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

TCIIIOTCXHUKC,

1.1. Hean u 3a7a4m TUCHUILIAHBI

eab AUCHUNIMHBI
bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K peIIeHUI0 3a1a4 Mpo(ecCHOHANLHON EATEIBHOCTH CIEAYIONINX THIIOB: TPOM3BOACTBEHHO-
TEXHOJIOTHYECKOM, IIPOEKTHOM.
Heap AUCOMIUIMHBI — CPOPMHUPOBATH Y CTYACHTOB CHCTEMYy (YHIaMEHTaIbHBIX 3HAHUH IO

HEOOXOAMMBIX JUIsI TOCIEAYIOIIEH IMOJArOTOBKH OakayaBpa,

CIOCOOHOTO K

3G (HEeKTHBHOMY PEIICHUIO TPAKTHYECKUX 3a/1ad CEIbCKOXO3SHCTBEHHOTO MPOU3BOJCTBA, a TaKKe
CHOCOOCTBYIOUINX JaJIbHEHIIIEMY Pa3BUTHIO JTMYHOCTH.
3agauyu TUCHUILINHBI:
— W3YYHUTb OCHOBHBIE 3aKOHBI TEPMOJUHAMUKHU U TEIJIOMAacCOOOMEHa U OBJIAJETh METOJAMU UX
MIPUMEHEHUS B MPAKTUYECKOU JIeATETbHOCTH;
— cpopMUPOBATH OCHOBBI HAYYHOTO MHUPOBO33PEHUS TEOPHH Ia30B,;
— HAYYUTBHCA BBIICIATH TEIUIOTEXHUUYECKOE COJEpKaHUE B MPUKIAIHBIX 3aaadax Oymyuiei

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 MAaTEMAaTHYECKMX W ECTECTBCHHBIX HAyK C MPHUMEHEHHEM WH(GOPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOT U

Kon u HaumeHnoBanue Popmupyemsie 3YH
MH/IUKaTOpa 3HAHUS yMEHUs HaBBIKH
JOCTHIXCHUA
KOMIIECTCHIIUN
Na-1.0IIK-1 OOGyuarommiics nomked | OOyuaromuiicst 1omkeH | OOydaromuiicss TOJDKEeH
Hcnonbe3syer 3HaTh:OCHOBHBIE 3aKOHBI | YMETb UCIOJIb30BATh | BIAJETh: HaBbIKAMH
OCHOBHBIE 3aKOHbI TEPMOJUHAMUKHU U OCHOBHBIE 3aKOHBI aHaym3a
€CTECTBEHHOHAYYHBIX TerJIonepeayu AJis TEPMOJIMHAMUKHU U TEPMOAMHAMUYECKOMN
JUCIUIUIAH 15 pelIeHHs CTaHAAPTHBIX | TEIJIoMaccooOMeHa /ISl | KapTHHbI COCTOSTHUS
peleHus 3a/1a4 B COOTBETCTBUU C | PEIICHHS CTAaHAAPTHBIX | CUCTEMBl C AKTUBHBIMU
CTaHJapTHBIX 3a/1a4 B HaIpaBJIEHHOCTHIO 3a/1a4 B COOTBETCTBUU C | U MaCCUBHBIMU
COOTBETCTBUHU C npodeccuoHaIbHON HaIpaBJIECHHOCTHIO HMCTOYHUKAMHU TEIJIOTHI
HaIlpaBJIECHHOCTBIO NEeATEIbHOCTH npodeccuoHanbHOM - (b1.0.17-H.1)
npodeccnoHaNbHOMI —(b1.0.17-3.1) JIeATETbHOCTH
NEATEIbHOCTH - (b1.0.17-Y.1)

2. Mecto aucunmimnbl B ctpykrype OITIOII

I[I/ICI_II/IHJII/IHa «TennoTexHUKa» OTHOCUTCS K 0053aTEIbHOM YacTu nporpaMmabl 6aKaJ'IaBpI/IaTa.

3. O0béM AUCHMILVINHBI U BB y4eOHOH padoThl

O0beM aucuuIUuHBL coctaBiseT 3 3adeTHbiXx eauHuibl (3ET), 108 akamemMuyeckux yacoB
(manee yacoB). JlucruminHa u3ydaercs B 5 ceMecTpe.
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3.1. Pacnipenesienue od0bemMa JTUCUMILJIMHBI 10 BUAAM y4eOHOil padoThbl

Bun yueGHO# paboThI KonuuecTBo yacos
KonrakTHasi padora (Bcero) 56
B mom uucne:
Jlexyuu (Jlex) 28
Ipakmuueckue 3auamus (Ilp) 14
Jlabopamopuwie 3anamus (J1ab) 14
CamocrosiTesibHas padora odyuyawuuxcsi (CP) 25
KoHnTpoJsb 27
Hroro 108
3.2. Pacnipenesienue yueOHOIro BpeMeHH 10 pa3jejiaM 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. OCHOBHBIE TOHSTUS 6 3 < 1 2 <
U OTIpE/ICTICHUS
1.2 TepMoIMHaMHUECKHE MPOLECCHI 4 1 X 1 2 X
1.3 KpyroBsie mporiecchbl 16 6 4 4 2 X
1.4 BonsHoi nap 6 2 X 2 2 X
1.5 Braxubiil BO31yx 6 2 2 X 2 X
Paznen 2. OCHOBBI TEOPUH TEIIOMAacCOOOMEHaA.
2.1 OCHOBBI TEOPHH TEMJIO0OMEHA 7 3 2 X 2 X
2.2. TemooOMeHHbIE annapaThl 9 1 4 2 2 X
Pasnen 3. [IpuMeHeHne TEMIOTHI B CEJILCKOM XO03SHCTBE
31 Oromenne. Bentuwmsimua u 10 5 5 4 5 X
KOHWIIMOHUPOBAHUE BO3AyXa
XpaHeHune u CyILKa
3.2 CEIbCKOX035MCTBEHHBIX 7 4 X X 3 X
MIPOJYKTOB
3.3 CucreMbl TeIIOCHAOKEHUS 4 2 X X 2 X
Herpanuumonusie "
BO30OHOBJISIEMBbIE  HMCTOYHUKH
3.4 SHEpruH, BTOpUYHBIE 6 2 X X 4 X
YHEPTrOPECypPChI u
sHeprocOepexeHme
KoHnTposnb 27 X X X X 27
OO01mast TpyA0eMKOCTh 108 28 14 14 25 | 27




4. CTpyKTYpa U cofepkaHue JUCHUILIHHBI
4.1 Coneprxkanue IUCHUININHbBI

Pazgea 1. Texnnueckasi TepMOJAMHAMMKA

Beenenne. OcHOBHBIC NOHATHS U onpeaeneHus. [IpenMer TeXHUYECKOW TEPMOAMHAMUKHN U
ee MeTo/ibl. CBSI3b TEIJIOTEXHUKH C IPYTUMHU OTpaciisiMU 3HaHUU. OCHOBHBIE 337]a4l Kypca.

Pabouee Teno. OcHOBHbIE TapaMeTpbl COCTOSHUA. TepMOAMHAMMUYECKas CHUCTEMA.
PaBHOBeCHOE M HEpAaBHOBECHOE COCTOSIHHME. YPAaBHEHHME COCTOSIHUA. TepMOIMHaMHUYECKHI MpOLECC.
OObpaTtumbie U HeOOpaTUMBIE Mpoliecchl. KpyroBbie mpomeccs (IIUKIIbI).

Cwmecu pabouux Tten. CrnocoObl 3amanusi coctaBa cMecu. COOTHOIIEHHE MEXIYy MacCOBBIMU,
O0BEMHBIMU JIONISIMH. BbIUKcIeHHe mapaMeTpoB COCTOSIHHS cMecu. OmnpeneneHue Kaxymieics
MOJIEKYJIIPHOM MaccChl M ra30BOM MOCTOSIHHOM cMecH. OnpeeneHune 1aBIeHu KOMIIOHEHTOB.

Temoemkoctb. MaccoBas, oObeMHass M MOJIIpHAsi TEIUIOEMKOCTH. TemIoeMKOCTh IIpH
MOCTOSSHHOM O00BEME W JIaBJICHHH. 3aBHUCHUMOCTh TEIUIOEMKOCTH OT TeMIepaTypbl U JaBJICHHUS.
Cpenssii U UCTUHHAs TEIUIOEMKOCTH. DopMysbl W TaOJIMLbBI JJI1 ONPENEICHUS] TEIIOEMKOCTH.
TemnmoemMkocTh cMecu paboyux Tel.

ITepBbiii 3akoH TepMoanHaMUKH. CymiHOCTh 3akoHa. DopMynupoBKa 3akoHA. AHAIUTUYECKOE
BBIp@KECHUE 3aKOHA ISl OTKPBITBIX M 3aKPBIThIX cucteM. OrmnpeneieHne padOThl U TEIUIOTHI Yepe3
TEPMOJMHAMHUYECKHE [TapaMETPhl COCTOSHUS, PV-IHarpaMMa. JHTAJIbIIHS.

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

CwmelnieHue razos.

TepmoanHaMu4ecKue Npouecchl

Ob1ee noHsTHE O TEPMOAUHAMUYECKOM Tiporecce. OOIe METOIbI UCCIEA0BAHUS TPOIIECCOB
U3MEHEHUs CocTOsSiHUS pabounx Tten. M3o0paxenne B koopauHarax PV u [1S. OCHOBHbIE
TEPMOJIMHAMHUYECKHUE MPOLECChl: U30XOPHBIM, N300apHbIi, N30TEPMUUYECKHM, ainabaTHBI — YaCTHbIE
CJIy4au IOJIUTPOIHOTO MPOLECCa.

Kpyrossie npouneccol

OO6miee moHsiTHe O KpyroBoM mporiecce. [Ipsmoit u oOpatHeii 1ukia KapHo, ux aHamwms.
Tepmonunamuueckuit KIT/I u xononunbHbIH KOOPHUITUEHT.

[Muknel nBurareneii BHyrpenHero cropanus ([IBC): ¢ moaBoAoM TEMJIOTHl HMpPU MOCTOSHHOM
o0beMe, MpHU TMOCTOSHHOM JaBJICHMM, C KOMOMHMPOBAHHBIM MOJBOJIOM TeIIOThl. M300paxeHue
LUKJIOB B PV- U TS- nuarpammax. CpaBHuTeNbHBIN aHanu3 nukioB JIBC. Peanbubie nukist JIBC

[{uknbl ra3oTypOuHHBIX ycTaHOBOK (I'TY): ¢ M30XOpHBIM U M300apHBIM MOJBOJIOM TEIUIOTHI.
Perenepatuubie nukisl ['TY. U3006paxkenne nukiaoB B pV U TS nuarpammax. TepMoauHaMUuecKue
KITJI unknoB. CpaBHUTENbHBIM aHamu3 nukiaoB ['TY.

[Mukn wuaeanbHOro Kommpeccopa. Knaccudukainus KOMIPECCOPOB W MPUHIMI ASHCTBHUS.
WunukaropHas nuarpamma. M3orepmudeckoe, aguabaTtHoe U nonuTponHoe cxarue. [lonnas pabora,
3aTpayeHHas Ha MPUBOJ KoMIipeccopa. MHorocrymneHnuaroe cxxatue. M3o00pakeHue UKIoB B pV- 1 TS-
JUarpaMMax.

[Ty XOJOJUIIBHBIX YCTAHOBOK. XOJOAMIBHBIN KOOQOUIUEHT U XOJI0A0NPOU3BOIUTENBHOCTD.
[yki BO3AYIIHOM XOJOAMIIBHOW YCTaHOBKHU. LIMKII KOHAUIIMOHEpA.

Boasinoii map. ®usudeckoe cocrosHme BemecTBa. [Ipomecc mapoobpasoBanusi B PpV- u TS-
KoopauHaTax. TepMoanHaMu4yeckue TaOMUIBI BOJABI M BOJASHOrO mapa. Pv-, Ts-, Is- muarpammsr
BOASIHOrO mapa. Pacder TepMOIMHAMUYECKHX MPOILIECCOB BOASHOIO Mapa € IOMOIIBI0 TaOJIHII.
Hcredenne u npoccenpoBaHUe ra3oB U MapoB.

