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

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanaBp mo HanpasieHuio moarotoBku 35.03.06 ArponHkeHepus TOKEH ObITh MOJITOTOBIICH
K CIEAYIOIMM BHIaM NpO(eCcCHOHATBHOW JEeATeNbHOCTH: HAYYHO-MCCIIEI0BATEIBCKOM, MPOSKTHOM,
MIPOU3BO/ICTBEHHO-TEXHOJIIOTUYECKOH, OpraHN3alMOHHO-YIIPABICHYECKOH EATETbHOCTH.

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

TEIUIOTEXHHUKE,

HEOOXOIUMBIX Il TOCIEAYIOMIeH IOATOTOBKM — OakanaBpa,

COOCOOHOIO0 K

3G (GEKTUBHOMY PEIICHUIO IMPAKTHUECKUX 3a/ad CeJIbCKOXO3SHCTBEHHOIO NPOU3BOJCTBA, a TaKKe
CIOCOOCTBYIOIIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.
3aga4yu AUCHHMILINHBI
M3YYUTh OCHOBHBIC 3aKOHBI TEPMOJUHAMUKH M TEIJIOMAacCOOOMEHa W OBJIAJETh METOJAMHU HX
IIPUMEHEHHUS B IPAKTUYECKON JESITEIbHOCTH;

1.2. Iliianupyemble pe3yJbTaThl 00yUeHUs 110 JUCHUILIMHE

(mokaszaresiu chOPMUPOBAHHOCTH KOMIIETEHIHIH)

[Tnanupyembie [Tnanupyemblie pe3yabTaThl 00y4EHUS 110 TUCIUTLTHHE
pe3yabTATHI
ocoerms OHOII 3HAHUS YMCHHUS HaBBIKU
(KOMIIETEHITNN )
OIIK-2 OOyuaromuiicas aomkeH | O0yyaromuiics OOyyarommiicst JOJKEeH
CIOCOOHOCTH K 3HAaTh OCHOBHBIC 3aKOHBI | JOJDKEH YMETh | BIAJETh HaBBIKAMU
HCIIOJIb30BaHUIO TEIUIOTEXHUKH, SIBJICHHSI | HCIIOIb30BATh INPOBEICHUS  aHalu3a
OCHOBHBIX 3aKOHOB | U TIPOIIECCHI, HA KOTOPHIX | OCHOBHBIE 3aKOHBI | IPUHIUTIA paboThI
€CTECTBEHHO- OCHOBaHBI MIPUHIIMIIBI | TETUNIOTEXHUKU B | TEIUIOBBIX MAalIMH C C
HAYYHBIX JUCIUIUINH | ACUCTBUS 00BEKTOB | MPO(EeCCHOHATHHOM UCTIOJIb30BaHUEM
B npodeccnoHanbHoi | mpodeccnoHanbHOM JeSITeIbHOCTH - | OCHOBHBIX 3aKOHOB
JEATEIbHOCTH nestensHOCTH 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 OO6yuatomuiicst  momkeH | OOyvaronuiics OO6yuaromuiicst JT0JDKEeH
CHOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJKEH YMETh | BIaJeTh HaBBIKAMH B
WH)KEHEPHBIC 337a4ll | TEPMOJMHAMUKH U | UCIIOJIb30BaTh OTIpeNIeIeHu ! Mep

C MCIIOJIb30BAaHUEM | TEIIOMaccooOMeHa OCHOBHbIE 3aKOHBI | TEIUVIOBOM  3alUTHl U
OCHOBHBIX 3aKOHOB | HEOOXOMMBbIE JUTS | TEPMOJTUHAMUKH U | OpraHu3alid  CUCTEM
MEXaHUKH, pelieHrsl  MHXKEHEpPHBIX | TEeIIoMaccooOMeHa oxnaxnenus (b1.B.12-
anekTporexuuky, | 3amad (b1.B.12-3.2) TSt peurenus | H.2)
THJIPaBIIHKH, WHXEHEPHBIX 3a1a4
TEPMOJIUHAMUKH U (b1.B.12-Y.2)
TEIIOMaccOOOMeHa
[TK-2 OO6yuatomuiicst  mopkeH | OOyqaronuiics OO0yuaromuiicsi JT0JDKEeH
TOTOBHOCTbD K 3HATh (bU3UUECKYIO | TOJKEH yMETh | BIAJETh HaBBIKAMU
YYaCTHIO B MIPUPOY pa3pabaTbIBaTh aHanm3a
POBEICHUHU TEMI000MEHHBIX TEPMOJIMHAMMYECKYIO | TEPMOJMHAMUYECKOH
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WCCJICTIOBAHHA MIPOLIECCOB JJIsi TBEPHABIX | MOJAEIH YCTaHOBKH | KAPTUHBI COCTOSTHUS
pabouux u Tel u xuakocreit | (b1.B.12-Y.3) CHUCTEMbl aKTUBHBIMU W
texnonornueckux | (b1.B.12-3.3) IMACCUBHBIMU
MPOLIECCOB MAIIUH UCTOYHUKAMHU TEIUIOTHI
(b1.B.12-H.3)

noArotoBku Hampasienuto 35.03.06 ArpouHkeHepus,

AIEKTPOTEXHOJIOTHH.

2. Mecto nucuumiinnel B ctpykrype OIIOIT
Hucnunmuna «TemmoTexHuka» oTHOCUTCS K BapuatuBHoi yactu biioka 1 (b.1.B.12) ocHoBHO#
npodeccuoHaIbHON 00pa3oBaTEIbLHON MPOrpaMMBbl aKaJEMHUECKOTO OakalaBpuara 10 HarpaBJICHUIO

npod b

DnexTpoobopyAoBaHUEe U

Pa3jienbl IucHUNIMHBI U MeKTUCHUIIMHAPHBbIE CBA3M € 00ecneYnBAIIUMHA
(mpexuecTBYOMMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

No | HaumenoBanue DopmMupyeMbIe KOMIIETEHIIMT
/i1 | 00ecIeYnBaronX Pasnen 1 Pasnen 2 Pasnen 3
(mpeAlecTBYOMINE) U
obecreurnBaeMbIX
(mocnenyromux)
JICITUTUINH, IIPAKTUK
[TpeniecTByronue TUCUUTIIMHBI
1 dusnka OIlK-2, OITK-4 OIIK-2, OITK-4 OI1K-2, OITK-4
2 MaremaTuka OIIK-2, OIIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4
3 Teopernueckas OIIK-2, OIIK-4, OIIK-2, OIIK-4, I[IK-2 | OIIK-2, OIIK-4,
MEXaHUKa I1K-2 I1K-2
4 MareMaTHIeCcKui OIIK-2, OIIK-4, OIIK-2, OIIK-4, I[IK-2 | OIIK-2, OIIK-4,
aHaJu3 B [1K-2 I1K-2
arpOMHKCHEPHH
[Tocnenyronue TUCHUIIMHBI B Y4EOHOM IJIAHE OTCYTCTBYIOT
5 | I'mmpasmmka | OINK-2,0IK-4 | OIIK-2,0IIK-4 | OIIK-2, OIIK-4

3. O0bém AUCHMIVINHBI U BUJbI y4eOHOH padoThl

O0bem nmucuuIunHbl coctaBnsieT 4 3adetHele eauHuibl (3ET), 144 akagemuueckux dYaca
(manee yacoB). JlucruruinHa uzyvaercs B 4 ceMecTpe.

3.1. Pacnpenesnienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Buyt yueOHoit paboTeI KomuuecTBo yacos
KonrakTHas paGora (Bcero) 64
B ToM uucne:
Jlexmmm (J1) 16
[Ipaktuueckue 3anstus (I13) 16
JlabGopaTtopusie 3ansatust (J13) 32
CamocrosiTesabHast padora o0yuaromuxcs (CP) 53




KonTpoan 27
Hroro 144
3.2. Pacnipenesienue y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM
B TOM YHCJIE
KOHTaKTHas pabora .
No HaumenoBanue pasnena u Bcero S
o,
TEMBI TEMBI 4acoB 1 3 m CP z
g
1 2 3 4 5 6 7 8
Pa3znen 1. Texuuueckas TepMoIuHAMUKA
11 Beenenue. OcHoBHbIE 1 1 < < <
TIOHSITHSI ¥ OTIPECIICHUS
12, TepMoanHaMuyecKue 9 9 4 < 3 <
IPOIIECCHI
1.3. | KpyroBele nporiecchbl 13 1 4 6 2 X
1.4. | Bonsgnoi nap 9 2 4 3 X
1.5. | Bnaxuslii Bo31yx 12 2 4 2 4 X
Pasnen 2 Teopust TernooOMeHa
21, OcHOBBI TEOPUH 9 2 2 4 1 X
TeriooOMeHa
Paznen 3. TlpumeHeHne TEIIOTH B CETHCKOM XO3SMCTBE
3.1. | KorenbHble yCTaHOBKH 12 2 6 4 X
3.2 | Oromnenue. BeHTnnsmus 47 2 6 4 35 X
33 OxpaHa OKpy>KaroIen cpeibl. 5 5 5 « 1 «
OCHOBBI YHEprocOepeKeHus
KonTpons 27 X X X X 27
Hroro 144 16 32 16 53 27

4. CTpyKTYypa M coep:KaHue TUCHUIIMHBI
4.1. Coaep:xanue TUCHUINIMHBI

Paszpnen 1. Texuuyeckasi TepMOAMHAMHUKA

Bsenenue

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

Pabouee Temo. OcHOBHbIE mMapaMeTpbl COCTOSHUS. TepMoAMHAMUYecKass CHCTeMa.
PaBHOBECHOE M HEPAaBHOBECHOE COCTOSIHME. YpaBHEHHE COCTOSHUSA. Terora M paboTa Kak (OpMbI
nepenayn TemiaoThl. TepmonumHamudeckuil mporecc. OOparumble U HeoOpaTHMblE IPOLECCHI.
KpyroBeie mporiecch! (IIHKIbI).



Cwmecu pabounx Ten. CrocoOwl 3amanusi coctaBa cMecH. COOTHOIICHHE MEXKIYy MacCOBBIMH,
O0OBEMHBIMU JTOJISIMH. BBIUKCICHHE TapaMeTpoB COCTOSHUS cMecu. OrmpenencHue Kaxyiiencs
MOJIEKYJIIPHOM MAacChl M Ta30BOM MOCTOSHHOM cMecu. OnpeieieHre T1aBJIeHU KOMITIOHEHTOB.

Temnoemkoctb. MaccoBas, oObeMHass M MOJIIpHAsi TEIUIOEMKOCTU. TemIoeMKOCTh IpH
MOCTOSSHHOM O00BEME W JIaBJICHHH. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TEeMIepaTypbl U JaBJICHHS.
CpenHsisi ¥ UCTHUHHAs TETUIOEMKOCTH. DOpMyNBl W TaOJNUIBI A ONPEISICHHUS TEIUIOEMKOCTH.
TemnmoemMkocTh cMecu paboyuXx Tel.

ITepBblii 3ak0H TepMoauHAMUKH. CymHOCTh 3akoHa. DopMmynupoBKa 3akoHA. AHAIUTUYECKOE
BBIp@KEHHE 3aKOHA JUIS OTKPBITBIX W 3aKpbIThIX cucTteM. OrmpeneneHue padoThl U TEIUIOTHI Yepe3
TEPMOJAMHAMUYECKUE TTapaMETPbl COCTOSIHUS, PV-AUarpaMma. JHTaIbIIU.

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

TepMoguHaMHUYecKue MPOLECChI

OO1ee MoHSATHE O TEPMOJAMHAMUYECKOM Tiporiecce. OOIe METOIbI UCCICAOBAHUS TPOIIECCOB
U3MEHEHUS COCTOSHUS pabounx Tten. M3o0paxenue B koopauHartax PV u T1S. OcHOBHBIE
TEPMOJUHAMHYECKHE MPOLIECChI: U30XOPHBINA, N300apHBINA, N30TEPMUICCKHI, aquabaTHBI — YaCTHBIE
CJIy4au IOJIUTPOIHOTrO MpoLecca.

Kpyrosbie npoueccsl

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

[ukner aurareneit BHyTpeHHero cropanus ([ABC). Llukmbl ¢ M30XOpHBIM U M300apHBIM
MOABOJOM TeIIOThl. M300pakeHne HHUKIOB B PV- U TS- auarpammax. TepMoIWHaMHYECKHE U
skcepruueckue KIIJ] nuknon. CpaBHuTenbHbIM aHam3 nukioB JIBC.

[{ukier ra3orypOuHHBIX ycTaHoBOK (I'TY). Ilukina ¢ M30XOpPHBIM M HM300apHBIM IOJBOJIOM
terioTel. PerenepatuBHble 1ukiabl ['TY. HM3o0pakeHue NIHMKIOB B PV U TS jAMarpaMax.
Tepmonnnamuueckue KIIJI nuknoB. CpaBHuTenbHbli ananu3 nukios ['TY.

[Mukn wuaeanbHOro Komrmpeccopa. Kiaccudukaius KOMIPECCOPOB U MPHUHIMI ACHCTBUS.
WnaukatopHas auarpamma. M3orepmuueckoe, aguadarHoe M NoiauTponHoe cxarue. Ilonnas pabora,
3aTpadeHHas Ha MPUBOJ KoMIipeccopa. MHoroctymnenyaroe cxkatue. M3o0pakeHue UKiIoB B pV- u TS-
nuarpammax. KIT/] komnpeccopa.

[{ukn xomoauiIbHBIX ycTaHOBOK. Kiaccudukaius XOIOAUIBHBIX yCTaHOBOK. PabGouume Tena.
XonoauabHbIM  KO3(PGUIIMEHT U  XOJOJOMPOU3BOAUTENBLHOCTh. [IUMKI BO3MyIIHON XOJOIUIBHOU
ycTaHOBKU. [[WMKIBI MapoBBIX KOMIPECCHOHHBIX YCTaHOBOK. I[lonsitue 00 aOCOpOIMOHHBIX U
MApOKEKTOPHBIX XOJOAWIBHBIX YCTAHOBKAX.

TennoBoit Hacoc. [IpuHIMIT pabOTHI TETIIOBOTO HACOCA.

