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PaGouas mporpamMma JUCIMINIMHBI «TerIoTEXHHKa» COCTaBJICHa B COOTBETCTBHU C TpeGOBaHUAMHA
denepaabHOTO rOCYAapCTBEHHOTO 06pa30BaTeNbHOrO CTaH/apTa BBICIICTO o6pasosanus (PI'OC BO),
YTBEPIKIEHHOTrO MPUKa3oM MuHUCTEPCTBA oOpa3oBanus ¥ HayKH Poccuiickoit ®enepanuu 14.12.2015
. Ne 1470. Pabouas mporpamMma IpeJHa3HA4YeHa JUIs IOArOTOBKH GakanaBpa 1O HAIPABJICHHUIO
23.03.03 DKcIIyaTauus TPAHCHOPTHO-TEXHOJOTHIECKHUX MAIIHH M KOMILIEKCOB, Mpoduib -
CepBHC TPAHCHIOPTHBIX H TEXHOJOTHYECKHX MALIMH H oGopyaoBaHHsL.

Hacrosmass paGodas mporpaMma  JHCIHILTHHBI COCTAaBIEHA B paMKax OCHOBHOM
npodeccHoHaTbHON 00pa3oBaTeIbHON MPOrpamMMel (OITOII) u yuuThIBACT 0coOeHHOCTH O0ydJeHHST
P WHKIO3MBHOM 00pa3oBaHud JHI € OrpaHMYeHHBIMH BO3MOXHOCTAMHU 3[0POBBA (OB3) u
WHBAJIHJIOB.

CocTaBuTeb — KAaHIMIAT TEXHHYECKAX HAyK, ACCHCTCHT xadenpsl DHeprooGecreueHus |
ABTOMATH3AIMM TEXHOJIOTHUECKHX mporeccosy I'ycesa O.A.

PaGouast mporpamMma IUCIUILIHHEL o6cyxKieHa Ha 3acelanuu Kaenpel DueproobecreveHus u
aBTOMATH3AIMH TEXHOJIOTHYECKUX MTPOLECCOBY

«2» pespaist 2018 . (mpoTOKOI Ne 8).

3as. kadeapoit «IHEProobecedeH e i aBTOMATH3ALI

TeXHOJIOMHUECKHX TIPOLECCOBY, podeccop, A.T.H. WW B.M. Ilonos

PaGoyast mporpamMma JHCIHILIMHBI 0100peHa METOIMYECKOH KoMHuCcHeH (axylIpbTeTa 3a04HOr0
00y4eHHs

«7» despans 2018 r. (mpotokon Ne 5).
[pencenarenb METOMUYECKOH KOMUCCHH

daxynbTeTa 3204HOr0 00yUCHHUS, A.H. Ko3nos
KaHUIAT TEXHUUECKUX HayK, TOUCHT

HAYYHAR

JTupexrop Hayuroit 6u6nuoTexu BUBIMOTEKA
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[Inaampyemble pe3ynbTaThl OOy4YeHHS 1O JUCHUUIUIMHE, COOTHECCHHBIE C
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1.1. ILenp u 3324 JUCHUILIAHEI
1.2. IInanupyemble pe3ynbTaThl 00YUCHUS MO JUCIUIUIMHE (ITOKa3aTe/IN
c(hOPMUPOBAHHOCTH KOMITETEHITHI )
Mecto nucuumunbl B crpykrype OITOIT
OOBeM TUCHMITIIMHBI U BUABI Y4eOHOH paboThI
3.1.  Pacmpezaenenne ooObemMa JUCIUIUIMHBI IO BUAAM y4eOHOM pabOThI

3.2.  Pacmpenenenue yaeOHOT0O BpeMEHH 110 pa3zeiiaM U TeMaM

CTtpykTypa U cofep KaHue TUCIUILTHHBI

4.1. CopepxaHue TUCHUTLITUHBI

4.2. CopepxaHUE JEKIIHHA

4.3. Copaepxanue 1abOpaTOPHBIX 3aHATUN

4.4. CopaepxaHue MPAKTUICCKUAX 3aHATUI

4.5. Bunasl v coaepkaHue CaMOCTOSTEIHHON paboThl 00yJarOITUXCsI
Y4eOHO-MeTOINYeCKOe 00eCIIeUeHUE CaMOCTOSTEIbHON pabOThl 00YJaIOIIUXCsl
10 TUCITUTUINHE

@®OoH/T OIICHOYHBIX CPEIICTB LISl TPOBEACHUS IIPOMEKYTOYHOMN aTTeCTalluu
00yJaromuxcs Mo AUCIUTUTHHE

OcHOBHasl ¥ JONOJHHUTENbHAS ydeOHas TUTepaTypa, He0OXoauMast Uit OCBOCHUS
JTUCIUTLTAHBI

Pecypcbl nHDOpMaIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTH «HTepHeT»,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLINHBI

MeTtoaudeckue ykazaHust Jisl 00y4aroIIUXcsl IO OCBOCHUIO TUCITUTLIAHBI
NudopmaninoHHbie TEXHOJIOTUH, UCTIOIb3YyEeMbIE TIPU OCYIIECTBICHUN
00pa30BaTeNLHOTO MPOIIecca MO TUCITUTUINHE, BKITIOYAsl IepeUYeHb
MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM
MatepuaabHO-TeXHHUYECKas 0a3a, HeOOX0UMast JJI OCYIICCTBICHUS
00pa30BaTeNBHOTO MpoIiecca Mo TUCITUTUINHE

WNunoBarmonHbie GopMbl 00pa30BaTEIBHBIX TEXHOJIOTHH.

[Tpunoxxenue Nel. ®oH OIIEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOIIS
YCTIIEBAEMOCTH U TMIPOBEICHUS TPOMEKYTOUHOHM aTTECTAI[MH 00YJIAFOIIHXCS TI0
JTUCIUTLTNHE
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

bakanasp 1o

1.1. Hean u 3a7a4m TUCHHUILIAHBI

HaIpPaBJICHUIO

HOATOTOBKH

23.03.03

DKCIuTyaTanus

TPaHCIIOPTHO-

TEXHOJIOTHYECKUX MAalllMH W KOMIIJIICKCOB JOJIXKCH OBITh IIOATOTOBJIECH K CICAYIOIIUM BHUIaM

npodeccnoHaTBEHOMI

NEATEIIHLHOCTH:
HCCIIe0BaTENbCKast; CEPBUCHO-IKCILTyaTal[AOHHAS.

MMPOU3BOACTBCHHO-TCXHOJIOTHYCCKAA,

OKCIICPUMCHTAJIbHO-

Heas aucuMmIuHbl — chopMupoBaTh y CTyACHTAa CUCTeMy (yHJaMEHTAIbHBIX 3HAHUN 10

TCINNIOTEXHUKE,

HEOOXOAMMBIX JUIsI TOCIEAYIOIIEH IOArOTOBKH OakayaBpa,

CIOCOOHOTO K

3(G(HEeKTHBHOMY PEIICHUI0 TPAKTHYECKUX 3a/1ad CEIbCKOXO3SHCTBEHHOTO MPOU3BOJCTBA, a TaKKe
CHOCOOCTBYIOUINX JaJIbHEHIIIEMY Pa3BUTHIO JTMYHOCTH.
3agauu AUCHMILIMHBI:
W3YYUTh OCHOBHBIE 3aKOHBI TEPMOJUHAMHUKU M TEIUIOMAacCCOOOMEHa U OBJIAJETh METOJAaMH UX
MIPUMEHEHHUSI B PAKTUYECKOU 1eATEbHOCTH;

1.2. [lnanupyemble pe3ybTaThl 00yUeHUsI M0 JUCHHUILIMHE (M0KA3aTeJIH
chopMUPOBAHHOCTH KOMIIETEHIIM)

[Inanupyembie [Tnanupyemble pe3yabTaThl O0y4eHHS MO AUCIUILTHHE
pe3ynbTaThl
oceoerms OIIOII 3HAHUS YMEHHUS HaBBIKU
(KOMIIETEHITNN )

IK-12 OO6yuaromuiicst  noipkeH | OOyvaronuiics OOyuaromuiicsi JT0JDKEeH
BIIaJICHUEM 3HaThb OCHOBHBIC 3aKOHBI | IOJKEH YMETh | BIAJETh HABbIKAMU
3HAHUSIMU TEPMOJAMHAMUKH U | UCIIOJIb30BATh ONMCAHUS OCHOBHBIX

HallpaBJIeHUN TeIIoMaccooOMeHa OCHOBHBIE 3aKOHBI | 3aKOHOB
M0JIE3HOTO HE00X0IMMBbIE MIpH | TEPMOIUHAMUKA U | TEPMOJAMHAMHUKH "
WCIIOb30BAHUS WCIIO0Ib30BAHUU TerIoMaccooOMeHa TerIoMaccoooMeHa, Ha
MIPUPOTHBIX MPUPOJHBIX  PECYPCOB, | IPU  HCHOJB30BAaHUU | KOTOPBIX OCHOBaHBI
PECYpPCOB, PHEPTUHU U | SHEPTUU MATEPUAJIOB NP | IPUPOJIHBIX PECYPCOB, | MPUHIHUIIBI
MaTepuasioB MpH 9KCIUTyaTallii, PEMOHTE | SHEPTUU  MAaTEepHaJIOB | UCIOJIb30BaHUS
JKCIUTyaTaluH, u CEPBUCHOM | IIpH SKCIUTyaTaluy, | IPUPOJHBIX  PECYPCOB,
pEMOHTE U 00CITyKBaHUHU PEMOHTE U CEpBHCHOM | DHEPrMM  MaTepuasoB
CEPBUCHOM TPAHCIIOPTHBIX U | o0CITyKUBaHUU npu JKCIUTyaTalluH,
o0CITyKUBaHUHU TPaHCIOPTHO- TPAHCIIOPTHBIX U | PEMOHTE M CEpPBUCHOM
TPAHCIOPTHBIX U TEXHOJIOTHYECKUX MAIINH | TPAHCIIOPTHO- 00CTyKUBaHUU
TPaHCIIOPTHO- u 000py/OBaHUs | TEXHOJOTHYECKUX TPaAHCTIOPTHBIX "
TEXHOJIOTMUECKUX | pa3JIMYHOTO Ha3HAYEHUs, | MalIUH U | TPAHCIIOPTHO-
MallvH 1 WX arperatoB, CHCTEM HU | 000PYIOBaHUS TEXHOJOTHYECKHUX
000pyI0BaHUs anemenToB - (b1.5.19- | paznuunoro MAaIIUH U 000pYAOBaHUs
Pa3IMYHOTO 3.1) Ha3HAYCHHUS, WX | pPa3JIM4HOTO
Ha3HAYEHMUs, UX arperaToB, CHUCTEM WU | Ha3HAYEHUS, ux
arperaroB, CUCTEM U anementoB- (B1.5.19- | arperatoB, cucrem wu
3JIEMEHTOB V.1) anementoB - (b1.b.19-

H.1)

2. Mecro aucuuniuHbl B cTpykrype OITOII
Jucturmmuna «TermmoTexHuka» OTHOCHTCS K Oa3zoBoi wactm bioka 1 (B.1.5.19) ocHoBHO#
npo¢eCCHOHAIBHON 00pa30BaTEIbHONM MPOTPaMMBI aKaJIEMHUYECKOTO OakajaBpuaTa Mo HalpaBJICHHUIO




noaroroBku  23.03.03 DOkcrutyaranusi TPaHCHOPTHO-TEXHOJOTHMYECKUX MAIIMH W KOMILIEKCOB,
npo¢uib - CepBUC TPAHCIIOPTHBIX ¥ TEXHOJIOTUYECKUX MAIIMH U 000PYI0BaHHUS.

Pa3enbl AMCHMIIMHBI M MEKIUCHUIIIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYIOIIHMMH) U 00ecieYHBaeMbIMU (MOCIAEYHOIUMH) THCHUIINHAMHA

No | HaumenoBanue DopmMupyemMble KOMIIETEHIIUH

/i | obecreunBaromx Paznen 1 Paznen 2 Paznen 3
(mpeaecTBYyIOINE) U
o0ecreunBaeMbIX
(mocneAyoomux ) AUCIUILINH,
MIPAKTHK

[Tocnenyromue AUCHUILIUHBI
1 [ Cunossie arperatsi | I1K-12 | I1K-12 | I1K-12

3. O0bém AuCHMILVINHBI U BUJbI y4eOHOH padoThl

O0BeM TUCHUILIMHBI cocTaBiseT 2 3adeTHble enuHuIbl (3ET), 72 akagemudeckux yaca (nanee
yacoB). /luciuruivnHa uzyyaercs B 4 cemecTpe.

