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Pabouas mporpaMma IHCOHIUIMHBEI «TemnmoTeXHWKa»y COCTABIEHA B COOTBETCTBHH C
TpeboBanmsamr  DenepanbHOrO  TOCYapCTBEHHOrO  00Opa3oBaTeNBPHOIO  CTaHAAapTa  BBICIIETO
obpazopanmst (O®I'OC BO), yreepxnennoro Ilpmkasom MumnmcTepcTBa 00pasoBaHMd H HayKH
Poccuiickoii ®eneparun 23.08.2017 r. Ne813. Pabowuas nporpamMma mpeqHasHayeHa I IMOATOTOBKH
Gakanaspa mo HanpasieHuio 35.03.06 Arpommikenepus, mpoduis - Texnadeckne cHCTeMBI B
arpo6usHece.

Hacrosimmas paGouas mporpaMMa [UCIHIUIMHEl COCTaBI€HA B  paMKaX  OCHOBHOMH
npodeccuonansHoll o6pasosarensHoit mporpammsl (OIIOIN) u yYHTEIBaET OCOOEHHOCTH 00yUEHHS
TIpU HHKIO3MBHOM 06Pa30BaHHH JIAL C OTPAHMYCHHEIME BO3MOKHOCTAMH 310poBbs (OB3).

CocTaBuTes — JOKTOP TEXHHYECKUX HayK, npodeccop Kpyrmos I A.
PaGoyas IporpaMma JAHCHMIUIAHEL 00CyXKAeHa Ha 3acenaHuy Kadenpsl «DHeproobecneyeHne u
ABTOMATH3AIMSA TEXHOMOTHYECKUX IIPOLIECCOBY

«6» mapra 2019 r. (mpotoxox Ne7).

3as. xadenpoit «ueproodecneyeHne U

ABTOMATH3AIMS] TEXHOOTHYECKAX IPOIIECCOBY,
JOKTOpP TEXHIYECKHUX HayK, Ipodeccop / W% B.M.Ilonos

PaGouas mporpamma IUCUMIUIMHBEI OJ00OpeHa METOANHYECKOM KOMHCCHEH HHXEHEPHO-
TEXHOJIOTHYECKOTO (haKyapTeTa

«19» mapta 2019 r. (mporoxosn Ne5).

[pencenarens METOANIECKOH KOMHCCHH

HIDKEHEPHO-TEXHOIOTHYEeCKOro hakyabTera, //

KaHAM AT TeXHHYeCKUX HayK, JOLEHT ATL. 3pIpsHOB

E.JI. Jlebenena
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1. Ilmannpyemblie pe3yabTaThbl 00y4eHHUs! 0 JMCHUILJIMHE, COOTHECEHHbIE C IVIAHNPYeMbIMH
pesyiabTatamu ocsoenns OIIOII

1.1. Hean u 3aga49u JUCUUILINHBI

eap TUCHUNIINHBI

bakanaBp no HanpasieHuto noarotoBkd 35.03.06 ArpouHxeHepHs JOKEH ObITh HOJATrOTOBJICH
K PpEIIeHUI0 3aJady Mpo(ecCHOHATbHON JeATENbHOCTH CJIEAYIOUMX THUIOB: IPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOU, IIPOECKTHOM.

Heap aucuMmimHbl — cPOPMUPOBATh Y CTYACHTOB CHCTEMY (PyHIaMEHTaJIbHBIX 3HAHHUM IO
TEIUIOTEXHUKE, HEOOXOAMMBIX JUIs HOCJienyromeil MOAroToBKM 0OakajaBpa, CHOCOOHOrO K
3¢ (HEeKTUBHOMY pEIICHUI0 MPAKTHUYECKUX 3a/lad CeIbCKOXO3SMCTBEHHOTO IPOU3BOJCTBA, a TaKXKe
CHOCOOCTBYIOUIMX JabHEHIIEMY Pa3BUTHIO JTMUYHOCTH.

3agauu AMCUMIIMHBL:

— U3yYUTh OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH U TEIUIOMACCOOOMEHA U OBJIAJETh METOJIAMH UX
MIPUMEHEHHUS B IPAKTUUYECKON JeSTENbHOCTH;

— cpopMHpOBaTH OCHOBBI HAYYHOI'O MUPOBO33PEHUS TEOPUH Ia30B,;

— Hay4MTbCs BBIIEIATH TEIUIOTEXHUYECKOE COJIep’KaHue B MPHUKIAJHBIX 3ajadax Oyayiueit
NESATEIIBHOCTH;

— OBJIQJIETh METO/IaMHU PELLIEHUS MH)KEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMHM ¥ MHAMKATOPBI UX J0CTUKEHUI
OIIK-1. CriocobeH pemiaTh THIOBBIE 3aAadd NMPO(ECCUOHATBHOU JEATEIILHOCTH HAa OCHOBE 3HAHUU

OCHOBHBIX 3aKOHOB MAaTE€MaTHYCCKHUX N C€CTCCTBECHHBIX HAYK C IIPUMCHCHHUEM I/IH(l)OpMaI_II/IOHHO'
KOMMYHHUKAIMMOHHBIX TCXHOJIOT Wit

Kon u
HAaUMEHOBaHUE
WHJIUKaTopa ®opmupyemsie 3YH
JOCTUKECHHUS
KOMITETEHIIUHI

W-1lomk1 3HAHUS OOyyaromuiics TOMKEH 3HATh: OCHOBHBIE 3aKOHBI
Ucnonszyer TEPMOJIMHAMUKHU U TETJIONEPEIaduy JIJIsl PEIICHHs CTaHIapTHBIX
OCHOBHBIE€ 3aKOHBI 3a/la4 B COOTBETCTBUHU C HAMPABIECHHOCTHIO MPOodeccruoHaIbHOM
€CTECTBEHHOHAYYH nesitenpHOCTH - (51.0.16-3.1)
BIX JUCUUIUIMH Ui | yMeHus: | OOydaromuiics JOHKEH YMETh UCIIOJIb30BaTh OCHOBHEIE 3aKOHBI
pereHus TEPMOJMHAMHUKH U TEIJIOMacCOOOMEHA JJIsT PEIICHUS
CTaHIAPTHBIX CTaHJApTHBIX 337]a4 B COOTBETCTBUU C HAIIPABIEHHOCTHIO
3a1a4y B npodeccronanbHoi nestenbHocTH - (b1.0.16-Y.1
COOTBETCTBUU C | HaBblkU | OOyvaromuiicss  JOJDKEH  BJIQJeTh:  HABBIKAMU  aHajHM3a
HaIPaBJIECHHOCTHIO TEPMOJAMHAMUYECKON  KApPTUHBI  COCTOSIHMSI ~ CHUCTEMBI  C
npodeccroHaIbHO AKTUBHBIMM U TTACCUBHBIMU MCTOYHUKaMHU TerioTel - (b1.0.16-
i 1esITenbHOCTH H.1)

2. Mecto aucunninnbl B ctpykrype OIIOIT
Juciuminna «Temrorexuuka OTHOCHUTCS K 00s13aTENbHON qacTH OCHOBHOH
npodeccroHanbHOI 00pa3oBaTeIbHON MPOrpaMMBbl OakamaBpHara.

3. O0bém AuCcHMIIMHBI M BUABI YU4eOHO# padoThl
O6wvem mucnurumHbl coctaBisieT 3 3adeTHbIX enuHUNbB (3ET), 108 akamemuueckux dacos

(manee yacos). JlucuurianHa usydyaeTcs B 5 cemectpe.
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3.1. Pacnpenesienne o0beMa AMCUMIIMHBI IO BUAM Y4eOHOIl padoThI

Bun yueGHO# paboThI

KoanuectBo yacos

KounraktHasi pa6oTta (Bcero) 42
B mom uucne:
Jlexyuu (/) 14
Ipaxmuueckue 3ansmus (113) 14
Jlabopamopnwie 3ansmus (J13) 14
CamocTosiTeibHasi padota odyuarwmuxes (CP) 39
Konrtpoin 27
HTroro 108
3.2. Pacnpenesienne y4e0HOro BpeMeHH 110 pa3jeiaM H TeMam
B ToMm uncne
KonrakTHas pabota A
Ne Bcero 8
oMbl HawnmenoBanue pazjena u TeMbl 4ACOB CP g,
J J3 I13 z
=
1 2 3 4 5 6 7 8
Paznen 1. Texuuueckas TepMOAMHAMHUKA
11 BBenenme. OcHOBHBIE TOHSTHSI 6 2 X 1 3 X
U OpeieNICHHs
1.2 TepMoarHaMHUYECKHE TIPOLECCHI 4 1 X 1 2 X
1.3 Kpyrossie nporieccol 16 5 4 4 3 X
1.4 BossHol nap 6 1 X X 5 X
1.5 Braxxuslil BO3ayX 6 1 2 X 3 X
Paznen 2. OCHOBBI TEOPHH TEMIIOMAaccOoOOMeEHa.
2.1 OcHOBBI TEOPUH TEIJI00OMEHA 7 2 2 X 3 X
2.2. TennooOMeHHbIE anmapaTsl 9 X 4 2 3 X
Pasnen 3. [IpuMeHeHue TEMI0ThI B CETLCKOM XO031CTBE
31 Oromnenne. Bentuwndimuas u 10 « 2 2 6 «
KOHAMIIMOHUPOBAHUE BO3AyXa
XpaHeHue U cylIKa
3.2 CEJIbCKOXO03SHCTBEHHBIX 7 2 X X 5 X
IPOJIYKTOB
3.3 CucreMsbl TerI0CHA0KEHUS 4 X X 2 2 X
Herpanummonueie "
BO300HOBJISIEMbIE  HMCTOYHUKHU
3.4 SHEpPTuH, BTOpUYHbBIE 6 X X 2 4 X
HEPTOpPeCcypChl u
SHEprocOeperkeHne
KoHnTpousb 27 X X X X 27
Hroro 108 28 14 14 39 | 27




4. CTpyKTYypa M colep:KaHue TUCHUIINHBI
4.1 Conep:xanue IMCUMILTUHBI

Paznea 1. Texuuueckasi TepMOIMHAMHUKA

BBenenue. OCHOBHBIC OHATHS U onpenenaeHus. [Ipeamer TeXHUYECKON TEPMOIMHAMUKHU U
ee MeTozbl. CBA3b TEIJIOTEXHUKU C IPYTUMU OTpaciasiMu 3HaHUuN. OCHOBHBIE 3a/1a4y Kypca.

PabGouee Teno. OcHOBHbIE mapaMeTpbl COCTOSHUS. TepMoAMHAMHUYecKas CUCTEMa.
PaBHOBeCHOE M HEPAaBHOBECHOE COCTOSHUE. YPAaBHEHHUE COCTOSIHMS. TepMOAMHAMHUYECKHMH ITpOLECC.
O6paTtumsble u HeoOpaTuMble npouecchl. Kpyroseie mpoueccs! (IIUKIbI).

CwMmecu pabouux Ten. CrnocoObl 3aanust cocraBa cMecu. COOTHOILIEHHE MEXIY MacCOBBIMH,
0o0BEMHBIMU J1OJISIMH. Bpluncienne napaMerpoB cocTosiHUS cMecu. OrmpeaeneHue Kaxyluencs
MOJIEKYJISIPHOM Macchl ¥ ra30BOM NIOCTOAHHOM cMecu. Onpenenenre AaBIeHni KOMIIOHEHTOB.

Temnmoemkocts. MaccoBasg, oObeMHass M MOJIApHAs TEIIOEMKOCTU. TemaoeMKoCTh mpu
MIOCTOSIHHOM O0bEeMe U JaBJIEHUH. 3aBUCUMOCTh TEIJIOEMKOCTH OT TeMIIepaTypbl M JaBICHHUS.
Cpenssisi U uCTHUHHas TeruioeMKOCTH. DopMynibl U TaOMULBI Ui ONpPENETICHHs] TEeIIOEMKOCTH.
TennoemMKkocTh cMecH paboUHX Ted.

[lepBriii 3akoH TepMoauMHAMHUKHU. CylHOCTh 3akoHa. DOPMYIMPOBKA 3aKOHA. AHAIUTUYECKOE
BBIpQXXCHHE 3aKOHA JUIsl OTKPBITBIX M 3aKpbIThIX cucTeM. OmpeneneHue paboThl U TEIUIOTHI Yepes
TEPMOJMHAMHUYECKHE [TAPAMETPBI COCTOSIHUS, PV-Iuarpamma. JHTaIbIIU.

Bropoit 3akoH TepmoguHamMuKku. OCHOBHBIE (OPMYJIHPOBKM 3aKOHA. AHAJIUTUYECKOE
BbIpa)XeHHE 3aKOHA. DHTponus. TS-auarpamMmma.

CwmelieHue raszos.

TepMmoanHamMu4ecKkue Mpouecchbl

Oob1ee noHsATHE O TepMOAMHAMUYEecKoM Mporiecce. OO1Ie MeTo bl UCCIIEOBAHUS TPOIIECCOB
W3MEHEHHS COCTOsHUS pabounx Ten. W3oOpaxkenue B koopauHatax PV u  T1S. OcHOBHBIE
TEPMOJMHAMHUYECKHE MPOLECCHl: U30XOPHBIN, N300apHBINA, H30TEPMUUECKH, aquabaTHbI — YacTHBIE
CJIy4au IOJIUTPOITHOTO MpoLecca.

Kpyrosbie npoueccbl

OOmee moHsiTHE O KpyroBoMm mporecce. llpsimoit m oOparnbeiii nukn KaphHo, ux aHamms.
Tepmonunamuueckuit KIT/] u xomonumsHbIi K03GHUITHEHT.

Hukner neurareneil BHyTpeHHero cropanus (/IBC): ¢ moaBoaoM TEmIOTH! IpHU MOCTOSHHOM
o0beMe, MpU TMOCTOSHHOM JIaBJICHHH, ¢ KOMOWHHPOBAHHBIM IOABOJOM TeMJIOTHl. M300pakeHue
LUKJIOB B PV- U TS- nuarpammax. CpaBHUTENbHBIN aHan3 nukioB JIBC. Peanbubie nukisl JJBC

Hukner razoTypOouHHBIX ycTaHOBOK (I'TY): ¢ M30XOpHBIM U M300apHBIM MOJBOIAOM TEIJIOTHI.
Perenepatusnbie mukisl ['TY. M300pakenue nukioB B PV u TS auarpammax. TepmoauHaMU4ecKue
KII nuknoB. CpaBHUTEIBHBIN aHamu3 MUKIOB ['TY.

