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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

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

BapwaTtusHas Mo BeIGOPY l:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb KOMMeTeHUMM obyyatowerocd B ob6nactu TennoSHEPreTUKM U TEMSOTEXHUKM,
CBSAI3@HHbIX C U3YYEHMEM TUMOBbIX KOHCTPYKUWIA, MPUHLUMNOB AEACTBUSA TENMOBbLIX ABUraTtenen, MetoaoB
MaTemMaTU4eCKOro MoAenupoBaHusa paboymx npoueccoB NapoBbiX U rasoBbix TypOUH, ¢ pa3paboTkon
MPOEKTHbIX  PEeleHUn Mo  yhyyWweHuo  3KChfyaTauMOHHbIX  XapakKTepuCTUK  gsuratenen c
NCnonb30BaHMEM CTaHA4APTHbLIX CPEACTB aBTOMaTM3aLNN NPOEKTUPOBAHNS.
1.3. 3agaum gucumnnuHbI
e PaccMoTpeTb 3aKOHOMEPHOCTU paboymx nNPoLEecCOB M KOHCTPYKLUW COBPEMEHHbIX MapoBbIX W
rasoBbIX TYpOUH.
e [1pogeMOHCTPUPOBATL anropuTMbl TEMJTOBLIX PACYETOB NApOBbLIX U ra30BbIX TYPOUH.
e YCBOUTb OCHOBHblEe HanpaBrieHusi pa3paboTKM NPOEKTHbIX PeLleHu Mo MOAEPHU3ALUM NapoBbLIX Y
rasoBbIX TYPOUH.
e [lpuBUTb CMOCOBHOCTU K CaMOCTOATENbHOMY MNPUOBPETEHUIO M UCMOMb30BaHUIO B MNPaKTUYECKOWM
[eATenbHOCTU HOBbIE 3HAHUS U YMEHUS.

1.4. NMepe4yeHb NNaHMpPyeMbIX pe3yrbTaToB 00y4YeHMs No AUCLUNIINHE, COOTHECEHHbIX C

niaHnpyemMmbiMu pe3yribTatTaMn OCBOEHUA 06pasoBaTean0|7| nporpamMmmbl
Koa OTan opmmnpoBaHus
KOMMeTeHL MK dopmynmpoBka kKomneTeHUUn

Or1K-2 CnocobHOCTb AEMOHCTPUPOBaThL O0a30Bble 3HAHUS B 3
061acTn ecTeCTBEHHOHAYYHbIX AUCLUNINH, TOTOBHOCTb
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
nccnegoBaHus.

MnaHupyemblie pe3ynbTaTbl 06y4YeHUA

3HaTb:

1) OCHOBHbIE 3aKOHbI pabounx NPoOLECCOB B TEMMOBbLIX ABUraTeNsXx;

2) meToapbl aHanm3a 3peKTUBHOCTM TENNOBLIX ABUraTenen.

YMmeTb:

1) wmcnonb3oBaTb MeTOAbl MaTEMATMYECKOrO aHanmn3a Ans oueHKn apdHEKTUBHOCTI MAPOBbIX N ra3oBbIX
TYPOWH;

2) oueHMBaTb NOKa3aTenu Ka4ecTBa CMa3sblBaKLLMX Macen 3KCNepUMEHTaNbHbLIM NYTEM.

Bnapetb:

1) meTogonornen npoBeaeHNs IKCNepPUMEHTarbHbIX UCCNeA0BaHNUN.

MK- 2 CnocobHOCTb NPOBOANTL pacyeThbl N0 TUMOBbLIM 2
MeToauKaMm, NMPOeKTUPOBaTb TEXHOMNOrMYeckoe
obopyanoBaHue ¢ UCnorb3oBaHNEM CTaH4aPTHbIX CPeacTB
aBToMaTmM3aumm NPOEKTUPOBaHNSI B COOTBETCTBMUU C
TEXHUYECKUM 3aaHNEM.

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

1) KOHCTPYKTMBHOE OChOPMIIEHNE TEMMOBbLIX ABUraTENEN;

2) anroputmbl pacyeTa MapoBbIX W ra3oBbiX TYPOVMH M OCHOBbI MPOEKTUPOBAHUSA OTAESbHbIX Y3M0B U
aeTtanemn, NnepcnekTyBbl Ppa3BUTUSA yKa3aHHbIX TEMSOBbIX ABUraTemNen.

YmeTb:

1) BbINOMHATb pac4eTbl OCHOBHbIX XapakTePUCTUK MaLLMH, UX reOMETPUYECKUX pa3MepoB;

2) Npov3BOAUTbH OCMOTPbI MU PEMOHT TEMMOBbLIX ABUraTenen.

BnapeTb:

1) npobnemaTukon COBEPLUEHCTBOBAHUSA TEMMOBbLIX ABUraTENEN.
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1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

chopMupoBaHue KOMneTeHLUMN, yKkasdaHHbIX B n.1.4:
e MaTtemaTuka (Ol1K-2)
®uauka (Or1K-2)
Xumusa (Ol1K-2)
KoHCTpyKUunoHHbIE MaTepuarnsl B TennoaHepreTuke (OMNK-2, MK-2))
WHxeHepHas rpaduka (Or1K-2)
MHdopmaTuka B 3agadvax TennosHepreTuku u TennoTtexHonorusx (MK-2)
MexaHuka (Ol1K-2)
KomnbtoTepHas rpaduka (MK-2)
OnekTpoTexHuka u anekTpoHuka (OlK-2)
TexHunyeckasa TepmoguHamuka (OlMK-2)
TennomaccoobmeH (OlK-2)
Okonorusa (OlK-2)
OHeproreHepupytolee obopyaoBaHue B TennotexHonorusax (MK-2)
TennomaccoobmeHHoe obopyaoBaHue B TennotexHonormsax (MK-2)
TennotexHonornyeckue npoueccol B LIBIM (MK-2)
CucTeMbl aBTOMaTU3NMPOBAHHOIO NPOEKTUpOBaHNsA B TennotexHomnorum (MK-2)
NudopmaumoHHasa 6e3onacHOCTb TennoTexHonorndeckmx oobektos (MK-2)

2. COOEPXAHUE ANCLUUIMIINHDI

HanmeHoBaHue 1 cogepxaHue
y4eBHbIX Moaynen, Tem n popm KOHTPOIs

O6bem (4achl)

OYHOE
obyyeHune
O4HO-
3a04HOE
PaYatVIST-YRTVT=Y
3a04HOE
obyyeHune

Y4yebHbI Moaynb 1. Tennoeble asuratenu. Bugpl, HasHadeHue.

Tema 1.06wWwme cBegeHNsa O TEMMNOBLIX ABUraTensXx.
HasHaudeHune 1 obnacTb NpUMeHeHMs1 TENNOBLIX ABuraTenemn. NepcnekTuBbl
pa3BUTUS TEMMOBbLIX ABUraTenen.

15

Tema 2. TunoBble KOHCTPYKLUN N MPUHLUN AENCTBUS NAPOBbLIX TYPOUH.
OpHocTyneHyaTble TypOuHbl. MHOrocTyneH4aTble akTUBHbIE TYPOUHBI.
MHorocTyneH4aTble peakTuBHbIE TYPOUHbI.

16

Tekywmn koHTponb 1. (onpoc)

Yye6HbI Moaynb 2. TypbuHHasa CTyMeHb.

Tema 3. TypbuHHas CTyneHb N ee XapakTEPUCTUKN.

"eomeTpuryeckne xapakTepucTukm TypbuHHom cTyneHu. lNpouecckl oBuKeHs: napa B
MEX0oMaToOYHbIX KaHanax cTyrneHu. TpeyronbHUKM ckopocTtel. PaboTa Ha
OKPYXHOCTH.

