:5; NpoToYHbIE YacTu CTyneHen B
mMacLitabe 1:1.

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByueHve
y4e6HbIx dopma Y oby4yeHne y
moaynen, no
KOTOPLIN KOHTpOJ:IH Homep Kon-so Homep Kon-so Homep Kon-so
npoBoAMTCA 3HaHun cemecTpa cemecTpa cemecTpa
KOHTPOMb
1,2 onpoc 6 2
5,6,7 onpoc 7 3
3,4,8 WHOVBMAYanbHas 3agaya 7 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuHO-3a04HOE

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

Bugbl camocToaTenbHoM padoTsl o6yyeHune
o6yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeOpEeTUYECKOro MaTtepmnana 6 18
[MoaroToBKa K 3a4eTy 6 4
YCBOEHME TeOpETUYECKOro MaTepmnana 7 36
MoaroToBka Kk TabopaTopHbIM 3aHATUAM 7 14
[MoaroToBKa K NPakTUHECKUM 3aHATUSAM 7 22
BbinonHeHve kypcoBon paboThl 7 16
[MoaroToBKa K 9K3aMeHy 7 36
BCEIO: 146

7. OBPA3OBATEJIbHbIE TEXHOJTIOINA

7.1. XapaKTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM y4eGHbIX 3aHATUI

O6bem 3aHaTum
B MHHOBAUWMOHHbIX qupmax
HanmeHoBaHune (vacel)
BUAOB y4eOHbIX Wcnonb3ayemble MHHOBALMOHHbIE (DOPMbI © 0 0
3aHATUIA o S . 8= 8=
I o I I
g9 I30 70
33 3283| 83
[¢] ® o ® 0
Jlekumm MpobnemHas nekums, pa3bop KOHKPETHbIX CUTYyaLui 8
JlabopaTopHblie | NMpoBeaeHue noa pykOBOACTBOM NpenoaasaTens
3aHATUSA 3KcrnepuMMeHTa Ha nabopaTopHOW yCTaHOBKe MO 14
onpeneneHuio XxapakTepucTuk TYpOUHHbIX Macen npu
pasnMyHon Temneparype.
BCEIO: 22

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA AN NPOMeXYTOYHOMN
aTTecTaumm

TpaguumoHHas | X ©annbHO-penTMHroBas

8. OBECIMNEYEHUE ANCLUUNMNIUHDI

8.1. YuebHaa nuTtepaTtypa

a) ocHoBHas y4ebHasi nutepaTypa
1. MNopg pen. B.M. Jlebenea. ICTOUYHMKM U CUCTEMBI TENJTOCHAGXEHUSA NpeanpuaTuin: y4ebHuk. 3a-Bo
YMLU, XKOT (MapwpyT) 2013 1. 384 cTp.— Pexum goctyna: http://www.iprbookshop.ru/26805.— 36C
«IPRbooks».
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2. WnHHukos M.A. MNpoekTnpoBaHne 0agHOLUMANHAPOBOW KOHAEHCALMOHHON TYPOUHBI [QNEKTPOHHbIN
pecypc]: yuebHoe nocobue/ LLinHHMkoB N.A.— 3neKTpoH. TEKCTOBbIE AaHHble.— HoBocnbupck:
HoBOCMOMPCKMIA rOCYAapPCTBEHHbIN TEXHUYECKUn yHuBepcuteT, 2013.— 83 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/45147.— OBC «IPRbooks».

0) pononHuTenbHasa yyebHas nuTepartypa
3. BegpyueHko B.P. PeMOHT TennomexaHn4eckoro obopyaoBaHus [QnekTpoHHbIN pecypc]: yuebHoe
nocobue/ BegpydeHko B.P., AHucumoB A.C.— OnekTpoH. TekcToBble AaHHble.— M.: YyebHo-
MeToauYeCcKui LIeHTp No 06pa3oBaHmio Ha XXene3HO4OPOXXHOM TpaHcnopTte, 2015.— 160 ¢c.— Pexum
goctyna: http://www.iprbookshop.ru/45308.— 3BC «IPRbooks».
4. AknagHasa I'.C. naBHble 3HepreTu4eckme yCTaHoBKN [QNEeKTPOHHbIA pecypc]: MeToauveckme
pekomeHaauun/ AknagHas [.C.— OnekTpoH. TekcToBble AaHHble.— M.: MockoBckasi rocyaapcTBeHHas
akagemus BogHoro TpaHcnopta, 2015.— 33 ¢c.— Pexum goctyna: http://www.iprbookshop.ru/46447.—
OBC «IPRbooks».