Baaxubiii Bo3ayx. Omnpenenenue mnoHATHS «Braxubeii Bo3mayx». OCHOBHBIE BEJIHYHUHBI,
XapaKTEepU3YIOIIHe COCTOSIHMS BIaXHOro Bo3ayxa. |d- amarpamma BnakHOro Bo3ayxa. Pacyer
OCHOBHBIX IIPOIECCOB (IIOJIOTPEB, CYIIIKAa, CMECH BO3/yXa U Pa3IMYHbIX apOB).

Pa3nes 2. OCHOBBI TeOpHH TEMI0MAaccOO0OMeHa

OCHOBBI TEOpHH TENJI000MeHA



[Tpeamer u 3agaun Teopur. 3HaYCHHUE TEIUNIOOOMEHA B IPOMBIIIICHHBIX Iporeccax. OCHOBHbIE
MOHATHSI U ONpeleNeHns. Buapl nepeHoca TEIIOTHI: TEIUIONPOBOAHOCTb, KOHBEKIUS M H3JIy4YEHHUE.
CnoHBIH TEr1000MeH.

TernmooOMeH TerIONpOBOAHOCThIO. OCHOBHBIE TOHATHS M omnpeaeneHus. 3akoH Dypbe.
HuddepenunanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  Ko3h¢uuueHT  TemionpoBOAHOCTH.
TemnonpoBoAHOCTE  OAHOCIOMHOM M MHOTOCIOWHOM IIJIOCKOM CTEHKHM, LMIMHIPUYECKOU U
chepruIecKOi CTECHOK.

KonBektuBHbIN TermiooOMeH. OCHOBHBIE TIOHATHS W OmpejelieHus. YpaBHeHne HpioToHA-
Puxmana, K03 GUIMEHT TEII00Tauu.

TenmooOmen u3nyueHrneM. OCHOBHBIC TIOHSATHS U ONPENEICHHUs, TEIUIOBON OalaHC Jy4HCTOro
TeII000MeHa. 3aKOHbI TEIUIOBOIO U3Iy4eHus. Terioo0OMeH U31y4eHUEM MEXy TelaMu.

Crnoxnbiii TeruooOmen. Terutonepenaya yepe3 OJHOCIONHYIO M MHOTOCIOWHYIO TUIOCKYIO,
LWINHAPUYECKYI0, chepuueckyro cTeHkH. Koadduuuent remnonepenaun. Terioas U30msmus.

OcHoBBI pacyeTa TenJIO0OMEHHBIX ANNApPaTOB

Ha3nauenue, kiaccuukamuss M CXeMbl TEIUIOOOMEHHBIX ammaparoB. IlpuHiun pacuera
TEIUI00OMEHHBIX annapaTtoB. KOHCTPYKTHBHBIN M MOBEPOYHBIN pacdyeT TEIIOOOMEHHBIX allaparos.
Cpennuit temneparypHblii Hamop. CoBpeMeHHbIE KOHCTPYKLMH TpyO4aTblX W IUIACTHHYATHIX
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
CeNIbCKOXO035IICTBEHHOr0 MpoMu3BoJCTBa. Kiaccupukanus M ycTpOHCTBO CHUCTEM BEHTWISALMU U
KOHJUIIMOHUPOBaHUS Bo3Ayxa. OTOIUIEHME M BEHTWISILIMS KUBOTHOBOJYECKUX W NTHIIEBOTYECKHX
nomMenieHuit. Pacuer Bo3nyxooomena. Beibop u pacuer o6opynoBanus

XpaHeHue U CyNIKA CeJIbCKOX03HCTBEHHBIX IPOAYKTOB.

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! CE30HHOW MPOAYKIUU - JEUEOHbIN, 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
KOTEJbHBIX YCTaHOBOK. TermoBsle ceTh. KOMIIOHOBKA TEMJIOBBIX CETEH.

HerpamnuunonHblie 1 BO300HOB/IsieMble HCTOYHUKH JHEPTHHM, BTOPUYHbIE JHEPropecypchl
1 JHeprocoepekeHne

Hetpanunuonssie 1 BO300HOBIsIEMble HICTOYHUKHM SHEPTUU: SHEPTHs BETpa, COJIHLA, TEKYIIeH
BOJIbI, TIeoTepMalbHble HCTOYHUKH, BbIpaboTKa Ouoraza. OCHOBHbBIE HAaINpaBlIEHUs HKOHOMUHU
SHEPrOopPECypCcOB B arpONpPOMBIIITIEHHOM KoMIuIeKce. Vcnonb30BaHne BTOPUYHBIX SHEPTOPECYPCOB.



4.2. Conepxanue JeKI Ui

/a

Kparkoe conepxanue nekuuu

Kon-Bo

4JacoB

[IpenMeT TeXHUYECKONW TEPMOAMHAMUKY U €€ MeTo bl OCHOBHBIE 33J]a4l Kypca.
PaGouee Teno. OcHOBHbIE MapaMeTpbl COCTOSHMS. TepMoIMHaMHUYecKas CUCTEMA.
PaBHOBeCHOE U HEpaBHOBECHOE COCTOSIHUE. VYpaBHeHue COCTOSIHUS.
Tepmoaunamuyeckuid npouecc. OOparumele U HeoOpaTuMble mpouecchl. Kpyrossie
IpoLecCh (LIUKIIbI).

Cmecu pabounx ten. CnocoObl 3amaHus coctaBa cMmecd. COOTHOLIEHHE MEXay
MacCOBBIMHU, OObEMHBIMU JIOJISIMU.

Tennoemkocts. MaccoBasi, 00beMHasi U MOJIApHAsL TEMJIOEMKOCTHU. TemIoeMKOCTh pU
[IOCTOSSHHOM 00BbEME U JaBJIECHHUU. 3aBUCHMOCTb TEIJIOEMKOCTH OT TEMIIEpaTypbl U
napienus. CpenHsis M MCTUHHas TemioeMKocTH. Dopmynsl M TaOaMubl Uit
OIIpENIENIEHUS TEIJI0EMKOCTH

IlepBbiii 3akoH TepMoaMHAMHUKHM. CylmHOCTH 3akoHa. POpMyIUpOBKa 3aKOHA.
AHaJIUTHYECKOE BBIPAXKEHHWE 3aKOHA JJIs  OTKPBITBIX M 3aKPbITBIX CHCTEM.
Onpenenenue padboOThl U TEIUIOTHI Yepe3 TEPMOANHAMUYECKUE MTapaMeTpbl COCTOSIHUSA,
pV-nuarpaMMa. DHTaJIbIINSL.

Bropoii 3akon Tepmonunamuku. OCHOBHBIE (DOPMYITUPOBKH 3aKOHA. AHAJTUTHUYECKOE
BBIpaKEHHE 3aKoHa. DHTponus. TS-auarpamma.

OO01iee MOHATHE O TEPMOAMHAMHYECKOM Iporecce. OOIre METOAbl HUCCIeIOBAHUS
MPOIIECCOB M3MEHEHUsI COCTOSIHUA paboumnx Ten. M3o0pakeHne B KoopJauHaTax PV u
Ts. OcHOBHbIE TEpPMOJAMHAMUYECKHUE TPOIECCHI:  U30XOPHBIH, H300apHBIH,
M30TEPMUYECKUM, aTMa0baTHBIA — YaCTHBIE CITyYau MOJIMTPOITHOTO MpoIiecca.

O61ee nousiTue o kpyrosom mnpotuecce. [Ipsimoit u o06paTHbii nuka KapHo, ux ananus.
Tepmoaunamuyeckuii KITJ1 1 XxonoanabHbIN KOAQHUIUEHT.

[Mukner nBurareneit BHyTpeHHero cropanus (/ABC): ¢ moaBoaoM TemIoTsl Ipu
MOCTOSIHHOM 00BbeMe, MpPU MOCTOSIHHOM JaBJIE€HUHU, ¢ KOMOWHUPOBAHHBIM I10/IBOJOM
TerioTel. M300paxenne nUKIOB B PV- U TS- nuarpammax. CpaBHUTENbHBIN aHAIU3
nukioB JIBC.

[Muknel ra3oTypOouHHbIX ycTaHOBOK (I'TY): ¢ M30XOpHBIM M M300apHBIM MOJBOJIOM
TeroThl. PerenepatuBHble 1ukiasl ['TY. WMzo0pakenue unukinoB B PV u TS
muarpammax. Tepmonunamumueckue KIIJ[ mukinoB. CpaBHUTENbHBIN aHaIW3 LMKIOB
I'TY.

[ukn wuneansHOTO KOMMpeccopa. WunmukatopHas pguarpamma. [lomnast paborta,
3aTpayeHHas Ha TNPHBOJ KoMmmpeccopa. MHorocrymeHuyaroe cxarue. M3o0paxenue
LUKJIOB B PV- U TS- nuarpammax.

Hukn XOJIOAMIIBHBIX YCTaHOBOK. XO0Ja0IUIBHBII KOd(PUITUEHT u
X0JI0JIONPOU3BOAUTEIHLHOCTb.

Bonasnoii nap. ®usndeckoe coctosiHue BemiecTBa. [Iporece mapooOpa3oBaHus B PV- U
Ts- koopnunarax. Pv-, Ts-, IS- nuarpamwmer BogsiHOTO niapa. [{ukin Penkuna.

OHpCIleJIeHI/IC IIOHATHA «BraxHsIit BO3YyX». OcHOBHEBIC BCJIIMYHHEI,
XapaKTEPUIYIOINIUE COCTOAHUSA BJIAXKHOI'O BO31yXa. Id- JuarpaMMa BJIQXKHOT'O BO3ayXa.
Pacuer ocHOBHBIX IMponeCcCcoB (HOIIOl“peB, Cylika, CMCCHU BO3/1yXa 1 pa3JIMIHbIX HapOB).

IIpeamer mn 3amaun Teopun. OCHOBHBIE NOHATHS M OIpeaesieHHs. Buabl mepenoca
TEIUIOTHI: TEIUIONPOBOIHOCTD, KOHBEKIHS U M3nydeHue. CI0XKHBIN TernI000MeH.

TermooOMeH TemIoNpoBOAHOCThI0. OCHOBHBIE MOHSTHS W ONpENENIeHUs. 3aKOH
Oypoe.  uddepennmanbHoe  ypaBHEHHE  TemIonpoBogHOCTH.  Koadduument
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TEIUIONPOBOJHOCTU. TEIIONPOBOJHOCTG OJHOCIOMHON M MHOTIOCIIOWHOW IUIOCKOM
CTEHKH, [IWJIMHIPUIECKON 1 cPepruecKoi CTEHOK.

KonBekTuBHbI TemiooOMeH. (OCHOBHBIE TMOHSATHS U OINpEICICHUs. Y paBHEHUE
Hrrotona-Puxmana, ko3 puimeHT Temnootaauu.

TermooOmen uznyderrieM. OCHOBHBIC TMOHSTHS W OINPEACICHUS, TEIJIOBOW OallaHC
JYYUCTOTrO TeIuiooOMeHa. 3aKOHBI TEIJIOBOro M3nydeHus. TernaooOMeH u3ilydeHueM
MEK]1Y TEJIaMHU.

CrnoxHblid TermooOMeH. Termonepenada 4epe3 OMHOCIOWHYIHO M MHOTOCIIOWHYIO
TUTOCKYIO, IMIIMHIPUYECKYIO0, cpeprudeckyto creHku. Koaddumument temmonepenayn.
TenoBas U30JIALIKA.

Hasnauenue, xmaccudukamusi w CXeMbl TEIJIOOOMEHHBIX ammaparoB. [lpwHImI
pacuera TEIJIOOOMEHHBIX amnmnapatoB. KOHCTPYKTHBHBIM W TIOBEPOUYHBIM pacuer
TerI00OMeHHbIX ammapaTtoB. CpemHuii TemmepaTypHbiii  Hamop. CoBpeMEHHbBIS
KOHCTPYKIIMU TPYyOUaThIX U MJIACTUHYATHIX aIlapaToB.

10.

