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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanaBp no HanpasieHuto moarotoBku 35.03.06 ArponHkeHepus TOKEH ObITh MOJATOTOBJICH
K CIEAYIOIMM BHIaM NpO(eCcCHOHATBHOW JEeATeNbHOCTH: HAYYHO-MCCIIEI0BATEIBCKOM, MPOSKTHOM,
MIPOU3BO/ICTBEHHO-TEXHOJIIOTHYECKOH, OpPraHN3allMOHHO-YIIPABICHYECKOH eI TETbHOCTH.

Heap aucuuMmiImHbl — cHOPMHPOBATH y CTyJCHTA CHCTEMY (yHIAMEHTAJIbHBIX 3HAHUI IO

TEIUIOTEXHUKE,

HEOOXOIUMBIX Il TOCIEAYIOMIeH IOATOTOBKM — OakanaBpa,

COOCOOHOIO0 K

3G (GEKTUBHOMY PEIICHUIO IMPAKTHUECKUX 3a/ad CeJIbCKOXO3SHCTBEHHOIO NPOU3BOJCTBA, a TaKKe
CIOCOOCTBYIOIIMX JIaTbHEHIIEMY Pa3BUTHIO IMYHOCTH.
3aga4u AUCHMILIMHBI
U3Y4YUTh OCHOBHBIE 3aKOHBI TEPMOJMHAMHUKU M TEIUIOMAacCOOOMEHa U OBJAJETh METOJAaMH HX
IIPUMEHEHHUSI B IPAKTUYECKON JESITEIbHOCTH;

1.2. Ilnanupyemblie pe3yJbTaTbl 00yUeHHUs 110 JUCHHUILIMHE (IOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIMI)

[Tnanupyembie [Tmanupyemble pe3yabTaTbl 00y4eHUs 110 TUCIUILIHHE
pe3yabTATHI
ocoerms OHOII 3HAHUS YMCHHUS HaBBIKU
(KOMIIETEHITNN )
OIIK-2 OOyuaromuiicas aomkeH | O0yyaromuiics OOyyarommiicss JOHKEH
CIOCOOHOCTH K 3HAaTh OCHOBHBIC 3aKOHBI | JOJDKEH YMETh | BIAJETh HaBBIKAMU
UCIIO0JIb30BaHUIO TEIUIOTEXHHUKH, SIBJICHUS | UCIOJIb30BATh NPOBEJCHHUS  aHalu3a
OCHOBHBIX 3aKOHOB | M TIPOIIECCHI, HA KOTOPHIX | OCHOBHBIE 3aKOHBI | IPUHIIUTIA paboThI
€CTECTBEHHO- OCHOBAHBI MPUHIIMII | TETUNIOTEXHUKH B | TEIUIOBBIX MAalIMH C C
HAYYHBIX JUCIUIUINH | ACUCTBUS 00BEKTOB | IPOQeCcCHOHATHHOM WCTIOJIh30BAHUEM
B IpodeCCHOHATBHOM | PO eCCHOHATBLHOM JeSITeNbHOCTH - | OCHOBHBIX 3aKOHOB
JEATEIbHOCTH nestenpHOCTH U KoTophie | (B1.B.12-V.1) TEIJIOTEXHUKH, SBICHUI
UCTOJb3YIOTCS IS U MIPOLIECCOB, Ha
peteHust KOTOPBIX OCHOBAHBI
npo¢ecCHOHATBHBIX OPUHILIUIIBL  JIeWCTBUA
3amad - (61.B.12-3.1) 00BEKTOB
npodeccuoHambHOM
JeSITeTbHOCTH -
(b1.B.12-H.1)

OIIK-4 OO6yuaromuiicst  mopkeH | OOyvaronuiics OO0yuaromuiicsi JT0JDKEH
CIOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJKEH YMETh | BIQJETh HaBBIKAMH B
WH)KEHEPHBIC 337]a4ll | TEPMOTUHAMUKH W | UCIIOJIb30BaTh OTIpeNIeICHU N Mep

C MCIIOJIb30BAaHUEM | TEIIOMaccooOMeHa OCHOBHbIE 3aKOHBI | TEMJIOBOM  3alllUTBl U
OCHOBHBIX 3aKOHOB | HEOOXOMMEbIE JUTSL | TEPMOTUHAMUKH W | OpraHu3allii  CUCTEM
MEXaHHKH, pelieHusl  MHXKEHEpPHBIX | TeIIoMaccooOMeHa oxnaxzaenus (b1.B.12-
anekTporexuuky, | 3amad (b1.B.12-3.2) TSt peuienus | H.2)
THJIPaBIIHKH, WHXEHEPHBIX 3a1a4
TEPMOJIUHAMUKH U (b1.B.12-Y.2)
TEIIOMaccOOOMeHa
[TK-2 OO6yuatomuiicst  mopkeH | OOyqaronuiics OO0yuaromuiicsi JT0JDKEeH
TOTOBHOCTbD K 3HATh (GU3NYECKYIO | TOJDKEeH yYMETh | BIAJETh HABBIKAMU
Yy4acTHIO B MIPUPOAY pa3pabaTbiBaTh aHayM3a
NIPOBE/ICHUHU TETI00OMEHHBIX TEPMOJIMHAMHYECKYIO | TEPMOJMHAMUYECKOM
HCCJIETOBAaHUM MIPOLIECCOB JJIsl TBEPJBIX | MOJEIH YCTaHOBKH | KAPTHUHBI COCTOSTHUSI




pabounx u TeN u xunkocter | (b1.B.12-V.3) CUCTEMbl AKTUBHBIMU U
texnonornueckux | (b1.B.12-3.3) MMaCCUBHBIMH
IPOIIECCOB MAIINH WCTOYHUKAMU TEIUIOTHI
(b1.B.12-H.3)

2. MecTO TMCHUIIJIMHBI

B cTtpykrype OIIOII

JuctummHa «TernoTeXHuKa OTHOCUTCS K BapuaTuBHOM yacTu bioka 1 (b.1.B.12) ocHoBHOI
npodeccnoHanbHOM 00pa3oBaTeIbHON MPOrpPaMMBbl aKaJeMHUYECKOT0 OakanaBpuaTa 1Mo HaIpaBlICHUIO

OAroToBKM HampasieHuto 35.03.06  ArpounkeHepus,

ABTOMATHU3alHA TCXHOJIOTHUYCCKUX ITPOLCCCOB.

npoduns - DIEKTPoOOOpPYIOBaHHE U

Pa3enbl JMCHMIIMHBI M MEXKIUCHUIIIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYHOIIHMMH) U 00ecieYuBaeMbIMU (MOCIAEYHOIUMH) THCHUIINHAMHA

No HaumenoBaunue

DopmMupyeMble KOMIIETEHLINU

/i1 | 00ecIeYnBaroOIInX Pazgen 1 Pazgen 2 Pazgen 3
(mpeaecTBYIONIUE) U
o0ecreuynBacMbIX
(mocneayrommx)
JTUCIUTIIINH, TIPAKTUK
[TpenmecTByromue TUCIUTIIHHBI
1 ®dusnka OIIK-2, OIIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4
2 Maremartuka OIIK-2, OIIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4
3 TeopeTuyeckas OIIK-2, OIIK-4, OIIK-2, OIIK-4, I[IK-2 | OIIK-2, OIIK-4,
MEXaHHKa ITK-2 I1K-2
4 MareMaTudecKuit OIIK-2, OIIK-4, OIIK-2, OIIK-4, I[IK-2 | OIIK-2, OIIK-4,
aHaJIu3 B ITK-2 [1K-2
arpoOMHKEHEPHUH

HOCJ’IGI[YIOH_II/IC JUCIUIIIIMHBI B y‘le6HOM IJIaHC OTCYTCTBYIOT

3. O0bém AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

O6bem nucuuiuiiHbl coctaBisieT 4 3adetHwsie eauHuiel (3ET), 144 akamemuuecknx daca

(manee yacoB). JlMCIUMIUIMHA U3y4aeTcs B 5 ceMecTp

C.

3.1. Pacnpenesnienne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Buz yuebHoit paboTsI KonnuectBo yacos

KonrakTHas paborta (Bcero) 64
B ToMm unce:

Jlexmmm (JI) 16
[Ipaktuueckue 3anstus (I13) 16
JlabGopaTtopusie 3ansatust (J13) 32
CamocrosiTesbHas padora odyuawiuxcsi (CP) 53
KonTtpoJsb 27




Hroro 144
3.2. Pacnipenesienue y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM
B TOM YHUCJIE
KOHTaKTHasi pabora .
No HaumenoBanue pasnena u Bcero S
o,
TEMBI TEMBI 9acoB b 3 3 CP z
g
1 2 3 4 5 6 7 8
Pa3znen 1. Texuuueckas TepMoIuHAMUKA
11 Beenenue. OcHoBHbIE 1 1 < < <
TIOHSITHSI ¥ OTIPECIICHUS
19 TepMmoanHaMuuecKue 9 5 4 « 3 «
IPOIIECCHI
1.3. | KpyroBele nporiecchbl 13 1 4 6 2 X
1.4. | BonsHoil map 9 2 4 3 X
1.5. | Brnaxusrit Bo3ayx 12 2 4 2 4 X
Pasnen 2 Teopust TermoobMeHa
21, OcHOBBI TEOPUH 9 5 5 4 1 X
TeriooOMeHa
Paznen 3. IlpumeHeHne TEMIOTHI B CETCKOM XO3SICTBE
3.1. | KorenbHble yCTaHOBKH 12 2 6 4 X
3.2 | Oromnenue. BerTunsmus 47 2 6 4 35 X
33 OxpaHa OKpy>XaroIen cpeibl. 5 5 5 « 1 «
OCHOBBI PHEprocOepeKeHus
KonTponb 27 X X X X 27
Hroro 144 16 32 16 53 27

4. CTpyKTYypa U coaepkaHue JUCHUILITHHBI
4.1. Copep:xaHue TUCHMILIHHBI

Paszpnen 1. Texuuueckasi TepMOAMHAMHUKA

Bsenenue

OcHoBHbIe NOHATHSA U onpeaeneHus. [IpenMer TeXHUUECKONH TEPMOJUHAMUKN U €€ METOJIBI.
CBsI3b TEIUIOTEXHUKHU C APYTUMU OTpacisiMu 3HaHUN. OCHOBHBIE 3a/1a4u Kypca.

Pabouee Temo. OcHOBHbIE mMapaMeTpbl COCTOSHHUS. TepMoAMHAMUYecKass CHCTeMa.
PaBHOBECHOE M HEPaBHOBECHOE COCTOSHHE. YpaBHEHHME COCTOSHHUSA. Teruora u paboTa Kak (OpMbI
nmepefaadyd TeIIoThl. TepMomumHamMuyeckuii mporecc. OOpaTuMble W HEOOpaTHMBIE TIPOIIECCHI.
Kpyrossie nmpoueccsl (IIUKIbI).



Cwmecu pabounx Ten. CrocoOwl 3amanusi coctaBa cMecH. COOTHOIICHHE MEXKIYy MacCOBBIMH,
O0BEMHBIMU JIOJISIMH. BbIUKCICHHE TapaMeTpoB COCTOSIHHS cMecu. OrmpeneneHue Kaxymiencs
MOJIEKYJIIPHOM MacChl M ra30BOM MTOCTOSIHHOM cMecH. OnpeeneHne 1aBIeHU KOMIIOHEHTOB.

Tennoemkocts. MaccoBasi, o0beMHass W MOJISIPHAs TEIUIOEMKOCTU. TemIOeMKOCTh MpU
MOCTOSSHHOM O00BEME W JIaBJICHUHU. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIepaTypbl U JaBJICHHUS.
Cpenusis ¥ HUCTUHHAS TEIJIOEMKOCTH. DOpMyibl M TaONMIBI JJisi ONPEACIICHHUS TEIJIOEMKOCTH.
TemnmoemMkocTh cMecu paboyuXx Tel.

ITepBblii 3ak0H TepMoauHAMUKH. CymHOCTh 3akoHa. DopMmynupoBKa 3akoHA. AHAIUTUYECKOE
BBIp@KEHUE 3aKOHA ISl OTKPBITBIX U 3aKpBIThIX cucteM. OrmpenenaeHue padOThl U TEIUIOTHI Yepe3
TEPMOJAMHAMUYECKUE TTapaMETPbl COCTOSIHUS, PV-AUarpaMma. JHTaIbIIU.

Bropoit 3akon TepmoauHamuku. OcHOBHbIE (OPMYIUPOBKH 3aKOHA. AHAIUTHYECKOE
BBIpaXEHHE 3aKOHA. DHTponus. TS-auarpaMmma.

TepMoguHaMHUYecKue MPOLECChI

OO1mee MoHSATHE O TEPMOJAMHAMUYECKOM Tiporiecce. OOIMe METOIbI UCCIICAOBAHUS TPOIIECCOB
U3MEHEHUs COCTOSHUS pabounx Tten. M3o0paxenue B koopauHatax PV u T1S. OcCHOBHBIE
TEPMOJUHAMHYCCKHE MPOIIECChI: N30XOPHBINA, N300apHBINA, N30TCPMUICCKHI, aquabaTHBI — YaCTHBIC
CJIy4au IOJIUTPOMHOTO MpoLecca.

Kpyrosbie npoueccsl

Ob6mee mousitue o KpyroBom mporecce. [Ipsamoit u oOparnbiii nukn Kapho, ux anamus.
Tepmoguaamuueckuii KIT/{ n xomonunbHblil KodpPuimeHT.

[ukner asurareneit BHyTpeHHero cropanus ([IBC). Lukibl ¢ M30XOpHBIM U H300apHBIM
MOABOJOM TeIIOThl. M300pakeHne HMKIOB B PV- U TS- auarpammax. TepmMoJWHaMHYECKHE U
skcepruueckue KIIJ] nuknon. CpaBHuTenbHbIM aHam3 nukioB JIBC.

[{ukier ra3orypOuHHBIX ycTaHoBOK (I'TY). Ilukina ¢ M30XOpPHBIM M HM300apHBIM IOJBOJIOM
terioTel. PerenepatuBHbie 1ukiasl ['TY. M3o0pakenue 1ukioB B PV uU TS jAuarpaMmax.
Tepmoannamuueckue KI1/I nuxnos. CpaBHuTenbHbIi ananus nukios ['TY.

[Mukn wuaeanbHOrO Komrmpeccopa. Kiaccudukaius KOMIPECCOPOB W TMPHUHIMI JCHCTBHUS.
Nunukartopuas nuarpamma. M3otepmudeckoe, annadaTtHoe U moautpornHoe cxatue. [lomnas pabora,
3aTpadeHHas Ha MPUBOJ KoMIipeccopa. MHoroctymneH4aroe cxxatue. M3o0pakeHue MUKiIoB B pV- u TS-
nuarpammax. KIT/] kommpeccopa.

