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Pabouass nporpamma aucuuniauael b1.B.02 «TenorexHuka» cocTtaBjieHa B COOTBETCTBHHM €
TpeOboBanusiMU  DeepabHOTO  TOCYAApCTBEHHOTO  00pa30BaTe/ILHOIO  CTaHJapTa  BBICHIETO
obOpazoBanust (PI'OC BO), yrBepkaeHHOro mnpukazoM MuHUCTEPCTBA 00pa3OBaHUs UM HAYKH
Poccuiickoit ®enepanmu 20.10.2015 r. No 1172. Pabouasi mporpamma npeaHazHavyeHa /yis MoJIr0TOBKK
Oakanagpa no Hanpasiaenuio 35.03.06 ArpounkeHepus, npoduib «TexHUYeCKHE CHCTEMbl B
arpoOu3Hece».

Hactosiiuas  pabouass nporpamma  JIMCHMIUIMHBI  COCTaBlieHa B paMKax  OCHOBHOM
npogeccruoHanbHol obpazoBatesbHoi nporpammbl (OITOIT) u yuuThIBaeT 0COOCHHOCTH OOYYCHHS

NPH MHKIIO3MBHOM OOpa3oBaHUM JIMIL C OTPAHHYEHHBIMU BO3MOKHOCTSMHU 310poBbsi (OB3) u
WHBAJIWJIOB.

CocTtaBUTEnH — JIOKTOP TEXHHUECKUX HayK, rnpodeccop Kpyrnos [.A.. accuctent Bosikosa O.C.
Pabo4yas mporpamma JAMCHHMILIMHBI 0O0CYK/ACHA Ha 3acelaHuH Ka@eapbl « JHEProoOeCIeueHUe u
ABTOMATU3aLUs TEXHOJIOTHUUECKUX MPOIIECCOBY
«07» dhepans 2018 r. (mpotokos Ne 8).
3aB. kadepoit «DHeproodecneueHue 1 aBTOMaTH3alus

TCXHOJIOIMYECKHUX TTPOLUECCOBY, JIOKTOP TECXHUYCCKUX HAYK,

npogdeccop , 41!2/57/1' B. M. llonor

PaGoyass mnporpamma JUCUMIUTMHBI 0J00peHa METOAMYECKOH KOMMCCHEH MHIKEHCPHO-
TEXHOJIOrHYECKOTo (hakybTeTa

«07» despaist 2018 r. (npotokoin Ne 5).
[Ipejiceiarenb METOAMYECKONH KOMUCCHH

UHKCHCPHO-TCXHOJIOTHYCCKOI'O Q)axyanCTa, 4 ’
KaH/IM/1aT TeXHUYECKUX HAYK, JIOIICHT b FoF A. 11. 3pipsion

E. JI. Jlebenena
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTaTtamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanaBp mo HampasieHHio moArotoBku 35.03.06 ArponHkeHepHs TOJKEH ObITh MOJATOTOBJICH
K CIEAYIOIIMM BHJaM HpPO(EeCCHOHAIBHON JeATeIbHOCTH: HAyYHO-MCCIIEN0BATENbCKasl; MPOEKTHAS;
IIPOM3BOJICTBEHHO-TEXHOJIOIMUECKas; OpraHU3allMOHHO-YIIPaBJIEHYECKas.
Heab aucuumiIuHbl — cHopMupoBaTh y CTYIEHTAa CUCTEMY (DyHJaMEHTAJIbHBIX 3HAHUH I10

TEIUIOTEXHHUKE,

HEOOXOIUMBIX Il TOCIEAYIOMIeH IOATOTOBKM — OakanaBpa,

COOCOOHOTO0 K

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

1.2. llnanupyemblie pe3yJbTaThbl 00yUeHHUs 110 JUCHHUILIMHE (MIOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHINI)

[Tnanupyembie [Tnaaupyemblie pe3yabTaThl O0yUYCHHUS 110 JUCIUILIINHE
pE3yaBTATHI
ocoerms OHOII SHAHUS YMCHHUS HaBBIKU
(KOMIIETEHIINN )

OIIK-4 OOyuaromuiicas aomkeH | O0yyaromuiics OOyyarommiicss JOHKEH
CIOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJDKEH YMETh | BIAJIETh HaBBIKaMU
WH)KEHEPHBIC 33714l | TePMOJMHAMUKH U | HCIIOJIb30BaTh ONKCaHMWsI  OCHOBHBIX

C MCIIOJIb30BAaHUEM | TEIUIOMAacCOOOMEHa, OCHOBHBIE 3aKOHBI | 3aKOHOB
OCHOBHBIX 3aKOHOB | HEOOXOMMBIC IpU | TEPMOTUHAMUKH U | TEPMOJAMHAMUKHU u
MEXaHUKH, pelleHnrd  MHXXEHEPHBIX | TerioMaccooOMeHa TEIIOMaccOOOMEHa, Ha
ANEKTPOTEXHUKH, 3amadq - (61.B.02-3.1) npu pEIIeHUHN | KOTOPBIX OCHOBaHBI
THJIPABIIAKH, WHXCHEPHBIX 3a7ad - | IPUHIUINB  JICHCTBUS
TEPMOJUHAMUKHU U (b1.B.02-Y.1) 00BEKTOB
TEIIOMaccooOMeHa npodeccroHaibHOI
JeSTeNIbHOCTH u
KOTOPBIE HCIIOJIE3YIOTCS
TUTST pelieHus
WHXCHEPHBIX 3a7ad -
(b1.B.02-H.1)
[TK-2 OO6yuatomuiicst  momkeH | OOyvaronuiics OO6yuaromuiicst JT0JDKEeH
['oToBHOCTS K 3HATh paboune U | JOJDKEH YMETh | BIIQJIETh HaBbIKAMU
Y4aCTHIO B TEXHOJIOTUYECKHE WCIIOJIb30BaTh IIPH | OMUCAaHUS paboYnx U
IPOBEJICHU U MpOLIeCChl  MAlllUH  — | IPOBEICHUU TEXHOJOTHYECKHIX
HCCIIeI0BaHU I (b1.B.02-3.2) WCCTEOBAaHUN 3HAHUS | IPOIIECCOB  MAIllMH — —
pabounx u pabounx u | (b1.B.02-H.2)
TEXHOJIOTUICCKUX TEXHOJOTHICCKHIX
IPOIIECCOB MAIIUH MPOLIECCOB MAIlIUH —
(b1.B.02-V.2)

2. Mecto aucuuniauHbl B cTpykrype OITOII
Jucuummba «TernoTexHuKa» OTHOCUTCS K BapuaTHBHOM yacTh bioka 1 o0s3arenbHbIX
macuutuiH (B1.B.02) ocHoBHOI mpodeccnoHambHONH 00pa3oBaTeNbHON MPOTPaMMBI  TIPUKIIATHOTO




OakanaBpuaTta 1o HampasjieHuto mnoarotoBku 35.03.06 ArpoumkeHepus, npodpuiab «TexHHUecKue
CHCTEMBI B arpoou3Hecey.

Pasjenbl IucHUNIMHBI 1 MeXKTUCHUNJIMHAPHBIE CBS3M ¢ 00eceYuBaI0IIMMU
(mpexuecTBYOMMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCUUIITIMHAMMA

Ne | HanmenoBanue PopMupyeMBbIe KOMIIETCHIUU
I/ | obecneunBaronnux Pazgen 1 Pazpen 2 Pazgen 3
(mpeamecTBYIOUUX) U
obecreuyrnBaeMbIX
(mocneayomux ) AUCIUILINH,
MPaKTUK
[IpeamiecTByromme TUCHUTLITAHBI
1 | Maremaruka \ OIIK-4 \ OIIK-4 | OIK-4
[Tocnenyromme TUCHUTIIIMHBI
2 | I'uapasinuka |  OIIK-4,TIK-2 | OIIK-4,1IK-2 | OHK-4, [1K-2

3. O0béM AUCHUNIMHBI U BUAbI Y4eOHOH padoThI

O0BeM AUCIUILUIMHBI cocTaBiseT 2 3aueTHble equHuIel (3ET), 72 akagemudeckux daca (mqanee
yacoB). JlucruruivnHa uzyyaercs B 2 ceMecTpe.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Buz yuebHoi paboTsl KosuuectBo yacos

KonrakTHasi pabora (Bcero) 48
B ToM uucne:

Jlexuuu (JI) 16
[Ipaktuueckue 3ansatus (I113) 16
JlaGopatopusie 3ausaTus (JI13) 16
CamocrosTesabHast padora o0yuaromuxcs (CP) 24
Konrpous X
Hroro 72

3.2. Pacnpenesienue yueOHOro BpeMeHH 1O pa3jejiaM U TeMaMm

B TOM YHUCJIE
KOHTaKTHas paboTa 4
Ne HanmenoBanmue pasznena u Bcero S
8,
TEMBI TEMBI 4acoB =
J J3 113 CP =
~
1 2 3 4 5 6 7 8
Pa3znen 1. Texuuueckas TepMoIMHAMUKa
Bsenenue. OcHoBHbIE
1.1, A 5 1 2 |x 2 X
MOHSITHSI U OTIpEIeNICHUS




12 TepMoauHamMuyeckue

5 1 2 X 2 X

MIPOIIECCHI
1.3. | KpyroBeie mporecchol 12 2 8 2 X
14, BonsHoit  map.  Brnaxubii 8 5 5 5 5 X

BO3IYX

Paznen 2 Teopus TermomaccooomMeHa

OcHOBBI TEOPUH

2.1. 10 2 4 X 4 X
TEII000MeHa
Pazgen 3. Ilpumenenune TemIOThl B CEILCKOM XO3SICTBE
3.1. | KoTenpHbIC yCTAaHOBKH 8 2 4 X 2 X
3.2 | Otorenue. 7 2 X 3 2 X
3.3 | Bentunsauus 9 2 2 3 2 X
3.4 | OxpaHa OKpYKaIOIICH CPEeIbl. 5 1 X X 4 X
3.5 | OcHOBBI 2HEPrOCOEPEKECHIS 3 1 X X 2 X
Kontposb X X X X X X
Hroro 72 16 16 16 24 X

4. CTpyKTYpa M coJep:KaHue TUCHUILINHBI
4.1. Coaep:xanue TUCHUIIMHBI

Pa3nes 1. Texunueckasi TepMOIMHAMMKA
1.1 Beenenue. OCHOBHbIE OHATHS U OIPEEICHUS

[IpenMeT TeXHUYECKOH TEpMOJMHAMUKM U €€ MeToAbl. CBs3b TEIJIOTEXHUKU C APYTUMU
oTpaciiiMU 3HaHUK. OCHOBHBIE 33/1a4U Kypca.

PabGouee Tenmo. OcHOBHBIE mapaMeTpbl COCTOSHUA. TepMOJMHAMUYECKas CHCTEMa.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHHE. YpaBHEHHE COCTOSHUS. Terora m padora Kak (Gpopmbl
nepefayn TemwioThl. TepmoauHamuueckuid mpomecc. OOpaTuMbple UM HEOOpaTHMbIE IPOLIECCHI.
Kpyrossie mpotieccol (IIUKJIbI).

Cwmecu pabouux Ten. CrnocoObl 3a1aHus coctaBa cMecd. COOTHOIIEHHE MEXAY MaCCOBBIMH,
00BEMHBIMU J1OJIIMHU. BpluncieHne napaMeTpoB cOCTOSIHMS cMecu. OrmpeneneHue Kaxyuencs
MOJIEKYJISIPHOM Macchl M ra30BOM MOCTOSIHHOM cMecu. OnpesiesieHne 1aBiIeHui KOMIIOHEHTOB.

Temoemkoctb. MaccoBasi, oObeMHass M MOJISIpHAsi TEIUIOEMKOCTU. TemIoeMKoCcTh MpH
MIOCTOSIHHOM 00beMe U JaBJIEHUH. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEeMIIEpaTypbl M JIaBJCHHUS.
Cpennsis U UCTHUHHasl TeruioeMKOCTH. DopMynbl W TaOIMLBl A1 ONpPENENICHUs] TEIIOEMKOCTH.
TennoemkocTs cMecu pabo4MX Tedl.

[TepBbiii 3akoH TepMoanMHAMUKH. CyniHOCTh 3akoHa. DopMmynupoBKa 3akoHA. AHAIUTUYECKOE
BBIpQ)KEHUE 3aKOHA JJS OTKPBITBIX W 3aKpBITBIX cucteM. OmpeneneHue paboThl U TEIUIOTHI depe3
TEPMOJUHAMHUYECKHE MTapaMeTPhl COCTOSHUS, PV-IHarpaMMa. JHTaJIbIIHS.

Bropoii 3akoH TtepmoauHaMuku. OCHOBHBIE (OPMYJIUPOBKHM 3aKOHA. AHAINTHYECKOE
BBIp@KEHHE 3aKOHA. DHTponus. TS-auarpamMmma.

1.2. TepmoarHaMUUYECKHE IPOLIECCHI

OO1iee nMoHATHE O TEPMOAMHAMUYECKOM Tporecce. OO1Ie MEeToIbl NCCIIEIOBaHUSI TPOLIECCOB
U3MEHEHHMs COoCTosHus paboumx Ten. M3oOpakeHue B koopauHatax PV u  TS. OCHOBHBIE
TEPMOJIMHAMUYECKHE TIPOIIECCHI: M30XOPHBIN, N300apHBIN, N30TEPMUIECKUHN, aarnabaTHRIA — YaCTHBIC
CJlyday MOJIMTPOITHOTO MpoLecca.

1.3. KpyroBeie mpoiieccol

Obmee mousiTHe O KpyroBoM Imporecce. Ilpsmoit m oOparneiii nukn KapHo, ux anHamms.

Tepmoaunamuueckuit KI1/1 u xononuiabHbINH KOAPHUIUEHT.



[Huxner aurareneid BHyTpeHHero cropanus (/IBC). Lukabsl ¢ W30XOpHBIM W H300apHBIM
MOJBOJIOM TeIJIOTHL. M300pakeHne HUKIOB B PV- U 1S- guarpammax. TepMOIuHAMUYECKHE H
skcepruueckue KIIJ nuknos. CpaBHuTtenbHbld aHam3 nukioB JIBC.

[ukner ra3orypOuHHBIX ycTaHOBOK (I'TY). Ilukina ¢ M30XOpPHBIM M HM300apHBIM IOJBOJIOM
TeroTel. PerenepatuBHbie mukael [TY. HM300pakeHne 1MKIOB B PV U TS jauarpammax.
Tepmonnnamnueckue KII/I nuxnos. CpaBHuTenbHbIN aHanu3 nukios ['TY.

