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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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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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
YK-2 CnocobeH onpenensTb Kpyr 3a4ay B paMkax NocTaBNeHHOM Lenu 1 Bolbrpatb

OnTMMarbHble CNOCODbI UX PELIEHNS, NCXOAs N3 OEeACTBYIOWMX NPABOBbLIX HOPM,
MMEIOLMXCS PECYPCOB U OFPaHNYEHN

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBHblE TEPMOAVMHAMUYECKME 3aKOHbI, 3aKOHbI TEMNoMaccobMeHa

JonxeH ymeTb:

cO34aHne MateMaTn4yecknx Moaenein 06 beKkToB NPOPECCMOHaNbHON AeATENbHOCTU
HonxeH BnageTb:

3HaAHUAMU Npun pa3pa60TKe Tennogunanyecknx, MaTtemMaTnyecknx N KOMMbIOTEPHbIX mMogzenen, npenHa3Ha4YeHHbIX
ONns BbIMNOHEHNSA UCCNenoBaHNA U peweHnsa Hay4HO-TeXHN4YeCknx 3anad

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

onpegnensTb KPyr 3a4ay B pamkax nocTaBneHHON Lenu 1 Bblbrpatb onTiManbHble Cnocobbl UX PELEHUS, NCXOOS U3
LENCTBYIOLMX NPABOBbIX HOPM, UMEIOLLMXCS PECYPCOB W OrpaHNyeHNi

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.0.11 OucumnaunHbl (Mogynun)" OCHOBHOM NPOECCUOHASBHOWA
obpaszoBatenbHoi nporpammbl 13.03.02 "9SnekTposaHepreTMka 1 anekTpoTexHuka (9nekTpocHabxeHue)" n OTHOCUTCS K
06513aTeNbHBIM AUCLMNANHAM.

OcsauBaetcs Ha 3 kypce B 5, 6 cemecTtpax.

3. O6bem gucuunInHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpyLOeMKOCTb AUCLMMNAUHBI cOCTaBnseT 9 3a4eTHbIX(ble) eanHuML(bl) Ha 324 yaca(os).

KoHTtakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 12 yaca(oB), npakTnyeckme 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 12 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 270 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIUHBIL: 3K3aMeH B 5 ceMecTpe; ak3aMeH B 6 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl aMcunnivHbl / UX TPYyAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1_Tema 1. BeeneHue. OCHOBHbIE 5 5 1 1 o8
MOHATUSA.
Tema 2. OCHOBHbIE 3aKOHbI
2. TepMOLANHAMUKN. 5 2 1 1 28
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flekumu 3aHATUSA paboTbl
Tema 3. DHepreTnyeckoe TONINBO.
3. Buabl Tonnmea. 5 2 1 1 28
Tema 4. Okceprus. OkcepreTnyeckuii
4, aHanua. 5 2 1 1 28
5.|Tema 5. 3akoHbl TennomaccobMeHa. 5 2 2 2 37
Tema 6. Liuknbl TennoBbIxX MaWnUH 1
6. yCTaHOBOK. 6 1 2 2 22
Tema 7. KoTenbHble
7.lyctaHoBku.MpuHUUNnanbHas cxema 6 1 2 2 24
KOTENbHOW YCTaHOBKM.
Tema 8. Naposble 1 rasosble
8. TYPOUHbI. 6 0 1 1 39
Tema 9. Tennosble anekTpuyeckne
9. CTAHLM. 6 0 1 1 36
NToro 12 12 12 270

4.2 CopepXxaHue guUCLUNNINHbI (MOAYNS)
Tema 1. BBegeHue. OCHOBHbIE MOHATUS.

BeeneHne. OCHOBHbIE NMOHSATUS 1 TePMUHDbI. |/|CTOpI/I5I Pa3BUTUA TEPMOONHAMUKN KaK HAYKN N ee COBPEMEHHbIE
OoCTXeHuns. Buabl 3Heprum n opmbl obmeHa 3Heprun. I'IapaMepr| TepMOﬂMHaMMHeCKOIZ cuctembl. CocTosiHMe
TepMOﬂMHaMMHeCKOIZ CUCTEMbI, NapamMeTpbl N ypaBHEHNE COCTOAHUA. BHyTpeHHﬂﬂ Heprus TepMO,D,MHaMMLIeCKOIZ
CNCTEMDI. TepMo,uleaMmquKme npoueccobl.

Tema 2. OCHOBHbIE 3aKOHbI TepMmoanHaMUKN.

I'IepBb||7| 3akOH TepMoOVHaMUMKK Kak dpopma CoxXpaHeHUs 1 npespaLleHnsa aHepruun. YpaBHeva nepBoro 3akKoHa Ons
TepMoanHaMnyeCckmnx CUCTeM. PaboTa u TennoTa. cBoicTea pa60TbI M TennoTbl Kak oopMbl obmeHa SHeprun.
XapaKTepI/ICTI/I‘-IeCKI/Ie pyHKUMN. BTOpOI7I 3aKOH TepMOoaANHAMUKN. TepMO,D,I/IHaMI/ILIeCKVIe CBOWCTBA N TEMNOEMKOCTb
naoeanbHoOro rasa.

Tema 3. DHepreTnyeckoe Tonnmeo. Buabl Tonnuea.

DHepreTnyeckoe TONANBO. Buabl Tonnmea. dneMeHTapHbIl cocTas Tonnmea. XMMUYECKMA COCTaB TBEPbIX U XUOKMX
TOMAMBA. DNEMeHTapHbIA COCTaB ra3oBoro Tonavea. TennoTta cropaHns TBepaoro 1 Xunakoro tonnuea. Tennota
cropaHu1si ra3oBoro TonnMea. TeopeTnyeckmnin pacxo Bo3ayxa Ha ropeHune. TeopeTmieckne o6bembl MPOayKTOB
cropaHmsi.

Tema 4. Okceprus. dkcepreTM4ecKun aHanms.

AP PEKTUBHOCTb NPE0OPaA30BAHUA SHEPTUN. YCNIOBUS NOMyYeHUs MakcuManbHOM paboThbl. DYHKLIUS
paboTocrnocobHocTH. Kceprus. SKcepreTnyeckme anarpammel. BnusHue HeobpatumMocTi Ha paboTocnocobHOCTb
TepPMOANHAMNYECKMX CUCTEM. DKCepreTuieckme notepu u skcepretudeckuin K. dkcepretmieckuii aHanms paboTbl
TEnmoBbIX MALIH.

Tema 5. 3akoHbI TennomaccobMeHa.

MpocTbie 1 CnoXxHble BUabl TennoobMeHa. 3akoHbl TENoNpPoBoAHOCTU. 3oTepMuyeckme noBepxHocTu. MpanmeHTt
Temnepatypbl. Tennoeoi notok. KoagpcpuumeHT TennonpoBogHocT. KOHBEKTUBHAS TennooTaada. 3akoH
HbioToHa-PrxMaHa. KoagodpuumeHT Tennootnadm. OCHOBHbIe MOHSTUS Teopun nopobus. Kputepum n ypaBHeHus!
nopobus. Tennosoe nany4eHne 1 3akoHbl. Kunexue.

Tema 6. Lilnknbl TennoBbIX MaLLMH U YCTAaHOBOK.

TepmoanHamMmyeckuii aHanma Kpyrosbix npoueccos. Linkn KapHo. Tennoas xapaktepuctka 06paTrMbix NpoLIECCOB.
Limknbl 04HOCTYNEHYaToro 1 MHOrocTyneHyaroro komnpeccopa. Lmknbl Tennosbix gsurarenei (Otto, dumsens,
TpuHknepa). Livknbl napocmnoBbix yCTAaHOBOK (C MPOMEXYTOYHBIM NeperpeBoM, GUHAPHbIE, pereHepaTuBHebliA). Linknbl
XONOAMUNbHBIX YCTAHOBOK.

Tema 7. KoTtenbHble yctaHoBKWU.[TpyHUMNManbHasa cxemMa KOTe/lbHOW YCTaHOBKM.

CxeMbl NapoBbIX 1 BOOOrPEeiHbIX KOTENbHbIX. [PUHLMN NONyYeHns napa v TUMbl NapoBbIX KOTNO0B. MpuHuMnuanbHbie
CXEeMbl KOT/IOB 1 UX OCHOBHbIE XapakTepuctuku. MaposBoe perynuposaHue Temrnepatypbl neperpetoro napa. asosoe
perynupoBaHue Temnepatypbl neperpetoro napa. BoaosHolie akoHoMar3epsl 1 Bo3gyxonogorpesartenu. Cxema
rasonpoBOLOB KOTNA

Tema 8. MapoBble u ra3oBble TYpPOUHbI.
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MprHLUMN [eincTBUS 1 ycTPoncTBO TypbuH. Maporasoesle yctaHoBkW. Ma3oTypbuHHble ycTaHoBku. OT6op napa.
MpeobpazoBaHue aHeprum B cTyneHn TypbuHbl. MapameTpbl paboyero Tena B TypbuHe. I3MeHeHUsi CKOpOCTY ABUXEHNS
napa no anuxe nonatku. Motepu n KM TypbuHHoM cTyneHn. MHorocTyneH4artble TypOuHbl (BbICOKOro, CPenHero u
HN3KOro OABNEHUs).

Tema 9. Tennosble anekTpuyeckue cTaHLUMW.

