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1. Ilnanupyemble pe3yabTaThl 00yUeHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyiabratamu ocBoenuss OITOII

TCIIIOTCXHUKC,

1.1. Hean u 3a7a4m TUCHUILIAHBI

Heab AUCHUNIMHBI
bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K peIIeHUI0 3a1a4 Mpo(ecCHOHATLHON EATEIBHOCTH CIEAYIONINX THIIOB: TPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM, IIPOEKTHOM.
Heap AUCOMIUIMHBI — CPOPMHUPOBATH Y CTYACHTOB CHCTEMY (DYHIaMECHTAIBHBIX 3HAHHWMA 10

HEOOXOAMMBIX JUIsI TOCIEAYIOIIEH IMOJArOTOBKH OakayaBpa,

CIOCOOHOTO K

3G (HEeKTHBHOMY PEIICHUIO TPAKTHYECKUX 3a/1ad CEIbCKOXO3SHCTBEHHOTO MPOU3BOJCTBA, a TaKKe
CHOCOOCTBYIOUINX JaJIbHEHIIIEMY Pa3BUTHIO JTMYHOCTH.
3agauyu TUCHUILINHBI:
— U3Y4YUTb OCHOBHBIE 3aKOHBI TEPMOJUHAMUKHU U TEIUIOMAaCCOOOMEHA U OBJIAZIETh METOJAMH UX
MIPUMEHEHHUS B MPAKTUYECKOU JIeATETbHOCTH;
— c(popMUPOBATH OCHOBBI HAYYHOTO MHUPOBO33PEHUS TEOPHH Ia30B,;
— HAYYUTBHCA BBIICIATH TEIUIOTEXHUUYECKOE COJEpXKaHUE B MPHUKIAIHBIX 3aaadax Oymymieit

ACATCIIBHOCTH,

— OBJIAZACTh MCTOAAMHU PCHICHUA MHKCHCPHBIX 3a1a4.

1.2. KomMmnerenuun u HHAUKATOPLI UX JOCTHKEeHMIt

OIIK-1. CriocobeH pemiaTh THIOBBIE 3aJadd NPOGECCHOHATBHONW JEATCILHOCTH HAa OCHOBE 3HAHWH
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHMX W ECTECTBEHHBIX HAyK C MPHUMEHEHHEM WH(OPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOT U

Kon u HaumenoBanue ®opmupyembie 3YH
MHIHMKATOpa 3HAHUS yMEHUs HABBIKU
JOCTHIXCHU A
KOMIIECTCHIIUN
N-1omk-1 OOGyuarommiics nomked | OOyuaromuiicst nokeH | OOydaromuiicss T0JDKEeH
Ucnonszyer 3HaTh:0OCHOBHBIE 3aKOHBI | YMETb UCMOJb30BaTh | BJIAJETH: HaBBIKAMU
OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKHU U OCHOBHBIE 3aKOHBI aHaym3a
€CTECTBEHHOHAYYHBIX TerJIonepeayu AJis TEPMOJUHAMUKHU U TEPMOAMHAMUYECKOMN
JTUCITUTITUH IS pelieHust CTaHJapTHBIX | TEIIoMaccooOMeHa JJisi | KapTHHBI COCTOSIHHS
peuieHus 3a/1a4 B COOTBETCTBUU C | PEIICHUS CTAaHAAPTHBIX | CUCTEMBbl C AKTUBHBIMU
CTaHJapTHBIX 3a/1a4 B HaIpaBJIECHHOCTHIO 3a/1a4 B COOTBETCTBUU C | H MaCCUBHBIMU
COOTBETCTBUU C npodeccnoHanbHOM HaIpaBJIECHHOCTHIO MCTOYHUKAMHU TEIJIOTHI
HaIlpaBJIECHHOCTBIO NEeATEIbHOCTH npodeccuoHanbHOM - (b1.0.17-H.1)
npodeccnoHanbHOM —(b1.0.17-3.1) JIeATETbHOCTH
NEeSATEIbHOCTH - (61.0.17-Y.1)

2. Mecto aucunminnsl B ctpykrype OITIOIT

Hucnunnuna «TermmoTeXHrKa» OTHOCUTCS K 0053aTeTbHON YacTH MPOTpaMMBbl OaKkaraBpHara.

3. O0béM AUCHUIINHBI U BUbI y4eOHOH padoThl

O6wvem mucnuruimHBL coctaBisieT 3 3adeTHbIX enuHuNbBl (3ET), 108 akamemmueckux dYacoB
(manee yacoB). JlucuuIuiMHa M3ydaeTcsl B JIETHIOKO CECCHUIO Ha 2 Kypce M B 3UMHIOIO CECCHI0 Ha 3

Kypce.




3.1. Pacnipenesienue od0bemMa JTUCUMILJIMHBI 10 BUAAM y4eOHOil padoThbl

Bun yueGHOM paboThI

KomnunuectBo yacoB

KonrakTHasi padora (Bcero) 20
B mom uucne:
Jlexyuu (Jlex) 8
Ipaxmuueckue 3anamus (Ilp) 6
Jlabopamopuwie 3anamus (J1ab) 6
CamocrosiTesibHas padora odyuyawuuxcsi (CP) 79
KonTpob 9
Hroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH 110 pa3jiesiaM U TeMaM
B ToMm uncne
KonraktHas pabora A
Ne Bcero 3
oMLl HanmenoBanwue pa3jenna u TeMbl 4ACOB CP g,
J JI3 I13 z
<
1 2 3 4 5 6 7 8
Pasnen 1. Texuuueckasi TepMoIuHAMUKA
11 Beenenue. OcCHOBHBIE TOHSTUS 5 1 5 < 5 <
Y OTIPE/ICTICHUS
1.2 TepMoMHaMHYECKUE TIPOIIECChI 8 1 X X 7 X
13 Kpyrossie mporeccsl 22 2 X 2 18 X
14 BonsHoi nap 6 1 X 2 3 X
1.5 Braxubiil BO31yx 6 1 X X S) X
Paznen 2. OCHOBBI TEOPUH TEIIOMAacCOOOMEHaA.
2.1 OCHOBBI TEOPHH TEMJIO0OMEHA 13 1 4 X 8 X
2.2. TemooOMeHHbIE annapaThl S) 1 X 2 2 X
Pasnen 3. [IpuMeHeHne TEMI0ThI B CEJILCKOM XO03SHCTBE
31 Oromenne. Bewtwmsimmna u 10 X X X 10 X
KOHIUIIMOHUPOBAHUE BO3AyXa
XpaHeHue u CyILKa
3.2 CEIbCKOXO035MCTBEHHBIX 7 X X X 7 X
IPOJYKTOB
3.3 CucreMsbl TEIIOCHAOKEHUS 6 X X X 6 X
Herpanumonueie "
BO30OHOBJISIEMBbIE  HMCTOYHUKH
3.4 SHEpruH, BTOpUYHBIE 8 X X X 8 X
YHEPTrOPECypPChI u
sHeprocOepexeHme
KoHnTposnb 9 X X X X 9
OO01mas TpyA0eMKOCTh 108 8 6 6 79 9




4. CTpyKTYpa U cofepkaHue JUCHUILIHHBI
4.1 Conepxkanue IUCHUNINHbBI

Pazgea 1. Texnnueckasi TepMOJAMHAMMKA

Beenenne. OcHOBHBIC NOHATHS U onpeaeneHus. [IpenMer TeXHUYECKOW TEPMOAMHAMUKHN U
ee MeTo/ibl. CBSA3b TEIJIOTEXHUKH C IPYTUMHU OTpacisiMU 3HaHUU. OCHOBHBIE 337]a4l Kypca.

Pabouee Teno. OcHOBHbIE TapaMeTpbl COCTOSHUA. TepMOAMHAMMUYECKas CHUCTEMA.
PaBHOBeCHOE M HEpAaBHOBECHOE COCTOSIHME. YpPAaBHEHHME COCTOSIHUA. TepMOIMHaMHUUYECKHIl Mpouecc.
O6parumeie 1 HeoOpaTuMBbIe Tporiecchl. KpyroBeie mporecch (IIUKIIBI).

Cwmecu pabouux Tten. CrnocoObl 3amanusi coctaBa cMecu. COOTHOIIEHHE MEXIYy MacCOBBIMU,
O0OBEMHBIMU JIONISIMH. BBIYHCICHHE MapaMeTpoB COCTOSIHMA cMecu. OmnpeneneHne Kaxylencs
MOJIEKYJIIPHOM MaccChl M ra30BOM MOCTOSIHHOM cMecH. OmpeeneHne 1aBIeHU KOMIIOHEHTOB.

Temoemkoctb. MaccoBas, oObeMHass M MOJIIpHAsi TEIUIOEMKOCTH. TemIoeMKOCTh IIpH
MOCTOSSHHOM O00BEME W JIaBJICHHH. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIepaTypbl U JaBJICHHS.
CpenHsii U UCTUHHAs TEIUIOEMKOCTH. DopMysbl M TaOJIMLBI JJI1 ONPENEICHUS] TEIIOEMKOCTH.
TemnoemMkocTh cMecu paboyux Tel.

ITepBbiii 3akoH TepMoanHaMUKH. CymiHOCTh 3akoHa. DopMynupoBKa 3akoHA. AHAIUTUYECKOE
BBIp@KECHHE 3aKOHA JUIS OTKPBITBIX W 3aKpBITHIX cucTeM. OmpeneneHue padOThl U TEIJIOTHI Yepes
TEPMOJMHAMHUYECKHE [TapaMETPbl COCTOSHUS, PV-IUarpaMMa. JHTAJIbIIHS.

Bropoit 3akon TepmoauHamuku. OcHOBHBIE (OPMYITUPOBKH 3aKOHA. AHAIUTHYECKOE
BBIp@KEHHE 3aKOHA. DHTponus. TS-auarpaMmma.

CwmelnieHue razos.

TepmoanHaMu4ecKue Npouecchl

Ob1ee nmoHsATHE O TEPMOAMHAMUYECKOM Tiporecce. OOIe METoIbl UCCIEAOBAHUS TIPOIIECCOB
M3MEHEHHsS COCTOsHUS paboumx Ten. M3oOpakeHume B koopauHatax PV u  T1S. OCHOBHBIC
TEPMOJUHAMHYECKHE MPOLIECCh: U30XOPHBINA, N300apHBINA, N30TEPMUUECKH, aquabaTHBI — YacTHbBIE
CJIy4au IOJIUTPOIHOIO Mpouecca.

Kpyrosbie npoueccol

OO6miee monsitue o KpyroBoM mporuecce. [Ipsimoit m oOpatHeii tmkin Kapho, ux aHamus.
Tepmonunamuueckuit KIT/I u xononunbHbIH KOOPHUITUEHT.

[Muknel nBurareneii BHyrpenHero cropanus ([IBC): ¢ moaBoAoM TEMJIOTHl HMpPU MOCTOSHHOM
o0beMe, MpHU TMOCTOSHHOM JaBJI€HHM, ¢ KOMOMHHMPOBAHHBIM MOJBOJIOM TEIUIOTHL. M300paxeHue
LUKJIOB B PV- U TS- nuarpammax. CpaBHuTenbHbIN aHanu3 nukioB JIBC. Peanbubie nukist JIBC

[{uknbr ra3oTypOuHHBIX ycTaHOBOK (I'TY): ¢ M30XOpHBIM U M300apHBIM MOJBOJOM TEIUIOTHI.
Perenepatuubie nukisl ['TY. U3006paxkenne nukiaoB B pV U TS nuarpammax. TepMoauHaMUuecKue
KITJI unxnoB. CpaBHUTENbHBIA aHamu3 HUKIOB [ TY.

[Mukn wuaeanbHOro Kommpeccopa. Knaccudukainus KOMIPECCOPOB W MPUHIMI ASHCTBHUS.
WupukaropHas nuarpamma. M3orepmuueckoe, aguadbatHoe U nonutponHoe cxarue. Ilonanas pabora,
3aTpayeHHas Ha MpUBOJ KoMIipeccopa. MHorocrynenuaroe cxxatue. M300pakeHue UKiIoB B pV- 1 TS-
JUarpaMMax.

[Ty XOJOUIBHBIX YCTAaHOBOK. XOJOJMIBHBIN KOOPOUIUEHT U X0I0A0NPOU3BOIUTENBHOCTD.
vk BO3AYIIHON XOJOAUIBHOW YCTaHOBKHU. LIMKII KOHAMIIMOHEpA.

Boasinoii map. ®usuyeckoe cocrosHue BemiecTBa. [Ipomecc mapoobpasoBanusi B pV- u TS-
KoopauHaTax. TepMmoauHamMHuecKue TaOMUIBI BOABI M BOAsSHOro mapa. Pv-, Ts-, Is- nauarpammsl
BOASIHOrO mapa. Pacder TepMoOIMHAMUYECKMX IPOIECCOB BOJISHOTO TMapa € IOMOIIBI0 TaOJHII.
Hcredenne u npoccenpoBaHUe ra3oB U MapoB.

Baaxubiii Bo3ayx. OmnpexneneHue mnoHATHS «Braxubeii Bo3Ayx». OCHOBHBIE BEIUYHUHBI,
XapaKTEepU3YIOIIHe COCTOSIHMS BIaXHOro Bo3ayxa. |d- amarpamma BnakHOro Bo3ayxa. Pacyer
OCHOBHBIX IIPOIECCOB (IIOJIOTPEB, CYIIIKAa, CMECH BO3/yXa U Pa3IMYHbIX apOB).

Pa3nes 2. OCHOBBI TeOpPHH TENMI0MAacCOOOMeEHa

OCHOBBI TEOPUU TEMJI00OMEHA



[Tpenmer u 3agaun Teopuu. 3HaYEHHUE TEINIOOOMEHA B IPOMBIIIICHHBIX Npoueccax. OCHOBHbIE
MOHATHSI M ONpeleNeHns. Buael nepeHoca TEIUIOTHI: TEIIONPOBOAHOCTh, KOHBEKIUSA U H3JIy4YEHHE.
C0XHBII TEIIO0OMEH.

