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

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no Hanpasnenuto noAaroroBku 35.03.06 ArpouHkeHepus JOJDKEH OBITh MOATOTOBIICH
K CIEAYIOIMM BHIaM NpO(eCcCHOHATBHOW JEeATeNbHOCTH: HAYYHO-MCCIIEI0BATEIBCKOM, MPOSKTHOM,
MIPOU3BO/ICTBEHHO-TEXHOJIIOTHYECKOH, OpPraHN3allMOHHO-YIIPABICHYECKOH eI TETbHOCTH.

Heap aucuuMmiImHbl — cHOpMHPOBATH y CTyJCHTA CHCTEMY (yHIAMEHTAIbHBIX 3HAHWUH IO

TEIUIOTEXHUKE,

HEOOXOIUMBIX Il TOCIEAYIOMIeH IOATOTOBKM — OakanaBpa,

COOCOOHOIO0 K

3G (GEKTUBHOMY PEIICHUIO IMPAKTHUECKUX 3a/ad CeJIbCKOXO3SHCTBEHHOIO NPOU3BOJCTBA, a TaKKe
CIOCOOCTBYIOIIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.
3aga4u AUCHMILIMHBI
M3YYUTh OCHOBHBIC 3aKOHBI TEPMOJUHAMUKH M TEIJIOMAcCOOOMEHa W OBJIAJETh METOJAMHU HX
IIPUMEHEHHUS B IPAKTUYECKON JESITEIbHOCTH;

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHHs 0 AU CHUIINHE

(mokaszaresim chOpMUPOBAHHOCTH KOMIIETEHIIHI)

[Tnanupyembie [Tmanupyemble pe3yabTaTbl 00y4eHUs 110 TUCIUILIHHE
pe3yabTATHI
ocoerms OHOII 3HAHUS YMEHUS HaBBIKU
(KOMIIETEHIIMN )
OIIK-2 OOyuaromuiics aomkeH | O0yyaromuiics OOyyaromuiicst JOKEeH
CIOCOOHOCTH K 3HAaTh OCHOBHBIC 3aKOHBI | JOJDKEH YMETh | BIIAJCTh HaBBIKAMU
HCIIOJIb30BaHUIO TEIUIOTEXHUKH, SIBICHUS | UCIIOJIb30BATh IPOBEJCHUS  aHalu3a
OCHOBHBIX 3aKOHOB | U TPOIIECCHI, HA KOTOPHIX | OCHOBHBIE 3aKOHBI | IPUHIUTIA paboThI
€CTECTBEHHO- OCHOBaHBI MPUHIIMIIBI | TETIOTEXHUKH B | TEIUIOBBIX MAalIMH C C
HAYYHBIX JUCIUIUINH | ACUCTBUS 00BEKTOB | POdecCHOHATHHOM UCTIOJIb30BaHUEM
B npodeccnoHanbHoi | mpodeccnoHanbHOM JeSITeIbHOCTH - | OCHOBHBIX 3aKOHOB
JIEATEIIbHOCTH nesrenpHOcTH U KoTopbie | (B1.B.12-V.1) TEIJIOTEXHUKH, SBICHUI
UCTOJb3YIOTCS IS U IPOIIECCOB, Ha
peteHust KOTOPBIX OCHOBAHBI
po¢eCcCHOHATBHBIX OPUHIIUIIBL  JIeWCTBUA
3amad - (61.B.12-3.1) 00BEKTOB
npodeccuoHanbHOM
JeSITeTbHOCTH -
(b1.B.12-H.1)

OIIK-4 OO6yuatomuiicst  nomkeH | OOyvaronuiics OOyuaromuiicsi JT0JDKEeH
CHOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJKEH yMETh | BIaJeTh HaBBIKAMH B
WH)KEHEPHBIC 337]a4ll | TePMOJTUHAMUKH U | HCIIOJIb30BaTh OTIpeNIeIeHu ! Mep

C MCIIOJIb30BAaHUEM | TEIIIOMaccooOMeHa OCHOBHbIE 3aKOHBI | TEMJIOBOM  3allUTBl U
OCHOBHBIX 3aKOHOB | HEOOXOMMBbIe IUISL | TEPMOJTUHAMUKH U | OpraHu3alid  CUCTEM
MEXaHUKH, pelieHrsl  MHXKEHEpHBIX | TeIIoMaccooOMeHa oxnaxnenus (b1.B.12-
anekTporexuuky, | 3amad (b1.B.12-3.2) TSt peuienus | H.2)
THJIPaBIIHKH, WH)XEHEPHBIX 3a1a4
TEPMOJINHAMUKH U (b1.B.12-Y.2)
TEMIOMaccooOMeHa
[TK-2 OO6yuarommiicst  mopkeH | OOyvarornuiics OO0yuaromuiicsi JT0JDKEeH
TOTOBHOCTbD K 3HATh bu3nUUeCcKyIo | T0JKEH YMETh | BIAJETh HABBIKAMU
YYaCTHIO B IPUPOTY pa3pabaTbIBaTh aHaim3a
POBEICHUHU TEMI00OMEHHBIX TEPMOJIMHAMMYECKYIO | TEPMOJMHAMUYECKON
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WCCJICTIOBAHHA MIPOLIECCOB ISl TBEPJABIX | MOJAEIH YCTaHOBKH | KAPTUHBI COCTOSTHUS

pabouux u TeN u xuakocreit | (b1.B.12-Y.3) CHUCTEMbl aKTUBHBIMU H
texHonornueckux | (b1.B.12-3.3) MMaCCUBHBIMU

MPOLIECCOB MAIIUH UCTOYHUKAMHU TEIUIOTHI
(b1.B.12-H.3)

noArotoBku Hampasienuto 35.03.06 ArpouHkeHepus,

AIEKTPOTEXHOJIOTHH.

2. Mecto aucunmimabl B ctpykrype OITIOII
Hucnunmuna «TemroTexHuka» oTHOCUTCS K BapuatuBHoi yactu biioka 1 (b.1.B.12) ocHoBHO#
npodeccuoHaIbHON 00pa3oBaTEIbLHON MPOrpaMMBbl aKaJeMHUECKOT0 OakalaBpHara 10 HalpaBJICHUIO

npopuinp -

OnexkTpoobopyaoBaHUEe U

Pasjienbl IucHUNIMHBI U MeKTUCHUNJIMHAPHBIE CBA3H € 00ecneYnBAKIUMHA
(mpexuecTBYOMMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

No | HaumenoBanue DopmMupyeMbIe KOMIETEHIIMT
/i1 | o0ecIeunBaronX Pasnen 1 Pasnen 2 Pasnen 3
(mpeAlecTBYOMINE) U
obecreurnBaeMbIX
(mocnenyromux)
JICITUTUINH, IIPAKTUK
[TpeniecTByronue IUCUUTIIHHBI
1 dusnka OIIK-2, OIIK-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 TUCHUIUIMHBI B Y4EOHOM IJIAHE OTCYTCTBYIOT
5 | I'mmpasiuxa | OINK-2,0IK-4 | OIIK-2,0IIK-4 | OIIK-2, OIIK-4

3. O0bémM AUCHMIVINHBI U BUbI y4eOHOH padoThl

O0beMm nmucuurUnHbl coctaBnseT 4 3auderHeie eaunHunbl (3ET), 144 akagemuueckux wyaca
(manee yacoB). JlucruruinHa nzyvaercs 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 (JI) 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 .
Ne HaumenoBanue pasnena u Bcero S
o,
TEMBI TEMBI 4acoB b 3 3 CP z
g
1 2 3 4 5 6 7 8
Pa3znen 1. Texuuueckas TepMoIMHAMUKA
11 Beenenue. OcHoBHbIE 1 1 < < <
TIOHSITHSI ¥ OTIPECIICHUS
12, TepMoanHaMuyecKue 9 5 4 < 3 <
IPOIIECCHI
1.3. | KpyroBeie npouecchbl 13 1 4 6 2 X
1.4. | Bounsgnoi nap 9 2 4 3 X
1.5. | Bnaxuslii Bo3myx 12 2 4 2 4 X
Pasnen 2 Teopust TernooOMeHa
21, OcHOBBI TEOPUH 9 2 2 4 1 X
TeriooOMeHa
Paznen 3. IlpumeHeHne TEIIOTH B CETCKOM XO3SICTBE
3.1. | KorenbHble yCTaHOBKH 12 2 6 4 X
3.2 | Oromnenue. Bertunsmus 47 2 6 4 35 X
33 OxpaHa OKpy>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 coJep:KaHue TUCHUIINHBI
4.1. Coaep:xanue TUCHUINIMHBI

Paszpnen 1. Texuuyeckasi TepMOAMHAMHUKA

Bsenenue

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

Pabouee Temo. OcHOBHbIE mMapaMeTpbl COCTOSHUS. TepMoAMHAMUYecKass CHCTeMa.
PaBHOBEeCHOE M HEPABHOBECHOE COCTOSHHE. YpaBHEHHME COCTOsSHUS. Temora u padora Kak (popMbl
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 COCTOSIHUS cMecu. OrmpeneneHue Kaxymiencs
MOJIEKYJIIPHOM MAacChl M Ta30BOM MOCTOSHHOM cMecu. OnpeieieHre T1aBJIeHU KOMITIOHEHTOB.

Temnoemkoctb. MaccoBas, oObeMHass M MOJIIpHAsi TEIUIOEMKOCTU. TemIoeMKOCTh IpH
MOCTOSSHHOM O00BEME W JIaBJICHHH. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIepaTypbl M JaBJICHHUS.
Cpenusis ¥ HUCTUHHAS TEIJIOEMKOCTH. DOpMyibl M TaONMIBI JJisi ONPEACIICHHUS TEIJIOEMKOCTH.
TemnmoemMkocTh cMecu paboyuXx Tel.

ITepBblii 3ak0H TepMoauHAMUKH. CymHOCTh 3akoHa. DopMmynupoBKa 3akoHA. AHAIUTUYECKOE
BBIp@KECHUE 3aKOHA JIJISi OTKPBITBIX MU 3aKPBIThIX cucTteM. OrmnpeneneHue padOThl U TEIJIOTHI Yepes
TEPMOJMHAMUYECKUE TTapaMETPbl COCTOSIHUS, PV-AHarpaMmmMa. JDHTAJbIIUS.

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

TepMoguHaMHUYeCKHe MPOLECCHI

OO1mee MoHSATHE O TEPMOJAMHAMUYECKOM Tiporiecce. OOIMe METOIbI UCCIICAOBAHUS TPOIIECCOB
U3MEHEHUS COCTOSHUS pabounx Tten. M3o0paxenue B koopauHartax PV u T1S. OcHOBHBIE
TEPMOJUHAMHYECKHE MPOLIECChI: U30XOPHBINA, N300apHBINA, N30TEPMUICCKHI, aquabaTHBI — YaCTHBIE
CJIy4au IOJIUTPOIHOTO 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 TEIUIOTHhL. M300pakeHne HMKIOB B PV- U TS- nuarpammax. TepMoJIWHAMHYECKHE U
skcepruueckue KIIJ] nuknon. CpaBHuTenbHbIM aHam3 nukioB JIBC.

