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Mporpamma omcumnnvHel "BakyymHas TexHuka"; 16.03.03 "XonoaunbHas, KpuoreHHas TexHuka U CMcTeMbl Xn3HeobecnedeHns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcumnnvHel "BakyymHas TexHuka"; 16.03.03 "XonoaunbHas, KpuoreHHas TexHuka U CMcTeMbl Xn3HeobecnedeHns".

Mporpammy omcuunnuHebl paspaboTan(a)(n) LouUeHT, K.H. (aoueHT) Ucpadunos O.U. (Kagenpa BbICOKOIHEPreTUIECKNX
npoueccos u arperatos, OTaeneHe NHPOPMaLIMOHHBIX TEXHONOMMIA N 3HepreTnyeckmx cuctem), Dllsrafilov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
Ork-8 CNOCOBHOCTbIO OCYLECTBASATE MOUCK, XpaHeHne, 06paboTky 1 aHanns HgopMaunm

N3 PasnUYHbIX UCTOYHMKOB 1 6a3 AaHHbIX, NPeacTaBnsTb ee B TpebyeMom cpopmate
C UCMONb30BaHNEM MHAOPMALIMOHHBIX, KOMMBIOTEPHBIX U CETEBbIX TEXHONOMUIA

MK-1 CNOCOBHOCTbIO BbISIBASITb CYWHOCTb HAY4YHO-TEXHUYECKMX NPOoBNeM, BO3HMKAOWMX B
Xo4e npogpeccrmoHanbHON OeATeNbHOCTU, U NpUBReKkaTb 4ns ux aHannaa
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

MK-13 CMOCOBHOCTBIO BLINONHATL PACHETHO-3KCNEPUMEHTaNbHbIE PaboTbl MO
MHOrOBapPUaHTHOMY aHann3y XapakTepUCTK KOHKPETHbBIX HA3KOTEMMepaTypPHbIX
06BEKTOB C LeNblo ONTUMU3ALMN TEXHONOMMYECKMX NPOLLECCOB

MNK-14 rOTOBHOCTbIO y4aCTBOBATb BO BHEOPEHUN TEXHONOMMYECKMX MPOLECCOB HayKOEMKOro
NPoOn3BOACTBA, KOHTPONS KayecTBa MaTtepuasnos, NPOLLECCOB MNOBbIIEHMWS
HaneXHOCTU U UBHOCOCTOMKOCTU SNEMEHTOB M Y3N0B MALUUH U YCTAHOBOK,
HNU3KOTEMNepPaTyPHbIX CUCTEM Pa3NMYHOro Ha3HavYeHus

MnK-2 rOTOBHOCTbIO MPUMEHATb OM3NKO-MaTeEMATUYECKMIA annapar, TeopeTnyeckume,
pacyeTHble U 3KCNepUMeHTanbHble METOObl UCCNEOOBAHUIA, METOLbI
MaTemMaTn4yecKoro U KOMMnbTEPHOro MOAENNPOBAaHUS B NpoLecce
npodpeccnoHanbHoM OesTeNbHOCTU

MK-6 CMOCOBHOCTbIO MPUMEHSITE MPOrPaMMHbIe CPeACTBa KOMMbIOTEPHOW rpadoviki 1
BU3yanvaauun peaynbTaToB Hay4YHO-UCCNenoBaTeNbCKON NesTeNbHOCTM, 0DOPMAAT
OTHYETbI U NPEe3eHTauumn, roTOBUTb JOK/aAbl U CTaTbyl C MOMOLLBIO COBPEMEHHbIX
OGPUCHBIX MHAPOPMALIMOHHBIX TEXHOOTMIA, TEKCTOBBIX 1 rpadoUYecKrx penakTopos,
CpencTB neyatu

MK-7 FOTOBHOCTbIO MPOEKTMPOBATL AETANN U y3bl C MCMONb30BAHUEM MPOrPaMMHbIX
CUCTEM KOMMbIOTEPHOrO NMPOEKTUPOBAHMS HA OCHOBE 3PGDEKTUBHOMO COYETAHUS
nepenoBbIX TEXHONOMWIA 1 BbINOMHEHNS MHOrOBapUaHTHbBIX PacyeToB

O6yyatolmiics, 0CBOVBLINA JUCLMUMANHY (MOOYNb):
JlonxeH 3HaTb:

- COBPEMEHHbIE ECTECTBEHHOHAY4HbIE 1 NMPUKIAAHbIE 3a8a4Y SNEKTPOIHEPreTUKM 1 ANEKTPOTEXHWKN, METOAbI 1
CPELCTBA VX PELlEeHMsI B HAYYHO-UCCNEL0BaTENbCKOM, MPOEKTHO-KOHCTPYKTOPCKOM,
NMPOV3BOLCTBEHHO-TEXHONOTMYECKON 1 APYrX BUAAX NPOGIECCHOHANBHON AeSATeNbHOCTW; TEXHONOMUW 1 CPeacTBa
06paboTku MHGPOPMALMK 1 OLLEHKW PE3YNbTATOB NMPUMEHNUTENBHO K PELIEHNIO MPOECCUOHANBbHBIX 3a4ay.

- NpUHUMNbI AN Bolbopa 060pyLoBaHMS U TEXHONOMMYECKON OCHACTKY;
- MPVHLMMBI NPOrHO3MPOBaHME NOCNELCTBU NPUHUMAEMbIX PELIEHNI;

JonxeH ymeTb:

- NPOBOAONTb aHAaNN3 COCTOAHUA N ONHAMUKIN nokasatenei kadecTea 06bEKTOB OeSATeNbHOCTU C UCMONb30BaHNEM
HeobXx0AUMbIX METO00B U cpencTs nccnenoBaHui;

- HaxXoAWNTb HecTaHaapTHble pelleHnsa NPoddeccnoHarbHbIX 3a4a4, NPUMEHSATb COBPEMEHHbIE METObl U CpencTBa
nccnenosaHmd, NPoeKTUpoBaHuA, TEXHONOrM4YeCckom NoAroToBKN npomn3eoacTea un aKkcnnyatauunn
ANIeKTPO3HEePreTnyeCknx n aneKTpPpoTeXHN4YeCKnx 06beKTOoB.

