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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 AnCUMNANHBI cocTaBnseT 11 3ayeTHbix(bie) eanHuL(bl) Ha 396 yaca(os).

KoHTakTHas paboTa - 114 yaca(oB), B TOM uncne nekumm - 56 yaca(os), npaktuyeckme 3aHatus - 38 yaca(os),
nabopatopHble paboTbl - 20 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 246 yaca(oB).
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 : a0
4. hoorposnnn koweromun yorasoso. | 7| 4 4 0 30
o o o | 7 | 4 | ¢ : so
6. Iﬁzsag Paboune Tena Kp1oreHHbIX 7 10 4 0 30
v Iﬁgfe; YCTaHOBKN KPUOTrEHHbIX v 10 6 0 20
o [fowa S roromsparopuraes | g | g | g : 2
9. L aroremnepaTyprs choroMs 8 | 2 4 4 14
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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 4 4 4 14
Tema 11. BcnomoratensHoe
11.|o60pynoBaHME KPUOTEHHBIX 8 6 4 6 28
YCTaHOBOK.
NToro 56 38 20 246

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

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

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
3. OcHoBbI 06Lei TeOpUU PechpuXepPaTopoB N OXUXUTENEN.
4. Obwwme NPUHLMMBI NOCTPOEHNS KPUOFEHHBIX YCTAHOBOK.
1 |TectmpoBanue MnK-7, rK-6 5. OcoBeHHOCTU NONMYyYEHWS XMOKOro refns 1 BoAopoaa
6. Pabouve Tena KproreHHbIX CUCTEM.
7. YCTaHOBKM KPUOTrEHHbIX CUCTEM.
2 |Yerheii onpoc OrK-8 3. OcHoBbI 06LLei TeOpUU PechpUXepPaTOPOB N OXUXKUTENENA.
4. O6wme NPMHUMMbI NOCTPOEHMUS KPUOTEHHBIX YCTaHOBOK.
o i 1. BeeneHue.
3 |YeTHsi onpoc MK-1 2. MpenmeTt n 3agaym kypca
Or1K-8, INK-1, MK-13,
Sk3ameH MK-14, rK-2, rik-e, rK-7
CemecTp 8

TeKyLLMI KOHTPO/Ib

KOHTpOnbHas 8. PereHepatopbl ra3oBbiX KpUOreHHbIX MALLVH.
1 pabota NnKk-13, rnK-14 9. CoBpeMeHHbIe HA3KOTEMMEPaTYPHbIE CUCTEMbI
10. CoBpeMeHHbIe KPUOTreHHbIE CUCTEMBI

8. PereHepaTopbl ra30BbiX KOUOreHHbIX MaLllnH.
9. COBpeMeHHbIe HNU3KOoTEMNEepPAaTypHble CUCTEMDI

MK-1 10. CoBpeMeHHble KPUOTreHHbIE CUCTEMBI
11. BcnomoratensHoe 060pynoBaHne KpUoreHHbIX YCTaHOBOK.

