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1. BBEOEHME K PABOYEN MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbl

Basosas I:l Obs3aTenbHas I:l JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapwnatunsHas Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb KOMMeTeHUUM obyvawuweroca B o0bnactu TennosHepreTMkM W TennoTEeXHUKMU,
CBSI3aHHbIX C M3y4YEeHNEeM TUMOBbIX KOHCTPYKLUUIA, NPUHLUNOB AENCTBUSA TENMOBLIX ABUraTenen, MeToaoB
MaTemMaTU4eCcKkoro MOAenMpoBaHusa paboymx NpoLeccoB NapoBbIX M ra3oBbiXx TYpOWH, ¢ pa3paboTkon
MPOEKTHbIX  pEeLleHUA N0  YNyudleHW0  IKCNNyaTauWOHHbIX  XapakTepucTuk  ABuratenen c
NCnofb30BaHMEM CTaHAAPTHbLIX CPEACTB aBTOMAaTM3aUNN NPOEKTUPOBAHUS.
1.3. 3agaum gucumnnuHbI
e PaccMoTpeTb 3aKOHOMEPHOCTM paboumx MNPOLECCOB W KOHCTPYKUMM COBPEMEHHbLIX MNapoOBbLIX U
rasoBblX TYpPOUH.
o [lpogemMoHCTpUpOBaTb anropUTMbl TENMOBbLIX PACYE€TOB MNAapPOBbIX U ra30BbiX TYPOUH.
e YCBOUTb OCHOBHblE HamnpaBneHWs pa3paboTKM MPOEKTHbIX PELUeHUA MO MoAepHM3auMM NapoBbiX U
ra3oBbIX TypOUH.
e [lpuBUTb CMOCOBHOCTN K CaMOCTOSITENIbHOMY MNPUOOPETEHUIO M WCMOMb30BAHUIO B MPaKTUYECKOW
0EeATEeNbHOCTU HOBbIE 3HAHUS U YMEHUS.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHusi N0 AUCLIUMNIINHE, COOTHECEHHbIX C

nfaHUpyeMbIMU pe3ynbTaTaMyU 0OCBOeHUs ob6pa3oBaTesibHOW NporpamMmmbl
Kon OT1an hopmupoBaHus
KOMMeTeHL MK dopmMynmpoBka komneTeHUun

OllK-2 CnocobHoCTb AeMOHCTpupoBaTb 6a30Bbie 3HaHNS B 3
obnacTn ecTeCTBEHHOHAYYHbIX AUCLMMNIIVH, FOTOBHOCTb
BbISIBMSATb €CTECTBEHHOHAYYHYHO CYLLHOCTb Npobnem,
BO3HMKAIOLLMX B X0A€e NpoeccroHansHoM AesTeNbHOCTH,
NPUMEHATb ANs UX pa3peLleHNs OCHOBHbIE 3aKOHBI
€CTEeCTBO3HaHWsl, METOAbl MaTeMaTU4YeCKOro aHanunsa u
MOZENMPOBaHNs, TEOPETUYECKOTO U 3KCMEPUMEHTaNbHOIo
uccnegoBaHus.

MnaHupyemeble pe3ynbTaTbl 06y4eHuUs

3HaTb:

1) OCHOBHbIE 3aKOHbI pabounx NPOLECCoB B TENMOBbIX ABUraTensx;

2) meToApbl aHanusa aPPEKTUBHOCTY TEMNMOBLIX ABUraTenen.

YmMeTb:

1) umcnonb3oBaTb MeTOAbl MaTEMATMYECKOrO aHanmns3a Ans oueHkn 3MEKTUBHOCTY NApOBbIX U ra3oBbiX
TYpOuH;

2) oueHuBaTb NokKasaTenu ka4ecTBa CMasbiBalOLLMX Macen 3KCnepuMeHTanbHbIM MyTeMm.

Bnapets:

1) meTogonorven NpoBefeHNst SKCNepUMeHTanbHbIX UCCNeaoBaHUN.

MK- 2 CnocobHoCTb NPOBOANTL pacyeThbl MO TUMOBLIM 2
MeToaMKaMm, MPOEKTUPOBATL TEXHONOMMYeckoe
06opyaoBaHME C MCNOMNBb30BaHNEM CTaHOAPTHbIX CPEACTB
aBTOMaTU3aL MU MPOEKTUPOBAHNSA B COOTBETCTBUM C
TEXHUYECKUM 3aJaHNEM.

MnaHupyemble pe3ynbTaTbl 00y4YeHUsA

3HaTh:

1) KOHCTPYKTMBHOE OChOPMIIEHNE TEMSOBbLIX ABUrATENEN;

2) anroputMmbl pacyeTa MapoBbIX U ras3oBbIX TypOWMH U OCHOBbI MPOEKTMPOBAHUS OTAENbHbLIX Y3IO0B U
AeTtanemn, NnepcneKkTMBbl pasBUTUSA YKa3aHHbIX TEMOBLIX ABUraTENEN.

YMeTb:

1) BbINOMHATL pac4eTbl OCHOBHbIX XapakTEPUCTUK MALLMH, UX TEOMETPUYECKUX Pa3MeEpPOB;

2) Npon3BOAWTb OCMOTPbI U PEMOHT TEMMOBLIX ABUraTeNen.

Bnapets:

1) npobrnemMaTUKON COBEPLUEHCTBOBAHMS TENOBbLIX ABUraTenen.
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1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenbHON NporpaMmmbl, B KOTOPbIX ObISIO HA4YaTo

chopMupoBaHue KOMNeTeHLMN, yKaszaHHbIX B n.1.4:
e Martematuka (OlK-2)
®usuka (Or1K-2)
Xumus (OrK-2)
MaTepvnanoBeaeHue 1 TEXHOMNOIMSA KOHCTPYKLUMOHHbIX maTtepuanos (OlMK-2)
WHxeHepHaga rpaduka (Or1K-2)
MexaHnuka (OlMK-2)
OnekTpoTexHuka n anekTpoHuka (OlK-2)
TexHuyeckasa TepmoguHammka (OlK-2)
TennomaccoobmeH (OrK-2)
Okonorusa (OlK-2)
KoTenbHble ycTaHOBKM 1 NaporeHepatopbl B TennotexHonormnax(MK-2)
TennomaccoobmeHHoe obopynoBaHue B TennotexHonormsax (MK-2)
WHdopmaTuka B 3agadvax TennosHepretTuku u tennotexHonorusx (MK-2)

TennoTexHonornyeckne Komnnekcol n 6e3otTxogHsle cuctemsl (MK-2)
UHdopMaLmoHHas 6e3onacHOCTbL TennoaHepreTnyeckmx oobvekTos (MK-2)

2. COOEPXAHUE ANCLUIMIINHDbI

npOEKTMpOBaHMe OTONMUTESTbHbIX KOTEJIbHbIX B TEMJIOTEXHOJTIOTMYECKNX CUCTEMAaX (I'IK-2)

HaumeHoBaHue u cogepxaHue
y4yeBHbIX Moayneit, TeM 1 hopM KOHTpOnsi

O6bem (vackl)

o4yHoe
obyyeHune
OYHO-
3a04HOE

NRvUQUIA
3a04HOE
obyyeHune

Y4yebHbIn moaynb 1. Tennosble asuratenu. Bugpel, HasHaveHue.

Tema 1.00Lue cBegeHns 0 TEMNNOBbIX ABUraTensx.
HasHauyeHune 1 06nactb NPUMEHEHUs TeNSOBbLIX ABUratenei. MNepcnexkTmebl
pasBUTUSA TEMIOBLIX ABUraTenen.

15

Tema 2. TUNoBble KOHCTPYKUMM U NPUHLMM AEACTBMS NapOBbIX TYPOUH.
OpHocTyneH4atble TypObuHbl. MHOrocTyneH4aTble akTUBHbIE TYPOVHBI.
MHorocTyneH4aTble peakTuBHbIe TYPOUHbI.

16

Tekywmm koHTponb 1. (onpoc)

Y4ye6HbI Mogynb 2. TypOUHHAs CTYNEeHb.

