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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

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, yMeHMIZ, 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 gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

Mporpammy oucuunnnHel paspaboTan(a)(vn) 3asenyownii kagenpoi, K.H. (ooueHT) Mannakbapos A.T. (Kadhenpa gousmku
HW, OToeneHne MHPOPMaLMOHHbBIX TEXHONMOMUIA N SHEPreTUYecknx cuctem), azatgaliakbarov@yandex.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 npuobpeTaeMorn KOMNeTEHLUN
OriK-3 FOTOBHOCTbIO MPOBOAUTL PacyeThbl, OLEHKY (PYHKLUMOHANbHBIX BO3MOXHOCTER 1
NpoekTnpoBaTb Hanbonee pacnpocTpaHeHHble AeTany U y3nbl MallKH, MEXaHU3MOB,
npnbopos
MnK-2 rOTOBHOCTbIO MPUMEHATL OM3NKO-MaTemMaTuyeckumii annapar, TeopeTnyeckume,

pacyeTHbIe N aKCrNepuMeHTanbHble MEeTOAbl UCCNEeLOoBaHUNA, METOAbI
MareMaTn4yeckoro 1 KOMMNbITEPHOro MO4ENMPOBAHMS B NpoLecce
NPOgOEeCCUOHANbHOM OeATe/IbHOCTHU

MK-5 FOTOBHOCTbIO COCTaBNSTh ONMUCAHNS BbINMONHEHHbBIX PACYETHO-3KCNEPUMEHTANBbHbIX
paboT v paspabaTbiBaEMbIX MPOEKTOB, BbINOMHSATL 06PaboTKy M aHanu3 NonyyYeHHbIX
pe3ynbTaToB, NOArOTOBKY OaHHbIX A5 COCTABNEHUS OTYETOB U NPe3eHTauui,
HanmcaHma OoKNanos, cTatei 1 Apyron Hay4HO-TEXHUYECKON AOKyMeHTaLmm

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHblE TEPMOAVMHAMUYECKME 3aKOHbI, 3aKOHbI TEMoMaccobMeHa

JonxeH ymeTb:

CO34aHne MateMaTu4yecknx Moaenein 06 beKToB NPOPEecCMoHaNbHON AeATeNbHOCTU
HonxeH Bnagetb:

3HaAHUAMU Npun pa3pa60TKe TENNoOgPU3N4ECKMX, MaTeMaTN4EeCKmxX N KOMMbIOTEPHbIX MOL4ENEN, NPefHa3HAYEHHbIX
ONS BbINONHEHUS UCCNenoBaHnni n peweHnsa Hay4HO-TeXHN4YeCknx 3anad

LonxeH neMoOHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTD!
MPOBOANTb PaCyeThl, OLEHKY (DYHKLIMOHANBHbBIX BO3MOXHOCTEW U NPOEKTMPOBaTh Hanbonee pacnpocTpaHeHHbIE
LeTanu u yanbl MalWmnH, MEXaHU3MOB, Npubopos

NPUMEHATb (*)MBI/IKO-MaTeMaTVIHeCKMVI annapart, TeopeTn4yeckmne, pacyeTHble 1 SKCnepuMeHTalibHble METObI
nccnenoBaHnin, MeTobl MaTteMaTn4eckoro n KOMMbOTEPHOro MoaennpoBaHnA B npouecce I'IpO(peCCVIOHaﬂbHOVI
OeATeNIbHOCTN

COCTaBNSTb ONUCAHNS BbINONHEHHbIX PACHETHO-3KCMEPUMEHTANbHbIX PaboT 1 paspabaTbiBaeMblX NMPOEKTOB,
BbINOMHATL 06paboTKy 1 aHanM3 NofyYeHHbIX PE3YNbTATOB, NMOAFOTOBKY AAHHbLIX /151 COCTABNEHNS OTHETOB 1
npeseHTauni, HanncaHus 0okKnanos, ctaTen n Apyron Hay4yHo-TeXHUYECKOW OOKyMeHTauum

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

[aHHas oncuunnuHa (Moaynb) BkAtoveHa B pasgen "B1.B.0 .2 OucumnamHel (Mogynm)" OCHOBHOW MPOodeccnoHanbHOM
obpasoBatenbHoii nporpammel 16.03.03 "XonoaunbHas, KpUoreHHast TeXHUKa U CUCTEMbI Xn3HeobecrneyeHus
(XonoowmnbHas TexHMKa 1 cMcTeMbl XnaHeobecneyeHmns)" n 0THOCUTCS K 0bsi3aTenbHbIM AUCUUMANHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuarouxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKoCcTb AncUMNnHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 108 4aca(oB), B TOM yucne nekumm - 36 4aca(oB), npaktuieckme 3aHatus - 18 yaca(os),
nabopatopHble paboTbl - 54 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 180 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCLUMUMNUHDL: 3K3aMeH B 5 ceMecTpe; 3k3aMeH B 6 ceMecTpe.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl AUCLUMNIINHDI / MX TPYAO0EMKOCTb CamMocTosiTeNbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekunm 3aHATUSA paboTbl
Tema 1. BeeneHne. OCHOBHble
1. NOHSTYS. 5 2 2 2 18
Tema 2. OCHOBHble 3aKOHbI
2 TepMoONHaAMUKN. 5 3 3 3 18
Tema 3. SHepreTnyeckoe TonamBeo.
3. Buabl Tonnuea. 5 3 3 3 18
Tema 4. Okceprus. OkcepreTnyeckuii
4, aHanua. 5 5 5 5 36
5.|Tema 5. 3akoHbl TennomMaccobmeHa. 5 5 5 5 36
Tema 6. Liuknbl TennoBbIX MaWWH 1
6. yCTaHOBOK. 6 3 0 6 12
Tema 7. KoTenbHble
7.lyctaHoekn.lMprHUMnmManbHas cxema 6 5 0 10 12
KOTESIbHOW YCTaHOBKM.
Tema 8. Naposble 1 rasosble
8. TYPGUHbI. 6 5 0 10 15
Tema 9. Tennosble anekTpuyeckne
9-|cramumn. 6 S 0 10 15
Toro 36 18 54 180

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBepeHune. OCHOBHbIE NMOHATUS.

BeeneHne. OCHOBHbIE MOHSATUS U TePMUHbI. |/|CTOpI/I5I Pa3BnUTNUA TEPMOONHAMUKIN KaK HAYKN N ee COBPEMEHHbIE
nocTmxeHuns. Buabl 3Heprum n opmbl obmeHa 3Heprun. I'IapaMepr| TepMO,ﬂMHaMMHeCKOIZ cuctembl. CocTosiHMe
TepMO,ﬂMHaMMHeCKOIZ CUCTEMbI, NapamMeTpbl N ypaBHEHNE COCTOAHUA. BHyTpeHHFISI Hepru4 TepMO,EI,I/IHaMI/I‘-IeCKOI7I
CNCTEMDI. TepMO,D,I/IHaMI/ILIeCKI/Ie npoueccobl.

Tema 2. OCHOBHbIE 3aKOHbI TepMmoaunHaMUKN.

I'IepBb||7| 3aKOH TepMoOVHaMUKK Kak dpopma cCoxpaHeHus 1 npespaLleHna aHepruun. YpaBHeva nepBoro 3akKoHa Ons
TepMoanHaMnyeckmnx CUCTeM. PaboTa n TennoTa. ceoicTea p3.60TbI M TennoTbl KakK oopMbI obmeHa SHeprun.
XapaKTepI/ICTI/I‘-IeCKI/Ie pyHKUMN. BTOpOI7I 3aKOH TepMoaANHAMUKW. TepMO,D,I/IHaMI/I‘-IeCKVIe CBOWCTBA N TEMNOEMKOCTb
noeanbHOro rasa.

Tema 3. QHepreTnyeckoe TONIMBO. Buabl Tonnuea.

SHepreTnyeckoe TONAMBO. Buabl Tonnnea. dneMeHTapHbIl COCTas TOnMea. XMMUYECKMA COCTaB TBEPbIX U XUOKNX
TOMAMBA. DNEMeHTapHbIA COCTaB ra3oBoro Tomnavea. TennoTta cropaHns TBepaoro 1 Xuakoro tonnuea. Tennota
cropaHu1si ra3oBoro TonnMea. TeopeTnyeckunin pacxo Bo3ayxa Ha ropeHune. TeopeTmdeckmne o6bembl MPOayKTOB
cropaHmsi.

Tema 4. Okceprus. dkcepreTMYecKumn aHanus.

AP PEKTUBHOCTb NPE0OPaA30BAHUA SHEPTU. YCIIOBUS NOMTyHeHNs MakcuManbHOM paboThbl. DYHKLIUS
paboTocnocobHocTH. Kceprus. dKcepreTuyeckme anarpammel. BnusHme HeobpatMocTi Ha paboTocnocobHOCTb
TepPMOANHAMNYECKMX CUCTEM. DKCepreTuieckme notepu u skcepretudeckuii K. Skcepretmieckuii aHanms paboTbl
TEnmoBbIX MALIVH.

Tema 5. 3akoHbl TennomaccobmeHa.

MpocTble U CNOXHble BUAbI TeNNoobMeHa. 3aKoHbI TENNONPOBOAHOCTU. 30TepMryeckne noBepxHocTy. MpanmeHTt
Temnepartypbl. Tennosol NoTok. KoadhdpmumeHT TennonposogHocTH. KOHBEKTVBHAS TennooTaaqa. 3akoH
HbloToHa-PuxmaHa. KoagpdpuumeHT Tennootnayum. OCHOBHble MOHATUSA Teopun nofobus. Kputepnu n ypaBHeHns
nopobus. TennoBoe n3nydeHne 1 3aKoHbl. Knnexue.

Tema 6. Lilnknbl TennoBbIX MaLLMH U YCTaHOBOK.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI

XuaHeobecneyeHuns".