3.1. Pacnpenesnenne odbeMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThl

But yaeGHoi paboTsl KommuecTtBo yacos

KonrakTHasi padora (Bcero) 16
B ToMm unce:

Jlexuuu (JI) 8
[Ipaktuueckue 3anstus (113) X
JlaGopatopusie 3ansaTus (JI3) 8
CamocrosiTesbHas padora odyuawiuxcs (CP) 52
Konrpous 4
Hroro 72

3.2. Pacnipenesienne y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMam

B TOM YHCJIE
KOHTaKTHas paboTa .
Ne HanmenoBanmue pasznena u Bcero 3
=¥
TEMBI TEMBI 4acoB =
J J3 113 CP z
~
1 2 3 4 5 6 7 8
Pa3znen 1. Texuuueckas TepMoIMHAMUKa
Beenenue. OcHoBHbIE
1.1, ! 5 1 2 X 2 | x
TOHSITHSI U OTIPEAEIICHUS




12, TepMoauHamMuyeckue 5 1 . X 4 X
MPOLECCHI

1.3. | KpyroBeie mporecchol 14 2 2 X 10 X

1.4. | BounsHoii map 6 1 X X 5 X

1.5. | Bnaxuslil Bo31yx 6 1 X X 5) X

Paznen 2 Teopus TermooomMeHa

21, OcHOBBI TEOPUH 12 5 4 « 6 <
TEII000MeHa

2.2. | TemooOMeHHBIE anmapaThbl 6 X X X 6 X

Pazpnen 3. Ilpumenenune TemIOThHl B CETLCKOM XO3SICTBE

31 Termnmorenepupyromnme 2 X X X 2 «
YCTaHOBKH

3.2 | Oromenue. BeHTusnus 8 X X X 8 X

33 OxpaHa OKpY>XaroIIen Cpeibl. 4 « « < 4 «
OcCHOBBI YHEProcOEpeKeHUs
KoHTpoub 4 X X X X 4
Htoro 72 8 8 X 40 4

4. CTpyKTYypa M coepKaHue TUCHUILIMHBI
4.1. Conep:xaHue TUCHHUILIHHBI

Paznen 1. Texunyeckasi TepMOJAMHAMMKA

Bsenenue

OcHOBHbIE NOHATHUS U onpeleaeHus. [IpeaMeT TeXHNUECKON TEPMOIUHAMUKU U €€ METO/IBI.
CBsI3b TEIUIOTEXHUKHU C IPYTUMH OTpaciasiMu 3HaHuN. OCHOBHBIE 33/1a4y Kypca.

Pabouee Teno. OcHOBHbIE TapaMeTpbl COCTOSHUA. TepMOIAMHAMHUYEcKas CHCTeMa.
PaBHOBECHOE M HEPaBHOBECHOE COCTOSIHME. YpaBHEHHME COCTOsHUS. Temora M paboTa Kak (OpMbI
nepenaud TemiaoThl. TepmonumHamuyeckuil mporecc. OOparumble U HeoOpaTHMblE IPOLECCHI.
KpyroBele nmporecchl (IIUKIbI).

Cwmecu pabounx Ten. CrocoObl 3amanusi coctaBa cMecu. COOTHOIICHHE MEXKIY MacCOBBIMU,
00bEMHBIMU JIOJISIMHU. BbIuncieHne mapaMeTpoB cocTOsiHMS cMmecu. OmnpeaeneHue Kaxyuieics
MOJIEKYJIIPHON MAacChl M Ta30BOM MOCTOSIHHOM cMecH. Omnpe/ieieHre 1aBIeHH KOMITOHEHTOB.

TennmoemkocTb. MaccoBasi, oObeMHass U MOJIIpHAs TEIJIOEMKOCTH. TeIuIoeMKOCTh IpH
MIOCTOSSHHOM O00BEME W JIaBJICHUH. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIepaTypbl M JaBJICHHUS.
CpenHsis M UCTHHHAs TeMJIOeMKOCTH. DopMynbl M TaONULBl JUIsL ONpENeNeHHs] TElI0EeMKOCTH.
TermoemMKocTh cMecu pabouux Ted.

ITepBslii 3ak0H TepMoaAMHAMUKH. CyniHOCTh 3akoHa. DopMynupoBKa 3akOHA. AHAIUTUYECKOE
BBIp@KEHHE 3aKOHA JUISl OTKPBITBIX M 3aKpBIThIX cucteM. OmnpenereHre padOThl U TEIUIOTHI Yepe3
TEPMOJMHAMHUYECKHE [TApaMETPhl COCTOSHUSA, PV-IHarpaMMa. JHTaJIbIIHS.

Bropoit 3akoH TepmoauHamuku. OCHOBHbBIE (OPMYJIHMPOBKM 3aKOHA. AHAIUTHYECKOE
BBIp@XEHUE 3aKOHA. DHTponus. TS-auarpamma.

TepMoguHaMHUYecKHe MPOLECCHI

Ob1iee MOHATHE O TEPMOJANHAMHUYECKOM Tporiiecce. OOIre METO bl NCCIIEA0BAaHMS IPOIIECCOB
U3MEHEHUs COCTOSHUS pabounx Tten. M3o0paxenue B koopauHatax PV u  1S. OCHOBHBIE
TEPMOIMHAMHYECKHUE MPOLECChl: U30XOPHBIM, N300apHbIi, N30TEePMUUYECKHM, aTinabaTHBIA — YaCTHbIE
CJlyday MOJIMTPOITHOTO Mpoliecca.

Kpyrossie npouneccol

OO6mee moHsTHE O KpyroBoM mporiecce. [Ipsimoit m oOpatHeii 1mkin KapHo, ux aHamums.
Tepmogunamuueckuii KITJI u xononunbHbIi KO3QPHUIUEHT.



[uxner aurareneid BHyTpeHHero cropanus (/IBC). Luxabsl ¢ W30XOpHBIM W H300apHBIM
MOJBOJIOM TeIJIOTHL. M300paskeHne UUKIOB B PV- U 1S- guarpammax. TepMOauHAMHUYECKHE H
skcepruueckue KIIJ nuknos. CpaBHuTtenbHbld aHam3 nukioB JIBC.

[ukner ra3orypOuHHBIX ycTaHoBOK (I'TY). Ilukia ¢ M30XOpPHBIM M HM300apHBIM IOJBOJIOM
TeroThl. PerenepatuBHbie mukael [TY. HM300pakeHne 1MKIOB B PV U TS 1auarpammax.
Tepmonnnamuueckue KII/I nuxios. CpaBHuTENnbHbIN aHanu3 nukioB ['TY.

[Mukn wuaeanbHOro Komrmpeccopa. Kiaccudukainus KOMIPECCOPOB U MPHUHIMI ACHCTBHUS.
WNunukaropuas aumarpamma. M3otepmuueckoe, aquabaTHoe U MOIUTPONHOE cxkarue. [lomHas pabora,
3aTpadeHHas Ha MPUBOJ KoMIipeccopa. MHorocrymneHnuaroe cxkatue. M3o0pakeHue MUKIoB B pV- u TS-
nuarpammax. KIT/] komnpeccopa.

[Mukn xonoauiabHBIX ycTaHOBOK. Kiaccudukainus XoJoAUIbHBIX ycTaHOBOK. PabGouume Tena.
XonoauIbHbI  KOA((UIMEHT U XOJOAOMPOU3BOIUTEIBHOCTh. L[MKI BO3MYIIHON XOJIOAUIHHOU
ycTaHOBKH. L[MKJIBI TapOBBIX KOMIPECCHOHHBIX YCTaHOBOK. [loHsiTHE 00 abCcOpOLUMOHHBIX H
MMAPOIKEKTOPHBIX XOJOAUIBHBIX YCTAHOBKAX.

Tennosoit Hacoc. [TpuHIMI pabOTH TEIIOBOTO HAacoca.

Boasinoii map

Oduznyeckoe cocTtosiHue BemlecTBa. [Iporecc mapoobpazoBaHusi B PV- U TS- KOOpAMHATAX.
TepmoauHamMuueckre TabJIUIBI BOJBI M BOASHOTO mapa. Pv-, Ts-, IS- nuarpammbl BOASTHOTO Tmapa.
Pacyer TepMoaMHAMHUYECKUX MPOLIECCOB BOASHOIO Mapa ¢ MoMomibio Tabmui. [IpuHnunuanbHas
cxeMa napocuioBoil yctaHoBkH. L{ukn Penkuna. BiusiHue HadyalbHBIX M KOHEYHBIX MTapaMETPOB HaA
tepmuueckuii KI1/] nukna Penkuna. M3o0paxenue nukia B pV-, TS- nuarpammax. [lyTu noBsieHus
SKOHOMUYHOCTH MAPOCHJIOBBIX YCTAaHOBOK. TeriopuKauOHHbIN [UKII.

Bnaxubiii Bo3myx. Ompenenenue noHATHUS «Bnaxubiii Bo3ayx». OCHOBHBIE BEJITUYHUHBI,
XapaKTePU3YIOIIUE COCTOSHHS BJIOKHOrO Bo3ayxa. ld- numarpamma BjakHOro Bo3jayxa. Pacuer
OCHOBHBIX IPOIECCOB (TIOJOTPEB, CYIIIKa, CMECH BO3AyXa U Pa3IMYHbIX apoB).

Pasnen 2. Teopusi TenioodMeHa

OcHoOBBI TEOPUH TeNJI000MeHa

[Tpeamer u 3agaun Teopuu. 3HaYEHHUE TEMIOOOMEHA B POMBIIIICHHBIX Mporeccax. OCHOBHbIE
MOHATHSL U omlpeneneHus. Buael nepeHoca TEMIOTHI: TEIUIONPOBOJAHOCTb, KOHBEKIUS M H3JIy4YEHHUE.
C0XHBIHI TEerI000MEH.

TemooOMeH TemIonpoBoHOCThIO. OCHOBHBIE TOHATUS M ompeneneHus. 3akoH Dypbe.
HuddepernunanbHoe  ypaBHEHHE — TEIUIONPOBOAHOCTH.  KoapdHUIMEHT  TemIonpoBOAHOCTH.
TennonpoBoAHOCTh OJHOCIOMHOM M MHOTOCIOWHOM IINIOCKOM CTEHKHM, LHMJIMHIPUYECKON U
cepruieckoil CTeHOK.

KonBektuBHbIN TermnooOMeH. OCHOBHbIE TOHATHSA M ompejeneHus. YpasHeHue HpioToHa-
Puxmana, KO3 GHUIMEHT TEIIO0TAAYH.

TemooOmeH nznydenreM. OCHOBHBIE OHSTHS U ONPEIEIICHNUs, TEIIOBOW OalaHC JTy4HCTOTrO
TEII000MeHa. 3aKOHbI TEIUIOBOTO U3Ty4eHus. TerooOMeH U3Iy4eHueM MeX1Y TeJIaMH.

CnoxHbpiii TermooOMeH. Teronepenaya depe3 OAHOCIOWHYI0O M MHOTOCJIOWHYIO TUIOCKYIO,
WINHAPUYECKYI0, cheprudeckyto cteHku. Koaddunument tennonepenaun. Teroast H301s1us.

Tennoo0MeHHbIe anmapaThl

Haznauenue, kinaccupukanus MU CXeMbl TEIIOOOMEHHBIX ammapaToB. [IpuHuun pacyera
TEIIOOOMEHHBIX amnmnapaToB. KOHCTPYKTHBHBIN M MOBEPOYHBIM pacdeT TemI00OMEHHBIX amlmnapaTos.
Cpennunii temmneparypHblii Hamop. CoBpeMeHHbIE KOHCTPYKIMHM TpyO4yaThlX U IJJACTHHYATBIX
anmnapaTos.

Pa3pnen 3. [IpyMeHeHne TEIUIOTHI B CeJIbCKOM XO0351iiCTBE

TenJioreHepupymoumme yCTaHOBKH

TonnuBo, €ro BUABI U XapaKTEPUCTUKU. DJIEMEHTAPHBIM COCTaB TOIUIMBA. TeruloTa CropaHus
TOIUIMBA. Y CIOBHOE TOIUTHUBO. [Ipo6ieMbl SKOHOMHM TOIUIMBA U MyTH ee perieHusi. OCHOBBI TOPEHUS U
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OpraHM3alysl CXKUTaHMs TOIUIMBA. PacueThl MpOLIECCOB TOPEHHUs pPAa3jIMYHbIX BUIOB TOIUIMBA.
Teopernueckoe onpeneneHne He0OX0UMOro KomruuecTBa Bo3ayxa. Koadduuument nzbritka Bo3myxa.

Kotnbl u koTenpHble yecTaHOBKHU. OcHOBHBIE OHATHS. Kitaccudukanys u ycTpoiicTBO apoBbIX
U BOJOIpeiHBIX KOTIOB. TeroHocutrenu. OCHOBBI TEIUIOBOIO pacdyeTa KOTEJIbHBIX arperaros.
TennoBoii Oamanc, KIIJ[ korempHOro arperata. Pacxon TomimBa, yAelnbHBIH pacxoa TOIUIMBA.
BcnomorarensHoe 000py1oBaHNE KOTEIBHBIX YCTAaHOBOK.

Oromienne

MOoIHOCTb CHUCTEMBI OTOILIIEHHUSL.

OO6mue cBeneHus, Kiaccudukanus cUCTeM OTOIUICHUS. Buabl TerioHocuTeneil cucrem
ororuieHus. OtomnuTenbHble (HarpeBatenbHbe) NpuOopsl. Kiaccudukamms. TeroBoit pacuer
OTONUTENBHBIX MpHOOPOoB. CucTeMbl BOJASHOTO oToruieHus. Kiaccudukanus U ycTpoOMCTBO CHUCTEM
BOJSIHOTO OTOIUIeHHs. Bo3nymHoe otorutenue. Knaccugukanus u ycTpolCTBO CHCTEM BO3IYLIHOTO
ororuieHud. [Ipunnumnel pacuera.

Bentuasanus

Muxkpoxnumar  nomeuieHus.  [lapamerpsl  Mukpoknumara.  BnusHue — mapameTpoB
MHUKPOKIIIMAaTa Ha MPOAYKTHBHOCTH CEIbCKOXO3SWCTBEHHOTO Mpou3BojacTBa. Kiaccuduramms u
YCTPOMCTBO CHCTEM BEHTWISILIMM UM KOHAWLIMOHUPOBaHMs Bo3ayxa. Pacuer BozayxooOmena. Beibop u
pacuer obopynoBanusa. IlpuMeHeHHE TEMJIOTHI B KYJIBTUBAIMOHHBIX COOpYXEHUsX. CHCTeMbI
BEHTWISIIIUY U OTOIUICHUS KUBOTHOBOAUECKUX MoMelIeHui. [lopsaaok mpoekTHpoBaHusl BEHTHIIALINU.

