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Pa3zpabotuuk paboueit nporpaMMs!:

Jlonent, Kanauaar TeXHUUECKUX HAYK

COI''TACOBAHO:

3aBemyromuii kKadenpoii

Kadenpa «TemnoBrie sHEpreTHYECKHE YCTAHOBKHY

C\/‘/\’Z" CwmuproB A.B.



1 BBenenue

PaGouas mpo

IrpaMMa U (bOHI[ OLCHOYHLIX CPCACTB JUCHUIIIIMHBI ((TCOpI/ISI ABTOMAaTU3HUpO-

BAaHHOTO YIPABJICHUS TEIUIOBBIMU YHEPreTUUECKUMHU YCTaHOBKAMU» COCTaBJICHBI B COOTBET-
CTBHH C TpeOOBaHUAMH (heAepaTbHOrO0 TOCYAAPCTBEHHOTO OO0pa3oBaTENbHOIO CTaHAAPTA,
YTBEP)KJICHHOTO TpuKkazoM MunoOpHayku Poccuiickoii denepanuy , ¥ OCHOBHOM mpodeccuo-
HAIBHON 00pa30BaTENBHON MPOrpPaMMBI MOATOTOBKH «TEeIIOBBIE AJICKTPUUYECKUE CTAHITUNY I10
HamnpapyieHU0 ToaAroToBkH «13.03.01 TemnosHepreTrka U TEMIOTEXHUKAY.

3amgauyn  OUCLIH-
[LUIUHBI

B pe3ynbrare n3yueHus: AMCUUILINHBI CTYAEHT JOJIKEH:

3HATh: TUNOBBIE 3BeHbsA CAY, OCHOBHBIC 3aKOHBI PErYJIMPOBAHUS, IPUHIH-
NUalbHbIE CTPYKTYpHbIE cXeMbl CAY, CTpyKTYypy CpeJICTB aBTOMATHU3ALMH U
PETyJINPYIOIINE OPraHbl TEIUIOHEPTETUYECKUX YCTAHOBOK, KOHCTPYKIIUIO U
IPUHLIMI JEUCTBUS TaTYUKOB (JaBJICHUS, TEMIIEPATYpPhl, pacXoa 1 T.1.),
aBTOMATH3alMIO TAPOBBIX 0apaOaHHBIX U BOAOIPEHHBIX KOTJIIOB, IPUHIIMIIBI
OyseBoii anredpbl, yCTPONCTBO U IPUHLIUIT AEUCTBUSI MUKPOIPOLIECCOpa U
nugposoit CAY;

YMETb: paCCUUTaTh TOYHOCTh U ycTOMUNBOCTH CAY, COCTaBIIATH CXEMBI pe-
TyJIUPOBaHUs TEIIOBOW HAarpy3KH, SJKOHOMUYHOCTHU IIPOLECCA TOPEHMUS,
YpOBHS BOJIBI B OapabaHe, colecoiepKaHusi KOTIIOBOU BOBI, TEMITEPATYPhI
NIEPErpeToro napa, COCTaBIsATh © MUHUMU3UPOBATh NIEPEKIII0YATEIbHBIE
(YHKIMH TUCKPETHBIX CUCTEM;

BJIaJICTh HAaBbIKAMU: pacyeTa aHaJoroBbixX U LU(ppoBeix CAY, onpenenenus
ycroiuuBocTy ¥ TouHOcTH CAY.

OcHOBHBIE  pa3-
neapl  /  TEMBI
IACIIATIINHEL

OcHOBHbIE IOHATHS TEOPUU aBTOMATU3UPOBAHHOTO YIIPABICHUS

TunoBble TMHAMUYECKUE 3BEHBS

OcCHOBHBIE 3aKOHBI PETYJIMPOBAHUS

CrtpyKTypa cpeAcTB aBTOMaTH3aLUHY,

KoHcTpykus v MpuHIMI ACUCTBUSA JaTYMKOB JaBJICHUS, TEMIIEPATYPBHIL,
pacxojna

Perymupyronme oprassl TEINIOOHEPTETUYECKUX YCTAHOBOK
ABTOMaTH3a1Ms MapOBbIX OapabaHHBIX KOTJIOB (PEryJnpOBaHUE TEIIOBOH
Harpy3Kku KOTJIa, peryJaupoBaHUe 3KOHOMUYHOCTH IIPOLiecca FOPEHNs TOI-
JIMBA, PETYJIMPOBAHUE PA3PEKEHU B TOIIKE KOTJIA, PETYJINPOBAHUE YPOBHS
BO/IbI B OapabaHe KOTJIa, pEryJIMpOBaHUE COJECOAEPKAaHUS KOTIOBOM COJIbI,
PETyJINPOBAHUE TEMIIEPATYPHI IEPETPETOTO Mapa)

ABTOMaTH3a1Us BOJOTPEIHBIX KOTJIOB

[Tonstus o nuckperneix CAY, bynesa anredpa

Y CeTpoiCTBO M MPUHIAI AEHCTBUS MUKPOIIPOLIECCOPA, YCTPOMCTBO U IPUH-
nun aerictus nupposoit CAY

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH JO0CTHKCHUS] KOMIIETeH NI

Hpouecc HU3Y4YCHUS TUCHUIIINHBI ((TeOpI/Iﬂ ABTOMATU3HWPOBAHHOI'O0 YIIPABJICHHUA TCILIO-
BBIMH DHEPreTUYECKUMHU yYCTAaHOBKAMU» HAIpaBJIeH Ha (POPMHUpPOBAHUE CIEAYIOIUX KOMIIETCH-
i B cootBeTcTBUU ¢ PI'OC BO 1 ocHOBHOI 00pa3zoBaTenbHOM Tporpammoit (Tabnuma 1):

Ta6J'II/II_Ia 1- KOMHCTCHHHI/I U UHAUKATOPBI UX JOCTUKCHU A




Kox u HaumenoBanue
KOMIIETEHIINH

NHnukatopel 1OCTHXKEHUS

[Tnanupyemble pe3yabTaThbl 00y-
YEHUS 110 NUCLUILUIMHE

[TpodeccronanbHbIe

[IK-7 I'0TOB K y4acTuro
B paboTax MO OCBOEHUIO
U JOBOAKE TCXHOJIOTHU-
YECKHX ITPOLIECCOB

[IK-7.1 3HaeT OCHOBHO# TE€XHO-
JIOTUYECKUI UK TPOU3BOJICTBA
TEIJIOBOU M JIEKTPUYECKOMN
SHEPTUU HA TEIUIOBBIX JIEKTPHU-
YECKUX CTaHIUAX, 000py0BaHNE
TEXHOJOTHYECKON CXEMBI, CIO-
COOBI COBEPIIICHCTBOBAHUS TEX-
HOJIOTUYECKHUX MPOLIECCOB
[IK-7.2 Ymeet onpeaensts cro-

3HaTh: TPUHIIUIIBI TUITOBBIX IIHUK-
JIOB AJIEKTPUYECKUX CTaHIIMMH,
KOHCTPYKUHUIO Y NMIPUHLIMI JCH-
CTBUS aHAJIOTOBBIX M IIU(PPOBBIX
CAY;

VYwmertn: HacTpauBath CAY s
noj/iep>kanus (PU3MIECKOTO ma-
paMeTpa ¢ 3aJJaHHOM TOYHOCTBHIO
WM MAaKCUMaJIbHOW MTPOU3BOIU-

coOBI COBEPIIICHCTBOBAHUS TEX-
HOJIOTHYECKUX TTPOLIECCOB
[1K-7.3 BnageeTr HaBbIKaMH pac-
YeTa TeTIOBBIX CXEM 3JIEKTPO-
CTaHIINHI

TEJIbHOCTHIO WJIM MUHUMAJIbHBIMU
3aTpaTaMy SHEPIUU B TEXHOJIOTHU-
YEeCKOM IIpoliecce.