TepMoanHamMmyeckuii aHanma Kpyroebix npoueccos. Linkn KapHo. TennoBas xapaktepuctka 06paTMbix NpoLIECCOB.
LInukbl 0LHOCTYNEHYaToro 1 MHOroCTyrneH4aToro komnpeccopa. Livknel Tennosbix gsuratenen (Otto, Ousens,
TpuHknepa). Linknbl napocmnoBbix yCTaHOBOK (C MPOMEXYTOYHBIM NeperpesoM, GUHapHble, pereHepaTuBHsbliA). Linknbl
XONOANMbHbBIX YCTAHOBOK.

Tema 7. KoTtenbHble YCTaHOBKVI.anIHLIMI'IVIaHbHaH cXeMa KoTeNbHOom YCTaHOBKM.

CxeMbl NapoBbIX 1 BOOOrPENHbIX KOTeNbHbIX. [MPUHLUMM NoNyY4eHnst napa 1 TUMbl NapoBbiX KOTNoB. MNprHUMNuanbHble
CXEMbl KOT/IOB 1 UX OCHOBHbIE XapakTepucTuku. MapoBoe perynupoBaHue Temrnepatypbl neperpetoro napa. Masosoe
perynupoBaHue Temneparypbl neperpetoro napa. BoaosHolie akoHoMal3epbl 1 Bo3ayxonogorpesartenu. Cxema
rasonpoBOAOB KOTNa

Tema 8. MNapoBble u ra3oBble TYpPOUHbI.

MpYHUMN [eincTBUS 1 yCTPOMCTBO TypbuH. Maporasoesle yctaHoBkW. Ma3oTypbuHHble ycTaHoBku. OT6op napa.
MpeobpazoBaHue aHeprun B cTyneHn TypbuHbl. MapameTpbl paboyero Tena B TypbuHe. I3MeHeHMsi CKOPOCTY ABUXEHNS
napa no anuxe nonatku. Motepu n KM TypbuHHOM cTyneHn. MHorocTyneH4artble TypOuHbl (BbICOKOro, CPeaHero u
HN3KOro OABNeHUs).

Tema 9. TennoBble anekTpuyeckue cTaHUUMN.

Pacyet Tennosoit cxembl TOL. Monbop obopynosaHus. MpuHUMN OEiCcTBUS U YCTPORCTBO TYPOMH

MpeobpasoBaHune aHeprum B cTyneHun TypbuHsl. Motepu n KM L TypbuHHOR cTyneHn. PereHepatuBHble Lmknbl MNTY.
lMpomexyToyHbIl neperpes napa. Tunbl TENMOBbIX ANEKTPUYECKNX

TepMoamHaMmnyeckne 0CHOBbI Tennodomkauum ctaHumnia. MpuHuunmnanbHas Tennosas cxema TOL.BogocHabxeHne TOC

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas pabota oby4arolyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 OcyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CPeacTB Mo AUcCUUNIuHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS NX OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Oran KOMMETEHLIMM Tembl (pazpenbl) AUCLUMIIUHDBI
CemecTp 5
TeKyLLMI KOHTPOIIb
1. BeeneHune. OCHOBHbIE MOHATUS.
1 |[TecTvposanme MK-2,, OrK-3 2. OCHOBHbIE 3aKOHbI TEPMOLNHAMUKN.
KoHTtponbHas ) ) 3. SHepreTuyeckoe Tonveo. Buasl Tonnmea.
2 paboTa MK-2,, OrK-3 4. Okceprus. KCepreTmyeckuin aHanms.
NabopaTopHble
3 0aBoTb MnK-2, OrKk-3 5. 3akoHbl TennomaccobmeHa.
Ok3ameH Or1K-3, IMK-2, MK-5
CemecTp 6

| TekyLymin koHTpOnD) |

CrpaHnua 5 ns 21.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

dopma KoHTponst  (OueHuBaeMble
OTan KOMMETEHLIUM Tembl (pa3penbl) AUCLUIMINHBI
Na6opaTopHble i i
1 paotsl MnK-2 , Orik-3 6. Llnknbl TENNOBbLIX MALWWH Y YCTAHOBOK.
7. KoTtenbHble yctaHoBKU.[TpyHUMNManbHasa cxema KoTeslbHOM
2 |YcTHbI onpoc MnK-2 , Orik-3 yCTaHOBKM.
8. MapoBble 1 ra3oBble TYPOVHBI.
KoHTponbHas i i
3 pabota MK-5, OrikK-3 9. Tennosble anekTpuyeckme CTaHUmm.
Ok3ameH OrK-3, MK-2, MK-5

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus

npasunbHO. NpossneHa
npeeocxogHas
TeopeTnyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBOeHbl. Pesynbrar
nabopaTtopHoit paboTol
MOMHOCTbIO
COOTBETCTBYET €é
uensm.

B OCHOBHOM MpPaBUSIbHO.
lMposiBneHa xopowas
TeopeTmyeckas
NOLAroToBKa.
Heobxoanmble HaBbIKA
1 YMEHNS B OCHOBHOM
OCBO€HbI. PesynbTat
nabopaTopHoii paboTol
B OCHOBHOM
COOTBETCTBYET €€
uensm.

NCMNoOnb30BaHbI
npasunbHO. NpossneHa
yLOBNEeTBOpMTENbHASA
TeopeTnyeckas
noaroToBKa.
HeobxoanMble HaBbIKK
N YMEHUS 4ACTUYHO
OCBOeHbl. Pesynbrar
nabopatopHoit paboTbl
4acTUYHO
COOTBETCTBYET €€

Lensam.

HenpasBWibHO.
[MposBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckas
MOAroToBKa.
Heobxonnmble HaBbIKY
N YMEHUS HE OCBOEHDI.
PeaynbTar
nabopaTopHoii paboTol
He COOTBETCTBYET €€
LensM.

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 5
TeKyL i KOHTPONb
TecTtupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. npaBuNbHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbl  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6ornblas 4acTb 6onee 4eM HaMoNoOBMHY. [MEHEE YEM HaMoNoBUHY.| 2
lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble owmnbKu. HeyLnO0BNETBOPUTENBHBIN
BNafeHns MatepuanoM. |He3HauYMTeNbHbIE MpooeMoHCTpUpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NPeBOCX0AHble MpooeMOHCTPUPOBAH  |yPOBEHb BNafEHNS MposiBneHsl
CrnocobHOCTM XOPOLWWA ypOBEHb maTtepuanom. HeLoCTaTOYHbIE
NPUMEHATb 3HaHWA 1 |BnageHus matepuanoM. (MposiBneHbl HU3KNe CrnocobHoCTM
YMeHMs1 K BbinoNiHeHuo |MposiBneHbl cpegHne  [cnocobHoCTM NMPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWIO |KOHKPETHBIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHui.
KOHKPETHbIX 3a0aHWIA.
Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MeToabl MICNONb30BaHbl |METOAbl UCMONb30BaHbl [METoLbl YacTUYHO MEeToAbl UCMOMb30BaHbI 3
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI

Xn3HeobecneyeHns".
dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS

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 npenycMOTpeHHble JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npodpeccuu, npenyCcMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpasunncs ¢ nporpamMmoii 3aaaHuii u
nporpamMMoii, ycBoun  [pekoMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy U|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (UM NPUCTYNUTb NO
LOMNONHNTENbHOM cnucTeMaTnyecKuii OCHOBHOI N1TEpaTypoi, |oKoOHYaHUK
nuTepaTypoi, XapakTep 3HaHWUli Mo |peKOMeH10BaHHOM YHUBepcuTeTa K
pPeKOMeHA0BaHHOM OVCLUUNNHE U nporpammoii npodeccuoHanbHowm
nporpammoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U1 npwu 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOSIHEHNN COOTBETCTBYIOLLEN
UX 3HAYEeHUU Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX OMCLUNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME LesiTeNbHOCTY. 3HAHUAMU Onst UX
crnocobHocTn B yCTpaHeHns nog
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHNK npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 6

TekyLLUA KOHTPONb

NabopatopHble |ObopynoBaHme n O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n

paboTbl METOAbl MCNONb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTuyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MO4roToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |Heobxonmmble HaBbikn  |HeobxoomMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.

uensm.

YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.

packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapart 2

TeMbl. OTBET XOPOLWO
CTPYKTYPUPOBaH.
MpekpacHo ocBoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb
NoHUMaHua Matepvana.
[MpeBocxonHoe ymeHmne
cbopmynmpoBaTtb CBOU
Mbicnn, obcyxaaTtb
ONCKYCCUOHHblE
NONOXeHS.

CTtpykTypa oTBeTa B
LilenioM afgeksartHa Teme.
XopoLwo 0CBoOeH
NOHATUIHLIV annapar.
lMpooemMoHcTpMpoBaH
XOpPOLWNiA YpOBEHDb
NOHUMaHMsa Matepuana.
Xopouee ymeHune
popmynunposatb CBOU
Mbicniv, obcyxaatb
INCKYCCUOHHbIE
MONOXEHUSI.

CTPYKTYPUPOBaH.
MoHATUAHBIA annapat
OCBOEH 4aCTU4YHO.
MNoHnMaHmne oTaenbHbIX
MONOXEHNA N3
maTepuana no Teme.

Y 0oBNeTBOPUTENBHOE
yMeHune
doopMynMpoBaTb CBOU
Mbicnn, obcyxaaTb
JOVNCKYCCUOHHbIE
NONoXeHns.