[{ukn xomoauiIbHBIX ycTaHOBOK. Kiaccudukaius XOIOAUIBHBIX yCTaHOBOK. PabGouume Tena.
XonoauabHbIM  KO3(POUIIMEHT W  XOJOJOTPOU3BOAUTEIBHOCTh. [lUKI BO3MYIIHONW XOJOAUIBEHOMN
ycTaHOBKU. [[WMKIBI MapoBBIX KOMIPECCHOHHBIX YCTaHOBOK. I[lonsitue 00 aOCOpOIMOHHBIX U
MApOKEKTOPHBIX XOJOAWIBHBIX YCTAHOBKAX.

TennoBoit Hacoc. [IpuHIMIT pabOTHI TETIIOBOTO HACOCA.

Boasinoii map

duznyeckoe cocTosiHue BerlecTBa. [Iporecc mapooOpazoBaHus B PV- u TS- KOOpAMHATAX.
Tepmonunamudeckue TaOMHITBI BOJBI W BOJASHOTO mapa. Pv-, Ts-, IS- amarpaMMbl BOJSHOTO Mapa.
Pacyer TepMoaMHAMHUYECKUX MPOLIECCOB BOASHOTO Tapa ¢ MOMOIIbI0 Tabmuil. [IpuHIMnmanbHas
cxeMa nmapocwioBoil yctaHoBKH. [{ukn PenknHa. BiusHue HadallbHBIX M KOHEYHBIX MMapaMEeTPOB HA
tepmuueckuii KI1/] nukna Peakuna. M3o0paxenue nukina B pV-, TS- nuarpamMax. [TyTu moBsIeHUs
SKOHOMUYHOCTH MTAPOCHIIOBBIX YCTAaHOBOK. Terio(puKanoHHbIN UK.

Bnaxubiii Bo3ayx. Omnpenenenuve mnoHATUs «Brnaxubeii Bo3ayx». OCHOBHBIE BEITWYHUHBI,
XapaKTEPU3YIOIINE COCTOSHHS BJIKHOrO Bo3ayxa. ld- gumarpamma BjakHOrO Bo3ayxa. Pacuer
OCHOBHBIX TIPOIECCOB (TIOJIOTPEB, CYIIKAa, CMECH BO3yXa U Pa3IMYHbIX MapoB).

Paszgen 2. Teopusi TenmioodmMeHa

OcCHOBBI TEOPHUH TEMJIO0OMEHA

[Ipeamer u 3amaun Teopuu. 3HAUCHHUE TETUIOOOMEHA B MPOMBINIIIEHHBIX Tporieccax. OCHOBHBIE
MOHATUSA U ompejaesieHus. Buabl nepeHoca TEmIOThI: TEIUIONPOBOJAHOCTh, KOHBEKIUS U U3IIyYCHHE.
CnoHBIH TEer1000MEH.

TemooOMeH TemONMpPoBOIHOCTEIO. OCHOBHBIE TMOHSATHS M omnpeneicHus. 3akoH Dypee.
HubdepennnanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  KoadduimeHT  TEmaonmpoBOAHOCTH.



TenmonpoBOAHOCT,  OJHOCIOMHOM W  MHOTOCIOMHOM IUIOCKOM CTE€HKH, MWIMHAPUYECKOW U
chepuuecKoil CTEHOK.

KonBekTuBHBIA TeriooOMeH. OCHOBHBIE TOHATHS W OMNpesencHus. YpaBHeHue HproToHa-
Puxmana, KO3 GHUIMEHT TEIIOOTAAYH.

TemnooOmen nznydenreMm. OCHOBHBIE MOHSITHSI U ONPEEIICHHUS, TEIIOBOM OanaHC JTy4HCTOTrO
TerI000MeHa. 3aKOHBI TEIIOBOTO U3MydeHHs. Terioo0MeH U3TydeHHEeM MEXKIY TeIaMu.

Cnoxnbiid TermooOMeH. Teruionepenavya depe3 OJHOCIONHYI0O M MHOTOCJIOWHYIO IUIOCKYIO,
WINHAPUYECKYI0, cheprudeckyto crenku. Koadduuuent rermonepenaun. TernoBas H30sIus.

OcHOBBI pacyeTa TEMJI00OMEHHBIX ANNAPATOB

Haznauenue, kmaccudukanus M CXeMbl TEIUIOOOMEHHBIX ammaparoB. [IpuHuun pacuera
TEIUIOOOMEHHBIX ammnapaToB. KOHCTPYKTHBHBI M MOBEPOYHBIM pacyeT TenJ00OMEHHBIX almapaToB.
Cpenuuii Temmneparypublii Hamop. CoBpeMeHHBIE KOHCTPYKLIMH TpyO4aTblX W IUIACTHHYATHIX
anmnaparos.

Pa3nen 3. [IpuMeHeHne TEIJIOTHI B CEJILCKOM XO0351iiCTBE

KorenbHbIe yCTAHOBKH

TonnuBo, €ero BUAbl U XapaKTEPUCTUKU. DJIEMEHTAPHBIM COCTaB TOIUIMBA. TeruioTa CropaHus
TOIINBA. Y CJIOBHOE TOILUIMBO. [Ipo6iieMbl 5KOHOMMHM TOIIMBA U ITYTH €€ perieHust. OCHOBBI TOPeHUs U
OpraHM3alysl CXKUTaHWsl TOIUIMBA. PacyeTbl MpoLEecCOB TOPEHUS pa3iMYHbIX BUIOB TOIUIMBA.
Teopernueckoe onpeneneHne He0OX0MMOro KoaruuecTBa Bo3ayxa. Koadduuuent nzbpitka Bo3nyxa.

Kotnbl 1 koTenpHble ycTaHOBKH. OcHOBHBIE OHATHS. Kitaccuukanus 1 ycTpoicTBO MapoBbIX
U BOJOIpelHBIX KOTIOB. TeruoHocurenn. OCHOBBI TEIUIOBOTO pacdyeTa KOTEJBbHBIX arperaros.
Temnosoit 6anmanc, KIIJ[ kortenpHoro arperata. Pacxon TtommBa, yJenbHBIM pacxoj] TOIUIMBA.
BcnomoratensHoe 000py10BaHNE KOTEIbHBIX YCTAaHOBOK.

Oronienune

MoOIHOCTb CUCTEMBI OTOIUICHHUS.

OOmme cBeneHus, KiaacCHU(UKAIUMS CHUCTEM OTOIUICHHS. BHIIBI TEMmIoOHOCUTENeH cucremM
orormieHust. OrtonurenbHble (HarpeBaTenbHble) mNpubopsl. Kiaccudukanmsa. TerutoBol pacuer
OTONUTENBHBIX MpHOOpoB. CucteMbl BoJsHOTO oToruieHus. Kiaccupukanus v yCcTpoOHCTBO cUCTEM
BOJIIHOTO oToIUieHus. Bo3nymHoe otorutenue. Knaccugukainus u ycTpoCTBO CHCTEM BO3IYIIHOTO
ororuieHud. [IpuHnumne! pacuera.

Bentuasnus

Mukpoxknumar  nomewmeHus.  Ilapamerpel  mMukpokinmmara.  BimsHume — nmapameTpos
MHUKPOKJIMMAaTa Ha HPOAYKTUBHOCTH CEIbCKOXO3IWCTBEHHOIO Mpou3BojacTBa. Kiaccudukauus u
YCTPOMCTBO CUCTEM BEHTWISLMHM U KOHAMIIMOHUPOBAHUS Bo3ayxa. Pacuer Bo3ayxoodbmeHa. Beibop u
pacuer oOopynoBanus. IlpuMeHeHHe TENmIOTHl B KYJNbTUBALMOHHBIX COOpYXeHUsX. Cucrembl
BEHTWISILIUM U OTOIUICHUS KUBOTHOBOAUECKUX MoMelieHn. [Topsaqok mpoekTHpoBaHus BEH TSN,

OxpaHna okpy:kawe cpeabl

Bri6pocsl B aTMochepy (TEemIoreHepupyomux yCTPOUCTB, OT BEHTUJISIIMOHHBIX CUCTEM) U UX
BIIMSIHME Ha OKpYKarollyto cpexny. IIpenenbHo-10MyCcTUMbIe KOHIIEHTPALlMU BBIOPOCOB B aTMochepy
(ITIK): makcumanbHO-CyTOUHBIE M cpeHecyTouHble. PaccesHue Bpeanocteil B armocdepe. [lonsarue
0 mpenaenbHO-nomycTuMbIX BbiOpocax (IIB/I). Ilpumenenue ¢GuIbTpOB M JIPYTUX YCTPOMCTB ISt
OYHCTKHU BHIOPOCOB.

OcHoBBI JHeprocoepekeHnst
OcCHOBHBIE HaIlpaBJIEHUS SKOHOMUHN 3HEPrOPECYPCOB B arpOIPOMBINUIEHHOM KoMIuiekce. [1oBbienue
3(G(GEKTUBHOCTH SHEPreTUYECKOr0 M SHEProucrHojb3yrouiero obopynoBanus. lcmonb3oBaHue
TEIUIOTHl YJAJIIEMOTO BO3JyXa J>XMBOTHOBOAUECKHUX IMOMEIIEHUH. YTHIN3allMOHHBIE YCTaHOBKH,
MoKa3aTen ux paboTbl

4.2. Conepxanue JeKI Ui



/o

HaumenoBanue nexknuit

Kom-Bo
YacoB

BBenenue. OcHOBHBbIE IOHSITHA U ONpPede/IeHUsA

[IpeameT TeXHUYECKOW TEPMOJAMHAMUKH U €€ MeToibl. Pabouee Teno. OcHOBHBIE
napameTpsl cocrosinug. Cmecu pabouux Tten. TermmoemkocTh. [lepBblil 3akoH U
BTOpPOH TEPMOJUHAMUKH.

TepmoauHamMu4ecKkue npouecchl
OO11ee noHATHE O TEPMOJUHAMUYECKOM Iporiecce. M300paxeHne B KOOpJuHATaxX
pVv u Ts. OcHOBHBIE TEPMOAMHAMUYECKUE TIPOLIECCHI

Kpyrosbie npoueccol

OOmiee nmonstue 0 KpyroBoM mnpouecce. IIpsmoit u oOparusiii mukn Kapno, ux
ananmu3. Tepmomunamuueckuii KIIJ u xomomwibHbld KO3 dummeHT. Lukms
nsurarens BHyTpeHHero cropanus (IBC). Llukibl ra3oTypOMHHBIX YCTaHOBOK.
Mukn wuneanpHOoro kommpeccopa. LMK XONOAWIBHBIX YCTAHOBOK. TersioBoii
Hacoc. [TpuHuun paboTsl TEMI0BOro Hacoca.

Boasinoii map

dusndeckoe cocTosiHUE BemecTBa. [Ipomecc mapooOpa3oBanus B PV U TS
KOOpAMHATax. PacueT TepMOJAMHAMUYECKUX TMPOLECCOB BOJASHOTO Tapa C
moMoIIpi0 Tabmuiy u IS- muarpamwmel. [lpuHOHMNIAATRHAS cXeMa MapOCHIIOBOM
ycraHoBkH. [{ukn PenkuHa. BriusiHMe HayalbHBIX M KOHEYHBIX IMApaMETPOB Ha
tepmuueckuit KI1/] mukna Penkuna. M3o0pakenne uukia pv, TS, IS- nnarpammax.
[TyTn NOBBIICHUSI SKOHOMHUYHOCTH TAPOCUIIOBBIX YCTaHOBOK.

Biaxkublii BO31yX.
OCHOBHBIC BCITUYUHBI, XapPaKTEPU3YIOIIHE COCTOSHHE BJIAKHOrO Bo3myxa. ld-
JarpaMmMa BJIGKHOTO Bo3yxa. PacueT 0OCHOBHBIX ITPOLIECCOB

OcHoBbI Teopuu TemjaooOmeHna. Ilpenmer m 3amaun Teopun. Bunel mepenoca
Ter1oThl. TermnooOMeH TemIonpoBoIHOCTRIO. 3akoH @Dypbe. KoHBEKTHBHBIN
TerioooMeH.  YpaBHeHue HploroHa-Puxmana. TemnooOMeH — u3mydyeHUEM.
Croxublil TeruioooMeH. Koaddurment Tennonepenauu. Tenopast n3onsnusi.

Koreabnble yeranoBkH. TOIUINBO, €ro BUJBI U XapaKTEPUCTUKU. DIIEMEHTApHBIH
COCTaB TOIIMBA. TemjaoTa CropaHusi TOIUIMBA. YCIOBHOE TOIIMBO. [IpoGiiemsl
SKOHOMMH TOIUIMBA U MyTH ee peuieHus. OCHOBBI TOPEHHS M OpraHu3aLus
C)KMTaHUs TOIUIMBA. PacdeTsl MpoLeccOoB IOpEeHUs pas3INYHBIX BHUIOB TOIUIMBA.
Teoperuueckoe onpeeneHre Heo0XoMMOro koauuectsa Bo3ayxa. Koadduument
n30bITKa BO3AyXa. KoTinel M KOTenbHbIE YCTaHOBKM. (OCHOBHBIE IOHSATHS.
Knaccudpukanmss ©u  yCTpOWCTBO  TMApOBBIX W BOAOTPEHHBIX  KOTJIOB.
Temmonocurenu. OCHOBBI TEIUIOBOTO pacyeTa KOTEIbHBIX arperaroB. TemioBoi
6ananc KIIJ] korenpHOro arperara. Pacxon TomimBa, yaenbHbIH pacXxo/] TOIINBA.
BcnomorarensHoe 000py10BaHHE KOTEIbHBIX YCTAaHOBOK.

OTtomiienne. Bentuasinus

MortHocTh cucteMbl otoruieHus. OOmme cBeAeHUs, KiIacCu(UKAIUSI CHCTEM
oToruieHusA. Bwuabsl TemioHocurtene cucteM OTomieHus. (OTONUTENbHbIC
(marpeBarenbHbIe) puOOpHl. Kitaccudukanus. TenmoBol pacdeT OTOMUTENbHBIX
npubopoB. Cucrembl BoAsHOro ortoruieHusd. Kiaccudukanuss u  ycTpoilcTBO
CUCTeM BOJSHOTO oOTormueHus. BozaymHoe ortomnenue. Knaccudukamus u
YCTPOMCTBO CUCTEM BO3AYIIHOrO OTOIUIeHUd. [IpuHImmnel pacyera. MUKpoKInMaT
nomenieHus. [lapameTpsl MUKpoknanMmaTa. BiusiHue mapaMeTpoB MHUKpPOKJIMMATA
Ha MPOAYKTHBHOCTH CEIHCKOXO3SMCTBEHHOTO MpOoM3BojAcTBa. Knaccubukamus u
YCTPOMCTBO CHUCTEM BEHTWISILMM W KOHIMIMOHUPOBAHUs BO3ayxa. Pacuer
BO3IyX000MeHa. Beibop u pacueT o0opyaoBaHusI.