- OLleHMBaTb 3KOHOMMYECKOM 3PIPEKTUBHOCTN TEXHONOrMYECKUX NPOLLeCCOB, MHHOBALMOHHO-TEXHONOMMYECKNX PUCKOB
npn BHeopeHUN HOBbIX TEXHUKU U TEXHONOrniA;

JonxeH Bnagetb:
- cnocobamu co3gaHne MaTemMaTMyeckux Moaenein o6 bekToB NPOGECCMOHaNbHON AeaTeNbHOCTH;
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- COBPEMEHHbIMU N3MEPUTENbHBIMU N KOMMbIOTEPHBIMU CUCTEMAMU N TEXHONOTNAMU, HaBblkaM 0GDOPMIIEHNS,
npencTaBneHns 1 3alnTbl Ppe3ynbTaToB pelleHns NpogpeccnoHanbHbIX 3a4a4 Ha PyCCKOM U MHOCTPaHHOM 43blkax

- cnocobamu pa3paboTku 1 aHann3a 0606LWEHHBIX BAPUAHTOB PeLIEHNS NPOBIEMbI;

- cnocobamu ons agantaumm COBpPEMEHHbIX Bepcvn7| CUCTEM ynpasneHns Ka4eCTBOM K KOHKPETHbIM yClTOBUAM
npon3eonctea Ha OCHOBE MeXOyHapO4HbIX CTaHAAPTOB, OCYyLWeCTBIEHNe TEXHNYECKOro KOHTPpONA 1 yrnpasneHuns
Ka4eCTBOM;

- HaBbIKOM aHann3 COCTOSIHUS 1 OMHAMUKW NnokasaTenei Ka4ecTsa 06 beKTOB AEATENbHOCTY C UCMONb30BAHMEM
Heob6X04MMbIX METOLOB U cpenctse nccnenoBaHuia

- HaBbIKOM OLIEHKM MPOM3BOACTBEHHbIX 1 HEMPOM3BOACTBEHHbIX 3aTpat Ha obecneyeHne kaiecTea NPoayKLUK,
NnpoBeAeHVe MapkeTHra 1 NoarotToeka GruaHec-nnaHoB BbiNycka v peanuaaunm NeperekTUBHbLIX U
KOHKYPEHTOCNOCOBHbIX U30ENWii;

- HaBbIKOM MO pa3paboTka HOPM BbIPABOTKM, TEXHONOMMYECKX HOPMATUBOB HA Pacxod MaTepuanos, 3aroToBoK,
TOMN/AMBA U 3NEKTPO3HepPrum

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

- NMPUMEHSTb MOJyYeHHble 3HaHUSA Ha NPaKTUKE.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

[aHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.3 OucumnnuHbl (Mogynn)" OCHOBHON NpOheCCUOHANbHOW
obpasoBatenbHoi nporpammel 16.03.03 "XonoannbHas, KpUoreHHas TeXHUKa U CUCTEMBI Xn3HeobecneveHust
(XononounbHas TEXHVKA U CUCTEMbI XN3HeobecneyeHns)" 1 0THOCUTCS K AUCLUNIVHAM No BeiBopy.

OcBauBaeTcs Ha 4 kypce B 7, 8 cemecTpax.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4ETHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeMKoCTb AncUMnAnHbl coctaenseT 10 3a4eTHbix(bie) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 126 yaca(oB), B TOM umcne nekumm - 60 4aca(oB), npakTuieckme 3aHaTus - 42 yaca(os),
nabopatopHble paboTbl - 24 yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 198 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3K3aMeH B 7 CeMecTpe; 3a4eT B 8 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos un BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AucUUNAnHe (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
N Pa:a.:l.enb“l’I g.:;:#:nnuubl / Cemecrp) nx T?gﬂgg:)'(()OCTb Camo;goﬁsg:anbuaﬂ
1. |Tema 1. BeeneHue. 7 1 0 0 11
2. [Tema 2. MNMpenmeT 1 3apayum kypca 7 1 0 0 11
o e oo, | 7 | o | 0 : s
4. hoorposnnn koweromun yorasoso. | 7| 4 4 0 15
o o oo | 7 | 4 | 4 : i
6. Iﬁzsag Paboune Tena Kp1oreHHbIX 7 10 4 0 11
v Iﬁgfe; YCTaHOBKN KPUOTrEHHbIX v 10 6 0 12
o [fowa S roromsparopuraes | g | g | g : 2
9. L aroremnepaTyprs choroMs 8 | 4 6 6 20
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl
Tema 10. CoBpeMEHHbIE KPMOTrEHHblE
10. CACTEMB 8 6 4 6 38
Tema 11. BcnomoratensHoe
11.|o60pynoBaHME KPUOTEHHBIX 8 6 6 6 30
YCTaHOBOK.
NToro 60 42 24 198

4.2 CopepxaHue AUCLUMINHbI (MOBYNSA)
Tema 1. BBepeHue.
CtpaHuupbl uctopun. CoBpeMeHHbIE METOAbI 3aMOPO3KM.

["a3oanHamMmnyeckue acnekTbl KPUOreHHOM 0TKa4vkm ra3os. bbicTpoTa oTkayku KpnoHacoca. KospduumneHT otTkadku n
KO3 (pULIMEHT 3axBaTa MONeKyn rasa

KpMonoBepxHOCTbI0. MpunbnunxeHHbIn MeTon onpeaeneHus BuicTPOTbl AEACTBUS
KPVOBaKyyMHOr0 HAcoca CNOXHOMN CTPYKTYpbl. KOHCTPYKTBHBIE CXEMbI KPUOKOHAEHCALMOHHbIX

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

Tema 2. NMpepmet u 3apaum Kypca

OCHOBHbIE NOHATUS U TePMUHBI. OCHOBbI 0BLWEN TEOPUM PEDPUXEPATOPOB U OXMXUTENER. OBLMe NPUHLNMBI
MOCTPOEHUS KPUOTEHHBIX YCTaHOBOK.

OcobeHHOCTU NoNYyYeHNst XMAKOro renvs  Boaopoaa.
Pabouvie Tena KproreHHbIX CUCTEM.

YCTaHOBKU KPVOTEHHbIX CUCTEM.

PereHepaTopbl ra30BbiX KPYOrE€HHbBIX MALIMH.

CoBpeMeHHble HU3KoTeMMnepaTypHbIe U KPUOreHHbIE CUCTEMbI
BcnomoraTensHoe 060pyoBaHNE KPMOTEHHbBIX YCTAaHOBOK.

Tema 3. OcHOBbI 06LLell TeOpUM pechpuxepaTopoB U OXUXUTENEN.

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

CpaBHeHVe NpoLLECCOB APOCCENMPOBAHUS 1 aamabaTHOro M30SHTPOMHONO 1 anmabaTHOro HEM303HTPOMHOrO
NpoLLeCCoB pacwupeHuns. TepmoanHammyeckas cuctema. Napametpbl COCTOAHNSA. YPaBHEHNE COCTOSAHNS W
TepmoanHaMmnyeckmnin npoLiecc.

Tema 4. O6wme NPUHUMNbI NOCTPOEHUSA KPUOreHHbIX YCTaHOBOK.