[ukn wunpeansHOro Kommpeccopa. Kiaccupukamuss KOMIPECCOpPOB W TMPHHLIUI JCHCTBUS.
WNunukatopuas auarpamma. M3orepmuueckoe, anrabaTHoe U noiauTpomnHoe cxarue. [lonnas pabora,
3aTpayeHHas Ha MPHUBOJ KoMmIpeccopa. MHoOroctyneHuaToe cxxatue. M3o0paxkeHne UKIoB B PV- U TS-
quarpaMmax.

[{uK1 XOMOIMIIBHBIX YCTAaHOBOK. XOJOAMIBHBIN K03(pPHUIIMEHT U X0JI0J0TTPOU3BOUTENLHOCTb.
Mk BO3AYIIHOM XONOUIBHON YCTaHOBKH. LIMKI KOHAUIIMOHEDA.

Boasinoii map. ®usuyeckoe coctosiHue BemectBa. [Iporecc mapooOpa3oBanus B pPV- u TS-
KoopauHaTax. TepMoaMHaMHUYecKHWe TaOMWIBI BOJABI M BOJASHOTO mapa. Pv-, Ts-, IS- muarpammsl
BOJASIHOrO Mapa. Pacuer TepMOIMHAMHYECKHX IIPOLIECCOB BOJASIHOIO Iapa C IMOMOUIbIO TaOJIHII.
Hcreuenune u apoccenmpoBaHue ra3oB U Mapos.

Baaxubiii Bo3ayx. OmnpenencuHue nossaTHS «Bnaxssii Bo3myx». OCHOBHBIE BEJIMYWHBI,
XapaKTEepU3YIOIUEe COCTOSIHUS BIAKHOTO Bo3ayxa. |d- amarpamMma BiaXHOTO Bo3ayxa. Pacder
OCHOBHBIX IIPOLIECCOB (IIOJIOTPEB, CYIIKA, CMECH BO3/yXa U Pa3INYHbIX IapOB).

Pasnen 2. OcHOBBI TeOPHH TeNJI0MACCOOOMeHA

OcHOBBI TCOPUH TENJIO00MEHA



[Ipenmer u 3amaun Teopuu. 3HaYCHHUE TEINIOOOMEHA B MIPOMBIIIIEHHBIX Mpoleccax. OCHOBHbIE
MOHATHSI U omlpeneneHnus. Buapl nepeHoca TEIUIOTHI: TEIIONPOBOAHOCTh, KOHBEKIUS U H3JIyUYECHHE.
C0XHBIHN TErI000MEH.

Temnoo6meH TemnonpoBogHOCTIO. OCHOBHBIE MOHATHS M ompeneieHus. 3akoH Dypbe.
HuddepenunanbHoe  ypaBHEHME — TEIUIONPOBOAHOCTH.  Koad¢uuueHT  TemionpoBOJHOCTH.
TennonpoBoAHOCTE  OAHOCIOMHOM M MHOTOCIOMHOM IIJIOCKOM CTEHKH, LWJIMHIAPUYECKOM U
cepruvecKoil CTEHOK.

KonpektuBHbIl TeruiooOMeH. OCHOBHBIC TOHSTHS M ompenencHus. YpaBHeHue HproToHa-
Puxmana, K03 QUIMEHT TeIUI00Taauu.

Temnoo6men uznydenrneMm. OCHOBHBIEC MOHITHS U ONPEIEIICHUS, TEIUIOBOM OanaHC JTyYyUCTOrO
TEM1000MeHa. 3aKOHbI TEIUIOBOTO U3Ty4eHuUs. TeriooOMeH U3 Iy4eHueM MEXay TeIaMu.

Crnoxnpiii TermooOMeH. Teruonepenaya depe3 OJHOCIOWHYI0 M MHOTOCJIOWMHYIO TUIOCKYIO,
HWIMHAPUYECKY10, chepuueckyto cteHkH. Koadduuuent reronepenaun. TenmnoBas n30s1usl.

OcHoBBI pacyeTa TeNVIOOOMEHHBIX aNNIAPaTOB

Ha3nauenue, knaccudukanuss M cXeMmbl TEIUIOOOMEHHBIX ammaparoB. [IpuHuun pacuera
TEII000MEHHBIX anmnapaToB. KOHCTPpYKTHBHBIN U MOBEPOYHBIN pacyeT TEIIOOOMEHHBIX armapaToB.
Cpennuii temmneparypHblii Hamop. CoOBpeMEHHbIE KOHCTPYKIMHM TpyOuyaTbhIX M IJIACTUHYATBIX
anmaparos.

Pasnen 3. [IpumeHeHue TeNJI0ThI B CeJIbCKOM X035l CTBe

Oromiienne. BeHTnisinusa 1 KOHAUIUOHUPOBAHHE BO3yXa

Oromnenne 3JaHMH W MOOMeEIIeHUH. MOIMHOCTE cHUCTEMBI oOToIieHHWs. OOImmpe cBeneHus,
Kiaccu(uKanusi CUCTEM OTOIUICHHsS. BuABI TEIIOHOCHTENeW cHucTeM OTOoIuleHus. OTONUTEeNbHBIC
(narpeBatenbHble) npubopel. Knaccupukanus.. Cucremsl BojgsHoro otoruieHus. Kinaccuduxauus u
YCTPOHCTBO CHCTEM BOJSHOTO oTomuieHus. BosnymHoe ortorenue. Kiaccudukamms u ycTpoicTBoO
CHUCTEM BO3AYLIHOIO OTOILICHUS. BEHTWIALMA M KOHAMLIMOHUPOBAaHUE BO3JyXa B IIOMEIICHHAX
30IaHMM UM COOpy’KeHuW. BimsgHue  mapaMeTpoB  MHUKPOKJIMMATa Ha  NPOAYKTUBHOCTb
CeJIbCKOXO035IICTBEHHOr0 Mpou3BoJcTBa. Kiaccupukanus M yCTpOHCTBO CHCTEM BEHTWISALMU U
KOHIUIIMOHUPOBAaHUS BO3Ayxa. OTOIUIEHME M BEHTWISILMS KUBOTHOBOAUYECKUX M NTHIEBOJYECKUX
nomMenieHuil. Pacuer Bo3gyxooomena. Beibop u pacuer o0opyioBaHus

XpaHeHHe U CYIIKA CeJIbCKOX03HCTBEHHBIX MPOIYKTOB.

Onpenenenue cymku. CyliKka CeIbCKOXO3SHCTBEHHBIX MNPOoAyKTOB. CHocoObl  CYyIIKH:
€CTECTBEHHAass W HCKYCCTBEHHAs, KOHBEKTHBHAs; KOHJIYKTHUBHAs; KOHTAKTHas; paJuallliOHHAas;
KOMOMHUpOBaHHAsA. TeXHOJIOTHYeCKHe OCHOBBI XpaHEHHs HPOAYKLHUH PACTEHHEBOACTBA. MeTo.bl
XpaHEHUs CeNbXO3MPOAYKIMH; NEPUOIbl XPAaHEHUS! CE30HHOW MPOIYKLUU - JIEUEOHbIN, OXJIAKICHMS,
OCHOBHOM; Ta30BBbIH U TEMIIEPATYPHBIN PEXUMBI B XpaHUIHIax. O060rpeB coopyKeHUH 3alUILEHHOTO
rpyHTa. [IpumMeHeHne xo10/1a B CEIbCKOM XO0341CTBE

Cucrembl Ten10CHAOKEHHUS.

Cucrempl TENMJIOCHA0XKEHHUSI B CEIbCKOM Xo3siiicTBE. OCHOBHBIE TOHATHA. Y CTPOMCTBO
KOTEJIbHBIX YCTaHOBOK. TemnoBsle cet. KOMITIOHOBKA TEMJIOBBIX CETEH.

Herpagnunonnbie 1 BO300HOB/IsieMble¢ HCTOYHUKH YHEPTHH, BTOPHYHBIE JHEPropecypchl
U JHeprocoepekeHue

Hetpaauumonnsie 1 BO300HOBIISIEMbIE HCTOYHUKH YHEPTUU: SHEPTHUS BETPa, COJNHIIA, TEKYyIIeH
BOJIbl, TI'€OTEpMallbHble MCTOYHHMKH, BBIpaOOTKa Ouoraza. OCHOBHBIE HaNpaBlI€HUS SKOHOMUU
SHEPropecypcoB B arpoIpOMBIIITIEHHOM KoMIuIeKce. Vcroib30BaHe BTOPUYHBIX SHEPTOPECYPCOB.



4.2. Conep:xaHue JeKIUii

Kpatkoe conepxanue JeKIuu

Koi-Bo
4acoB

[IpenMeTr TEXHUYECKOM TEPMOJUHAMUKHU U €€ MeTo1bl OCHOBHBIE 3a/1auH Kypca.
Pabouee Teno. OcHOBHBIE MapaMmeTpbl COCTOsSHUA. TepMoaMHaMHUYecKash CHUCTEMA.
PaBHOBecHOE u HEPABHOBECHOE COCTOSIHHE. YpaBHeHUEe COCTOSIHUSL.
Tepmoaunamuueckuit npouecc. OOpatumble U HeoOpaTumble Mpouecchl. Kpyrosbie
MPOLIECCHI (ITUKJIBI).

Temnoemkoctb. MaccoBasi, 00beMHasi U MOJISIpHasi TEIUIOEMKOCTH. TermnoeMKocTh npu
MOCTOSIHHOM 0o0beMe U JaBieHuu. llepBblii 3aKOH TEPMOAMHAMHUKH. ODHTAJBIHSL.
Bropoii 3aKk0H TepMOAMHAMUKHI. DHTPOIHUSIL.

OOwiee moHATHE O TepMOAMHAMHYECKOM mpouecce. OOImue MeTobl HUCCIIEIOBAHUS
MIPOLIECCOB M3MEHEHHUs COCTOsIHMS pabouux Ten. M3o0paxeHue B KoopauHaTax pVv u
Ts.  OcHOBHblIE  TEPMOJAMHAMHYECKHE  IPOLECCHI:  HM30XOPHBIM,  H300apHBI,
U30TEPMHUUECKUH, aanabaTHBI — YacTHBIE CIIy4ad MOJIMTPOIHOro npouecca. OOmiee
noHATHE O KpyroBom mporecce. Ilpsmoil u oOparueiii mukin Kapho, ux anamums.
Tepmoaunamuueckuit KI1JI 1 xonouinbHbINA KOAQHUIUEHT.

Hukn wupeansHoro xommpeccopa. HWuaukaropHas pauarpamma. llomnas pabora,
3aTpadyeHHas Ha IpPUBOJ KoMmipeccopa. Llukibl nBurareneil BHYTPEHHErO CrOpaHus
(ABC): ¢ moaBoaoM TEMIOTHI IPH MOCTOSHHOM 00bEeMeE, IPU IOCTOSIHHOM J[aBJICHUH, C
KOMOWHHMPOBAHHBIM TOJBOJAOM TEIUIOTHL. M300pakeHMe UHUKIOB B PV- © TS-
quarpammax. CpaBHuTeNnbHbIN aHanu3 nukios [IBC.

Huxnel razorypouHHbIX ycTaHOBOK (I'TY): ¢ M30XOpHBIM M M300apHBIM ITOJBOIOM
terotel. PerenepatuBnble 1ukinel ['TY. M3o0paxkeHwne muKIoOB B PV U TS
nuarpammax. Tepmoaunamudeckue KIIJ[ mukimoB. CpaBHUTENbHBIN aHAIU3 IMKIOB
I'TY. lluka X0IOAUIBHONW YCTAHOBKH. XOJIOAMILHBINA KO (DUITUEHT.

Bonsnoii map. ®usnueckoe coctossHue BemiecTsa. [Ipoiecc mapoodbpa3oBaHus B PV- U
Ts- xoopnunarax. Pv-, Ts-, Is- gumarpammsl BojassHoro mapa. [lukn Penkuna.
Onpenenexnue MMOHATHUS «BmaxxkupIit BO3IYX». OCHOBHBIE BEJINYHHEI,
XapaKTEPU3YIOIINE COCTOSHUS BIAKHOTO Bo3ayxa. |d- mtnarpaMMa BiIayxHOTO BO3/IyXa.

[Mpeamet u 3a1aun Teopuu TerwiooMaccoooMeHa. OCHOBHBIE TIOHSTHUS U ONIPEAETICHUS.
Bunpl nepeHoca TEIIIOTHI: TEIUIONPOBOJHOCTh, KOHBEKLMS U H3mydeHue. CIIOXHBIN
TEMI000MEH.

TenmooOMen TeruonpoBogHOCThI0. KoHBeKkTHBHBIN — TermooOMeH. TemmooOMeH
mnydeHneM. CioxHblii  TermooOMeHn. Temsonepenada uepe3 OAHOCIONHHYIO U
MHOTOCJIONHYIO IIIOCKYIO0, IHJIHHIPHYECKYI0, cheprueckyro creHku. KoaddummeHnt
TerIonepe1aun

Ompenenenne cymku. Cylika CelbCKOXO35HCTBEHHBIX MPOAYKTOB. CIOCOOBI CYIIKHU:
€CTeCTBEHHAas] M HUCKYCCTBEHHAs; KOHBEKTHUBHAs, KOHIYKTHBHAs; KOHTAKTHas;
paauanMoHHasi; KOMOMHUpPOBaHHAsA. TEeXHOJIOTMYECKHE OCHOBBI XpaHEHUs MPOTYKIIUU
pacTeHHEBOACTBA. MeTOAbl XpaHEHUs] CeNbXO3MPOAYKIMH; MEPUObl XPAHCHUS
CE30HHOW TPOIAYKIUH - JIeYeOHBIA, OXJAXKICHHUS, OCHOBHOW; Ta30BBIA U
TeMIEPaTypPHBIM PEKUMBI B XPaHIIHIIAX.