TernmooOMeH TerIONpOBOAHOCThIO. OCHOBHBIE TOHATHS M omnpeaeneHus. 3akoH Dypbe.
HuddepenunanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  KoapduIMEHT  TemIonpoBOAHOCTH.
TemnonpoBoAHOCTE  OAHOCIOMHOM M MHOTOCIOMHOM INIOCKOM CTEHKH, LWIMHIPUYECKOHM U
chepruIecKOi CTECHOK.

KonBektuBHbIN TermiooOMeH. OCHOBHBIC TIOHATHS W OmpejeieHus. YpaBHeHwe HpioToHA-
Puxmana, KO3 GUIHMEHT TEeIIO0TAAYH.

TenmooOmen u3nyueHrneM. OCHOBHBIC TIOHSATHS U ONPENEICHHUs, TEIUIOBON OalaHC Jy4HCTOro
TeI1000MeHa. 3aKOHbI TEIUIOBOIO U3Iy4eHus. Teroo0OMeH N31y4eHueM MEXy TelaMu.

Crnoxnbiii TeruooOmen. Terutonepenaya yepe3 OJHOCIONHYIO M MHOTOCIOWHYIO TUIOCKYIO,
LWINHAPUYECKYI0, cheprudeckyro cteHkUu. Koadduuument tennonepenauu. Teroast n30msuus.

OcHoBBI pacyera TenJIO0OMEHHBIX aNlNIapaToB

Ha3nauenue, knaccupukanuss M CXeMbl TEIUIOOOMEHHBIX ammaparoB. IlpuHiun pacuera
TEIIOOOMEHHBIX amnmnapaToB. KOHCTPYKTHBHBIN M MOBEPOYHBIM pacdeT TemI00OMEHHBIX amlmapaTos.
Cpennuit temneparypHblii Hamop. CoOBpeMeHHbIE KOHCTPYKLMHM TpyO4aTblX M IUIACTUHYATHIX
anmnaparos.

Pa3znea 3. [IpumeHeHnne TenJjaoThl B CeJILCKOM X035 CTBE

Otonsienne. BeHTH/ISINMSA ¥ KOHAULMOHUPOBAHUE BO3/1yXa

OtoruieHue 37aHUi U ToMeleHui. MomHocTh cucteMbl oToruieHus. OOmue cBeneHus,
Kiaccu(UKanusi CUCTEM OTOIUICHHs. BWABI TEIIOHOCHTENed cucTeM OToruieHus. OTOMUTENbHBIC
(narpeBatenbHble) npuOopsl. Knaccugukanus.. Cuctemsl BogsHoro oromieHus. Knaccupukanus u
YCTPOMCTBO CUCTEM BOJSHOIO oToIuleHud. BoznymHoe oromienue. Knaccuduxanus um ycTpoHCcTBO
CUCTEM BO3JYIIHOTO OTOIUICHUS.. BEHTWIALMA M KOHIMLMOHUPOBAHUE BO3AYyXa B IIOMEIICHMSX
30IaHMM W COOPYXEHHMH.. BiusHuMe napamMeTpoB  MHUKPOKIMMAara Ha  NPOAYKTHUBHOCTb
CeJIbCKOXO035IICTBEHHOr0 Mpou3BoJCcTBa. Kiaccupukanus M ycTpOHCTBO CHUCTEM BEHTWISALMU U
KOHJUIIMOHUPOBAaHUS Bo3Ayxa. OTOIUIEHME M BEHTWISILIMS KUBOTHOBOJYECKUX WU NTHUIIEBOTYECKHX
nomMenieHuit. Pacuer Bo3gyxooomena. Beibop u pacuer o6opynoBanus

XpaHeHue U CyNIKA CeJIbCKOX03HCTBEHHBIX IPOJYKTOB.

Omnpenenenne cymku. Cymika CelbCKOXO3SHCTBEHHBIX MNPOAYKTOB. CrocoObl CyIIKH:
€CTECTBEHHass W MCKYCCTBEHHAas; KOHBEKTHMBHAs; KOHIYKTHBHAas; KOHTAaKTHAas; paJHalllOHHAs;
KOMOMHUpOBaHHAsA. TeXHOJIOTHYEeCKHe OCHOBBI XPaHEHMs MPOAYKIMH PACTEHHEBOACTBA. MeTo.bl
XpaHEHUs CeNbXO03MPOIYKIMH; EPUOIbl XpPaHEHHUS! CE30HHON MPOAYKIUU - JIEUEOHbIN, OXJIaKICHHUS,
OCHOBHOM; Ta30BBIN U TEMIIEPAaTypHBIN pexXUMbI B XpaHuiaumax. O60rpeB coopyKeHHH 3alUIEHHOIO
rpyHTa. [IpuMeHeHne xo10/1a B CETbCKOM XO0351CTBE

Cucrembl Ten10CHA0KeHHUS.

CucreMbl TemJOCHAOXKEHUSI B CEIbCKOM Xxo3siiicTBe. OCHOBHbBIE TOHATHA. Y CTPOHCTBO
KOTEJBbHBIX YCTaHOBOK. TermnoBsle ceT. KOMIIOHOBKA TEMJIOBBIX CETEH.

HerpagnuunonHbie 1 BO300HOBJ/IsieMble HCTOYHNUKH JHEPTruM, BTOPUYHbIEe JHEPropecypchl
1 JHeprocoepekeHne

Herpanuuuonnsie 1 BO300HOBIsIEMble HICTOYHUKHN SHEPTUU: SHEPrHUsl BETPa, COJIHLA, TEKYIIeH
BOJIbI, TIeoTepMalbHble HCTOYHUKH, BbIpab0oTKa Ouoraza. OCHOBHbBIE HAaINpaBlIE€HUs HKOHOMUHU
SHEPropecypcoB B arpONpOMBIIITIEHHOM KoMIuleKkce. Vcnonb30Banne BTOPUYHBIX SHEPTOPECYPCOB.



4.2. Conepxanue JeKI Ui

n/a

Kparkoe conepxanue nekuuu

Kon-Bo
4acoB

[IpenMeT TeXHUYECKONW TEPMOAMHAMUKY U €€ MeTo bl OCHOBHBIE 33J]a4l Kypca.
Pabouee Ttemo. OcHoOBHBbIE mHapaMeTpbl cocTOsHUS. TepMoauHaMuyeckas CHCTEMA.
PaBHOBecHOE u HEPABHOBECHOE COCTOSIHUE. YpaBHeHUe COCTOSIHUSL.
Tepmoaunamuueckuit npormecc. OOpaTumble U HeoOpaTumble mpolecchl. Kpyrossie
IpoLecCh (LIUKIIbI).

TemnoemkocTb. MaccoBasi, 00beMHasi U MOJISIPHAS TETUIOEMKOCTH. TemIoeMKOCTh MPpU
MOCTOSTHHOM O00BEeME U JaBICHHH. 3aBUCHMOCTb TEIUIOEMKOCTH OT TeMIepaTypbl U
JTABJICHMUSL.

IlepBbiii 3akoH TepMoaMHAMUKH. CylHOCTh 3akoHa. POpMyIuUpOBKa 3aKOHA.
OHTAJIBNHNS.

Bropoii 3akoH TepMoanHaMuku. OCHOBHbIE (DOPMYJIUPOBKHU 3aKOHA. AHATMTUYECKOE
BbIpa)K€HUE 3aKoHa. DHTponus. TS-auarpamma.

OO0miee moHSATHE O TEPMOJMHAMUUYECKOM Tporecce. OOmuMe METoabl MCCIEIOBAHUS
MPOLIECCOB U3MEHEHUsI COCTOSAHUS pabouux Ten. M3o0pakeHue B KOOpauHATax PV u
TS. OCHOBHBIE TEPMOJUHAMUYECKHUE MPOIECCHI.

Obuiee nousiTue o KpyrosoM mpouecce. [Ipsmoit u o6patHbiil 1ukn KapHo, ux aHamus.
Tepmoguuamudeckuii KIT/1 1 X0moanabpHbIN KOAQHUITHEHT.

[uknet nBurateneit BHyTpeHHero cropanus ([ABC), Iukiasl ra3oTypOMHHBIX
ycranoBok (I'TY), Lukn uaeanbHoro kommpeccopa. LIMKaI X0M0MIbHBIX YCTaHOBOK.
X0J101MIIbHBIA KO3 PUIMEHT U X0JI0IONPOU3BOAUTEIBHOCTb.

Bonsnoi map. ®usnueckoe cocrosiHue BemecTBa. [Iponece mapoodpa3oBaHus B PV-
Ts- xoopmunarax. Pv-, Ts-, Is- aumarpammelr BoasiHoro mapa. [lukn Penkwuna.
Onpenenenue MMOHSATHUS «BiaxHbIi BO3JIYX). OCHOBHBIC BCJIMYMHEI,
XapaKTEPU3YIOIINE COCTOSHUS BIAKHOTO Bo3ayxa. Id- mnarpaMma BIaxHOTO BO3/ayXa.

Temonepenada yepe3 OQHOCIOWHYI0 M MHOTOCIOWHYIO IUIOCKYIO, IIMJIMHIPUUYECKYIO,
chepuueckyto crenku. Koaddunuent rermonepenayuu. TermioBast U30JIsIus.
Ha3nauenuwe, knaccuukanuss M CXeMbl TEIUIOOOMEHHBIX anmaparoB. [IpuHuIMn
pacuera TEIIOOOMEHHBIX anmapaToB. KOHCTPYKTHUBHBII M MOBEPOYHBINA pacyer
TemI000MEHHBIX anmapatoB. CpenHuil TemmeparypHblid  Hamop. CoBpeMeHHbIE
KOHCTPYKIMHU TPpyOUaThIX M MJACTUHYATHIX allapaToB.

Hroro

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

/o

HaumenoBanue 1a00paToOpHbIX 3aHIATUN

Koi-Bo
4acoB

Ornpezenenne n300apHOI TETUIOEMKOCTH BO3IyXa

Omnpenenenne korhduiMeHTa TeIONPOBOJHOCTH MaTepraa

WIN |~

Omnpenenenne ko HUIMeHTa KOHBEKTUBHON TEIIOOTIa4H

\ Hroro

DN

4.4. Copep:xanue NPaAaKTHYECKUX 3AHATHH

III1

HanmeHnoBaHMe NpakTUYECKUX 3aHATHN

Koi-Bo
JacoB

Pacuer naeanbHOrO HMKIIA XOJIOJUIBHONW YCTAHOBKU

8




Pacuer nmukia Penkuna

Pacuer pexxnma mpsiIMOTOKa ¥ IPOTUBOTOKA B PEKYNEPAaTHBHOM TEIUIOOOMEHHHKE
«Tpy0a B TpyOe».

HToro

4.5. Buabl u coiep:KaHue CaMOCTOATENbHON PadoThl 00yYAO M XCS
4.5.1. Buasl caMOCTOSTENFHOM pabOThl 00YJAFOIITXCSI

Buabi camocTosiTeJibHOH PadoThl 00y4ar0IIUXCS Koau4yecTBO 4acoB

HOI[FOTOBK& K IPaKTHYECKHUM 3aHATHAM 12

HO,Z[FOTOBKa K J'Ia60paTOpHI)IM 3aHATHUAM U K 3alITUTC 12

J1a00paTOPHBIX padOT

CamocTosTeNIbHOE HN3YUYCHUEC OTACIBHBIX TEM U BOIIPOCOB 45

IToaroroBka K MpOMEKYyTOYHOM aTTeCTALIMU 10

Hrtoro

79

4.5.2. ConepxaHue caMOCTOSATENbHON pabOThl O0yUarOIIMXCs

/o

HaumeHnoBaHue TemM u BOIIPOCOB

Koi-
BO
4acoB

CBs3b TEIUIOTEXHUKH C APYTMMH OTpacisIMU 3HAHWH. BblYnciieHHE MapaMeTpoB
cocrosiuusi cMmecu. OmnpesieneHne Kaxylleics MOJCKYJISIPHOH Macchl M Ta30BOM
MOCTOSIHHOM cMecu. OmnpesiesieHHe JIaBJICHUH KOMIIOHEHTOB. TEIUIOEMKOCTh CMECH
pabounx Ten. Cmemenue ra3oB. Cmecu paboumx Ten. CrocoObl 3alaHus COCTaBa
cmecu. COOTHOIIEHUE MEXTy MACCOBBIMH, OOBEMHBIMHU JOJISIMH.

CpCI[Hflfl U HUCTUHHAA TCIIJIIOEMKOCTH. q)OpMy.]'H)I u Ta6J'H/IIIBI A OIpCACICHUA
TETUIOEMKOCTH

Anpanutnueckoe BBIPAKCHHUEC 3aKOHAa JId OTKPBITBIX W 3aKPBITBIX CHCTCM.
Omnpenenenne pabOThl M TEIUIOTHI Yepe3 TEPMOJTUHAMUYESCKHE MapaMeTPhl COCTOSIHUS,
pV-auarpaMma.

OcHoBHbIE TEpMOJIMHAMHUYECKHE MIPOLIECCHI: W30XOPHBIN, M300apHBIi,
M30TepMHUUECKHUI, aMadaTHbIM — YaCTHBIE CIIyYau MOJUTPOINHOIO Mpoliecca.

Huxnel ngBurateneit BHyTpeHHero cropanusi ([IBC): ¢ moaBomoM TemjaoThl MpHU
MIOCTOSIHHOM 00beMe, NMpH MOCTOSHHOM JaBJIEHHMH, ¢ KOMOMHUPOBAHHBIM MOBOJOM
TeroTel. M300pakeHne UKIOB B PV- U TS- nuarpammax. CpaBHUTEIbHBIA aHAJIN3
ko JABC. Iukiel ra3oTypOuHHBIX ycTaHOBOK (I'TY): ¢ M30XOpHBIM U M300apHBIM
o/ABOJIOM TerioThl. PereneparuBubie 1ukisl ['TY. U3006pakenue mukiaoB B pV u TS
nuarpammax. TepmonnHammdeckue KIIJI nmkioB. CpaBHUTENBHBIM aHaNIU3 LMKIOB
I'TY. UnaukaTtopHas nuarpamma OJHOCTyHeH4YaToro komrmpeccopa. IlomHas pabora,
3aTpayeHHass Ha TNPHUBOJ KomIpeccopa. MHorocrymnendaroe cxarue. M3oOpaxenue
LUKJIOB B PV- U TS- 1uarpammax.