[{ukier ra3orypOuHHBIX ycTaHoBOK (I'TY). Ilukina ¢ M30XOpPHBIM M HM300apHBIM IOJBOJIOM
terioTel. PerenepatuBHble 1ukiabl ['TY. HM3o0pakeHne UUKIOB B PV U S jAMarpaMMax.
Tepmonnnamuueckue KIIJI nuknoB. CpaBHuTenbHbli ananu3 nukios ['TY.

[Mukn wuaeanbHOro Komrmpeccopa. Kiaccudukaius KOMIPECCOPOB U MPHUHIMI ACHCTBUS.
WunukatopHas auarpamma. M3orepmuueckoe, aguadarHoe U noiauTponHoe cxarue. IlonHas paboTa,
3aTpadeHHas Ha MPUBOJ KoMIipeccopa. MHorocrymneHn4aroe cxxatue. M3o00paskeHue UKIoB B pV- 1 TS-
nuarpammax. KIT/] komnpeccopa.

[{ukn xomoauiIbHBIX ycTaHOBOK. Kiaccudukaius XOIOAUIBHBIX yCTaHOBOK. PabGouume Tena.
XonoauabHbIN  KO3(POUIIMEHT U  XOJOJOMPOU3BOAUTENBLHOCTh. [IWKII BO3MYIIHONW XOJOAMILHON
ycTaHOBKU. [[WMKIBI MapoBBIX KOMIPECCHOHHBIX YCTaHOBOK. I[lonsitue 00 aOCOpOIMOHHBIX U
MApOKEKTOPHBIX XOJOAWIBHBIX YCTAHOBKAX.

TennoBoit Hacoc. [IpuHIMIT pabOTHI TETIIOBOTO HACOCA.

Boasinoii map

duznyeckoe cocTosiHue BemlecTBa. [Iporecc mapoobpazoBaHus B PV- U TS- KOOpAMHATAX.
Tepmonunamuueckue TaOMHIBI BOJABI U BOJSHOTO mapa. Pv-, Ts-, IS- amarpaMmbl BOJSIHOTO Mapa.
Pacyer TepMoaMHAMHUYECKUX MPOLIECCOB BOASHOIO Tapa ¢ MOMOIIb0 Tabmui. [IpuHnunuanbHas
cxeMa nmapocwioBoil ycTaHOBKH. [{ukn PenknHa. BiusiHMe HadanbHBIX M KOHEUYHBIX MApaMEeTPOB 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 COCTOSIHHS BIAXHOro Bo3ayxa. |d- amarpamma BiakHoro Bo3ayxa. Pacuer
OCHOBHBIX TIPOIECCOB (TIOJIOTPEB, CYIIKAa, CMECH BO3yXa U Pa3IMYHbIX MapoB).

Paszgen 2. Teopusi TenmioodmMeHa

OcCHOBBI TEOPHUH TEMJIO0OMEHA

[Ipeamer u 3amaun Teopuu. 3HAUCHHUE TETUIOOOMEHA B MMPOMBINIIIIEHHBIX Tporieccax. OCHOBHBIE
MOHATUS U OIpeleseHus. BUabl nepeHoca TEeIIoThl: TEMIONPOBOJIHOCTb, KOHBEKLIMS U HU3JIyYCHHE.
CnoHBIH TEr1000MEH.

TemooOMeH TemIonmpoBOIHOCThIO. OCHOBHBIE TOHSATUS M ompeneieHus. 3akoH Dypbe.
HuddepenunanbHoe  ypaBHEHHE  TemIonpoBogHOCTH.  Kod3puuueHT  TerionpoBOAHOCTH.
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TenmonpoBOAHOCT,  OJHOCIOMHOM W  MHOTOCIOMHOM IUIOCKOM CTE€HKH, MWIMHAPUYECKOW U
chepuuecKoil CTEHOK.

KonBekTuBHBI TemiooOMeH. OCHOBHBIE TOHATHSI W OMpesernceHus. YpaBHeHue HproToHa-
Puxmana, KO3 GHUIMEHT TEIIOOTAAYH.

TemnooOmen nznydenreMm. OCHOBHBIC MOHATHS U ONPEEICHUS, TEIUIOBOM OanaHC Jy4yUCTOrO
TEII000MeHa. 3aKOHBI TEIUIOBOTO U3Ty4eHus. TermiooOMeH U3 Ty4eHUEM MEXY TeIaMu.

Cnoxnbiid TermooOMeH. Teruionepenavya depe3 OJHOCIONHYI0O M MHOTOCJIOWHYIO IUIOCKYIO,
WINHAPUYECKYI0, chepuyeckyto cteHku. Koadduuuent reronepenaun. TernoBast H30sA1HsL.

OcHOBBI pacyeTa TEMJI00OMEHHBIX ANNAPATOB

Haznauenue, kmaccudukanus M CXeMbl TEIUIOOOMEHHBIX ammaparoB. [IpuHuun pacuera
TEIUIOOOMEHHBIX ammnapaToB. KOHCTPYKTHBHBI M MOBEPOYHBIM pacyeT TenJ00OMEHHBIX almapaToB.
Cpennuii temneparypHblii Harop. COBpeMEHHBIE KOHCTPYKIMM TpyO4yaThlX W IJJACTMHYATBIX
anmnaparos.

Pa3nes 3. [IpuMeHeHue TeNJIOThI B CeJIbCKOM X031 CTBe

KoresbHbIe yCTAHOBKH

TonnuBo, €ero BUAbl U XapaKTEPUCTUKU. DJIEMEHTAPHBIM COCTaB TOIUIMBA. TeruioTa CropaHus
TOIIMBA. Y CJIOBHOE TOILUINBO. [Ipo6ieMbl 5KOHOMUM TOIIMBA U ITyTH ee perieHust. OCHOBBI TOPEHUs U
OopraHu3anys CKUIaHMs TOILIMBA. PacueTsl mponeccoB TOpeHUs pa3iWyHbIX BHJIOB TOIUIMBA.
Teopernueckoe onpeneneHne He0OX0MMOro KoaruuecTBa Bo3ayxa. Koadduuuent nzbpitka Bo3nyxa.

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

Oronienne

MoOIHOCTb CUCTEMBI OTOIICHHUS.

OO6mme cBeneHus, KiaacCHU(UKAIMS CHUCTEM OTOIUICHHS. BHIIBI TEriIoHOCUTENeH cucremM
oromienust. OrtonurenbHble (HarpeBaTenbHble) mHpubopsl. Kiaccudukaumsa. TeruioBolt pacuer
OTOMHTENBHBIX TPUOOpoB. CucteMbl BOASHOTO ororuieHus. Kiaccudukanus u yCcTpoHCTBO cHCTEM
BOJIIHOTO oToIUieHus. Bo3nymHoe otorutenue. Knaccugukainus u ycTpoCTBO CHCTEM BO3IYIIHOTO
ororieHus. [IpuHunel pacyera.

Bentuasnus

Mukpoxknumar  nomewmeHus.  Ilapamerpel  mMukpokinmmara.  BimsHume — nmapameTpos
MHUKPOKJIMMAaTa Ha MNPOAYKTHBHOCTH CEIbCKOXO3SMCTBEHHOrO Mpou3BoAcTBa. Kiaccuduxauus u
YCTPOMCTBO CUCTEM BEHTWISLMHM U KOHAMIIMOHUPOBAHUS Bo3ayxa. Pacuer Bo3ayxoodbmeHa. Beibop u
pacuer oOopynoBanus. IlpuMeHeHHe TENmIOTHl B KYJNbTUBALMOHHBIX COOpYXeHUsX. Cucrembl
BEHTWISILIUM U OTOIUICHUS dKUBOTHOBOAUECKUX MoMelleHuH. [1opsa1ok mpoeKTUpOBaHus BEHTUIISILIUUL.

OxpaHa okpy»kamuei cpeabl

Bri6pocsl B aTMocdepy (TEIIOreHepupyIOIIUX YCTPOMCTB, OT BEHTHIISILIMOHHBIX CUCTEM) U MX
BIIMSIHME Ha OKpYyKarollyto cpeny. [IpenenbHo-10MycTHMbIe KOHIIEHTPALlMU BBIOPOCOB B aTMochepy
(ITIK): makcumalibHO-CYTOUHBIE B cpefHecyTouHble. Paccessnue Bpennocreld B armocdepe. [lonstue
0 mpenaenbHO-nomycTuMbIX BbiOpocax (IIBJI). IIpumenenue ¢GuibTpoB M JIpYyrux YCTpOMCTB st
OUYHCTKHU BHIOPOCOB.

OcHoBBI JHeprocoepekeHnst
OcCHOBHBIE HaIlpaBJIEHUS SKOHOMUHN 3HEPrOPECYPCOB B arpONPOMBIIUICHHOM KoMmIuiekce. [1oBbienue
3(G(GEKTUBHOCTH SHEPreTUYECKOr0 M SHEProucrHojb3yrouiero obopynoBanus. lcmonb3oBaHue
TEIJIOTHl YJAISIEMOr0 BO3AYyXa JXMBOTHOBOAYECKUX ITOMEIICHUN. YTUIN3alHOHHBIE YCTAHOBKH,
MoKa3aTen ux paboTbl

4.2. Conepxanue JeKI Ui



n/n

HaumenoBanue nexknuii

Kom-Bo
YacoB

BBenenue. OcHOBHBbIE IOHSITHA U ONpPee/IeHUs

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

TepmoauHamMu4ecKkue nNpouecchbl
OOuiee noHATHE O TEPMOJUMHAMUYECKOM IIporiecce. M300paxeHnue B KOOpAHHATaX
pVv u Ts. OcHOBHBIE TEPMOAMHAMUYECKUE TIPOLIECCHI

Kpyrosbie npoueccol

OOmiee nmonstue 0 KpyroBoM mnpouecce. IIpsmoit u oOparusiii mukn Kapno, ux
ananmu3. Tepmomunamuueckuii KII[ un xomomwnbhbld KOdGGuueHT. [IUKIIBI
nsurarens BHyTpeHHero cropanus (IBC). Llukibl ra3oTypOMHHBIX YCTaHOBOK.
Mukn wuneanpHoro kommpeccopa. LMK XOJIOAWIBHBIX YCTaHOBOK. TermsoBoil
Hacoc. [IpuHiun paboTsl TEMIIOBOTO HAcOCa.

Boasinoii map

dusnueckoe cocrosiHue BemecTBa. IIpouecc mapooOpazoBanus B PV u TS
KoopauHaTax. Pacdyer TepMoIMHAMUYECKHX MPOIECCOB BOISHOrO Tapa ¢
nomMompo Tabmun u IS- auarpamwmel. [lpuHnunuanbHas cxema MapOCUIIOBOM
ycraHoBkU. [{ukn Penkuna. BiausHue HavyanbHBIX M KOHEYHBIX MapaMeTpPOB Ha
tepmuueckuit KI1/] mukna Penkuna. M3o06paxkenue nukmna pv, Ts, IS- nnarpammax.
[TyTu noBBIIIEHUS] 5)KOHOMUYHOCTH MAPOCUIIOBBIX YCTAHOBOK.

