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Mporpamma ancumnanHbl "YCTaHOBKMN 1 CUCTEMbI HU3KOTEMMepaTypHoi TexHukun"; 16.03.03 XonoamnbHas, KpMoreHHas TexHmka v CUCTeMb!
Xn3HeobecneyeHns; AOLEHT, K.H. (ooueHT) ¢ 01.03.2019 Ucpadpunos O.U.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 1029094319 9AE
CrpaHnnua 2 n3 15. ___l il VHITI

S OEMALIGH



Mporpamma ancumnanHbl "YCTaHOBKMN 1 CUCTEMbI HU3KOTEMMepaTypHoi TexHukun"; 16.03.03 XonoamnbHas, KpMoreHHas TexHmka v CUCTeMb!
Xn3HeobecneyeHns; AOLEHT, K.H. (ooueHT) ¢ 01.03.2019 Ucpadpunos O.U.

Mporpammy omcuunnnHel paspabdoTan(a)(n) LoUeHT, K.H. (poueHT) ¢ 01.03.2019 Ucpadunoe O.U. (Kadbenpa
BbICOKO3HEPreTn4yeckmx NpoLeccos 1 arperatos, OtaeneHne MHPOPMaLMOHHBIX TEXHONOTMIA U SHEPTreTUHECKUX CUCTEM),
Dllsrafilov@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMym ocBoeHUsi o6pa3oBaTesibHOWM NPOorpamMMbli

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OriK-6 CNOCOBHOCTbIO UCMOMIb30BATL B MPOGECCUOHANBHOW LESTEIbHOCTU
NMPWHLMMbBI COBPEMEHHbBIX MPOMbILWAEHHBIX TEXHONOMMIA, CBEOEHMS O
Matepmanax n cnocobax ux nony4eHns n obpaboTtku

OrkK-7 CNOCOBHOCTBLIO NOAAEPXKMBATL KOMDOPTHOE COCTOSIHME Cpeabl 0buTaHns B
30Hax TPyLOBOW OesATEeNbHOCTU YenoBeka, UOeHTUPULNPOBaTb HeraTuBHbIe
BO3[eCTBMSA cpendbl 06uTaHus, pa3pabartbiBaTb U peann3oBbiBaTb MepDI
3alLMTHl MPOM3BOACTBEHHOrO NEpCoHana, HaceneHns n cpebl 0butTaHms ot
BO3MOXHbIX MOCNEACTBMIA aBapwii, KatacTpodd, CTUXMIAHbIX 6encTBNiA

MK-1 CMOCOBHOCTBIO BbISIBNSATL CYLWHOCTb Hay4YHO-TEXHUYECKUX MPobneM,
BO3HMKAIOWWX B X04€e NPOECCNOHANBbHOW AEATENBHOCTH, Y NMPUBREKATb
N5 X aHanM3a COOTBETCTBYIOWMNIA (ON3MKO-MaTEMATMYECKUIA annapar

MK-2 FOTOBHOCTbIO MPUMEHATb OU3NKO-MaTemaTuyeckumii annapar,
TeopeTnyeckme, pacyeTHbIe U KCNeprMeHTanbHble METOObl UCCNEN0BaHNUNA,
MeToAbl MATEMATNYECKOro N KOMMbIOTEPHOrO MOAENNPOBAHNS B nNpoLecce
npodpeccnoHanbHom AesaTenbHOCTH

BbINyCKHMK, OCBOMBLUWIA UCUMMANHY:
JlonxeH 3HaThb:

- COBpEMEHHblE eCTeCTBEeHHOHay4Hble U NpuknanHble 3agayn 3NeKTPO3HEPreTukn N aNEeKTPOTEXHNUKN, MeToObl N
cpencrtea Ux pelweHnd B Hay‘-lHO-MCCﬂeﬂOBaTeﬂbCKOﬁ, I'IpoeKTHO-KOHCprKTOpCKOIZ,
I'IpOI/I3BO,EI,CTBeHHO-TeXHOJ'IOFI/I‘-IeCKOI7I n opyrux smoax I'IpO(pGCCI/IOH&ﬂbHOVI neAaTenbHOCTU; TEXHONOrMn n cpenctea
06pa6OTKI/1 I/IH(pOpMaLlI/II/I N OLLeHKWN pe3ynbTaTtoB NPUMEHUTENbHO K peleHnio I'IpOCpeCCMOHaHbeIX 3anad.

- NPMHUMMBI Ang Bbibopa 060pynoBaHMs U TEXHONOMMYECKON OCHACTKM;
- MPVHLMMBI NPOrHO3VPOBaHME NOCNELCTBUA NPUHNMAEMbIX PELIEHNIA;

JonxeH ymeTtb:
- NMPOBOAMTL aHaANU3 COCTOSIHWS U OUHAMKKU nokasatenei kayectsa 06bEeKTOB AEATENBHOCTY C UCMONb30BaAHNEM
Heobx0OMMbIX METOLOB W CPELACTB UCCNEN0BAHWIA;

- Haxo4uUTb HeCTaHOAAPTHbIE peLleHNa NpodpeccnoHanbHbIX 3a4a4, NPUMEHATb COBPEMEHHbIe MeToabl U cpeacTea
ncecnenosaHmd, NPoOeKTUpoBaHUA, TEXHONOrMYeCKOM NoaroToBKM npon3eoacTea n akcnnyatauun
ANIeKTPO3HepreTnyeCcknx n anekKTpoTexHn4eckmnx 06BHEKTOB.

- OUEeHMBaTb SKOHOMUYECKOWA SQJQJGKTVIBHOCTVI TEXHONorn4yecknx npoueccos, MHHOBALMOHHO-TEXHONOIM4YeCkKnx pnckos
npuv BHeJpeHUN HOBbIX TEXHUKWN U TEXHONOrNI;

JlonxeH BnaneTb:

- cnocobamm cozpaHue MatemMaTnyecknx Mogenen 06 bEKTOB NPOGPECCUOHANIBHON AEATENbHOCTH;

- COBpEMEHHbIMUN N3MEePUTENIbHBIMAU N KOMMbIOTEPHBLIMKA CUCTEMAMWU N TEXHONTIOTMAMIN, HaBblKaMin OCDODMJ'IGHI/IH,
npeancrtasneHns n 3allTbl pe3ynbTaToB peleHns I'IpO(*)eCCI/IOHaHbeIX 3aiay Ha pyCcCKOM U NMHOCTPaHHOM A3blKax
- cnocobamu pa3paboTku U aHann3a 0606LWEHHBIX BAPMAHTOB PELIEHNS NPOBIEMbI;

- cnocobamu onda agantaunm coBpeMeHHbIX Bepcvu7| CUCTEM ynpasneHns Ka4eCTBOM K KOHKPETHbIM yCNTOBUAM

npon3eoncTea Ha OCHOBE MeXOYyHapPO4HbIX CTaHAAPTOB, OCYLWeCTBIEHNEe TEXHNYECKOro KOHTpONA 1 yrnpasneHuns
Ka4eCTBOM;

- HABbIKOM aHann3 COCTOSIHUS 1 OMHAMUKW nokKasaTenei Ka4ecTsa 06 bekTOB AeATEeNbHOCTY C UCMONb30BAHMEM
Heob6X04MMbIX METOLOB U CpefncTB nuccnenosaHuni

- HaBbIKOM OLIEHKW NPOM3BOACTBEHHbIX U HEMPOWU3BOACTBEHHbIX 3aTpaT Ha obecnevyeHre kKadecTsa NPoayKLUmu,
npoBefieHVe MapKeTHra 1 NoAroToBka 6U3HeC-NNaHoB BbiMycka W peanusaunmn NepcnekTUBHbIX U
KOHKYPEHTOCMOCOOHbIX U3OeNuii;

- HABblKOM NO pa3pa60TKa HOpPM Bblpa6OTKI/I, TEXHONOrm4eCcknx HopMaTnMBOB HA pacxon Matepunanos, 3aroToBoK,
Tonnuea N aNEeKTPO3aHeprum
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Xn3HeobecneyeHns; AOLEHT, K.H. (ooueHT) ¢ 01.03.2019 Ucpadpunos O.U.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:
- NIPUMEHATb NoJTy4YeHHble 3HaHNA Ha NpakTuke.