[Mukn wupeanbHOro Komrmpeccopa. Kiaccudukaius KOMIPECCOPOB U TMPHUHIMI ACHCTBUS.
WNunukaropuas aumarpamma. M3otepmuueckoe, aquadaTHoe U MOIUTPONHOE ckarue. [lomHas pabora,
3aTpadeHHas Ha MPUBOJ KoMIipeccopa. MHorocrymneH4aroe ckarue. M3o0paxxeHnue UKIoB B pV- 1 TS-
nuarpammax. KIT/] komnpeccopa.

[Mukn xonoIuibHBIX ycTaHOBOK. Kiaccudukaius XoloAWJIbHBIX ycTaHOBOK. PaGouume Tena.
XonmoauIbHbI  KOA((UIIMEHT U XOJOJOMPOU3BOIUTEIBHOCTh. LMK BO3MYIIHON XOJIOAUIBHOMN
ycTaHOBKH. L[MKJIBI TapoOBBIX KOMIPECCHUOHHBIX YycTaHOBOK. Ilonsitue 00 abGCcOopOLMOHHBIX H
MMAPOIKEKTOPHBIX XOJOAUIBHBIX YCTAHOBKAX.

Tennosoii Hacoc. [TpuHIMI pabOTHI TEIJIOBOTO HAcoca.

1.4.Boasinoit nap

Oduznyeckoe cocTtosiHue BemiecTBa. [Iporecc mapoobpazoBanusi B PV- U TS- KOOpAMHATAX.
TepmoaunamMuueckre TaOJIUIBI BOJBI U BOJsSHOrO mapa. Pv-, TS-, IS- nuarpammbl BOASTHOTO Tmapa.
Pacyer TepMoaMHAMUYECKUX MPOLIECCOB BOASHOIO Mapa ¢ MOMOIIbi0 Tabnuu. [IpuHimnuansHas
cxeMa napocuioBoil yctaHoBkH. L[{ukn Penkuna. BiusiHre HadyalbHBIX M KOHEYHBIX MTapaMETPOB HaA
tepmuueckuii KI1/] uukna Penkuna. M306pakenue uukna B pv-, TS- nuarpammax. [1ytu noBsieHus
SKOHOMUYHOCTH MAPOCHIIOBBIX YCTAaHOBOK. TeriopuKauoOHHbIN UK.

Bnaxubiii Bo3nyx. Ompenenenue noHATHS «Bnaxubiii Bo3ayx». OCHOBHBIE BEJIWYHUHBI,
XapaKTePU3YIOIINE COCTOSHHS BJIKHOrO Bo3ayxa. ld- gumarpamma BjiakHOro Bo3jayxa. Pacuer
OCHOBHBIX IIPOIECCOB (IIOJIOTPEB, CYIIKAa, CMECH BO3/yXa U Pa3IMYHbIX apOB).

Pa3znen 2. Teopusi TemsiomaccoodOMeHa
2.1. OCHOBBI TEOPHH TETIOMACCOOOMEHa

[Tpeamer u 3agaun Teopuu. 3HaYEHUE TEINIOOOMEHA B IPOMBIIIJICHHBIX IIporieccaXx. OCHOBHbIE
MOHATHUSI U OmIpeleneHus. Buapl nepeHoca TEMIOTHI: TEIUIONPOBOAHOCTh, KOHBEKIUS U HU3JIy4YECHHUE.
Cno>XHBIH TEMI000MEH.

TermooOMeH TemIonpoBoAHOCThIO. OCHOBHBIE TOHATUS M ompeneneHus. 3akoH Dypbe.
HuddepenunanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  KoaduIMEHT  TemionpoBOAHOCTH.
TennonpoBoAHOCTh OJHOCIOMHOM M MHOTOCIOWHOM INTOCKOM CTEHKH, LWJIWHIPUYECKON U
cepruueckoil CTeHOK.

KonBektuBHbI TemiooOMeH. OCHOBHBIE TOHSATHUS W ompeseneHus. YpaBHenue HproToHa-
Puxmana, KO3 GHUIMEHT TEeIIO0TAAYH.

TemooOMeH uznydeHreM. OCHOBHBIE MOHIATHS U ONPEEIICHUS, TEIUIOBOM OajaHC JIy4HUCTOTO
TeII000MeHa. 3aKOHbI TEIUIOBOIO U3Ty4eHus. Terioo0OMeH U3Ty4eHUEM MEXy TelaMu.

Crnoxublil TernoodoMmeH. Temnonepenaya yepe3 OJHOCIONHYIO M MHOTOCIOMHYIO IUIOCKYIO,
WINHAPUYECKYI0, cheprudeckyto cteHku. Koaddunment tennonepenaun. TerioBast u30msmus.

Pa3pnen 3. [IlppMeHeHune Tem10ThI B CeJIbCKOM XO0351iiCTBE
3.1 KorenpHble yCTaHOBKH

TonnuBo, €ro BUABI U XapaKTEPUCTHUKU. DJIEMEHTAPHBIM COCTaB TOIUIMBA. TE€IUIOTa CrOpaHUs
TOIUIMBA. Y CIOBHOE TOIUIHUBO. [Ipo6sieMbl S5KOHOMHY TOIUIMBA U MYTH ee pemieHus. OCHOBBI TOPEHUS U
OpraHM3alysl CKUTaHWsl TOIUIMBA. PacdeTbl MpoleccOB TOPEHHs pa3iIMYHBIX BUIOB TOIUIMBA.
TeopeTtuueckoe ornpeneaeHre HEOOX0AUMOT0 KondyecTBa Bo3ayxa. Koadduiuent nzopiTka Bo3ayxa.

Kotnel u kotenbHble ycTaHOBKU. OcHOBHBIE MOHATHA. Kinaccudukamus u ycTpoiCcTBO apOBBIX
U BOJOTpEHHBIX KOTIOB. TermoHocuTenu. OCHOBBI TEIUIOBOTO pacyeTa KOTEIbHBIX arperaros.
Ternosoit 6anmanc, KIIJ xorembHoro arperata. Pacxon TomimBa, yJOeNbHBIH pacxol TOIUIMBA.
BcenomoratenbHoe 000py10BaHUE KOTETBHBIX YCTAaHOBOK.



3.2 Oronnenue

MouHocTh cuctembl oToruieHus. OOmme cBeneHus, KiIacCH(PUKalMs CHCTEM OTOIJICHHUS.
Buapl TenoHocuTeneil CUCTEM OTOIUIECHUS.

OtonutenvHble  (HarpeBaTenbHble) npubopbl.  Kiaccudukamms.  TemmoBoit  pacyer
OTONUTENbHBIX TPUOOPOB.

Cuctemsl BoAstHOTO oToruieHus1. Kiaccudukanus u ycTpoiicTBO CUCTEM BOJSIHOTO OTOTICHHS.

Boznymnoe otorenue. Knaccudukamuss ¥ ycTpOMCTBO CHCTEM BO3IYIIHOTO OTOIUICHHS.
[IpuHnume! pacuera.

3.3 Beurwsamus

Mukpoxnumar  nomewieHus.  Ilapamerpsl  Mukpoxinmmara.  BumsHue — nmapameTpos
MHUKPOKJIUMATA HA IPOJAYKTUBHOCTb CEJIbCKOXO03SMCTBEHHOTO IPOU3BO/ICTBA.

Knaccugukarus 1 ycTpoHCTBO CHCTEM BEHTWISIIMU M KOHAULIMOHUPOBAHMS BO3/TyXa.

Pacuer Bo3pyxooOmeHa.

Br160op u pacuer 060pynoBaHMS.

[IpuMeHeHne TemIOThl B KYJBTHBAaMOHHBIX COOpPYXEHHSAX. CHCTEMbl BEHTWISILUU U
OTOIUICHHUS KUBOTHOBOJAUYECKUX MOMeIIeHUH. [Topsaok npoekTHpoBaHus BEHTHIIALINU.

3.4 Oxpana okpyxaromiei cpeibl

Bri6pocsr B atMochepy (TEmIoreHepupyoIX YCTPOUCTB, OT BEHTHIIALIMOHHBIX CUCTEM) U UX
BIUSHUE Ha OKpYXkartollyto cpeny. [IpeaenbHo-10nycTUMBbIE KOHIIEHTPALMK BEIOPOCOB B aTtMochepy
(ITAK): makcumalibHO-CyTOUYHBIE U cpeAHecyTouHbIe. PaccessHue BpenHocreil B armocdepe. [lonstue
o mpenenbHO-gaonycTuMbix BeIOpocax (IIJIB). Ilpumenenue GuabTpoB U APYruxX YCTPOWUCTB NS
OUYHCTKHU BHIOPOCOB.

3.5 OcHOBBI 3HEprocoepeKeHUs

OcHOBHbBIE HAamNpaBJI€HUs] SKOHOMHMU HHEPrOPECYpPCOB B arpolpOMBIIIJIEHHOM KOMILUIEKCE.
[ToBpimenne 3(hPeKTUBHOCTH IHEPTETHUECKOTO ¥ SHEPTOUCTIOIB3YIOIIET0 000PYA0OBAHHUS.

Hcnonp3oBaHue  TEIJIOTHl  yJAISEMOrO  BO3AyXa  JKMBOTHOBOJYECKHMX  IOMELICHHH.
Y TUIHU3alMOHHBIE YCTAHOBKH, TOKA3aTENH UX PaOOTHL.

4.2. Cogepxanme JeKIui

Ne ConaeprkaHue JIEKIINU Kon-o
/o p qac.

1 | Benenne. OcHOBHbIe TOHATUSI W omnpeaeneHus. IlpenMer TexHUYECKON
TEPMOJIMHAMUKHN U ee MeToibl. PaGouee Teno. OCHOBHBIE MapaMeTpbl COCTOSHUS.
Cwmecu pabouux ten. TermnoemkocTs. [lepBblif 1 BTOpoil 3aKOHBI TEPMOAMHAMUKH.
Tepmonmnamuueckue mnpoueccbl. OOmiee MOHATHE O TEPMOAMHAMHYECKOM 2
nporiecce. M3o0paxenue B koopauHatax PV u TS. OCHOBHBIE TEPMOJIUHAMUYECKUE
IIPOLIECCHI

2 | KpyroBbie mnpomeccol. OOmiee TOHITHE O KpyroBoMm mporecce. [Ipsmoii u 2
obpatubiit 1k Kapao, ux ananus. Tepmogunamuueckuit KIIJ[ v XomoauibHbIN
koapdunuent. Iluxnsl aurarenss BHyTpeHHero cropanus (/[ABC). Lukisl
ra3oTypOMHHBIX yCcTaHOBOK. Llukn uneansHOro xommpeccopa. LMK XOI0AMIBHBIX
ycTaHoBOK. TeruioBo# Hacoc. [IpuHimMnm paboThl TETJIOBOTO HAacocCa.

3 | Boasinoii map. ®usnueckoe cocrosiHue BemecTa. [Iporecc mapoodbpazoBanus B pV 2
n TS koopauHatax. Pacyer TepMOAMHAMHUYECKMX IPOIIECCOB BOJSHOTO Tapa ¢
MoMoIIpl0 Tabmuil u IS- muarpammel. [IpuHIUNHanpHAs cXema MapOCHIOBOM
yctaHoBKH. [{ukn PeHkuHa. BnusiHue HayaldbHbIX M KOHEYHBIX MapaMETpOB Ha
tepmuueckuid KIIJ] mukina Perkuna. M3o0paxkenue mukmna pv, TS, Is- nuarpammax.
[TyTr noBBIIIEHUSI SKOHOMUYHOCTH APOCUIIOBBIX YCTAHOBOK.

Baaxubiii  Bo3ayX. OCHOBHBIE BEIWYUHBI, XapaKTEPU3YIOMIHME COCTOSIHHE
BJI@KHOrO Bo3ayxa. ld- 1gumarpaMma BIIaXHOTO BO3ayXa. PacueT OCHOBHBIX
MPOLECCOB




Pasnen 2. Teopusi Tensioo0MeHa

OcHoBbl Teopum TemjiooOMeHa. I[lpenver u 3amaum Teopuu. Buawsl mepenoca
TEIIOThI. TermIooOMeH TemIonpoBOAHOCThI0. 3akoH @Dypbe. KOHBEKTHBHBIH
tertooOMeH. YpapHeHue HproroHa-Puxmana. TermmooOmen uznydenueM. C0KHBIN
teruiooOMeH. Koaddunment teronepenaun. TermmoBas H30Is1us.

KortesbHble ycTaHOBKH. TOIIMBO, €r0 BUABI U XapaKTEPUCTUKH. DJIEMEHTAPHBIN
COCTaB TOIUIMBA. TeIioTa CropaHus TOIUIMBA. YCIOBHOE TOIUMBO. [IpoGiemsl
SKOHOMMH TOILIMBA U MYTH ee perieHus. OCHOBBI TOPEHUS U OpTaHU3aIMs COKUTaAHUS
ToruIMBa. PacueTsl mpoiieccoB ropeHust pa3IMuHbIX BUJIOB TOIUIMBA. TeopeTruueckoe
ompeneeHue HeoOXxoauMmoro KonmdecTBa Bo3ayxa. Koadduimuent wu30bITKa
Bo3ayxa. Kol u kotenpHbIe ycTaHOBKH. OcHOBHBIC MOHATHS. Kimaccudukamnms u
YCTPOMCTBO MapOBBIX U BOAOIPEHHBIX KOTJIOB. TemnoHocutean. OCHOBBI TEMJIOBOTO
pacdera KOTeNbHBIX arperatoB. TerutoBoit Oamanc KIIJl kortempHOTO arperara.
Pacxon TomnuBa, ynenbHBIH pacxoja ToluMBa. BcmomorarenbHoe 000pyaoBaHHE
KOTEJIbHBIX YCTaHOBOK.

OronJsienne. MomHOCTh cuctembl oToruieHus. OOue cBefeHus, Kiaccupukanus
CUCTEM OTOIUICHHS. Buapl TemioHocuTenel cucteM oOToruieHus. OTONMUTENbHBIC
(marpeBarenbHbie) mpuOOpbl. Knaccudukanus. TemioBoil pacyeT OTOMUTENbHBIX
pubopoB. Cuctembl BoAsSHOTO oToIUIeHHs. Kilaccupukanus u ycTpoHCTBO CHCTEM
BOASIHOrO oToruieHus. BosaymHoe otorenue. Kiaccudukamus U ycTpoHCTBO
CHCTEM BO3JIYIIHOTO OTOTuIeHMs. [IpuHImmbl pacuera.