Peanbubie numkasl JIBC. Knaccudukaiuss KOMIpeccopoB W HPUHLUN JIEHCTBHSL.
N3orepmuueckoe, amuabaTHoe M TMOJUTPONHOE C)KaThe B Kommpeccope. Llukina
KOHJIULIMOHEPA.

18

TepMO)II/IHaMI/I'-IeCKHe Ta6J'II/II_IBI BOJABI 1 BOASHOI'O I1apa. Pacuer TEPMOIANMHAMHUYCCKUX
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MPOIIECCOB BOJISTHOTO TMapa ¢ MOMOIIIbI0 Tabnuil. VicTeueHne u qpocceInpoBaHue Ta30B
Y TIApOB.

5. | ld- mmarpamma Bia)XHOTO BO31yxa. Pacuer OCHOBHBIX IMpPOIECCOB (TIOJOTPEB, CYIIKA,
CMECHU BO3/1yXa M pa3IMYHbIX [1APOB).

6. | 3HaueHue TerIooOMEHa B MPOMBILIUIEHHBIX MTporieccax. Buapl TemnoodMeHa.

[IpenmMer u 3agauu Teopun TerioooMena. OCHOBHbIE MOHATUS U ompeneiaeHus. Bubl
IIepeHoca TEIUIOThl: TEIUIONPOBOAHOCTh, KOHBEKLIMS U u3iaydeHue. CroxHbIN
TEII000MEH.

TemooOMeH TemIoNpoBOAHOCTEI0. OCHOBHBIE IOHATHS M ONpEACNICHUs. 3aKOH
Oypre. HuddepennmanbHoe  ypaBHEHHE  TEIIONPOBOAHOCTH.  KoaddummeHt
TEIJIONPOBOAHOCTH. TerIonpoBOJHOCT OAHOCIOMHOM M MHOIOCIOMHOM IIJIOCKOM 8
CTCHKH, LIMJTUHAPUIECKON U CPEepUYECKOM CTEHOK.

KonBektuBHBI TeruiooOMeH. (OCHOBHBIC TOHSATHS U ONpEICIICHUS. Y PaBHCHHE
Herotona-Puxmana, k03 QUIMEHT TEMI00TIauH.

TernnmooOmen wu3mydeHueM. OCHOBHBIE TMOHSATHS W OIpPENENICHUs, TEIJIOBOH OamaHc
JYYUCTOTO TEMJI000MEHa. 3aKOHBI TEIUIOBOTO M3NMy4deHHs. TernooOMeH H3IydeHHeM
Mex 1y TesaMu. C0XKHBIA TEMI000MEH.

~

Bujbl TEMI000MEHHBIX arrapaTtosB. TennomaccooOMeH. 2

8. | Oromnenne 3nmanmii u nomemenuit. OOmme cBeneHus, kinaccuduranus cuctem | 10
oromieHus. Bunpl teronocuteneit cucrem oromineHus. Knaccuduxanusa. Cucremsl
BOASIHOTO oToruieHus. Knaccupukanuss ¥ yCTpOHCTBO CHCTEM BOJSHOTO OTOILICHHUS.
Bosnymnoe otorutenne. Kiaccudukamust u  ycTpOMCTBO CHUCTEM  BO3IYIIHOTO
OTOTUICHHSI. BEHTHIISIMS ¥ KOHAWIMOHUPOBAHHUE BO3/1yXa B TMOMEIICHUSAX 3MaHUNA U
coopyXeHHil. BnusHue mnapamMeTpoB  MHKpOKJIMMAara Ha  NPOAYKTHBHOCTh
CEeNTbCKOXO03SMCTBEHHOr0 Tpou3BOACTBA. Kiaccudukanus u  yCTpOWCTBO CHCTEM
BEHTWISILMM M KOHIUIIMOHMPOBaHUSA Bo3ayxa. OromiieHMe M BEHTWISLHUA
’KMBOTHOBOJIYECKHUX M MTUIIEBOAYECKUX MOMEIICHUH.

9. | Onpenenenne cymku. Cylika cenbCKOXO3SICTBEHHBIX MPOAYKTOB. CIOCOOBI CYIIKH: 7
€CTECTBEHHAs] W HCKYCCTBEHHAas; KOHBEKTMBHAS; KOHIYKTHBHAsA, KOHTAKTHAs;
paauanuvoHHas; KoMOuHHpoBaHHAs. OOOrpeB COOPYKEHUH 3alUIIEHHOTO TPYHTA.
[IpumeneHne xonoaa B CEIbCKOM XO3SMCTBE. TEXHOJIOTMYECKHUE OCHOBBI XPAaHEHUS
NPOAYKLIUA PACTEHUEBOACTBA. METONBl XpaHEHHUs] CEIbXO3MPOAYKLNH; IEPUOIBI
XpaHEHUs] CE30HHOW MPOJYKIIUU - JIEYCOHBIN, OXJIAKIEHUS, OCHOBHOM; Ta30BBIM M
TeMIEPaTyPHbBIN PEKUMBbI B XpaHUIUIIAX.

10. | KommonoBka TemnoBbIX cereil. CUCTEMBI TEINIOCHAOMEHUS B CEIBCKOM XO3SMCTBE. 6
OCHOBHBIE NOHATHS. Y CTPOHCTBO KOTEIbHBIX YCTAHOBOK. TeIIOBbIE CETH.
11. | HerpaguuroHHbIE ¥ BO30OHOBIIIEMbIE MCTOUYHUKU DHEPTUU: SHEPIHs BETpa, COJIHIIA, 8

TeKyllell BOJbI, TIeoTepMalbHble HCTOUYHUKH, BbIpaboTka Ouoraza. OCHOBHbBIE
HaIlpaBJI€HUs HKOHOMHHM DSHEPropecypcoB B  arpONpPOMBINUIEHHOM KOMILIEKCE.
Hcnons30BaHre BTOPUYHBIX YJHEPIrOPECYPCOB.

Hroro 79

5. YueOHO-MeTOANYeCKOe 00ecTedeHrne CaMOCTOAITEIbHOM padoThl 00y4aromuxcst
Mo AMCHUIIJIMHE

YuebHo-MeToaMYecKre pa3padboTku umerorcs B Hayunoit 6mubmmoreke ®I'bOY BO HOxHO-
VYpaneckuii 'AY:
1. Meroanueckue ykazaHUS JUIsI CaMOCTOSITENBHOW paboThl mo aucuurummae "TemmorexHuka"
[DnekTpoHHBIN pecypc] : st oOydarolmuxcsl O HaIlpaBICHUIO MOAroToBKM OakanaBpoB: 35.03.06
ATrpouHXKEHepHsl. [Tpodunm: DnekTpoobopyI0BaHNE 3 3IIEKTPOTEXHOJIOTHH;
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DIEeKTPOTEIIO00ECTICUCHHE MYHUITUTIATLHBIX 00pa3zoBaHMii; DneKTpoodOpyI0BaHNE u
ABTOMATH3AIMS TEXHOJOTHYECKHX MPOIECCOB; DIIEKTPOCHAOKECHHE MPEANPHUATHI (IIPUKIAIHON).
®dopma o0yueHus - ouHasi, 3ao4Hasi / coct.: I'. A. Kpyrnos, O. A. I'ycea, O. C. Bonkosa ; KOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepun .— YensOunck: FOxuo-Ypansckuit [AY, 2017 .— 57 ¢
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/tvgs/30.pdf

2. TerutoTexHUKa [ DNEKTPOHHBIN pecypc] : METO. yKa3aHUs JJIsi CAMOCTOSITEIIbHON paOoThI st
oOydJaronuxcsi 1O HampaBleHUIO TOAroToBKH OakanaBpoB 35.03.06 Arpounskenepus. Ilpodwmm:
DneKTpoobopyIoOBaHUE UM 3JEKTPOTEXHOJIOTUH;  DJIEKTPOTEIIoo0ecneueHne MYHUIIUIATbHBIX
oOpa3oBaHMil; DIEKTpoOOOPYJOBaHME U AaBTOMATH3allMi TEXHOJOTHMUECKUX mpoieccoB. PDopma
oOyueHwus - ouHas, 3aouHas / coct.: . A. Kpyrnos, O. A. I'ycesa, O. C. Bonkosa ; FOxxHo-Y pansckuii
I'AY, Unactutyr arpounkeHepun .— Yemssounck: FOxHo-Ypanbckuit ['AY, 2018 .— 32 c¢. Pexum
noctyna http://nb.sursau.ru:8080/localdocs/tvgs/47.pdf

3. leppsizoB, C. K. Hcnonb3zoBaHue BO30OHOBISEMBIX HCTOYHHKOB SHEPrUU B  CEIHCKOM
xo3sicTBe [DnekTponHblid pecype] : yueOHoe mocobue / C. K. leppsazos, O. C. Ilramkuna-I'upuna ;
UI'AA .— Yensounck: UTAA, 2013 .— 280 c. : ui., taba. — C npuir. — bubmumorp.: ¢. 264-265 (20
Ha3B.) — 42 MB — ISBN 978-5-88156-672-2 . Pexxum  nocryma:
http://nb.sursau.ru:8080/localdocs/tvgs/12.pdf.

4. [lpumeHeHHE TEIJIOBBIX HAcOCOB B CHUCTEMax OTOIUIEHUS U TOpSYEro BOJIOCHAOXKEHUS
[DnexkTpoHHBI pecypc] : yuedHoe mocobue / KOxHo-Ypansckuit AY, UHCTUTYT ATpOMHKEHEPUH ;
coct.: P. XK. Huzamyraunos, O. C. Ilramkuna-I'mpuna, O. B. BoakoBa .— YemnsiOunck: HOxHo-
VYpansckuii 'AY, 2015 — 55 c. : un., Tabn. — C npun. — bubauorp.: c. 41-42 (16 na3s.) .— 1,2 MB
— ISBN 978-5-88156-703-3 . Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/tvgs/14.pdf.

6. ®oH/1 O1LIEHOYHBIX CPECTB /sl IPOBeIeHUs
NPOMEKYTOUYHOM aTTeCTAUMU 00y4AIOIIUXCS MO TUCIUIITTHHE

Jlis1 ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywaromuxcs TpedoBanusiM OI'OC
BO paspabotan (oHI OLIEHOYHBIX CPEICTB U TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M IMPOBEACHUS
IIPOMEKYTOUHOM arTecTauuu oOyyarolmuxcss Mo JucuuiuinHe. @OHA OLEHOYHBIX CPENCTB
npeacrasieH B [Ipunoxenun.

7. OCHOBHAsI M JONOJTHUTEIbHASA y4eOHas TUTEPaTypPa, HE0OX0AUMAs 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl 1 JOTIOJNIHUTENbHAS yueOHas uteparypa uMmeercs B Hayunoit  Oubinotexe 51
3JIEKTpOHHOI MH(pOpMalmoHHO-00pa3oBarenbHoii cpere PI'BOY BO IOxHo-Ypansckuii 'AY.

OcHoBHasi iMTEpaTypa

Kpyrnos I'. A. Temnorexnuka [DnekTpoHHBIH pecypc]: yueb. mocobue / I'. A. Kpyrmnos, P. U.
1. bynrakoa, E. C. Kpyrnosa. MockBa: Jlawp, 2012.- 208 c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900..

Temnorexnuka. [Ipaktudeckuii kypce : yueonoe nocoéue / I'. A. Kpyrnos, P. U. Bynrakosa, E. C.
Kpyrnosa, M. B. Aunpeesa. — Canxr-Iletepoypr : Jlanp, 2017. — 192 c. — ISBN 978-5-8114-
" 2575-4. — Texkct : anexTpoHHBIH / JlaHb : snekTpoHHO-OMOmmoreyHas cucrtema. — URL:
https://e.lanbook.com/book/96253
KoceipeBa, H. H. Temnorexnuka : yuebnoe nocodue / H. H. KoceipeBa, A. II. CepreeB. —
3 Bomrorpax : Bousrorpanckmii T'AY, 2016. — 88 c¢.— Teker: anekTponHbii // JlaHb
aNeKTpOoHHO-OnbIMoTeynas cucrema. — URL: https://e.lanbook.com/book/100813

2
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JonoHUTeIbLHAS JTUTEpaTypa

1. Awmepxanos P. A. DkcrutyaTanus TeII03HEPreTUYECKUX YCTaHOBOK U cucTeM [Tekcr]: yuebnuk / P.
A. Awmepxanos, I'. II. Epomenko, E. B. IlenumanoBa ; mox pen. P. A. AmepxanoBa. M.:
Oneproaromusaart, 2008.- 448 ¢

2. 3axapoB A. A. [IpuMeHeHHE TEIUIOTHI B celIbCKOM Xo3stiicTBe [Tekct]. M.: Arponpomusnat, 1986.-
287c

8. Pecypchl nHpOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
JJIS1 OCBOCHHUS AMCHHUILIHHDI

1. Enunoe okHO mocTyma K ydeOHO-MeToarndecKuM pa3paboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas oubamorexka ONLINEhttp:/biblioclub.ru

9. MeToauuyecKkue YKazaHus 1Jid oﬁyqaloumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHo-MeTonnuecKue pa3padboTku uMmerores B Hayunoit  6ubimnoreke 51 3IIEKTPOHHOU

uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FOxHo-Ypansckuii [AY:

1. Meroauueckue ykazaHus JUIsl CaMOCTOATENbHOW paboThl mo aucuuiuivHe "TennorexHuka'
[DnexTpoHHBIN pecype] : g o0ydarolmuxcsi M0 HAMpaBIEHUIO MOArOTOBKU OakanaBpos: 35.03.06
ArpouHXeHepusl. [Tpodwmmn: DnexTpoobopynoBaHue U AIIEKTPOTEXHOJIOTUH;
DnekTpoTerioodecneyeHne  MyHUIMOAIBHBIX — 00pa3oBaHuii;  DIEKTpoOOOpYIJOBaHHE U
aBTOMATHU3AIUsl TEXHOJIOTHYECKUX MPOIECCOB; DJIEKTPOCHAOKEHHE MPEANPUITHI (IPUKIIATHOMN).
®opma obydenus - ounasi, 3aounas / coct.: I'. A. Kpyrnos, O. A. I'yceBa, O. C. Bonkosa ; FOxHo-
Vpansckuit 'AY, Unctutyt arpoumkenepun .— Yemssounck: FOxuo-Ypansckuii 'AY, 2017 .— 57
¢ Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/tvgs/30.pdf