16

Tema 4. NoTepun sHeprum B TypOUHHBIX CTYMNEHSIX.
Knaccudmkauusa notepb aHeprum. OtHocuTenbHble KM TypOUHHBLIX CTyrNeHen.
Pa3mepbl TYpOVHHbIX NTONATOK.

15

TeKyLWwmn KOHTponb 2. (0npoc)

TeKyLwWwmnn KOHTPOnb 2. (KOHTPOsibHasa paboTa)

NMpomexyTo4yHasa aTrecTauusa No AUCUMNINUHE (3a4eT)

Y4yebHbI Moaynb 3. MHOroctyneH4yaTble napoBble TYPOMHBbI.

Tema 5. Tennoson NpoLecc MHOrOCTYMNeH4YaTon NapoBOA TYPOUHBI.
Tennosou npouecc B h-s gnarpamme. KoacdduumeHT Bo3Bparta TennoTbl.
Xapaktepuctndeckuin koadguumeHTt. Metoguka TennoBoro pacyeta TypOUHbI.

16

Tema 6. OnpefeneHne HEKOTOPLIX Noka3aTeriell MHOrOCTYNeHYaTol TypOUHbI.
OceBble ycunusi, AercTBytoLLME Ha poTop TYpPOUHbLI, CNOCO6bI YMEHbLUEHUS.
MNpegenbHas MOLHOCTb, cNocobbl YBENUYEHNS! NPEENbHON MOLLHOCTU.

16

TeKywmn KOHTponb 3. (NpakTnyeckas 3agaya)

Y4yeBHbIN MoAynb 4. [lepeMeHHble peXxnmbl padboTbl TYPOUHBI.

Tema 7.PaboTa TypbuHbI Ha NEPEMEHHBIX PEXMUMaX.
Cnocobbl napopacnpegeneHus. IameHeHne napaMeTpoB napa 1 Tennonepenagos
No CTyneHsiM 1 B TypOMHE B LIeNIOM Ha NEPEMEHHbIX pexumax paboTsbl.

15

Tema 8. [lnarpammbl peXXMmMoB padoTbl TYpOUHBI.
Hunarpamma pexumoB paboTbl KOHAEHCALMOHHOM U NPOTUBOLABIIEHYECKON TYPOUHBDI.
Iunarpamma pexumoB paboTbl TYpOMHbI C perynmpyemMbiMm 0oTOOpOM napa.

15
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Ob6bemM (4achl)
HavMeHoBaHVe 1 cogepxaHue 03,85 88
y4ebHbIX Moaynen, TeM u hopM KOHTPONS _?, 2 ‘; % g % 2
°oZ|%°gd ©&
[} ®q ®0o
TekywWwmn KOHTPOIb 4. (NpakTuyeckas 3agada) 2
YyebHbIn Mmoaynb 5. TypbuHbl Ansi BbIpaboTku TENMNOThl U SNEKTPUYECKON SHEPTUN U CXEMbI
perynnpoBaHmns MOLLHOCTW.
Tema 9. TypbuHbl 4Nst KOMOMHMPOBAHHOW BbIPAOOTKM TEMMOTbI U 3NEKTPUYECKON
3HEpPruN. 15
TypbuHbl ¢ NpoTUBOAABNEHMEM, TENNOMMKALMOHHbBIE KOHOEHCALMOHHbBIE NapOoBble
TYPOVHBI.
Tema 10. Cxembl perynmpoBaHusi MOLLHOCTM TennoUKaLMOHHbIX TYPOUH.
CxeMbl perynupoBaHus MOLLHOCTU TYpObUH ¢ npoTnsoaaBneHnem. Cxembl 15
perynmpoBaHusi MOLLHOCTU TeNNOMUKALNOHHbBIX KOHOEHCALUMOHHbIX TYPOUH.
TeKyLwWwmnn KOHTpOnb 5. (onpoc) 2
Y4yebHbI MoAaynb 6. OCHOBHbIE CUCTEMBI, 0becneynBaroLme paboty TypOouH.
Tema 11. KoHoeHCaUMOHHbIE YCTaHOBKU NapOBbIX TYPOUH.
HasHadeHue, npuHUMNManbHasa cxeMa KOHOeHCaLUWOHHOW yCTaHOBKU. KOHCTpyKUuS 16
KoHOeHcaTopoB. XapakTepuUCTMKM KoHAeHcaTopoB. [poBepka KoHAeHcaTopa Ha
rmapaBnmnyeckyo repMeTUYHOCTb.
Tema 12. Cuctembl MacnocHabxeHns TypouH.
XapakTtepucTtumka cmasblBatoLLMX Macen n nx onpegenenue. lNpocrenwas cxema 16
perynupoBaHus. MexaHunsm ynpaeneHust TypbuHon. Perynsatopbl ckopoctu. Cuctemsl
3awmThl.
TekywWwmmn KOHTpPOIb 6. (onpoc) 2
Yy4ye6HbIN Moaynb 7. JKcnnyataums napoBbIX TYPOVH.
Tema 13. QkcnnyaTaumnoHHble TpeboBaHus k MTY.
TpeboBaHMsA K HAAEXHOCTUN, 3KOHOMUYHOCTU, MAHEBPEHHOCTU. [ pynnbl napameTpoB 16
napa.
Tema 14. lNMyck, cTaunoHapHasi paboTa n octaHoB IMTY.
Myck MNTY n3 pasnuyHbix BUOOB COCTOAHUI. KOHTponupyemble napamMeTpbl Npu 16
cTaumoHapHon pabote TypbuHbl. OctaHos NTY, ocTaHOB B pe3eps.
TeKywMi KOHTponb 7. (onpoc) 2 |
Y4yebHbI Moaynb 8. [a3oBble TypOUHbI NpoMbILLEHHbIX TOC.
Tema 15. OcobeHHOCTU ra3oBbIX TYPOUH.
MecTo n HasHa4deHue ra3oBbix TypbuH B coctase ['TY. OcobeHHocTu paboyero 16
npoLiecca U KOHCTPYKLUMM ra3oBbiX TYPOUH.
Tema 16. BoicokoTeMnepaTypHble ra3oBble TYpOUHbI.
Mcnonb3oBaHue cnelmanbHon 06paboTku 3neMeHTOB NPOTOYHOM YacTu. 16
Mcnonb3oBaHuWe aponpoyHbIX CMnaBoB, KepamMUYeCKMX 1 KOMMO3UTHbIX
MaTepuanoB. CncteMbl oxnaxgeHus getanen rasoson TypovHbl.
Tekywmn KOHTponb 8. (NpakTuyeckas 3agada) 2
KypcoBas paboTa 16
NMpomexyTo4yHas aTrecTauusa No AUCLUNNmnHe (3K3aMeH) 36
BCEIO: | 324
3. TEMATUYECKWU MNMJ1AH
3.1. llekuum
Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06Yy4eHMEe 3ao4yHoe oby4eHune
usysaemeix Tem | ol | oo | ceweora | (uace) coweorpa | (uaon)
1 6 4
2 6 8
3 6 14
4 6 8
5 7 2
6 7 1
7 7 2
8 7 1
9 7 1
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Homepa
n3y4yaembix TeM

O4yHoe 06y4yeHne

O4HO-3a04HOE 06y4eHMEe

3ao4yHoe oby4eHune

Homep O6bem
cemecTpa (yachbl)

Howmep
cemecTpa

Obbem
(4achbl)

Howmep
cemecTpa

Obbem
(yachbl)

10

7 1

11

12

13

14

15

ENIEN]EN] ENEN

16

N

7

BCEIO: 48

3.2. MpaKkTnyeckne n ceMMHapcKue saHATUSA

Homepa
n3yyaemblx
TeM

HanmeHoBaHue

O4yHoe 06y4yeHne

OyHo-3a04HoE
obyyeHne

3aoyHoe oby4eHne

1 popma 3aHATUN

Homep
cemecTtpa

Obbem
(yachbl)