Bentuasinusi. Mukpokimmar nomenieHus. [lapamMerpbl MUKpokinMata. BiusHue
nmapamMeTpOB MHKPOKJIMMAaTa Ha IMPOAYKTUBHOCTH CEJILCKOXO03SIMCTBEHHOTO
npousBojacTBa. Kiaccudukanus W yCTPOWCTBO  CHUCTEM  BEHTWIALUU |
KOHJIMIIMOHUPOBAHUsI Bo3ayxa. Pacuer Bo3ayxooOmeHna. Bwibop u pacuer
obopynoBanusi. [IpuMeHeHHE TEIUIOTHI B  KYJbTHUBAIIMOHHBIX COOPYKCHUSX.
CUCTEMbI BCHTHUIIUU U OTOIJICHHUA »XHWUBOTHOBOJYCCKHUX HOMCHIGHI/Iﬁ. HOpHI[OK
MPOSKTUPOBAHUS BEHTHIISIIUH

Oxpana okpy:xawuieii cpeabl. BeiOpocel B atmocdepy (TemmoreHepupyromumx
YCTPOMICTB, OT BEHTHJIALIMOHHBIX CUCTEM) M HX BIMSHHE HA OKPY)KAIOLIYIO Cpeay.
[IpenenbHO-HOMYyCTUMBIE  KOHIIEHTpauuu BbeIOpocoB B atmochepy (ITIIK):
MaKCUMaJIbHO-CYTOUYHBIE M CpeJHecyTOuHble. PaccesHue BpeaHocTel B aTMocdepe.
[Tonstue o npeaenbHO-HoMycTUMBIX BbIOpocax (ITIB). IIpumenenue ¢uiabTpoB u
JPYTUX YCTPOMCTB JUIl OYUCTKH BHIOPOCOB

OcHoBbI 3HeprocHad:xeHusi. OCHOBHBIE HAIIPaBJICHHUs 3KOHOMHH 3HEPropecypcoB
B arponpoMBbIIIJIEHHOM KomIuiekce. [ToBbimenue 3¢ (eKTUBHOCTH IHEPreTHYECKOro
U DHEProucrnojb3yromero obopynoBaHus. lcronb3oBaHHe TEIIOTH YAAIsSEMOTO
BO3[lyXa JKMBOTHOBOJYECKMX  IIOMEUICHMM.  YTHIM3alMOHHBIE  YCTAHOBKH,
MOKa3aTeIn UX paboThI

Hroro

16

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI

/o

HaunmenoBaHue 1a60paTOpHBIX 3aHATUI

Kom-Bo
JacoB

Omnpenenenne n300apHOI TETUIOEMKOCTH BO3IyXa

Omnpenenenne XoaoIuiIbHOro Ko duuneHTa

HByLIeHI/IC CBOMCTB BIIQXKHOTO BO3J1yXa

Omnpenenenne ko3P uimeHTa KOHBEKTUBHON TEIIIOOTAAYN

O WIN|F

HccnegoBanue peKUMa TIPsIMOTOKA B KO)KyXOpr6HOM TEIUIO0OMEHHHKE.

NINININ




HccnenoBanue pesxuma MpOTUBOTOKA B KOXKYXOTPYOHOM TETII00OMEHHHUKE
6 N3yuenune TemioBoi cXeMbl MapoOBOT0 KOTJa 2
7 W3yuyeHune TeniaoBoy cXeMbl BOJIOIPEHHOIO KOTIIa 2
8 CriocoObl M cpelcTBa ONpEAEiCHUs I[apaMeTpoB paboThl BEHTUIIATOPA. 2
Omnpenenenne paboveld TOYKH BEHTWIATOpA
Hroro 16
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
Ne . Kon-Bo
HanmMeHoBaHMe NPaKTUYECKUX 3aHATUI
n/n 4acoB
1. | Pacuer umkia ra30TypOMHHON YCTaHOBKHU 2
2. | Pacuer nmkIia uaearbHOTO KOMIIpEccopa 2
3. | Pacuer uukioB qBUratesieil BHyTpEHHETO CrOpaHus 4
4, | Pacuer mapocHIIOBOI YCTaHOBKH 2
5. | Pacuer pexynepaTuBHOIo TEIJI000MEHHHKA 2
6. | Pacuer Bo31yxooOMeHa )KUBOTHOBOJYECKUX OMEIIEHUI 3
Hroro 16
4.5. Buabl u coiep:xaHue CaMOCTOSITeIbHON padoThl 00y4arouxcst
4.5.1. Bunsl caMOCTOSATENBHOM paboThI 00yJaIOMIUXCs
Bunpl camocTosTensHON pabOThl 00yYaroIInuXCs KOIM4eCcTBO YaCOB
[MonroroBka k 1abopaTopHBIM paboTaM U K 3aIuTe 5
71a00paTOPHBIX pabOT
IToaroToBka K NpakTUYECKUM 3aHSATHIM 5
CamocTosTeIpbHOE H3YYCHUE OT/ICTBHBIX TEM U BOIIPOCOB 5
ITonroroBka k 3auery 9
Hroro 24
4.5.2. Conep:xaHue caMOCTOSTEIbHON paboThl 00yJaromuxcs
No Kon-Bo
HaunmeHnoBaHMe TeM U BOIIPOCOB
/1 4acoB
1. Termnmoemkocts. TermnoeMKOCTh TpHU TOCTOSHHOM OOBEME W JIaBIICHHH. 1
TennoeMKoCTh cMecH paboYHX Tel
2. OcCHOBHbIE = TEPMOJUMHAMHYECKHE IMPOLECChl: H30XOPHBIH, H300apHBIi, 1
M30TEPMHUUECKHUI, aAabaTHbI — YaCTHBIE CIIyYau MOJUTPOIHOTO MpolLecca.
3. Hukn uneansHoro xommpeccopa. [lomnas pabora, 3aTpaueHHas Ha HPUBOJ 1
KoMmIpeccopa. MHOToCTyneH4YaToe cxarue.
4. [Mukn  XONOMMIBHBIX  YCTAHOBOK.  XOJOAWIBHBI  KOOQOUIMEHT U
XO0JOAONPOU3BOIUTENBHOCT. LMK BO3IYIIHON XOJOJWIBHOW YCTaHOBKH. 1
[{ukJbl TApOBBIX KOMIPECCHOHHBIX YCTaHOBOK. [loHsATHE 00 aGCOPOLMOHHBIX
Y TTAPOIKEKTOPHBIX XOJIOJMIBHBIX YCTAHOBKAX.
S. [IpuHnmnuaneHas cxema napocusioBoil ycraHoBku. [lukin Penkuna. Biousinue 1
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Ha4yaJIbHBIX U KOHEYHbIX napaMeTpoB Ha Tepmuueckuil KII/] nukina Penkuna.
MN3o0Opakenne 1wmkima B PV-, TS- mgmarpammax. Ilytm moBbImeHus
SKOHOMHYHOCTH MAPOCUIIOBBIX YCTAaHOBOK. Terio(uKaiMOHHBINA [TUKIL.

6. Id- auarpamma BIIQKHOTO BO37ayXa. PacdeT OCHOBHBIX MPOIECCOB (TOI0TPEB, 1
CYIIIKa, CMECH BO3JlyXa M Pa3INYHbBIX [1apOB).

7. Cnoxseiid  termooOMmen.  Teruonepemada  4epe3  OAHOCIOHMHYIO U 1
MHOTOCJIONHYIO IJIOCKYIO cTeHKY. PacueTr koaddummenra teronepenadan

8. Pacuer TeninooOMeHHBIX amnmapaToB «Tpyda B TpyoOe» 1

9. YCTpolCTBO  KOTENIBHOM  YCTAaHOBKH: OCHOBHOE€ UM BCIIOMOTaTEJIbHOE 1
o0opynoBaHue

10. | KoHCcTpyKIms )KapoTpyOHO-IBIMOTAPHOTO MAPOBOT0 KOTJIA HU3KOTO JaBJICHUS 1

11. | [loaroroBka BOABI UL IUTAHUS KOTJIOB 1

12. | TennoBble cXeMbl MAPOBBIX U BOJAOTPEUHBIX KOTEIbHBIX 1

13. | Pacuer Bo3ayxooOmeHa. BeiOop 1 pacueT o0opyoBaHUs. 1

14. | IlpumeHeHue TEmJIOTHl B KYJIbTUBALMOHHBIX COOpYXeHUAX. Cucremsl 1
BEHTWJISIIIUY U OTOTUICHHS )KUBOTHOBOUECKUX TTOMEIICHHIA.

15. | Pacuer Bo3ayx00OMeHa )KHUBOTHOBOAYECKUX MOMEIICHUN 1

16. | TemoBoii 6amaHC )KUBOTHOBOJYECKHX TTOMEIICHHIA 1

17. | [lopsaok NpOeKTUPOBAHUS BEHTHIISILIMH. 1

18. | AsponmHamMudeckuii pacueT BEHTHISILIMOHHOW CETH, BHIOOP BEHTHIISATOpA 1

19. | Pacuer kanopudepa 1

20. | Pacdyer BBITSKHOM BEHTHWISALIUA 1

21. | YTuim3anyoHHBIE YCTAHOBKH, IIOKA3aTENN UX pabOTHI 4
Hroro 24

5. Y4eOHO-MeTOoaMYeCKOE 00ecnieYeHHe CaMOCTOATEeIbHOH padoThl 00yYAOIIUXCS

VYyebHo-Meroanueckue pazpabotku umerorcs B Hayunoit  6ubnuoreke dI'BOY BO OxhHo-
VYpansckuii 'AY:

1. Kpyrnos I'. A. Tennorexnuka [DnexkTpoHHBIH pecypc]: yuebHoe mocobue / Kpyrmos I'. A.,
bynrakosa P. U., Kpyrnosa E. C.; UI'AY. YensoOunck: YI'AY, 2008.- 229 c. Pexum nocrymna:
http://192.168.0.1:8080/localdocs/tvgs/1.pdf.

2. Kpyrnos I'. A. TerutorexHuka [ DneKTpoHHBIH pecypc]: yueb. nocodue / I'. A. Kpyrnos, P. 1.
bynrakosa, E. C. Kpyrnoa. Mocksa: Jlamp, 2012.- 208 c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900.

3. Cunsisckuit FO. B. CO0pHUK 3a7a4 110 KypCy TEIJIOTEXHUKA [ DNeKTpOHHBIN pecypc]: Mocksa:
I'MOP/, 2010.- 128 C. Pexum JoCTyma:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=4907.

4. Metoauueckue yKazaHus JJIsi CaMOCTOSITeNIbHON paboThl mo aucuuruinHe "TerorexHuka"
[DnexTpoHHBIN pecypc] : i oOydaroImMXcsl MO HampaBICHUIO MOJATOTOBKH OakanaBpoB: 23.03.03
DKcIulyaTalus TPaHCIOPTHO-TEXHOJOTHUUECKUX MaluH U KoMiuiekcoB; 35.03.06 ArpounxeHepus.
[Ipodunu: TexHuueckue cuctembl B arpoOu3Hece, TeXHMUYECKHE CHUCTEMBI B arpoobusHece (c
yriyoneHHoil moarotoBkoit: HedrexossiicTBa M TOIIMBO3anpaBOYHbIE KOMIUIEKCHI, DKCIUTyaTaIus
TEXHUYECKUX CpPEICTB), TeXHOJNOorusi TpPaHCIOPTHBIX IMpoleccoB, TeXHUYECKH cepBUC B
arpornpowmbltieHHoM Komruiekce; 44.03.04 TlpodeccuonanpHoe obydenue (mo orpacism). [Ipodub
Tpaucnoprt; cnenuanuctoB: 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeacTBa. Popma
oOydeHwus - ouHas, 3aouHas / coct.: . A. Kpyrios, O. A. I'ycesa, O. C. Bonkosa ; FOxHo-Ypanbckuit
I'AY, Unctutyt arpounskenepun .— YensaOunck: KOxno-Ypansckuit AY, 2017 .— 70 c. : uin., Tabm.
— bubmumorp.: ¢. 70 (2 Ha3B.). Pexxum nocryma: http://192.168.0.1:8080/localdocs/tvgs/28.pdf
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4907

6. ®oH/ OLIEHOYHBIX CPe/ICTB /I MPOBeIeHH s
NMPOMEKYTOUYHOM aTTeCTAlMH 00y4aI0IINXCS

Jlise ycTaHOBIIEHHMSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommuxcst tpedoBanusim ®I'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH U IPOBEIEHUS
MPOMEXYTOUYHOM arTecTanuu oOydaromuxcss 1o gucuuiuinHe. @DOHA  OLUEHOYHBIX  CPENCTB
npeacraiieH B [Ipunoxxenun Nel.

7. OCHOBHASI U JONOJIHUTEIbHAS YueOHasl JIuTepaTypa, HeoOXoAuMasi 1Jis1 0CBOEHMSI
AUCHMILINHBI

OcHOBHasi W [OTOJHUTENbHAs ydeOHas nuTepaTypa umeercs B Hayunoit Oubimoreke u
3JIEKTPOHHOU MH(popMarmoHHo-00pa3oBatenbHOM cperae ®I'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 JiUuTEpaTypa

1. Kpyrios I'. A. TemmorexHuka [DnekTpoHHBIN pecypc]: yueOHoe mocobue / Kpyrmos I'. A.,
bynrakosa P. W., Kpyrnosa E. C.; UI'AY. Yenabunck: UI'AY, 2008.- 229 c. Pexum nocrymna:
http://192.168.0.1:8080/localdocs/tvgs/1.pdf.

2. Kpyrnos I'. A. TenmorexHuka [DnekTpoHHBIN pecypce]: yueb. mocodue / I'. A. Kpyrnos, P. H.
bynrakoa, E. C. Kpyrnoa. Mocksa: Jlanp, 2012.- 208 c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900.

3. Cunssckuii 0. B. COopHuUK 3a7au 10 Kypcy TEIUIOTEXHUKa [DIeKTpoHHBIN pecypc]: Mockaa:
I'MOP/, 2010.- 128 c. Pexum JOCTYyTIa:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4907.