OxpaHa okpyxawiei cpeabl

Bri6pocsl B atMochepy (TEermoreHepupyomux yCTpOCTB, OT BEHTHIIALIMOHHBIX CUCTEM) U UX
BIIMSIHHE Ha OKpYKarollyio cpexny. IIpenenpHO-10mycTHMbIE KOHIICHTPAlMU BBIOPOCOB B aTMochepy
(ITIK): makcuManbHO-CyTOUYHBIE U cpeHecyTouHble. Paccesnue Bpennocteil B armocdepe. [lonarue
0 npenenbHo-ponyctuMbix BeiOpocax (IIBJI). Ilpumenenue (uiabTpoB M ApPYrux yCTPOWCTB JIs
OUYHUCTKHU BBIOPOCOB.

OcHoBBI 3HeprocoepekeHnst
OcCHOBHBIE HaIlpaBJIEHUsI SKOHOMUU 3HEPrOPECYPCOB B arpONPOMBIIILUIEHHOM KoMmIuiekce. [loBbienue
3 (PEKTUBHOCTH DHEPrETHUYECKOTO W DHEProMCIOJb3yIolero obopynoBanus. lcmons3oBaHue
TEIJIOTHl YJAISIEMOT0 BO3AyXa >KMBOTHOBOAYECKUX IOMENICHUH. YTUIN3alUOHHBIE YCTaHOBKH,
MOKa3aTeIn UX paboThI

4.2. ConepxaHue JeKI Uit

Ne o Kon-Bo
HaumenoBanune nexknui
/o 4acoB
1. | BBenenue. OcHOBHbIE OHSITHS H ONPeIeIEHUS 2

Pabouee Temo. OcHOBHbIE mapameTpbl cocTostHUS. llepBbIil 3akOH W BTOPOIt
TepMoaMHamMHUKH. OOmiee TOHATHE O  TEPMOAMHAMHYECKOM  Ipoliecce.
N3obpaxkenne B koopamHatax PV u TS. OCHOBHBIE TEPMOIUHAMUYECKHE
ITPOLIECCHI.

2. | KpyroBsie npouecchbl 2
Ob6mee nouaTue o KpyroBom mnpouecce. Ipsamoit u obpartueiii nukn Kapho, ux
ananu3. Tepmomunamudeckuit KIIJI u xomomunbHbId KOdPdument. [uxmpt
neuratensi BHyTpeHHero cropanus ([IBC). Luxibl 1a30TypOMHHBIX yCTaHOBOK.
Hukn nneanpsHOro KoMipeccopa. [{uki1 XoJIOAMIbHBIX YCTaHOBOK.

3. | Bonsinoii map 2
dusuyeckoe cocTosiHUE BemlecTBa. [Ipomecc mapooOpazoBanus B PV u TS
KoopauHarax. [IyTy nmoBbIlIeHHS] 5KOHOMHUYHOCTH NapOCHIIOBBIX YCTAHOBOK.
Buasxkubiii BO31yX

OCHOBHBIE BEIMYHMHBI, XapaKTEPU3YIONIHE COCTOSHHE BIaKHOrO Bo3ayxa. ld-
JliarpaMMa BJIQXKHOTO BO3yXa.




4. | OcHoBbI Teopuu TemynoodOMeHa. [lpenMer u 3amaum Teopuu. Bunabl nepenoca 2
TeIoThl. TemrooOMeH TermionpoBoAHOCThIO. 3akoH Dypre. KoHBEKTHBHBIM
TeroooMeH.  YpaBHenue HpioroHa-Puxmana. TemmooOMeH — H3IydeHHEM.
Cnoxnbiid Termooomer. KoaddurmenT reruionepenaun. TeruioBast H30JIsIus.

Htoro 8
4.3. Conep:xanue JJadOPATOPHBIX 3aHATHH
No . Kon-Bo
HaumenoBanue 1a00paTOpHBIX 3aHATUN

/1 4acoB
1. | Onpenenenue n3006apHON TEIUIOEMKOCTH BO3/IyXa 2

5 W3ydyeHue ycTpoHCTBa M IMKJIAa XOJOIWIBHOM ycTaHOBKHM. OmnpeneneHue 5

" | XouoaIIbHOTO KO3 PHUITHEHTA.

3. | Onpenenenune ko3¢ HUIEeHTa KOHBEKTUBHOM TEIIOOTIa4H 2

4. | Onpenenenne kodhdUIMEHTA TEIJIONPOBOJHOCTH CTPOUTEIBHOTO MeCKa 2
HTtoro 8

4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
[IpakTudeckue 3aHATHS HE TPETYCMOTPEHbI Y4eOHBIM IJIAHOM
4.5. Buabl u coiep:xaHue CaMOCTOSITeIbHON PadoThl 00y4aroIuxcst
4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yJaIOMIUXCs
Bunpl camocTosATenbHONW paboThl 00yYaromuxcs KoIM4yecTBO 4acoB
[ToaroroBka k 1a00paTOpHBIM paboTaM M K 3aluTe 4
71a00paTOPHBIX padOT
CaMOCTOATEIbHOE U3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 21
ITonroroBka k 3auery 9
BoinosHeHne KOHTONBHON pabOThI 18
Hroro 52
4.5.2. ConepxaHuie caMOCTOSATEIbHON pabOTHI O0yJarOIINXCs
Ne Kon-Bo
HaunmeHnoBanue TeM 1 BONPOCOB
/11 4acoB
1 [IpenMer TexHUUYECKON TEPMOAMHAMHMKHU U ee MeToabl. CMecu pabodux Ted. 2
TennoeMKoCTb.
2 OCHOBHBIE =~ TE€PMOJMHAMHYECKHE TMPOIECCHl: H30XOpHBIM, W300apHBIA, 4
M30TEPMUYECKHM, aTnadaTHBIM — YaCTHBIC CITydau MOJUTPOITHOTO MpoIiecca.
3. Hukasr neurarens BHyTpeHHero cropanus ([ABC). Llukiael ra3oTypOHMHHBIX 2

YCTaHOBOK.




4. [ukn upeansHoro xommpeccopa. IlonaHas paboTa, 3aTpadyeHHas Ha HPUBOJ
KomIpeccopa. MHOrocTyneHyaTroe cxarue.

o. [uka  XONOAWJIBHBIX  YCTAaHOBOK.  XOJOMWIBHBIA  KOO(QQHUUIUEHT U
XOJIOONPOU3BOAUTEIBHOCTE. [IMKI BO3AYIIHON XOJOAWIBHOM YCTaHOBKH.
[{uKiI6I TApOBBIX KOMIIPECCHOHHBIX YCTaHOBOK. [IoHATHE 00 aOCOpOIMOHHBIX 4
U TapO3KEKTOPHBIX XOJOJWIBHBIX YCTaHOBKax. TermnoBod Hacoc. IIpuHimn
paboThI TEIUIOBOTO HAacocCa.

6. IS — nmumarpamma BoasHOro mapa. Pacder TepMOIMHAMHYECKHX ITPOIIECCOB
BOJSIHOIO Iapa C MOMOIbl0 Tabnun U IS- auarpammsl. ITpuHuunuanbHas
cxeMa mnapocusioBor yctaHoBkd. [lukin Penkuna. BiusHue HayaiabHBIX M 5
KOHEUHBIX mapameTpoB Ha Tepmuueckuii KIT/[ nukna Penkuna. M3o00paxenue
nukmna pv, Ts, Is- quarpamMmax.

1. Id- muarpamma BiTaXHOTO BO3jayXa. Pacyer OCHOBHBIX MPOIECCOB (ITOIOTPEB,
CYIIKa, CMECH BO3JlyXa M Pa3IMYHbIX [1apOB).

8. Cnoxnsiii  temooOmen.  Temonepemaua  yepe3  OAHOCIONMHYIO U 6
MHOTOCJIONHYIO TUIOCKYI0 CTeHKY. Pacuer koadduimenTa terionepenaun

9. | Buapl TemooOMEHHBIX ammaparoB. PacdeT TeruIoOOMEHHBIX —ammapaToB 6
«Tpy0ba B TpyOe»

10 | Buapl TemioreHepupyONIMX YCTAHOBOK. 2

11 | Oromiienune. Bentuasinus 8
MortHocTh cucteMbl oToruieHus. O0mue cBeaeHus, Kiaccuukanus CUCTeM
oToIuleHUsd. Buabl TemnoHocuTened cucreM oTomieHus. OTONUTENbHbIE
(marpeBarenbHble)  mpubopel.  Kiaccudukanms.  TermoBoit  pacuer
OTOMHTENBHBIX TPHO0poB. CrcTeMbl BOASHOTO oTOoIUIeHus . Kitaccudukanus n
YCTPOMCTBO CHCTEM BOJSHOTO OTOIJIEHHS. Bo3aymHoe oTorieHue.
Knaccugukanus u ycTpoHCTBO CUCTEM BO3AYIIHOIO oTorjieHus. [IpuHuumnel
pacdyera. Mukpoknumar nomemeHnus. [lapamerpsr mukpoknuMara. BinsHue
[IapaMeTPOB MHUKPOKJIMMATa Ha MPONYKTUBHOCTH CEIbCKOXO035HCTBEHHOTO
npousBojcTBa. Kiaccupukanus M ycTpOMCTBO CHCTEM BEHTWIALUU H
KOH/JMIIMOHUPOBaHUs Bo3ayxa. Pacuer Bo3ayxooOmeHna. Bwibop u pacuer
oOopynoBanus. Buasl oTtonmuTenbHbIX MpuOOpoB. Pacuer Bo3zmyxooOMmeHa.
Bri6op u pacuer ob6opynoBanus. IIpuMeHeHne TEIIOTH B KyJbTHBAIMOHHBIX
coopykeHHsIX. CHUCTeMbl BEHTWIALMU M OTOIUIEHHUSI KUBOTHOBOJYECKUX
TIOMEIICHUM.

12. | Oxpana okpy:kamouieii cpenbl. OCHOBBI IHEProcoepeKeHust 4
Beibpocst B armocdepy — (TEIJIOT€HEpUPYIOIIMX  YCTPOMCTB,  OT
BEHTWSIIMOHHBIX CHUCTEM) M  MX BIMSHUE HAa OKPYKAIOUIYIO Cpemy.
[IpenenpHO-AOMyCcTUMBIE KOHIIEHTpauu BblIOpocoB B atMochepy (IIJK):
MaKCHMaJbHO-CYTOYHbIE M CpeIHecyTouHble. PaccesHue BpegHocTed B
atmocdepe. Ilonarue o mnpenenpbHO-HONMYyCTUMBIX BbIOpocax  (IIBJI).
[Ipumenenne GUABTPOB M JPYTUX YCTPOMCTB Ui OYMUCTKH BBIOPOCOB.
OcCHOBHbIE HaIIPaBJICHUsS YKOHOMUU SHEPropecypcoB B arporpOMBIILIEHHOM
KOMIUIEKCEe  YTHJIM3AIMOHHBIE YCTAHOBKH, TIOKa3aTeld MX  paboOTHI.
IlepcnieKTUBHBIE METO/IbI MTOBBIIIEHHUS] YHEPTOCOEPEKEHHUSI.

Hroro 52

5. YueOHO-MeTOAUMYeCcKOe o0ecnieyeHre CaMOCTOsITeILHOI padoThl 00y4yaromuxcst

Y4eOHo-MeTonu4YeCKre pa3paboTku umeroTes B Hayunoit  6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. Meronuueckne ykKazaHUsS JUII CaMOCTOSTEIbHOW pPAaOOThI MO IUCHUILINHE «TerIoTeXHHUKa»
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[DnmeKTpoHHBIN pecypc] [V CTYIEHTOB OYHOW W 3a09HON (popM OOydeHUS MO HAIPABJICHUSM:
23.03.03 - Dkcrmyaramusi TPaHCIIOPTHO-TEXHOJOTHUYECKUX MAallMH U KoMIuiekcoB, 35.03.06
Arpounxenepus npoduieii: TexHuueckue cuctemMsl B arpobusHece; TeXHUYECKHE CUCTEMBI B
arpoOusHece (¢ yriIyOJIEHHON MOATOTOBKOM: HePTeX03siWCTBa M  TOILIMBO3AIPOBOYHBIE
KOMIUIEKCBI; JKCIUTyaTalusi TEXHUYECKUX CPEACTB); TEeXHOJOTHs TPaHCIOPTHBIX IPOIECCOB;
TexHuueckuil cepBHUC B arpoNpPOMBIIUICHHOM KOMIUJIEKCE HampaBiieHHs moArotoBku; 44.03.04
[Mpodeccuonansuoe obOydenue (mo orpacism) npoduns Tpancmopr] / coct.: I'yceBa O.A.,
Bonkosa O.C.; FOxHo-Ypanbckuii ['AY, UacTHTYT arpounnxeHepun .— Yensounck: FHOxHO-
VYpanbckuii Ay, — 2017. —Jloctyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

2. KpyrmoB I'. A. Temmorexuuka [DnekTpoHHBIN pecypc]: yueOnoe mocodme / Kpyrmos I'. A.,
bynrakosa P. 1., Kpyrnosa E. C.; UI'AY. Yenabunck: UI'AY, 2008.- 229 c. Pexum mgoctyna:
http://192.168.0.1:8080/localdocs/tvgs/1.pdf.

3. Kpyrnos I'. A. Terorexnuka [DnexkTpoHHbIH pecype]: yueb. mocobue / I'. A. Kpyrnos, P. 1.
bynrakosa, E. C. Kpyrnosa. Mocksa: Jlanp, 2012.- 208 c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900.

4. Cunssckuii FO. B. COoopHEK 33a1a4 10 KypCy TEIJIOTEXHHUKA [DJIEKTpOHHBIA pecypc]: Mocksa:
I'MOP/I, 2010.- 128 C. Pexum JOCTyIa:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4907.