Boasinoii map

Oduznyeckoe cocTosiHue BemlecTBa. [Iporecc mapoobpazoBaHusi B PV- U TS- KOOpAMHATAX.
TepmonuHamuueckue TaOMHIBI BOJABI U BOJSHOTO mapa. Pv-, Ts-, IS- amarpaMmbl BOJSIHOTO Mapa.
Pacyer TepMoaMHAMUYECKUX MPOLIECCOB BOASHOIO Tapa ¢ MOMOIIb0 Tabmuil. [IpuHnunuanbHas
cxeMa nmapocwioBoil yctaHoBkH. [{ukn PenkuHa. BiusiHMe HadalmbHBIX M KOHEYHBIX MapaMeTpPoOB Ha
tepmuueckuii KI1/] nukna Penkuna. 3o0paxenue nukia B pV-, TS- nuarpammax. [TyTu moBsieHus
SKOHOMUYHOCTH MMAPOCHJIOBBIX YCTaHOBOK. TeriopuKauoOHHbIN UK.

Bnaxubiii Bo3myx. Ompenenenue noHATHS «Bnaxubiii Bo3ayx». OCHOBHBIE BEITUYHUHBI,
XapaKTEepU3YIOIIHe COCTOSIHUS BIQXHOro Bo3ayxa. ld- amarpamma BiaxkHoro Bo3ayxa. Pacuer
OCHOBHBIX TIPOIECCOB (TIOJIOTPEB, CYIIKAa, CMECH BO3yXa U Pa3IMYHbIX MapoB).

Paszgen 2. Teopusi TenmioodmMeHa

OcCHOBBI TEOPHUH TEMJIO0OMEHA

[Ipeamer u 3amaun Teopuu. 3HAUCHUE TETUIOOOMEHA B MPOMBINIIIEHHBIX mporieccax. OCHOBHBIE
MOHATUS U OIpeleseHus. BUabl nepeHoca TEeIIoThl: TEMIONPOBOJIHOCTb, KOHBEKLIMS U HU3JIyYCHHE.
CnoHBIH TEr1000MEH.

TemooOMeH TemIonmpoBOIHOCThIO. OCHOBHBIE TOHSATUS M ompeneieHus. 3akoH Dypbe.
HuddepenunanbHoe  ypaBHEHHE  TeIIonpoBogHOCTH.  Ko3pduiueHt  TemionpoBOJHOCTH.
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TenmonpoBOAHOCT,  OJHOCIOMHOM W  MHOTOCIOMHOM IUIOCKOM CTE€HKH, MWIMHAPUYECKOW U
chepuuecKoil CTEHOK.

KonBekTuBHBI TemiooOMeH. OCHOBHBIE TOHATHSI W OMNpeserneHus. YpaBHeHne HproToHa-
Puxmana, KO3 GHUIMEHT TEIIOOTAAYH.

TemnooOmen u3nydenreMm. OCHOBHBIC MOHITHSI U OMPEIEICHHUSI, TEIUIOBOI OajaHC Ty4UCTOrO
TerI000MeHa. 3aKOHBI TEIIOBOTO U3MydeHHs. Terioo0MeH U3TydeHHEeM MEXKIY TeIaMu.

Cnoxnbiid TermooOMeH. Teruionepenavya depe3 OJHOCIONHYI0O M MHOTOCJIOWHYIO IUIOCKYIO,
WIAHIPUYECKYI0, chepuueckyro creHkH. Koaddunuent Tremnonepenaun. TermoBas W30S

OcHOBBI pacyeTa TEMJI00OMEHHBIX ANNAPATOB

Haznauenue, kmaccudukanus M CXeMbl TEIUIOOOMEHHBIX ammaparoB. [IpuHuun pacuera
TEIUIOOOMEHHBIX ammnapaToB. KOHCTPYKTHBHBI M MOBEPOYHBIM pacyeT TenJ00OMEHHBIX almapaToB.
Cpenuuit temmnepatypHblii Hamop. CoBpeMeHHBIE KOHCTPYKIMH TPYyOUYaThIX M IJIACTUHYATBIX
anmnaparos.

Pa3nes 3. [IpuMeHeHue TeNJIOThI B CeJIbCKOM X031 CTBe

KoresbHbIe yCTAHOBKH

TonnuBo, €ero BUAbl U XapaKTEPUCTUKU. DJIEMEHTAPHBIM COCTaB TOIUIMBA. TeruioTa CropaHus
TOIINBA. Y CIIOBHOE TOILUIMBO. [IpoGiieMbl 5KOHOMMHM TOIJIMBA U MYTHU €€ pelieHusi. OCHOBBI TOPEHUs U
OopraHu3anys CKUIaHMs TOILIMBA. PacueTsl mponeccoB TOpeHUs pa3iWyHbIX BHJIOB TOIUIMBA.
Teopernueckoe onpeneneHne He0OX0MMOro KoaruuecTBa Bo3ayxa. Koadduuuent nzbpitka Bo3nyxa.

Kotnel u kotenpHble ycTaHoBKH. OcHOBHBIE MOHATHA. Kitaccuukaius u ycTpoHCTBO MapOBBIX
U BOJOIpelHBIX KOTIOB. TeruoHocurenn. OCHOBBI TEIUIOBOTO pacdyeTa KOTEJBbHBIX arperaros.
Temnosoit 6anmanc, KIIJ[ kortenpHoro arperata. Pacxon TtommBa, yJenbHBIM pacxoj] TOIUIMBA.
BcnomorarensHoe 000py10BaHHE KOTEIbHBIX YCTaHOBOK.

Oronienne

MoOIHOCTb CUCTEMBI OTOIICHHUS.

OO6mme cBeneHus, KiaacCHU(UKAIMS CHUCTEM OTOIUICHHS. BHIIBI TEriIoHOCUTENeH cucremM
oromienust. OrtonurenbHble (HarpeBaTenbHble) mHpubopsl. Kiaccudukaumsa. TeruioBolt pacuer
OTOMHTENBHBIX MPUOOpoB. CUCTeMBbI BOASHOTO OTorieHHus. Kiaccupukanus u yCTpOMCTBO CHCTEM
BOJIIHOTO oToIUieHus. Bo3nymHoe otorutenue. Knaccugukainus u ycTpoCTBO CHCTEM BO3IYIIHOTO
ororieHus. [IpuHunel pacyera.

Bentuasnus

Mukpoxknumar  nomewmeHus.  Ilapamerpel  mMukpokinmmara.  BimsHume — nmapameTpos
MHUKPOKJIMMAaTa Ha MPOAYKTHBHOCTb CEIbCKOXO3IHCTBEHHOIO Npou3BojcTBa. Kiaccubpukanus u
YCTPOMCTBO CUCTEM BEHTWISLMHM U KOHAMIIMOHUPOBAHUS Bo3ayxa. Pacuer Bo3ayxoodbmeHa. Beibop u
pacuer oOopynoBanus. IlpuMeHeHHe TENmIOTHl B KYJNbTUBALMOHHBIX COOpYXeHUsX. Cucrembl
BEHTWISILIUM U OTOIUIEHUS KUBOTHOBOAUYECKUX MoMelIeHui. [lopsaok npoekTupoBaHusi BEHTHIIALINN.

OxpaHa okpy»kamuei cpeabl

Bri6pocsl B aTMocdepy (TEIIOreHepupyIOIIUX YCTPOMCTB, OT BEHTHIISILIMOHHBIX CUCTEM) U MX
BIIMSIHME Ha OKpYyKarollyto cpeny. I[IpenenbHo-10MycTUMble KOHIIEHTPALlUU BBIOPOCOB B aTMochepy
(ITIK): makcumalibHO-CyTOUHBIE B cpefHecyTouHble. Paccessnue BpenaHoctei B armocdepe. [lonstue
0 mpenaenbHO-nomycTuMbIX BbiOpocax (IIB/I). Ilpumenenue ¢GuiabTpoB M JPYrHX YCTPOMCTB AJst
OUYHCTKHU BHIOPOCOB.

OcHoBBI JHeprocoepekeHnst
OcCHOBHBIE HaIlpaBJIEHUSI SKOHOMUH 3HEPrOpECYPCOB B arpONPOMBIIUIEHHOM KoMIuiekce. [1oBpIienue
3(G(GEKTUBHOCTH SHEPreTUYECKOr0 M SHEProucrHojb3yrouiero obopynoBanus. lcmonb3oBaHue
TEIJIOTHl YJAISIEMOr0 BO3AYyXa JXMBOTHOBOAYECKUX ITOMEIICHUN. YTUIN3alHOHHBIE YCTAHOBKH,
MoKa3aTen ux paboTbl

4.2. Conepxanue JeKI Ui



/o

HaumenoBanune nexknui

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 nNpouecchbl
OOuiee noHsATHE O TEPMOJUHAMUYECKOM Ipoliecce. M300paxkeHre B koopauHaTax
pVv u Ts. OcHOBHBIE TEPMOAMHAMUYECKUE TIPOLIECCHI

Kpyrosbie npoueccol

OOmiee nmonstue 0 KpyroBoM mnpouecce. IIpsmoit u oOparusiii mukn Kapno, ux
ananmu3. Tepmomunamuueckuii KII[ wn xomomwibnbld KOd(hdummeHT. Lukmbi
nsuratenst BHyrpeHHero cropanus ([BC). Lukibl ra30TypOMHHBIX YCTaHOBOK.
Hukn wuneanpHOro KoMmmpeccopa. LMK XONOAWIBHBIX YCTaHOBOK. TermioBoi
Hacoc. [Tpunanmn paboTsl TEMIIOBOrO HAacoca.

Boasinoii map

dusndeckoe cocTosiHUE BemecTBa. [Ipomecc mapooOpazoBanus B PV U TS
KOOpJMHATax. Pacuer TepMOJAMHAMUYECKUX MPOLECCOB BOJASHOTO Tapa ¢
moMoIIpi0 Tabmuiy u IS- muarpamwmel. [lpuHOHMNIAATRHAS cXeMa MapOCHIIOBOM
ycraHoBkH. [{ukn PenkuHa. BriusiHMe HayalbHBIX M KOHEYHBIX IMApaMETPOB Ha
tepmuueckuit KI1/] mukna Penkuna. M3o06paxkenue nukmna pv, Ts, IS- nuarpammax.
[TyTn NOBBIICHUSI SKOHOMHUYHOCTH TAPOCUIIOBBIX YCTaHOBOK.

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

OcHoBbl Teopuu Temaoodmena. Ilpeamer u 3agaum Teopuu. Buasl nepenoca
Te1oThl. TernooOMeH TemIonpoBoIHOCThIO. 3akoH @Dypbe. KoHBEKTHBHBIN
TeruiooOMeH.  YpaBHenne Hrprorona-Puxmana. TerooOMeH — H3ITydeHHEM.
Croxublil TeruioooMeH. Koaddunment Tennonepenauu. Temopas n3onsuusl.

KoreabHble yecraHoBkH. TOIUINBO, €ro BUJBI U XapaKTEPUCTUKU. DIIEMEHTapHBIN
COCTaB TOIIMBA. TemjaoTa CropaHusi TOIUIMBA. YCIOBHOE TOIIMBO. [IpoGiiemsl
SKOHOMMH TOIUIMBA U MyTH ee peuieHus. OCHOBBI TOPEHHS M OpraHu3aLus
C)KMIaHUs TOIUIMBA. PacdeTsl MpoLeccOoB IOpeHUs pas3IndHbIX BHJOB TOIUIMBA.
Teoperuueckoe onpeeneHre HeoOX0IMMOro koaudectsa Bozayxa. Koadduumenrt
n30bITKa BO3AyXa. KoTinel M KOTenbHbIE YCTaHOBKM. (OCHOBHBIE IOHSATHS.
Knaccudpukanmss ©u  yCTpOWCTBO  TMApOBBIX W BOAOTPEHHBIX  KOTJIOB.
Temmonocurenu. OCHOBBI TEIUIOBOTO pacyeTa KOTEIbHBIX arperaros. TernaoBoi
6ananc KIIJ[ korenpHOTrO arperara. Pacxon TomimBa, yaenbHbIM pacxo/ TOIIINBA.
BcnomorarensHoe 000py/10BaHHE KOTEIbHBIX YCTAHOBOK.

OTtonuienne. Benrunsuus

MomHocTs cuctembl oToruieHus. OOmue cBeAeHus, KiIacCUpUKaALMs CHCTEM
oToruieHud. Buapl TemoHocurteneil cucreM oromuieHus.  OTONUTENbHBIE
(narpeBatenbHble) pubopsl. Knaccudukanus. TernoBoil pacyeT OTONUTEIbHBIX
npubopoB. Cucrembl BoAsHOro ortoruieHusd. Kiaccudukanuss u  ycTpoilcTBO
CHCTEM BOJSHOrO OTOIUIeHUs. Bo3aymHoe otoruenue. Knaccudukanus u
YCTPOMCTBO cHCTEM BO3AYIIHOTO OoToIieHus. [Ipunuunel pacuera. MukpokiIumar
nomenieHus. Ilapamerpsl Mukpoknumara. BiausHue nmapaMeTpoB MHUKpPOKIMMAaTa
Ha MPOJYKTHUBHOCTH CEIbCKOXO3SHWCTBEHHOro Mpou3BojacTBa. Kiaccubukauusa u
YCTPOMCTBO CHUCTEM BEHTWIAIMM M KOHAMLMOHUPOBAaHUS Bo3ayxa. Pacuer
BO31yX000MeHa. Bbibop u pacueT o00pyaoBaHUsI.