Bnanets HaBbIKaMHu: pacyeTa oc-
HOBHBIX nTapameTpoB CAY nis
COBEPILIEHCTBOBAHUS TEXHOJIOTH-
YECKUX MPOLIECCOB.

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna «Teopuss aBTOMaTH3UPOBAHHOTO YIPABJICHUS TEIIOBBIMU SHEPTETHUECKU-
MU YCTaHOBKaMM» U3ydaeTcs Ha 4 Kypce, 8 cemecTpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/lucuumiuuel (MOAyNn)» U OTHOCUTCS K 0a3o-
BOMW YaCTH.

Jl1is 0CBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUSI, HABBIKUA U / WU OMBIT MpaK-
THYECKOH eATeNbHOCTH, ChOPMUPOBAHHBIE B TIPOIIECCEe U3YyUSHHS TUCIMILUIMH / IPaKTHK: «BBe-
neHue B MpoeCCHOHATIBHYIO AEATeIbHOCThY, «TernmoMexaHnyeckoe U BCoMorareiabHoe 000-
pyIOBaHUE AJICKTPOCTAHIHI», «KOTEIbHBIC YCTAHOBKY W TIAapOTeHepaTopb», « TypOUHBI TeTIo-
BBIX M aTOMHBIX JJIEKTPUYECKUX CTaHLUWY, «JIBUTAaTeIN BHYTPEHHETO Cropanus», «Bomgomoaro-
TOBKa», «TeXHOIOrns MPOU3BOJCTBA IEKTPOIHEPTUH U TEIUIOTHI», «YUyeOHas MpakTUuka (03Ha-
KOMUTENbHAS MpakTuKa)y», «[Iporus3BoicTBEHHAs MPaKTHUKA (IKCILTyaTallMOHHO-TEXHOIOTHUECKast
MIPAKTHKA).

Jucuunnuna «Teopusi aBTOMaTH3UPOBAHHOTO YIPABICHUS TETJIOBBIMU SHEPTETHUECKU-
MU YCTaHOBKaMH» B paMKaX BOCIIHMTATEIbHON pabOThl HampasiieHa Ha (OpMUpOBaHUE Y O0yya-
IOIUXCS AaKTUBHOM TPayKIAHCKOW MO3UIINH, YBAXKEHUS K MpaBaM M CBOOOJaM YellOBeKa, 3HAHUS
MIPABOBBIX OCHOB W 3aKOHOB, BOCITUTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS apryMEHTHUPO-
BaTh, CAMOCTOSITENILHO MBICIUTh, Pa3BUBAaET TBOPYECTBO, MPOGECCHOHATIbHBIE YMEHUS WU
TBOPYECKU PA3BUTOU JIMYHOCTH, CHCTEMbI OCO3HAHHBIX 3HAHHWI, OTBETCTBEHHOCTH 3a BBHITIOJHE-
HUE Y4eOHO-TIPOU3BOICTBEHHBIX 33aJaHUH U T.1.

4 O0beM JUCUMILIMHBI (MOIYJIS) B 3a4€THBIX eJUHUIAX ¢ YKA3aAHUEM KOJINYeCTBA
aKaJleMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenoaaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHIT) H HA CAMOCTOATEIbHYI0 padoTy 00y4arommXxcs

O61mas Tpya0eMKOCTh (00beM) NTUCHUIIINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenne oobeMa AUCHMILIMHBI (MOYJISl) IO BUJIaM y4eOHBIX 3aHSATHM MpeacTaB-
JeHo B Tabnure 2.




Ta6mmma 2 — O6beM TUCIUTIITUHBI (MOYJIs1) TIO BUAAM YUCOHBIX 3aHITHI

O0BEM AUCLUILINHEI Bcero akanemu-
YECKUX 4acoB

OO0mas TpyA0eMKOCTh TUCIUILIHHBI 144

KoHTakTHasi ayiuTopHasi padoTa ody4yarommxcs ¢ npenogasarteiem (mo | 30

BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

B Tom umncJe:

3aHSATHS JIEKIIMOHHOT0 THNA (JISKIIMU W WHbIC Y4eOHbIC 3aHATUs, Tpeny- | 20

CMaTPHUBAOIINE IPEUMYIIECTBEHHYIO TIepeady yI4eOHON MHpOpMAIH T1e-

JIarOTUYECKUMH PAaOOTHUKAMU )

3aHSITHSI CEMUHAPCKOI0 THMA (CEeMUHApbI, IpaKTHUYECKUe 3aHsATHsl, npak- | 10

TUKYMBI, JJAOOpaTOpHBIE PabOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-

HSTHS)

CamocrosiTe/ibHasA padoTa 00y4yalommMxcs U KOHTaKTHas padora, Bxmo- | 114

Yaolas TPYIIOBbIE KOHCYJIbTAIlMH, WHAWBHIYaAIbHYIO paboTy oO0yuaro-

HIMXCS C TMPernojaBaTe/iiMi (B TOM YHCJIC WHIUBUAYAITbHBIC KOHCYJIBTA-

I[MH); B3aUMOJICUCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON

cpene By3a

[TpomexyTouHas aTTecTalus 00y4aroImuxcsi — 3a4eT C OLEHKON 0

5 Copepxxanue IMCUMILIHHBI (MOYJISI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMUX KOJIUYeCTBA aKAJIeMUYEeCKUX YACOB H BU/0B Y4eOHOM

padoThI
Tab6muma 3 — CTpykTypa U coJiep>KaHue TUCIUIUIMHBI (MOJTYJIS)

Bunpl yaeOHOM paboThl, BKIIHOYAsk CAMOCTOSATENBHYIO
paboTy 00y4darmuxcs ¥ TPYJOEMKOCTh (B yacax)

Konrakthas pabota

MIPENo/IaBaTelis ¢ 00yJaroIUMHCS

HaumeHnoBaHue pa3zienoB, TeM U cojiepxKa- Jlexuun Cemunapckue | Jla6o-
HUE MaTepuaia (mpaktuye- pa- CPC
CKHUE 3aHATHA) | TOp-
HBIC
3aHs-
THSI
OCHOBHBIC TIOHATHUSI TEOPUU ABTOMATH3H- 5 5
POBAaHHOI'O YIIPABJICHUS
Tumnoskle IMHAMAYECKHE 3BEHBS 2 2 5
OCHOBHBIE 3aKOHBI PETryJINPOBAHUS 2 5
CTpyKTypa cpeicTB aBTOMaTH3aluU 2 3)
KoHcTpyKkluss M NpUHIMIN ASUCTBHUS JaT- 9 5
YHKOB JIABJICHUS, TEMIIEPATYPHI, pPacxoja
Perynupytomiye oprassl Terio’HepreTuye- 5 9 10
CKHX YCTaHOBOK
ABTOMaTH3aIUsl MApoBBIX  OapaOaHHBIX 5 4 20