2 |TectmpoBaHue Orl1K-8

3 [YcTHbI onpoc

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 OCHOBHOIO 3HauMTeNbHble Npobensl
cucTemartumyeckoe un y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi mMaTtepuana, LonycTun
martepvana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3ajaHus, YCBOWST OCHOBHYIO no npodpeccuum, NpenyCMOTPEHHbIX
npenycMoTpeHHbIe nnteparypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO nuTEpaTypy v|nporpammon NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HakKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
[ONOMHUTENbHOW CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTeparypon, xapaktep 3HaHuiA no PEKOMEH00BAHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammon npodeccnoHanbHom
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 COOTBETCTBYIOWEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpPYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenogasaTens.
y4ebHO-NporpaMmMHoro
maTtepuana.
CemecTp 8
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbl  (3anaHns BbIMOMHEHDI
pabota BCE 3alaHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
MNpogeMoHCTpMpoOBaH  [3agaHuii. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCTpMpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCXoAHble [MpooeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLWMNA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPUMEHSATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTK
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHNSA U |[YMEHUS K BbINOMHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHuI.
TecTnposaHue [(86% npasuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npasuibHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2
YcTHbI onpoc |B oTBeTe ka4ecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PaCcKpbITh. packpbiTa. OtBeT cnabo [[MoHATWAHLIA annapart 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUpPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTU4YHO. lMoHumMaHune maTtepmana
NOHATUMHLIA annapaTt. |NOHATWUIHLbIA annapaTt. |[loHMMaHWe oTOeNbHbIX |pparMeHTapHoe unm
lMponoemoHcTpuposaH  |[1poaeMOHCTPUPOBAH  |MONOXEHWUA 13 oTcyTCcTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWIA YPOBEHb matepuana no Teme. dhopmynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
gpopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBON  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbiCnn, 0bCcyxaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE INCKYCCUOHHbIE
MONOXeHMS. MONOXEHUS. MONOXeHMS.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

cnpasucs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX Nporpammon 3afgaHnin n He

NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOLONXNUTL 00yYEeHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpCcUTeTa K
npocpeccrmoHanbHoM nedaTenbHoOCcTy 6e3
LOMNOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3aJaHWUS UK UHblEe MaTepuarnbl, Heo6XxoaUMble AN OLLEeHKU 3HAHWUIA, YMEHUIA,
HaBbIKOB U (MN1N) onbiTa AeATeNbHOCTU, XapakTepUu3yoLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLMIA B Npouecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

MpunoxeHune. Pa3BépHyToe coaepXaHne OLEHOYHbIX CPEACTB - B NpukpennéHHoMm dhanne F846153732/Test 1_2.pdf
Cemectp 7

Tekywuin KOHTPONb

1. TecTupoBaHue

Tembl 3,4,5,6,7

B npunoxeHumn TecT 1

https://shelly.kpfu.ru/pls/student/docs/F846153732/Test_1_2.pdf

2. YCTHbIN onpoc

Tembl 3, 4

B npunoxeHum

https://shelly.kpfu.ru/pls/student/docs/F846153732/Test_1_2.pdf

3. YcTHbIN onpoc

Tembl 1, 2

B npunoxeruu

https://shelly.kpfu.ru/pls/student/docs/F846153732/Test_1_2.pdf

Ok3ameH

Bonpochbl K ak3ameny:

. OCHOBHbIE MOHATWSA N TEPMUHBI.

. CtpaHunubl uctopuun. CoBpemMeHHbIe METOAbI 3aMOPO3KU.

. Mpoueccbl BHYTPEHHErO U BHELWHEr0 OXNaXaeHns.

. poccenvposaHue.

. AonabaTHOe U303HTPOMHOE PaCWNPEHME.

. AonabaTtHoe HEM303HTPOMHOE paclupeHue. Beixnon.

. OKCepreTnyeckun aHanms.

. Uukn KapHo.

. Pabouve Tena ons HA3KOTEMMNEPATYPHBLIX CUCTEM.

10. PereHepaumsa xonoaa.

11. KackagHble yCTaHOBKMW.

12. YCTaHOBKM CO CTauMOHAPHBIMM MOTOKaMK, YCTaHOBKM, paboTarowume no umkny JinHae.
13. Vicnonb3oBaHne AByKpaTHOro 4pocCennpoBaHuns.

14. MNpumeHeHVe ra3osbix cMeceit. NpuMeHeHe aeTaHaepos.

15. OXEKTOPHbIE CXEMBI.

16. OxunxeHve Bogopoaa METO40M LPOCCENMPOBaHUSI.

17. MNonyyeHne napasonopoaa.

18. OxunxeHve Bogopoa C MCMoNb30BaHWEM Pas3NNYHbIX LNKIOB.

19. YCTPONCTBO BOOOPOAHBIX OXMXUTENEN.

20. OXuxeHue renus B LUUKnax ¢ getaHaepamu.

21. enuesble pedopuxepartopsl.