Tema 3. TypbuHHas CTYNEHb U ee XapaKTePUCTUKM.

FeoMeTpUyeckme XxapakTepuUcTUKM TYpOUHHOM cTyneHu. Mpouecchl OBUXeHWS Napa B
MEXIIONaToYHbIX KaHanax cTyrneHu. TpeyronbHuKM ckopocTell. PaboTta Ha
OKPY>HOCTW.

16

Tema 4. NoTepun aHeprum B TYPOMHHBIX CTYNEHSX.
Knaccudukaumsa notepb aHeprum. OTHocuTenbHble KIMNO TypOuHHBIX CTyNeHen.
PasmMepbl TYpOUHHbIX JTONATOK.

15

TekywWwmin KOHTpoIb 2. (ONpoc)

TeKywWwmin KOHTpOonb 2. (KOHTPOmnbHas paboTa)

MpomexyToyHas aTTecTaumsa no gUcumnianHe (3ayer)

Yyeb6HbI Moagynb 3. MHOrocTyneH4aTble NapoBble TYPOUHBI.

Tema 5. Tennosow npouecc MHOrOCTyNeH4YaTon NapoBon TypOuHbI.
Tennoson npouecc B h-s gnarpamme. KoadhduumneHT Bo3BpaTa TennoThl.
Xapaktepuctnieckni koadpumumeHT. Metogunka TennoBoro pacyeta TypouHbI.

16

Tema 6. OnpegeneHne HEKOTOPbIX Noka3aTenen MHOroCTyneH4YaTon TypoOuvHbl.
OceBble ycunus, AenNCTBYIOLME Ha POTOP TypOUHBI, CMOCODbLI YMEHbLLIEHHUS.
MNpegenbHasi MOLWHOCTb, CNOCO6bLI YBENMYeHNS NpeaenibHOM MOLLHOCTM.

16

Tekywmn KoHTponb 3. (NpakTnyeckas 3agaya)

Y4eGHbIN Mmogynb 4. MNepeMeHHble pexumMbl paboTbl TYPOUHbI.

Tema 7.Pa6oTa TypOuHbI Ha NepeMeHHbIX pexumMax.
Cnocobbl napopacnpeaeneHus. MlameHeHne napameTpoB Napa 1 Tennonepenagos
Mo CTYNEHsIM U B TypOUHE B LIeNTIOM Ha NepeMeHHbIX pexmmax paboTbl.

15

Tema 8. uarpammbl pexkvmMoB paboTbl TYpOWHbI.
Iunarpamma pexxumoB paboTbl KOHAEHCALWOHHON 1 NPOTMBOAABNEHYECKON TYPOUHDI.
Ounarpamma pexxumoB paboTbl TYPGUHbI C perynmpyembsiM oT60poM napa.

15

Tekywmn KoHTponb 4. (NpakTnyeckas 3agaya)

2

Y4eGHbIN Mogaynb 5. Typ6uHbl ANs BblpaboTKM TENnoTbl U 9NEKTPUYECKON 3HEPTUM U CXeMb!
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O6bem (4achl)
HanmMeHoBaHWe 1 cogepxaHnue o S 58 g 88
y4ebHbIX Moaynen, Tem n opm KOHTpons g 21z % b % 2
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perynmpoBaHns MOLLHOCTMW.
Tema 9. TypOuHbl AN KOMOUHUPOBAHHON BbIPabOTKM TENNOTbI N ANEKTPUYECKON
3HEeprun. 15
TypbuHbl ¢ npoTnBoAaBneHneM, TennouKkaLMoHHbIE KOHOAEHCaLMOHHbIE NAapoBbIe
TYPOUHBI.
Tema 10. Cxembl perynmpoBaHnst MOLLHOCTM TENNOMUKALMOHHBIX TYPOUH.
CxeMbl perynmpoBaHus MOLHOCTU TypbuH ¢ npoTMBodaBneHnemM. Cxembl 15
perynupoBaHns MOLWHOCTY TeNNOMUKALNOHHBIX KOHOEHCALMOHHBIX TYpOUH.
TeKyWwMn KOHTpPOnb 5. (onpoc) 2
Y4yebHbIn Moaynb 6. OCHOBHbIE CUCTEMBI, 0becneunBarwme paboty TypouH.
Tema 11. KoHaeHCcauMOHHbIE YCTaHOBKM NapoBbIX TYPOUH.
HasHaueHune, npuHUMnuansHasa cxema KOHAEHCaLVNOHHON yCTaHOBKN. KOHCTpyKLmMS 16
KoHOeHcaTopoB. XapakTepuCTUKM KoHAeHcaTopoB. [1poBepka koHaeHcaTopa Ha
rMapaBNYECKY0 repMeTUYHOCTb.
Tema 12. CnucteMbl MacnocHabxeHnsa TypouH.
XapakTepucTvka cmasblBaloLMX Macen u nx onpegenexue. MNMpocrtenwas cxema 16
perynvpoBaHus. MexaHnsm ynpasneHuns TypbuHon. Perynsatopbl ckopoctu. Cuctemsl
3aLmThl.
TeKywmn KOHTpOnb 6. (onpoc) 2
Y4yeOHbIN Mogynb 7. JKcnnyarauns napoBbIX TYPOVH.
Tema 13. SkcnnyatauyunoHHble TpebosaHus k MNTY.
TpeboBaHUS K HAAEXHOCTW, SKOHOMUYHOCTW, MaHEBPEHHOCTW. [ pynnbl napameTpos 16
napa.
Tema 14. MNyck, craunoHapHas pabota un octaHos MNTY.
Myck MTY 13 pasnuyHbIX BUAOB COCTOAHMI. KOHTponupyemble napameTpbl Npu 16
cTaumoHapHon paboTte TypbuHbl. OctaHoB NTY, ocTaHOB B pe3eps.
TeKyLWwMn KOHTpOnb 7. (onpoc) 2 |
Y4yebHbI Moaynb 8. [a3oBble TypOUHBLI NPOMbILLEHHbIX TAC.
Tema 15. OcobeHHOCTH ra3oBbIX TYpOVH.
MecTo 1 HasHayeHue ras3oBbix TypbuH B coctase N'TY. OcobeHHocTn paboyero 16
npoLuecca U KOHCTPYKLMUN rasoBbiX TypOuH.
Tema 16. BeicokoTemnepaTypHble ra3oBble TYPOVHBI.
WMcnonb3oBaHue crneuunansHon 06paboTku 3neMeHTOB NPOTOYHON YacTu. 16
Mcnonb3oBaHue Xaponpo4yHbIX CNaBoB, KEPAMUYECKUX U KOMMO3UTHBIX
MaTepuanoB. CucteMbl OxnaxaeHus getanen ra3oBon TypOumHbI.
Tekywmn KoHTponb 8. (NpakTnyeckas 3agaya) 2
KypcoBas pa6oTta 16
MpomexyToyHas aTTecTauumsa No AUCLMNINHE (3K3aMeH) 36
BCEIo: | 324
3. TEMATUYECKWI NNAH
3.1. Nekuun
Homepa OuyHoe 06y4yeHune OyHo-3a04HOE 00YyYeHne 3ao4Hoe oby4eHne
N3yyaembix TEM Homep Ob6bem Homep O6bem Homep O6bem
cemecTtpa (4achbl) cemMecTpa (4achbl) cemecTpa (4achbl)
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
10 7 1
11 7 1
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3.2. MpakTnyeckme u ceMMHapCcKue 3aHATUA

Home OyHoe 06yyeHne O4HO-3a04HOE 06yYeHMEe 3ao4yHoe obyyeHne
pa
N3yyaembix TeM Homep Ob6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
12 7 1
13 7 1
14 7 1
15 7 1
16 7 1
BCErO: 48

Howmepa
n3y4yaembix
Tem

HanmeHoBaHue

OuyHoe 06y4yeHne

OuyHo-3a04HOE
o0yyeHne

3aoyHoe 06yyeHne

1 dhopMa 3aHATUN

Howmep
cemecTtpa

O6bem
(vachbl)