6. ®oH1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHMsI
NMPOMEKYTOUHOM aTTecTAllU 00y4aloImInuXCs

st ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKU oOydaromuxcst TpeboBanusim OI'OC
BO pazpabotan QoHI OLIEHOYHBIX CPEICTB JI TEKYIIEr0 KOHTPOJS YCIIEBAaEMOCTH U IMPOBEICHUS
MIPOMEXYTOUHOM arTecTauuu oOyyaroumxcs 1o aucuuiimHe. @OOHJ  OIEHOYHBIX CPENCTB
npenacrasicH B [Ipunoxxennn Nel.

7. OCHOBHAsI M JONOJTHUTEJIbHASI y4eOHasi IUTEPaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENIbHAS yueOHas iuteparypa umeercss B Hayunoit  O6ubimnoreke 51
3JIEKTpOHHON MH(pOopMarmoHHo-o0pa3oBatenbHoi cpeae PI'BOY BO I0xno-Ypansckuiit [AY.

OcHoBHas JInTepaTypa

5. Kpyrnos I'. A. Temnorexnuka [DnexkTpoHHbI pecypc]: yuedHoe mocobue / Kpyrmos I'. A.,
bynrakosa P. 1., Kpyrnosa E. C.; UTI'AY. Yenabunck: UI'AY, 2008.- 229 c. Pexum nocrymna:
http://192.168.0.1:8080/localdocs/tvgs/1.pdf.

6. Kpyrmor I'. A. TerutoTexHuKa [DIIeKTpOHHBIN pecypce]: yued. mocodue / I'. A. Kpyrmnos, P. U.
bynrakoa, E. C. KpyrnoBa. Mocksa: Jlanms, 2012.- 208 c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900.

7. Cunssckuit 0. B. COopHuUK 3a7a4 10 Kypcy TEIUIOTEXHUKa [DNeKTpoHHBIN pecypc]: Mockaa:
I'MOP/, 2010.- 128 C. Pexum JOCTyTA:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4907.

JlonoJIHMTeIbHAS JIUTepaTypa

1. AwmepxanoB P. A. DOkcmiayaTanus TemJIOSHEPreTUYECKUX YCTaHOBOK u cucteMm [Tekcr]:
yueOonnk / P. A. Amepxanos, I'. II. Epomenko, E. B. IllenumanoBa ; mom pem. P. A.
AmepxanoBa. M.: Dneproatomusaar, 2008.- 448 ¢
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2. 3axapoB A. A. IlpumeHeHHE TEIJIOTHI B CEIbCKOM X03sicTBe [Tekct]. M.: Arpompomusnar,
1986.- 287c

3. Kpyrnos I'. A. Temmnorexnuka [Tekct]: yueoHoe mocooue / I'. A. Kpyrnos, P. U. Bynrakoga, E.
C. Kpyrnosa. CII6.: Jlans, 2010.- 208 c.

4. Tennorexnuka [Tekct]: yueOHuk nmis By3oB / B. H. Jlykanwn [m np.] ; mox pen. B. H.
Jlykanuna. M.: Beiciias mikona, 2006.- 671c.

Ilepuoauyeckue M31aHuA:

«[Ipuboppl W TEXHUKA OKCIepUMEHTa», «JlocTrkeHnss Haykn W TexHHMKH B AlIK»,
«MexaHu3asi M OJEKTpUHUKAIMS ~ CEIbCKOTO  XO3sicTBay,  «CHOMpPCKMHA  BECTHHMK
CEJIbCKOXO3SIMCTBEHHONM Haykn», «CelbCKOXO3SMCTBEHHbIE MAalllMHbl U TEXHOJOrumn», «Poccuiickas
CEJIbCKOXO35ICTBEHHAsI HAYKa.

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
AJIs1 OCBOEHMS THCIUTLTUHBI

1. Enunoe okHO ocTyna K yueOHO-MeToaudeckuM pazpaboTkam https://toypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKazaHus sl 00yYAIOIIUXCS 10 OCBOEHUIO JUCIUNIMHBI

VY4eOHo-MeTonnuecKue pa3padboTku umerorcst B Hayunoit  Oubnnorexe 51 3JIEKTPOHHOU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FOxHO-Ypansckuii [AY:

1. Meroanyeckue ykazaHus Ui CaAMOCTOSITENIbHOW pa®oThl MO AMCHUIUIMHE «TeruioTexHuKa»
[DnexTpoHHbIN pecypc] [AJI1 CTYIEHTOB OYHOW U 3a09HOU (hopM O0O0yUEHHUS IO HATIPABJICHUSIM:
23.03.03 - DkcmyaTanus TPaHCIOPTHO-TEXHOJIOIMYECKMX MallMH U KoMmIulekcoB, 35.03.06
Arpounxxenepus npoduiueit: Texauueckue cucteMsl B arpoOusHece; TexHu4YecKkrue CUucTeMbl B
arpobusHece (c yriyOJeHHOM TOATrOTOBKOM: HedTexo3sicTBAa M  TOIUIMBO3AIPOBOYHBIE
KOMIUIEKCBI; JKCIUTyaTallus TEXHUYECKUX CPEIACTB); TE€XHOJOTHsS TPaHCIOPTHBIX IMPOLIECCOB;
TexHU4yecKuil cepBUC B arpOIPOMBIIIJIEHHOM KOMIUIEKCE HampasiieHus: noarotoBky; 44.03.04
[IpodeccuonanpHoe obouynue (mo orpacisim) npoduins Tpancnopt] / coct.: I'yceBa O.A.,
Bonkosa O.C.; IOxHo-Ypansckuit ['AY, UactutyTt arpounkeHepun .— YenssOunck: FOxHO-
VYpanbckuii Ay, — 2017. —Jloctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

2. HccrnepoBanmne peXxMMOB TEIUIOOOMEHHBIX allapaToB [DJEKTPOHHBINA pecypc] : MPaKTUKYM K
na0opaTOpHBIM paboTaM Uil TMOATOTOBKM OakallaBpoOB, OOYYalOIIMXCSl MO HAINpaBJICHHIO
35.03.06 "Arpoumxenepusa', mpodmiab "IneKTpoTemioodecneueHne MYHUIMTATBHBIX
obpazoBanmii" / coct.: I'. A. Kpyrnos, O. C. BonkoBa ; IOxno-Ypamsckuit 'AY .—
Yensounck: FOxuo-Ypansckuit 'AY, 2016 .— 32 c. : un., Tabn. — 0,9 MB .— JlocTyn u3
nokanbHOM cet : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Joctym u3 cetu UnTepHerT:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf.

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIOJIb3YyeMble IPH OCYIIECTBJICHHH 00pa30BaTeIbHOIO
npouecca 1o JUCHHUILINHE, BKJIIOYas NepeyeHb MPOrPaMMHOIo odecniedeHust 1
HH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoit OubnuoTreke ¢ TepMUHAIBHBIX CTAHIMHA MPEJOCTABIISAETCS JOCTYI K 6a3aM JaHHBIX:
- KoncynwsranTllmtoc (cripaBodHbIE IPABOBBIE CUCTEMBI);
- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);
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- «CenbXx03TeXHHKa) (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CHCTEMA).

[Tporpammuoe obecneucHue: Kompas, AutoCad.

11. MarepuajbHO-TeXHHYeCKas 0a3a, He0OX0AMMAas /ISl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOIO Npolecca Mo TUCHHUILINHE

IlepeueHb y4eOHBIX J1a00OpaTOPUil, Ay AUTOPHI1, KOMIIBIOTEPHBIX KJIACCOB
1. JTabopaTopusi TEXHUYECKOW TEPMOIMHAMHUKHN

2. Jlaboparopus TOY u BEHTHIALINN

3. JlJaGopaTopust XOJIOIMIHBHOU TEXHUKH

IlepeyeHb OCHOBHOIO y4e0HO-/1a00PATOPHOT0 000PYI0BAHUS

1. OneKTpupUIUPOBAHHBIE CTEHIBI 110 TEIUIOAHEPTETHUECKUM YCTaHOBKAM
2. MakeTsl TEII09HEPreTUYECKUX YCTaHOBOK

12. UnHoBanuoHHbIe GopMbl 00pa3oBaTeIbHbIX TEXHOJIOTHH

Bun 3anarus
Jlexknuu JI3 113
®Dopmbl pabOTHI
Y4eOHble TUCKYCCHH + -
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IIPHJIO/KEHHUE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE

b1.5.19 Tenaorexnuka

Hanpasnenue noarorosku 23.03.03 Ikcmryaranusi TPAaHCHOPTHO-TEXHOJIOTHYECKHUX

MalMH U KOMILJICKCOB

[Ipoduns CepBUC TPAHCHOPTHHIX U TEXHOJIOTHYECKUX MAIIIMH U 000py10BaHUS

YpoBeHb BhICIIET0 00pa3oBaHus — 0aKajJaBpHuaT (aKageMUu4ecKHii)

Kpanudukanus - 6akaaasp

dopma 00ydeHUS — 3a09UHAS

YenaOuHCK
2018
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N -

COAEPXAHUE

Kommnerennuu ¢ ykazanuem dTarna ux ¢popmupoBanus B npouecce ocBoeHust OITOIT
[Toka3zarenu, KpUTEPUHU U LLIKAIA OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH

TumoBele KOHTPOJIbHBIC 3a/aHus U (WJIM) MHBIE MaTepHajbl, HEOOXOAUMBIEC JUISI OLIEHKU
3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBbITAa JAEATEIBHOCTH, XapPaKTEPU3YIOLIMX 3Tar(bl)
dbopMUpOBaHUS KOMITETEHITH B mporecce ocBoeHus: OITOIT

Mertoanyeckue MaTepuaibl, ONpPENeAIoNIMe MPOLUEeAYypbl OLEHUBaHUA 3HAHUN, yMEHHUI,
HaBBIKOB M (WMJIM) OMBITa JESITEIBHOCTH, XapaKTepU3yrommx dTan(bl) (OPMHPOBAHUS

KOMIIETEHIINH

4.1.

4.1.1. Oruer no 1abopatopHOit paboTe

4.1.2. HuuoBanuoHHbIe POPMBI 00pa30BaTEIBHBIX TEXHOIOTHMA

4.1.3. KontpoasHas pabora

4.2.  Tlporuemypsl ¥ OIICHOYHBIC CPEACTBA JJIsl IPOBEICHUS POMEKYTOYHOM aTTECTAI[H
4.2.1. 3auer

OHGHO‘IHBIC Cp€acTBa i NPOBEACHU TCKYILICTO KOHTPOJIA YCIIEBAECMOCTH

15

19
19
19
20
21
21
21



1. KommnereHuum ¢ ykazaHueMm 3Tana ux ¢popmupoBanus B npouecce ocsoenus OINOII

KomneTeHmmu 1o nanHoi quciuruimHe GopMUpYIOTCs Ha 6a30BOM JTarie.

[Tnaaupyembie [Tmanupyemblie pe3yabTaTbl 00yUEHUS 110 TUCITUILTHHE
pe3ysbTaThl
oceoerms OIIOII 3HaHUS YMEHUS HaBBIKH
(KOMIIETEHITNN )

[K-12 OOyuvaromumiics  gomkeH | OO0yJaronmiics OO0yuaromuiicst J10JKEeH
BJIaJICHHEM 3HAaTh OCHOBHBIC 3aKOHBI | JOJDKEH YMETh | BIIAJCTh HaBBIKAMHU
3HAHUSMH TEPMOAMHAMHUKHU Y | UCIIOJIb30BATh OMHMCAHUS  OCHOBHBIX

HaIpaBJICHUN TEIIoMaccooOMeHa OCHOBHBIC 3aKOHBI | 3aKOHOB
MOJIE3HOTO HE0OXO0IUMBIC IpH | TEPMOIUHAMUKH U | TSPMOJAMHAMUKHI u
WCTIOJIb30BAHUS WCIIOJIb30BAHUHT TEIIOMaccooOMeHa TEIIoMaccooOMeHa, Ha
MIPUPOJTHBIX MPUPOJHBIX  PECYPCOB, | MPU  HWCIOJB30BAaHUU | KOTOPBIX OCHOBAHBI
PECYpCOB, SHEPTHU U | SHEPTUH MATEPHAJIOB MPH | IIPUPOIHBIX PECYPCOB, | MPHHIUIIBI
MaTepUaIoB MPH IKCILTyaTallid, PEMOHTE | SHEPTUHM  MAaTEePHAIIOB | UCIIOJIB30BaAHUS

IKCILTyaTaIUH,
PEMOHTE U
CEPBUCHOM

00CITy’)KUBaHUH
TPaHCIIOPTHBIX
TPaHCIIOPTHO-
TEXHOJOTHYECKUX
MalivH 1
o0opynoBaHus
Pa3IUYHOTrO
Ha3HA4YeHUs, UX

arperaroB, CUCTEM U

AIIEMEHTOB

u CEpPBUCHOM
00CITy’)KUBaHUH
TPaHCIIOPTHBIX u
TPaHCIIOPTHO-
TEXHOJIOTMYECKUX MAIUH
u o0opynoBaHus
Pa3IMYHOrO Ha3HAYCHUS,
UX arperatoB, CHCTEM H
anementoB - (B1.b.19-
3.1)

pu IKCILTyaTalHH,
PEMOHTE U CEPBHUCHOM
00CITyKUBaHUHU
TPaHCHOPTHBIX u
TPaHCIIOPTHO-
TEXHOJIOTUIECKUX
MalIfH u
00opyI0BaHUA
pa3INYHOTO
Ha3HAYCHUS, ux

arperaTtoB, CHCTEM W
anementoB- (B1.5.19-
Vv.1)