Pacuet tennosoli cxembl TOL. Monbop obopynosaHms. MpuHLMN OeAcTBUS 1 YCTPONCTBO TYpOUH

MpeobpasoBaHune aHeprum B cTyneHun TypbuHsl. Motepu n KM L TypbuHHOR cTyneHn. PereHepatuBHble Lmkbl MNTY.
MpoMexxyTouHbIN Neperpes napa. Tunbl TENAOBLIX 3NEKTPUHECKUX

TepMoarHaMMyeckne OCHOBbI Tennogoukaumm ctaHumin. MpuHumnuansHas tennosas cxema TOL.BoaocHabxeHne TOC

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbIMONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcsl pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 ocylEeCTBEHMS 06pa30BaTENbHON NESATENbHOCTM MO 06pasoBaTeNbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepctaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
dran KOMNETEHLIMM TeMmbl (pa3penbl) AUCLUMUHBI
CemecTp 5
TeKyLL M KOHTPOIIb
1. BeeneHue. OCHOBHbIE NMOHATUS.
1 |[TecTvposanme YK-2,, OTIK-3 2. OCHOBHble 3aKOHbI TEPMOANHAMUKMN.
KoHTtponbHas ) ) 3. SHepreTuyeckoe Tonnveo. Buabl Tonnmea.
2 pabota YK-2,, OTK-3 4. OKceprusi. IKCepreTmyeckuin aHanms.
NabopatopHble
3 0aBoTH YK-2, OMNK-3 5. 3akoHbl TennomaccobmeHa.
Ok3ameH YK-2
CemecTp 6
TeKyLL M KOHTPOIIb
1 NaGopatopHeie YK-2, OlK-3 6. Llnknbl TENNOBbIX MALWWH U YCTAHOBOK.

paboThbl

7. KoTtenbHble yctaHoBKU.[lpyHUMNManbHasa cxema KoTesibHOM
2 |YcTHbI onpoc YK-2, OlK-3 YyCTaHOBKM.
8. MapoBble 1 ra3oBble TYPOVHBI.

KoHTponbHas
3 pabota YK-2, OlK-3 9. Tennosble anekTpuyeckme CTaHuUmm.
Ok3ameH YK-2

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEeHU M Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus
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cUcTeEMaTMYECKoe U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
maTtepwana, ymeHume
cB0O6OAHO BbINOMHATb
3ajaHus,
npenycMoTpPeHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNINHBI, YCBOMWN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNWHDI B
MX 3HAYeHUN ons
npuobpeTtaemoit
npogoeccum, NPosBUN
TBOpYECKME
cnocobHocTn B
NMOHUMaHWK, N3NOXEHNM
N UCNONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbIMOAHWN
npenycMOoTPEHHble
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nnTepaTtypy,
PEKOMEHO0BaHHYI0
nporpammorn
OMCUMNNWHbI, NoKa3sarn
CUCTEMaTMYECKNIA
Xapaktep 3HaHuii rno
OUCUMNNIMHE 1
CrnocobeH K ux
caMmocTosiTeNlbHOMY
MONOMHEHNIO 1
0OHOBNEHNIO B X04€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHanbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
HeobxoaMMoM ans
JLanbHewemn y4ebbl n
npencrosiwei paboTs
no npodpeccun,
CnpaBuIcs C
BbINONMHEHWEM 3a0aHNNA,
NpeLnycMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpaTtypomn,
peKoMeH00BaHHOM
nporpammor
OVMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe U npu
BbINOMHEHNN
9K3aMeHaLUMNOHHbIX
3a4aHuid, Ho obnanaet
Heobx0aUMbIMM
3HaHMSAMU ONst NX
ycTpaHeHns noa
PYKOBOLCTBOM
npenonaeartens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
matepwana, oonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMoTPEHHbIX
nporpamMmor 3afaHuin n
He cnocobeH
NPOLONXNUTb 00yyeHme
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHasnbHom
nesitensHocTn 6e3
LOMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCUMMNINHE.

Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 5
TekyLuin KOHTPOIb
TecTnposaHue [(86% npasuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 1
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbl  (3a4aHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTBytoT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHblE MpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHs.l ownbKu. YLOBNETBOPUTENbHBIA  [MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb mMartepvanom. He[oCcTaTouHbIE
NPVMEHNATb 3HAHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNSA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHve 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMOMNb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 3
npasunbHo. NposiBneHa (B 0CHOBHOM NPasuibHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npasunbHoO. lNposiBneHa |lposBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbLIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
Ok3ameH O6yuatowwpniics Obyyatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BOHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel
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lMpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb
BNafeHns matepuasnom.
MposiBneHsbl
npeBoCcxoAHble
cnocobHoCTM
NPVMEHSTb 3HaHUS U
YMEHNS K BbINOMHEHWIO
KOHKpPETHbIX 3a8aHui.

3ajaHunn.
MpucyTtcTeytoT
He3HauuTenbHble
owun6Ku.
lMpooemMoHcTpMpoBaH
XOpPOLWNiA ypOBEHDb
BfafeHus Matepuasnom.
[MposiBReHbl cpenHne
cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO

KOHKPETHbIX 3a0aHWIA.

MpucytcTaytOT
cepbEésHble oWmnbKy.
MpooemoHcTpupoBaH
YOOBNETBOPUTENBHBIV
YPOBEHb BNaneHus
mMarepvanom.
MposiBneHbl HU3Kne
CnocobHOCTM
NPVUMEHSATb 3HAHNS Y
YMEHMS K BbINONHEHNIO
KOHKPETHbIX 3a8aHui.

[MpooemoHcTpupoBaH
HeynoBNEeTBOPUTENBHBDI
YpOBEHb BnafeHus
marepuanom.
[MposiBneHsbl
HefoCTaToYHbIe
cnocobHoCcTM
MPVUMEHSITb 3HAHUS 1
YMEHWS K BbINOMHEHNIO
KOHKpPEeTHbIX 3a4aHWMA.

Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi

OTnN4YHO Xopoluo Y nosn. Heyn.

CemecTtp 6

TeKywW Ui KOHTPONb

NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHue 1 ObopynosaHue un

pa60TbI MeToObl NCMONb30BaHbl |METOObl NCMONb30BaHbl |METOObl HACTU4YHO MeToObl NCMNONTIb30BaHbI 1
npaBnbHO. I'Ipo;IBneHa B OCHOBHOM NpaBUbHO. MCNONIb30BaAHbI HenpasunnbHO.
npesocxonHas MposiBnena xopowas  |npaewnbHo. MNMposieneHa |lMposieneHa
TeopeTmnyeckas TeopeTn4eckas yaooBneTsopuTenbHas HeynosneTsopuTenbHas
noaroToBka. NMoLAroToBKa. TeopeTuyeckas TeopeTmyeckas
H606XO,EI,I/IMbIe HaBblKU HeO6XO,D,I/IMbIe HaBblK/ |[NOAroToBKa. noaroToBka.
N yMeHnsd NONHOCTbIO N ymeHunsa B OCHOBHOM H606X0)J,VIMbIe HaBblKU HeO6XO,D,VIMbIe HaBblKU
OCBOEHHbI. PesyanaT OCBOE€EHpbI. PesyanaT N yMeHuns 4aCctn4Ho N yMEeHUA He OCBOEHDbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
uensm. Lensm. COOTBETCTBYET eé Lensm.

uensam.

YCTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PaCcKpbIThI. packpbita. OTBeT cnabo [[MoHATWAHbIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaT. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |oparMeHTapHoe Mnm
MpooemoHcTpypoBaH  [[MpooeMOHCTPUPOBaH  |MONOXEHWIA 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTtb
[MpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMyNnnMpoBaTb CBOU  (POPMYNIMpPOBATb CBOM  |MONOXEHUS.
MbICnn, 06CyXaaTb Mbicnn, obcyxaartb Mbicnu, 0bcyxaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE ANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

KoHTponbHas  ([MpasBunbHO BbiNoOAHEHb [[1paBnibHO BbINONHEHA (3a8aHus BbINONHEHbl  |3a4aHus BbiNOHEHbI

paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 5

TekyLwWUin KOHTPONb

1. TecTupoBaHue

Tembl 1, 2

TecTbl:

1.1. Kakoe onpegneneHune 0OCTaTOMHO CTPOro COOTBETCTBYET MOHATUIO "aHeprns"?

1. CnocobHocTb coBepiatb paboty

2. EovHas mepa pasnuyHbIx (OOpM ABUXEHNS.

3. CoBeplueHHas pabora.

4. Mepa aHeprum, nepenaBaemMon Mexay Tenamm

1.2. Kakylo pa3aMepHOCTb UMEET SHEPrus B CMCTEME eaunHuL namepeHns CN?

1) kkan. 2) kI'm. 3) kB1*4 4) apr 5) kB1™y

1.3 Kakylo pasMepHOCTb MMEET SHEPINS B HEMETPUYECKOW CUCTEME TEMNOBLIX €AUHNLL?

1) kkan 2) kI'm 3) kB1*4 4) 1 5)apr

|.4. YT0 NOHUMAIOT NOL TEPMMHOM "BHELWHAS SHEPTUS" TEPMOAUHAMMYECKON cucTeMbl (paboyero Tena)?

1. CyMMy KMHETMYECKOI SHEPrM MONEKYN Ten cucteMbl (paboyero Tena) u Bcen cucTembl (paboyero Tena) Kkak Lenoro.
2. KuHeTnyeckyto 1 NoTeHLUMaNbHyO SHEPrut0 MONEKys, COCTaBNSIOWMX paccMaTpuBaemMyto cuctemy (Teno).