2. MecT0 aucumMnNIuHbI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOU 06pa3oBaTe/ibHOM NPorpaMmbl BbICLLErO
obpa3oBaHus

DaHHas yyebHas ancumnnmHa BknoyeHa B pasgen "61.B.00.11 OucumnnuHsl (Mogynn)" OCHOBHOM NPOGECCUOHANBHON
obpasoBatenbHoii nporpamMmel 16.03.03 "XonoaunbHas, KpUoreHHas TEXHUKa U CUCTEMbI XN3HeobecneyeHuns
(XonopunbHas TEXHMKA U CUCTEMBI XU3HeobecneyeHns)" 1 0OTHOCUTCS K 0093aTeNbHbIM ANCLMMNANHAM.

OcBauBaetcs Ha 3, 4 kypcax B 6, 7 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUaam yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLIMINMHBI COCTABASET 8 3a4eTHbIX(ble) eauHuML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 126 yaca(oB), B TOM yncne nekumm - 54 yaca(os), npaktuyeckme 3aHatus - 18 yaca(os),
nabopatopHble paboTsl - 54 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 126 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMIUHLIL: 3a4eT B 6 CEMECTPE; 3K3aMeH B 7 CEMECTpe.

4. CopepXxaHue pucUUMNINHBbI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3naenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNin4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl pucUMNAnNHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTnyeckuelabopaTopHbie)
Jlekumn 3aHATUA pa6ortbl

1. |Tema 1. BeeneHue. 6 1 0 6 8

2. [Tema 2. MNMpenmeT 1 3apaym kypca 6 1 0 0 7
Tema 3. OcHoBbI 06LLel Teopum

8. pedopunXepaTopoB U OXMXUTENEN. 6 6 0 6 7
Tema 4. O6wwme NpPYHUMMbI

4. MOCTPOEHNS KPUOTEHHbIX YCTaHOBOK. 6 4 0 0 7
Tema 5. OcobeHHOCTM nonyyeHns

5 XWOKOro renms n Bogopoaa 6 6 0 6 /
Tema 6. Paboumne Tena KpMoreHHbIx

6- lencrem. 7 8 0 6 15
Tema 7. YCTaHOBKM KPUOTEHHbIX

7+ |encrem, 7 8 0 6 15
Tema 8. PereHepaTopbl ra3oBbix

8. KPWOreHHbIX MaLINH. 7 8 4 6 15
Tema 9. CoBpeMeHHbIe

9. Hn3KoTemnepaTypHble CUCTEMbI / 2 6 6 15
Tema 10. CoBpeMEHHbIE KPMOTrEHHble

10. CUCTEMb) 7 4 4 6 15
Tema 11. BcnomoratenbHoe

11.|o60opynoBaHme KPUOreHHbIX 7 6 4 6 15
YCTaHOBOK.
UNtoro 54 18 54 126

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeeneHue.
Crpanuupbl uctopun. CoBpeMeHHbIe METOAbl 3aMOPO3KU.

"a3oomHaMmnyeckme acnekTbl KPUOreHHOM OTKayky rasos. BeicTpoTa oTkayky kpuoHacoca. KoadpumumeHT otkaukm n
KO3(ppuLIMeHT 3axBaTa MoNekyn rasa

KpVONoBepXHOCTbI0. MpubnunxeHHbIn MeTon onpeaeneHust GuicTPoThl AeCTBIS

PerncrtpaumoHHbiin Homep 1029094319
Crpanuua 4 u3 15.
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KpnoBakyyMHOro Hacoca CINOXHOW CTPYKTYpPbI. KOHCTDYKTI/IBHbIe CXeMbl KPMOKOHOEHCAUMOHHbIX

BakyyMHbIX HacocoB. KpnoancopbunoHHbIe BakyyMHble Hacochl. COpOLIMOHHO - KOHAEHCALMOHHBIE HACOCHI.
HuskoTemnepartypHble oM dy3n0HHbIE HACOChI

Tema 2. NMpepmet u 3apaum Kypca

OCHOBHbIE NOHATUS U TePMUHBI. OCHOBBI 06LWEN TEOPUN PEPPUXEPATOPOB U OXMXUTENER. OBMe NPUHLNMBI
MOCTPOEHUS KPUOTrEHHBIX YCTaHOBOK.

OcoBeHHOCTU NoNYyYeHNst XMAKOro renvs  Boaopoaa.
Pabouvie Tena KproreHHbIX CUCTEM.

YCTaHOBKU KPVOTEHHbIX CUCTEM.

PereHepaTopbl ra30BbiX KPYOrE€HHbBIX MALIVH.

CoBpeMeHHble HU3KOTeMMepaTypHbIe U KPUOreHHbIE CUCTEMbI
BcnomoraTensHoe 060pyoBaHNE KPMOTEHHbBIX YCTAHOBOK.

Tema 3. OcHOBbI 06LLel TeOpUMN pechpuxepaTopoB U OXMXUTENEN.

MpoLecchl BHYTPEHHEro 1 BHEWHEro oxnaxaeHus. OpoccenvpoBanune. AonabaTtHoe N303HTPOM-HOE paclupeHne
AgnnabatHoe Hen303HTPOMHOE paclunpeHue. Boixnon. SkcepreTudeckuii aHanms. Linkn KapHo. Paboyve Tena ons
HM3KOTEeMMepaTypHbLIX CUCTEM

CpaBHeHre NpoLEeCCOB APOCCENMPOBaHNS 1 aanabaTtHOro N303HTPOMNHOMO U aanmabaTtHOro HEM303HTPOMHOro
npoLLeccoB pacwmpeHuns. TepmoanHammyeckas cuctema. Napametpbl COCTOAHNSA. YPaBHEHNE COCTOAHNS W
TepMoanHaMmnyeckmnin npoLiecc.

Tema 4. O6wme NPUHUMNbI NOCTPOEHUSA KPUOreHHbIX YCTaHOBOK.

Perenepaums xonona. KackagHble yCTaHOBKM. YCTAHOBKU CO CTaLMOHAPHBIMU NMOTOKaMu, yCTaHOBKU, paboTatowme no
uukny JNunge. Vicnonb3oBaHune OByKpaTHOro gpoccennposaHus. NpuMmeHeHne ra3osbix cmeceli. [prMeHeHne
LeTaHOepoB. OXEKTOPHLIE CXEMBI.

Lnkn Oxoyna-TomcoHa (JluHge). Usotepmuyeckuin gpoccenb apdpekt. AHann3 notepb B ApOccesb-HOM uukne. NepBbi
3aKOH TepMoauHamukun. Tennota u pabota. BHyTpeHHsAS aHeprus. MNepBblit 3aKOH TEPMOAMHAMUKK. TENNOEMKOCTb rasa.
YHuBEpcanbHoe ypaBHEHNE COCTOSHMS naeanbHoro rasa. CMecb ngeanbHbix ra3os.

Tema 5. OcobeHHOCTH nony4yeHus Xnaokoro renvmsi u sogopoaa

OxwuxeHue Bogopona MeTonoM apoccenuposanus. MNonyyeHne napasogopona. OxuxeHne so-gopona ¢
NCNONb30BaHMEM PA3NNYHbIX LMKNOB. YCTPONCTBO BOAOPOLHbBIX OXuxXuTenen. OXuxeHme renms B UmMknax ¢
netaHpepamu. "'envesble pedopuxepatopbl. KOHCTPYKLIMN OCHOBHbBIX Y3M10B refieBbiX pedprxepaTopos v
oxuxuteneir. MHOroKOMNOHeEHTHbIE paboune Tena B 4pocCenbHbIX cucTeMax. BTopoi 3akoH TepMoaMHaMUKK.
OcCHOBHblE NONOXEHWS BTOPOro 3akoHa TepMoanHaMukn. SHTponus. Linkn n Teopembl KapHo.

Tema 6. Paboumne Tena KpUOreHHbIX CUCTEM.