Oxpana okpy:xawmeii cpeabl. OCHOBBI JHeprocoepeKeHnst
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BriOpocsl B atmocdepy (TemIoreHepupyomux yCTpOHCTB, OT BEHTHIIALMOHHBIX
CHUCTEM) M MX BIHUSHHME Ha OKpYXarwllylo cpeny. lIpenenbHO-m10mycTHMBbIE
KOHIIeHTpauuu BbIOpocoB B armocdepy (IIJK): makcumanbHO-CyTOYHBIE H
cpeaHecyrounsle. PaccessHue BpenHocTeil B armocgepe. Ilonstue o npenenbHO-
nonmyctumbix Beiopocax (IIBJ]). Ilpumenenne GuiabTpoB U APYrUX YCTPOHCTB A
OYMCTKH BBIOpOCcOB. OCHOBHBIE HANpaBICHUS SKOHOMHUHM 3HEPropecypcoB B
arponpOMBIIUIEHHOM KOMIUIEKCE

Hroro 16
4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI
Ne N Kon-Bo
i HaumenoBanvie 1abopaTopHBIX 3aHITHIA 4acoB
1. | Onpenenenne n300apHOM TETUIOEMKOCTH BO3IyXa 2
2. | OnpeneneHue X0a0IUIbHOTO KodhuimenTa 2
3. | V3y4yeHue CBONCTB BIQYKHOTO BO3JTyXa 2
4. | OnpeneneHre OTONMMUTEILHOTO KO puImeHTa KOHAUIMOHEpa 2
5. | M3ydenue nporiecca oCymeHus BO3yXa KOHICHCAIIMOHHBIM CITOCOOOM 2
6. | Onpenenenue kodduIMeHTa KOHBEKTUBHON TEIIOOTIauU 2
7. | Onpenenenne ko3 GUIMEHTA TEIIOMPOBOHOCTH CTPOUTEIHLHOTO IeCKa 2
8 HccnenoBanue pexuma MOpIMOTOKa B TEINIOOOMEHHUKE «Tpyba B TpyOex. 9
" | UccnegoBanue pexxruMa MpOTHBOTOKA B TEIIIOOOMEHHUKE «TpyOa B TpyOe».
9. | Usydenue ycTpoiicTBa KOTEIBHON YCTAaHOBKH 2
10. N3ydyeHne KOHCTPYKIMH KapOTPyOHO-IBIMOTAPHOTO MAapOBOr0 KOTIA HU3KOTO 9
nasnenus (Ha npumepe [[-721A)
11. | Usyyenue mpoiecca XUMBOJOOUYUCTKH 2
12. | V3y4yeHune TEMI0BOI CXeMbI TAPOBOTO KOTJIA 2
13. | M3y4yeHue TemaoBoil cXeMbl BOIOTPEHHOT0 KOTIa 2
14. | CrocoObl U cpeicTBa ONpeAesICHUs MapaMeTPOB PabOThI BEHTHIISITOPA 2
15. | Onpenenenue paboyeit TOUKH BEHTUIISITOPA 2
16. | UccnenoBanue Bo3ayxopacnpeaenuTeNs paBHOMEPHOU pa3aaun 2
Htoro 32
4.4. Conep:xanne NPAKTHYECKUX 3aHATHI
Ne . Kon-Bo
wn HaumeHoBaHMe MpaKTUYECKUX 3aHATUN qacon
1. Pacyer Bo31yx0ooOMeHa >KHBOTHOBOJYECKHX TOMEIICHHM 2
2. TerutoBoii 0aaHC KUBOTHOBOYECKHUX [TOMEIIEHUN 4
3. AdpoaHAMHYECKH pacueT BEHTHISAIIMOHHON CETH, BEIOOP BEHTUIISTOpA 4
4. Pacuer kanopudepa 4
Hroro 16

4.5. Buabl u copepxaHue CaMOCTOSITEIbHON PadoThl 00y4arouXcs

4.5.1. Buzsl caMOCTOSATENBHOM paboThl 00yUYaroMMXCst

Bungsr camocrostensHOM paGOTBI 06yqalom1/1xc51

KoanuectBo yacoB
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[ToaroToBKa K MpakTHYECKUM, JTAOOPATOPHBIM paboTaM H K 20
3alUTe J1abopaToOpHBIX paboT

TexHuvyeckoe TepMOAMHAMUKA 13
Teopus TenmooOMeHHUKA 10
IIpuMeHeHNe TEeIIOThI B CEIBCKOM XO351CTBE 10
Hroro 53

4.5.2. ConepxaHue caMOCTOSITEIIbHOW paOOTHI 00yUJarOIIHUXCS

No Kon-Bo
Wi HanmeHnoBaHMe TeM U BOIIPOCOB qacoB
1 TepmoHaMHYECKHE TIPOIECChI 1
2 KpyroBbie mporiecchbl 2
3 BonsHoii map 4
4 Id — quarpamma. 2
5 TennmooOMeHHBIE anmapaTsl 3
6 KoTtenbHble yCTaHOBKHT 2
7 [Torepu TEIIOTHI Yepe3 OrpaKIArOIIHe KOHCTPYKIIHH 5
8 [TpoBepka HapyKHBIX OrpaXXJICHUN Ha MpeaMeT 00pa30BaHUs KOHJICHCATA 2
9 3arparhl TEIUIOTHI HA UCIIAPEHUE BIIATH 2
10 Temnsora, BeIIEIsIEMAS ) KUBOTHBIMU 2
11 | Onpenenenue TeMnepaTypbl IPUTOYHOTO BO3TyXa 2
12 BoznyxooOmeH Ha pa3zbaBiieHue Biaru 2
13 | Bo3myxoo0MeH mpy 0JTHOBPEMEHHOM YIAJICHUU U3 TIOMEIICHUS 2

M30BITOYHON TEIJIOTHI U BIIATH
14 | Bo3nyxoo06MeH no AONyCTUMOM KOHIIEHTPAIMK YTJIEKHUCIOro ra3a 2
15 | Bo3ayxooOMeH Mo HOpMaM pacxoja cBexxero Bo3ayxa Ha 100 kr 2
YKUBOM MacChl )KUBOTHOTO (TITHIIBI)
16 | MomHOCTh CHCTEMBI OTOTUICHHSI 2
17 | Pacuer kanopudep 2
18 Br100p crucTeMbl BEHTUIISIIUN 2
19 | [IpuHIMIHMampHAS cXeMa U a3pOIMHAMUYECKHI pacueT IPUTOYHON 2
KaMepbl
20 | AspoauHaMHYECKH pacueT HarHeTaTeNbHOM YaCTH BeHTUIISIIUOHHOMN 5
CeTH
21 | BeiOop u pacyeT MOITHOCTH MPHBOJIA BEHTHIISITOPA 2
22 | Pacuet BO3yXOBBIOPOCHBIX HIAXT 2
23 | OCHOBBI YHEPTOCOEPEIKEHHS 1
Hroro 53

5. YueOHO-MeTOANYeCKOe o0ecneYeHrne CaMOCTOAITeIbHOM padoThl 00y4aromuxcst

YuebHo-MeToanueckue pazpabotku umerorcs B Hayurnoit  6ubmmoreke dI'BOY BO OxHo-
VYpaneckuii 'AY:

1. Metonuueckne yKazaHus [JIsi CaMOCTOATENBHOM paboTel mo aucnumuinHe "TermmoTexHuka'
[DnexkTpoHHBINH pecypc] : A 00y4arommxcs MO HalpaBICHUIO MOATOTOBKK OakanmaBpos: 35.03.06
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ArpoumxeHepus. [Tpodunu: OnexTpoobopyaoBaHUe " 3JIEKTPOTEXHOJIOTHH;
DIEeKTPOTEeTUIO00ECTICUeHHE ~ MYHUIIMMAIBHBIX ~ 00pa3oBaHWid;  DJIEKTPOOOOpYyIOBaHWE |
aBTOMATH3allUsl TEXHOJIOTUYECKUX IMPOIECCOB; DIEKTPOCHAOKEHHE NPEANPHUITUN (TIPUKIIATHON).
®dopma o0yueHus - ouHas, 3ao04uHas / cocT.: I'. A. Kpyrios, O. A. I'ycera, O. C. Bonkoga ; KOxHo-
VYpansckuii 'AY, Uucturyt arpoumkenepun .— Yensounck: FOxuHo-Ypansckuit AY, 2017 .—
57 ¢ : wn, Tabn. —  bubmmorp.. «c¢. 57 (2 Ha3B.). Pexum pgocryna:
http://192.168.0.1:8080/localdocs/tvgs/30.pdf

6. ®oH/1 OLIEHOYHBIX CPEACTB ISl IPOBeAeHMsI
NMPOMEKYTOUHOM aTTeCTAlHU 00y4al0IINXCs

JIJisi yCTaHOBJIGHUSI COOTBETCTBHSI YPOBHS MOATOTOBKHM oOydaromuxcs tpedoanmsim OI'OC

BO pazpabGotan (oHI OLIEHOYHBIX CPEICTB Ui TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH U IMPOBEICHUS
MPOMEXYTOYHON aTTecTanmuu oOydaroumxcs 1o jaucuuiimHe. @OHJ  OICHOYHBIX  CPENCTB
npencrasieH B [Ipunoxenun Nel.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHAasl JUTEePaATypa, He00X0AUMas 1JIs OCBOCHUS

JTUCIHHUIIINHBI

OcHoBHasl U JONOJIHUTENbHAS yueOHas ureparypa uMmeercss B Hayunoit  O6ubinoreke 51

3NEeKTpoHHOU nHpopManmoHHo-o0pazoBarensHoii cpene @I'BOY BO 0xuo-Ypansckuit [AY.

OcHoBHas1 JInTEepaTypa

1. Kpymos I'. A. Temnorexuuka [DneKTpoHHBIN pecypc]: yuebHoe 1mocodue / Kpyrmos I'. A..

1.

2.

3.

4.

bynrakosa P. U.. Kpyroosa E. C.: UT'AY. Yengaouuck: UT'AY. 2008.- 229 ¢. Pexwum mocryra:

http://192.168.0.1:8080/localdocs/tvgs/1.pdf.

Kpyrmuios I'. A. Temnorexuuka [DaekrpoHHbIA pecype]: yvueb. mocobue / I'. A. Kpyruos, P. K.

bymrakoBa, E. C. KpyrmmoBa. Mocksa: Jlawp, 2012.- 208 c¢. PexwmMm pgocryma:

http://e.lanbook.com/books/element.php?pll cid=25&pIl1 id=3900.

Cuuassekuil 10. B. COopHUK 3a/1a4 D0 KYPCY TEIUIOTEXHHKA [DneKkTpoHHBIA pecypc]: MockBa:

TUOP/, 2010.- 128 C. Pexum JOCTyHa:

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

JlonoJiHUTeIbHAS JIUTEpaTypa
AmepxaHoB P. A. Dkcrutyatanusi TEMJIOPHEPreTHUYECKHX YCTaHOBOK M cucteM [Tekcr]:
yuebnuk / P. A. AmepxanoB, I'. Il. Epomenko, E. B. IllenumanoBa ; mox pea. P. A.
AwmepxanoBa. M.: Dueproatomuszaat, 2008.- 448 ¢

3axapoB A. A. IlpumeHenue TemioTel B cenbckoM Xxo3siiictBe [Tekct]. M.: Arponpomuszar,
1986.- 287c

Kpyrios I'. A. Temnorexuuka [ Texcr]: yueoHoe mocobue / I'. A. Kpyrios, P. U. Byarakosa, E.
C. Kpyruiosa. CII0.: JIaup, 2010.- 208 c.

Tennorexnuka [Tekcr]: yuebHuk s By3o / B. H. Jlykanun [u ap.] ; mox pea. B. H.
Jlykanuna. M.: Beiciias mikona, 2006.- 671c.

Ilepuoauyeckue U31aHuA:

«[Ipubopsl M TexHUKAa OKcHepuMeHTay, «JlocTmxkeHnuss Hayku U TexHUKH B AlIK»,

«MexaHu3aiusi U OJCKTpUPHUKAIMS  CEIbCKOTO  XO3sicTBa»,  «CHOMpPCKHI  BECTHHK
CEJIbCKOXO3SIMCTBEHHON Haykn», «CelbCKOXO3SIMICTBEHHBIE MAlIMHBI UM TEXHOJIOrUW», «Poccuiickas
CEJIbCKOXO035MCTBEHHAS HayKa», «CBETOTEXHUKA», « DHEPTOHAA3Z0PY.

8. Pecypchbl nHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHEeT», HEOOX0AMMbIE
AJIsA OCBOCHUSA JUCHUITIIMHbBI
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1. Enunoe oKHO nocTyna K yaeOHO-MeToandeckumM pa3zpadboTkam https://roypray.pd
2. BBC «JIauwy» http://e.lanbook.com/

3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauuyecKkue YKazaHus 1Jisd oﬁyqaloumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHo-MeToAnYeCKre pa3padoTku uMeroTcst B Hayunoit  Oubmmotexe u AJIEKTPOHHOU
nHpopmanmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHO-Ypansckuii [AY:

1. UccnenoBanue pekMMOB TEIJIOOOMEHHBIX ammaparoB [DJIEKTPOHHBIN pecypc| : MPaKTHKyM K
nabopaTOpHBIM paboTaM il MOATOTOBKM OakalaBpoB, OOYYaIOMIMXCS MO HAINPaBICHHIO
35.03.06 "Arpoumxenepusa', mpodmiab "IieKkTporemioodecrneueHne MYHUIMITAIBHBIX
obpazoBanmii" / coct.: I. A. Kpyrmo, O. C. BonkoBa ; HOxuo-Ypanbckuit 'AY .—
Yensounck: FOxuo-Ypansckuit 'AY, 2016 .— 32 c. : uin., tabin. — 0,9 MB .— [locTtyn u3
JokanpHOU cetw : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Joctynm u3 cetu UuTepHeT:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf.

10. UudopmanmoHHbIe TEXHOJOTHH, UCIOJIb3yeMble MIPH OCYILECTBJIEHUN 00pa30BaATEIbHOI0O
npoiuecca no JUCHUILINHE, BKJIIOYAs NepevyeHb NPOrpaMMHOro odecreyeHus u
HHG(OPMALMOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoii OubnmoTteke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTABISCTCS JOCTYI K 0a3aM JaHHBIX:
- Koncynpsrantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHbOpManMoHHO-cripaBovHas cucrema ['OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).

ITporpammuoe obecrneucare: Kompas, AutoCad.