Howmep
cemecTtpa

Obbem
(4achbl)

Howmep
cemecTpa

Obbem
(4acbl)

OueHKa n3MeHeHus napameTpoB
napa B aKTUBHbIX N PEaKTUBHbIX
TYPOUHHbBIX CTYMNEHsX
(MpakTnyeckoe 3aHATHE)

6

Onpepenexve ctenexu
peakTMBHOCTU B OHOBEHEYHbIX
N OBYXBEHEYHbIX TYPOMHHbIX
CTyneHsx (npaktuyeckoe
3aHsATME)

Pacuet koadhpuumneHToB
CKOpPOCTHW, NOTEPb 3HEPTUMN 1
KMA TypbrHHBIX CTyneHen
(MpakTnyeckoe 3aHaATME)

OnpegeneHne napameTpoB napa
B KaHarne ConnoBoro annapara u
yrra OTKNOHEHUs MOTOKa napa B
KOCOM cpese (npakTuyeckoe
3aHaATHE)

10

PacueT npomexxyTo4HOW CTyneHun
MHOrOCTYNeH4YaTon NapoBon
TYpOUHBI (NpakTnyeckoe
3aHaTne)

12

O6ocHoBaHuWe Bbibopa 1
npenBapuTenbHbIN TENNOBOW
pacyeT MHOrocTyneH4YaTown
napoBoW TypOuHbI
(MpakTnyeckoe 3aHaATnE)

OnpepeneHve napameTpoB
napoBoW TypbuHbI C
UCrnonb3oBaHWeM anarpaMmm
pexmMmMoB paboTkl (NpakTuyeckoe
3aHATME)

16

[NpenBaputenbHbIN TENNOBOM
pacyeT rasoBon TypOuHbI
(npakTnyeckoe 3aHATHE)

3.3. JlabopaTopHbIe 3aHATUA

BCEIO:

42

Homepa
nsyvaembix
Tem

HanmeHoBaHue

OyHoe 06y4eHne

OyHo-3a04HOE
o0yyeHne

3aouHoe 06yyeHune

nabopaTopHbIX 3aHATUIA

Howmep
cemecTpa

Ob6bem
(yachbl)

Howmep
cemecTtpa

Obbem
(4achbl)

Howmep
cemecTpa

Obbem
(4achbl)

11

Onpepenexve rmapaBnuyeckom
NAOTHOCTM KOHAEHCATOpa NyTem
NPOBEPKM KECTKOCTU
KoHOeHcaTa

7

6

12

Onpepenexne BA3KOCTU
TYpOUHHBIX Macen

7

BCEIO:

14

4. KYPCOBOE NMPOEKTUPOBAHME

P
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4.1. lenu n 3apa4m KypcoBoun paboTbl

Llenbio kypcoBon paboTbl 4BnsieTcs (OPMMPOBaAHUE KOMMETEHUUN, CBA3aHHbIX C U3y4YeHueMm
KOHCTPYKLUMM NapoBbIX TypObWH, MeTodoB MaTeMaTU4ecKoro mogenuvpoBaHus paboumx npoLeccos B
TypbuHax, C MOny4YeHMeMm HaBbIKOB MO TEMNSOBOMY pacyeTy MHOroCTyneH4yaTon napoBov TypOuHbl, B
pe3ynbTare KOTOPOro onpeaensitoT reoMeTpuyeckne XapakTepucTukn TypbuHel, ee oTHocuteneHble KO un
HeKoTopble Apyrue napameTpsbl.

3apada KypcoBon paboTbl Hay4MTb CTYAEHTOB UCMOMb30BaTh 3HAHUS MO 3aKOHOMEPHOCTAM paboumx
npoueccoB B TypbuHe Ansi ee TEMnOBOro pacyeTa, MPUBUTL HaBbIKM K CaMOCTOATESNIbHOMY aHanusy
MOMy4YeHHbIX Pe3ynbTaToB.

4.2. TemaTuKa KypcoBown paboTbl
Tennoson pacyeT NapoBOW MHOrOCTyrNeH4YaTon NPOTUBOAABIEHYECKON TYPOUHbI.

4.3. Tpe6oBaHUA K BbINOSIHEHUIO U NPeACTaBNEeHUIO pe3yNnbTaToB KypcOBOW paboThbl
PaboTa BbinonHAETCS MHAMBUAYAINbHO MO YKa3aHHOMY BapuaHTy, C UCMOSb30BaHMEM METOANYECKMX
yKazaHun, guarpamm BOAbl M BOASHOMO nNapa, OCHOBHOW WM AOMNOMHUTENBHOW NUTepaTypbl N0 AUCLMNIINHE.
PesynbTatbl NpeactaBnalOTCca B BuAE MNOSICHUTENbHOW 3anunckn, obbemom 40 cTp, cogepxallen
cneaytowme obazatenbHble 3NIeMEeHTbI:
1. VicxodHble gaHHble Ans pacyeTta.
2. MNpenBaputenbHbI pacyeT TypOMHbI.
3. TennoBow pacyeT perynumpyroLein AByXBeHEYHON CTYMNEHN.
4. TennoBow pacyeT AByX OQHOBEHEYHbIX CTyNneHen AaBneHuns.
5. PacyeTt xapaktepucTuk napoBou TypOuHbl, onpeaeneHme HoMUHanbHON 3NEKTPUYECKON MOLLHOCTH
TYpPOUHbI.
6. BbiBOAbI.
7. PucyHku B 3anucke: npeaBapuyTenbHbIA TENMOBOW npouecc TypbuHbl B h-s gnarpamme; Tennosou
npouecc perynupytowen CTyneHn; TennoBon NPoLecc ABYX HEpPerynupyemMblx CTyNeHew;
TPeyronbHWKN CKOPOCTEN BCEX CTYNEHel; NMPOTOYHAs YacTb ABYXBEHEYHOW Perynmpyowen CTyneHun.
8. YepTexu: npogonbHbiv paspes TypbuHbl B macwTtabe 1:5; NpoToYHbIE YacTu CTyneHen B
macwrTabe 1:1.

5. TEKYLWMU KOHTPOJ1Ib YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe obyueHne OtHo-3a04Hoe 3aoyHoe obyyeHve
yHEOHbIX dopma y obyyenune Y
mMogayrnewn, no
KOHTpONA
KOTOPbIM oHTPON Howmep Kon-Bo Howmep Kor-Bo Howmep Kor-so
npoBoAMTCA 3HaHUn cemecTpa cemecTpa cemecTpa
KOHTPOJ1b
1,2 onpoc 6 2
5,6,7 onpoc 7 3
3,4,8 npakTnyeckas 3agada 7 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLUEIOCAH

Oy4Ho-3a04HOE

OuyHoe 0by4yeHne 3aouHoe oby4deHue

Bugbl camocToaTensHom paboTsl obyyeHune
obyuatoLerocs Homep Obbem Homep Ob6bem Homep Ob6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TeopeTUYECKOro Marepmana 6 32
[MoaroToBKa K 3a4eTy 6 6
YCBOEHNE TeopeTUYECKOro MaTtepmana 7 44
MoaroToBKa K NpakTUYECKUM 3aHATUSM 7 50
MoarotoBka k labopaTopHbIM 3aHATUSM 7 36
BbinonHeHue kypcoor paboThl 7 16
[MoaroToBKa K 9K3ameHy 7 36

BCEIO: 220
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7. OBPA3OBATEJIbHbIE TEXHOJNOINH