JlonoIHUTeIbHAS JTUTepaTypa
1. AmepxanoB P. A. Dkcmuyaranuys TEIIOAHEPreTUUECKUX YCTAaHOBOK U cucTeM [ Tekcrt]:
yuebnuk / P. A. Amepxanos, I'. I1. Epomenko, E. B. lllenumanosa ; mox pexn. P. A.
AwmepxanoBa. M.: Dueproatomusaar, 2008.- 448 ¢

2. 3axapoB A. A. [IpumeHeHHE TEIJIOTH B celIbCKOM x03sicTBe [ Teker]. M.: Arponpomusnart, 1986.-
287c

3. Kpyrnos I'. A. Tennmorexuuka [Tekct]: yue6Hoe mocobue / I'. A. Kpyrnos, P. U. Bynrakosa, E. C.
Kpyrnosa. CII6.: Jlans, 2010.- 208 c.

4. Tennorexnuka [ Tekct|: yaueOHuk /uis By30B / B. H. Jlykanus [u ap.] ; mox pexn. B. H.
Jlykanuna. M.: Briciias mikona, 2006.- 671c.

Hepnouuqecm»[e H3TaAHUA:

«IIpuboppl W TeXHUKA OHKCIepUMEHTay, «JlocTmwkeHuss Hayku U TexHHUKd B AlIK»,
«MexaHuzanus u anexkTpudukanms CEIIbCKOI0 XO3SHCTBaY, «Cubupckuit BECTHHUK
CEJIbCKOXO3SIMCTBEHHON Hayku», «CembCKOXO3SIMCTBEHHBIE MAIIMHBI M TEXHOJIOTHNY, «Poccuiickas
CEJIbCKOXO35MCTBEHHAS HAYKaY.

8. Pecypchbl nHpOpPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
OJIsA OCBOCHUA JUCHUITIIMHBI

1. EnuHOE OKHO A0cTyna K yaeOHO-METOIUUECKHM pa3padoTkam https://toypray.pd

2. OBbC «Jlanb» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru
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file:///C:/Documents%20and%20Settings/Admin/Мои%20документы/Downloads/Круглов%20Г.%20А.%20Теплотехника%20%5bЭлектронный%20ресурс%5d:%20учеб.%20пособие%20/%20Г.%20А.%20Круглов,%20Р.%20И.%20Булгакова,%20Е.%20С.%20Круглова.%20Москва:%20Лань,%202012.-%20208%20с.%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900.
file:///C:/Documents%20and%20Settings/Admin/Мои%20документы/Downloads/Круглов%20Г.%20А.%20Теплотехника%20%5bЭлектронный%20ресурс%5d:%20учеб.%20пособие%20/%20Г.%20А.%20Круглов,%20Р.%20И.%20Булгакова,%20Е.%20С.%20Круглова.%20Москва:%20Лань,%202012.-%20208%20с.%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900.
file:///C:/Documents%20and%20Settings/Admin/Мои%20документы/Downloads/Круглов%20Г.%20А.%20Теплотехника%20%5bЭлектронный%20ресурс%5d:%20учеб.%20пособие%20/%20Г.%20А.%20Круглов,%20Р.%20И.%20Булгакова,%20Е.%20С.%20Круглова.%20Москва:%20Лань,%202012.-%20208%20с.%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900.
file:///C:/Documents%20and%20Settings/Admin/Мои%20документы/Downloads/Синявский%20Ю.%20В.%20Сборник%20задач%20по%20курсу%20теплотехника%20%5bЭлектронный%20ресурс%5d:%20Москва:%20ГИОРД,%202010.-%20128%20с.%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php%3fpl1_cid=25&pl1_id=4907
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9. MeroauvecKkue yYKa3aHUus Il 00y4al0IIUXCH M0 OCBOCHUIO TUCHUILIHHBI

YuebHO-MeToanYecKue pa3paboTku umerorcs B Hayunoit  Oubiamorexe u AIIEKTPOHHON
uHpopMannoHHo-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. Bynrakosa, P. W. YueOHoe mocoOMe K KypCOBOMY M JUIJIOMHOMY IPOCKTHPOBAHHIO
"OTOomIeHue W BEHTWJISLMS >KMBOTHOBOJYECKOTO IMOMEIICHUA" [DIEKTpOHHBIA pecypc]
pykomnuchk / bynrakoa P. U. ; UT'AA .— Yensbuuck: b.u., 2013 .— 53 ¢. — C npun. —
bubmuorp.: c¢. 47 (12 wna3s.) .— 0,8 MB .—Jloctyn u3 JOKaJbHOW CETH.
http://192.168.0.1:8080/localdocs/tvgs/9.pdf

2. Metoauueckre yka3aHusi K JaOOpaTOpHbIM padoTaM MO TEXHUYECKOM TEepMOJAMHAMUKE
[DnexTponnsIii pecype] / coct.: Crapumx B. B., Kpyrnos I'. A., byarakosa P. . ; U'AY .—
Yensounck: YT'AY, 2009 .— 73 c. — bubmwmorp.: c. 69 (4 na3.) .— 4,4 MB .— Jloctyn u3
nokanbHoW cetu : http://192.168.0.1:8080/localdocs/tvgs/3.pdf—doctyn u3 cern MHTepHer:
http://188.43.29.221:8080/webdocs/tvgs/3.pdf.

3. HccrenoBaHue peXMMOB TEINIOOOMEHHBIX ammaparoB [DIEKTPOHHBIN pecypc| : MPaKTUKYM K
nabopatopHbIM paboTam JUIsi MOATOTOBKM OakallaBpoB, OOy4YarOIIUXCsl MO HAIpPaBICHUIO
35.03.06 "Arpoumxkenepus", mpoduias "DIEKTPOTEIIIOOO0ECTICUCHUE MYHUIIUATHHBIX
obpazoBanuit" / coct.: I'. A. Kpyrmos, O. C. BonkoBa ; HOxuo-Ypanbckuit 'AY .—
Uensounck: FOxuo-Ypansckuit 'AY, 2016 .— 32 c. : un., tabin. — 0,9 MB .— Joctyn u3
nokanpHoOU cetu : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - doctyn u3 cetu MuTepHer:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf.

10. UudopmanmoHHbIe TEXHOJOTHH, UCIOJIb3yeMble MIPH OCYILECTBJIEHUN 00pa30BaATEIbHOI0
npoiuecca no JUCHUILINHE, BKJIIOYAs NepedyeHb NPOrpaMMHOro odecreyeHus u
HHG(OPMALMOHHBIX CIPABOYHBIX CHCTEM,

B HayuHnoii OubnuoTreke ¢ TepMUHAIBHBIX CTAHIUM MPEAOCTaBISIETCS JOCTYI K 0a3aM JTaHHBIX:
- Koncynpsrantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHbOpManoHHO-cripaBovHas cucrema 'OCToB);

- «CenbX03TeXHUKa» (aBTOMAaTU3UPOBaHHAs CIIPAaBOYHAsI CUCTEMA).

[Tporpammuoe obecrieuenue: Kompas, AutoCad.

11. MaTepuajbHO-TeXHUYecKkas 0a3a, Heo0OXoAUMAs sl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca No AUCHUILINHE

YyeOHble ayIUTOPUH ISl TPOBEIEHHsI 3aHATHIl, NPELYCMOTPEHHBIX MPOrpPaMMoii,
OCHAIIIEHHBIE 000PYI0BAHNEM U TEXHHYECKHMH CPeICTBAMH 00yYeHHs
Cextop [l — yueOHas aynutopus JUisl IPOBEACHUS 3aHATUI CEMUHAPCKOrO THIIA, TPYNIOBLIX U
VHIUBHUIyIbHBIX KOHCYJIBTALUH, TEKYILIETO KOHTPOJIS M TPOMEXYTOYHOW aTTeCTallHH,
136 - maGoparopust X0JIOAUIBHOTO 000PYIOBAHHS

anrap 1 cexropa «Jl» - mabopaTopusi TepMOIUHAMUKA
anrap 3 cexropa «JI» - mabopaTopus TEMI0IHEPTETHUECKUX YCTAHOBOK
IMomeneHust 1jisi CAaMOCTOSITEILHOI Pad0OTHI 00y4AIOIIMXCH
[Momemenust 303, 419 nust caMoCTOSATENBHON PabOThI, OCHAIIEHHOE KOMITBIOTEPHON TEXHUKOM C
MOJIKIIIOUEHUEM K ceTu « HTepHeT.

IlepeyeHb OCHOBHOIO y4€OHO-12a00paTOPHOI0 000PY/A0BAHMS

Korén I-721

[TapocunioBast ycTaHOBKa

Kommpeccop Bo3mymiHbIit

KoMIuieKT 351eMeHTOB Ui a3pOIMHAMUYECKOTO CTeHAA

AN
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Bentmsrop 114-75-2.5-1 JIEB JIBA 71 B4

Bentunsarop 114-75-2.5-1 TP /IBA 63 A4

HedremapoobpaszoBarenb

KoMmieKT BEeHTHIIAIIMOHHON MPUTOYHOM YCTAaHOBKU (BEHTHIIATOD, Kaynopudep, GuibTp,
BCTaBKa (UIBTPYIOLIAs, KJIallaH BO3yLIHbIH, ITyMOIIYILIUTEb)

9. JlaGopaTopHO-HCCIIE0BATEIbCKUN CTEH[ «HcnblTanne PEeKyIIepaTUBHOIO
TEII000OMEHHUKa» (Bpe3Ka, BEHTHIIb, KpPaH IIApOBOMH, IEPEXOIHUK, IITYLEP, TPOWHUK)

N O

12. UnHoBaumoHHbIe GopMbI 00Pa30BaATEJIbHBIX TEXHOJIOTHIA

W1 3aHATUS
Jlexuun JI3 113
®dopmbl pabOTHT
Y4deOHbIe TUCKYCCUH - + -
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IIPH/IO/KEHHE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEJCHUS MPOMEXKYTOUHON aTTECTaIlluU
oOyuaromuxcs no aucuuruinae b1.B.02 «Temnorexuuka»

Hanpasnenue noarorosku 35.03.06 Arpounskenepust

[Tpoduns «TexHuYecKkne CHCTEMBI B arPOOM3HECe»

VYpoBeHb BhICIIET0 00pa3oBaHus — 6aKkajgaBpuaT (MPUKJIATHON)
Kpamudukamus — 6akajaaBp

®dopma 00yueHUs — OUHAas

YenaOuHCK
2018
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1. KomnereHmuu ¢ ykazaHueMm dTana ux ¢gopmupoBanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi quciuminie GopMUpyIOTCs Ha IPOABUHYTOM dTalle.

KonTtponbsHbie [Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIHHE
pe3yIbTaThI
ocsoerms OIOII 3HAHUS YMCHHUS HaBBIKU
(KOMIIETEHIIMN )

OIIK-4 OO6yuaromuiicst  mopkeH | OOyvaronuiics OO0yyaromuiicst JT0JDKEeH
CHOCOOHOCTH pellaTh | 3HaTh OCHOBHBIE 3aKOHBI | JOJDKEH YMETh | BIIAJICTh HaBBIKAMU
WH)KEHEPHBIC 33714l | TePMOJMHAMUKH U | HCIIOJIb30BaTh ONKCaHMsI  OCHOBHBIX

C MCIIOJIb30BAaHUEM | TEIUIOMAacCOOOMEHa, OCHOBHBIE 3aKOHBI | 3aKOHOB
OCHOBHBIX 3aKOHOB | HEOOXOMMBbIC NpU | TEPMOTUHAMUKH U | TEPMOJAMHAMUKHU u
MEXaHHKH, pelieHNH  MHXKEHEPHBIX | TEIIOMaccooOMeHa TerioMaccoooMeHa, Ha
AJIEKTPOTEXHUKH, 3amad4 - (61.B.02-3.1) npu pEIIEHUH | KOTOPBIX OCHOBAHBI
THJIPABIIAKH, WHXCHEPHBIX 3a7ad - | IPUHIUIB  JICHCTBUS
TEPMOJIMHAMUKHU U (b1.B.02-Y.1) 00BEKTOB
TETIOMaccooOMeHa npodeccnoHaIbHON
JeSITeIIbHOCTH u
KOTOpBIE HCIOIB3YIOTCS
IE peLieHHs
WH)KEHEPHBIX 3a1ad -
(b1.B.02-H.1)
[TK-2 OO6yuaromuiicst  moipkeH | OOyvaronuiics OO0yuaromuiicst JT0JDKEeH
['oTOBHOCTH K 3HATh pabouune U | IOJDKCH YMETh | BIIJICTh HaBBIKAMU
Y4acCTHIO B TEXHOJIOTUYECKHE UCIIOJIb30BATh Ipy | omucaHusi paboyux W
NIPOBE/ICHUU OpoIecchl  MallMH ~ — | IPOBEJICHUU TEXHOJIOTUYECKUX
UCCJIEJOBaHUM (b1.B.02-3.1) HCCIIEIOBAaHUM 3HAHMS | IPOLECCOB MAallMH —
pabouux u pabouunx u | (b1.B.02-H.1)
TEXHOJIOTUIECKHUX TEXHOJIOTHIECKUX
IPOIIECCOB MaIIUH MPOIECCOB MAIIMH —
(b1.B.02-Y.1)

2. HOKa3aTeJII/I, KPUTEPHUH M HIKAJA ONCHUBAHUSA C(l)Ole/lpOBaHHOCTI/I KOMIIeTeHIInii

ITokazare | Kpurepuu u mxasa oleHUBaHMs Pe3yIbTaTOB 00yUEHUs M0 TUCIMILIIMHE

I Henocrarounsrit JlocTatouHsIi Cpennuii ypoBeHb BrIcoknii ypoBeHb

OLEHUBAH | YpPOBEHb YPOBEHBb

us (3YH)

b1.B.02- | OGyyatomuiics  He | OOyqaromuiics OOyuaronmiics ¢ | OOyuarommiics ¢

3.1 3HaeT OCHOBHBIE | crabo 3HAET | HE3HAYUTENIbHBIMU | TpeOyeMou
3aKOHBI OCHOBHBIE  3aKOHBI | OLIMOKaMHU U | CTEIIEHBIO IOJHOTHI
TEPMOJUHAMHUKNA U | TEPMOAMHAMUKU U | OTIEJIbHBIMU U TOYHOCTU 3HAET
TeIIoMaccooOMeHa, | TeroMaccooOMeHa, | mpoberaMyu  3HAeT | OCHOBHBIE  3aKOHBI
HEOoOXOUMBbIE  TpPH | HEOOXOJUMbIE TP | OCHOBHBIE  3aKOHBI | TEPMOJUHAMUKN U
peleHnn pelieHnn TEPMOJMHAMHUKH M | TEINIOMAaccOOOMeHa,
WHXEHEPHBIX 3a7]ad | MH)KEHEPHBIX 33/1a4 | TEIJIOMaccooOMeHa, | HeOOXOAUMbIe TMpuU