3. MNoTeHuManbHy0 SHEPrM0 MONEKYN TEN CUCTEMbI 1 BCEW CUCTEMBI Kak LLlenoro Tena.

4. KnHeTnyeckyto 1 noTeHumanbHyo SHepPruio CucTembl (Tena) Kkak Lenoro tena.

5. KuHeTnyeckyto aHepruio cuctembl, paccMaTprBaeMoii kak uenoe Teno.

I.5. YTo noHUMalOT NoS TEPMUHOM "BHYTPEHHSAS SHEPrus" TEPMOANHAMUYECKOI cMcTeMbl (paboyero Tena)?

1. SHepruo B3aMMoaencTBna ?aneMeHTapHbIX? YacTuL, COCTaBNSIOWNX CUCTEMY (TENO)

2. DHepruo B3aMMOLENCTBIS N OBUXEHUS "SNEeMEeHTapHbIX" 4acTuL, COCTaBNSAIOWMX CUCTEMY (TENO).

3. KuHeTunyeckyto sHepruio "aneMeHTapHbIX" 4acTuL, COCTaBNSAIOWNX CUCTEMY (TENO)

4. KNHETNYECKYIO SHEPrMI0 MONEKYN CUCTEMBI (TeNa).

5. OHepruio B3aMMofencTens Monekyn cuctembl (tena).

1.6. /3 Kaknx coCTaBNSAIOWMX CKNaabiBAETCA BHYTPEHHSS SHEPrns naeanbHbIX rasos?
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1. VI3 KNHETUHECKOI SHEPrM MONIEKYN N UX B3aMMOLENCTBNS.

2. 3 aHeprum B3anMoOencTBus Monekyn,

3. V3 sHeprun B3anMogencTBuns "aneMeHTapHbIX" 4acTuL, U BHYTPUSALEPHOW SHEPTUN.

4. V13 KUNHETNYECKON 3HEPrMn MONEKyI.

5. N3 aHeprum B3anMoOencTsus n ABMXEHUS "aneMeHTapHbIX" Yactuu,

|.7. dyHKUMEN Kaknx NapaMeTpoB SBNSETCS BHYTPEHHSAS SHEPrS naeanbHbiX ra3os?

1. Tonbko pasnexHus

2. laBneHuns n Temnepartypbl.

3. YoenoHoro obbema 1 aaBneHus.

4. Tonbko Temneparypsl

5. Tonbko ynenbHoro o6bema.

1.8. DyHKUMEN Kakmx NapaMeTpoB SBNSETCS BHYTPEHHSAS SHEPrusa peanbHblX ra3os?

1. Tonbko naBneHus.

2. [laBneHus n Temnepartypbl.

3. Tonbko obbema.

4. Tonbko Temneparypsbl.

5. Tonbko, yaenoHoro obbema.

1.9. Uto ycTaHaBnMBaeT B OTHOWEHUW BHYTPEHHEN SHeprum naeanbHblX ra3os 3akoH JdanbtoHa?

3aBNCUMOCTb BHYTPEHHEN 3HEPrMn naeanbHbIX ra3os;

1. OT yaenbHoro o6bema u NaBneHus;

2. OT DaBneHus n TemnepaTtypbl;

3. TONbKO OT Temnepartypsbl;

4. TONbKO OT OABNEHUS;

5. TONbKO OT 06 beEMa.

1.10 MOXHO N1 NPUMEHUTb 415 Nto6oro TepMOAMHAMMYECKOro NpoLecca BoblpaxeHue

1. HerT, BbipaxeHune cnpaBennveo nub Ons M30TePMUYECKOro npoLecca, COBePWAaeMoro peasbHbIM ra3om.

2. la, ecnn npouecc cosepliaeTcs naeanbHbIM ra3om.

3. Her, BblpaxeHue cnpasennvMBo Nuwb Ans aamabaTtHoro NpoLecc COBEpLLAEMOro naeanbHbiM ra3om

4. la, 6e3 Kakux-nnbo orpaHn4eHuii.

5. a, ecnu npouecc coBepluaeTcs peanbHbIM ras3oM.

1.11. KakoBa pa3mMepHOCTb BHYTPEHHEN 3Heprumn B cucteme eamHul, nameperms CU?

1) kan. 2) Ox. 3) kM. 4) kkan. 5) kBT,

1.12. KakoBa pasMepHOCTb BHYTPEHHEN SHEPrUn B HEMETPUHECKO CUCTEME TEMNOBbIX €OMHULL.

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

2. KoHTponbHas pabota

Tewmbl 3, 4

MNpumep 3apnaHns:

I. MapameTpbl COCTOAHUS.

Mpumep 1. MaHOMeTpP, YCTaHOBNEHHbIN B OTKPbLITOM KabuHe camoneTa, Haxo4slWerocs Ha 3emse, U N3MepsIoLni
[aBneHne Macna, nokasblBaeT 6 Krc/cM2 npu nokasaHum 6apomeTpa 752 MM pT. CT.

Mpumep 2. B MmawmHHOM 3ane anekTpocTaHuuy paboTarT Tpu TypbuHbI, B KOHAEHCATOPaX KOTOPbIX NOALEPXUBAETCS
abconoTHoe naeneHve Pabc1=2,94 klMa, Pabc2 = 3,923 kla, Pabc3 = 4,9 kMa. Onpenenuts BENUYMHbI BaKyyMOB B
npoueHTax bapoMeTpuyeckoro nasneHus. MNokasaHus 6GapoMeTpa B MAWMHHOM 3ane 753 MM pT. CT.

Il. YpaBHEeHWe cocTosHUS naeanbHoro rasa.

Mpumep 1. Onpenenutb 3Ha4eHMs ra3oBbix NOCTOSAHHBLIX B CU ang rasos: auetuneH C2H2, okuck yrnepona CO, ammmak
NH3, o301 O3.

Mpumep 2. MonekynsipHbIli BEC CapaToBCKOro NPUPOLHOro rasa paseH npubnuantensHo 17,1 kr/kMonb. OnpenenvTb ero
MAOTHOCTb, YAENbHbIA 06 bEM NMPU HOPMaTbHbBIX (OU3UYECKMX YCNOBUSX, @ TakXXe Npu faeneHun 1,2 6ap n Temnepatype
-13 C.

lll. Ma3oBbIE CMECHK.

Mpumep 1. MaccoBblli cocTas rasoBoit cmecu cnegyowmin: H2 ? 4%, CH4 ? 40%, C2H2 ? 20%, CO2 ? 12%, N2 ? 24%.
OnpenennTb ra3oByo NOCTOSIHHYIO, MONEKYNSIPHbIA BEC, MAOTHOCTb, YAENbHbIA 06 bEM CMeCH U NapLumanbHbie AaBNeHus
KoMnoHeHToB. [laBnenue cMecw 1,5 6ap, Temnepatypa 27[1C. OnpenennTts 06beMHBIN cocTaB cMec.

IV. TennoemkocTb.

Mpumep 1. OnpenennTb CpenHNE MOMbHYO, OB BEMHYIO 1 MACCOBYHO TEMNOEMKOCTM MPW NMOCTOSHHOM LABAEHWN U
nocTosiHHoM o6beme B nHTepBasne Temnepatyp ot 0 go 1300 C aons cMecy rasos, MetoLLen cnenyowmii 06 beMHbI
coctas: CO2 ? 8%, CO ? 2%, N2 ? 85%, H2 ? 5%.

Mpumep 2. B 3akpbiToM pesepsyape 06bemoM 100 nMTpoB HaxoamMTcs Bo3ayx npu temnepatype 0 C n nasneHun 760 mm
pT.cT. ONpenennTb TEMNO, 3aTpaYyeHHoe Ha HarpeeaHne aToro Bo3ayxa no 200 C.

V. lNepBbIi 32KOH TEPMOANHAMUKMN.

N30oxopHbIin npouecc (v=const).

N306apHbiii npouecc (p=const).
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AnmabatHblin npouecc (dg=0).

N3oTepmuyeckuin npouecc (T=const).

KoHTponbHble BONPOCHI:

TepmoaomHaMmnyeckme CBOWCTBA U TEMNOEMKOCTb naeanbHOro rasa.
OcHOoBHble NpoLecchl naeanbHbIX ra3os.

Okceprus. OkcepreTnyecknii aHanma.

Tembl:

1.9neMeHTapHbIn cocTas TONAMBa

2.XMMr1YecKkmin cocTaB TBEPAbIX U XWUIAKMX TONANB
3.9nemeHTapHbI COCTaB ra3oBoro TonMBea

4.Tennota cropaHns TBEPAOro 1 XWAKOro Tonnmea
5.Tennota cropaHus rasoBoro Tonnvea

6.TeopeTuyeckuii pacxon Bo3ayxa Ha ropeHue
7.TeopeTnyeckne 06beMbl NPOLYKTOB CropaHust

8.MpuHLMN nony4eHns napa n TUnbl NapoBbIX KOTNOB
9.MpuHLUMNNanbHbIe CXeMbl KOTIOB 1 X OCHOBHbIE XapakTepUCTUKA
10.MapoBoe perynmpoBaHue Temneparypbl NeperpeToro napa
11.I"a30BOe perynupoBaHmne TemnepaTypbl neperpeToro napa
12.BoaosiHble sKOHOMarn3epbl

13.Bosnyxonogorpesarenu

14.Cxema rasonpoBoaoB KoTna

3. TabopatopHbie paboTbl

Tema 5

NabopatopHas paboTa €1

WccnenosaHve paboTbl TennoobmMeHHoro annapara

CopepxaHue paboTbl: VicnbiTaHrne Tennoo0OMEHHOrO annapara Ha pasnnyHblX pexumax paboTbl ¢ LeNbo onpeneneHms
ero TennoBon MOLWHOCTH, KO3PULIMEHTOB TennonepenaYm, Tennoson adekTMBHOCTM 1 YnCna nepeHoca eanHuL, Ha
KaXgoM U3 PexXnmos.