KOTJIOB (peryiupoBaHHe TEIUIOBOI Harpys-




6

HanmeHoBaHMe pa3ziesioB, TEM H COJIepKa-
HHE MaTepuala

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJarmuUXCs ¥ TPYJOEMKOCTh (B Yacax)

KonraktHas pabora
IpenojaBaTesisi ¢ 00yJarouMMHICs

Jlexknuu

CemuHapckue
(npaktuue-
CKHE 3aHATHS)

JIabo-
pa-
TOp-
HBIE
3aHs-
THS

CPC

KU KOTJIa, PeryJIMpPOBaHHE SKOHOMHUYHOCTH
nporecca TOpeHus TOIUINBA, PEryJINpOBa-
HHE Pa3peXeHHs B TOIKE KOTJa, Perysu-
poBaHHE YpOBHS BOJBI B OapabaHe KOTIa,
pEryJIMpOBaHUE COJICCOJCPIKAHUS KOTIIO-
BOW COJIbl, PETYJIMPOBAHHUE TEMIIEPATYPHI
HIepEerpeToro mnapa)

ABTOMaTI/I3aLII/I$I BOI[OI‘prIHI:IX KOTJIOB

[Tonsitua o nuckperneix CAY, bynesa an-
rebpa

YCTpOMCTBO U MPHUHIUIT JEUCTBUSI MUKPO-
rpoueccopa, yCTpOMCTBO U MPUHLIMI JIEH-
ctBus udposoit CAY

CamocrosiTenpbHas paboTa: ONMHMCaHHUE IMPo-
mnecca M pabOTHl peryiasaropa B JaHHOM
npoiiecce, TpUHIMIHAIBHOM cxembl CAY,
THUIIBl 1 MECTA YCTAHOBKH JATUYUKOB

10

CamocrosTenbHas pa60Ta: CO31aThb O10K-
CXEMYy HW OIIMCAHUC TEXHOJOTHYCCKOIo
rnponecca

10

CamocrosiTenpHas padora:
MuHuMHU3aius nepexaodarensHo QyHK-
A

10

CamocTtosTenbHas padora:
IToaroroBka K 3auery

14

UToro
10 JMCHUILINHE

20

10

114

6 BueaynnmTopHasi caMoCTOsITeIbHAS PadoTa 00y4alOIIMXCs 110 AUCHHUILINHE (MOAY-

JI10)

[Ipu naHUpOBaHUHM CAMOCTOSATEIBLHON paOOThl CTYACHTY PEKOMEHYETCSI PYKOBOJICTBO-

BaTbhCA CICAYIOIHUM PACIIPCACIICHUEM YaCOB Ha CaAMOCTOATCIIbHYIO pa60Ty (Ta6n1/1ua 4)

Tabmmia 4 — PexomeniyemMoe pacipeieJIeHue 9acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMnoHeHThI caMOCTOATEIbHON PadoThI

KoanuyecTBo 4acoB

HSy‘IeHI/Ie TCOPETUUCCKUX pa3gCI0B JUCIUITIINHBI

[ToaroroBka K 3aHATHIM MMPAKTUYCCKOTO TUIIA

[ToaroToBka n opopmiaeHue KOHTPOJIbHON pabOTHI

HUroro:

114




7

7 OueHoOYHBbIE CPeICTBA Il MPOBEACHNUS TEKYIIEr0 KOHTPOJISL M NP OMEKYTOYHOM
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

@OHJ OLIEHOYHBIX CPEICTB Ul MPOBEIEHUS TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUM WM WHBIX MaTepUalIOB, HEOOXOIUMBIX AJIS
OLICHUBAHMSI PE3Y/IbTaTOB O0YUYEHHS O JAUCHUILIMHE (MOIYIIIO0), MPAKTUKE XPAHUTCS HA Kadea-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKkoe U HHPOPMALMOHHOE o0ecTiedeHne TUCHUIIIMHBI (MOTYJIA)
8.1 OcHoBHas JquTEpaTYpa

1. T'onmo6un, FO.M. ABTOMaTH3aIys TEIJIOIHEPTETHIECKUX YCTAHOBOK : y4ueb. moco Oue
/ FO.M. T'onno6wun, E.1O. [TaBmrok.— ExatepunoOypr : YpdV, 2017.— 186 c.

2. K.1O. IonsixkoB. Teopusi aBTOMaTHYECKOTO YIpaBieHUs Il «daitHukoBy». CII0: Ilu-
tep, 2008. — 80 c.

3. Maneixun A.A. BeeaeHue B aBTOMaTU3MPOBAHHOE YIPABIECHUE TEIIOIHEPTreTHUECKU-
MH yCTaHOBKamH: ydeOHoe mocobue/ A.A. Manbixud, A.B. CmupHoB. — KomcoMoinbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2013. - 308 c.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1. beno A.A. IlpuHUMIIBI aBTOMATH3alMU TEIJIOIHEPI€TUUECKUX IPOLIECCOB: y4eo-
HO METOJIMYECKOE MTOCOOME K MPAKTUUECKUM 3aHITUSIM U CaMOCTOSITEIbHON paboTe CTY/IEHTOB
HampaBieHus: MOAroToBkM «TeruiosHepreTuka U TemiorexHuka»/ A.A. benos; HOxHo-
Poccuiickuit rocynapctBeHHblil noautexuuueckuit yausepcurer (HIIM) nmenn M.U. [1narosa.
Hosouepkacck: FOPTTIY(HIIN), 2015. — 40 c.

8.3 MeToanueckne yKa3aHus JJisl CTyA€HTOB [0 OCBOECHUIO M CIHIJIMHbI
8.4 CoBpemeHHbIe npodeccnoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE
CNPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble NMPHU OCYIIeCTBIEHHH 00pa30BaTeJIbHOIO MpoLecca

o AMCHUIIJINHE

DnekTpoHHO-O0ubanoreunas cucrema ZNANIUM.COM.
DnekTpoHHO-O0nbnuoreynas cucremMa eLIBRARY.RU.

8.5 Ilepeyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKALIMOHHOM CeTH «Hn-
TEpPHeT», He0OXOAMMBIX /LISl OCBOCHUS AMCUMIIMHBI (MOYJIs1)

http://teplolib.ucoz.ru — sanekrporHas GUOIHMOTEKA TEIIIOPHEPTETHKA

8.6 JInneH3MoHHOE U CBOGOTHO PACIIPOCTPaHsIEMO€e MPOrPaMMHOe oDecriedyeHue, He-
NoJIb3yeMoe IPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOTO NMPOoIecca Mo AUCIHUTIINHE

Ta6J'II/II_Ia 5— HepequL HCIOJIL3YCMOI'O0 TPpOTPaAMMHOT'O obecrneueHUs

Hanmenosanue 110 PexBu3NTHI / yCIOBUS MCHOIB30BAaHUS
MicrosoftimaginePremium Jlunensuonneit norosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoiHast JNHIIEH3US], YCIOBUSI MCIOJIb30BAaHUS MO CCBLUIKE:

https://www.openoffice.org/license.html
SMathStudio CBOOOHAS JIMIIEH3US, YCIOBHS HCIOIB30BAHUS 1O CCBHLIKE:
https://ru.smath.info/



https://www.openoffice.org/license.html

9 Opranu3auMoOHHO-TIEIATOrHYeCKHe yCIA0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCa PeriaMeHTUpyeTcs y4eOHbIM TUIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnojaBaHus) - pycckuil. s Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOAOIKUTEIBLHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuu CBOEH MHAMBHAYaIbHON 00pa3oBaTeNbHON TpaeKTOpUH O0yuaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIONIUX JTUCIHUILIMH U MPO(ECCHOHAIBHBIX MOJY-
Jieil, OCBOEHHBIX B MpoOIlecce MPEAIIECTBYIOMIEr0 00yueHus, KOTOPBI 0CBOOOXKAaeT 00ydarole-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHHUS.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHU

VYyeOHbIi MpoIecC MPH MPEenoJaBaHul Kypca OCHOBBIBACTCSl HA HUCIIOJIb30BAHUM TPAIU-
LIMOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaguunoH-
HBbIC O6pa30BaTCJII)HI)I€ TCXHOJIOTHU MPCACTABJICHBI JICKIUAMNU U CEMHUHAPCKUMU (HpaKTI/I‘ICCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH UCIONb3YIOTCS B BUJE HIMPO-
KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBeneHus 3auatuil. Madopmarmonase
o0pa3oBaTe/IbHbIE TEXHOJOIMM PEAIU3YIOTCS IMYTEM AaKTUBM3allMHM CaMOCTOSTENbHOW pPabOThI
CTYACHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI Ccpee.

9.2 3aHATHSA JeKIHOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeIoyiaracT CUCTEMaTU3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii ek JIeKTop 00s13aH MpeAynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAKOMY
06a3oBoMy y4eOHUKY (ydyeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN KypC JOJKEH J1aBaTh HauOoJbLIMK 00beM MH(pOpMaluu U oOecreunBaTh
6osee rirybokoe NOHUMaHKHE Y4eOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHbILEH 3aTpaTe BpeMeHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJEHTOB Ha CAMOCTOSATENIEHOE U3YUYEHUE MaTepuaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapCcKue 3aHATHS MPECTABIAIOT COO0I IEeTATU3aIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJSATCS B LENAX 3aKPEIJIeHNs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIibl.

OcHoBHOH (OpMOI1 MpOBENIEHUSI CEMUHAPOB SIBJISIETCSI 00CYXkIeHNnEe Hanbosee nmpodsieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a TakXke pa3d0op MPUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemnojiaBaTesisi BXOAAT: OKa3aHUE METOJIUYECKOMN IMO-
MOIIH U KOHCYJIbTUPOBaHHE CTY/AEHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, MpeAaraeMble Mpero aBaTeseM;

- y4acCTHE€ B JUCKYCCUAX;

- BBITMOJIHEHUE NPOEKTHBIX U UHBIX 33JaHU;

- aCCHCTUPOBAHHE MPEIIOIaBATEII0 B IIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel U ONIIOHMPOBAaHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM
MaTepHalioM, a TaK’Ke KOPPEKTHOCTh H CTPOTOCTh PACCYXKICHUH.
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OneHuBaHue 3a/1aHUi, BBITOJIHEHHBIX HAa CEMHUHAPCKOM 3aHSATHU, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JUCHUIJINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEHUI 0€3 HEeNOCPEICTBEHHOI0 y4acTHs Mpernoja-
BaTels, XapaKTEPU3YIOIIUICSI MPEeAMETHOW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE NOJYyYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIliupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUEe YMEHHUI HCIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hopMHUpOBaHHE CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYILECTBIATHCS MHIMBUAYAJIbHO WIN TPYHIIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHonorus opraHu3any caMOCTOSTENIbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HHUE WH(POPMAIIMOHHBIX U MaTEPUAITbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (hopme.

CTyneHTbl JO0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTUS TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISIOB Ha
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI ONIPEIeICHHbIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTYpBHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHUIO JUCHUIIJIMHbBI

[Tpy M3yyeHUM IUCUUIUIMHBI OOYyYaroIIMMCS I11€J1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEH AL u:

1. U3y4yeHue yueOHON AUCIMILTUHBI JOJKHO BECTHCHh CUCTEMATHUECKH.

2. Ilocne n3yueHus kakoro-auOo paszziena 1no y4eOHMKY WIIM KOHCIEKTHBIM MaTepuaiam
PEKOMEHyeTCsI IO MaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECIICHUS, TOHITUS pa3/ena.

3. Ocoboe BHMMAaHUE CIEAYeT YAEIUTh BBIMOJIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHATH-
M U UHAUBUYaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAaMOCTOSTEIbHYIO paboTy.

4. Bca TemaTrKa BOIIPOCOB, M3YYAaEMBIX CaMOCTOSITENIBHO, 331a€TCs Ha JIEKIMAX IIPero-
nasatesieM. MiMxke naroTcs UCTOUYHUKM (B MEPBYIO OYEpEIb BHOBb M3/IaHHBIE B MEPUOJUYECKON
Hay4HOI uTeparype)ass 0ojiee JeTaabHOro MOHUMAaHUs BOIIPOCOB, 03BYUEHHBIX Ha JICKIUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpPEIEICHUs U (PAKTHI;

* IOBTOPUTHh 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHU MaTepuai U JONOJHHUTH
€ro C Y4eTOM PEKOMEHI0BAHHOM 10 JaHHON TEME JIUTEPaTyphl;

* U3YYUTh PEKOMEHI0BAHHYIO JINTEPATYpPY, COCTABIATH TE€3UCHI, aHHOTALIUU U KOHCIEKTHI
HaunOoJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITENIbHO BBIMOJIHATD 3a/1aHNs, aHAJIOTUYHbIE TIPe/yIaraeMbIM Ha 3aHATHUSX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJICTB.

5. Meroandeckue ykazaHus pu padoTe HaJl KOHCIIEKTOM JICKIIUH
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B Xo/1e NeKIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIEKTHPOBAHUE YUeOHOrO MaTepua-
na. OOpaiath BHUMaHUE Ha KaTeropuu, pOpMyJIUPOBKH, PACKPBIBAIOIIUE COJEPKAHUE TEX WU
MHBIX SIBJICHUN U IPOLECCOB, HAYYHbIE BBIBOJbI U IIPAKTUUYECKHE PEKOMEHALINH, TOJI0XKHUTENb-
HBII ONBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabOYMX KOHCIEKTaxX IOJIs, Ha
KOTOpBIX JA€NaTh MOMETKH W3 PEKOMEHJIOBAaHHOW JMUTEpaTyphl, JAONOJHAIOIIME MaTepuasl Ipo-
CJIyLIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKHUBAIOLINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHde-
CKUX IOJIOKEHMH. 3a1aBaTh MPENOJABATENI0 YTOYHAIOUUE BOIPOCHI C LEIbI0 YICHEHUS TEOpe-
TUYECKUX ITOJIOKEHUH, Pa3pELICHHs CIIOPHBIX CUTYaLUH.