Perenepauns xonona. KackagHble yCTaHOBKMW. YCTAHOBKU CO CTALMOHAPHBIMU NMOTOKaMu, yCTaHOBKU, paboTatowme no
uukny JNlnuHge. Vicnonb3oBaHune OByKpaTHOro gpoccennpoBaHus. NpuMmeHeHne ra3osbix cmeceli. [prMeHeHne
LeTaHOepoB. DXEKTOPHLIE CXEMBI.

Lnkn Oxoyna-TomcoHa (JluHge). Usotepmudeckuin gpoccenb apdpekT. AHann3 notepb B ApOCcesb-HOM uukne. NepBbi
3aKOH TepMoauHamukun. Tennota u pabota. BHyTpeHHsAS aHeprus. MNepBblilt 3akKOH TEPMOAMHAMUKK. TENNOeMKOCTb rasa.
YHuBEpcanbHoe ypaBHEHNE COCTOSHMS naeanbHoro ra3a. CMecb ngeanbHbiX ra3os.

Tema 5. Ocob6eHHOCTH nony4yeHus Xnaokoro renvmsi u sogopoaa

OxuxeHne Bogopoaa METOAOM ApoccennposaHus. MNonydyeHne napasogopona. OxuxeHne Bo-gopoaa ¢
NCNONb30BaHMEM Pa3NNYHbIX LMKNOB. YCTPONCTBO BOAOPOLHbBIX OXuxXuTenen. OXuxeHme renms B UmMknax ¢
netaHpepamu. ['envesble pedpuxepatopbl. KOHCTPYKLIMN OCHOBHbBIX Y3M10B refieBbiX pedoprxepaTopos v
oxuxutenein. MHOroKOMNOHEHTHbIE paboune Tena B 4pOCCenbHbIX cucTeMax. BTopoi 3akoH TepMoaMHaMUKK.
OcCHOBHblE NONOXEHWS BTOPOro 3aKkoHa TepMoanHaMukn. SHTponus. Linkn n Teopemsl KapHo.

Tema 6. Paboumne Tena KpUOreHHbIX CUCTEM.

TepMOJJ,I/IHaMI/I‘-IeCKI/Ie u Tennogusnyeckue CBOWCTBa MHEePTHbIX ra30B, a30Ta, Kucnopona. MHO-roKOMMNOHEHTHbIE
pa6o'-w|e Tena. OCHOBHble (pasoBble guarpaMmbl. ®daz3oBoe paBHOBECKE XKNOKOCTb-Nap, XMOKOCTb- TBEpPOOE TENO, ras-
TBEPLOOE TENO.

Unknbl Knoga, Neinanga v Kanuupsl. TepmognHammnyeckne npoueccol. Meton nccnenosaHus 1/4 npoLeccos.
WM3onpouecchl ngeanbHoro rasa. [MonntponHbin npouecc.

Tema 7. YCTaHOBKM KPUOreHHbIX CUCTEM.
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OcHoBbl METOAVK pacyeTa 1 TEPMOAMHAMUYECKON ONTUMM3aLUMmM YCTaHOBOK, paboTalollmx no o6paTHoMy LMKy
Ctupnunra, MNigpcpopna-MakMaroHa, Bionembe-TakoHuca, nynbcaunoHHast Tpy6a. CxeMbl ra3oBbiX KPUOreHHbIX MaLH.
Oc06EHHOCTU KOHCTPYKLIMIA ra30BbIX KPUOTEHHbIX MaLIVH.

Pacuet renvesoro oxuxutens. TepmoguHammyeckume umknbl. Liknbl napotypbuHHbIx yctaHoBok. Liuknbl asurateneit
BHYTPEHHEro cropaHus. Linknbl ra3oTypbUHHBIX YCTaHOBOK.

Tema 8. PereHepatopbl ra3oBbIX KPUOreHHbIX MaLUVH.

BnusHne adodpekTBHOCTU pereHepartopa Ha KNI uvkna. PacyeT pereHepatopoB.KoHCTpykumsa pereHepatos. CBoicTea
MaTepvanos, UCNONb3YeMbIX B pereHepaTtopax KpUOoreHHbIX MaLuH

Pacyet BogopogHoro oxuxmTens. TennonposogHocTb. OCHOBHOI 3aKOH TennonposogHocTu. KoadpdomumeHTt
TennonposogHocTu. AuddepeHumnanbHoe ypasHeHue TennonposogHocTi. Kpaesbie ycnosus. TemneparypHoe none.
YpaBHeHuve TennonpoeoaHocTW. CtaumoHapHas TennonpoBoaHOCTb Yepes NNocKyo cTeHky. CTaunoHapHas
TENNONPOBOAHOCTb Yepes LMANHAPNYECKYIO CTEHKY. TennonpoBoAHOCTb Yepes MHOMOCOMHYIO MAOCKYIO CTEHKY.
CraumoHapHas TennonpoBOAHOCTb Yepes WapOBYIO CTEHKY.

Tema 9. COBpeMeHHbIe HU3KoTeMnepartypHbieé CUCTEMbI

00630p COBPEMEHHbIX renneBblX, BOAOPOOHbIX , HEOHOBbIX , a30THbIX PEPPVXepPaTopoB 1 oXxuxuteneii. CoOBpeMeHHbIe
MUKPOKPUOreHHbIe CUCTEMbI. [a30Bble KpUoreHHble MallvHbl. Mera KpuoreHHble cucteMbl. 3akoH HbloToHa-PuxmaHa.
Kpatkue ceenieHus 13 Teopun nonobus. KputepumanbHble ypaBHEeHMS KOHBEKTUBHOMO TennoobmeHa. PacyeTHble
POPMyIbl KOHBEKTUBHOrO TennoobMeHa.

Tema 10. COBpeMeHHbIe KpnoreHHbleé CUCTEMbI

Komnpeccopa. Cructembl oxnaxneHus paboyero tena npu KoMnpummpoBaHuun. letaHnepsl. TennoobMeHHUKN.
Lpoccenn. KoHcTpykuum kpuoctaTos. N3onsuus. BakyymHoe obopynosaHue. TexHrka 6e3onacHoctu npu pabote ¢
Kpuocmctemamu.

azoBas MmawwnHa CTpnuHra. KOHBEKTUBHbIA TennoobmMeH. OCHOBbLI TEOPUM KOHBEKTUBHOIO TemnnoobmeHa. OCHOBbI
Teopun nofobusi. PakTopbl, BAUSIOLME HA KOHBEKTUBHBIV TENTO0OMEH.

Tema 11. BcnomorarenbHoe oGopy.u.osaHMe KPUOreHHbIX yCTaHOBOK.