HEOOXO/AUMBIE TIPU | PELICHUU

peleHnmn
MH)KEHEPHBIX 3a7a4

HHXXCHCPHBIX 3a1a4
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b1.B.02- | OGyuaromuiics  He | OOyqaromuiics OOyuaromnmiics OOyuaronmiics
V.1 yMEeT HCIOJIb30BaTh | ¢1abo yMEET | yMeeT ymeeT
OCHOBHBIC  3aKOHBI | HCIIOJIb30BaTh UCTIOJIb30BaTh UCTIOJIb30BaTh
TEPMOJMHAMHUKA W | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI
TerioMaccooOMeHa | TepPMOJMHAMUKHA U | TPMOAMHAMUKNA U | TEPMOAMHAMUKA U
npu pEIICHHUH | TETIOMaccooOMeHa | TeruioMaccooOMeHa | TerioMaccooOMeHa
WHXCHEPHBIX 3374 | TIPH pElIeHnH | TIpH pelieHnr | HeoOXOIUMBIC —TIPHU
WH)KCHEPHBIX 33/1a4 | MH)KCHEPHBIX 33/1a4 | PEIICHUN
WH)KEHEPHBIX 33124
b1.B.02- | O6yuaromuiics  He | OOyqaronuiics Oo6yuatomuiicss ¢ | O0yyaromuiics
H.1 BJaJIe€T HaBBIKaMU | clabo BJIaJICCT | HEOOIBIITUMHU CBOOOJTHO  BIIAJEET
OIMCAHMsI OCHOBHBIX | HABBIKAMHU 3aTPyIHCHUSIMH HaBBIKAMHU
3aKOHOB OTIHCaHUSA BJaJIC€T HABBIKAMU | OTIMCAHUS

TCPMOIUHAMHUKHA n

OCHOBHBIX 3aKOHOB

OIMMCaHUsA

OCHOBHBIX 3aKOHOB

TEIJIOMacCOOOMEHa, | TEPMOJMHAMHUKUA | | OCHOBHBIX 3aKOHOB | TEPMOJAMHAMUKH U
Ha KOTOPBIX | TEIJIOMAacCOOOMEHa, | TEPMOJUHAMUKN U | TEINIOMAacCOOOMEHa,
OCHOBAaHEBI Ha KOTOPBIX | TEIJIOMaccooOMeHa, | Ha KOTOPBIX
MIPUHIUIIBI IEHCTBUS | OCHOBAHBI Ha KOTOPBIX | OCHOBAHBI
00BEKTOB TIPUHIIATIBI OCHOBAHBI TIPUHITHAITHI
popeCCUOHAIBHONW | ACHUCTBUSA OOBEKTOB | MPUHIIMITHI JIEHCTBUSA OOBEKTOB
JIeITSILHOCTHU U | Ipo(heCCUOHATLHOM | IEUCTBUS OOBEKTOB | MPOQPECCHOHATBHON
KOTOpBIS IEeITEIbHOCTU U | IpoECCUOHAIBHON | ACATEIHHOCTH H
WCIIONB3YIOTCA I | KOTOPbIE JIeATCIIbHOCTH U | KOTOPBIE
penieHus WCIIONIB3YIOTCS JUISl | KOTOpBIE UCIONIB3YIOTCS IS
WH)KEHEPHBIX 33/1a4 | PEIICHUS UCIONB3YIOTCSL  JUISl | PELICHUS
WH)KEHEPHBIX 3a/1ay | pelIeHus WHXKEHEPHBIX 3a/1a4

HH)XCHCPHBIX 3aaa4

3. TunoBble KOHTPOJbHBIE 3aJaHUS U (MJIH) HHbIE MATEPUAJIbI, HEOOX0UMBbIE [IJISl OLlEHKH
3HAHMI, YMEHUI1 1 HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPpAKTEePU3YOIIUX ITAINBI
(popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

TwuroBkle KOHTPOJIBHBIC 3aJaHWs U MaTCPpHAJIbI, HCO6XOJII/IMI)IG JJIs1 OICHKU 3HaHI/II71, YMGHI/Ifl n
HAaBLIKOB, XapaKTCPU3YIOIIHUX IMTPOABUHYTHI 3TaIl q)OpMI/IpOBaHI/ISI KOMHCTGHL{HIX B IIpo1iecce OCBOCHUA

OIIOII, conepxarcst B yueOHO-METOIUYECKUX pa3pabOTKax, MIPUBEACHHBIX HUXKE.

1. Meroanueckue yka3zaHusi K J1a00OpaTOpHBIM paboTaM MO TEXHUYECKOW TEPMOIMHAMHKE
[DnexTponnsblit pecype] / coct.: Crapmux B. B., Kpyrnos I'. A., Bynrakosa P. I.; UT'AY.

YensasOMHCK:

4ray,

2009.-

http://192.168.0.1:8080/localdocs/tvgs/3.pdf.

73 C.

Pexum

JOCTyma:

2. bymrakoa, P. U. YueOHoe mocoOuWe K KypCOBOMY H JAWIUIOMHOMY IPOCKTHPOBAHUIO

3.

"OromieHne M BEHTWISLMS >KMBOTHOBOJYECKOTO MOMeEIeHUs" [DIIEKTPOHHBIN pecypc]
pykonuck / bynrakosa P. U. ; U'AA .— Yens6bunck: b.u., 2013 .— 53 ¢. — C npuin. —
bubmmorp.: c¢. 47 (12 wna3s.) .— 08 MB .—Jloctym wu3 nokanpHOW ceTu
http://192.168.0.1:8080/localdocs/tvgs/9.pdf.

Meroandeckue ykazaHus K Ja0OpaTOpHBIM paboTaM IO TEXHHYECKOW TEePMOJIMHAMHUKE
[Texct]: ans cryneHToB, oOywaromuxcs no HampasieHusMm 110300- "Arpounxenepus",
110301- "Mexanuzamus cenbckoro xo3sictea’, 110303- "TexHosorus oOCTYXKHUBaHUS H
pemonta mammH B AIIK", 110304- "Oueprocoepexenue" / coct.: B. B. Crapmmux, I'. A.
Kpyrnos, P. U. bynrakos; UT'AY. Yensabunck: UI'AY, 2009.- 71 c.
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4. Temnonepenaua [Tekct]: MeToamueckue ykazaHus K jJabopartopHbiM pabortam / coct.: P. U.
bynraxosa [u np.]; UI'AA. Yensounck: UT'AA, 2010.- 54 c.

5. Kpyrnos I'.A., bynrakosa P.M., MarautoBa H.T. Odopmnenue TekcToBOW U rpadudecKoit
ToKyMeHTaruu. Yuebnoe mocobue. UI'AA, Yensiounck, 2004, - 156¢.

6. Kpyrnos I'.A., BynrakoBa P.M., Meronudeckue ykazaHusi K J1abopaTopHbIM paboTam 1o
BeHTWIAIMH [ Tekcr] .— Yenabunck: b.u., 2006 .— 92 c. :

7. EcrectBennas Bentuisiius [Tekcr] : yauedbnoe mocodbue / I'. A. Kpyrnos [u np.] ; UT'AY —
Yensgouuck: b.u., 2006 — 77 c.

8. Kpyrnos, IA IIpoexkTupoBanue OTONUTENBHO-BEHTUIISIIMOHHOM CHCTEMBI
JKUBOTHOBOAYECKoro mnomemenust [Tekct] : ydebnoe mocobme / I'. A. Kpyrios, P. U.
bynrakosa, M. B. Anapeesa ; UI'AA .— Yensbunck: UI'AA, 2014 .— 100 ¢

9. HccnenoBaHue peKMMOB TEIJIOOOMEHHBIX almapaTtoB [DJIEKTPOHHBIN pecypc]| : MPaKTHKYM K
1abopaTopHBIM paboTaM i TMOATOTOBKH OakKajaaBpoB, OOYYAIOIIUXCS IO HAIpaBICHUIO
35.03.06 "Arpoumxkenepusa"', mpodmwib "DIEKTPOTEITIOO0ECTICYCHUE MYHHUIIUITATBHBIX
obpazoBanmii" / cocr.: I. A. Kpyrnos, O. C. BonkoBa ; HOxHo-Ypamsckuii 'AY —
Yensounck: FOxuno-Ypansckuii 'AY, 2016 .— 32 c. : ui., tabn. — 0,9 MB .— Jloctyn u3
JokaneHOU cet : http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Jocryn u3 cetu MuTepHeT:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf

4. MeToauyeckne MaTepuaJibl, ONpeie/siiome nNpoueIypbl OHeHUBAHUS 3HAHUM,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJbHOCTH, XapPAKTEPHU3YOIIHX ITan(bl)
(opmupoBaHusa KOMIETEHIUH

B naHHOM pa3znene MeETOOMYECKHE MaTepUallbl, OINPEAEISIONUME IPOLEAYPbl OLICHUBAHUS
3HAHUW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOUINX MPOJBUHYTHIN 3Tan (OPMUPOBAHUS KOMIETEHIIUIA IO
mucuuiinHe «TemnoTexHuka», MpUBEACHbI NPUMEHUTENBHO K KaXKIOMY U3 HCIOJb3YEMBIX BHJI0B
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTAIlH 00YJarOIIUXCS.

4.1. OneHo4HbIe CPEACTBA IS NPOBEACHHUS TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH

4.1.1 YcTHBIN OTBET Ha IPAKTUYECKOM 3aHITUH

VYCTHEII OTBET Ha MPAKTUYCCKOM 3aHATHMU HCHOJB3YCTCA I OLUCHKH KaueCTBa OCBOCHUA
oOy4aromuMcsi OCHOBHOM TMpodeccHoHanbHOM 00pa3oBaTenbHOM MpPOTrpamMMbl IO  OTIEIHHBIM
BOIIPOCAM W TeMaM AUCHUIUIMHBL. TeMbl M IUIaHBI 3aHSATUN 3apaHee COOOIIAIOTCA O0YyJaroITUMCH.
OTBeT  OIICHMBAeTCS  OLEHKOW  «OTIUYHO»,  «XOpOIIO»,  «yIOBJIETBOPUTEIHHO»  HIIHU
«HEYJOBIIETBOPUTEIHHO.

Kputepun omenku orBera (Tabil.) TOBOIATCS A0 CBEACHUS OOYYaIOIIMXCS B Hayale 3aHATHU.
OreHka 00BSBIIACTCS 00YUAIONIEMYCsl HETTOCPEJACTBEHHO MOCIIE YCTHOTO OTBETA.

IIkaua Kpurepuu ouennBanus

- 00yJaronuics MoJIHO YCBOWJI yueOHBIN MaTepua;

- TpOSBISET HABBIKM  aHanu3a, O000OIIeHUs, KPUTUYECKOTO
OCMBICIICHUA W  BOCHPUATHA I/IH(i)OpMaI_[I/II/I, HABBIKHU  OIITMCAHUA
OCHOBHBIX 3aKOHOB TCIINIOTECXHUKH, SIBJICHUU U HpOHCCCOB;

- Marepuang W3J0KE€H TpPaMOTHO, B OIPEICICHHOW JIOTUHYECKON
MOCJIEZIOBATENIBHOCTH, TOUHO UCIIONIB3YETCSI TEPMHHOJIOTHS;

- MOKa3aHO YMEHHUE WIUTIOCTPUPOBATh TEOPETHUUECKHE TIOJOKEHUS
KOHKPETHBIMH MPUMEPAMU, TPUMEHSTh UX B HOBOU CUTYaIlUU;

- MPOJIEMOHCTPHPOBAHO YMEHHE PeliaTh 3a/1a4H;

Onenka 5
(oTHMuHO)
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- MOTyT OBITh JOMNYIICHBI OJHA—ABE HETOYHOCTH TPU OCBEIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.

OueHka 4
(xopor10)

OTBET YJOBJICTBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPH
3TOM UMEET MECTO OJIUH U3 HEAOCTATKOB:

- B YCBOCHHH y4eOHOIO Marepuala JOMYIICHBl HEOONBIIE MPOOEIhI,
HE MCKAa3MBIIHE COICPIKAHNE OTBETA,

- B pCIICHUHU 3a1a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Ornenka 3
(YIOBIETBOPUTEIHHO)

- HENOJIHO WJIX HEMOCIEN0BATEeIbHO PACKPBITO CONEPIKAHNE MATEpHalIa,
HO IMOKa3aHO o0Inee MOHMMAaHUE BOIpPOCa U MPOIEMOHCTPHPOBAHBI
YMEHHs, JOCTAaTOYHbIE U1 AAJIbHEHIIETO YCBOCHUS MaTepuaa;

- UMENHUCh 3aTPYIHEHHS WM JOMYUICHbl OIIMOKH B OIpENeICHUHN
MOHATUM, UCIOJB30BAHMM  TEPMUHOJIOTHH, OIIMCAHUU  3aKOHOB
TEPMOAMHAMUKNA U  TEIJIOMAacCOOOMEHa, SBJICHUH U TPOLECCOB,
pelIeHNN 3ajad, WCIPABICHHBIE II0CIE HECKOJIBKUX HABOIALIMX
BOIIPOCOB;

- HEINOJHOE 3HaHHE TEOPETUYECKOro MarepHaia; oOydarouiuiics He
MOJKET IPUMEHUTh TEOPHIO B HOBOM CUTYallUU.

Ouenka 2
(HEey1OBJIETBOPUTEINBHO)

- HC PaCKPbITO OCHOBHOC COACPIKAHUC yqe6H0ro Marcpuaa;

- O6H3py>l(eHO HE3HaHHWE WM HENMOHMMAaHHE OOJNbIIEH MM HanOojee
Ba)KHOM YacTH yqe6H0ro Marcpualia,

- JOIIYIICHBI OIINOKH B OIIPCACIICHUHA HOHHTHﬁ, IIpHu HUCIIOJIb30BAHHUHU
TCPMHUHOJIOTMHM, B OIIMCAHUHU (I)I/ISI/I‘IGCKI/IX 3aKOHOB, SIBIGHUU U
mponeccoB, PpCUICHUH 3aadad, KOTOPbLIC HE HUCHPABJICHBI IIOCIIC
HCCKOJIbKHX HABOAAIINX BOIIPOCOB.