6. Meronuueckre yKkazaHus MO0 CAMOCTOSITETIbHON paboTe Haja U3ydyaeMbIM MaTepUAIOM U
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATUAM

HauunaTe Hano ¢ U3y4eHHs PEeKOMEHJIO0BAaHHOH nuTepaTypbl. Heo0X0aMMO MOMHHTE, 4TO
Ha JIEKIIUM OOBIYHO paccMaTpUBAETCs HE BEChb MaTepHall, a TOJIbKO ero dacTb. OcTaibHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHON paboThl. B cBsi3u ¢ 3TM padoTa ¢ peKoMeH-
JIOBaHHOW JUTepaTypoil oOs3aTenpHa. Oco0oe BHUMaHUE IPU 3TOM HEOO0XOAMMO OOpaTHTh Ha
COJIepKaHNE OCHOBHBIX IOJIOKEHHH U BBIBOJOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
IIPAKTUYECKOTIO MPWIOKEHUS PacCMAaTPUBAaEMBIX TEOPETHMYECKHX BOIPOCOB. B mponecce 3toi
paboThl HEOOXOAUMO CTPEMUTHCS MOHATh U 3aIIOMHUTH OCHOBHBIE IOJIOKEHMSI paccMaTpHBae-
MOT0 MaTepuaia, IpUMepHI, MOSCHSIIOIINE €ro, a TAK)Ke pa3o0paThCs B WILIFOCTPATUBHOM MaTe-
puaine.

6. Meroquueckue ykazaHUs 110 BBIIOJIHEHUIO PaCYeTHO-TPaUUECKUX U KOHTPOJIbHBIX paboT

[Ipu BBIONHEHUH pacueTHO-TPAQUUECKHX M KOHTPOJIBHBIX PaboT CleayeT 00s3aTebHO
II0JIb30BATbCS TEOPETHUECKUM MAaTEpUaoOM JIEKIUI M IpUMEpamMH, pacCMAaTpUBAaEMBbIMHU Ha
NPAaKTUYECKUX 3aHATHAX. J[JIs yCTenIHoro BBIMOJIHEHHUS padOT HEOOXOIUMO TaKKe YETKO IMPH-
JepKUBATHCS TpaduKa UX BHIIOJIHEHUS B TEUCHHUE CEMECTPA, ONPEAEIAEMOro Mpeno/jaBaTeieM.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOT0 00ecneuyeHus1, He00X0IMMOr0 ISl 0CY-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECcCca M0 JUCHUILINHE (MOLYJII0)

10.1 Y4eOHo-1a00paTopHOE 000pyAOBaHUE
OtcyTcTBYyeT
10.2 TexHu4eckue M JIEKTPOHHbIE CPEACTBA 00y4eHHA

JlekuMoHHbIE 3aHATHA.

AymuTopuM Ui JIEKIMOHHBIX 3aHSATHHA YKOMIUIEKTOBaHbI MEOENbI0 UM TEXHHUUYECKUMHU
cpeacTBaMu OOydYeHHUs, CIyXallMMU JUIsl TpeAcCTaBlieHuss yuyeOHoW wuHbopmanuu OonbLION
ayauropun (Habopbl JAEMOHCTPALIMOHHOTO 00OpYyIOBaHHUS (IIPOEKTOp, 3KpaH, KOMIBIOTED),
y4eOHO-HaTJIsAIHbIE TTOCOOUS, TEMATUYECKHE UILTFOCTPALINH ).

IIpakTHyeckue 3aHATHA.

Aynuropuu JUisl IPAaKTUYECKUX 3aHATHH YKOMIUIEKTOBaHbI CHEIMATU3UPOBAaHHON Mebe-
JbI0 U TEXHUYECKUMU Cpe/ICTBAaMH 00yueHUs! (IPOEKTOP, SIKPaH, KOMIIBIOTED).

JlabopaTopHble 3aHSTHS.

Jns naGopaTopHbIX 3aHATHH ucnoib3ytorcs ayautopun Nel28 um Nel31 kopmyca 2,
OCHaIllEeHHbIE 000pY/I0BaHUEM, YKa3aHHBIM B Ta0II. §:

CamocrositenbHas padoTa.

[Tomemenust Ui caMOCTOSATENbHOW pabOThl OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOH C
BO3MO>KHOCTBIO TOJKIIOUEHUS K ceTu «VHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(pOpMaIu-
OHHO-0Opa3oBaTensHOM cperae KHATY:

- yutansHbIl 3a1 HTh KHAT'Y;

- KOMITBIOTEpHBIE Ki1acchl (aya. 228 xkopmyc Ne 3).
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11 Uuble cBeaeHus

MeToauuyecKue PECKOMEHIANH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA U UHBAJIMAOB

OcBoeHme MUCIHUILTMHBI 00yYaOIIUMUCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYy4YaIOUIMMHCS, TaK U B OTAEJIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHbIe YCIOBHS JUIS MOIyYeHHs] 00pa30BaHHs 00y4aronIMMHU-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearorndeckuii cocTaB 3HAKOMUTCSI C TICUXOJIO0T0-(DU3HOTOTHISCKHUMH
OCOOCHHOCTSIMU O0YYarolMXcs MHBAIMUIOB U JIULl C OTPAaHUYECHHBIMU BO3MOXHOCTSMHU 3710PO-
Bbsl, MHAWBUYAIBHBIMU MIPOTpPaMMaMU peaOMIMTAllMM UHBATHIOB (1pu Haimuuuu). [Ipu HE0O-
XOJIMMOCTH OCYILIECTBIISICTCS JOTIOJHUTEIbHAS MOAJIEPKKa MPernogaBaHusl ThIOTOPAMHU, CHXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, IPOLIEIIMMH TOATOTOBKY AaCCHCTEHTAMHU.

B cooTBeTcTBHU ¢ METOAMYECKUMHU peKoMeHaanusIMu MunoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(b1eKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIUTAIMK C IENIbI0 OKa3a-
HUS [IOMOILM B YCTAHOBJICHUU IOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [logdop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAualbHOM, BU3YaJIbHOW, C HCIOJB30BAHHWEM CHEIHAIbHBIX TEXHUYECKHX
CpeACTB U HH(POPMAITUOHHBIX CUCTEM.

OcBoenue nucruruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCMOIb30BaHUEM CPEICTB
0o0yudeHusl 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHAIBHOTO M KOJUIEKTHBHOIO HCIOJIB30-
BaHUs1). MarepuallbHO-TEXHUYECKOe oOecliedeHrne npeaycMaTpruBaeT MpUCIocoOIeHe ayauTo-
puii k Hyxaam i ¢ OB3.

dopma npoBeACHUS ATTECTAIlMK JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pu3ndeckux ocooennocren. s crynenroB ¢ OB3 npenycmarpuBaert-
cs1 1ocTymHas popMa MpeI0CTaBICHUs 3aJaHN OLIECHOUYHBIX CPEACTB, & UMEHHO:

- B TIEYaTHOW WM DJIEKTPOHHOM ¢dopme (Uil JUI € HapyUIEHUSIMU OIOPHO-
JIBUTATEIBHOTO anmnapara);

- B IIeYaTHOM (popMe WK JIEKTPOHHOHU (hopMe ¢ yBEIUUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HAPYIIEHUSAMHU CIyXa, pe4H, 3peHus);

- METOJIOM YTEHUSI aCCUCTEHTOM 3a/1aHUs BCIYX (JUIsl JIUL C HAPYLICHUSIMH 3PEHHUS ).