8.2. NepeyeHb y4yebHO-MeTOANYECKOro o6ecnevyeHUs ans CaMOCTOATeNIbHOM PaboThbl
o0yyarLWmMXCA No gUCLUUNIINHEe
5. OnpepeneHune BA3KOCTM TYpOMHHBIX Macen; MeToauveckne ykasaHusl k nabopatopHon paboTe no
oucumnnuHe «Harnetatenu n Tennosble asuratenny»/ coct.: IN.H.KoHosanos, 3.P.Anunes; CIMBI'TYPI1.-
ChoG., 2013.- 11 c.— Pexwum goctyna: http://nizrp.narod.ru/opervyazkmashmasel.htm.— 356 BLWITD3.
6. OnpeneneHne rmgpaBnMYeCcKon NNOTHOCTU KOHAEHCATOpa NyTEM NPOBEPKN XKECTKOCTU KOHOEHcaTa:
MeToaMyeckme ykasaHus K nabopatopHown paboTte no gucumnnuHe «HarHetatenu n Tennosble
asuratenuy»/ coct.: .H.KoHoeanos, 3.P.Annes; CINBITYPI1.-CIN6., 2013.- 10 c.— Pexum goctyna:
http://nizrp.narod.ru/opredgidraviplotn.htm.— 36 BLITD3.

8.3. NepeyeHb pecypcoB MH(POPMALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAUMBbIX AN OCBOEHUSA AUCLMIMIINHbI

1. N3pgaTensckun gom M3AWU: publish@mpei.ru, publish@mpei- publishers.ru.

2. OnekTpoHHas bubnuoteka BLUTO CM6IYMTH: http//nizrp.narod.ru/ebmu_m.htm.

3. AnekTpoHHasn Gubnunoteka: http://www.iprbookshop.ru, 36C «IPRbooks».

8.4. NepeyeHb MHPOPMALUNOHHBLIX TEXHONOIMIA, UCNONb3yeMbIX NPU OCYLLECTBNEHUU
obpasoBaTenbHOro npouecca no AUCUUNInHe, BKNOYasa nepevyeHb NporpamMmMHoOro obecne4vyeHus u
MH(pOPMaLMOHHBbIX CNPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1,

2. Microsoft Office Professional 2013.

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ba3bl, HEOOXOAMMOM ANS OCYLLEeCTBNEHUA
obpasoBaTenbHOro npouecca no AUCUMUNINHe

1. IlekumoHHas ayantopust ¢ MynbTUMEOUAHBIM Y4€OHbIM KOMMIIEKCOM.

2. KoMNbloTEPHBIN KNacc € BbIXOAOM B MHTEPHET.

3. KabuHeTt maketoB T3L, ASC, MTY, I'TIC.

4. YyebHasi nabopaTopusi TENJOBbLIX ABUraTenen.

8.6. UHble cBepeHUA u (unun) matepuansl

. Katanorn aHepretndeckoro obopygoBaHusi.

. MakeTbl anemeHTOB TYpOUWH 1 KOMMPECCOPOB.

. HaTtypHble obpasLibl 3neMeHTOB NPOTOYHbIX YacTen TypOuH.
. Komnnekr nnakatos.

. Habopsbl cnangos Ha anNeKkTpoHHOM HOCUTenNe.

AR WN = o;

9. METOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO
ANCLUUTIINHBI

Buapbl y4ebHbIx
3aHATUN 1

camMmocTosiTenbHas OpraHuzauusi oesTenbHOCTM oby4yatoLLerocst
paboTa

oby4aroLmxcs

Jlekumm MpopaboTka pabouert nNporpamMmmbl, yaenss ocoboe BHMMaHME LUensmM u 3agadvam
CTPYKTYp€E M cogepXaHuio ANCUMMIMHBI.

KoHcneKT nekumin: KpaTko, cxemaTU4HO, nocrenoBatesisHO hMKCUpoBaTb OCHOBHbIE
NONOXeHusi, BbiBOAbI M (POPMYNMPOBKKU; MOMeYaTb BaXKHbI€ MbICIW, BbIAENATb
KMoYeBble CoBa, TEPMUHBI.

[MpoBepka TEpPMUHOB, MOHATUW: OCYLWECTBNATb C MNOMOLLbK  3HUMKIONeann,
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Buapbl y4ebHbIx

3aHATUN U
CaMoCTodATENbHAA OpraHM3au,m| OeATeNnbHOCTU o6yqa|ou.leroc9|
paboTta
oby4aroLmxcs

crnoBapeMu, CNpaBOYHWNKOB C BbIMUCbIBAHNEM TOJNIKOBaHWI B TeTpab.
PaboTta c TeopeTmyeckum maTepmanom: HamT OTBET Ha BOMPOCHI B PEKOMEHAYEMOWN
nuTepartype, ecnu camocTosTeNbHO He yaaeTcda pa3obpaTbCs B Matepuarne,
HeobXxoaMMOo chopMynNMpoBaTh BOMPOC M 3a4aTb NPenoaBaTesio Ha KOHCynbTauum
Wy Ha NPaKTU4EeCKOM 3aHATUN 1 ap.

MpakTnyeckne PaboTa ¢ KOHCMEKTOM nekUMIi, NoAroTOBKa OTBETOB K KOHTPOSbHBIM BOMpOCaM,

3aHATMSA NPOCMOTP pekoMeHAyeMon nuTepaTypbl. AHanM3 3agaHuin Ha pac4eTHO-
rpacpmyeckmne paboThbl, pelleHne 3agad no anropMTMam ykasaHHbIx paboT, aHanms
nony4eHHbIX pe3ynbTaTtoB, POPMyNMpoBKa BbIBOAOB U Ap.