11. MaTepuajbHoO-TexXHHYecKasi 0a3a, HeoOXoauMMasi /151 OCYIIECTBJICHUS
00pa3oBaTeILHOIO MPoIecca MO JUCUMILIHHE

IMepeyeHb yueOHBIX J1a00paTOPHii, ayTUTOPHIi, KOMIIBIOTEPHBIX KJIACCOB
1. JIaGopaTopusi TEXHUYECKON TePMOIUHAMUKU

2. JJaboparopust TOVY u BeHTHISATIUN

3. JIaGopaTopusi XOJOJUIbHON TEXHUKU

ITepeyenb 0CHOBHOIO y4eOHO-1a00paTOPHOro 000pPyAOBaHHS

1. DneKTpUPUIMPOBAHHBIE CTEHIbI 110 TETJIO3HEPTETUYECKUM YCTaHOBKaM
2. MaxeTsl TEeII09HEPTETUUECKUX YCTAHOBOK
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12. UnHoBaumoHHbIe GopMbI 00Pa30BaATEJIbHBIX TEXHOJOTHH

W1 3aHATHUS
Jlexuun I3 113
®dopmbl pabOTHI
Y4eOHbIe TUCKYCCUH - - +
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IIPH/IO/KEHHUE Nel

®OHJ OHEHOYHBIX CPEJACTB

JUTSI TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH | IMPOBEJCHUS MPOMEKYTOUYHON aTTECTAIlUN
00ydJarouuMxcs no IMCUUILTAHE
Bb1.B.12 «TenorexHuka»

Hanpasnenue noarorosku 35.03.06 Arpoun:xkenepus
[Tpoduns DiieKTpooGOpyT0BaHNE U ITEKTPOTEXHOJIOTHH

YpoBeHb BhICIIET0 00pa30BaHus — 0akajdaBpUAT (aKaJAeMHYEeCKHUil)
KBanudukanus - 6akanaBp

dopma 00yueHUs1 — OUHAS
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1. KomnereHnum ¢ ykazaHueMm dTana ux ¢gopmupoBanus B npoiecce oceoenusi OINOII

Komnerenuuu no nanHoi quciuminie GopMUpYIOTCs Ha TPOABUHYTOM dTalle.

[Tnanupyembie [Tnaaupyemblie pe3yabTaThl O0OYyUYCHHUS 11O JUCIIUILIINHE
pe3yibTaThI
ocsoernd OLIOI 3HAHUS YMCHHUS HaBBIKU
(KOMIIeTEHIIUN )
OIIK-2 OO6yuaromuiicst  mopkeH | OOyvaronuiics OO0yyaromuiicst JT0JDKEeH
CHOCOOHOCTH K 3HAaTh OCHOBHBIE 3aKOHBI | JOJDKEH yYMETh | BIAJIETh HABBIKAMU
UCIOJIb30BaHUIO TEIUIOTEXHUKH, SIBJICHHSI | HCIIOIb30BATh IPOBEJCHHUS  aHalu3a
OCHOBHBIX 3aKOHOB | U TPOIIECCHI, HA KOTOPHIX | OCHOBHBIE 3aKOHBI | IPUHIIHAIIA paboThI
€CTECTBEHHO- OCHOBAHBI MPUHIIMIIBI | TETUIOTEXHUKU B | TEIUIOBBIX MAalIMH C C
HAYYHBIX JUCHUIUINH | JCHCTBUS 00BEKTOB | IPOQecCHOHATHHOM UCIIOJIb30BAHUEM
B npodeccuoHanbHoi | mpodeccnoHanbHOM JEeSITeIbHOCTH - | OCHOBHBIX 3aKOHOB
JIEATEIIbHOCTH nestenpHocTH U KoTopeie | (B1.B.12-V.1) TEIJIOTEXHUKH, SBJICHUU
UCIOJIB3YIOTCS TUISI u MIPOLIECCOB, Ha
pelIeHus KOTOPBIX OCHOBAHBI
npodeccnoHambHbIX OPUHLIUIIBL  JICWCTBUA
3amgay - (b1.B.12-3.1) 00BEKTOB
npodecCuoHaIbHOM
JeSITeTbHOCTH -
(b1.B.12-H.1)

OIIK-4 OO6yuaromuiicst  noipkeH | OOyvaronuiics OO0yuaromuiicst JT0JDKEeH
CIIOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJKEH yYMETh | BIaJETh HaBBIKAMH B
WH)XCHEPHBIC 33JIa4 | TCPMOJIUHAMUKH U | HCIIOJIb30BaTh OTIpeNIeICHU U mep

C HCIOJB30BAaHUEM | TEIJIOMAacCOOOMeHa OCHOBHBIE 3aKOHBI | TETUJIOBOM  3alIUTBHl U
OCHOBHBIX 3aKOHOB | HEOOXOMMBIE JUTS | TEPMOJTMHAMUKH U | OpTaHW3allil  CHCTEM
MEXaHHKH, pelieHrs  MHXXEHEPHBIX | TerioMaccooOMeHa oxnaxaenus (b1.B.12-
anekTporexuuky, | 3amad (b1.B.12-3.2) ISt peuienus | H.2)
THIPaBIIHKH, WHXEHEPHBIX 3a/1a4y
TEPMOJUHAMUKHA U (b1.B.12-Y.2)
TEMIOMaccooOMeHa
[TK-2 OO6yuatomuiicst  momkeH | OOyvaronuiics OO0yuaromuiicst JT0JDKEeH
TOTOBHOCTb K 3HATh bu3NYECKyI0 | JOIKEH YMETh | BIAJETh HaBbIKAMU
Y4aCTHIO B TIPUPOLY pa3pabaTbIBaTh aHanmm3a
IPOBEJICHU U TEMI000MEHHBIX TEPMOAMHAMHUYECKYIO | TEPMOJAUHAMUYECKOM
UCCIIeIOBaHUI MIPOIIECCOB JIISI TBEPABIX | MOJIENb YCTAaHOBKH | KAPTHHBI COCTOSTHUS
pabounx u Ten u xuakocteit | (b1.B.12-Y.3) CUCTEMbl AKTUBHBIMU U
texnonornueckux | (b1.B.12-3.3) MACCUBHBIMU
IPOILIECCOB MAIIUH UCTOYHUKAMHU TEeIUIOTHI
(b1.B.12-H.3)

2. Tloka3aTesin, KpUTEPHH H IIKAJIA OLEHUBAHUS C(HOPMHPOBAHHOCTH KOMIIETEHIIU

[Tokazarenu | Kputepuu u mikajna OleHUBAHUS PE3YJIbTATOB O0YUEHHS [0 TUCHHUIIIIMHE
onennBanus | HepocratouHblid JlocTatouHslit Cpennuil ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.B.12-3.1 | OGyuarommiics He | OOyqaronuiics OOyuatomuiics ¢ | OOyvaronuiics ¢
3HaeT OCHOBHBIE | cllabo 3HAeT | He3HAYUTEIbHBIMH | TpeOyeMoii
3aKOHBI OCHOBHBIE  3aKOHBI | OIIMOKaMH U | CTENEHbIO MOJHOTHI
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TETUIOTEXHUKH, TEIUIOTEXHUKH, OTJIETHbHBIMHU U TOYHOCTH 3HAET
SIBIICHHSI U | SIBJICHUS U | mpoOenaMu  3HAeT | OCHOBHBIC  3aKOHBI
TIPOIIECCHI, Ha | MPOLIECCHI, Ha | OCHOBHBIC 3aKOHBI | TETUIOTEXHUKH,
KOTOPBIX KOTOPBIX OCHOBaHBI | TEIJIOTEXHUKH, SIBIICHHSI u
OCHOBAHBI TIPUHIIHAITBI SIBIICHUS U | TIPOLIECCHI, Ha
TIPUHITUITBL JecTBUS OOBEKTOB | MIPOIIECCHI, Ha | KOTOPBIX OCHOBaHBI
necTBUs npoeccHOHABHON | KOTOPBIX OCHOBAHBI | TIPUHITUIIBI
00BEKTOB JeSITeTbHOCTH U | IPUHIIMITBI NeHCTBUSL OOBEKTOB
npodeccuoHallbH | KOTOpBIE JIEeHCTBUS 00BEKTOB | MPO(EeCCHOHATBLHOM
Ol JIeATENILHOCTH | MCIIOJIB3YIOTCS sl | MPO(ECCHOHANBHOM | 1S TeNbHOCTH "
" KOTOPBIE | peIIeHUs JeSITETbHOCTH U | KOTOpbIC
UCTIOJB3YIOTCS po(eCCUOHATIBHBIX | KOTOPBIE UCTIONB3YIOTCS IS
ISt peleHus | 3a1a4 UCTIONB3YIOTCS ISl | PEUICHUs
npogeccuoHaIbH peLeHus npodeccnoHaIbHBIX
BIX 33/1a4 npoeCCUOHATBHBIX | 3a7a4

3agad

b1.B.12- V.1 | Obyuarommuiics He | OOyuaronuiics OOyuarommiics OOyuarommiics
yMeeT cnabo yMEET | yMeeT yMeeT
UCIIOJIB30BATh UCIIOJIb30BATh UCTIOJIb30BaTh UCTIOJIb30BaTh
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI
TEIUIOTEXHUKH ¥ | TCTUIOTCXHUKH U | TCIUIOTEXHUKU U | TeTUIOTEXHUKH "
MOHSATUS B | IOHATUS B | TIOHATHUS B | IOHATHUS B
npodecCHOHANbH | TPOPECCHOHATBLHON | TPOPEeCCHOHANBHON | TPOQeCcCHOHATBHOM
Ol ICATENIBHOCTU | IEATEIILHOCTH JeSITeTIbHOCTH C | IeATeNbHOCTH

HE3HAYUTEIbHBIMH
3aTpyAHCHUSIMHU

b1.B.12-H.1 | Obyuarommuiics He | OOyuaronuiics OOyuarommiics ¢ | OOy4garomuiics
BJIQJICET cnabo BJIQJICCT | HEOOIBITUMHU CcBOOOJTHO  BJIAJICET
HaBBIKaMHU HaBBIKaMU 3aTpyTHECHUSMU HaBBIKAMU
MIPOBEICHUS MIPOBEICHUS BJIaJIc€T HABBIKAMHU | IPUMCHCHHS
aHam3a aHalM3a TIPUHIINIA | TIPOBEICHUS MIPOBEICHUS
MPUHIINIA pa0dOThl | pabOThl  TEIUIOBBIX | aHAJHM3a MPUHIMIA | aHAIKW3a TPUHIUIA
TEIUIOBBIX MAIIWH | MAIIHH c C | pabOTBI  TEIJIOBBIX | pa0OTHI  TEIIOBBIX
c C | UCTIONIB30BAaHUEM MaIIfH c C | MallluH c c
WCTIOJIb30BAHUEM | OCHOBHBIX 3aKOHOB | HCIIOJIb30BaHUEM UCTIOJIb30BaHUEM
OCHOBHBIX TEIUIOTEXHUKH, OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB SIBIICHUI U | TCTUIOTEXHUKH, TETIOTEXHHUKH,
TETJIOTEXHHKH, MIPOLIECCOB, Ha | SIBIECHUI U | SBIEHUI u
SIBJICHU M | KOTOPBIX OCHOBAHBI | TPOIIECCOB, Ha | POLIECCOB, Ha
MPOILIECCOB, Ha | IPUHIIMIIBI KOTOPBIX OCHOBAHBI | KOTOPBIX OCHOBAHBI
KOTOPBIX NEHUCTBUSL OOBEKTOB | TIPUHITUIIBI TIPUHIAITBL
OCHOBAaHBI npodeccnoHanbHOM | AeWCTBUS OOBEKTOB | IEHCTBUS OOBEKTOB
MPUHIIUIIBI JEATEIIbHOCTH npodeCCHOHANIBHON | TIpodeccoHambHOM
NEHUCTBUS JeSITeTTbHOCTH JeSITeTTbHOCTH
00BEKTOB
po¢eCCHOHAIIbH
OH IEeSATENBbHOCTH

b1.B.12-3.2 | OGyyaromuiics He | O0yqaromuiics OOyuatonmmiics ¢ | OOyuarommiics ¢
3HaeT OCHOBHBIE | CIIab0 3HAeT | HE3HAYUTEIBHBIMH | TpeOyeMoit
3aKOHBI OCHOBHBIE  3aKOHBI | OIIHOKaMH U | CTETICHBIO TOTHOTHI
TEPMOJUHAMHUKHN U | TEPMOJAMHAMHUKN U | OTICIIEHBIMHU U TOYHOCTH 3HACT
TEIIOMAacCOOOMEH | TerioMaccooOMeHa | mpoOenaMu  3HAeT | OCHOBHBIE  3aKOHBI