Hroro
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4.3. Conep:xanue 1a00paTOPHBIX 3aHATHH

No . Kon-Bo
i HaunmenoBaHue 1a00paTOpHBIX 3aHATUI 4acon
1 | Mi3yyeHne BO3LyIIHOTO KOMIIpECCOpPa 2
2 | OnpenesneHue X0JI0IMIBHOTO KO PHUIIMEHTa 2
3 | M3y4yenue CBOMCTB BIaXKHOTO BO3IyXa 2
4 | Onpenenenue k03P uurMeHTa KOHBEKTUBHOM TEIUIOOTAAYN 2
5 HccnenoBanue pexuma HOPSIMOTOKa M MPOTHBOTOKA B KOXYXOTpYyOHOM 5
TEMI1000MEHHUKE.
5 HccnenoBanue pexuMa IMpsSMOTOKAa B TEIJIOOOMEHHHMKE «Tpyba B TpyOe».
HccnenoBanme pexxruMa NpOTHBOTOKA B TETUIOOOMEHHHUKE «Tpy0a B TpyOe».
Omnpenenenue paboueld TOUKU BEHTUIISITOPA
‘ Hroro 14
4.4. Copep:xaHue NPaAaKTHYECKUX 3aHATHI
No . Kon-Bo
- HanmeHoBaHMe PaKTUYECKHUX 3aHITHN .
1 Pemenue 3a1a4 Ha TEPMOJMHAMHYECKHE TPOLIECCHI U 3aKOHBI TEPMOJTMHAMUKHU 2
2 Pacder nukiia ueabHOr0 KoMrpeccopa. MHOTOCTYTIEHYATOE CxKATHE. 2
3 Pacuer 1ukIia X0JI0AMIbHON YCTaHOBKH 2
4 N3yueHne KOTeapHOM YCTaHOBKHU 2
Hetpaauumonnsie 1 BO30OHOBIIIEMbIE UCTOYHUKH YHEPTUU: SHEPTHSI BETPA,
5 COJIHIIA, TEKYLIEH BOJIbl, Te0TepMabHble HCTOYHHUKH, BbIpaOOTKa OHorasa. 2
OcHOBHBIE HANpPaBJICHUS SKOHOMUH SHEPTOPECYPCOB B arpONPOMBIIUICHHOM
KoMIuiekce. Mcnonb3oBaHre BTOPUYHBIX YHEPTOPECYPCOB.
5 Pacuer pexxnmMa IpsMOTOKA M TPOTHBOTOKA B PEKYIIEPATUBHOM TETJIOOOMEHHHKE 2
«TpyOa B TpyOE».
7 TerutoBoii Oamanc HKUBOTHOBO/MECKHX nomenieHui. PacueT Bo3agyxooOMeHa 2
KMBOTHOBOIYECKUX MOMEIICHUH.
Hroro 14
4.5. Buabl 1 coiep:kaHue CaMOCTOSITeIbHON PadoThbl 00y4aromIuXCs
4.5.1. Buasl caMOCTOSTENBHOU PaOOTHI O0YYAFOIIIHXCS
Buabi camocTosiTeIbHOM PadoThI 00y4alOIIMXCS KoanuyecTBO 4acos
[TonroToBka K MpakTUYECKUM 3aHATUSAM 3
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSAM U K 3aLUTE 4

71a00paTOPHBIX padoT

CaMocTOATEIbHOE N3YUYEHNE OTIENBHBIX TEM U BOIIPOCOB 5
IToaroroBka kK MpOMEKyTOYHOHN aTTECTALIUU 27
Hroro 39




4.5.2. Conep:kaHue caMOCTOSTEIbHON paboThl 00yYaroImuXcs

Kon-
Ne
i HaumeHnoBanue Tem 1 BOpocoB BO
4acoB

1. | CBa3p TEIVIOTEXHUKH C JAPYTMMH OTpacissMU 3HaHUW. BpluucieHue napaMmerpos
coctossHUsl cMecd. OmpeneneHue KaxXylencs MOJEKYJIsIpHOM Macchl W Tra30BOM
nocTostHHOM cMecu. OmpesenieHne AaBiICHUN KOMIOHEHTOB. TeEIIOEMKOCTh CMECH
pabounx Ten. Cmemenue razoB. Cmecu paboumx ten. CrnocoObl 3alaHus COCTaBa 3
CMECCH. COOTHOHICHI/IG Me)K)Iy MaCCOBBIMU, O6T)CMHI>IMI/I JOJISIMU. 3aBI/ICI/IMOCTB
TEIJIOEMKOCTU OT TeMIeparypbl U JaBieHus. CpeaHsis U UCTUHHAS TEIJIOEMKOCTH.
®opmyJibl U TaOIUIBL AJIs ONPEENICHUS TEIIOEMKOCTH

2. | OcHOBHBIE TEPMOJAMHAMUYECKUE MIPOLIECCHI: HU30XOPHBIH, N300apHBIH,
U30TEPMHUUYECKUH, aiabaTHbIA — YaCTHBIE CIIyyau MOJUTPOIHOTO MpoLecca.

3. | Peanpubie numkasl JABC. Knaccudukamuss KOMIPECCOpPOB M MPHHLUMN JCHCTBHSL.
N3otepmuueckoe, anuabaTHOE M IOJUTPONHOE cCKaThue B Kommpeccope. Lluxi 3
BO3JYLTHOM XOJIOAWIBHON yCTaHOBKH. [{MKJI KOHAMIIMOHEpA.

4, TepMO,Z[I/IHaMI/I‘IeCKI/Ie Ta6J'II/II_[bI BOJIbI U BOJSIHOI'O IIapa. Pacuer TEPMOIAUHAMHUYCCKUX

IIPOLIECCOB BOJSIHOTO Iapa ¢ IOMOIIbI0 Tabaull. McTteueHne U IpoccenpoBaHUe Ta30B 5
Y TIapoB.

5. | Id- auarpamma BIaXHOTO BO37yxa. PacdeT OCHOBHBIX MPOIECCOB (IIOJOTPEB, CYIIKA, 3
CMECH BO3/1yXa U Pa3JIMYHBIX MAPOB).

6. | 3nayenwue TerooOMeHa B MPOMBIIIICHHBIX Iponieccax. Buapl TermmooomMena 3

7. | Haznauenwme, kiaccudukanus W CXE€Mbl TEIUIOOOMEHHBIX ammaparoB. [lpuHimn
pacuera TEIIOOOMEHHBIX anmnapaToB. KOHCTPYKTHBHBIH U TOBEPOYHBIM pacyer
TEII000OMEHHBIX ammapatoB. Cpemuuili Temmneparypublii  Hamop. CoBpeMeHHBbIE
KOHCTPYKLHHU TPyOUaThIX U MJIACTHHYATHIX allapaToB.

8. | MomHocTh cucTeMbl OTOIUIeHUs. OTonuTenbHbIE (HarpeBaTeNbHbIE) MPUOOPSI. 6
BeHTusust 1 KOHIUIIMOHUPOBAHHUE BO3JlyXa B MOMELIEHUSX 3/aHUN, COOPYKEHHH,
YKUBOTHOBOJUECKUX U NITULIEBOAUYECKUX IOMELICHUH.

9. | Ompenenenne cymku. CyIIKa CEIbCKOXO3SMCTBEHHBIX MPOIYyKTOB. CIIOCOOBI CYIIIKH: 5
€CTECTBEHHass M HCKYCCTBEHHAsl; KOHBEKTHBHAs, KOHAYKTHUBHAs, KOHTAaKTHasd,
paguamoHHas; KOMOMHUPOBaHHAs. TEXHOJOTHUYECKHE OCHOBBI XpaHEHUS MPOAYKITUU
pacTEeHUEBOJCTBA. METOJbl XPAaHEHHS CENbXO3MPOIYKIIUU;, TEPUOJbI XpaHEHUS
CE30HHON TMPOAYKIMH - JIeYeOHBIH, OXJIAXICHHUSA, OCHOBHOH; Ta30BBIH W
TEMIIEPATYPHBI pPEXUMBI B XpaHunumax. OOO0rpeB COOpYKEHHH 3alIHIIEHHOTO
rpyHTa. [IpuMeHenne Xomo/1a B CEIbCKOM XO3SMCTBE.

10. | CucreMsbl TEIIOCHAOXKEHUS B CEILCKOM X03siicTBe. OCHOBHBIE MOHSATHS. TEIUIOBBIE 2
cetu KOMITOHOBKA TEIJIOBBIX ceTel. Y CTPOHCTBO KOTEIbHBIX YCTAHOBOK.

11. | HerpanuuuoHHbIE U BO30OHOBIIsSIEMbIE UCTOUYHUKH DHEPTUU: SHEPTUS BETPa, COJIHIIA, 4
TEKyIIeH BOJIbl, Te0TepMaIbHbIC HCTOYHUKH, BBIpaOOTKa OHorasa.
Hroro 39

5. YueOHO-MeTOANMYECKOE 00ecTieYeHre CAaMOCTOsITeIbHON PadoThl 00y4aromuxcst
10 AUCHMILIHHE

VY4aeOHO-MeTonnueckne pa3paboTku nmerorcs B Hayunoit 6ubimoreke ®I'BOY BO HOxHO-
VYpansckuii ['AY:

1. Meroauyeckue yKa3aHUsl Ui CaMOCTOSITEIILHOHW pabOThl MO MUCHUILTHHE «TerIoTeXHUKa»

[OneKTpoHHBIH pecypc] [ CTYAEHTOB OYHOH M 3a04HOM (opM OOydYeHHS IO HANPABICHHSIM:
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23.03.03 - Dkcrutyaranusi TpPaHCIOPTHO-TEXHOJOIMYECKUX MAIIMH M KOMIUIekcoB, 35.03.06
Arpounxenepust npoduieil: TexHuueckue cucteMbl B arpoOusHece; TeXHHYECKHE CHUCTEMBI B
arpobusHece (¢ yriayOJieHHOM MOATOTOBKOW: He(TeX03siCTBa M TOIUIMBO3AIPOBOYHbBIE KOMIUIEKCHI,
HKCIUTyaTalusl TEXHUIECKUX CPENICTB); TEeXHOJIOTHS TPAHCTIOPTHBIX MPOLECCOB; TEXHUYECKUI CepBUC
B arpompoMBINIJICHHOM KOMIUIeKce HampaBieHus mnoarotosku; 44.03.04 IlpodeccuonanbHoe
obouynmue (mo otpacisaMm) npodmas Tpancmopt] / cocrt.: I'yceBa O.A., Bonkoa O.C.; HOxHo-
Vpansckuit 'AY, Unctutyt arpoumkenepun .— Yensobunck: MOxuno-Ypansckuii 'AY, — 2017, —
JHoctyn u3 nokasnbHoii cetu http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

2. lleppsizoB, C. K. Hcnonb3oBaHue BO300HOBISIEMBIX MCTOYHHKOB OJHEPIUU B CEIBCKOM
X03511CcTBE [DNeKTpoHHBIN pecypce] : yuebnoe nocodue / C. K. lepwszos, O. C. Iltamkuna-I'upuna ;
UIr'AA .— Yensounck: UT'AA, 2013 .— 280 c. : ni., Tabn. — C npuin. — bubmmorp.: c. 264-265 (20
Ha3B.) — 4,2 MB — ISBN 978-5-88156-672-2 . Pexum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/tvgs/12.pdf

3. llpuMeHeHne TEIUIOBBIX HACOCOB B CHCTEMax OTOIUICHUS M TOPSYEro BOIOCHAOKECHHS
[DnexTpoHHBI pecypc] : yueOHoe mocobue / FOxuo-Ypansckuit AY, UHCTUTYT ATpOUHKEHEPUH ;
coct.: P. XK. Huzamyrounos, O. C. Iltamkuna-I'mpuna, O. B. BonkoBa .— Yensounck: HOxHO-
VYpansckuii 'AY, 2015 .— 55 c. : un., Tabn. — C npwit. — bubnuorp.: c. 41-42 (16 na3s.) .— 1,2 MB
— ISBN 978-5-88156-703-3 . Pexxum noctymna: http://192.168.0.1:8080/localdocs/tvgs/14.pdf

4. Kpyrinos I'. A. Termmorexnuka [DneKTpoHHBIH pecypc]: yueb. mocodue / I'. A. Kpyrnos, P. 1.
bynarakosa, E. C. Kpyrinosa. Mocka: Jlawp, 2012.- 208 c¢. Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900.

6. ®oH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHUs
NMPOMEKYTOYHOH aTTecTANMU 00y4aIOIIMXCS 10 JTUCHUIIHHE

JlJiss yCTaHOBIJIGHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOyuaromuxcs Tpeboanmsim PI'OC
BO pazpabortan ¢GoHI OLIEHOUHBIX CPEACTB ISl TEKYLIErO KOHTPOJIS yCIEBAEMOCTH M MPOBEACHUSA
MPOMEXKYTOUHOM aTTECTallMM OOydarommxcss 1Mo aucuuiuinHe. @OOHI  OIEHOYHBIX CPEACTB
npeacTasieH B [Ipunoxenun.

7. OCHOBHAS U JONOJHUTEIbHAS yueOHasl IUTEPaTypa, HeoOXoAuMasi 1JIs 0CBOEHMSI
AUCHMILINHBI

OcHoOBHas | JONOJTHHUTEIbHAS yueOHas TuTepaTypa umeercs B Hayunoit  OuOnmnoTeke u
INEKTPOHHOU HHPOpMaIMOHHO-00pazoBarensHoi cpene PI'BOY BO I0xHO-Ypansckuit [AY.

OcHoBHAA:

Kpyrnos I'. A. TemnorexHuka [DiekTpoHHBIH pecypc]: yueO. mocobue / I'. A. Kpyrnos, P. U.
1. bynmrakoa, E. C. KpyrmoBa. Mocksa: Jlawp, 2012.- 208 c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900..

Cunssckuii 10. B. COopHuk 3amau mo Kypcy TeIUIOTeXHUKa [DIeKTpoHHBINM pecypc]: Mocksa:
T'OP/, 2010.- 128 c. Pexum JIOCTyTa:
" http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4907.

2
JlonosHuTeENBHAS

1. AwmepxanoB P. A. Teruorexnuka [Tekct]: yueOHuk ans By30oB / P.A. Amepxanos, b.X. JIparanos.
M.: Dueproaromusaar, 2006.- 432 c.

2. AwmepxaHoB P. A. DkcruryaTtanus TEIUIOPHEPTETHYECKUX YCTAHOBOK M cucTeM [TekcT]: yueOHuK /
P. A. Awmepxanos, I'. II. Epomenko, E. B. lleaumanoBa ; mox pen. P. A. AmepxanoBa. M.:
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Oueproaromusaar, 2008.- 448 c

3. 3axapos A. A. [IpuMeHeHHE TEIUIOTHI B celbckoM xo3siicTBe [Tekct]. M.: Arponpomusnart, 1986.-
287c

4. Kpyrnos I'. A. Temmorexanka [Tekcr]: yue6Hoe mocobue / I'. A. Kpyrnos, P. 1. Bynrakosa, E. C.
Kpyrnosa. CII6.: JIans, 2010.- 208 c.

5. Temnorexnuka [Tekct] / Jlykanun B.H.,lllatpos M.I'..Kamdep I'M.u np.:Ilon pen.Jlykanuna
B.H.. M.: Bricmras mkoJia, 2003.- 671c.