OCBOEH
HeyAoBNEeTBOPUTENBHO.
lMoHumaHue matepuana
pparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
bopmynmposaTtb CBOU
Mbicnn, obcyxaatb
INCKYCCUOHHblE
MONOXEHUSI.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI

Xmn3HeobecneyeHus".
dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 5

TekyLLU KOHTPONb
1. TectuposaHue

Tembl 1, 2
TecTbl:

1.1. Kakoe onpeneneHune nocTato4HO CTPOro COOTBETCTBYET MOHATUIO "aHeprna"?
1. CnocobHocTb coBepwatb paboTy
2. EnvHag mepa pas3nuyHbix (OOpM OBUXEHNS.
3. CoBepleHHas paborTa.
4. Mepa aHepruun, nepenaBaemMoin Mexay Tenamu
1.2. Kakylo pa3amMepHOCTb UMeeT SHeprus B cucteme egununl namepenns CiN?
1) kkan. 2) kI'm. 3) kB1*y 4) apr 5) kBt*y
1.3 Kakylo pasMepHOCTb UMEET SHEPrns B HEMETPUYECKOW CUCTEME TEMNOBbIX €AUHNL?
1) kkan 2) kI'm 3) kB1*4 4) Ox 5)apr
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

|.4. YTo noHMMaloT non TePMUHOM "BHELIHSS aHeprus" TepMoaMHaMm4eckon cuctemel (pabodero tena)?

1. CyMMy KMHETMYECKOI 3HeprumM Monekyn Ten cuctemsl (pabouero Tena) n Bceit cuctembl (paboyero Tena) kak Lenoro.
2. KuHeTnyeckyto n NoTeHLUMaNbHyO SHEPrU0 MOMNEKYS, COCTaBNSIOWMX pacCMaTpUBaEMyLo cuctemy (Teno).
3. MNoTeHuManbHy0 SHEPruo MONEKyn TeN CUCTEMbI 1 BCE CUCTEMbI Kak LLlenoro Tena.

4. KnHeTnyeckyto 1 noTeHUmanbHyo 3HEPruio CUcTembl (Tena) kak Lenoro tena.

5. KuHeTnyeckyio aHepruio cucTembl, paccMaTprBaeMoii kak Lenoe Teno.

I.5. YTo noHUMaloT noL TePMUHOM "BHYTPEHHSAS SHEPrus" TepMOANHAMNYECKON cucTeMbl (paboyero Tena)?
1. OHepruo B3anMoOeniCTBNS ?aNeMeHTapHbIX? YacTuL, COCTABASAIOWNX CUCTEMY (TENO)

2. SHepruo B3aUMOLENCTBMA N OBUXEHMNS "aIEMEHTAPHbIX" YACTUL, COCTaBASOWMX CMCTEMY (TENO).

3. KuHeTtunyeckyto sHepruio "aneMeHTapHbIX" 4acTuL, COCTaBNSIOWNX CUCTEMY (TENO)

4. KnHeTnyeckyto aHepruio Monekyn cuctembl (tena).

5. DHepruio B3aMmMoencTens Monekyn cuctembl (tena).

1.6. /3 Kaknx COCTaBNSAOWMX CKNAAbIBAETCA BHYTPEHHSAS SHEPrMs naeanbHbIX rasos?

1. VI3 KNHETUYECKOI SHEPTM MONIEKYN U UX B3aMMOLENCTBNS.

2. N3 aHeprum B3anMoOencTsus Monekyn,

3. N3 aHeprum B3anmooencTeus "anemMeHTapHbIX" YacTul, 1 BHYTPUSOEPHOW SHEPrUN.

4. V13 KNHETUYECKON 3HEeprumnm Monekyn.

5. V3 sHeprun B3anMogencTBus 1 ABUXEHUS "aneMeHTapHbIX" YacTuL.

|.7. PyHKUMEN KaKnX NapaMeTpoB SBNSETCS BHYTPEHHSS SHEPrus naeanbHblX ra3os?

1. Tonbko nasneHns

2. [laBneHus n Temnepartypbl.

3. YoenbHoro ob6bema 1 AaBneHus.

4. Tonbko Temneparypsl

5. Tonbko ynenbHoro obbema.

1.8. DyHKUMEN Kakmx NapaMeTPOB SBNSETCS BHYTPEHHSAS SHEPrUsS peanbHblX rasos?

1. Tonbko pasnexHus.

2. aBneHus n Temnepartypbl.

3. Tonbko o6bema.

4. Tonbko Temneparypbl.

5. Tonbko, yoensHoro ob6bema.

1.9. Y10 ycTaHaBnMBaeT B OTHOWEHWN BHYTPEHHE SHEPrM naeanbHbIX ra3oB 3akoH [anbToHa?
3aBNCUMOCTb BHYTPEHHEN 3HEPrM noeanbHbIX ra3os;

1. OT yOenbHoro o6bema v faBneHus;

2. OT oaeneHus n TemnepaTtypbl;

3. TONbKO OT TemMnepartypsbl;

4. TONbKO OT OABNEHNS;

5. Tonbko OT 06BbEMA.

1.10 MOXHO N NPUMEHUTbL 4ns No6Oro TEPMOLMHAMUYECKOro NpoLecca BblpaxeHne

1. HeT, BbipaxeHue cnpaBennvBo b On8 M30TEPMUYECKOr0 NPOLECca, COBEPLIAEMOro peasibHbIM ra3oM.
2. la, ecnv npouecc cosepluiaeTcs naeanbHbIM ra3om.

3. HeT, BblpaxeHve cnpaseanneo nulb Ans agmabaTHoro NpoLecc CoBEPLIAEMOro naeanbHbIM ra3om

4. [a, 6e3 kakmx-nmbo orpaHM4eHuniA.

5. a, ecnv npouecc coBepluaeTcs peanbHbIM rasom.

1.11. KakoBa pasmMepHOCTb BHYTPEHHER 3Heprumn B cucteme eamHul, nameperms CU?

1) kan. 2) Ox. 3) k'™m. 4) kkan. 5) kBT,

1.12. KakoBa pa3MepHOCTb BHYTPEHHEN SHEPrUM B HEMETPUYECKOI CUCTEME TEMNOBLIX €AMHULL.

I. Ox. 2) kI'm 3) kBT. 4) kkan. 5) kAX.

2. KoHTponbHas paborta

Tembl 3, 4

MNMpumep 3apnaHus:

|. MapameTpbl COCTOAHMS.

Mpumep 1. MaHOMETP, YCTAaHOBNEHHbIA B OTKPbLITOM KabuHe camoneTa, HaxooaWerocs Ha 3eMne, U N3MepsioLLni
[laBneHne Macna, nokasblBaeT 6 Krc/cM2 npu nokasaHum 6apomeTpa 752 MM pT. CT.

Mpvmep 2. B MawmnHHOM 3ane anekTpocTaHuuy paboTatoT Tpy TypOuHbI, B KOHAEHCATOpax KOTOPbIX NOAAEPXNBAETCS
abcontoTHoe nasneHne Pabc1=2,94 klMa, Pabc2 = 3,923 kla, Pabc3 = 4,9 klMa. Onpenennts BENNYMHBI BaKyyMOB B
npoLeHTax bapomeTpuyeckoro fasneHus. NokasaHus GapomeTpa B MaWMHHOM 3ane 753 MM pT. CT.

Il. YpaBHeHne cocTosHNS nageanbHoro rasa.

Mpumep 1. Onpenenutb 3Ha4eHMs ra3osbix NOCTOSAHHLIX B CU ang rasos: auetuneH C2H2, okuck yrnepoga CO, ammmak
NH3, o3soHn O3.
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Mpumep 2. MonekynsipHbIli BEC CApaTOBCKOro NPUPOLHOro rasa paseH npubnuantensHo 17,1 kr/kmonb. OnpenenvTb ero
MAOTHOCTb, YOENbHbIA 06 bEM NMPU HOPMATbHBIX (PU3UYECKKX YCNIOBUSX, a TAKXe Npu faeneHun 1,2 6ap n Temnepatype
-13 C.

IIl. Ta3oBble cMecu.

Mpumep 1. MaccoBblli cocTas rasoBoit cMecu cnegytowmin: H2 ? 4%, CH4 ? 40%, C2H2 ? 20%, CO2 ? 12%, N2 ? 24%.
OnpepennTb ras3oByo NOCTOSIHHYIO, MONEKYSIPHbIA BEC, MAOTHOCTb, YAENbHbI 06 beM CMecH 1 napumnanbHble AaBneHus
KoMmoHeHTOoB. [laBneHne cMecy 1,5 6ap, Temnepatypa 27[C. Onpenennts 06beMHbIN COCTaB CMECH.

IV. TennoemkocCTb.

Mpumep 1. Onpenenutb CpeaHNE MONbHYK, OOBEMHYIO 1 MACCOBYHO TEMNIOEMKOCTM NMPW NOCTOSHHOM LABNEHUN U
noctosiHHOM obbeme B nHTepBane Temnepatyp ot 0 no 1300 C ansg cMecu rasos, UMEKOLWLE cneayownii 06 beMHBbIA
coctas: CO2 ? 8%, CO ? 2%, N2 ? 85%, H2 ? 5%.

Mpumep 2. B 3akpbiToM pesepyape 06bemom 100 nMTpoB HaxoamMTcs Bo3ayx npw Temnepatype 0 C n nasneHun 760 mMm
pT.cT. ONpenennTb TENNO, 3aTpayeHHoe Ha HarpeeaHue aToro Bo3ayxa no 200 C.

V. lNMepBbii 3aKOH TEPMOANHAMUKMN.

N30oxopHbIin npouecc (v=const).

N306apHbIii npoLecc (p=const).

AnunabartHblii npouecc (dg=0).

N3otepmuueckmin npouecc (T=const).

KoHTponbHble BONPOCHI:

TepMoguHaMmuyeckme CBONCTBA U TENOEMKOCTb UOeanbHOro rasa.

OcHOBHble NpOLLECCHI MaeanbHbIX ra3os.

OKceprus. dkcepreTniecknini aHanma.