Komnpeccopa. Cuctembl oxnaxaeHus pabodyero tena npu komnpummposaHun. JetaHaepsl. TennoobMeHHUKM.
Lpoccenn. KoHcTpykuum kpuocTaTos. N3onsuus. BakyymHoe obopynosaHue. TexHuka 6e3onacHocTu npu pabote ¢
kprocucTemamul asosas MmawuHa Mdpdpopna-MakMaroHa. Tennosoe nsnyyeHve, onpegenexue. Obwme ceefeHus o
TENnoBoMm nany4yeHmn. OCHOBHbIE 3aKOHbI TEMOBOrO U3NYy4eHUs.

5. MNepeuyeHb yue6HO-MeTOOMYECKOr0 0b6ecneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AuCUUIIMHE (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMTOPHYIO CaMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTAEMbHbIX TEM (Pa3fenos) AUCLMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYpPY, BbINONHSAT 3a4aHuUsi, HanpaBneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroLWMXCs PernaMeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTefbHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin @enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYPEXAeHNs
BbICLWEro npodgeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACcTB N0 AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMmble
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTtp 7
| TekyLymin koHTpOnD)
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

. OcHoBbl 06Lel TEOPUU PECPUXEPATOPOB M OXMXKXMTENENA.
. OcoBeHHOCTU NONYyYEHNS XNOKOro renns 1 BoAopoaa

. Paboune Tena KproreHHbIX CUCTEM.

. YCTaHOBKM KPUOTrEHHbIX CUCTEM.

. OcHoBebl 06Leli Teopun pedoprXepaTopoB 1 OXMXUTENEN.
. Obwme NpUHLMMNBI NOCTPOEHNS KPUOFEHHbIX YCTAHOBOK.

. Paboumre Tena KpmMoreHHbIX CUCTEM.
. YCTaHOBKYM KPUOFEHHBIX CUCTEM.

1 |TectupoBaHue MK-14, NK-13

2 |YcTHbI onpoc Ornk-8, rnk-1

3 [YcTHbIZ onpoc OrkK-8 , k-1

OrlK-8, MK-1, NK-13,
9K3aMeH MK-14, NnK-2, rk-e, rNK-7

NO|AW(NOOOIW

CemecTp 8
TeKyLLMI KOHTPO/Ib

8. PereHepatopbl ra3oBbiX KPUOreHHbIX MALUVH.
1 |YcHbiin onpoc MK-7 , 1K-6 , MK-2 9. CoBpeMeHHbIe HA3KOTEMMEPaTypPHbIE CUCTEMbI
10. CoBpeMeHHbIe KPUOTreHHbIE CUCTEMBI
11. BcnomoratensHoe 060pynoBaHne KpUoreHHbIX YCTaHOBOK.

) ) 8. PereHepatopbl ra3oBblX KPUOreHHbIX MaLLVH.
2 |Tectuposakme OfK-8 , TK-1 9. CoBpeMeHHble HM3KOTEeMMNepaTypHble CUCTEMbI
3 |YcTHbii onpoc ONK-8 , MK-1 10. CoBpeMeHHble KPUOreHHble CUCTEMbI

11. BcnomoratensHoe 060pynoBaHne KpUoreHHbIX YCTaHOBOK.

OriK-8, MK-1, MK-13,
3auer MNK-14, rK-2, rnk-e, rK-7

6.2 OnucaHue nokasartenen n KpUTepmes OLEHUBaHNS KOMMNETEHLMIA Ha pa3/uyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHnuBaHus

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns

OTnn4YHO Xopoluo Y nosn. Heyn.

Cemectp 7

TeKywW W i KOHTPONb

TectupoBaHue |86% npaBunbHbIX Ot 71% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Bonee. NpaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  |[OTBETOB U MEHEE. 1

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTn4Ho Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[oHsATHiAHBIN annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHBLIA annapaT  |Hey4oBNEeTBOPUTENBHO. 3
MpekpacHo ocBoeH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUAHBLIA annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |hparMeHTapHoe Mnu
MNMpogemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI U3 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. dhopmMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y noBnetBoputenbHoe  [Mbicnu, obcyxaathb
[MpeBocxonHOe yMeHme |Xopowee yMeHne yMeHne ONCKYCCUOHHbIE
gpopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBON  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
Mblcnu, obcyxaathb Mbicnu, obcyxaaTb Mblcnu, obcyxaatb
ONCKYCCUOHHblE INCKYCCUOHHbIE AVNCKYCCUOHHblEe
NONOXeHMS. MONOXEHUSI. NONOXeHMS.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 8

TekyLLUA KOHTPONb

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHBLIA annapaT  |Hey4OBNETBOPUTENBHO. 3
MpekpacHo ocBoeEH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |[oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTb
MNpeBocxonoHoe ymeHne (Xopowee ymeHue yMeHune INCKYCCUOHHblE
popmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBON  ([(OOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbICnn, 0bCcyXaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

TecTuposaHune |86% npaBuiibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasunbHbIX
otBeTOB 1 Honee. npasuibHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2

3auteHo

He 3auteHo

3auer

Obyuarowunitics obHaPYXMN 3HaHNE OCHOBHOMO
y4yebHO-NporpaMmMHoro matepuana B 06 beme,
Heobx0aMMOM NS fanbHelwein yuebbl 1
npencTosiei paboTbl MO CAELUANbHOCTY,
CNPaBWCs C BbINMONHEHVEM 3a0aHWA,
NpenyCMOTPEHHbIX MPOrpamMMoii AUCLMMANVHDI.

Obyuatowumitcs 0bHaPYXMN 3HAYUTENbHBIE
npo6enbl B 3HAHNSIX OCHOBHOTO
y4ebHO-NporpaMMHOro matepumana, fLonyctun
NPUHUMNANbHBLIE OWMOKU B BbINONHEHUN
npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
cnocobeH NpPoaonXuTs 0byyeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
JONOSTHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN

ancumnnnHe.
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MN11) onbiTa AeATeNbHOCTU, XapaKTepU3yHoLLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

MNpunoxeHne. PassépHyToe cogepxaHme OLEeHO4YHbIX CPeACTB - B NpukpennéHHom dpanne F_541960731/Test_1_2.pdf
Cemectp 7

TekyLUn KOHTPONb

1. TectnpoBaHue

Tembl 3,5, 6,7

B npunoxeHun TecT 1

https://shelly.kpfu.ru/pls/student/docs/F_541960731/Test_1_2.pdf

2. YcTHbIN onpoc

Tembl 3, 4

B npunoxeHun

https://shelly.kpfu.ru/pls/student/docs/F_541960731/Test_1_2.pdf

3. YcTHbIN onpoc

Tembl 6, 7

B npunoxeHun

https://shelly.kpfu.ru/pls/student/docs/F_541960731/Test_1_2.pdf

Ok3ameH

Bonpochbl k sk3ameHy:

. OCHOBHbIE MOHATUSA N TEPMUHBI.