8. Pecypchl uHGOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTepHeT», He00X0AuMbIe
JJIS1 OCBOEHMS IV CHUTITTHHBI

1. EnuHoe okHO JOoCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 3BC «Jlanwy» http://e.lanbook.com/
3. Vuusepcurerckas 6udanoreka ONLINEhttp://biblioclub.ru

9. Meroauyeckue yKa3aHus 1Js1 00y4al0UIUXCH 110 OCBOCHUIO JUCUMIIIIHMHbI

Y4eOHo-MeToanuecKue pa3padoTku uMeroTes B Hayunoit  6ubnmoreke 51 3JIEKTPOHHOU
nHpopmannonHo-o6pazoBatenbHOM cpeae PI'BOY BO I0xHo-Ypansckuii [AY:

1. UccnenoBanue peXMMOB TEINIOOOMEHHBIX alnapaToB [DIEKTPOHHBINA pecypc] : MPaKkTUKYyM K
1a00paToOpHBIM paboTaM i MOJATOTOBKM OakaiaBpoB, oOydarommxcs mo HampasieHuto 35.03.06
"ArpourkeHepus", mpodwib "DIEKTpOoTeIII000eCIeYeHUE MyHUITUTIATBHBIX 00pa3oBanuid” / coct.: I'.
A. Kpyrios, O. C. Bonkoga ; FOxno-Ypansckuiit AY .— Yensbunck: FOxHo-Ypansckuii 'AY, 2016
— 32 ¢ : wn, Tabn. — 09 MB .—]Jloctym W3 JIOKQJIbHOW  CETH .
http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Joctyn u3 cetu WutepHer:
http://188.43.29.221:8080/webdocs/tvgs/19.pdf.

2. Metoanyeckue yKa3zaHHs JJIi CAMOCTOSITENTLHON paboThl MO TUCIHMITIHNHE « TeTrToTeXHUKa»
[DnexkTpoHHBIN pecypc] [As CTYyIEHTOB OYHOMW M 3a04HOM (GopM OOyYCHHS MO HAIPaBICHUSIM:
23.03.03 - Dkcruryaramusi TpPaHCIOPTHO-TEXHOJOTHUECKUX MAIIMH M KOMIUIekcoB, 35.03.06
Arpounkenepusi npoduiei: TexHuueckue cucTteMbl B arpoOusHece; TeXHHYECKHE CHUCTEMBI B
arpobusHece (c yriayOJIeHHOH MOATOTOBKOW: HE(TEXO035SHCTBa M TOIUIMBO3ANPOBOYHBIE KOMIUIEKCHI;
JKCIUTyaTalusi TEXHUYECKUX CPEJCTB); TEXHOIOTHs TPAHCIIOPTHBIX MPOIECCOB; TeXHUYECKUN CepBUC
B arpoIpOMBIIIJIEHHOM KOMIUIEKce HampaBieHus noarotosku; 44.03.04 IlpodeccuonanbHoe
obouynme (o otpacisam) mpodmiab Tpancmopr] / cocrt.: I'ycea O.A., Bonkoa O.C.; IOxHOo-
VYpansckuii 'AY, UacTtuTyT arpoumkenepun .— YemsiOunck: FOxHo-Ypansckuii [AY, — 2017. —
JocTym u3 mokansHoU cetn http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

3. IlpuMeHeHne TEeIUIOBBIX HACOCOB B CHUCTEMax OTOIUICHHS M TOPSYETO BOJOCHAOKEHUS
[DnexTponHbIi pecypc] : yuebHoe mocobdue / FOxuo-Ypansckuit 'AY, MHCTUTYT ATpOonHXEHEPHH |
coct.: P. XK. Huzamytaunos, O. C. Ilramkuna-I'upuna, O. B. BonkoBa .— YenssOunck: HOxHo-
VYpansckuii 'AY, 2015 .— 55 c. : wi., Tabn. — C npun. — bubnuorp.: c. 41-42 (16 nass.) .— 1,2 MB
— ISBN 978-5-88156-703-3 . Pexxum noctymna: http://192.168.0.1:8080/localdocs/tvgs/14.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IIPH O0CYIIeCTBJICHUH
0o0pa30BaTe/IbHOIO NpoLecca M0 JUCUHUIIMHE, BKJII0Yasi NepedyeHb MPOrpaMMHOIo odecrnedeHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit 6ubauoTeke ¢ TepMHUHAIBHBIX CTAHITUN TPEIOCTABISAETCS JOCTYII K 0a3aM JTaHHBIX:
- Koncynperantllntoc (cripaBo4yHbI€ TPABOBLIE CUCTEMBI);
- Texakcnept (mHbOpMarmoHHO-cripaBouHas cuctema 'OCToB).
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http://188.43.29.221:8080/webdocs/tvgs/19.pdf

[TporpammHOe 0OecIieueHune: ONepalioOHHas CHCTEMa CIIeIHaIbHOrO HazHadyeHus «Astra Linux
Special Edition» c¢ oduchoii mporpammoii LibreOffice; MyTestXPRo 11.0; Windows 10 Home Single
Language 1.0.63.71; Oducunoe nporpammuoe obecrneucaure Microsoft OfficeStd 2019 RUS OLP NL
Acdmc, nanoCAD Dnektpo Bepcust 8.0 mokanshas, PTC MathCAD Education - University Edition.

11. MaTepuajbHoO-TexHHYecKasi 0a3a, Heo0OXoaMMasi /151 OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca No JUCUUIINHE

YueOHbIe AYIUTOPUH [Js MPOBEACHUSA 3aHﬂTHﬁ, NMpeaAyCMOTPECHHBIX HpOFpaMMOﬁ,
OCHAIIICHHbIC oﬁopynona}meM N TEXHUICCKHMHU CpeICTBAaMHU Oﬁy'—leHI/lﬂ

1. VYyeOHas ayauTopus IS TPOBEIACHHUS 3aHATUH CEMHUHAPCKOTO THIIA, TPYIIOBBIX U
WHAVBUAYATbHBIX KOHCYJIbTAIMMA, TEKYLIETO KOHTPOJIS M MPOMEXKYTOUHOH aTTtectanuu cektop /I
(JTaboparopust TEpMOIUHAMUKH );

2. YyeOHas ayauTopusl Al TPOBEIEHUS 3aHITHI CEMHHApCKOTO THUMA, TPYMIOBBIX U
WHIMBUAYATBHBIX KOHCYJIBTAIMNA, TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOH arrecranuu aymNe 136
(JTabopatopust X0a0AUIILHOTO 000PYTI0BaHHUS )

IloMemenusa AJs caMOCTOSITEILHOM paﬁoTbl oﬁyqammnxcsl

1. TTomemenue 303 11 caMOCTOSITENIBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOW TEXHUKOU C
MOAKIIIOYEHUEM K ceTh «IHTepHeT».

IlepeyeHb 000pyI0BAHUST M TEXHHUYECKHUX CPEACTB 00y4eHMsI

. Bentunsarop

. Jluzenb-reHepaTop

. KoMruiekT a51eMeHTOB 1l a3pOIMHAMUYECKOTO CTEHAa

. Bo3myHelit koMnpeccop

. Kommnpeccop KI1-0,12/8

. Koten JI-721

. [TapocuiioBOM KOMILIIEKC

. CTeHp 1y1s uccine0BaHus BbIHYKIEHHOU U ecTtecTBeHHOW KoHBeknu CBUE-001, PO
. Crena-tpeHaxep «XO0JIOAUIBHUK»

10. Kommaekt «Mukpol DC»

O©CoOoO~NO UL WDN P
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IIPH/IOKEHHUE

®OHJ OHEHOYHbLIX CPEIACTB

JUTSL TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOBEICHUS MPOMEKYTOUHOM aTTECTAIINN
oOydJaronuxcs
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1. KoMnereHnuu u ux HHIAUKATOPLI, Q)opanyeMLle B IIpoiecce 0CBOCHUSA TUCHUITIUMHBI

OIIK-1. Cnoco0eH pemaTh TUHOBBIE 3a/a4d MPOPECCHOHATBHON EATEIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHMX M ECTECTBEHHBIX HAyK C TNPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI1

Kon u ®opmupyemsie 3YH HanmenoBanue
HanMCHOBAHHUC OLICHOYHBIX CPEACTB
HHAUKATOpa
AOCTHIKCHMSA 3HaHUA YMCHHUA HaBbIKU =g % = g
KOMIIETEHIIUNA 5 5 w S =g o
20 = | 2% 9=
g =55
N-1onk-1 OO0yuaromuiics OO0yuaromuiics OO0yuaromuics 1. OtBer 1.
Hcnonbzyer JIOJDKEH 3HATh: JIOJDKEH YMETh JOJDKEH  BJIAQAETH: | HA DK3aMeH
OCHOBHBIC 3aKOHBI | OCHOBHEIEC 3aKOHBI HCIIOJE30BATh HaBBIKAMH aHAIIM3a | MPaKTHYe
€CTeCTBCHHOHAYYH | TEPMOJWHAMUKU U | OCHOBHBIC 3aKOHBI | TEPMOJUHAMUYECKO | CKOM
bIX TUCHUIIJINH TCILIONIEpCaAaYn TCPMOJUHAMUKHU U " KapTUHbI | 3aHATHUU,
JUTSL pEICHHST JUTSL peTLIeHUS TeroMaccooOMeHa | COCTOSIHUS CUCTeMbl | 2.0T4er
CTaHAAPTHBIX CTaHJAPTHBIX JUTSL pEIICHUS C AaKTUBHBIMU H | IO
3a/1a4 B 3aj1a4 B CTaHJAPTHBIX 33734 | NaCCUBHBIMU J1a00paTo
COOTBETCTBHH C COOTBETCTBUHU C B COOTBETCTBUU C | UCTOYHUKAMU pHOM
HANPaBICHHOCTHIO | HAMPaBICHHOCTHIO | HANPABICHHOCTHIO | TEIIOTHI pabore;
npodeccruoHansHO | MpodecCHOHANBHO | MpodeccHoHaIbHO - (b1.0.17-H.1) 3.
U 1esITeIbHOCTU M eI TeIbHOCTHU M 1esITeNbHOCTH Tectupos
- (b1.0.17-3.1) -(b1.0.17-Y.1) aHue

2. [loka3aTesu, KPUTEPHUH U LIKAJIA OIeHUBAHUS UHIUKATOPOB JA0CTHKEHUS KOMIIETEeHIIUH

Hﬂ-lon}(_l I/ICHOJ'IBSYCT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUILUINH JJIS1 pCIICHUS CTAHAAPTHBIX 3a4a4
B COOTBETCTBUU C HAIIPABJICHHOCTBIO HpOd)eCCHOHaHBHOP'I JACATCIBPHOCTH

dopmupyem Kputepuu u mikaa olieHUBaHUS PE3yJIbTATOB OOYUYCHHUS 110 TUCIIUTIIIIHE
pie 3YH
Henocrarounsiit JlocTaTouHbIi Cpennuii ypoBeHb | Bpicokuii ypoBeHb
YPOBEHb YPOBEHb
b1.0.17-3.1 OOyuatomuiicst He | OOyuaromuiica cnabo | OOyuarommiics 3HaeT | OOyuvarommiics c
3HAET OCHOBHBIC | 3HAET OCHOBHBIC | OCHOBHBIC 3aKOHBI | TpeOyeMOl CTENeHBIO
3aKOHBbI 3aKOHBbI OCHOBHBIC 3aKOHBI IIOJIHOTBI U TOYHOCTH
TEPMOAMHAMUKU U TCPMOJNHAMUKHU u TCPMOJUHAMUKHU U 3HacT OCHOBHBIC
TeIIonepeayn sl | TeIionepeaud Uil | Terionepenayu Aisl | 3aKOHBI
PEUICHUA PEIICHUA PEUICHUA TCPMOJUHAMUKHU u
CTaHAAapPTHBIX 3a1a4 CTaHAAapPTHBIX 3aJa4 B CTaHAAapTHLIX 3aJia4 B TCIUIONIEpEaAavYn JJIsL
B COOTBETCTBUH C | COOTBETCTBHH c COOTBETCTBUH C peuieHust
HAIpaBJICHHOCTBIO | HAIPaBJICHHOCTHIO HAINpaBJIEHHOCTBIO | CTAaHJAPTHBHIX 3a/a4 B
npodeccruoHanbHON | PO eCCHOHATEHOM PO ECCUOHATEHON | COOTBETCTBHH c
ACATCIbHOCTU ACATCIBbHOCTHU JACATCIBbHOCTHU C HaIrpaBJICHHOCTBIO
HE3HAYUTEIBHBIMH | IPO(ECCHOHAIBHOM
ommOKaMu u TeATeTbHOCTH
OTACJIIbHBIMU
npobenamMu
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b1.0.17-V.1

OOyuaromuiicss He

OOyuaromuiics cnadbo

Obyuaromuiicst ymeer

Obyuaromuiicst ymeer

yMeeT YMEET HCIONb30BaTh | UCMOL30BATh HCTIOJIb30BaTh
UCII0JIL30BATh OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
OCHOBHBIC 3aKOHBI | TCPMOAMHAMUKN " | TCPMOIHAMUKN " | TCPMOINHAMUKN u
TEPMOJUHAMUKH U | TEIIOMAaccoOOMeHa TEIIOMaccooOMeHa TETIOMaccooOMeHa
TETIOMaccOOOMeHa | JUIs pemeHus | Jist pemeHus | Jis peleHus
JJIsL pelmiCHu | CTAHAAPTHBIX 3a4a4 B | CTAHAAPTHBIX 3a/la4d B | CTAHAAPTHBIX 3aJia4 B
CTaHAApPTHBIX 3aJad | COOTBETCTBUU C | COOTBETCTBHUU C | COOTBETCTBHUU C
B COOTBETCTBHH C | HAMPABJICHHOCTHIO HATPaBJICHHOCTHIO HATPaBJICHHOCTHIO
HaIIPaBJICHHOCTHI0 | TTpodecCHoHaTbLHOM PO eCCHOHATTEHOM PO eCCHOHATTEHOM
HpO(beCCHOHaHI;HOfI ACATCIBbHOCTHU ACATCIbHOCTHU C | ACATCIBHOCTH
JIESITENTBHOCTH HE3HAYUTEITHHBIMU