TepMoavHamMmnyeckne 1 TennoguanYeckmne CBoNCTBa MHEPTHLIX ra3os, asoTa, kucnopoaa. MHO-rokOMNOHEHTHbIe
paboume Tena. OcHoBHbIE (pa30Bble amarpaMmbl. Pa3oBoe paBHOBECMKE XWNIKOCTb-Nap, XUOKOCTb- TBepaoe Teno, ras-
TBEpaoe Teno.

Unknbl Knoga, MNeinanga v Kanuupsl. TepmognHammnyeckne npouecchl. Meton nccnenosaHus 1/4 npoLeccos.
WM3onpouecchl ngeanbHoro rasa. lMonntponHbIn npouecc.

Tema 7. YCTaHOBKM KPUOreHHbIX CUCTEM.

OcHoBbl METOAVK pacyeTa 1 TEPMOLMHAMUYECKOR ONTUMM3aLUmmM YCTaHOBOK, paboTalolwyx no obpaTHoMy LKy
CtupnuHra, MNdpgpopaa-MakMaroHa, Bionembe-TakoHuca, nynbcaunoHHas Tpyba. CxeMbl ra3oBbiX KPUOreHHbIX MaLVH.
Oc06EeHHOCTU KOHCTPYKLIMIA ra30BbIX KPUOTEHHBIX MALIMH.

PacueTt renneBoro oXxuxurens. TepMO,EI,I/IHaMI/I‘-IeCKI/Ie umKnbl. Lnknbl I'IapOTyp6VIHHbIX YCTAQHOBOK. Lnknol ourateneini
BHYTpPEHHEero cropaHus. Lnknbl Fa30Typ6I/IHHbIX YCTaQHOBOK.

Tema 8. PereHepatopbl ra3oBbiX KPpUOreHHbIX MaLLWUH.

Bnusanne adbdektuBHoCcTM pereHepartopa Ha KM umkna. Pacuet pereHepatopoB.KoHCTpykuus pereHepato. CBoiicTea
mMaTtepuasnos, UCMNOMb3YEMbIX B PpEreHepaTopax KPMOreHHbIX MallmH

Pacyet BofopoaHoro oxuxutens. TennonpoBoaHocTe. OCHOBHOM 3aKOH TennonpoBoaHocTh. KoagodpmumeHT
TennonposoaHocTU. OuddpepeHumnansHoe ypaBHeHUe TennonposogHocTi. Kpaeeole ycnosus. TemnepatypHoe norne.
YpaeHeHue TennonpoeoaHocTi. CTaunoHapHas TennonpoBOAHOCTE Yepea Mockyio cTeHky. CTaunoHapHas
TennonpoBOAHOCTb Yepes LUMINHAPUYECKYIO CTeHKY. TennonpoBoaHOCTb Yepe3 MHOTOCOMHYIO NIOCKYH0 CTEHKY.
CraunoHapHasi TennonpoBOAHOCTL Yepes WapOoBYHO CTEHKY.

Tema 9. CoBpeMeHHble HU3KOTeMnepaTypHble CMCTEMbI

0630p COBpPEeMEHHbIX renneBbIX, BOAOPOAHbIX , HEOHOBbIX , a30THbIX PedopUXepaTopoB 1 oxmxnteneir. CoBpeMeHHble
MUKPOKPWOreHHbIe CUCTEMBI. [a30Bble KpMOreHHble MawunHbl. Mera kpnoreHHble cuctemel. 3akoH HbloToHa-PuxmaHa.
Kpatkme ceeneHusi us teopum nonobus. KputepranbHble ypaBHEHMSI KOHBEKTUBHOIO TernnoobmeHa. PacyeTHoble
oOopMynbl KOHBEKTMBHOIO TennoobmeHa.

Tema 10. CoBpeMeHHble KPMOreHHble CUCTEMbI

KETPOHHBH
B_EPCHTET
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Komnpeccopa. Cuctembl oxnaxaeHus pabodyero tena npv koMmnpumiposaHun. [etaHoepsl. TennoobMeHHrKu.
Ipoccenn. KoHcTpykuun kprioctaTos. M3onsiuus. BakyymHoe o6opynoBaHue. TexHrka 6esonacHocTy npu pabote ¢
KpriocrucTemMamu.

MazoBas MmawwuHa CTmpnuHra. KoHBEKTUBHbIA TennoobMeH. OCHOBbLI TEOPUM KOHBEKTUBHOIO TennoobmeHa. OCHOBbI
Teopun nofobus. PakTopbl, BANAIOWME HA KOHBEKTUBHBIN TENNO0OMEH.

Tema 11. BcnomorarenoHoe OﬁOpy.lJ,OBaHVIe KPUWOreHHbIX yCTaHOBOK.

Komnpeccopa. Cructembl oxnaxneHus paboyero tena npu KoMnpumMmpoBaHuun. letaHnepsl. TennoobMeHHUKN.
Lpoccenn. KoHcTpykuum kpuocTaTos. N3onsuus. BakyymHoe obopynosaHue. TexHrka 6e3onacHoctu npu pabote ¢
kpuocuctemamul azosast MawmnHa Mcpdpopna-MakMaroHa. Tennosoe nanyyerue, onpenenerHne. Obwme ceeaeHns o
TENNoBOM n3nydyeHmn. OCHOBHbIE 32KOHbI TEMNOBOIO U3NYYEHNS.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTENbHON NESTENbHOCTM MO 06pasoBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickonn depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsioke NpoBeAeHMS TEKYLLEro KOHTPONS YCEBaeMOCTA 1
NMPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs gpeaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pa3oBaTenbHOr0
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepcutet™"

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM PoHLA OLEHOYHbIX CPEACTB NS
NpoBeAeHNs TeKyLel, TPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes enepansHOro rocyapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii
yHuBepcuteT""

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO Y4PEXOEHUS BbICIIErO MPOtECCMOHANBHOro 06pa3oBaHus
"KasaHckuin (MprBonxckuit) chepepanbHbiil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCMNOb30BaHMIO B
y4ebHOM npoLiecce 1 yaaneHus anekTPoHHbIX 0BpasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOr0 0byyeHus
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTefbHOrO y4pexaeHns Bbiciwero obpasoBaHus "KasaHckuii
(MpuBonxckuin) hepepanbHblin yHuBepcutet™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKIN 3HAHWA 0Bydyarowmxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpEXAEHNM Bbicwero obpasoBaHns "KasaHckuii
(MpwuBoONXCKMA) chepepanbHbi yHusepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 unioHst 2013 r. "O nopsiake pa3paboTku 1 Boinycka y4ebHbIX 3aaHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpPEXAEHNN BbICWEro NPOPEeCCUoHanbHOro
obpaszoBaHus "KazaHckuii (Mpueonxckuii) doeaepancHbili yHuBepcutet™

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHMEM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMmbl (pa3pernbl) AUCLUNNUHBI

CemecTp 6
TeKyLLMI KOHTPO/1b

3. OcHoBbI 061l TeopuK PecpoprXepaTopoB N OXUXUTENE.

1 |TectmpoBaHue MnK-1, NK-2 4. O6wue NPMHUMMbI NOCTPOEHMUS KPUOTEHHBIX YCTAHOBOK.
5. OcobeHHOCTH NONyYeHNs XWUAKOro renvs n Boaopoaa
2 |YcTHbIV onpoc Or1K-6 4. Obwwme NPUHLMMBI NOCTPOEHNUS KPUOFEHHBIX YCTAHOBOK.
3 |YcTHbI onpoc OriK-7 3. OcHoBbI 06l TEOPUU PECPPUXEPATOPOB N OXUXKUTENEN.