Oxpana okpy:xawomeii cpeabl. OCHOBBI JHeprocoepeKeHnst
Bri6pockl B atMocepy (TEIIOreHepupyIMMX YCTPOHCTB, OT BEHTHISAIIMOHHBIX




CHCTEM) M HX BIHUSHHE Ha OKpYXarwllylo cpeny. llpenenbHO-I0MyCTHMBbIE
KoHIeHTpanuu BbIOpocoB B atrmochepy (ITJIK): MakcumaabHO-CyTOYHBIC H
cpeanecyrounsle. PaccessHue BpenHocteil B atmocdepe. Ilonstue o mpenenbHO-
nomyctuMbix BeiOpocax (I1BJ]). [Ipumenenne GpuUiabTpoB U APYrux YCTPOUCTB IS
OYMCTKH BBIOpOCcOB. OCHOBHBIC HANpABICHUS SKOHOMHUH JHEPropecypcoB B
arponpoOMbIIIIEHHOM KOMIIJIEKCE

HTtoro 16
4.3. Conep:xanue JJadOPATOPHBIX 3AHATHH
No . Kon-Bo
W HaumenoBanue 1a00paTOpHBIX 3aHATUN qacoB
1. | Onpenenenne n300apHON TETUIOEMKOCTH BO3/IyXa 2
2. | OnpeneneHne XOI0IMIBHOTO KO UITUEHTA 2
3. | V3ydyeHnue cBOICTB BIaKHOTO BO3AYyXa 2
4. | OnpeneneHue OTOMUTEIHHOTO KO GUITMEHTA KOHIUIIOHEPA 2
5. | Uzydyenue mporecca ocymieHus BO3yxa KOHJICHCAIIMOHHBIM CIIOCOOOM 2
6. | Onpenenenne kodduIMEeHTa KOHBEKTUBHON TEIJIOOTJAuN 2
7. | Onpenenenue kodduIMeHTa TeIIONPOBOJHOCTH CTPOUTEIBHOTO MeCKa 2
8 HccnenoBanmne pexuma MOpIMOTOKa B TEINIOOOMEHHUKE «Tpyba B TpyOe». 9
" | UccnenoBanue peskxrMa MpOTUBOTOKA B TEIUIOOOMEHHUKE «TpyOa B TpyoOe».
9. | M3yuenue ycTpoiicTBa KOTEJIBHON YCTAaHOBKU 2
10. W3yuenne KOHCTPYKIUH >KapOTpyOHO-IBIMOTAPHOTO MApOBOT0 KOTJIA HU3KOTO 9
nasneHus (Ha npumepe [[-721A)
11. | U3ydyenue nporecca XMUMBOAOOYHCTKH 2
12. | V3yuyeHue TenIoBOI cXxeMbl MapoOBOro KOTJIa 2
13. | M3y4yeHue TenaoBoil cxeMbl BOAOIPEHHOro KoTiaa 2
14. | Cnoco6bl U cpenicTBa ONpeAesieHUsl mapaMeTpoB pabOThl BEHTHIISITOPA 2
15. | Onpenenenue pabouelt TOUKH BEHTUIIATOpA 2
16. | UccnemoBanue BO3ayXopacpeaeuTeIsi pABHOMEPHOW pa3aaun 2
Hroro 32
4.4. Conep:xaHue NPpaKTHYECKUX 3aHATHI
Ne o Komn-Bo
wn HanmeHoBaHMe PaKTUYECKUX 3aHATHH qacon
1. PacueT B031yX000MEHA )KUBOTHOBOYECKUX TTOMEIIICHUN 2
2. TermmoBoii OajaHC KUBOTHOBOJUYECKAX ITOMEIEHUHA 4
3. AdpoIHAMHYECKHUH pacueT BEHTHJISLIMOHHON CETH, BBIOOP BEHTUIISTOpA 4
4. Pacuer xanopudgepa 4
HTtoro 16

4.5. Buabl 1 coaep:kaHue caMOCTOATEIbHON padoThI 00y4arOIMXCs

4.5.1. Buasl caMoCTOSITENIbHON paboThl 00yJaromuxcs

Buel camocToaTenbHOM paboThl 00yJaroImuXCs KOIM4YecTBO 4aCOB

IToaroToBKa K MpakTHYECKUM, JTaOOPATOPHBIM paboTaMm H K

20




3alUTe J1abopaToOpHBIX paboT

Texanveckoe TepMOAMHAMUKA 13
Teopus TennooOMeHHHKA 10
IIprMeHeHNe TEeIUIOThI B CEIBCKOM XO351CTBE 10
Hroro 53

4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOThI 00yUYarOImuXCs

No Kon-Bo
W HaumeHnoBaHue TeM U BOIIPOCOB qacoB
1 TepMoaMHaMHYECKHE POLECCHI 1
2 Kpyrossie mporieccsl 2
3 BopsHoii map 4
4 Id — quarpamma. 2
S) TensooOMeHHbIE annapaThl 3
6 KorenbHble ycTaHOBKU 2
7 [ToTrepu TEmIOTHI Yepe3 orpa)Ialone KOHCTPYKIUN 5
8 ITpoBepka HapYKHBIX OTpaXKJICHUH Ha IPeMET 00pa30BaHus KOHJIEHCATa 2
9 3aTpaThl TEIJIOTHI HA UCIIAPEHUE BJIATU 2
10 Tennora, BeIIENsIEMAs )KUBOTHBIMU 2
11 | Onpenenenue TeMnepaTypbsl HPUTOYHOTO BO3yXa 2
12 | Bo3nyxooOMeH Ha pa3baBiieHHE BiIaru 2
13 | Bo3myxooOMeH nipy OJTHOBPEMEHHOM YJAIICHUN U3 TTIOMEIIICHUS 2

U30BITOYHOM TEIUIOTHI M BJIaru
14 | Bo3nyxooOMeH no JonyCTUMON KOHIIEHTPAIlMH YTJIEKUCIIOro ra3a 2
15 | Bo3nyxooOMeH o HOpMaM pacxoja cBexxero Bo3ayxa Ha 100 kr 2
’KUBOW MacChl )KUBOTHOTO (IITHI[bI)
16 MOIITHOCTEb CUCTEMBI OTOILIEHUS 2
17 | Pacuer kanopudep 2
18 Br10op crucTeMbl BEHTUIISIIUN 2
19 | IlpuHuMnuanbHas cxema U a3poJUHAMUYECKUN pacdyeT MPUTOYHON 2
KaMepbl
20 | AspoauHaMHYeCKH pacyeT HarHeTaTelbHOM YacTH BEHTUIISAILIMOHHON 5
ceTn
21 | Beibop u pacyeT MOITHOCTH NMPHUBOJIA BEHTHIIATOPA 2
22 | PacueT BO31yXOBBIOPOCHBIX IIAXT 2
23 | OCHOBBI YHEPrOCOEPEIKEHHSI 1
HTroro 53
5. YueOHO-MeTOANYEeCKOe 00ecTieYeHre CaMOCTOAITEIbHOM pa0doThl 00y4aromuxcst
VYuebHo-MeToanueckue pazpabotku umerorcs B Hayurnoit  6ubmmoreke dI'BOY BO OxHo-
VYpaneckuii 'AY:

1. Meronnyeckue yKazaHUS [UISI CaMOCTOSITENBHOW paboTel mo muctumuimHe "TermorexHuka"

[DnekTpoHHbIi pecypc] : s 00ydJaromuXcs MO HAIlpaBICHUIO OArOTOBKH OakaaBpoB: 35.03.06
ATpOVH)KEHEPHS. [Tpodumu: DnexTpoodopyIoBaHHE " AEKTPOTEXHOJIOTHH;
DIEeKTPOTEINIO00ECIICUCHHE ~ MYHUIMIIAIBHBIX ~ oOpa3oBaHWi;  DJEKTpOOOOpYJAOBaHHE U
ABTOMATH3AINS TEXHOJOTHYECKUX IPOIECCOB; DJIEKTPOCHAOKEHHE TPENNPHUATHN (TIPUKIIATHOMN).



®opma obyueHus - ounasi, 3aouHas / coct.: I'. A. Kpyrnos, O. A. I'ycea, O. C. Bonkosa ; FOxHo-
VYpaneckuii 'AY, Uactutyt arpounmkeHepun .— Yenaounck: HOxuo-Ypansckuii [AY, 2017 .—
57 ¢ : wi, Tabm. — buOmmorp.: c¢. 57 (2 Ha3B.). Pexum pgocryma:
http://192.168.0.1:8080/localdocs/tvgs/30.pdf
6. ®OH/I OLIEHOYHBIX CPEeICTB JIJIS MPOBeIeHH s
NMPOMEKYTOYHOH aTTeCTAIMU 00y4a0IIMXCH

Jlns yCcTaHOBJICHUSI COOTBETCTBUS YPOBHS MOATOTOBKM oOydarommxcs TpedoBanusm PI'OC

BO pa3pabotan (oHI OLIEHOYHBIX CPEACTB JUI TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH W MPOBEIEHUS
IIPOMEKYTOUHOM arrecTauuu oOyyaroliuxcss Mo JucuuiuiMHe. @DOHA OLEHOYHBIX CPENCTB
npencrasieH B [Ipunoxxennn Nel.

7. OCHOBHAA M IOTOJIHUTEJIbHAS y4eOHasl TUTEePATypa, He00OX0AUMAas 1JIs OCBOCHUS
JUCHHUILIHHBI

OcHoOBHas 1 JOITOJIHMTCIIbHAs yqe6Haﬂ JIATCPATypa UMCCTCS B HaquofI OHOIHNOTEKE u

ANEKTPOHHON HHPOpMaImoHHO-00pa3oBarensHoi cpene @I'EOY BO I0xHO-Ypansckuii [AY.

OcHoBHas IMTEpaTypa

1. Kpyrmoos I'. A. Temmorexumka [DnekTpoHHBIA pecypc]: yuebnoe mocodume / Kpyrmos I'. A.,

Bynrakosa P. 1.. Kpyruosa E. C.; UT'AY. Yenaounck: UT'AY, 2008.- 229 ¢. Pexum gocryia:

http://192.168.0.1:8080/localdocs/tvgs/1.pdf.
Kpyroos I'. A. Temnorexunka [DnexkrpoHubd pecypel: vueb. mocodue / I'. A. Kpyrios, P. N.

bymrakosa, E. C. KpymioBa. Mocksa: Jlagp, 2012.- 208 c¢. PexnMm pgocrynoa:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3900.
Cunsascknii 0. B. COOpHHEK 3a7a4 10 KYPCY TEIUIOTEXHUKA [DmaexkTpoHHblil pecypc]: MockBa:

THUOP/, 2010.- 128 C Pexum JTIOCTVIIA:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=4907.

JlonoJIHNTEeIbHAS JINTEpPaTypa

. AmepxanoB P. A. Temmorexumka [Tekcr]: yvueOnmk musg By3oB / P.A. Amepxanon, B.X.
JlparagoB. M.: DHeproaromusaar, 2006.- 432 c.

. AmepxanoB P. A. Okcrulyaranus TeIJIO9HEPreTHYECKMX YCTaHOBOK M cucrteM [Tekcr]:
yueOHuk / P. A. AwmepxanoB, I'. II. Epomenkxo, E. B. IllenumanoBa ; moxn pex. P. A.
AwmepxanoBa. M.: DOHeproaromusnart, 2008.- 448 ¢

. 3axapoB A. A. [lpumeHeHue TEIUIOTHI B celdbckoM Xxo3siiicTBe [Tekct]. M.: Arponpomusiar,
1986.- 287c

. Kpyrmos I'. A. Tenmorexuuka [Tekcr]: yuedbnoe mocodue / I'. A. Kpyrnos, P. . Bynrakosa, E.
C. Kpyrnosa. CIT0.: JIaus, 2010.- 208 c.

. PabunoBuu O. M. COopHHK 3a7a4 Mo TexHU4YecKor TepmoanHamuke [Tekct]: Yuebd.mocobue
JUIsl TeXHUKYMOB. M.: MamunocTtpoenue, 1969.- 376¢.

. Temmorexnuka [Tekcr] / JIlvkauua B.H..Illatpos M.I'..Kamdep I".M.u ap.:ITox pen.JIvkanuna
B.H.. M.: Beicmiag mkoia, 2003.- 671c.

. Temnorexnuka [Tekcr]: yueOnuk mns By3oB / B. H. Jlykanun [um nap.] ; mox pen. B. H.
Jlykanuna. M.: Beiciiast mikona, 2006.- 671c.

. TemosHepreTuyeckne yCTaHOBKHM U CUCTEMbI cellbckoro xossiiictBa [Tekcr] / AmepxaHoB
P.A.,beccapab A.C.,[IparanoB b.X. u nap.;Ilox pen.b,X./Iparanosa. M.: Komoc-IIpecc, 2002.-
424c.

Ilepuoauyeckue u3aaHusA:
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file:///C:/Documents%20and%20Settings/Admin/Мои%20документы/Downloads/Синявский%20Ю.%20В.%20Сборник%20задач%20по%20курсу%20теплотехника%20%5bЭлектронный%20ресурс%5d:%20Москва:%20ГИОРД,%202010.-%20128%20с.%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_cid=25&pl1_id=4907
file:///C:/Documents%20and%20Settings/Admin/Мои%20документы/Downloads/Синявский%20Ю.%20В.%20Сборник%20задач%20по%20курсу%20теплотехника%20%5bЭлектронный%20ресурс%5d:%20Москва:%20ГИОРД,%202010.-%20128%20с.%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_cid=25&pl1_id=4907
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c15133&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c15133&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKSN%5c%5c1512&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKSN%5c%5c1512&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c28900&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c28900&__SemesterType=0

«[Ipubopel W TEXHUKA OKCIepUMEHTa», «JlocTmkeHns Hayku W TexHHKH B AlIK»,
«MexaHuzansi M OJeKTpU(UKAIMS  CEIbCKOro  Xo3siicTBay,  «CHOMpPCKHMI  BECTHHK
CEJIbCKOXO3SIMCTBEHHOM Haykn», «CelbCKOXO3SIMCTBEHHBIE MAlIMHBI M TEXHOJIOrum», «Poccuiickas
CEJIbCKOXO035IMCTBEHHAS HayKa», «CBETOTEXHUKA», « DHEPTrOHAAZ0PY.

8. Pecypchl nHpOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHeT», HE0OX0AUMbIE
JJIS1 OCBOCHHUS AMCHHUILIHHDBI

1. EnuHOoe OKHO J0cTyna K yaeOHO-METOIMYECKUM pa3padoTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. YuuBepcurerckas ouodamorexka ONLINE http://biblioclub.ru

9. MeToauvecKkue YKa3aHUsA Il 00y4al0IIUXCHA 110 OCBOCHUIO JUCUMILIHHbI

VYueOHo-MeTouecKre pa3padoTku uMeroTes B Haydynoit  Oubnmoreke u ANEKTPOHHON
uHpopMannoHHO-00pa3oBarenbHO cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. UccnenoBaHue pexMMOB TEIJIOOOMEHHBIX anIapaTroB [DJIEKTPOHHBIN pecypc]| : IPaKTHUKyM K
nabopatopHbiM paboTam ISl MOATOTOBKM OakallaBpoB, OOydYarOIIUXCsl MO HAMpPaBICHUIO
35.03.06 "Arpoumxkenepus", mpodmIs "DIEKTPOTEIIOOO0ECTICUCHUE MYHHUIIUITATHHBIX
obpazoBanuit" / coct.: I. A. Kpyrmo, O. C. BonkoBa ; HOxuo-Ypanbckuii 'AY .—
Uensounck: FOxuo-Ypansckuit 'AY, 2016 .— 32 c. : un., tabin. — 0,9 MB .— [octyn u3
JoKanpHOU cetw - http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Joctym u3 cetn UnTepHerT:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf.