1. lNocTpounTb rpadonk U3MEHEHWIA BO BPEMEHU TEMMEpAaTyp rPetoLero U Harpeeaemoro TennoHocuTenen Ha exoge B TA
1 Ha BbIXxoZe 13 Hero. Vicnonbays rpadoukn, onpenennts U3MepPeHUsi, COOTBETCTBYoWME neproaam paboTbl Ha Kaxk oM
N3 PeXNMOB.

2. Onpegenutb nokasaHus Tepmonap 1, 2, 3, 4a He MEHEE YEM MO TPEM N3MEPEHNAM B KaXA0M N3 CTaLMOHAPHbIX
nepuoaoB v MPUHATL O/ pacyeToB cpefHve 3HadyeHus Temnepartyp t1, ,t2, t2.

3. MocTpouTb rpadpuky USMEHEHUs TeMNepaTyp TENIOHOCUTENEN NO ANVHE TENNOOBMEHHOro annaparta, MCnonb3ays
3Ha4YeHue TeMnepaTyp TENIOHOCUTENEN Ha BXOAE B annapar, UCMonb3ys 3HaYeHne TENIoOHOCUTeNen Ha Bxode B annapar
W Ha BbIXOLE M3 HETO 1 y4YMThIBAsi CXEMY BKOUEHUS. [MoacunTath onis cxeM 3HadeHve bonbuero to u MeHbwero tm
TeMrepaTypHbIX HAMOPOB B HAYane 1 KOHLE NMOBEPXHOCTH TennoobmeHa.

4. Bblunucnutb 3Ha4yeHve cpeaHero TemMnepaTtypHoro Hamnopa tcp: npw t6/ tm=1,4 ? cpenHee apudMeTUYECKOE.

5. OcpenHnTb NO CTaLMOHAPHbBIM Neproaam nokasaHuns npubopos (18) 1 (2B) M HaTK pacyeTHble (CpeLHune) pacxoab
Boabl G1(kr/c) n Bo3gyxa G2(Kr/c) B KaX,A0M U3 peXMMOB. 3Ha4YEHUS Pacx0oLoB ONpPenensitoT No TapupPoBOYHbIM
rpadgpukam.

6. Bbiumcnutb konuyectso Tennotbl Q2 (K4X/C), NONYyYEHHOR BO34YXOM:

7. Bblymcnutb 3HaveHne koadchnumeHTa tennonepenayn K (M2/k*c.) ans Kaxaoro 3 pexxmmos:

8. MNopcuutaTb 3Ha4YeHMs BoaSHbIX akBmBaneHToB W1 n W2 kox/(C*K):

9. MoacuutaTtb KOAPMPULUMEHT TEMNNOBOW 3PPEKTUBHOCTU TA B KAXAOM U3 PEXUMOB KakK OTHOWEHNE OENCTBUTENBHO
nepenaHHou TennoTbl K NpeaenbHOMY KONNYecTBy ee.

10. MoacumTaTth YACNO eanHUL NepeHoca TennoThl (6e3pasmMepHblli KOSMULIMEHT TENNONepesaqw):

N = K*F/Wmin

11. Onga pexumos N 1, 2, 3 (NpSIMOTOK) NOCTPOUTb rpadpukn nameHeHus sennyuH K, F, N B 3aBucmMmocTu oT pacxona
Bo3ayxa G2. HaHecTu Ha rpacpmkm TOUKM, COOTBETCTBYIOIWMNE pexXmMy 4 (MPOTUBOTOK).

12. ucnonb3ys nNonyyeHHble rpadpuky U apyrve pesynbtatel 06paboTku aKCNePUMEHTaNbHbIX AaHHbIX, ONPeaenuTh:

a) BNMSIHUE CXEMbI BKNIOYEHUS TENNOOOMEHHOMO annapara Ha BENUYHY CPeLHEro TEMMNepaTypHOro Harnopa:

6) BNUSIHNE N3MEHEHNS pacxoaa TENNOHOCUTENS Ha 3HAYEHNE KO3MLIMEHTA Tennonepenayn, TeMnepaTypHoro
Harnopa, TennoBON MOWHOCTN, TENNOBON 3PIEKTUBHOCTMW.

Na6opatopHas paboTta

WCCNEOOBAHME TENNOOTOAYY FOPU3OHTAIbHOW N BEPTUKANBHOW TPYEbI MNPV CBOBOOHOM
KOHBEKUMW BO3OYXA

Llenb paboTbl: YrnybneHne 3HaHWM Mo TeOpum TENNOOTAAYM NPU CBOOOOHOM OBMXEHWMN XUOKOCTU UK rasa,
03HaKOMJIEHME C TEXHUKOW 3KCMEPUMEHTANIbHOrO UCCNenoBaHMs NpoLecca TennooTaaqn Ha npuMepe cBoboaHOM
KOHBEKLIMW, OCBOEHME MEeTOAMNKM 0606WEHUS OMbITHBIX OaHHbIX HA OCHOBE METO40B TeopuM Noaobus.

3apaHue.

1. N3y4nTb OCHOBbI TEOPUM KOHBEKLIMOHHOMO TernnoobmeHa 1 Teopmmn nonobus.
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2. OnpenennTb KO3IMULNEHT TEMNOOTAAYN FOPUIOHTANIBHOW UM BEPTUKANBbHOW TPybbl Npy CBOBOAHOM KOHBEKLMM
BO3/yxa W YCTaHOBUTb €0 3aBMCUMOCTb OT TEMMEPATYPHOIO Haropa.

3. PeaynbTathbl onbiToB 06paboTtate MeTogamm Teopum nonobms 1 CpaBHUTb UX C COOTBETCTBYIOWMUMMN YPaBHEHMSIMA
nonobus.

O6paboTka pe3ynbTaToB U3MEpPeHuii

Lns npencTaBneHns nNony4YeHHbIX aKCnepuMeHTasbHbIX AaHHbIX B popMe 3aBUCUMOCTH Heo6X0OMMO NocnenoBaTesbHO
paccynTaTb BCe BENMNYNHDbI MO Tabnuue B NPUNOXeHun.

Mpw NPUHATOR B HAacTOSWER paboTe CXeMe HarpeBa LUMNMHAPA TEMNOBOW NOTOK C MOBEPXHOCTM TPYObI SBNSETCS
MOCTOSIHHbIM, 3@ UCK/TIOYEHNEM Y4aCTKOB, NMPUeramowmnx K Tokonaaaowmum wuHam. NMoatomy npu ocpegHeHun
Temneparypbl MOBEPXHOCTM UMANHAPA NOKa3aHUs KpaiHMX TepMonap He y4nTbiBatoTCa. TennoBow NOTOK onpenensercs
Mo 3NEKTPNYECKO MOLLHOCTM, 3aTpadynBaeMoi Ha HarpeBaHus paboyero yyacTka.

q=U2/(R*F).

roe F ? nnowanb noBepxHocTn paboyero yyactka, M2.

CTeneHb YepHoTbI noBepxHocTu [ npuHsT pasHom 0,6, a 3HAYEHUS PUINYECKNX KOHCTAHT A pacyeTa Yncen nonobus
BbIMMCAaTb M3 NPUNoXeHns no temnepatype Tm. [NonyveHHble 3HaveHns, Ig Nu u Ig (Gr*Pr) HaHOCATCS Ha rpadouk
ONpPenensoTCs 3HAYEHNS C U N 41 LAHHOrO KOHKPETHOMO 9KCMEPUMEHTA U CPaBHMBAKTCS CO 3HAYEHMAMM,
NPUBELEHHBLIMU B MPUNTOXEHNN

KoHTponbHble BONpoChI

. HazoBuTe anemeHTapHble BUAbI TennoobmeHa. [lainTe xapakTepucTuky Kaxaomy suay.

. Y10 TaKkoe KOHBEKTUBHBbI TennoobmMeH? KakoBbl MPUYMHBI ABUXEHNS TEMNOHOCUTENSA?

. Kakne dpaktopbl BIMAOT Ha KOahprLUMEHT TennooTaadm?

. B 4uem cocTouT cylwHoCTb Teopun Nopobus? s 4ero oHa HyxHa?

. Kakue 3aBnCcMMOCTM Ha3blBaKOTCS ypaBHEHUAMI Nonobus?

. Hanuwwnte yncna nopnobus n 06bscHNTE NX OUINYECKUIA CMBICT.

. Kakue yncna nonobvs HasbiBalOTCA ONpPenensowmmm, a Kakme onpenensemMbimMm?

. Yto Takoe onpegnenensowas remneparypa?

. YT0 Takoe onpenenswowmin pasmep?

10. OnuMwKnTe 3KCNEPUMEHTANBbHYIO YCTAaHOBKY U NOPSAoK paboThl HA HE'A.

11. Kak Bblbpatb 13 Tabnuubl KO3HOULMEHT KNHEMATUYECKOA BA3KOCTA?

12. O6bsCHUTE NOPsiLOoK 0606LLEHNS OMNbITHBIX AAHHBIX C MOMOLLBI0 MeToaa NoLobus.

13. YT0 HyXHO caenatb Ans Toro, 4Tobbl CyLWECTBEHHO YBENNYUTL TOYHOCTb OMNpPeneneHns KoadogpmumeHTa TennooTaaum
Ok3ameH

Bonpochbl k ak3ameHy:

1. Pabouee teno. TO-as cuctema. T napameTpbl cocTosHUs. [uarpamma cocTosiHuSA. YpaBHeHust coctosHus. T,
npouecc. PaBHOBECHbI, HEPaBHOBECHbIN. Buabl paBHOBECHbIX MPOLLECCOB.