Tembi:

1.9neMeHTapHbIn COCTaB TONNMBa

2.XvIM14ecKmnin cocTas TBEPbIX U XUIOKMX TONANB

3.9nemeHTapHbI COCTaB ra3oBoro Tonnmea

4. TennoTa cropaHvsa TBEPLOro 1 XuaKoro Tonavea

5.Tennota cropaHus ra3osoro Tonnvea

6.TeopeTuyeckunini pacxom BO34yxa Ha ropeHune

7.TeopeTnyeckme 06bEMbI MPOLYKTOB CrOpaHus

8.MNpuHLMN Nony4eHns napa 1 TUMbl NapoBbIX KOTIOB

9.MprHUMNNaNbHbIE CXEMbI KOTIOB M UX OCHOBHbIE XapaKTepUCTUKK

10.MMapoBoe perynuposaHne TemnepaTypbl NEPErpeToro napa

11.[a30BOE perynnpoBaHme Temneparypbl NepPerpeToro napa

12.BoasHble aKOHOMan3epbl

13.Boagyxonogorpesarenu

14.Cxema rasonpoBogoB KoTna

3. lTabopatopHble paboTbi

Tema 5

NabopatopHas paboTa €1

WccnepnosaHne paboTbl TennoobmMeHHOro annapara

CopepxaHue paboTbl: VicnbiTaHne TennoobMeHHOro annaparta Ha pasfnyHblX pexxumax paboTbl € Lebio onpeneneHus
€ro TenMoBON MOWHOCTUN, KO3OPULMEHTOB TeNonepenayun, TeNNOBON 3PPEeKTUBHOCTA 1 YiCna NepeHoca eanHUL Ha
KaXXgoM U3 PeXnMOB.

1. MocTpounTb rpacomkn N3MEHEHWn BO BPEMEHW TEMMEPATYP FPEIOWEro 1 Harpesaemoro TennoHocuTeneit Ha exoge B TA
1 Ha BbIxoLe 13 Hero. Vicnonb3ys rpadvku, onpeaennTb U3MePeHNs, COOTBETCTBYIOWME Nepuoaam paboTbl Ha KaxaoM
N3 PEeXNMOB.

2. Onpegenntb NnokasaHusa tepmonap 1, 2, 3, 4a He MEHee YeM Mo TPEM N3MEPEHNAM B KaXA0M M3 CTaLMOHAPHbIX
neprvoLoB M NPUHATbL ONS pacyeToB CpefHMe 3HadeHnsa Temneparyp t1, ,i2, t2.

3. MocTpouTb rpadouky UBMEHEHUs TeMnepaTyp TensoHocuTenel No annHe TennoobMeHHOro annapara, MCnonb3ys
3Ha4YeHue TeMnepaTyp TennoHOCUTENEN Ha BXxoAe B annapar, UCNoNb3ys 3HaYeHne TENOHOCUTENen Ha Bxode B annapar
W Ha BbIXO[le N3 HEro M y4UTbIBas CXeMy BK/OYeHUS. MNoacymnTtaTtb Ans cxem 3HadyeHue 6onbluero tb 1 MeHblero tm
TemnepaTypHbIX HANOPOB B HAa4ane 1 KOHLE NOBEPXHOCTY TennoobmeHa.

4. Bblunmcnutb 3Ha4eHne cpeaHero TemMnepaTtypHoro Haropa tcp: npw té/ tM=1,4 ? cpenHee apugMeTnyieckoe.

5. OcpenHuTb Mo cTaLMoHapHbIM NepMoaam nokasaHus nprbopos (1B) 1 (2B) 1 HAWTK pacyeTHbIE (CPeLHME) PACXOnbl
Bogbl G1(kr/c) n Bo3gyxa G2(Kr/c) B KaXA0M N3 PEXMMOB. 3Ha4YEHNS PacxoaoB ONPenensioT No TapMpoBOYHbIM
rpadpukam.

6. Bbluncnutb konmyectso Tennotbl Q2 (KOX/C), NONy4YEHHON BO3OYXOM:

7. Bblumcnutb 3HaYeHme KoadpdpuumeHTa Tennonepenadn K (M2/k*c.) onsg Kax.aoro u3 pexmnMos:

8. MNMogacuutatb 3HaveHns BoasHbIx akensaneHtos W1 n W2 kox/(C*K):

9. MoacuutaTtb KO3 DULUMEHT TEMNNOBOW 3PPEKTMBHOCTU TA B KAXAOM M3 PEXUMOB KaK OTHOWEHNE OENCTBUTENBHO
nepenaHHom TennoThl K NpeaesbHOMy KONMYeCTBY ee.

10. MoacumTaTh YMCNO eAMHUL NepeHoca TennoThl (be3pasmepHblii KOIULMEHT Tennonepenayn):
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N = K*F/Wmin

11. Ona pexumos N 1, 2, 3 (NpSIMOTOK) NOCTPOUTL rpadpunkn nameHeHuns sennyuH K, F, N B 3aBucmmocTu ot pacxona
Bo3ayxa G2. HaHecTn Ha rpadomky TOYKM, COOTBETCTBYOWME pexmmy 4 (MPOTUBOTOK).

12. ncnonb3ys NonyyYeHHble rpadonkn 1 apyrue pesynbtatbl 06paboTkn sKCneprMeHTanbHbIX AaHHbIX, ONPeaennTh:
a) BNMSIHUE CXEMbI BKNIOYEHUS TENNOOOMEHHOMO annapara Ha BENUYMHY CPeLHEro TEMNepaTypHOro Harnopa:

6) BNUSHNE N3MEHEHNS pacxoda TENNOHOCUTENS Ha 3HAYEHNE KOSMLIMEHTa Tennonepenayn, TEMNepaTypHoro
Harnopa, TensoBoM MOLWHOCTW, TENI0BON 3dDIPEKTUBHOCTH.

Na6opatopHas paboTa

WCCNELOOBAHME TEMNIOOTOAYMN TOPU3OHTANIBHOW 1 BEPTUKANIBHOW TPYEbI NP CBOBO AHOW
KOHBEKUMI BO3OYXA

Lenb paboTbl: YrnybneHvne 3HaHWi No Te0pymn TENNOOTAAYU NPY CBOOOOHOM ABMXEHUN XUOKOCTW UKW rasa,
03HaKOMJIEHME C TEXHUKOW 3KCMEPUMEHTANIbHOrO CCNenoBaHMs NpoLecca TennooTaaqn Ha npuMepe cBob6oaHOM
KOHBEKUWWN, OCBOEHME METOOUNKN 0606IJ.I,eHI/I$| ONbITHbIX OAaHHbIX HA OCHOBE METONOB Teopun I'IO,EI,OGI/IF!.

3anaHue.

1. |/|3yHI/ITb OCHOBbI TEOPUN KOHBEKLIMOHHOIO Tel'lﬂ006MeHa n Teopun I'IOJJ.06I/I5I.

2. OnpenennTb KO3ACMULNEHT TEMNOOTAAYN FOPU3OHTANIBHON UM BEPTUKANbHOW TPybbl Npy CBOBOAHOM KOHBEKLMM
BO34yXa N YCTAHOBUTb €ro 3aBMCUMOCTb OT TeMNepaTypHOro Hamnopa.

3. PeaynbTtathl onbiToB 06paboTate MeTOAAMM TEOPUN NOA0OKS U CPaBHUTL UX C COOTBETCTBYHOWUMI YPABHEHNSMU
nonobusi.

ObpaboTka pe3ynbTaToB U3MEpPeHui

Lns npenctaBneHns Nony4eHHbIX 3KCNepuMeHTanbHbIX AaHHbIX B hOpPMe 3aBUCUMOCTU HEOBX0AMMO NOCNnenoBaTeIbHO
paccunTaTth BCe BENUYMHbI MO Tabnuue B NPUNoXeHNN.

Mpwv NpUYHSATON B HacTosIWen paboTe CXeMe Harpesa LunuMHapa TEMNOBOM NOTOK C NMOBEPXHOCTH TPYObl SBNSeTCS
MOCTOSIHHbIM, 3@ UCK/IOYEHNEM YHaCTKOB, NMPUAeranmnx K Tokonaaaowmum wuHaM. MoatoMy npu ocpegHeHn
TeMmneparypbl MOBEPXHOCTM UMANHAPA NOKa3aHUs KpaiHMX TepMonap He y4nTbiBatoTCs. TennoBov NOTOK onpenensercs
MO 9NEKTPUYECKOI MOLWHOCTU, 3aTpayMBaEMOl HA HarpeBaHus paboyero yyacrka.

g=U2/(R*F).

roe F ? nnowanb noBepxHocTn paboyero yyactka, M2.

CTeneHb Y4epHOTbI nosepxHocTy [ npuHsiTL paBHOi 0,6, a 3HAYEHMS (U3MHECKMX KOHCTAHT ANsi pacyeTa Y1cen nopobus
BbIMMCATb M3 NPUNOXeHna no Temnepatype Tm. lNonydeHHbie 3HaveHns, Ig Nu u Ig (Gr*Pr) HaHocaTCS Ha rpadouk
onpenensiioTcsa 3Ha4eHMs ¢ U N ANns AaHHOro KOHKPETHOro 3KCMeprMeHTa U CPaBHMUBAIOTCS CO 3HAYEHUAMU,
npvBEeLEHHbIMA B NPUNOXEHUM

KoHTponbHble BONpOCHI

. HasoBuTe anemeHTapHble BUAbI TennoobmeHa. lainte xapakTeprucTuky Kaxaomy suay.

. YT0 Takoe KOHBEKTUBHbIA TennoobMeH? KakoBbl MPUYUHBI ABUXEHMWS TENNOHOCUTENA?

. Kakne dpakTopbl BIMAIOT Ha KOadhpuLMEHT TennooTaadm?

. B 4em cocTouT cywHocTb Teopun nogobus? s 4ero oHa HyxxHa?

. Kakue 3aB1CMMOCTM Ha3bIBAKOTCS ypaBHEHNUAMN NoL06MsA?

. Hannwwute uncna nopobust n 06bsicHUTE MX OU3NYECKUIA CMBICH.

. Kakve yucna nogobuvs HasblBaloTCs ONpeaensowmnmm, a Kakue onpenensiemMmbiMn?

. Yto Takoe onpegenensiowas remneparypa?

. YT0 Takoe onpegnensowmii pasmep?