18




a HeoOXOoIuUMBbIC | HEOOXOAUMEBIE JIsS | OCHOBHBIE 3aKOHBI | TEPMOJAMHAMUKH U
VTSt pEIIeHUs | pelIeHus TEPMOJWHAMHUKH H | TETIOMAaccooOMeHa
WHXCHEPHBIX WHXEHEPHBIX 33724 | TeIIoMaccooOMeHa | HEOOXOAUMBIE s
3ama4 HEOOXOJUMBIC ISl | PELICHUs
pelieHus WHKXCHEPHBIX 33124
WH)KCHEPHBIX 3a/1a4
b1.B.12- V.2 | Obyuaromuiics He | OOyuaromuiics OOyuarommiics OOyuarommiics
ymeer crnabo yMEET | yMeeT yMmeeT
HCIIOJIb30BaTh WCIIOJIb30BATh UCIIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI
TEPMOJAMHAMHKY ¥ | TCPMOJUHAMUKH W | TPMOJUHAMUKHA U | TEPMOJUHAMHUKA U
TEIIOMAacCOOOMEH | TeIrIoMaccooOMeHa | TeruioMaccooOMeHa | TerioMaccooOMeHa
a Ui pElICHUs | HEOOXOAUMBIE IS | HEOOXOMUMBIC IS | HEOOXOJUMBIC IS
WH)KCHEPHBIX pereHws peleHHs peleHHs
3amaq WHXCHEPHBIX 3a71a4 | MH)KCHEPHBIX 33/1a4 | HH)KEHEPHBIX 3a/1a4
b1.B. 12-H.2 | OGyuarommiics He | OOyqaronuiics Oo6yuatomuiicss ¢ | O0yvaromuiics
BJIaJICET ciabo BJIQJICET | HEOOJIBIIUMHU CBOOOJIHO  BJAJICET
HaBBIKAMU B | HAaBBIKAMU B | 3aTPYIHCHHUSIMHU HaBBIKAMU B
OTIPE/ICTICHUU MEp | ONMPENEICHHH MEp | BIaJeeT HaBBIKAMH | ONPEACICHUU  Mep
TEIUIOBOM 3aIlUTHI | TETUIOBOM 3aIlIUTHI U | B ONPEIEICHUU Mep | TCIJIOBOH 3aIlUThI U
U OpraHW3ali¥ | OPTaHU3AIHNH TEIJIOBOM 3alTUTHI U | OpraHU3aIuu
CHCTEM CHCTEM OpraHu3aIuu CUCTEM
OXJTKICHUS OXJTKICHUS CUCTEM OXJIXKICHUS
OXJIXKJICHUS
b1.B.12-3.3 | Obyuaromuiics He | OOyuaromuiics OOyuarommiics ¢ | OOydaromuiics ¢
3HAET cnabo 3HACT | HE3HAYUTEIBHBIMH | TPEOyeMOii
(bu3HUYECKYIO (bu3HUecKyro omuroKaMu U | CTETICHBIO TOJTHOTHI
MIPUPOTY MPUPOTY OTIENIbHBIMU U TOYHOCTH 3HAET
TEIUIOOOMEHHBIX | TETUIOOOMEHHBIX BIIQJICHUSMH  3HAET | (PU3HUCCKYIO
MPOIECCOB IS | IPOIIECCOB IS | PU3NYIECKYIO IPUPOTY
TBEPABIX  TEI W | TBEPJIBIX TN W | IPUPOIY TEMI000MEHHBIX
KUAKOCTEH KUAKOCTEH TEMI000MEHHBIX MIPOIIECCOB TUTST
MIPOIIECCOB JUTSL | TBEPIBIX Tel W
TBEPJIBIX Tel U | KUAKOCTEH
HKUJIKOCTEN
b1.B.12- ¥.3 | OGyuaromuiics He | O0yqaromuiics OOyuarommiics OOyuarommiics
yMmeeT cimabo yMEET | yMeeT yMeeT
pa3pabaTsiBaTh pa3pabaThiBaTh pa3pabarbIBaTh pa3pabarbIBaTh
TEPMOJUHAMHUYCC | TEPMOJIMHAMHUYECKY | TEPMOJMHAMUYECKY | TEPMOJUHAMHUYCCKY
KYIO MoJieNb | 10 MOJIeTh | 10 MoJieNhb | 10 MOJIeTTh
YCTaHOBKH YCTaHOBKH YCTAaHOBKH C | yCTaHOBKH
HE3HAYUTENbHBIMU
3aTPyTHECHUSMU
b1.B.12-H.3 | OGyuaromuiics He | O0yqaromuiics OOyuatonmiics ¢ | OOyuarommiics
BJAJIEET ci1abo BJIAaJEEeT | HEOONBIINMHU CBOOOIHO Bial€eeT
HaBBIKAMU HaBBIKAMHU aHAJIU3a | 3aTPYIHCHUSIMU HaBBIKAMHU aHAJIN3a
aHaJIn3a TEPMOJMHAMHYECKO | BJIAJICET HABBIKAMH | TEPMOJIUHAMUIECCKO
TepMoauHaMuuec | i KapTHUHBI | aHAJIN3a i KapTHUHBI
) KapTUHBI | COCTOSHUS CUCTEMBI | TEPMOJMHAMUYECKO | COCTOSIHHSI CHCTEMBI
COCTOSIHHS AKTUBHBIMHU u|i KapTHHBI | aKTUBHBIMHU u
CUCTEMBI MTACCUBHBIMH COCTOSTHUSI CICTEMBI | TaCCHBHBIMU
AKTUBHBIMHU U | ICTOYHUKAMU AKTHBHBIMU U | ICTOYHUKAMU
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IIaCCUBHBIMH TCIJIOThI IHaCCUBHBIMHU TCIIJIOTHI
UCTOYHHKaMU HCTOYHHUKaMU
TCIIJIOThI TCIIJIOThI

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'II/I) HHBbIC MaTE€pHaJIbl, H606X0)II/IMLIe AJIF OHCHKH

3HAHUI, YMEHM M HABHIKOB U (MJIN) ONBITA 1EATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3TAIbI

(¢popmupoBanusa komnereHuunii B mpouecce ocsoenuss OINOII

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

HaBBIKOB, XapaKTEPU3YIOLINX POJBUHYTHIN ATal (JOPMUPOBAHUS KOMIIETEHIIUI B ITPOIIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1.

MeToauuecKne yKa3aHMsI K JIa00OpaTOPHBIM padoTaM IO TEXHMYECKOH TepMOIMHAMUKE
[DaexTponnsii pecypc] / cocr.: Crapmux B. B., Kpyrinos I'. A., byarakosa P. M.; UT'AY.
YensaOuHCK: UrAy, 2009.- 73 C. Pesxum JIOCTYIIA:
http://192.168.0.1:8080/localdocs/tvgs/3.pdf.

bynrakoBa, P. U. YuebGHoe mocoOue K KypcOBOMY H JUIJIOMHOMY IPOEKTUPOBAHUIO
"OTorsieHue W BEHTWISAIHUSA S>KHMBOTHOBOJYECKOTO MOMeEIeHua" [DIeKTpOHHBIN pecypc]| :
pykomnuck / bynrakosa P. U. ; UT'AA .— Yensa6uunck: b.u., 2013 .— 53 ¢. — C npun. —
bubmuorp.: c. 47 (12 wnHazB) .— 08 MB .—Jloctym W3 JIOKaJbHOW CeTH
http://192.168.0.1:8080/localdocs/tvgs/9.pdf.

Metoauueckre yka3zaHus K JaO0OpaTOpHbIM paboTaM IO TEXHUYECKOM TEepMOJAMHAMUKE
[Texkct]: mnst crymeHToB, oOydwaromuxcs mo HampasiaerusMm 110300- "Arpounxenepus",
110301- "Mexanuzamusi cenbckoro xossictBa", 110303- "TexHonorus oOCITyXKHBaHHUS U
pemonta mammH B AIIK", 110304- "DueprocOepexkenue" / coct.: B. B. Crapmmx, . A.
Kpyrinos, P. U. byarakos; UI'AY. Yengounck: UIC'AY, 2009.- 71 c.

Kpyrnmos I'.A., bynrakoBa P.M., Meroaudeckue yka3zaHus K J1aDOpaTOpHBIM paboTaM IO
BeHTwisnmy [ Tekct] .— Yensabunck: b.u., 2006 — 92 c. :

EcrectBennas Bentumsinusa [Tekct] : yueOnoe mocobue / I'. A. Kpyrios [u ap.] ; UTAY .—
Yensounck: b.u., 2006 .— 77 c.

Kpyrnos, I. A. IlpoekTupoBaHue OTOIUTEIHLHO-BEHTHIISIIMOHHON CHUCTEMBI
KUBOTHOBOAUECKoro momernienus [Tekcr] : yueOnoe mocobue / I'. A. Kpyrmos, P. U.
bynrakosa, M. B. Auapeesa ; UI'AA .— Yensaounck: UI'AA, 2014 .— 100 ¢

HccnenoBanue pexuMOB TEINIOOOMEHHBIX amlmnapaToB [DJIEKTPOHHBIN pecypc]| : MPaKkTUKYM K
na0opaTOpHBIM paboTaM il TMOATOTOBKM OakajlaBpoB, OOy4aroIIMXCsl IO HaIPaBICHUIO
35.03.06 "Arpoumxenepus', mpopuiab "DIEKTPOTEIIOO0ECTICUCHUEe MYHUIIMTATBHBIX
obpazoBanmii" / coct.: I'. A. Kpyrnos, O. C. BonkoBa ; IOxno-Ypamsckuit 'AY .—
Uensounck: FOxuo-Ypansckuit 'AY, 2016 .— 32 c. : un., tabn. — 0,9 MB .— [octyn u3
nokanbHOU cetu : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Joctyn u3 cetn MHTepHer:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf

4. MeToauveckne MaTepHuaJIbl, ONpeiessiolue Npoue1ypbl OleHUBAHUS 3HAHHUIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YOLIMX ITan(bI)
¢dopMupoBaHus KOMIIETEHIM A

B ngannom pasaciic METOAUYCCKUC MaTCpualibl, ONPCACIIAIOIINEC TPOUCAYPbl OUCHHUBAHUA

3HAHWUW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOUINX MPOJIBUHYTHIN 3Tan (GOpMUPOBAHUS KOMIETEHIIUN O
qucuuInie «TennoTexXHuKay, MPUBEACHBl NMPUMEHUTEIBHO K KaXIOMY W3 HUCIOJIB3YEMBIX BUIOB
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTallMi 00y4aroIIuxcsl.
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4.1. OneHOYHbBIE CPeACTBA VISl MPOBEAEHUS TEKYILEro KOHTPOJISl YCIIeBaeMOCTH
4.1.1. YCTHBIM OTBET HA PAKTUYECKOM 3aHITHU

VYCTHBI OTBET Ha MNPAKTHUYECKOM 3aHATHM HCIOJIB3YeTCs JJs OLICHKM KadyecTBa OCBOEHUS
00y4aroIMUMCsl OCHOBHOM IpodecCHOHAIbHON 00pa3oBaTeNbHOM IPOrpaMMbl IO  OTJCIbHBIM
BONpOCaM M TeMaM JUCHMIUIMHBL. TeMbl M IUIaHbl 3aHATUH (CM. MeToJpa3pabOTKH...) 3apaHee
coobmarorcss  oOyuaromumesa.  OTBET  OLEHHMBACTCS  OLIGHKOM  «OTJIMYHO»,  «XOPOILIOY,
«yJlOBJIETBOPUTEIBHO» UM «HEYIOBIIETBOPUTEIBHOY.

Kputepun onenku orBera (Tali.) TOBOAATCA A0 CBEACHHS OOYYAIONIMXCS B Hadajle 3aHATHIL.
OreHka 00BsABISIETCS 00YYaIOLIEMYCsl HEOCPEICTBEHHO 10CIIE€ YCTHOI'O OTBETA.

Hkana Kpurepun oueHuBanus

- o0yuaromuiics IOIHO yCBOW yueOHBIN MaTepua;

- TNpOABISET HABBIKM  aHalW3a, OOOOIIEHUs, KPUTUYECKOIO
OCMBICIICHMSI M BOCHPHUATHS MH(OpMalMM, HaBBIKM ONUCAHMS
OCHOBHBIX 3aKOHOB TCIINIOTCXHUKH, SIBICHUM U HpOHGCCOB;

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

- IOKAa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETHUECKUE I1OJIOKCHMUS
KOHKPETHBIMH IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYall1U;

- IPOIEMOHCTPHUPOBAHO YMEHHE PEIIaTh 3a4a4H;

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

Ouenka 5
(oTIIMYHO)

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

(xopor1o) - B YCBOCHHH y4eOHOIO Marepuaja JOIMYIICHB HEeOOJbIIHE MPOOehI,
HE MCKa3HBIIUE COJCPKAHNE OTBETA;

- B pCIICHUHU 3aa4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

- HETOJIHO WJIM HEINOCIEeI0BATENIbHO PACKPBITO COZlEpKaHUE MaTepuana,

HO IMOKa3aHO o0llee MOHMMAaHHE BOMNPOCA U IPOAEMOHCTPUPOBAHbI

YMEHHs, JOCTAaTOYHbIE JIJIS JAJIbHEHIIET0 YCBOSHUS MaTepHaa;

- HUMCIUCH 3arpyAHCHUA WM OJOIIYIICHBI OIIMOKHN B ONnpeaAciICHUN
Onenka 3 MOHATUM, UCIOJIB30BAHMM  TEPMUHOJIOTMH, OIMCAaHUU  3aKOHOB

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

pelleHnn 3a7ad, WCIPABIEHHBIE TII0CIE HECKOIBKUX HABOJAIIMX

BOIIPOCOB;

- HEMNOJHOE 3HaHHE TEOPEeTUYECKOro MarepHala; OoOydarouuiics He

MOXCT MPUMCHHUTH TCOPHIO B HOBOH CUTYyaluu.

- HE PACKPBITO OCHOBHOE COJIep KaHHe yueOHOro Marepuana;

- 00Hapy)XeHO HEe3HaHWe WJIM HEMOHMMaHHe Oojblleil uaum Hauboiee
BaXHOW 4acTH yueOHOIro Marepuaia;

- JOIIYIICHBI OILINOKHU B ONpeCaACIICHUU HOHSITPIﬁ, pru HCIOJIb30BaHNN
TCPMUHOJIOTUHU, B OIHMCAHHUU (1)I/I3I/I‘-I€CKI/IX 3aKOHOB, SBICHUN W
MPOIIECCOB, PpEIICHWH 337a4, KOTOpble HE MCIpPaBICHBI IOCHe
HCCKOJIBKUX HABOAAIIHNX BOITPOCOB.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

4.1.2. Ot4er 1o J1abopaTopHOM paboTte

Otuer o mabopaTopHO paboTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUS 00ydaromuMcs
OCHOBHOM TIpo(pecCHOHATLHON 00pa30BaTEIbHOM MPOTpaMMBbI MO OTACIBHBIM TeMaM JHCIUTLIAHEI.
Copepxanne u ¢popMa oTUETa IO JTa0OPATOPHBIM PabOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUIX K
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nabopatopubpiM paboram (. 3 POC). CopepxkaHue oTdeTa W KPUTEPHUHM OICHKHA oT4yeTta (Tadir.)
JOBOOATCA OO CBEACHUA 06yqa}omnxcs1 B Hauvazne 3amartuii. Otuer OLICHUBACTCA IO YCMOTPCHUIO
MPEoIaBaTeNsl ONEHKOW «OTIMYHOY», «XOPOIIO», «YAOBICTBOPUTEIHLHOY», «HEYIOBJICTBOPUTEIHLHO»
WM OILEHKOM «3auTeHO», «HE 3auTeHO». OleHKa «3a4TeHO» CTaBUTCS oOydaromumcsi, yposerb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHSM, YCTAHOBJICHHBIM ISl IOJIOKUTEIBHBIX OICHOK («OTIUYHOY,
«XOPOIIO», «yIOBIETBOPUTENHHO»). OleHKa 00BABIIETCS 00yJaromeMycsi HEMOCPEACTBEHHO MOCe

caayn OT4dCTaA.