IPUPOJIHBIX  PECYPCOB,
SHEPTMH  MaTepHUasoB

pu IKCILTyaTallHH,
PEMOHTE W CEPBHUCHOM
o0cCTyKUBaHUU
TPaHCHOPTHBIX u
TPaHCIIOPTHO-
TEXHOJIOTUIECKUX
MallluH 1 000py/10BaHUs
pa3IuIHOrO
Ha3HauYeHUs, 174

arperatoB, CHCTEM H
anementoB - (b1.B.19-
H.1)

2. HOK333Te.]'ll/l, KPUTCPHUHU M HIKAJIA ONCHUBAHUA C(l)OpMPIpOBaHHOCTI/I KOMIIeTeHIInii

ITokazarenu KpI/ITepI/II/I 1 IIKaJIa ONCHHUBAHUA PE3YJIbTATOB O6y‘leHI/I$I IO JUCIHHUITIIMHE

onennBanus | HemocratouHblid JlocTatouHslit Cpennuii ypoBeHb Bricoknii ypoBeHb

(3YH) YPOBEHb YPOBEHb

b1.5.19-3.1 | OGyuarommiics H OOyqaroruiics OOyuatomuiics ¢ | OOyvaronuiics ¢
3HAET OCHOBHBI Cl1ab0 3HAeT | He3HAYUTEIbHBIMH | TpeOyeMoii
3aKOHBI OCHOBHBIE  3aKOHBI | OIIMOKaMH U | CTEHEHbIO MOJHOTHI
TEPMOJIMHAMHUKH | TEPMOJAMHAMHMKH M | OTJACJIbHBIMU U TOYHOCTH 3HAET
TerioMaccooOMeHal TeriomaccooOMeHa | mpo0OenamMu  3HAET | OCHOBHBIE  3aKOHBI

HCO6XO,Z[I/IMBIC np HCO6XO,Z[I/IMBIC IIpu | OCHOBHLBIC  3aKOHBI | TCPMOAUHAMUKU U

WCTIOTh30BaHUH WCTIOIh30BaHUH TEPMOJAMHAMHUKH U | TEINIOMaccooOMeHa
MPUPOIHBIX MIPUPOTHBIX TEIIoMaccooOMeHa | HeoOXOAUMBIE IpH
pECypcoB, DHEPrH| pecypcoB, SHEPIHH | HEOOXOAMMBIE IIPU | HCIIOJIb30BAHUH
MaTepHaoB Ip| MaTepUaJIOB  MPH | UCHOIB30BAHUU MPUPOIHBIX
IKCILTyaTaIu, IKCILTyaTaIu, MIPUPOIHBIX pecypcoB, SHEpPruH
PEMOHTE PEMOHTE U | pECypCcOB, DHEPIuM | MaTepuajoB  IpHU
CEPBHCHOM CEepBUCHOM MaTepHajioB TP | DKCIUTyaTallHH,
00CITy>KUBAaHUH 00CITy>)KUBAaHUH JKCILTyaTallH, pEMOHTE "
TPaHCIIOPTHBIX TPAHCIIOPTHBIX ¥ | PEMOHTE U | CEpBUCHOM
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TPaHCIIOPTHO- TPAHCIIOPTHO- CEPBUCHOM 00CITy)KHBaHHUH
TEXHOJIOTUYECKHUX | TEXHOJIOTUYCCKUX 00CITy’)KUBaHUH TPaHCHOPTHBIX |
MaIlIiH MaIIiH U | TPAaHCIIOPTHBIX ~ H | TPAHCIIOPTHO-
000pyI0BaHUs 000opyI0BaHUs TPaHCIOPTHO- TEXHOJIOTUIECKUX
Pa3IMIHOTO Pa3IMYIHOTO TEXHOJIOTUIECKIX MaIIvH "
Ha3HAYCHUS, Y| Ha3HAYCHHUS, UX | MalluH U | 000pyIOBaHUS
arperaroB, CUCTEM | arperaToB, CHCTEM | 000pyAOBaHUS Pa3IMIHOTO
JJIEMEHTOB Y 3JIEMCHTOB Pa3IMIHOTO Ha3HAYCHUS, ux

Ha3HAYCHMUS, WX | arperaToB, CHCTEM

arperaTtoB, CHCTEM | M 3JICMCHTOB

Y 3JICMCHTOB

b1.5.19- V.1 | OGyuarommiics He | OOyqaronuiics OO6yuaromuiics OO6yuarommiics
yMeeT cimabo yMEeT | yMeeT yMeeT
UCIIOJIb30BATh UCIIOJIb30BATh UCTIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI
TEPMOJMHAMUKY U | TEPMOJMHAMHKH W | TCPMOJUHAMUKH U | TCPMOJUHAMUKH U
TEIJIOMAacCOOOMEH | TeruioMaccooOMeHa | TEeIIoMaccoOOMeHa | TeIIOMaccooOMeHa
a MIPH | TIPH KCIIOJIb30BAaHUH | TIPU MCIIOJB30BAHUU | TIPU MCIIOJIB30BAHUU
WCIIOJIb30BAHUU MIPUPOTHBIX TIPUPOJTHBIX MIPUPOIHBIX
MIPUPOTHBIX PECYPCOB, SHEPIHH | PECYPCOB, SHEPTHH | PECYPCOB, HSHEPTHU
pecypcos, MaTepHUajoB  IPHU | MATCPUAIIOB  TIPH | MATEPHAIIOB  TIpH
SHEPIrUun IKCILTyaTaIuH, IKCILTyaTaIlH, IKCILTyaTaIH,
MaTepHUajIoB TIPH | PEMOHTE U | peMOHTE U | pEMOHTE u
IKCILTyaTaIuH, CEpBUCHOM CEPBUCHOM CEpBUCHOM
peMoHTE U | 00CIyKUBaHUU 00CIyKUBaHUU 00CITy’)KUBaHUH
CEpBUCHOM TPAHCIOPTHBIX W | TPAHCIOPTHBIX W | TPAHCIOPTHBIX U
00CITyKHBaHUH TPaHCIIOPTHO- TPaHCIIOPTHO- TPaHCIIOPTHO-
TPAHCIIOPTHBIX ¥ | TEXHOJOTHYECKUX TEXHOJIOTUIECKIX TEXHOJIOTUIECKHIX
TPaHCTIIOPTHO- MaIIiH U | MaliuH U | MaluH "
TEXHOJIOTUYECKHUX | 000pyn0OBaHUs 00opyaoBaHus o0opynoBaHus
MaIIiH U | pa3In4HOTO Pa3IMYHOTO Pa3IMYHOTO
obopymoBaHus Ha3HAYCHUS, UX | Ha3HAYCHUSI, WX | HA3HAYCHUS, 1704
Pa3IMYHOTO arperatoB, CHCTEM | arperaToB, CHCTEM | arperaToB, CHCTEM
Ha3HAYCHUS, WX | ¥ DJICMCHTOB 1 DJIEMEHTOB 1 DJIEMEHTOB
arperaroB, CHCTEM
Y DJIEMEHTOB
b1.5.19-H.1 | OGyuarommiics ve | OOyqaroruiics Oo6yuatomuiicss ¢ | O0yuaromuiics

BIIaJIeeT cnabo BIIaJIeeT | HEOOIBIIMMHU CcBOOOMHO  BIaJEeT
HaBBIKaMHU HaBBIKaMHU 3aTpyTHECHUSMHU HaBbIKaMHU
OTHCaHUS OTHCaHUS BIIa/ICET HaBBIKAMH | OMHCAHUS
OCHOBHBIX OCHOBHBIX 3aKOHOB | OITUCAHUS OCHOBHBIX 3aKOHOB
3aKOHOB TEPMOJAMHAMHUKN U | OCHOBHBIX 3aKOHOB | TePMOJMHAMUKHA H
TEPMOJUHAMUKH U | TETUIOMacCOOOMEHa, | TePMOJIMHAMUKHA W | TEIJIOMAacCOOOMEHa,
TEIIOMacCoOOMEH | Ha KOTOPBIX | TEIJIOMaccooOOMeHa, | Ha KOTOPBIX
a, Ha KOTOPBIX | OCHOBaHBI Ha KOTOPBIX | OCHOBAHBI
OCHOBAHBI TIPUHITAITHI OCHOBAaHBI TIPUHITAITHI
TIPUHIIHAITBI WCIIOJIb30BaHUS TIPUHIIUIIBI HCIOJIb30BaHUS
WCIIOJIb30BAHUS TIPUPOJTHBIX WCIIOJIb30BaHUS MIPUPOJTHBIX
MIPUPOIHBIX PECYPCOB, SHEPTUU | MPUPOIHBIX PECYPCOB, DSHEPTUU
pecypcos, MaTepHUajoB  IPH | PeCYpCOB, JHEPTHH | MATCPHAIOB  TIpH
SHEPTUU JKCILTyaTaIuH, MaTepuajoB  MPH | IKCIUTyaTallHH,
MaTEepHaJIOB TIPU | PEMOHTE W | DKCIUTyaTallHH, pEMOHTE "
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JKCILTyaTaIlH, CEpBHCHOM pEMOHTe U | CEPBUCHOM
peMoOHTE U | OOCITy)KUBaHUH CEPBUCHOM 00CITy>)KUBaHUH
CEPBUCHOM TPAHCHOPTHBIX U | OOCITY’)KUBAaHUH TPAaHCHOPTHBIX U
00CITy’)KUBaHUH TPaHCIIOPTHO- TPAaHCHOPTHBIX  H | TPAHCHOPTHO-
TPAHCIIOPTHBIX U | TEXHOJOIMYCCKUX TPAHCIIOPTHO- TEXHOJIOTHYCCKUX
TPaHCIOPTHO- MaIuH U | TEXHOJIOTHYECKHX MaIluH u
TEXHOJIOTUYCCKUX O60py,[[OBaHI/I$I MalInuH u O60pyI[OBaHI/I$I
MariuH U | pa3IU4IHOTO o0opynoBaHus Pa3InIHOTO
OGOPYZ[OBaHI/Iﬂ Ha3zHa4YCHUI, HX | pa3JIM4HOIO Ha3Ha4YCHUAI, nux
Pa3IUIHOTO arperatoB, CHUCTEM | Ha3HAYCHUS, WX | arperaToB, CHCTEM
HA3HAYCHUS, WX | ¥ 2JICMEHTOB arperaTtoB, CHCTEM | M 2JICMEHTOB
arperaToB, CHCTEM U DJIEMEHTOB

Y 3JIEMCHTOB

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (]/I.]'I]/I) HHBbIC MaTE€pHUaJbI, l-[eOﬁXO)IHMLIe JJIF OICHKHU

3HAHMIi, YMEHUI1 U HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3YOIIMX 3TAIbI

¢popMmupoBanus komnerenuuii B npouecce ocsoenus OINOIIL

TumnoBble KOHTPOJIbHBIC 33JJaHUSI U MAaTepUalIbl, HEOOXOAUMBIC /Uil OLICHKW 3HAHUM, YMEHHUU U

HaBBIKOB, XapaKTEpU3YIOUIMX 0a30BbIid 3Tan (OPMHUPOBAHUS KOMIIETCHLUI B MPOLECCE OCBOCHUS
OIIOII, comepkarcst B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1.

Mertoanyeckie YyKa3aHus K JIaDOpaTOpHBIM paboTaM 10 TEXHHUYECKOW TEepPMOJAMHAMUKE
[Dnexktponnsblii pecype] / coct.: Crapmmx B. B., Kpyrmos I'. A., bynrakosa P. U.; UI'AY.
Yensiounck: YI'AY, 2009.- 73 ¢. Pexxum pocrymna: http://192.168.0.1:8080/localdocs/tvgs/3.pdf.
bynrakoBa, P. U. YueOGHoe mocobue K KypcOBOMY M JUIUIOMHOMY MPOECKTHPOBAHUIO
"OTorsieHue M BEHTWIALMS KWBOTHOBOJUYECKOTO TMOMeENIeHus" [DIeKTpOHHBIN pecypc]|
pykonuch / byarakosa P. U. ; U'AA .— Yensabunck: b.u., 2013 .— 53 ¢. — C mpun. —
buGmuorp.: c¢. 47 (12 wmazB) .— 0,8 MB .—Jloctym u3 JOKambHOH CeTH
http://192.168.0.1:8080/localdocs/tvgs/9.pdf.

Tennonepenaua [Tekcr]: MeTonuueckue ykazaHus K jabopaTopHbiM pabortam / coct.: P. H.
bynraxosa [u np.]; UT'AA. Yenabunck: UI'AA, 2010.- 54 c.

Kpyrnos I'.A., bynrakosa P.W., MarautoBa H.T. Odopmienne TeKCTOBON U Trpaduieckoit
nokyMeHTanuu. YuebHnoe mocobue. UI'AA, Yenssbunck, 2004, - 156¢.

Kpyrnos T'.A., BynrakoBa P.U., Meroauueckue ykazaHusi K Ja0OpaTOpHBIM paboTam 0
BeHTW MK [ Tekcer] .— Yensbunck: b.u., 2006 .— 92 c. :

EcrectBennas Bentwsiust [Tekcr] : yuebnoe mocodue / I'. A. Kpyrios [u ap.] ; UTAY .—
Yensounck: b.u., 2006 .— 77 c.