7.1. XapaKkTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBALMOHHbIX (hOpPM y4eBHbIX 3aHATUI

O6beMm 3aHATUI
B MHHOBALMOHHbIX hopmax

HanveHoBaHue (yachbl)
BMAOB y4EOHbIX Mcrnonbayemble MHHOBALMOHHbIE (DOPMbI o o o
3aHATUM o S .8 s 8 =
I o I I
Qo IO E )
5T I T 02 o Z
°og S g @& T3
] @0 @0
Jlekumm MpobnemHas nekums, pa3bop KOHKPETHbIX CUTyaLui 8
Mpaktnyeckne | MNMownck BapnaHTOB peLueHns NpobnemMHbIX CUTyauun B 14
N CEMMHapCKue | yCrnoBUSX HEe MOMHOM onpeaeneHHoCTH
3aHaTUA
JlabopatopHble | [poBeaeHue nog pykoBOACTBOM MpenogasaTtens -
3aHATUA aKcnepvMeHTa Ha nnfabopaTopHON YCTaHOBKE MO
onpeaeneHuno xapakTepucTuk TypbuHHbIX Macen npu
pasnu4yHon Temneparype.
BCEIO: 22

7.2. Cuctema oueHMBaHus ycneBaeMoCTn u OOCTUXeHUN OGy‘-IaIOI.I.I,VIXCH Ana HpOMG)KyTO‘-IHOﬁ
aTTecTauum

TpaguumoHHas | X BannbHO-penTnHrosas

8. OBECIMNEYEHUE ANCLUUMNIUHDI

8.1. YyebHasa nutepartypa
a) ocHoBHag yyebHasa nutepaTypa

1. Moga pea. B.M. Nlebepesa. AICTOUHNKM 1 CUCTEMBI TENITOCHAOXEHUS NpeanpuaTUin: y4edbHuk. M3a-Bo
YMU, KAOT (MapwpyT) 2013 r. 384 ctp.— Pexum goctyna: http://www.iprbookshop.ru/26805.— 36C
«IPRbooks».

2. WwHHwukos MN.A. MNpoekTnpoBaHne 0gHOLUNNHAPOBOW KOHAEHCALMOHHOW TYPOUHbBI [ONEeKTPOHHbIN
pecypc]: yuebHoe nocobue/ LLinHHmkoB MN.A.— 3NeKTPOH. TEKCTOBbIE AaHHble.— HoBocubupck:
HoBocnbupckuii rocygapcTBEHHbIN TEXHUYeckn yHnBepcuteT, 2013.— 83 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/45147.— 3BC «IPRbooks».

6) nononHWTenbHas yyebHas nuTepatypa

3. BeagpyuyeHrko B.P. PeMoHT TennomexaHuyeckoro obopyaoBaHus [QneKTpoHHbIN pecypc]: y4ebHoe
nocobue/ Begpy4yerko B.P., AHncumoB A.C.— OneKTpoH. TeKCTOBbIE AaHHble.— M.: Y4yebHo-
MeToOu4eCKUiA LEHTP No oOpasoBaHmMIO Ha Xene3HOo40POXHOM TpaHcnopTe, 2015.— 160 ¢c.— Pexum
poctyna: http://www.iprbookshop.ru/45308.— OBC «IPRbooks».

4. AknagHas N.C. [naBHble aHEepreTu4eckue yCTaHoBKM [ONEKTPOHHbIN pecypc]: MeTogmyeckne
pekomeHaaumn/ AknagHas I'.C.— OnekTpoH. TekCcToBble AaHHble.— M.: MockoBckas
rocygapcTBeHHasi akagemusi BogHoro TpaHcnopra, 2015.— 33 ¢.— Pexwum goctyna:
http://www.iprbookshop.ru/46447.— 3BC «IPRbooks».

8.2. MepeyeHb y4eGHO-MeTOANYECKOrO obecneyeHust Ansi CaMoCTOATeNbLHOW PaboTbl
obyyvarowwmxca no AUcUmUnIIMHe

5. OnpepgeneHune BA3KOCTM TYPOUHHBIX Macen; MeToanYeckme ykasaHusi kK nabopaTtopHon paboTte no
avcuunnuHe «HarHetatenu u Tennosble gpuratenu»/ coct.: [1.H.KoHoBanos, 3.P.Anues;
CNBITYPIN.-CI16., 2013.- 11 c.— Pexum pgocTyna: http://nizrp.narod.ru/opervyazkmashmasel.htm.—
9b BWTO.

6. OnpegerneHune rmapaBnMyYecKon NAOTHOCTM KOHAEHcaTopa MyTEM MPOBEPKM XKECTKOCTU
KOHAeHcaTa: MeToAMYEeCcKNe ykasaHus K nabopatopHon padoTte no gucumnnuHe «HarHetatenu m
Tennosble asuratenu»/ coct.: [.H.Konosanos, 3.P.Anues; CIBI' TYPI1.-CI16., 2013.- 10 c.— Pexum
poctyna: http://nizrp.narod.ru/opredgidraviplotn.htm.— 36 BLUT3.

8.3. NepeyeHb pecypcoB MHHOPMaALIMOHHO-TENNeKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobxoauMbIX ANl OCBOEHUA AUCLMMNIINHbI

1. spgatenbckuit gom M3WU: publish@mpei.ru, publish@mpei- publishers.ru.
2. OnekTpoHHas bubnuoteka BLUTO CMNOIYMTA: http//nizrp.narod.ru/ebmu_m.htm.
3. OnekTpoHHasa GubnuoTeka: http://www.iprbookshop.ru, 36C «IPRbooks».
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8.4. NepeyeHb MHPOPMALUNOHHBLIX TEXHONOIMIA, UCMOSb3YyeMbIX NPU OCYLLECTBIEHUHU
obGpasoBaTenbHOro npouecca no AUCUUNInHe, BKNO4Yasa nepevyeHb NporpamMmmMHoOro obecne4vyeHus u
MH(OPMALMOHHBbIX CNPABOYHbIX CUCTEM

1. Microsoft Windows 8.1,

2. Microsoft Office Professional 2013.

8.5. OnucaHme martepmanbHO-TEXHMYECKON Ba3bl, HEOOGXOAMMOM ANA OCYLLEeCTBIEHUA
obpasoBaTenbLHOro npouecca no AMCUMnnHe

1. JlekunoHHas ayantopusi ¢ MynbTUMEANAHLIM Y4€OHbIM KOMMIIEKCOM.

2. KoMNbloTEPHBIN KNacc C BbLIXOAOM B UHTEPHET.

3. KabuHeTt maketoB T3L, ASC, MTY, ITIC.

4. YyebHasa nabopaTopus TENMOBLIX ABUraTenen.

8.6. UHble cBepeHUA u (unu) matepuransl
1. Katanoru aHepreTudeckoro obopyanoBaHums.
2. MakeTbl aneMeHTOB TypOUH 1 KOMMPECCOpPOB.
3. HatypHbie o6pa3subl 31ieMeHTOB MPOTOYHbIX YacTen TypOUH.
4. KoMnnekT nnakaTtos.
5. Habopbl cnangoB Ha eKTPOHHOM HoCcUTENe.

9. METOAMYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

AUNCLUUTIIUHBI

Buabl y4ebHbIx
3aHATUN U
camocTosiTenbHas
paboTta
obyyvarowmxcst

OpraHu3saums OeATensLHOCTM 0ByYaioLLerocs

Jekumn

MpopaboTka paboyeri nporpammbl, yaensass ocoboe BHMMaHue LensMm u 3agadam
CTPYKTYpE M COAEPXKaHMIO AUCLUMIMHDI.

KoHCneKT nekuun: KpaTko, CXxeMaTu4HO, nocrneaoBaTernibHO PMKCUPOBATb OCHOBHbIE
NonoxeHusi, BbIBOAbl W (OPMYNMPOBKW; MOMeYaTb BaXHble MbICMW, BbIAENATb
KNnioYeBble CrioBa, TepMuHbl. [lpoBepka TEpPMMHOB, MOHATUN: OCYLLECTBAATb C
MOMOLLIbIO SHUMKIONeAnI, CrnoBapen, CNpPaBoOYHNKOB C BbIMUCLIBAHMEM TOMIKOBAHWI B
TeTpagb. PaboTta ¢ TeopeTnyeckum Martepuanom: HaWTM OTBET Ha BOMPOCHI B
pekoMeHOyeMoW nuTepaType, €Cnv CaMOCTOSITENbHO He yaaeTcsl pasobpartbcs B
mMaTepuane, Heobxogumo cchopMynMpoBaTb BOMPOC M 3agaTb NpenogaBaTento Ha
KOHCYIbTauMu U Ha NpakTUYECKOM 3aHATUN 1 Ap.