22. KOHCTPYKLMMN OCHOBHbIX Y310B refiMeBbIX pedprXepaTopos 1 OXMXMTENen.

23. TepmoguHammyeckume n Tennomanyeckmue CBOMNCTBA NHEPTHbIX ra3oBs, a3oTa, Knucnopoaa.
24. MHOrokoMnoHeHTHble pabo4yne Tena.

25. OcHoBHble (ha3oBble Anarpammsi.

26. ®a3oBoe paBHOBECKE XMOKOCTb-Map, XUAKOCTb- TBEPAOE TENO, ras- TBepnoe Teno.

O©oo~NOOOThWN =
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27. OCHOBbI METOAMK pacyeTa v TEPMOAVHAMUYECKOW ONTUMM3ALIUM YCTAHOBOK, paboTarowmx no 0bpaTtHoOMy LMKy
CtupnuHra, MNicpgpopaa-MakMaroHa, Bionembe-TakoHuca, nynbcaunoHHas Tpyba.

28. CxeMbl ra3oBblX KpMOreHHbIX MaLUVH.

29. OcobeHHOCTN KOHCTPYKLMIA ra30BbiX KPUOreHHbIX MaluH.

30. BnmsaHve adpdpexkTneHoCTM pereHepatopa Ha KM uvkna.

31. PacuyeTt pereHepaTopos.

32. KoHCTpyKuns pereHepaTos.

33. CsoictBa MaTepranos, MCMOMb3YEMbIX B pereHepaTopax KPUOoreHHbIX MallvH.

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

36. Mera kpuoreHHble CUCTEMBI.

37. Komnpeccopa.

38. Cuctembl oxnaxaeHust paboyero Tena npu KOMNPUMUPOBAHNM.

39. HetaHnepsl.

40. TennoobMeHHMKMN.

41. Opoccenn.

42. KOHCTpyKUMM KPNOCTaTOB.

43. N3onsaumns.

44. BakyymHoe obopynoBaHue.

45. TexHuka 6e3onacHocTi Npu paboTe ¢ KpUocucTeMamu.

46. OcobeHHOCTU PaboThbl KOMMPECCOPOB B XONOAUNBHBIX MAlUMHAX.

47. OCHOBHbIE TUMbI KOMMNPECCOPOB, UX Knaccudurkaums.

48. HasHayeHve 1 0CHOBHbIE TWMbl AETAHAEPOB, 06NACTU UX NMPUMEHEHNS.

49. NpryMeHeHne ypaBHEHUS COCTOSHNS naeanbHbIX U peanbHbIX ra3os Npy pacyeTe KOMNPEecco-poB 1 AeTaHAepoB.
50. TeopeTnyeckuin komnpeccop. NHaukatopHas amarpamma TeopeTm4eckoro Komnpeccopa.

51. TeopeTtnyeckuin petannep. inaukatopHas ovarpamma TeopeTmyeckoro getaHaepa.

52. PaboTa TEOpeTUHECKOro KoMnpeccopa v AeTaHaepa npy pasinyHbiX TEPMOAMHAMUYECKMX NPOLLECCaX.
53. OHepreTuyeckne xapakTepmcTMkm KOMIPECCOPOB 1 PaCWNPUTENBHBIX MALUVH: MPOU3BOAN-TEIbHOCTb 1 MOLHOCTb.
CemecTp 8

Tekywuin KOHTPONb

1. KoHTponbHas pabota

Tembl 8,9, 10

PacuyeTt negoreHeparopa nepuoanyeckoro AencTauns
https://shelly.kpfu.ru/pls/student/docs/F846153732/Test_1_2.pdf

2. TectupoBaHue

Tembl 8, 9

B npunoxenumn Tect 2

https://shelly.kpfu.ru/pls/student/docs/F846153732/Test_1_2.pdf

3. YcTHbIN onpoc

Tembl 10, 11

B npunoxeruu

https://shelly.kpfu.ru/pls/student/docs/F846153732/Test_1_2.pdf

3auert

Bonpochl k 3a4eTy:

. CpefHee nHaukaTopHoe faeneHvie B paboyeM LMKne KoMnpeccopa u jetaHaepa.