Kpyrnos, I'. A. [IpoekTupoBaHHe OTONUTENbHO-BEHTHIISILIMOHHONW CUCTEMBI dKUBOTHOBOAUECKOTO
nomenienus [Teker] : yuebHoe nocobue / I'. A. Kpyrnos, P. U. Bynarakosa, M. B. Anjpeesa ;
UI'AA — Yensounck: YI'AA, 2014 .— 100 ¢

HccnenoBanne pexMMOB TEINIOOOMEHHBIX amIapaToB [DIEKTPOHHBIN pecypc| : MpakTHKyM K
nabopaTopHbIM paboTaM I MOATOTOBKM OakajaBpoB, OOyd4arolMXCs IO HamlpaBlIEHUIO
35.03.06 "Arpoumxkenepus", mnpoduabr "DIEKTPOTEMIOOO0ECTICUeHHE  MYHHUIIUIATHHBIX
obpazoBanmit" / coct.: I'. A. Kpyrinos, O. C. Bonkosa ; FOxxno-Ypansckuii 'AY .— UensOunck:
HOxHo-Ypanbckuiit ['AY, 2016 .— 32 c. : ui., Taba. — 0,9 MB .— JlocTtyn u3 J0KanbHOM ceTH :
http://192.168.0.1:8080/localdocs/tvgs/19.pdf - JHoctyn u3 cetn HutepHer:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf

MeToaudeckue yKazaHHs JUISI CaMOCTOSITEIIBHON paboThl 1O JUCHUIUIHHE «TeroTeXHuKa»
[DnekTpoHHBIN pecypc] [1s1 CTYAEHTOB OYHOW M 3a04HOU (hOopM OOYUEeHHs MO HANIPABICHUSM:
23.03.03 - Dxkcmyatamnusi TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KomIuiekcoB, 35.03.06
Arpounxenepusi npoduiieii: TexHudueckre CUCTeMbl B arpodusHece; TeXHUYECKHUE CUCTEMBI B
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http://192.168.0.1:8080/localdocs/tvgs/3.pdf

arpobusHece (¢ yrayOJIeHHOW TOATOTOBKOM: He(PTEeXo3sicTBa M TOIUIMBO3AIPOBOYHBIC
KOMIUIEKCBI; JKCITyaTallusd TEXHUYECKUX CPEICTB); TEXHOJIOTUS TPAaHCIOPTHBIX IPOLECCOB;
TexHuuyeckuil cepBUC B arpolpoOMBIIUIEHHOM KOMILJIEKCE HampaBieHUs noArotosku; 44.03.04
[IpodeccuonanpHoe obouynue (rmo orpacisMm) npodunbp Tpancmopt] / coct.: I'ycea O.A.,
BonkoBa O.C.; KOxno-Ypansckuii ['AY, Uuactutyr arpounxenepun .— Yensaounck: FOxHo-
VYpanbckuii 'AY, — 2017. —Jloctyn u3 JIOKaJILHOM ceTn
http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

4. MeToauyeckne MaTepHuaJIbl, ONpeiessiolue Npouea1ypbl OlleHNBAHUS 3HAHMIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMX ITan(bl)
¢dopMupoBaHusI KOMIIETEHUIM I

B nanHom pasznene MeTOAMYECKHE MaTepUalibl, OMPEACIAIONINE MPOLEIYpPbl OIEHUBAHUS
3HAHUW, YMEHUH, HABBIKOB, XapaKTEpHU3YyIOIIUX 0a30BbIi 3Tanm (GOpMHUPOBAHUS KOMIIETEHLUUH IO
mucuurinHe «TernaoTexXHuKay, MPUBEACHBI MPUMEHUTEIBFHO K KaXJIOMY M3 HCIOJIb3YEeMBIX BHUIOB
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTallMKi 00Yy4arOIIUXCsl.

4.1. OneHo4Hble cpeacrea AJid NPOBEACHUSA TECKYHIEI0 KOHTPOJIA YCIIEBAEMOCTH

4.1.1 Otuer o naboparopHoit paboTte

Otuer o nabopaTopHO paboTe UCMOB3YETCs TSl OLIEHKH KaueCcTBa OCBOEHUsI 00ydaromuMcs
OCHOBHOU TIPO(heCCHOHATBLHOM 00pa30BaTEIBLHOM MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHILTAHBL.
Coneprxanue u Gpopma oTdeTa 10 Ja0OpaTOPHBIM pabOTaM MPUBOJIUTCS B METOAMUYECKUX YKA3aHUSIX K
naboparopabiM padoram (m. 3 POC). CoxepxaHue oT4eTa M KPUTEPUU OICHKH oTdera (Tabi.)
JOBOJATCS 10 cBeleHUs oOydaromuxcs B Hayane 3aHsaThil. OT4eT OLIEHMBAETCS MO YCMOTPEHHIO
MIPEToIaBaTeNsi OIEHKOW «OTIMYHOY, «XOPOIIO», «YIAOBIETBOPUTEIHLHOY», «HEYIOBIECTBOPUTEIHLHOY
WM OLEHKOM «3auTeHO», «He 3auTeHo». OlleHKa «3a4TeHO» CTaBUTCS oOyuaromumcsi, yposenb 3YH
KOTOPBIX COOTBCTCTBYET KPHUTCPHUAM, YCTAHOBJICHHBIM [IJId ITOJOXKHUTCIBHBIX OHLCHOK («OTJ’II/I‘-IHO)),
«XOpOIIIOY», «YAOBIETBOPUTEIBHOY»). OIieHKa 00BABISETCS 00yUaronieMycs HEeMOCPEACTBEHHO MOCTe
Cllayd OTYeTa.

IlIkana Kpurtepun onenuBanus

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

- YMEHHUE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KJIEHHUS TMPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHE MMPOBOJIUTH U OIIEHUBATH PE3YyIbTaThl U3MEPECHHIA;

- CIIOCOOHOCTD pelIaTh 3aJauu.

Onenka 5
(oTHM4HO)

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE€ IIPUMEHEHHE TEOPETUYECKUX 3HAaHUM [UIs OIHCAHMS
(xopor10) (u3MYECKUX 3aKOHOB, SIBICHHWH M TPOILIECCOB, PEHICHUS KOHKPETHBIX
3aJa4, IMpPOBEACHUS U OLECHHUBAHUSA pE3YyIbTAaTOB H3MEPEHHUM, HO
coJiep;kaHue ¥ opma OTBETa UMEIOT OT/AE€JIbHbIE HETOYHOCTH.

- U3JI0’KEHHUE MaTepuasa HEIOJIHO, HETIOCIEA0BATENIbHO,
- HETOYHOCTH B OIPEACIICHUM IOHATHHA, B NMPUMEHEHWH 3HAHWN IS
ONMMCAaHUA (UBNYECKUX 3aKOHOB, SIBIEHUH U MPOLIECCOB, pPEIICHUS
KOHKPETHBIX 3a/1a4, IPOBEJCHUS U OLICHUBAHUs PE3yJIbTaTOB U3MEPEHUH,
- 3aTpyAHEHUs] B 000CHOBAaHUH CBOMX CYKJICHHIA;

Ouenka 3
(YIOBIETBOPUTEIHHO)
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- 0OHapy>KuBaeTcsi HEIOCTaTOYHO TIyOOKOe MOHUMaHHE HW3YYEHHOTO
MaTtepuana.

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHH; JOMYIIEHB! OMMOKN

B ONpENECIICHUN MOHATUH M ONMUCAHUM (PU3MYECKUX 3aKOHOB, SIBICHUH W
Onenka 2 IIPOLIECCOB, MCKAKEH HUX CMBICI, HE pELIEHBbl 3aJaud, HE IMPaBUIbHO

(HEYIOBIIETBOPHUTEIIFHO) | OLICHUBAIOTCS PE3yIbTaThl H3MEPEHUIT;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, IOMYCKArOTCs

rpyObIe OIIMOKHU B U3JIOKCHHUH.

Hkana Kpurepum oueHuBanus

- N3JI0’KEHHME MaTepHala JJIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOOCHOBATH CBOM CYXKICHHUS NPHU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS U MTPOIECCHI;

- YMEHHUE MPOBOAUTH U OLIEHUBATh PE3yJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pelIaTh WH)XCHEPHBIE 3a/a4d (IOIMyCKAeTCs HaM4He
MaJO3HAYUTENbHBIX OIIMOOK MM HEJOCTATOYHO IOJIHOE PACKpBITHE
COJiepKaHHWEe BONpPOCA WJIM HOrPEIIHOCTh  HENPUHLUIHUAIBHOIO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYECKUX 3HAHWHU; JOMYIIEHBI
OLIMOKU B ONpeAeNeHUN NMOHITUH U ONHUCAHUU (PU3UUECKUX 3aKOHOB,
SBJICHUM U IIPOLIECCOB, UCKAXKEH MX CMBICJ, HE PCIICHBI 3a7a4d, HE
IIPAaBUJILHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUN;

- He3HaHUE OCHOBHOTO MaTepuaia yaeOHOI MporpaMmbl, JOMYCKaIOTCS
rpyObIe OIMOKH B N3JI0KESHUH.

OHeHKa «HE 3a4YTCHO»

4.1.2. luHOBanmoHHbIe (opMBI 00pa30BaTEIBHBIX TEXHOIOTHIA
VY4eOHble TUCKYCCUU

Juckyccus — 3T0 METOJ, OOCYKACHHS M pa3pelllieHus CIIOPHBIX BOIpPOcoB. B HacTosiiee Bpems
OHa sBISETCA OAHOM M3 BaxHEWIMX (opM 0O0pa30BaTENbHONU NEATEIBHOCTH, CTUMYIHUPYIOLICH
MHUIUATUBHOCTD yYaIIUXCs, pPa3BUTHE PEPIIEKCUBHOTO MBIIIJICHUS.

Ilenb TEXHONOTUM NPOBEAEHUS YUYEOHBIX TUCKYCCHI: pa3BUTHE KPUTHUYECKOTO MBIIUICHUS
oOyuatronuxcsi, GopMHUpOBaHHE UX KOMMYHUKAaTUBHOM U TUCKYCCUOHHOW KYJIbTYPBI.

Kputepun orieHKH y4acTusi B yueOHbIX JUCKYCCHM TOBOJATCS 10 CBEJICHHS CTYJIEHTOB B Hayase
3aHATUN. O1IeHKa OOBABISIETCS CTY/IEHTY HEMOCPEACTBEHHO MOCIIE IPOBEACHHUSI TUCKYCCHH.

Ixana Kpurepun ouennBanus
Onenka 5 (OTIMYHO) | - CTY/ICHT MOJHO YCBOMJ YUEOHBIM MaTepra; MPOSBISICT HABBIKK aHAJIN3a,
00001IeHNsI,  KPUTUYECKOTO  OCMBICICHMS,  NyOIMYHOH  peuw,

apryMEHTallud, BEACHHUS JUCKYCCHU U TOJEMHUKH, KPHUTHYECKOTO
BOCTIpUATHS WH(OPMALINH;

- MaTepua’g M3JIOKEH TpPaMOTHO, B ONPEACICHHONW JIOTMYECKON
MOCJIEI0BATEIbHOCTH, TOYHO UCTIOIB3YETCSI TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETHYECKUE TOJOKEHUS
KOHKPETHBIMU [TPUMEPAMH, IPUMEHSTh UX B HOBOM CUTYAIIHNH;

- TPOJAEMOHCTpPHpPOBaHAa  CPOPMHUPOBAHHOCTH W  YCTOMYHUBOCTH
KOMIIETECHIINM, YMEHUW U HABBIKOB;

- MOTryT OBITh JOMYIIEHbl OJIHa—/IB€ HETOYHOCTH TPU OCBEIICHUU
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BTOPOCTCTICHHBIX BOIIPOCOB.

Onenka 4 (xoporuio) OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBaHMUSAM Ha OLEHKY «5», HO IpH
STOM MMEET OJIMH U3 HEJIOCTaTKOB:
- B YCBOGHHMH Y4eOHOro mMarepualia AOMYIleHbl HeOOobIIe NpoOenbl, He
MCKa3UBIIIHE COACPKAHUE OTBETOB.

Onenka 3 - HEIOJIHO WJIM HETIOCJIEI0BATEIbHO PACKPBITO COAECPKAHUE MaTepralla, HO
(YZIOBJIETBOPUTENHHO) | MOKa3aHO 00Iee MOHUMAaHKWE BOIPOCA M MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBIE JUIs JAJIBHEUIIEr0 YCBOCHHUS MaTepUaIIa;

- UMENUCh 3aTpyJHEHHS WIM JONYIICHbl OIIMOKHM B ONpEACICHUU
MOHSITHH, UCTI0JIb30BaHUN TEPMUHOJIOTUY;

- IpU HEMNOJHOM 3HAHUM TEOPETUYECKOTrO MaTepuana BbISBIECHA
HE/0CTaTOYHasi CPOPMUPOBAHHOCTh KOMIIETEHIUH, YMEHUH U HABBIKOB,
CTYJEHT HE MOKET IPUMEHUTh TEOPHIO B HOBOW CUTYaIUH.

Ouenka 2 - HE PaCKpHITO OCHOBHOE COJIepKaHNe ydeOHOro MaTepHaa;
(HEy1OBIETBOPUTENBHO) | - OOHApY)KEHO HE3HAHUE WJIM HENOHMMaHue Oosblied wuiau Hauboliee
Ba)KHOW YacTH y4eOHOTo MaTepuana;

- TUIaruar.

[IpumepHbIe TeMbl y4€OHBIX AUCKYCCUI:
1. Hccnenoanus Canu Kapno. 3apoxieHre TepMOIUHAMUKH.
2. CpaBHeHHME W aHAIM3 OCHOBHBIX mapamerpoB ukia JABC mist moBwimenust 3gpQexTuBHOCTH
ero paboThl.
3. BnusHme HayampHBIX MapaMeTPOB TEIUIOHOCHTENEeH Ha 3((HEKTUBHOCTH TEMIOOOMEHHOTO
anmnapara..