. CtpaHuubl uctopun. CoBpemMeHHble METoAbl 3aMOPO3KU.

. Mpouecchbl BHYyTPEHHEro 1 BHELWHEro OXNaXxaAeHns.

. [lpoccennposaHue.

. AonabaTHoe U303HTPOMHOE paclWnpeHme.

. AnnabaTtHoe HEN303HTPOMHOE paclmpeHue. Beixnon.

. DKcepreTnyeckmin aHanuma.

. Unkn KapHo.

. Pabouve Tena onst HU3KOTEMMNEPATYPHbIX CUCTEM.

10. PereHepauus xonoga.

11. KackagHble yCTaHOBKM.

12. YCTaHOBKM CO CTaUMOHAPHbLIMM NOTOKaMK, YyCTaHOBKM, paboTatowme no uukny JiuHae.

13. Vicnonb3oBaHre AByKPaTHOro ApOCCennpoBaHnsS.

14. MNpumeHeHre ra3osbix cMeceit. NpuMeHeHre getTaHaepos.

15. OXeKTOpHbIE CXEMBI.

16. OXxunxeHne Bogopoaa METOLOM LPOCCENMPOBAHUS.

17. MNonyyeHue napasogopoia.

18. OxunxeHne Bogopoaa C MCrnonb30BaHWEM PasnnyHbIX LUKIOB.

19. YCTpONCTBO BOLOPOAHBIX OXUXMUTENEN.

20. OxunxXeHve renus B UMKNax ¢ neraHaepamm.

21. lenuesble pedopuxeparopbl.

22. KOHCTPYKUMN OCHOBHbIX Y3/10B FeNNEBbIX pedoprXepaTopoB U OXMXUTENEN.

23. TepMoaguHammyeckue n Tennoomsnyeckue CBOMCTBA NHEPTHBIX ra3oB, as3oTa, K1ucnopoaa.
24. MHOrokoMnoHeHTHble pabo4yve Tena.

25. OcHOBHble (ba30Bble Amarpammsl.

26. ®a3oBoe paBHOBECKE XMOKOCTb-MAP, XUAKOCTb- TBEPAOE TENO, ra3- TBepLoe Teno.

27. OCcHOBbI METOLMK pacyeTa 1 TePMOAMHAMMYECKON ONTUMU3aLMM YCTAHOBOK, paboTalowmx no obpaTHOMY LMKy
CtupnuHra, MNidpcpbopaa-MakMaroHa, Bionembe-TakoHuca, nynbcaunoHHas Tpyba.

28. CxeMbl rasoBblX KpMOreHHbIX MALLWH.

29. OCOBEHHOCTN KOHCTPYKLMIA ra30BbIX KPUOrEHHbBIX MaLWWH.

30. BnnsHue agpchekTuBHocTn pereHepartopa Ha K[ umkna.

31. Pacyert pereHepaTopos.

32. KoHcTpyKumMs pereHeparos.

33. CBolicTBa Matepranos, NCMONb3yEMbIX B pereHepaTopax KpUOreHHbIX MalinH.
34. O630p COBPEMEHHbIX FefIMeBbIX, BOAOPOAHBIX , HEOHOBbIX , a30THbBIX PECPUXEPATOPOB U OXUXKXUTENEIA.
35. CoBpeMEeHHbIE MUKPOKPUOTEHHbIE CUCTEMbI. [[a30Bble KPUOTEHHbIE MALUVHbI.
36. Mera KpuoreHHbIe CUCTEMBI.

37. Komnipeccopa.

38. Cuctembl oxnaxaeHusi paboyero Tenia npu KOMIPUMUPOBAHUN.

39. NletaHpepbl.

40. TennoobMEHHNKMN.

©CooNOOOh~wWN =
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
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Lpoccenw.

KoHCTpyKkuum KprnocTaTos.

N3onaums.

BakyymHoe obopynoBaHue.

TexHvka 6esonacHocTy npu paboTe ¢ KpuocucTemamm.

OcobeHHOCTM paboTbl KOMMPECCOPOB B XONOANSIbHbIX MaLLMHAX.
OCHOBHble TUMbl KOMMPECCOPOB, KX Knaccugukaums.

HasHayeHne 1 OCHOBHbIE TUMbI AeTaHAEPOB, 061aCTV UX NPUMEHEHNS.

MNprMeHeHe ypaBHEHWSI COCTOSIHUS aealbHbIX Y PearbHbIX ra30B NpY pacyeTe KOMNPECCo-PoB U feTaHAEepos.

TeopeTnyeckuin komnpeccop. HaukatopHas anarpamma TeopeTuyeckoro KoMnpeccopa.
TeopeTtnueckuin netaHnep. VinavkaTopHas anarpamMmma TeopeTnyeckoro aetaHaepa.
PaboTta TeopeTn4eckoro KoMnpeccopa u fetanaepa npy pasnMyHbix TePMOANHAMUYECKMX NPoLeccax.

OHepreTnyecKkne xapakTepmucTkin KOMNPECCOPOB 1 PaCIMPUTENBHbIX MALWH: NPON3BOAN-TENBHOCTbL U MOLLHOCTb.
CemecTp 8

TekyLUn KOHTPONb

1. YcTHbIA onpoc

Tewmbl 8, 9, 10, 11

B npunoxeruu
https://shelly.kpfu.ru/pls/student/docs/F_541960731/Test_1_2.pdf
2. TectupoBaHue

Tembl 8, 9

B npunoxenwnmn Tect 2
https://shelly.kpfu.ru/pls/student/docs/F_541960731/Test_1_2.pdf
3. YcTHbIN onpoc

Tembl 10, 11

B npunoxeruu
https://shelly.kpfu.ru/pls/student/docs/F_541960731/Test_1_2.pdf
3aver

Bonpochl k 3a4eTy:

. CpenHee nHaukaTopHoe faeneHvie B paboyeM LiMKne KoMrnpeccopa u fetaHaepa.

. TexHVKo-aKoOHOMMYECKast XapakTepUCTMKa XONoAuIbHbIX MOPWHEBbLIX KOMMPECCOPOB.

. KOHCTpyKUMU XONOAMNbHbBIX MOPLHEBBIX KOMMNPECCOPOB, NX Knaccudukauums.

. OericTBnTENbHBIE Paboyne NPOLECCH MOPLIHEBOr0 KOMMPECCOpa.

. lnavkaTtopHas anarpamma oeincTBUMTENbHOrO NOPWHEBOro KoMnpeccopa.