2. TerutoTexHUKA [ DIEKTPOHHBIN pecypc] : METO. YKa3aHHsI Il CAMOCTOSITEIILHOW paOOThI IS
o0Oydaromuxcsi 1Mo HampaBJIeHUIO MOAroToBKM OakanaBpoB 35.03.06 Arpoumxenepus. [Ipodunu:
DJeKTpOoOOOPYIOBAaHHE W DJIEKTPOTEXHOJIOTUH;  IDJIEKTPOTEIUIO00ECTICYeHNE MYHHUIUITAIbHBIX
o0Opa3oBaHMii; DIEeKTpoOOOPYJOBaHHE U aBTOMATH3allMsl TEXHOJIOTHYECKHX TporeccoB. dopma
o0ydeHust - ouHas, 3aouyHast / coct.. I'. A. Kpyrnos, O. A. I'yceBa, O. C. BonkoBa ; HOxHno-
VYpansckuit 'AY, Uncturyt arponnkenepun .— Yensa6unck: FOxHo-Ypansckuit 'AY, 2018 .— 32
c. Pexxum noctyma http://nb.sursau.ru:8080/localdocs/tvgs/47.pdf

10. I/IH(l)OpMaIIHOHHI)Ie TEXHOJOIMH, HCITOJIb3YEMBIC IIPH OCYHICCTBJICHUU
06p330BaTe.]IbHOF0 nmpounecca 1mo TMCuMIlvinHe, BKJII4Yas nNepeucHb NporpammMmHoOro obecneyeHust
u I/IH(l)OpMaIII/IOHHLIX CIIPaBOYHLIX CUCTEM

B HayuHoii OubnmoTeke ¢ TepMUHAIBHBIX CTAHIUI MpeaoCcTaBiIsieTcs JOCTYM K 0a3aM JaHHBIX:
- ObC «JIAHby;

- OBC «YHuBepcuTeTcKas OuOIMoTeKa OHJIalH;»

- UCC «TexakcnepT;

- Ob «Axkanemus;

- OBC «IPRbooks»;

- OBC «tOpaiiT»;

- OBC «HaunonansHbii 1M(ppoBoit pecypc «PyKkoHTY,

- ACC «CenbXx03TEeXHUKA .

MyTestXPRo 11.0 Tlporpammuoe obecrieueHue yisi TECTUPOBAHWS 3HAHWN OOydJarOIMUXCS,
Windows 10 HomeSingleLanguagel.0.63.71 Onmnepanuonnas cucrema; MicrosoftOfficeStd 2019
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RUSOLPNLAcdmc  Oducupiii  maker  mpuitokenuit;  Google  Chrome  Be06-6Gpaysep;
KasperskylnternetSecurity AntuBupycHoe mporpammHoe obecrieuenue; NanoCAD Dnekrpo Bepcus
10.0 nokanpHas Cucrtema aBToMatH3upoBanHoro npoektuposanus (CAIIP); PTCMathCADEducation
- UniversityEdition Cucrema kommbtotepHod — anreOpei;;  KOMITIAC  3DvI8  Cucrema
aBToMaTu3upoBaHHOTO MpoekTupoBanus (CAIIP).

11. MatepuajbHO-TeXHHYECKAs1 0a3a, HEOOX0AMMAas VISl OCYLIECTBJICHUS
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILIUHE

YueOHble ayAUTOPUU AJs TPOBeIeHUs] 3aHATHI, NPETYCMOTPEHHBIX MPOrpamMMOoii,
OCHaIlleHHbIe 000PY/A0BaAHMEM U TEXHHYECKMMH CPeICTBAMH 00yUYeHHus

454080, r. YensabuHck, npocnekT Jlenuna 75, riiaBHbII KOpITycC

YueOHble ayAUTOpUM IS TPOBEJEHUS 3aHATUN, NPEJyCMOTPEHHBIX MPOrpaMMoOi,
OCHAIIICHHBIE 000PYIOBAHNEM M TEXHUYECKHUMH CPEICTBAMU O0yUCHUS

Aynutopuun Ne501, No503 i1 3aHSATHI JTEKIIMOHHOTO THIIA

454080, r. Yensounck, yin. Conn Kpusoii, 1.48, mabopaTopHbIil KOPITYC

1. YueOusbie aynutopuu cextop Jl, ocHaieHHbIe 000pyA0BaHUEM U TEXHUUYECKHUMHU CPEICTBAMU
JUTSL BBITIOJTHEHUS JIA0OPATOPHBIX padoT.

IHomeneHnus 1yt CaMOCTOSATEILHOI PadoThI 00y4aAIOIINXCH

[Tomemenue uisi camoctosTeNbHONH paboTel 454080, YensOunckas o0:x1.,r. YensOWHCK,
npocnekT Jlennna, 75,rmaBHbii kopnyc, ayautopus Ne 303.

IlepeuyeHb 000py1I0BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUs

. Auemometp-tepmomerp UCII-MI'4
. Bentunstop 114-75-2.5-1JIEB JIB A71B4
. Beatunsrop 114-75-2.5-111P JIB A63A4
. JAnzenp-reneparop
. KoMI1eKT BEeHTHIIIIMOHHON PUTOYHOM YCTaHOBKHU
. KoMmiexT a5emMeHTOB /U1 a3poAMHAMUYECKOTO CTEH1a
. Boznymssii kommpeccop
. Kommipeccop KI1-0,12/8
. Koren JI-721
10. JlabopatopHo-uccineaoBaTenbckuil cren] «VcnpiTanue XapakTepUCTUK PEKYyIepaTUBHOIO
TEMI000MEHHUKA CUCTEMBI OTOTIIICHHS
11. ITapocnioBoi KOMILIEKC
12. Crenn it ucclieIoOBaHUS BbIHYK/IEHHOU U ecTecTBeHHOM KoHBekuu CBuE-001, PO
13. Crena-Tpenaxep «X0oJ0IUIBHUK
14. Kommiexkt «Muxpol 9C»

O 01N DN K~ W~
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I1PHJIOKEHHEL

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTAIlUN
o0y4aromuxcs
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1. KomneTeHI MU U UX HHAMKATOPHI, GopMHUpyeMble B NpoLecce 0CBOEHUS THCIUTITHHBI

OIIK-1. CnocobeH pemaTth THUMOBBIE 3a1a4d MPO(PECCHOHATBLHON ACATEIHPHOCTH Ha OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MATCMATUUYCCKHUX H CCTCCTBCHHBIX HAYK C MNPUMCHCHHEM I/IH(i)OpMaL[I/IOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Konun ®opmupyemsie 3YH HanmenoBanue
HanMCHOBAHHC OLIEHOYHBIX CPENICTB
WHJIUKaTopa
AOCTHAKCHHUA 3HaHUsA YMCHUS HaBbIKU 5 g % o= g
KOMIIETCHIIUH H £ g B
2= | 38¢2%
= = 55
N-1omk1 Oby4aromuiics OO0yyaromuiics OO6yuaromuiics 1. OtBer 1.
Hcnons3yer JIOJDKEH 3HATh: JIOJDKEH YMETh JOIDKEH ~ BIAJeTh: | Ha DK3aMeH
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI UCIIOJIb30BaTh HaBbIKAMU aHAIM3a | IPAKTHYC
€CTECTBCHHOHAYYH | TEPMOJMHAMUKU M | OCHOBHBIC 3aKOHBI | TEPMOJMHAMHYECKO | CKOM
BIX JIUCIUTUINH TerIonepeaayn TEPMOAWHAMUKHA U | ¥ KapTUHBI | 3aHATHH;
JUIS peLIeHNs JUISL peLIeHN TeIioMaccoooOMeHa | coctosiHusa cucremsl | 2.0tuer
CTaHAapTHBIX CTaHAapPTHBIX AJI1 pCHIICHU A C AKTHUBHBIMU u | 110
3amaq B 3a1a4 B CTaH/IaPTHBIX 33a]a4 | TAaCCUBHBIMU n1abopaTo
COOTBETCTBHU C COOTBETCTBHH C B COOTBETCTBUU C | UCTOYHHKAMHU pHOI
HaTpaBJICHHOCTBIO | HAMpPaBIEHHOCTHIO | HANPABICHHOCTHIO | TETJIOTHI pabore;
npohecCHOHANBHO | MPOPECCHOHABEHO | MPO(hecCHOHATBHO -(b1.0.17-H.1) 3.
U IesTeNnbHOCTU U IesITENbHOCTH U 1esTeNnbHOCTU Tectupos
-(b1.0.17-3.1) -(b1.0.17-V.1) aHue
2. lloka3aTeu, KPUTEPHH U HIKAJIA OLEHUBAHUS WHIUKATOPOB I0CTHKEHHUS KOMIIEeTEHIIUH
dopmupyem Kputepuu u mkana oreHuBaHus pe3yJbTaTOB 00YUYEHUS TT0 TUCIUILINHE
pie 3YH
Henocrarounsrit JlocTaTo4HbIi Cpennuii ypoBeHb Boicokuii ypoBeHBb
YPOBEHB YPOBEHb
b1.0.17-3.1 OO6yuaromuiics He | OOyuatomuiicst cnabo | OOyuaromniuiics 3aet | OOydarouuincs c
3HAET OCHOBHBIE | 3HAET OCHOBHBIE | OCHOBHBIE 3aKOHBI | TpeOyeMoii CTEeTeHbI0
3aKOHBI 3aKOHBI OCHOBHBIE 3aKOHBI | TIOJIHOTHI ¥ TOYHOCTH
TEPMOAMHAMUKA U | TEPMOJMHAMUKA M | TEPMOAMHAMUKA U | 3HAET OCHOBHEIE
TEIUIonepeayuy Uisl | Teruionepeaud  JJisl | TeIulonepeau st | 3aKOHBI
pelIeHust penieHus peneHust TEPMOJANHAMUKA U
CTaH/IaPTHBIX 33Ja4 | CTaHAAPTHHIX 33124 B | CTAHIAAPTHBIX 33/1a4 B | TEIUIONepeauu  Juis
B COOTBETCTBUHU C COOTBETCTBUU C COOTBETCTBUHU C peICHUA
HANpPaBJIEHHOCTBIO | HAIMPaBICHHOCTHIO HaNpaBJICHHOCTBIO | CTAaHIAPTHBIX 3a]a4 B
npodeccnoHanbHOM | MpodecCHOHANBEHON npodeccHoHabHOM | COOTBETCTBUU c
JACATCIIbHOCTHU ACATCIIbHOCTU JACATCIIBHOCTH C HaIlpaBJICHHOCTBIO
HE3HAYUTEIHHBIMU | TIpoeccnoHaTbHON
OUIMOKaMu 1 JeATeILHOCTH
OTACIBHBIMH
rpobeaMu
b1.0.17-Y.1 | Ob0yyatomuiics He | OOy4aromuiics cinabo | O0yyaromuiics ymeer | OOyJarOImUNACsa yMeeT
ymeeT yMEeT HCIOJIb30BaTh | MCIOIb30BATh UCIIOJIb30BaTh
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
OCHOBHBIC 3aKOHBI | TCPMOAMHAMUKN " | TCPMOANMHAMUKN " | TCPMOAVHAMUKN u
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TEPMOJMHAMHUKHA W | TEIIOMaccooOMeHa TemI0MaccooOMeHa TeII0MaccooOMeHa
TEIIOMAacCOOOMEHa | IS peuieHus | s peleHus | as pereHust
IS pellieHus | CTaHIApTHBIX 3a7a4 B | CTAHIAAPTHBIX 3a7a4d B | CTaHAAPTHHIX 3ajad B
CTaHJAPTHBIX 3a[a4 | COOTBETCTBHH ¢ | COOTBETCTBUNA ¢ | cooTBETCTBUHA c
B COOTBETCTBHHM C | HAIPaBICHHOCTHIO HAIPaBJIEHHOCTHIO HATPAaBJICHHOCTHIO
HANPAaBJICHHOCTBIO | TPO(ECCUOHANTBHOMN npodeccuoHanbHON poheCCUOHATBHOMN
po(h)eCCHOHAIBHON | AESITEIbHOCTH EATENFHOCTH ¢ | medaTenpHOCTH
JESITENHHOCTH HE3HAYHUTEILHBIMU
3aTPYTHCHUSIMHU
b1.0.17-H.1 | Obyuarommiics He | OOyuaromuiics cinadbo OoOyuaroruiics ¢ OoOyuarommiicst
BlIaJIcET HaBBIKAMHU | BiaJeeT HaBBIKAMU HEOOIBIITUMHA cBOOOIHO BJIaJIEET
HaBBIKAMM aHA/IM3a | HaBLIKAMH aHAJIN3a 3aTpyIHCHUAMHA HaBBIKAMM HaBBEIKAMH
TEPMOJMHAMUYECKO | TEPMOIMHAMUYCCKOU BIIaJICET HABLIKAMHU | aHAIH3a
5 KapTUHBI | KapTHHBI COCTOSHUS HaBbIKAMH aHajK3a | TEPMOIUHAMHYCCKOM
COCTOSIHHSI CUCTEMBI CHCTEMEI C TEPMOJMHAMHUYCCKOW | KAPTUHBI  COCTOSHHS
C AaKTUBHBIMH U aKTUBHBIMM H KapTHHBI COCTOSHHUS | CHCTEMBI c
[TACCUBHBIMU ITACCUBHBIMHA CHCTEMEI C AKTUBHBIMH 5
HCTOYHUKAMH HCTOYHHUKAMHA aKTHBHBIMH U IMACCUBHBIMU
TCIIJIOTHhI TCIIJIOTHI IMIaCCUBHBIMHU HUCTOYHHUKAMHU
HCTOYHHUKAMHA TEIUIOTEI
TEIUIOTEI

3. TunoBble KOHTPOJIbHBIE 3aJaHUs U (WJIN) HHbIE MATepPHUAaJIbl, He0OXOAUMbIE [IJIA OLlEeHKHU
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePHU3YIOIIHX
copMHUPOBAHHOCTH KOMIIETEHIIHI B MpoLecce 0CBOECHMS AU CIUTIIHHBI

TunoBble KOHTPOJIbHBIE 33/1aHUS U MaTepUalbl, HEOOXOIUMBIE Ul OLEHKH 3HAaHUM, YMEHUN U
HaBBIKOB, CO/ICPIKATCS B yU€OHO-METOIMIECKHUX pa3padOTKax, MPUBEICHHBIX HIDKE.