Howmep
cemecTpa

Obbem
(vachbl)

Homep
cemecTpa

Obbem
(vachbl)

OueHka N3MEHEHNs NapamMeTpoB
napa B akTUBHbIX ¥ PEaKTUBHbIX
TYPOMHHbBIX CTYNEHSIX
(MpakTnyeckoe 3aHATHE)

6

Onpepgenexne cTeneHn
pPeakTUBHOCTM B OHOBEHEYHbIX
W ABYXBEHEYHbIX TYPOUHHBIX
CTyneHsx (npaktuyeckoe
3aHAaTME)

PacueTt koadhdpuumneHToB
CKOpPOCTW, NOTEPb SHEPTUM U
KMO TypOuHHbBIX CTyneHen
(MpakTnyeckoe 3aHATUE)

OnpepgeneHve napaMeTpoB napa
B KaHare connoBoro annapara u
yrna OTKIIOHEHWs MOTOKa napa B
KOCOM cpese (npakTuyeckoe
3aHAaTME)

10

PacuyeT npomexyToyHOM CTyneHu
MHOrOCTyneH4aTon napoBomn
TypOuHBI (MpakTuyeckoe
3aHgaTMe)

12

O6ocHoBaHuWe Bbibopa u
npenBapuTenbHbIN TEN0BOW
pacyeT MHOrocTyneH4aTon
napoBoW TypOuHbI
(mpakTnyeckoe 3aHATUE)

OnpepgeneHne napaMeTpoB
napoBoi TypOuHbI C
1cnosnb30BaHMEM Anarpamm
pexunmoB paboThl (NpakTU4eckoe
3aHAaTME)

16

[NpenBaputensHbIN TENNOBOM
pacyeT razoBon TypOouHbI
(mpakTnyeckoe 3aHATUE)

3.3. JlabopaTopHble 3aHATUA

BCEIO:

42

Homepa OuyHoe 06y4eHne QuHo-3a04HOe 3ao4Hoe oby4yeHne
myqaezblx HanmeHoBaHue Y o6yueHme y
Tem nabopaTopHbIX 3aHATUI Homep OGbem Homep OGbem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
OnpepeneHuve rngpasnuyeckomn
11 NIIOTHOCTM KOHOEeHcaTopa nytem 7 6
NPOBEPKM XKXECTKOCTU
KOHOeHcaTa
OnpepeneHue BA3KOCTU
12 pea 7 8
TYpOUHHBIX Macen
BCEIO: 14
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4. KYPCOBOE NMPOEKTUPOBAHUE

4.1. Llenw u 3apa4m KypcoBomn paboTbl

Llenbto kypcoBon paboTbl sBnsieTcs (POpMUPOBAHWE KOMMETEHUUNR, CBSA3@HHbIX C WU3Yy4eHWEM
KOHCTPYKLUMM MapoBbIX TYpOWH, METOOOB MaTeMaTW4YecKoro MOAENMpPoBaHWs paboyvMx MNpoLeccoB B
TypOUHax, C MNOMy4YeHMEM HaBbIKOB MO TEMNOBOMY pacHeTy MHOrOCTYNeH4YaTon napoBOM TypOWHLI, B
pe3ynbTaTe KOTOPOro OnpeaensitoT reoMeTpudeckne XxapakTepucTukm TypouHel, ee oTHocuTenbHble KM u
HeKoTopble Apyrie napameTpbl.

3apava KypcoBoi paboTbl Hay4YMTb CTYAEHTOB MCMOMb30BaTh 3HAHMS NO 3aKOHOMEPHOCTSIM pPaboymnx
npoueccoB B TypbuHe Ansi ee TEMNsioBOro pacyeTa, NPMBUTL HaBbIKM K CaAMOCTOSITENIbBHOMY aHanu3y
MONyYeHHbIX pPe3yrnbTaToB.

4.2. TemaTuka KypcoBon paboTbl
TennoBou pacyeT NapoBON MHOrOCTYNeH4YaTon NPOTUBOAABIIEHYECKON TYPOUHBI.

4.3. Tpe6oBaHMA K BbIMOJIHEHUIO U NpeACcTaBlIeHNIo pe3ysibTaToB KYpCOBOW paboThbl
PaboTa BbinONHAETCS MHAMBUAYANbLHO MO yKa3aHHOMY BapuaHTy, C UCMOMb30BaHMEM METOANYECKMX
yKa3aHun, agnarpamm BOAbl U BOOAHOMO napa, OCHOBHOW M AONOMHUTENBHOW NUTepaTypbl N0 AUCLMNIINHE.
PesynbTaTtel NpeacTaBnsaiOTCA B BMAE MNOSICHUTENbHOW 3anuckn, obbemom 40 cTp, cogepxallen
cnepywune obsa3aTenbHble 3NEMEHTHI:
1. VicxogHble faHHble Ans pacyeTa.
2. lMpepBapuTenkbHbI pacyeT TYpOMHbI.
3. Tennosou pacyeT perynupytoLlen AByXBEHEYHOWN CTYNEHN.
4. TennoBow pacyeT ABYX OAHOBEHEYHbIX CTyrNeHen JaBneHus.
5. PacueT xapakTepuCcTUK napoBow TypOuHbI, onpegeneHne HOMMHarbHON 3MEKTPUYECKON MOLLHOCTHU
TYpOUHBI.
6. BbiBoab!.
7. PucyHku B 3anucke: npeaBapuTenbHbIA TENMOBOW npouecc TypObuHbl B h-S guarpamme; TennoBomn
npoLecc perynupyroLwen CTyneHu; TENOBON NPOLECC ABYX HEPEryrMpyeMbIX CTyNeHew;
TPeyrosibHUKN CKOPOCTEN BCEX CTYNEHeun; NPOTOYHAA YacTb ABYXBEHEYHOW PErynupytoLen CTyneHu.
8. YepTexu: NpoaonbHbIN paspes TypOuHbl B MacwiTabe 1:5; NpoToOYHbIE YaCTU CTyNeHen B
macwtabe 1:1.

5. TEKYLWMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa O4yHoe 06y4eHne O1Ho-3a04Hoe 3aoyHoe oby4yeHne
y4e6HbIX dopma Y obyyeHve y
moayneu, no
KOTOPBIM KOHTDOJ:lF' Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoAMTCA SHaHuu cemectpa cemecTtpa cemecTtpa
KOHTPOJ1b
1,2 onpoc 6 2
5,6,7 onpoc 7 3
3,4,8 npakTuyeckas 3agada 7 3
1-2 KOHTponbHas paboTa - -
6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLWEIOCHA
- OuyHoe 06y4yeHne OuHo-3a04Hoe 3aoyHoe oby4eHne
Buabl camocToATenbHOM paboThl Y o6yuyeHne Y
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeopeTn4eckoro marepmana 6 32

[MoaroToBKa K NPakTUYECKUM 3aHATUSAM - -
MogroToBka K NabopaTopHbIM 3aHATUSAM - -
BbinonHeHne KOHTPOIbHOM paboThl - -
[MoaroToBKa K 3a4eTy 6
YCBOEHME TeopeTn4ecKkoro marepmana 7 44
[MoaroToBKa K NpakTUYECKUM 3aHATUSM 7 50

7

7

7

MoarotoBka k TabopaTopHbIM 3aHATUSAM 36
BbinonHeHne KypcoBon paboThl 16
[MoaroToBKa K aK3amMeHy 36

BCEro: 220
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7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbLIX hOPM y4eBHbIX 3aHATUN

O6beMm 3aHATUI
B MHHOBALMOHHbIX hopMax

N CeMVMHapCKMe | YCIOBWSIX He NMOTHOW ornpeaeneHHOCTH

HanmeHoBaHune (4achbl)
Buace yqequ'X Mcnonb3yemble UHHOBALMOHHbIE (POPMbI o ° @ ° @
3aHATUN ) § &0 § 3 §
g3 g 70
T Z T o2 o2
°g Sgg TS
] ® o ® 0
Jlekumn lMpobnemHas nekums, pa3bop KOHKPETHbIX CUTYyaLUi 8
MpakTnyeckme | MNonck BapnaHTOB peLLeHnst NPOOEMHbBIX CUTyauun B 14

3aHATUA

JlabopaTopHblie | NMpoBeaeHue Noa pykoBOACTBOM NpenogaBaTens -

3aHATUA 3KCNnepmmMmeHTa Ha naGopaTopHoﬁ YCTaHOBKe IO
onpeneneHnio XxapakrepmncTuk Typ6MHHbIX macen npum
paanquoﬁ TeMneparype.