. CxemMatuanpoBaHHble MHOMKATOPHble AvarpaMMbl 0eiCTBATENbHOMO NOPLHEBOro KOMMPecco-pa.
. Mpon3BoauTENbHOCTL AEACTBUTENBHOO XONOAMIBHOrO NOPWHEBOrO KOMMNpeccopa. VHaMKa-TOpHbIA KO3goepUneHT

noga4u.
8. Npon3BOAMTENBHOCTD AENCTBUTENBHOrO XONOAMIBLHOIO MNOPLWHEBOro koMnpeccopa. Koagohu-umnmeHT CKpbIThIX MOTEPD.
9. MoWwHOCTb BEeNCTBUTENBHOrO NOPLWHEBOro KOMMIpeccopa.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

KoadhgomumeHTbl NonesHoro AecTBMSt OQHOCTYNEeHYaTbiX KOMMNPECCOPOB.

PerynuposaHne npon3BoanTENbHOCTM MOPLHEBbLIX KOMMPECCOPOB.

MHorocTyneH4aToe cxartue ra3oB. TeOpeTU4YeCcKnin MHOroCTyneH4YaThbli KOMIPECCop.

MprYnHbl Nepexoa OT O4HOCTYMNEeHYATOro CXaTtns K MHOTrOCTYrNeH4YaToMy.

PacnpeneneHve naBneHuid npu MHOrOCTYNEHYATOM CXaTUN.

PacuyeT nopluHeBOro koMnpeccopa. JTtarnbl NPOEKTUPOBaHKS KOMMpeccopa.

Ma30MHaAMUYECKMii pacyeT NOPLHEBbLIX KOMMPECCOPOB.

LunHamunyeckmnin pacyeT NopLHeBbIX KoMNpeccopoB. OCHOBHbIE KMHEMATUYECKNE COOTHO-LIEHUS.
JunHaMnyeckmnin pacyeTt NopLHEBbIX KOMNPECCOPoB. Cubl MHEPLMY B NMOPLIHEBOM KOM-MPECCOPE.
PacyeT MaxoBvka nopLHEBOro KOMMIpeccopa.

PacyeTHble pexXuMbl XonoanIbHbIX MOPLHEBLIX KOMMPECCOPOB.

SHepreTuyeckuin banaHc. HeobpatuMble NoTepy U OLEHKa 3gPPEKTMBHOCTY NMOPWHEBOro AeTaHaepa.
KoHCTpykuum opraHoB razopacnpeneneHns nopwHeBoro getaHaepa.

YCTpOiCTBO U NPUHLMUN AEACTBUS BUHTOBBIX KOMMPECCOPOB.

KOHCTpYKUUKN BUHTOBbLIX KOMMPECCOPOB.

[Mpon3BOANTENBHOCTL BUHTOBBIX KOMMPECCOPOB M MPUYUHBI CHUXEHMWS UX SHEPTEeTUYECKON 300GOEKTUBHOCTMW.
["leomeTpuyeckne xapakTepUCTUKN BUHTOBbIX KOMNPECCOPOB.

TeopeTnyeckne MHAMKATOPHbIE AMarpamMMbl BUHTOBbLIX KOMAPECCOPOB.

JericTButenbHble MHAMKATOPHbLIE AMarpamMMbl BUHTOBBIX KOMIPECCOPOB.

KoadhdpmumeHT nogaym BUHTOBOro MacnosarnonHeHHOro KoMrnpeccopa.

MowHocTb, NoTpebnsieMasi BUHTOBbIM KoMnpeccopoM, ero KM .

. YcTpoiicTBo 1 npuHuMn geicteus. Knaccudoukaums nopliHeBbIX JeTaHAEPOB HU3KOTEMME-PATYPHON TEXHUKN.

3AE
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32. KonnyecTtBo Macna, nogasaeMoe B BUHTOBOV MacnosanonHeHHbI KOMIPeccop.

33. TexHonornyeckune cxemol 1 ycnosust pabotel BMK.

34. Cvnbl 1 MOMEHTbI CWN, AEACTBYIOWME HA POTOPbI BUHTOBOrO KOMMNpeccopa.

35. CpaBHeHWe appeKTMBHOCTY paboTbl NApoBbIX X0NoAMbHbIX MawnH ¢ BKC n BMK.

36. TexHnKO?3KOHOMUYEeCKas XapakTepmncTka X0NnoauIbHbIX BUHTOBbLIX KOMMNPECCOPOB.

37. KOHCTPYKTUBHasA cxema 1 NpuHUMN OeCTBAS NNaCTUHYaTOro poTaunoHHOro KOMnpeccopa.

38. MNpon3BoANTENBHOCTb NNACTMHYATOrO POTALMOHHOIO KOMMpeccopa, notpedbnsiemas mow-HocTb 1 KM L.
39. PoTaunoHHbIe KOMAPeCccopbl C KaTAWUMES pOTOPOM. YCTPOWCTBO Y NPUHLMN OEACTBUSI.

40. MpownsBoanTenbHOCTb, NOTpedbnsiemas MowHocTb 1 KM, poTaunoHHbIX KOMIPECCOPOB C Ka-TAWMMCS POTOPOM.
41. CnupanbHble komnpeccopbl. TexHnko?akoHoMuYeckas xapakTtepuctuka CIMK v npuHumn ero paboTbl.
42. TexXHNKO-3KOHOMUYECKAs XxapakTepmncTmka KOMIpeccopoB ANHAMUYECKOro AeNCTBIS.

43. KOHCTpyKTMBHAs cxema 1 NPYHUMMN OEACTBUS OBYXCTYNEHYATOro LLEHTPOBEXHOro KOM-npeccopa.

44. Pabo4me npoLecchl B OBYXCTyNeHYaToM LEHTPobeXHOM KOMMNpeccope.

45. be3pa3MepHble NapameTpbl LIeHTPobeXHOro KoMnpeccopa.

46. TeopeTtuyeckas 1 BHYTPEHHAS MOWHOCTb cTyneHn LIKM.

47. OCHOBHbIe 311eMeHTbI LIEHTPOBEXHbIX KOMNPECCopoB (paboyee koneco, Anddy30pbl, 06paT-HO-HaNPaBNSOLLNI
annapar, BXO[HbIE 1 BbIXO[HbIE YCTPOCTBA).

48. XapakTepuUcTrku LeHTPOoBEXHbIX KOMNPECCOPOB 1 PErYNIMPOBaHNE X MPOVU3BOANTENBHO-CTH.

49. PacyeT LueHTpobexXHOro KoMnpeccopa XonoAnabHON MawWwnHbI.

50. TexHnKO ? SKOHOMMYECKas xapakTepucTuka, KOHCTPYKTMBHAS CXeMa 1 NPUHLUMN OEACTBUS OCEBbLIX KOMNPECCOPOB.
51. CTyneHb oceBOro komMnpeccopa. TpeyrobHUKM CKOPOCTEN B CTyMNEHN OCEBOr0 KOMMPECCO-pa.