10. OnuwmnTe aKCNepUMeHTaNbHYO YCTAHOBKY M NOPSAOK paboThl HA HEN.

11. Kak Bbibpath 13 TabnuLbl KOI(PULNEHT KNHEMATUYECKOW BA3KOCTA?

12. O6BbACHNTE NOPSLOK 00606LLEHNS OMNbITHLIX AAHHBIX C MOMOLLLIO MeToAa NoLobus.

13. Y10 Hy>XHO cienatb Afst Toro, 4ToObl CYLEeCTBEHHO YBENNYNTD TOYHOCTb ONpeneneHnst KoadbguumMeHTa TennooTaaqum
OkK3ameH

Bonpochbl k ak3ameHy:

1. Pabouee Teno. T-as cuctema. T napameTpbl cOCTOSIHUS. [lnarpamma cocTosiHuS. YpaBHeHNs cocTosiHus. T,
npouecc. PaBHOBECHbIV, HepaBHOBECHbIA. Buabl paBHOBECHbIX MPOLECCOB.

2. YpaBHeHWe COCTOSHMSA naeanbHoro rasa. 3akoH Asoragpo. And. ypaBHeHMEe COCTOSHUS.

3. MNeps.bii 3akoH T kak dhopma 3aKoHa 0 COXPaHEHUN 1 NPEBPAaLLEHNN SHEPTUW.

4. Paborta kak ¢oopma namMeHeHus aHeprum. MNoHsitne o T-Mx KoopAMHaTax U noTeHumanax s3ammonencremsl. Ceoiictea
TENNoThbl Kak OopMbl 06MeHa aHepruu.

5. OcHoBHoe T[] TOXOeCTBO Afisl paBHOBECHbIX NpoueccoB. Pacnonaraemas pabota. Pr3nyYeckunii CMbICN SHTaNbMNN.

6. MoHsITMe 0 paBHOBECHbLIX M 0BpaTMMbIX Npoueccax. T, aHanMa KpyroBbiX NPOLIECCOB.

7. Tennosas mawmnHa, Tepmudeckun KMNma. XonogunbHas MawmvHa, XonoannbHbln KoadoduumeHT. Beynbin gsuratens | v i
pona.

8. Lukn KapHo. PV 1 TS guarpammsl, KINLO umkna KapHo.

9. Bropoit 3akoH TepmoanHamukn. Ctatmnyeckuin cmoicn ll-ro 3akona T.A.

10. O6benuHEHHOE ypaBHeHwe | v Il 3akoHoB TL. BnusiHne HeobpaTuMocTy Ha adpdpekTMBHOCTL T, LMKnoB

11. T paBHoBecue. [MprHUMN MUHUMANBHOCTW XapakTepUayowmnx yHKLNA. 4 Buaa B3aMMOLENCTBAS CUCTEMBI C
oKpyXarolemn cpenow.

O©oo~NOoOOOTh~,WN =
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12. TennoémkocTb. YaenbHas MaccoBas, MofibHas 1 06 bEMHas TennoéMKOCTW. ICTUHHbIE 1 cpelHue TennoEéMKOCTH.
3aBncuMoCTb TeNNOEMKOCTM OT xapakTepa T npoueccos. 3aBMCMMOCTb TENTOEMKOCTU OT Temnepartypbl. OTHoWweHne
TENnNoéMKOCTM

13. OcHoeHble T npouecchl naeanbHbIX ra3os. YpaBHEHMS NOAMTPOMHOro npotecca. PaboTa, BHYTPEHHSS 3Heprus u
TennoTa NonMTPONHOro npouecca. MiccnenosaHvne NoAMTPONHOro npouecca.

14. MNpnMeHeHne 0CHOBHbIX 3akoHOB T, K pearnbHbiM paboymm Tenam u razam. PeanbHble rasbl. YpaBHEHWS COCTOSIHUS
peanbHbix ra3os. PV guarpamMma cocTosHmS.

15. BoasiHoi nap kak peanbHblil ras. Mpouecc napoobpasosaHus npu P-const. CteneHb cyxoctn napa. MapameTpbl
COCTOSIHWNS BOAbBI 1 BOAsHOro napa. 12. T-S u I-S ? anarpammbl BOASHOro napa. lNpumeHeHne atux amarpamm

16. Limkn ogHocTyneHyatoro komnpeccopa. PaboTa cxatns rasa B KOMApeccope.

17. Uukn OBC. LUnkn nopluHeBoro aeuratens ¢ nogsoaoM Tennotol npu V= const

18. Llmkn nopwHeBsoro gsurarens ¢ nogsoaoM TennoThl Npy P= const n cMelaHrHbIA LnK.

19. Limkn ra3oTypOUHHOM YCTaHOBKM.

20. Lnkn napocunoBoi ycTaHoBkW. Linknbl ¢ pekynepaunen n pereHepauuneii Tennotbl. [MoHATHe Tennodurkaumn.

21. Tennonepenayn. OCHOBHbIE BUAbI Nepenayn TennoThl. TemneparypHoe none, rpafMeHT TeMnepartypbl, TENIOBOK
noTok. 3akoH Pypbe. KoadhprumeHT TennonpoBoaHOCTH.

22. udh. ypasHeHue TennonpoeogHocTn. KoadhdpmuneHT temnepatyponpoBoaHocT. YpasHeHne lNMyaccoHa, ypaBHeHne
Nannacca. Kpaesble ycnosus. ['paHnyHbIe YyCNOBUS

23. TennonpoBOAHOCTb NpY CTaUMOHAPHOM pexume. [epenaya TennoTbl 4epes Nnockyo cTeHky. MHorocnoviHas cteHka.

24. OpHOCNoMHasA 1 MHOroCnoHas uunuHaprnyeckas cteHka. Kputnyeckuin gnametp msonsumu.

25. OcHoBbl Teopun Nofobusi hnsnyecknx sBReHnin. Yicna rugpoanHammyeckoro nonobus. Yucna tennosoro nonobusi.
MNpvMeHeHne Teopun Noaobust anst 0606LWeHNSs ONbITHLIX AaHHbIX

26. Tennonepepnaya npu BbIHY>XOEHHOM ABUXEHME TennoHocutenel. TennooTaaqya npuv BbIHY>XAEHHOM OBUXEHWM
TennoHocuTenen BAoNb NAACTUH.

27. Tennonepenaya npu BHeWHeM 0b6TekaHumn Ten. NonepeyHoe obTekaHne OQNHOYHOW Tpybbl. 3aBMcMMOCTb Re oT yrna
(. O67ekaHve nyuka Tpy6.

28. TennoobmeH nanyyeHmeM. OCHOBHblE 3aKOHbI TEMNOBOrO U3NyYeHns. TennoobMeH N3nydyeHnemM Mexay AByMs
NOBEPXHOCTSAMU.

29. NHTeHcnbrkaumsa npoueccos Tennonepenayu.

30. Tennonepenaya yepe3 opebpPeHHyYI0 CTEHKY

CemecTp 6

TeKyLwuin KOHTPONb

1. JTaBopaTtopHble paboTbi

Tema 6

NabopatopHas paboTa:

N3yueHune paboTbl TENNOBOro Hacoca

TennoBoii HacoC - 3TO MawWwmHa, KoTopas crnocobHa NepeHecTn Tenno 13 Honee XoNoAHOM cpeabl (BO3ayX, 3eMns, BoAa U3
NOA3EMHbIX MNACTOB, BOAA U3 OTKPbIThIX BOAOEMOB, BOAA U3 00LEi CeTW, MPOMBIWIEHHBLIE CTOKM) B Honee ropsuyto
(Bo4a, BO3OYX U MPOYME) C LENbIO OTONNEHNS UK OXNaX4eHNs

CreHnp ?Tennosoit Hacoc? CTH 01.00.01 npefHasHa4yeH Ans AeMoHCTpauuy paboTel TEMNOBOro Hacoca U pelleHns
cnepytowmx obpazoBaTenbHbIX 3anay:

N3y4YeHne TEXHONOrM4yeckux onepaunii, MCNoNb3yeMblX NPKU aKCNIyatTaumm n PeMOHTE TeNNOXONOANNbHbBIX MALLVH;
peructpauus LaHHbIX O XfaaareHTe, a Takxe o0 noTpebnseMoin sHeprum ans onpeaeneHns napameTpoB Y308 MaWVHbI.
Bo Bpems paboTbl CTeHAa CUNbHO N3MEHSIOTCA TEPMOAUHAMUYECKME NapaMeTpbl Cpes B EMKOCTSX U ANS PEryIMpoBaHns
aBneHus (1 TeMnepaTypbl) NPUKPLIBAIOT BEHTW/b, PACMONOXEHHbIA NOCNE KanUaNspHOR TpybKmn No Xxomy xnafareHTa,
[ONOMHWTENBHO ero 4POCCENMpys.

N3MEPEHUWE TEMIMEPATYPbI

MNocne BkntoveHns cteHaa kHonkow ?MYCK? Haxatb BblkntoYaTenb n3MepuTens TemnepaTtypbl Ha ero NMLEBON NaHenu.
Bonpochi:

Linknbl komnpeccopa.

Llmknbl TennoBbix gBuratenei.

Llmknbl napocmnoBbiX yCTaHOBOK.

Llmknbl xonoAnnbHbIX YCTAHOBOK.

NabopatopHas paborTa:

N3yueHune paboTbl KOHOULIMOHEPA

Lenb paboTbl: O3HAaKOM/IEHME C YCTPONCTBOM @aBTOHOMHBIX arperatpoBaHHbIX KOHLNLMOHEPOB.

3anava pabotbl: MI3yunTb YCTPONCTBO aBTOHOMHOMO KOHAMULIMOHEPA, ONPEeaennTb ero NPOU3BOAMTENBHOCTD MO BO34YXY U
X0N040MPON3BOANTENBHOCTD.