Oromnenue 31aHuil UM nomemieHuid. OOmMe cBeneHus, KiIacCU(UKALUSI CHCTEM
ororuieHus. Bunel terionocurenei cuctem otoruieHus. Knaccuduxanus. Cucremsl
BOJAsIHOTO oToruieHus. Kinaccuduxanus u ycTpolcTBO CHUCTEM BOJASIHOIO OTOIUICHHS.
Bosaymnoe otorienue. Kiaccudukanuss M ycTpOHCTBO CHUCTEM  BO3/YIIHOTO
OTOIUIEHUS. BEHTWISIMS ¥ KOHAMLIIMOHUPOBAHUE BO3/1yXa B MOMELIEHUAX 3JaHUN U
COoOpyXeHuil. BnusHue mnapameTpoB  MHUKpPOKJIMMAara Ha  NPOAYKTUBHOCThb
CEJIbCKOXO035MCTBEHHOr0 Mpou3BoAcTBa. Kitaccudukanuss UM ycTpOWCTBO CUCTEM
BEHTWIILIMM M KOHAMLIMOHUPOBaHUA Bo3ayxa. OToluleHHE M BEHTWIALUA
YKUBOTHOBOJAUYECKUX M NTUIEBOJAYECKUX MIOMEIICHUHN.

11.

OHpe,I[CJ'ICHI/IC CYIIIKH. Cyunca CEIBCKOXO03IHCTBEHHBIX IMPOAYKTOB. CriocoOsbl CYLIKH.
CCTCCTBCHHAsd MW HUCKYCCTBCHHAsA, KOHBCKTHBHAA, KOHAYKTHBHAA, KOHTAKTHAasd,
paarualiiOHHAasA, KOM6I/IHI/IpOBaHHaH.

12.

TexHoIornyeckre OCHOBBI XpaHEHUs NPOAYKLIHUH PACTEHHEBOACTBA. MeTomsl
XpaHEHUs CeNbXO03MPOTYKIMU; IEPUOIbI XPAHEHUS! CE30HHOM MPOIYKINHU - JeUeOHBIH,
OXJIQXJECHUS, OCHOBHOM; Ta30BbII Y TEMIEPATYPHBIA PEKUMBI B XPaHUIMINAX.

13.

CucreMsl TEIUIOCHA0KEHHS B CEIIbCKOM X03icTBe. OCHOBHEIC TTOHSTHSL. YCTpOﬁCTBO
KOTCJIBHBIX YCTAHOBOK. TemnoBsIe CETH.

14.

HerpanuimonHsle 1 BO30OHOBIsIEeMble UCTOYHUKU 3HEPTUU: SHEPIrHsl BETpa, COJHIIA,
TEKyIIed BOJbl, TIeOTepMalbHbIE HCTOYHUKH, BbIpabOoTKa Ouoraza. OCHOBHBIE
HaIlpaBJICHUSA DJKOHOMHMHM DHEPrOpeECYypCcOB B  arpONpPOMBIIUIEHHOM KOMILIEKCE.
Vcnionbs30BaHNe BTOPUYHBIX YJHEPTrOPECYPCOB.

Hroro

28

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

/1

HaumenoBanue 1a00paToOpHbIX 3aHATUN

Koma-Bo
JacoB

M3y4eHue BO3AyIIHOTO KOMIpeccopa

Omnpenenenne Xoa0uIbHOro KodphuimeHTa

HByLIeHI/IC CBOMCTB BIIQXKHOTO BO31yXa

Onpenenenne k03P GUIMEHTa KOHBEKTUBHON TETIJIOOTIAYH

Ol [ AWIN|F-

HccnenoBanne pexuma MNPSIMOTOKA U MPOTUBOTOKA B KOXKYXOTPYOHOM
TEMI0O00OMEHHUKE.

N INININ

(op}

UccnenoBanme pexnMa TMPsSMOTOKAa B TEIJIOOOMEHHHKE «Tpyba B TpyOey.
VccnenoBanue pexkrMa MPOTUBOTOKA B TETIJIOOOMEHHHKE «Tpy0Oa B TpyOe».

N

Omnpenenenue pabouel TOUKH BEHTUISTOpA

| Miroro
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

Ne . Kon-Bo
- HaunmeHoBaHMe NPaKTUYECKUX 3aHATUI 4acon
1 Pemrenue 3a1a4 Ha TEPMOJMHAMUYECKHE TPOLIECCHI M 3aKOHBI TEPMOJIUHAMHUKHI 2
2 Pacuer nukia u1eaJibHOro KoMIpeccopa 2
3 Pacuer nukIia X0JI0IMIbHON YCTaHOBKH 2
4 Pacuyer nukina Peakuna 2
5) OrnpeziesieHne TOYKHM CMECH U TapaMeTPOB BIAXKHOTO BO3TyXa. 2
5 Pacuer pexxrMa npsiMOTOKa M IPOTUBOTOKA B PEKYIIEPATUBHOM TEMJI000MEHHUKE 2
«Tpy0a B TpyOe».
7 TemoBoii OaaHc KUBOTHOBOIUYECKUX IMOMENICHUN. Pacuer Bo3qyxooOMeHa 2
KMBOTHOBOJYECKUX OMEILEHHUH.
Hroro 14
4.5. Buabl u coiep:kaHue CaMOCTOSITeIbHON PadoThl 00y4aroIuxcst
4.5.1. Buasl caMOCTOSITEIIBHON pabOThl 00YJIArOIIHXCS
Buabl camocTosiTe1bHON PadoThl 00y4arOIUXCs KosmmuecTBo yacos
[ToaroToBKa K MPaKTUYECKUM 3aHSATHIM 5
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSAM U K 3aLUTE 5
nabopaTopHBIX padboT
CamocTosATenbHOE 3Y4eHHUE OTACIBHBIX TEM U BOIIPOCOB 5
[ToaroToBka K MpOMEXKYTOUYHOM aTTecTallH 10
Hroro 25
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00YJarOINXCs
No Kon-
i HaunmenoBanue TeM 1 BOpOCOB BO
4acoB

1. | CBsi3p TEIUIOTEXHHKH C JPYTMMH OTpacisIMH 3HAaHWW. BeIUmMcieHne mapameTpoB
cocTossHusl cMecd. OmnpezneneHue Kaxyullelcs MOJIEKYISIpHOM Macchl M Tra3oBOM 5
MMOCTOSIHHOM cMecH. OnpeneneHne AaBICHUN KOMIIOHEHTOB. TENIOEMKOCTh CMECH
pabouux Tes. CMenieHne ra3os.

2. | OcHOBHEBIE TEPMOJIUHAMUYECKUE MIPOLIECCHI: M30XOPHBIN, M300apHBIi, 2
M30TePMHUUECKUI, aAabaTHBIA — YaCTHBIE CIIyYau MOJUTPOIMHOTO MpolLecca.

3. | Peanbubie nwmknel JIBC. Krnaccugukanus KOMIIPECCOpPOB M TNMPHHLMI JCHCTBUS.
N3orepmuueckoe, aguabaTHoe M TMOJUTPONHOE C)KaThe B Kommpeccope. Lluxn 2
BO3YIIHOM XOJOAMJIbHON YCTaHOBKHU. LIMKJI KOHIMITMOHEDA.

4. | TepmonuHaMUYECKUE TaOIHIIBI BOJABI M BOJSHOTO TMapa. Pacder TepMoIuHAMUYECKHX
MIPOIIECCOB BOJISTHOTO Tapa ¢ MOoMoIbio Tabnuil. Mcreuenue u qpoccenpoBaHue Ta3oB 2
Y TIApOB.

5. | ld- mmarpamma Bia)KHOTO BO31yXa. Pacuer OCHOBHBIX MpPOIECCOB (TIOJOTPEB, CYIIKA, 5
CMECH BO3/lyXa U Pa3JINYHBIX MApOB).

6. | 3HaueHue TemyI00OMEHa B MPOMBIIIUIEHHBIX MTporieccax. Bupl TemmoooMena 2
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7. | MouHocTh cucteMsl oTorieHus. OTonuTenbHble (HarpeBaTellbHbIE) PHOOPHI 2
8. | OborpeB coopyxeHHH 3amuIIEHHOTO TpyHTa. [IpUMeHeHHe Xo0Jiofla B CEIIbCKOM 3
XO3SICTBE
9. | KoMnoHOBKa TEIJIOBBIX CETEH 2
10. | HerpamuumoHHbIE W BO30OHOBISIEMbIC MCTOYHUKH DHEPTHH: SHEPTUs BETpPAa, COJHIIA, 4
TEKyIel BOJIbI, TeOTepMaIbHbIC HCTOYHUKH, BBIpaOOTKa Onorasa.
Hroro 25

5. YueOHO-MeTOAHYECKOE o0eciedeHrne cCaMOCTOSATeIbHOI PadoThl 00y4aK0IIMXCs
0 JUCIUIIINHE

Y4eOHo-meToanueckue pa3padorku umerotcst B Hayunoit 6ubnamoreke ®I'bOY BO HOxHo-
Vpansckuii [AY:

1. Meroauueckue ykasaHHUs JUIsl CaMOCTOSTENbHOM paboThl no aucuumiuHe "TennorexHuka'
[DnexkTpoHHBI pecypc] : s oOydaroluxcsl MO HaMpaBiICHUIO MOATOTOBKU OakanmaBpos: 35.03.06
ArpouHXeHepusl. [Tpodwm: DnexkTpoodopyaoBaHKE U AEKTPOTEXHOJIOTUH;
DnexTpoTerioodecneyeHme MYHHIIUTTATBHBIX o0pa3oBaHMii; DneKkTpoobopyaoBaHUE u
aBTOMATHU3AIMS TEXHOJOTUYECKUX IPOILIECCOB; JIEKTPOCHAOKEHUE MPEANpUATUI (TPUKITATHON).
®opma oOyuenus - ouyHas, 3a0uHas / coct.: I'. A. Kpyrios, O. A. I'yceBa, O. C. Bonkosa ; FOxHo-
ypaJIBCKHI/I I'AY, Unctutyt arpounxkenepun .— Yensounck: FOxHo-Ypansckuii ['AY, 2017 —57c.

ui., Taom. — bubnuorp.: c. 57 (2 Ha3B.). Pexum JocTymna:
http //192.168.0.1:8080/localdocs/tvgs/30.pdf

6. ®oH/1 O1LIEHOYHBIX CPECTB /sl IPOBEIeHUs
NPOMEKYTOUYHOM aTTecTAMU 00y4aIOIIUXCS MO TUCIUIITTUHE

Jlis ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcs TpedoBanusiM OI'OC
BO pazpabotan (QOHJ OLIEHOYHBIX CPEJICTB Ui TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIEHUS
IPOMEKXYTOUHOW arTecTauuu oOyyarolmuxcs Mo JucuuiuiiHe. @OHA OLIEHOYHBIX CpEACTB
npeacrasieH B [Ipunoxenun.

7. OCHOBHAsI M JONOJTHUTEIbHASA y4eOHasl TUTEPaTypPa, HEOOX0AUMAs 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl ¥ JOTIOJNIHUTENIbHAS yueOHas uteparypa umeercs B Hayunoit  Oubinotexe 51
ANEeKTpOHHOU HHpOopMalmoHHO-00pa3oBarensHoi cpene PI'BOY BO I0xuo-Ypansckuii AY.

OcHoBHas1 JiuTEpaTypa

Kpyrnos I'. A. Temmorexauka [DnekTpoHHBIH pecypc]: yueb. mocobue / I'. A. Kpyrmos, P. U.
1. bynrakoa, E. C. Kpyrmosa. Mocksa: Jlamp, 2012.- 208 c. Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900..

Cunsekuit FO. B. COopHuK 3amad mo Kypcy TeIUIOTEXHUKA [DNeKTpoHHBIM pecypc]: Mocksa:
T'MOP/], 2010.- 128 C. Pexxum JlocTyna:

2. http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4907.

JlonoJIHuTeIbHAS JIUTEpaTypa

1. AwepxanoB P. A. Terumorexnuka [Tekct]: yaeOnuk st By3oB / P.A. Amepxanos, b.X. /Iparanos.
M.: Dueproaromusaar, 2006.- 432 c.
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2. AwmepxaHoB P. A. Dkcruryatainusi TETUIOOHEPTETUIECKUX YCTAaHOBOK M cucTeM [Tekcr]: yueOHUK /
P. A. Awmepxanos, I'. II. Epomenko, E. B. llenumanoBa ; mox pen. P. A. AmepxanoBa. M.:
Oueproaromuzaar, 2008.- 448 ¢

3. 3axapos A. A. [IpumeHeHHe TEIIOTH B ceibckoM xo3siicTBe [Tekct]. M.: Arponpommsaar, 1986.-
287c

4. Kpyrnos I'. A. Terumorexnuka [Teker]: yuebnoe nmocobue / I'. A. Kpyrnos, P. U. bBynrakosa, E. C.
Kpyrnosa. CII6.: JIans, 2010.- 208 c.