52. bespasmepHble NapameTpbl, BHYTPEHHSS MOLWHOCTb, KO3(MUMEHT peakTnBHOCTHY, ruapas-nudeckuii KM IO oceBoro
KoMnpeccopa.

53. PacwuputenbHble MalwmHbl ANHAMNYECKOro OeCTBUS.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHMBaHUA 3HAHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapakTepn3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y perlictByeT 6annbHO-pERTUHIOBas CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UTorosas
goopma kKoHTponst - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyooBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUIA, HAaBbIKOB U (UNN) OnbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNA KOMMETEHLLMIA 6annos
Cemectp 7

TekyLLUA KOHTPONb

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmiics nonyyaeT onpenenéHHoe KONnM4ecTBo 1 30
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBnibHO BbINOMHEHHbIX 3a4aHWUA.

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA HA NPakKTUNYeCKNX 3aHATUSAX. 06yqa+ou4|/|ec9|

BbICTYyNnakOT C ooknanamu, COO6LI.I,eHVI9|MVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 2 10
ONCKyCCuhKn, OTBEHAOT HA BOMPOCHI npenonaBartens. OueHnBaeTcs YPOBEHDb
JOoMallHelrn NoAroTOBKK Mo TeMe, CMOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb 3 10

mMaTepuan, aHanMampoBaTb, POPMYNNPOBATL COGCTBEHHYIO NO3ULNIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOMN MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNaaeHue MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CcnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN N YMEHUA NMpKn
aHanu3se NpobneMHbIX CUTyaunin 1 PeeHNN NPaKTUYECKNX 3aAaHniA.

CemecTp 8
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb
YCTHbIA ONpoC |YCTHbI ONPOC NPOBOAMNTCS HAa NPaKTUYECKMX 3aHATUAX. Obydyatowmecs

BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9|MVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 1 25
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaeTcs YPOBEHDb
JOMallHern NoAroToBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb 3 10

maTepvan, aHannm3nposaTb, POpMynMpoBaTb COﬁCTBeHHYIO no3nunio, oteeyatb
Ha OOMNMONHUTEeIbHbIE BOMPOCHI.

TecTuposaHue |TecTupoBaHWe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo 2 15
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHns) n Bpems Ha
noaroToBky. 3a4€T NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OLeHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA 1 PELLEHUN NPAKTUYECKNX 3a0aHWiA.

7. MepeyeHb nuTepatypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMNHbI (MOLYNSA)

OcBoeHue aucumnauHbl (MOSyns) NpeanonaraeT n3yYeHne OCHOBHOW 1 LONONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYyNHA 00yyatowmnMcs B OAHOM U3 ABYX BapUaHTOB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBEpCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA GbNNOTEYHbIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 04HOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHON nnTepaTtypbl, HEOBXOAMMO AJ1S1 OCBOEHUS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MpunoxeHun 2 kK paboyeli nporpamMme AncUmnavHel. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWA U NPU N3MEHEHUM KOMNEKTOBaHNS ooHA0B Hay4Hoi
6ubnuotekn Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

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

9. MeToguueckue ykasaHusl oisi 06y4yaroLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaumm

nekumu B xone NeKUMOHHbIX 3aHSATWI BECTU KOHCTNIEKTUPOBaHWE y4ebHOoro matepuana npenonaBaeMbim
npenogaeateneM. ObpalaTb BHIMaHME Ha KaTeropvu, hopMynMpoBKY, PackpbiBaoWme CoaepxaHme
TEX NN UHBIX SIBNEHWI 1 MPOLLECCOB, Hay4HblE BbIBOAbI M MPaKTMHeckue pekoMeHaaunm. B koHue
CeMecTpa y CTyAeHTa [OMXeH ObiTb KOHCMEKT NEKLUI HA BCE NPOMLEHHbIE TEMbI.

npakTuyeckme | Bo Bpems npakTuyeckmx 3aHsTuin ByayT pelleHbl 3a4a4v no Teme npoinaeHHbIX nekumii. Bo Bpemsi

3aHATUSA napbl NPakTNYECKMX 3aHATMIA MUHUMYM OLMH CTYLOEHT Ha 0AHO 3aHsTuMe ByneT BbIBOOMTCS K 4OCKe
ons pasbopa peleHust 3agadn. Takxe Ons 0OMONHUTENbHOIO MNOHSATUS TeMbl 6y yT BbloaBaTLCS
3aga4u ons peweHust Ha oom. [ns cTUMynsumMm cTyoeHToB Npu pelweHun 3anay 6ynyT BolcTaBNSTbCS
OOMNOMHUTENbHbIE HBannbl.

KETPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| JTabopaTopHble paboTbl NPOBOANTCS B CNeUnanM3npoBaHHbIX ayauTOpusX, roe HaxoasaTcs

paboThbl nabopaTtopHble ycTaHOBKW. B nepsoii nonosuHe napbl CTyOEHTbI MOCNE U3y4YeHNs MeToANYeCcKoro
nocobusi no npoeeeHWi0 NabopaTopHbIX PaboT NPOM3BOAST SKCMEPUMEHThI HA YCTaHOBKaX U
COCTaBNAOT NPOTOKON U3MepeHuii. [lanee cTyneHTbl 0OPMASIOT OTYET NPOBeAeHUs NabopaTopHO
paboThbl B COCTaB KOTOPOro BXOAUT: TEopeTnyeckas 4acTb, 9KCNeprMeHTanbHas 4acTb, pacyeTHas
yacTb 1 BbiBoA. [ocne BbINONHEHUS AaHHbIX AEACTBUIA CTYOEHT 3aWuiuaeT agaHHyo paborTy.

camocTosi- | HaumHasi nogroToBky K 3aHATUIO, HEOBX0AUMO, NPEX e BCEro, ykasaTtb CTyAeHTaM CTpaHuUbl B
TenbHas KOHCMEKTE Nekunii, pasnenbl y4ebHMKOB 1 y4ebHbIX Nocobuii, 4ToObl OHY nonyymnn obwee
paboTa NpPeLCTaBNEHNE O MECTE 1 3HAYEHWW TEMbI B M3y4aeMOM Kypce. 3aTeM crienyeT PEKOMEHL0BATh UM
nopaboTatb C LOMOMHUTENBHOW NNTEPATYPO, caenaTh 3anncy N0 PEKOMEHLOBAHHBIM UCTOYHMKAM.