2. YpaBHeHVe COCTOSHMS naeanbHoro rasa. 3akoH Asoragpo. And. ypaBHEHME COCTOSHUS.

3. MNeps.bii 3akoH T, kak dpopma 3aKoHa 0 COXPaHEHUN 1 NPEBPALLEHNN SHEPTUW.

4. Pabota kak goopma naMeHeHus aHeprum. MNoHsitne o T -Mx KoopaMHaTax 1 noTeHumanax s3amMonencremsi. Ceoictea
TENNOTbl KaK POpPMbl 0OMEHa SHepruu.

5. OcHoBHoe Tl TOXAECTBO NSt paBHOBECHbIX NpoLieccoB. Pacnonaraemas paboTta. @uUsnyeckuii CMbIC SHTANbNINK.
6. MoHsTME 0 paBHOBECHbLIX 1 06paTuMbIX Npoueccax. T, aHanu3 KpyroBbiX NPOLLECCOB.

7. Tennosas mawwuHa, Tepmmndeckuii KMNO. XonogunbHas MawmHa, XonoaunibHbln KoadduumeHT. BeyHbin asuratens | n ll
pona.

8. Uukn KapHo. PV 1 TS auarpammsl, KINA umkna KapHo.

9. Bropoit 3akoH TepmoauHamukn. Ctatudeckuid cmeicn Il-ro 3akona T,

10. O6beauHéHHoe ypaBHeHue | u |l 3akoHos T. BnusiHne HeobpaTuMocTy Ha adhdpekTuBHOCTb T Lmknos

11. T paBHoBecue. [MprHUMN MUHUMANBHOCTW XapakTeEPU3yoLWNX OyHKLMIA. 4 BuAa B3aMMOLENCTBAS CUCTEMBI C
OKpy>Xatolel cpenoi.

12. TennoémkocTb. YaenbHas MaccoBas, MofibHas 1 06 bEMHas TennoémMKocTn. ICTUHHbIE 1 CpelHue TenI0EMKOCTH.

3aBncuMoCcTb TeNNOEMKOCTY OT XxapakTepa T npoueccos. 3aBMCMMOCTb TENNOEMKOCTU OT Temnepatypbl. OTHOWeHne
TennoémKocTu

13. OcHoBHble T, npouecchl naeanbHbIX ra3oB. YpaBHEHMS NONMTPOMHOrO npoiecca. PaboTa, BHYTPEHHSAS SHeprns u
TennoTa NonMTPOMHOro npouecca. ViccnenosaHue NoaMTPOMHOro npotecca.

14. ﬂpI/IMeHeHI/Ie OCHOBHbIX 3akoHoB T Kk peanbHbIM pa6oq|/|M Tenam n rasam. PeanbHble raaol. YpaBHeva COCTOSAHUA
peanbHbIX ra3os. PV anarpamma COCTOoAHUA.

15. BoasiHoI nap kak peanbHblii ras. MNpouecc napoobpasosaHus npu P-const. CTeneHb cyxocTu napa. MapameTpbl
COCTOSIHWUS BOAbI M BOASHOro napa. 12. T-S n I-S ? gnarpammbl BogsiHoro napa. lNpumeHeHne atux guarpamm

16. Linkn ogHocTyneH4yaTtoro komnpeccopa. PaboTta cxartusi raza B KOMMNPeECCcope.

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

18. Llukn nopwHeBoro asmratens ¢ NoAsoAOM TeNNoThl Npu P= const 1 cMelwaHHbIA LnKN.

19. Limkn ra3oTypOUHHOM yCTaHOBKM.

20. Llmkn napocwnoBoii yctaHoBku. LiMknbl ¢ pekynepauunei n pereHepauvein tennotbl. [oHatne Tennodukaumu.

O©CooNOOOGhA~wWN =
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21. Tennonepenayn. OCHOBHbIE BUAbl Nepenayn TennoThl. TemnepatypHoe none, rpafMeHT Temneparypbl, TENI0BON
notok. 3akoH Pypbe. KoadhprumeHT TennonpoBoaHOCTN.

22. [lndp. ypaBHeHUe TennonpoBoaHocTu. KoaghgouLmMeHT TemnepaTyponpoBogHoCT. YpaBHeHve MyaccoHa, ypaBHeHve
Nannacca. Kpaesble ycnosus. ['paHW4HbIE YCNOBUS

23. TennonpoBo4HOCTb NpU CTaLMOHAPHOM pexume. Mepenada TennoTbl Yepes NNockyto cTeHKy. MHorocnonHas cTeHka.

24. OgHocnonHasa 1 MHorocnoviHas umnuHapuyeckas cteHka. Kputnyeckuin anametp nsonsumu.

25. OcHoBbl Teopun NOLO06MS hN3NYECKMX SBNEHWIA. Ycna ruopoanHaMmnyeckoro nonobus. Yucna tennoeoro nonobus.
MNprMeHeHne Teopun Noaobus ansg 0606LeHNs ONbITHLIX AaHHbIX

26. Tennonepenaqa npwn BblHYX1€HHOM OBUXEHNE TennoHocutenen. Tennootoaya Npwn BblIHYXEHHOM OBUXEHUN
TENNOHOCUTENEN BAONb NNACTUH.

27. Tennonepenaya npu BHelwHeM obTekaHumn Ten. MonepeyHoe obTekaHne oanHOYHOW Tpybbl. 3aBMcMMocTb Re oT yrna
(. O6Tekanme nyuka Tpys.

28. TennoobmeH nanyyeHnem. OCHOBHbIE 3aKOHbI TEMNOBOIO U3Ny4eHUs. TennoobMeH U3nyyeHnem Mexay OByMsi
MOBEPXHOCTSIMU.

29. NHTeHcndrkaumsa npoueccos Tennonepenayu.
30. Tennonepenaya Yepes opedpPeHHy CTEHKY
CemecTp 6

TekyLUn KOHTPONb

1. JlabopaTtopHble paboTbi

Tema 6

NabopatopHas paborTa:

N3yyeHne paboTbl TENNOBOrO Hacoca

TennoBow Hacoc - 3TO MalmHa, KoTopas crnocobHa nepeHecTy Tenno u3 6onee xonoLHOW cpeabl (BO3ayx, 3eMnsl, Boga n3
NoA3EeMHbIX NNacToB, BOAA U3 OTKPbLITbIX BOAOEMOB, BOAA M3 00LWEN CETW, NPOMbILWNEHHbIE CTOKM) B 6onee ropsivyio
(BOAQ, BO3AYX 1 MPOYME) C LieNblo OTOMNEHNS NAW OXNaX AEHNS

Crenpn ?Tennosoi Hacoc? CTH 01.00.01 npefHasHayeH ons LEMOHCTpaummn paboTbl TEMMNOBOro HACOCAa U PELIEHNS
cnegyowmx obpasoBaTenbHbIX 3a4ay:

N3y4YeHne TEXHONOrM4eCcKux onepaunii, ICNonb3yeMbIX NPU 3KCNyaTaunm u PEMOHTE TEMIOXONOANAbHbBIX MALUVH;
pervcTpaums OaHHbIX O XxnafjareHTe, a Takxe 0 NoTpebnsiemMol aHeprum Ans onpeaeneHns napamMmeTpoB y3/0B MaLUHbI.
Bo Bpems paboThbl CTEHAA CUNBHO U3MEHSOTCS TEPMOLMHAMUYECKME NapaMeTpbl CPeq, B EMKOCTSX U ANS PEryNMpoBaHns
IaBneHns (1 TeMnepatypbl) NPUKPLIBAIOT BEHTWNb, PACTONOXEHHbIA NOcne KanuinspHol Tpybky No XoLy XnagareHTa,
OONOMHUTENBbHO ero 4poccenvpys.

N3MEPEHME TEMMNEPATYPDI

Mocne BkntoYeHNs cteHma kHonkoi ?MYCK? HaxaTb BbiK/QYaTenb U3MepuUTens TemnepaTypbl Ha ero NMUEBO NaHenw.
Bonpocbi:

Linknbl komnpeccopa.

Llmknbl Tennosbix gsuratenei.

Llmknbl napocunoBbIX yCTaHOBOK.

LImknbl XonoAnnbHbIX YCTAHOBOK.

NabopatopHas paboTa:

N3yyeHne paboTbl KOHOMLMOHEPA

Llens paboTbl: O3HaKOMIEHNE C YCTPONCTBOM aBTOHOMHbIX arperaTMpoBaHHbIX KOHANLNOHEPOB.

3anaya pabotbl: M3y4nTb YCTPOMNCTBO aBTOHOMHOIO KOHANULIMOHEPA, ONPenennTb ero NPOu3BoaMTENbHOCTD N0 BO34YyXY U
XONOLOMPON3BOANTENBHOCTb.

Mopsinok npoBeaeHns nabopatopHoi paboTh

. I3yunTb npaBuna TexHrku 6esonacHocTu.

2. C KoHOMUMOoHEepa CHMAIOT NMLIEBYIO MaHeNb U BEPXHIO KPbILWKY Kopnyca.

3. M3yyatoT yCTpOMCTBO KOHOMLMOHEPA U COCTABNSIOT €0 NMPUHLMNUANBHYIO CXEMY.

4. [0 OKOHYaHMN U3YYEHNS NNLEBYIO MAHEMb 1 BEPXHIOKO KPbILKY KOXYXa MOHTUPYIOT Ha MECTO.
5

6

—

. Bkniovaertcs KOHOMUMOHEpP 1 anekTpokanopudep, yCTaHOBﬂeHHbIIZ 3a KOHONLUMOHEPOM.