4.1.2 Otuer o nabopatopHoit pabote

Otuyet no nabopaTopHON PabOTE UCTIONIB3YETCS AJIsI OLEHKH Ka4eCTBA OCBOCHHS 00YyJarOIIUMCS
OCHOBHOI TpodeccuoHanbHOM 00pa30BaTeIbHOM MPOTpaMMbl MO OTAEIBHBIM TeMaM JAUCIUILTHHBL.
Conepxanne u Gpopma oTueTa 1O Ja0OPATOPHBIM padOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHHUSIX K
naboparopubiM pabotam (m. 3 POC). CogmepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
TOBOJATCSL IO CBEACHUS OOy4aroluXcs B Hadane 3aHATHH. OTYeT OIEHWBAeTCs MO YCMOTPEHHIO
MPEToiaBaTeNsi OLUEHKOW «OTIMYHOY», «XOPOIIOY», «YIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY
WM OLEHKOHN «3auyTeHO», «He 3auTeHo». OleHKa «3a4TeHO» CTaBUTCsA oOydaromumMmcs, yposeHb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBJIEHHBIM JJIsI MOJOXHUTEIbHBIX OLEHOK («OTIUYHOM,
«XOpOILIO», «YyAOBIETBOPUTEIbHO»). OneHKa 00bABIAETCS 00ydaroleMycsl HETIOCPEICTBEHHO TOCIIe

cJadyn OTUuCTaA.

MIkana Kputepuu onenuBanus
- H3JIOKCHHUE MaTepuaja JJIOTUIHO, TPAaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
OHGHK& 5 - YMCHHC BBICKA3bIBATb U 000CHOBaTH CBOU CYKACHUA IPU OTBETC Ha
e — KOHTPOJIBHBIE BOIIPOCHI;
- YMCHHE OIIUCBIBATH (1)PI3PI‘—I€CKI/IG 3aKOHBEI, ABJICHUA U ITPOLECCHI;
- YMEHHE MPOBOJUTH U OIICHUBATh PE3YNIbTAThl H3MEPEHUN;
- CIOCOOHOCTH peniaTh 3aa4H.
- U3JIOKEHHE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAaHHOE TMPUMEHEHUE TEOPETHUECKUX 3HAHUW [UIsI OMHCAHUA
(xopor1o) (U3MUECKUX 3aKOHOB, SIBICHUW M TPOIECCOB, PEIICHHS KOHKPETHBIX

3a/1a4, IMpPOBEACHUS W OLEHHUBAHUS pE3YyIbTAaTOB HW3MEPEHMH, HO
coJiepkaHue 1 (hopMa OTBETA UMEIOT OTJIEIbHbIE HETOYHOCTH.
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Ornenka 3
(YIOBIETBOPUTEIHHO)

- U3JIOXKCHUE MaTepHaa HeIloJIHO, HeIOCIE0BaTEbHO,
- HCTOYHOCTH B OIPCACICHUU HOHHTI/If/’I, B NPUMCHCHUU 3HAaHUHU JJIA
ONMUCaHMus (U3MUECKUX 3aKOHOB, SIBJICHUH U TIPOIECCOB, PpEHICHUS
KOHKPETHBIX 33]1a4, IIPOBECHUS U OLICHUBAHHS PE3yJIbTATOB H3MEPEHHUH,
- 3aTPY/HCHUS] B 00OCHOBAHHH CBOHX CY)KICHUIA;

- oOHapyXMBaeTcs HEIOCTaTOYHO TIYOOKOE IMOHMMAaHUE H3YYEHHOTO
MarepHana.

Ornenka 2
(HEey1OBJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHMIA; TOMYIIECHBI OIINOKU
B ONpEICNCHUH TOHATHH M OMHMCAHUM (U3NYECKHX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAXKEH HUX CMBICI, HE DEIIEHBbl 3aJauyd, HE IMPaBUIbHO
OLICHUBAIOTCS PE3yJIbTaThl U3BMEPEHUN;

- HE3HAaHUE OCHOBHOI'O MaTepuajia y4yeOHOM IMpOrpaMMbl, JOIYCKarOTCs
rpyObIe OIMOKH B U3JI0KESHUU.

HMIxana

Kpurepun oueHuBanus

O1LEeHKa «3a4TEHO»

- N3JI0’KEHHME MaTepHala JOTMYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BbICKA3bIBaTh U 0OOCHOBATH CBOU CYXKIECHMS IIPH OTBETE Ha

KOHTPOJIbHBIE BOIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U MTPOIECCHI;

- YMEHUE MPOBOAUTH U OLIEHUBATh PE3YJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH pelIaTh WHKEHEPHbIE 33/a4d (JOIyCKAeTCs HAIN4He
MaJO3HAYUTENbHBIX OIIMOOK MM HEJOCTATOYHO IIOJIHOE PACKpBITHE
COJiepKaHHWEe BONpPOCA WM TOIPEIIHOCTh  HENPUHLUIHAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHeHKa «HE 3a4YTCHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUUYECKUX 3HAHUU; JOMYIIEHBI
OLIMOKU B ONpeAENeHUN MOHITUH U ONMHUCAHUU (PU3UUECKUX 3aKOHOB,
SBJICHUA W IPOLIECCOB, MCKaKE€H MX CMBICI, HE pEIICHBbI 3a/laud, He
MIPaBIWJIBHO OLIEHUBAIOTCS PE3yJIbTaThl N3MEPEHUIL;

- HE3HaHUE OCHOBHOI'O MaTepuana yueOHO! IpOorpaMMsl, JOIYCKAOTCS
rpyOble OITMOKH B U3JI0KEHHUH.

4.1.3. InHoBannoHHbIe (hOpMbI 00pPa30BaTENBbHBIX TEXHOIOTUI

Juckyccus — 3T0 METOJ, OOCYXKACHHS M pa3pellieHns CIOPHBIX BOIpocoB. B HacTosiiiee Bpems
OHa sBISETCA OAHOM M3 BaxHEWIMX (opM 0O0pa30BaTENbHONW NEATEIBHOCTH, CTUMYIHUPYIOLICH
MHULUATUBHOCTD y4YaIIUXCSl, pa3BUTHE PEPIIEKCUBHOTO MBIIIIJICHUS.

Ilenb TEXHOJIOTMU NPOBENEHUS Y4eOHBIX AMCKYCCHH: pa3BUTHE KPUTHYECKOTO MBIIIJICHUS
oOyuaromuxcsi, GopMHUpOBaHHE UX KOMMYHUKAaTUBHON U TUCKYCCUOHHOM KYJIBTYpBHI.

Kputepun OLEHKM y4acTusi B Y4EOHBIX JUCKYCCHUSIX JIOBOJSTCA JIO CBEJICHMS CTYJICHTOB B
Hayase 3aHATui. O1eHKa 00bSBIISETCS CTYJEHTY HEMOCPEICTBEHHO M1OCIIE TPOBEIEHUS JUCKYCCUU.

[Ikama

Kpurepun oniennBanus

Onenka 5 (OTIUYHO)

- CTYIEHT TIOJIHO YCBOWJI YYEOHBIA MaTepHas; MPOSBISET HABBIKH
aHajm3a, 00O0OIEHUsI, KPUTUUECKOTO OCMBICIICHHS, TTyOJIUYHOW peduH,
apryMeHTallid, BEICHHUS MAHCKYCCHU U TIOJIEMUKH, KPUTHYECKOTO
BOCTIPUSATHS WH()OPMAIINH;

- Marepual H3JI0KEH TpPaMOTHO, B OINPEACNEHHOW JIOTUYECKOM
MOCJIEI0BATEIFHOCTH, TOYHO UCTIOIB3YEeTCS TEPMUHOJIOTHS;

- TIOKa3aHO YyMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKUE MOJIOKECHUS
KOHKPETHBIMU TTPUMEpaMHU, IPUMEHSITh HX B HOBOH CHUTYaIUH;
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- NPOJAEMOHCTPUpPOBaHAa  CHOPMUPOBAHHOCTH M  YCTOHYHMBOCTD
KOMIIETECHIINH, YMEHUI U HABBIKOB;

- MOryT 6BITB AOMMYHICHBI OJHA—ABC HCTOYHOCTH IIPpU OCBCIICHHUU
BTOPOCTETICHHBIX BOIIPOCOB.

Orenka 4 (xopotiio) OTBET YAOBIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha OLEHKY «5», HO
IIPU ATOM HUMEET OJINH M3 HEJJOCTATKOB:

- B YCBOGHUM y4eOHOTro MaTepuana JOMYIICHbl HEOOIbIINe MPOOEIHI,
HE MCKa3MBIIUE COJICPIKAHNE OTBETOB.

Onenka 3 - HETIOJIHO WJIM HEIIOCJIEA0BATEIBHO PACKPBITO COEpKAHUE MaTepHaa,
(YIOBIETBOPUTENHHO) HO TMOKa3aHO oOlee MOHMMaHHE BOMPOCA U IMPOJIEMOHCTPUPOBAHBI
YMEHHUS, JOCTATOYHbIC JJIS1 JAJIbHEHUIIIETO YCBOCHUS MaTepUaa;

- HUMEJHUCh 3aTPYAHEHUS WU JOMYLIEHbl OMMUOKU B ONpPEIEICHUU
MOHATHUH, UCIIOJIb30BaHUN TEPMHUHOJIOTHU;

- IpU HENOJHOM 3HAHUM TEOPETUYECKOr0 Marepuasa BbIBICHA
HeJOCTaTOYHAas CPOPMUPOBAHHOCTh  KOMIICTEHIUH, YMEHUH W
HAaBBIKOB, CTYICHT HE MOYKET IPUMEHUTh TEOPHUIO B HOBOM CUTyalluu.

Onenka 2 - HE PACKPHITO OCHOBHOE COJIepKaHNe yu4eOHOro MaTepHaa;
(HeYIOBJIETBOPUTEIHHO) - 0OHapy)KeHO HE3HaHHE WIM HEMOHMMaHHWe Oonblnell wiM Haubolee
BaXHOW yacTH yueOHOro MaTepuara;
- TUIaruar.

[TpumepHBIe TeMBI YU€OHBIX UCKYCCHUI:

1. TemnoTexHUKa, TEPMOJUHAMHKA: OMpPEICICHUs, CBS3b C JAPYTUMU HayKaM® -
MaTeMaTHKOW, PU3UKON, XUMHEH, a9pOTUHAMHUKOM.

2. Pabouee Teno, wuaeanbHble M peanbHble Ta3bl. OCHOBHBIE M JIOMOJHHUTEIbHBIE
rmapaMeTpbl COCTOSSHHS paboyero Tena, uX eIUHUIIBI U3MEPEHUS.

3. CnocoOnl 3amaHusl Tra30BBIX CMeCEii: MacCOBBIMH, OOBEMHBIMHU [OJSMH;, INIOTHOCTH
CMeCH; Ta30Bas IOCTOSHHASA cMecH. 3aKoH JlanbTOHA.

4. TennmoeMKOCTh Tra30B: MaccoBas, OObEMHas, MOJIbHAs, WCTUHHAS, CPEIHASA, IMPHU
MMOCTOSSHHOM JIaBJICHUH, IPH MOCTOSSHHOM oObeme. [loka3arens anunadarsl.

5. TepmoguHamMmu4eckui mponecc: onpeJesIeHue, MaTeMaTHYECKOe OoIMCaHue,
n3obpaxenne B PV- u TS koopaunHatax. PaBHOBecHble, HEpaBHOBECHbIE, OOpaTHMBbIE,
HeoOpaTHUMBbIE€ POLIECCHI.

6. MeToabl U3yueHUS] TEPMOJUHAMUYECKUX MPOIECCOB: aHATUTHYECKUN U rpadUvecKuil.
CnocoObl  BBIYMCIEHUS pPabOTBI W DHEPrUM B BHJE TEIUIOTHI TPH MNPOTECKAHUU
TEePMOJMHAMUYECKOT0 Impolecca.

7. 3ygyaeMble B TEpPMOJUHAMHKE IPOIECCHI: YCIOBHS MPOTCKAHHS M MaTEeMaTHYCCKHE
3aBUCHUMOCTH.

4.2. llpoueaypsl v OLEHOYHbIE CPEACTBA /sl MPOBEIEHUsSI TPOMEKYTOUHOM aTTecTaluu
4.2.1. 3auer

3auer sBnsercs (GopMOW  OIEHKM KadecTBa OCBOCHHUS  OOYyYarOIIUMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MO pazzienaM AuciMIuiuHbl. [lo pesynbratam
3aueTa 00y4aronieMycsl BEICTABIISIETCS OLIEHKA «3aUTEHOY» WITH «HE 3aYTCHO.

3ader MPOBOAWTCS TIO OKOHYAHWHM YTCHMsI JIGKIIMA W BBINOJTHEHHUS J1aOOpaTOPHBIX
(IpakTUYeCcKUX) 3aHATUNA. 3a4eTHBIM SABISIETCS TOCIEIHEE 3aHATHE MO0 JAUCLHUIUIMHE. 3adeT
MIPUHUMACTCS TIPENOAaBaTeISIMU, TPOBOAUBIIUMHU JabopaTOpHbIE (MPAKTHYECKUE) 3aHITHS, WIN
YUTAIOLIMMU JIEKIIMU 10 JAHHOW JAMCIUIUIMHE. B cilydae OTCYyTCTBHS BEAYIIEro MpernoaBaress 3a4eT
MpPUHUMAETCS IMpernojaBaTeseM, Ha3Haue€HHBIM paclopsbKeHHeM 3aBenyromiero kadenpoit. C
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pa3peleHns 3aBeqyloniero Kageapoil Ha 3a4eTe MOXKET IMPUCYTCTBOBATH IPEIOJaBaTeslb Kadeapsl,
MIPUBJICUECHHBIH JIJIsl TOMOIIIM B TIpUEME 3a4eTa.

[lpucyrcTBHe Ha 3adeTe ImpenojaBareneii ¢ Apyrux kKadeap ©Oe3 COOTBETCTBYIOIIETO
pacropshKeHUs. PeKTopa, MPOPEKTopa Mo yuebHoi padore mwin aekana GpaKyabTeTa He JOMyCKaeTCsl.

®dopma(bl) MPOBEACHUS 3aueTa (YCMHbLUL ONpoc nNo Ouremam, HUCbMEHHAss paboma,
mecmupogarue u Op.) ONpeneNsatoTcs Kadeapoil U JOBOAATCSA 10 CBEACHUS 00ydyarolIMXcs B Hayale
ceMecTpa.

Jlns mpoBeeHusl 3adyera BeAYIIMH MperojaBaTellb HaKaHyHE IMOJIydaeT B JEKaHaTe 3a4eTHO-
9K3aMEHAIMOHHYIO BEOMOCTb, KOTOpasi BO3BPAIIACTCS B JE€KaHAT MOCIIE OKOHYaHUS MEPONPUATHS B
JICHb TIPOBE/ICHUS 3aUeTa UM YTPOM CIICAYIOIIETO JHS.