Hkana Kpurepun ouneHuBanus
- N3JI0)KEHHE MaTepualia JOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBaTh CBOM CYXKICHHS IPU OTBETE Ha
(oTmmo) KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHE ONHCHIBATh (PU3NUECKUE 3aKOHBI, SIBIICHUS U POLIECCHI;
- YMEHHUE MPOBOANTD U OIICHUBATH PE3YJbTaThl U3MEPCHU;
- CIIOCOOHOCTH pemaTh 334a4H.
- U3JI0’KEHHE MaTepHralia JJOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaZICHUE TEPMHHOJIOTHEH;
Onenka 4 - OCO3HAaHHOE MPHMEHEHHE TEOPETUYECKUX 3HAHUHM [UIS ONUCAHHSA
(xopo110) (GU3NYECKNX 3aKOHOB, SIBICHHH M IPOLECCOB, PEIICHHUS KOHKPETHBIX
3a7a4, NPOBEJCHUS W OLCHUBAHHMA pE3yJbTaTOB W3MEpPEHUH, HO
cojiepkaHue u (hopMa OTBETA UMEIOT OTJICIbHBIE HETOYHOCTH.
- U3JI0)KEHHE MaTepualia HeroJIHO, HEMOCIeA0BaTEIbHO,
- HETOYHOCTH B ONPEACICHHM TOHSATHHA, B NPUMEHCHHM 3HAHWHA IS
Ouetika 3 ONUCaHMs (PU3MYECKUX 3aKOHOB, SBICHHHA W MPOIECCOB, peuieHns
KOHKPETHBIX 3a]1a4, TPOBEICHHUS Y OLICHUBAHUS PE3yIbTaTOB H3MEPEHHIH,
(YIOBIIETBOPUTEIHHO) .
- 3aTpyIHEHUS] B 000CHOBaHMH CBOUX CY)XJCHUH;
- oOHaApyXMBaeTcs HEIOCTATOYHO TJIyOOKOE IMOHMMAaHUE HW3Y4YEHHOTO
MaTepHaa.
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHMIA; TOMYIIEHBI OITHOKH
B ONpECNCHUH TOHATHH M OMHCAaHUHM (U3NYECKUX 3aKOHOB, SBJICHUU U
Onenka 2 IIPOIIECCOB, MCKAaXXEH HUX CMBIC], HE peIIeHbl 3aJjaud, He IPaBHIbHO

(HEey/10BJIETBOPUTEIILHO)

OLICHUBAIOTCSI pe3yJIbTaThl U3MEPEHUN;
- HE3HAaHUE OCHOBHOTO MaTepuana y4yeOHOH IMpOrpaMMbl, JTOMYCKarOTCs
rpyOble OIIMOKH B M3JI0KEHUU.

Ixana

Kpurepun onenuBanus

O11eHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BbICKa3bIBaTh U 00OCHOBATh CBOU CYXJCHMS IIPU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;
- YMEHHE ONUCHIBATh (PU3NUYECKUE 3aKOHBI, SIBICHUS U IPOLIECCHI;
- YMEHHE NPOBOJIUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHU;
- CHOCOOHOCTh pellaTh MHKEHEpPHbIE 3adaud (IOMYCKAeTCsl HaIUyue
MaJIO3HAYUTENBHBIX OIIMOOK MM HEJOCTATOYHO IOJIHOE PACKPBITHE
COJIEp’KaHUE BONPOCA WM TOTPEHIHOCTh  HENPUHIMUIHNAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_[CHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX 3HAHWM; OMYIIEHbI
OLIMOKU B ONpeAeNeHNH MOHITUH M ONMHUCAHUU (PU3UUYECKUX 3aKOHOB,
SBJICHUN W TIPOLECCOB, MCKAXEH MX CMBICI, HE PELIEHBI 3a/adyu, HE
MIPaBWJIbHO OLIEHUBAIOTCS PE3YyJIbTaThl U3MEPEHHI;

- HE3HaHUE OCHOBHOI'0 MaTepuana yueOHO! IMpOorpaMMsl, JOIYCKAOTCSA
rpyOble OIIMOKH B M3JI0KEHUU.
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4.1.3. unoBannoHHbIle (hOpMbI 00pa30BaTENBHBIX TEXHOIOTUN

Jluckyccus — 3T0 MeTOJ 00CYKJIEHHsI U Pa3pelleHus CIIOPHBIX BOIPOCOB. B Hacrosiee Bpems
OHa SIBISETCA OAHOM M3 BaxHEWIMX (opM 00pa30BaTEIBHON NEATENBHOCTH, CTUMYIHPYIOIIEH
MHUIMATUBHOCTh YYaIIUXCsl, pa3BUTHE PE(PICKCUBHOIO MBIIIJICHHUS.

Llenp TEXHONOrMM NPOBEACHUSI YYEOHBIX AMCKYCCHUH: Ppa3BUTHE KPUTHUECKOTO MBIIIICHUS
oOyyaroimuxcsi, GOpMUPOBAHNE UX KOMMYHUKATUBHOM U IUCKYCCHUOHHOM KyJIBTYpBI.

Kputepun orieHKH y4acTusi B yueOHbBIX TUCKYCCHI TOBOJSATCS 10 CBEJICHHS CTYIECHTOB B Hayale
3aHATUH. OLeHKa 0OBABISIETCS CTYIEHTY HENOCPEACTBEHHO MOCIE IPOBEACHUS IUCKYCCUU.

[lIxana Kputepuu onenuBanus

Onenka 5 (OTIUYHO) - CTYICHT MOJHO YCBOWJ Yy4eOHBIH Marepuai; IMpOSIBISAET HABBIKU
aHanu3a, 0000IEeHHs], KPUTUYECKOIO OCMBICIECHHUS, IyOJUYHOM peun,
apryMeHTaluy, BEIEHUS JAMCKYCCUUM U IIOJIEMUKH, KPUTHYECKOTO
BOCIIPHUATHS UHPOPMALIUY;

- MarepuaJl M3J0KEH TIPaMOTHO, B OIPEACICHHOM JIOTMYECKOU
IIOCJIE0BATENBHOCTH, TOYHO MCIIOIb3YETC TEPMUHOJIOTHS;

- I0Ka3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETUUYECKUE IMOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYaluy;

- NPOJEMOHCTPUPOBaHAa  CHOPMUPOBAHHOCTH H  YCTOHYHMBOCTD
KOMIIETECHIIUM, YMEHUN U HABBIKOB;

- MOryT OBITh [JOIYIIEHBl OJIHa—/IBE HETOYHOCTH IPU OCBEIICHUU
BTOPOCTENIEHHBIX BOIIPOCOB.

Onenka 4 (xoporo) OTBET YAOBIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OLEHKY «5», HO
IIPU 3TOM UMEET OJMH U3 HEJOCTATKOB:

- B YCBOGHUH y4eOHOro maTepuana JOMyIIeHbl HeOOIbIIUe MPOOebl,
HE MCKA3UBIIINE COICPIKAHUE OTBETOB.

Onenka 3 - HEIOJIHO WJIM HETIOCIIeI0BATEIbHO PACKPBITO COJIEpKaHUE MaTepHala,
(YIOBIETBOPUTENBHO) HO IOKa3aHO oOllee MOHMMaHHE BONpPOCAa U IPOJEMOHCTPUPOBAHBI
YMEHHS, I0CTaTOYHBIC JUIS AaJbHEHILETr0 YCBOCHUS MaTepHaa;

- HUMCIUCH 3aTpyYAHCHHUA W JOIMYHICHBI OIINOKU B ONpeCaACICHNN
MOHATHUH, UCTIOJIB30BAHUU TEPMHUHOJIOTUH;

- TpH HENOJHOM 3HAaHWU TEOPETUYECKOTO MaTepuayia BBISABIICHA
HelocTaToyHast  C(OPMUPOBAHHOCTh  KOMIIETEHIMH, YMEHMH U
HAaBBIKOB, CTYACHT HC MOXXCT NPUMCHUTL TCOPHIO B HOBOH CUTYyalluH.

Onenka 2 - HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuana;
(HEey/10BJIETBOPUTEINIHHO) - OOHapy)XeHO HE3HAHHWE WJIM HEMOHMMaHMEe OoJsibllell WM Haubosee
Ba)XHOH yacTu y4yeOHOro MaTepuana;
- TUIaruar.

[TprimepHBIe TEMBI YU€OHBIX AUCKYCCHUI!

1. TennoTexHuKa, TEepPMOJAUHAMHKA: OMpENENeHUs, CBSI3b C JAPYTUMU HayKaMHu -
MaTeMaTUKOU, PU3UKON, XUMUEH, adpOJUHAMUKOM.

2. Pabouee Teno, wuaeanbHble U peanbHble Ta3bl. OCHOBHBIE U JIOMOJHUTEIbHBIC
nmapaMeTpbl COCTOSHHS pabovero Tena, uX eIUHUIIBI U3MEPEHUS.

3. CmocoObl 3aaHMsl Ta30BBIX CMECEH: MacCOBBIMH, OOBEMHBIMH JOJSIMH; ILUIOTHOCTH
CMECH; Ta30Bas NOCTOSIHHAs cMecu. 3akoH [lanbToHa.

4. TennmoeMKOCTh Ta30B: MaccoBas, OObeMHas, MOJbHAas, HCTHUHHAS, CPEAHSSA, TpHU
MMOCTOSIHHOM JIaBJICHUH, IPU MOCTOSTHHOM oObeme. [loka3aTens anmnadaTsl.

5. TepmoaguHaMUUYeCKU  MpoIlecc: omnpeaeneHue, MaTeMaTH4YeCKOoe  OIMCaHHe,
n3obpaxenne B PV- m TS koopamHatax. PaBHOBecHBIE, HEpaBHOBECHBIC, OOpaTHMEIE,
HeoOpaTUMBbIe MPOLECCHI.
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6. MeToabl n3ydeHuss TEPMOJUHAMHUUYECKUX MPOLECCOB: aHAIUTUYECKUI U rpaduueckuil.
Cnoco6bl  BBIUMCIEHUS pabOTBl M DSHEPrUM B BHAE TEIUIOTHL TNPH NPOTEKAHUHU
TEPMOJIMHAMUYECKOTO MpoLecca.

7. N3yyaeMble B TEpMOJAMHAMHMKE IPOLECCHI: yCIOBUS NPOTEKAHUS M MaTeMaTH4YeCKUe
3aBUCHUMOCTH.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS NMPOMEKYTOYHOM aTTeCTAlUU
4.2.1. Dx3ameH

Ok3ameH sBisieTcss  (OpPMOM  OIGHKM KadecTBa OCBOCHHUS OOy4arolMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MO pazfenaM auciuiuiuHel. [lo pesymnbratam
HK3aMeHa 00YdaloIIeMyCs BHICTABIISCTCS OLIEHKA OTIMYHOY, «XOPOIIOY, «YAOBICTBOPUTEIHLHOY HITU
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH M0 [UCUUIUIMHE IPOBOJUTCA B COOTBETCTBUM C pACHUCAHMEM IPOMEKYTOUHOM
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCSI BPEMs €r0 IPOBENCHUS, HOMEp ayJUTOPHH, MECTO IIPOBEICHUS
KOHCYJIbTAIIMH. Y TBEPKICHHOE paclicaHue pa3MeaeTcs Ha nH(OPMAIIMOHHBIX CTEH/IaX, a TAK)Ke Ha
opuUIIMaTLHOM CaiiTe YHHUBEPCHUTETA.

VYpoBeHb TpeOOBaHUK I MPOMEKYTOYHOM aTTECTAllMd OOYYarOIIMXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCIUTUIMHBI U TIOBOJAUTCS 10 CBEICHUS 00YyJaloINXcs B HaYauIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBmio, Jektopamu. C paspemeHns 3aBeayromero kadenpoi
Ha DJK3aMEHE MOXET MPUCYTCTBOBATh IpenojaBareib Kadeapbl, MPUBICYCHHBIA [ MOMOIIUA B
pueMe HK3aMeHa. B ciyyae OTCyTCcTBHS BEAYLIErO IpenojaBaTessi HK3aMeH MPUHUMAETCS
npernojaBaTesieM, Ha3HAY€HHBIM PaCHOPsKEHHEM 3aBeAYIOIero Kadeapoil.

[IpucyrcTBHE Ha 5SK3aMeHE NpernojaBarenei ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsbKeHHs pEKTopa, MPOPeKTopa Mo yueOHoil paboTe miu AexaHa GpakylbTeTa He JOITYCKaeTCs.

OOyuJaronuecs Mpu sSIBKE HA dK3aMeH 00s3aHbI UMETh MPHU ceOe 3a4eTHYIO KHUXKKY, KOTOPYIO
OHM MPEIBbABIAIOT 3K3aMEHATOPY.

Jlns npoBeneHus SK3aMeHa BeAyIIUH [IPEenojaBaTellb HaKaHyHE MOJIy4yaeT B IeKaHaTe 3a4€THO-
9K3aMEHAlMOHHYIO BEIOMOCTh, KOTOpas BO3BpALaeTCs B JEKAHAT MOCIE OKOHYAHUS MEPOIPUATHS B
JIEHb IIPOBE/ICHUS PK3aMEHA UM YTPOM CIEAYIOLIEro JHs.