3aTpyAHESHHIMH

b1.0.17-H.1 | OOyuaromutics He | OOyuarommiics ciabo OO0yyarouics ¢ OO0yyaromuiics
BJIaAcCT HaBbIKaMU BJI1aA€CT HaBbIKaMH HC6OJII)HII/IMI/I CBOGOILHO BJIagcecT
HABBIKAMH AaHAJKM3a | HABBIKAMU aHAJH3a 3aTpyAHECHUSIMHU HABBIKAMHU HaBBIKAMU
TEPMOJIMHAMUYECKO | TEPMOJUHAMUYECKOM BJIaJiceT HABBIKAMH | aHaIK3a
u KapTHUHbI KapTHUHBI COCTOAHUA HaBbIKaMU aHaJIu3a TCpMOI[I/IHaMI/ILIeCKOI\/'I
COCTOSTHUSI CUCTEMBI CHCTEMBI C TEPMOJTUHAMHUYCCKON | KAPTHHBI  COCTOSIHUS
C AKTHUBHBIMH W AKTUBHBIMHU U KapTHHBI COCTOSHUSI | CHCTEMBI c
IIaCCUBHBIMHN IIaCCUBHBIMU CHUCTEMBEI C AKTUBHBIMHA u
HUCTOYHUKaAMU HUCTOYHUKaAMU AKTUBHBIMU U ITaCCUBHBIMHU
TETUTIOTHI TETUIOTHI MACCUBHBIMU HCTOYHUKAMHU

NCTOYHUKaAMU TCIIJIOTHI
TCIIJIOTHI

3. TunoBsbie KOHTPOJIbHBIE 3a1aHUA U (I/I.]'II/I) HHbIC MaT€pHUaJIbl, H606X0)II/IM]>IC AJIsi OHCHKH

3HAHMH, YMEHHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3YOLINX

chopMHUPOBAHHOCTH KOMIIETEHIHI1 B MPoLecce 0CBOCHUS AU CHUIIMHBI

TunoBbie KOHTPOJIBbHBIE 33JaHUS U MaTepHalbl, HEOOXOAUMBIE JUIsl OLICHKU 3HAHWM, YMEHUN U
HaBBIKOB, COIEP)KATCS B yUeOHO-METOIMUECKHUX pa3padOTKax, MPUBEICHHBIX HIKE.
1. UccnenoBanue peKMMOB TEIIOOOMEHHBIX anmnapaToB [DJIEKTPOHHBINA pecypc]| : MpaKTUKyM

K JJabopaTopHbIM paboTaM il MOATOTOBKH OakanaBpoB, oOydaroumuxcs 1no HampasieHuo 35.03.06
"Arpounxenepus", npoduie "IaeKTpoTerIoo0ecneueHne MyHUIUIAIbHBIX 00pa3zoBanuil" / coct.: I
A. Kpyrnos, O. C. Bonkoga ; FOxno-Ypansckuit [AY .— Yenabunck: FOxHo-Ypansckuit 'AY, 2016
— 32 c : wr, Tabnm. — 09 MB — Jloctynm  ¥3  JOKAJIBHOM  CETH :
http://192.168.0.1:8080/localdocs/tvgs/19.pdf - Hoctyn u3 Wurepuer:
http://188.43.29.221:8080/webdocs/tvgs/19.pd

2. Meronuueckue yKa3aHus JJIs1 CaMOCTOSTENbHOM paboThl 1Mo AucuuIuivHe «TenaoTexHuka
[DnexTponHbIil pecypc] [Afs CTYyIEHTOB OYHOM W 3a04HOM (opM OOydYeHHUsS TIO HaIPaBICHUSM:
23.03.03 - Dkcruryaranusi TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIulekcoB, 35.03.06
Arpounxkenepusi npoduieil: TexHuueckue cucteMbl B arpoOusHece; TeXHHYECKHE CHUCTEMBI B
arpobusHece (¢ yriayOJieHHOM MOATOTOBKOM: He(TeX03sSHCTBa M TOIUIMBO3ANPOBOYHBIE KOMIUIEKCHI;
JKCIUTyaTalusi TEXHUYECKUX CPEJCTB); TEXHOIOTHs TPAaHCIIOPTHBIX MPOLECCOB; TeXHUYECKUN CepBUC
B arpoNpOMBIIUIEHHOM KOMIUIeKce HampasieHus mnoarotoBk; 44.03.04 IIpodeccuonansHoe
o6ouynme (o otpacisam) mpodmas Tpancmoprt] / coct.: I'ycea O.A., Bomkoa O.C.; IOxHO-
Vpansckuit 'AY, Unctutyt arpoumkenepun .— Yensounck: MOxuno-Ypansckuii ['AY, — 2017, —
Joctym u3 nmokansHOU cetn http://192.168.0.1:8080/localdocs/tvgs/28.pdf.

3. UleppszoB, C. K. HMcnonb3oBaHue BO30OHOBISEMBIX HMCTOYHHKOB JHEPIMH B CEILCKOM
X0351UCcTBE [DNeKTpoHHBIN pecypce] : yuebnoe nocodue / C. K. lepwszos, O. C. Iltamkuna-I upuna ;
UTI'AA .— Yensounck: UI'AA, 2013 .— 280 c. : ui., Taba. — C npuit. — bubnuorp.: ¢. 264-265 (20

CETHU
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Ha3B.) 4,2 MB ISBN
http://192.168.0.1:8080/localdocs/tvgs/12.pdf

4. IlpuMeHeHHE TEIUIOBBIX HAaCOCOB B CHUCTEMax OTOIUICHHS M TOPSYEro BOJOCHAOKEHHS
[DmexTpoHHEI pecypc] : yueOHoe mocodue / FOxuo-Ypansckuit [AY, UHCTHTYT ATpOWHKCHEPUH ;
coct.: P. XK. Huzamytaunos, O. C. Iltamkuna-I'upuna, O. B. BonkoBa .— YensOunck: FOxHo-
VYpansckuii 'AY, 2015 — 55 c. : un., Tabn. — C npun. — bubnuorp.: c. 41-42 (16 na3s.) .— 1,2 MB
— ISBN 978-5-88156-703-3 . Pexxum goctyna: http://192.168.0.1:8080/localdocs/tvgs/14.pdf

978-5-88156-672-2 Pexum JOCTyma:

4. MeTtoanveckue MaTepHuaJIbl, ONpeiesslue NpoueIypbl OHeHUBAHUS 3HAHU I, YMEHHIA,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XapaKTePU3yIUX c()OPMHUPOBAHHOCTH
KOMIIeTeHIIMH

B naHHOM pa3znene METOAMYECKHE MaTephallbl, OIpEAessSIoUIe MPOLEeaypbl OLICHUBAHUS
3HAaHUI, yMEHHUIl, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbIil 3Tanm (OPMHUPOBAHUS KOMIIETCHIMH I10
muctuminHe «TemioTeXHuka», MPUBEACHbI NMPUMEHUTEIBHO K KaXKIOMY M3 HCIOJIb3YEMBIX BHUIOB
TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalluu 00yYarouXcs.

4.1. OneHoYHbIE CPEACTBA /IJIsl NPOBEJeHHUS TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH
4.1.1. OTBeT Ha NPaKTUUYECKOM 3aHITUU

OTtBeT Ha MPAKTUYCCKOM 3aHATHUHN UCHOJB3YCTCA IJId OLCHKU Ka4u€CTBAa OCBOCHUSA O6yanOHIHMC5I
OCHOBHOH TpodecCHOHaIbHON 00pa30BaTeIbHON MPOTrpaMMbI 1O OTACIBHBIM BOMPOCAM M TEMaMm
TUCIMIUIMHBL. Tembl W TIJaHbl 3aHATHH (CM. MeETOApa3pabdoTKu 1. 3) 3apaHee COOOMAITCs
oOyuaromumcsi. OTBET OIICHMBAETCS OICHKOW «OTIMYHOY», «XOPOIIOY», «YIOBICTBOPHUTEIBHO» WU
KHCYAOBJICTBOPHUTCILHO).

Ne O1neHOYHbBIE CpPeICTBA Konu
OTBET Ha MPAKTUIECKOM 3aHATHH HaMMEHOBaHHE
HHIUKATOpa
KOMIIETEH U
1 | onpeaenuth (A7 MPAMOTOYHONW M MPOTHBOTOYHON CXEMBI JIBUKCHHUS WJ-1.01K-1

TEIJIOHOCUTENIEH B PEKyNEPaTHBHOM TEIUIOOOMEHHOM arrapaTe THa
«Tpy6a B TpyOe»): TEIIOBYIO MOIITHOCTb, IEPEABAEMYIO OT TPEIOILETro
TEIUIOHOCUTENS K HarpeBaeMoMy TEIUIOHOCUTENI0; HEW3BECTHBIN
pacxoj OJHOTO U3 TEIUIOHOCUTEINIEH; CPETHUI TeMIlepaTypHBIN Harop;
KOA(p(UIMEHT TEeIUIOOTJauM; IUIONIAa/b TMOBEPXHOCTH HarpeBa, eciu
TEMIIEpPATypa Ha BXoJe rperouiero teronocurens 385 °C, Ha BbIXOJe
- 240 °C, Ha BX0Jie¢ HarpeBaeMoro TeroHocuTens - 5 °C, Ha BBIXOJIE -
70°C. Pacxon HarpeBaeMoro teruionocurens 1,5 xr/c, a; = 280 BT/(M2
-K); a2 =2300 BT/(M2 - Tpan). Marepuan TpyO — JaTyHb, TOJIIIMHOM 2,5
MM. Bprueptuth 1O pesynpTaraM pacueTa TrpauKu  M3MEHEHUs
TEMIIEPaTypbl TEIJIOHOCUTENEH NPHU NPSIMOTOYHOM M MPOTUBOTOYHOMN
CXeMe

Hcmonb3yeT ocCHOBHEIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILINH AJIs peleHUs
CTaHIAPTHBIX 3aJa4 B
COOTBETCTBUH C
HAIPaBJICHHOCTHIO
npodeccHOHANBHOI
JIeSITeTBHOCTH

Kputepun onenku orBeTa (Tabil.) MTOBOISATCS IO CBEACHUS OOYYAIOIIMXCS B Hayaue 3aHSITHUU.
Onenka o0BsIBIsIETCS] 00yUaIOIIeMycsl HEOCPEACTBEHHO MOCJIE OTBETA.

Hlkana Kpurepun oueHuBanus
Ouetika 5 - 00y4arouiics TIOJTHO YCBOWJ Y4eOHBIN MaTepua;
(OTHI/I‘IHO) - MMPOABJISICT HABBIKKW aHAJIM34A, O606HICHI/I$I, KPUTHYCCKOT'O OCMBICJICHUA
Y BOCIIPHSITHSI HHPOPMAIIMK, HABBIKA OMUCAHMsI OCHOBHBIX (DH3HMUECKHUX
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3aKOHOB, SIBJICHUH U MPOLIECCOB,;

- Marepuajg HU3JI0XKEH TIPaMOTHO, B OIPEAEICHHON JIOrMYeCKON
MOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3YETCsl TEPMHHOJIOTHS;

- II0Ka3aHO YMEHHE WLIIOCTPUPOBATh TEOPETUYECKUE MOJOKEHUS
KOHKPETHBIMH IIPUMEPAaMU, IPUMEHATh UX B HOBOW CUTYallUy;

- IPOJIEMOHCTPUPOBAHO YMEHUE PELLaTh 3a/1a4H;

- MOTryT OBITh JONYILIEHbl OJHA—IBE HETOYHOCTH IPHU OCBELICHUU
BTOPOCTENIEHHBIX BOIIPOCOB.

Ouenka 4
(xopor110)

OTBCT YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I5{M Ha OLICHKY «5», HO IIpH
9TOM UMECT MCCTO OJWH U3 HEAOCTATKOB!:

- B YCBOCHHHU yqe6Horo MaTtcpualia JOIMYIICHBI HeOOobIIINE Hp06eHLI,
HC MCKAa3UBIIUC COACPIKAHNUEC OTBCTA,

- B pCIICHHNHU 3a4a49 JOIMYIICHbI HC3HAYUTCIIbHBIC HCTOUYHOCTH.

Ouenka 3
(YIOBJIETBOPUTEIHHO)

- HEIOJIHO WJIM HEINOCJEI0BATEIbHO PACKPBITO COlEpKaHUE MaTepuana,
HO TI0Ka3aHO oOllee MOHMMaHME BOIPOCA U IPOAECMOHCTPUPOBAHBI
YMEHHUs, 1I0CTaTOUHBbIE AJIs aJbHEHUIIEro YCBOCHUS MaTepuaa;

- UMENHUCh 3aTPYIHEHHS WM JOMYIICHBl OIIHUOKH B OIPENEICHUU
NOHATUI, HCIOJIB30BaHUM TEPMHUHOJIOTUH, ONUCAHUM (PU3NYECKUX
3aKOHOB, SIBJICHUH M IIPOLIECCOB, PELLIEHUH 3a/1a4, UCIIPABJICHHBIE 110CIIE
HECKOJIbKUX HaBOZSIINX BOIIPOCOB;

- HEMOJHOE 3HAaHHE TEOPETHYECKOro MaTepuala; oOydaroluiics He
MOJKET PUMEHUTh TEOPUIO B HOBOM CUTYalIUH.

Onenka 2
(HEyJOBIIETBOPUTEINIHHO)

- HE PaCKpBITO OCHOBHOE COJEpKaHUE yU4EOHOro MaTepuaia;

- 00HApy)KCHO HE3HAaHHE WM HEMOHMMaHWe OoJbllel Wi Haubolee
Ba)XHOM YacTu y4eOHOTO MaTepuana;

- JONYILEHbI OUIMOKH B OIPEACIICHUU IMOHATHH, MPU HCHOJIB30BAaHUU
TCPMHUHOJIOTHUH, B OIKMCAHUU (1)I/I3I/I‘-I€CKI/IX 3aKOHOB, SIBIICHUM |
NpOLIECCOB, PpEIICHWH 3ajad, KOTOpble HE WCIPABICHBI MOCIE
HCCKOJIBKUX HABOAAIINX BOITPOCOB.

OtyeT no nabopaTopHOM pabOTE UCTIONIB3YETCs ISl OIEHKH Ka4eCTBAa OCBOCHUS 00yYarOITUMCS

4.1.2. Otuer o mabopatopHoii paborte

OCHOBHOM HpO(bCCCHOHB.J'IBHOﬁ O6pa3OBaTeJ'IBHOI71 nporpaMmsbl 10 OTACJIbHBIM TEMaM JHCHUILIMHBI.

Conepxanrie u opMa oTYETa IO JTA0OPATOPHBIM PabOTaM MPUBOJAUTCS B METOTUICCKUX YKA3aHUIX K

nabopatopubiM pabotam (. 3 DOC). CoxmepkaHue OT4YeTa W KPUTEPHHM OICHKH oT4yeTa (Tadu.)
JIOBOJISITCS JIO CBEJICHUSI O0YYAIOIINXCS B HAYAJIC 3aHSITHHA.