5. Temnorexnuka [Tekcr] / Jlykanua B.H.IllatpoB M.I'.,Kamdbep I'"M.u np.:I[lox pen.Jlykanuna
B.H.. M.: Briciras mxkoma, 2003.- 671c.

8. Pecypchbl nHpOPpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
JJIS1 OCBOCHHUS AMCHHUILINHDBI

1. EnnHoe oKkHO A0CTyMa K yueOHO-MeToInYecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas oubdamorexka ONLINEhttp:/biblioclub.ru

9. MeToauveckne yKazaHus sl 00y4AIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VY4eOHo-MeTonnuecKue pa3padboTku umerores B Hayunoit  6ubinoreke 51 3JIEKTPOHHOU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FOxHo-Ypansckuii [AY:

1. WccnenoBanue pexxMMOB TEINIOOOMEHHBIX alMaparoB [DJIEKTPOHHBINA pecypc] : MPaKkTUKYM K
1abopaToOpHBIM paboTaM Jis MOJATOTOBKH OakanaBpoB, oOydaromuxcs o HamparieHuro 35.03.06
"Arpounxenepus", mpoduis "INeKTpoTemoo0ecneueHue MyHULIMIIAIbHBIX o0pa3oBanuii” / coct.: T
A. Kpyrnog, O. C. Bonkoga ; IOxHo-Ypansckuiit [AY .— Yensounck: KOxno-Ypansckuit 'AY, 2016
— 32 ¢ : wrn, Tabn. — 09 MB .—Jloctyn W3  JIOKaNbHOM  CETH :
http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Hoctyn u3 ceTu HutepHer:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf.

2. Meronnveckne yKa3aHHs U CAMOCTOSITENIHOW paboThl 1o aucuuiuimee "TermmorexHuka”
[DnexTpoHHBIM pecype] : [uid 0OydarolMXCsl MO HANpaBJIEHHUIO MOATOTOBKM OakanaBpoB: 35.03.06
ATrpouHKeHepusl. [Mpodunm: DnekTpooOopyI0BaHUE " AIEKTPOTEXHOJIOTHH;
DnextporeruioodecrnedeHrne MYHHMIMITAIBHBIX o0pa3oBaHuii; D1eKTpoobopyIOBaHHE u
aBTOMATHU3AIMS TEXHOJOTUYECKUX IPOIIECCOB; JIEKTPOCHAOKEHUE TMPEAnpHUsITU (TPUKIaIHON).
®opma oOyueHus - ouyHas, 3aouHas / coct.: I'. A. Kpyrios, O. A. I'yceBa, O. C. Bonakosa ; FOxHo-
VYpansckuii 'AY, UnctutyT arpounkenepun .— Yensounck: FOxno-Ypansckuii 'AY, 2017 — 57 c.
: WL, TabJI. — bubnuorp.: c. 57 2 HAa3B.). Pexum JocTyna:
http://192.168.0.1:8080/localdocs/tvgs/30.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUILIMHE, BKJIYasi NepedyeHb IPOrPaMMHOI0 odecre4eHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Haquoﬁ OMOINOTEKE C TCPMUHAJIbHBIX CTaHIUMH NpeaoCTaBIACTCA JOCTYII K Oa3zam JaHHBIX

- KoncynwsranTllmtoc (cripaBodHbIE TPABOBBIE CUCTEMBI);
- Texakcnept (uHpopmanronHo-cripaBoyHas cucrema 'OCToB).
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11. MatepuajbHO-TeXHHYECKAs 0a3a, HeOOX0AMMAas VISl OCYLECTBJICHUS
00pa3oBaTeIbLHOIO NMpoecca no JUCHUILINHE

Y4yeOHble ayauTOpMH /sl TPOBeJeHUs] 3aHATHI, NPeIyCMOTPEHHBIX IPOrpaMMOoii,
OCHALIlCHHbIE 000PY10BAHHEM M TeXHMYeCKHMH CpeJACTBaMHU 00y4eHHs

1. VYueOupie aynutopuu cektop Jl, OCHalleHHbIE  OOOpYIOBAaHHEM M TEXHHUYECKUMU
CpeACTBaMU JUIsl BBITIOIHEHUS JTAOOpaTOPHBIX PadoT.

IToMenieHMs AJIA CAMOCTOSTEIbLHOM p360TLI oﬁyqamumxca

1. INomemenue 303 115t caMOCTOSITEBHON pabOTHI, OCHAIICHHOE KOMITBIOTEPHOW TEXHUKOH ¢
HOJIKJIIOYEHUEM K ceTH «/HTepHeT».

IlepeyeHb 000py1I0BaHMSA ¥ TEXHUYECKHX CPeICTB 00y4YeHUs

. Auemometp-repmometp UCII-MTI4
. Bearunsrop 1[4-75-2.5-1JIEB /IB A71B4
. Bearunsarop 114-75-2.5-111P /IB A63A4
. JAnzenp-reneparop
. KoMI1eKT BEeHTHIIAIMOHHON MPUTOYHOM YCTaHOBKHU
. KoMI1exT 35eMeHTOB /1 a3poAMHAMUYECKOTO CTEH1a
. Boznymneiit kommpeccop
. Kommipeccop KI1-0,12/8
. Koren JI-721
10. JlaboparopHo-ucciaenoBarenbckuil cren] «lcnpiTanue XapakTepUCTUK PEKyIepaTUBHOIO
TEMI000MEHHUKA CUCTEMBI OTOTIIICHHS
11. ITapocnioBoi KOMILIEKC
12. Crenn it ucclieIOBaHUS BBIHYKJIEHHOW U ecTecTBeHHOM KoHBekun CBuE-001, PO
13. Crena-Tpenaxep «X0oa0IUIbBHUK
14. Kommiekt «Muxpol 9C»

O 01NN WN B
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IIPH/IO’KEHHUE 1

®OHJ OHEHOYHBIX CPEJACTB

AJId TEKYIIECTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU A HpOMC)KYTOLIHOI\/JI arrecralmuu
o0yJarmuxcs
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[EEN

COJEPXAHME

KoMmnereHum u X HHAUKATOPBI, (HOPMHUPYEMBIC B IMPOIECCE OCBOCHHS TUCITUTUIMHBI
[lokazaTenu, KpuTepuu U  I[IKAJIA  OLEHUBAHUS  UHIUKATOPOB  JIOCTHUKEHUS
c(hOpMUPOBAHHOCTH KOMITCTCHITHI
TumoBsie KOHTPOIBHBIC 3aMaHUA W (MJIM) WHBIC MaTEpHabl, HECOOXOIUMBIC IS OICHKH 3HAHHMH,
YMCHI/II‘/'I, HABBIKOB H (I/IJ'II/I) OIlbITa JACATCIBHOCTHU, XapaKTCPHUIYIOIIUX C(bOpMI/IpOBaHHOCTI)
KOMIIETEHIIMM B IIPOIIECCE OCBOEHUS TUCIUIUINHBI
Meroaudeckue MaTEepHAIIbI, ONPEACIISIONTNE TIPOIEYPhl OLICHUBAHUS 3HAHUH, YMEHUH,
HABBIKOB ¥ (WJIHM) OTIBITA IEATEIHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMIIETCHITUHN

4.1. OH€HO‘IHBI€ cpeacTBa ajid IMpoOBEACHHA TCKYHICTO KOHTPOJIA YCII€BACMOCTHU

4.1.1.

4.1.2. Ortuer no 1aboparopHoii padbote

4.1.3. TecrupoBanue

4.2. [Iporemypsl ¥ OIICHOYHBIC CPEACTBA AJIsl IIPOBEICHUS IPOMEKYTOUHOM
aTTecTaluu

4.2.1. 3auer

4.2.2. Dx3aMmeH

OTBeT Ha IMPAKTUYCCKOM 3aHATHHU
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1. KomneTeHI MU U UX HHAMKATOPHI, GopMHUpyeMble B NpoLecce 0CBOEHUS THCIUTITHHBI

OIIK-1. CnocobeH pemiath THUIIOBBIE 3a/1auyu MPO(ECCHOHATLHON ACATEIHPHOCTH Ha OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKMX M €CTECTBEHHBIX HAyK C NpPHUMEHEHHEM HWH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Konun ®opmupyemsie 3YH HanmenoBanue
HanMCHOBAHHC OLIEHOYHBIX CPENICTB
WHJIUKaTopa
AOCTHAKCHHUA 3HaHUsA YMCHUS HaBbIKU 5 g % o= g
KOMIIETCHIIUH a 5w g E 5w
25| 8o gF=
= 8 N
na-1.01IK-1 Oby4aromuiics OO0yyaromuiics OO6yuaromuiics 1. OtBer 1.
Hcnons3yer JIOJDKEH 3HATh: JIOJDKEH YMETh JOJDKeH  BJAJeTh: | Ha DK3aMed
OCHOBHBIC 3aKOHBI OCHOBHBIC€ 3aKOHBI HUCII0JIB30BaTh HaBbIKaMH aHajJIn3a | IpaKTUu4e
€CTECTBEHHOHAYYH | TEPMOJMHAMUKU M | OCHOBHBIC 3aKOHBI | TEPMOJMHAMHYECKO | CKOM
BIX JIUCIUTUINH TerIonepeaayn TEPMOAWHAMUKHA U | ¥ KapTUHBI | 3aHATHH;
JUIS peLIeHNs JUISL peLIeHN TerioMaccoooMeHa | coctosiHusa cucremsl | 2.0tuer
CTaHAapTHBIX CTaHAapPTHBIX AJI1 pCHIICHU A C AKTHUBHBIMU nu | 110
3amaq B 3a1a4 B CTaH/IaPTHBIX 33a]a4 | TAaCCUBHBIMU n1abopaTo
COOTBETCTBHU C COOTBETCTBHH C B COOTBETCTBUU C | UCTOYHHKAMHU pHOI
HaTpaBJICHHOCTBIO | HAMpPaBIEHHOCTHIO | HANPABICHHOCTHIO | TETJIOTHI paborte;
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 J0CTHKEHHUS KOMIIETEeHIIUI
dopmupyem Kputepuu u mikana olleHUBaHUS PE3yAbTATOB O0YUYESHHSI IO JUCIUILTHHE
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
TEeTUIonepeiauu JUIsl | TeIuionepeayd  JJisl | TeIulonepeadu JUisl | 3aKOHBI
pelIeHust penieHus peuieHust TEPMOJMHAMUKA U
CTaH/IaPTHBIX 3aJa4 | CTaHAAPTHBIX 3324 B | CTAHIAPTHBIX 33/1a4 B | TEIUIONIEpeauu  Juist
B COOTBETCTBHUHU C COOTBETCTBUU C COOTBETCTBUHU C peICHUA
HAINpPaBJIICHHOCTBIO | HAINPaBICHHOCTHIO HaNpaBJICHHOCTBIO | CTAaHJAPTHBIX 3a]a4 B
npodeccCHoHaNBHON | MPOoecCHOHaIbHOM npoecCHOHAIBHOM | COOTBETCTBUU c
ACATCIIBHOCTHU ACATCIIBHOCTU JACATCIIBHOCTHU 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 | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI
OCHOBHBIC  3aKOHBI | TSPMOJAMHAMHUKH ¥ | TPMOJMHAMHUKA W | TEPMOJMHAMHUKA U
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TePMOJMHAMHUKH W | TEINIOMaccoOOMeHa TemI0MaccooOMeHa TeII0MaccooOMeHa
TEIIOMAacCOOOMEHa | IS peuieHus | s peleHus | as pereHust
IS peIlieHus | CTaHOAPTHBIX 3a71a4 B | CTAHAAPTHBIX 3a7a4d B | CTaHAAPTHHIX 3aj7ad B
CTaHJAPTHBIX 3a[a4 | COOTBETCTBHH ¢ | COOTBETCTBUNA ¢ | cooTBETCTBUHA c
B COOTBETCTBHHM C | HAIPaBICHHOCTHIO HAIPaBJIEHHOCTHIO HATPAaBJICHHOCTHIO
HANPAaBJICHHOCTBIO | TPO(ECCUOHANTBHOMN npodeccuoHamTbHON poheCCUOHATBHOMN
po(h)eCCHOHAIBHON | AESITEIbHOCTH EATENFHOCTH ¢ | medaTenpHOCTH
JESITENHHOCTH HE3HAYHUTEILHBIMU
3aTPYTHCHUSIMHU
b1.0.17-H.1 | Obyuarommiics He | OOyyaromuiics 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 AKTUBHBIMU 158 AKTUBHBIMU U KapTI/IHI)I COCTOSAHUA CUCTCMBbI C
[TACCUBHBIMU ITACCUBHBIMA CHCTEMEI C AKTUBHBIMU 5
HCTOYHHUKAMH HCTOYHHUKAMHA aKTHUBHBIMH U ITACCUBHBIMU
TCIIJIOTHhI TCIIJIOTHI IMIaCCUBHBIMHU HUCTOYHHUKAMHU
HCTOYHHUKAMHA TEIUIOTEI
TEIUIOTEI

3. TunoBble KOHTPOJIbHBIE 3aJaHUs U (WIH) HHbIE MATEePHUAJIbI, HEOOX0AUMBbIE JIJISl OLlEHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePHU3YIOIIHX
copMUpPOBAHHOCTH KOMIETEHIIHI B MTpoLecce 0CBOEHHS TN CIUTITIHHBI

Tunossle KOHTPOJIbHBIC 3aJlaHHA U MaTCpUaJIbI, HCO6XOI[I/IMBIG JJIA OLCHKHU 3HaHPII>i, YMeHI/Iﬁ n
HAaBBIKOB, COACPKATCA B y‘~I€6HO-MeTOI[I/I‘-I€CKI/IX pa3pa60TKax, IMPHUBCACHHBIX HUKC.