PerncrtpaumoHHbiin Homep 1029094319 re W
CtpaHuua 6 n3 15. J i1y

3AE
yHH

CEMALMOHHE AHATK T



Mporpamma ancumnanHbl "YCTaHOBKMN 1 CUCTEMbI HU3KOTEMMepaTypHoi TexHukun"; 16.03.03 XonoamnbHas, KpMoreHHas TexHmka v CUCTeMb!
Xn3HeobecneyeHns; AOLEHT, K.H. (ooueHT) ¢ 01.03.2019 Ucpadpunos O.U.

dopma KoHTpons OueHuBaembie

dran KOMMneTeHuun

TeMmbl (pa3pernbl) AUCLUMUHBI

3auver

Cemectp 7
TeKyLL Ui KOHTPOIIb

9. COBpeMeHHbIe HNU3KOoTEMNEpPATypHble CUCTEMDI

1 Kgg;gganaﬂ MK-2 , rnK-1 10. CoBpeMEeHHbIE KPUOTEHHbIE CUCTEMBI
P 11. BcnomoratenbHoe 060pyioBaHNE KPUOFEHHbIX YCTAHOBOK.
2 |Tectnposarue OnK-7 7. YCTaHOBKM KPUOTrEHHbIX CUCTEM.
8. PereHepatopbl ra3oBbiX KPUOre€HHbIX MALLWH.
3 |YcTHbI onpoc Or1K-6 6. Paboure Tena KpMoreHHbIX CUCTEM.

SK3aMeH

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®opma OL,€HNBaHUA 3ran
KOHTpoOns
OTnn4YHO Xopolio Y nosn. Heyn.
CemecTp 6
TekyLLUA KOHTPONb
TecTnpoBaHue [(86% npaBusibHbIX Ot 71% £0 85 % Ot 56% 00 70% 55% npaBubHbIX
oTBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEeE. 1
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
pPackpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OtBeT cnabo [[MoHsTWAHbIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO. 3
MNpekpacHo ocBoeH Xopowo ocBoeH OCBOEH 4aCTUNYHO. lMoHnmMaHue matepuana
NOHATUIHBIVA annapaTt. |NOHATWIAHLIA annapaTt. |[ToHMMaHWe oTOEeNbHbIX |PparMeHTapHOe UK
MpooemoHcTprpoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMIA YPOBEHb mMatepuana no Teme. doopmynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENbHOE  [MbICiK, 06CyXAaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
goopMynupoBaTb CBOM  |popMynMpoBaTh CBOM  [(DOPMyNMpPOBaTbL CBOU  [MONOXEHUS.
MbICnn, 06CyXaaTb Mbicnn, obcyxaatb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE LINCKYCCUOHHbIE
NONOXeHMS. MONOXEHUS. MONOXEHUS.
3auTteHo He 3auteHo
3auer O6yuvatowmiics obHapyXun aHaHne ocHoBHoro  [Obyvatowmiics obHapyXun 3Ha4YnTeNbHbIe
yuyebHO-NporpaMMHOro Mmatepuana B o6beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobX04MMOM Ansi fanbHeiwen yuebsbl 1 yuyebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CreumnanbHOCTH, NPVHUMNManbHble oWnBKY B BbINONHEHUN
CMpaBuUNCs C BbINOMHEHNEM 3afaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMoln 3aaHuin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLMNAUHBL.  |CNOCOBEH NPOAONXUTL 0ByYeHMe 1K
NPUCTYNUTb MO OKOHYaHUN YHMBEPCUTETA K
npodpeccroHanbHon nesatensHocTy 6e3
LIOMNOJNHMTENbHbIX 3aHATUIA NO COOTBETCTBYHOWEN
AMCUMNnHe.
Cemectp 7
TekyLLUA KOHTPONb
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TeMbl. OTBET XOPOLO
CTPYKTYpUpPOBaH.
MNMpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb

CTtpykTypa oTBeTa B
LilenioM afgeksartHa Teme.
Xopolo ocBoeH
NOHATUIAHLIV annapar.
lMpoaemMoHcTpuposaH
XOPOLLUNIA ypOBEHb

CTPYKTYpUpPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUYHO.
lMoHnMaHmne oTaeNbHbIX
NoNIOXEHUN 13
maTtepuana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmeHTapHoe nnu
oTCcyTCTBYeT. HeymeHue
gbopMynnpoBaTb CBOU

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOPOLWWA YpOBEHb MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
YcTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTWAHLIA annapaTt 3

cucTemaTmnyeckoe u
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
matepvana, yMeHue
cB0O6OHO BbINOMHATb
3agaHus,
npeaycMOTPEHHbIe
nporpammon, yceoun
OCHOBHYIO NUTEpaTypy u

y4ebHO-NPOrpaMMHOro
marepwana, ycrneuwHo
BbIMNONHWUN
npenycMoTpeHHble
nporpamMmor 3agaHus,
YCBOWN OCHOBHYIO
nuteparypy,
peKoMeHO0BaHHYyo
nporpammorn

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX

NnoHMMaHnsa Matepuana. |NoHMMaHnuAa Martepumana. Yp,osneTBopMTeanoe MbICNN, OﬁCY)K,D,aTb
[MpeBocxonHoe ymeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
doopmMynnpoBsaTtb CBON  |popMynnpoBaTh CBOM  |(DOPMYNMPOBaTb CBOW  [MNONOXEHMUS.
Mblcnu, obcyxaatb Mbicnu, obcyxaaTb Mblcnu, obcyxaatb
ONCKYCCUOHHbIE ONCKYCCUOHHbIEe ONCKYCCUOHHbIE
MONOXEHUA. NMONOXeEeHNs. MONOXEHUA.

Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHwe OCHOBHOrO 3Ha4yMTenbHble Npobensl

B 3HAHMWSX OCHOBHOIO
y4ebHO-NPorpaMMHOro
martepuana, Lonyctun
NPUHLMNMANbHbIe
OowWKnOKM B BbINONHEHWUN
NpenyCMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme

3HaKoM C OUCUMMNAWHbI, MoKasan (nporpaMmoii, 3HaKoM C  (Unn NPUCTYNUTb NO
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypowu, |oKoHYaHUn
nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammonm cnocobeH K nx OMCLUMNAUHBI, 0ONYyCTWN |aesTenbHocTn 6e3
OUCUUMNMNHBI, YCBOUST  [CaMOCTOATENIbHOMY NOrpPeLWHOCTN B OTBETE |LOMONHUTESNbHbIX
B3aVMOCBSA3b OCHOBHbIX [MOMOMIHEHWNIO U Ha 9K3aMeHe 1 npu 3aHATUIA NO
MOHSATUIA ONCUMNNAVHBI B |0BHOBNEHUIO B X04€ BbINOSIHEHUU COOTBETCTBYOLIEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHuvii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0AUMbIMM
TBOpYeckue 0eaTenbHOCTU. 3HaHMAMN ONg nx
cnocobHoCcTn B yCTpaHeHns nog
NOHMMAHWW, N3NOXEHUN pyKOBOLCTBOM
1 MCNOMb30BaHWN npenogasarens.
y4ebHO-NPOrpamMMHOro
marepuana.
PerncTpaumoHHbiit Homep 1029094319 SAEKTPOHHBIH
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (UWNK) onbiTa AeATeNbHOCTU, XapakTepu3yloLux atanbl joopMUpoBaHUA KOMNETEeHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 6

TeKywWUin KOHTPONb

1. TecTupoBaHue

Tembl 3,4, 5

B npunoxeHumn TecT 1

2. YCTHbIN onpoc

Tema 4

B npunoxeruu

3. YcTHbIN onpoc

Tema 3

B npunoxeruu

3aver

Bonpochl k 3a4eTy:

. OCHOBHblE MOHATUSA N TEPMUHBDI.

. CtpaHunubl uctopuun. CoBpemMeHHble METOAbl 3aMOPO3KU.

. Mpoueccbl BHYTPEHHEro 1 BHELWHErr0 OXNaXaeHuns.

. [poccenvposaHue.

. AnnabaTtHoe N303HTPOMHOE pPacWNpPEHNUE.

. AonabaTtHoe HEM303HTPOMHOE paclupeHre. Beixnon.

. KcepreTnyeckunii aHanua.

. Uukn KapHo.

. Pabouve Tena ons HA3KOTEMMNEPATYPHBIX CUCTEM.