CryneHTaM ¢ MHBaIMIHOCTBIO YBEIMYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TaKUX CTYIEHTOB IpeaycMaTpUBaeTCs JOCTYMHAasl opma MpeaocTaB-
JIEHWs OTBETOB HA 3aJlaHUs, A UMEHHO:

- IUCbMEHHO Ha OyMmare miu HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUI C HAPYIICHUS-
MU CIIyXa, peun);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIMII ¢ HAPYIIEHUSIMU ONOPHO-/ABUTaTEIbHOIO anmapara);

- YCTHO (17151 JIUL C HApYILIEHUSIMU 3PEHHSI, OIOPHO-IBUTATEILHOTO allapara).

[Tpu HEOOXOAUMOCTH A1 00YUAIOIIMXCS ¢ MHBAIUIHOCTBIO MPOIIelypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Teopusi aBTOMATH3MPOBAHHOIO YIIPABJIEHUS TEIJIOBLIMHU JHEPreTHYECKUMH

YCTaHOBKaMM»

HanpaBneHHe IIOATrOTOBKH

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hanpasnennocts (mpoduis) oOpa3zoBaTenbHOM Mpo-  TemnoBbie AIEKTPUUYECKUE CTAHIIUN

rpaMMBbI
KBanudukanms BbITYyCKHIKA bakanasp
['ox Hayana moAroTOBKHU (TI0 y4eOHOMY IJIaHy) 2020
®opma 00yueHus Ounas popma
TexHomorust 00yueHus TpaauunonHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
4 8 4
Bun npomexxyTo4Holl arTecTanuu ObecneunBatoliiee nojpasiesieHue

3ayeT ¢ OLEHKOH

Kadenpa «TennoBble sHEpreTHYECKUE YCTAHOBKID
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00yUEeHHUS MO JUCHHUILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH N

Ta6mmma 1 — KomneTeHmu u MHAMKATOPHI UX TOCTHXKCHHS

Ko 1 naumenoBanue
KOMIIETEHIINU

Nuaukatopel 1OCTHXKEHUS

[Tnanupyembie pe3yabTaTsl 00Y-
YEHUS 110 JUCIUILIHHE

[Tpodeccuonanpubie

I1K-7 I'0oTOB K y4acTuro
B paboTax Mo OCBOCHUIO
U JIOBOJIKE TEXHOJIOTHU-
YECKHUX ITPOLIECCOB

IIK-7.1 3HaeT OCHOBHOM TEXHO-
JIOTUYECKUM LMK POU3BOJICTBA
TEIUIOBOM M JIEKTPUYECKOU
SHEPTUH HA TEIJIOBBIX AJIEKTPU-
YECKHUX CTaHIHUAX, 000PYyI0BaHUE
TEXHOJOTHYSCKON CXEMBI, CITO-
coOBI COBEPIIICHCTBOBAHUS TEX-
HOJIOTHYECKUX TTPOLIECCOB
[1K-7.2 YMeeT onpeaensTh CIio-
coOBI COBEPIIIEHCTBOBAHUS TEX-
HOJIOTHYECKUX TIPOLIECCOB
[1K-7.3 Bnaneer HaBbIKaMu pac-
YeTa TeTUIOBBIX CXEM AJICKTPO-

CTaHIINI

3HaTh: NPUHIMIIBI TUIIOBBIX IUK-
JIOB AJEKTPUYECKUX CTAHLIUM,
KOHCTPYKLUIO ¥ IPUHLIUN JIeHi-
CTBHSI aHAJIOTOBBIX U IIU(PPOBBIX
CAY;

VYmerts: HacTpauBath CAY nus
noJiepkaHus (pU3MUecKoro na-
paMmeTpa ¢ 3aJJaHHOW TOYHOCTHIO
WJIN MaKCUMaJbHOHN MPOU3BOAU-
TEJIbHOCTBIO WJIM MUHUMAJIbHBIMU
3aTpaTtaMy SHEPrUH B TEXHOJIOTH-
YECKOM ITpoLiecce.

Brnaners HaBbIKaMH: pacueTa oc-
HOBHBIX napameTpoB CAY nus
COBEpPILEHCTBOBAHUS TEXHOJIOTU-
YECKHUX MPOLIECCOB.

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KouTtposmpyemsie ®opmupyemas | HaumenoBanue
pa3aeJibl (TeMbl) KOMIIEeTEHIIUS OLIEHOYHOI0 IMoka3aTeu oeHKH
JUCIHHMILINHBI cpeacTBa
Teopusi aBTOMATH3HU- MK-7 OnopHbIi KOH- - ONTHMAaJNbHBIH 00BeM TekcTa (He 0o-
POBAHHOrO  yHpaB.e- CHEKT JISKIMH Jiee OJIHOW TPETH OpUTHHAIA);
- JIOTHYECKOE TIOCTPOCHUE U CBSI3HOCTh
HUA TENMJOBBIMHA JHEP- TexcTa;
reTH1€CKUMH ycra- - TIOJTHOTa/ TITyOMHA W3JI0KEHHS Mate-
HOBKaMH puana (Haaudue KIIFOYEBBIX IOJOXKE-
HUH, MBICJICH);
- BH3yaJM3auus MHOOPMAIUKM Kak pe-
3ynbTaT ee 00paboTku (TaONUIlEl, cXe-
MBI, PHUCYHKH);
- oopmiieHHE (aKKYpaTHOCTB, COOIFO-
JICHHE CTPYKTYPBl OpUTHHAJIA).
MK-7 CobecenoBanue - ToyOWHa, MPOYHOCTH, CHCTEMAaTHY-

HOCTbh 3HAHUMH;

- aJICKBaTHOCTh NIPUMEHSEMbIX 3HAHHUM
CUTYaIlnH;

- palMoHaIbHOCTH
TOIX0/I0B;

- CTENeHb MPOSBIICHUS HEOOXOIUMBIX
mpo(eCCHOHATBHO  3HAYMMBIX  JIHY-
HOCTHBIX Ka4eCTB;

- CTENEeHb 3HAYMMOCTU OMNpEJIEICHHbIX
IIEHHOCTEH;

- MPOSIBIICHHOE OTHOLICHHE K ONpee-
JICHHBIM 00BEKTaM, CUTYAITHSIM;

HCIIOJIB3yEMBIX
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- YMEHHE MOJIEPKUBATh U AKTUBH3H-
poBarh Oeceny, KOppPEKTHOE IOBe/e-

HHE.
[K-7 3amaun TmpaxkTH4e- | - CIIOCOOHOCTh  aHAJNM3UPOBATH U
CKUX 3aHSATHA 00001aTe HHQOPMAIHIO;

- CIIOCOOHOCTH CHHTE3UPOBAaTh HOBYIO
HH(POPMAIIHIO;

- CIIOCOOHOCTH JejIaTh 00OCHOBAHHBIE
BBIBOJIBI HAa OCHOBE HWHTEPIPETALUU
UH(pOPMAIIUH, Pa3bICHCHUS,

- YCTaHOBIICHUE MPUYHUHHO-
CIIEZICTBEHHBIX  CBSI3€H, BELISBIICHHE
3aKOHOMEPHOCTH.
IK-7 KontponbHasi pa- | - COOTBETCTBHE  MNPEAINOIAraeMbIM
6ota OTBETaM;
- [IPaBUIILHOE HCIIOJIB30BaHKE

ITOPHUTMA BBITIOJTHEHUS PEeIIeHNS;
- JIOTHKa pacCy KICHU;

- HEOPANHAPHOCTh MOAX0Aa K
PELICHUIO 3a1a4.
[K-7 Bompocsr 3ageta | - TiyOMHa 3HAaHMH TEOPETHYECKHX

BOIIPOCOB OMIIETA,;

- ryOMHa 3HAHUH JOMOJIHUTENIBHBIX
BOIIPOCOB;
- JIOTHKA PacCyKICHUN.