. TEXHNKO-9KOHOMUYECKAs XapakTePUCTMKA XONOAUNbHbBIX MOPLHEBbLIX KOMIPECCOPOB.

. KoHCTpyKUMM X0NoannbHbIX MOPLWHEBLIX KOMMNPECCOPOB, UX Knaccudukaums.

. OericTBnTEnbHBIE Paboune NPOLECCH MOPLIHEBOr0 KOMMAPECCOpa.

. MHonkaTopHas ouarpamma LeincTBnTenbHOro NOpLHEBOro KOMNpeccopa.

. CxemaTnsnpoBaHHble MHANKATOPHbIE AMarpamMmbl EACTBUTENBHOMO NOPLUHEBOrO KOMMNPECCO-pa.

. Mpon3BoauTenbHOCTL AEACTBUTENBHOO XONOAMIBHOrO NOPWHEBOrO KoMMNpeccopa. HOMKa-TOpHbIA KoadoepmuneHT
nogadu.

8. Npon3BoaMTENBLHOCTD AENCTBUTENBHOIO XONOAMIBLHOIO NOPIWHEBOro KoMnpeccopa. Koagyun-umnmeHT CKpbIThIX MOTEPD.
9. MowHoCTb [EeNCTBUTENBHOrO NOPLWHEBOro KOMMpeccopa.

10. KoadpdpuumeHTbl NoNe3HOoro 4encTamsa 0QHOCTYNEHYaTbiX KOMNPECCOPOB.

11. PerynupoBaHue npov3BoaMTENLHOCTY MOPLIHEBbLIX KOMAPECCOPOB.

12. MHorocTyneHyaroe cxartme rasos. TeopeTn4eckuini MHOroCcTyneH4aTbli KOMNPeccop.

13. MprynHbl Nepexoda OT OOHOCTYNEHYATOro CXartusa K MHOroCTyrneH4aTomy.

14. PacnpegeneHne nasneHnin npy MHOrOCTYNEeHYaToM CXaTtuu.

15. PacyeT noplHesoro komnpeccopa. tanbl NpoeKTUPOBaHNS KoMmnpeccopa.

16. [a30aMHaMU4eckmin pacyeT NopLHEBbIX KOMMNPECCOPOB.

NOoO b~ WND =
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17. OduHammnyeckunin pacyeT noplHesbix KoMnpeccopoB. OCHOBHbIE KMHEMATUYECKNE COOTHO-WEHUSI.

18. uHammyeckuin pacyeT NoplHeBbiX KoMnpeccopos. Cubl MHEPLUMM B MOPLWHEBOM KOM-MPECCOPE.

19. PacyeT MaxoBumKa NOpPLIHEBOrO KOMMpeccopa.

20. PacyeTHble pexuMbl XONoANNbHbIX MOPLIHEBbLIX KOMAPECCOPOB.

21. YCTpOICTBO U NpuHUMN AercTems. Knaccmgukaums noplHesbiX 4eTaHAepoB HU3KOTEMMNE-PATYPHON TEXHUKW.
22. DHepreTnyeckuii banaHc. HeobpaTrmble NOTEPM 1 OLLEHKA 30PEEKTUBHOCTM NOPIIHEBOrO AeTaHaepa.