JlabopatopHble PaboTa ¢ KOHCNEKTOM NEKL U, U3ydeHne MeTOAMYECKMX YKa3aHUIM MO BbINOMHEHNIO

3aHATMSA nabopaTopHbIX paboT, 3HaKOMCTBO C NnabopaTopHbIM 060pyaOBaHMEM, NOPSOKOM
€ro UCnornb30BaHuWsl, TEXHMKON 6e30MacHOCTU NpY BbINOMHEHUMN NabopaTopHbIX
paboT, aHanm3 NonyYeHHbIX pe3ynbTaTtoB, POPMyNNPOBaHME BbIBOLOB.

CawmoctodatenbHaa | N3ydyeHne matepmana, U3NoXeHHOro B peKOMeHA0BaHHOM y4yebHon nutepaTtype,

paboTa METOAMNYECKMX YKa3aHUAX, KOHCMNEKTE NeKUni. 3HaKOMCTBO C OOCTUXEHUSMU B

obrnacTtv co3gaHus, aKkcnnyaTaumm, opraHusaummn ynpasneHns COBPEMEHHbIMU
TEeNnoBbIMW ABUTATENAMN B NEPUOOUYECKNX N3OAHUSIX, B MHHOPMALIMOHHO-
TenekoMMyHUKauMoHHOM ceTn "UHTepHeT". [lenaTtb BbINUCKU O BaXKHENLLNX
cBeeHusAX No TennoBbIM ABuratensam. NogroToBka K 3a4eTy, 9K3aMeHy,
BbINOMHEHNe MHANBMAYaNbLHON 3a4a4n U KypcoBon paboTbl.
Mpw BLINOMHEHUW UHAMBUAYANLHOW 3a4a4n U KypcoBon paboTel He06xoanMo
U3y4nTb Hay4HYyto, y4ebHylo, HopMaTuBHYIO 1 Ap. nutepatypy. Otobpatb
HeobXxoAMMbIN MaTepman; NPOBECTN NPaKTUYECKNE pacyeThl Mo TeME,
cchopmynupoBaTb BbIBOAbI 1 pa3paboTaTb KOHKPETHbIe pekoMeHaaLmmn no
OOCTWDKEHUIO MOCTaBEHHOW Lenu 1 3agay.

Mpun NOAroToBKe K 3a4eTy M aKk3aMeHy Heobxoanmo npopaboTaTtb, peKoMeHayeEMYIO
nuTeparypy, Katanorn aHepreTn4eckoro odbopygoBaHus, COCTaBUTb anropuTMbl
OTBETOB Ha BOMPOCHI MO 3a4eTy N 3K3aMeHy, MpogyMaTb OTBETbI HA BO3MOXHbIE
OOMOSNTHUTENbHbIE BONPOCKI Npenogasartens.

10. ®OHA] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnnucaHume nokasareneun un KputepuneB oueHUBaHUA KOMMeTeHUUn Ha pPa3finyHbIX ITanax nx
CbOpMMpOBaHVIFI, onuncaHue LwKan oueHnBaHusA

10.1.1. Noka3aTenu oueHUBaAHMUA KOMMNETEHLIMIW Ha 3Tanax ux popmmpoBaHus

Kop,
KOMMETEHLIMM HanmeHoBaHue MpepctaeneHne
- OLEHOYHOro OLEHOYHOro
(aTan MokasaTenu oueHMBaHNS KOMNETEHLUN
cpencTtea cpencTea B choHae
dopMrpoBaHus)

OlK-2 (2) 1. WsnaraeT OCHOBHbIE 3aKOHbI pabo4mx 1. YcTHOE 1. MNepeveHb
MpoLEeCcCcoB B TEMMOBbIX ABUraTensax n umeet | cobecegoBaHue BOMPOCOB K 3a4eTy
npeacTasneHne o MeTogax aHanmsa 2. MpakTnyeckoe | 1 9K3aMeHy
3P PHEKTUBHOCTN TEMNNOBLIX ABUraTenen. TunoBsoe 3agaHve | (57 Bonpocos)

2. [eMOoHCTpupyeT Ucnornb3oBaHue 3. KypcoBas 2. MNMepeyeHb
MeTOA0B MaTeMaTU4ecKoro aHanusa ans paborta npaKkTU4ecKnx
OLEHKN 3p(PeKTUBHOCTM NApPOBbIX M ra3oBbIX TMNOBbIX 3aaHUN
TypOVH, NoKa3biBaeT NPOLIECC OLIEHKU (22 3agaun)
KadecTBa CMa3sblBaKLLNX Macen 3. Tema v 3agaHus
3KCMEepUMEHTAaNbHbIM MYTEM. K KypcoBon paboTte
3. Ncnonb3yeT 3HaHUSA Teopuu NapoBbIX U (68 BapunaHTOB)
rasoBbIX TYpOUH ANs peleHns NpakTuyecKmx

3agay 1 NpoBeAeHUs KCNeprMeHTarnbHbIX

nccrnegoBaHNUi.