2 MeToauyeckne MaTepHuaJIbl, ONpPeie/solue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yime npouecc (popmMupo-
BaHMs KOMIIeTeHIUii

Metoanyeckre MaTepualbl, ONPECIISIONIMe MPOIEAyphl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, IIPEICTABICHBI B BUJIE TEXHOJIOTHUECKON KapThl JTUCIIN-
IJIMHBI (Tabnuma 3).

Tabnuna 3 — TexHonoruueckas Kkapra

8 cemectp
Hpomescymounas ammecmayus 6 popme 3auema ¢ OUeHKoll
1 | OnopHsrit B teue- | 3006an- |30 GauioB - CTYIEHT MOJHOCTBIO MOATOTOBHII
KOHCTICKT HHC JI0B KOHCHEKT  JIeKIMil.  AKKypaTHO  0o(hOpMIIEHO
JICKIN cemecTpa rpaduecKas ¥ TEKCTOBBIE YaCTH KOHCIIEKTA.
24 Gamma — CTYIEHT TOJHOCTBIO TOJATOTOBHII

KOHCIIEKT JieKuuid. EcTb 3aMeuanusi Kk 0opMIICHUIO
rpaduyecKoi U TEKCTOBOW YacTAM KOHCIIEKTA.

18 6aynoB — KoHcrniekT He MOIHBIN (OTCYTCTBYIOT HE
O6onee 1 nexuum). HebOpexxnoe odopmieHue
KOHCIIEKTA.

12 GanmnoB— B KOHCHEKTe OTCYTCTBYIOT 2 IIEKIIHH.
HebpexHoe ohopmiieHre KOHCIIEKTa.

(0 6a/mI0B — OTCYTCTBYET O0Jiee 2-X JICKITUH.

2 | CobecemoBa- | Brewe- | 3006an- |30 GamioB - CTYAEHT MNPAaBHIBHO OTBETHI Ha
HHC HHC JI0B TeopeTudeckue  Bompochl. Ilokasan  oriauyHble
(2BomIpoca) cemecTpa 3HAaHWS B PAMKaxX YCBOEHHOTO yU4eOHOIO MarepHaa.

24 Oamna - CTYyOSHT OTBETHJ Ha TEOPETHYECKUE
BOIIPOCEI C HeOOAbIIMMH HeTOYHOCTsIMHU. Ilokazan
XOpOIIMe 3HaHUS B paMKax yCBOGHHOTO y4eOHOro
MarepHaia.
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18 OamIoB - CTYAGHT OTBETHJI Ha TEOPETHUYECKHE
BOIIPOCHI €  CYIIECTBEHHBIMH  HETOUYHOCTSIMHU.
[Tokazan ynOBIETBOPHUTENbHbIE 3HAHUS B paMKax
YCBOEHHOT'O Y4eOHOI0 MarepHara.

0 GamyoB -MpU OTBETE HA TEOPETUUYECKHE BOIPOCHI
CTYIGHT  TPOJEMOHCTPUPOBANl  HEIOCTATOUHBIN
YPOBEHb 3HAHUM.

3agaym mpak-
THYECKUX
3aHSTUN

B Teue-
HUE
cemectpa

40 o6ai-
JIOB

40 OamioB- 3agaHue 10 pabOTE BBHINOJHECHO B
nostHoM oObeMe. CTyIeHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIC BOMPOCHI, CBOOOTHO OPHECHTHUPYETCS B
MIPEAJIOKEHHOM pelICHUH, MOXET ero
MOAU(UIMPOBATH P M3MCHCHUHU YCIIOBHS 3aJayH.
OTYeT BBHINOJHEH aKKypaTHO M B COOTBETCTBHH C
MPEIbSABISIEMBIMUA TPCOOBAHUSMHU.

30 OamwioB- 3amaHWe MO paboOTe BBIMOIHEHO B
ITOJTHOM o0beMe. CryneHt OTBETHJI Ha
TEOPETHYECKUE BOIPOCHI, HMCIBITHIBas HEOOJbIINE
sarpynaHeHus. KadecTtBo odopmieHHS OT4YeTa K
paboTe He MOJTHOCTHIO COOTBETCTBYET TPEOOBaHUSIM
20 6ayToB- CTYIEHT MPABUJIBHO BBIMOJHHII 3aJlaHHC
K padote. CocTaBUII OTYET B YCTAHOBIIGHHOH (hopme,
NPEACTaBUI  pEIICHUS  OOJBIIMHCTBA  3aJaHUU,
MPEAYCMOTPEHHBIX B paboTe. CTyIEeHT HE MOXKET
MIOJIHOCTBIO OOBSACHUTD MOJTYYCHHBIC PE3YJIbTAThI.

0 OammoB - CTYIEHT HE BBINOJHWUI BCE 3a7aHUs
paboTbl W HE MOXET OOBSCHUTH TOJYUYCHHBIC
pPE3yNbTaTHI.

KonTponbhas
pabora

B Teue-
HUE
ceMmecTpa

40 oaJ-
JIOB

40 OamiOB - CTYOGHT TIOJHOCTBIO BBITTOTHUI
3a/laHye, TOKa3aJl OTJIMYHbIC 3HAHUS U yYMEHUS B
pamMKax  YCBOGHHOTO  y4eOHOro  Marepuana,
KOHTpOJIbHAsE paboTa odopmileHa akKypaTHO U B
COOTBETCTBUU C IPEABABISIEMbIMH TPEOOBAHUSIMH.
30 GamioB - CTYOEHT TMOJHOCTHIO BBIMOJIHHII
3aJlaHue, MOKa3aJl XOPOIINE 3HAHUS U YMEHHS, HO HE
cMOr 00OCHOBaTh ONTUMAJIBHOCTH MPEIJIOKEHHOTO
pemieHusi, ecTb HEJAOCTaTKu B  O(QOpMIICHUU
KOHTPOJIbHOUN pabOTHI.

20 ©OamioB - CTYOEHT TIOJHOCTBIO BBITIOJHUII
3a/laHye, HO JOIYCTHJ CYIIECTBEHHbIE HETOUYHOCTH,
HE TPOSBWJI YMEHHS MPABWIBHO MHTEPIPETUPOBATH
MOJTyUYEHHBIE PE3YNbTAThl, KAa4eCTBO O(OPMIICHHUS
KOHTPOJIbHOW  palOThl MMEET  HEIOCTATOUYHBIN
YPOBEHb.

0 0amioB - CTYIAGHT HE TMOJHOCTHIO BBITTOIHUI
3aJlaHle, TPU OTOM TPOSBWI HEIOCTATOYHBIN
VPOBEHb 3HAHMK M YMEHHH, a TaKXe HECrmocoOeH
MOSICHUTD MOJYYEHHBIN pe3ynbTarT.

3auer C
OLIEHKOU

B xonre
ceMecTpa

50 Gai-
JIOB

50 6ayIoB - CTYAEHT MPABUIHLHO OTBETUJI HAa TEOpe-
TU4Yeckuil Borpoc Ouneta. [lokazan oTnu4HBIE 3HA-
HUAS B paMKaX YCBOCHHOTO Y4YeOHOro Marepuaa.
OTBeTHII Ha BCE JOTOJHUTEIbHBIE BOIPOCHI.