No Ol11eHOYHBIE CPEJICTBA Kox u HaumenoBanue
Otuer no 1aboparopHoii pabore MHAMKATOpa
KOMITETEHITUN
1 1. Yto Ha3bIBaeTCs yACTBHON TEIIIOEMKOCTHIO? WJ-1.01IK-1

napa?

7. Kaxkou

2. Uem xapakTepu3yeTcss KOHBEKTHBHBIN TEIUIOOOMEH?
3. UTo Takoe TeTUIONPOBOIHOCTH?
4. Kak onpeieiuTh TOYKY HACBIIICHUS 110 THarpaMMe BOJISTHOTO

5. Kakue arperaTHble COCTOSTHUS MPETEPIIEBAET XJIAJOTEHT BO BpeMsI
paboThI X0NMOMIIbHOW ycTaHOBKH? Kakue u rae nmpu 3Tom
MPOTEKAIOT TEPMOJTUHAMHYECKHE MTPOLIECCHI?

6. Kak onpenenuth pabovyro TOUYKY BEHTHISATOPA?

peKUM B
SKOHOMUYHEE: :MPSIMOTOK I MPOTHBOTOK? [louemy?

VMcnonb3yer OCHOBHbIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCHUUTUTAH JUIS peIleHHS
CTaHJAPTHBIX 3a]a4 B
COOTBETCTBHUH C
HaIpaBJICHHOCTEIO
npodecCHOHATBHOM
JIeSITeTTbHOCTH

PCKYIICPAaTUBHOM TEMI000MEHHUKE
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OTuer oOLEHUBAETCS IO YCMOTPEHHIO IIPENOAABATENS OLECHKOM «OTIIMYHO», «XOPOIIO»,
«yZIOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIBHO» MM OLEHKOW «3a4T€HO», «HE 3auTeHOo». OLeHka
«3aYTEHO» CTaBUTCSA oOOydaromumcs, YypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSIM,
YCTAHOBJICHHBIM JUISl TOJIO)KUTEIbHBIX OLICHOK («OTIMYHO», «XOPOLIO», «YIOBJIECTBOPUTEIBHOY).
Onenka o0bsBIIETCS 00yUarOEeMycsl HEIOCPEACTBEHHO MOCE CAAYU OTYeTa.

IIkaua Kpurtepun oueHnBanus

- U3JIO’KEHUE MaTepuraa JOTHIHO, TPAMOTHO;
- CBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- YMCHHUC BBICKAa3bIBaTh U 000CHOBAaTH CBOU CYXKIACHUA IIPU OTBETC Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMCHHEC OIIHNCBhIBATH (1)I/ISI/I‘I€CKI/IC 3aKOHBEI, SIBJICHUA U ITPOLCCCHI;

- yMEHHE MPOBOJUTH U OIICHUBATH PE3YJIbTAThI U3MEPEHUN;

- CIIOCOOHOCTD pemiaTh 3aJa4u.

Onenka 5
(OTIM4HO)

- U3JI0KEHHE MaTepHaja JOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaZICHUE TEPMHUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE€ NPUMEHEHHE TEOPETUYECKUX 3HAHUN JUISI ONMCAHMS
(xoporo) (GU3MUECKUX 3aKOHOB, SIBICHHH M IPOIECCOB, PEIICHUS KOHKPETHBIX
3aJa4, MpPOBEAECHUS U OLEHUBAHMUA pE3yJbTaTOB HU3MEPEHUH, HO
coJepkanue u hopMa OTBETa UMEIOT OT/ICIbHBIC HETOYHOCTH.

- N3JI0’KEHUE MaTepUaa HEMOJIHO, HEMOCIEA0BATEIbHO,

- HETOYHOCTH B ONPEIECICHUM IOHITHHM, B NPUMEHEHMHM 3HAHUU IUIA
onucaHuss (U3NYECKHX 3aKOHOB, SIBICHHH U TMPOLECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHU,

- 3aTpyIHEHUSI B 00OCHOBAHUU CBOMX CYKICHMIA;

- 0OHapy>XMBaeTCsl HEJOCTAaTOYHO IIIyOOKOEe IOHMMAaHUE H3YYEHHOIO
MaTepuaa.

Ouenka 3
(YIOBJIETBOPUTEIHLHO)

- OTCYTCTBUE HEOOXOAUMBIX TEOPETHUUECKUX 3HAHWM; JOMYLIEHbI OIINOKH

B ONpE/eNICHNH TOHATHI W ONMUCAHWU (PU3MUECKUX 3aKOHOB, SBJICHUN H
Onenka 2 IIPOLECCOB, MCKa)KEH HX CMBICH, HE PEIIEHBI 3aJadyd, HE IPABHIBHO

(HEyJOBIIETBOPUTENIBHO) | OLIEHUBAIOTCS PE3YJIbTAThl N3MEPEHUI;

- HE3HaHHWE OCHOBHOIO Marepuajia y4yeOHOW MpOrpaMMbl, JTOMYCKarOTCS

rpyObie OIMOKH B U3JI0KESHHUU.

Hikaua Kpurtepumn oueHnBanus

- U3JI0’KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOTHOE BIIAJICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U 0OOCHOBATH CBOU CY)KJIEHHUS MPH OTBETE Ha
KOHTPOJIBHBIE BOTIPOCHI;

- YMEHHE OMHICHIBATh PU3NUECKUE 3aKOHBI, SIBIICHUS U TPOIIECCHI;

- YMEHHUE TIPOBOJIUTH U OIIEHUBATH PE3YJIbTAThl U3MEPCHUII;

- CHOCOOHOCTBH pelIaTh WH)KEHEpHBIE 3aJaud (JOMyCKaeTCs HaludHe
MaJIO3HAYUTEIBHBIX OMIMOOK WM HEIOCTATOYHO ITOJIHOE PACKPBITHE
COJIEpKAaHUE BOMpPOCAa WM TOTPEIIHOCTh  HENPUHIUIUAIBLHOTO
XapakTepa B OTBETE HA BOMPOCHI).

OI.[CHKa «3a4YTCHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYECKUX 3HAHHM, JIOMYIICHBI
OMMOKHA B ONpEACTCHUN TOHITHH W ONMUCAaHUH (PU3UYECKUX 3aKOHOB,
SIBJICHUN U nmponecCoB, UCKaAXXCH HUX CMBICII, HC PCHICHBI 3aJa4u, HC
MIPAaBUIIHLHO OLEHUBAIOTCS PE3YIIbTAaThl U3MEPEHHUIA,

- He3HAHUE OCHOBHOTO MaTepualia y4eOHOM MporpaMMbl, OITYCKAIOTCS
rpyObIe OIMMOKY B U3JI0KCHUH.

OI_IeHKa «HE€ 3a4TCHO»
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4.1.3. TectupoBanue

TectupoBaHue HCIIONAB3yeTCS JUIs OLEHKHM KadecTBa OCBOEHHUS OOYyYarolMMCS OCHOBHOM
npoeCCHOHATPHON  00pa3oBaTENbHOM TMPOTPaMMBI MO OTJACNBHBIM TeMaM WM  pasJesaMm
TUCUUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJjaHUM, MO3BOJISIOIIUN
YIPOCTUTHh TPOLEAYPY H3MEpPEHHs 3HAHWA M yMeHWi oOydarommxcs. OOydyarommMmcsi BBIIAIOTCS
TECTOBBIE 3a/1aHUs ¢ (OPMYJIUPOBKOM BOMPOCOB U MPEAJIOKEHUEM BBIOpATh OJMH MPABUIIbHBINA OTBET
13 HECKOJIBKHUX BAPUAHTOB OTBCTOB.

No OrneHOYHBIC CPEACTBA Kon u
TectupoBanue HalMEHOBaHHE
WH/IKATOpa
KOMIIETEHIIMU
1 NJ-1.0I0K-1
1. T'a3, y KOTOPOro OTCYTCTBYIOT CHJIbI CLEIUICHUS! MEXKIAY MOJIEKYJIaMHU, Hcnons3yer
a caMU MOJICKYJIBI TIPEJICTABIISIOT COOON MaTepHaIbHbIC TOUYKHU, HE OCHOBHBIE 3aKOHBI
uMeroIye 00beMa, Ha3bIBaeTCs: €CTECTBEHHOHAYYH
a) HoeanvHvim. BIX TUCIHILUINH IS
b) PeanbHBIM. peLeHus
C) CXKMKCHHBIM. CTaHJAPTHBIX
2. Kaxk Ha3bIBaeTCsl 3aKOH, BBIPAXKAIOIIUICS ypaBHEHUEM 3aj1a4 B
v T, ? COOTBETCTBHUU C
v, = T, HaNpaBJICHHOCTHIO
npodeccuoHanbHO

a) [ei-Jlioccaka.

b) Boitna-MapuoTa.

c) IHapms.

3. Paznnuyarorcs Jid TEMII0EMKOCTh IPU TIOCTOSTHHOM 00beMe C,, U pu
HOoCTOSIHHOM AaBieHuu C,?

a) Ja.

b) Her.

C) HesnauurenbHo.

4. YTO BBIpa)KACT MEPBBII 3aKOH TEPMOTUHAMUKH?

a) Ces3b MedCOy UBMEHEHUEM BHYMPEHHel IHepeUuU meid 8 KaKoM-1uoo
MepMOOUHAMULECKOM npoyecce U IHepauell, nepe0anHoll 8 popme
menia u pabomol 8 3MOM npoyecce.

b) 3akon dypee.

C) 3axon ABoraapo.

5. Kak Ha3bpIBaeTCs mpoIecC U3MEHEHHs COCTOSIHUS Ta3a, BhIpakaeMbIit
N
PZ T2
a) Hzoxopuvim.
b) M306apHbIM.
c) Uzorepmuueckum.
6. Kax Ha3pIiBaeTCs BeJIMUMHA paBHAs CyMMe BHyTpeHHei sneprun (U) +
npou3BeieHHas razom padora (Pv)?
a) Dumanvnueil.
b) DHurpomueii.
c) Ilorenmmanom.
7. Kak Ha3bIBaeTCs MpoIecC U3MEHEHHsI COCTOSIHUSA Ta3a, Koraa
OTCYTCTBYET TEIUIOOOMEH MEXKAY Tra30M U OKPYIKaroIen cpeaoi?

U IeATeIbHOCTHU

ypaBHEHHEM
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a) Aouabammuvim.

b) TlomuTponHbIM.

c) U3obapHbBIM.

8. M3 kakux mporeccoB cocTouT ki KapHo?

a) HUzomepmuueckux u aduabammwix.

b) TToaUTPOMHBIX ¥ H300aPHBIX.

c) H30xopu4ecKux v MOJUTPOITHBIX.

9. Kak Ha3bIBaeTCs M3MEHCHUE KOJIMYECTBA BJIark Ha 1 KT cyXoro
BO3/lyXa, HAXOJSIIET0Cs BO BIAYKHOM BO31yxe?

a) Bnazocooepocanuem.

b) AOGcCoIOTHOI BIaKHOCTBIO.

€) OTHOCUTENHHOI BIaKHOCTBIO.

10. K CKOJIBKUM BHJIaM MOKHO CBECTH LIUKJIbI IOPIIHEBBIX JBUTATEIICH
BHYTPCHHETO CrOPaHHMsI, UMCIOIIUX PAa3INIHbIC TPUHITUIIBI pAaOOTHI?

a) Kmpem:1. yukavl ¢ LOOB0OOM K 2a3y Meniomvl Npu NOCMOSIHHOM
ooveme; 2. YUKivl C NOOBOOOM MENIOMbl NPU NOCMOSAHHOM 0asleHuu, 3.
YUKIIbL ¢ NOOBOOOM MENJIOMbl CHAYANA NPU NOCMOAHHOM 00beme,
3amem npu NOCMOSHHOM OABNIeHUU — CMEULAHHbIE YUKTbL.

b) K aBym: 1. HHKIIBI C TOJBOAOM K ra3y TEIUIOTHI P MOCTOSTHHOM
o0beme; 2. HUKJIIBI C TIOABOIOM TEIIOTHI IPH MOCTOSHHOM JaBJICHUU.
c) KomHomy: 1. HUKJIBI C MOJBOIOM K ra3y TEIUIOTHI IPH MOCTOSTHHOM
o0BeMme.

11. Tlpu kaKoMm Imporecce CKaTUs pe3yIbTUPYoIas padoTa
KOMIIpeccopa 3a OAUH 000pOT Basia Oy1eT MUHUMAJIbHOMU?

a) HUszomepmuueckom.

b) AnuaGatHoMm.

c) IMonurpomHOM.

12. Kaxk pacmpocTpaHsieTcsi TeII0 BHYTPH TBEPBIX TEI?

a) Tennonposoonocmwio.

b) Konpekiuei.

c) UsmyueHuem.

13. Kak ocymiecTsisieTcs epeiada Teria npyu JaMUHAPHOM JIBHKCHUN
KUIKOCTHU?

a) Tennonposoonocmwio.

b) Konpekiueii.

c) UsnyueHuem.

14. Kakoii ciayuaii TeriooOMeHa BeipakaeT 3akoH Credana-bonbimana.
a) Mznyuenuem.

b) KonBekiueii.

c) TemnonpoBoIHOCTHIO.

[To pesynpraTam TecTa OOy4aroIIEMyCsl BBICTaBJIAETCS OLIEHKA «OTIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTENBHO» WU «HEYIOBIETBOPUTEIHHOY.

Kputepun ounenuBanus otBera (Taln.) HOBOAATCA A0 CBeAEHHs OOydarolIUXcs O Hadaja
TECTUpOBaHUs. Pe3ynpTaT TecTHpOBaHUsI OOBABISIETCS 0OydaIOLIEeMyCsl HEIOCPEACTBEHHO IOCIE ero
c/layM.