Mopsinok npoBeneHust nabopaTtopHoit paboTol

1. N3yuuntb npaBuna TexHukm 6e3onacHocTu.

2. C KOHAMUMOHEPA CHUMAIOT NULIEBYIO MNaHeNb 1 BEPXHIOKO KPbIWKY KOopryca.

3. N3yyaloT ycTpoincTBO KOHAMLMOHEPA U COCTABASAIOT €ro MPUHLMNUANBHYIO CXEMY.
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4. [0 OKOHYaHMN U3YYEHNS NINLEBYIO MAHENb 1 BEPXHIOIO KPbILKY KOXYXa MOHTUPYIOT Ha MECTO.
5. Bko4aeTcst KOHAWLMOHEP U 9NeKTpoKanopugep, yCTaHOBNEHHbIV 32 KOHAMLMOHEPOM.

6. Uepes 10 MUHYT Nocne BKMOYEHNS U3MepsieTcs Temnepartypa Bo3ayxa Nno cyxoMy 1 MOKPOMY TEPMOMETPY Ha BXxoae U
BbIXOQEe KOHOMLUMOHepa.

7. Onpeuenﬂm C NOMOLbIO aHeMOMeTpa CKOPOCTb ABMXEHNA BO3ayXa, BbIXOo4AWeEro n3 KoHonunoHepa. Pe3yanaTb|
3aMepoB 3aHOCAT B Tab.

8. OnpepensitoT ¢ noMolblo cbopHMKa Maccy Bbinaslero KoHaeHcaTa. PUKCUPYIOT NPOAOIXMTENBHOCTb OMbITA.
1. CocTaBnTb MPUHUMNUANBHYIO CXEMY KOHOULMOHEP.

2. Onpenenntb NPOM3BOAMTENBHOCTb KOHAMLMOHEPA NO BO3LYXY, KI/C:

G=w*a*b*pB

rae Wcp - ckopocTb ABVMXEHNS BO3yXa, BbIXOAAWEro U3 KOHOeHcaTopa, M/C;

a, b - paamepbl BbIxogHOro natpybka KoHANLMOHEpPa, M;

PB ? NIOTHOCTb BO34yxa, Kr/M3.

3. Mo i,d-onarpamme onpenenvTb dHTANLMNMIO 1 BNArocoaepXaHne Bo3ayxa 40 1 Nocne KOHAULUMOHepa 1 NocTpouTb
npouecc 06paboTku Bo3ayxa.

4. Bbluncnutb x0nononpon3BoanTeNbHOCTb KOHANUMOHepPa, BT:

Q=G*(i1-i2)

roe it, i2 - sHTanbnNuy BO3ayxa 4O W nocne KoHauumoHepa, KIOx/Kr.

5. OnpenennTb OCyLWaLyt0 CMOCOOHOCTb KOHAWLMOHEpPA:

W=G*(d1-d2)*10-3

roe d1, d2 - BnarocogepxaHue Bo3ayxa Ao v nocne KOHAMUMoHepa, r/Kr.

6. OnpeLennTb OcyLatoLLyo CNOCOBHOCTb KOHAMLMOHEPA MO Macce BbiNaBlWero KoHAaeHcara:
W= Gk/t

7. CpaBHuTb 3HaveHns W n W' 1 onpenenutb pacxoxaeHue (B %).

Bonpochk! ans caMokoHTpons

. UT0 Takoe aBTOHOMHbI KOHAMLMOHEP?

. B yem cocToaT npemmyllecTsa 1 HeLOCTATKU aBTOHOMHbIX KOHAULMOHEPOB?

. Kak ocyuwecTBnseTca nogaya cBeXero Bo3ayxa B aBTOHOMHbIX KOHAMLMOHEPax?

. Kak ocywecTsnsercsa nyck n octaHoBka KoHAmumnoHepa?

. Kak nameHsietcs temneparypa Bo3gyxa Ha BbIXO4e M3 KoHauumoHepa?

. Kak perynupyetcs oTHoCuTenbHas BNaxkHOCTb BO3yXa B aBTOHOMHbIX KOHONLIMOHEPax?
. Kak obecneumBaeTcst CHUXEHMWE WyMa B aBTOHOMHbIX KOHAMLUMOHEpax?

2. YCTHbIN onpoc

Tembl 7, 8

Bonpochi:

. MpuHUWN neicTBrS 1 YCTPOWCTBO TYpPOUH

. MpeobpasoBaHne aHeprum B CTyrneHn TypOWHbI

. HavanbHble napameTpbl paboyero Tena Ha BXo4e B CTyneHb

. MNpouecc n303HTPOMMIAHOMO pacWwupeHns

. Pacnonaraembiin Tennonepenan

. PeakTtneHas cuna

. YpaBHeHVe KonmyecTsa ABUXEHWS NMPUMEHNTENBHO K NOTOKY paboyero Tena

. Ocesoe ycnnve

. MowHocTb Nu, passrnBaemas NOTOKOM

10. OHepreTnyeckunii 6anaHc akTMBHOW CTYNeHU TypOuHbI

11. OKOHOMUYHOCTb TYPOUHHOW CTYNEHM

12. Motepu n KNI TypbrHHON CTyneHn

13. MNoTepwn OT TPEHUS BpaLLAOIWNXCS SNIEMEHTOB POTOPA,

14. MNoTtepw OT NapumanbHOro NogsoLaa,

15. MoTepwn oT nepeTeyek paboyero Tena

16. NoTepu TENNOTHI BHYTPU TYPOUHDI

17. MHoroctyneHyatble TypbuHsbi

3. KoHTponbHas pabora

Tema 9

3afaHne Ha KOHTPOsbHY paboTy:

OnpenennTtb CaHTEXHUYECKYHO HArpy3Ky NPOM3BOACTBEHHO- TEXHONOMMYECKMX NOTPeEBUTENEN.
MocTponTb rofoBOM rpachrk MPON3BOACTBEHHO- TEXHONOMMYECKOro TENNOCHAOXEHNS.
PesynbTathl pacyeta Harpy3ok notpebuteneit ceteBoit Boabl 0606WmnTb B BuAE rpadouka TemnnoBbiX Harpy3oK no
NPOLOMXUTENBHOCTHN

Ha ocHoBaHuu pacyeToB BblbpaTb OCHOBHOE 060pYLOBAHNE MPOMBbIWNEHHO-0TONMTeNbHOM TALL (naposble TYpOUHbI,
napoBble 1 BOOOrPENHbIE KOTNbI).

NOoO O~ WND =

O©ooNoOOOThWN =
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MNpencTasmTb NpUHLMNMaNbHYO Tennosyto cxemy TOL, ¢ kpaTtkum onvcaHmnem.
Ins npaeunbHoro Buibopa obopynosaHus TOLl, HeobxoaMMO onpenenunTb:

1. MNpon3BoACTBEHHO-TEXHOMOMMYECKoe TernnonoTpebneHue;

2. KoMMyHanbHo-6b1TOBOE TennonotpebneHue.

Onucartb 1 paccuntaTb:

MpvHUMN OEeinCcTBS 1 YCTPOMCTBO TYPOUH

MNpeobpazoBaHne 3HEPrum B CTyNeHU TypbuHbl

Motepwn n KM L TypbUHHOR CTyneHw

Mpumep 3apaHus:

Dnip -pacyeTHbIn 0TNYyCK TEXHONOrM4eckoro (npon3soacteeHHoro) napa Dnp = 50 kr/c;
Pn - naBnenne texHonormnyeckoro napa Pn = 0,5 Mna

tn - Temnepartypa TexHonornyeckoro napa tn = 180 C

Bok - nong Bo3BpaTa KoHAeHcaTa TexHonornyeckoro napa pok = 0,5

tok - Temnepatypa KoHLeHcarta TexHonornyeckoro napa tok = 95 C

hTSLn - ronoBoe 4nMcno 4acos MakCMMyMa NPOM3BOACTBEHHO-TEXHONOMMYECKON Harpyakm no napy hTaLn = 4300
yac/rog

YCT - 0ONS CaHTEXHMYECKOM Harpy3ku B ropsyeri Boge ot Dpn yct = 0,15 ¢t
MecTto coopyxeHus TOL - no knuMaTnyeckmum ycnosmsm ropoga r. Mockea
QHp - HM3Wag TennoTa cropaHmsa Tonnmea QHp = 15,91 MOx/kr

M - YACNEHHOCTb HACENeHMs XUoro panoHa unv ropoga, npucoeamHeHHoro K TOL, m = 90 Tteic.yen.
9K3ameH

Bonpochbl k ak3ameny:

1.9neMeHTapHbI cocTas TONAMBA

2.XMIM1YecKmin CoCTaB TBEPAbIX U XMIAKMX TONANB

3.9nemMeHTapHsbIi COCTaB ra3oBoro TonnMea

4.Tennota cropaHns TBEpPAOro 1 XWAKOro Tonnmea

5.TennoTa cropaHus rasoBoro Tonnvea

6.TeopeTuyeckuii pacxon Bo3ayxa Ha ropeHue

7.TeopeTnyeckme 06bEMBI MPOLYKTOB CropaHus

8. MpuHLMN nony4eHns napa u TMMbl NapoBbIX KOTN0B

9. MNpuHUMNnanbHbIe CXeMbl KOTNOB 1 X OCHOBHbIE XapaKTEPUCTUKM

10. MNapoBoe perynupoBaHne TemMnepaTypbl NEPerpeToro napa

11. l'a30B0Oe perynnposaHve Temnepartypbl neperpeToro napa

12. BoasiHble akOHOMan3epbl

13. Boagyxonogorpesarenu

14. Cxema rasonpoBonoB KoTna

15.MpuHuUMn nencTBrs M yCTPOWCTBO TYpOUH

16. MNpeobpasoBaHne sHeprum B CTyneHn TypOrHbI

17. MNotepwu 1 KM TypOUHHOMK CTYneH

18. PacyeT Tennoeoit cxembl TOL. Monbop obopynosaHus. MpuHUMN OEACTBUS N yCTPONCTBO TYPOWH
19.MpeobpasoBaHune sHepPrun B CTyNeHn TypbuHsbl