4.1.3 KonTpomapsHas padoTta

KontponbHast paboTa BbIIAE€TCS Ha YCTAaHOBOYHOM JIEKIIMM M BBIMOJHSAETCSA MO METOJUYECKUM
YKa3aHUSIM JUIS  CaMOCTOATENBHOM paboThl 1Mo BapuaHTaM: MeToAuYecKhe yKa3zaHHUs — JUIs
CaMOCTOSITeNIbHON paboThl 1o AucuuIuInHe «TernoTexHukay [DIeKTpOHHbIN pecypc] [As CTyIeHTOB
OYHOM H 3a04HOM (opm 00yueHuss mo HampasieHusM: 23.03.03 - Dkcmyaramusi TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAalIMH U KomIuiekcoB, 35.03.06 ArpounkeHepust mnpoduieit: TexHuueckue
CHUCTEMBI B arpoOmu3Hece; TeXHUYECKHE CHUCTeMbl B arpobusHece (¢ yriayOJeHHOW MOATOTOBKOM:
HeTexo3siicTBa M TOIUIMBO3AIPOBOYHBIE KOMIUIEKCHI; 3KCIUIyaTallUs TEXHUYECKUX CPENCTB);
TexHONOTHSI TPAHCIMOPTHBIX MPOIECCOB; TEXHWYECKUH CEpBUC B arpONPOMBINUICHHOM KOMILIEKCE
HanpaBieHuss noAarotoBku; 44.03.04 IlpodeccuonanbHoe o00604yHHE (IO OTpacisiM) NpoduIIb
Tpancnopt] / coctr.: T'ycea O.A., BomnkoBa O.C.; xuo-Ypansckut ['AY, MHWacTUTYT
arpourkeHepun .— Yemsaounck: HOxHo-Ypansckuih 'AY, — 2017. —/loctyn u3 JOKaabHOH CceTH
http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl IPOBEIeHHUS MPOMEKYTOYHOM aTTeCTAMHU
4.2.1. 3auer

3auer sBigeTcss (QoOpMOM  OIEHKM KauyecTBa OCBOCHHUS  OOYYarONIUMCS  OCHOBHOM
npodeccuoHaIbHONH 00pa3oBaTeIbHON MPOTrpaMMBbl MO paszzienaMm JUCHMIUIMHBL. [lo pesynabratam
3ayeTa 00y4aronieMycsl BHICTABIISIETCS OLEHKA «3aUTEHO» UJIH «HE 3aYTEHO.

3ayer MPOBOAUTCS 1O OKOHYAHUM YTEHHs JIGKIMH ¥ BBIIOJHEHUS J1abOpaTOPHBIX
(mpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBISIETCS TOCIENHEe 3aHATHE 10 AMCHUIUIMHE. 3ader
NPUHUMAETCs TpenojaBaTeIs MU, NPOBOAMBIIUMH J1a0OpaTopHble (MPaKTHUECKUE) 3aHATHS, HIU
YUTAIOUIMMH JIEKIUH 10 JaHHOW TUCLHMIUIMHE. B ciryyae OTCYTCTBHS BEAYIIEro NMpenoaaBares 3a4eT
NPUHUMAETCs TpernojaBaresieM, Ha3HAYeHHBIM pacHopsbKeHHeM 3aBefytomiero kKadenpoit. C
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paspelieHus 3aBeAyrolero kadeapoil Ha 3aueTe MOXKET NMPHUCYTCTBOBATh INpENoAaBaresb Kadeapsl,
MIPUBJICUECHHBIH JIJIsl TOMOIIM B IpUEME 3aueTa.

[IpucyrcTBue Ha 3auere mnpemnogaBareneil ¢ Apyrux kadeap Oe€3 COOTBETCTBYHOILEIO
pacropshKeHUs. PeKTopa, MPOPEKTopa Mo yuebHoi pabore i aekana GpaKyabTeTa He JOMyCKaeTCsl.

®dopma(bl) TNPOBEIACHUS 3aueTa (YCMHbIUL ONpoc No Oulemam, HNUCbMEeHHAs paboma,
mecmupoganue u 0p.) ONpeneNsatoTcs Kadheapoil U JOBOAATCSA J0 CBEACHUS 00ydyarolIuXcs B Hayale
ceMecTpa.

Jlns mpoBeieHusl 3adyeTa BeAYIIMH MperojaBaTellb HaKaHyHE IMOJIydaeT B JEKaHaTe 3a4eTHO-
HK3aMEHAllMOHHYIO BEIOMOCTb, KOTOpasl BO3BpAIlaeTCsl B JEKaHAT MOCIe OKOHYaHHsI MEPOIPUSTUS B
JICHb TIPOBE/ICHUS 3aUeTa UM YTPOM CIIEAYIOMIETO THS.

OOyuaronyecs pu sIBKE Ha 3a4eT 00sf3aHbl UMETh IIPU ce0e 3a4eTHYI0 KHUXKKY, KOTOPYIO OHH
NPEIbSBISIOT MPENOAABATEINIO.

Bo Bpemst 3auera o0yyaromuecs: MOTyT HOJIb30BATHCS C Pa3pelleHus BEAYIIEero npenojaBaTens
CIPaBOYHON ¥ HOPMATHBHOM JTUTEPATYPOM, APYTUMH IMOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpewmst moaroroBku oTera B ycTHOU (hopMe Ipu cade 3aueTa J0JDKHO COCTaBiIATh He MeHee 20
MUHYT (I10 JKEJIaHUI0 00YYaroIIerocsi OTBET MOXKET OBITh JOCPOYHBIM). Bpems orBera - He Gonee 10
MUHYT.

[IpemoiaBaTemnto MpeaOCTABIACTCS MPABO 33/1aBaTh 00YYAIOIIUMCS JIOTIOJTHUTEIBHBIE BOIIPOCHI B
paMKax IporpaMMbl JUCLUIUIMHBL.

KayecTBeHHast OIEHKa «3a4T€HO», BHECEHHAss B 3a4eTHYIO KHW)KKY M 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, IBJISIETCS PE3YJIbTaTOM YCHEIIHOIO YCBOSHHS yUeOHOIro Marepuania.

Pesynbrar 3aueTa B 3a4€THYIO KHI)KKY BBICTABIISIETCS B IEHb IIPOBENICHHS 3aUeTa B IPUCYTCTBUU
camoro oOyuaromrerocs. [IpernonaBaTenu HeCyT epcOHAIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb
M TOYHOCTh BHECEHHUS 3allMCei O pe3ylbTaTax MPOMEXKYTOYHOH AaTTeCTallid B 3a4€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTb U B 3a4€THBIE KHIKKH.

Ecnu oOywarommuiicss sSIBUJICA Ha 3a4eT M OTKA3alCAd OT MPOXOXKIACHUS aTTECTAIlMH B CBS3U C
HEMOATrOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTaBIISETCS OLIEHKA «HE
3aYTEHOY.

HesBka Ha 3aueT oTMedaeTcs B 3a4€THO-3K3aMEHALIMOHHOM BEJOMOCTHU CIIOBAMU «HE SIBUIICS».

Hapymienne IUCHMIUIMHBL, CHHCHIBAaHHWE, WCIIONB30BaHHE OOYUYAIOMIMMUCS Hepa3peluIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MaTepuajoB, MOOWIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOW KOMMYHHKAIIMOHHONH M KOMIBIOTEPHOW TEXHUKH
BO BpeMs 3adeTa 3ampelieHo. B ciydyae HapymieHMs 3TOro TpeOOBaHUS IpernoaaBareslb 00s3aH
YITUTh 00YYarOIIerocsi U3 ayIuTOPHH U TIPOCTABUTH €My B BEJIOMOCTH OLIEHKY «HE 3aYTCHOY.

OOyuaronMcsi, HE CAABIIMM 3a4€T B YCTAHOBJIEHHBIE CPOKU IO YBaXXUTEIbHON HpPUYMHE,
WH/IMBUAyAIbHBIE CPOKH TIPOBEICHHSI 3a4€Ta ONPENENSIIOTCS IPUKAa30M peKTopa Y HUBEPCUTETA.

OOyuaronyecs, HUMEIOIIME aKaJeMHMUYECKYI0 3aJ0JDKEHHOCTb, CHIAIOT 3a4eT B CPOKH,
ompernenseMbie  YHHBepcuTeTOM. MH(pOpMamus o IJIWMKBHIAIHMK 33J0JDKEHHOCTH OTMEYaeTCsl B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsl ¢ pa3pelieHus JeKaHaTa M JOCPOYHas clada 3adeTa ¢ 3aliChi0 pe3ysbTaToB B
9K3aMEHaIIMOHHBIH JIUCT.

WHBanmapl u JWIa ¢ OTPaHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI MOTYT CHaBaTh 3a4€Thl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYAIbHBIM Y4eOHBIM IIAHOM. MHBaIMIBI U JUIA C OrpaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/IOPOBBSI, UMEIOIINE HAPYIICHUs OIOPHO-IBUTATEILHOTO ammapaTa, JAOMyCKaloTCs
Ha aTTECTAIlMOHHBIE UCTIBITAHUS B CONIPOBOXKACHUHU aCCUCTEHTOB-COMPOBOK/IAIOIIHX.

[Iponienypa mpoBeACHUs MPOMEKYTOYHON aTTECTAIlMH IS OCOOBIX CIIydaeB H3JIOKEHAa B
«[TomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui OOy4YaromuXcsl Mo
OIIOIl GakanaBpuara, crneuuanurera u Maructparypbs» OI'BOY BO IOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[IIkana 1 KpUTEpPUU OLIEHUBAHUS OTBETA O0YYAIOLIETrOCs MPECTABICHBI B TAOIHUIIE.
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IlIxkana Kputepun onenuBanus

3HaHME  NPOrpaMMHOI0  MaTepuajla, YCBOEHHE  OCHOBHOW U
JIOTIOJIHUTEIIbHOM ~ JIMTEpaTypbl,  PEKOMEHJOBAHHOW  IPOrpaMMOM
JUCLUIUIMHBIL, MPaBUWIBHOE pELICHHE 3a7aud (IJOIYCKAaeTCsl Halu4yue
MaJIO3HAYUTENBHBIX OIIMOOK WM HEJIOCTaTOYHO TIOJIHOE DPACKPBITHE

OHeHKa «GauyTCHO» COACPIKAaHNUE BOIIPpOCA, WK INOTPECHIHOCTh HCIPUHIUIIMAIBHOI'O XapaKTepa

B OTBETE Ha BOMPOCHI).

JIOTIOTHUTEIBHBIM YCIIOBHEM TOJTYYCHHUSI OLIEHKU «3a4T€HO» MOTYT CTaTh
XOpOIIIUE TIOKA3aTeId B XOJC TPOBEACHHUS TEKYIIErOo KOHTPOJIS U
CHCTEMaTHUYEeCKasi aKTHBHAsl pa00oTa Ha y4eOHBIX 3aHSTHSX.

OH€HKa «HEC 3a4TCHO»

npoOensl B 3HAHUSAX  OCHOBHOTO  MPOTPaMMHOTO  MaTepuana,
MPUHIMITHATIbHBIE OIIMOKHU IPU OTBETE HA BOMPOCHI.

10.

11.

12.

13.

14.

15.

Bompocs! k 3auety
5 ceMecTp

TemnorexHuka, TEpMOAMHAMUKA: OINPEICIICHUS, CBA3b C APYTMMHM HAayKaMH - MaTEMaTUKOM,
(bU3UKOH, XUMHEH, a3POTUHAMHKOM.

Pabouee Teno, maeanpHBle W peanbHble ra3bl. OCHOBHBIE W JIOTIOJHUTEIBHBIC TapamMeTphl
COCTOSIHUS paboyero Tena, uX €AMHUIIBI H3MEPEHUS.

CriocoObl 3ajaHUsl Ta30BbIX CMECEW: MAacCOBBIMU, OOBEMHBIMHU JOJIIMU; IUIOTHOCTH CMECH;
ra3oBas IOCTOsIHHAs cMecu. 3aKoH J[anbToHa.

TemnoemMkocTh ra3oB: MaccoBasi, 00beMHasi, MOJIbHAsl, UCTUHHASI, CPEIHSSA, NIPU ITOCTOSHHOM
JaBJICHUU, TIPU MOCTOSIHHOM oObeMe. [lokazaTens agnadatsl.

TepMonnHaMuyeckuil mporiecc: ONpeaesieHne, MaTeMaTUYecKoe OMHCaHHe, M300paKeHHE B
PV-u TS koopaunatax. PaBHOBecHbIe, HEpaBHOBECHBIE, 00paTUMBble, HEOOpATUMBbIE ITPOLIECCHI.
MeToapl M3ydeHUsT TEPMOJMHAMUYECKMX TIPOIECCOB: AaHATUTUYECKHMM U TrpaduyecKuil.
CriocoObl  BblUMCIEHHS pabOTBl M DSHEPrUM B BUAE TEIUIOTHI NPU  HPOTEKAHUHU
TEPMOJUHAMHYECKOI 0 IIpolecca.

N3y4qaemble B TEpMOJMHAMHUKE IPOLIECCHI: YCIOBUS IPOTEKAHHA M MaTeMaTUYECKUE
3aBHUCHUMOCTH.

Kpyrosoii npornecc (mukn): onpezneneHue; uzoobpaxenue B PV u TS koopaunatax; pabora;
K03 (HULIUEHT MOJIE3HOI0 IEHCTBUS, YCIOBUS OCYIIECTBIICHUS LIUKJIA.

IlepBblii 3aKOH TEPMOAMHAMUKH: ONPEIECICHHUE; MAaTEMAaTHUYECKOE BbIpaK€HUE. BHyTpeHH:A
SHEPrus UAeaJbHOrO ra3a, €€ U3MEepeHHUEe, SHTAIBIINS.