1. Meronuueckue yka3aHus A CAMOCTOSITENIbHOW paboThl Mo aucuuiuivHe "TermorexHuka"
[DnmexkTpoHHBII pecypc] : s 0Oydaromuxcsl 0 HAMPaBICHUIO MOATOTOBKK OakanmaBpos: 35.03.06
ATrpOUHXKEHEpHSL. [Tpoduu: D1eKTpoobopyioBaHKE U JIEKTPOTEXHOJIOTHH;
DnexTporermioodecneyeHne MYHHMIIMITATIBHBIX o0Opa3oBaHMii; DnexkTpoodbopyaoBaHNE u
aBTOMaTH3alUsg TEXHOJOIMUECKUX MPOLECCOB; DIEKTPOCHAOXKEHUE MpeNnpUaTuil (IpUKIagHON).
®opma oOyuenus - ouyHas, 3ao4Hasi / coct.: I'. A. Kpyrnos, O. A. I'ycera, O. C. Bonkosa ; FOxHo-
VYpansckuii 'AY, UnctutyT arpounxkenepun .— YensOunck: FOxuno-Ypansckuit [AY, 2017 .— 57 ¢
Pexum noctyna: http://nb.sursau.ru:8080/localdocs/tvgs/30.pdf

2. TennorexHuka [DIeKTpOHHBIN pecypc] : METOA. yKa3aHHs JUIsl CaMOCTOATENbHOM paboThl A7
oOyyaroluxcsl 1Mo HampaBlIeHUIO MNOAroToBkM OakanmaBpoB 35.03.06 Arpounskenepus. [Ipodumnu:
DnekTpooOopylOBaHUE U DJICKTPOTEXHOJIOTUH;  DJEKTPOTEIIO00eCeueHHe  MYHHMIUIAIBHBIX
o0pa3zoBaHMif; JIEKTPOOOOPYNOBaHWE M aBTOMATH3AMS TEXHOJOTMYECKHX MporeccoB. Dopma
o0y4eHus - oyHas, 3aouHas / coct.: I'. A. Kpyrnos, O. A. I'yceBa, O. C. Bonkosa ; FOxxH0-Y panbckuit
I'AY, Unctutyr arpounxenepun .— Yemsounck: FOxuo-Ypansckuit [AY, 2018 .— 32 c¢. Pexum
nocryma http://nb.sursau.ru:8080/localdocs/tvgs/47.pdf

3. UleprsizoB, C. K. Hcnonp3oBaHne BO300HOBISIEMBIX HMCTOYHHKOB JHEPTUH B CEIHCKOM
xo3sicTBe [DnekTpoHHBIN pecypce] : yuebnoe mocobue / C. K. Illeprsazos, O. C. Itamkuna-I upuna ;
UTI'AA .— Yensounck: UT'AA, 2013 .— 280 c. : ui., Tabn. — C npuit. — bubnmorp.: ¢. 264-265 (20
Ha3B.) 4.2 MB ISBN 978-5-88156-672-2 Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/tvgs/12.pdf.
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4. MeroauvecKkue MaTepuaJibl, ONpeaeaaoinmue Npoueaypbl OlleHNBAHUS 3HAHUNA, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yIMX cC()OPMUPOBAHHOCTH
KOMIIeTEeHIUI

B nmaHHOM paszmene METOOUYECKHE MAaTe€pHallbl, ONPEACIAIONIME IPOLENYpPhl OLICHUBAHMS
3HAaHUH, yMEHHH, HAaBBIKOB, XapaKTEpU3YIOIIMX O0a30BbIi 3Tam (HOPMUPOBAHHUA KOMIIETCHIIMNA II0
aucuuiuinHe «TermmoTexHuka», MpUBEACHBl MPUMEHUTEIBHO K KaKIOMY M3 HCIOJIB3YEMBIX BHJIOB
TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00YJarOIIUXCsl.

4.1. OneHOYHbBIE CPeACTBA ISl MPOBEAEHUS TEKYLEro KOHTPOJISl yCIIeBAeMOCTH
4.1.1. OTBeT Ha MPAKTUYECKOM 3aHITHU

OTBeT Ha MPAKTUYECKOM 3aHSATUHU UCIOJIb3YETCs JIIsl OLIEHKH KaueCTBa OCBOCHHUS 00YyJarOIIUMCS
OCHOBHOH TpodeccHOoHANbHON 00pa30BaTeIbHON MPOTrpaMMBbl MO OTAEIBHBIM BOIPOCAM U TeMaM
IUCHUIUIMHBL. Tembl W TMjaHbl 3aHATHH (CM. MeToApa3paboTku M. 3) 3apaHee COOOLIAIOTCS
oOyvaromumcsi. OTBET OIICHUBAETCS OIICHKOH «OTIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIHHO» WIIH
«HEYJOBJIETBOPUTEIBLHO.

No O1nieHOYHBIE CPEICTBA Kon u
OTBeT Ha MPAKTUYECKOM 3aHSITUU HAaMCHOBaHHE
WHJUKaTOpa
KOMITCTCHIINH
1 onpeneauTh (I MPSIMOTOYHONH M MPOTUBOTOYHOM CXEMBI JIBHIKCHHS Ul-lonk-1

TeIUIOHOCHTeNIeHl B PeKyIepaTHBHOM TEILIOOOMEHHOM alllapate Thma | 1 Ccno7rayer ocHobire
1 1 p y p I p 3aKOHBI

«Tpy0a B TpyOe»): TEILUIOBYIO MOIIHOCTb, NIEPEAABAEMYIO OT IPEIOIIETO CCTECTBCHHOHAYYHBIX
TEIUIOHOCUTENSI K HarpeBacMOMY TEIUIOHOCHUTEIIO; HEW3BECTHBIN | AHUCLMILIMH IS peieHus
(VI 19 v . CTaHJIapTHBIX 3a71a4 B
pacxoj OJHOTO U3 TEIUIOHOCUTENICH; CPEHUN TeMIIepaTypHBIA HAIOP; COOTRETCTBIIN ¢
KO3 (GUIMEHT TEIUIOOTIA4M; IUIOIIAJb IMOBEPXHOCTH HArpeBa, eCiH HAIPaBIEHHOCTBIO
TeMIeparypa Ha BXoJje rpetouiero teroHocurenst 385 °C, Ha BbIxoJe mpodeceHoHaNLHO
o ° JCATCIIBHOCTH
- 240 °C, Ha BXOJle HarpeBaeMoro TersioHocurens - 5 °C, Ha BbIXOJE -
2
70°C. Pacxon HarpeBaemoro teruioHocurens 1,5 kr/c, ag = 280 Bt/(m
2 .
-K); a2 = 2300 B1/(M” - rpan). Marepuain TpyO — 1aTyHb, TOJIILUHON 2,5
MM. BprluepTuTh MmO pe3ynpTaTaM pacuera TrpaQUKd  HU3MEHEHHS
TEMIEPATyphl TEIJIOHOCUTENEH MPHU MPSMOTOYHON U MPOTHBOTOYHOMN
cxXeMme

Kputepun omenku orBera (Tabil.) TOBOISATCS A0 CBEACHUS OOydYalOIIMXCS B Hayalle 3aHATUU.
OreHka 00BSBIIIETCA 00YUAIONIEMYCsl HETTOCPEICTBEHHO MOCTIE OTBETA.

Ilkana Kpurepun onenuBanus

- 00yJaronuics MoJIHO YCBOWJI yueOHBIN MaTepua;

- IPOSIBJISIET HABBIKM aHAIHM3a, 0000IIEHNUS, KPUTHUYECKOTO OCMBICTICHHUS
" BOCIIpUATHUA I/IH(l)OpMaIII/II/I, HAaBBIKU OIIMCAHHS OCHOBHBIX (1)I/ISI/I‘ICCKI/IX
3aKOHOB, SIBJIEHUH U MPOLECCOB,;

- Marepuajg W3JI0KEH TpaMOTHO, B OIPEICICHHOW JIOTUYECKON
MOCJIEZIOBATEILHOCTH, TOYHO HUCIIONB3YeTCS TEPMUHOIOTHS,;

- 1O0Ka3aHO YyMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJOKEHUS
KOHKPETHBIMH MPUMEPAMU, TIPUMEHSATh UX B HOBOW CUTYaIlUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PElIaTh 3a/1auu;

- MOTyT OBITh JOMYIIEHBl OAHA—]BE HETOYHOCTH TPU OCBELICHUU
BTOPOCTCIICHHBIX BOIIPOCOB.

Onenka 5
(oTHMuHO)
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OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSM Ha OLICHKY «5», HO IPH
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHHMH y4eOHOrO Marepuaja JOMyLIeHbI HEeOOJNbIINE MPOOeNbl,
HE MCKa3MBILIHUE COIEPIKAHNE OTBETA,;

- B pELICHNUH 3a71a4 JOMYIIECHbl HE3HAYUTEIbHbIE HETOUHOCTH.

Ornenka 4
(xopor1o)

- HENOJIHO WJIX HETOCIEN0BATEIbHO PACKPBITO CONEP)KAHNE MATEpHalla,
HO II0Ka3aHO oOliee MOHMMaHME BOIPOCAa M IMPOAEMOHCTPHUPOBAHBI
YMEHMsI, JOCTATOYHbIE )i JAIBHEUIIET0 YCBOCHHsI MaTepuaa,

- UMENHNCh 3aTPYIHEHHS WM JOMYUICHbl OIMHMOKH B OIpENeICHUHN
NOHATUH, UCIOJIB30BaHUM TEPMHUHOJIOTUM, ONUCAHUM (U3NYECKUX
3aKOHOB, SIBJICHUM U IIPOLECCOB, PELIECHUHN 3a]a4, UCIIPABJICHHBIE I10CIIe
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HEMOJIHOE 3HAHHME TEOPETHYECKOr0 Marepuana; OoOydaroluiics He
MOJKET IPUMEHUTHh TEOPUIO B HOBOM CUTYallUU.

Ornenka 3
(YIOBIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE COJIEpKaHUE yueOHOro Marepuaa;

- oOHapy)XeHO HEe3HaHWEe WJIM HelOHWMaHue OoJbllei miam Haumboiee
BaXHOW 4acTH yueOHOIro Marepuaa;

- JIOIyIICHBI OIIMOKK B ONpPEICICHUU TOHATUI, MPU HCIIOIb30BaHUU
TCPMUHOJIOTHUH, B OIIKMCAHUU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, SBIICHUN |
NPOLIECCOB, PpEIICHHH 3aJa4, KOTOpble HE WCIPABICHBl MOCIE
HCCKOJIbKUX HABOAAIHNX BOITPOCOB.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

4.1.2. Otuer o naboparopHoit pabote

Otyet no nabopaTopHOM PabOTE UCTIOIB3YETCS AJIsl OIEHKH Ka4eCTBAa OCBOCHHS O0YJAIOIIUMCS
OCHOBHOH TPO(ECCHOHATBHON 00pa30BaTEIbHOW MPOrPaMMbl MO OTACIBHBIM TEMaM JIUCIUILTAHBI.
Conepxanne u opMa OTIETa 110 JTA0OPATOPHBIM PAOOTAM MPUBOJAUTCS B METOJNICCKUX YKA3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ComepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJISTCS IO CBEICHUST 00YUJaOIIUXCs B HAYaJIe 3aHATHH.

Ne OneHouHbIE CPEACTBa Konx n HanmeHoBaHue
Otuert no nabopatopHoii paboTe WHJUKATOpa
KOMIETEHINH
1 1. Yto Ha3bIBaeTCs yAEIbHON TEIJI0EMKOCTBIO? WJI-1.0IIK-1

2. Yem xapakTepusyeTcs KOHBEKTUBHBIN TEIIOOOMEH?

3. UTo TaKkoe TernIonpoOBOIHOCTh?

4. Kak ornpenenuTs TOUYKY HaCBILIEHHS 110 AMarpaMMe BOASTHOTO
napa?

5. Kakue arperaTHble COCTOSIHUS MPETEPIIEBAET XJIaJ0T€HT BO BpEMs
paloThI XONOIMIIbHOW ycTaHOBKM? Kakue u rae npu 3Tom
MIPOTEKAIOT TEPMOJUHAMHYECKHE MTPOLIECCHI?

6. Kak onpenenuts pabouyro TOUKY BEHTUIATOPA?

7. Kakoil pexuM B pEeKylnepaTUBHOM  TEIJIOOOMEHHHUKE
HSKOHOMHYHEE: :MPSIMOTOK UIIH MPOTHUBOTOK? [Touemy?

Hcnonb3yer ocCHOBHBIE
3aKOHbI
€CTECTBEHHOHAYYHBIX
JUCLMIUTHH JUTSL PeIICHHS
CTaHAAPTHBIX 3aJ]a4 B
COOTBETCTBUH C
HAIPaBICHHOCTEIO
podecCHOHATTBHOM
JIeATeTbHOCTH

OTtuer OIGHUBACTCA IO YCMOTPCHHUIO ITp€rioaaBaTeIsd OHGHKOP'I COTJIIMYHO», «XOPOLIO»,

«YIOBJIETBOPUTEIILHO», «HEYOBJIETBOPUTEIBHO» WM OLIEHKOW «3auyTeHO», «HE 3a4yTeHo». OleHKa
«3aUTE€HO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEpUSM,
YCTAQHOBJICHHBIM ISl TOJIOXKHUTEIBHBIX OIEHOK («OTIUYHO», «XOPOLIO», «YyJOBIECTBOPUTEIHLHOY).
OreHka 00BABIIAECTCS 00YUAIOMIEMYCsl HEITOCPEICTBEHHO MOCTIE CIavu OTUETa.
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IlIkana Kputepun onenuBanus

- N3JI0’KEHHE MaTepHala JJOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3blBaTh U OOOCHOBATH CBOM CYXKIECHUS NPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHUE ONUCHIBATh (PU3NUYECKHUE 3aKOHBI, SIBJIEHUS U IIPOLIECCHI;

- YMEHHE NPOBOIUTH U OLICHUBATh PE3YJIbTAaThl H3MEPEHUI;

- c10COOHOCTh PeNIaTh 334a4H.