23. KoHCTpyKUmMK opraHoB rasopacnpeneneHunst NopwHeBoro getaHaepa.

24. YCTPOWCTBO U NPUHLMN AEVCTBMS BUHTOBbLIX KOMNPECCOPOB.

25. KoHCTpYKUMN BUHTOBbBIX KOMNPECCOPOB.

26. Npon3BoanTENLHOCTb BUHTOBBLIX KOMMPECCOPOB U MPUYUHBI CHUXEHMNS UX SHEPTreTUYEeCKOn achEeKTUBHOCTN.
27. [eoMeTpryeckme xapakTepruCTUKN BUHTOBbLIX KOMNPECCOPOB.

28. TeopeTnyeckme NHAMKATOPHbIE AuarpamMMbl BUHTOBbLIX KOMNPECCOPOB.

29. leCTBUTENbHBIE MHANKATOPHbIE AMarpamMmbl BUHTOBbLIX KOMIPECCOPOB.

30. KoadhdomumeHT nogaym BUHTOBOrO MacnosanofHeHHOro KoMnpeccopa.

31. MowHocTb, NoTpebnsiemas BUHTOBLIM KOMMpPeccopom, ero KM,

32. KonnyecTtBo Macna, nogaBaeMoe B BUHTOBOV Macno3anonHeHHbI KOMIPeccop.

33. TexHonoruyeckune cxemol 1 ycnosust pabotel BMK.

34. Cunbl 1 MOMEHTbI CWA, OEVCTBYIOWMNE HA POTOPLI BUHTOBOrO KOMMpeccopa.

35. CpaBHeHUe agppeKTMBHOCTY paboTbl MApOBbIX XONoAMbHbIX MawnH ¢ BKC n BMK.

36. TexHMKO?3KOHOMUYECKas XapakTepmncTKa X0NnoAuIbHbIX BUHTOBbLIX KOMMNPECCOPOB.

37. KOHCTPYKTUBHAsA cxema 1 NpuHUMN OeCTBAS NNaCTUHYATOro poTaumoHHOro KOMnpeccopa.

38. MNpon3BOAMTENBHOCTb MAACTMHYATOrO POTALMOHHOIO KOMMpeccopa, noTpebnsemas mouw-Hoctb v KM .

39. PoTaunoHHbIe KOMAPeCcCcopbl C KaTAWUMECS pOTOPOM. YCTPOWCTBO Y NPUHLMN OEACTBUSI.

40. MponseoanTenbHOCTb, NoTpedbnsiemas MowHocTb 1 KM, poTaunoHHbIX KOMNPECCOPOB C Ka-TAWMMCS POTOPOM.
41. CnupanbHble kKomnpeccopbl. TexHMko?akoHoMUYeckas xapakTepuctuka CIMK v npuHumMn ero paboTbl.

42. TexXHNKO-3KOHOMUYECKAs XapakTepmncTmka KOMIpeccopoB ANHAMUYECKOro AeNCTBIS.

43. KOHCTPYKTUBHAS CXeMa 1 NPUHLMN OEACTBMS ABYXCTYNEHYaTOro LeHTPOOEXHOro KoM-npeccopa.

44. Pabouune npoLecchl B ABYXCTYNEHYaTOM LIEeHTPOBEXHOM KOMMpeccope.

45. be3paamepHble NapameTpbl LEHTPOBEXHOrO KoMNpeccopa.

46. TeopeTuyeckas n BHYTPEHHAS MOWHOCTb cTyneHn LIKM.

47. OCHOBHble 3N1eMEHTbI LIEHTPOBEXHbBIX KOMMPECCOPOB (paboyee koneco, AMgdy3opbl, 0bpaT-HO-HaNPaBNALWMIA
annapar, BXOL4Hble 1 BbIXOOHbIE YCTPONCTBA).