OOyuaromyecs: Ipy SBKE Ha 3a4eT 005S3aHBI UMETh IPHU cede 3aUeTHYI0 KHUXKKY, KOTOPYIO OHU
IPEIbSBISIOT MPENOAABATEINIO.

Bo Bpems 3auera oOyuaromuecs MOTYT ITOJIB30BATHCS C pa3peIleHUs] BEAYILETO IPEroaaBaTes
CIPaBOYHON ¥ HOPMATHBHOMN JTUTEPATYpPOM, APYTUMH ITOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpems noaroroBku oTBeTa B YCTHOMH (hopMe IpH cade 3adera J0JHKHO COCTaBIIATh He MeHee 20
MUHYT (I10 KEJIAHUIO 00YYarOIIerocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpems otBera - He Gonee 10
MUHYT.

[IperoiaBaTemnto MpeaoCTaBIACTCS MPABO 33/1aBaTh 00YYAOIIMMCS JIOTIOJTHUTEIBHBIE BOIPOCHI B
paMKax MporpaMMbl TUCHUTUINHBIL.

KayecTBeHHast OIEHKa <«3a4T€HO», BHECEHHAss B 3a4eTHYI0 KHW)KKY M 3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, SIBIISICTCS] pE3y/IbTaTOM YCIICIIHOTO YCBOCHUS yueOHOTO MaTepuara.

Pesynbrar 3aueTa B 3a4eTHYIO KHM)KKY BBICTABIJISICTCS B IEHb MIPOBECHHS 3a4€Ta B IPUCYTCTBUU
camoro oOyuatomierocs. [IpenogaBareny HECYT IEPCOHANBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTb
M TOYHOCTH BHECEHHS 3allMceil O pe3ynbTaTax IMPOMEXKYTOYHOM aTTecTallii B 3a4eTHO-
9K3aMEHAIIMOHHYIO BEJIOMOCTD U B 3a4ETHBIC KHUKKH.

Ecnu oOywarommuiicss sSIBUJICS Ha 3a4eT M OTKA3alCid OT MPOXOXKIACHUS aTTECTAIlMH B CBS3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh €My BBICTABIISIETCS! OLICHKA «HE
3a4TEHOY.

HesiBka Ha 3a4eT OTMeYaeTcs B 3a4€THO-9K3aMEHAIIMOHHON BEJOMOCTH CIIOBAMH «HE SBUJICSI.

Hapymienne IUCHMIUIMHBL, CHHCHIBAaHHME, HCIIOIB30BaHHE OOYUYAIOMIMMUCS Hepa3peuIeHHbIX
MEYaTHBIX M PYKOMHUCHBIX MAaTepHajoB, MOOWIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BUJIOB JIMYHOW KOMMYHHUKAIIHOHHONW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs 3adeTa 3ampelieHo. B ciydyae HapymieHHs 3TOro TpeOOBaHUS IpernoaaBaresb 00s3aH
YIAIATh 00YYarOIIErocsi U3 ayIuTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TECHOY.

OOyuaronuMcsi, He CAaBIIMM 3a4e€T B YCTAHOBJIEHHBIE CPOKU IO YBaXXUTEIbHON HpPUYMHE,
WH/IMBUyAIbHBIE CPOKH TIPOBEICHHSI 3a4€Ta ONPENENISIIOTCS PUKAa30M peKTopa Y HUBEPCUTETA.

OOyuaronyecs, HUMEIOIIME aKaJeMHMUYECKYI0 33J0JDKEHHOCTb, CHIAIOT 3a4eT B CPOKH,
orpenenseMbie  YHHBEpcHTETOM. MHpOpMamus O JIWMKBHIAIMHM 33J0JDKEHHOCTH OTMEYaeTcsi B
HK3aMEHAIlMOHHOM JIUCTE.

JlomyckaeTcsl ¢ pa3pelleHusl JeKaHaTa M JOCpPOYHas clada 3adeTa ¢ 3alUChi0 pe3yJbTaToB B
9K3aMEHaIlMOHHBIH JIUCT.

WHBanmapl u JHIa ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI MOTYT ClIaBaTh 3aueThl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYalIbHbIM Y4€OHBIM IIIaHOM. MHBaIM/IBI U JUIA C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/IOPOBBSI, UMEIOIINE HAPYIICHUs OIOPHO-IBUTATEIBHOTO ammapaTa, JAOMyCKaloTCs
Ha aTTECTAIMOHHBIE UCTIBITAHUS B COIIPOBOXKAECHUHU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Ipornierypa mpoBeACHUST TMPOMEKYTOUHOM aTTECTAIlMH JJIsi OCOOBIX CIydaeB H3JIOKEHAa B
«[TomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallui OOYUYarOIMIUXCsl MO
OIIOIl GakanaBpuara, crneuuanurera u Maructparyps» DOI'BOY BO IOxHo-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

IlIkana u KpUTCPpUHU OLUCHHUBAHUA OTBCTA O6y‘~IaIOH_[CI"OC$I MMPEaACTaBJICHBI B Ta6n1/1ue.
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IlIxkana Kputepun onenuBanus

3HaHME  NPOrpaMMHOr0  MaTepuajla, YCBOEHHE  OCHOBHOW U
JIOTIOJIHUTEIIbHOM ~ JIUTEpaTypbl,  PEKOMEHJOBAHHOW  IPOrpaMMOM
JUCLUIUIMHBIL, TPaBUIbHOE pELIeHHE 3aJaud (JONyCKAaeTcss Hajaudue
MaJIO3HAYUTENBHBIX OIIMOOK WM HEJAOCTaTOYHO TIOJHOE PACKPBITHE

OHeHKa GBauyTCHO» COACPIKAaHNUE BOIIPpOCA, WK INOTPECHIHOCTh HCIPUHIUIIMAIBHOI'O XapaKTepa

B OTBETE Ha BOMPOCHI).

JIOTIOTHUTEIBHBIM YCIIOBHEM TIOJTYYCHHUSI OLIEHKU «3a4T€HO» MOTYT CTaTh
XOpOIIUE TIOKAa3aTeId B XOJAC TPOBEACHHS TEKYIIErO KOHTPOIS |
CHCTEMaTHUYECKasl aKTHBHAsl pab0oTa Ha yYCOHBIX 3aHSTHSX.

OH€HKa «HEC 3a4TCHO»

npoOensl B 3HAHUSAX  OCHOBHOTO  MPOTPaMMHOTO  MaTepuaia,
MPUHIMIIHATIbHBIE OIIMOKU IPU OTBETE HA BOMPOCHI.

10.

11.

12.

13.

14.

15.

Bomnpocs! k 3auery
2 cemecTp

TennoTexHuka, TepMOJAUHAMHKA: OMNpEJENeHUs, CBA3b C JAPYTUMU HayKaMHu -
MaTeMaTHuKOH, QU3UKON, XUMHUCH, adPOJUHAMUKOM.

PabGouee Tesno, wuaeanbHbie W peajbpHbie Tra3bl. OCHOBHBICE U JIOTIOJHHUTEIbHBIC
nmapaMeTpbl COCTOSHHS pabodyero Tejia, X eIUHUIBI U3MEPECHHS.

CrocoObl 3aJaHus Ta30BBIX CMECEH: MacCOBBIMH, OOBEMHBIMH OOJISIMH; ILIOTHOCTH
CMeCH; ra3oBas IOCTOSIHHAs cMecHu. 3aKoH JlanbpToHA.

TenmoeMKoCTh Ta30B: MaccoBas, oOBeMHas, MOJIbHAasi, WCTUHHAs, CPEIHSs, IPHU
MOCTOSTHHOM JaBJICHUH, IPU MOCTOSIHHOM oObeMe. [lokazarenp aquabarsl.
TepMonMHAMUUYECKHH  TIpoIlecc: omnpe/elieHrne, MaTEeMaTHYeCKOe  OINHMCaHue,
n3obpaxenue B PV- u TS-koopaunatax. PaBHOBecHBIE, HEpaBHOBECHBIE, OOpaTHUMBbIE,
HEOOpaTHUMBIC IMMPOIIECCHI.

MeTobl U3yUeHUS TEPMOJIMHAMUYCCKUX TMPOIECCOB: aHATUTHYCCKUN U TpaUuUeCKuid.
CrnocoObl BBIUMCICHUS pPabOTBI W JHEPrUU B BHAE TEIJIOTHI MPU NPOTECKAHUHU
TEPMOJIMHAMUYECKOTO IpoIecca.

N3yyaeMble B TE€pMOIMHAMHUKE MPOIECCHI: YCIOBUA MPOTEKAHUS U MaTeMaTHUYECKHUE
3aBHCHMOCTH.

. KpyroBoif nmpounecc (uukn): omnpenenenue; uzobpaxenue B PV- u IS-koopamnarax;

paboTa; K0o3PpPUIUEHT MOTE3HOI NEHCTBUS, YCIOBHS OCYIIECTBICHUS ITUKIIA.

[lepBblif 3aKOH TEepMOJAMHAMHKHU: OINpeAelieHue; MaTeMaTHYeCKOe BBIpaKECHUE.
BHyTpeHHSS dHEPTUS HACAIBHOTO Ta3a, €€ U3MEPEHUE, YHTATbIHUS.

BHyTpeHHSs dHEprus M SHTANbIUS: ONPEACICHUs, YCIOBHS CXOJCTBA U Pa3JIUUHA.
3akoH Manepa

Btopoifi 3akoH TepMOOMHAMHUKHU: OMNpEAEIeHHE, MaTeMaTHUUYeCKOe BBIpaKeHUE.
Ilonsatue OHTPOIIMH, KaK IMapaMcTpa COCTOAHUA, 3aBUCUMOCTHU 3HAUYCHUA U U3MCHCHUA
BHYTPEHHEH dHEPTrUU M SHTPONHUHU B Mpollecce; BHENIHAA pabora.

N3oxopHBII Tpomecc: ompeaeiaeHue; uzobpaxenwne B PV- u  TS-koopamHarax;
W3MEHEHHUE BHYTPEHHEH SHEPTUH U DHTPOIUM B MpoIlecce; BHEIIHAS paboTa
N3006apHbIi mpoliece: ompeaelieHne; pabora pacmupeHus; uzoopaxenune B PV- u TS-
KOOpJAWHATAX; B3aMMHOE pacloJioKeHHe u300apsl U H30XOpHl B [S-KOOpAWHATAX;
U3MCHCHUEC DHTPOIINH.

N3otepmuueckuii mpoiiecc: ompenenenue: uzoodbpaxenue B PV- u TS-koopaunarax;
paboTa pacmupeHusi, U3MEHEHUE YHTPOIHH.

AnunabaTHBIM Tpollecc: OMpeAeNeHre; aHAIUTUYECKOe BBIPAXXEHHUE MEepPBOrO 3aKOHA
TEepMOJAMHAMUKHN JUIsI anmabdaTHOTO TIpollecca; MOKas3aTelb anuadaThl; ypaBHEHHE
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annabatel; pabora raza B anmabaTHOM mpolecce; uzoOpaxenue B PV- um |S-
KoopAMHATaX. BzaumMHoOe pacnonoxxeHue aanadaTel u u3orepMsl B PV-koopauHaTax.

16.ITonuTponHblii MpolLEcC: YpaBHEHHE MOJUTPOMHOIO IMpollecca; Kak 000O0IeHHBIH

MpPOIECC, YACTHBIMU CIy4asiMdU KOTOPOTO SBJSIOTCSA MPOLECChl H30TEPMHUUECKHH,
n300apHBIN, N30XOPHBIN M aauabaTHBIM.

17.uxn Kapuo: mpsmoit B PV- m TS-koopamnarax; pabora umkia; Kod3pHUIHUEHT

18.

nojesHoro aeiicteua. Hemoctuxxkumbie ycnoBusi, npu kotopbix KIIJ[ nukna Kapuo mor
OBl OBITH paBEH €UHUIIE.

OOparnabiii nuka Kapro: ycinoBus QyHKIUOHHpOBaHUs, nuzoopaxenue B PV- u |S-
KOOPAWHATAX; XOJOAUIbHBINH KO3 PUIIUCHT MUKIIA.

19]_II/IKJ'I ABUTATEIIA BHYTPECHHEIO CropaHusd ¢ UI30OXOPHBIM IMOABOJOM TCIIJA; MIO6pa)KeHI/IC

B PV- u TS-koopamnarax; xapakTepUCTHKa IMKJa (CTeHNeHb CXKaTuig £, CTENEHb
nosbimienus nasiaeHus JI); KIIJ[ nukia; koiu4ecTBO MOJBEIEHHOIO M OTBEJEHHOIO
Tensa; padboTa IUKIa.

20.Hukn nBuratesiss BHyTPEHHETO CrOpaHus ¢ U300apHBIM MOJBOJOM TeIlJia: HI0OpakeHue

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

B PV- u |S-koopnunarax; KIIJ| nmukna; KOIWYECTBO MOABEICHHOW W OTBEICHHOMU
TEeIUIOTHl; paldoTa IMKJIA; XapaKTepUCTHKa IMKJIa (CTENEeHb CXXaTUs B, CTENEHb
MOBBIIIEHU JaBiaeHus X, CTENEeHb IPEIBAPUTEIBHOTO PACIIUPEHUS P).

[{ukn aBuratens BHYTPEHHETO CrOpaHHs CO CMEUIAHHBIM IOJBOJOM TeIUIa: U300pakeHHe B
PV- u TS-xoopamnarax; KI1J] nukia; KOJIM4ECTBO MOABEICHHON U OTBEICHHOM TEIUIOTHI.
Pabounii LMK peasbHOro JBUTaTeNlss BHYTPEHHErOo CrOpaHUs: WHAMKATOpHAas Iuarpamma
yeTbIpexTakTHOro KapOroparopHoro JIBC B PV-koopauHarax; onucaHue 1UKIA; OTIUYHUE OT
UJEaIbHOIO HUKJIA.

[{uk1 ra30TypOMHHOM YCTaHOBKH ¢ M300apHBIM ITOJIBOJIOM TEIUIA: OIPEIEIICHUE; H300pakeHne
B PV- u TS-koopaunarax; onucanue padotsr; KIT/] nukia.