Onenka 5
(oTIIMYHO)

- U3TI0’KEHHE MaTepHralia JJIOTHYHO, TPAMOTHO;
- CBOOOHOE BIIaZICHUE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE IPUMEHEHHUE TEOPETUYECKUX 3HAHUM JUIsI ONMCAHMS
(xoporo) (GU3MUECKNX 3aKOHOB, SBICHHH M IPOIECCOB, PEIICHUS KOHKPETHBIX
3a1a4, IPOBEAEHUS U OLEHHUBAHUSA pe3yJIbTaTOB W3MEPEHUH, HO
cozepkanue 1 (opMa OTBETAa UMEIOT OT/ICJIbHBIC HETOYHOCTH.

- N3JI0’KEHHME MaTepHalla HEMOJIHO, HEMIOCIEI0BaTEIbHO,
- HETOYHOCTH B OINpPEJAEIECHUU IOHATUHA, B NPUMEHEHUM 3HAHUH JUIs
onucaHust (U3NYECKUX 3aKOHOB, SIBICHHH W IMPOIECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, IIPOBEJICHUS U OLIEHUBaHUs PE3Y/IbTaTOB U3MEPEHUH,

- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;

- 00Hapy)XMBaeTCsl HEJOCTAaTOYHO IJIYyOOKOEe IOHMMAaHUE H3YyYEHHOIO
MaTepHana.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOJMMBIX TEOPETUUYECKHX 3HAHUU; JTOMYIICHBI OUTHOKI

B OIPEICIICHUH MOHATUN W ONUCAaHUH (PU3NYECKUX 3aKOHOB, SIBICHUH U
Ouenka 2 MPOLIECCOB, MCKAXKEH KX CMBICI, HE pEUIeHbl 3aJaud, HE MPaBUIBHO

(HEey/10BJIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YJIbTAaThl N3MEPEHUII;

- HE3HaHHWE OCHOBHOI'O MaTepuana y4yeOHOW MpOrpammbl, TOMYCKAIOTCS

rpyObIe OIMOKH B N3JI0KESHUH.

IIkaJua Kpurepun oueHnBanus

- M3JI0’)KCHHUE MaTepuaa JIOTHYHO, TPAMOTHO;
- cBOOOHOE BJIaJIEHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U 00OCHOBATh CBOU CY)KJCHHUS MPHU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBAaTh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;

- YMEHHE MPOBOJIUTH U OIIEHUBATH PE3YyIbTaThl U3MEPECHHIA;

- CIOCOOHOCTBH peliaTh WHKEHEPHBIC 3a7aud (JIOMYCKaeTCs Haludue
MaJI0O3HAYUTEIBHBIX OMIMOOK WJIM HEIOCTATOYHO IOJIHOE PACKPBITHE
colepKaHUE BONpPOCAa WM MOTPEIIHOCTh  HENPUHIUIUAIBLHOTO
XapakTepa B OTBETE HA BOIPOCHI).

OHGHKa GauYTCHO»

- OTCYTCTBHE€ HEOOXOAMMBIX TEOPETUYECKUX 3HAHUI; JOMYILIEHBI
OIMOKM B ONpEAETICHUN MOHATUN M ONMUCAHUM (U3UYECKUX 3aKOHOB,
SIBIGHUN U TPOLIECCOB, MCKAXKEH WX CMBICI, HE PELIEHBI 33/Ja4yd, HE
IIPaBWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHMUI;

- HE3HaHHWE OCHOBHOI'O MaTepuaia yueOHOI MporpaMMsl, TOMYCKarOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

OHGHKa «HEC 3a4YTCHO»

4.1.3. KonrponbHas pabora

KontponpHas pabora ucCHoib3yeTcs AJ OLEHKHM YMEHHM CTylIeHTa MPUMEHSATh MOJy4YeHHbIE
3HaHUA [0 3apaHee OIPENEIIEHHONM METONMKE M0 OTACNIBHBIM TeMaM AucuuiuivHbl. [Ipenonasaresns
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BBIIAET KaXXJIOMY OOydaroleMycsi BapHaHT 3aJaHus, B COOTBETCTBUM C KOTOPHIM HE0OXOJUMO
CaMOCTOSITEJIbHO BBITIOJIHUTH PACUYETHI IO OMPENEIEHHON METOIUKE

Bapuant 3amanus, MerogMka W TNpUMEp pacyeTa JaHbl B METOAMYECKUX YKa3aHMSIX:
TennorexHuka [DJAEKTPOHHBIA pPeCypc| : METOH. YKa3aHUS IS CaMOCTOSITCIBHOM pPaOOThI IS
oOy4Jaronuxcsi MO HampaBJIeHUIO MOAroTOBKM OakamaBpoB 35.03.06 Arpoumkenepus. Ilpodwmm:
DnekTpoobopynoBaHue U DNEeKTPOTEIIO00eCIeUeHUE  MYHUIUTIATbHBIX
oOpa3oBaHMil; DIEKTpoOOOPYJOBaHME U AaBTOMATH3alMi TEXHOJOTMYECKUX MpoieccoB. Dopma
oOyueHwus - ouHas, 3aouHas / coct.: . A. Kpyrnos, O. A. I'ycesa, O. C. Bonkosa ; FOxHo-Y pansckuii
I'AY, Unctutyr arpounxenepun .— Yemnsounck: FOxuo-Ypansckuit ['AY, 2018 .— 32 c¢. Pexum

noctyna http://nb.sursau.ru:8080/localdocs/tvgs/47.pdf

OJICKTPOTEXHOJIOIUH;

Ne OlLieHOYHbIE CPEJICTBA Koo n
TunoBble KOHTPOJIbHBIC 3a1aHUS U (W) UHBIE MaTEpPUAIIbL, HAaMMCHOBaHHUE
HEOOXOMMBIC ISl OLICHKH 3HAHWM, YMEHUN, HABBIKOB U (MJIHM) OIBITA WHJHUKATOpa
NEeSTENbHOCTH, XapaKTePU3YIOIUX CPOPMUPOBAHHOCTh KOMITETEHITHI B KOMIICTCHIIUI
MPOIECCE OCBOCHUS TUCIUIUTMHBI
1. 1. PaccunTarh KOIMYECTBO IOABEICHHON M OTBEIEHHOH TEIJIOTHI B N-1omk-1
uJealbHOM  LHKIE  Ta30oTypOMHHOW  YCTaHOBKH,  ONPEIEIHUTH Ucnonszyer
tepmonuHamuueckuid KII/I nukna. OCHOBHBIE 3aKOHBI
2 Onpenenutb TEIJIOBYIO MOIITHOCTb PEKYNEpaTUBHOTO | €CTECTBEHHOHAYYH
TEIUIOOOMEHHOTO  armapara Mpd MPSIMOTOYHOH W MPOTHBOTOYHOW | BIX JUCHUTUIHH JUIS
CXeMax [BIDKEHHUS TEIUIOHOCUTENIeH, OIpeleiInuTh HeoOXO0IUMYIO pelieHus
I0MIa/1b, KOA(PGUIIUEHT TEIIONepeIadn ISl 00OUX CXEM JIBHIKCHUS. CTaHJAPTHBIX
3a51a4 B
COOTBETCTBUH C
HaIpaBJICHHOCTHIO
npodeCcCuOHATHHO
U 1esITeIbHOCTH

4.1.4. TectupoBaHue

TectupoBaHue HCHONB3yeTCS Ui OLGHKM KadyecTBa OCBOCHMsS OOYYaroIIUMCs OCHOBHOM
npoeCCUOHANBLHON  00pa30BaTeIbHOM MPOrpaMMbl IO  OTACIBHBIM TEMaM MWIN  pa3jelam
TUCHUIUIMHBL. TecT mpencTaBiseT co0Ol KOMIUIEKC CTAaHAApTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIIUI
YOPOCTUTHh HPOLEAYPY H3MEpPEeHHs 3HaHUW M yMeHHi oOyuaromuxcs. OOydaromuMcs BbIIAIOTCA
TECTOBBIE 3a/1aHUs ¢ (POPMYINPOBKOIM BOMPOCOB U MPEAJIOKEHUEM BBIOpATh OJIUH MPABUIIbHBIN OTBET
13 HECKOJIbKUX BapUAHTOB OTBETOB.

Ne O1eHOYHBIE CPEICTBA Konu
TectupoBanue HaMEHOBaHHE
UHUKATOpa
KOMIETCHIINH
1 N-1onk-1
1. I'a3, y KOTOPOTro OTCYTCTBYIOT CHJIBI CLICTUICHHSI MEXIY MOJIEKYJIaMHu, Hcnonb3yer
a caMH MOJIEKYJIBI ITPEACTABISIIOT cO00 MaTepualbHbIe TOUKH, HE OCHOBHBIE 3aKOHBI
uMeroIe o0beMa, Ha3bIBaeTCs: €CTECTBEHHOHAYYH
a) Hoeanvnoim. BIX JWCIUIUTHH JUTS
b) PeambHBIM. pelieHus
C) CXMKCHHBIM. CTaHJIAPTHBIX
2. Kaxk Ha3pIBaeTCs 3aKOH, BEIPAXKAIOIINIICA ypaBHEHHEM 3aj1a4 B
COOTBETCTBHH C
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a) [eu-Jloccaxa.

b) boitns-Mapuora.

c) IHapms.

3. Paznnyarorcs u TEMI0EMKOCTh IpU MOCTOSIHHOM 00beme C,, u pu
HOCTOSIHHOM JaBienuu Cp?

a) Ja.

b) Her.

C) HesnaumrenbHo.

4. Yro BbIpa)kaeT MEPBbII 3aKOH TEPMOJINHAMUKN?

a) Cesa3b MedcOy usMeHeHUeM GHYMPEHHEll IHePSUL meid 8 KAKOM-TU60
MEepMOOUHAMUYECKOM Npoyecce U dHepeuel, nepeoanHol 8 popme
menaa u pabomsl 8 2Mom npoyecce.

b) 3akon Dypse.

C) 3axon ABorajpo.

5. Kak Ha3bIBaeTcs Mpouecc M3MEHEHHs COCTOSIHUSA ra3a, BEIPAKAEMbIN

YpaBHEHHEM Pl r 17

Py 1

a) HMzoxopuvim.

b) M3o06apHbIM.

C) UsorepmuuecKuM.

6. Kak Ha3pIBaeTCs BeIMUMHA paBHAs CyMMe BHyTpeHHe# sHepruun (U) +
npou3BeaeHHas ra3oM pabora (Pv)?

a) Oumanvnueil.

b) Durpommei.

c) Iloreniuamom.

7. Kaxk Ha3bIBaeTCs MPOLECC U3MEHEHUS COCTOSHMS ras3a, Koraa
OTCYTCTBYET TEIUIOOOMEH MEX]y Ta30M U OKpYIKaroIIen cpeaoii?

a) Aouabammwim.

b) TlonutpomHbIM.

c) U3o6apHbIM.

8. U3 kakux mporieccoB cocTouT Uk KapHo?

a) HMzomepmuueckux u a0uabammpix.

b) TloauTpOmHBIX U H300aPHBIX.

€) H30xopuyecKux ¥ MOJUTPOITHBIX.

9. Kak Ha3pIBaeTCsS M3MEHEHHE KOJIMYECTBA BJIard Ha 1 KT CyXoro
BO3/yXa, HAXO/IAIIErOCs BO BJIAKHOM BO3ayxe?

a) Burazocooepoiicanuem.

b) AOGCOMIOTHON BIIAYKHOCTBIO.

€) OTHOCHUTEIBHOH BIAKHOCTHIO.

10. K CKoIBKHM BHIaM MOYKHO CBECTH IIUKJIbI TOPIIHEBBIX JIBUTATENCH
BHYTPCHHETO CTOPaHHs, UMCIOIIUX PA3JINYHbIC TPUHITUIIBI PAOOTHI?

a) Kmpem:1. yukavl ¢ ROOBOOOM K 2a3y Meniomvl NPu NOCMOSIHHOM
obveme; 2. Yukabl ¢ NOOBOOOM MENIOMbl NPU NOCMOAHHOM OasleHuuU, 3.
YUKTIbL ¢ NOOBOOOM MENJIOMbl CHAYANA NPU NOCMOAHHOM 00beme, d
3amem npu NOCMOSHHOM OABNIeHUU — CMEUIAHHbLE YUKITbL.

b) K aBym: 1. OHKIIBI C MOABOAOM K ra3y TEILUIOTHI P MTOCTOSHHOM
o0beMe; 2. MHUKIIBI C TIOABOJOM TEIIOTHI IPU MOCTOSHHOM JIaBJICHHH.
c) Koanomy: 1. HUKJIBI C MOABOIOM K ra3y TEIUIOTHI IPH MOCTOSTHHOM

HaIPaBJIECHHOCTHIO
po¢eCCHOHATBHO
U IeATeNbHOCTHU
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o0beme.

11. TIpu xakoMm mpoliecce CxKaTus pe3yIbTUpYIoIas padoTa
KOMIIpeccopa 3a OJJuH 000poT Baia OyaeT MUHHUMAaIbHOMN?

a) HUzomepmuueckom.

b) AmuaGarHoM.

c) IomutpomHOM.

12. Kaxk pacnpocTpaHsieTcsi TeII0 BHYTPU TBEPABIX TEN?

a) Tennonposoonocmvio.

b) KonBekiuei.

c) Usnyuenuem.

13. Kak ocymiecTBisieTcs epeaya Teria Ipy JJAMAUHAPHOM JBHKEHUH
KHUJKOCTU?

a) Tennonposoonocmvio.

b) KonBekiuei.

c) Uznyuyenuem.

14. Kakoii cinyvaii TerioooMeHa BeipaxaeT 3akoH Ctedana-bonsimana.
a) HUsznyuenuem.

b) Kousekuei.

c) TemnonpoBOIHOCTHIO.