MK-2 (2) 1. ObnagaeT 3HaHUSAMK anropuTMOB 1. YcTHOE 1. MepeyeHsb
pacyeTa napoBbIX U ra3oBblX TYPOUH, No cobecegoBaHune BOMPOCOB K 3a4eTy
OCHOBaM NPOEKTUPOBaHUA OTAENbHLIX Y3NoB | 2. [pakTuyeckoe | M aK3aMeHy
N getanen, KOHCTPYKTUBHOIO 0popMeHUs TunoBsoe 3agaHve | (57 Bonpocos)
TENnoBbIX ABUraTenen. 3. KypcoBas 2. NepeyeHb
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Koa

HavnmeHoBaHue MpencraBnexue
KOMMeTeHL MM
o OLIEHOYHOro OLEHOYHOro
(atan MokasaTenu oueHMBaHNS KOMNETEHLUN
cpencTtea cpencTea B choHae
dopmMrpoBaHus)
2. [eMoOHCTpUpyeT pacyeTbl OCHOBHbIX paboTta NPaKTUYECKMNX

XapaKTepUCTUK MaLLMWH, NX FeOMETPUYECKNX
pa3mMepoB, cnocobeH NPoM3BOANTb OCMOTPbI
N PEMOHT TENOBbIX ABUraTenen.

3. lMpvHMMaeT B3BeLLEHHbIE peLleHus no
npobnemaTunke COBEpLLUEHCTBOBAHUS
TENNoBbIX ABUraTenen.

TUNOBbIX 3aaHNN
(22 3agaun)