10. PereHepaumsa xonona.

11. KackagHble ycTaHOBKMW.

12. YCcTaHOBKM CO CTauMOHAPHBIMM MOTOKaMK, YCTaHOBKM, paboTatowume no umkny JinHae.
13. Vicnonb3oBaHne OByKpaTHOro 4pocCennpoBaHuns.

14. lNprvMeHeHne rasosbix cMece. lNprMeHeHne netTaHaepos.

15. OXEKTOPHbIE CXEMbI.

16. OxnxeHve Bogopoaa MeETo40M LpPOCCENMPOBAHUSI.

17. lNonyyeHne napasonopona.

18. OxumxeHne BoJopoaa C MCMNoNb30BaHWEM Pa3NNYHbIX LUKMIOB.

19. YCTPONCTBO BOOOPOAHBIX OXMXUTENEN.

20. OXuxeHue renus B LUUKnax ¢ getaHaepamu.

21. lenvesble pedopuxepartopsl.

22. KOHCTPYKLIMN OCHOBHbIX Y3/10B refineBbiX pedpuXepaTopos 1 OXMXMTENen.

23. TepmoguHammyeckue n Tennomamyeckue CBONCTBA NHEPTHbIX ra3oBs, a3oTa, Knucnopoaa.
24. MHOrokoMMnoHeHTHble pabo4yne Tena.

25. OcHOBHble (0a30Bble AMarpamms.

26. ®a3oBoe paBHOBECKE XMUOKOCTb-Map, XUAKOCTb- TBEpAOe TeNo, ras- Teepnoe Teno.
27. OCHOBbI METOAMK pacyeTa v TEPMOAVHAMUYECKONW ONTUMM3ALIUM YCTAHOBOK, paboTarowmx no obpaTtHoOMy LMKy
CtupnuHra, MNidpgpopaa-MakMaroHa, Bionembe-TakoHuca, nynbcaunoHHas Tpyba.

28. CxeMbl ra3oBblX KpMOreHHbIX MaLlVH.

29. OcobeHHOCTN KOHCTPYKLNIA ra30BbiX KPUOreHHbIX MaWuH.

30. BnmaHve adpdpexkTneHoCcTM pereHepaTopa Ha KM uvkna.

31. PacuyeTt pereHepaTopos.

32. KoHCTpyKuns pereHepaTos.

33. CsoictBa MaTepuranos, UCMOMb3YEMbIX B pereHepaTopax KPUOreHHbIX MallvH.

34. O630p COBPEMEHHbIX rENNEBBIX, BOLOPOAHBIX , HEOHOBBIX , a30THBIX PECPPUXKEPATOPOB U OXUXUTENEN.
35. CoBpeMeHHbIE MUKPOKPUOTEHHbIE CUCTEMBI. [[a30Bble KPMOreHHble MaLINHbI.

36. Mera kpuoreHHble CUCTEMBI.

37. Komnpeccopa.

38. CucTtembl oxnaxaeHust paboyero Tena npu KOMNPUMUPOBAHNM.

39. HetaHnepsl.

40. TennoobMeHHKKMU.

41. Opoccenn.

42. KOHCTpyKUMM KP1OCTaTOB.

43. Usonsiumsg.
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44. BakyymHoe obopynosaHue.

45. TexHuka 6e3onacHocTu Npu paboTte ¢ KpUuocucTeMamu.

46. OcobeHHoCTN pPaboTbl KOMMPECCOPOB B XONOAUNBHBIX MalUMHAX.

47. OCHOBHblE TUMbI KOMNPECCOPOB, UX Knaccudukaums.

48. HazHayeHWe 1 OCHOBHbIE TWMbI AEeTaHAEePOB, 06NacTN NX MPUMEHEHUS.

49. [MpuMeHeHne ypaBHEHWS COCTOSIHUA naeanbHbIX U peanbHbIX ra3oB Npy pacyeTe KOMNPeCcco-poB 1 AeTaHOepos.
50. TeopeTtnyeckuin komnpeccop. lHankatopHas guarpamMmma TeopeTnyeckoro Komnpeccopa.

51. TeopeTtnyeckuin getangep. lHaukatopHas gvarpamma TeopeTm4eckoro getaHgepa.

52. PaboTta TeopeTnyeckoro KoMnpeccopa u getaHaepa npy pasimyHbix TEPMOANHAMMYECKMX MPOLIECCAX.

53. DHepreTuyeckne xapakTepmncTkn KOMIPECCOPOB 1 PACLINPUTENBHBIX MALUWH: MPOU3BOAN-TENIBHOCTb Y MOLLHOCTb.
Cemectp 7

TekyLU KOHTPONb

1. KoHTponbHas pabora

Tembl 9, 10, 11

Pacuyet nenoreHepartopa nepuoanyeckoro oencTaus

2. TectupoBaHue

Tembl 7, 8

B npunoxeHun TecT 2

3. YcTHbIN onpoc

Tema 6

B npunoxeHun

Ok3ameH

Bonpochbl k ak3ameHy:

. CpenHee nHavkatopHoe fasneHune B paboyeM Lmknie koMnpeccopa v fetaHnepa.

. TEXHNKO-3KOHOMUYECKas XxapakTepucTmKa XonoannbHbIX MOPLIHEBbLIX KOMAPECCOPOB.

. KoHCTpyKUuMmn XonoamnbHbIX NOPLWHEBLIX KOMNPECCOPOB, UX Knaccudukaums.

. DeicTBmTensHble paboume npoueccsl NOPLIHEBOrO KOMMpeccopa.

. MnonkaTopHas onarpamma oeincTBuTeNnbHOro NOPLWHEBOro KOMNpeccopa.

. CxemaTnsmpoBaHHble MHANKATOPHbIE AnarpamMmbl OEACTBUTENBHOMO NOPLUHEBOrO KOMMNPECCOo-pa.

. [lpon3BoAUTENbHOCTL AEACTBUTENBHOIO X0N0A4MNILHOMO MOPLWHEBOro koMnpeccopa. VIHanka-TopHbI KO3ULMEHT
nogauw.

8. Mpon3BoaANTENBHOCTb OENCTBUTENbHOrO XONOAUIbHOIO NOPLIHEBOro kKomrnpeccopa. Koadu-LMeHT CKPbITbIX NOTEPD.
9. MowHOCTb OeNCTBATENBHOMO NOPLWHEBOro KoMmpeccopa.

10. KoathdpmumeHTbl NoNe3Horo A4eincTens 0OHOCTYNeHYaTbiX KOMNPECCOPOB.

11. PerynupoBaHue npov3Bo4MTENbHOCTY MOPLIHEBbLIX KOMIPECCOPOB.

12. MHorocTyneH4yaroe cxartue ra3o. TeopeTUYeCcKUin MHOroCTyneH4YaTbii KOMIPeccop.

13. MNMpuynHbl Nnepexoda oT 0OAHOCTYNEHYATOro CXartuns K MHOroCTyneH4aTomy.

14. PacnpeneneHvne nasneHuin npyM MHOFOCTYNEHYaToOM CXaTtuu.

15. PacyeT nopluHeBoro komnpeccopa. tanbl NpoeKTUPOBaHNS KOMMIpeccopa.

16. [a3oonMHaMUYeckmin pacyeT NOPLHEBbIX KOMMNPECCOPOB.

17. InHammyeckunin pacyeT nopluHesbiX KoMnpeccopoB. OCHOBHbIE KMHEMATUHECKNE COOTHO-LWEHUSI.

18. uHammyeckuin pacyeT noplHeBbiX KoMnpeccopos. Cuibl NHEPUMM B MOPLWHEBOM KOM-MPECCOpeE.

19. PacuyeT MaxoBurKa NopLIHEBOro KOMMpeccopa.

20. PacyeTHble pexumMbl XONOANNbHbIX NOPLHEBbLIX KOMMPECCOPOB.

21. YCTpOCTBO U NpMHLUMN AercTems. Knaccmdukaums noplHeBsbiX AeTaHOEePOB HU3KOTEMMNE-PATYPHON TEXHUKW.
22. OHepreTuyecknii banaHc. Heobpatumble NOTEPU 1 oLeHKa 3pdpekTBHOCTM NOPLIHEBOro AeTaHaepa.