1. UccnenoBanue pexuMOB TEIJIOOOMEHHBIX anlapaToB [DJIEKTPOHHBIN pecypc]| : MpaKTUKYM
K J1abopaTopHbIM paboTaM AJisl MOATOTOBKH OakalaBpoB, oOydarouiuxcsi 1no HampasieHuto 35.03.06
"Arpounxenepus", npoduie "InaexTpoTerioodecneueHne MyHUIMIAIbHBIX 00pa3oBanuil” / coct.: I
A. Kpyrios, O. C. Bonkosa ; FOxxHo-Ypansckuit 'AY .— Yens6unck: IOxuno-Ypansckuii 'AY, 2016
— 32 c un., Tabnm. — 0,9 MB . —Jloctym #3  JIOKaJbHOM  CETH :
http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Hoctyn u3 ceTn WuTepHer:
http://188.43.29.221:8080/webdocs/tvgs/19.pd

2. Meronuveckne yKa3aHHs Ui CaMOCTOSTENBHOW paboThl mo auciumuinae "TeroTexHuka"
[DnexTpoHHBIM pecype] : [uid 0OydarolMXCsl MO HANpaBJIEHUIO MOATOTOBKM OakanaBpoB: 35.03.06
ArponH)KeHepHusl. [Tpodunu: DnexTpooOopyaoBaHUE u AIEKTPOTEXHOJIOTHH;
DnexTporeruioodecneyeHue MYHHMIMAIBHBIX o0pa3oBaHuii; D1eKTpoobOpyLOBaHHE u
aBTOMATH3alMsl TEXHOJOTHYECKHX IPOLECCOB; DIIEKTPOCHAOKEHHE MPEeaNnpUsATHI (IIPUKIaIHOMN).
®opma oOyueHus - ouyHas, 3aouHas / coct.: I'. A. Kpyrios, O. A. I'yceBa, O. C. Bonakosa ; FOxHo-
YpanLCKI/H/I I'AY, Unctutyt arpounkenepun .— Yensounck: FOxuHo-Ypansckuii 'AY, 2017 — 57 c.

WL, TabII. — bubnuorp.: c. 57 2 HAa3B.). Pexum JocTyna:
http //192.168.0.1:8080/localdocs/tvgs/30.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OleHMBAHUS 3HAHU, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yIMX c()OPMUPOBAHHOCTH
KOMIIeTeHIMH

B nmaHHOM pasznene METOOUYECKHE MATe€pHalbl, ONPENCISAIONINE MPOLEAYPHl OLICHUBAHMS
3HaHUH, yMEHHH, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbIi 3Tanm (OPMHUPOBAHUS KOMIIETCHIHH I10
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JUCHHUIIIINHE «TCHJ’IOTCXHI/IKa», OPUBCACHBI MPUMCHHUTCIBHO K KaXXIOMY M3 HCIIOJIB3YCMBIX BHUIO0OB
TCKYILICTO KOHTPOJIA YCIICBACMOCTH U HpOMQ)KyTO‘-IHOfI arTreCTauu 06yqafom1/1xc;1.

4.1. OneHoYHbIE CPEACTBA ISl MPOBEAEHUS TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH

4.1.1. OTBeT HA MPAKTUYECKOM 3aHITHU

OTBeT Ha MPAKTUYECKOM 3aHSATUHU UCIOJIb3YETCs JIIsl OLIEHKHU KaueCTBa OCBOCHHUS 00YyJaroIIUMCs
OCHOBHOH TpodeccHOoHANbHON 00pa30oBaTeIbHON MPOTrpaMMBbl MO OTAEIBHBIM BOIPOCAM MU TeMaM
IUCHUIUIMHBL. Tembl W maHbl 3aHATANR (CM. MeETOApa3paboTKH M. 3) 3apaHee COOOLIAITCA
oOyyaromumcsi. OTBET OIICHHMBACTCS OLIEHKOH «OTIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO» WIH
«HEYJOBJIETBOPUTEIIBHO.

No O1neHOYHbBIE CPEICTBA Kon u
OTBeT Ha MPAKTUICCKOM 3aHATHH HaMCHOBaHHE
WHIUKATOpa
KOMIICTCHIIHH
1 onpeneauTh (U1 MPSIMOTOYHONH M MPOTUBOTOYHON CXEMBI JIBHIKCHHS WJI-1.0IIK-1

TEIJIOHOCUTENIEH B PEKYNEPATUBHOM TEIUIOOOMEHHOM arlrapaTre THMa
«Tpy6a B TpyOe»): TEMIOBYIO MOIIHOCTb, IEPEIABAEMYIO OT IPEIOILIETO
TEIJIOHOCUTENISI K HarpeBacMoOMY TEIUJIOHOCUTENIO; HEW3BECTHBIN
pacxoj OJHOTO U3 TEIJIOHOCUTENICH; CPeIHUIN TeMIepaTypHbIi Harop;
KOX(Q(UIMEHT TEIUIOOTA4M; ITUIONIA[lb ITOBEPXHOCTH HArpeBa, eCIH
TeMIlepaTypa Ha BXOJe rperoliero temnonocurens 385 °C, Ha BbIxoJie
- 240 °C, na BXxoj€e HarpeBaeMoro terioHocurens - 5 °C, Ha BbIXOJIE -
70°C. Pacxon HarpeBaeMoro teruionocurens 1,5 xr/c, a; = 280 BT/(M2
-K); a2 = 2300 BT/(M2 - rpan). Martepuan Tpy0 — naTyHb, TOJIIIUHON 2,5
MM. BpluepTuTh MmO pe3ynpTaTaM pacueta TrpaQUKd  HU3MEHEHHS
TEMIIEpaTypbl TEIUIOHOCUTEIEH NPHU MPSIMOTOYHOW M IPOTUBOTOYHOMN
cxXeme

Hcnonezyer oCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYIHBIX
JHCIMIUTHH JUTS PeICHHUS
CTaHJapTHBIX 3a/a4 B
COOTBETCTBHUU C
HaINpaBlICeHHOCTBIO
mpodecCHOHATBHOM
JIeATeTbHOCTH

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

Ilkana Kpurepun onenuBanus

- 00yJaronuics MoJIHO YCBOWJI yueOHBIN MaTepua;

3aKOHOB, SIBJIEHUH U MPOLECCOB,;

- Marepuall HW3JIOKEH TI'PAMOTHO
Ornenka 5 p P ’

(oTHMuHO)
- IIOKa3aHo

- MPOJIEMOHCTPUPOBAHO YMEHUE PEIIATh 33]1a4H;

BTOPOCTCTICHHBIX BOIIPOCOB.

- IIPOABJISICT HABBIKU aHAJIN34, O606H.[€HI/I}I, KPUTHYCCKOTI'O OCMBICIICHUA
" BOCIIpUATHUA I/IH(i)OpMaIII/II/I, HaBBIKHW OIIMCaHHsA OCHOBHBIX (1)I/ISI/I‘I€CKI/IX

B OINPEIEICHHOW JIOTUYECKOU
MOCJIEI0BATENBHOCTH, TOUHO UCIOJIb3YETCSl TEPMUHOJIOTHS;

YMEHHE WJUTIOCTPUPOBATh TEOPETUUECKUE TTOJIOKECHHS
KOHKPETHBIMHU IPUMEPAMHU, IPUMEHATh UX B HOBOU CUTYyallUU;

- MOTYT OBITH AONYIICHBI OJHA—ABE HCTOYHOCTU IIPpU OCBCHICHUU

Onenka 4
(xopor10)

9TOM UMECT MECTO OJWH U3 HEAOCTATKOB:

HC MCKa3UBIINUEC COACPIKAHNUEC OTBECTA,

OTBCT YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLCHKY ((5)), HO 1IpH
- B YCBOCHHUU yqeGHoro Marcpuajia JOMYIICHbI HeOOoIbIINe HpO6CJILI,

- B pCHICHUHU 3a1a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Ornenka 3

- HCIIOJTHO HJIM HEIOCJICA0OBATCIIBHO PACKPBITO COACPKAHUC MaTCpUala,
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(YZOBIETBOPUTENBFHO) | HO TOKa3aHO o0Ilee MOHMMaHUE BONpPOCa U MPOIEMOHCTPUPOBAHBI
YMEHHS, JOCTAaTOYHbIE IS AJAJIBHEHIIETO YCBOCHUS MaTepuana;

- UMENHUCh 3aTPYIHEHHS WM JOMYUICHbl OIMMOKH B OIpENeICHUHN
MOHATUH, HCHOJNB30BaHUM TEPMHUHOJIOTUM, ONUCAHUM (PU3NYECKUX
3aKOHOB, SIBJICHMH M IIPOLECCOB, PEIIECHUH 3a]1a4, UCIIPABJICHHBIC 110CIIE
HECKOJIbKUX HaBOIALIUX BOIIPOCOB;

- HEMOJIHOE 3HAHME TEOPETHYECKOro Marepuaa; OoOydaroluiics He
MOJKET IPUMEHUTHh TEOPHIO B HOBOW CUTYallUU.

- HE PaCKpBITO OCHOBHOE COJIEpKaHUE y4eOHOro Marepuaa;

- 0OHapy)KCHO HE3HAaHHE WM HEIOHMMaHWe OOJNbIeH WM Haubojee
Ba)XHOH yacTu y4eOHOTO MaTepuana;

- JONYILCHbI OUIMOKH B OIPE/ICIICHUU MOHSATHH, MPU HCIOJIb30BAaHUH
TCPMUHOJIOTHH, B ONKWCAHHUU (1)I/I3I/I‘-IGCKI/IX 3aKOHOB, SIBIICHUN |
HpPOLECCOB, PEIICHUH 3aJad, KOTOpble HE KCHPABICHBI I0CIE
HCCKOJIBKUX HAaBOAAIIHNX BOITPOCOB.

Ornenka 2
(HEey10BJIETBOPUTEIILHO)

4.1.2. Otuer o naboparopHoit pabote

Otuyet no nabopaTopHOM pabOTE UCTIOIB3YETCS AJIsl OIEHKH Ka4eCTBAa OCBOCHHS O0YYAIOIIUMCS
OCHOBHOHM TPO(ECCHOHATIBHON 00pa30BaTEIbHOW MPOrPaMMbl MO OTACIBHBIM TEMaM JIUCIUILTAHBI.
Conepxanne u opMa oTIETa 110 JTA0OPATOPHBIM PAOOTAM MPUBOJAUTCS B METOJINICCKUX YKAa3aHUSIX K
naboparopubiM pabotam (m. 3 POC). CogmepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJISTCS IO CBEICHUST 00YYaIONIUXCs B HAYaJIe 3aHATHH.