Mkana Kpurtepun ouennBanus
(% npaBUIbHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Onenka 4 (xopotiio) 70-79
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Kpurtepun oneHnBanus
Hlkamna o pHTep "
(% nmpaBHJIBbHBIX OTBETOB)
Onenka 3 (ya0BJIETBOPUTEIHHO) 50-69
Ouenka 2 (HeyAOBJIETBOPUTEIIBHO) Mmenee 50

TecToBble 3aJaHUsi, WCHOJB3YIOIIUECS JUIS OIEGHKH KadecTBa AWCIHUILIUHBI C TIOMOIIBIO
nHpopManuOHHBIX TexHojorui, mnpuBeAeHsl B PIIJ[: «10. HHbopmanuoHHBIE TEXHOJOTHH,
UCTOJb3yEeMbIe IPU OCYIIECTBICHHMH OO0Opa3oBaTENbHOrO Mpolecca MO JUCHUIUIMHE, BKIOYAs
MepevyeHb MPOrpaMMHOTO oOecreueHus ¥ HH(OOPMAIMOHHBIX CIPaBOYHBIX cuctem» - MyTestXPRo
11.0

4.2. llpouenypsl ¥ OlleHOYHbIE CPEACTBA JIJIsl IPOBeIeHHUs POMEKYTOYHON aTTeCTALMHU
4.2.1. 3auer
3aueT He MPeayCMOTPEH YUCOHBIM TIAHOM.
4.2.2. Dx3aMeH

DOk3aMeH sBisgeTcss (GOpMOW  OIEHKM KadecTBa OCBOCHHS OOydYaromUMCS OCHOBHOM
npodeccroHanbHOM 00pa3oBaTeIbHOM MPOrpaMMbl MO pazienaM AucuMIUiuHbl. [lo pesynbratam
9K3aMeHa 00YYaroIIeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY», «XOPOIIOY», «yIOBICTBOPUTEILHOY» WU
«HEYIOBIETBOPUTEIHHOY.

DK3aMeH MO AUCIHUIUIMHE TMPOBOAUTCS B COOTBETCTBUM C pPAaCHUCAaHUEM MPOMEKYTOUHON
aTTecTallid, B KOTOPOM YKa3bIBaeTCsl BpEMs €ro MpPOBEACHHS, HOMEp ayJIUTOPHUH, MECTO MPOBEICHUS
KOHCYJIbTAITUH. Y TBEPXKACHHOE PACIMCaHNEe pa3MeniaeTcss Ha MHPOPMAITMOHHBIX CTEH/aX, a TAKKE Ha
opHUIIMaTLHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI [JiIsi MPOMEKYTOUYHON aTTECTAlUd OOYdYarONIMXCS YCTaHaBIMBAETCS
paboueit mporpaMMoil TUCHUTUIMHBI U TOBOAUTCS IO CBEICHUS 00yYarONINXCs B Hayalle CeMecTpa.

DK3aMeHbI NMPUHUMAIOTCS, KaK MpaBmio, jJekrtopamu. C pasperieHus 3aBenyromiero kadempoi
Ha DK3aMEHE MOKeT MPHUCYTCTBOBAThH MpernojaBareib Kadeapbl, MPUBICYCHHBIA A7 TOMOIIUA B
npueMe »HK3amMeHa. B ciyyae OTCyTCTBUS BEIyIIETrO MpernojaBaresss 3K3aMeH MPUHUMAETCS
MpernojaBaTesieM, Ha3HAYeHHBIM paclopshKeHHEM 3aBeAyIolero kadeapoi.

[TpucyTcTBHE Ha SK3aMeHEe TMpernojaBareie ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacnopsiKeHHs peKTopa, MPOPeKTopa 1o yueOHol paboTre wiu JekaHa ¢pakynbTeTa He JOMyCKaeTCs.

OOyuaromuecs Mpu SIBKE HA dK3aMeH 00s3aHBI UMETh MPU ceOe 3aUeTHYI KHUXKKY, KOTOPYIO
OHH TIPEIBSABISAIOT IK3aMEHATODY .

Jns mpoBeneHus sK3aMeHa By pernojaBaTelib HaKaHyHe MOJy4YaeT B IeKaHATE 3a4€THO-
9K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpaIIaeTCs B JEKAHAT MOCIE OKOHYAHHS MEPOIPHUATHS B
JIEHb MTPOBEICHMS K3aMeHa WIIA YTPOM CJEAYIOIIETO JTHS.

DK3aMeHBbl TPOBOMATCS MO OujeraM B YCTHOM WM THMCHMEHHOM BHJE, JTUOO B BHUJE
TECTUPOBaHUS. DK3aMEHAIIMOHHBIC OMIIETHI COCTABIISIOTCS MO0 YCTAHOBJICHHON (hOpMe B COOTBETCTBHH
C YTBEPXKIECHHBIMU Kadeapod 3K3aMEHAIIMOHHBIMHA BOMPOCAMH M YTBEPKAAIOTCS 3aBEIYIONIUM
Kadenpoii exxeroqHo. B Ousere comepkutcs 2 TEOPETUIECKUX BOMPOCa U 3a/1a4a.

DK3aMeHaTOpy MPEIOCTABISIETCS TPAaBO 3a/aBaTh BOMPOCHI CBEpX OWIIeTa, a TaKKEe MOMHUMO
TEOPETHUUECKUX BOIPOCOB [aBaTh [JIsl PELICHUS 3aJaud W TPUMEPHI, HE BBIXOMASIINE 3a PaAMKH
MPONJEHHOr0 MaTepurasa Mo u3y4aeMou TUCIUILINHE.

3HaHHS, YMEHUS U HABBIKM OOYYAIOIIUXCS OMPENIEISIOTCS OIEHKAMH «OTIMYHO», «XOPOIIOY,
«YIOBIIETBOPUTENIBHO»,  «HEYJOBJIETBOPUTEILHO»,  KOTOpPble  BBICTABIAIOTCS B 3a4€THO-
IK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY OOYYaloIIerocs B JICHb SK3aMeHa.
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[Ipu mpoBeAeHHM YCTHOTO AK3aMEHa B ayJUTOPUM HE JIOJDKHO HAaXOAUThCA Ooyiee BOCHMU
00y4aroluxcsi Ha OIHOTO MPEINo1aBaTesl.

[Ipu mpoBeeHHH YCTHOTO SK3aMeHa OOYyYaloUIUiics BBHIOMpAET HK3aMEHALMOHHBIA OWIEeT B
Clly4aifHOM MOpsAKe, 3aTEM Ha3bIBAET (DAMUIINIO, UMS, OTYECTBO U HOMEP SK3aMEHAI[MOHHOIO OHIIeTa.

Bo Bpems »5k3ameHa oOyuaromuecsi MOTYT TIOJIb30BAaThCA C pPa3pelieHus 3K3aMeHaTopa
MpPOrpaMMOi JMCLUUIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOM JUTEPaTypoil, IPyrUMH MOCOOUSMU U
TEXHUUYECKUMHU CPEJICTBAMMU.

Bpems moaroroBku oTBeTa MpH cAauye dK3aMeHa B YCTHOM (POpME JOKHO COCTaBJISATh HE MEHEe
40 MuHYT (IO XKeJlaHWI0 00YYaroIIerocs OTBET MOXKET OBbITh JOCPOUYHBIM). Bpems oTBeTa — He Ooree
15 MuHYT.

OOyuaromuiicsi, UCTIBITHIBAIOIIUIN 3aTPYIHEHUS TIPU MOATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
OwieTy, UMeeT MpaBO Ha BBIOOP BTOPOr0 OWJIETAa C COOTBETCTBYIOUIMM MPOJUICHHEM BPEMEHH Ha
moAroToBKy. [Ipu OKOHUYATENBHOM OLIGHMBAHWU OTBETA OIICHKA CHIDKAETCS Ha OAWH Oami. Beimaua
TPETbEro OuiieTa He pa3perIaeTcs.

Ecnu oOy4aromuiicst SBUJICS HA SK3aMEH, U, B3SB OUJIET, 0TKAa3aJcs OT MPOXOXKICHUS aTTeCTalluu
B CBS3M C  HENOATOTOBJIEHHOCTbIO, TO B  BEAOMOCTH €My  BBICTaBJISIETCS  OLIEHKa
«HEYJIOBJIETBOPUTEIILHO.

Hapymienue IuCHUIUIMHBI, CIUCHIBAaHHE, HCIIOJIb30BAHWE OOYYarOIIMMUCA Hepa3peleHHbIX
MEYaTHBIX M PYKOIIMCHBIX MaTepHaioB, MOOWIBHBIX Tele(POHOB, KOMMYHHMKATOPOB, MJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BUAOB JUYHON KOMMYHUKAIIMOHHOW U KOMIIBIOTEPHON TEXHUKU
BO BpeMsi aTTEeCTAllMOHHBIX HCIBITAaHUHN 3ampernieHo. B cioyuyae HapymieHuss storo TpeOoBaHUs
npernojiaBaTesib 0053aH YJAIUTh OOYYaIOLIEToCs W3 ayJAWTOPHH U MPOCTABUTH €My B BEIOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIBLHO.

BoicTaBineHne OLIEHOK, IIOJIyYEHHBIX IIpU IOABEACHUU PE3YJbTAaTOB IPOMEKYTOUHOM
aTTecTallid, B 3a4eTHO-DK3aMEHAIMOHHYIO BEJOMOCTh M 3a4€THYI0 KHUXKKY HPOBOJUTCS B
MPUCYTCTBUU caMoro oOyuatomierocs. llpenogaBateny HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHS 3alUCel O pe3ynbTarax MpPOMEXKYTOYHOW aTTecTalud B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHBIE KHUKKH.

HesiBka Ha »K3aMeH OTMeYaeTcss B 3a4€THO-PK3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICSI».

Jns oOydaromuxcsi, KOTOpble HE CMOIJM CcJaTh O5K3aMEH B YCTAaHOBJICHHBIE CPOKH,
VYHuBepCcUTET yCTaHABIMBAET NEPUOJ JIMKBUAALNHU 33JJ0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBaren,
MPUHUMABIIIME 3K3aMEH, JIOJDKHBI YCTaHOBUTh HE MeHee 2-X JHEeW, Korjga OHM OyIyT MPUHUMATH
3a10/bKeHHOCTH. MHpopManus o JMKBHIAIMM 33J0DKEHHOCTH OTMEYAeTCs B HK3aMEHAIIMOHHOM
JHCTE.

OOyu4aronMcs, MOKa3aBIIUM OTJIMYHBIE W XOpOIIWE 3HAHMS B TEUEHHE CEMecTpa B XOJe
MOCTOSIHHOTO TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MOXKET OBITh MPOCTaBICHA 3K3aMEHAIMOHHAS
OILIEHKa JIOCPOYHO, T.€. 0e3 caaum 3k3aMeHa. OlieHKa BBICTABIISIETCS B DK3aMEHALIMOHHBIN JINCT WIN B
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl 1 nuna ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMHM 3[I0POBBSI, MOTYT C/1aBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEPHOJ] B CPOKHU, YCTAHOBIIEHHbIE HHIUBUIYaIbHBIM yUeOHBIM ITaHOM. MHBanue1 u
JMIa ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMM 3/I0pOBbSl, UMEIOIINE HApYILIEHHUs ONOPHO-IBUIATEIbLHOTO
anmapara, JIOMyCKAalOTCsl Ha aTTeCTAllMOHHBIE WCIBITAHUS B COMPOBOXKICHUM AaCCHCTEHTOB-
COIIPOBOXAAIOIINX.

[Ipouenypa mpoBeieHHUS MPOMEKYTOUHOM aTTeCTAalluU JJs OCOOBIX Cy4yaeB H3JI0XKEHa B
«ITonoxeHnn 0 TEKyLIEM KOHTPOJE YCIEBAEMOCTU U MPOMEXKYTOUHOM aTTECTAl[MM 00yJarommxcs 1Mo
OIIOIl oGakamaBpuara, crneruanurera W wmarucrpatype»y @PI'BOY BO [O0xHO-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T).
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O1eHOYHBIE Cpe/ICTBA

KOI[ 1 HAUMCHOBAHUC

DK3aMeH WHJUKaTOpa
KOMIIETEHIINHI
1 5 cemecTp N-1onk-1
1. TennoTrexHuka, TepMOJUHAMUKA: OINpPEIEICHHUs, CBA3b C IPYTHMHU Hcnonszyer
HayKaMH - MaTeMaTUKOU, (PU3UKOU, XUMUEH, a3pOAMHAMUKOM. OCHOBHBIE 3aKOHBI
2. Pabouee Tteno, uaeanmbHble W peanbHble ra3bl. OCHOBHBIE M | €CTECTBEHHOHAYYHBIX
JOTIOJTHUTEIBHBIC TTAPAMETPhI COCTOSIHHSI pab0vero Tena, UX €IUHULIBI JUCLMIUIAH JJ1sI
HU3MEpEHUSL. peLeHus

3. CnocoObl 3agaHMsl Ta30BBIX CMECEH: MacCOBBIMH, OOBEMHBIMH
JOJSIMM; TUIOTHOCTH CMECH; Tra30Bas IIOCTOSHHAas CMECH. 3aKOH
HanpToHa.

4. TemnoeMKOCTb I'a30B: MaccoBas, 0ObeMHasi, MOJIbHAs,, UCTUHHAS,
CpedHsisi, TPH TOCTOSHHOM JaBJICHHH, IPH IOCTOSHHOM OOBEMe.
IToka3zarens aguabaThl.

5. TepmoauHaMHUYecKUl NpPOLECC: ONpPENEICHUe, MaTeMaTUYeCKOe
onucanue, nzobpaxxenue B PV- u TS koopaunatax. PaBHOBecHbIE,
HEpaBHOBECHbIE, 00paTHUMbIE, HEOOPATUMBIE ITPOLIECCHI.

6. Merozpl U3yYeHUS TEPMOIUHAMHUYECKUX IPOLIECCOB:
aHasiutudeckuil u rpaduueckuil. CriocoObl BBHIYMUCICHUS padOThl U
SHEPrUU B BUJAE TEIUIOTHl MPH NPOTEKAHUU TEPMOJIUHAMUYECKOIO
nporecca.

7. W3yuyaemble B TEpMOJMHAMMKE MPOLECCHI: YCIOBHUS MPOTEKaHUS U
MaTeMaTU4YEeCKHUE 3aBUCUMOCTH.

8. Kpyrosoii mponecc (1uki): onpeneneHue; nzodpaxenue B PV u
1S koopmuHaTtax; pabora; KOAP(GUIUEHT TIOJIC3HOK JCHCTBHS,
YCIIOBHS OCYILIECTBIICHUS IIUKJIA.

9. IlepBblif 3aKOH TEPMOJIWHAMHKH: ONpEICIICHHE; MaTeMaTHIeCKOe
BbIpakeHue. BHYTpeHHsIsI SHeprus uaealbHOTO rasa, ee M3MepeHue,
SHTAJIBITHSL.