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

OcHoBbI Teopuu TemjaooOMeHa. Ilpenmer u 3amaun Teopuu. Buiel mepenoca
Te1oThl. TernooOMeH TemIonpoBoIHOCThIO. 3akoH @Dypbe. KoHBEKTHBHBIN
TeruiooOMeH.  YpaBHenne Hrprorona-Puxmana. TemmooOMeH — HM3ITydeHHEM.
Croxublil TeruioooMeH. Koaddunment Tennonepenauu. Temopas n3onsuusl.

Koteabnble ycranoBkH. TOIUINBO, €ro BUJBI U XapaKTEPUCTUKU. DIIEMEHTApHBIH
COCTaB TOIIMBA. TemjaoTa CropaHusi TOIUIMBA. YCIOBHOE TOIIMBO. [IpoGiiemsl
SKOHOMMH TOIUIMBA U MyTH ee peuieHus. OCHOBBI TOPEHHS M OpraHu3aLus
C)KMIaHUs TOIUIMBA. PacdeTsl MpoLeccoB TOPeHUs pas3lInYHbIX BHJIOB TOIJIMBA.
Teoperuueckoe onpeeneHre Heo0XoMMOro koauuectsa Bo3ayxa. Koadduument
n30bITKa BO3AyXa. KoTinel M KOTenbHbIE YCTaHOBKM. (OCHOBHBIE IOHSATHS.
Knaccudpukanmss ©u  yCTpOWCTBO  TMApOBBIX W BOAOTPEHHBIX  KOTJIOB.
Temmonocurenu. OCHOBBI TEIUIOBOTO PacyeTa KOTEIbHBIX arperaroB. TemioBoi
6ananc KIIJ[ korenpHOro arperara. Pacxon TomimBa, yaeabHBIM pacxo/ TOIIINBA.
BcnomorarensHoe 000py/10BaHHE KOTEIbHBIX YCTAHOBOK.

OTtonuienne. Benrunsuus

MomHocTs cuctembl oToruieHus. OOmue cBeAeHus, KiIacCUpUKaALMs CHCTEM
oToruieHua. Buapl TermoHocuteneil cucteM  ororuieHus.  OTONMTENIbHBIE
(narpeBatenbHble) pubopsl. Knaccudukanus. TernoBoil pacyeT OTONUTEIbHBIX
npubopoB. Cucrembl BoAsHOro ortoruieHusd. Kiaccudukanuss u  ycTpoilcTBO
CHCTEM BOJSHOrO OTOIUIeHUs. Bo3aymHoe otoruenue. Knaccudukanus u
YCTPOMCTBO cHCTEM BO3AYIIHOTO oToryieHus. [IpunHuumnel pacuera. MUKpOKIUMAT
nomenieHus. Ilapamerpsl Mukpoknumara. BiausHue nmapaMeTpoB MHUKpPOKIMMAaTa
Ha MPOJYKTHUBHOCTH CEIbCKOXO3SHWCTBEHHOro Mpou3BojacTBa. Kiaccubukauusa u
YCTPOMCTBO CHUCTEM BEHTWIAIMM M KOHAMLMOHUPOBAaHUS Bo3ayxa. Pacuer
BO31yX000MeHa. Bbibop 1 pacueT o0opyaoBaHUsI.

Oxpana okpy:xawmeii cpeabl. OCHOBBI JHeprocoepeKeHnst
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BriOpocsl B atmocdepy (TemIoreHepupyomux yCTpOHCTB, OT BEHTHIIALMOHHBIX
CHUCTEM) M HX BIHUSHHME Ha OKpYXarwllylo cpeny. lIpenenbHO-m10MyCTHMBbIE
KOHIIeHTpauuu BbeIOpocoB B armocdepy (IIJIK): makcumanbHO-CyTOYHBIE U
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. Copep:xanue 1a00paTOPHBIX 3aHATHI
Ne . Kon-Bo
W HaumeHnoBanue 1a00paTOPHBIX 3aHATUN 4acoB
1. | Onpenenenrie n300apHOM TETUIOEMKOCTH BO3IyXa 2
2. | OnpeneneHue X0a0IUIbHOTO KodhuimenTa 2
3. | V3y4yeHue CBOMCTB BIQYKHOTO BO3JTyXa 2
4. | OnpeneneHre OTOMUTEILHOTO KOA(PUITMEHTa KOHAUIIMOHEPa 2
5. | M3ydenue nporiecca oCymeHus BO3yXa KOHICHCAIIHOHHBIM CITOCOOOM 2
6. | Onpenenenue kodduImeHTa KOHBEKTUBHON TEIIOOTIauU 2
7. | Onpenenenne ko3 GUIMEHTA TEIIOMPOBOHOCTH CTPOUTEIHLHOTO IeCKa 2
8 HccnenoBanmne pexuma MOpIMOTOKa B TEIMNIOOOMEHHUKE «Tpyba B TpyoOe». 9
" | UccnegoBanue pexxruMa MpOTHBOTOKA B TEIIIOOOMEHHUKE «TpyOa B TpyOe».
9. | Usydenue ycTpoiicTBa KOTEIBHOH YCTAaHOBKH 2
10. N3ydyeHne KOHCTPYKIMH KapOTPyOHO-IBIMOTAPHOTO MAapOBOr0 KOTIA HU3KOTO 9
nasnenus (Ha npumepe [[-721A)
11. | Usyyenue mpoliiecca XUMBOJOOUYUCTKH 2
12. | V3y4yeHue TEMI0BOI CXeMbI TApOBOTO KOTJIA 2
13. | M3y4yeHue TemaoBoil cXeMbl BOIOTPEHHOT0 KOTIa 2
14. | CrocoObl U cpesicTBa ONpeACICHUs TapaMeTPOB PabOThI BEHTHIISITOPA 2
15. | Onpenenenue paboyeit TOUKH BEHTUIISITOPA 2
16. | UccnenoBanue Bo3ayxopacnpeAaenuTeNs paBHOMEPHOU pa3aun 2
Htoro 32
4.4. Conep:xanne NPAKTHYECKUX 3aHATHI
Ne . Kon-Bo
i HanMeHnoBaHue MpakTUYECKUX 3aHATUN qacon
1. Pacyer Bo31yx0ooOMeHa >KHBOTHOBOJYECKHX TOMEIICHHM 2
2. TertoBoii 0aaHC KUBOTHOBOYECKHUX [TOMEIIEHUHA 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. Buzpl caMOCTOSATENBbHOM paboThl 00yUaroMMXCs

Bugsr camocrosTensHOI pa6OTBI o6yqalom1/1xc;[

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

Texanveckoe TepMoAMHAMUKA 13
Teopus TenmooOMeHHUKA 10
IIpuMeHeHNe TEeIIOThI B CEIBCKOM XO351CTBE 10
Hroro 53

4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOoThI 00yUYarOImUXCs

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 TemIOTH Yepe3 orpa)xIalone KOHCTPYKIIUU 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 YAAJICHUU U3 TIOMEIICHUS 2

M30BITOYHON TEIJIOTHI U BIIATH
14 | Bo3nyxooO6MeH no A0NyCTUMOM KOHIIEHTPAIMK YTJIEKHUCIOro ra3a 2
15 | Bo3ayxooOMeH mo HOpMaM pacxoja cBexxero Bo3ayxa Ha 100 kr 2
YKUBOM MacChl )KUBOTHOTO (TITHIIBI)
16 | MomHOCTh CHCTEMBI OTOTUICHHUS 2
17 | Pacuer kanopudep 2
18 Br100p crucTeMbl BEHTUIISIIUN 2
19 | [IpuHIMIHManpHAS cXeMa U a3pOIMHAMUYECKHI pacueT IPUTOYHON 2
KaMepbl
20 | AspoauHaMHYECKHd pacueT HarHeTaTeNbHOM YaCTH BeHTUIISIIUOHHOM 5
CeTH
21 | BeiOop u pacyeT MOITHOCTH MPHBOJIA BEHTHIIATOPA 2
22 | Pacuer BO31yXOBBIOPOCHBIX HIAXT 2
23 | OCHOBBI YHEPTOCOEPEIKEHHS 1
Hroro 53

5. YueOHO-MeTOANYeCKOe o0ecneYeHrne CaMOCTOAITeIbHOM padoThl 00y4aromuxcst

YuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnmoreke dI'BOY BO OxHo-
VYpaneckuii 'AY:

1. Metonuueckne yKazaHus I CaMOCTOATENbHOW paboThl mo mucnumiinHe "TemmoTexHuka"
[DnexkTpoHHBINH pecypc] : A 00y4arommxcs MO HalpaBICHUIO MOATOTOBKK OakanmaBpos: 35.03.06
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ArpoumxeHepus. [Tpodunu: OnexTpoobopyaoBaHUe " 3JIEKTPOTEXHOJIOTHH;
DIEeKTPOTETUIO00ECTICUeHHE  MYHUIIMIAIBHBIX  00pa3oBaHUM;,  DJIEKTpPOOOOpYyIOBaHHWE  H
aBTOMATH3ALMS TEXHOJOTMYECKUX IMPOLECCOB; DJIEKTPOCHAOKEHHE MPEeNNpUATUN (TPUKIATHON).
®dopma o0yueHus - ouHas, 3ao0uHas / cocT.: I'. A. Kpyrnos, O. A. I'ycera, O. C. Bonkoga ; FOxHo-
VYpansckuii 'AY, Uucturyt arpoumkenepun .— Yensounck: FOxuo-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

Jis ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywaromuxcst tpedoBanusm PI'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. OCHOBHAS U JONOJIHUTEIbHAS YueOHasl JIuTepaTypa, HeoOXoAuMasi 1Jis 0CBOEHMSI

JTUCIHHUIIINHBI

OcHoBHas 1 JONOJHHUTENNbHAS yueOHas TuTeparypa umeercs B Hayunoii  Oubnmoreke 51

ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xuo-Ypansckuii [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 ¢. PexwunMm mocryra:

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

Kpyrmiios I'. A. Temnorexuuka [DaekrpoHHbIA pecypcel: yueb. nocodue / I'. A. Kpyruos, P. U.

bymrakoBa, E. C. KpyrmmoBa. Mocksa: Jlawp, 2012.- 208 c¢. PexunMm 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 JIOCTYIIA:

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

JlonoIHUTeIbHAS JINTEpPaTypa

AmepxaHoB P. A. Dkcrutyatanusi TEMJIOPHEPreTHUYECKHX YCTaHOBOK M cucteM [Tekcr]:
yuebnuk / P. A. Awmepxanos, I'. Il. Epomenko, E. B. IllenumanoBa ; mox pea. P. A.
AwmepxanoBa. M.: Dueproaromuznat, 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. Kpyrnosa. CII6.: JIlans, 2010.- 208 c.