10. UndopmanuoHHbIe TEXHOJOTHH, HCIIOJIb3YyeMble IPH OCYIIECTBJIEHHH 00Pa30BaTe/IbLHOI0
npouecca 1o AUCHUILINHE, BKJIIOYas NepedyeHb MPOrPaMMHOIo odecnedeHust 1
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM,

B HayuHoii OubnnoTeke ¢ TepMHUHAIBHBIX CTAHIIMNA MTPEIOCTABIISETCS AOCTYI K 0a3aM JTaHHBIX:
- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (uHpopmanronHo-cripaBoyHas cucrema [[OCToB);

- «Cenpx03TeXHUKA» (aBTOMATU3UPOBAHHAS CIIPABOYHASI CUCTEMA).

[Tporpammuoe obecrieuenue: Kompas, AutoCad.

11. MaTepuanbHo-TeXHU4YecKasi 6a3a, Heo0XoAUMAas /15l OCYLeCTBICHUSA
00pa30BaTeIbHOIO NMpPoOLECca MO0 JUCHHUIINHE

ITepedyenb y4eOHbIX 1a0opaTopuii, ayIMTOPHIl, KOMIILIOTEPHBIX KJIACCOB
1. JJabopaTopusi TEXHUYECKON TEPMOTMHAMHUKHU

2. Jlaboparopus TOY u BEHTHIALUN

3. JlJaGopaTopust XOJIOIMIHBHOM TEXHUKH

IlepeyeHb OCHOBHOIO y4eOHO-12a00paTOPHOI0 000PY/A0BAHUS
1. OneKTpupUIMPOBAHHBIE CTEHABI 110 TEIIOPHEPTETHUECKUM YCTaHOBKaM
2. MaxkeTsl TCINIOOHEPTCTUUCCKHUX YCTAHOBOK

12. UnHoBaumoHHbIe GOpMBbI 00pa30BaTEJIbHbIX TEXHOJIOTHIH


http://192.168.0.1:8080/localdocs/tvgs/19.pdf
http://192.168.0.1:8080/localdocs/tvgs/19.pdf
http://192.168.0.1:8080/localdocs/tvgs/19.pdf
http://188.43.29.221:8080/webdocs/tvgs/19.pdf
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1. KommnereHumu ¢ yka3aHnueM 3Tana ux popmupoBanus B npouecce ocsoenusi OIIOIT

KomneTeHuun 1o 1aHHOW TUCIUIUINHE GOPMUPYIOTCS HA IPOABUHYTOM dTare.

[Tnanupyemblie [Tmanupyemblie pe3yabTaTbl 00yUEHUS 110 TUCITUILTHHE
pe3ysbTaThl
oceoerms OIIOII 3HaHUS YMEHUS HaBBIKH
(KOMIIETEHITNN )
OIIK-2 OOyuvaromumiics  gomkeH | OOyJarommiics OOyyarommiicst JOHKECH
CHOCOOHOCTH K 3HAaTh OCHOBHBIC 3aKOHBI | JOJDKEH YMETh | BIIAJICTh HaBBIKAMU
UCTIOJIb30BaHUIO TEIJIOTEXHUKH, SIBJICHUS | UCTIOIH30BATh MpOBEACHUSL  aHalIM3a
OCHOBHBIX 3aKOHOB | U TIPOIIECCHI, HA KOTOPHIX | OCHOBHBIE 3aKOHBI | IPUHIIUTIA paboThI
€CTECTBEHHO- OCHOBAHBI HNPUHIUIBI | TETJIOTEXHUKU TEIUIOBBIX MAIIUH C C
HAYYHBIX JUCIUIUIAH | JCUCTBUS 00BEKTOB | IPOQECCHOHATBHOI UCIIOJIb30BaHUEM
B IPOeCCHOHATIBHOH | PO eCCHOHATTEHON nestenpHocTH - (B1.B. | OCHOBHBIX 3aKOHOB
JeSITeIIbHOCTH JeSTebHOCTH U KoTophie | 12-V.1) TETUIOTEXHHUKH, SIBJICHUI
UCTIOJB3YIOTCS TSt U MIPOIIECCOB, Ha
pereHusI KOTOPBIX OCHOBAHBI
poheCCHOHATBHBIX NPHUHIAIEL  JICUCTBUSA
3amadq - (61.B.12-3.1) 00BEKTOB
pohecCUOHATLHOM
JeSITeIIbHOCTH -
(b1.B.12-H.1)

OIIK-4 OOyuaromuiicas aomkeH | O0yyaromuiics OOyyarommiicss JOHKEH
CIOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJDKEH YMETh | BJaJeTh HaBbIKAMH B
WH)XCHEPHBIC 33[]a4l | TEPMOJAUHAMUKH U | HCIIOJIb30BaTh OTIpeielIeHu U mep

C MCIIOJIb30BAaHUEM | TEIUIOMAccOOOMeHa OCHOBHEIE 3aKOHBI | TETJIOBOM  3alllUTHl |
OCHOBHBIX 3aKOHOB | HEOOXOMMBbIe JUI | TEPMOJIMHAMMKH OpraHu3alliil  CUCTEM
MEXaHUKH, pelieHrs  MHXXEHEPHBIX | TerioMaccooOMeHa oxnaxaenus (b1.B.12-
anekTporexHuky, | 3amau (b1.B.12-3.2) ISt pemtenus | H.2)
THJIPABIIAKH, WH)XEHEPHBIX 3a1a4
TEPMOJUHAMUKH U (b1.B.12-Y.2)
TEMI0MaccoOOMeHa
[1K-2 OOyuaromuiics  nomkeH | OOyuaromuiics OOyuaromuiics 10JKeH
TOTOBHOCTH K 3HATh (GU3NYECKYIO | JIOJIDKEeH YMETh | BIAJETh HaBBIKAMU
Y4acTHIO B IPUPOTY pa3pabaThiBaTh aHaim3a
NIPOBE/ICHUT TETUIO0OMEHHBIX TEPMOJIMHAMHYECKYIO | TEPMOJHMHAMUYIECKOM
UCCIIeI0BaHUN MPOIIECCOB JJISI TBEPABIX | MOJIENb YCTQHOBKH | KapTUHBI COCTOSTHHS
pabouux u Ten U xuakocteit | (b1.B.12-Y.3) CUCTEMbl aKTUBHBIMH U
TEXHOJOTUYECKUX (b1.B.12-3.3) MMaCCUBHBIMU
MPOIIECCOB MaIIHH WUCTOYHUKAMHU TETUIOTHI
(b1.B.12-H.3)

2. Tloka3aTesiM, KpMTEPUH H IIKAJA OLEHUBAHUS C(POPMHPOBAHHOCTH KOMIIETEHIIUH

[Tokazarenu | Kputepuu u 1mkana oleHUBaHUs pe3yIbTaToOB 00y4YeHHUS MO TUCHUIUINHE

ouecHuBanus | Hemocrarounsiid JlocTato4Hbli Cpennuii ypoBeHb BeIcokuii ypoBeHb

(3YH) YpOBEHb YpOBEHb

b1.B.12-3.1 | OGyuaromuiics He | O0yqaromuiics OOyuatonmiics ¢ | OOyuarommiics ¢
3HaeT OCHOBHBIC | CJ1a0o 3HACT | HE3HAUUTEIBHBIMU | TpeOyeMoit
3aKOHBI OCHOBHBIC  3aKOHBI | OIIMOKaMHU U | CTEIIEHbIO IOJHOTHI
TEIUIOTEXHUKH, TEIJIOTEXHUKH, OTJEJIbHBIMU U TOYHOCTU 3HAET
SIBJICHUS U | SBJICHUS U | mpoOeiaMi  3HAeT | OCHOBHBIE  3aKOHBI




MIPOIIECCHI, Ha | MPOLIECCHI, Ha | OCHOBHBIC 3aKOHBI | TEIUIOTCXHHKH,
KOTOPBIX KOTOPBIX OCHOBaHBI | TEIJIOTEXHUKH, SIBIICHHSI u
OCHOBAHbI IIPUHIHIIBI SABJICHUS " | IpOHCCCHI, Ha
TIPUHITUITBL JeUcTBUS OOBEKTOB | MIPOIIECCHI, Ha | KOTOPBIX OCHOBaHBI
necTBus npodeCcCHOHAIBHON | KOTOPBIX OCHOBAHbI | IIPHHIIUIIBI
00BEKTOB JeSITeTbHOCTH U | IPUHIIMIIBI JEeUCTBUST OOBEKTOB
npoeCCUOHATIBH | KOTOpbIE JnecTBUs 00BEKTOB | MPOhECCHOHATBLHOM
Ol JIEATENILHOCTH | MCIIOJIB3YIOTCS ISl | MPO(ECCHOHANBHOM | IeATELHOCTH u
u KOTOPLIC | pCIICHUA ACATCIIbHOCTU " | KOTOPbIC
HCIIOJIB3YIOTCH HpO(beCCI/IOHaJ'IBHBIX KOTOPEIC HCIIOJIB3YIOTCA  IJIA
e peleHus | 3a/1a4 UCTIONB3YIOTCS ISl | PEUICHUs
npogeccuoHaIbH peLeHHs npodecCHOHATBHBIX
BIX 33134 npoeCCHOHATBHBIX | 3a7a4

3agad

b1.B.12- V.1 | OGyuaromuiics e | OOyqaromuiics OOyuaronmiics OOyuaronmiics
yMeeT cnabo yMEET | yMeeT yMmeer
MCIIOJIB30BATh WCIIOJIb30BATh UCTIOJIb30BaTh UCTIOJIb30BaTh
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI
TCINIOTCXHUKNU WU | TCINIOTCXHUKU U | TCINNIOTEXHUKN U | TCINIOTEXHUKU u
MIOHSATUS B | IOHATUS B | TIOHSATHUS B | IOHATHUS B
npodeccnoHaibH | podeCCHOHATBHON | MPOodecCHOHATBHON | TpodecCHOHATEHOM
Ol ICATENIBHOCTU | IEATEIILHOCTH JeSITeIIbHOCTH C | IeATENbHOCTH

HE3HAYUTCIIbHBIMHU
3aTpyIHCHUSIMHU

b1.B.12-H.1 | OGyu4aromuiics e | O0yqaromuiics OOyuatommiicss ¢ | OOyuaronmiics
BJIaJieeT cnabo BJaJeeT | HeOONBIINMHU CBOOOJHO  BIIAJIEET
HaBbIKaMH HaBbIKaMU 3aTPYAHCHUAMU HaBbIKaMH
MPOBEICHHUS MIPOBEICHHUS BJIaZICET HaBBIKAMH | IPUMEHEHHS
aHaJIn3a aHaJIM3a MOpUHOUIIA | IPOBCACHUA IMPOBCACHUA
NpUHIKIA paOOTHl | pabOTHl  TEIUIOBBHIX | aHAJM3a TPHHIMIA | aHAIW3a TIPHHIUIA
TCINIOBBIX MAIIWH | MAalllUH C C pa60TBI TCIIJIOBBIX pa6OTI>I TCIIJIOBBIX
c C | HCIIOJIb30BaHUEM MaIIiH c C | MamuH c c
HUCIIOJIBb30BaHUEM OCHOBHBIX 3aKOHOB | HCITIOJIB30BAaHHUEM HUCIIOJIb30BaHUECM
OCHOBHBIX TETJIOTEXHHUKH, OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB SIBJIEHUU H | TCIINIOTEXHHUKU, TCINIOTEXHUKH,
TETUIOTEXHUKH, MIPOIIECCOB, Ha | SBJICHUH U | SIBICHUHN u
SIBJICHU W | KOTOPBIX OCHOBAHBI | IIPOLIECCOB, Ha | MPOLIECCOB, Ha
MPOIIECCOB, Ha | MPUHIIMITBI KOTOPBIX OCHOBAHBI | KOTOPBIX OCHOBaHbI
KOTOPBIX NENUCTBUSI OOBEKTOB | IPUHITUIIBI MPUHIIATIBI
OCHOBaHbI npodecCHOHaIbHON | NEUCTBHS OOBEKTOB | IEHCTBUS OOBEKTOB
TPUHIIUTIBI JEATEIIbHOCTH npodeCCHOHAIBHON | TTpo(ecCHOHaTbHOM
JeUCTBHS JeSITEIIbHOCTH AESATeTLHOCTH
00BEKTOB
po¢eCCHOHAIIbH
OH IEeSATENBbHOCTH

b1.B.12-3.2 | OGyuaromuiics He | O0yqaromuiics OOyuatonmiics ¢ | OOyuarommiics ¢
3HaeT OCHOBHBIE | CIIab0 3HAeT | He3HAYUTEIBHBIMH | TpeOyeMoii
3aKOHBI OCHOBHBIC  3aKOHBI | OLIHOKaMH U | CTETICHBIO TIONHOTHI
TEPMOJWHAMUKY U | TEPMOJWHAMHUKH H | OTJACIbHBIMU U TOYHOCTH 3HAET
TerIoMaccooOMeH | TerioMaccooOMeHa | mpoOenaMu  3HAeT | OCHOBHBIE — 3aKOHBI
a HeoOXomuMbIe | HECOOXOMUMBIC JIUISl | OCHOBHBIC  3aKOHBI | TEPMOAMHAMUKA U
JJIA pelICHUA | pCHICHUS TCPMOAUHAMHUKU U TeHHOMaCCOO6MCHa
WH)KCHEPHBIX WH)KCHEPHBIX 33/1a4 | TerioMaccooOMeHa | HeOOXOIUMBbIE ISt