48. XapakTepuUcTrku LeHTPoBEXHbIX KOMMPECCOPOB 1 PErYNIMPOBaHME UX MPOVU3BOANTENBHO-CTH.

49. PacyeT ueHTpobexHoro komnpeccopa XonoanIbHON MaLWHbI.

50. TexHnKO ? 3KOHOMMYECKas xapakTepucTuka, KOHCTPYKTMBHAS CXeMa 1 NPUHLUMN OEACTBUS OCEBbLIX KOMNPECCOPOB.
51. CtyneHb oceBoro komnpeccopa. TpeyronbHMKN CKOPOCTEN B CTYNEHN OCEBOro KOMMpPEecco-pa.

52. be3pasmepHble NapameTpbl, BHYTPEHHAS MOWHOCTb, KOSGMULINEHT peakTUBHOCTY, ruapas-nuyeckmin KM, ocesoro
Komnpeccopa.

53. PacwmputenbHble MalwmHbl ANHAMNYECKOrO OEACTBUS.

6.4 Metoaouyeckue matepuansl, onpegensoLwme npouenypbl OLLeHNBAaHUA 3HAHUNA, YMEHUIA, HAaBbIKOB U (MNK)
ornbiTa AeATeNnbHOCTU, XapaKkTepu3yoLL X aTtanbl POpMUPOBaAHUSA KOMMETEHLMA

B K®Y pelicteyeT 6annbHo-perdTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcsi. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaeTtcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

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

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

Iing ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopoLwo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNETBOPUTENbHO".

dopma Mpouenypa oueHUBaAHNUA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns OefATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OPMUPOBaHNA KOMMNETeHL U 6annos
Cemectp 7
TekyLLUA KOHTPONb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 1 30

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

YCTHbIA onpoc YCTHbINA onpocC NpoBoONTCA Ha NPaKTUYEeCKNX 3aHATUSAX. O6yqa|0Lu|/|ecsi

BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9|MVI, OOMNMONHEeHNAMN, y4acCTBYyIOT B 2 10
ONCKyCCuhKn, OoTBEHAOT HA BOMPOCHI npenogasartess. OueHnBaetcs YPOBEHDb
JOMallHern NoAroToBKKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb 3 10

maTepvan, aHannm3nposaTb, POpMyIMpoBaTb COﬁCTBeHHYIO no3nunio, oteeyatb
Ha OO0MOoNTIHUTEebHbIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMANHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNageHne MatepuasnoM, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NPobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aaaHniA.

CemecTp 8
TeKkyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpHOR paboTbl. Obyvatowmecs
pabota nonyyaroT 3afaHusi Ans NpoBEpPKU YCBOEHUS MPoiiaeHHOro MaTepvana. Pabota 1 25
BbIMOJIHSIETCS B MMCbMEHHOM BUae U caaéTcs npenopasatento. OueHnBaTcs
BnafeHne maTepranoM rno Teme paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BNafeHve
MeToaMu, YMEeHNs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a4aHUi.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONnM4ecTBo 2 15
TECTOBbIX 3a4aHWi. Ha BbiNONHEHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

YCTHbIN onpoc |YCTHbIV ONpoc NPOBOAMTCS Ha NpakTuieckmx 3aHsTuax. Obyyatowmecs
BbICTYMaloT C Aoknagamui, COOBWEHNSAMN, AOTONHEHNSIMU, YHacTBYIOT B 3 10
IMCKYyCCWK, OTBEYAloT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JoMallHel NoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOTMYHO U3naratb
MmaTtepuvan, aHanM3npoeaTtb, OPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbIE BOMPOCHI.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BOMNpOckl) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHOW 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMBI HA OCHOBaHWUMW 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTENbCKMM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoLWMMCS CBOETO NOMMHA 1 Napons
0T NNYHOro KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX N3naHnn GbNNoTe HbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHONM nuTepaTypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHOR Y4eOHOM NTEpaTypbl, HEOOXOAUMON AN1 OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