283. KoHCTpyKumn opraHoBs rasopacnpeneneHus nopwHeBoro getaHaepa.

24. YCTPOWCTBO U NPUHLMN AEACTBMS BUHTOBbLIX KOMNPECCOPOB.

25. KOHCTPYKLMM BUHTOBbLIX KOMNPECCOPOB.

26. Npon3BoaMTENBHOCTb BUHTOBbBIX KOMNPECCOPOB U NPUYNHBI CHUXEHUS UX SHEPreTUYecKom sdpdpeKTUBHOCTH.
27. 'eomeTpuyeckme xapakTepUCTUK BUHTOBBIX KOMNPECCOPOB.

28. TeopeTnyeckme NHOMKATOPHbIE AnarpamMMbl BUHTOBbLIX KOMMPECCOPOB.

29. [lecTBUTENbHBIE MHANKATOPHbIE AMarpamMmbl BUHTOBbLIX KOMMPECCOPOB.

30. KoadhdpomumeHT nogayn BUHTOBOrO Macno3arnofiHEHHOro KoMrpeccopa.

31. MowHocTb, NoTpebnsiemas BUHTOBLIM KOMMpeccopom, ero KM,

32. KonnyecTtBo Macna, nogaBaemMoe B BUHTOBO Macno3anofHEHHbIA KOMMPECCOoP.

33. TexHonornyeckme cxemol 1 ycnosms pabotel BMK.

34. Cnnbl 1 MOMEHTbI CUN, AEACTBYIOWME HA POTOPbI BUHTOBOrO KOMMNpeccopa.

35. CpaBHeHMe achhekTUBHOCTU PaboTbl NapPOBbIX X0NoAMNbHbLIX MawnH ¢ BKC n BMK.

36. TexHMKO?3KOHOMUYECKas XapakTepmncTka XonoauIbHbIX BUHTOBbLIX KOMMNPECCOPOB.

—
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37. KOHCTpYKTUBHAsA cxema 1 NpuHUMN OeACTBMS NNaCTUHYaTOro poTaunoHHOIro KoMnpeccopa.

38. MNpon3BOANTENBHOCTb NNACTUHYATOrO POTALMOHHOMO KOMMpeccopa, notpebnsemas mow-HocTb 1 KM L.

39. PoTaumoHHbIe KOMMPECCOopbl C KaTAWUMCS POTOPOM. YCTPOCTBO 1 NPUHLIMN OEACTBUS.

40. MNponseoanTeNnbHOCTb, NOTPebNsiemas MowHocTb U KM, poTaLnoHHBIX KOMNPECCOPOB C Ka-TAWUMCS POTOPOM.
41. CnupanbHble KoMnpeccopbl. TexHMKo?akoHOMUYeckas xapaktepuctuka CIMK v npuHumn ero paboTsbl.

42. TexHNKO-3KOHOMUYECKAs XapakTepmncTka KOMMPeccopoB ANHAMUYECKOrO AEeACTBUS.

43. KoHCTpyKTMBHAs cxema 1 NPUHUMI OEACTBUS OBYXCTYMNEHYATOro LEHTPOBEXHOro KOM-Npeccopa.

44. Pabouymne nNpoLecchl B ABYXCTYNEeH4YaTOM LIEeHTPOOEXHOM KOMMPECcCcope.

45. be3pa3MepHbie NapameTpbl LLEHTPOHEXHOro KoMnpeccopa.

46. TeopeTtuyeckas 1 BHYTPEHHAS MOWHOCTb cTyneHu LIKM.

47. OCHOBHble 311eMeHTbI LLEHTPOBEXHbIX KOMMPECCOPOB (paboyee koneco, AN y30pbl, 06paT-HO-HANPaBNSIOLLNI
annapar, BXOLHbIE 1 BbIXOLHbIE YCTPOWCTBA).

48. XapakTepuncTukm LLEHTPOBEXHbBIX KOMMPECCOPOB U PETYNINPOBAHNE UX NMPOVN3BOLUTENBHO-CTU.

49. PacyeT LueHTpobexXHOro KoMnpeccopa XonoaAnabHOR MawWnHbI.

50. TexHVKO ? 9KOHOMMYECKAsA XapakTepuCcTuKa, KOHCTPYKTMBHASA CXeMa 1 NPUHLMUMN OEACTBUSA OCEBbLIX KOMMNPECCOPOB.
51. CTyneHb oceBoro komnpeccopa. TpeyronbHUKM CKOPOCTEN B CTyMEHN OCEBOr0 KOMMPECCOo-pa.

52. Be3pasmepHble napameTpbl, BHYyTPEHHAS MOWHOCTb, KOSQPULIMEHT peakTUBHOCTH, ruapas-nudeckmin KM ocesoro
Komnpeccopa.

53. PaCLI.II/IpI/ITeJ'IbeIe MaWWHbl ANHAMUYECKOro OeNCcTBuS.

6.4 MeTtoouyeckue matepuansbl, onpeanensitolue npouenypbl oLueHMBaH1Ms 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLuX 3Tanbl oopMMpoBaHMS KOMMNETEeHLUN

B KDY peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nte Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

55 6annos u MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos. - "yL0BNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W1K) onbiTa Artan | KonnyectsBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
CemecTtp 6

TeKyLLUiA KOHTPONb

TectmpoBaHue |TecTnpoBaHue NPOXoanT B MMCbMEHHON GOOPME UK C NCNONb30BAHNEM
KOMMboTEpPHbIX cpeacTs. Obyyatowmiics nony4aeTt onpeaenéHHoe Konm4ecTso 1 30
TECTOBbIX 3a[aHNIA. Ha BbINONHEHME BbIAENSETCS OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTBa 3agaHuii. OueHka BbICTaBNSIETCA B 3aBMCMOCTHY OT
npoueHTa NPaBuIbHO BbINOIHEHHbIX 3a0aHUIA.

YCTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NMPaKTUYecKmx 3aHsATusx. Obyyatowmecs

BbICTYMNAalOT C AOK/Ia4aMu, COOBIEHNSIMM, DOMOHEHNSIMU, Y4aCTBYIOT B 2 10
ANCcKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OueHnBaeTCs ypoBEHb
[oMallHel NoaroToBKM Mo TeMe, CroCoBHOCTb CUCTEMHO M NOTMYHO U3naratb 3 10

mMatepuan, aHann3npoBaTb, POPMYNMPOBaTb COBCTBEHHYIO NO3NLIMIO, OTBEYATb
Ha OOMNOJHUTENbHbLIE BOMPOCHI.

3auert 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
goopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCcOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HAaBbIKU 1 YMEHWS Npu aHanunae
NPOBNEMHBIX CUTYaLUA U PeLleHn NPaKTUYeCKNX 3a0aHuii.

Cemectp 7
TeKyL i KOHTPOb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 1 25

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

TecTupoBaHue |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe Kom4ecTBo 2 15
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENSeTcs (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYeCKmX 3aHsATusx. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 3 10
AMCKyccun, 0TBEYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae NpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(momyns)

7.1 OcHoBHas nuTeparypa:

1. TennotexHuka: Y4yebHoe nocobue / B.A. KyouHos, 9.M. KapTawos, E.B. CtedpaHiok. - M.: KYPC: HAL MHDPA-M,

2015. - 424 c.: un.; 60x90 1/16. - (Boicwee obpaszosaHue). (nepennet) ISBN 978-5-905554-80-3. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=486472

2. VIHXXeHepHble CUCTEeMbl MOMELLEHUI C MCKYCCTBEHHBIM fIbAOM UK CHeroM: YuyebHoe nocobue / O.4. KokopuH, H.B.
Toeapac. - M.: KYPC: HL NH®PA-M, 2014. - 240 c.: 60x90 1/16. (nepennet) ISBN 978-5-905554-32-2. Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=390306

3. AHannTryeckue peleHns napabonnyeckrx 1 rmnepbonnyeckmx ypaBHEHUIA Tennomacconepe-Hoca: Y4yebHoe nocobue
/ N.B.KyanHos, B.A.KyawnHos; Noga pea. 3.M.Kaptawosa. - M.:H/L NH-®PA-M,2013-391c¢.: 60x90 1/16. - (BO:
Bakanasp.). (m) ISBN 978-5-16-006724-7. - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=405593

7.2. [lononHuTenbHas nuTepartypa:

1. TexHonorns MawmHOCTPoeHNs. BbicokoaHepreTuieckme n KoMbHMpoBaHHble MeToabl 06paboTku: YuebHoe nocobue /
N.0. AsepbsiHoBa, B.B. Knenvkos. - M.: ®opym, 2008. - 304 c.: un.; 60x90 1/16. - (Mpodp. obpazosaHue). (Nepenner)
ISBN 978-5-91134-268-5. - Pexxum poctyna : http://znanium.com/catalog.php?bookinfo=146817.