. Yepes 10 MUHYT NOCNE BKIOYEHNS M3MEPSIETCS TEMMepaTypa Bo34yxa no CyxoMy 1 MOKPOMY TEPMOMETPY Ha BXOAE U
BbIXOAE KOHAULIMOHEPA.

7. OnpeuenmoT C NOMOLLbIO aHeMOMeTpa CKOPOCTb ABMXEHNA BO3ayxXa, BbIXOoAAWeEro n3 KoHonunoHepa. Pe3yanaTb|
3aMepoB 3aHOCAT B Tab.

8. OnpepensitoT ¢ noMoLblo cbopHMKa Maccy Bbinaslwero KoHaeHcaTa. PUKCUPYIOT NPOAOIXMTENbHOCTb OMbITA.
1. CocTaBnTb NPUHUMNUANBHYIO CXEMY KOHAULMOHEP.

2. Onpenenutb NPOM3BOANTENBHOCTb KOHANUMOHEPA NO BO34YyXY, Kr/C:

G=w*a*b*pB

rae Wcp - ckopocTb ABMXEHNS BO31yxa, BbIXOAAWEro U3 KoHOeHcaTopa, M/C;

a, b - pasamepbl BbIXo4HOro naTtpybka KOHAMUMOHePa, M;

PB ? NIOTHOCTb BO34yxa, Kr/m3.
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3. Mo i,d-onarpamme onpenennTb dHTANLMNMIO 1 BNArocoaepXxaHune Bo3ayxa 40 1 Nocne KOHAULUMOHepa 1 NocTpouTb
npouecc 06paboTku Bo3ayxa.

4. Bbluncnutb x0nononpon3BoanTeNbHOCTb KOHANUMOHepPa, BT:

Q=G*(i1-i2)

roeit, i2 - sHTanbnuy BO3ayxa 4O WM nocne KoHauumoHepa, KIOx/Kr.

5. OnpenennTb OCyLWaLyt0 CMOCOOHOCTb KOHANLMOHEpA:

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

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

6. OnpenLennTb OcyLatoLLy0 CNOCOBHOCTb KOHAMLMOHEPA MO Macce BbiNaBlWero KoHAaeHcaTa:
W= Gk/t

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

Bonpochk! ans caMokoHTpons

. UT0 Takoe aBTOHOMHbI KOHAMLMOHEP?

. B yem cocToaT npemmyliecTsa 1 HeLOCTATKN aBTOHOMHbIX KOHAULMOHEPOB?

. Kak ocyuwecTsnseTca nogaya cBeXero Bo3ayxa B aBTOHOMHbIX KOHAMLMOHEpPax?
. Kak ocywecTsnsercs nyck n octaHoBka KoHAMuuoHepa?

. Kak nameHsietcs temneparypa Bo3gyxa Ha BbIxO4e M3 KoHauumoHepa?

. Kak perynupyetcs oTHoCUTenbHas BNaxHOCTb BO3yXa B aBTOHOMHbIX KOHONLIMOHEPax?
. Kak obecneumBaeTcst CHUXEHME WyMa B aBTOHOMHbIX KOHAMLUMOHEpax?

2. YCcTHbIN onpoc

Tembl 7, 8

Bonpocbi:

. MpuHUWN neicTBrS 1 YCTPOWCTBO TYpOUH

. MpeobpasoBaHne aHeprum B CTyrneHn TypOMHbI

. HavanbHble napameTpbl paboyero Tena Ha BXo4e B CTyneHb

. MNpouecc n303HTPOMMIAHOMO pacWwupeHns

. Pacnonaraembiin Tennonepenan

. PeakTtneHas cuna

. YpaBHeHVe Konm4yecTsa ABUXEHWS NMPUMEHNTENBHO K NOTOKY paboyero Tena

. Ocesoe ycnnve

. MowHocTb Nu, passnBaemasi NOTOKOM

10. OHepreTnyeckunii 6anaHc akTUBHOW CTYNEHU TypOuHbI

11. OKOHOMUYHOCTb TYPOUHHOW CTYNEHM

12. Motepu n KNI TypbrHHON CTyneHn

13. MNoTepwn OT TPEHUS BpaLLAOIWNXCS SNIEMEHTOB POTOPA,

14. lNoTtepwn OT NapumanbHOro NogsoLaa,

15. MoTepwn oT nepeTeyek paboyero Tena

16. NoTepn TENNOTHI BHYTPU TYPOUHDI

17. MHoroctyneHyaTtble TypbuHsbl

3. KoHTponbHas pabora

Tema 9

3afaHne Ha KOHTPOsbHY paboTy:

OnpenennTtb CaHTEXHUYECKYHO HArpy3Ky NPOM3BOACTBEHHO- TEXHONOMMYECKMX NOTPebUTEnei.
MocTponTb roAoBOV FPadouK NPON3BOLCTBEHHO- TEXHONOrMYECKOro TENI0CHabXeHus.

PesynbTaTthl pacyeTa Harpy3ok notpeduTenei ceteBoi Boabl 0606WMTL B BuAe rpadouka TennoBbiX Harpy3ok no
NPOOONXUTENBHOCTU

Ha ocHoBaHun pacyeToB BbibpaTb 0OCHOBHOE 060pyA0BaHNE NPOMbIWNEHHO-0TonMTensHo TAL (naposble TypOuHbl,
napoBble 1 BOLOrpeliHbie KOT/bl).

MNpencTasmTb NpUHLMNMaNbHYO TeNnosyto cxemy TOL, ¢ kpaTtkum onvcaHunem.
Ins npasunbHOro Buibopa obopynosaHuns TOLL, Heo6xooMMO onpenenunTb:

1. Npon3BOACTBEHHO-TEXHONOMMYECKOe TernnonoTpebneHue;

2. KomMMyHanbHo-6bITOBOE TEnnonoTpebneHue.

Onucartb 1 paccuntaTtb:

MpvHUMN OEenCTBNS 1 YCTPOMCTBO TYPOUH

MNpeobpazoBaHne 3HepPrum B CTyNeHn TypbuHsl

Motepwn n KM L TypbUHHOR CTYneHw

Mpumep 3apnaHns:

Dnip -pacyeTHbI 0TNyCK TEXHONOrMY4eckoro (npon3soacTeeHHoro) napa Dnp = 50 kr/c;
Pn - naBnenHne texHonornyeckoro napa Pn = 0,5 Mna

tn - Temnepartypa TexHonornyeckoro napa tn = 180 C

Bok - pons Bo3BpaTa KOHAEHcaTa TeXHONormyeckoro napa ok = 0,5
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tok - TeMnepartypa KoHaeHcaTa TexHonorndeckoro napa tok = 95 C

hT3Ln - ronosoe 4Mcno Yacos MakCcMyma npov3BOACTBEHHO-TEXHONOMMYECKON Harpyakun no napy hToLn = 4300
yac/rog,

YCT - 0ONS CaHTEXHMYECKOM Harpysku B ropsyeri soge ot Dpn yet = 0,15 ¢t
MecTo coopyxeHusa TOLL - no knuMaTnyeckum ycnosmsm ropoaa r. Mocksa
QHp - HM3Wasa TennoTa cropanusa tonamea QHp = 15,91 MIOx/kr

M - YACNEHHOCTb HACENEHMS XUIOro paoHa unm ropoaa, npucoeamHeHHoro K TOL, m = 90 Tteic.uen.
Ok3ameH

Bonipochbl k sk3ameHy:

1.9neMeHTapHbIn CocTas TONNMBa

2.XvIM14ecKmnin cocTas TBEPAbIX U XWUIOKMX TONANB

3.OnemeHTapHbI COCTaB ra3oBoro Tonnmea

4. Tennota cropaHvs TBEpLOro 1 Xuakoro Tonavea

5.TennoTta cropaHus ra3osoro Tonnvea

6.TeopeTuyeckunii pacxom BO34yxa Ha ropeHune

7.TeopeTnyeckre 06beMbl NPOLYKTOB CropaHus

8. MpuHUKMN nonyy4eHnsa napa v TMnbl NAPOBbIX KOTNOB

9. MNpuHUMNKanbHbIe CXeMbl KOTNOB Y X OCHOBHbIE XapakTepUCTUKM

10. MNapoBoe perynuposaHune TemnepaTypbl NeperpeToro napa

11. [a30BOe perynnpoBaHue Temnepartypbl NeperpeToro napa

12. BoasHble aKoHOMamn3epbl

13. Bosgyxonoporpesatenu

14. Cxema rasonpoBogoB KoTna

15.MprHUMN OeACTBNS 1 YyCTPOWCTBO TYPOUH

16. MpeobpasoBaHne aHeprum B CTyrneHn TypOWHbI

17. Motepn n KNI 1ypbrHHON CTyneHn

18. Pacyet Tennosoii cxembl TOLL. Monbop obopynosanHus. MpuHUMN OeACTBNS U YCTPORCTBO TypOUH
19.MpeobpazoBaHune sHepPrum B CTyNeHn TypbuHs.l

20.MoTtepun n KNM TypbuHHOM CTyneHn

21.PereHepartusHbie unknbl MTY

22.[NpomexyTo4HbI Neperpes napa

23.Tunbl TENNOBbIX ANEKTPUYECKUX CTaHLMIA

24.TepMogomHaMnyeckme OCHOBbI Tennodmkaumm

25.MprvHuunmanbHas Tennosas cxema TOL

26.BonocHabxeHune TOC

27. Cxema ASC. OcobeHHOCTM umkna.

28. TepmoanekTpmyeckme NCTOHHUKIN SHEPrumn

29. MNepcnekTunsbl pa3BnTUS TEMNOBOA SHEPreTUKN

30. HhopMauUnoHHbIE CUCTEMBI B 3HEpreTmke

6.4 Metoaouyeckue marepuansl, onpegensoLwme npouenypbl oLLleHMBaHUA 3HAHUNA, YMEHUI, HaBbIKOB U (UNK)
onbiTa DesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ynTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylwas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ilns ak3ameHa:

86 6annos v bonee - "OTANYHO".