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

Iepuoauyeckue U31aHuA:

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

«MexaHu3aiusi W OJCKTpUHUKAIUS  CEIbCKOTO  XO3siicTBay,  «CHOMpPCKHI  BECTHHK
CEJIbCKOXO3SIMCTBEHHON Haykn», «CelbCKOXO3SIMICTBEHHBIE MAlIMHBI UM TEXHOJIOrUW», «Poccuiickas
CEJIbCKOXO035MCTBEHHAS HayKa», «CBETOTEXHUKA», « DHEPTOHAA3Z0PY.

8. Pecypchbl nHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHEeT», HEOOX0AUMBbIE
AJIsA OCBOCHUSA JUCHUITIJIMHBI
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1. Enunoe oKHO nocTyna K yaeOHO-MeToandeckumM pa3zpadboTkam https://roypray.pd
2. BBC «JIanw» http://e.lanbook.com/

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

9. MeToauuyecKkue YKazaHus 1Jisd oﬁyqamumxcsl 10 OCBOCHHUIO JUCHUITJIHHBI

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 Ui TOATOTOBKM OakalaBpoB, OOYYalOMIMXCS IO HAIPaBICHHIO
35.03.06 "Arpoumxenepusa', mpodmiab "IieKkTporemioodecrneueHne MYHUIMITAIBHBIX
obpazoBanmii" / coct.: I. A. Kpyrmo, O. C. BonkoBa ; HOxuo-Ypanbckuit 'AY .—
Yensounck: FOxuo-Ypansckuii 'AY, 2016 .— 32 c. : uin., tabn. — 0,9 MB .— [locTtyn u3
JokanpHOU cetw : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Joctyn u3 cetu UnTepHeT:
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
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM,

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

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

- «CenbX03TeXHUKa» (aBTOMaTU3UPOBaHHAs CIIPAaBOYHAs CUCTEMA).

ITporpammuoe obecrneucure: Kompas, AutoCad.

11. MaTepuajbHoO-TexXHHYecKasi 0a3a, HeoOXoauMMasi /151 OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMpolecca No AUCHHUIINHE

IMepeyeHb yueOHBIX J1a00paTOPHii, ayTUTOPHIi, KOMIIBIOTEPHBIX KJIACCOB
1. JIaGopaTopusi TEXHUYECKOW TePMOTUHAMUKI

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 GopMBbI 00pa30BaTEJIbHBIX TEXHOJIOTHIH

W1 3aHATHUS
Jlexuun I3 113
®dopmbl pabOTHI
Y4eOHbIe TUCKYCCUH - - +
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1. KommereHnuu ¢ ykazaHueMm dTana ux ¢gopmupoanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi quciumimie GopMUpyIOTCs Ha IPOABUHYTOM dTare.

[Tnanupyembie [Tnaaupyemblie pe3yabTaThl O0OYyUYCHHUS 11O JUCIIUILIINHE
pe3yibTaThI
ocsoernd OLIOI 3HAHUS YMCHHUS HaBBIKU
(KOMIIeTEHIIUN )
OIIK-2 OO6yuaromuiicst  moipkeH | OOyvaronuiics OO0yuaromuiicsi JT0JDKEeH
CHOCOOHOCTH K 3HAaTh OCHOBHBIE 3aKOHBI | JOJDKEH YMETh | BIAJIETh HABBIKAMU
UCIOJIb30BaHUIO TEIUIOTEXHUKH, SIBICHUS | UCIIOJIb30BATh IPOBEJCHUS  aHalu3a
OCHOBHBIX 3aKOHOB | U TPOIIECCHI, HA KOTOPHIX | OCHOBHBIE 3aKOHBI | IPUHIIHIIA paboThI
€CTECTBEHHO- OCHOBaHBI MPUHIIMIIBI | TETIOTEXHUKH B | TEIUIOBBIX MalIMH C C
HAYYHBIX JUCHUIUINH | JCHCTBUS 00BEKTOB | IPOQecCHOHATHHOM UCTIOJIb30BaHUEM
B npodeccuoHanbHoi | mpodeccnoHanbHOM JeSITeNIbHOCTH - | OCHOBHBIX 3aKOHOB
JIEATEIIbHOCTH nestenpHOCTH U KoTophie | (B1.B.12-V.1) TEIJIOTEXHUKH, SIBICHUI
HCIOJIb3YIOTCS TUISE u MPOIIECCOB, Ha
pelIeHus KOTOPBIX OCHOBAHBI
npodeccnoHambHbIX OPUHILIUIIBL  JICWCTBUA
3amgay - (b1.B.12-3.1) 00BEKTOB
npodeccuoHanbHOM
JeSITeTbHOCTH -
(b1.B.12-H.1)

OIIK-4 OO6yuaromuiicst  nopkeH | OOyvaronuics OOyuaromuiicsi JT0JDKEeH
CIIOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJKEH YMETh | BIaJETh HaBbIKAMH B
WH)XCHEPHBIC 33JIa4H | TCPMOJIUHAMUKH U | HCIIOJIb30BATh OTIpeNIeICHU mep

C HCIOJB30BAaHUEM | TEIJIOMAacCOOOMeHa OCHOBHBIE 3aKOHBI | TEIUIOBOM  3allUTBl U
OCHOBHBIX 3aKOHOB | HEOOXOMMBbIe JUISL | TEPMOJTUHAMUKHU U | OpTaHW3alil  CHUCTEM
MEXaHUKH, pelieHrs  MHXXEHEPHBIX | TerioMaccooOMeHa oxnaxaenus (b1.B.12-
anekTporexuuky, | 3amad (b1.B.12-3.2) TSt peuienus | H.2)
THIPaBIIHKH, WH)XCHEPHBIX 3a/1a4y
TEPMOJTUHAMUKHA U (b1.B.12-Y.2)
TEIIOMaccooOMeHa
[TK-2 OO6yuatomuiicst  nomkeH | OOyvaronuiics OOyuaromuiicss JT0JKEeH
TOTOBHOCTb K 3HATh (bu3NYECKYIO | JOTKEH yYMETh | BIAJETh HABbIKAMU
Y4aCTHIO B IPUPOTY pa3pabaTbIBaTh aHanmm3a
IPOBEJICHU U TEMI000MEHHBIX TEPMOAMHAMHUYECKYIO | TEPMOJAUHAMUYECKOM
UCCIIEIOBaHUI MPOIECCOB /ISl TBEPABIX | MOJEINb YCTAaHOBKH | KAPTHHBI COCTOSTHUS
pabounx u TeN u xuakocteit | (b1.B.12-Y.3) CUCTEMbl AKTUBHBIMU U
texnonornueckux | (b1.B.12-3.3) MMaCCUBHBIMU
IPOIIECCOB MaIIUH UCTOYHUKAMHU TEIUIOTHI
(b1.B.12-H.3)

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

[Tokazarenu | Kputepuu u mikana oleHMBaHUS PE3yJIbTaTOB 00yUEHHs 110 TUCIUILIIMHE
onennBanus | HepocratouHblid JlocTatouHslit Cpennuil ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.B.12-3.1 | OGyuarommiics He | OOyqaronuiics OOyuatomuiics ¢ | OOyvaronuiics ¢
3HaeT OCHOBHBIE | ClIabo 3HAeT | He3HAYUTEIbHBIMH | TpeOyeMoil
3aKOHBI OCHOBHBIE  3aKOHBI | OIIMOKaMH U | CTENEHbIO MOJHOTHI
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TETUIOTCXHUKH, TETUIOTCXHUKH, OTJENIbHBIMU U TOYHOCTH 3HAET
SIBIICHHSI U | SIBJICHUS U | mpoOenaMi  3HAeT | OCHOBHBIC  3aKOHBI
MPOLIECCHI, Ha | MPOIIECCHI, Ha | OCHOBHBIC 3aKOHBI | TEIUIOTEXHUKH,
KOTOPBIX KOTOPBIX OCHOBaHBI | TEIJIOTEXHUKH, SIBIICHHSI u
OCHOBAHBI MIPUHITUTIBI SIBJICHHSI U | TIPOIIECCHI, Ha
TIPUHITUITBL JecTBUS OOBEKTOB | MIPOIIECCHI, Ha | KOTOPBIX OCHOBaHbI
JCUCTBHUS poeCCHOHAILHON | KOTOPBIX OCHOBAHbBI | IPUHIUITHI
00BEKTOB JeSITeTbHOCTH U | IPUHIIMITBI JEHCTBUSL OOBEKTOB
npodeccHoHaIbH | KOTOpPBIC NEUCTBHS OOBEKTOB | MPOPECCUOHATBLHOIM
Ol JIESITENIbHOCTH | UCIIOJIB3YIOTCSL JIJIsl | PO(ECCHOHATBHON | ESITEeNbHOCTH u
" KOTOPBIE | peIIeHUs JeSITETbHOCTH U | KOTOpBIC
UCIIOJIb3YIOTCS npodecCHOHATIBHBIX | KOTOpPBIC UCIIOJIB3YIOTCSL  JUISI
ISt peleHus | 3a1a4 UCTIONB3YIOTCS ISl | PEUICHUs
npodeccHoHaIbH peuieHus poheCCUOHATIBHBIX
BIX 33/1a4 npoeCCUOHATIBHBIX | 3a7a4

3agad

b1.B.12- V.1 | Obyuaromuiics He | OOyuaromuiics OOyuarommmiics OOyuarommiics
yMeeT cnabo yMEET | yMeeT ymeer
UCII0JIb30BATh UCII0JIb30BATh UCII0JIb30BATh UCII0JIb30BATh
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI
TEIUIOTEXHUKH H | TEIUIOTEXHHUKH U | TCIUIOTCXHUKH M | TCIUIOTCXHUKH U
MOHSATUS B | IOHATUS B | TIOHATHUS B | IOHATHUS B
npodeccnoHalibH | podeCCHOHANBHON | MPodecCHOHATBHON | TpodecCHOHATEHOM
Ol ICATENIBHOCTU | IEATEIILHOCTH JeSITeTIbHOCTH C | IeATENbHOCTH