3a1a4 HEOOXOMUMBIC IS | PELICHUS
pelieHus MHXEHEPHBIX 3a]a4
WHXKEHEPHBIX 3a/1a4
b1.B.12- V.2 | OGyuarommiics He | OOyvaronuiics OO6yuaromuiics OO6yuarommiics
yMeeT cimabo yMEeT | yMeeT yMeeT
UCIIOJIb30BATh HCII0JIb30BATh UCIIOJIb30BATh UCIIOJIb30BATh
OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE  3aKOHBI
TEPMOJUHAMUKY U | TEPMOJAMHAMUKN U | TEPMOJIMHAMUKUA U | TEPMOJUHAMHUKA U
TEIUIOMAaCCOOOMEH | TeIuioMaccooOMeHa | TEIJIOMaccoOOMeHa | TeIIoMaccooOMeHa
a Uil pelleHUs | HeOOXOAUMBbIE IS | HeOOXOMUMBIE U1l | HEOOXOJUMbIE IS
WHXCHEPHBIX pelieHus pelieHus perieHus
3aza4 WHXCHEPHBIX 3a7]a4 | MH)KEHEPHBIX 33/1a4 | MH)KEHEPHBIX 3a/1a4
b1.B.12-H.2 | Obyuaromuiics He | OOyuaromuiics OOyuaromuiics ¢ | OOy4aromuiics
BIIaJICET cinabo BIIaJICET | HEOOIBIINMHU cBOOOJHO  BIAJEET
HaBBIKaMHU B | HABBIKAMH B | 3aTpyTHEHUSIMU HaBBIKaMU B
OTIpEeICTICHUU MEp | ONMpPENeICHUH  Mep | BIaJeeT HaBbIKAMH | OTPEACNICHUU  Mep
TEIUIOBOM 3alMTHI | TETJIOBOM 3aILMUTHI U | B ONPEICICHUN MEp | TEIJIOBOM 3alIUThI U
U OpraHu3alliy | OpraHu3aluu TEIJIOBOM 3allIUTHI U | OpraHU3aluu
CUCTEM CUCTEM OopraHu3aIu CUCTEM
OXJIKICHUS OXJIKICHUS CUCTEM OXJIKJICHUS
OXJIQXKICHUS
b1.B.12-3.3 Obyuaromuiica He | OOyuaromuiics Obyuaromuiics ¢ | O6yyarommiics c
3HAEeT cinabo 3HACT | HE3HAUUTEIBHBIMU | TpeOyeMoit
buznyecKyro ¢buznuecKyro omubKaMu U | CTEHCHBbIO MOIHOTHI
MIPUPOIY MIPUPOY OTEIbHBIMU U TOYHOCTHU 3HAET
TEMI00OMEHHBIX | TETIOOOMEHHBIX BIIQJICHUSAMU 3HaeT | (PU3UUECKYIO
MPOIIECCOB  JIJISl | TMIPOIIECCOB U1 | (PU3UYECKYIO MIPUPOTY
TBEPABIX TNl U | TBEPIBIX Te1 U | IPUPOIY TEMI000MEHHBIX
KUJIKOCTEN KUAJIKOCTEN TETJTIO0OOMEHHBIX MPOLIECCOB TS
MPOLIECCOB JUISL | TBEPABIX Ten U
TBEPBIX Ten W | KUAKOCTEH
JKUJIKOCTEN
b1.B.12- V.3 | Obyuaromuiica He | OOyuaromuiics OObyuaromuiics OObyuaromuiics
yMmeeT cnabo YMEET | yMeeT ymeeT
pa3zpabaThIBaTh pa3zpabaThiBaTh pa3zpabaThIBaTh pa3zpabaThiBaTh
TepMOJAMHAMUYEC | TEPMOJUHAMUYECKY | TEPMOJAMHAMHUYECKY | TEPMOJIUHAMHYECKY
KYIO MOJIEIIb | 10 MOJICIIb | O MOJICIIb | 10 MOJIEITb
YCTaHOBKH YCTaHOBKH YCTaHOBKH C | yCTaHOBKH
HE3HAYUTEITbHBIMU
3aTpyJHEHUSIMU
b1.B.12-H.3 | OGyuarommiics He | OOyqaronuiics Ob6yuatomuiicss ¢ | O0yuaromuiics
BJIAJICET cinabo BIIaJICeT | HEOOMBITMMHU CBOOOJHO  BIAJEeT
HaBBIKaMHU HaBBIKAMHU aHAJIM3a | 3aTPyIHECHUSIMHU HaBBIKAMHM aHaJU3a
aHanm3a TEPMOJAMHAMHYECKO | BIaJ€€T HAaBBIKAMU | TEPMOJIUHAMUIECKO
TepMOJUHAMUYEC | U KapTUHBI | aHAIN3a 51 KapTHHBI
KOU KAPTUHBI | COCTOSIHUSI CUCTEMBI | TEPMOJUHAMUYECKO | COCTOSIHUS CUCTEMBbI
COCTOSTHHSI AKTUBHBIMH u|u KapTUHBI | aKTHBHBIMA "
CUCTEMBI MaCCUBHBIMU COCTOSTHUSI CICT€MBI | TaCCHBHBIMU
aKTUBHBIMHU U | ICTOYHUKAMHU aKTUBHBIMU U | ICTOYHUKAMU
MACCUBHBIMH TETUIOTHI MACCUBHBIMH TEIUIOTHI
HMCTOYHUKAMU HMCTOYHUKAMU
TETUIOTHI TETUIOTHI




3. TunoBbIie KOHTPOJIbHBIC 3a1aHUA U (I/IJ'II/I) HHbIC MaTE€pHUaJbI, H606X0)1HMLIC JJIF OLCHKHU

3HAHUI, YMEHM M HABHIKOB U (MJIN) ONBITA 1eATEIbHOCTH, XaPAKTEPHU3YIOUIUX 3TAIbI

¢popmupoBanusa komnereHuuii B mpouecce ocsoenunss OINOII

TumnoBble KOHTPOJIbHBIC 33JJaHUSI U MaTepUalIbl, HEOOXOAUMBIE /JIsl OLICHKW 3HAHUM, YMEHUU U

HaBBIKOB, XapaKTEPU3YIOLINX MPOJBHHYTHIN 3Tan (JOPMUPOBAHUS KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1.

MeToau4YecKne YKa3aHUs K JIa00OpaTOpHLIM padoTaM MO TEXHHYECKOW TEPMOIMHAMHUKE
[DnexTpounsiii pecype] / cocr.: Crapmux B. B., Kpyruios I'. A.., Bymrakosa P. 1.;: UT'AVY.
Yens1OUHCK: 4rAy, 2009.- 73 C. Pexnm JIOCTyIIA:
http://192.168.0.1:8080/localdocs/tvgs/3.pdf.

bynrakoBa, P. U. YueOHoe mocoOue K KypCOBOMY M JHILIOMHOMY TIPOCKTHPOBAHUIO
"OTromieHue M BEHTWISLUSA >KMBOTHOBOJYECKOTO MOMelIeHUA" [DIIEKTpOHHBIN pecypc]| :
pykomuck / bynrakoa P. U. ; UTAA .— Yensbunck: b.u., 2013 .— 53 ¢. — C npun. —
bubmuorp.: c¢. 47 (12 wnazB.)) .— 08 MB .—Jloctyn w3 JOKaJIbHOW CETH
http://192.168.0.1:8080/localdocs/tvgs/9.pdf.

Mertoanueckue yka3zaHusi K Ja0OpaTOpPHBIM paboTamM IO TEXHUYECKOW TEPMOINHAMUKE
[Texcr]: nmns crynmeHToB, oOydaromuxcs mo Hampaienusm 110300- "Arpounxenepus",
110301- "Mexanuzamusi cenbckoro xossiictBa", 110303- "TexHonorus oOcCTyXKMBaHUS U
pemonta mamuH B AIIK", 110304- "OueprocOepexkenue" / coct.: B. B. Crapmux, I'. A.
Kpyrnos, P. W. byarakos; YUT'AY. Yenabunck: YT'AY, 2009.- 71 c.

Kpyrnmos T'.A., bynrakoBa P.M., Meroaudeckue yka3zaHus K JlabopaTOpHbBIM paboTaM IO
BeHTW MK [ Tekcer] .— Yensbunck: b.u., 2006 .— 92 c. :

EcrectBennas Bentwisinus [Teker] : yue6Hoe mocodue / I'. A. Kpyrnos [u ap.] ; UTAY .—
Yensounck: b.u., 2006 — 77 c.

Kpyrios, I. A. IlpoextupoBanue OTOIUTEIbHO-BEHTUIISIIUOHHON CUCTEMBI
KUBOTHOBOAUECKOTO momemeHust [Tekct] : yuebnoe mocobme / I'. A. Kpyrmos, P. M.
bynrakosa, M. B. Auapeesa ; UI'AA .— Yensabunck: UI'AA, 2014 .— 100 ¢

HccnenoBanue pexuMOB TEIUIOOOMEHHBIX anmnapaToB [DIEKTPOHHBIA pecypc] : MPakTHUKYM K
nabopaTopHbIM paboTam JUIsl MOATOTOBKM OakallaBpoB, OOY4aroOLIUXCSl MO HAIpPaBJIECHUIO
35.03.06 "Arpounxenepus"', mnpopuwib "DIEKTPOTEII000ECeYeHHe MYHHUIUIAIBHBIX
obpazoBanmit" / coct.: I'. A. Kpyrnos, O. C. BonkoBa ; HOxno-Ypansckuit ['AY .—
Yensounck: FOxuo-Ypansckuit [AY, 2016 .— 32 c. : un., tabn. — 0,9 MB .— Joctyn u3
JokanbHoOW cetu : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - doctyn u3 cetu MHTepHeT:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf

4. MeToauyecKkne MaTepHuaJIbl, ONpeie/siiolue Npoueaypbl OlleHUBAHUS 3HAHMIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapAKTEePHU3YIOIIMX ITan(bl)
¢dopMupoBaHusi KOMIIETEHUIM I

B ngannom pasaciic METOAUYCCKUC MAaTCpualibl, ONPCACIIAIOIINEC TPOUCAYPbl OUCHHUBAHUA

3HAHWUW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOUIUX MPOJIBUHYTHIN 3Tan (GOpMUPOBAHUS KOMIETEHIIUN O
qucuuInHe «TennoTeXHuKay, MPUBENCHBl NMPUMEHUTEIBHO K KaXIOMY W3 HUCIOJIB3YEMBIX BUIOB
TEKYILEro KOHTPOJI yCIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00YyJaroIUXCs.

4.1. OneHo4HbIe CPeACTBA LISl NPOBEACHHUS TEKYLIEero KOHTPOJIsl yCIeBaeMOCTH

4.1.1. YcTHBIN OTBET HA IPAKTUUECKOM 3aHATHH
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VYCTHBI OTBET Ha MPAKTHYECKOM 3aHATHM HCIOJIB3YeTCs MJs OLICHKM KadyecTBa OCBOEHUS
o0yJaromuMcsi OCHOBHOH TNpodeccHOoHaNbHOM 00pa3oBaTeIbHOM MPOTrPaMMBl IO  OTAEIHHBIM
BONpOCaM M TeMaM JUCHMIUIMHBL. TeMbl M IUIaHbl 3aHATUH (CM. MeToJpa3pabOTKH...) 3apaHee
coobmarorcs  oOyuaromumes.  OTBET  OLEHMBACTCA  OLCHKOM  «OTIMYHO»,  «XOPOILOY,
«yJlOBJIETBOPUTEIBHOY» UM «HEYIOBJIETBOPUTEIHHOY.

Kputepun onenku orBera (Taln.) TOBOAATCSA A0 CBEACHHUSA OOy4aroIIMXCS B Hayalle 3aHSATHM.
OneHka 00BsABISIETCS 00YYaIOLIEMYCsl HEOCPEICTBEHHO M10CII€ YCTHOI'O OTBETA.

IlIkana Kpurepuu oueHnBaHus

- o0yuaromuiics NOJIHO YCBOMJ yueOHBIN MaTepuat;

- TNpOABISET HABBIKM  aHaiu3a, OOOOIIEHUs, KPUTUYECKOTO
OCMBICIICHMsSI M BOCHPHUATHA HMH(OpMAalMM, HaBBIKM OINUCAHMS
OCHOBHBIX 3aKOHOB TCIINIOTCXHUKU, SIBICHUM 1 HpOLIeCCOB;

- Marepuang M3JI0KEH TIPAMOTHO, B OIPEIEICHHOM JIOTMYECKON
IIOCJIEZIOBATEIIBHOCTH, TOYHO UCIIOJIb3YETCS TEPMUHOJIOTHS;

- IOKAa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETHUYECKUE IOJIOKECHUS
KOHKPETHBIMU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYall1u;

- IPOIEMOHCTPUPOBAHO YMEHHE PelIaTh 3a1a4H;

- MOTryT OBITh JOMYIIEHbl OJHA—/BE HETOYHOCTH IPH OCBELICHUU
BTOPOCTENEHHBIX BOIPOCOB.

Onenka 5
(oTIIMYHO)

OTBET YIOBJICTBOPSICT B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5», HO TIPH
Ornenka 4 3TOM UMEET MECTO OJIMH U3 HEIOCTATKOB:

(xopor10) - B YCBOCHHM Y4€OHOTro marepuaja JOMyIIeHbl HeOONIbIINe MpoOebl,
HE MCKa3MBIIUE COJCPKAHNE OTBETA;

- B pCIICHUHU 3a1a4 JOMMYINICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

- HENOJIHO WJIM HETOCIEN0BATEIbHO PACKPHITO CONEP)KaHNE MaTepHalla,

HO IMOKa3aHO o0llee MOHMMAaHHE BOMIPOCA U IPOAEMOHCTPUPOBAHbI

YMEHHS, JOCTAaTOYHbIE JIS AAJIBHENIIETO YCBOCHUS MaTepraa;

- HUMCIUCH 3arpyAHCHUA WM OOIYIICHBI OIIIMOKH B ONpeCaAcCIICHUN
Onenka 3 MOHATUM, UCIOJIB30BAHMM  TEPMUHOJIOTMH, OIMCAaHUU  3aKOHOB

(YAOBIETBOPUTENBHO) | TEPMOAMHAMUKM M  TEIJIOMAacCOOOMEHa, SBJICHMM M IMPOIECCOB,

pelleHnn 3a7ad, WCIPABIEHHBIE II0CIE HECKOIBKUX HABOIALIUX

BOIIPOCOB;

- HEMOJHOE 3HaHHe TEOPETUYECKOro MarepHala; oOydarouuiics He

MOXCT MPUMCHHUTH TCOPHIO B HOBOH CUTYyaluu.

- HE PACKPBITO OCHOBHOE COJIep KaHNe yueOHOro Marepuana;

- OOHapy)X€HO HEe3HaHWe WJIM HEMOHMMaHHe Oojblleil uium Haubosee
BaXHOW YacTH yueOHOIro Marepuaa;

- JONYIICHBI OLINOKU B OMMpeCaACIICHUU HOHS[TI/Iﬁ, IIpru HCIIOJIB30BaHNU
TEPMUHOJIOTUH, B OIHMCAHHUU (1)1/13I/ILI€CKI/IX 3aKOHOB, SIBIECHUA W
MPOIIECCOB, PpEIICHWH 337a4, KOTOpble HE MCIpPaBICHBI IOCTe
HCCKOJIBKUX HAaBOAAIIHNX BOITPOCOB.