71-85 6anno. - "xopoLo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNA KOMMETEHLIMIA 6annoB
CemecTp 5
TekyLLUA KOHTPONb
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

TecTnposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (DOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo
TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

15

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBoauTcs B Yachl ayauTopHol paboTel. Oby4atolmecs
nony4atoT 3afaHns Ons NPOBEpPKU YCBOEHUS NpoliieHHoro Matepuana. PaboTa
BbINONHSIETCS B NMCbMEHHOM BuAe U caaétcsa npenoaasartento. OLeHnBaoTcs
BnafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaieHne
MEeTolaMU, YMEHMS N HaBblKW, HeoOXoAUMble NS BbINOMHEHWS 3a0aHWiA.

15

NabopaTtopHble
paboTbl

B ayamtopum, ocHawéHHON COOTBETCTBYOWMM 060pyLoBaHNEM, Obyyalowmecs
NPOBOLSAT y4ebOHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NpPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHWe maTepuana u
YMEHWE MPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NPeaMeTHON obnacTu.

20

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO0 MPOBEPKY OCBOEHWS AUCLUMINHBI. DK3aMeH
MPOBOAUTCS B YCTHOW WM NUCbMEHHOM goopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3aaaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHe Matepumanom, ero CUCTEMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse NPo6AeMHbIX CUTyaLMNii 1 PelWeHUn NPaKTUYECKUX 3aaaHuii.

50

CemecTp 6

TekyLLUA KOHTPONb

NabopaTtopHble
paboTbl

B ayamTopum, ocHawéHHON COOTBETCTBYOWMM 000pyLoBaHNEM, Obyyalolwmecs
MPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
06opynoBaHNeM B COOTBETCTBYIOLLEN NPeaMETHON obnacTu.

15

YCTHbIN onpoc

YCTHbIA OMPOC NPOBOAUTCS Ha MPAaKTUYECKUX 3aHsaTusX. Obydatolmecs
BbICTYMAlOT C AOKNanaMu, COOBLIEHUAMN, AOMONHEHNSIMUI, YH4aCTBYIOT B
LCKYCCWK, OTBeYaloT Ha Bonpockl npenogasatens. OLUeHNBAeTCS YPOBEHb
JoMallHel MoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBATL COBCTBEHHYIO NO3ULIMIO, OTBEYATb
Ha [OMOMNHUTENbHbBIE BOMPOCHI.

15

KoHTponbHas
paboTa

KoHTpornbHas paboTa NpoBOAMTCS B YaChl ayauTOpHOW paboTbl. Obyyatowmecs
nonyyarT 3aLaHus Ans NPOBEPKU YCBOEHUS MPOMAEHHOro MaTeprana. Pabota
BbINOMIHAETCS! B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTcs
BnafeHne maTepmanom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTU, BNafeHve
MeToLaMu, YMEHWSI 1 HaBblKW, HEOOXOAMMbIE [J1sl BbINONHEHUS 3aaHUA.

20

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO0 MPOBEPKY OCBOEHWS AUCLUMANHBI. DK3aMeH
MPOBOAUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3aaaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OueHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHMUS Mpw
aHanuse NpPo6NeMHbIX CUTyaLMUii 1 PeleHUn NPaKTUYEeCKUX 3aaaHuii.

50

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

OcBoeHWe aucuMnanHbl (Moayns) npeanonaraeT Usy4eHrne OCHOBHON 1 AONONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb NOCTYMNHa 0byYaloWwmnMcsl B OAHOM M3 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUBNMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOON TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProcC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO OUCLMMINHY.

CrpaHunua 15 ns 20.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

eXeMeCA4HbIA MeXAyHapoaHbIV XypHan Tennoeble NPOLECChl B TEXHUKE? -
https://mai.ru/science/publish/tpt.php?from=science

ONeKTPOHHBIN XypHan - http://sntbul.bmstu.ru/
ONeKkTPOoHHbI 0bpaszoBatenbHbli pecypc - https://edu.kpfu.ru/enrol/index.php?id=2047

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumun JleKuMOoHHbIE 3aHATMSA MOTYT BECTUCb Kak B O4HOM, Tak U B ANCTAHLUMOHHOM chopMmatax ¢
MCMONb30BaHNEM COOTBETCTBYIOLWErO NPOrPaMMHOro obecreyeHns. B xone NeKUMOHHbBIX 3aHATWI
CTYLEHT JOMXKEH BECTM KOHCNEKTMPOBaHue y4yebHoro matepumana. ObpaiaTb BHUMAHUE Ha
Kareropuu, oopMynMpPOBKIY, pacKkpblBatowwme cogepXaHme Tex Uam UHbIX SBNeHNn 1 NPoLIeCcCoB,
Hay4Hble BbIBOAbI U NPakTU4Yeckme pekoMeHJaunm, NonoXUTENbHbIA OMbIT B OPaTOPCKOM NUCKYCCTBE.
XenaTenbHo ocTaBnTb B paboumx KOHCMEKTax nossi, Ha KOTOpbIX AenaTb NOMETKN 13
pPeKkoOMeHO0BaHHOM NnTepaTypbl, LONOMHAKLWME MaTepuan NPoCayWwaHHOW NeKuun, a Takxe
nogyepkmaaolme ocobyto BAXXHOCTb TEX UMM UHBIX TEOPETUYECKMX NONOXEHN. 3a8aBaTb
npenonasaTento yTOHHSIoWMeE BONPOCHI C LIENbIO YACHEHNS TEOPETUHECKMX NMONOXEHWUA, pas3pelleHns
CMOPHbIX CUTyaLNIA.

Vcnonb3oBaHne ANCTaHUMOHHBIX TEXHOMOIMIA: C MOMOLLbIO BUPTYaNbHOR ayanuTopun npenogasaTens
(chainbl, popyM, TecTUpoBaHUE, Nybnukaumm); nocpeacTsoM ncnonb3osaHns SOP npenonasatens.
VMcnonb3oBaHue kopriopatmeHoi nnatdoopmbl Microsoft Teams. cnonb3oBaHne TeMaTnyeckmx
NHGOPMALIMOHHbIX UCTOYHUKOB B CeTu VIHTepHeT.

npakTnyeckume | Bo BpeMsi npakTnyeckmx 3aHsATuin By oyT peleHsbl 3anaqv no TeMe NponaeHHbIX nekunii. Bo Bpemst

3aHsTNA napbl NPaKTUYECKUX 3aHATUA MUHVMMYM OAWH CTYOEHT Ha OLHO 3aHsTMe ByaeT BbIBOAMTCS K AOCKE
ons pasbopa peleHns 3agadn. Takxe 4ns LOMOMHUTENbHOTO NOHSATWS TeMbl By oyT BblAaBaThCS
3ajayv 4Jisl peweHns Ha aoM. [ns cTuMynsaumm cTyneHTOB Npy peweHnm 3anad bynyT BbICTaBNsSTbCS
nononHuTenbHble 6annbl.icnonb3oBaHe OMCTAHUMOHHBIX TEXHOMOTWIA: C MOMOLbIO BUPTYanbHO
aynuTopun npenogasatens (gpannel, opyM, TECTUPOBaHME, Nybnvkaumm); NocpeLCcTBOM
ncnonb3oeaHns S0P npenonaeatens. Micnonb3oBaHue koprnopaTtueHoi nnatdgopmbl Microsoft
Teams. /icnonb3oBaHne TeMaTMHECKUX MHOPOPMALIMOHHBIX UCTOYHMKOB B ceTu IHTepHeT

nabopatopHble| llabopaTopHble paboTbl MOFYT BECTUCH Kak B O4HOM, TaK U B AUCTAHLMOHHOM dhopMatax ¢