MpakTnyeckne
3aHATUSA

PaboTa ¢ KOHCMEKTOM NeKUMiA, MOArOTOBKA OTBETOB K KOHTPOSbHBLIM BOMpOCamM,
NpPOCMOTpP pekoMeHayeMon nuTepaTtypbl. [pocnywmBaHne ayamo- 1 Buaeo3sanmcei
rno TeMam pacyeTHo-rpaduyeckmx paboT, aHanu3 3agaHuii Ha pacyeTHO-
rpadgpmyeckne paboThbl, peleHne 3agad no anropuTMam ykasaHHblx paboT, aHanms
nonyYeHHbIX pe3ynbTaTtoB, OPMYNMPOBKa BbIBOAOB U Ap.

JlabopaTopHble
3aHATUA

PaboTta ¢ KOHCMEKTOM NEKUUA, N3y4eHne MeTOOUYECKUX yKa3aHW NO BbINOSTHEHNIO
nabopaTtopHbix paboT, 3HAaKOMCTBO € NabopaTopHbIM 060pyAOBaHNEM, NOPSAAKOM
€ro UCnonb30BaHUA, TEXHNKON 6e30NacHOCTN NpuU BbINOMHEHUN NabopaTopHbIX
paboT, aHann3 NonyYeHHbIX pe3ynbTaTtoB, POPMYNMPOBaHME BbIBOAOB.

CamocTtosaTenbHas
paboTta

N3yueHne maTtepmana, N3noXeHHOro B pekoMeHA0BaHHOW y4ebHon nuteparype,
METOAMNYECKUX YKa3aHUAX, KOHCNEKTE NeKunin. 3HaKOMCTBO C JOCTUXKEHUAMU B
obnacTtv co3gaHus, aKkcnnyaTaumm, opraHn3aumnmn ynpasrneHmst COBpeEMEHHbIMN
TENNoBbIMU ABUraTENSIMU B NEPUOLANYECKUX U3OAHUAX, B MHPOPMALMOHHO-
TenekoMMyHuUKaLMoHHoN ceTu "UHTepHeT". [lenaTb BbINUCKN O BaXXHENLLUNX
cBefleHusAX Nno TennoBbIM ABuratensm. [Npu noaroToBke K 3a4eTy, 9K3aMeHy,
BbINOSIHEHWE NPAKTUYECKNX 3afady, KOHTPOSIbHOM 1 KypcoBOW paboTbl Heob6xoanMo
npopaboTtaTb, peKkoOMEeHAYEMYIO NMTEepaTypy, KaTarnoru 3HepreTM4eckoro
0bopyaoBaHUs, COCTaBUTb anropuTMbl OTBETOB Ha BOMPOCHI MO 3a4ETy N 3K3aMEHY,
npogymMartb OTBETbI HA BO3MOXHbI€ AOMOMHUTENbHbBIE BOMPOCH! NpenogasaTens.
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10. ®OHA OLEHO4YHbLIX CPEACTB
AnA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

10.1. OnucaHune nokasaTenen u KpuTepmeB OLLleHMBAHUSA KOMMETEHLIMIA Ha Pa3NIUYHbIX 3Tanax ux
cdopMupoBaHusa, onncaHue WKan oueHnBaHUA

10.1.1. Noka3aTenu oueHUBaHMA KOMNETEHUMI Ha 3Tanax ux oopmmpoBaHus

Koa
HanmeHoBaHue MpencraesneHne
KOMMeTeHL MM
_ OLEHOYHOTO OLEHOYHOrO
(atan [MokasaTenu oueHNBaHNA KOMMETEHL N
cpencTtea cpenctea B hoHae
dopmMrpoBaHus)
OlK-2 (3) 1. WsnaraeT OCHOBHbIE 3aKOHbI pabo4mx 1. YcTHOe 1. NepeveHb
MpoLEeCcCcoB B TEMMOBLIX ABUraTensax n umeet | cobecegoBaHue BOMPOCOB K 3a4eTy
npeacTaBrneHne o MeTogax aHanmaa 2. MNpaktuyeckoe | u ak3ameHy (60
3(PPEKTUBHOCTU TENNOBLIX ABUraTenen. TMMNOBOE 3aJaHve | BOMPOCOB)
2. [eMOoHCTpuMpyeT Ucnornb3oBaHue 3. KypcoBas 2. MNepeyeHb
MEeTOOO0B MaTemMaTU4eckoro aHanmsa ansi paboTta paKTUYECKNX
OLIEHKM 3P DEKTUBHOCTU NAPOBbIX U ra30BbIX TUNOBbLIX 3a4aHUN
TypOuH, NokasbiBaeT NPOLECC OLIEHKM (30 3agauv)
KayecTBa cmasblBaloLnX Macen 3. MNepeyeHb Tem
3KCMEepPMMEHTAamNbHbIM MyTEM. KypcoBbIx paboT
3. Wcnonb3yeT 3HaHWsi TEOPMU NApPOBbIX U (68 BapunaHTOB)
rasoBbIX TYpOUH AN peLleHns NpaKTUYecKux
3agay 1 NpoBeAEHUs1 KCNepMEHTarnbHbIX
ncecnegoBaHun.
MK-2 (2) 1. ObnagaeT 3HaHUAMKU anropuTMoB 1. YCcTHOE 1. NepeyeHb
pacuyeTa napoBbiX U ra3oBbiX TYpOUH, MO cobecenoBaHune BOMPOCOB K 3a4eTy

OCHOBaM NPOEKTUPOBaHNSA OTAENbHbIX Y3/10B
1 getanen, KOHCTPYKTUBHOIO 0hOopMIeHus
TennoBbIX ABUraTenen.

2. [emoHCTpupyeT pacyeTbl OCHOBHbIX
XapaKTepUCTUK MaLLMWH, NX FeOMEeTPUYECKMX
pa3mepoB, crocobeH NPon3BoANTL OCMOTPbI
N PEMOHT TEeNNOoBbIX ABUraTenen.

3. TMpvHMMaeT B3BELLEHHbIE peLLeHWs Mo
npobnemMaTtyvke COBEpPLUEHCTBOBAHUS
TEMOBbIX ABUraTene.

2. MNpakTnyeckoe
TMMNOBOE 3ajaHne
3. KypcoBas
paboTta

1 9k3ameHy (60
BOMpPOCOB)

2. MNepeyeHb
pPaKTUYECKNX
TUNOBBLIX 3a4aHN
(30 3agauv)

3. lNepeyeHb Tem
KypCOBbIX paboT
(68 BapunaHTOB)

10.1.2. OnucaHu1e WKan v KpUTepUeB OLleHMBaHUSA C(HOPMUPOBAHHOCTU KOMNETEHLUMI

Kputepum oueHnBaHusa cchopMMpoBaHHOCTU KOMMETEHLUN

OueHka no Kputepun oueHmBaHnst cpopMMPOBaAHHOCTN KOMMETEHLUI
TPaanLUMOHHOM

Lkane YcTHoe cobecenoBaHme Kypcoasi paboTa
OO6yvarowniics nokasbiBaeT BCECTOPOHHEE, [MonHoe n pa3HOCTOPOHHEEe
cuctemaTnyeckoe u rnybokoe 3HaHve paccMoTpeHne BOnpocos,
OCHOBHOTO M JOMNOMHUTENBHOrO Y4ebHOro CBMAETENbLCTBYOLLEE O 3HAYNTENBHOW
MaTepuana, ymeeT cBOOOAHO BbINOMHATb camocTosATeNbHOM paboTe ¢
3a/laHus, NpeayCcMOTpPEeHHbIe NporpamMmmMon; NCTOYHMKaMK. KayecTBO UCMOMHEHNS
YCBOWUIT OCHOBHYIO M 3HAKOM C JOMOSNTHUTENBLHOW | BCEX 3fIEMEHTOB paboTbl COOTBETCTBYET
peKOMeHO0BaHHOW NUTepaTypomn; MOXeT TpeboBaHusiM, cogepkaHne NofHOCTbIO
OOBSACHNTb B3aMMOCBSA3b OCHOBHbLIX NMOHATUN COOTBETCTBYET 3agaHuto. MonyyeHHble
ONCLUMMNANHBI B X 3HAYeHUU AN nocneaylwen | pesynstatbl NpeacTaBnieHbl Ha