10.BHyTpeHHss DHEpPruss M DHTAJIBIHA:
CXOJICTBA U pa3nuuus. 3akoH Manepa
11.BTopoii 3aKOH TEpMOJUHAMUKHU: OIPEJIeIeHuEe, MaTeMaTHUYeCKOe
BbIpakeHue. [loHSATHE SHTpONWH, Kak TMapaMeTpa COCTOSHHSA,
3aBUCUMOCTH 3HAa4eHHUs M U3MEHEHHs BHYTPEHHEH »Hepruum u
SHTPOITMH B MPOIECCE; BHENIHSS paboTa.

12.M30x0pHbIi nporecc: onpeaeneHue; uoopaxenue B PV- u TS -
KOOp/JMHATAaX; W3MEHEHHWE BHYTPEHHEW OJHEPIMM M DHTPONHU B
npoliecce; BHEIHA paboTa

13.M300apHeIii  Tporecc: ompeAeNieHHe; paboTa  paclIMpeHws,;
nzobpaxxkenue B PV- u TS - xoopauHarax; B3auMHOE PACIOJIOXKEHHUE
M300apbl ¥ U30XOPHI B TS -KOOpIWHATAX; N3MEHEHUE SHTPOTIHH.

14 M3otepMuueckuii mporecc: omnpeaeneHue: nzodpaxenue B PV u
TS -koopauHaTax; padboTa pacHIupeHus, HK3MECHEHHE YHTPOITHH.
15.AntmabaTHblil mpoliecc: onpeaeseHne; aHATUTHYECKOE BhIpaKeHUE
MEPBOTO 3aKOHA TEPMOJWHAMHKH JUIsI aauabaTHOTO Tporiecca;
nokaszaTenb aauadarhl; ypaBHEHHMe ajauabarhl; paboTa Trasa B
aguabaTHOM Tponecce; m3oOpaxkenne B PV- u IS koopauHarax.
B3aumuoe pacnonoxenue anumabatel W u3zorepmsl B PV -
KOOp/IMHATaX.

16.ITonuTponHbIil poliecc: ypaBHEHHE MOJUTPOITHOTO MpoIiecca; Kak
0000I1IeHHBI TPOLIECC, YACTHBIMM CIIy4asMU KOTOPOTO SIBJISIOTCS

OMIPCACIICHUA, YCJIOBUA

CTaHAApPTHEBIX 3aJia4 B
COOTBETCTBHUHU C
HAIPaBJICHHOCTHIO
npodeccruoHanbHOM
JeSITEIIBHOCTH
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MIPOLIECCHI U30TEPMUUYECKUIN, N300apHBIN, H30XOPHBIN U aAa0aTHBIMN.
17.1luxn Kapuo: npsimoit B PV- u TS - xoopauHarax; padoTa IHUKIIA;
K03 QUIMEHT mojie3Horo aeicrtBus. HemocTwxkumble yciaoBus, mpu
koTopeix KII/I nuxna KapHo Mor Obl OBITH paBeH €UHHUIIE.
18.00parupiii  1mukn  KapHo:  ycioBus — (yHKIMOHMpOBAHUS,
nzobpaxkenne B PV- u IS KOOpJMHATAX; XOJOJUJIbHBII
KO3 (ULIMEHT HKIIA.

19.1lukier mBUTATENS BHyTpeHHETo cropanus. uzo0paxenue B PV u
TS koopaunartax; KIIJI 1nwmkia; KOJMYECTBO MOABEICHHOH U
OTBEJACHHOW TEILIOTBHI.

20.11uxn ra3oTypOMHHONM yCTaHOBKHM C M300apHBIM MOBOJOM TeIlia:
ompenenenue; m3odpaxenne B PV u TS - xoopauHarax; omucaHue
pa6otsr; KITJ] nuxna.

21.1lukn waeanbHOTO KOMIIpEccopa: OIpeeieHHe KOMIIPECCopa;
cxema ycrpoiictBa; quarpamma B PV- u TS - koopauHaTax; mpoueccsl
CKaTusl; pabdoTa IUKIA; TEOPETHUYECKash MOIIHOCTh JBHUTATENS IS
IIPUBO/Ia KOMIIPECCOPA.

22.JleficTBUTENbHAS HMHIUKATOPHAS IUarpaMMa OIHOCTYIEHYATOTO
Komrnpeccopa B PV - koopauHartax; ee OTIMYME OT TEOPETUUYECKOMH;
oovemHoi KIIJ] peanbHoro xommpeccopa; 3aBucumocts KIIJ[ ot
CO3/1aBa€MOT'0 JIaBJICHHUS.

23./lnarpaMmma MHOTOCTYTIEHYAaTOTO IOPITHEBOTO KoMIipeccopa B PV-
u TS -xoopaunara. IlpuunHBI HCIONB30BaHMS MHOTOCTYIEHYATHIX
MOPIITHEBBIX KOMITPECCOPOB.

24.1luxkn W cXeMa BO3AYIIHO KOMIIPECCOPHOH  XOJIOAMIBHOMN
YCTaHOBKH; Teopernmdeckuid 1wkinl B PV-u TS koopauHarax;
XOJIOAUIIBHBIN KO (UIIMEHT 1IUKIIA; yebHas paboTa, 3aTpayeHHas B
[IUKJIE; TEOPETUIECKast MOITHOCTh MPHBOJIAa KOMIIPECcopa.
25.0u3nyecKkoe COCTOSHUE BEIECTBA: arperatHoe COCTOSIHUE;
(ha3oBBI TIEpexoJ; KpUBbIE (Pa30BBIX TMEPEXOJ0B BemiecTBa B pl -
KOOp/AMHATAax; TPOWHAs TOUKA.

26.[TapooOpa3zoBanue: mporecc TmapooOpasoBanuss B PV -
KOOp/MHATAX; 30HbI Pa3IHMYHBIX arperaTHbIX COCTOSIHUH;
yAedbHAs  TEIIoTa JKUAKOCTH;  HIDKHSS TIOTpaHWYHAsi KpUBas;
CTEeTeHb CYXOCTH Tapa; BEpXHss IOrpaHUYHAas KpHBas, CyXoH
HACBIIICHHBIN I1ap; IEPErpeThIi nap.

27.TTapoobOpaszoBanrie B TS - KoopAWHATaX; HIKHSS W BEPXHSISI
MOTPaHUYHBIE KpPWBbIC, KPUTHYECKas TOYKa; YyJelbHas TerioTa
KHUJIKOCTH; TemjaoTa MapooOpa3oBaHUs; IUJIOLIAJUM Ha JAuMarpamme,
COOTBETCTBYIOIIME SHTAIBITUSAM MEPErPETOr0 U CyXOT0 HACBHIIEHHOTO
napa.

28.ITapooOpa3oBanue: AuarpaMMa BOJASIHOTO T1apa B IS - KOOP/MHATAX.
29.11uxn Penkuna mapocunoBoii yctaHoBkH B PV- u TS koopauHaTax;
cXxema MapoCUJIOBOM YCTAaHOBKH, ONUcaHue padboThl ycTaHoBku; KIIJ]
LUKJIa; YJeNbHBIH pacxol Mmapa Ha BbelpaboTky 1 kBr*u
AJIEKTPOIHEPTUH; OTPEICICHNE YHTAIBINU Mapa B Mpoleccax IHKIa
PenkuHa B iS - KoopuHaTaXx.

30.1{uk mapoBOM KOMITPECCOPHOH, XOJIOAMIBHON YCTAHOBKH: CXeMa
yCTaHOBKH; u300pakeHne nwukna B PV- m TS - koopamnarax;
XOJIOAWJIBHBIN KOX(PUIHEHT; pabora, 3aTpayeHHas Ha
OCYILIECTBIICHUE LIUKJIA.

31.BrnakHblii  BO3MYX: ONpEACICHHE; JauWarpaMMma  arperaTHoro
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COCTOSHUSL BOABI BO BIAXHOM Bo3ayxe B PV - koopauHarax;
arperatHble  COCTOSIHHMS BOABI B  BO3JYyXE; HACBIIICHHBI W
HEHACBIIIECHHBINA BO3IYX.

32.XapaKkTepUCTUKHA BIIAKHOTO BO31yXa: aOCOJIOTHAS BIAKHOCTH,
OTHOCHUTEIbHAs BIIQ)KHOCTH; MOJISIpHOE BJIArOCOJICP>KaHUE;
BJIArOCOJIEp’KaHUE; CTETNIEHb HACBIILIEHUSI.

33.[1apameTpsl BIaXKHOTO BO3/AyXa: Macca BIaXXHOTO BO3AyXa; 00bEeM
BJIQXXKHOTO BO3/yXa; IUIOTHOCTb; YAENbHBIM 00BEM; TemIepaTypa;
JIaBJICHHE; MOJIIpHAs Macca.

34. TepMOBIa)XHOCTHBIE ~ XapaKTEPUCTUKHA  BIAXHOTO  BO3JyXa:
yJAenbHas MaccoBas M300apHas TEMIOEMKOCTb; YACIbHAs YHTAIBITHUS.
35.id- jgmarpamMma BJI@XHOTO BO3/yXa: CBS3b BIArOCOJCPKAHUS,
yAETBHOW JHTAJIbIIUK, TEeMIEPaTyphbl, OTHOCUTEIbHOW BIAKHOCTH U
NapUuaJbHOrO  JIABJIEHUS ~ BOJSHBIX ~ IIApOB;  OINpeiesieHue
TEMIIEpaTypbl TOYKH POCHI U MOKPOTO TEPMOMETpA; ONPEIECICHUE
OTHOCHUTEJIbHOM BJIQ)XXHOCTH IO TEMIEpaTypaM CYXOro M MOKpOTo
TEPMOMETPOB

36.OCcHOBHBIC TIOHATHA ¥ OIPEACICHUS B TEOPUH TEIUIOOOMEHa:
CTallMOHApHOE M HECTALIMOHAPHOE TEIUIOBOE II0JIE; MU30TEPMHUUYECKAs
MIOBEPXHOCTD; TEIUIOBOI MOTOK; IJIOTHOCTh TEIJIOBOI'O MOTOKA.
37.CnocoObl  pacnpocTpaHeHHs] TEIUIOTHI:  TeIJlonepenaya HiIu
TEII000MEH; TEIUIONPOBOAHOCTh; KOHBEKLIMS; TEIUIOBOE U3IIyUECHHUE.
38.TemnonpoBOAHOCTE: ompeneieHue; 3akoH Dypbe; KodPIUIUEHT
TEIUIONPOBOAHOCTH; CTAallMOHApHAs TEIUIONPOBOJHOCTh B IJIOCKOU
CTEHKE (omHOCTOWHOM 51 MHOTOCIIONHON); TEPMUYECKOE
CONPOTUBJIEHUE IOCKON OJTHOCIOMHOW CTEHKH.

39.KOHBEKIIMOHHBII  TEMJI00OMEH:  TEeIIOOTAada;  IOBEPXHOCTh
TerioooMeHa; 3akoH HeroToHa-Puxmana; koadduuneHT Temmootaauu
KOHBEKIIMH; BHEIIHEE TEPMOJIMHAMUYECKOE CONPOTHUBIICHUE.
40.Jlyuucteiii  TeruiooOMeH: — ompenenenue; 3akoH — Credana-
BonbiiMana; KO3 GUIMEHT JTyYUCTOTO TEII000MEHA.
41.Tenmonepenaya: oTpe/IeICHHE; CTAIlMOHAPHBIK  MPOIECC
TEIUIONEpeadl 4epe3 HapyKHYI0 Orpa)Ialollyl0 KOHCTPYKIIMIO;
ypaBHEHHE  Temjonepeaaud;  KodQPUIMEHT  Tersonepenayu;
COINIPOTHBIIEHUE TEILJIONIEPEAAUE OTPAKIACHHUS.

42.Bupl TEII000MEHHBIX aIllapaToB.

43.CocTaB KOTEIHHOW YCTAaHOBKH, MPOCTEHIIAsl cCXeMa OTOIMUTEILHOMN
KOTEJIbHOM; KJIacCU(PHUKAILUA KOTEIbHBIX YCTaHOBOK.

44.CniocoObl  CyUIKW: OINpeAeNieHue CYIIKH; €CTeCTBEHHas U
WUCKYCCTBEHHAs;  KOHBEKTHUBHAs,  KOHJIYKTHBHAs;  KOHTAKTHas;
paaranroHHas; KOMOMHUPOBAaHHAS.

45.Meronbl XpaHEHHUS CEJIbXO3NPOAYKIMM; IEPUOJbl XpaHEHUS
CE30HHOM MPOIYKIIUHU - JIEUCOHBIN, OXJIaXKICHHSI, OCHOBHOM; Ta30BBIN
U TeMIIePaTyPHBIA PEKUMBI B XPAHIITUIIIAX
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xana u KpUTCpHUH OICHUBAHUA OTBCTA 06yqa}0mer 0Cs IPpCICTABJICHBI B Ta6J'II/II_[C

Ikanaa Kputepun oneHuBanus
BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIyOOKOe 3HaHHE MPOTPAMMHOTO
Onenka 5 Marepuana, YCBOEGHHE OCHOBHOM M JIONOJHUTEIBHON JIUTEpaTypHl,
(oTnHMYHO) PEKOMEH/I0BAaHHOM MPOrpaMMOIl JTUCIUIUIMHBI, NPaBUJIBHOE pEIIEHUE
3aJ1a4H.
MOJIHOE 3HAaHWE TMPOTrPaMMHOIO MaTepuaia, YCBOCHHE OCHOBHOM
Oruenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B [porpamme, HaJINYNE
(xopor110) MaJO3HAYUTENbHBIX OIIMOOK B PEHICHHH 3aJlayM, WIH HEJOCTaTOYHO
II0JIHOE PACKPBITUE COAEPKAHUE BOIIPOCA.
Orterka 3 3HaHHE OCHOBHOT'O MPOrPaMMHOT0O MaTepuana B MUHHUMAaJbHOM oO0beMme,
MOTPEIIHOCTH HEMPUHIUIINAIBHOTO XapaKkTepa B OTBETE HAa 3K3aMEHE U B
(YIOBIETBOPUTEINILHO)
pEIICHUH 3aJa4H.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOTO  IPOrPAaMMHOIO  MaTepHala,

(HEYTOBJICTBOPUTEIHLHO)

IMIPUHIMIINAJIBHBIC OIINOKU IIPpH OTBCTE HA BOIIPOCHI U B PCHICHHUH 3a1a4YH.
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JUCT PETUCTPALIUU U3MEHEHUI

Homep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHUe O71d
BHECEHUSA
H3MEHEHUHU

Iloamuce

PacmmgpoBka
HOJIHCH

[lata BHECeHUSs
W3MECHEHUS
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