Ne O1eHOYHBIE Cpe/ICTBA Konx n HanmeHoBaHue
Ortuer no nabopatopHoii paboTe HHIWKaTOpa
KOMIIETCHITUH
1 | 1. Yro Ha3bIBaeTCS YACIBHOMN TEIMJIOEMKOCTHIO? WJ-1.01K-1
2. Yem xapakTepu3yeTcs KOHBEKTUBHBIN TEIIOOOMEH? Henomsayer ocronisIe
' p pusy! I ! 3aKOHBI
3. Uto Takoe TCHJIOH]I)OBOI[HOCTL? €CTECTBEHHOHAYYHBIX
4. Kak ornpenenuTs TOUYKY HaCBILIIEHUS 110 AMarpaMMe BOASTHOTO AMCLHIIIMH A peLICHIS
9 CTaHAApTHBIX 3a1a4 B
Hapa ° COOTBETCTBUU C
5. Kakue arperaTHble COCTOSIHUS NPETEPIIEBAET XJIaJ0T€HT BO BPEMs HAIPABJICHHOCTHIO
paloThI XOJIOIMIIbHOW ycTaHOBKM? Kakue u rae npu 3Tom npodeccHoabHO

€ATE ocC
MIPOTEKAIOT TEPMOJUHAMHYECKHE MTPOLIECCHI? ACHTCIBHOCTH

6. Kak onpenenuts pabodyro TOUKY BEHTUIIATOPA?
7. Kakoil pexuM B pEeKylnepaTUBHOM  TEIJIOOOMEHHHUKE
HSKOHOMMYHEE: :MPSIMOTOK Wi IpOTUBOTOK? [Touemy?

OT4er OLEHUBAETCS MO YCMOTPEHHIO IIPENOAABATENS OLECHKOM «OTIMYHO», «XOPOLIO»,
«yZIOBJIETBOPUTEIIBHO», «HEYIOBJIETBOPUTEIBHO» WM OLIEHKOW «3auyTeHO», «HE 3a4uTeHo». OleHKa
«3aUTE€HO» CTaBUTCS oOydwarommmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEpUSM,
YCTAQHOBJICHHBIM ISl TOJIOKHUTEIBHBIX OIEHOK («OTIUYHO», «XOPOLIO», «YyJOBIECTBOPUTEIHLHOY).
OneHka 00BsABISIETCS 00Y4aIOLIEMYCs] HEITOCPEICTBEHHO T0CIE CIa4M OTUETA.
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IlIkana Kpurtepuu onenunBanus

- N3JI0’KEHHE MaTepHala JJOTHYHO, TPaMOTHO;

- CBOOOIHOE BIIAJICHUE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3blBaTh U OOOCHOBATH CBOM CYXKIECHUS IPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUYECKHUE 3aKOHBI, SIBJIEHUS U ITPOLIECCHI;

- YMEHHE NIPOBOIUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHUI;

- c10COOHOCTh PENIaTh 334a4H.

Onenka 5
(oTIIMYHO)

- U3JI0’KEHHE MaTepHralia JJOTHYHO, TPAMOTHO;
- CBOOOHOE BIIaZICHUE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUN JUIsI ONMCAHMS
(xoporo) (U3MUECKNX 3aKOHOB, SIBICHHH M IPOIECCOB, PEIICHUS KOHKPETHBIX
3a1a4, IPOBEIEHUS U OLEHHUBAHUSA pe3yJIbTaTOB W3MEPEHUN, HO
cozepkaHue U (hopMa OTBETAa UMEIOT OT/ICJIbHBIC HETOYHOCTH.

- N3JI0’KEHHE MaTepHalla HEMOJIHO, HEMOCIIE10BaTEIbHO,
- HETOYHOCTH B OINpPEJAEICHUU IMOHATUHA, B NPUMEHEHUM 3HAHUN JUIs
onucaHust (U3NYECKUX 3aKOHOB, SIBICHUH W MPOIECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLIEHUBAHMsI PE3y/IbTaTOB U3MEPEHUH,

- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;

- 0OHapy)XMBaeTCsl HEJOCTAaTOYHO IJIYyOOKOEe IOHMMAaHUE H3YyYEHHOrO
MaTepuaa.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHW; JOMYIIEHbI OIINOKH

B OIPECIICHUN MOHATUN W ONUCAHUH (PU3NYECKUX 3aKOHOB, SIBICHUH U
Onenka 2 IIPOLIECCOB, MCKaXEH HX CMBICI, HE DELIEHBbl 3alayd, HE IPaBUIBHO

(HEey/10BJIETBOPUTENIBHO) | OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUII;

- HEe3HaHME OCHOBHOIO0 Marepuajna y4yeOHOW MpOrpaMMsl, JTOIYCKarOTCS

rpyOble OIIMOKH B M3JI0KEHUH.

IIkaua Kpurepuu oueHnBanus

- U3JI0’)KEHHE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOHOE BJIaJIEHUE TEPMUHOJIOTHEH;

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

- YMEHHE OMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE MPOBOJIUTH U OIIEHUBATH PE3YyIbTaThl U3MEPECHHIA;

- CIOCOOHOCTBH pellaTh WHKEHEPHBIC 3a7aud (JIOMYCKaeTCs Haludue
MaJIO3HAYUTEIBHBIX OIMIMOOK WJIM HEIOCTATOYHO IOJTHOE PACKPBITHE
co/lepKaHUE€ BONpPOCAa WM TMOTPEMIHOCTh  HENPUHIUIUAIBLHOTO
XapakTepa B OTBETE HA BOIPOCHI).

OHGHKa GauYTCHO»

- OTCYTCTBHE€ HEOOXOJAMMBIX TEOPETUYECKUX 3HAHUI; JOMYIIEHBI
OMOKHU B ONpEAETICHUN MOHATUNH M ONMUCAHUM (U3UYECKUX 3aKOHOB,
SBJICHUI U TMPOLIECCOB, UCKAXXEH UX CMBICI, HE PEIIeHbl 3aJlaud, He
IIPaBWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- He3HaHHWE OCHOBHOI'O MaTepuaia yueOHOI mporpaMMsl, TOMYCKarOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

OI_ICHKa «HEC 3a4YTCHO»

4.1.3. TectupoBanue

TecTupoBaHWe HCMOIB3YETCS MJIsi OICHKA KayecTBa OCBOCHHS OOYydYarOIIMMCS OCHOBHOM
npodeccCHOHaTbHON  00pa3oBaTeIbHOM MPOTpaMMbl MO  OTACIBHBIM TeMaM MK  pasjelam
TUCIUTIINHBL. TecT mpencTaBisier coO0H KOMIUIEKC CTaHIApTU3MPOBAHHBIX 3aJIaHWN, TTO3BOJISIOIINI
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YIPOCTUTh HPOLENYypy H3MEpEeHUs 3HaHUM M yMeHuil oOydarommuxcs. OOydarommMcs BbIIAIOTCS
TECTOBBIC 33/1aHUs ¢ (POPMYIMPOBKOI BOMPOCOB U MPEATIOKEHUEM BHIOpATh OJIUH MPABUIIBHBIN OTBET
U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

No O1neHOYHbBIE CPEICTBA Kon u
TectupoBanue HaMMEHOBAHHE
UHIUKATOpa
KOMITCTCHITHH
1 NJ-1.0IK-1
1. Ta3, y KOTOpPOro OTCYTCTBYIOT CHJIBI CLICTUICHUS] MEXKTy MOJICKYJIaMH, Hcnonp3yer
a caMH MOJICKYJIbI TIPE/ICTABISIOT COOOM MaTepHabHbIC TOUKH, HE OCHOBHBIC 3aKOHBI
uMeroIre 00beMa, Ha3bIBaCTCS: €CTECTBCHHOHAYYH
a) Hoeanvrvim. BIX TUCLUIUTIH IS
b) PeanbHbIM. peLICHHMS
C) CXKMKCHHBIM. CTaH/IapTHBIX
2. Kaxk Ha3bIBaeTCsl 3aKOH, BHIPAXKAFOIIUICS YpaBHEHUEM 3aja4 B
v T, ? COOTBETCTBUHU C
g = sz HaIpaBJICHHOCTHIO
npodeCCHOHATBHO

a) [eu-Jlioccaxa.

b) boitna-MapuoTa.

c) IHapms.

3. PaznuuaroTcs Ju TEMJI0€MKOCTh IPU MOCTOSSHHOM 00beMe C,, U npu
HOCTOSIHHOM JaBienuu Cp?

a) Ja.

b) Her.

€) HesnauurenbHo.

4. Yro BbIpa)kaeT MepBbIi 3aKOH TEPMOIMHAMUKN?

a) Ces3b MedHCcOy UBMEHEeHUEM BHYMPEHHel SHepeUuu meid 68 KaKoM-1uoo
MepMOOUHAMUYLECKOM npoyecce U IHepauell, nepedanou 6 gpopme
menJia u pabomul 8 SMoM npoyecce.

b) 3akon dypse.

C) 3akon ABorajipo.

5. Kak Ha3bIBaeTcs Mpouecc N3MEHEHHs COCTOSHUSA ra3a, BEIPAKAEMbIN
P T |2

YPaBHEHHEM _ 1
T2

[um—

y-U

2
a) Uszoxopuvim.
b) M306apHbIM.
c) M3orepmuueckum.
6. Kax Ha3pIBacTCs BeIMUMHA paBHAs CyMMe BHyTpeHHe# sHeprun (U) +
pou3BeIcHHas ra3zom pabora (Pv)?
a) Oumanvnuetl.
b) Durpomueii.
c) Ilorenmuanom.
7. Kax Ha3bIBaeTCs MpOLECC U3MEHEHUS COCTOSIHUS rasza, Koraa
OTCYTCTBYET TEIUIOOOMEH MEX/ly ra30M U OKpYKaroliel cpenoii?
a) Aouabammwim.
b) TlomuTpomHBIM.
c) U3o6apHbIM.
8. M3 kakux mporieccoB cocTouT Uk KapHo?
a) Mzomepmuueckux u a0uabammwix.

¥ 1esITeIbHOCTH
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b) TlomuTpomHBIX U H300aPHBIX.

C) M30x0opuYecKuX U MOJUTPOIHBIX.

9. Kak Ha3pIBaeTCS M3MEHEHHE KOJIMYECTBA BJIar Ha 1 Kr cyxoro
BO3/yXa, HAXOJSIIETOCs BO BJIAKHOM Bo3ayxe?

a) Brazocooepoicanuem.

b) AGcComOTHOM BIaKHOCTBIO.

€) OTHOCHTEIIBHOH BIIAXKHOCTHIO.

10. K ckoJIbKUM BHJIaM MOKHO CBECTH IIHUKJIbI TOPIIHEBBIX JIBUTATENICH
BHYTPCHHEI'O CrOPaHHMs, UMCIOIIUX PA3JINYHbIC TPUHITUIIBI PAOOTHI?

a) Kmpem:1. yukavl ¢ ROOBOOOM K 2a3y Meniomvl Npu NOCMOSHHOM
obveme; 2. YUKIbl C NOOBOOOM MENIOMbl NPU NOCMOSHHOM 0aslieHuu, 3.
YUKIIbL ¢ NOOBOOOM MENJIOMbl CHAYANA NPU NOCMOAHHOM 00beme, d
3amem npu NOCMOSTHHOM OABNIeHUU — CMEUIAHHbLE YUKTIbL.

b) K aBym: 1. OHKIIBI C TOABOAOM K ra3y TEIUIOTHI MPH MOCTOSHHOM
o0beMe; 2. MHUKIIBI C TIOABOAOM TEIUIOTHI IPU MIOCTOSHHOM JIaBJICHHH.
c) Koanomy: 1. IUKJIBI C TOABOAOM K ra3y TEIUIOTHI IPH MOCTOSTHHOM
o0BeMme.

11. TIpu kakoMm mporecce CKaThs Pe3yabTUPYIoas padora
KOMIIpEccopa 3a OJJMH 000pOoT Bajia OyaeT MUHHUMAJIbHOM?

a) HUzomepmuueckom.

b) AnmaGatHoM.

c) IMonurpomHOM.

12. Kaxk pacnpocTpaHsieTcsi TeIIO BHYTPU TBEPABIX TEN?

a) Tennonposoonocmvio.

b) KonBekiueii.

C) Usnyuenuem.

13. Kak ocymiecTBisieTcs epeaya Teria Npy JJAMAUHAPHOM JBHKEHUH
KHUJKOCTHU?

a) Tennonposoonocmvio.

b) Kousekiueii.