HE3HAYNTEIIbHBIMU
3aTpyAHCHUSIMHU

b1.B.12-H.1 | Obyuarommuiics He | OOyuaronuiics OOyuarommiics ¢ | OOy4aromuiics
BJIQJICET cnabo BJIQJICCT | HEOOIBITUMHU CBOOOJHO  BJIAJICET
HaBBIKAMHU HaBBIKAMHU 3aTPyAHCHUSIMH HaBBIKAMHU
MIPOBEICHUS MIPOBEICHUS BJaJICCT HABBIKAMU | IPUMCHCHHS
aHam3a aHaIM3a TIPUHIUIA | IPOBEIACHUS MIPOBEICHUS
MPUHIUIA paOOThl | Pa0OTHI  TEIJIOBBIX | aHAKM3a TNPHUHIIMIA | aHAJIK3a TMPUHIIAIA
TEIUTOBBIX MAIIHH | MaIIWH c C | pabOTBI  TEIUIOBBIX | paOOTHI  TETUIOBBIX
c C | HCIIOJIb30BaHHEM MaIluH c C | MamuH c c
UCIIOJIb30BAHUEM | OCHOBHBIX 3aKOHOB | MCIIOJIb30BAaHUEM UCIIOJIb30BAHUEM
OCHOBHBIX TETUIOTEXHUKH, OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB SIBJICHU U | TEIUIOTEXHHUKH, TEIUTOTEXHUKH,
TETUIOTEXHUKH, MIPOIIECCOB, Ha | SIBIICHUM U | SIBICHUH u
SIBJICHUI U | KOTOPBIX OCHOBAHBI | MPOIECCOB, Ha | MPOIIECCOB, Ha
MIPOIIECCOB, Ha | TIPUHIIMIIBI KOTOPBIX OCHOBaHBI | KOTOPBIX OCHOBaHBI
KOTOPBIX JEHCTBUS OOBEKTOB | IPUHITUITHI MIPUHIATTBL
OCHOBAaHBI npoeCCHOHATLHON | ACUCTBUS OOBEKTOB | JCUCTBUS OOBEKTOB
MPUHIIUIIBI JEATEIIbHOCTH npodeCCHOHANIBHON | TTpoeccoHambHOM
JeHCTBUSA JCSITeTbHOCTH JIeSTEIIbHOCTH
00BEKTOB
po¢eCCHOHAIIbH
OH IEeSATENBbHOCTH

b1.B.12-3.2 | OGyyaromuiics He | O0yqaromuiics OOyuatonmiics ¢ | OOyuarommiics ¢
3HaeT OCHOBHBIE | CIIab0 3HACT | HE3HAYUTENLHBIMH | TpeOyeMoi
3aKOHBI OCHOBHBIC  3aKOHBI | OIIMOKaMHU U | CTETICHBIO TOJHOTHI
TEPMOJUHAMHUKHU U | TEPMOJAUHAMHUKH H | OTACIIbHBIMU U TOYHOCTH 3HAET
TEIIOMacCOOOMEH | TeIIOMaccooOMeHa | Mpo0eaMu  3HAeT | OCHOBHBIC  3aKOHBI
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a HeoOXOoIuUMBbIC | HEOOXOAUMEBIE MJIsS | OCHOBHBIE 3aKOHBI | TEPMOJAMHAMUKH U
VTSt pEIIeHUs | pelIeHus TEPMOJWHAMHUKH H | TEIIOMAaccoOOMeHa
WHXCHEPHBIX WHXCEHEPHBIX 33724 | TeIioMaccooOMeHa | HEOOXOAUMBIE IS
3ama4 HEOOXOJUMBIC ISl | PEUICHUs
pelieHus WHXCHEPHBIX 337124
WH)KCHEPHBIX 3a/1a4
b1.B.12- V.2 | Obyuaromuiics He | OOyuaromuiics OOyuarommiics OOyuvarommiics
ymeer crnabo yMEET | yMeeT yMeeT
HCIIOJIb30BaTh WCIIOJIb30BATh UCIIOJIb30BATh UCIOJIb30BATh
OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC  3aKOHBI
TEPMOJAMHAMHKY ¥ | TCPMOJUHAMUKA W | TPMOJUHAMUKA U | TEPMOJUHAMHUKA U
TEIIOMAacCOOOMEH | TeIrIoMaccooOMeHa | TeruioMaccooOMeHa | TerioMaccooOMeHa
a Ui pElICHUs | HEOOXOAUMBIE IS | HEOOXOMUMBIC IS | HEOOXOJUMBIC IS
WH)KCHEPHBIX pereHws peleHHs peeHHs
3amaq WHXCHEPHBIX 3a71a4 | MH)KCHEPHBIX 33/1a4 | HH)KEHEPHBIX 3a/1a4
b1.B. 12-H.2 | OGyuarommiics He | OOyqaronuiics Oo6yuatomuiicss ¢ | O0yyaromuiics
BIIQJICCT cimabo BIIAJICET | HEOOIBIIMMHU CBOOOJHO  BIIAJEET
HaBBIKAMU B | HAaBBIKAMU B | 3aTPYIHCHHUSIMHU HaBBIKAMHU B
OTIPE/ICTICHUU MEp | ONMPENEICHHH MEp | BIaJeeT HAaBBIKAMH | ONPEACICHUU  Mep
TEIUIOBOM 3aIUTHI | TETUIOBOM 3allIUTHI U | B ONPEICICHUU MEp | TCIUIOBOM 3aIlUThI U
U OpraHW3ali¥ | OPTaHU3AIHNH TEIJIOBOM 3alTUTHI U | OpraHU3aIluu
CHCTEM CHCTEM OpraHu3aIuu CHCTEM
OXJTKICHUS OXJTKICHUS CUCTEM OXJTKICHUS
OXJIXKJICHUS
b1.B.12-3.3 | Ob6yuarommiics He | OOy4aromuiics OOyuarommiics ¢ | OOygaromuiics ¢
3HAET cnabo 3HACT | HE3HAYUTEIBHBIMH | TPEOyeMOii
(bu3HUYECKYIO (bu3HYeCKyIO 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 MPOIIECCOB TUTST
MIPOIIECCOB JUTS | TBEPIBIX TenT W
TBEPJIBIX Tl U | KUAKOCTEH
HKUJIKOCTEN
b1.B.12- ¥.3 | OGyuaromuiics He | O0yqaromuiics OOyuarommiics OOyuaronmiics
yMmeeT cimabo yMEET | yMeeT yMeeT
pa3pabarbIBaTh pa3pabarbIBaTh pa3pabarbIBaTh pas3pabarbIBaTh
TEPMOJUHAMHUYEC | TEPMOJIMHAMHUYECKY | TEPMOJMHAMUYECKY | TEPMOJUHAMHUYECKY
KYIO MoJieNb | 10 MOJIeTh | 10 MoJieNb | 10 MOJIeTTh
YCTaHOBKH YCTaHOBKH YCTAaHOBKH C | yCTaHOBKH
HE3HAYUTEIIbHBIMU
3aTPyTHECHUSMU
b1.B.12-H.3 | OGyuaromuiics He | O0yqaromuiics OOyuaronmiics ¢ | OOyuaronmiics
BJAJIEET ci1abo BJIAaJEEeT | HEOONBIINMHU CBOOOJHO BIAJEET
HaBBIKAMU HaBBIKAMHU aHAJIU3a | 3aTPYIHCHUSIMU HaBBIKAMHU aHAJIN3a
aHaJIn3a TEPMOJMHAMHYECKO | BJIAJICET HABBIKAMH | TEPMOJIMHAMUIECCKO
TepMoauHaMuuec | i KapTHUHBI | aHAJIN3a i KapTHHBI
) KapTUHBI | COCTOSHUS CUCTEMBI | TSPMOJIMHAMUYECKO | COCTOSIHHSI CHCTEMBI
COCTOSIHHS AKTUBHBIMHU u|i KapTHHBI | aKTUBHBIMHU u
CUCTEMBI MTACCUBHBIMH COCTOSTHUSI CICTEMBI | TTaCCHBHBIMU
AKTUBHBIMHU U | ICTOYHUKAMU AKTHBHBIMU U | ICTOYHUKAMHU
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IIaCCUBHBIMH TCIJIOThI IHaCCUBHBIMHU TCIIJIOTHI
UCTOYHHKaMU HCTOYHHUKaMU
TCIIJIOThI TCIIJIOThI

3. TunoBbIie KOHTPOJIbHBIC 3a/IaHUA U (I/I.]'[I/I) HHBbIC MaTE€pHUaJIbl, H606XOL[I/IMLIe AJIA 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 MPOABUHYTHIN ATal (JOPMUPOBAHUS KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1.

MeToauuecKue yKa3aHHsI K JIa00OpaTOpPHBIM padoTaM 10 TEXHHYECKOH TEPMOIMHAMHUKE
[DaexTponnsii pecypc] / cocr.: Crapmux B. B., Kpyrinos I'. A., byarakosa P. M.; UT'AY.
YensaOuHCK: UrAy, 2009.- 73 C. Pexxnm JIOCTYIIA.
http://192.168.0.1:8080/localdocs/tvgs/3.pdf.

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

Metoauueckre yka3zaHus K JaO0OpaTOpHbIM paboTaM IO TEXHUYECKOM TEepMOJAMHAMUKE
[Texkct]: mnst cryaeHToB, oOydwaromuxcs 1o HampasieHusM 110300- "Arpoumxenepus',
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
BeHTwisAnmy [ Tekct] .— Yensabunck: b.u., 2006 — 92 c. :

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

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

HccnenoBanue pexuMOB TEINIOOOMEHHBIX amlmnapaToB [DJIEKTPOHHBIN pecypc]| : MPaKkTUKYM K
na0opaTOpHBIM paboTaM JJisi MOATOTOBKM OakajlaBpoB, OOy4aroIMXCs IO HAaIpaBICHHIO
35.03.06 "Arpoumxenepusa', mpodmiab "IieKTpoTemioodecneueHne MYHUIMITAIBHBIX
obpazoBanmii" / coct.: I'. A. Kpyrnos, O. C. BonkoBa ; IOxno-Ypansckuit '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 cetu 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 MAaTCpualibl, ONPCACIIAIOINUC MPOUCAYPbl OLICHUBAHUA

3HAHWUW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOUIUX MPOJIBUHYTHIN 3Tan (GOpMUPOBAHUS KOMIETEHIIUN O
qucuuInie «TennoTexXHuKay, MPUBEACHBl NMPUMEHUTEIBHO K KaXIOMY W3 HUCIOJIB3YEMBIX BUIOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalli 00y4aro X cs.
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4.1. OnleHOYHbIE CPEACTBA ISl MPOBEACHUS TEKYLEro KOHTPOJISl yCIIeBAeMOCTH
4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITHU

VYCTHBI OTBET Ha MNPAKTHUYECKOM 3aHATHM HCIOJIB3YeTCs JJs OLICHKM KadyecTBa OCBOEHUS
00yJaromuMcsi OCHOBHOH TNpo(ecCHOHANbHON 00pa3oBaTeNbHON NPOrpaMMbl 1O  OTACIHHBIM
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.) TOBOASATCS IO CBEACHHsS OOYUYalOMIMXCS B Hadaie 3aHATHIM.
OreHka 00BsABISIETCS 00YYaIOLIEMYCsl HEOCPEICTBEHHO 10CIIE€ YCTHOI'O OTBETA.