3. Tema n 3agaHus
K KypcoBo paboTte
(68 BapuaHTOB)

10.1.2. OnucaHue WKan 1 KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEeHLIMN

KpuTepuu oueHnBaHnsa c)opMMpOBaHHOCTU KOMMNETEHLUN

OueHka no KpuTepumn oueHuBaHna chopMmMpoBaHHOCTU KOMMNETEHLNN
TpaanLUMOHHOMN
Lwkane YcTHoe cobecenoBaHue KypcoBasi paboTta
OO6yyvatowmmncs nokasbiBaeT BCECTOPOHHEE, lMonHoe n pa3HOCTOpOHHEe
cuctemaTnyeckoe u rnybokoe 3HaHne OCHOBHOIO U paccMoTpeHue BOMpPOCOB,
OOMONTHUTENBHOro y4ebHoro matepuana, ymeet CBUAETEeNbLCTBYOLEE O
CcBOOOHO BbINOMHATL 3afaHusA, NPeayCMOTPEHHbIE 3HaYUTENbHOW CaMOCTOATENBHOM
NporpaMmoi; yCBOUIT OCHOBHYIO U 3HAKOM C paboTte ¢ uctovyHmkamu. Kayectso
[OMNONHUTENBHON PEKOMEHAOBAHHOW NUTEPaTypPOW; WCNOSTHEHNSI BCEX 3NIEMEHTOB
MOXET 0OBSACHUTbL B3aMMOCBSI3b OCHOBHbIX NOHATUI | paboTbl COOTBETCTBYET
OUCLMNIUHBI B UX 3Ha4YeHUW ANg nocneayroLlen TpeboBaHusIM, coaepkaHue
npogeccuoHanbHon AeaTenbHOCTU; NpoABNseT NMOMHOCTBIO COOTBETCTBYET
TBOPYECKME CMOCOOHOCTU B MOHMMaHUN, U3NOXEeHUN | 3agaHuio. [NonyyeHHble pe3ynbTaThl
OTNHHO 1 NCMoMnb30BaHMKM y4ebHOro Mmatepuana. npegcTaBneHbl Ha OCHOBaHUU
OOyyvatowmncsa 4eMoHCTpUpyeT NpaBuiibHoE U3y4yeHus 1 aHanusa uccriegyemom
NoHVMaHue ycroBus 3agayun, BnageHne HaBblkamu anekTpuyeckon uenu. faHbl
€ro aHanusa, Belbopa HYXXHbIX 3aKOHOB 1 (POPMYI ucyepnbiBaoLLme BbIBOAbI U NOSMHbIE
Ons ee pelleHns, 3HaHne pasMepHOCTeln OTBEThI Ha NOCTaBMEHHbIE BONPOCHI.
PU3NYECKNX BENUYNH. YMEET NPUMEHATb PaboTta npepcrasneHa k 3awmTe B
MaTemMaTudecKkui annapart anga peanusalmm nnaHa Tpebyemble CpOKM.
peLueHus 3agaym 1, ecnm 3To HeobxXoanmMo, MOXET
npeacTaBuUTb ero rpadudecku. Monyunn
NpaBuIbHbIA OTBET U MOXET €ro MHTepnpeTMpoBaTh.
O6y4alomncsa nokasbiBaeT 4OCTAaTOYHbIA YPOBEHb Pa6oTa BbInonHeHa B HeO6XoaUMOM
3HaHWM B Npegeriax OCHOBHOro y4ebHoro ob6beme npu OTCYTCTBUM OLLNOOK,
MaTepuana, 6e3 CyLeCTBEHHbIX OLLUMOOK BbIMOMHAET | YTO CBUOETENbCTBYET O
npeaycMOTPEHHbIE B NporpaMme 3agaHusi; yCBown CaMOCTOATENbHOCTM Npu paboTe ¢
OCHOBHYIO NnMTepaTypy, peKoMeHO0BaHHYI0 B UCTOYHMKaMM MHopMaLunu.
nporpamMme; cnocobeH 06 bACHUTL B3aMMOCBSA3b lMony4yeHHble pe3ynbTaTbl CBA3aHbI C
OCHOBHbIX MOHATUA AUCLMNIHBI NpU ©a30BbIMW MOHATUSAMW B 061acTu
[OMNONHUTENBHbBIX BOMpocax npenogasarens. 3ANEKTPOTEXHUKN. [laHbl NONHbIE
[onyckaeT He CylWeCTBEHHbIE NOrpeLIHOCT B OTBETbI Ha NOCTaBMEHHbIE BONPOCHI,
OTBETE HA 3K3aMeHe U NP BbINOMHEHUM HO MMEIT MECTO HECYLLECTBEHHbIE
XOpOoLIo 9K3aMEHaLMOHHbIX 3a4aHui, YCTpaHseT ux 6e3 HapyLLeHus B ocbopMreHm paboTbl
nomoLum npenogasartens. Oby4vatowmncs U AaHbl HeYeTKME BbIBOAbI, UK
OEeMOHCTpUpyeT JOCTaTOYHOE NOHUMaHWe YCrnoBus HapyLLeHbl CPOKW NpefocTaBneHus
3ajauun, BNafeHne HaBblkaMu ero aHanuaa, Boibopa | paboTbl K 3awuTe.
HY>KHbIX 3aKOHOB U (pbopMyn Ans ee pelleHus,
3HaHWe pasMepHOCTEN PUNYECKMX BETTUYNH.
[onyckaeT He3Ha4YnTenbHbIE NOrPELLIHOCTM NPU
npUMeHeHUM MaTeMmaTuyecKkoro annapara ans
peanusauun nnaHa peweHus 3agadun. Nonyyun
NpaBuWIbHbIA OTBET, HO UCMbITLIBAET 3aTPYAHEHUS C
€ro uHTepnpeTauunen.
O6y4atomncsa nokasbiBaeT 3HaHNS OCHOBHOTO 3apaaHuve BbINOMHEHO NOMHOCTLIO, HO
yOoOBneTBo- y4yebHOro matepmana B MMHMMansHoM o6beme, B paboTe ecTb oTAeNbHbIE
pUTENbHO HeobxooMMOM ANns aanbHeren y4ebsl; CYyLLLeCTBEHHbIE OLLNGKN,
CnpaBnsieTcs C BbINONIHEHNEM 3aaHUN, NPUCYTCTBYIOT HETOYHOCTU B
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nNpeaycMOTPEHHbIX NPOrpaMmMon, Jonyckas npu 3ToM
BonbLUOe KONMYECTBO HE NPUHLMMMANbHbLIX OLLMBOK;
3HaKoOM C OCHOBHOW NuTepaTypon,
pekomMeHAoBaHHOW NporpaMmmoin. [ljonyckaeT
CYLLIECTBEHHbIE MOrpeLIHOCTN B OTBETE Ha 9K3aMeHe
W MpU BbINOMTHEHNW 3K3aMEHAaLMOHHbIX 3a4aHui, HO
obnagaeTt HeOOXOAMMBIMU 3HAHUAMW AN UX
yCTpaHeHus nod pykoBOACTBOM NpenogasaTens.
O6y4alowmnca BHUKaeT B CMbICI YCIOBUS 3afaun,
NOHVMMAaET MMaH ee peLLeHnsl, OAHAKO, He MOXET B
NOMNHOM Mepe C MOMOLLbI0 MaTeEMaTUYECKOro
annapara peanu3oBaTb ee pelleHne. 3HaeT
pasmMepHOCTU (PU3NYECKNX BEMNNYMH, MOXET caenatb
PVYCYHOK UM CXEMY, MOACHSAIOLLYH pelleHre 3adaqdn.

oTBeTax, Nnbo kayecTBo
npepcTaBneHuns paboTebl HN3KOE,
nnbo paboTa npeacraBneHa ¢
OMno3gaHnem.

O6yyatowmnca obHapyxmBaeT Npoberbl B 3HAaHUAX
OCHOBHOTO y4yebHOro marepuana, gonyckaet
NpVHUMUNMarbHbIE OLLNOKN B BbINONTHEHUN
npeaycMOTPEHHbIX NPOrpaMmMon 3agaHuni, He
3HaKoOM C peKOMeHAO0BaHHOW NUTepaTypon, He
MOXET MCMpaBuTb JOMNYLLEHHbIe ownbku. Kak
npaBu1no, oueHka "He yaoBneTBOpUTENbHO"
cTtaButcs obyyaroLLmMmes, KOTopble He MOryT

OTCyTCTBUE OOHOMO MU HECKOIbKUX
06s13aTenNbHbIX 3NEMEHTOB 3aAaHus,
NGO MHOro4YUCHEHHbIE rpybble
ownbkn B paboTte, nnbo rpyboie
HapyLLeHMs npaBun oopmIeHus
Uy CPOKOB NpeacTaBrieHnst paboThbl.
HecnocobHOCTb OTBETUTL Ha
BOMpockl 6e3 nomoLun