Ormenka 2
(HEey/IOBIETBOPUTEIIHLHO)

4.1.2. Ot4er o 1abopatopHOM paboTte

Otuer o mabopaTopHO paboTe UCMOIB3YETCs TSl OLICHKH KaueCTBa OCBOCHUS 00yUdaromuMcs
OCHOBHOM TIpOo(PeCCHOHATTLHON 00pa30oBaTEIHLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUTUIAHEIL.
Copepxanne u ¢popMa oTYETa IO JTA0OPATOPHBIM pabOTaM MPUBOAUTCA B METOJAMUYECKUX yYKa3aHUSAX K
nabopatopupiM paboram (. 3 POC). CopepkaHue oT4yeTa W KPUTEPUHM OICHKHA oTyeTa (Tadir.)
JOBOOATCA OO CBEACHUA 06yqa}omnxcs1 B Hauvane 3aHsaTu. Orduer OLICHUBACTCA 11O YCMOTPCHHUIO
MPEToIaBaTelsl OIEHKOW «OTIMYHOY», «XOPOIIOY», «YAOBICTBOPUTEILHOY», «HEYIOBICTBOPUTEIHBHOY
WM OLEHKOM «3auTeHO», «HE 3auTeHO». OlleHKa «3a4TeHO» CTaBUTCS oOydaromumcsi, yposerb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHSM, YCTAHOBJICHHBIM JIJISl TIOJOXHTEIBHBIX OIICHOK («OTIHMYHOY,



«XOpOILIOY», «yAOBIETBOPUTENbHOY). OIeHKa 00BABISETCS 00yJaroneMycsl HEIOCPEICTBEHHO IOCIie

caayu OT4dcCTa.

IlIkana Kpurepum oneHnBaHus
- U3JI0’KEHHE MaTepHalia JJOTHYHO, TPAMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouerka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYKIEHHs NPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIIMYHO)
- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U MTPOLECCHI;
- YMEHUE NPOBOAUTH U OLIEHUBATh PE3yJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH PelIaTh 3aJa4u.
- N3JI0’)KEHHME MaTepHalia JJIOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAaHHO€ IPUMEHEHHE TEOPETHMYECKHX 3HAaHUM JUIsl ONUCaHMA
(xopom10) (GU3NYECKNX 3aKOHOB, SIBICHHH M IPOLECCOB, PEIICHHUS KOHKPETHBIX
3aja4, TMPOBEJICHHs U OLIEHUBAHMUs pe3yJabTaTOB M3MEpPEHHH, HO
cojiepkaHue u (hopMa OTBETA UMEIOT OTJICIbHBIE HETOYHOCTH.
- N3TI0KEHHUE MaTepHalia HEeMoJHO, HETIOCIIEI0BaTEIbHO,
- HETOYHOCTH B ONPEACICHUM MOHATHH, B MPUMEHEHHM 3HAHUM I
Orenka 3 ONUCaHUs (PU3MYECKUX 3aKOHOB, SBJICHMH U MPOLECCOB, petiieHns
KOHKPETHBIX 3a/1a4, TIPOBE/ICHHS U OLICHUBAHHS PE3YJIbTaTOB U3MEPEHUH,
(YAOBIETBOPUTENBHO) .
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;
- OOHapyXMBaeTCcs HENOCTaTOYHO TIJIyOOKOe IMOHMMAaHUE H3Yy4YE€HHOI'o
MaTepuaa.
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHWM; TOMYILEHb! OINOKU
B ONpEJENCHUH MOHATHH M ONMCAaHUM (U3NYECKUX 3aKOHOB, SBJICHUN U
Onenka 2 MIPOLIECCOB, MCKAKEH HUX CMBICH, HE pELIEHBbl 3a/add, He MPaBUIBHO

(Hey10BJIETBOPHUTEIHHO)

OLIEHUBAIOTCS PE3Yy/IbTaThl U3MEPEHUH;
- HE3HaHHWE OCHOBHOI'O MarepHaja y4eOHOW Nporpammbl, JOMYCKAIOTCS
rpyOble OIIMOKH B U3JI0KEHUU.

HIxkana

Kpurepun oneHuBanus

OHGHKa GauYTCHO»

- U3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOOHOE BJIaJIEHUE TEPMUHOJIOTHEN;

- YMEHHE BBICKa3bIBaTh U 00OCHOBATH CBOU CYXACHHS MIPH OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U TPOIIECCHI;

- YMEHHUE MPOBOJIUTH U OIIEHUBATh PE3YyIbTaThl U3MEPECHHIA;
- CMOCOOHOCTh pellaTh WHXXEHEpPHBbIE 3a7aud (IOMYyCKaeTCsl HaIuydue
MaJO3HAYUTENbHBIX OIMOOK MM HEJOCTATOYHO IOJHOE PACKPBITHE
colepKaHWE BOMPOCAa WM TMOTPEIIHOCTh  HEMPUHITUITHATIHLHOTO
XapakTepa B OTBETE HA BOIPOCHI).

O1neHKa «He 3a4TEHO)

- OTCYTCTBUE HEOOXOJMMBIX TEOPETUUYECKUX 3HAHUHU; JIOMYILEHbI
OIMOKH B OIpPENeNIeHUU MOHATHH M ONMUCaHUM (PU3HUECKUX 3aKOHOB,
SIBIICHUI W TIPOIIECCOB, MCKKEH MX CMBICI, HE PEIICHBI 3a/la4d, He
MPAaBUIILHO OLEHUBAIOTCS PE3YNIbTaThl U3MEPEHUI];

- He3HaHUE OCHOBHOT'O MaTepuaia yueOHOI MporpaMmsl, JOMYCKalOTCS
rpyOble OIMOKH B U3JI0KEHUH.

4.1.3. unoBannoHHble (HopMbI 00pa30BaTEIbHBIX TEXHOIOTUN




Jluckyccus — 3T0 MeTOJ| 00CYKJISHHsI U Pa3pelleHus CIIOPHBIX BOIPOCOB. B Hacrosimee Bpems
OHa SIBISIETCA OAHOM M3 BaxHEWIMX (opM 0O0pa30BaTENBHONU NEATEIBHOCTH, CTUMYJIHUPYIOLICH
MHUIMATUBHOCTD YYaIUXCsl, pa3BUTHE PE(PICKCUBHOIO MBIIIIICHHUS.

Ilenp TEXHONOrMM NPOBEACHUSI YYEOHBIX AMCKYCCHUH: Ppa3BUTHE KPUTHUECKOTO MBIIIJICHUS
oOyyarommuxcsi, GOpMUPOBAHNE NX KOMMYHUKATUBHOM U IUCKYCCHUOHHOM KyJIBTYpBI.

Kputepun orieHKH y4acTusi B yueOHBIX TUCKYCCHI JTOBOIATCS 10 CBEJICHHS CTYICHTOB B Hayale
3aHATUH. OneHKa 00BABISETCS CTYAEHTY HEMOCPEACTBEHHO MOCIE IPOBEACHUS AUCKYCCUU.

[Ixana Kpurepuu onieHuBanus

OneHka 5 (OTIMYHO) - CTYIEHT IOJHO YCBOWJ Y4eOHBI Marepuai; MpOSBISAET HABBIKU
aHanu3a, 0000IIEHHsI, KPUTUYECKOTO OCMBICICHHUS, IMYOJIUYHON peun,
apryMeHTalluy, BEIEHUs JUCKYCCUHM U TOJEMHUKH, KPUTHYECKOTO
BOCTIPHUATHS HHPOPMALINY;

- MaTepuall U3JOXKEH TIPaMOTHO, B OINPEAEICHHOM JIOTHYECKOM
[I0CJIEZI0BATEIBHOCTH, TOYHO UCIOJIb3YETCS TEPMUHOIIOTHS;

- II0Ka3aHO YMEHHME WJUIIOCTPUPOBATh TEOPETUYECKUE MOJOKEHUS
KOHKPETHBIMU IIPUMEpPaMHU, IPUMEHSTh UX B HOBOM CUTYallUH;

- NPOJEMOHCTPUpPOBaHa  C(HOPMUPOBAHHOCTb M  YCTOHYHMBOCTH
KOMIIETECHIINI, YMEHUI U HABBIKOB;

- MOryT OBITh JONYUIEHbl OJHA—/ABE HETOYHOCTH IPH OCBEILEHUU
BTOPOCTETIEHHBIX BOIPOCOB.

Onenka 4 (xoporio) OTBET YAOBIETBOPSET B OCHOBHOM TpeOOBAHMSIM Ha OLEHKY «5», HO
MIPU 3TOM UMEET OJMH U3 HEJOCTATKOB:

- B YCBOEHUH y4eOHOro maTepuana JOMyIIeHbl HeOOIbIINe MPOOebl,
HE MCKA3MBIINE COICPIKAHUE OTBETOB.

Onenka 3 - HEMOJIHO WJIM HETIOCIIeI0BaTEeIbHO PACKPBITO COJIEpKaHUE MaTepHala,
(YIOBIETBOPUTENHHO) HO MOKa3aHO oOllee MOHMMaHHE BOIpPOCa U IMPOJAEMOHCTPUPOBAHBI
YMEHHUS, I0CTaTOYHbIE [T JabHEHIIIEro yCBOGHUS MaTeprana;

- HUMCIUCH 3aTpyYAHCHHUA W JOIMYHICHBI OIIMOKU B ONpeCaACIICHNN
MOHATHUI, UCTIOIb30BAHUN TEPMUHOJIOTHUH;

- TpH HENOJHOM 3HAaHWH TEOPETUYECKOTO MaTepuayia BBISABIICHA
HelocTaToyHasi  C(OPMUPOBAHHOCTh  KOMIIETEHIMH, yMEHHH U
HAaBBIKOB, CTYACHT HC MOXXCT NPUMCHUTL TCOPHIO B HOBOH CUTYyalluH.

Onenka 2 - HE PacKpbITO OCHOBHOE COJIepKaHhe yueOHOro MaTepuana,;
(HEey/10BJIETBOPUTEIILHO) - oOHapy)XeHO HE3HAHME WJIM HEMOHMMaHMEe OoJsibllell WM Hambosee
Ba)XHOH yacTu y4yeOHOro MaTepuaa;
- TUTaruar.

[TprmepHBbIe TeMBI YU€OHBIX AUCKYCCHUI!

1. TennoTexHuKa, TEPMOJAUHAMHKA: OMpEIEIEHUs, CBSI3b C JAPYTUMU HayKaMH -
MaTeMaTHKOW, PU3UKON, XUMHUEH, a9pOTUHAMHUKOM.

2. PabGouee Teno, wuaeanbHble u peanbHbie Ta3bl. OCHOBHBIE U JIOMOJHUTEIbHBIC
napaMeTpbl COCTOSIHUS pabouyero Tena, UX eIUHULIBI U3MEPEHHUS.

3. Cnoco6bl 3ajjaHusl Ta30BBIX CMeCEi: MacCOBBIMU, OOBEMHBIMU IOJSIMH; HIOTHOCTH
CMecH; razoBas IOCTOSIHHAs cMecHu. 3aKOH JanbTOHA.

4. TennmoeMKOCTh Ta30B: MaccoBas, OObeMHas, MOJbHAas, HCTHUHHASs, CPEAHSSA, MpHU
MOCTOSSHHOM JaBJI€HUH, IPU NOCTOSIHHOM oO0beme. [lokazarens annadaThl.

5. TepmoauHaMHUUEeCKU  Tpolecc:  ONpeAeieHHe,  MaTeMaTH4YecKoe  OIMMCAHHE,
n3zobpaxenne B PV- m TS koopamnarax. PaBHOBecHBIe, HEpaBHOBECHBIC, OOpaTHMBIE,
HeoOpaTUMBbIe MPOIECCHI.




6. MeTroabl n3ydeHuss TEPMOJUHAMUUYECKUX MPOLECCOB: AaHATUTUYECKUN U IpaMUECKUM.
Cnoco6bl  BBIUMCIEHUS pabOTBl M DSHEPrUM B BHAE TEIUIOTHL TNPH NPOTEKAHUHU
TEPMOJMHAMUYECKOr0 IMpouecca.

7. N3yyaeMble B TEpMOJAMHAMMKE IPOLECCHI: YCIOBHUS NPOTEKAHUS U MaTeMaTHUYECKHE
3aBUCHUMOCTH.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl IPOBEIeHUs IPOMEKYTOYHOM aTTeCTAMHU
4.2.1. Dx3ameH

Ok3ameH sBisieTcss  (OpPMOM  OIGHKM KadecTBa OCBOCHHUS OOy4arolMMCS OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTeIbHONM MPOrpaMMbl IO pasienaMm JucuMIUIMHBL [lo pesynabraram
9K3aMeHa 00Y4aloMIeMyCs BBICTABIISIETCS OLIEHKA «OTIMYHOY, «XOPOILOY, «YIOBICTBOPUTEIBHOY HIIN
«HEYIOBJIETBOPUTEIILHO.

OK3aMeH M0 [UCUUIUIMHE IPOBOJUTCA B COOTBETCTBUM C pACHUCAHMEM IPOMEKYTOUHOM
aTTecTaluy, B KOTOPOM YKa3bIBAE€TCS BPEMS €r0 MPOBENCHUS, HOMEP ayAUTOPUH, MECTO IIPOBEACHUS
KOHCYJIbTAIlH. Y TBEPKJICHHOE paclucaHue pa3MemaeTcss Ha HH()pOPMAIMOHHBIX CTEHaxX, a TaKkkKe Ha
ouIMaTBEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHUK I MPOMEKYTOYHON aTTECTAllMd OOYYarOIIUXCS yCTaHABIUBACTCS
paboueit mporpaMMoil TUCLUILIMHBI U IOBOJUTCS 1O CBEJCHUS 00yUYalOLIMXCsl B HaUaIe ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, Jekrtopamu. C paspemeHns 3aBeaylomero kadenpoi
Ha 9K3aMEHE MOXKET IMPHUCYTCTBOBAThb IIpernojaBaTenb Kadeapbl, MPUBICUYEHHBIH s MOMOIIM B
mpueMe JK3amMeHa. B ciydae OTCYTCTBUS BEIyIIEro MpernojaBaTeis 3K3aMeH NPUHUMAECTCs
IIpero/iaBaTesieM, Ha3Hau€HHbIM PaclopsKEHUEM 3aBeyrollero kadeapoil.

[IpucyrcTBHE Ha 5SK3aMeHE NpernojaBarenei ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropsKeHUs: PeKTopa, IPOpPeKTopa Mo yueOHoi padoTe i AekaHa GpakyabTeTa He JOIMYyCKaeTCsl.

OOyyaromuecs Mpu sIBKE Ha dK3aMeH 00s3aHbl UMETh MpHU cede 3a4ETHYI0 KHUXKKY, KOTOPYIO
OHM MPEIBABIIAIOT YK3aMEHATOPY.

Jlns mpoBenieHus SK3aMeHa BEYIIHN MPEroJaBaTelb HaKaHyHE IT0JIy4aeT B JIeKaHATe 3a4€THO-
9K3aMEHALlMOHHYIO BEIOMOCTb, KOTOpas BO3BPAIIACTCA B JEKAHAT II0CIE OKOHYAHUS MEPOIPUATHUS B
JIEHb IIPOBEICHMS SK3aMEHA WIH YTPOM CIIEAYIOLIETO JTHS.