40 6anoB - CTY/ICHT OTBETHJI HA TEOPETUUECKUNA BO-
npoc Omiera ¢ HeOONBIIUMU HEeTOYHOCTsIMH. [loka-
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3aJ1 XOpOILIUE 3HAHUA B paMKaX YCBOCHHOI'O y4eOHO-
ro Matepuana. OTBEeTUI Ha OOJNBIIMHCTBO JOMOJHU-
TEJIbHBIX BOIIPOCOB.

25 0amioB - CTYJIEHT OTBETUJI Ha TEOPETUUECKUIN BO-
poc Ouiera ¢ CylecTBeHHbBIMU HeToyHOoCTsAMU. [1o-
Ka3aj yAOBJIETBOPUTEIbHBIC 3HAHUS B PAMKax YCBO-
eHHoro yueOHoro marepuana. I[Ipu orBerax Ha 1o-
MOJIHUTENIBHBIE BOMPOCHI OBLIO JOMYIIEHO MHOTO
HETOYHOCTEH.

0 OamioB - MpU OTBETE HA TEOPETUUCCKUI BOMPOC
ounera CTyAGHT MNPOJEMOHCTPUPOBAT HEIOCTATOYU-
HbIi ypoBeHb 3HaHuil. [Ipu oTBeTax Ha OMOJIHM-
TeJIbHBIE BOMPOCHI OBLJIO TOMYIIEHO MHOXKECTBO He-
MPaBUJIbHBIX OTBETOB.

HUTOI'O: -

190 6an-
J0B

KpuTtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JHCHUILIMHE:

0 — 64 % oT MaKCUMaJIbHO BO3MOKHOU CyMMBI OQJIJIOB — «HEYIOBIECTBOPUTEIHHO» (HEIOCTATOU-
HBII YPOBEHb JUIsl TEKYILEH aTTECTAallK MO AUCIUILUINHE);

65 — 74 % OT MakCHUMaJbHO BO3MOXKHOH CYMMBbI 0alUIOB — «yJOBJIETBOPUTEIBHO» (IIOPOTOBBIN

(MMHMMAJIbHBIN) YPOBEHb);

75 — 84 % oT MakCHMaJIbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);
85 — 100 % ot MakcHMajIbHO BO3MOKHOM CYyMMBI 0QllJIOB — «OTIUYHO» (BBICOKUIN (MaKCHUMAllb-

HBIi1) YPOBCHB)

TunoBbie KOHTPOJIbHbIE 32/IaHUS WM UHbIE MATePUAJIbI, HE00X0AUMBIE 1JIs1 OLIEHKHU 3HA-
HHUH, YMeHHIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc gop-
MHPOBAHMSI KOMIIETEHI[UIi B X0/1e OCBOEHUSI 00Pa30BaTeJbLHOI NPOrpaMMbl

BonpochI 1151 coGeceoBaHusA
OCHOBHBIE TTOHATHSI
MaremaTtnaeckue MOJIETH
TunoBble TMHAMHYECKUE 3BEHBS

OcCHOBHBIE 3aKOHBI PETYIUPOBAHUS

[TpuninuanbHas cTpykTypHas cxema CAP

TO4YHOCTP M yCTOMYUBOCTH CUCTEM YIIPABIICHUS
[Tpumepst CAP napoBoii TypOUHBI
CTpyKTypa cpeaCcTB aBTOMAaTHU3aI[UN
KoHcTpyKIus 1 IpUHLIMI AE€HCTBUS JaTYNKOB JaBJICHUS, TEMIIEPATYpPBI, Pacxo1a
Perynupyrorniye opransl TEI09HEPreTHYECKUX YCTAHOBOK

JlpoccenbHble perynupyrolle KjiamnaHa
JpoccenbHble TOBOPOTHBIE 3aCIIOHKH
ABTOMaTH3a1Ms TapOBBIX 0apabaHHBIX KOTJIOB

PerynupoBanue TenioBoW Harpy3Kku KoTja

PCFy.TII/IpOBaHI/IC OKOHOMHUYHOCTH IIponecca ropCHus TOIINBa

PerynupoBanue pazpexeHus B TONKE KOTIa

PerynupoBanue ypoBHs BOJbI B OapabaHe KOTia
PerynupoBanue conecoaepxkaHusi KOTIOBON COAbI
PerynupoBanue TeMiiepaTypbl IEperpeToro napa
ABTOMAaTH3aIMs BOJOTPEHHBIX KOTIIOB

[Tonsitust o nuckpetHeix CAY
bynesa anre6pa
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[epexmrouarenbHble (YHKIIMU U 3JIEMEHTHI JUCKPETHBIX CHCTEM
YCTpolcTBO ¥ IPUHIUIT JEUCTBUS MUKPOITpOIIECCcopa
YcTpoiicTBo 1 npuHIHI AercTBUS nudpoBoit CAY

IIpuMepbl NpaKTUYECKUX 3aaHUM:

1. IIpoBecTn pacyeT MakCHUMajabHOM MPOINYCKHOM CIOCOOHOCTH OJHOCENEIBHOIO MI0Jb4aToro
KJIanaHa ¢ 3aIaHHON KOHCTPYKTUBHOM XapaKTEPUCTUKON U TIOCTPOSHUE €ro paboueit pacxoaHon
XapaKTEPUCTHUKH.

Hano: nuamerp cemna D = 2 cm; yron urast d = 15°; pacnonaraemsrit Harop P = 5 kre/cm2; ne-
pernaj Ha KJlanaHe Ipu MaKCUMaJIbHOM OTKpbITUM Dpkin.min = 2 krc/cM2; peryaupyemas cpeia
— Boja nipu temneparype t = 150 °C; mnotHocTh cpenbl r = 917 kr/m3

2. 1na GapabaHHOTO KOTIA, pabOTAIOUIETO B PErYIHUPYIOLIEM PEXUME, Ha Ma3yTe C IIePEeMEHHBI-
MU XapaKTEPUCTUKAMH ITOCTPOUTH CXEMBI C OIIMUCAHUEM PAa0OTHI CICAYIONIMX PEryJISITOPOB:

2.1 PerynsTopa TeTIOBOM HAarpy3kH (pacxo/ia TOILINBA)

2.2 PerynsaTopa 3KOHOMUYHOCTH Tpoliecca TopeHus (Iogaya o011ero Bo3ayxa)

2.3 Perynsaropa pa3pexeHus B TOTIKE KOTJIa

2.4 PerynsaTopa ypoBHs BOJibl B OapabaHe KOTa

2.5 Perynsarop coneconepkaHusi KOTIOBOW BOJIBI

2.6 PerynupoBanue TemMrepaTypbl eperpeToro napa BIPhICKHBAIOIIUM ITapOOXIaIUTEICM

3. IlocTpouts U onmcaTh OJOK-CXEMY CIEIYIOMIET0 TEXHOJIOTHYECKOT0 Ipoliecca:
3.1 3amyck BogorpeiHOro KOTIa

3.2 3amyck AU3eNbHOTO JABUTaTENs

3.3 OcTaHOBKa IPSIMOTOYHOTO KOTJIA