C) Uznyuenuem.

14. Kakoii cioyuait TerioooMeHa BeipakaeT 3akoH Credana-bonbimana.
a) HUsznyuenuem.

b) Kousekiueii.

€) TemaonpoBOJHOCTHIO.

[To pe3ympraTam TecTa O0OYyYaromIeMYCsl BBICTABISETCS OIICHKA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIHHO» UITU «HEYOBICTBOPUTEITHLHO.

Kputepun oueHuBanus orBera (Taln.) JOBOAATCA AO CBEACHHUS OOydYaIONMIMXCS [0 Hadyala
TECTUPOBaHUA. Pe3ynbTaT TECTUPOBAHUS OOBSABISETCS O0yUYarOIIEMYCs HETOCPEACTBEHHO TOCIIE €Tr0
CIauH.

[Hliana (% apagatsmeix ovaeton)
Orenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onenka 3 (yIoOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) menee 50
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TecroBbie 3amaHus, WCHONB3YIOMIMECS I OIEHKH KayecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopManMoHHbIX TexHojorud, mnpuBeaeHsl B PII: «10. HWHpopManuoHHBIE TEXHOJOTHH,
UCTOJb3yeMble MpPU OCYIIECTBICHUH O0pa3oBaTEeIbHOrO Mpolecca MO JAUCHUIUIMHE, BKIIOYAs
MepeveHb MPOrPaMMHOTO Oo0ecriedeHUsI U HH(DOPMAITMOHHBIX CITPAaBOYHBIX cuctem» - MyTestX10.2.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS NMPOMEKYTOYHOM aTTeCTAlUU
4.2.1. 3auer
3aueT He NPeAyCMOTPEH YUEOHBIM IJIAHOM.
4.2.2. Dx3aMeH

Ok3aMeH sBisiercs (OpPMOM  OIGHKM KadecTBa OCBOEHHUS OOydaroUIMMcs OCHOBHOM
npodeCCHOHATBFHON 00pa3oBaTeIbHON MPOTPaMMBI IO pasfeiiaM TUcHMIUIMHBL. [lo pesynapratam
9K3aMeHa 00yYaroIIeMyCsl BBICTABISETCS OLIEHKA «OTIMYHOY, «XOPOILIO», «YAOBIETBOPUTEIILHO» WU
«HEY/I0BJIETBOPUTEIILHO.

OK3aMeH MO0 JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBUU C paclUCaHUEM IPOMEXYTOUHOU
aTTecTalliy, B KOTOPOM YKAa3bIBAE€TCS BPEMs €ro MPOBENEHUS, HOMEP ayAUTOPUU, MECTO IIPOBEICHUS
KOHCYJIbTAllMM. Y TBEPKIEHHOE paclucaHue pa3MellaeTcs Ha HH(OPMAIIMOHHBIX CTEH/aX, a TAK)Ke Ha
ounmaneHOM caiite YHHBEpCHTETA.

VYpoBeHb TpeOOBaHMM Uil MPOMEXKYTOUHOM aTrTecTaluu OOydarolIMXCs YyCTaHaBJIMBAETCS
paboueii mporpaMMoil TUCIUILTAHBI ¥ IOBOJUTCS IO CBEJACHUS 00yUJalONINXCsl B HaUaIe CeMecTpa.

DOK3aMeHbl IPUHUMAIOTCS, Kak MpaBuio, Jektopamu. C paspelieHus 3aBeayromiero kadenpoi
Ha 9K3aMEHE MOXKET MPHCYTCTBOBATh IPENojaBaTellb Kadeapsl, MPHUBICYCHHBIA sl MOMOIIMA B
IpueMe »HK3aMeHa. B ciyuae OTCyTCTBHA BEAYHIETO IPENOJABaTENsl HK3aMEH INPUHUMAETCS
IpernojaBaTesieM, Ha3HaY€HHbBIM paclopsKEHHEM 3aBeAyIOLIero Kadeapoil.

[TpucyrcTBHMEe Ha 53K3aMeHe NpenojaBarenedl ¢ JApyrux kadenp 0e3 COOTBETCTBYIOLIETO
pacnopsKEeHHs peKTopa, IPOpPEKTopa 1Mo yueOHOo# padoTe win iekaHa (GpakyiabTeTa HE I0MYCKAETCI.

OOyuaromiyecs Mpu sBKE Ha K3aMeH 00s3aHbl UMETh NPU ceOe 3a4eTHYI0 KHHIKKY, KOTOPYIO
OHH TPEIBABISAIOT IK3AMEHATOPY.

Jlig mpoBenieHns SK3aMeHa BEAYIIUH MTPENO1aBaTeNb HAKaHYHE TI0Jy4aeT B JEKaHATe 3a4E€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlaeTCsl B JEKAHAT MOCJIe OKOHYAHMSI MEPONPUATHUS B
JI€Hb IPOBEICHUS YK3aMEHA UM YTPOM CIEAYIOLIEro JHS.

DK3aMeHbl TPOBOAATCS MO OuiaeramM B YCTHOM WM IHCbMEHHOM BHJE, JUMOO B BHIE
TECTHUPOBAaHUA. DK3aMEHALMOHHbIE OMIIEThI COCTABIISIOTCS 110 YCTAaHOBJIEHHON (hopME B COOTBETCTBUU
C YTBEpKIEHHBIMM Kadenpoil HK3aMEHAlMOHHBIMM BONPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxeronHo. B Ounere copepkutcs 2 TEOPETUUECKUX BOMPOCA U 33aua.

DK3aMeHaTOpy NPEeNOCTaBIseTCs MPaBO 3a/laBaTh BOMPOCHI CBEpX OWieTa, a TakkKe MOMUMO
TEOPETUYECKMX BOMNPOCOB JaBaTh JUIsl PEIICHHS 33aJa4d W IMPUMEPHI, HE BBIXOASIIUE 32 PaAMKHU
MPOHJEHHOI0 MaTepuraa 1o U3y4yaeMon JUCIUIUINHE.

3HaHUs, YMEHUS U HABBIKM OOYYAIOUIMXCS OINPEIEINISIOTCS OLIEHKAMHU «OTJIMYHO», «XOPOIIO»,
«yOBJIETBOPUTEIIHO»,  «HEYJOBIETBOPUTEIBHO»,  KOTOpPBHIE  BBICTABJISIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHHKKY 00yUaromierocs B IeHb K3aMeHa.

[Ipyn mpoBefeHHH YCTHOTO 3K3aMEHa B ayJUTOPUU HE JOJKHO HAXOIUTHCSA OoJjiee BOCHMHU
00yJaroImuxcs Ha OAHOTO MPETo1aBaTes.

[Ipyn mpoBeneHUM YCTHOTO SK3aMeHa OOyJaroUIUiicsi BBIOMpAeT HK3aMEHAlMOHHBIA OWiIeT B
Clly4yailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTUECTBO U HOMEP IK3aMEHAIMOHHOTO OHUIIeTa.

Bo Bpems »5k3aMeHa oOyuwaroluecsi MOTYT IIOJIb30BAThCA C pa3pelIeHus 3K3aMeHaTopa
IpOrpaMMOil TUCIMIIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEPaTypoOil, APYrUMH IMOCOOMSIMU U
TEXHUYECKHMHU CPEACTBAMHU.
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Bpems moArotoBku oTBETa MpH cAaue SK3aMeHa B YCTHOHN (hOpME JTOJKHO COCTaBJISATh HE MEHEe
40 MuHYT (TI0 KENaHUIO0 00YYAIOIIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeTa — He Oonee
15 MunyT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHHUS TPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
OouseTy, UMeeT MpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJICHMEM BPEMEHHM Ha
noAroToBky. [Ipy OKOHYATEIHHOM OIICHMBAHWU OTBETAa OIICHKA CHIDKACTCS HAa OAMH Oaul. Bwigaua
TPEThero OuseTa He pa3penraeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha 3K3aMEH, H, B3sIB OWJIET, OTKA3aJICsa OT IPOXOXKICHUS aTTeCTalluN
B CBS3UW C HENOATOTOBJIECHHOCTHIO, TO B  BEIOMOCTH €My BBICTAaBIIAETCA  OIEHKa
«HEYJOBICTBOPUTEIBHO.

Hapymienre nuCHUIUIMHBI, CHIHUCHIBAHUE, MCIIOJNB30BAHHE OOYYAIOIIMMUCA HEpa3peleHHbIX
MEYaTHBIX M PYKOIHUCHBIX MaTepHajoB, MOOWJIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JMYHON KOMMYHHKAIIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX HCIBITAHUHN 3ampenieHo. B cioydyae HapymeHHs 3TOro TpeOOBaHUS
npenojaBaTesb 00s3aH yJaIUTh OOYYarollerocs W3 ayJuTOPUU U TIPOCTaBUTh €MY B BEIOMOCTHU
OLIEHKY «HEY/IOBJICTBOPUTEILHOY.

BricTaBneHre OICHOK, TOJYYEHHBIX MIPU IMOABEICHUU PE3yJIbTaTOB IMPOMEKYTOUHOMN
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEIOMOCTh M 3aUETHYIO KHIDKKY IIPOBOJUTCS B
MPUCYTCTBUU camoro oOyuaromierocs. IlpernomaBarenu HecyT NEpCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alHcell O pe3ylbTaTax NpPOMEXYTOYHOW aTTeCTalliHd B
3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTh U B 3aYE€THbBIC KHUKKH.

HesiBka Ha »K3aMeH OTMEYaeTcsi B 3a4ETHO-3K3aMEHAIMOHHOW BEJOMOCTH CJIOBAaMH «HE
SIBUIICS».

Jns  oOydarommxcsi, KOTOpble HE CMOIJIM CIaTh 5K3aMEH B YCTAHOBIICHHBIE CpPOKH,
YHUBEpCUTET yCTaHABIUBAET MEPUO/ JTUKBHUIALMHU 33J0JKEHHOCTU. B 3TOT mepuoj mpernoaaBare,
MPUHUMABIINE SK3aMEH, JIOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHEH, KOoraa OHU OyayT NPUHHMATh
3aJj0JbKeHHOCTH. MHpopMmanus o JHMKBUJIAIMM 33J0/DKEHHOCTH OTMEYAeTCsl B HK3aMEHAIMOHHOM
JIHCTE.

OOyuaromMesl, MOKa3aBIIUM OTJIMYHbIE U XOpPOIIME 3HAHHUSA B TEUYEHHE CeMecTpa B XO[e
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXET OBITh IPOCTaBIIEHa HSK3aMEHAIMOHHAS
OLIEHKa JIOCPOYHO, T.€. 6e3 caauu sk3aMeHa. OlLeHKa BBICTABISAETCA B 9K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-9K3aMEHAIIHOHHYIO BEIOMOCTb.

WNuBanuapl U nuIa ¢ orpaHUYEeHHBIME BO3MOKHOCTSIMH 3[JOPOBBSI, MOTYT C/IaBaTh dK3aMEHBI B
MEKCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIaHOM. VIHBaIH B 1
JMIa C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl, MMEIOLINE HApyLUICHUs ONOPHO-IBUTATEIBHOTO
ammapara, JOIyCKAaloTCS Ha AaTTECTAllHOHHBIE WCHBITAaHUS B  CONPOBOXICHUH ACCHCTEHTOB-
COITPOBOKIAIOIIUX.

[Tpomieypa mpoBeACHUS TPOMEKYTOUYHOW AaTTEeCTallMd JJs OCOOBIX CIIydaeB H3JIOKEHA B
«[TonmoxxeHn” 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallul OOy4YaromuXcsl Mo
OIIOIl GakanaBpuara, crneuuanutera u Marucrtparyps» PI'BOY BO HOxno-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T).
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Ne OneHOoYHbBIE CpEeICTBA Kon n nHanmenoBanue
DK3aMeH VHJHKaTopa
KOMITETCHIIH
1 5 cemecTp NJA-1.0I1K-1
1. TemnorexHuka, TEPMOJUHAMMKA: OIPEJEIECHUS, CBSI3b C APYTUMU Ucnonp3yer
HayKaMH - MaTEMaTHKOU, (PU3UKOM, XUMHEH, a9pOAMHAMUKOM. OCHOBHBIE 3aKOHBI
2. PabGouee Teno, uaeanbHble M peajbHble Ta3bl. OCHOBHBIE M | €CTECTBEHHOHAYYHBIX
JIOTIOJIHUTENbHBIE TAPAMETPhl COCTOSIHUS paboyero Teja, UX €AUHUIIBI JTUCIUIUIAH JJIs1
U3MEpEHUsl. perieHus

3. CnocoObl 3afaHusl Ta30BbIX CMECEW: MacCOBBIMHM, OOBEMHBIMHU
JOJSIMM; TUIOTHOCTH CMECH; Ta30Basi IIOCTOSHHAas CMECH. 3aKoH
HanpToHa.