2. Nazepbl yNbTPOKOPOTKMX MMNYNBLCOB M UX NpuMeHeHus: YuebHoe nocobue / M., Kptokos. - JonronpyaHbii:
WHTennekt, 2012. - 248 c.: 60x90 1/16. (0bnoxka) ISBN 978-5-91559-091-4,. - Pexum poctyna :
http://znanium.com/catalog.php?bookinfo=365088.

3. ®usuka rasosoro paspsaa / KO.M. Pailisep. - 3-e naa., nepepab. u non. - JonronpynHsli: HTennekt, 2009. - 736 c.:
70x100 1/16. (nepenneT) ISBN 978-5-91559-019-8. hitp://znanium.com/catalog/product/210610

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIMHBI (MOAYIIs)

MatepuanoseneHume - www.materialscience.ru
9BC ZNANIUM.COM (HMLU MH®PA-M) - http://znanium.com
OBC NapatenbctBa ?J1aHb? - http://e.lanbook.com

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
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Bup pa6ort

MeToauyeckune pekomeHpauum

nekuunmn

B xo4Oe neKUNOHHbIX 3aHATUIA BECTKN KOHCMNEeKTnposaHmne yqe6Horo mMaTtepunana npenongasaemMbimM
npenonasaresieMm. O6pamaTb BHUMaHMe Ha KaTteropuu, oopMynnpoBKK, packpbiBatowwme
cooepXxaHume Tex N NHbIX SABIEHUI 1 npoueccos, Hay4Hble BblBOObI N NpakTnyeckne
pPekomMeHnaumnin. B koHuUe ceMmecTpa 'y CtyoeHTa OO/XeH ObITb KOHCMEKT NEeKUnii Ha Bce
I'IpOI7I,D,8HHbI8 TeMbl.

npakTuyeckme
3aHATUS

Bo BpeMs npakTuyecknx 3aHaTuiA ByayT peleHbl 3a0a4m No TeMe NporiaeHHbIX nekumnii. Bo Bpems
napbl NPaKTUYECKMX 3aHATUA MAHUMYM OAMH CTYLEHT HA OHO 3aHsTVe ByneT BbIBOAMTCS K [OCKE
Ins pasbopa pelweHuns 3anaqn. Takxe 4ns LOMOMHUTENbHOIO NOHSATUS TeMbl By oyT BbloaBaTbHCS
3ajayv ons peweHns Ha aom. [ns ctumynsaumm cTyLeHToB Npy peweHnn 3agad by oyt
BbICTABNSATLCS LOMNONHUTENBHbIE Bannbl.

nabopaTopHble
paboTbl

NabopaTtopHble paboTbl MPOBOAUTCS B CMELUMANN3NPOBaHHbIX ayAUTOPUSX, rae HaxoasTcs
nabopaTopHble yCTaHOBKW. B nepBoii NonoeunHe napbl CTyAeHTbI NOCNe U3y4YeHnsl MeToan4eckoro
nocobus no NpoBeieHNo NabopaTopHbIX PaboT NPOM3BOASAT SKCMEPUMEHTbI Ha YCTaHOBKaX 1
COCTaBNAOT NPOTOKON U3MepeHuii. [lanee CTyAeHTbl 0OOPMASIOT OTYET NPOBEAEHNS
nabopaTopHoi paboTbl B COCTAB KOTOPOro BXOAUT: TEOPeTMYeckasl 4acTb, aKCrNepuMeHTanbHas
yacTb, pacyeTHas 4acTb U BbiBoA. [locne BbINOMHEHNS OaHHbLIX OEACTBUA CTYOEHT 3aluilaeTt
LaHHyto pabory.

caMoCTodTeNbHas
paboTa

HauuHas noarotoBky K 3aHATWIO, HEOHX0AMMO, NMPEXAE BCEro, ykasaTb CTyeHTaM CTpaHuLbl B
KOHCMEKTE NeKunii, pasaenbl y4ebHUKOB U y4ebHbIX Nocobuii, 4Tobbl OHY nonyymnu obuwee
NpencTaBNeHUE O MECTE 1 3HAYEHNUN TEMbI B M3Y4AEMOM Kypce. 3aTeM crnefyeT pekoMeHL0BaTb
1M nopaboTaTtb C AOMONHUTENbHOW NMTEPATYPON, CAeNaTh 3anMcu No PeKOMEHA0BAHHbBIM
UCTOYHMKAM.

TecTnposaHue

Mocne nocneaHUxX NekUus B3dThb y Npenoaasarens rnepeyeHb BOMNPOCOB K TECTY W MOAroTOBUTCA
Haanexawum obpasom. Ecnum B nepeyHe Bonpocos GyoyT BOMPOCHI, KOTOpbIE HE U3y4anu, To
HY>XXHO 06paTuTCs K npenoaasartento 3apaHee. Ecnv B nepeyHe Bonpocos ByayT He MOHSATHbIE
BOMPOCHI, TO MOMNPOCUTL NPEnoaaBaTens PasbACHUTb AaHHbIE BOMPOCh! BO BPEMS KOHCYbTaLMK

YCTHbI onpoc

O6y4atowmecs nony4atoT BONPOCh! MO OCBELEHNIO ONPeAeNEHHbIX TEOPETUHECKMX BOMPOCOB M
pelweHuto 3anay. PaboTta BbIMOMHSAETCS YCTHO U OTBET [AETCS B Pa3BEPHYTOM BUAe
npenogasatento. OLUEeHUBAOTCS BNafeHe MaTtepmanom no TeMe paboTbl, aHanMTU4YeCKme
CNocoBHOCTK, BNafeHne METoA4aMu, YMEHNSI U HaBbIKU, HEOBXOAVMbIE LNS BbIMONHEHUS 3aAaHul

3a4er

Mocne nocnegHVx nekuus B3siTb y NpenogasaTens nepedyeHb BONPOCOB K 3a4eTy U NOAroTOBMTCS
Haanexawum obpasom. Ecnv B nepeyHe Bonpocos 6yayT BOMPOCHI, KOTOPbIE He U3y4anu, To
HY>XHO 0BpaTnTCS K Npenoaasartento 3apaHee. Ecnu B nepeyHe BoNpocoB 6yoyT He NOHSATHbIE
BOMPOChI, TO MONPOCUTL NpenoaasaTens pasbsACHWUTb faHHbIE BONPOCH! BO BPEMSI KOHCYNbTaLum

KOHTpONIbHaA
paboTa

3anaHue Ha KOHTPONbHYO paboTy BblAaET Npenoaasatenb no sapuaHtam. KoHTponbHyo paboTy
othopmuTb B NpunoxeHun Word (pasmep wpudpta - 14) 4epes NonyTOpPHbIA HTepBan Ha
CTaHOapTHbIX NncTax oopmata A-4. Paamepbl noneit: nesoe - He meHee 30 MM, MpPaBoe - HE MeHee
10 MM, BEPXHEE - He MeHee 15 MM, HUXHee - He MeHee 20 MM. Bce naHHble nony4yeHHble
pacyeTHbIM MyTEM 3anonHUTL B Tabnuuy. Hanucatb BbIBOL 1 NPUBECTY CNMCOK UCMONb30BAHHO
nuTepaTtypbl.