Hey[0BNeTBO- NPOAOIMKUTE 0BYYEHUE UK NPUCTYNUTL K npenogasaTtens.
puUTEenbHO I'IpOd)eCCI/IOHaJ'IbHOVI neATenbHOCTM NO OKOHYaHUU
By3a 6e3 AONONHUTENbHBIX 3aHATUA NO
cooTBeTCTBYOWEN aucumnnuHe. Obyyarowmncs He
MOXeT NpoaHanua3npoBaTh yCcnoBue 3afayu,
HaMeTWTb NfaH ee peLleHns, BbibpaTb dnsmyeckme
3aKOHbI M MNIOX0 OPUEHTUPYETCH B OU3NYECKUX
Benu4uMHax, He Bnageet MaTemMaTu4eckum
annapaTtoM. NMpeacraBneHne Yyxon paboTbl, 0Tkas
OT BbIMOSIHEHUS 3a[aHus.
3ayTeHo ObyyvaroLnncs nokasbiBaeT BCECTOPOHHEE U rNMYyOOKOe 3HaHWE TeopUM NapOBbIX U ra3oBbIX
TYpOUH, cBOBOOHO OPUEHTUPYETCH B OCHOBHbIX NOHATUSX, TEPMUHAX U ONpeaereHnsX;
YCBOWUIT OCHOBHYIO U 3HAKOM C OOMOMHUTENBHOW NUTEpaTypoin; MOXET OO bACHNUTL
B3aUMOCBSI3b OCHOBHbIX MOHATWUI OUCUUMMHBI B MX 3HAYEHUN NS nocnenyoLlen
npodeccuoHanbLHON AeATeNbHOCTU; NPOSABIISET TBOPYECKUE CNOCOBHOCTH B NCNOMb30BaHUM
yyebHoro matepuana. Oby4aloLwmnca BHUKaeT B CMbICIT YCINOBUS 3adayu, MOHUMAaeET nnaH
ee pelleHuns], OfHaKo, He MOXET B MOSHON Mepe € NOMOLLbI0 MaTemMaTU4YecKoro annapara
peanunsoBaTb ee pelleHne. 3HaeT pa3mMepHOCTU (PU3NYECKNX BEMNUYMH, MOXET caenatb
PUCYHOK UM CXeMY, MOACHAIOLLYIO peLlleHne 3adaqdn.
He 3auteHo O6y4yaroLwmnincs He MeeT AOCTaTOYHOrO YPOBHS 3HAHWSA AUCLUMINHBI; HE MOXET

chopMynMpoBaTb OCHOBHbIE (hU3NYECKME 3AKOHbI; MITOX0 OPUEHTUPYETCS B OCHOBHbIX
MOHATUSIX U OMNpeaerieHunsix; MIoxXo 3HaKOM C OCHOBHOW NUTepaTypoii; JonyckaeT Npu oTeeTe
Ha 3a4eTe CyLeCTBEHHbIe OLIMBKN U HE MOXET YCTPaHWUTb UX AaXe No4 pyKOBOACTBOM
npenogasatens. OGyJaloLnicsa He MOXET NpoaHanuanMpoBaTh YCroBue 3agadn, HameTUTb
nnaH ee pelleHus], BbIGpaTb (DU3NYECKNE 3aKOHbI M MITOX0 OPUEHTUPYETCA B (DU3NYECKUNX
BeNnunuMHax, He BnageeT MaTeMaTuMyeckum annapaTtoM. MNpeacrasneHne Yyxoi paboTsl,

OTKa3 OT BbINOJIHEHNA 3a4aHUA.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe AN OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMMeTeHUuun

10.2.1. NMepeyeHbL BOMPOCOB K 3K3aMeHY (3a4yeTy), pa3paboTaHHbIM B COOTBETCTBUM C
CTaHOBMEHHbIMU 3TanaMmu chopMUpPOBaHUA KOMMNETEeHLMUN

Ne Ne
i dopmynunpoBka BONpPOCOB TeMbI
1 KpaTkas uctopusi passutus napoBbiX TYPOUH. 1
2 | Knaccudpmkaumsa n o603HayeHne TMnoB NapoBbiX TYPOUH. 1

3 | KoHCTpyKTUBHasi cxema O[HOBEHEYHOW W [OBYXBEHEYHOW MapOBOW aKTUBHOW TypOWHBI. 2
VI3ameHeHVe napameTpoB napa BAOMb ee NPOTOYHOM YacTu.

4 | KOHCTpYKTMBHAsA CXema MHOrocTyneH4aTon napoBOW aKTUBHOW TYpPOUWHbI.
napameTpoB Napa BAOSb €€ NPOTOYHOM YacTW.