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

5. TepmoauHaMuyeckuil IpoLecc: OINpe/eleHnue, MaTeMaTH4ecKoe
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; uzoopaxenne B PV u
1S xoopmuHarax; pabora; KOIPOUIMEHT TOJE3HOK JCHCTBHUSA,
YCJIOBHS OCYILIECTBIICHUS LIUKJIA.

9. IlepBbIii 3aKOH TEPMOJWHAMHKH: ONpEICICHHE; MaTeMaTHYecKoe
BbIpakeHUE. 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 nporiecc: onpeaeneHue; uoopaxenue B PV- u TS -
KOOp/JMHATAaX; W3MEHEHHWE BHYTPEHHEW OHHEPTUM M DHTPONUU B
npoliecce; BHEIHA paboTa

13.M300apHelii  mpomecc: ompeAeNieHHe; paboTa  pacUIMpeHWs;
nzobpaxxenue B PV- u TS - xoopauHarax; B3aUMHOE PacrojIOkKeHHe
n300apbl ¥ U30XOPHI B TS -KOOpAMHATAX; M3MEHEHUE SHTPOIIHH.

14 . M3orepMudeckuii mporecc: onpeaeneHue: nzodpaxenue B PV u
TS -xoopanHaTax; padoTa pacHIMpeHUs, K3MEHEHHE SHTPOITHH.
15.AnmabaTHbIi mpoliecc: onpezeNeHne; aHATUTHUECKOE BhIpaKeHUE
MEpBOTO 3aKOHA TEPMOJWHAMHKHM I anuabaTHOTO TMporiecca;
nokaszaTenb aauadarbl; ypaBHeHHME aaualaThl; paboTa Taza B
aauabaTHOM Tmporiecce; m3o0paxkenne B PV- u IS koopauHarax.
B3aumHoe pacnonoxenue agumabatel M u30oTepMbl B PV -
KOOp/IMHATAX.

16.ITonuTponHbIi Ipolecc: ypaBHEHHE MOJIMTPOIHOTO Ipoliecca; Kak
0000IIIeHHBI TPOLIECC, YACTHBIMU CIIy4asiMH 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 PHUIHMEHT TOJe3HOro JAeicTBus. HemocTnxumble yCIoBuUS, 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
pab6otsr; KITJI nukoa.

21.1luxn  uAeanbHOTO KOMIIPECCOpa: OIpeNeieHne KOMIIPEeccopa;
cxema ycTpoiicTBa; nuarpamMma B PV- u TS - koopauHaTax; npoieccsl
CKaTHsl; pabdoTa IUKIA; TEOPETHYECKass MOIIHOCTH JBHUTATENs s
IIPUBO/IA KOMIIpECCOPA.

22.JleficTBUTENbHAS HMHIUKATOPHAs TUarpaMMa OJHOCTYIIEHYATOTO
Kommpeccopa B PV - koopauHarax; ee OTIMYME OT TEOPETUYECKOM;
oobemuoit KIIJ] peampnoro kommpeccopa; 3aBucumoctb KIIJ ot
CO3/1aBa€MOI'0 J1aBJICHHUS.

23./lnarpaMma MHOTOCTYTIEHYATOTO IMMOPUTHEBOTO KoMIipeccopa B PV-
u TS -xoopaunara. IlpuuMHBI HCIOJIB30BAaHUS MHOTOCTYIEHYATBIX
MOPIITHEBBIX KOMITPECCOPOB.

24.1luxkn ¥ cXeMa BO3AYIIHO KOMIIPECCOPHOH  XOJOAMIIBHOM
YCTaHOBKH; Teopernmdeckuid 1wka B PV-u TS koopauHatax;
XOJOAUIBHBIN KO3 (UIIMEHT IIUKIIA; yenbHas paboTa, 3aTpadeHHas B
[IUKJIE; TEOPETUIECKast MOITHOCTh TIPUBOJIA KOMITPECCopa.
25.Du3nuecKkoe COCTOSHUE BEIECTBA: arperaTHoe COCTOSIHUE,
(dazoBbIil mepexon; KpuBble (a30BbIX MepexojoB BemiectBa B pT -
KOOp/AMHATAax; TPOWHAs TOUKA.

26.[TapooOpa3oBanue: mpomecc TmapooOpasoBanwss B PV -
KOOp/MHATAaxX; 30Hbl pa3IMYHBIX arperaTHbIX COCTOSIHUI;
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 TeIioTa
KHUJIKOCTH; TeIJIoTa MapooOpa3oBaHMs; IUJIOMIAJM Ha JUarpaMmme,
COOTBETCTBYIOIIME SHTAIBITUSAM MEPErPETOTO U CyXOT0 HACBIIICHHOTO
napa.

28.ITapooOpa3oBaHue: AuarpaMma BOJISIHOTO T1apa B IS - KOOPMHATAX.
29.11uxn PenkuHa napocunoBoit yctanoBku B PV-u TS koopannaTtax;
cXema MapoCUJIOBOM YCTAaHOBKH; ONMUCaHue 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, XOJIOIMIBHOW YCTaHOBKHU: CXeMa
yCTAaHOBKM; H300paxeHue 1ukna B PV- um TS - koopauHarax;
XOJIOAWJIBHBIN K03 ULIHEHT; pabora, 3aTpayeHHas Ha
OCYILECTBIICHHUE [TUKJIA.

31.BnaxxHplii  BO3AYyX: OMNpEIEICHUE; JuarpaMma arperaTtHoro
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COCTOSIHMSL BOJBI BO BIAXKHOM Bo3ayxe B PV - koopauHarax;
arperaTHble  COCTOSIHMA BOJbl B  BO3/yXe; HACBILICHHBIM U
HEHACBILLICHHBIN BO3/1YX.

32.XapakTepuUCTUKN BJIAXKHOI'O BO3AyXa: aOCOJIOTHAs BJIAXKHOCTH;
OTHOCHUTEJIbHAs BJIQ)KHOCTB; MOJIIPHOE BJIarOCOJIEP’KAHUE;
BJIAr0CO/IeP’KaHKE; CTEIIEHb HACBIILIEHHS.

33.ITapameTpsl BIQXXHOTO BO3yXa: Macca BIXHOTO BO3AyXa; 00beM
BJIQJKHOTO BO3/yXa; IJIOTHOCTh; YHAEIbHBI 00BEM; TemIeparypa;
JIaBJICHUE; MOJIIpHAs 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
NapUUaJbHOrO  JABJIEHUS  BOJSHBIX  IIApOB;  OIpEAcIeHUE
TeMIepaTypbl TOYKH POCHI M MOKPOTO TEPMOMETpa; ONIpeieieHHE
OTHOCHUTEJIbHOM BIQXHOCTH IO TEMIEpaTrypaM CYXOro M MOKpOTO
TEPMOMETPOB

36.OCHOBHBIC TIOHATHS M OIPENEICHUS B TEOPUH TEIIOOOMEHa:
CTallMOHAPHOE M HECTALlMOHAPHOE TEIIOBOE I10JIe; U30TepMHUUECKast
MIOBEPXHOCTD; TEIUIOBO MOTOK; INIOTHOCTH TEIJIOBOI'O OTOKA.
37.CnocoObl  pacnpocTpaHeHHs] TEIUIOTHI:  TeIvlonepeaada WIiH
TEIUI000MEH; TETIONPOBOIHOCTD; KOHBEKIIHS; TETNIOBOE H3ITyUeHHE.
38.TemnonpoBOAHOCTE: ompenenenue; 3akoH Dypwe; KodPIUIUeHT
TEIUIONPOBOJHOCTH; CTAl[MOHApHAsl TEIUIONPOBOJHOCTh B IJIOCKOM
CTeHKe  (OJHOCIONMHOM M MHOTOCIOWHOM);  TepMHUYECKOe
CONPOTUBJICHHUE MJIOCKON OTHOCIIOMHOW CTEHKH.

39.KOHBEKIIMOHHBII  TEMJI00OMEH:  TeMIo0TAa4ya;  MOBEPXHOCTh
TerioooMeHa; 3akoH HproToHa-Puxmana; ko puunenT Temiooraauu
KOHBEKIIMH; BHEIIHEE TEPMOAMHAMUYECKOE COPOTUBIICHUE.
40.JTyuucteii  TeruiooOMeH:  ompeneneHue; 3akoH — CredaHna-
BosbiiMaHa; KO3 GHUIMEHT JTyYHCTOr0 TEII000OMEHa.
41.Tennonepenavya:  ONpeAeNeHHE,  CTallMOHApHBI  Ipolecc
TEIUIONEpeadl 4epe3 HapyKHYK Orpa)Jalollyl0 KOHCTPYKIMIO;
ypaBHEHHE  TeIulonepeaaud;  Kod(pQUIMEHT  Temsonepeaayu;
COIIPOTHBIICHUE TEIUIONEPENAYUE OIPAKIACHHUS.

42.Bujipl TEIII000MEHHBIX aIapaToB.

43.CocTaB KOTEJIbHOM YCTaHOBKH; MPOCTEHIIast cXeMa OTOMUTEIbHON
KOTEJIbHOM; KJIaCCU(PUKAIUs KOTEIbHBIX YCTaHOBOK.

44.CriocoObl  CyLIKW: ONpeJeNeHHe CYIIKH; eCTeCTBEHHas |
WUCKYCCTBEHHAs,  KOHBEKTHBHAs,  KOHIYKTHBHAs;, KOHTaKTHas;
panuanoHHast; KOMOMHUPOBAHHAS.

45.MeTompl XpaHEHHS CENbXO3MPOAYKIIUH; TEPUOIbl XpaHCHUS
CE30HHOW MPOAYKIUU - TIeUeOHBINH, OXTaKICHHS, OCHOBHOM; Ta30BbIi
Y TeMITEPaTyPHBIH PEXKUMBI B XpaHIITUIIAX
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lkana 1 KpUTEPUH OLIECHUBAHUS OTBETa O0YUaIOLIErocs MPECTaBICHbI B Ta0IHIIE

IlIkana Kpurepun oueHnBanus
BCECTOPOHHEE, CHCTEMaTHYecKoe M IIIyOOKOe 3HaHHWE IPOrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIBHOM JIMTEpPaTypHI,
(oTIIMYHO) PEKOMEHIOBAaHHOW ITPOrpaMMOM JUCLMIUIMHBIL, IPAaBUIBHOE pPEILICHUE
3a/1a4u.
[IOJIHOE 3HAaHWE MPOrPaMMHOIO MaTepualla, YCBOCHHME OCHOBHOMU
Ouenka 4 JIUTEPaATYpBbIL, PEKOMEHIOBAHHOM B IIPOTrpaMMme, HaJIN4Yne
(xopo1o) MQJIO3HAUYUTENIBHBIX OIIMOOK B PELICHUWH 3a/Jauyd, WM HEJOCTaTOYHO
II0JIHOE PACKPBITUE COJEPIKAHUE BOIIPOCA.
Ouenka 3 3HaHUE OCHOBHOI'O NPOIPaMMHOI0 MaTepHuajga B MUHUMAaJIbHOM OObeMe,
MIOTPEIIHOCTH HEMPUHIMIINAIBHOTO XapaKTepa B OTBETE HA dK3aMEHE U B
(YIOBIETBOPUTEIHHO)
PEILICHNN 33Ja4H.
Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOTO  IMPOTPAMMHOTO  Marepuala,

(HEey/IOBJIETBOPUTEINILHO)

IIPUHIOHUITNAJIIBHBIC OIIINOKU IIpH OTBCTC HA BOIIPOCHI U B PCIICHUH 3ada4M.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Homep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHbIX

OcHoBanue a1sd
BHECEHUA
U3MEHEHUHN

IToamuce

PactmugpoBka
TIOJIITHCH

Jlata BHECeHUs
U3MECHEHUS