DK3aMeHbl MPOBOJATCS MO OujeTaM B YCTHOM WIM IHCBMEHHOM BHJE, JTUOO B BHUJE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISAIOTCS 110 YCTAaHOBJIEHHOH (popMe B COOTBETCTBUU
C YTBEp)KJIEHHBIMH Kadeapoll HSK3aMEeHAIMOHHBIMU BOIPOCAMH U YTBEPXKJIAIOTCS 3aBEIYIOIIUM
kadenpoii exxerogHo. B Ounere conepxurcs 2 TeOpETUUECKUX BOIIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpeoCTaBisIeTCs MpaBO 33/aBaTh BOIPOCHl CBEPX Owmiera, a Takke MOMHMO
TEOPETUYECKUX BOMNPOCOB JaBaTh JUIsl PEIICHUs 3aJaud W MPUMEpPHI, HE BBIXOJSIIME 32 pPaMKHU
IIPOMJEHHOI0 MaTepraa 1o U3y4aeMon JUCLUILINHE.

3HaHMSI, YMEHHUS U HABBIKM OOYYAIOLIUXCS ONPENEISIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOILIO»,
«yIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABIAIOTCA B 3a4€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3aUETHYIO KHUKKY 00y4aronerocs B JIeHb AK3aMeHa.

[Ipu mpoBeleHHH YCTHOTO 3K3aME€Ha B ayJAWTOPUH HE JIOJDKHO HaXOJIUThCs Oojiee BOCBMHU
oOyyaroluXxcsi Ha OJIHOTO MPENoiaBaTes.

IIpu mpoBeneHMHM YCTHOTO 3K3aMeHa OO0y4Yaroluiics BBIOMpAeT SK3aMEHAI[MOHHBIA OHileT B
CIIy4aiiHOM MOPSIKE, 3aTeM Ha3bIBaeT (DaMUJIUIO, UMSI, OTYECTBO U HOMEP SK3aMEHAI[MOHHOI O OuIIeTa.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT IOJb30BaTbCs C pa3pelieHus HK3aMeHaropa
MPOrpaMMOil JTHUCUHUIUIMHBI, CHPAaBOYHOM U HOPMATHUBHOM JUTEpaTypoil, NPYrUMH MOCOOUSMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpems moAroToBku 0TBETa NMpH cAaue SK3aMeHa B YCTHOH (hOpME JTOJKHO COCTaBJISTh HE MEHEe
40 MuHYT (TI0 >KeJTaHHI0 00YYarOIIErocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTBeta — He Oonee
15 MunyT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS NPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
ouseTy, UMeeT NpaBO Ha BHIOOP BTOPOTro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJIEHMEM BPEMEHM Ha
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noAroToBky. [Ipy okOHYaTeNbHOM OLICHMBAHUHU OTBETA OLIEHKA CHMXKAaeTcs Ha oauH Oami. Beimaua
TpeThero Ouiera He pa3peracTcs.

Ecnu oOyuvaronuiicst sBUIICS Ha 3K3aMEH, U, B3sIB OMJIET, OTKa3aics OT IPOXOKICHUS aTTeCTalluu
B CBS3UW C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABJIETCA  OLIEHKa
«HEYJOBJICTBOPUTEIBHON.

Hapymienne IUCHUIUIMHBIL, CIHCBIBAaHUE, WCIIOJIB30BAHUE OOYYAIOIMMUCS HEpa3pelIeHHbIX
[IeYaTHBIX M PYKOIHCHBIX MaTepHajoB, MOOWIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IUIAHUIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOM KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUM 3ampeunieHo. B cioydae HapymeHus 3Toro TpeOoBaHHUs
npernojiaBaTeNb 0053aH YAATUTh OOYYalolIerocs W3 ayIuTOPHH U MPOCTaBUTH €MY B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIILHO.

BoicTaBieHne OLICHOK, IIOJYYEHHBIX @pPH IOABEIECHUU PE3YyJIbTaTOB IPOMEXYTOUHOMN
aTTeCTallud, B 3aY€THO-DK3aMEHALMOHHYIO BEIOMOCTb M 3auUeTHYK KHW)KKY IPOBOAMTCA B
IPUCYTCTBUH camoro oOyuaromierocs. [IpenogaBaresnin HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHS 3alMcell O pe3yibTaTax IpPOMEXYTOYHOW aTTecTallH B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THBIE KHIKKH.

HesBka Ha 3K3aMeH OTMeuYaeTcsi B 3a4€THO-9K3aMEHAIlMOHHOM BEAOMOCTH CIIOBAMH «HE
SIBUJICS».

Jis  oOydaromuxcsi, KOTOpble HE CMOIVIM CJaTh 53K3aMEH B YCTAHOBJICHHBIE CpOKH,
VYHuBEpCUTET yCTaHABIUBAET MEPUOJ JMKBUIALMYU 33J0JDKEHHOCTH. B 3TOT mepuoa npemnojgaBaTeiny,
IPUHUMABILINE 5K3aMEH, JIOJDKHBI YCTAaHOBUTh HE MEHee 2-X JIHeH, Koraa oHu OyayT NpPUHUMATh
3a0/oKeHHOCTH. VMH(popManus O JHUKBHIAIMH 33J0DKEHHOCTH OTMEYAeTCS B HK3aMEHAIIMOHHOM
JHCTE.

OOyyaromumcsi, MMOKa3aBIIMM OTJIMYHbIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJIE
IIOCTOSIHHOTO TEKYIEro KOHTPOJI YCIIEBAEMOCTH, MOXET OBbITh IPOCTABJIEHA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caauu dk3aMeHa. OLEeHKa BBICTABISAETCA B 3K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl U auna ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMM 3JJ0POBbS, MOT'YT C/IaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MEePUO/J] B CPOKH, YCTAHOBJICHHBIE HHANBUYAIbHBIM YU€OHbBIM IJIaHOM. MIHBaIu bl U
JUIa ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMHU 370POBbsI, UMEIOLINE HApYLIEHUs] ONOPHO-IBUIaTEIIbHOTO
anmapara, JOIYCKalOTCsd Ha aTTeCTAllMOHHBIE MWCIBITAHUS B CONPOBOKICHUM AaCCUCTEHTOB-
COIIPOBOKIAIOIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«ITomoxkeHnu o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalul OOy4YaroIuXcsl MO0
OIIOII 6akanaBpuata, cnenuanurera u mMaructparyps» ®I'BOY BO HOxHo-Ypansckuiit AY (2016
r.).

Ilkana u KpUTCpUH OLUCHHUBAHUA OTBETA o6yqa10mer0c51 IMPEACTaBJICHBI B Ta6n1/1ue

Ilkana Kpurtepun onennBanus

BCECTOPOHHEE, CHUCTEeMAaTU4YeCKOe W TIyOOKOe 3HaHHE MPOrPaMMHOTO
Onenka 5 Marepuana, YCBOEHHME OCHOBHOM M JOMNOJHUTEIBHOM JUTEPATYPHI,
(oTHMuHO) PEKOMEHJIOBAHHON MPOrpaMMOM JTUCUUIUIMHBI, MPaBUIBLHOE PEIICHHE

3a/1a4u.

MOJIHOE 3HAHUE MPOrpaMMHOrO MarTepHuaja, YCBOEHHE OCHOBHOM
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIN4ne
(xopor1110) MaJO3HAYUTENbHBIX OIIMOOK B PEUICHUH 3aJlaud, WJIA HEeIOCTaTOYHO

IMOJIHOC PACKPBITUC COACPKAHHUEC BOIIPOCA.

3HaHUEC OCHOBHOI'O IMPOrpaMMHOI0 Matc€puajia B MUHHUMAJIBHOM 061>eMe,
MOrp€IIHOCTU HEMIPUHIIUITHAJIIBHOTO XapaKTEpa B OTBETC HA OK3aMCHC U B
PCHICHUHU 3aJa1H.

Ouenka 3
(YIOBIETBOPUTEITHHO)

OI_ICHKa 2 HpO6CHBI B 3HaHUAX OCHOBHOT'O nporpaMMHOTO Marepuaiia,
(HeYI(OBHeTBopI/ITeJ'IBHO) MPUHIHUIINAIIBHBIC OIIMOKH Ipru OTBCETC HA BOIPOChHI W B PCHICHUU
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3aJauu.

Bonpocsl k 3k3amMmeny
4 cemecTtp

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

9. PabGouee Tenmo, uaeanmbHbIE M peayibHble ra3pl. OCHOBHBIE W JIOMOJHHUTEIBHBIC MapaMeTphbl
COCTOSIHUS pab0yYero Tena, uX eJUHULBI H3MEPEHUs.

10.Crioco0nI 3agaHusl Ta30BBIX CMECEH: MAaCCOBBIMHM, OOBEMHBIMH JIOJSIMH; IUIOTHOCTH CMECH,
ra3oBasi IOCTOsSIHHAs cMecH. 3aKkoH JlanbToHa.

11.TernoeMKOCTh Ta30B: MaccoBasi, 00bEMHasi, MOJIbHASI, UCTHUHHAS, CPEIHSIS, TIPU MMOCTOSTHHOM
JaBJICHUH, IPU OCTOAHHOM oObeMe. [lokazarenb annadatsl.

12. TepmoarHaMUYECKUI TIpOLIECC: OMpEAETICHNEe, MaTeMaTUYeCcKoe OMHCAHWE, M300pakeHue B
PV-u TS xoopaunarax. PaBHOBeCHBIC, HEpaBHOBECHBIE, OOpaTUMBbIEC, HEOOPATHUMBIE ITPOIIECCHI.

13.Mertoapl M3Yy4YEeHUS TEPMOAWHAMHUYECKHX TIPOLECCOB: AHAINTUYECKUH U TpapuuecKuil.
CriocoObl BbIUUCIEHHST PadOThl MU HEPTUU B BHUJIE TEIUIOTHI IPU MPOTEKAaHUHM TEPMOAMHAMHUYECKOTO
nporecca.

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

15.KpyroBoi#i nporecc (1uKi): onpeaenenue; uzodpaxkenue B PV u 1S xoopaunarax; pabora;
KOX(QPHUIIMEHT MOJIE3HOIO EHCTBHUS, YCIOBHS OCYIIECTBICHHUS IHKIIA.

16.11epBblil 3aKOH TEPMOJUHAMHUKHU: OIpE/IIEHUE; MAaTEeMaTU4YeCKOe BbIpakeHHe. BHyTpeHHs
SHEPIUs UACATHHOTO ra3a, ¢ H3MEpEHHE, YHTAIBITHS.

17.BHyTpeHHSs 3HEpPrusi M SHTAJIBIUA: OIpPEEeNICHUs, YCIOBHUsS CXOJACTBA U Pa3InyMsi. 3aKOH
Maiiepa

18.BTopoil 3aKkOH TEPMOIMHAMHKH: OIpEACICHHE, MaTeMaTHdeckoe BbIpakeHue. I[loHsaTue
SHTPOINH, KaK MapamMeTpa COCTOSHMS, 3aBUCUMOCTH 3HAUCHHs] U U3MEHEHMs BHYTPEHHEH SHEpruu U
SHTPOIIMH B MPOIECCEe; BHEIIHSSA paboTa.

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.M30TepMuyeckuii mporecc: ompenenenue: modpaxenue B PV u TS -koopamnHarax; pabora
pacupeHusi, U3MEHEHHE SHTPOITUH.

22.AnnabaTHBIA TIpOILIECC: ONpEACNCHHe; aHATMTHYECKOe BBIPAKEHHE TMEPBOTO  3aKOHA
TEPMOJIMHAMUKH JUId aauabaTHOro mpoliecca; Moka3aTelb aguadaThl; ypaBHEHUE aauadarbl; pabora
raza B aamabaTtHoM mporecce; n3odpaxenue B PV- u IS xoopnuHarax. B3ammHoe pacmnonoxeHne
anauabaTsl U M30TepMbl B PV -koopanHarax.

23.TlonuTpornHBINA TpolecC: ypaBHEHHE IOJIMTPOIHOTO MpoIecca; Kak 0OOOMIeHHBIN mporiecc,
YAaCTHBIMU CJIy4asMU KOTOPOTO SIBJISIIOTCS MPOLIECCHl M30TEPMUYECKUM, M300apHbI, M30XOPHBIN U
anuabaTHBIN.

24.1uxn Kapno: npsimoit B PV- u TS - koopanHaTax; padora 1UKIa; KOAPPHUIHMEHT MOJIE3HOTO
neiicrBusi. Henoctmxumsie ycnosus, npu kotopbix KITJI nukina Kapro Mor Ob1 ObITh paBeH eIUHULIE.