BCEIO: 22

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCcA Ans NPOMeXyTOYHOMN
aTTecTaumm

TpaguumoHHasa | X GannbHO-peNTUHroBas

8. OBECIMNEYEHUE ANCLUUNMIUHDI

8.1. YuebHaa nuTtepaTtypa
a) ocHoBHas y4yebHasi nuTepatypa

1. Mog pea. B.M. lNlebepesa. CTOYHUKM U cucTeMbl TennocHabxeHus npeanpusatun: ydebHuk. M3a-so
YMU XOT (MapwpyTt) 2013 r. 384 cTp.— Pexum goctyna: http://www.iprbookshop.ru/26805.— 36C
«IPRbooks».

2. WnHHmkos TM.A. TpoekTpoBaHne O4HOLMIMHAPOBOWN KOHAEHCALUMOHHON TYPOUMHbBI [QNEKTPOHHbIN
pecypc]: yuebHoe nocobue/ LLnHHMkoB N.A.— JnNeKTpoH. TEKCTOBbIE AaHHble.— HoBocnbupck:
HoBOCMOMPCKMIA rOCYAapPCTBEHHbIN TEXHUYECKUn yHuBepcuteT, 2013.— 83 ¢c.— Pexum goctyna:
http://www.iprbookshop.ru/45147.— 3BC «IPRbooks».

6) pononHuTensHasa y4ebHas nuTepaTypa

3. BegpyueHko B.P. PeMOHT TennomexaHnyeckoro o6opyaoBaHus [QnekTpoHHbIN pecypc]: yuebHoe
nocobue/ Begpy4deHko B.P., AHucumoB A.C.— OnekTpoH. TekcToBble AaHHble.— M.: YyebHo-
MeToauYeCcKUi LIeHTp No 06pa3oBaHmio Ha XXene3HO4OPOXXHOM TpaHcnopTte, 2015.— 160 c.— Pexnm
poctyna: http://www.iprbookshop.ru/45308.— 3B6C «IPRbooks».

4. AknagHas IN.C. [maBHble aHepreTnyeckme ycTaHOBKN [ONEeKTPOHHbIN pecypc]: MeToanyeckue
pekomeHaaumn/ AknagHas I'.C.— OnekTpoH. TekcToBble AaHHble.— M.: MockoBckas
rocygapctBeHHasi akagemus BogHoro tpaHcnopta, 2015.— 33 ¢c.— Pexum gocTtyna:
http://www.iprbookshop.ru/46447.— OBC «IPRbooks».

8.2. NepeyeHb y4yebHO-MeTOANYECKOrO 06ecnevyeHUs ans caMoCTOATeNIbHOM paboThbl
oby4aroLmxcs No AUCLUNIINHE

5. OnpepeneHune BA3KOCTU TYpOUHHBIX Macesn; MeToanmdeckme ykasaHus k nabopaTtopHown paboTe no
oucumnnuHe «HarHetatenu n Tennoeble asuratenny/ coct.: IN.H.KoHoBanos, 3.P.Anues;
CNBITYPI.-CI16., 2013.- 11 c.— Pexum goctyna: http://nizrp.narod.ru/opervyazkmashmasel.htm.—
Ob BWTDO.

6. OnpeneneHune rmapaBnNMYeCcKon NNOTHOCTU KOHOEHCATopa NyTEM NPOBEPKN XKECTKOCTU
KOHOEeHcaTa: MeToaMyeckme ykasaHusa K nabopatopHown paboTte no gucumnnuHe «HarHetatenu u
Tennosble Auratenu»/ coct.: N.H.KoHoBanos, 3.P.Anues; CMBI TYPI1.-CI16., 2013.- 10 c.— Pexum
poctyna: http://nizrp.narod.ru/opredgidraviplotn.htm.— 36 BLWIT3.

8.3. NepeyeHb pecypcoB MHGPOPMaALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoAUMbIX AN OCBOEHUS AUCLUMIINHBI

1. N3pgaTenbckun gom M3AWU: publish@mpei.ru, publish@mpei- publishers.ru.
2. OnekTpoHHas 6ubnuoteka BLUTS CMN6IYMTA: http//nizrp.narod.ru/ebmu_m.htm.
3. OnekTpoHHasa 6ubnuoteka: http://www.iprbookshop.ru, 36C «IPRbooks».
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8.4. NepeyeHb NH(HPOPMALMOHHbIX TEXHONOIMM, UCMONb3yeMbIX NPU OCYLUECTBIIEHUMN
o6pasoBaTenbLHOro npouecca No gUcuMnsivHe, BKO4Yasa nepevyeHb NPorpaMMHOro oéecnevyeHms u
MH(OPMaLMOHHBLIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1,

2. Microsoft Office Professional 2013.

8.5. OnucaHue matepuanbHO-TeXHUYECKOMN 6a3bl, HEO6X0AMMOW ANA OCYLUECTBMNEHUSA
obpasoBaTenbLHOro npowuecca no AMCLMNInHe

1. JlekumoHHas ayantopus ¢ MynbTUMEOUNHLIM Y4€BHbLIM KOMMNNEKCOM.

2. KoMnbloTEpHbIN KNacc C BbIXOAOM B MHTEPHET.

3. KabuHeT maketos TOU, ASC, MTY, I'TIC.

4. YyebHas nabopaTtopus TENNoBbIX ABUraTenen.

8.6. UHble cBepeHuA u (unun) matepunansl
1. Katanoru aHepreTuyeckoro obopyaoBaHus.
2. MakeTbl anemMeHToB TypObuH 1 KOMNPECCOopOoB.
3. HatypHble 06pasupbl 31ieMeHTOB MPOTOYHbIX YacTew TypOuH.
4. KoMnnekT nnakatos.
5. Habopbl cnangos Ha aneKTPOHHOM HocUuTene.

9. METOOAMYECKUE YKASAHUA ANA OBYHAKOLWKNXCA NO OCBOEHUIO

ANCLUUTIIUHBI

Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHI/I3aLI,VI$| AeATellbHOCTU 06yqa}ou.leroc;1

Jlekuunmn

lMpopaboTka pabouer nporpammbl, yaends ocoboe BHMMaHuE uUensaMm v 3agadam
CTPYKTYp€E M cogepXaHuio ONCUMMIMHBI.

KoHcneKT nekumin: KpaTko, cxemaTU4HO, nocrenoBaTesisHO hMKCUpoBaTb OCHOBHbIE
NOMNOXeHusi, BbIBOAbI M (POPMYMMPOBKKU; MOMeYaTb BaXKHbI€ MbICIW, BbIAENATb
KMoYeBble CrnoBa, TepMuHbl. [lpoBepka TEPMWMHOB, MOHSATUN: OCYLIECTBNSATb C
MOMOLLBIO SHLMKIONeann, crnoBapem, CNPaBoOYHNKOB C BbIMMCbIBAHMEM TOMKOBaHWI B
TeTpagb. Pabota c TeopeTuyeckum martepuanom: HaWTu OTBET Ha BOMPOCHl B
pekoMeHOyeMon nuTepaTtype, eCnu camoCTOATENbHO He yaaeTca pasobpaTtbcs B
mMaTepuane, HeobxooMMo cdopmynuMpoBaTb BOMPOC U 3afaTb npenogaBaTento Ha
KOHCYIbTauMu U Ha NPakTUYECKOM 3aHSATUN U Ap.