OoThmHHO npodeccuoHanbHON OeATenbHOCTH; NPOABNAET | OCHOBaAHUW U3YYeHUs U aHanusa
TBOPYECKME CMNOCOBHOCTM B MOHMMaHUM, nccrnegyemMom aneKkTpuyYecKom Lenu.
N3NOXEHUN N NCMOSb30BaHUN Y4E€BHOro [aHbl ucyepnosiBatoLme BolBOAbLI U
maTepuana. MoJIHble OTBEThI HAa NOCTaBIIEHHbIE
O6yvarowuiicss LeMOHCTPUPYET NpaBUiibHOE Bonpockl. PaboTa npeacraeneHa k
noHWMaHue ycrnoBusa 3agayvu, BnageHve 3awmTe B Tpebyemble CPOKM.
HaBblkaMW ero aHanmaa, BbIbopa Hy>XHbIX
3aKOHOB U (hopMyn ANs ee pelleHunsl, 3HaHue
pasMepHocTen U3NHECKMX BENUYNH. YMEET
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NPMMEHATb MaTeMaTU4ecKnii annapar Ans
peanusauum NnaHa pelleHus 3agayv u, ecnm
3TO HEOBX0ANMO, MOXET NPeACcTaBUTb ero
rpacpmyeckn. Nonyymn npaBunbHbIN OTBET U
MOXET ero MHTepnpeTnpoBaThb.

XOpOoLUO

Obyuvatowuincsa nokasbiBaeT JOCTATOUHbIN
YPOBEHb 3HaHWI B NpeAenax OCHOBHOMO
y4yebHoro matepuana, 6e3 CyLleCTBEHHbIX
OLUMOOK BBINOSHAET NpeayCMOTPEHHbIE B
nporpamMme 3afaHusi; yCBOUI OCHOBHYIO
nuTepaTtypy, peKOMEeHOO0BaHHY0 B MPOrpaMMme;
cnocobeH 06BACHUTE B3aUMOCBSI3b OCHOBHbIX
NOHATUIA OUCLUNANHBI MPU SOMOSTHUTENbHBIX
Bonpocax npenogasarens. [lonyckaeT He
CYLLIECTBEHHbIE MOrpeLIHOCTU B OTBETE Ha
3K3aMeHE U Npu BbINOMHEHUN
9K3aMeHaLMOHHbIX 3a4aHuii, yCTpaHsaeT ux 6e3
nomMoLLy npenogasarernsi.

Obyuvatouinca oeMOHCTPUPYET 4OCTaTOYHOE
NOHMMaHWE YCNoBUS 3agayu, BNageHue
HaBblkaMW €ro aHanmaa, BbIbopa Hy>XHbIX
3aKOHOB 1 (hopMyn ANst ee peLleHns, 3HaHme
pa3MepHocTeln n3NYECKNX BENMNYUH.
JonyckaeT He3Ha4yuUTeNbHbIE MNOrPELUHOCTU MpK
NPMMEHEHNM MaTeMaTMYECKOro annaparta ans
peanvsauuu nnaHa pelueHns sagaym Monyymn
npaBurbHbIA OTBET, HO UCMbITLIBAET
3aTPYAHEHUsSI C ero MHTepnpeTaumen.

Pabota BbinonHeHa B HEOOX0AMMOM
ob6beme npu OTCYTCTBUM OLUMBOK, YTO
CBMOETENbCTBYET O CAMOCTOATENBHOCTMU
npu paboTe ¢ UCTOYHUKaMm
nHpopmaumn. MNonyyeHHble pe3ynbTaThbl
cBsi3aHbl ¢ 6a30BbIMU MOHATUSMU B
0o6nacTu aneKkTpoTeXHUKN. [laHbl NOSHbIE
OTBETLI Ha NOCTaBIIEHHbIE BOMPOCHI, HO
UMEIOT MECTO HECYLLIECTBEHHbIE
HapyLeHus B ooopmMreHmum paboTbl nnm
OaHbl HeYeTKkue BblBOAbI, UMK HapyLUeHbl
CPOKM NpeaocTaBneHnst paboTbl K
3awuTe.

yAOBMETBO-
pUTEnbHO

OO6yuvatowuincsa nokasbiBaeT 3HaHUS OCHOBHOIO
y4yeBHOoro matepmana B MMHMMarnbHOM o6beme,
HeobxooMMOM ANns aanbHenwen y4eosi;
CMpaBnseTcs C BbINONIHEHNEM 3a4aHUN,
NpeayCcMOTPEHHbIX NMporpamMmmon, gonyckasi npu
3TOM GOnbLUOE KONMMYECTBO HE
NPUHUMUMNMAanbHbIX OWNBOK; 3HAaKOM C OCHOBHOM
nntepaTtypoun, peKoMeH0BaHHOW NporpaMmon.
HonyckaeT cyLLeCTBEHHbIE NMOrPELLHOCTH B
OTBETE HA 3K3aMeHe U NP BbIMNOMHEHUN
9K3aMeHaLMOHHbIX 3adaHuiA, HO obrnagaet
Heo6Xo4MMbIMU 3HAHUAMW OIS UX YCTPaHEeHUs
nog, pykoBOACTBOM npenogasatens.
OGyvarownincs BHUKaeT B CMbICI YCMOBUSA
3aga4n, MOHUMAET NNaH ee peLleHnsi, OgHaKo,
He MOXET B NMOJTHOM Mepe C MOMOLLbHO
MaTeMaTM4ecKoro annaparta peannsoBaTb ee
pelleHve. 3HaeT pa3aMepHOCTUN PU3NYECKMX
BEMWYMH, MOXET cAenaTb PUCYHOK UITN CXEMY,
NOSICHSAOLLYIO pelleHne 3agaqdn.

3apaHue BbINOMHEHO MOMHOCTLIO, HO B
paboTe eCcTb OTAENbHbIE CYLLECTBEHHbIE
OLUIMBKK, NPUCYTCTBYIOT HETOYHOCTHU B
oTBeTax, NMMbO Ka4yecTBO NPeACTaBEHMS
paboTbl HM3Koe, NMMbo paboTa
npeacraBrieHa ¢ onosgaHueM.

Hey[l0BNEeTBO-
pUTENBHO

O6yvarowuiics obHapyxmBaeT Npobens B
3HaHWAX OCHOBHOTO y4ebHOro matepuana,
[A0MnyckaeT NpuHUMNuanbHble ownbky B
BbIMNOSIHEHUW NPEaYyCMOTPEHHbIX NPOrpaMMoi
3aaHni, He 3HaKOM C PEKOMEHA0BaHHOM
nuTepaTypoun, He MOXET UCNPaBUTb
AonyLieHHble owndkn. Kak npaBuno, oueHka
"He yooBneTBOpUTENBLHO" CTaBUTCH
obyyatoLwmmcesi, KoTopble He MOTYT NPOAOIKUTb
oby4yeHne nnm NpucTynuTb K
npodeccuoHanbHoOM AeATeNbLHOCTH No
OKOHYaHuK By3a 6e3 OMONHUTENbHBIX 3aHATUIA
Mo COOTBETCTBYHOLLEN ANCLMMITUMHE.
OOGyyvaownincs He MOXeT NpoaHanuaMpoBaTb
ycrnoBue 3afayun, HaMeTUTb MiaH ee peLleHus,
BblGpaTh husmyeckmne 3aKkoHbI U NI0X0

OTcyTCTBME OOHOMO UMW HECKOSbKNX
ob6s3aTenbHbIX 3NIeMEHTOB 3a4aHus,
nMBO MHOroYNCNEHHbIE rPybble OWNOKM B
pabote, nnbo rpybbie HapyLleHnst
npasun 0YOPMIIEHMS UNN CPOKOB
npepcrtaeneHus pabotsl. HecnocobHocTb
OTBETUTb Ha BoMpockl 6e3 nomoLm
npenogasartens.
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OpUeHTUpyeTCs B PUINYECKMX BENMUNHAX, HE
BfageeT maTeMaTU4yecKnm annapaTom.
MpencrasneHue vyxon paboTbl, 0TKa3s oT
BbINOMHEHUS 33aHNA.