paboTbl MCMOMb30BaHNEM COOTBETCTBYIOLLENO NPOrpaMMHoOro obecrneyeHus. B xone noaroToBkm K
nabopatopHbIM paboTam HeoOX0OUMO N3y4nTb YHeBHO-METOANYECKME MaTEpUansl U, Npu
HEeoHX0LMMOCTY, OCHOBHYIO U LOMNONHUTENBHYO nuTepatypy. MNpu aToM cnepyeT yy4ecTb
pekoMeHaauun npenogasatens n TpebosaHns yuebHol nporpammbl. Ocoboe BHUMaHKE NpY 3TOM
HeobxoMMo 06paTMTb Ha COAEPXKAHWNE OCHOBHbIX MONOXEHWI 1 BEIBOLOB, 00 bSICHEHWE SIBNIEHUIA U
aKToB, ySICHEHME MPaKTMYECKOro NPUNOXEHNS paccMaTpuBaeMbix TEOPETUYECKNX BONPOCOoB. B
npouecce aToli paboTbl CTYAEHT LOMKEH CTPEMUTLCS MOHSTb U 3aMOMHUTL OCHOBHbIE MONOXEHUS
paccMaTprBaeMoro mMatepuana, npuMepsbl, NOSICHSIOLWME €ro, a TakxXe pasobpartbcs B
WNNIOCTPATUBHOM MaTepuane. 3akaH4mBaTtb NOArOTOBKY CnedyeT COCTaBNEeHMEM KOHCMeKTa
TEOPETUYECKO YacTU paboTbl. DTO NO3BONSET COCTABUTL KOHLLEHTPMPOBAHHOE, CXaToe
npeacrasneHne no n3y4aeMbiM BONpPOCam.
Vcnonb3oBaHne ANCTaHUMOHHBIX TEXHOMOIMIA: C MOMOLLbIO BUPTYaNnbHOR ayauTopun npenogasaTtens
(chaiinbl, popyM, TecTUpoBaHUE, Nybnukaumm); NocpeacTsoM ncnonb3osaHus SOP npenonasatens.
VMcnonb3oBaHue kopriopatmeHoi nnatdoopmbl Microsoft Teams. cnonb3oBaHne TeMaTnyeckmx
NHGOPMALIMOHHbIX NCTOYHUKOB B CeTU VIHTepHeT
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | CamocTosiTenbHas pabota cTyneHTa obecneymBaeT NoAroToBKY CTyAEeHTa K TeKYLWUM ayauTOPHbIM
TenbHas 3aHSATUSIM U KOHTPOJIbHBIM MEPOMNPUATUAM ANS BCEX OUCUMNNIMH y4ebHoro nnaHa. PesynbTaThl aToM
pabota NOArOTOBKY MPOSABASIOTCS B aKTUBHOCTY CTYAEHTA Ha 3aHATUSX N B KAYECTBE BbIMOMHEHHbIX
KOHTPOJbHBIX paboT, TECTOBbIX 3a4aHWIA, CAeNaHHbIX AOKNAL0B U APYrnX OOPM TEKYLLEro KOHTPOnS.
CamocTosiTenbHas paboTa CTyneHTa BKtoYaeT B cebst cneayrowme chopMbl paboT: - nayyeHne
NeKUMOHHOro MaTepuana, npegycmatpuatowme npopaboTky KOHCnekTa nekumin n yyebHoi
nuTepaTypbl; - nouck (noabop) n 0630p NMTEpaTypbl N SNEKTPOHHbBIX UCTOYHUKOB UHGDOPMAaLIMK MO
NHOMBMOYaNbHO 3aaHHON Npobneme Kypca; - BbiNOIHEHME OOMaWHEero 3aaaHust UM goMallHen
KOHTPOJIbHOM paboThl, BblAaBaEMbIX HA NPAKTUYECKNX 3aHSATUSX; - U3y4YeHne Matepuana,
BbIHECEHHOr0 Ha CaMOCTOATENBHOE U3YYEHWE; - MOAr0TOBKA K NPaKTUYECKUM 3aHSATUSAM; - NOAroTOoBKa
K KOHTPONbHOM paboTe; - NOAroTOBKA K 3a4eTy WM 9K3aMeHy; - HanucaHue pedpepara nnm
MoAroToBKa npeseHTaumm no 3agaHHol npobneme.
Vicnonb3oBaHne ANCTAHLUMOHHBIX TEXHOMOMMIA: C MOMOLLBIO BUPTYyanbHOM ayanTopun npenoaasartens
(gpaiinbl, doopyM, TecTupoBaHme, nybnnkauum); nocpeacTBoM ncnonb3osaHns SOP npenonasartens.
Vicnonb3oBaHue kopriopatusHomn nnatgopmel Microsoft Teams. Vicnonb3osaHne TeMaTn4eckmnx
WHPOPMALIMOHHBIX NICTOYHUKOB B ceTn VIHTepHerT.

TecTupoBaHue | [Nocne nocnegHMx nekumns B3aTb y NpenogasaTtens nepeyeHb BONPOCOB K TECTY U NOArOTOBUTCA
Hagnexauwwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BONPOCHI, KOTOPbIE HE N3YHanu, TO HY>XHO
0bpaTnTcs K npenofasarento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT HE NMOHATHLIE BOMPOCHI, TO
NonNpocuTb NpenogasaTens pasbiaCHUTb OaHHbIE BOMPOCHI BO BPEMS KOHCYNbTauun.icnonb3osaHve
ONCTaHLMOHHbBIX TEXHONOMMIA: C NOMOLLBIO BUPTYyanbHOW ayautopumn npenogasarens (dpannbl, opyMm,
TecTMpoBaHue, nybnukaumm); nocpencTsom ncnonb3osanms SOP npenogasartens. Vicnonb3osaHue
KoprnopaTueHoi nnatpopmbl Microsoft Teams. icnonb3oBaHne TeMaTnyecknx MHOOPMALNOHHbIX
NCTOYHWUKOB B CeTU VIHTepHerT.

KOHTponbHasi | Bo BpeMsi KOHTpONbHbIX paboT 6yoyT peleHbl 3a8aqm Mo TemMe NpoaeHHbIX nekumii. Bo Bpems napebi
pabota NPaKTUY4ECKMX 3aHATUA MUHMMYM OAWH CTYOEHT Ha OLHO 3aHsTMe ByaeT BbIBOAMTCS K AOCKE 4SSt
pasbopa pelweHus 3aaaqun. Takxe Ans AOMONHUTENbHOMO NOHATUS TeMbl ByayT BblAaBaTbCA 3a4a4yu

ons peweHuns Ha nom. KoHTponbHas paboTta npoBepsieTcs v BoicTaBnstoTcs 6anbl.Vicnonb3osaHve
LMCTaHUMOHHBIX TEXHOMOIMIA: C MOMOLLbIO BUPTYanbHOW ayautopun npenoaasatens (dpaiinbl, opym,
TecTMpoBaHue, nybnukaumm); nocpencTsom ncrnonb3osanms SOP npenogaeartens. Micnonb3oBaHue
KopriopatueHoi nnatdpopmel Microsoft Teams. Vicnonb3oBaHve TeMaTnyeckmx MHAPOPMaLMOHHbIX
NCTOYHVKOB B ceTn VIHTepHerT.

3K3aMeH lMocne nocnenHUx nekumin B3ATb y Npenogasarens nepeyeHb BOMNPOCOB K 9K3aMeHy Y NOArOTOBUTCS
Hagnexauwwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BONPOCHI, KOTOPbIE HE N3YHanu, TO HY>XHO
0bpaTnTcs K npenofasaTento 3apaHee. Ecnu B nepeyHe Bonpocos ByayT HE NMOHATHBIE BOMPOCHI, TO
nonNpocuTb NpenogasaTens pasbACHUTb faHHbIe BOMPOChI BO BPEMS KOHCYbTauun. Vicnonb3oeaHune
OMNCTaHLMOHHbBIX TEXHONOMUIA: C NOMOLLBIO BUPTYyanbHOW ayauTopumn npenogasarens (dpannbl, opyMm,
TecTMpoBaHue, nybnukaumm); nocpeascTsom ncnonb3osanms SOP npenogasatens. Vicnonb3oBaHue
koprnopaTmneHoi nnatgpopmel Microsoft Teams. icnonb3oBaHue TeMaTnyeckux MHEOOPMaLMOHHBIX
NCTOYHWUKOB B CeTU VIHTepHerT.

YCTHbI onpoc | Obyyatowmecs nony4atoT BOMPOCH! MO OCBELWEHUI0 Onpeaen&HHbIX TEOPETUYECKMX BOMPOCOB MK
peleHnio 3anay. PaboTta BbINONHAETCS YCTHO M OTBET [aeTCs B Pa3BEPHYTOM BUAE NPernoaaBarerto.
OueHvBaloTCS BNageHve Matepuanom no teme paboTel, aHanMTM4eckue cnocobHoCcTH, BnaneHue
MEeTo4aMu, YMEHUS 1 HaBbIKW, HEOOX0AMMbIE [J1S1 BbINONHEHUS 3aaaHuiA. Vicnonb3oBaHue
LMCTaHUMOHHBIX TEXHOMOTNIA: C MOMOLLbIO BUPTYanbHOW ayautopun npenoaasatens (dpaiinbl, opym,
TecTpoBaHue, nybnukaumm); nocpencTsom ncrnonb3osanms SOP npenogaeartens. Micnonb3oBaHue
KopriopatueHoi nnatdpopmbl Microsoft Teams. Vicnonb3oBaHve TeMaTnyeckmx MHGPOPMAaLMOHHbIX
NCTOYHVKOB B ceTn VIHTepHerT.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJuas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:
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Mporpamma oucuunnmHbl "Tennosble npouecchl B aHepretuke"; 13.03.02 "OnekTpoaHepreTvka 1 aNeKTpoTexHnka".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

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

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 13.03.02
"ONeKTPO3HEPreTMKa 1 ANEKTPOTEXHMKA" 1 MPOOUILD MNOLrOTOBKM "SnekTpocHabxeHune"
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Mporpamma oucuunnmHbl "Tennosble npouecchl B aHepretuke"; 13.03.02 "OnekTpoaHepreTvka 1 aNeKTpoTexHnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.11 Tennosble npoLecch! B SHEpPreTrke

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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 :
SNEKTPOHHBIN.

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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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.11 Tennosble npoLecch! B SHEpPreTrke

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

Hanpasnenue nogrotosku: 13.03.02 - SneKTpOSHEPreTMKa U SNEKTPOTEXHUKA
Mpogounb NOAroTOBKW: DnekTpocHabxeHne

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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