DK3aMeHbl MPOBOJATCS MO OujeTaM B YCTHOM WIM IHCBMEHHOM BHJE, JTUOO B BHUJE
TECTUPOBAHUS. DK3aMEHALIMOHHBIE OUJIETHI COCTABIISAIOTCS 110 YCTAHOBIEHHOW (pOpME B COOTBETCTBUU
C YTBEp)KJIEHHBIMH Kadeapoll HSK3aMEeHAIMOHHBIMU BOIPOCAMH U YTBEPXKJIAIOTCS 3aBEIYIOLIUM
kadenpoii exxerogHo. B Ounere conepxurcs 2 TeOpETUUECKUX BOIIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpeloCTaBisIeTCs MpaBO 337aBaTh BOIPOCHI CBEpX Owuiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh I PELICHHs 33J4a4d W IPUMEPHI, HE BBIXOAAIIME 32 PAMKH
IIPOMIEHHOI0 MaTepuasa 1o U3y4aeMoi JUCLUIUIMHE.

3HaHMs, YMEHUS U HABBIKM OOYYAIOLIUXCS ONPENEISIOTCS OLEHKAMHU «OTJIIMYHOY, «XOPOILIOY,
«YIOBJIETBOPUTEIIBHO»,  «HEYJIOBJIETBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIOTCA B 3a4E€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHUKKY 00y4aronierocs B IeHb dK3aMeHa.

[Ipu mpoBeleHHH YCTHOTO S5K3aMEHa B ayJUTOPHUH HE JOJDKHO HAXOOUThcA OoJiee BOCHMHU
oOyJaroluXxcsi Ha OJIHOTO MPEINoiaBaTesl.

[Ipu mpoBeneHMM YCTHOTO 3K3aMeHa OOydarouuiics BBHIOMpaeT SK3aMEHAIMOHHBIA OWJIET B
CIIy4aiilHOM MOpSKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMSI, OTYECTBO U HOMEP 3K3aMEHallMOHHOTO OuieTa.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT IOJb30BaTbCs C pa3pelieHus HK3aMeHaropa
MPOrpaMMOil JTHUCUHUIUIMHBI, CIPAaBOYHOM U HOPMATHUBHOW JUTEpaTypo, OPYrMMH IOCOOUSMHU U
TEXHUYECKUMU CPEICTBAMH.

Bpems moArotoBku oTBETa NMpU cAaue SK3aMeHa B YCTHOU (popMe JOIKHO COCTaBISATh HE MEHee
40 MuHYT (TI0 >KeJTaHHI0 00YYarOIIErocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTBeta — He Oonee
15 MunHyT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHHUS MPU MOJATOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ousnery, UMeeT MpaBO HAa BbIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOJJIEHUEM BPEMEHH Ha



noAroToBky. [Ipy okOHYaTeNbHOM OLICHMBAHUHU OTBETA OLIEHKA CHMXKAaeTcs Ha oauH Oami. Beimaua
TpeThero Ouiera He pa3peraeTcs.

Ecnu oOyuaronuiicst sBUIICS Ha 3K3aMeH, U, B3sB OWJIET, OTKa3aics OT IPOXOXKICHUS aTTeCTaluu
B CBS3UW C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABJIETCA  OLIEHKa
«HEYJOBJICTBOPUTEIBHON.

Hapymenue IuCHUMIUIMHBI, CIHUCHIBAHUE, MCIIOJIB30BAaHME OOYYarOIIMMUCA HEpa3peleHHBIX
[IeYaTHBIX M PYKOIHCHBIX MaTepHajoB, MOOWIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IUIAHUIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYI'HX BHJIOB JUYHOM KOMMYHHKAIIHOHHONW M KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIIBITAaHUI 3ampenieHo. B cioywyae HapymieHust 3Toro TpeOGoBaHUS
npernojiaBaTeNb 0053aH YAATUTh OOYYalolIerocs W3 ayIuTOPHH U MPOCTaBUTH €MY B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBHON.

BoicTaBieHne OLICHOK, IIOJYYEHHBIX @pPH IOABEIECHUU PE3YyJIbTaTOB IPOMEXYTOUHOMN
aTTeCTallid, B 3a4eTHO-DK3aMEHALMOHHYIO BEAOMOCTb M 3aUETHYKO KHIKKY IIPOBOJUTCS B
IPUCYTCTBUH camoro oOyuaromierocs. [IpenogaBaresnin HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHS 3amHcell O pe3ylbTaTax IpPOMEXYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHIKKH.

HesiBka Ha »K3aMeH OTMeEuYaeTcss B 3a4€THO-9K3aMEHAIMOHHOM BEJAOMOCTH CIIOBAMM «HE
SIBUJICS».

Jis  oOydaromuxcsi, KOTOpble HE CMOIVIM cJaThb 5K3aMEH B YCTAHOBJIEHHBIE CpPOKHU,
VYHuBEpCUTET yCTaHABIUBAET MEPUOJ JMKBUIALMYU 33J0JDKEHHOCTH. B 3TOT mepuoa npemnojgaBaTeiny,
IPUHUMABILINE 5K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHMMATh
3a0/oKeHHOCTH. MH(popManus o JIMKBHIAIMK 33J0DKEHHOCTH OTMEYAeTCs B HK3aMEHAIIHOHHOM
JHCTE.

OOyyaromumcsi, MMOKa3aBIIMM OTJIMYHbIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJIE
IIOCTOSIHHOTO TEKYIEro KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh IPOCTABJCHA 3K3aMEHALMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caauu dk3amMeHa. OLeHKa BBICTaBJIAETCS B 9K3aMEHAIIMOHHBIN JIMCT WU B
3a4E€THO-IK3aMEHALMOHHYIO BEJOMOCTD.

WHBanuap! U auma ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbs, MOTYT CJIaBaTh SK3aMEHbI B
ME)XCECCHOHHBIN MEePHO/J] B CPOKH, YCTAHOBJICHHBIE MHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI, UMEIOLINE HAPYLIEHUS! OMOPHO-IBUTaTEIIbHOTO
anmapara, JOIYCKalOTCsd Ha aTTeCTAllMOHHBIE MWCIBITAHUS B CONPOBOKICHUM AaCCUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«[TonoxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTali 00y4aromuxcs 1o
OIIOII 6akanaBpuata, cnenuanurera u mMaructparyps» ®I'BOY BO HOxHo-Ypansckuiit AY (2016
r.).

Ilkana u KpUTCpUH OLUCHHUBAHUA OTBETA o6yqa10meroc51 IMPEACTaBJICHBI B Ta6n1/1ue

lkana Kpurtepun onennBanus

BCECTOPOHHEE, CHUCTEeMAaTUYECKOe W TIyOOKOe 3HaHHE MPOrPaMMHOTO
Ouenka 5 Marepuana, YCBOCHHE OCHOBHOM M JOMNOJHUTEIBHOM JUTEPATYPHI,
(oTnMyHO) PEKOMEHJIOBAaHHOW MPOTPaMMOM JTUCIUIUIMHBI, TPABUIBHOE PEIICHHUE

3a/1auu.

MOJIHOE 3HAHUE NPOrpaMMHOrO0 MaTepHaia, YCBOCHHE OCHOBHOM
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIN4ne
(xopor1110) MaJO3HAYUTENbHBIX OIIMOOK B PEUICHUH 3aJlaud, WJIA HEeIOCTaTOYHO

IMOJIHOC PACKPBITUC COACPIKAHHUEC BOIIPOCA.

3HaHUEC OCHOBHOI'O IMPOrpaMMHOI0 Matc€puajia B MUHHUMAJIBHOM 06’beMe,
MOrp€IIHOCTU HEMIPUHIIUITHAJIIBHOTO XapaKTEepa B OTBETC HA 5K3aMCHC U B
PCHICHUHU 3aJa1H.

Ouenka 3
(YZOBIETBOPUTEIBHO)

Onenka 2 npobensl B 3HAHUSAX  OCHOBHOIO — IPOTPAMMHOTO  MaTepuala,
(HEey1OBJIETBOPUTEIBHO) | MPUHIMITMAIBHBIE OIIMOKM TP OTBETE Ha BONPOCHl U B PEIICHHH




3aJauu.

Bonpocsl k 3k3amMeHy
5 ceMecTp

8. TemnorexHuka, TEPMOAMHAMUKA: OIpPECIICHUs, CBA3b C APYTUMHM HAayKaMH - MaTEMaTHKOM,
(hU3UKOHN, XUMHEH, a3POIMHAMHUKOM.

9. PabGouee Teno, maeambHbIE M peanbHble ra3pl. OCHOBHBIE W JIOMOJHUTEIBHBIC MapaMeTphl
COCTOSIHUS pab0yYero Tena, uX eJUHULBI H3MEPEHUs.

10.Crioco0nl 3aaHMs Ta30BBIX CMECEH: MACCOBBIMHM, OOBEMHBIMH JIOJSMHM; IUIOTHOCTh CMECH;
ra3oBasi IOCTOsSIHHAs cMecH. 3aKkoH JlanbToHa.

11.TeroeMKOCTh Ta30B: MaccoBasi, 00bEMHasl, MOJIbHAS, UCTHUHHAS, CPEIHSS, TPU MTOCTOSTHHOM
JaBJICHUH, IPU OCTOSIHHOM oObeMe. [lokazarenb aanadatsl.

12.TepmoprHaMUYECKU# TIpOLIECC: OMpEAETICHNEe, MaTeMaTHYecKoe OMHCAHWEe, M300pakeHUe B
PV-u TS xoopaunarax. PaBHOBeCHBIC, HEpaBHOBECHBIE, OOpaTUMBbIC, HEOOPATHUMBIE ITPOIIECCHI.

13.Mertoapl M3Yy4YEeHUS TEPMOAWHAMHUYECKHX TIPOLECCOB: AHAINTUYECKUH U TpapuuecKuil.
CriocoObl BbIUUCIEHHST PaOOThl U SHEPTUU B BHUJIE TEIUIOTHI IPU MPOTEKAHUH TEPMOIHMHAMUYECKOTO
nporecca.

14 VI3yyaemble B TEpPMOAMHAMHUKE IIPOLECCHI: YCIOBHS IPOTEKaHUS M MaTeMaTH4YecKHe
3aBHCUMOCTH.

15.KpyroBoi#i nporecc (1uKi): onpeaeneHue; nzodpaxkenue B PV u 1S xoopaunarax; pabora;
KOX(QQHUIIUEHT MOJIE3HOKO NEHCTBHUS, YCIOBHUS OCYIIECTBICHHUS IIUKIIA.

16.11epBblil 3aKOH TEPMOJUHAMHUKHU: OIpE/IIEHUE; MAaTEeMaTU4YeCKOe BbIpakeHHe. BHyTpeHHs
SHEPIUs UACATHHOTO ra3a, ¢ H3MEepeHHe, YHTAIBITHS.

17.BHyTpeHHSs 3HEpPrusi M SHTAJIBIUSA: OIpPEJENICHHs, YCIOBHUsS CXOJCTBA U Pa3iInyMsi. 3aKOH
Maiiepa

18.BTopoii 3aKkOH TEPMOIMHAMHKH: OIpEACICHHEe, MaTeMaTHdecKoe BbIpaxkeHue. I[loHsaThe
SHTPOIINH, KaK MapamMeTpa COCTOSHMS, 3aBUCUMOCTH 3HAU€HHs] U M3MEHEHHs] BHYTPEHHEH SHEepruu u
SHTPOIIMH B MPOIECCEe; BHEIIHSS padoTa.

19.M30xopHsbIil npouecc: omnpenenenue; nzodpaxenue B PV- u TS -koopanHaTax; M3MEHEHHE
BHYTPEHHEH SHEPTUH U DPHTPOITUH B MPOIecce; BHEIIHSS padoTa

20.1300apHsblii mporecc: ompeneneHue; padora pacmupeHus; uzoOpaxkenue B PV- u TS -
KOOp/IMHATAaX; B3aWMHOE DAaCIOJIOKEHHE H300aphl W HW30XOphl B 1S -KOOpAHMHATAaX; W3MEHEHHE
SHTPOIIUH.

21.M30TepMuyeckmii mporecc: ompenenenue: uodpaxenue B PV u TS -koopamnHarax; pabora
pacupeHusi, U3MEHEHHE SHTPOITUH.

22.AnuabaTHBI  TIpOIIECC: OMpeeNieHWe;, aHATUTHYECKOE BBIPAKEHHE TMEPBOTO  3aKOHA
TEPMOJIMHAMUKH JUI a7nabaTHOro Mpoliecca; Moka3aTelb agualdaThl; ypaBHEHHE aauadartbl; padboTa
raza B aamabaTtHoM mporecce; nm3o0paxenue B PV- u IS xoopmuHarax. B3ammHOe pacmnonoxeHne
ananabaTsl U M30TepMbl B PV -koopanHarax.

23.TlonuTpomHBINA TIpOIlecC: ypaBHEHHE IOJMTPOITHOTO IpoIecca; Kak OOOOMIEHHBIN mpoliecc,
YAaCTHBIMU CJIY4asMU KOTOPOTO SIBJISIOTCS IPOLIECCHl M30TEPMUYECKUN, M300apHBIN, M30XOPHBIN U
annabaTHBIN.

24.1uxn Kapno: npsimoit B PV- u TS - koopanHaTax; padora 1UKIa; KOAPPHUIHMEHT MOJIE3HOTO
neiicrBust. Henoctmxumsie yenosust, npu kotopbix KITJ[ nukna Kapao mor Obl ObITh paBeH eIMHUIIE.

25.00partnbiii 1wk Kapao: ycnoBust (yHKuIumoHupoBaHuUs, u3zoOpaxkenue B PV- u IS
KOOPJAMHATAX; XOJOAWIbHBINA KOA(DPHUITUEHT UKIIA.

26.11uxn aBUTraTeNsl BHYTPEHHETO CTOPaHUs C M30XOPHBIM MOABOAOM TeIuia; MoOpaxenue B PV-
u TS - xoopauHaTax; XapakTepUCTUKA ITUKJIA (CTETICHb CxKaTHus £, CTETIeHb MOBBIIeHUs naBieHus JI);
KII/[l umkia; KOJM4ecTBO MOABEICHHOTO M OTBEIEHHOT O TeIlIa; padoTa IMKIIa.

27.1lyxn gBUTaTENs BHYTPEHHETO CrOpaHus ¢ W300apHBIM MOJIBOJIOM TeIIa: uroopaxenue B PV- u
IS koopmunarax; KIIJl mukna; KOMMYECTBO TMOJBEACHHOW M OTBEICHHOW TEIUIOTHI, pa0oTa IHKIIA;



XapaKTepUCTHKa IUKJIa (CTENEeHb CKaTusl B, CTENEHb IMOBBIIICHUS JaBICHUS ) CTENEHb
MIPEIBAPUTEIILHOTO PACIIHUPEHUS D).