3a4yTteHo

yCBOWI OCHOBHYIO 1 3HAKOM C OMOMNHUTENBHON NUTEPATYpOn; MOXeET OO bACHUTL
B3aMMOCBSI3b OCHOBHbIX MOHATUI AUCLMMANHBI B UX 3HAYEHUN NS nocnenyoLwen

PUCYHOK UJTN CXEeMY, NOACHAKLYHO pelleHne 3agadun.

Obyuatowuinca nokasbiBaeT BCECTOPOHHeE 1 rnybokoe 3HaHWe TeopMmn NapoBbIX U ra3oBbIX
Typ6I/IH, CBO60£I,HO OPUEHTUNPYETCA B OCHOBHbIX MOHATUAX, TEPMUHAX U onpeneneHnax;

I'IpO(beCCVIOHaJ'IbHOIZ OeATEeNIbHOCTU; NPOABIIAET TBOpPYECKMNE CMoCcoBHOCTM B UCNONb30BaHUN
yqe6Horo maTtepuana. O6yqarou.|,w7|cs:| BHUKaET B CMbICIT YCJ1OBUA 3agayun, NOHMMaeET niaH
€e pelweHnd, ogHako, He MOXET B nosiHomn mMepe C NOMOoLbio MaTeMaTn4ecKoro annaparta
peann3oBaTb ee pelleHne. 3HaeT pa3mMepHOCTN q)mamqecxmx BeJIM4YNH, MOXET caenaTtb

He 3auTteHo O6y'~|aIOIJJ,VIl7ICFI HEe nMeeT JOCTaTO4YHOro ypoBHA 3HaHNA ONCUUNTINHBI; HE MOXET

OTKa3 OT BbINOJIHEHUNA 3a4aHUA.

chopmMynupoBaTb OCHOBHbIE (PU3NYECKNE 3aKOHBbI; NNIOXO OPUEHTUPYETCH B OCHOBHBbIX
NOHATUAX U onpedeneHunsx; Nnoxo 3HaKOM C OCHOBHOW NMTepaTypoi; AonyckaeT npu oTeeTe
Ha 3a4eTe CyLIEeCTBEHHbIE OWNBKN N HE MOXET YCTPaHWUTbL UX AaXe NO4 PYyKOBOACTBOM
npenogasaTend. ObyyaoLminca He MOXeT NpoaHann3npoBaThb YCrOBUE 3a4a4un, HAMEeTUTb
nnaH ee pelleHus, BolbpaTb Pr3n4eckne 3akoHbl U NIOXO OPUEHTUPYETCH B (OU3NYECKMX
Benu4yMHax, He BnageeTt MaTtematmyeckum annapatom. [peagcraBneHune vyxon paboTsl,

10.2. TunoBble KOHTPOJIbHbIE 3aJaHUSA UNU UHble MaTepuarnbl, Heo6xoaUMble ANl OLleHKU 3HaHUN,
YMeHUN, HaBbIKOB U (MNK) onbITa AeATEeNbHOCTU, XapakTepusytowue 3atanbl PoOpMUpPOBaHUA
KOMMNeTeHLUNn

10.2.1. NMepeyeHb BOMPOCOB K 3a4eTy U 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBUU C
CTaHOBJIEHHbIMM 3TanaMmu (popMUPOBaHUA KOMMNETEHUUN

Ne Ne

n/n dopmynupoBka BONpocoB TeMb

1 | KpaTkas ncrtopusi passutnsg napoBblX TypOuH. 1

2 | Knaccudmkaumsa n obosHadeHne TMnoB NapoBbiX TypOuH. 1

3 | KoHCTpyKTMBHas cxemMa OOHOBEHEYHOM W [OBYXBEHEYHOW NapOBOW aKkTMBHOW TypOWHbI. 2
M3mMeHeHre napameTpoB Napa BAOSb €€ NPOTOYHOM YacTy.

4 | KOHCTPYKTMBHAs CxemMa MHOrOCTYyNeH4YaTon MapoBON aKTUBHOW TypbuHbl. W3meHeHune 2
napameTpoB napa BAOSb €€ NPOTOYHOM HYacTy.

5 | KOHCTpyKTMBHas cxema MHOrocTyrneH4YaTon napoBOM peakTUBHOW TypObuHbl. 3meHeHune 2
napameTpoB napa BAOSb €€ NPOTOYHOM HYacTy.

6 | OtHocuTenbHble n abcontoTHele KM naposon TypbuHbl 1 TypboreHepaTtopa. YAerbHble 2
XapaKTepuUCTMKM NapoTypOUHHOW YCTaHOBKW.

7 | l’eomeTpunyeckne M KMHeMaTMyeckue XapaKTepUCTUKU COMMoBOM M paboyen pelueTok 3
TYPOVHHON CTYNEeHMW.

8 | CreneHb peakunn TypOUHHOM CTYyNEHW. 3

9 | PacwupeHune napa B KaHanax connoBou peweTkn. Kocon cpes conna. 3

10 | Npeobpa3oBaHue 3HeprMv napa B KaHanax paboyen peleTkn akTUBHOM TypOWHHON 3
CTyneHu. BxogHble 1 BbIXoAHblE TPEYrofIbHUKU CKOPOCTEN.

11 | Npeobpa3oBaHue 3HeprMM napa B KaHamnax paboyen pelleTkn peakTUBHOW TYpOWHHON 3
CTyneHu. BxogHble 1 BbIXoAHblE TPEYrofIbHUKU CKOPOCTEN.

12 | F'eomeTpusa peLleTokK, TPEYrofibHUKM CKOPOCTEN U TENITOBOW NPOLECC pacluMpeHns napa B 3
TYpOVMHHON CTyNeHM co cTeneHbto peakuum p = 0.

13 | N'eomeTpusa peLleTok, TPeyrofibHUKM CKOPOCTEN N TENMOBOW NPOLECC pacluMpeHus napa B 3
TYpOMHHON CTyNeHM Co cTeneHblo peakuun p = 0,5.