BHyTpeHHs 5HEprusi U SHTANBNUS: ONPEIEICHUS, YCIOBUA CXOACTBA U pa3inyus. 3aKOH
Manepa

Bropoli 3akOH TEpMOAMHAMUKH: OIPENEICHHE, MaTeMaTH4YeCKoe BblpakeHue. I[loHsaTue
SHTPONUM, KaK MapaMeTpa COCTOSHHUS, 3aBUCUMOCTH 3HAUEHUS M H3MEHEHHUS BHYTpPEHHeEH
SHEPIUU M SHTPOINHHU B MPOLIECCE; BHEIIHAA paboTa.

N3oxopuelii mporiecc: omnpezaenenne; nzodpaxenne B PV- u TS -koopauwHatax; u3mMeHeHUe
BHYTPEHHEH 3HEPruy U SHTPOIUH B IIPOLECcCe; BHEIIHASA paboTa

N3obapubIii mporiecc: ompeaeneHue; pabota pacmupeHus; u3obpaxenue B PV- u TS -
KOOp/IMHATAax; B3aMHOE PacIoJI0XKeHHe U300apbl 1 N30X0psl B TS -KoopAMHATaX; U3MEHEHHUE
SHTPOIUH.

W3oTtepmuueckuil mpouecc: onpezeneHue: nzodpaxkenue B PV u TS -xoopaunarax; padorta
paciipeHus, U'3MEHEHHE SHTPOITHNH.

AnuabaTHbIf  Tpomecc: ONpeneieHue; AaHaJUTHUYeCKOoe BBIPAKEHHE IMEpPBOro  3aKOHA
TEPMOJUHAMUKHU Uil aauabaTHOTO Mpolecca; Moka3aTelb aauadaThl, ypaBHEHHE aaualaThl;
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.
32.

33.

pabora ra3a B ammabaTHOM mporiecce; m3oopaxkenue B PV- u IS koopamnarax. Bzammnoe
pacrioyio’keHue aauadarsl 1 u30TepMbl B PV -koopauHarax.

[TonuTpomnHelil Mpolecc: ypaBHEHHE MOJUTPOIHOTO Ipoliecca; Kak 000O0IIeHHBIN Mpolecc,
YaCTHBIMU  CIIy4assMH KOTOPOTO SIBIISIIOTCSL TPOIIECCHI  M30TEPMUYECKUH, H300apHBIiA,
WM30XOPHBIN U anabaTHBIN.

Hukn Kapno: npsimoii B PV- u TS - koopaunnatax; padora 1mukia; Ko3(QQUIHEHT MOJIE3HOTO
nevicteus. Henoctmwkumpie ycmoBus, npu kotopbix KIIJ nmukna Kapro mor Ob1 OBITH paBeH
€MHHULIE.

O6parsapii mukn  KapHo: ycnmoBus (QyHKIMOHUpOBaHUS, uH3o0pakenne B PV- wum IS
KOOpIMHATAX; XOJIOIMIbHBIN K03 PHUIIMEeHT ITUKIIa.

[uksn nBuratens BHyTPEHHETO CrOpPaHMs ¢ U30XOPHBIM MOJBOOM Terlia; uzoOpaxenue B PV-
u TS - koopaMHaTax; XapaKTEpPUCTHKA IUKJA (CTENEeHb CXKaTus £, CTENEHb IOBBIIICHUS
nasnenus JI); KITJ[ uukia; Koin4yecTBO MOJIBEICHHOTO U OTBEIEHHOTO Terlia; paboTa IHKJIa.
[{uk aBUraTesns BHYTPEHHETO CTOpaHHs ¢ M300apHBIM MOJBOJIOM TeIlia: u3o0paxenue B PV-
u IS xoopaunarax; KIIJ] nukma; KonM4ecTBO MOABEACHHONW M OTBEIECHHOW TEIIOTHI; paboTa
LMKJIA; XapaKTePUCTHUKA IUKJIA (CTENEHb CKaTusl B, CTENIEHb IOBBIIIECHUS JaBlIeHUs X, CTEIICHb
MIPEIBAPUTEIILHOTO PACIIUPEHUS D).

[ukn gBurarenst BHyTPEHHETO CrOpaHUs CO CMEIIAHHBIM II0JIBO/IOM TeIlia: u3odpaxenue B PV
u TS koopaunarax; KIIJ[ uukmna; Kol1uuecTBO NOABEICHHON U OTBEACHHOU TEIJIOTHI.

Paboumii 1K peaspbHOTO JBUTATENs BHYTPEHHETO CTOpaHMs: WHAMKATOPHAS Juarpamma
4yeThIpexTakTHOro kapOropatopHoro /IBC B PV -koopauHarax; onvcaHue IHUKIA; OTIIMYUE OT
UJ€AIbHOTO 1UKIIA.

[uknel Ta30TYypOMHHONW YCTAaHOBKM C M300apHBIM M HM30XOPHBIM IOJBOJOM  TeILIa:
omnpenenenue; n3oopaxenue B PV u TS - koopaunatax; onucanue padotsr; KI1/ nukia.

[ukn uaeanbHOro KOMIIpeccopa: ONpEeNesIeHHe KOMIIPECCopa; CXeMa yCTPOMCTBA; AUarpamma
B PV- u TS - koopauHatax; mpouecchl cxarus; paboTa LMKIA; TEOPETUUYECKAs MOIIHOCTh
JBUTATEJS 1J1s1 IPUBOJA KOMIIpeccopa.

JlelicTBUTENbHAs WHAMKATOPHAS JHAarpaMMa OJHOCTYIEHYaToro Kommpeccopa B PV -
KOOp/IMHATax; ee OTJIuYMe OT Teoperudeckoif; oobemuoil KIIJ[ peanbHOro xommpeccopa;
3aBucumocTb KIIJI oT cozmaBaemoro jaBieHUsI.

JlmarpaMMa MHOTOCTYIIEHUATOro NopuIHEeBOro kommpeccopa B PV- u TS -koopaunara.
[IprurHBI UCTIOIB30BAHNSA MHOTOCTYIEHYATHIX MOPIIHEBBIX KOMIIPECCOPOB.

[ukn m cxema BO3AYIIHO KOMIIPECCOPHOM XOJIOAMJIBHOW YCTAHOBKH; TEOPETUUYECKHI LUKI B
PV-u TS xoopanHartax; X0JI0JMIbHBIN KOAQOUIMEHT LUKIIA; YAelbHas padoTa, 3aTpayeHHas B
LUKJIE; TEOPETUUYECKAsE MOIIHOCTH IIPUBOJIa KOMIIPECCOPA.

@uU3nYecKoe COCTOSHUE BEIIECTBA: arperarHoe CcocTosiHUe; (a30BbI Mepexo];; KpHUBBIE
(hazoBbIX Mepexo10B BemiecTBa B pT - KoopAMHATAX; TPOMHAS TOUYKA.

[TapooGpazoBanue: mnporecc mapoobpazoBanuss B PV - koopaumHarax; 30HBI pa3IAYHBIX
arperaTHbIX COCTOSIHMM; yJeNbHas TEIUIOTa >KUAKOCTH; HWXKHSS NOTpaHUYHasi KpUBasi;
CTENEeHb CYXOCTH Iapa; BEpXHss MOrpaHUYHAsI KPUBas; CyXOM HACBIIIEHHBIN Map; meperpeTblil
nap.

[TapooOpazoBanue B TS - koopAauHaTax; HIKHSAS W BEpPXHAS IMOTPAaHUYHBIE KpUBBIE;
KpUTHYECKasl TOYKa; yleJdbHas TeIuioTa >KUIKOCTU; TEIIOTa mapooOpa3oBaHMs; MJIOMAAN Ha
yarpamMme, COOTBETCTBYIOIIME SHTAIBIIUSAM MEPETPETOTO M CYXOT'0 HACBIIIEHHOTO Mapa.
[TapooOpazoBanue: AuarpaMma BOASIHOTO 1apa B 1S - KOOPJMHATAX.

[uxn mapoBoil KOMIIPECCOPHOM, XOJIOIMIHLHOM YCTAHOBKH: CX€Ma YCTAaHOBKH; M300paKeHHE
mukina B PV- u TS - xoopauHarax; XonoAwibHBIH K03(QuIment; padora, 3aTpaueHHas Ha
OCYILIECTBIICHHE LIHUKIIA.

Braxxubiii Bo3Ayx: oOIpeneneHue; JuarpaMma arperaTHoro COCTOSIHUSI BOJBI BO BIIQXKHOM
Bo3ayxe B PV - koopauHarax; arperaTHble COCTOSIHHS BOJABI B BO3JyX€; HACBHIUICHHBIH U
HEHACBILLIECHHBIN BO3/1YX.
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34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

id- guarpaMMa BJI@XHOTO BO3AyXa: CBSI3b BJIArOCOJICPXKAHUS, YACIBHOW SHTAJIBIIHH,
TEMIIepaTypbl, OTHOCUTEIBHOM BIAKHOCTA W NAPIHUAIBHOTO [AABJICHHUS BOJSHBIX MAPOB;
OlpejeNiecHue TeMIepaTypbl TOYKM POCBI M MOKpPOTO TEpPMOMETpa; OIpeiesieHue
OTHOCHUTEJILHOM BJIAXKHOCTH 110 TEMIIEPATypaM CyXOro U MOKPOIro TEpPMOMETPOB

OcHOBHbIE TOHSATUSL M ONpEeAeNieHuss B TEOPUU TeIIoOOMEHa: CTalMOHApHOEe U
HECTAllMOHAPHOE TEIIOBOE I10JI€; N30TEPMHUUECKasl IOBEPXHOCTh; TEIUIOBOM MOTOK; MJIOTHOCTh
TEIJIOBOTO MOTOKA.

CriocoObI pacpocTpaHEHUs TEIIOTHL: TEIUIONepeiaya Uil TeII000MeH; TEeTIONPOBOIHOCTE;
KOHBEKIIMSI; TEIJIOBOE U3TyUYCHHE.

TemnonpoBonHOCTE:  ompeneneHue; 3akoH Dypbe; KOIPPHUIMEHT TEmIONpPOBOIHOCTH;
CTallMOHApHAsl TEIUIONPOBOIHOCTh B IUIOCKOH CTEHKE (OIHOCIOWHOW M MHOTOCIOWHOM);
TEPMHUYECKOE CONTPOTUBIICHUE TIOCKON OJTHOCIOMHON CTEHKH.

KoHBEKIMOHHBIN TEMI000MEH: TEIUIO0TIa4ya; MOBEPXHOCTh TEIIooOMeHa; 3akoH HbproToHa-
Puxmana; KO3(pQUIMEHT TEIUIOOTAaud KOHBEKIMH, BHEIIHEE TEePMOJUHAMHYECKOE
COIPOTHUBIICHUE.

Jlyaucteiii TeruiooOMeH: onpenesncHue; 3akon Credana-bonpivana; KodQGUIIMEHT TyIHCTOTO
TerI000MeHa.

Temnonepenaua: omnpeneneHue; CTAllMOHAPHBIM Ipolecc TEIUIONepeadyn 4Yepe3 HapyKHYIO
OTPaKIAIONIYI0 KOHCTPYKIIMIO; YpaBHEHHUE Teruionepenaun; kod(pQUIHeHT Terionepenadu;
COIIPOTHBIIEHUE TEILJIONEPEIaYe OrPaXKICHHUS.

TomnuBo: ompexneneHue; Kiaccu(PUKAIMs MO arperaTHOMY COCTOSHHUIO, MPOUCXOXICHUIO;
COCTaB; BbICIIIAs U HU3IIAs TEIJIOTAa CTOPAHUS; YCIIOBHOE TOIUIMBO.

l'openne TomMBa: OIpeNelIeHHe; CXEMbl OpraHu3aludyd TOMOYHBIX TPOIECCOB U HUX
XapaKTePUCTHKH: KOAPPHUIIMEHT H30bITKA BO3yXa.

CoctaB  KOTENBHOM  yCTaHOBKM; MpOCTEWINass CXeMa  OTONHTEIbHOM  KOTEIbHOI;
KJIacCU(UKALMA KOTEJIbHBIX YCTAaHOBOK IIO IPOU3BOJUMOMY TEIUIOHOCUTENIO, IO POy
C)KMTAaeMOT0 TOTIIIMBA, TI0 XapaKTepy yIOBIETBOPSIEMOTO TEIUIONO rpedei u 5.

O6mme TpeOoBaHUsA, TPEABSIBISIEMbIE K CHCTEMaM OTOIUICHHS; TPHHIIMIHUAIBHAS CXema
CUCTEMBI OTOTIIICHUST; BEIOOP TEIIIOHOCHUTES ISl OTOTUICHUS.

Bentwsiiiust: onpeneneHue; penaeMbpie 3a1aun; KitacCu(pUKaIis BUIOB U CUCTEM BEHTHIISALINH;
€CTECTBEHHAsI BEHTUJISILIUSA - pacliojaraeMoe JaBjeHue.

Oxpy>katomiasi cpefia: Onpe/esIeHne; COCTABIIAIONINE OKPYKAIOLIEH Cpe/ibl; BUABI 3arpsi3HEHUI;
COCTaBHBIE JIEMEHThI OXPAHbI OKPYKAIOIIEH CPEIbL.

Knaccudukanmsi oCHOBHBIX METOJO0B 00€3BpEKHBAaHUS BPEIHBIX BHIOPOCOB B arMochepy:
TBEPABIX BEIIECTB; Ta3000pa3HbBIX BEIIECTB.

DHeprocOepexeHne: CTPYKTypa 3arpaT ¥ TOTepb MpPU HCIOJB30BAHUU TEIUIA IPH €ro
MIPOU3BOJICTBE, TPAHCTIOPTHPOBKE U MOTPeOICHUH. ATbTEepHATUBHBIE HCTOYHUKU YHEPTHH
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JUCT PEUCTPAIIAY U3MEHEHUI

Howmep
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