Hkana Kpurepun oueHuBanus

- o0yuaromuiics IOJIHO YCBOMJ yueOHBIN MaTepuat;

- TNpOABISET HAaBbIKM  aHaiuu3a, OOOOIIEHUs, KPUTUYECKOIO
OCMBICIICHMsSI M BOCHPHUATHA HH(OpMAalMK, HaBBIKM OINUCAHMS
OCHOBHBIX 3aKOHOB TCIINIOTCXHUKU, SIBJICHUM 1 HpOLIeCCOB;

- Marepuang M3JI0KEH TIPAMOTHO, B ONPEIEICHHOW JIOTMYECKON
IIOCJIEZIOBATEIIBHOCTH, TOUHO UCIIOJIb3YETCSI TEPMUHOJIOTHS;

- IOKAa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETHYECKUE I1OJIOKEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATHh UX B HOBOM CUTYallUU;

- IPOIEMOHCTPUPOBAHO YMEHHE PelIaTh 3a0a4H;

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

Ouenka 5
(oTIIMYHO)

OTBET YIOBJICTBOPSICT B OCHOBHOM TPEOOBaHUSAM Ha OLICHKY «5», HO MPH
Ornenka 4 3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:

(xopor1o) - B YCBOCHHMH y4eOHOIO Marepuaja JOIMYIICHB HEOOJbIIHE MPOOebI,
HE MCKa3HBIIUE COJICPKAHNE OTBETA;

- B pCIICHUHU 3a1a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

- HETOJIHO WJIM HEIOCJIEeI0BATENIbHO PACKPBITO COJIEpKaHUE MaTepHualla,

HO [OKa3aHO o0Ilee MOHMMAaHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI

YMEHHs, JOCTAaTOYHbIE JJIs AAJIbHEHIIETO YCBOCHUS MaTepuaa;

- HUMCIUCH 3arpyAHCHUA WM OOIYIICHBI OIIIMOKH B ONpeCaAcCICHUN
Onenka 3 MOHATUM, UCIHOJB30BAaHMM  TEPMHUHOJIOTMM, OINHWCAaHUU  3aKOHOB

(YIOBIETBOPUTENBHO) | TEPMOAMHAMUKM M  TEIJIOMAaccOOOMEHa, SBJIEHMM M TMPOIECCOB,

pelleHnn 3a7ad, WCIPABIEHHBIE TII0CIE HECKOIBKUX HABOIAIIMX

BOIIPOCOB;

- HEMOJHOE 3HaHMe TEOPETUYECKOro MarepHana; oOydarouuiics He

MOXCT MPUMCHHUTH TCOPHIO B HOBOM CUTYyalnu.

- HE PacKpBITO OCHOBHOE COJIepKaHNe yueOHOro Marepuana;

- O0Hapy)X€HO HEe3HaHWe WJIM HEMOHMMaHHe Oojbllell uium Haubosee
BaXHOW YacTH yueOHOIro Marepuaa;

- JONYIICHBI OLINOKU B OMpCaACIICHUU HOHS[TI/II\/'I, pru HCIOJIb30BaHNN
TCPMUHOJIOTHH, B OIIMCAHUU (1)H31/I‘-ICCKI/IX 3aKOHOB, SBICHUHA W
MPOIIECCOB, PpEIICHWH 3a7a4, KOTOpble HE HCIpaBICHB IOCTe
HCCKOJIBKUX HABOIAAIIHNX BOITPOCOB.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

4.1.2. Ot4er 1o J1abopaTopHOM paboTte

Otuer o mabopaTopHO paboTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUS 00ydaromuMcs
OCHOBHOM TpopecCHOHATbHON 00pa30oBaTENbHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUTLIAHEIL.
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 OGy‘I&IOL[II/IXC}I B Havaje 3aHsaTui. OTder OLICHUBACTCA TI0 YCMOTPCHUIO
MPEoIaBaTeNsl ONEHKOW «OTIMYHOY», «XOPOIIO», «YAOBICTBOPUTEIHLHOY», «HEYIOBJICTBOPUTEIHLHO»
WM OILEHKOM «3auTeHO», «HE 3auTeHO». OleHKa «3a4TeHO» CTaBUTCS oOydaromumcsi, yposerb 3YH
KOTOPBIX COOTBETCTBYET KPHTEPHSIM, YCTAHOBJICHHBIM JIJISI TOJOXXHTEIBHBIX OICHOK («OTIUYHOY,
«XOPOIIO», «yIOBIETBOPUTENHHO»). OleHKa 00BABIIETCS 00yJaromeMycsi HEMOCPEACTBEHHO MOCe

caayn OT4dCTaA.

Hkana Kpurepuu onenuBanus
- N3JI0)KEHHE MaTepualia JOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - YyMEHHE BBICKa3bIBaTh M O0OOCHOBaTh CBOM CYXICHHS IPU OTBETE Ha
(oTmmo) KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHE ONHCHIBATh (PU3NUECKUE 3aKOHBI, SIBIICHUS U MPOLIECCHI;
- YMEHHUE MPOBOANTD U OLICHUBATH PE3YJbTaThl U3MEPEHU;
- CIIOCOOHOCTH pemaTh 331a4H.
- U3JI0’KEHHE MaTepHalia JJOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaJICHUE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAaHHOE MPHMEHEHHE TEOPETUYECKUX 3HAHUHM JUIS ONUCAHHSA
(xopo110) (U3NYECKNX 3aKOHOB, SIBICHHH M IPOLECCOB, PEIICHUS KOHKPETHBIX
3a7a4y, NPOBEICHUS M OLCHMBAaHHWS pPE3yJbTaTOB H3MEPEHHH, HO
coJiepkaHue u (hopMa OTBETA UMEIOT OT/ICIbHBIE HETOYHOCTH.
- U3JI0)KEHHE MaTepualia HeTroJIHO, HEMOCIEeA0BaTEIbHO,
- HETOYHOCTH B ONPEACICHUM TOHSATHHA, B NMPUMEHCHHM 3HAHWHA IS
Ouetika 3 ONMUCaHusl (U3MUECKUX 3aKOHOB, SIBJICHHH U TIPOIIECCOB, peuieHns
KOHKPETHBIX 3a]1a4, IPOBEJICHHS 1 OLICHUBAHUS PE3yJIbTaTOB U3MEPEHHIA,
(YIOBIETBOPUTEIHHO) .
- 3aTpyIHEHUS] B 000CHOBAaHUH CBOUX CY)XJCHUH;
- oOHapyXMBaeTcs HEIOCTATOYHO TIYyOOKOE IMOHMMAaHUE HW3Y4YEHHOTO
MaTepuaa.
- OTCYTCTBHE HEOOXOUMBIX TEOPETUUCCKUX 3HAHHIA; TOMYIIEHBI OMIMOKN
B ONpEIENICHUH TOHATHH M OMHMCAaHUM (U3NYECKUX 3aKOHOB, SBJICHUU W
Onenka 2 MIPOIIECCOB, MCKaXXEH HUX CMBIC], HE peIIeHbl 3aJaud, He IPaBHIbHO

(HEey/10BJIETBOPUTEIILHO)

OLICHUBAIOTCSI pe3yJIbTaThl U3MEPEHUI;
- HE3HaHUE OCHOBHOTO MaTepuaia y4yeOHOM MpOrpaMMbl, JOMYCKarOTCs
rpyOble OITHMOKH B M3JI0KEHUH.

Ixana

Kputepun oneHuBanus

O11eHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BbICKa3bIBaTh U 00OCHOBATh CBOU CYXJCHMS IIPU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOLECCHI;
- YMEHHE NPOBOJIUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHU;
- CHOCOOHOCTh pellaTh WHXEHEpPHbIE 3a7aud (JOMYCKAeTCsl HaIUyue
MaJO3HAYUTENbHBIX OIMOOK MM HEJOCTAaTOYHO IOJHOE PACKpBITHE
COJIEp’)KaHUE BONPOCA WM IOTPEHIHOCTh  HENPUHIMIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_ICHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX 3HAHWM; OMYIIEHbI
OLIMOKU B ONpeAeNeHUH MOHITUH M ONMHUCAHWU (PU3UUYECKUX 3aKOHOB,
SBJICHUN W NPOLECCOB, MCKAXEH MX CMBICI, HE PELIEHBI 3a/a4yM, HE
MPaBWJIBHO OLIEHUBAIOTCA PE3yJbTaThl U3MEPEHUI;

- HE3HaHUE OCHOBHOI'O MaTepuana yueOHO! MporpaMMsl, JOIMYCKAOTCSA
rpyOble OIIMOKH B M3JI0KEHUU.
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4.1.3. IunoBannoHHbIe (hOpMbI 00pa30BaTENBHBIX TEXHOIOTUN

Jluckyccus — 3T0 MeTOJ 00CYKJIEHHsI U Pa3pelleHus CIIOPHBIX BOIPOCOB. B Hacrosiee Bpems
OHa SIBISETCA OAHOM M3 BaxHEWIHX (opM 00pa30BaTENBHONW IEATEIBHOCTH, CTUMYIHUPYIOLICH
MHUIMATUBHOCTh YYaIIUXCsl, pa3BUTHE PE(PICKCUBHOIO MBIIIJICHHUS.

Llenp TEXHONOrMM NPOBEACHUSI YYEOHBIX AMCKYCCHUH: Ppa3BUTHE KPUTHUECKOTO MBIIIICHUS
obyyarommuxcs, GOpMHUPOBAHNE UX KOMMYHUKATUBHOW U TMCKYCCHOHHOM KyJIBTYpBI.

Kputepun orieHKH y4acTusi B yueOHBIX TUCKYCCHI TOBOIATCS 10 CBEJICHHS CTYIECHTOB B Hayale
3aHATUH. OneHKa 0OBABISIETCS CTYIEHTY HENOCPEACTBEHHO MOCIE IPOBEACHUS IUCKYCCUU.

[lIxana Kputepuu onenuBanus

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

- MarepuaJl M3J0KEH TIPaMOTHO, B OIPEACICHHOM JIOTMYECKOU
IIOCJIE0BATENBHOCTH, TOYHO UCIOJIb3YETCS TEPMUHOIOIHS;

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

- NPOJEMOHCTPUPOBaHAa  CHOPMUPOBAHHOCTH H  YCTOHYHMBOCTD
KOMIIETECHIIUM, YMEHUN U HABBIKOB;

- MOryT OBITh JOMYIIEHbl OJHAa—ABE HETOYHOCTH IPHU OCBEUICHUU
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 COACPIKAHNE 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 OIIMOKU B OMpeaAcCICHUN
MOHATHUI, UCTIOIB30BAHUN TEPMUHOJIOTHH;

- 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 MaTepuaa,;
(HEey/10BJIETBOPUTEINIHHO) - OOHapy)XeHO HE3HAHHWE WJIM HEMOHMMaHMEe OoJsibllell WM Haubosee
Ba)XHOH yacTu y4yeOHOro MaTepuana;
- TUIaruar.

[TprimepHBIe TEMBI YU€OHBIX AUCKYCCHUI!

1. TennoTexHuKa, TEpMOJAUHAMHKA: OMpENENeHUs, CBSI3b C JAPYTUMH HayKaMu -
MaTeMaTUKOU, PU3UKOU, XUMHEH, a9pOTUHAMHUKOI.

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; Ta30Basi MOCTOSIHHAs cMecH. 3akoH JlanbTOHA.

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, HEpaBHOBECHBIE, 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 IPOIECCHI: YCIOBUSA NPOTEKAaHUS U MaTeMaTHYECKHE
3aBUCHUMOCTH.