MpakTnyeckme
3aHATUSA

Pa6oTa c KOHCNEKTOM MeKLuiA, NOAroTOBKa OTBETOB K KOHTPOSbHBLIM BOMpocam,
NPOCMOTpP pekomeHayeMoli nuTepaTtypsbl. MpocnywmneaHne ayamo- 1 Buaeo3anucei
no TemaM pac4yeTHo-rpadnyecknx paboT, aHann3 3agaHuii Ha pacyeTHo-
rpacduyeckne paboTbl, pelleHre 3agad no anroputMam ykasaHHbIX paboT, aHanms
MOJTYY4EHHBIX Pe3ynbTaToB, (POPMYIIMPOBKA BIBOAOB U Ap.

JlabopaTopHble
3aHATMSA

PaboTta ¢ KOHCMEKTOM NEKUUA, N3y4eHne MeToan4ecKnx ykasaHui no BbINOTHEHUIO
nabopaTtopHbIx paboT, 3HaKOMCTBO C NTabopaTopHbIM 060pya0OBaHMEM, MOPSOKOM
€ro UCNonb30BaHUsA, TEXHUKON 6Ee30MacHOCTU MpK BbIMOSTHEHUN NTAabopaTOPHbLIX
paboT, aHanM3 nosly4yeHHbIX pe3ynbTaToB, GOpMynnMpoBaHMe BbIBOOOB.

CamocTosaTenbHas
paboTta

N3yueHne maTtepmana, N3rnoXeHHoOro B pekoMeHZOBaHHOM y4ebHon nuteparype,
METOAMNYECKMX YKa3aHUAX, KOHCMNEKTE NeKUniA. 3HaKOMCTBO C OOCTUXEHUSMM B
obnacTtu cosgaHus, akcnnyaTaumm, opraHusauum ynpasneHmust COBpeMeHHbIMN
TENMOBbIMU ABUraTensIM1 B NepUOJNYECKUX U3gaHusax, B UHPOpMaLMOHHO-
TeNnekoMMYyHMKaLMoHHON ceTun "HTepHeT". [lenaTb BbINUCKN O BaXXHENLLINX
cBefieHuAX No TennoBbIM ABuratensm. [Npu noaroToeke K 3a4eTy, 9K3amMeHy,
BbINOSTHEHWE NPaKTUYECKMX 3afay, KOHTPOSbLHOW U KypCcoBon paboTbl HEOH6X0AMMO
npopaboTtaTb, peKkoOMEeHAYEMYIO NTepaTypy, Katanoru aHepreTu4eckoro
060opyaoBaHusi, COCTaBUTb anropuTMbl OTBETOB Ha BOMPOCHI MO 3a4ETY U 3K3aMEHY,
npogymatb OTBETbl HA BO3MOXHbI€ JOMNOMHUTENBbHbIE BONPOCH! NpenogasaTens.
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10. ®OHA OLEHOYHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnnucaHme nokasareneun un KputepueB oleHUBaHUA KOMMeTeHUUn Ha Pa3finyHbIX 3Tanax nx

¢opmupoBaHus

, ONMUcaHue wkKan oueHnBaHunsa

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMNETEHLMA Ha 3Tanax ux popmmpoBaHus

Kop,
HanmeHoBaHue MpepctaeneHne
KOMneTeHuun
- OLEHOYHOro OLEHOYHOro
(atan MokasaTenu oueHMBaHNS KOMNETEHLUN
cpeacTtea cpeacTea B (hoHae
dopMMpoBaHus)
OnK-2 (3) 1. WsnaraeT oCHOBHbIE 3aKOHbI paboumx 1. YcTHOE 1. MNepeyeHb
NpoLeccoB B TENMOBLIX ABUraTensx n umeet | cobecenosaHune BOMPOCOB K 3a4€eTy
npeacTasneHve o MeTofax aHanmaa 2. MpakTnyeckoe | u ak3ameHy (60
appekTMBHOCTM TENNOBBIX ABUraTenen. TUMNOBOE 3aJaHue | BOMpPOCOB)
2. [OeMOoHCTpupyeT Ucnorb3oBaHue 3. KypcoBas 2. MNMepeyeHb
MEeTOAOB MaTeMaTU4eCcKoro aHanmaa ansg paboTta PaKTUYECKNX
OLIEHKM 3O EKTUBHOCTM NapOoBbIX M ra3oBbIX TUMOBbLIX 3a4aHUN
TYpOVH, NoKa3biBaeT NPOLIECC OLIEHKU (30 3agauv)
KadecTBa CcMa3sblBalOLLNX Macen 3. MNepeyeHb TEM
3KCMEepUMEHTAasNbHbIM MYTEM. KypcoBbIX paboT
3. Ncnonb3yeT 3HaHUSA Teopuu NapoBbIX U (68 BapunaHTOB)
ras3oBbIX TYPOMH AN pelleHns NpakTU4ecKmx
3agay 1 NpoBeaeHUs aKcnepuMeHTanbHbIX
nccrnegoBaHNUm.
MK-2 (2) 1. ObnagaeT 3HaHUSAMY anropuTMOB 1. YcTHOE 1. MepeyeHsb
pacyeTa napoBbIX U ra3oBblX TYPOUH, Mo cobecegoBaHune BOMPOCOB K 3a4eTy

OCHOBaM NPOEKTMPOBAHUS OTAENbHbIX Y3M0B
n fetanen, KOHCTPYKTUBHOrO 0hopMIIeHUs
TennoBbIX ABUraTenen.

2. [emMoHCTpUupyeT pacyeTbl OCHOBHbIX
XapaKTepUCTUK MaLLMWH, NX FeOMETPUYECKNX
pa3mMepoB, cnocobeH NpoM3BOANTb OCMOTPbI
N PEMOHT TENOBbIX ABUraTenen.

3. lNpuHYMaeT B3BELLEHHbIE peLUeHUs No
npobnemaTunke CoBEpLLUEHCTBOBAHUS
TENnoBbIX ABUraTenen.

2. MNpakTnyeckoe
TUNOBOE 3ajaHne
3. KypcoBas
paboTta

1 ak3ameHy (60
BOMpPOCOB)

2. lNepeyeHb
PaKTUYECKNX
TUNOBbIX 3aaHNN
(30 3agauv)

3. lNepeyeHb Tem
KypcoBbix paboT
(68 BapuaHTOB)

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpuTtepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUM

OueHka no KpuTepumn oueHuBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaanLUMOHHON

Lkane YcTHoe cobecenoBaHne KypcoBasi paboTta
O6y4atowmncsa nokasbiBaeT BCECTOPOHHEE, lMonHoe 1 pa3HOCTOPOHHEE
cucTemaTnyeckoe u rnybokoe 3HaHue paccMOTpEHMe BOMPOCOB,
OCHOBHOIO 1 A0MOMHUTENbHOro y4ebHoro CBMAETENbLCTBYIOLLEE O 3HAYNTENBbHOWN
MaTepuana, ymeeT cBOGOAHO BbINOMHATL camocTtosiTenbHon paboTe ¢
3afaHus, NnpeaycMOTPEHHbIE NPOrpamMmMon; NCTOYHMKaMK. KauecTBO UCMOMNHEHNS
YCBOWIN OCHOBHYIO 1 3HAKOM C AONOSNHUTENbLHOW | BCEX 3NeMeHTOB paboTbl COOTBETCTBYET
peKOMeHA0BaHHON NUTepaTypon; MoXeT TpeboBaHusIM, cogep)KaHMe MOMHOCTbIO
0O BACHNTDL B3aMMOCBSA3b OCHOBHbIX MOHATUN COOTBETCTBYET 3aAaHuio. [lonyyeHHble
OVCLUMNIIMHBI B UX 3HAYEHUM ANSA nocnegyowen | pesynbTaTbl NpeacTaBreHbl Ha

oTnnHHO npodeccuoHanbHON OesATenbHOCTU; NPOSBNAET | OCHOBAHUW U3YYEeHMS U aHanunsa
TBOPYECKME CMNOCOOHOCTM B MOHMMAHWMU, nccrnegyemMom aneKkTpuYeckon Lenu.
N3NOXEHUN N NCMOSb30BaHUM y4eBHOro [aHbl ncyepnoiBatoLLme BbIBOAbLI U
martepuana. MoJiHble OTBEThbl Ha NOCTaBJIEHHbIE
Ob6y4arowmmnca 4eEMOHCTPUPYET NpaBuiibHoOe Bonpockl. PaboTa npeacraeneHa Kk
noHMMaHue ycrnoBsusa 3agadu, BnageHuve 3aluTe B TpebyemMble CpoKu.
HaBblKamMW ero aHanmaa, Bblbopa HyXHbIX
3aKOHOB U hOpMyI AN ee peLleHus, 3HaHne
pasmepHOCTEN (PU3MYECKNX BEMNYUH. YMeeT
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NPUMEHATb MaTeMaTU4eCKUI annapart ansg
peanusauun nnaHa pelleHns 3agadm u, ecnu
3T0 HeobXo0aAMMO, MOXET NpeacTaBUTb ero
rpadouyecku. MNonyymnn npaBunbHbIA OTBET U
MOXET ero MHTepnpeTMpoBaTh.

XOpOoLIo

O6y4arowmmncs nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HaHUN B Npefenax OCHOBHOMO
y4yebHoro maTepuana, 6e3 CyLecTBEHHbIX
OoWNBOK BbIMOMHAET NPeAyCMOTPEHHbIE B
nporpamMme 3afaHusi; YCBOUI OCHOBHYHO
nuTepaTtypy, peKOMeHO0BaHHY0 B NporpaMmme;
cnocobeH 06bSACHNTb B3aMMOCBSA3b OCHOBHbIX
MOHATUN ancumnninHbl Npu AONOJTHUTENbHbIX
Bonpocax npenogasarens. [lonyckaeT He
CYLLIECTBEHHbIE MOrpeLIHOCTN B OTBETE Ha
3K3aMeHe U Npw BbINONHEHUM
3K3aMeHaLMOHHbIX 3adaHuniA, yCTpaHseT ux 6es
nomoLLM NpenogaesaTerns.

O6y4aowmnca 0eMOHCTPUpPYET AOCTaTOuYHOe
NMOHMMaHue yCrioBus 3agayu, BnageHvne
HaBblkaMW ero aHanmaa, BbIbopa HY>KHbIX
3aKOHOB 1 (bOpMYn ANS ee pelleHns], 3HaHue
pasmMepHoCcTeN PU3NHECKUX BENMUYNH.
[onyckaeT He3HauYnTenbHbIE NOTPELUHOCTMN MPK
NpPUMeHeHUM MaTeMaTMYeckoro annapara ans
peann3auunn nnaHa peleHna 3agayn |_|OJ'IyLII/IJ'I
NpaBuWIbHbIA OTBET, HO UCMbITbIBAET
3aTPYLHEHUS C ero nHTepnpeTaymen.

PaboTa BbinonHeHa B HEOOX0ANMOM
obbeme npu OTCYTCTBUM OLLIMBOK, YTO
CBUAETENLCTBYET O CAMOCTOATENBHOCTHU
npu paboTe ¢ UCTOYHUKaMM
nHdopmaumm. MNMonyyeHHble pe3ynbTaTbl
CBs13aHbl C 6a30BbIMW NOHSATUSMU B
0o6nacTu aneKkTPOTEXHMKN. [laHbl NOMHbIE
OTBETbI Ha NMOoCTaBJ1IEHHbIE BOMNPOCHLI, HO
NUMET MECTO HECYLLIECTBEHHbIE
HapyLleHuWs1 B 0hopMIieHMn paboTbl unu
AaHbl HEYETKME BbIBOAbI, MU HApYLUEHbI
CPOKW NpefocTaBneHns paboTbl K
3awuTe.

yooBneTBo-
pUTENBHO

O6y4arowmmncs nokasbiBaeT 3HaHNSA OCHOBHOTO
y4yebHoro maTepuana B MMHMManbHOM 06beme,
HeobxooMMOM ONns ganbHenwen y4eobi;
CcrnpaBnsieTcs C BbINOJIHEHNEM 3aJaHUN,
NpenycMOTPEHHbLIX NporpamMmmon, gonyckasi npu
3TOM BOnbLUOE KOMNMNYECTBO He
NPUHLUMMNMAaNbHbLIX OLLUMOOK; 3HAKOM C OCHOBHOW
nutepaTypoun, peKoMeH0BaHHON NpOrpaMmon.
[onyckaeT CcyLLeCcTBEHHbIE NOrPELLIHOCTA B
OTBETE Ha 3K3aMeHe U NP BbINONHEHUN
3K3aMeHaUMOHHbIX 3agaHui, Ho obnapgaet
Heob6Xxo4MMbIMY 3HAHUSAMW OJ1S UX YCTPaHeHUs
noa pykoBOACTBOM NpenogaBaTens.
O6y4aowmmncs BHUKAeT B CMbICIT YCITOBUS
3agaun, MOHMMAET NNaH ee peLleHnsi, OgHaKo,
He MOXeT B MOSTHON Mepe C NOMOLLbIO
MaTemMaTU4ecKoro annapaTta peanusoBaTb ee
pelueHne. 3HaeT pa3mMepHOCTUN PU3NYECKUX
BEITNMYNH, MOXeT caenaTtb PUCYHOK U CXeMy,
NOSICHSAIOLLYIO peLleHne 3ada4un.

3apaHne BbINOMIHEHO MOMHOCTbLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
OLUMOBKK, NPUCYTCTBYIOT HETOYHOCTM B
oTBeTax, NMMbo KayecTBO NpeacTaBneHns
paboTbl HM3Koe, NMbo paboTa
npeacTasrieHa c ono3gaHneM.

HeyOoBJ1eTBO-
puTenbHO

Ob6yyatowmnca obHapyxusaeT npobensl B
3HaHWMSIX OCHOBHOIO y4yebHOro marepuana,
JonyckaeT npuHUMnuanbHble owmnbKku B
BbINOMHEHNN NPEAYCMOTPEHHbIX MPOrPaMMON
3afaHnin, He 3HAKOM C PpeKOMEeHL0BaHHOM
nuTepaTypon, He MOXET UCMPaBUTb
ponyuweHHble ownbkun. Kak npaBuno, oueHka
"He yOooBeTBOpUTENBLHO" CTaBMTCA
obyuarLmmcs, KoTopble He MOryT NPOAOIKUTL
obyyeHune nnun NpucTynnTb K
npodeccunoHanbHON O0esaTenbHOCTH Mo
OKOHYaHUK By3a 6e3 A0NOMHUTENbHbIX 3aHATUI
Mo COOTBETCTBYIOLLEN ANCLMNIUHE.
O6y4atowmmnca He MoXeT NpoaHanM3nMpoBaTh
ycrnoBue 3afayn, HAaMEeTUTb MIaH ee peLLeHws,
BbIOpaTh (pr3nyeckne 3akOoHbI U NIOX0

OTcyTCTBME OAHOIO UMK HECKOMNbLKMX
ob6s3aTenbHbIX 3NEMEHTOB 3a4aHus,
nnbo MHoroymcneHHble rpybble ownbkn B
paboTte, Nnbo rpybbie HapyLleHnUs
npaBurt ohoOpMITEHUS NN CPOKOB
npeacTaBneHusi paboTbl. HecnocobHOCTb
OTBETUTb Ha BOMNPOCHI 6€3 NoOMOoLLM
npenogaBaTtens.
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OpUeHTUpyeTcs B PUNYECKUX BEMUUUHAX, HE
Bnageet maTtemMaTU4eCKMM annapaTom.
MpepncraBneHue vyxon paboTkl, OTKas oT
BbINOMHEHNs 3a4aHusl.