[To pe3ymbraTam TecTa OOYYArOMIEMYCS BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kputepun oneHuBanus orBera (Tabi.) JOBOAATCS JO CBEACHHS OOYYAIOIIMXCS 10 Hadalia
TecTUpoBaHus. Pe3ynpTar TecTupoBaHUs OOBSABISETCS 00ydYaroIIeMycsl HEMOCPEACTBEHHO IOCIE ero
C/ayu.

- (% apasAwIY oTBETOD
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xoporo) 70-79
Onenka 3 (yIoBI€TBOPUTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIBHO) menee 50

TecroBble 3amaHWs, WCHOJB3YIOUIMECS JUIS OLEHKM KadecTBa IHCHUIUIMHBI C TIOMOIIBIO
uHGOpMallMOHHBIX TexHosoruil, mnpusBeaeHsl B PIIJ: «10. HMHpopmannoHHbIE TEXHOJIOTHUH,
UCIOJIb3YEMbIE TIPU OCYIIECTBJIEHUU 00pa30BaTEIbHOTO IIpolecca MO JUCUUIUIMHE, BKIIOYas
nepeyeHb MporpaMMHOro obecrneyeHus 1 HH(HOPMAIIMOHHBIX CIPAaBOYHBIX cucTem» - MyTestX10.2.

4.2. IIpoueaypsl M OLlEHOYHbIE CPeICTBA JIsl IPOBeACHUS POMEKYTOUYHON aTTecCTAUM
4.2.1. 3auer
3ayer He MpeTyCMOTPEH YUeOHBIM IJIAaHOM.

4.2.2. DK3aMeH

Dk3ameH sBhseTcss (HOpPMOM  OIEHKM KadecTBa OCBOCHHS OOydYarOIIMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTenbHOW MPOrpaMMbl MO paszzfenaM AucuMIuiuHbl. [lo pesynbratam
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9K3aMeHa 00y4aloIIeMYCsl BBICTABISETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY» WU
«HEYIOBJIETBOPUTEIILHO.

OK3aMeH MO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBUU C pAaCIUCAaHUEM IPOMEXKYTOUHOU
aTTecTalluy, B KOTOPOM YKa3bIBAE€TCS BPEMs €0 MPOBENEHUS, HOMEP ayAUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAllMM. Y TBEPXKAEHHOE paclucaHue pa3MellaeTcs Ha HH(OPMAIIMOHHBIX CTEH/aX, a TaKKe Ha
ounmansHOM caiite YHHUBEpCcHTETA.

VYpoBeHb TpeOOBaHUM Ui MPOMEXKYTOUHOM aTrTecTaluu OOydarolIMXCs YCTaHaBJIMBAETCS
paboueit mporpaMMoil TUCIUILTUHBI ¥ IOBOJUTCS IO CBEJACHUS 00YUJaOUINXCsl B HaUaIe CeMecTpa.

DOK3aMeHbl IPUHUMAIOTCS, Kak IpaBuio, Jektopamu. C paspelieHus 3aBeayroliero kadenpoi
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IPENoAaBaTeNib Kadeaphl, MPHUBICYCHHBIA A MOMOIIHM B
npueMe HK3aMeHa. B cioydae OTCYTCTBHMsSL BeAyIIEro IpernojaBaress 53K3aMeH IPUHUMAETCs
IperoiaBaTesieM, Ha3HAaYeHHBIM PacOpsKEHHEM 3aBEYIONIero Kadeapoii.

[IpucyrcTBHE Ha 3K3aMeHe NpenojaBaTened ¢ JApyrux kadenp 0e3 COOTBETCTBYIOLIETO
pacropshKeHUs PeKTopa, MPOPEKTopa Mo yuebHoi pabore miun aekana GpaKyabTeTa HEe JOMyCKaeTCsl.

OOyuaroniuecs Ipu sBKE Ha K3aMeH 00s13aHbl UMETh IIPU ceOe 3a4eTHYI0 KHHKKY, KOTOPYIO
OHHU IIPENBABIAIOT IK3AMEHATOPY.

Jlis mpoBeieHus 3K3aMeHa BEYIIMIA [TperoaaBaTellb HakaHyHe MO0Iy4aeT B A€KaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlaeTCsl B JEKaHAT I10CJIE€ OKOHYAHUS MEPOIIPUSATHUS B
JIeHb IIPOBE/ICHUS 3K3aMEHa WJIM YTPOM CIIEIYIOLIEro THS.

DK3aMeHbl TPOBOJATCS IO OWjeTaM B YCTHOM WIM IHCBMEHHOM BHJE, JTHOO B BUIE
TECTUPOBAaHUA. DK3aMEHALMOHHbIE OMIIEThI COCTABIISAIOTCS 110 YCTAaHOBJIEHHON (hopMeE B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadeapoill HSK3aMEeHAIMOHHBIMUA BOIPOCAMH M YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoil exxeronHo. B Ounere copepkutcs 2 TeOpeTUUECKUX BONPOCA U 3aaua.

DK3aMeHaTOpy NPEeJOCTaBIsAETCS MPaBO 3a/aBaTh BOIPOCHl CBEpX OWieTa, a TakkKe IOMUMO
TEOPETUYECKUX BOIPOCOB JaBaTh U PEUICHHs 33/Ja4d U IMPUMEpbl, HE BBIXOASAIIME 33 pPaMKHU
MIPOHJIEHHOI0 MaTepuraa 1o U3y4yaeMon JUCIUILINHE.

3HaHUs, YMEHUS U HaBBIKM OOYYAIOIIMXCSl ONPENENSIOTCS OLEHKAMH «OTIMYHO», «XOPOIIOY,
«YOBJICTBOPUTEIIBHO»,  «HEYJOBIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABISIOTCS B 3a4E€THO-
HK3aMEHAllMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUKKY 00yUaroIIerocs B IeHb 3K3aMeHa.

[Ipn npoBeneHHM YCTHOrO 3K3aMEHAa B ayJUTOPUU HE JOJDKHO HAXOIUThCS 0ojiee BOCHMU
o0ydJaroImuxcs Ha OHOTO MPEroaaBaTes.

[Ipn mpoBeneHUM YCTHOTO SK3aMeHa OOyJarolIuiicsi BBIOMpAEeT HK3aMEHAlMOHHBIA OWieT B
cllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTUECTBO U HOMEP IK3aMEHAIMOHHOT0 OuIIeTa.

Bo Bpems »5k3aMeHa oOyuwaroluecsi MOTYT IIOJIb30BATbCA C pa3pelIeHUs HK3aMeHaTopa
pOrpaMMOil JTMCIMIJIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, APYyrUMH IMOCOOMSIMU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBKM oTBETa MpHU claue IK3aMeHa B yCTHOU (hopMe JOIKHO COCTaBIATh HE MEHee
40 MuHYT (IO *KeJlaHUI0 00Y4YaroIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeta — He Oosnee
15 MunyT.

OOyuaromuiics, UCIBITHIBAIOUINI 3aTPYAHEHUSI MPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY UM
Ounery, UMeeT MpaBO Ha BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOLIMM MPOAJCHHEM BPEMEHHM Ha
noArotoBky. [Ipu OKOHYaTENTbHOM OIEHMBAHUU OTBETA OLIEHKA CHMKAeTCsl Ha oAuMH Oaii. Belgaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuarommiics SBUJICS HA DK3aMeEH, U, B3SIB OWJIET, OTKA3AJICSA OT MPOXOXKICHUS aTTECTAIlUN
B CBS3U C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABJIETCA  OLIEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienre IUCHMIUIMHBL, CHHCHIBAaHHME, HCIIOJIB30BaHHE OOYUYalOMIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKONMHUCHBIX MaTepHUajoB, MOOWIbHBIX Telle(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JUYHOM KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOUW TEXHUKHU
BO BpeMsl aTTECTAllMOHHBIX HWCIBITAHWN 3ampenieHo. B cioyyae HapylieHust 3Toro TpeOoBaHUS
npernojiaBaTeNlb 0053aH YAaTUTh OOYYaloLIerocs M3 ayIuTOPHUM U MPOCTaBUTh €MY B BEIOMOCTH
OLIEHKY «HEYJOBJIETBOPUTEIBHO.
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BeicTaBneHne OIGHOK, TIOJIyYEHHBIX MPU TOJIBEACHUHM PE3yJAbTATOB IMPOMEKYTOUHOM
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEIOMOCTh M 3aUETHYIO KHIDKKY IIPOBOJUTCS B
NPUCYTCTBUH camoro oOywaromierocs. [IpemogaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3amHcell O pe3ylbTarax NpPOMEXYTOYHOW aTTEeCTallid B
3a4€THO-9K3aMEHAMOHHYIO BEJJOMOCTb U B 3a4ETHBIC KHHKKH.

HesBka Ha »K3aMeH OTMEYaeTcsi B 3a4eTHO-3K3aMEHAIMOHHOW BEJOMOCTH CJIOBAaMH «HE
SIBUJICS.

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM CJaTh 5K3aMEH B YCTAHOBJICHHBIE CpPOKH,
VHHBEpCUTET yCTaHABIMBAET MEPHO/ JIUKBHIALUK 3aJ0JDKEHHOCTU. B 3TOT mepuon mpenonaBareny,
NPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHEH, Koraa OoHu OyayT NPUHHMATh
3a0IDKeHHOCTH. MH(popManust o JHMKBUAAIMH 33J0JDKEHHOCTH OTMEYAeTCs B SK3aMEHAIMOHHOM
JIHCTE.

OOyuaromumMcsi, MOKa3aBIIMM OTJIMYHBIE M XOPOIIWE 3HAHHWS B TEUCHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXET OBITh IMPOCTABICHA 3K3aMEHAIMOHHAS
OLICHKA JOCPOYHO, T.€. 0e3 ciaun 3k3aMeHa. OLeHKa BHICTABISETCS B HK3aMEHAI[MOHHBIN JIUCT WIH B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WMuBanuapl U Mna ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMH 370POBbS, MOT'YT ClIaBaTh 9K3aMEHBI B
MEXCECCHOHHBIN TIEPHO/] B CPOKH, YCTAaHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIAaHOM. VIHBaIH B 1
JMIA C OrPaHUYEHHBIMH BO3MOKHOCTSMH 3JI0OPOBBS, UMEIOLIME HAPYIICHHUS ONOPHO-IBUTaTEIBHOTO
ammapara, JOIyCKAaloTCS Ha AaTTECTAllMOHHBIE WCHBITAaHUS B CONPOBOXICHUU ACCHCTEHTOB-
COIPOBOXKIAIOIIHX.

[Ipouenypa mpoBeneHHsS NPOMEKYTOYHOH aTTECTAllMM OIS OCOOBIX CIIydaeB H3JIOKEHAa B
«[TonoxeHNH O TEKYyIEM KOHTPOJIC YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlMK OOYYArOIIUXCS T10
OIIOIl GakanaBpuara, crneuuanutera u Marucrparyps» PI'BOY BO HOxno-Ypanbckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).
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Ne OneHOoYHbBIE CpEeICTBA Kon n nHanmenoBanue
DK3aMeH VHJHKaTopa
KOMIIETCHITNH
1 3umHsIs ceccus U-1omnk-1
1. TemnmorexHWKa, TEPMOJUHAMUKA: OMPEEICHUS, CBSI3b C APYTUMU Ucnonszyer
HayKaMH - MaTEMaTHKOU, (PU3UKOM, XUMHEH, a9pOAMHAMUKOM. OCHOBHBIE 3aKOHBI
2. Pabouee Teno, wupeanbHbIe W pealbHble Ta3bl. OCHOBHBIE H | €CTECTBEHHOHAYYHBIX
JIOTIOJIHUTENbHBIE TAPAMETPhl COCTOSIHUS paboyero Teja, UX €AUHUIIBI JTUCIUIUIAH JJIs1
U3MEpEeHUsI. pelIeHus

3. CnocoObl 3afaHusl Ta30BbIX CMECEW: MacCOBBIMHM, OOBEMHBIMHU
JOJSIMM; TUIOTHOCTH CMECH; Ta30Bas IIOCTOSIHHAs CMECH. 3aKOH
HanpToHa.

4, TemnoeMKOCTh Ta30B: MaccoBasg, OObEMHAas, MOJIbHAS, MNCTHHHAL,
CpeAHss, IpHU IOCTOSHHOM JABJICHUM, IPHU IOCTOSIHHOM OObeMe.
[Toka3zarens aguabaThl.

5. TepmoauHaMuyeckuil IpoLecc: OINpe/eleHne, MaTeMaTH4eCcKoe
omucanue, nzobpaxxkenue B PV- u TS koopamnatax. PaBHOBecHBIE,
HEpaBHOBECHBIE, 00paTHUMBbIE, HEOOPATUMBbIE TPOLIECCHI.

6. Meroupr U3yUeHUS TEPMOINHAMHYECKUX IPOIIECCOB:
aHamuTHYeCKUi u rpaduueckuii. CriocoObl BBIYMCIECHUS PaOOTHI U
SHEPTHU B BUJE TEIUIOTHI MPH TMPOTEKAHUH TEPMOIMHAMUYECKOTO
npoiecca.

7. W3yyaemble B TEpPMOJMHAMHKE MPOIECCHI: YCIOBHS MPOTEKAHUS U
MaTeMaTHYeCKHe 3aBUCUMOCTH.

8. Kpyrogoii mporecc (uKi): ompeneieHue; nzoopaxenne B PV u
1S xoopmuHarax; pabora; KOIPOUIMEHT TOJE3HOK JCHCTBHUSA,
YCJIOBUS OCYILECTBIICHUS LIUKJIA.

9. IlepBblii 3aKOH TEPMOJIMHAMHKH: ONPEICICHHE; MaTeMaTHYeCcKOe
BbIpa)keHUE. BHYTpeHHss sHeprus UAeanbHOro rasa, €e U3MEpeHHE,
SHTAJIBIIHSL.