N3meHeHune 2
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5 | KOHCTpyKTMBHas cxema MHOrocTyrneH4YaTon MapoBOW peakTUBHOW TypObuHbl. V3meHeHune 2
napameTpoB Napa BAOSb €€ NPOTOYHOM YacTy.
6 | OTHocuTenbHble n abconoTHble KM napoBon TypbuHbl 1 TypboreHepaTopa. YaenbHble 2
XapaKTepPUCTUKN NapoTypOMHHOW YCTaHOBKM.
7 | FeomeTpuyeckne u KUHEMaTUYECKME XapaKTEePUCTMKU COMSIOBON M paboyert peuetok 3
TYPOUHHOWN CTYNEHMU.
8 | CreneHb peakuumn TypOMHHOW CTYNEHMW. 3
9 | PacwwupeHue napa B kaHanax connosown pelleTkn. Kocon cpes conna. 3
10 | MNpeobpasoBaHne aHeprum napa B KaHamax pabodert pelleTkn akTUBHOW TypOWHHOW 3
cTyneHn. BxogHble 1 BbIXOOHbIE TPEYroNIbHUKM CKOPOCTEMN.
11 | MNpeobGpasoBaHue 3HepruvM napa B kaHanax paboyen pelleTku peakTMBHOW TypOUHHON 3
cTyneHu. BxogHble 1 BbIXOOHbIE TPEYroNIbHUKM CKOPOCTEN.
12 | FTeomeTpus peLleTok, TPEYrofibHUKM CKOPOCTEN U TEMOBOW MPOLECC pacluMpeHnst napa B 3
TYPOMHHOWM CTYNEHU CO cTeneHbto peakumm p = 0.
13 | F'eomeTpus peLleTok, TPEYrofibHUKM CKOPOCTEN U TEMOBOW MPOLECC pacluMpeHnst napa B 3
TYPOVMHHOWM CTYMEHU CO CTeneHbto peakunmn p = 0,5.
14 | PaboTa Ha OKpPYXXHOCTU Korieca TYpOMHHON CTYNeHu. 3
15 | Knaccudmkaumsa notepb 3Hepruu B TypouHe. 4
16 | NoTepu SHeprum B kaHanax CoONJoBOro annapaTa. 4
17 | MNoTepu aHeprum B KaHanax paboyen peLleTku. 4
18 | lNoTepun sHEPrMm ¢ BbIXOOHOW CKOPOCTBHO M3 TYPOMHHOM CTYNEHWN. 4
19 | NoTepu SHEPrMm Ha TpeEHME QUCKa. 4
20 | lNMoTepun aHeprum B KrnanaHax 1 BbiMyCKHOM NaTpy6ke TypOuHbI 4
21 | lNoTepwu aHeprnu OT BAXKHOCTW Napa. 4
22 | Opo3uns paboumnx nonaTtok TypOMHHOM CTyneHun. 3awmTa oT 3p0o3nn. 4
23 | OtHocuTenbHbI nonatoyHbir KM TypOMHHOM CTyneHu. 4
24 | OTHocuTenbHbIN BHYTPeHHUN KM TypGUHHON CTyneHw. 4
25 | CTyneHu ckopoCTW, TPeyronbHUKM ckopocTen, oTHocuTenbHble KM n Tennoson npouecc 4
paclinpeHus napa ABYXBEHEYHOW CTyneHu ckopoctu B h-s guarpamme.
26 | OnpegeneHne pa3MepoB CONMOBbLIX N paboynx TIoNaTok TYPOUHHOW CTYMNEHM. 4
27 | OcobeHHOCTV NPOUNNPOBAHMS ANIMHHBIX NTONATOK NAapOoBOW TYPOUHHONM CTyMNeHM. 4
28 | TennoBow NpoLecc MHOrocTyneH4YaTon TypbuHel B h-s gnarpamme. 5
29 | KoadpdmumeHT Bo3BpaTa TeNNOTbl MHOTOCTYNEHYaTON NapoBON TYPOWHBI. 5
30 | XapakTtepucTnyeckuin KoaPuLMEHT MHOTOCTYNEHYaTON NapoBON TypOVHbI. 5
31 | OceBoe ycwunve, pJewncTBylolwlee Ha poTop TypbuHbl. OueHka pa3mepoB YMOPHOro 6
NOALIMMHUKA.
32 | Cnocobbl yMeHbLLIEHNS OCEBbIX YCUNNIA B NapoBon TypbuHe. 6
33 | NepemeHHble pexumMbl paboTbl TYPOVHBI. 7
34 | NameHeHne napameTpoB napa no CTyneHsAM Ha NepeMeHHbIX pexnmax paboTbl TypOuHbI. 7
35 | JpoccenbHoe napopacnpegeneHue. 7
36 | ConnoBsoe napopacnpegeneHue. 7
37 | O6BogHOe napopacnpegerneHue. 7
38 | 3awmTa TypOMHBI OT OCEBOrO cABMra poTopa. 8
39 | Cucrtembl oxnaxxgeHus getanen rasoBon TypOoUuHBI. 8
40 | Pabota TypbuHbl ¢ npoTnBogasneHunem (P). 9
41 | Pabota TypbuyHbI C MpOMEXYTOYHBIM perynupyemeiM ot6opom napa (I vnn T). 9
42 | Pabota TypbuHbl C npoTBOAaBEeHNeM 1 perynupyembeiM otéopom napa (I1P). 8
43 | Pabota TypbuHbl ¢ AByMs perynupyembiMu otbopamu napa (I1T). 9
44 | Cxema perynupoBaHus TypbuHbl ¢ npoTnBogasrneHnem (P). 10
45 | Cxema perynupoBaHus TypbrHbl C MpoMeXyToyHbiM oT6opom napa (M vnn T). 10
46 | Cxema perynupoBaHus TypbuHbl C NPOTMBOAABIIEHMEM M NPOMEXYTOYHLIM OTOOpOM napa 10
(MP).
47 | Cxema perynupoBaHus TypbuHbl C ABYMsi NPOMEXYTOYHbIMU oT6opamu napa (MT). 10
48 | NpuHUMNManbHas cxema KOHOeHCaLWMOHHOW YCTaHOBKU. YCTPOMCTBO KOHAeHcaTopa. 11
49 | Perynsartop ckopoctu JIM3. 12
50 | lNpocTeniwasn cxema perynmpoBaHus NapoBon TYpOUHBI. 12
51 | MexaHuam ynpaBneHus TypOvHOW. 12
52 | 3awmTa TypOMHbBI OT NOBbILIEHUSA YAaCTOThl BpaLLEHUS. 12
53 | CxeMbl MacnocHabXeHnsi NnapoBbiX TYPOUH. 12
54 | OkcnnyatayunoHHble TpeboBaHus K MNTY 13
55 | KoHTponvnpyemble napameTpbl npyn paboTe TypOuHbI 14
56 | OcobeHHOCTH ra3oBbIX TYpOVH. 15
57 | Cuctembl oxnaxgeHus geTtanen ra3oBon TypOuHbI 16
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10.2.2 BapuaHT TUNOBbLIX 3agaHuii (3agay), pa3paboTaHHbIX B COOTBETCTBMM C YCTaHOBIEHHbIMMU
3Tanamu (pOpMUpPOBAHUSA KOMNETeHLUUI