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

26.11uxn ABUTraTesnsl BHYTPEHHETO CrOPaHMs C M30XOPHBIM IOBOAOM TeIula; MoOpaxenue B PV-
u TS - KoopJMHATAX; XapaKTEPUCTUKA UKJIA (CTENeHb CKaTHs £, CTETIeHb TMOBBIIeHHS aBieHus J1);
KII/JI uukia; KoJuuecTBO MOABEICHHOTO M OTBEJIEHHOT'O TeIlia; padoTa IUKJIA.
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27.1lyxn nBUTATENs BHYTPEHHETO CrOpaHus ¢ W300apHBIM MOIBOJIOM TeIlIa: uroopaxkenue B PV- u
IS koopmunarax; KIIJl mukna; KOIMYECTBO TMOJABEACHHOW M OTBEICHHOW TEIUIOTHI, padoTa IHKIIA;
XapaKTepUCTHKa IUKiIa (CTEeleHb CXKaTUs B, CTENEHb [MOBBIIIEHUS JaBJICHUSA ) CTENEHb
IIPEIBAPUTENILHOTO PACUIUPEHUS D).
28.1{uks qBUraTens BHYTPEHHEro CrOpaHus CO CMEIIaHHBIM MOABOJIOM Teria: u3o0paxenue B PV
u TS xoopaunarax; KIIJ[ iukia; KOIM4ecTBO MOABEICHHONW U OTBEICHHON TETUIOTHI.
29.Pabounii LUK peaJbHOrO ABUTaTeNsl BHYTPEHHETO CrOpaHMs: WHAMKATOpHAs AuarpaMma
yeThlpexTakTHoro kapOropatopHoro JIBC B PV -koopamnarax; ommcaHue IHMKIA; OTJIMYHE OT
UJeabHOTO 1HUKIIA.
30.1{uka ra30TypOMHHON YCTAaHOBKH C M300apHBIM IOJBOJIOM TEIIA: ONPEICICHIE; N300paKCHHE
B PV u TS - koopaunarax; onucanue padotsr; KIT/] mukia.
31.1ukn uaeasbHOrO KOMIIpECcopa: OMpeIeiieHne KOMIIPECCOpa; CXeMa yCTPOMCTBA; 1uarpaMma B
PV-u TS - koopauHaTax; mpoLecchl cxaThs; paboTa I1KJIa; TeOpeTHYecKass MOUTHOCTb ABUTATENS [
IIPUBOJIa KOMIIPECCOpA.
32.leiicTBuTenbHAsl MHJIMKATOpHAas JAMarpaMMa OJIHOCTYIEHYaToro Kkommipeccopa B PV -
KOOpJMHATAaXx; €€ OTIN4ne OoT TeopeTnueckoii; oo0beMHoi KII/[ peasibHOro kommnpeccopa; 3aBUCUMOCTb
KIIJI ot co3maBaeMoro JaBjicHHS.
33./luarpaMma MHOTOCTYIIEHYATOrO MOpIIHEBOro Kommpeccopa B PV- u TS -koopaunara.
[TprurHBI UCTIONB30BAHKSA MHOTOCTYIIEHYATHIX MOPIIHEBBIX KOMIIPECCOPOB.
34.1lukn u cxeMa BO3AYIIHO KOMITPECCOPHOM XOJOAMIBHON YCTAHOBKH, TCOPETHYCCKHUN ITHKI B
PV-u TS xoopaunarax; XonoquIbHbIN KO3()PUIMEHT LUKIIA; yAeabHas padoTa, 3aTpaueHHas B IIUKIIC,
TEOpeTUYecKasi MOLTHOCTh IPUBOJIA KOMIIPECCOpa.
35.TemnoBoil Hacoc: ompeeNeHre; TPUHLUIT pabOThl; OTONUTENbHBIA KOI(DPUIMEHT; OTIUYHE OT
XOJIOAWJIBHON YCTAHOBKHU.
36.0Ou3nyecKoe COCTOSHUE BEUIECTBAa: arperaTHOe COCTOsiHHE; (Da30BbI MMepexona; KpPHUBBIC
(a30BBIX Mepexo0B BemecTBa B pT - KoopauHaTax; TpOHHAas TOUKA.
37.ITapooOpazoBanme: mporecc MmapooOpazoBanuss B PV - KoopauWHarax; 30HBI Pa3IUYHBIX
arperaTHbIX COCTOSIHHMIM, YyJeNbHAas TEIJIOTa JKUJIKOCTH; HIDKHSS MIOTPAaHUYHAS KPUBAs, CTCIICHb
CYXOCTH Tapa; BEpXHsis IOIPAaHUYHAS KPUBAs, CyXOl HACHIIICHHBIH Map; MeperpeTslii map.
38.I1apoobpazoBanne B TS - KOoOpAMHATax; HIDKHSAS W BEPXHSS IOTPAHUYHBIE KpPUBHIC;
KpUTHYECKasl TOYKa;, yAeNbHas TeIIoTa >KHUAKOCTH; TeIIoTa mapooOpa3oBaHUs; IUIOMAIN Ha
JyarpamMme, COOTBETCTBYIOIIME SHTAJIBIIUSAM MIEPETPETOTO U CYXOT'0 HACHIIIIEHHOTO Mapa.
39.ITapoobpa3oBaHue: AUarpaMma BOASHOTO Tapa B IS - KOOPMHATAX.
40.1luxn Penkwna mapocuioBoil ycraHoBkn B PV- m TS koopamHarax; cxema MapOCHIOBOM
yCcTaHOBKHM; omnucanue padotsl yctanoBku; KIIJ[ mukma; ynenbHbIl pacxon mapa Ha BbIpaOOTKy 1
KBT*4 ayekTposHepruu; OmpenesicHHe SHTANbIIMK Mapa B Mpoleccax IMKiIa PeHkuHa B IS -
KOOpJIUHATAaX.
41.1luxn mapoBOM KOMIIPECCOPHOM, XOJOIUIBHOM YCTAaHOBKHM: CXE€Ma YCTAaHOBKHU; M300pakKeHHE
mukiaa B PV- m TS - koopauHarax; XoJOAWIBHBIA KOd(QQHUUMEHT, paboTa, 3aTpaueHHas Ha
OCYILIECTBIICHHUE LIUKIIA.
42.BrnaxHblii BO3AYX: OMpeeNieHHe; IuarpaMmma arperaTHOro COCTOSIHHSI BOABI BO BIIQKHOM
Bo3ayxe B PV - KoopaWHATax; arperatHbie COCTOSHHUS BOJBI B BO3JyXe; HACBHINCHHBIA U
HEHACBHIIICHHBIN BO3AYX.
43.XapaKkTEepUCTUKN BIAXKHOTO BO3JyXa: aOCONIOTHAs BIAXKHOCTH; OTHOCHUTEIbHAS BIIAXHOCTD;,
MOJIIPHOE BIIArOCOJIep>KaHue; BIarocoAep)KaHue; CTeTeHb HACBIIICHUS.
44 TlapameTpbl BIQXXHOIO BO3[yXa: Macca BJIKHOIO BO3AyXa; OObEM BJIAXKHOTO BO3AYXa;
IJIOTHOCTD; YACTIbHBIA 00BeM; TeMIepaTypa; JaBleHUe; MOJIIpHas Macca.
45.TepMOBIQXXHOCTHBIE XapaKTEPUCTUKU BJIAXKHOTO BO3JyXa: yJelbHas MaccoBas H300apHas
TEIIOEMKOCTh; yeIbHAs YHTAIBIIHNA.
46.id- muarpamMma BII@XHOTO BO3/AyXa: CBS3b BJArOCOJCPKAHHS, YIACTbHON OSHTAIBIUH,
TEMIIEPATypPhl, OTHOCUTEIBHON BIAXXHOCTH M MApIMATBLHOTO JaBJICHHS BOASHBIX MApOB; OMpeAelieHUue
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TEMIIEpPAaTypbl TOYKH POCHI U MOKPOTO TEPMOMETpA; ONpeAeSICHUE OTHOCUTENbHON BIIAXKHOCTU IO
TeMIIepaTypaM CyXxoro 1 MOKpOro TepMOMETPOB

47.0OCHOBHBIC TIOHATUS W ONpPENCIEHUS B TEOPUHM TEIJIOOOMEHA: CTallMOHApHOE U
HECTAlMOHAPHOE TEIUIOBOE II0JIe; HM30TEPMUYECKas IMOBEPXHOCTH;, TEIUIOBOW MOTOK; IUIOTHOCTh
TEIJIOBOTO MIOTOKA.

48.Crnioco0bI pacrpoCcTpaHCHHs TEIUIOTHI: TEIUIONepeaada Ui TEII000OMEH; TEIUIONPOBOIHOCTH;
KOHBEKIIMSI; TEIJIOBOE U3TyUYCHHE.

49. TeronpoBOAHOCTE:  ompenenceHue; 3akoH Dypbe; KOAIPGUIMEHT TEIIONPOBOAHOCTH;
CTallMOHAPHAs TEIUIONPOBOJHOCTD B IJIOCKON CTEHKE (OAHOCIOWHOM M MHOTOCIIOMHOMN); TEPMHUECKOE
CONPOTUBJICHUE MIOCKON OTHOCIOMHON CTEHKH.

50.KOHBEKIMOHHBINH TEII000MEH: TEIUIO0Taua; MOBEPXHOCTh TEII00OMeHa; 3akoH HproToHa-
Puxmana; k03()(UIIHEeHT TemI00T1aul KOHBEKIIMY; BHEIIHEE TEPMOAMHAMUYECKOE COTIPOTUBIICHUE.

51.JIyaucteiii TermooOMeH: onpeneneHue; 3akon Credana-bonpimana; KodOPHUIUEHT TyIUCTOTO
TEII000MEHa.

52.Temonepenaya: OmpeleieHre; CTallMOHAPHBIM Ipolecc TeIionepeadyd 4Yepe3 HapyKHYIO
OTPaXXJIAIONIYI0 KOHCTPYKIMIO; YpaBHEHHE Teruionepenaur; Kod(QUIUEHT Tersionepeaayn;
COIPOTHUBIICHUE TEILIONEPEAAYE OTPAKIACHHUS.

53.TorumBo: ompeneneHue; KiIacCH(PHUKAIMA IO arperaTHOMY COCTOSHHIO, IMPOUCXOXKICHHIO;
COCTaB; BBICIIIAs U HU3IIAS TEIJI0Ta CTOPAHUS; YCIOBHOE TOILIHBO.

54.T'opeHne TOIIMBA: OMNpPEACICHHUE; CXEMbl OpPTaHM3allMd TOIMOYHBIX IPOIECCOB M HX
XapaKTePUCTUKU: KOOPPUIIUEHT U30bITKA BO3AYXA.

55.CocTaB  KOTENbHOW  YCTAHOBKH; MPOCTEHIIass CcXxeMa  OTONUTENbHOM  KOTEIbHOM;
KJacCU(pUKALKA KOTEJIbHBIX YCTAaHOBOK IO MPOM3BOJAMMOMY TEIUIOHOCUTENIO, [0 POAY CKHUTAeMOIo
TOILINBA, M0 XapaKTepy yIOBIETBOPSEMOrO TEILIONO Ipedieii u 5.

56.Tunsl Tra30TpyOHBIX KOTJIOB M UX KOHCTPYKIUMH: mumuHApudeckue (KoHcTpykiuu [lammena);
KapoTpyOHBIE; THIMOTAPHBIE; KAPOTPYOHO-IBIMOTAPHEIE; TAPOBBIC 1 BOAOTPEIHBIE.

57.BopoTpyOHbBIE KOTJIBI: OCOOCHHOCTH KOHCTPYKIUH; MPEUMYIIECTBA; CXEMbl TOPU30HTAIBHOTO
¥ BEPTHUKAIBHOTO MTApPOBOTO KOTJIA

58.TerioBoil OanaHC KOTEIBHOTO arperara; cocTapisione TerioBoro ©Oananca; KIIJI
KOTEIILHOT'O arperara, IMyTH €ro TOBBIIICHHS.

59.BcnioMoraTenbHoe 00OpPYZOBaHUE KOTEJBHBIX YCTAaHOBOK: IapoIeperpeBaTesif, CXEMbl HX
BKIIIOYCHHUS; PEKYyNEpaTUBHBIE W  PETeHEpPaTHBHBIE  BO3IyXOHArpeBaTelH; SKOHOMAaW3ephl;
TATOTyThEBBIE YCTPONUCTBA.

60.BomomoaroToBKa: onpeeneHne; MpuMecH B IPUPOAHON BOJIE; HETATUBHOE BITUSTHHE MTPHMECEH
Ha paboTy KOTJIa; METOAbI OCBOOOKICHHS BOJBI OT PA3IUYHBIX TPUMECEH.

61.0Toruienue: ompeeNeHne; TEIUIOBOM OallaHC —3MaHMiA; CTPYKTypa TEIUIONOTEPh U
TEIUIONOCTYTUICHUH.

62.00mme TpeOoBaHUS, TPEABABISEMbIE K CHUCTEMaM OTOIUICHHS; NPUHIUIHAIBHAS CXeMma
CUCTEMBI OTOTIIICHUST; BEIOOP TEIIIOHOCHUTENS ISl OTOTUICHUS.

63.Bo3aymHoe oToruieHue: 00JIaCTh MPUMEHEHUS; IPEUMYIIIECTBA M HEJJOCTATKH 110 CPABHEHUIO C
IPYTMMU BHJIaMH  OTOIUICHMS;, KiaccH(UKaIys BO3AYIIHOTO OTOIJICHHS, COBMEIIEHHOTO C
BEHTWIAILUEH.

64.BeHTumnsanus: onpeaencHue; peraeMble 3a1auu; KiaccuuKalus BUIOB U CUCTEM BEHTUIISIIIHM;
€CTEeCTBEHHAsI BEHTHJISIIHS - PacojlaraeMoe JIaBJeHue.

65.MeToapl pacuera BO3AyXOOOMEHA: MO YIETbHBIM IMOKAa3aTesiM; MO KpPaTHOCTH, KPaTHOCTh
BO3yX000MeHa (110 MPUTOKY U BBITSKKE); OaTaHCOBBIN (pacUeTHBIH).

66.Pacyer BEHTUISIMOHHBIX CETEH: JIMHEWHbIE TIOTEPH JaBIEHHUS; MECTHBIE TIOTEpPH;
KO3 (UIMEHT MECTHOTO COINPOTUBIEHUS; KOIPGUIMEHT CONPOTUBJICHUS TPEHUS; IOJIHOE,
CTaTUYECKOE U JUHAMHUYECKOE JaBJICHHUS.

67.CriocoObl CyIIKH: OTpe/eieHue CYIIKH; €CTECTBEHHas W WCKYCCTBEHHAs; KOHBEKTHBHAs,
KOHJYKTHBHAsI, KOHTAKTHAs;, paJilallMOHHAsT, KOMOMHUPOBAHHASI.
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68.MeTo1pI XpaHEHUS CeNbXO3MPOIYKIINH; EPUOAbI XPAHEHUS CE30HHOM MPOIYKIMH - JTIeUeOHBIH,

OXJIQX/ICHWs1, OCHOBHOM; I'a30BbI U TEMIIEPATYPHBIN PEKUMBI B XPaHUIMILAX

69.Oxpykaroias cpeia: onpeaesICHIE; COCTABIISIIOIINE OKPYKAIOIICH Cpebl; BUABI 3arps3HEHUH;
COCTaBHBIE 3JIEMEHTHI OXPaHbl OKPY’KAIOLIEH cpeabl.

70.Knaccudukaiusi OCHOBHBIX METOJOB OOC3BpEKHBAHMS BPEIHBIX BBIOPOCOB B aTMocdepy:
TBEPJIBIX BEIECTB; ra3000pa3HbIX BELIECTB.

71.0OHeprocOepekeHue: CTPyKTypa 3aTpaT W MOTEeph IpPH HCIOJIB30BAHUM TEIUIa TPU €ro
MIPOU3BOJICTBE, TPAHCIOPTUPOBKE U MOTPEOICHUH. AJIbTEpHATUBHBIE HCTOYHUKH SHEPTHH.
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