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

9. MeToauyeckue ykasaHusi Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu B xone NeKUMOHHbIX 3aHSATWI BECTU KOHCTNEKTUPOBaHWE y4ebHOro matepuana npenonaBaeMbiM
npenogaeateneM. ObpalaTb BHAMaHME Ha KaTeEropmu, hopMynMpoBKY, packpbiBalowWme CoaepXxaHne
TEX UMW UHBIX SIBNEHWI N MPOLLECCOB, Hay4Hble BbIBOAbLI M MPaKTMYeCKUe pekoMeHaaunm. B koHue
ceMecTpa y CTyAeHTa OoMXeH ObiTb KOHCNEKT NEKLUI HA BCE NPOAAEHHbIE TEMDI.

npaxktnyeckune Bo BpeM4 npakTn4yeckmnx 3aHATUN 6y,£lyT pelieHbl 3a0a4yn no Teme I'IpOI7I,D,eHHbIX nekuwnin. Bo Bpems

3aHATNA napbl NPakKTN4ecKnx 3aHATUN MWHUMYM OOWNH CTYOEHT Ha OOHO 3aHATUe 6y,ueT BbIBOONTCA K OOCKe
onsa pa36opa pelweHnsa 3anadu. Takxe ons OONONHUTENBHOrO NOHATUS TEMBbI 6y,D,yT BbloaBaTbCs
3ajayn ona peweHns Ha OoM. Ins CTUMYyNALUWMK CTYOEHTOB Npu pelweHnn 3agay 6y,D,yT BbICTaBNATbLCA
nononHuTenbHble 6annbl.

nabopatopHble| JlabopaTopHble paboTbl NPOBOAMTCS B CNELMANN3NPOBAHHbBIX ayOUTOPUSX, FOE HAXOOATCS

paboTbl nabopaTtopHble YCTaHOBKMW. B nepBoii MONoBUHE Napbl CTYLEHTbI MOCNE U3YYEHNSI METOLNYECKOrO
nocobus no npoeeneHunio nabopatopHbix paboT NPON3BOASAT SKCMEPUMEHTbI HA YCTaHOBKAX U
COCTaBNSIIOT NPOTOKON n3mMepeHuid. [lanee cTyneHTbl 0CDOPMASIOT OTYET NPOBEAEHNS nabopaTopHOi
paboTbl B COCTAB KOTOPOro BXOAUT: TEOPETUYECKAs YacCTb, SKCNEPUMEHTaNbHAsA YacTb, pacyeTHas
yacTb 1 BbiBoA. [ocne BbINMONHEHUS AaHHbIX AEACTBUIA CTYOEHT 3aWmiuaeT aaHHyto paboTy.

CaMOCTOSA- HaunHas NnoAroToBKy K 3aHATUIO, HGO6XO,EI.I/IMO, npexne Bcero, ykasartb CTyaoeHTaMm CTpaHuLubl B
TenbHas KOHCMEKTe NeKuuni, pasnesnbl yHe6HI/IKOB n yHe6HbIX I'IOCOéI/II7I, 4T0bbI OHM nony4umnmn obuiee
pa60Ta npencrtasneHmne o Mecte N 3Ha4eHn TeMbl B N3y4aeMOM KypcCe. 3artem cnepnyet pekoMeHnooeatb UM
ﬂOpa60TaTb C LOMONHUTENbHOM nMTepaTyp0|7|, caoenartb 3anmcu no pekomMeHnosaHHbIM NCTOYHUKAM.

TecTmpoBaHue | MNocne nocneaHUX Nekuus B3sTb y NpenoaasaTens nepeyeHb BOMNPOCOB K TECTY U NOArOTOBUTCS
Hagnexatwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BONPOCHI, KOTOPbIE HE U3y4anu, TO HYyXXHO
obpaTnTcs K NnpenogaeaTento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT He NOHATHLIE BOMPOCHI, TO
NonpocuTb NpenogasaTenst PasbsCcHUTb AaHHbIE BOMPOCHI BO BPEMSI KOHCYNbTauum