TecTpoBaHue | MNocne nocneaHux Nekuus B3sTb y NpenonasaTens nepeyeHb BOMPOCOB K TECTY U NOAFOTOBUTCS
Hagnexatwwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BOMPOCHI, KOTOPbIE HE U3YHanu, TO HYy>XHO
0bpaTnTcs K NnpenofasaTento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT He NMOHATHbIE BOMPOCHI, TO
MoMpoCUTb NpenofaBaTenst pa3bsCHUTb AAHHbIE BOMPOCH! BO BPEMSI KOHCYNbTaLum

YCTHbIi onpoc | OByyatowmecst NonyyatoT BOMPOCH! MO OCBEWEHUNIO Onpeaen&HHbIX TeopeTNYECKX BOMPOCOB Mu
peleHnio 3aaay. PaboTta BbINONHAETCS YCTHO M OTBET OaeTCs B Pa3BepHYTOM BUAe Npernoaasarenio.
OueHunBaloTCS BRageHve Matepuanom no teme paboTsl, aHanMTMYeckme cnocobHOCTH, BnageHue
MeTodaMu, yMEHUs 1 HaBbIK1, HEOOX0AUMbIE AN BbINONHEHUS 3a0aHUI

aK3aMeH Mocne nocneaHWX Nekuuii B3sSTb y NpernoaasaTtens nepeyeHb BOMPOCOB K 3K3aMeHy 1 NoAroTOBUTCS
Hagnexauwwum obpasom. Ecnv B nepeyHe Bonpocos 6yayT BOMPOCHI, KOTOPbIE HE U3y4anu, TO HYy>XHO
0bpaTnTcs K NnpenofaeaTento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT He NOHATHbIE BOMPOCHI, TO
NoMpoCUTb NpenoaBaTenst pas3bsCHUTb AAHHbIE BOMPOCH! BO BPEMSI KOHCYNbTaLum

3avert Mocne nocneaHUx nekuus B3siTb y Npenoasatensi nepeyeHb BOMPOCOB K 3a4eTy 1 MOArOTOBUTCS
Haonexawum obpasom. Ecnu B nepeyHe Bonpocos 6yoyT BOMPOCHI, KOTOPbIE HE N3y4anu, TO Hy>XHO
obpatutcs K npernogasatento 3apaHee. Ecnu B nepeyHe Bonpocos 6yayT He MOHSATHbIE BONPOCHI, TO
MonpocuTb NpenoaasBaTens Pa3bsCHUTbL JaHHbIE BOMPOCHI BO BPEMSI KOHCYNbTaLMm

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYaET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelueHns ons caMoCTOATENBbHON paboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKO C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep 4ns pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneuvanunsmposaHHas nabopaTtopus.

12. Cpe,u,cma apgantauum npenopgasaHus auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMmMocTy B 06pas3oBaTesibHOM NMPOLIECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexHonorum, obneryarowme
BOCMpUsITAE NHpopMaLIMKN 0ByYatoWMMUCS MHBANIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBbHOCTU BbICTYMEHNS 0ByyatoLerocs npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHmsmMu ®IOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 16.03.03

"XonogunbHas, KpMoreHHas TEXHUKA U CUCTEMbI XUn3HeobecneyeHns" 1 NPOOU0 NOArOTOBKU "XonoaunbHas TexHuka u
CUCTEMbI X13HeobecneyeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.3 BakyymHas TexHuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHne noarotosku: 16.03.03 - XonoaunbHas, KpUoreHHas TEXHUKa U cUCTEMbI XUn3HeobecneyeHus
Mpogounb NOArOTOBKM: XONOAMIbHAS TEXHWUKA Y CUCTEMbI XM3HeobecrnevyeHus

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. TennotexHuka: Y4ebHoe nocobue / B.A. KyouHos, 9.M. KapTawos, E.B. CtedpaHiok. - M.: KYPC: HAL MH®PA-M,
2015. - 424 c.: un.; 60x90 1/16. - (Buicwee obpaszosanue). (nepennet) ISBN 978-5-905554-80-3. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=486472
2. IHXeHepHbIe CUCTEMbI MOMELLEHWI C UCKYCCTBEHHBIM NIbAOM UnK cHeroMm: YuyebHoe nocobue / O.4. KokopuH, H.B.
Tosapac. - M.: KYPC: H/L NH®PA-M, 2014. - 240 c.: 60x90 1/16. (nepennet) ISBN 978-5-905554-32-2. Pexxum
noctyna: http://znanium.com/catalog.php?bookinfo=390306
3. AHanuTnyeckre peleHns napabonmyeckmx 1 runepbonnyecknx ypaBHeHnii TennoMacconepe-Hoca: YuebHoe nocobue
/ N.B.KyanHos, B.A.KyawnHos; Noa 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 pgoctyna: http://znanium.com/catalog.php?bookinfo=405593

JdononHutenbHaa nuteparypa:

1. TexHonorus MawnHOCTPOeHMs. BbicokoaHepreTniyeckre n KOMGUHMPOBaHHbIE MeToabl 06paboTku: YuebHoe nocobure /
N.0O. AsepbsiHoBa, B.B. Knenvkog. - M.: ®opym, 2008. - 304 c.: un.; 60x90 1/16. - (Mpod. obpazosaHue). (Nepenner)
ISBN 978-5-91134-268-5. - Pexxum poctyna : http://znanium.com/catalog.php?bookinfo=146817.

2. Nazepsbl yNbTPOKOPOTKMX MMNYNbCOB U UX NpuMeHeHust: YuebHoe nocobue / M.I7. Kptokos. - JonronpyaHblii:
NHTennekt, 2012. - 248 c.: 60x90 1/16. (0bnoxka) ISBN 978-5-91559-091-4,. - Pexum poctyna :
http://znanium.com/catalog.php?bookinfo=365088.

3. dunauka razosoro paspsga / KO.M. Pansep. - 3-e nsg., nepepab. u non. - JonronpyaHblit: Mutennekt, 2009. - 736 c.:
70x100 1/16. (nepennet) ISBN 978-5-91559-019-8. hitp://znanium.com/catalog/product/210610

KETPOHHBH
B_EPCHTET

3AE
CrpaHxuua 15 13 16. Bl YHH
ARl i OF ALK O AHATVTAHECKAR CHICTEMA Kby



Mporpamma omcumnnvHel "BakyymHas TexHuka"; 16.03.03 "XonoaunbHas, KpuoreHHas TexHuka U CMcTeMbl Xn3HeobecnedeHns".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.3 BakyymHas TexHuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 16.03.03 - XonoaunbHas, KpUOreHHas TEXHUKa U CUCTEMbI XUn3HeobecneyeHuns
Mpogounb NOArOTOBKM: XON0AMIbHAA TEXHWKA U CUCTEMbI XM3HeobecrnevyeHus

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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