9K3aMeH

Mocne nocneaHUX NeKUuit B3aTb y Npenonasartens nepedyeHb BOMPOCOB K 9K3aMeHy U
MoAroTOBUTCS Hadnexatum obpasoM. Ecnv B nepeyHe Bonpocos ByayT BONPOCHI, KOTOPbIE He
U3y4anu, To Hy>XHO ob6paTtuTcs K npenodasartento 3apaHee. Ecnu B nepeyHe BOnNpocos OyayT He
MOHATHbIE BOMPOChI, TO MOMPOCUTb NpenoaasaTens pasbAacHUTb OaHHbIE BOMPOCH! BO BPEMS
KOHCY/bTaLum

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTefibHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaUMOCTH)

OcBoeHuWe aucuMnnnHbl "YCTaHOBKM U CUCTEMbI HU3KOTEMMNEPATYPHOW TEXHUKU" NpeanonaraeT UCnonb3oBaHue
Cnemyrolero NporpaMMHOro obecrneyeHnst U MHGOPMALIMOHHO-CMPABOYHbBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox
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Bpayaep Google Chrome
Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-BMBNMOTEUHOI cucTeme
" bubnnoPoccuka", LocTyn K KOTopoW npenoctaeneH obyyatowmmes. B 96C " bubnuoPoccuka " npeacTaBneHbl
KONNeKLMM akTyanbHO Hay4HOW 1 y4eBHO nuTepaTtypbl N0 ryMaHMTapHbLIM HayKaMm, Bkoyarowme B cebst nybnukaumm
BeOyLWNX POCCUNCKNX N30ATENbCTB N'YMaHUTAPHON NUTepaTypbl, U30aHNS HA aHMMACKOM A3blke BeOyLWMX aMepukaHCcKnx
N eBPOMNENCKMX N30aTenbCcTs, a Takke peakue 1 ManoTmpaxHble U3aaHns POCCUNCKUX permoHanbHbix By3os. 96C
"BrnbnmoPoccurka" obecneynBaeT WMPOKUIA 3aKOHHBIA OOCTYyN K HeobxoauMbiM ansi obpasoBaTtenbHOro npouecca
N30aHUAM C UCMONb30BaHNEM MHHOBALMOHHbIX TEXHONOIMA 1 COOTBETCTBYET BCEM TPeHOBAHMSAM doeiepanbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAaPTOB Bbicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-mMeToaMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON cncTeme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" conepxut nponsseneHus
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OpPraHoB, npenogasaresneiil BeayLmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CMELManMCTOB B pasnnyHbix cgpepax busHeca. PoHn 61bAMoTekn cpopMUpPOBaH C y4eTOM
BCEX M3MEHEeHU obpa3oBaTte/ibHbIX CTaHOAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONEeAMN, CIoBapu U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATHBHbIE AOKYMEHTI, CeunanbHble Nepuoanyeckme n3faHns u N3faHus, Bbinyckaemble
usnatenbcTeamu By3oB. B HacToswee Bpems 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM dhenepanbHblX
rocynapcTBeHHbIX 0bpasoBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToanyeckas nutepatypa ans 4aHHOW OUCUMMNINHBI UIMEETCS B HANM4MK B 3N1eKTPOHHO-6MONNOTEYHO cucTeme
MapnaTenbcTBa "flaHb" , mocTyn K KoTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "/laHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMUN KHUT naaatenbcTea "flaHb" 1 opyrux Beoywmx n3aatenscts y4ebHo nuTepatypsbl, a Takxe
9NEKTPOHHbIE BEPCUUN NEPMOANYECKNX N3OAHUIA NO eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 96C
NanaTenbcTBa "laHb" obecneymBaeT OOCTYN K Hay4HO, y4ebHON nutepaTtype 1 Hay4HbIM NepUoaNYEeCKUM U3aaHMsIM Mo
MakcMManbHOMY KOMMYeCTBY NPOMOUbHbBIX HanpasneHnii ¢ cobnioaeHMeM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepatypa oas JaHHOW AUCUMMINHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHOI cucTeme
"KoHCynbTaHT cTyaeHTa", DOCTYN K KOTOPOi npenocTasneH obyyatowmnmesi. MHoronpodpunbHbIn 06pasoBaTenbHblii
pecypc "KoHCynbTaHT cTyoeHTa" SBSeTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemori (9BC), npenocTaBnsiowein 4ocTyn
yepes ceTb VIHTEepHET Kk y4ebHo nnTepatype 1 OONONHWUTENIbHBIM MaTtepuanam, NpMobpeTeHHbIM Ha OCHOBAHWUM NMPAMbIX
LIOroBOPOB C npasoobnagatensmMu. MNonHOCTbIO COOTBETCTBYET TPeboBaHMSIM (oeepabHbIX FOCyAapPCTBEHHbIX
obpaszoBaTenbHbIX CTaHOaPTOB BbiCWeEro 06pa3oBaHns K KOMMNEKTOBaHNIO BUONNOTEK, B TOM YUCIE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M OONONHUTENbHOW NNTEpPaTypbI.

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHMe ancLMnnnHbL "YCTaHOBKM U CUCTEMbI HU3KOTEMMNEPATYPHOW TEXHUKU" NpeanonaraeT UCnonb3oBaHUe
Cnenyrlero MaTepuanbHO-TEXHUYECKOro obecneyeHus:

MynbTuMeouiiHas ayautopusi, BMecTuMocTbto 6onee 60 Yenosek. MynbTumMeninHas ayamTopus COCTOMT U3
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPELACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALIMK, MONYYEHUS 1 Nepenaqn SNeKTPOHHbIX
LOKYMEHTOB. TMnoBas KOMNAekTauus MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTopPa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTUHECKOM CUCTEMbI, 8 TaKXe NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHvnem, nHtepdericel nonknoyenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OUHYIO CUCTEMY, MU CNYXXWT NMONHOLEHHbIM paboyrm MecToM npenogaeartens. [NpenonasaTent NMEET BO3MOXHOCTb
NIErKO YNPaBnsiTb BCEW CUCTEMOWA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauuu, BebuHapbl, KOHPEPEHLUN 1 Opyrue BULbl ayAUTOPHOW HArpy3ky obyyarowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 00y4YEHWS, B TOM YACE C NCMONb30BaHNEM B
npoLecce obyyeHns BCex KOpropaTuBHbIX pecypcoB. MynbTUMeouiiHas ayanTopus TakXe OCHalEeHa WPOKOMONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeacTaensowmin coboin paboyee Mecto npenogaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IOYAIOWMX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbLIA KOMMNbIOTEP, NULIEH3NOHHOE NPOrpaMMHoe
obecnevyeHune. Kaxaplii KOMMbIOTEP UMEET WNPOKOMONOCHLIA AoCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON koMnbloTepHOW ceTn KDY n HaxopaTca B e4MHOM OOMEHE.

CneuvannsumposaHHas nabopatopvsi ocHalleHa 06opynoBaHneM, Heo6xoanMbIM A5t NPOBeAeHWs nabopaTopHbix pabor,
npakTn4eckKmnx 3aHATUN U CaMOCTOSITENBHOM pa60TbI Nno otAenbHbIM AucUMnInHaM, a Takxe npakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTbl obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYIO paboTy
06yvatoLmxcs akafeMnyeckor rpynmnbl 6o Noarpynbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YH/BEpCUTETa, KOHTPONMPYIOLErO BbIMNOMHEHME BMAOB y4ebHon paboTbl 1 cobntogeHne npasun TeXHUKK 6esonacHocTy.
KauecTBEHHbIN 1 KONMYECTBEHHDBIN COCTaB 060PYAOBAHUS 1 PACXOLHBIX MaTepManoB ONpenensieTCs creumdmrkon
06pasoBaTebHbIX MPOrpamMM.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm ®FOC BO n yuyebHbiM nnaHom no HanpasneHuto 16.03.03

"XonoaunbHas, KpUoreHHast TEXHUKa U CUCTEMbI XUn3HeobecneyveHus" 1 Npodonsto NoaroToBKM XonoanibHas TexHuKa
CUCTEMbI XU3HeobecneyeHus .
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