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

Ok3ameH sBisieTcss  (OpPMOM  OIGHKM KadecTBa OCBOCHHUS OOy4arolMMCS OCHOBHOM
npodeccuoHanbHO 00pa3oBaTeNbHONW MPOrpaMMbl MO pazfenaM auciumuimHel. [lo pesynbratam
HK3aMeHa 00YdaloIIeMyCs BHICTABIISCTCS OLIEHKA OTIMYHOY, «XOPOIIOY, «YAOBICTBOPUTEIHLHOY HITU
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH M0 [UCUUIUIMHE IPOBOJUTCA B COOTBETCTBUM C pACHUCAHMEM IPOMEKYTOUHOM
aTTeCTalluy, B KOTOPOM YKa3bIBa€TCA BPEMsl €ro MpPOBEJIECHUs, HOMEP ayJUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAIIMH. Y TBEPKICHHOE paclicaHue pa3MeaeTcs Ha nH(OPMAIIMOHHBIX CTEH/IaX, a TAK)Ke Ha
opuUIIMaTLHOM CaiiTe YHHUBEPCHUTETA.

VYpoBeHs TpeOoBaHUN IS IPOMEKYTOUHON aTTeCTallMy OOYYalOIMXCS YCTaHABIWBACTCS
paboyeil mporpaMMoi TUCIUTUIMHBI U TIOBOJAUTCS 10 CBEICHUS 00YyJaloINXcs B HaYauIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBmio, Jektopamu. C paspemeHns 3aBeayromero kadenpoi
Ha JK3aMEHE MOXET MPHUCYTCTBOBATh MpenojaBaTesb Kadeapbl, MPUBICYEHHBIA A MOMOIIU B
pueMe »HK3aMeHa. B ciyyae OTCyTcTBHS BEAYLIEro IpenojaBaTessi HK3aMeH MPUHUMAETCS
npernojaBaTesieM, Ha3HAY€HHBIM PaCHOPsKEHHEM 3aBeAYIOIero Kadeapoil.

[IpucyrcTBHE Ha 5SK3aMeHE NpernojaBarenei ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsKeHUs pEKTopa, MPOPEKTopa 1o yueOHoH paboTe uiu AekaHa GpakyabTeTa He JOMyCKaeTCsl.

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

Jls npoBeneHus SK3aMeHa BeAyIIUH MIPEenojaBaTellb HaKaHyHE MOJIy4YaeT B IeKaHaTe 3a4eTHO-
9K3aMEHAllMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIAECTCs B JEKAHAT MOCIE OKOHYAHMSI MEPOIPUATUS B
JIEHb IIPOBE/ICHUS PK3aMEHA UM YTPOM CIEAYIOLIEro JHs.

DK3aMeHbl MPOBOJATCS MO OujeTaM B YCTHOM WIM IHCBMEHHOM BHJE, JTUOO B BHUJE
TECTUPOBAHUS. DK3aMEHALIMOHHBIE OUJIETHI COCTABIIAIOTCS M0 YCTAHOBIEHHOU (pOpME B COOTBETCTBUU
C YTBEp)KJIEHHBIMH Kadeapoll HSK3aMEeHAIMOHHBIMU BOIPOCAMH U YTBEPXKJIAIOTCS 3aBEIYIOIIUM
kadenpoii exxerogHo. B Ounere conepxurcs 2 TeOpETUUECKUX BOIIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpeloCTaBisIeTCs MpaBO 337aBaTh BOIPOCHI CBEpX OWIeTa, a TakkKe 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 3a4E€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.

[Ipu mpoBeneHMM YCTHOrO 3K3aMeHa OOydaroluiics BBIOMpaeT SK3aMEHAIMOHHBIA OWIIeT B
CIIy4aiilHOM MOPSIKE, 3aTeM Ha3bIBAeT (DaMUIIUIO, UMSI, OTYECTBO U HOMEP SK3aMEHAI[MOHHOIO OHIIeTa.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT IOJb30BaTbCs C pa3pelieHus HK3aMeHaropa
MPOrpaMMOil JTUCUUIUIMHBI, CHPAaBOYHOM W HOPMATHUBHOM JUTEpaTypoil, IpPYyrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

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

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHHUS MPU MOJATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
ouseTy, UMeeT NpaBO Ha BHIOOP BTOPOTro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJIEHMEM BPEMEHM Ha
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noaroToBky. [Ipy oxkoHYaTeIbHOM OIICHMBAHUU OTBETA OLIEHKAa CHMJKaeTcs Ha oAMH Oami. Beinaua
TpeThero Ouiera He pa3peraeTcs.

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

Hapymenne IuCHUIUIMHBIL, CIHCBIBAaHUE, WCIIOJIb30BaHHE OOYyYarolIMMUCA HEpa3peleHHBIX
[IeYaTHBIX M PYKOIHCHBIX MaTepHajoB, MOOWIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IUIAHUIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOM KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUM 3ampernieHo. B cioyuyae HapymieHuss 3Toro TpeGoBaHUs
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-2K3aMEHALMOHHYIO BEJOMOCTb M 3aU€THYI0 KHI)KKY IpPOBOAMTCA 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 3aUE€THbIE KHUKKH.

HesBka Ha »K3aMeH OTMeuYaeTcss B 3a4€THO-9K3aMEHAI[MOHHOM BEJAOMOCTH CIIOBAMM «HE
SIBUJICS».

Jis  oOydaromuxcsi, KOTOpble HE CMOIVIM CJaTh 53K3aMEH B YCTAHOBJICHHBIE CpOKH,
VYHuBEpCUTET yCTaHABIUBAET MEPUOJ JMKBUIALMYU 33J0JDKEHHOCTH. B 3TOT mepuoa npemnojgaBaTeiny,
IPUHUMABIINE 5K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHMMATh
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 OBITh IPOCTaBJIE€HA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caauu dk3aMeHa. OLEeHKa BBICTABISAETCA B 3K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl U auna ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMM 3JJ0POBbSl, MOTYT CAaBaTh 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 CONPOBOXKJIEHUU ACCHUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«[TonoxeHnu o TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu 00ydaroluxcs 1o
OIIOII 6akanaBpuata, cnenuanurera u mMaructparyps» ®I'BOY BO HOxHo-Ypansckuit AY (2016
r.).

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

Ilkana Kpurtepun onennBanus

BCECTOPOHHEE, CHUCTEeMAaTU4YeCKOe W TIyOOKOoe 3HaHHE MPOrPaMMHOTO
Onenka 5 Marepuana, YCBOEHHUE OCHOBHOM M JONOJHUTENbHOM JHUTEPaTyphl,
(oTHMuHO) PEKOMEHJIOBAaHHON MPOTPaMMOM TUCHUIUIMHBI, MPaBUIBHOE DEIICHUE

3a/1a4u.

MOJIHOE 3HAaHUE MPOrpaMMHOrO0 MaTepuajla, YCBOEHHE OCHOBHOM
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOorpaMMme, HaJIN4ne
(xopor1110) MaJO3HAYUTENbHBIX OMIMOOK B PEIICHUH 3a/laud, WIA HEeIOCTaTOYHO

ITOJTHOC PACKPBITUC COACPKAHHUEC BOIIPOCA.

3HaHUC OCHOBHOI'O IMPOrpaMMHOI0 Marc€puajlia B MUHHUMAJIbHOM 061)eMe,
MOrp€IIHOCTU HEMIPUHIIUITHAJIIBHOTO XapaKTEpa B OTBETC HA OK3aMCHC U B
PCHICHUH 3aJa1H.

Ouenka 3
(YIOBIETBOPUTEIHHO)

OI_ICHKa 2 HpO6CJIBI B 3HaHUAX OCHOBHOT'O nporpaMMHOTO Marcpualia,
(HeYI(OBHeTBopI/ITeJ'IBHO) NPUHOHUITNAJIBHBIC OIIMOKH Ipu OTBCTC HaA BOIIPOChHI W B PCHICHUU
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3a7a4u.

Bonpocsl k 3k3amMmeny
4 cemecTp

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

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

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

11.TenmoeMKOCTh Ta30B: MaccoBasi, 00beMHasi, MOJIbHAS, UCTHHHASI, CPEIHSS, MPU MMOCTOSHHOM
JaBJICHUH, IPU OCTOAHHOM oObeMe. [lokazarenb annadatsl.

12. TepmoarHaMUYECKUI TIpOLIECC: OMpEAETICHNEe, MaTeMaTUYeCcKoe OMHCAHWE, M300pakeHue B
PV-u TS xoopaunarax. PaBHOBeCHBIC, HEpaBHOBECHBIC, 0OpaTUMBbIC, HEOOPATUMBIE ITPOIIECCHI.

13.Metoapl H3y4YEeHUS TEPMOJMHAMHYECKHX TIPOLECCOB: AHAINTUYECKUH U TpapuyuecKuil.
CriocoObl BbIUUCIEHHST PadOThl MU HEPTUU B BHUJIE TEIUIOTHI IPU MPOTEKAaHUHM TEPMOAMHAMHUYECKOTO
nporiecca.

14 MI3yyaemMble B TEpPMOAMHAMHUKE IIPOLECCHL: YCIOBHsS MNPOTEKAHUS M MaTeMaTHYecKue
3aBHCUMOCTH.

15.KpyroBoi#i nporecc (1uKia): onpeaeneHue; nzodpaxkenue B PV u 1S xoopaunarax; padora;
KOX(QPHUIIMEHT MOJIE3HOIO EHCTBHUS, YCIOBHS OCYIIECTBICHHUS IHKIIA.

16.11epBblil 3aKOH TEPMOJUHAMHUKHU: OIpE/IIEHUE; MAaTEeMaTU4YeCKOe BbIpakeHHe. BHyTpeHHs
SHEPIUs UACATHHOTO ra3a, e H3MEepeHHe, 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 3HAUCHHsI U MU3MEHEHUS] 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 mporiecc: ompeneneHue; padora pacmupeHus; uzobpaxenue B PV- u TS -
KOOp/IMHATAaX; B3aWMHOE DACIOJIOKEHHE H300aphl W HW30XOphl B 1S -KOOpAMHATAX; W3MEHEHHE
SHTPOIIUH.

21.M30TepMuyeckuii mporecc: omnpenenenue: modpaxenue B PV u TS -koopamnHarax; padora
pacupeHusi, U3MEHEHHE SHTPOITUH.

22.AnnabaTHBI  TIpOILIECC: ONpEACNCHHE;, aHATUTHYECKOE BBIPAKEHHE MEpBOTO  3aKOHA
TEPMOJIMHAMUKH JUId aauabaTHOro mpoliecca; Moka3aTelb aguadaThl; ypaBHEHUE aauadarbl; pabora
raza B aamabatHoOM mporecce; n3odpaxenue B PV- u IS xoopnuHarax. B3ammHoe pacmonoxeHne
anauabaTsl U N30TepMbl B PV -koopanHarTax.

23.TlonuTporHBIN TIpollecC: ypaBHEHHE IOJIMTPOIHOTO IpoIecca; Kak 0OOOMIEHHBIN mpoliecc,
YAaCTHBIMU CJIy4asMU KOTOPOTO SIBJISIIOTCS MPOLIECCHl M30TEPMUYECKUM, M300apHbI, M30XOPHBIN U
anuabaTHBIN.

24.1uxn Kapno: npsimoit B PV- u TS - koopanHaTax; padora 1UKIa; KOAPPHUIHMEHT MOJIE3HOTO
nevictBus. Hemoctmxumseie ycnosus, mpu kotopsix KITJ] nkia Kapro Mor 01 OBITH paBeH €IUHHIIE.