20.MoTtepun n KN M, typbuHHORA CTyneHun

21.PereHepatunBHble uuknbl MTY

22.[poMexyTo4HbIV Neperpes napa

23.Tvnbl TENNOBbLIX ANEKTPUHECKNX CTAHLUIA

24. TepMoaoMHaMnyeckme OCHOBbI Tennodmkaumm

25.MpuHuunmanbHas Tennoeas cxema TOL

26.BopocHabxeHne TOC

27. Cxema ASC. OcobeHHOCTM upmKna.

28. TepMoaneKkTpruyeckme NCTOYHWUKIN SHEPTUM

29. MNepcnekTnsbl Pa3BUTUS TEMNOBOA SHEPreTUKN

30. NHhopMauNOHHBbIE CUCTEMBI B 3HEPreTMKE

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®dY pelictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nts Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

3AE
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56 6annos 1 bonee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | Konnyectso
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNSA KOMMETEHLLMIA 6annos
CemecTtp 5

TekyLLUA KOHTPONb

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmiics nonyyaet onpenenéHHoe KONM4ecTBo 1 15
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaaHuin. OLeHka BbICTaBnseTCs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3aAaHWUA.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 15
BbIMOJIHSIETCS B MMCbMEHHOM BUae U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoM no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBX0AMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopatopHble (B ayantopun, ocHawéHHON cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 3 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

dk3ameH 9K3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuase nNpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

CemecTp 6
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatolmecs
pabothi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 15
NPaKkTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS HAa NpakTu4eckmx 3aHsTuax. Obyyatowmecs
BbICTYMaloT C Aoknanamui, COOBWEHNSAMN, AOTONHEHNSIMU, YHacTBYIOT B 2 15
LMCKYCCWK, OTBEYAlOT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs YpOBEHb
JOMaLHel NoAroTOBKM Mo TemMe, CroCoBHOCTb CUCTEMHO M NIOTMYHO U3naratb
MmaTtepwvan, aHanMa3npoeaTtb, POPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbIE BOMPOCHI.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoOBEpKU YCBOEHUS NpoiiaeHHoro Matepuana. PaboTa 3 20
BbINOSIHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasarento. OueHnBalTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKW, HeOOX0AUMbIE AN BbINOMHEHWS 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CNOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHnn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

KETPOHHBH
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- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUBNMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

€XEMECAYHbIA MeXAyHapOoaHbIV XypHan TennoBble NPOLECChl B TEXHUKE? -
https://mai.ru/science/publish/tpt.php?from=science

ONeKTPOHHBIA XypHan - http://sntbul.bmstu.ru/
ONeKTPOHHbIN 0bpasoBaTenbHblil pecypc - https://edu.kpfu.ru/enrol/index.php?id=2047

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm JIeKUMOHHbIE 3aHATMS MOTYT BECTUCH Kak B OYHOM, Tak 1 B AUCTAHLMOHHOM ¢hopmarax ¢
1CMoMb30BaHNMEM COOTBETCTBYIOLErO NporpaMMHoro obecnedeHuns. B xone neKUMOHHbIX 3aHATUI
CTYOEHT OONMXEH BECTU KOHCNeKTMpoBaHue y4ebHoro matepuana. ObpalaTb BHUMaHWE Ha
KaTeropuu, oopMynnMpoBKN, packpbiBalolme CoaepXaHue TeX UM UHbIX SBAEHUIA U MPOLIECCOB,
Hay4Hble BbIBOAbI 1 NPaKTUYeCKne pekoMeHaauunm, NoNoXMTENbHBIA OMNbIT B 0PaTOPCKOM UCKYCCTBE.
XenaTenbHo ocTaBuTb B paboymx KOHCMNEKTax Mons, Ha KOTopbIX AenaTtb NoMeTKn 13
pEeKoMeHA0BAHHOM NUTEpPATypbl, AONONHAIOWME MaTepran NPoCcywaHHOW NekLmMn, a Takxe
nofYepkueatoLme ocobyto BaXXHOCTb TEX NN MHbIX TEOPETUYECKUX NONOXeHWA. 3anaBatb
npenogasaTento YTOYHSOWME BOMPOCHI C LUENb YACHEHUS TEOPETUYECKUX MONOXEHWIA, paspeLleHns
CMOPHbIX CUTYaLIMA.

Vicnonb3oBaHne ANCTAHLUMOHHBIX TEXHOMOMMIA: C MOMOLLBIO BUPTYyanbHOM ayanTopun npenoaasartens
(gpaiinbl, doopyM, TecTupoBaHme, nybnnkauum); nocpeacTBoM ncnonb3osaHns SOP npenonasartens.
Vicnonb3oBaHue kopriopatusHomn nnatgopmel Microsoft Teams. Vicnonb3oBaHne TeMaTn4eckmnx
WHOOPMALIMOHHBLIX NICTOYHUKOB B ceTn VIHTepHerT.

npaktudeckme | Bo Bpemst npakTnyecknx 3aHsTuid OyoyT pelweHbl 3a8a4m no TemMe NpoiaeHHbIX Nekumnii. Bo Bpems

3aHATMA napbl NPaKTUYECKNX 3aHATUA MUHMYM OLMH CTYAEHT Ha OOHO 3aHsTMe OyneT BbIBOANTCS K AOCKE
ans pasbopa peweHunst 3agayun. Takxe ansi 4ONONHUTENbHOrO NOHATWS TeMbl By OyT BblOaBaTbCs
3a4a4v ans pelweHns Ha oM. [ns cTUMynaumMm cTyoeHToB Npu peleHnn 3aaay 6yayT BblCTaBiATLCS
LIOMNONHNTENbHbIe 6annbl./Icnonb30BaHNE AUCTAHLMOHHBLIX TEXHOMOTMWIA: C NMOMOLLbIO BUPTYanbHOM
ayouTopun npenoaaeaTens (dpainbl, (opyM, TECTUpOBaHUE, Nydbnunkaumm); nocpencTBoM
ncnonb3osaHma S0P npenonasatens. icnonb3oBaHne kopnopatusHon nnatgopmbl Microsoft
Teams. Vicnonb3oBaHne TeMaTnyeckux MHGOOPMaLMOHHBIX UCTOYHMKOB B ceTu HTepHeT
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| JTabopaTopHble paboTbl MOryT BECTUCH Kak B Q4YHOM, TaK 1 B AUCTAHLUOHHOM chopMatax ¢

paboTbl MCMNONb30BAHNEM COOTBETCTBYIOLLErO NPOrpaMMHOro obecneyeHus. B xone noaroToBkm K
nabopatopHbIM paboTaM HeObX0AUMO U3yunTb y4ebHO-MeToAMYecke MaTepuansl 1, Npu
HeobX0oUMOCTUN, OCHOBHYIO 1 JOMONHUTENBHYIO nuTepatypy. [pn aToM cneayet y4ecTb
pekoMeHaauun npenonasatens n TpebosaHns yyebHol nporpamMmbl. Ocoboe BHUMAHWE Npu 3TOM
HeobxoaumMo 06paTUTb Ha CoAEePXaHNe OCHOBHbIX MONOXEHUA 1 BLIBOLOB, 0O bSACHEHNE SIBNEHMIA 1
©akToB, YSICHEHWE MPaKTUYECKOro MPUNOXEHNS paccMaTpmrBaeMblX TEOPETUYECKMX BONPOCOB. B
npoLecce 3To PaboTbl CTYAEHT JONXKEH CTPEMUTLCS NMOHSATH Y 3AMOMHUTDL OCHOBHbIE MONOXEHNS
paccMaTprMBaeMOro Matepuana, npuMepsbl, NOSICHSWME ero, a Takxe pasobparbcs B
WNIIOCTPATUBHOM MaTepuane. 3akaH4mBaTtb NOArOTOBKY ClelyeT COCTaBNEHMEM KOHCMEKTa
TEOPETNYECKOMN YacTn paboTbl. DTO NO3BONSET COCTABUTL KOHLEHTPUMPOBAHHOE, CXaToe
npencraeneHne no n3y4yaemblM BONpocam.
Vcnonb3oBaHue ANCTaHUMOHHBIX TEXHOMOIMIA: C MOMOLLLIO BUPTYanbHOW ayaMTopun npenogaearens
(parinsl, hopyM, TeCTUPOBaHKe, Nybnmkauum); NoOCpeacTBoM ucnonb3osaHus SOP npenonasarens.
VMcnonb3oBaHue kopriopatmeHon nnatgoopmbl Microsoft Teams. cnonb3oBaHne TeMaTuyeckmx
NHPOPMALIMOHHBIX UCTOYHUKOB B CeTU VIHTepHeT

camocTos- | CamocTositenbHas paboTa ctyneHTa obecrneynBaeT NOArOTOBKY CTYAEHTA K TEKYLMM ayAUTOPHbLIM
TenbHas 3aHSATUSAM 1 KOHTPONbHBIM MEPONPUSATUAAM L5 BCEX AUCUMMNAMH y4ebHoro nnaHa. Pe3ynbTtatbl aToM
pabota MOArOTOBKM NPOSABASIOTCA B aKTMBHOCTU CTYAEHTA HA 3aHATMSAX U B KAYECTBE BbIMOMHEHHbIX
KOHTPONbHbIX paboT, TECTOBbLIX 3a4aHUIA, CAENaHHbIX LOKNAAoB U OPYrMX (DOPM TEKYLLENO KOHTPONS.
CamocTosiTenbHas paboTta cTyneHTa BKo4YaeT B cebs cnegyrowme oopMbl paboT: - n3yyeHne
NEKLMOHHOro MaTepuana, npegycmarpreatolme npopaboTky KOHCNEKTa NeKUMA 1 y4ebHON
nuTepartypbl; - novck (nogbop) u 0630p NUTEPATYPbl U INEKTPOHHBIX MCTOYHUKOB MHGDOpMALIK MO
VHAVBMAYaNbHO 3aAaHHol Npobneme Kypca; - BbINMONHEHWE AOMALLHEr0 3aAaHus UM AOMalLHER
KOHTPONbHOM paboThbl, BblAABAEMbIX HA NMPAKTUYECKMX 3AHATUSX; - U3YYEHNEe MaTepuana,
BbIHECEHHOr0 Ha CaMOCTOATENbHOE M3Y4eHMe; - MOAroTOBKA K NPaKTUYECKUM 3aHATUSAM; - MOArOTOBKA
K KOHTpO/bHOM paboTe; - NOAroTOBKA K 3a4eTy MNM 3K3aMeHy; - HanncaHue pedpepara mnu
MOLrOTOBKA NPE3EeHTALMM MO 3a0aHHOW npobneme.
Vcnonb3oBaHrne ANCTaHUMOHHBIX TEXHOMOIMIA: C MOMOLLbIO BUPTYaNbHOR ayanuTopun npenogasaTtens
(chainbl, popyM, TecTupoBaHUe, Nybnukaumm); nocpencTsoM ncnonb3osaHns SOP npenonasatens.
Mcnonb3oBaHue kopriopatmeHoi nnatdopmbl Microsoft Teams. cnonb3osBaHne TeMaTuyeckmx
NHGOPMALIMOHHbIX UCTOYHUKOB B CeTu IHTepHeT.