28.1{uks qBUratens BHYTPEHHEro CropaHus CO CMEIIaHHBIM MOABOJIOM Teria: n3odpaxenue B PV
u TS xoopaunarax; KIIJ[ iukia; KOIM4ecTBO MOABEICHHONW U OTBEICHHOW TETUIOTHI.

29.Pabounii LUK pealbHOrO ABUTaTeNsl BHYTPEHHETrO CrOpaHMs: WHAMKATOpHAs JAuarpaMma
yeThlpexTakTHoro kapOropatopHoro JIBC B PV -koopamnarax; ommcaHue IHKIA; OTJIMYHE OT
UJeabHOTO 1HUKIIA.

30.1{uka ra30TypOMHHON YCTaHOBKH C M300apHBIM IMOJABOJIOM TEIIA: OMPEICICHIE; N300paKCHHE
B PV u TS - koopaunarax; onucanue padotsl; KIT/] ukia.

31.1ukn uaeasbHOrO KOMIIpECcopa: OMpeieiieHne KOMIIPECCOpa; CXeMa yCTPOMCTBA; 1uarpaMma B
PV-u TS - koopauHaTax; mpoLecchl cxxaTtus; paboTa IUKiIa; TeopeTudeckasi MOUTHOCTh ABUTATENs [
IIPUBOJIa KOMIIPECCOpa.

32.leiicTBuTenbHAs MHJIMKATOpHAs JHarpaMMa OJHOCTYNEHYaToro kommpeccopa B PV -
KOOpJMHATAax; €€ OTIN4ne OoT TeopeTnueckoii; oo0beMHoi KII[ peasibHOro kommnpeccopa; 3aBUCUMOCTb
KIIJI ot co3maBaeMoro JaBjcHHS.

33./luarpaMma MHOTOCTYIIEHYATOrO MOpPIIHEBOro Kommpeccopa B PV- u TS -koopaunara.
[TpyurHBI UCTIONB30BAHKUSA MHOTOCTYIIEHYATHIX MOPITHEBBIX KOMIIPECCOPOB.

34.1lukn u cxeMa BO3AYIIHO KOMITPECCOPHOM XOJOIMIBHON YCTAHOBKH, TCOPETHUCCKHUN ITHKI B
PV-u TS xoopaunarax; XonoquIbHbIN KO3()PUIMEHT LKKIIA; yaeabHas padoTa, 3aTpaueHHas B IIUKIIC,
TEeOpeTUYecKasi MOIIHOCTh IPUBOJIAa KOMIIPECCOpa.

35.TemnoBoil Hacoc: ompe/eseHre; TPUHLUIT pabOThl; OTONMUTENbHBIA KOI(DPUIMEHT; OTIUYHE OT
XOJIOAWJIBHON YCTAHOBKHU.

36.0Ou3nyecKoe COCTOSHUE BEIIECTBA: arperaTHoe COCTOsiHHE; (Da30BbIl MMEpexoia; KpPUBBIC
(a30BBIX Mepexo0B BemecTBa B pT - KoopauHaTax; TpoiHas TOUKA.

37.ITapooOpa3oBanme: mporecc mapooOpazoBanuss B PV - KkoopauwHarax; 30HBI Pa3IUYHBIX
arperaTHeIX COCTOSIHHIM, VyJjelnbHas TEIJIOTa >KUJIKOCTH; HIDKHSS MOTPaHUYIHAS KPUBAs; CTEIICHD
CYXOCTH TIapa; BEpXHssl IOTPAaHUYHAS KPUBAs, CyXOl HACHIIICHHBIH Map; MeperpeTslii map.

38.[1apoobOpazoBanne B TS - KOOpAMHATAX; HWKHIS W BEPXHSAS IOTPAaHUYHBIC KPHUBBIC,
KpUTHYECKasl TOYKa;, YyAeNbHAas TEIJIoTa >KHUAKOCTH; TeIioTa MapooOpa3oBaHMs; IUIOMAAN Ha
JrarpaMMme, COOTBETCTBYIOIINE SHTAIBITUSAM IIEPETPETOr0 U CYyXOT0 HACBIIIEHHOTO Tapa.

39.ITapoobpa3oBaHue: AuarpaMMa BOASHOTO Tapa B IS - KOOpAMHATAX.

40.1luxn Penkwna mapocuioBoil ycraHoBkd B PV- m TS koopamHarax; cxeMa MapOoCHIOBOM
yCTaHOBKHU; omnucanue padotsl yctanoBku; KIIJ[ nukna; yaenpHBIM pacxoj mapa Ha BbIpabOTKy 1
KBT*4 ayekTposHepruu; OmpenesieHHe SHTANbIIMK Mapa B Mpoleccax NUKIa PeHkWHa B IS -
KOOpJIUHATAaX.

41.1luxn mapoBOM KOMIIPECCOPHOM, XOJOIUIBHOM YCTAaHOBKH: CXE€Ma YCTaHOBKHU; M300pakKeHHE
mukiaa B PV- m TS - koopaunHarax; XoJnoquibHbI Kod(duuueHT, paboTa, 3aTpayeHHas Ha
OCYILIECTBJICHHE LIUKJIA.

42.BrnaxHblii BO3AYX: OMpeJelieHHe; nuarpaMMa arperaTHOr0 COCTOSHHUS BOJbI BO BJIQKHOM
Bo3ayxe B PV - KoopaWHaTax; arperaTHble COCTOSIHHS BOJBI B BO3/yX€; HACHIIICHHBIA U
HEHACBIIICHHBIN BO3YX.

43.XapaKkTEepUCTUKN BIAXKHOTO BO3JyXa: aOCONIOTHAS BIAXKHOCTH; OTHOCHUTEIbHAS BIIAKHOCTD;
MOJIIPHOE BIIAroCo/Iep>KaHue; BIarocoep>KaHue; CTeIeHb HACKIIIECHUSI.

44 TlapameTpbl BIQXXHOIO BO3[yXa: Macca BJIaKHOIO BO3AyXa; O00bEM BJIAXKHOTO BO3AYXa;
IJIOTHOCTD; YACTBHBIA 00BEM; TEMIIepaTypa; 1aBleHUE; MOJISIPHAs Macca.

45.TepMOBIIQ)XKHOCTHBIE XapaKTEPHCTUKU BIAKHOTO BO3/yXa: yAeTIbHas MaccoBas W300apHas
TEIJIOEMKOCTb; yJeNbHAS SHTAIBITHS.

46.id- muarpamMma BII@XHOTO BO3/AyXa: CBS3b BJArOCOJCPKAHMS, YIACTbHOH OSHTAIBIUH,
TEMIIEPATypPhl, OTHOCUTEIBHON BIAXXHOCTH M MApIHUAIHLHOTO JAaBJICHUS BOJSHBIX MapOB; OMpEIeICHHE
TEMIIEPATypbl TOYKH POCHI U MOKPOTO TEPMOMETPA; OMpeAesieHue OTHOCHUTEIbHOM BIAXXHOCTH IO
TeMIIepaTypaM CyXoro 1 MOKpOro TepMOMETPOB



47.0OCHOBHBIC TIOHATUS W ONpPENEICHUS B TEOPUHM TEIJIOOOMEHA: CTallMOHApHOE U
HECTAllMOHAPHOE TEIUIOBOE II0JIe; M30TEpPMUYECKas MOBEPXHOCTb; TEIJIOBOM TIOTOK; IJIOTHOCTh
TEIJIOBOTO TIOTOKA.

48.Crnioco0bl pacrpocTpaHeHHs TEIUIOTHI: TEIUIoNepeaya Wi TEeII000MEH; TeIIONPOBOIHOCTS;
KOHBEKIIMSI; TEIJIOBOE U3TyUYCHHE.

49. TernonpoBOAHOCTE:  ompenencHue; 3akoH Dypbe; KOAPGUIMEHT TEerIONPOBOJHOCTH;
CTallMOHAPHAs TEIUIONPOBOJHOCTD B IJIOCKON CTEHKE (OAHOCIOWHOM M MHOTOCIIOMHOMN); TEPMHUECKOE
CONPOTUBJICHHUE TIOCKON OJTHOCIIOMHOW CTEHKH.

50.KOHBEKIIMOHHBINH TEII000MEH: TEIUIO0Taua; MOBEPXHOCTh TEII00OMeHa; 3akoH HproToHa-
Puxmana; k03 (UIIHEHT TemI00T a4 KOHBEKIIMY; BHEIIHEE TEPMOINHAMHYECKOE COITPOTHBIICHHE.

51.JIyaucteiii TermooOMeH: onpeneneHue; 3akon Credana-bonpimana; Kod)PUIUEHT TydUCTOrO
TEII000MEHa.

52.Temonepenaya: OIpeleieHe; CTallMOHAPHBIM Ipolecc TeIonepeadyd 4Yepe3 HapyKHYIO
OTPaXJIAIONIYI0 KOHCTPYKIMIO; YpaBHEHHE TeIluionepenaun; Kod((UIMEHT Terulonepeaayn;
COIPOTHUBIICHUE TEILIONEPEAAYE OTPAKICHHUS.

53.TorumBo: ompeneneHune; KIACCH(PHUKAIMA IO arperaTHOMY COCTOSHHUIO, TPOHMCXO0XKIECHHIO;
COCTaB; BhICIIIAs U HU3IIAS TEIJIOTa CTOPAHUS; YCIOBHOE TOILIHBO.

54.T'opeHrie TOIIMBA: ONpEACICHHE; CXEMbl OpPTaHM3AalMU TOMOYHBIX MPOIECCOB M UX
XapaKTePUCTUKU: KOOPPUIIUEHT U30bITKA BO3AYXA.

55.CocTaB  KOTENBbHOW  YCTAHOBKHM; IPOCTEHINasi CXeMa  OTONUTEIbHOM  KOTEJIbHOM;
KJacCU(pUKALKA KOTEJIBbHBIX YCTAaHOBOK IO MPOM3BOJAMMOMY TEIUIOHOCUTENIO, [0 POAY CKHUTAeMOIo
TOIUIMBA, IO XapaKTepy yA0BIETBOPSEMOrO TEIUIONO rpedieil u 5.

56.Tunsl Tra30TpyOHBIX KOTJIOB M UX KOHCTPYKUMH: nmunuHApudeckue (KoHcTpykiuu [lanmena);
KapoTpyOHBIE; THIMOTAPHBIE; KAPOTPYOHO-IBIMOTAPHEIE; TAPOBBIC M BOAOTPEIHBIE.

57.BopgoTpyOHbBIe KOTJIBI: OCOOEHHOCTH KOHCTPYKIUUM; MPEUMYIIECTBA; CXEMbl TOPU30HTATBHOTO
¥ BEPTHUKAIBHOTO MApOBOTO KOTJIA

58.TemnoBoil 0anaHC KOTEJNBHOTO arperara; cocTapistomue TeruioBoro Oananca; KIIJ|
KOTEIIFHOT'O arperara, IMyTH €r0 TOBBIIICHHS.

59.BcnioMoraTenbHoe 00OpYZOBaHUE KOTEJBHBIX YCTAaHOBOK: IapoIeperpeBaTesif, CXEMbl HX
BKIIIOUCHHUS;  PEKYNEpaTUBHBIE W  PErCHEpPATHBHBIE  BO3JyXOHArpeBaTelH; OSKOHOMaii3epsl,
TATOAYThEBBIE YCTPOUCTBA.

60.BomornoAroToBKa: ornpeeneHne; MpUMeCcH B IPUPOIHON BOJIE; HETATUBHOE BIIMSHUE MTPUMECEi
Ha paboTy KOTJa; METObl OCBOOOXKIEHHS BOJIbI OT Pa3IMYHBIX IPUMECEH.

61.0Torutenue: ompeieNeHWe; TEIUIOBOM OalaHC 30aHMNA; CTPYKTypa TEIUIONOTEph |
TEIUIONOCTYIICHHUH.

62.00mme TpeOoBaHUS, TPEABIBISEMbIE K CHCTEMaM OTOIUICHHS, NPHHIUIHAIbHAs CXeMa
CHCTEMbI OTOIJICHHS; BEIOOP TEMJIOHOCUTEIS JJ1s1 OTOTIJICHHUS.

63.Bo3aymHoe oToruieHue: 00JIaCTh MPUMEHEHUS; IPEUMYIIECTBA M HEJOCTATKHU TI0 CPAaBHEHHIO C
IPYTUMH BHJAaMHM OTOIUIEHHUS; KJIAaCCU(HUKAIMS BO3AYIIHOTO OTOIUICHHS, COBMEIIEHHOIO C
BEHTWIALNEH.

64.BeHTumnsaus: onpeaencHue; peraeMple 3a1auu; KiacCuuKalus BUIOB U CUCTEM BEHTUIISIIHH;
€CTECTBEHHAsl BEHTUJISIMS - pacroiaraeMoe JaBjieHUE.

65.Meronpl pacuera BO3AYXOOOMEHa: IO YAENbHBIM IIOKa3aTeNsiM; MO KPAaTHOCTH, KPaTHOCTh
BO3IyX000MeHa (IT0 MPUTOKY U BBITSKKE); OaTaHCOBBIN (pacyeTHBIN).

66.Pacyer BEHTHISIMOHHBIX CETEH: JIMHEWHbIE TIOTEPH JaBIEHHUS; MECTHBIE TOTEpPH;
KO3 (UIMEHT MECTHOTO CONPOTUBIEHUS; KOI(P(GUIUEHT CONPOTUBJICHHUS] TPEHUS; IOJHOE,
CTaTUYECKOE U JUHAMHUYECKOE JaBJICHUS.

67.CriocoObl CyIIKH: OTpeAeicHHe CYIIKH; €CTeCTBEHHas W WCKYCCTBEHHAas, KOHBEKTHBHAS;
KOHJYKTUBHAsI, KOHTAKTHAs; paJiiallMOHHAsT; KOMOMHUPOBaHHASI.

68.MeTo1pI XpaHEHUS CeNbXO3MPOIYKIINH; IEPUOAbI XPAHEHUS CE30HHOMN MPOIYKIMH - JTeUeOHBIH,
OXJIQX/ICHWs1, OCHOBHOM; I'a30BbI U TEMIIEPATYPHBINA PEKUMBI B XPaHUIMILAX

69.OxpyKaroias cpeia: OnpeesICHIE; COCTABIISIIONTNE OKPYXKAIOIICH CPeIbl; BUABI 3arpsA3HEHUN;

COCTaBHBIE 3JIEMEHTBI OXPaHBI OKPY’KAIOIICH CPEIbl.



70.Knaccudukaiuss OCHOBHBIX METOJOB OOE3BPEKMBAHMS BPEIHBIX BBIOPOCOB B armocdepy:
TBEPABIX BEIIECTB; T'a3000pa3HBIX BEIUIECTB.

71.DHeprocOepexkeHre: CTPYKTypa 3arparT W TOTEph IPH HKCHOJIb30BAHWU TEIUIa IPH €ro
MIPOU3BOJICTBE, TPAHCTIOPTHPOBKE U MOTPEOICHUH. ATBTEpPHATUBHBIC NCTOUHUKU YHEPTHH
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