10.BHyTpeHHSST DSHEpPruss M SHTAIBIMSL:
CXOJICTBA M pa3nnyus. 3akoH MaHepa
11.BTopoii 3aKOH TEpPMOJUHAMUKH: OIpe/eIeHUue, MaTeMaTH4YeCKoe
BbIpakeHue. [loHSATHE »SHTpONHMH, KakK IapaMeTpa COCTOSHHSA,
3aBUCUMOCTH 3HAa4€HHs M M3MEHEHUs BHYTPEHHEW OSHEpPruv u
SHTPOIIMH B MPOIECCE; BHEMIHSS padoTa.

12.M30xopHbIil nporecc: onpeaeneHue; uoopaxenue B PV- u TS -
KOOp/JMHATAaX; W3MEHEHHWE BHYTPEHHEW OHHEPTUM M DHTPONUU B
npoliecce; BHEIHA paboTa

13.M300apHbIii  mpomecc: ompeAeNieHHe; paboTa  pacUIMpEeHWs;
nzobpaxxenue B PV- u TS - xoopauHarax; B3aUMHOE pacrojokKeHne
n300apbl ¥ U30XOPHI B TS -KOOpAMHATAX; M3MEHEHUE SHTPOIIHH.

14 M3otepMudeckuii mporecc: onpeaeneHue: uzodpaxkenue B PV u
TS -xoopauHartax; padoTa paclIMpeHus, HK3MEHEHHUE SHTPOITUH.
15.AnmabaTHbIi mpoliecc: onpezeNeHne; aHATUTHUECKOE BhIpaKeHUE
MEpBOTO 3aKOHA TEPMOJWHAMHKHM I anuabaTHOTO TMporiecca;
nokaszaTenb aauadarbl; ypaBHeHHME aaualaThl; paboTa Taza B
annabaTHOM Tmporiecce; m3o0paxkenne B PV- u IS koopauHarax.
B3aumHoe pacnonoxenue aguabatel M u30oTepMbl B PV -
KOOp/IMHATAX.

16.ITonutponHbIi mpolecc: ypaBHEHHE MOJMTPOIHOTO Ipoliecca; Kak
0000IIEHHBIH MPOLECC, YAaCTHBIMU CIy4as M KOTOPOTO SIBJISIOTCS

OIIPCACIICHUS, YCIIOBUSA

CTaHJapTHBIX 33]1a4 B
COOTBETCTBHUU C
HAIMpPaBJICHHOCTHIO
npodeccHoHaATBLHOMI
JEATeIbHOCTH
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MPOIIECChl N30TEPMHUYUECKUH, N300apHBIN, N30XOPHBIN U aa0aTHBIH.
17.1uxn Kapno: npsimoit B PV- u TS - koopaunarax; padora 1UKIa;
KO3 PHUIMEHT TOJe3HOro AeicTBus. HemocTnxumble ycioBus, Tpu
kotopsix KIIJ] riukina KapHo Mor Obl OBITh paBeH €IMHHIIE.
18.06parupiii  1mukn  Kapao:  ycnoBusi  (yHKIMOHMpOBAHUS,
m3obpakeane B PV- u IS KOOPJMHATAX; XOJIOAWIbHBIN
KOX(QPHUIHUEHT LUKJIA.

19.1{uxnel nBUTaTest BHyTpeHHEro cropanus. Muzobpaxenue B PV u
TS xoopamnarax; KIIJI 1ukima; KOIMYECTBO TOJABEACHHOW U
OTBEACHHOU TEILIOTHI.

20.11ukn ra30TypOMHHOM YCTaHOBKH C W300apHBIM ITOJBOJOM TEILIA:
omnpenenenue; nzoodpaxenne B PV u TS - xoopauHarax; onucanue
pa6otsr; KITJI nukoa.

21.1luxn  uAeanbHOTO KOMIIPECCOpa: OIpeNeieHne KOMIIPEeccopa;
cxema ycTpoiicTBa; nuarpamma B PV- u TS - koopanHaTax; mpoIeccsl
CKaTHsl; pabdoTa IUKIA; TEOPETHYECKass MOIIHOCTH JBUTATENs s
MIPUBOJIa KOMIIpeccopa.

22.JleficTBUTENbHAS HMHIUKATOPHAs TUarpaMMa OJHOCTYIIEHYATOTO
KoMmIipeccopa B PV - koopauHaTax; ee OTJIMYMe OT TEOPETHUYECKOil;
oobemuoit KIIJ] peampnoro kommpeccopa; 3aBucumoctb KIIJ ot
CO3/1aBa€MOT0 JIaBJICHUS.

23./lnarpaMma MHOTOCTYTIEHYATOTO IMTOPUTHEBOTO KoMIipeccopa B PV-
u TS -koopauHaTa. [IpUynHBI KUCIIONB30BAHUS MHOTOCTYIEHYATHIX
MOPIITHEBBIX KOMITPECCOPOB.

241lukn U cxemMa BO3AYUIHO KOMIIPECCOPHOM  XOJIOAMIBHOM
YCTaHOBKH; Teopernmueckuid 1wka B PV-u TS koopauHatax;
XOJIOIMIbHBIN KO3 PUIIMEHT UKIIA; yaeibHas paboTa, 3aTpayeHHas B
[IUKJIE; TEOPETUYECKast MOITHOCTh MPUBOJIa KOMITPECCopa.
25.0u3n4YecKoe COCTOSIHHE BELIECTBA: AarperaTHoe COCTOSIHUE;
(ha3oBbIil TIepexo; KpuBbIe (a30BBIX TEpeXxo]oB BemiectBa B pT -
KOOp/AMHATAax; TPOWHAs TOUKA.

26.[TapooOpa3oBanue: mpomecc TmapooOpasoBanwss B PV -
KOOp/MHATAaxX; 30Hbl pa3IMYHBIX arperaTHbIX COCTOSIHUH;
yIenbHas  TeIIoTa JKUIAKOCTH;  HIDKHSS TIOTpaHWYHAsi KpUBas;
CTEeNEHb CYXOCTH TI1apa; BEpXHss TNOrpaHUYHas KpHBas; CyXo
HACBIIICHHBIN [1ap; IEPErPeThIN ap.

27.IlapoobpazoBaHue B TS - KOOpIMHATaX; HIDKHAS M BEpXHSIA
MOTPaHUYHBIE KpPWBBIC, KPHUTHYECKas TOYKa;, yJelbHas TerioTa
KHUJIKOCTH; TeIJIoTa MapooOpa3oBaHMs; IUJIOLIAJM Ha JUarpaMmme,
COOTBETCTBYIOIINE SHTAIBITUSAM MEPErPETOTO U CyXOT0 HACBIIICHHOTO
napa.

28.ITapooOpa3oBaHue: AuarpaMmMa BOJISIHOTO 1apa B IS - KOOpMHATAX.
29.11uxn PenkuHa napocunoBoit yctaHoBku B PV-u TS koopanHaTtax;
cXema MapoCUJIOBOM YCTAaHOBKH; ONUcaHue padoThl yctaHoBkH; KIIJ]
LUKJIa; YyIOeNbHBIH pacxol Tmapa Ha BbelpaboTky 1 kBT*u
AJIEKTPOIHEPTHH; OTPEICICHNE YHTAIBIMM Mapa B Mpoleccax IHKIIa
PenkuHa B IS - KoopAMHATaX.

30.11uk mapoBoil KOMIIPECCOPHOH, XOJIOIMILHOW YCTaHOBKH: CXeMa
yCTAaHOBKM; H300paxeHue 1ukna B PV- um TS - koopauHarax;
XOJIOAWJIBHBIN K03 ULIHEHT; pabora, 3aTpayeHHas Ha
OCYILECTBIICHHUE LIUKJIA.

31.BnakHplii  BO3AYX: OIpPEACICHWE, JIuUarpaMMma arperaTHoro
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COCTOSIHMSL BOJBI BO BIAXKHOM Bo3ayxe B PV - koopauHarax;
arperaTHble  COCTOSIHMA BOJbl B  BO3/yX€; HACBIIIEHHBIM U
HEHACBILLIECHHBIN BO3/1YX.

32.XapakTepuUCTUKN BJIAXKHOI'O BO3AyXa: aOCOJIOTHAs BJIAXKHOCTH;
OTHOCHUTEIIbHAS BJIQYKHOCTB; MOJISIPHOE BJIAr0CO/ICPKaHHE;
BJIAr0CO/IeP’KaHKE; CTEIIEHb HACBIILIEHHS.

33.ITapameTpsl BIQXXHOTO BO3yXa: Macca BIXHOTO BO3AyXa; 00beM
BJIQJKHOTO BO3/yXa; IJIOTHOCTh; YHAEIbHBI 00BEM; TemIeparypa;
JaBJICHHE; MOJISIPHAs Macca.

34. TepMOBIaKHOCTHBIE ~ XapaKTEPUCTUKU  BIAXHOTO  BO3JyXa:
yllenbHas MaccoBasi U300apHasi TEIVIOEMKOCTh; YAEIbHAask SHTAIbIIHSL.
35.id- jgmarpamMma BII@KHOTO BO3JyXa: CBSI3b BIAroCOJCPIKaHMS,
YIeIbHON SHTAJBINU, TEMIIEPATypbl, OTHOCUTEIbHON BIAXXHOCTU U
NapUMaIbHOTO  JABJICHHWS ~ BOJISHBIX  [APOB;  ONpeAeICHUE
TeMIepaTypbl TOYKHM POChl M MOKpPOIO TEPMOMETpa; OIpeieieHHE
OTHOCHUTENIFHOW BIJIQYKHOCTU IO TEMIIepaTypaM CyXOoro M MOKpOTO
TEPMOMETPOB

36.OCHOBHBIC TIOHATHS ¥ OIpPENEICHUS B TEOPUH TEIIOOOMEHa:
CTallMOHAPHOE M HECTALlMOHAPHOE TEIIOBOE I10JIe; U30TepMHUUECKast
MOBEPXHOCTH; TETIOBOH MOTOK; TUIOTHOCTD TETJIOBOTO IMOTOKA.
37.CnocoObl  pacnpocTpaHeHHs] TEIUIOTHI:  TeIvlonepeaada WIiH
TEIUI000MEH; TETIONPOBOIHOCTD; KOHBEKIIHS; TETNIOBOE H3ITyUeHHE.
38.TemnonpoBOAHOCTE: ompenenenue; 3akoH Dypwe; KodPIUIUeHT
TEIUIONPOBOAHOCTH; CTAIllMOHApHAsl TEIJIONPOBOJHOCTh B IUIOCKOH
CTeHKe  (OJHOCIONMHOM M MHOTOCIOWHOM);  TepMHUYECKOe
CONPOTUBJICHHUE MJIOCKON OTHOCIIOMHOW CTEHKH.

39.KOHBEKIIMOHHBII  TEMJIOOOMEH:  TEIIo0TAa4ya;  [OBEPXHOCTh
TeriooOMeHa; 3akoH HetotoHa-Pruxmana; ko3 duiuent temnoornaun
KOHBEKIMH; BHEIIHEE TEPMOAMHAMUYECKOE COPOTUBIICHUE.
40.Jlyuucteii  TeruiooOMeH:  ompeneneHue; 3akoH — Credana-
BosbiiMaHa; KO3 GHUIMEHT JTyYHCTOr0 TEII000OMEHa.
41.Tennonepenavya:  ONpeAeNeHHE,  CTallMOHApHBI  Ipolecc
TEIUIONepelaul  4Yepe3 HAPYXKHYI OrpaKAAoLIyl0 KOHCTPYKIHIO;
ypaBHEHHE  TeIulonepeaaud;  Kod(pQUIMEHT  Temsonepeaayu;
COIIPOTHBIIEHHUE TEIUIONEpEIaue OrpaxICHHS.

42.Bujipl TEIII000MEHHBIX aIapaToB.

43.CocTaB KOTEJIbHOM YCTaHOBKH; MPOCTEHIIast cXeMa OTOMUTEIbHON
KOTEIbHOMN; KIacCU(UKAINS KOTEIBHBIX YCTAHOBOK.

44.CriocoObl  CyLIKW: ONpeIeNeHHe CYIIKH; €eCTeCTBEHHas U
UCKYyCCTBEHHAs,  KOHBEKTHBHAs,  KOHIYKTHBHAs;, KOHTaKTHAas;
panuanoHHast; KOMOMHUPOBaHHAS.

45.MeTonbl  XpaHEHHS CENbXO3MPOAYKIIUH; TEPUOIbl XpaHECHUS
CE30HHOM MPOAYKIMM - JICUEOHBIH, OXJIaX/1eHUs,, OCHOBHOM; Ta30BbIN
Y TEMIIEPaTyPHBIN PEXKUMBI B XpaHIITUIIAX
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lkana 1 KpUTEPUH OLIECHUBAHUS OTBETa O0YUaIOLIErocs MPECTaBICHbI B Ta0IHIIE

Ilkana Kpurepun onenuBanus
BCECTOPOHHEE, CHCTEMaTHYecKoe M IIIyOOKOe 3HaHHWE IPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIBHOM JIMTEpPaTyphl,
(oTIIMYHO) PEKOMEHJI0BAaHHOM IPOrpaMMON JUCLMIUIMHBI, NPaBUWIBHOE pELICHHUE
3aJ1a4M.
[IOJJHO€ 3HaHUE IMPOrPaMMHOIO MaTepuayna, YCBOEHHE OCHOBHOM
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIM4ne
(xopo1o) MaQJIO3HAUUTENIBHBIX OIIMOOK B PELIEHUH 3a/Jauyd, WX HEJOCTaTOYHO
II0JIHOE PACKPBITUE COJEPIKAHUE BOIIPOCA.
Orenka 3 3HaHUE OCHOBHOI'O MPOrPaMMHOI0 MaTepHaja B MUHMMalIbHOM 00beMe,
IIOTPEIIHOCTH HENPUHIUIINAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B
(YZIOBIIETBOPUTEIHHO)
peLIeHUH 3aJauu.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOIO  IMPOrPAaMMHOTO  MarepHala,

(HEYTOBJICTBOPUTEIIHLHO)

IIPUHIHUITNAJIBHBIC OIIMOKU ITIpY OTBCTE HA BOIIPOCHI U B PCIICHHUU 3aJa4u.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Homep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHbIX

OcHoBanue a1sd
BHECEHUS
U3MEHEHUHN

IToamuce

PacmmdpoBka
TIOJTITHCH

Jlata BHECeHUs
U3MECHEHUS