TecTmpoBaHue | lNocne nocneaHux Nekuus B3sTb y NpenonasaTens nepeyeHb BOMPOCOB K TECTY U NOAFOTOBUTCS
Hagnexatwwum obpasom. Ecnv B nepeyHe Bonpocos 6yayT BOMPOCHI, KOTOPbIE HE U3YHanu, TO HYy>XHO
0bpaTnTcs K npenofasaTento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT He NMOHATHbIE BOMPOCHI, TO
NoMpoCUTb NpenofaBaTenst pasbsCHUTb AaHHbIE BOMPOCH! BO BPEMS KOHCYNbTauuu.icnonb3oBaHue
LMCTaHUMOHHBIX TEXHOMOIMIA: C MOMOLLbIO BUPTYanbHOW ayautopun npenoaasatens (dpaiinbl, oopym,
TecTMpoBaHue, nybnukaumm); nocpeacTsom ncrnonb3oeanms SOP npenogaeartens. Micnonb3oBaHue
KopriopatueHoi nnatdpopmel Microsoft Teams. Vicnonb3oBaHve TeMaTnyeckmx MHGPOPMaLMOHHbIX
NCTOYHVKOB B ceTn VIHTepHerT.

KOHTpOnbHas | Bo BpeMsi KOHTPOnbHbIX paboT ByayT peleHbl 3aaa4uy no TeMe NponaeHHbIX nekuuii. Bo Bpems napbl
paboTa MPaKTUYECKMX 3aHATMIA MUHUMYM OAWH CTYOEHT Ha OAHO 3aHsATNe ByaeT BoIBOAUTCS K JOCKe ANis
pasbopa pelweHns 3aaaqmn. Takxe s LONONHUTENbHOMO NMOHSATUS TeMbl Oy OyT BblOaBaTbCA 3a4a4M

ans peweHust Ha aoM. KoHTponbHas paboTa npoBepsieTcs 1 BbiCTaBnsioTcsa 6anbl./icnonb3osaHune
ONCTaHLMOHHBIX TEXHONOIMIA: C MOMOLLbLIO BUPTYanbHOW ayamMTopun npenogasartens (goainbl, oopym,
TecTupoBaHue, nybnvkaumm); nocpeacTeom ncnonb3osanms SOP npenopasatens. Micnonb3osaHve
koprnopaTmneHoi nnatgpopmel Microsoft Teams. icnonb3oBaHue TeMaTnyeckux MHGOOPMaLMOHHBIX
NCTOYHWKOB B ceTn VIHTEpHeT.

3K3aMeH Mocne nocneaHWx nekuuii B3sTb y Npernoaasatens nepeyeHb BOMPOCOB K 3K3aMeHy 1 NoAroTOBUTCS
Hagnexatwwum obpasom. Ecnv B nepeyHe Bonpocos GyayT BOMPOCHI, KOTOPbIE HE U3Y4anu, TO HYy>XHO
o0bpaTnTcs K npenofaeaTento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT He NOHATHbIE BOMPOCHI, TO
MoMpoCUTb NpenoaBaTenst pa3bscHUTb OAHHbIE BOMPOCH! BO BPEMSI KOHCYNbTaumm. Vicnonb3oBaHuve
LMCTaHUMOHHBIX TEXHOMOTMIA: C MOMOLLbIO BUPTYanbHOW ayautopun npenonasartens (dpaiinbl, opym,
TecTpoBaHue, nybnukaumm); nocpencTsom ncrnonb3osanms SOP npenogaeatens. Micnonb3oBaHue
KopriopatueHoi nnatdpopmel Microsoft Teams. Vicnonb3oBaHve TeMaTnyeckmx MHGOPMaLMOHHbIX
NCTOYHVKOB B ceTn VIHTepHerT.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHbI onpoc | Obyyatowmecs nony4atoT BONPOCH! MO OCBEWEHUIO ONpeaenéHHbIX TEOPETUYECKMX BOMPOCOB MK
peleHnio 3anay. PaboTta BbINONHAETCS YCTHO M OTBET [aeTCs B Pa3BEpHYTOM BUAE NPErnoaaBaterto.
OueHvBaloTcs BNageHve Matepuanom no teme paboTel, aHanMTMHeckue cnocobHoCTH, BnaneHue
MEeTO4aMK, YMEHUS 1 HABbIKW, HEOOX0AMMbIE L)1l BbINONHEHUS 3aaaHuii. Vicnonb3oBaHue
LMCTaHUMOHHBIX TEXHOMOTWIA: C MOMOLLbIO BUPTYanbHOW ayautopun npenogasatens (dpaiinbl, opym,
TecTMpoBaHue, nybnukaumm); nocpeacTeom rucrnonb3oeanmst SOP npenogaeartens. Micnonb3oBaHue
KopriopatueHoi nnatdpopmbl Microsoft Teams. Vicnonb3oBaHve TeMaTnyeckmx MHPOPMaLMOHHbIX
NCTOYHVKOB B ceTn VIHTepHerT.

10. MepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLI.I,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BeEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyYHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEUMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHOW, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs nepefayn UHGOPMaUMn, OpraHn3auumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX TIEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BbIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmmn KONNEKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU cAaqm 0byyatolwmMMcst UHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTU MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNW 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
XUsHeobecneyeHns".

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 16.03.03
"XonoaunoHas, KpMoreHHast TeXH1Ka U cUCTeMbI Xun3HeobecneyveHns" 1 Npodousto NoaroToBKM "XonoannbHas TexXHNKa u
cucTeMbl XusHeobecneyeHns".
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0[].2 Tennosble npoLecch! B SHEPreTnke

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. KyouHos A. A. TennoBble anekTpuyeckme ctaHuum. Cxembl u 0bopynoBaHue : yd4ebHoe nocobue / A. A. KyanHos. -
Mocksa : UHDPA-M, 2020. - 325 c. - (Boicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-004731-7. - URL:
https://znanium.com/catalog/product/1080999 (nata obpauweHusi: 18.08.2020). - TEKCT : 9NEKTPOHHBIIA.

2. OBunHHMKOB 0. B. OcHOBbI TEXHUYECKOR TepMoauHamuku: yuebHuk/ 0. B. OBumHHMKOB. - HoBocubupcek : HITY,
2010. - 292 c. - ISBN 978-5-7782-1303-6. - URL: https://znanium.com/catalog/product/549343 (nata obpatweHus:
18.08.2020). - TeKkCT : 9NeKTPOHHbIN.

3. bapunosny B. A. OCHOBbBI TEXHNYECKOI TEPMOLMHAMUKN 1 TEOPUM TEMO- U MaccoobmeHa: yuebHoe nocobue / B. A.
Bapwunosuy , 10. A. CmupHoB. - Mockea: UH®PA-M, 2019. - 432 c. - (Bbicwwee obpa3soBaHue: bakanaspuar). - ISBN
978-5-16-005771-2. - URL: https://znanium.com/catalog/product/1003418 (nata obpauwerus: 18.08.2020). - TekcT :
3NIEKTPOHHBbI.

JdononHutenbHaa nuteparypa:

1. Enndparos B. C. TepmoonHamuka: y4ebHoe nocobue / B. C. Enudparos, A. M. CtenaHos. - Mockea : Anbtanp-MIrABT,
2015. - 88 c. - URL: https://znanium.com/catalog/product/522648 (nata obpauweHusi: 18.08.2020). - TEKCT : 9NEKTPOHHBIA.

2. Tiokos B. A. Tennonepenaya, BEHTUNSILMOHHBIE 1 TEM/IOBbIE pacyeThbl B afieKTpoMexaHuke: yuebHoe nocobue / B. A.
Tiokos, T. B. YecTioHnHa, H0. . Byxronbu,. - HoBocnbupck : HI'TY, 2013. - 248 c. - ISBN 978-5-7782-2333-2. - URL:
https://znanium.com/catalog/product/549119 (nata obpaweHusi: 18.08.2020). - TEKCT : aNEKTPOHHbIN.

3. OneKkTpoTeXHONOrM4ecKne yCTaHoBKM U cuCTeMbl. Tennonepenaya B 3NeKTPOTEXHONOrMU. YAPaXHEeHNs 1 330341 :
yyebHoe nocobve ans By3os / B. C. YepenHuyeHko, B. A. CuHnubiH, A. U. Anndpepos, B. A. Tiokos [1 gp.]. -
HoBocubupck : HI'TY, 2011. - 571 ¢. - ISBN 978-5-7782-1813-0. - URL: https://znanium.com/catalog/product/548442
(nata obpatweHuns: 18.08.2020). - TeKCT : 9NEKTPOHHBIA.
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Mporpamma gucumnnuHel "Tennosble npouecchl B aHepreTuke"; 16.03.03 "XonoannbHas, KpUMoreHHas TexHuka u CUCTEMbI
Xn3HeobecneyeHns".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0[].2 Tennosble npoLecch! B SHEPreTnke

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.
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