14 | PaboTa Ha OKpPY)XHOCTM Koreca TYPOMHHOM CTYMEHM. 3

15 | Knaccudmkaumsa notepb 3HEprum B TypOuHe. 4

16 | MNoTepwu 3Heprum B KaHanax COMJsIOBOro annapara. 4

17 | NoTepm 3Heprum B kaHanax paboyen peLueTku. 4

18 | lNoTepu 3HEPrumM C BbIXOQHOW CKOPOCTbIO U3 TYPOUHHOWM CTYMEHW. 4

19 | NoTepwu aHeprum Ha TpeHne gucka. 4

20 | lNoTepwu 3Heprum B KrnanaHax 1 BbiMyCKHOM NaTpybke TypOuHbl 4

21 | MNoTepwn 3HEpPrMM OT BNaXHOCTW napa. 4

22 | Opo3us pabounx IonaTok TYpOMHHONM CTyneHu. 3awmra ot 3po3nn. 4

23 | OTHOocuTenbHbIV nonatoydHbin KMNO TypbrHHOM CTyneHu. 4

24 | OtHocuTenbHbIN BHYTpeHHun KIMNA TypbuHHOM CTyneHu. 4
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25 | CTyneHn cKoOpoCTW, TPEYronbHUKM CKOpOCTen, oTHocuTenbHble KM v Tennoson npouecc 4
paclimpeHus napa ABYXBEHEYHOW CTyneHu CKopocTu B h-s agnarpamme.
26 | OnpepgeneHune pa3mepoB CONMOBbIX 1 paboymnx nonaTok TYpOMHHON CTyNeHuU. 4
27 | OcobeHHOCTM NPOPNNNPOBAHUSA ANUHHBIX NIONATOK NapoBOWN TYPOUHHONW CTYMNEHMW. 4
28 | TennoBow npoLecc MHorocTyneH4yaTon TypbuHel B h-s guarpamme. 5
29 | KoachduumeHT Bo3BpaTa TENNOTbl MHOIOCTYNEHYaTON NapoBown TYPOUHBI. 5
30 | XapakTepucTnyecknin KoapuUMeHT MHOrOCTyNeHYaTon NapoBon TYpOUHBI. 5
31 | OceBoe ycunue, peuncTeylowlee Ha poTtop TypOuHbl. OueHka pasmepoB YMNOPHOro 6
NoALLMNHUKA.
32 | Cnocobbl yMEHbLIEHNSI OCEBbIX YCUNWUIA B NapoBOKn TypbuHe. 6
33 | lNepemeHHbIe pexumbl paboTbl TYpOUHBI. 7
34 | NameHeHne napamMeTpoB napa no CTyrneHsiM Ha NepeMeHHbIX pexmnmax paboTbl TYpOvHbI. 7
35 | [JpoccenbHoe napopacnpeneneHume. 7
36 | ConnoBoe napopacnpegeneHme. 7
37 | ObBogHoOe napopacnpegeneHue. 7
38 | Amarpamma pexmmoB paboTbl KOHAEHCALMOHHON TYPOUHBI U C MPOTUBOAABMAEHMEM. 8
39 | Amarpamma pexmmoB paboTbl TYpOWHbI C perynupyembiM oT60poM napa. 8
40 | Pabota TypbuHbl ¢ npoTtuBogasnexHvem (P). 9
41 | Pabota TypburHbI C NPOMEXYTOYHbLIM perynupyemMbim otéopom napa (M nnm T). 9
42 | PaboTta TypbuHbl C NpoTMBOAaBNEHMEM U perynmpyembim otbopom napa (IMP). 8
43 | Pabota TypbuHbl ¢ AByMS perynvpyemMbimmn otbopamu napa (MT). 9
44 | Cxema perynvpoBaHus TypbuHbl ¢ npotueogasnexHmem (P). 10
45 | Cxema perynvpoBaHus TypOuHbl ¢ NPOMeXyToYHbIM oT6opom napa (M nnm T). 10
46 | Cxema perynupoBaHus TypbuHbl C NPOTMBOLABEHNEM U NMPOMEXYTOYHBIM OTOOPOM napa 10
(MP).
47 | Cxema perynmpoBaHusi TYpOuHbI C ABYMsI NPOMEXYTOYHbIMK 0TOopamu napa (MT). 10
48 | MNpuHUMnManbHasg cxemMa KOHOEHCALMOHHOM YCTAHOBKN. YCTPOMCTBO KOHAEHcaTopa. 11
49 | OCHOBHbIE XapaKTEPUCTMKN KOHOEHCATOPOB NapoBbIX TYPOUH. 11
50 | Perynsitop ckopoctu JIMS. 12
51 | lNpocTenwasn cxema perynmpoBaHus NnapoBon TypOUHbI. 12
52 | MexaHu3m ynpasneHusi TypouHon. 12
53 | Bawmra TypOUHbBI OT NOBbILLEHWS YAaCTOThbl BpaLLlEeHMs. 12
54 | CxeMbl MacnocHabxeHusi NnapoBbIX TYPOUH. 12
55 | OkcnnyaTauunoHHble TpeboBanusa K MNTY. 13
56 | lNyck napoTypOuHHON YCTaHOBKN. 14
57 | CtaumoHapHas pabota napoTypOUHHOM YCTaHOBKM. 14
58 | OcTtaHoB NapoTypOUHHON YCTaHOBKM. 14
59 | OcobeHHOCTM ra3oBbIX TYPOUH. 15
60 | CucteMbl oxnaxaeHus geTanemn ra3oBom TypoOvHbI. 16

10.2.2 BapuaHT TMNOBLIX 3agaHuK (3apayd), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBNEHHbIMMU
3aTanamu POpMMpPOBaHUA KOMNETEHLUN

Ne
n/n Ycnosust TUNOBLIX 3agad Otset
OnpepenuTb CTENEHb PEaKTUBHOCTU TYPOUHHOWM CTYNEHM. PewweHuve:
o £
[laHo: OTHOLEHMe ckopocTelt x5 = —=0,5, okpyxHas 1) qDMKl“BH?g'DCKOPOCTE[ﬂaPa B CTyneHu
8 =— ==—=1320 —
H o
ckopocTb u = 160 =, oTHocUTenbHas CKOPOCTb Napa Ha ¥ 7 xe _bE =
¢ o 2) NonHbIiA pacnonaraembiii Tennonepenag
BXxoZe B pabouyto peweTky W = 140 - » OTHocUTerbHast Bt & oq o H2
. B CTyMneHu =—— =512 —;
1 | TeopeTuyeckas CKOPOCTb Napa Ha BbixoAe u3 pabouei T ™ 2p00 KT
elletkn W.. = 185 H 3) pacnonaraemsii Tennonepenas B
P i ¢ paboueit pelueTke
WS =T b=
h, =—=t 2% = 33—
p TOD0 7.3 wr "
4) cTeneHb peakTUBHOCTU @ = r‘i =0,14.
saT
Otger: £ = 0.14
OnpepgenuTb NOTEPU 3HEPrUM Napa B kaHanax padoyen PelueHve: noTepu aHepruv napa B
peweTkn. [laHO: OTHOCUTESNbHAA TeopeTUdeckasa CKOpoCTb kaHanax paboyen peLeTku
< H rl el T
> | napa Ha Bbixofe u3 pabouyeit pewweTku Wa, = 190 ARy = B (1_ _ (“*: :l ] = 1,85 %%
. t 2000 Wy Kr
OTHOCUTENbHAasA OeNCTBUTENbHAs CKOPOCTb Napa Ha . : B JE
o H Ak, = 1.85——
BbIXOZIE U3 paboueii peleTky Wy =180 -, Orer- e = 183
PNa 13.03.01 HarHeTartenu v TENNOBbIE ABUrATENN B 3HEPTrETUKE TEMNOTEXHONOMMIA Crtpanuua 13 n3 14




10.3. MeTogunyeckue mMaTtepuansbl, onpegensarouwue npoueaypbl oueHUMBaHusA 3HaHUN, yMeHMﬁ,
BrnageHumn (HaBbIKOB n (MHM) NMpPaKTn4eckoro onbIita ,D,eﬂTeanOCTM), Xapakrtepusyrwuwux 3tanbl

chopMMpOBaHUA KOMNETEeHUUM

10.3.1. YcnoBusa ponycka oby4aloLierocsi K caave 3a4eTa, 3awMte KypcoBon paboTbl U 9K3amMeHa U
nopsiAoK NMUKBMAALMM aKafgeMn4eckon 3a40MKEeHHOCTH

MonoxeHne o npoBeAeHUn TeKyllero KOHTpPONnA ycneBaeMoOCTU U I'IpOMG)KyTO‘-IHOVI artTectauum

obyvatowmxcs

10.3.2. ®opma npoBeAeHUss MPOMEXKYTOYHOM aTTecTauum no gUCLMUNInHe

yctHasa | X nMcbMeHHas

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa U IK3aMeHa U 3aWuTbl KYPCoOBOM paboThl

X

KOMMNbOTEPHOE TECTUPOBAHNE

. B03MOXHOCTb NONbL30BaTbLCA cnpaBoYHbIMU Tabnvuamu, KarnbKyInATOPOM;

e Bpewms Ha nogrotoBky oTBeTa Ha 3ayete 30 MUHYT, Ha 9K3aMeHe no bunety 45 MUHYT.

NHadA

e Ha sawuTy KypcoBol paboTbl NpegocTaensieTcs He 6onee 15 MUHYT, BKMoYasi OTBETHI HA BOMPOCHI.
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