3a4yTeHo

YCBOMJT OCHOBHYIO U 3HAGKOM C JOMOSTHUTENbHON NMTepaTypoil; MOXeT 0B bSCHUTb
B3aMMOCBSI3b OCHOBHbIX MOHSATUIA AUCUMNIIUHBI B X 3HAYEHUW OIS NOCTEAYHoLLEN

PUCYHOK UMK CXEMY, NOACHAKLLYIO pelleHne 3agadu.

O6y4atowmmncsa nokasbiBaeT BCECTOPOHHEE U IMyboKoe 3HaHNe TeOpPMM NapPOBbIX M ra3oBbIX
TypbuH, cBOGOAHO OPUEHTUPYETCSI B OCHOBHbIX MOHATUAX, TEPMUHAX U ONpeaeneHnsx;

npodeccuoHanbHol OeaTenbHOCTU; NPOSBNSET TBOpYECKUe CNocoBHOCTH B UCMONb30BaHNUM
yyebHoro maTtepuana. OBbyyaroLniics BHUKAET B CMbICT YCMOBUA 3a4a4u, MOHUMAaET nnaH
ee pelleHus, oaHaKo, He MOXeT B MOMHOM Mepe C MOMOLLbI0 MaTemMaTMYeckoro annapaTa
peanunsoBaTh ee pelleHne. 3HaeT PasmMepHOCTU (PUNYECKUX BEMUUMH, MOXET caenaTb

He 3auTteHo 06y'-|a+ou.|,|/||7|c;| He nMeeT OOCTaTO4YHOro ypoBHA 3HAaHUA ONCUUNTIUHDI; HE MOXET

OTKa3 OT BbINOJIHEHNA 3aaHNA.

chopMynMpoBaTb OCHOBHblE (PU3NYECKME 3aKOHbI; MITOX0 OPUEHTUPYETCH B OCHOBHbIX
MOHATUSIX U OMNpeaeeHunsix; MIoxXo 3HaKOM C OCHOBHOW NUTepaTypoii; JonyckaeT Npu oTeeTe
Ha 3a4eTe CyLeCTBEHHbIE OLMBKN U HE MOXKET YCTPaHWUTb UX Aaxe Nod pPyKOBOACTBOM
npenogasatens. OGyyaloLmincs He MOXET NpoaHann3nMpoBaTh YCIOBUE 3aaayuv, HAaMeTUTb
nnaH ee pelleHus], BbiopaTb hUsnYeckne 3akoHbI U MITOX0 OPUEHTUPYETCS B (DU3NYECKUX
BeNMYMHax, He BnageeT MaTeMaTMYeckum annapaTtoM. MNpeacraBneHne Yyxoii paboTh,

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

10.2.1. NMepeyeHb BOMPOCOB K 3a4eTy U 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBUU C
CTaHOBJIEHHbIMU 3TanamMn hopMMpoOBaHUS KOMNETEHLMN

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

1 KpaTkas uctopus passutus napoBbiX TYPOUH. 1

2 | Knaccudmkauymsa n o6o3HayeHne TMnoB nNapoBbiX TYpPOUH. 1

3 | KoHCTpyKTUBHasi cxema O[HOBEHEYHOW W [OBYXBEHEYHOW MapOBOW aKTUBHOW TYypOWHBI. 2
M3meHeHre napamMeTpoB Napa BAOJSIb ee NPOTOYHOW YacTu.

4 | KOHCTPYKTMBHaAss CXeMa MHOrOCTYNneH4YaToln napoBOW aKTUBHOW TypOuHbl. W3mMeHeHune 2
napameTpoB Napa BAOJSb €€ NPOTOYHOW YacTw.

5 | KOHCTpyKTUBHasi cxemMa MHOrOCTyneH4YaTON MapoBOM PeakTUMBHOW TYpOWHLI. M3ameHeHue 2
napameTpoB Napa BAOJSb €€ NPOTOYHOW YacTw.

6 | OTHocuTenbHble U abcontoTHble KM napoBor TypOuHbI U TypboreHepatopa. YaernbHble 2
XapaKTepUCTWKN NapoTypOMHHOW YCTaHOBKM.

7 | FeomeTpnyeckne n KnMHemMaTUYEeCKME XapaKTEPUCTMKM COMSIOBOM U paboyen peLleTok 3
TYPOUHHON CTYNEHM.

8 | CreneHb peakuumn TYypOUHHOW CTYNEHMW. 3

9 PaclmpeHne napa B kaHanax connosown pelietkn. Kocon cpes conna. 3

10 | MNpeobGpasoBaHMe aHeprun napa B KaHanax pabodert pelleTKu akTUBHOW TYypOWHHOM 3
CcTyneHun. BxoaHble U BbIXOAHbIE TPEYIONbHUKN CKOPOCTEN.

11 | MNpeobGpasoBaHue 3Hepruv napa B kaHanax paboyen pelleTku peakTMBHOW TypOUHHON 3
CcTyneHun. BxoaHble U BbIXOAHbIE TPEYIONbHUKN CKOPOCTEN.

12 | F'eomeTpus peLleTok, TPeYrofibHUKM CKOPOCTEN U TENSOBON NPOLECC pacluMpeHns napa B 3
TYPOUHHOWN CTYNEHM CO CTeNeHbIo peakuun p = 0.

13 | N'eomeTpusa peLleTok, TPeYrofibHUKM CKOPOCTEN U TENNOBON NPOLECC pacluMpeHns napa B 3
TYPOVMHHOWN CTYNEHU CO cTeneHbto peakuumn p = 0,5.