[ukn uneanbHOro KOMIpeccopa: ONpeaeIeHue KOMIIpECCOpa; CXeMa yCTpOMCTBa; AuarpaMmma
B PV- u TS-koopauuaTtax; mporecchl CKaTus; padoTa LHUKIA; TEOpeTHYecKas MOIIHOCTb
JBUTATENs ISl IPUBOJA KOMIIpECcopa.

JlelicTBUTENbHAsT MHIUKATOpPHAs JuarpaMMa OJIHOCTYNIEHYaTroro Kommpeccopa B PV-
KOOpJMHATAX; €€ OTIW4Yue OT Teoperuueckoir; oovemHon KIIJ peanbHOro KoMmIipeccopa;
3aBucumocTs KII/I oT co3naBaeMoro naBiieHusl.

JlmarpamMmma MHOTOCTYIEHYATOrO IOpIIHEBOro Kommpeccopa B PV- u TS-xoopamnarax.
[TprymrHbI UCTIOIB30BaHUS MHOTOCTYIIEHUATHIX MOPIIHEBBIX KOMIIPECCOPOB.

[Mukn u cxema BO3AYHIHO KOMIIPECCOPHOM XOJOIMUIBHOM YCTAaHOBKH; TEOPETHYECKUM IIUKI B
PV- u TS-koopanHaTax; XoJ0MIbHBINA KO3((UIIMEHT LKA, yaelbHas paboTa, 3aTpaueHHas
B LIMKJIE; TEOPETHUYECKas MOIIHOCTh NMPUBO/Ia KOMIIPECCopa.

TemnnoBoit Hacoc: onpeaeneHue; MPUHLIUI pabOThl; OTOMUTENbHBIN KOA(PGHUIMEHT; OTIUYHE OT
XOJIOAWJIBHON YCTaHOBKHU.

@du3nuecKkoe COCTOSHUE BELIECTBA: arperaTHoe COCTOsIHME; (a30BBIA IEpexoJl; KpUBbIE
(a3oBbIX Nepexo10B BellecTBa B PT-koopanHarax; TpoifHast Touka.

[TapooOpazoBanue: mnpouecc mapooOpa3oBaHusi B PV-koopaumHaTax; 30HBI pPa3IUYHBIX
arperaTHbIX COCTOSIHUH; y/elibHas TEIUI0Ta )KUJKOCTH; HYKHSSA [TOTpaHUYHasi KpUBasi; CTEEHb
CYXOCTH Iapa; BEpXHss MOTpaHUYHast KpUBasi; CyXOil HACBIIIEHHBIN Map; IeperpeThlii map.
[MapooOpazoBanne B TS-koopAWHATaX; HIKHSAS W BEPXHSASA IOTPaHUYHBIE KPHUBBIC;
KpUTHYECKasl TOUKa; yAeJIbHas TEIJIoTa >KUKOCTH; TEeIIoTa NapooOpa3oBaHUs; MJIOLIAIN Ha
uarpamMme, COOTBETCTBYIOIINE SHTAIBIIUSIM MEPETPETOTO M CYXOTro HACHIIIEHHOTO Mapa.
[TapooOpazoBanue: quarpamma BOJSHOTO Iapa B IS - KOOpAWHATaX.

33.[{ukn PenknHa mapocmioBod ycraHoBkH B PV- m TS-koopauHaTax; cXxema IMapoCHIOBOM

yCTaHOBKH; onucanue pabotsl ycranoBku; K11/ iukia; yaenbHbIN pacXo/ mapa Ha BEIpabOTKY
1 kBT*4 371eKTpO3HEPrUH; ONpeae/ICHHE SHTAIBINK MMapa B Mporeccax IuKiIa PenknHa B iS-
KOOpAMHATAX.
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34. [luxn mapoBO KOMITPECCOPHOM, XOJOAUILHON YCTAaHOBKH: CXE€Ma YCTaHOBKH; M300paKeHHE
mukiaa B PV- u TS-koopaumHatax; XOMOTWIBHBIA KOd(QQuuueHT, paboTa, 3aTpadeHHas Ha
OCYILIECTBIICHHE LIUKIIA.

35. BaxxHplil BO31yX: ONpeAeTieHHE; JuarpaMMa arperaTHOro COCTOSIHHS BOJBI BO BIIAKHOM
Bo3ayxe B PV-koopauHarax; arperatHble COCTOSIHMSI BOJbI B BO3/AYX€; HACBHIIIEHHBIH H
HEHACBILLICHHBIN BO3/1YX.

36. XapaKTepuCTUKH BIIAXXHOTO BO3JAyXa: a0COJIIOTHAs BJIAXKHOCTb, OTHOCHTEJbHAS BIAXKHOCTH;
MOJISIPHOE BJIar0Co/Iep’KaHue; BIArOCOACP)KaHUE; CTENICHb HACHIIICHUSI.

37.IlapaMeTpbl BIAXKHOTO BO3JyXa: Macca BJIAKHOIO BO3AyXa; OOBEM BIIAXKHOTO BO31yXa;
IUIOTHOCTB; YIIENbHBIH 00BbeM; TeMIepaTypa; JaBJIeHIE; MOJISIpHAs Macca.

38. TepMOBIaKHOCTHBIE XapaKTEPUCTHKU BIAXXHOTO BO3JAyXa: yJelbHas MaccoBas H300apHas
TETJIOEMKOCTb; YIeIbHAsl SHTAJIBIIN.

39.id- ngmarpamMma BJIQKHOTO BO3JyXa: CBS3b BJIATOCOJACPXKAHUS, VYICIBbHOHW OSHTAJBIINH,
TEMIIEPaTypbl, OTHOCHUTEIHHOW BIAKHOCTH M TAPIHMAIBHOIO aBJICHUS BOJSHBIX MapOB;
OlpejeNiecHue TEMIEepaTypbl TOYKH POCBI U  MOKPOTO TEPMOMETpa; OIpeesieHue
OTHOCHUTEJIEHOW BJIQKHOCTH I10 TEMIIEpaTypaM CyX0oro 1 MOKPOro TEPMOMETPOB

40.OcHOBHbBIE TIOHATHSI W ONpENENeHHS B TEOPUU TEIJIOOOMEHA: CTallMOHApHOE U
HECTalMOHAPHOE TEIUIOBOE T0JIe; M30TEPMUYECKasi IOBEPXHOCTD; TEIIOBOH MOTOK; IIIOTHOCTD
TEIJIOBOTO MOTOKA.

41. CriocoOBI pacmpoCcTpaHEHHs TEIUIOTHI: TEIUIONepeaada WM TeIJIO0OMEH; TEIIONPOBOHOCTE;
KOHBEKIIHSI; TETIJIOBOE U3TyUYEHHE.

42. TeryionmpoBOAHOCTh:  onpezeneHne; 3akoH Dypbe; KOIQOUIMEHT TEIUIONPOBOAHOCTH;
CTallMOHApHAST TEIUIOMPOBOJHOCTh B IUIOCKON CTeHKE (OJHOCIOMHONW W MHOTOCIIONHOI);
TEPMHUYECKOE CONTPOTUBIICHHUE TUIOCKON OJHOCIOMHOW CTEHKH.

43. KOHBEKIIMOHHBIN TEIIOOOMEH: TEeIJI00TAaua; MOBEPXHOCTh TerjaooOMeHa; 3akoH HproToHa-
Puxmana; Ko3(h@UIMEHT TEIIOOTAAaYM KOHBEKIMH; BHEIIHEE TEPMOIAMHAMHUYECKOE
COIPOTHUBIICHUE.

44, JIyaucTelii TeIIo00MeH: ornpeneicaue; 3akoH Credana-boybimMana; kodGGHUIMEHT TyIrCcTOro
TeII000MeHa.

45. Terutoniepeiava: ONpe/IeICHNUE; CTAIlMOHAPHBINA TPOILECC TEIJIoNepeaaud 4Yepe3 HapyKHYIO
OrpaXkJAIOIIYI0 KOHCTPYKIHUIO; YpaBHEHHE Terjomnepenaud; KodGQUIHEeHT Terulonepeiadn;
COIIPOTHBIICHHUE TETUIONIEPEIaue OTPaXKICHHSI.

46. TonnuBo: oOMNpeneieHne; KIacCU(pHUKAIMs IO arperaTHOMy COCTOSIHMIO, MPOUCXOKICHUIO;
COCTaB; BBICIIIAS] 1 HU3IIAS TETUIOTA CTOPAHMS; YCIIOBHOE TOTUIUBO.

47.TopeHue TOIUIMBA: OIpEIENeHHe; CXEMbl OpraHM3allid TOMOYHBIX TPOLIECCOB U HX
XapaKTePUCTUKU: KOOPPUIUEHT U30bITKA BO3AYyXA.

48.CoctaB  KOTEJIBHOM  yCTAHOBKM; IpOCTeHIIas CcXeMa  OTONMTENbHOM  KOTENbHOM;
Kiaccu(UKanusl KOTEJIbHBIX YCTaHOBOK I10 TIPOM3BOJMMOMY TEIUIOHOCHTENIO, IO POIY
C)KUTAeMOT0 TOIIIMBA, IO XapaKTepy yIOBIETBOPSIEMOr0 TEIIONOTPEOIEeHuUS.

49. Tunel Ta30TPYOHBIX KOTJIOB M MX KOHCTPYKIHH: IHIHMHIApHYeckre (KoHCTpykuuu [lanmena);
XKapoTpyOHBbIE; TBIMOTAPHBIE; KAPOTPYOHO-IBIMOTApHbIE; TAPOBbIE U BOJOIPEHHBIE.

50. BogoTpyOHBIE KOTIIBI: 0COOCHHOCTH KOHCTPYKIIMIA; IPEUMYIIECTBA; CXEMBI TOPU30HTAIHLHOTO
Y BEPTUKAJIBHOTO MApOBOTO KOTJIA

51.TermoBoit 0anmaHC KOTENBHOTO arperara; COCTaBIsAIOIIMEe TeroBoro Oamnanca; KII/]
KOTEJIbHOT'O arperara, IMyTH €ro HOBbIILIECHHS.

52. BcomoraTensHOe 00OPYAOBaHUE KOTEIBHBIX YCTaHOBOK: MApOIEPETrpeBaTENN, CXEMBl HX
BKJIIOYCHHUS; PEKYNEpaTUBHBIE W pPEreHEepPaTHBHBIE BO3AyXOHArpeBaTeiad; 3>KOHOMaH3ephl;
TSATOJYTHEBBIE YCTPOICTBA.

53. BoionoAroToBka: ornpesiesieHue; IpUMECH B IPUPOIHOM BO/IE; HEraTUBHOE BIMSHUE PUMeceit
Ha paboTy KOTJa; METOBI OCBOOOXKICHHS BOJIBI OT PA3IMYHBIX TPUMECEH.

54.0t1omuieHue: omnpeesieHHe; TEIUIoBOM OamaHC 34aHUM; CTPYKTypa TEIUIONOTEPh U
TEIUTONOCTYIJICHUH.

26



55.00mue TpeOoBaHMS, MPEABSIBISAEMbIE K CHCTEMaM OTOIUICHUS; NPUHIMUIHAAIbHAS CXeMa

CHUCTEMBI OTOIIJICHUA, BBIGOp TCIIJIOHOCUTCIIA AJIsA OTOILJIICHHUA.

56. BOSIIYI_HHOC OTOIJIEHHE: 00JIaCTh IIPUMCHCHUA, IPCUMYIICCTBA U HCJOCTATKH 110 CPABHCHHUIO C

JOPYTHUMH BHJIAMU OTOIUICHUS;, KJIACCU(UKAIMS BO3IYIIHOTO OTOIUICHUS, COBMEIICHHOTO C
BEHTWIALIUEH.

57. BGHTI/IJ'ISII_[I/ISII OIMPCACIICHUC, PCIIACMBIC 3a/1a4U, KJIaCCI/I(I)I/IKaI_II/ISI BUJ0B 1 CUCTCM BCHTUIIALINH,

€CTECTBCHHAA BCHTUIALIMUA - pacIiojaracMoc 1aBJICHUC.

58.Meronbl pacdera BO3AYXOOOMEHA: MO YACIbHBIM IOKA3aTelNsiM; MO KPaTHOCTHU, KPATHOCTh

BO3/IyX000MeHa (110 IPUTOKY U BBITSDKKE); 0aTaHCOBBIN (paCUCTHBIN ).

59.PacueT BEHTWIALIMOHHBIX CETEH: JHMHEWHBIE TOTEpU JABJICHHS, MECTHBIE IOTEpPH;

KO3((ULHUEHT MECTHOTO COMPOTHUBIICHUS; KOA(D(OULMEHT CONPOTHUBICHUS TPEHUS; IOJIHOE,
CTaTUYECKOE U IMHAMHYECKOE JTaBJICHUS.

60. CriocoObI CYIIKH: OIPEACICHUC CYHIKH, CCTCCTBCHHAasA KW HNCKYCCTBCHHAas, KOHBCKTHBHAasi,

61.

KOH/JIYKTHBHAS;, KOHTAKTHAs!; paJlalliOHHAs; KOMOMHHPOBAHHASI.
MeToapl XpaHEHUS CEIbXO3NPOAYKLUHU; IEPUOJAbI XPAHECHUS CE30HHOM MNPOAYKLUUHU -
JIeueOHBIH, OXJIaX/IeHUs, OCHOBHOM; Ta30BbIi U TEMIIEPATYPHBIH PEKUMBI B XPaHUIIHILAX

62. Okpy:xaromas cpesia: onpeesieHne; COCTABISIONINE OKPYKAIOIIEH Cpelibl; BUIbI 3arpsi3HEHU;

COCTaBHBIE 3JIEMEHTBI OXPAaHbl OKPYKAIOIIEH CPEbL.

63. Knaccudukanuss OCHOBHBIX METOJIOB O0E3BPEKHMBAHUS BPEIHBIX BBIOPOCOB B aTrMocdepy:

TBCPABIX BCUICCTB; F33006pa3HI>IX BC€IICCTB.

64. DHeprocOepexeHne: CTPyKTypa 3aTpaT U TOTepbh MPU HUCHOIB30BAaHUU TeEIJia MpPU €ro

MIPOU3BOJICTBE, TPAHCTIOPTUPOBKE U MOTPEOICHUU. AJIbTEPHATUBHBIE HCTOYHUKU YHEPTUH.

27



JUCT PEUCTPAIIUU U3MEHEHUMI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AQHHYJINPOBAaH-
HBIX

OcHoBaHue U1 BHECEHUS N3MEHEHUN

IMoamuce

PacumdpoBka
TIOJTITHCH

[ara
BHECCHHMS
U3MCHCHUA
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