yCTHbII7| onpoc O6y'~|alou4v|ecsi nony4aroT BOMPOChI MO OCBELWEHUIO Ol'lpe,ﬂ,eﬂéHHbIX TeopeTndHeckmnx Bonpocos nnn
peweHno 3anay. PaboTa BbiNonHseTCS YCTHO 1 OTBET OAaeTCs B pa3BepHYTOM BuOE npenonasartento.
OueHuBatoTcs BnageHne mMaTtepunanom rno teme pa60Tb|, aHanmTn4yeckme CI'IOCO6HOCTI/I, BnageHune
MeTodaMn, YMEHUA N HaBblKW, HeobxoAUMble OS5 BbINONHEHUS 3a0aHuiA

aK3aMeH Mocne nocneaHux nekuuii B3dTb y NpenogaBatensi nepevyeHb BOMPOCOB K 3Kk3aMeHy 1 MOLAroTOBUTCS
Hamonexawum obpasom. Ecnu B nepeyHe Bonpocos 6yoyT BOMPOCHI, KOTOPbIE HE U3y4anu, TO Hy>XHO
obpatutcs K npernogasatento 3apaHee. Ecnu B nepeyHe Bonpocos OyayT He MOHSATHbIE BONPOCHI, TO
nonpocuTb NpenoaasBaTens pa3bsiCHUTb LaHHbIE BOMPOCHI BO BPEMSI KOHCYNbTaLmm

KOHTpOMbHas | 3apaHne Ha KOHTPObHYO paboTy BblgaeT npenonasartesnb No BapuaHtaM. KoHTposbHyo paboTy
pabota ogoopmMuTh B npunoxeHun Word (pasmep wpudota - 14) 4epes NnonyTopHbIA MHTEPBaN Ha
cTaHOapTHbIX nucTax oopmata A-4. Paamepsbl nonein: nesoe - He MeHee 30 MM, NpaBoe - He MeHee 10
MM, BEPXHEE - HE MeHee 15 MM, HUXHee - He MeHee 20 MM. Bce faHHbIe NOMTlyYEHHbIE pacYETHbIM
nyTeM 3anonHuTb B Tabnuuy. Hanucatb BbIBOA M NPUBECTU CMIMCOK UCMONb30BAHHOM NUTepaTtypbl.

3avert Mocne nocnegHUx nekuus B3siTb y Npenojasatensi nepeyeHb BOMPOCOB K 3a4eTy 1 MOAroTOBUTCS
Hamonexawum obpasom. Ecnu B nepeyHe Bonpocos 6yoyT BOMPOCHI, KOTOPbIE HE N3y4anu, TO Hy>XHO
obpatutcs K npernogasatento 3apaHee. Ecnu B nepeyHe Bonpocos O6yayT He MOHSATHbIE BONPOCHI, TO
MonpoCWTb NpenoaaBaTens Pa3bsCHUTbL JaHHbIE BOMPOCHI BO BPEMSI KOHCYNbTaLmm

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX NMPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npoLecca no
AMCUMNAVHE (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe AUCLMNNNHBI (MOOYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

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

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneumnanusmposaHHas nabopaTtopusi.

12. Cpe,u,cma ajantauumum npenopgasaHusi auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYE€HHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOro npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|x09| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4yanm MHOpPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaBarenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3auMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, nposeneHmns ceMmnHapoB, BbICTyNJIeHNA C oknagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOMA A4Jis OpraHnu3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM UnNn NNUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hOpPM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4vl:

- NMPOLONXNTENbHOCTM cAayM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOMXNTENbHOCTU BLICTYMEHNS 0Byyatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 16.03.03

"XonoaunoHasi, KpMoreHHasl TeXH1Ka U cUcTeMbl XuaHeobecnedeHus" 1 NpPodouto NoaroToBKM "XonoaunbHas TexXH1Ka u
CUCTEMbI Xu3HeobecneyeHns".
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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

oo Havana obyyeHns no obpasosBaTenbHoi nporpamme: 2017

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
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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

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

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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