Ne
i Ycnosust TUNOBLIX 3a4a4 OtseT
OnpenennTb cTeneHb PeakTUBHOCTU TYPGUHHOM CTYNeHW. PelieHue:
o L
[laHo: OTHOLLEHHE CKOPOCTeit x5 = —=0,5, OKPYXHas CKOPOCTL 1) dpukTHBHEA CkopoCTL Napa B
- v cryneun Cy = — =— =320
u = 160 -, oTHocuTenbHas CKOPOCTb Napa Ha Bxode B pabouyto . ¢
£ " 2) NonHbIV pacnonaraembii
peweTky 1‘1-"1 = 140 : , OTHOCUTEeJ1IbHaA TeopeTnyecKkas Tennonepenag B CTyneHu
- _ H cx il
CKOpOCTb Mapa Ha BbixoAe U3 paboyen peleTku Wy, = 185 - hy =—— =512 =&,
= * 2000 Hr
1 3) pacnonaraemeln Tennonepenag s
pabouei pewweTke
_ WhewE o s
hop = 000 3 i’
4) cTeneHb peakTMBHOCTMU
R
p=—=0,14.
P=
Otger: = 0.14
OnpeaenuTb NOTepy SHeprumn napa B kaHanax paboyeit PelueHue: NoTepu 3Heprum napa B
pelueTkn. [laHo: OTHOCUTENbHAs TeopeTMYeckasi CKOpoCTb Napa | kaHanax paboden peweTku
o H rl p 32 . -
2 | Ha Buixoae us paGouelt peweTkn Wy, = 190 oTHoCuTenbHaR | Ak, = M (1_ _ (ur: :I J = 1,85 %
o = o 2000 WS KT
[JeNcTBUTENbHAaa CKOPOCTb Napa Ha BbIXxoae 13 pabouyer Y kI
o= H Ak, =1,85—
peweTtkn W, =180 - Otser: ! -

10.3. MeToauyeckue matepuarnbl, onpegensiowme npoueaypbl oLleHUBaHUA 3HAHUW, YMEHUN,
BIlageHnM (HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLWMUX ITanbl
dopmMMpoBaHUA KOMNETEHLNI

10.3.1. YcnoBuAa gonycka obyuvarowerocs K caaye 3aveTa, 3almre KypcoBon paboTbl U 3K3aMeHa U
NopsAOK NMUKBMAALIMM aKageMU4eCcKon 3a80/HKEHHOCTU

MonoxeHve O nNpoBeOeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyvatrowmxcsi

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTauum Nno AUMCLUNIMHe

yctHas | X nucbmeHHasn | X KOMMNbIOTEPHOE TECTUPOBaHUE nHas

10.3.3. Oco6eHHOCTU NpoBeAeHUS 3a4eTa U 3K3aMeHa U 3aWUTbl KYpPCOBOM PaboThl
B0o3MOXXHOCTb NOMbL30BaTLCA CNPaBOYHbLIMK Tabnuuamu, KanbkynsaTopomMm;
Bpems Ha noaroToBky oTBeTa Ha 3adete 30 MUMHYT, Ha 3k3aMeHe no GuneTty 45 MUHYT.
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