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

26.11uxn ABUTraTessl BHYTPEHHETO CrOpaHMs C M30XOPHBIM IOBOAOM TeIUia; MioOpakeHue 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 gBUTATENs BHYTPEHHETO CrOpaHus ¢ W300apHBIM MOIBOJIOM TeIlIa: nroopaxkenue B PV- u
IS koopmuuarax; KIIJl mukina; KOMMYECTBO TMOJABEACHHONW M OTBEICHHOW TEIUIOTHI, padoTa IHKIIA;
XapaKTepUCTHKa IUKiIa (CTEeleHb CXKaTUs B, CTENEHb [MOBBIIIEHUS JaBJICHUSA ) CTENEHb
MPEBAPUTEIILHOTO PACIIUPEHHS D).
28.11ukn gBUTraTeNsi BHYTPEHHETO CrOPaHUs CO CMEIIaHHBIM TI0JIBOJIOM TeIuia: u3oopaxkenue B PV
u TS xoopaunarax; KIIJ[ iukia; KOIM4ecTBO MOABEICHHONW U OTBEICHHON TETUIOTHI.
29.Pabounii LUK peaJbHOrO ABUTaTeNsl BHYTPEHHETO CrOpaHMs: WHAMKATOpHAs AuarpaMma
gyeThlpexTakTHoro kapOropartopHoro JIBC B PV -koopaumHaTax; ommcaHue IUKIA; OTIMYUE OT
UJeabHOTO 1HUKIIA.
30.1{uka ra30TypOMHHON YCTAaHOBKH C M300apHBIM IOJBOJIOM TEIIA: ONPEICICHIE; N300paKCHHE
B PV u TS - koopaunarax; onucanue padotsl; KIT/] rukia.
31.1ukn uaeasbHOrO KOMIIpECcopa: OMpeIeiieHne KOMIIPECCOpa; CXeMa yCTPOMCTBA; 1uarpaMma B
PV-u TS - koopauHaTax; mpoLecchl cxxaTtus; padboTa IUKiIa; TeopeTudeckasi MOUTHOCTh ABUTATENs [
IIPUBO/Ia KOMIIPECCOPA.
32.leiicTBuTenbHAsl MHIMKATOpHAs JAMarpaMMa OJIHOCTYIEHYaToro Kkommipeccopa B PV -
KOOpJMHATAaXx; €€ OTINYne oT TeopeTnueckoii; oobemHoi KIIJ[ pearbHOro kommnpeccopa; 3aBUCUMOCTD
KIIJI ot co3maBaeMoro JaBjicHHS.
33./luarpaMma MHOTOCTYIIEHYATOTO MOpPIIHEBOro Kommpeccopa B PV- u TS -koopaunara.
[TprurHBI UCTIONB30BAHKSA MHOTOCTYIIEHYATHIX MOPIIHEBBIX KOMIIPECCOPOB.
34.1lukn u cxeMa BO3AYIIHO KOMITPECCOPHOM XOJOAMIBHON YCTaHOBKH, TCOPETHUSCKUN IUKI B
PV-u TS xoopaunarax; XonoquIbHbIN KO3()PHUIMEHT LUKIIA; yaeabHas padoTa, 3aTpaueHHas B IIUKIIC,
TeopeTHYecKast MOITHOCTh MPUBOJIA KOMITPECCOpa.
35.TemnoBoil Hacoc: ompeeNeHre; TPUHLUIT pabOThl; OTONUTENbHBIA KOI(DPUIMEHT; OTIUYHE OT
XOJIOAWJIBHON YCTAHOBKHU.
36.0Ou3nyecKoe COCTOSHUE BEIIECTBA: arperaTHoe COCTOsiHHE; (Da30BbI Mepexoja; KpHUBBIC
(a30BBIX Mepexo0B BemecTBa B pT - KoopauHaTax; TpOHHAas TOUKA.
37.ITapooOpazoBanme: mporecc MmapooOpazoBanuss B PV - KoopauWHarax; 30HBI Pa3IUYHBIX
arperaTHeIX COCTOSIHHMIM;, yJAeNbHAs TEIIOTa IKUIAKOCTH, HWXKHSIS NMOTPAHWYHAS 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; IUIOMIAAM Ha
JrarpaMme, COOTBETCTBYIOIINE SHTAIBITUSAM IIEPETPETOr0 U CYyXOT0 HACBIIIEHHOTO Tapa.
39.ITapoobpa3oBaHue: AUarpaMma BOASHOTO Tapa B IS - KOOPAMHATAX.
40.1luxn Penkwna mapocuioBoil ycraHoBkd B PV- m TS koopauHarax; cxema MapOCHIOBOM
yCTaHOBKHU; omnucaHue pabotsl yctanoBku; KIIJ| mmkia; yaensHBIM pacxoj mapa Ha BbIpaOOTKy 1
KBT*4 ayekTposHepruu; OmpenesicHHe SHTANbIIMK Mapa B Mpoleccax IUKia PeHkuHa B IS -
KOOpJIUHATAaX.
41.1luxn mapoBOM KOMIIPECCOPHOM, XOJOIUIBHOM YCTAaHOBKHM: CXE€Ma YCTAaHOBKHU; M300pakKeHHE
mukiaa B PV- m TS - koopaunHarax; XoJnoquibHbBI Kod(duuueHT, paboTa, 3aTpayeHHas 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 BO3YX.
43.XapaKkTEepUCTUKN BIAXKHOTO BO3JyXa: aOCONIOTHAS BIAXKHOCTH; OTHOCHTEIbHAS BIIAKHOCTD;
MOJIIPHOE BIIArOCOJIep>KaHue; BIarocoAep)KaHue; CTeTeHb HACBIIICHUS.
44 TlapamMeTpsl BIIOXXHOTO BO3JIyXa: Macca BJIAKHOTO BO3/AyXa; OOBEM BIIAXHOTO BO3IYyXa;
IJIOTHOCTD; YACTBHBIA 00BEM; TEMIIepaTypa; AaBlieHHE; MOJISIpHAs Macca.
45.TepMOBIIQ)XHOCTHBIE XapaKTEPHCTUKU BIAKHOTO BO3/yXa: yAeIbHas MaccoBas W300apHas
TEIIOEMKOCTh; yeIbHAs YHTAIBIIHNA.
46.id- muarpamMma BII@XHOTO BO3/AyXa: CBS3b BJArOCOJCPKAHHS, YIACTbHON OSHTAIBIUH,
TEMIIEPATypPhl, OTHOCUTEIBHON BIAXXHOCTU M MAPIHAIBLHOTO JaBICHUS BOASHBIX MApOB; ONpeaelcHIe
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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; TEIIOBOM IOTOK; IUIOTHOCTh
TEIJIOBOTO MIOTOKA.

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

49.TenonpoBOAHOCTE:  ompeneicHue; 3akoH Dypbe; KOIDPHUIMEHT TEIIOmpOBOIHOCTH;
CTallMOHAPHAs TEIUIONPOBOJHOCTD B IJIOCKON CTEHKE (OAHOCIOWHOM M MHOTOCIIOMHOMN); TEPMHUECKOE
CONPOTUBJICHUE MIOCKON OTHOCIOMHON CTEHKH.

50.KOHBEKIIMOHHBINH TEII000MEH: TEIUIO0Taua; MOBEPXHOCTh TEII00OMeHa; 3akoH HproToHa-
Puxmana; k03(h(UIIHEHT TeTI00TIaul KOHBEKIIMH; BHEIIHEE TEPMOANHAMUYECKOE COMTPOTHUBIICHHUE.

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

52.Temonepenaya: OmpeleieHre; CTallMOHAPHBIM Ipolecc TeIionepeadyd 4Yepe3 HapyKHYIO
OTPaXXJIAIONIYI0 KOHCTPYKIIMIO; YpaBHEHHE TeIuionepenaud; Kod(Q(GUIMEHT TeIulonepeaadn;
COIPOTHUBIICHUE TEILIONEPEAAYE OTPAKIACHHUS.

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

54.T'opeHne TOIIMBA: OMNpEACICHHE;, CXEMbl OpPTaHW3alMK TOMOYHBIX MPOIECCOB 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, IO XapaKTepy yIOBJIETBOPSEMOTO TEIUIONO 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 TOPHU3OHTAIHLHOTO
¥ BEPTHUKAIBHOTO MTApPOBOTO KOTJIA

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

59.BcniomoraTenbHoe 00OpYyIOBAaHUE KOTENBHBIX YCTAaHOBOK: MapONEeperpeBaTeiy, CXEMbl UX
BKIIIOUCHHUS;,  PEKYyNEpaTUBHBIE W  PETCHEPATHBHBIE  BO3yXOHArpeBaTelH; SKOHOMai3epsl,
TATOTyThEBBIE YCTPONUCTBA.

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

61.0Toruienue: ompezeneHne; TEIUIOBOM OajaHC 3JaHMiA; CTPYKTypa TEIUIONOTeph |
TEIUIONOCTYTUICHUH.

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

63.Bo3aymHoe oToruieHue: 00JIacTh MPUMEHEHUS; IPEUMYIIECTBA U HEJTOCTATKU MO0 CPABHEHUIO C
IPYTMMU BHJIaMH  OTOIUICHMS;, KiaccH(UKaIys BO3AYIIHOTO OTOIJICHHS, COBMEIIEHHOTO C
BEHTWIAILUEH.

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

65.MeToapl pacuera BO3AYyXOOOMEHA: MO yIASNbHBIM MOKA3aTeNsiM; MO KPaTHOCTH, KPATHOCTH
BO3yX000MeHa (110 MPUTOKY U BBITSKKE); OaTaHCOBBIN (pacUeTHBIH).

66.Pacyer BEHTUISIMOHHBIX CETEH: JIMHEWHbIE TIOTEPH JaBIEHHUS; MECTHBIE TIOTEpPH;
KO3(G(ULUEHT MECTHOTO CONPOTUBIIEHUS; KOA(P(GULIHUEHT CONMPOTUBIEHUS TPEHUS; IMOJIHOE,
CTaTUYECKOE U JUHAMHUYECKOE JaBJICHHUS.

67.CriocoObl CyIIKH: OTpe/eieHue CYIIKH; €CTECTBEHHas W WCKYCCTBEHHAs; KOHBEKTHBHAs,
KOHJYKTHBHAsI, KOHTAKTHAs;, paJilallMOHHAsT, KOMOMHUPOBAHHASI.

28



68.MeTo1pI XpaHEHUS CeNbXO3MPOIYKIINH; EPUOAbI XPAHEHUSI CE30HHON MPOIYKIUH - JIeUeOHBIH,

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.Knaccudukaiuss OCHOBHBIX METOJOB OOE3BPEKMBAHHS BPEIHBIX BBIOPOCOB B armocdepy:
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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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
H3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AQHHYJIMPOBAH-
HBIX

OcHoBanue JJI1 BHCCCHU A W3MCHEHHI

IMoamuce

Pactmmdposka
MIOJIITHCH

ara
BHECCHHS
U3MCHCHUA
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