14 | PaboTa Ha OKpY>XHOCTW Koneca TYpOMHHOW CTYNEHMW. 3

15 | KnaccudmkaLms notepb aHeprum B TypbuHe. 4

16 | NoTepu SHeprum B kKaHanax ConioBoro annapaTa. 4

17 | MNoTepu aHeprum B KaHanax paboyen peLleTku. 4

18 | NoTepmn 3HEpPrum ¢ BbIXOOHOW CKOPOCTbLIO 13 TYPOUHHOWM CTYMEHM. 4

19 | lNoTepwn 3HEpPrn Ha TpEHNe gucka. 4

20 | lNMoTepu 9Hepruuv B KrnanaHax 1 BbiMyCKHOM NaTpy6ke TypOuHbI 4

21 | MNoTepwn 3Heprnn OT BNAXXHOCTU Napa. 4

22 | Oposus paboumx nonaTok TypOMHHONM CTyneHu. 3aluTa oT 3pOo3uN. 4

23 | OTHOocuTenbHbIV nonatoydHbin KM TypbuHHOM CTyneHu. 4

24 | OTHocuTenbHbIN BHYTpeHHMN KM TypGUHHON CTyneHwu. 4
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25 | CTyneHu cKopoCTH, TPeyronbHUKM ckopocTen, oTHocuTenbHble Kl n Tennoson npouecc 4
pacluMpeHusi napa ABYXBEHEYHOM CTyneHu ckopoctu B h-s guarpamme.
26 | OnpefgeneHune pa3mepoB CONMOBbLIX 1 paboyunx nonaTok TYypOUHHOW CTYMNEHMU. 4
27 | OcobeHHOCTM NpohnNMpoBaHUA ANUHHBIX NONATOK NapoBON TYPOUHHOWM CTYNEHW. 4
28 | TennoBow npoLecc MHorocTyneH4aTton TypbuHel B h-s guarpamme. 5
29 | KoachdpuumeHT Bo3BpaTa TeN0Tbl MHOIOCTYNEHYaTON NapoBOn TYPOUHBI. 5
30 | XapakTepucTnyecknin KoapuumMeHT MHOTOCTYNeHYaTon NapoBon TYpOUHBI. 5
31 | OceBoe ycunue, pewncTeylollee Ha poTop TypbuHbl. OueHka pasmMepoB YMNOPHOro 6
NOALUMMHUKA.
32 | Cnocobbl yMEHbLIEHNST OCEBbIX YCUINNIA B NApOBOW TypOuHe. 6
33 | lNepemeHHbIe pexuMbl paboTbl TYPOUHBI. 7
34 | NameHeHne napameTpoB napa no CTyNeHsAM Ha NepeMeHHbIX peXxnMmax paboTtbl TypouHbI. 7
35 | JpoccenbHoe napopacnpeneneHue. 7
36 | ConnoBoe napopacnpegenexHue. 7
37 | O6BogHoe napopacnpegeneHve. 7
38 | Ouarpamma pexxMmoB paboTbl KOHOEHCALMOHHOW TYPOUHBI M C NPOTUBOAABIIEHNEM. 8
39 | umarpamma pexmmoB paboTbl TYPOVHLI C perynvpyembiMm oT6opom napa. 8
40 | Pabota TypOuHbI ¢ npoTtnBogasnenunem (P). 9
41 | Pabota TypOu1HbI C NPOMEXYTOYHBIM perynnpyembim ot6opom napa (M vnn T). 9
42 | Pabota TypOuHbI C NPOTUBOLABNEHNEM U perynupyemMbiM otoopom napa (M1P). 8
43 | Pabota TypOuHbI ¢ BYMSs perynupyembimn otbéopamum napa (MT). 9
44 | Cxema perynupoBaHusi TypbuHbl ¢ npotuBogasneHmem (P). 10
45 | Cxema perynnpoBaHusl TypbuHbl C MPOMEXyYTo4YHbIM 0T6opom napa (M nnn T). 10
46 | Cxema perynupoBaHus TypbuHbl C NPOTMBOAABIIEHMEM M NPOMEXYTOYHLIM OTOOpOM napa 10
(MP).
47 | Cxema perynupoBaHusi TypobuHbl ¢ ABYMS MPOMeXyTouHbIMM oT6opamm napa (MMT). 10
48 | MNpuHUMNManeHas cxema KOHAeHCaUMOHHOW YCTaHOBKW. YCTPONCTBO KOHAeHcaTopa. 11
49 | OCHOBHbIE XapaKTEPUCTUKM KOHOEHCATOPOB NAPOBbIX TYPOVH. 11
50 | Perynsitop ckopoctu JIMS. 12
51 | lNpocTenwasn cxema perynmpoBaHus NapoBon TypOUHbI. 12
52 | MexaHuam ynpaeneHusi TypOouHoMn. 12
53 | 3awmTa TypOMHbBI OT NOBbILIEHUSA YAaCTOThl BpaLLEHUs. 12
54 | CxeMbl MacnocHabxeHnss NapoBbiX TYPOUH. 12
55 | OkcnnyaTauunoHHble TpeboBaHusa Kk MNTY. 13
56 | Nyck napoTypOUHHOM YCTaHOBKW. 14
57 | CtaumoHapHas pabota napoTypOUHHOWM YCTAHOBKM. 14
58 | OcTtaHoB NapoTypOMHHONM YCTAHOBKW. 14
59 | OcobGeHHOCTM ra3oBbIX TYPOUH. 15
60 | CucteMbl oxnaxaeHusi eTanen ra3oBomn TypouvHbI. 16

10.2.2 BapuaHT TUNOBbLIX 3agaHuii (3agay), pa3paboTaHHbIX B COOTBETCTBMM C YCTaHOBIEHHbIMMU
3Tanamu (pOPMUPOBAHUSA KOMNETEeHLNI

Ne
i YcnoBust TMMOBBIX 3a4ad OrtBeT
OnpegennTb cTeneHb peakTUBHOCTM TYPOMHHOW CTyMEHMN. PeleHue:
o £
[laHo: OTHOLLeHMe CKopoCTeli iy = —=0,5, OkpyxHas 1) KTMBHEs CKOPOCTL Napa B CTyNEHM
& =— =— =320 -
H o
ckopocTb u = 160 —, oTHOCHUTEeNbHasA CKOPOCTb Napa Ha ¥ xg s s
< " 2) NOJTHbIN pacnonaﬂraeMbM Tennonepenan
Bxoge B pabouyto pewetky W; = 140 - » OTHOCUTerbHas - b oy o K
. B CTyNneHu =- =512 —/;
1 | TeopeTuyeckas ckopoCTb Napa Ha BbIXOAe M3 paboyen o7 ™ 2000 KT
ewetkn W.. = 185 H 3) pacnonaraembln Tennonepenag B
P e ¢ paboueit peleTke
_ WE-wE L wls
hop = 000 7.3 wr .
i}
4) cTeneHb peakTUBHOCTU @ = r—p =0.,14.
o7
Otger: £ = 0.14
OnpenennTb NoTepu 3Heprv napa B kaHanax paboyen PelueHune: noTepu sHepruu napa B
peweTku. [laHO: OTHOCMTENbHAs TeopeTudecKasi CKOpoCTb kaHanax paboyer peLleTku
o H rZ r w2 i .
> | napa Ha Bbixoae 13 pabouen peletkn Wy, = 190 —; ARy = LTI (1_ _ (“f: :l ] = 1,85 2%
o - 000 1) KT
OTHOCUTEnNbHasi AeCTBUTENbHAsA CKOPOCTb Napa Ha : o
p o= H Ay = 1,85—
BbIxoJe u3 paboyen pewetkn W, =180 -, Otser: -
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10.3. MeToauyeckue matepuansl, onpegensiowme npoueaypbl OLeHUBAHUA 3HAHUW, YMEHUNA,
BnageHui (HaBbIKOB U (MNN) NPaKTUYECKOro ONbITa AeATEeNbHOCTH), XapaKTepu3yLWuUX 3Tanbl

chopmMMpOBaHUSA KOMNETeHLUNI

10.3.1. Ycnosusa gonycka oGy4alowwerocsl K caaye 3aveTa, 3alWuTte KypcoBon paboTbl U 3K3aMeHa 1
nopsaaoK NMUKBMAALMMK aKageMn4eckon 3a40MKeHHOCTH

lMonoxeHne o npoBedeHNn TeKyllero KOHTPOsiA ycneBaeMoCTU U HpOMe)KyTOHHOVI artrecrtauuum

obyuvatoLmxcs.

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINHe

ycTHas | X nMcbMeHHas

10.3.3. Oco6eHHOCTU NpoBeAeHUS 3a4eTa U 3K3aMeHa U 3aWUTbl KYpPCOBOM PaboThl

X

KOMMbIOTEPHOE TECTUPOBaHWE

. B03MOXHOCTb NOSIb30BaTbCA cnpaBOYHbIMU Tabnuuamu, KalnbKynAaTOPOM;

e Bpems Ha noaroTtoBky oTBeTa Ha 3a4yeTe 30 MUHYT, Ha 3K3aMeHe Mo 6uneTy 45 MUHyYT.

nHasa

e Ha sawuty KypcoBoi paboTbl NpegocTaensaeTca He Gonee 15 MUHYT, BKNoYas OTBETLI HA BOMPOCHI.
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