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AHHOTAIIUA

padoueid mporpamMmbl yueOHoM nucuiuinibl b1.0.13 «Temorexuuka
IJIS1 MOATOTOBKY 0aKaJIaBPOB 110 HANIPABJIEHUIO NOAT0TOBKH
35.03.06 — ArpouH:keHepusl,
HANPABJIEHHOCTH ABTOMATHU3AIUSA U POOOTH3ALMS TEXHOJIOTMYECKUX MPOIECCOB

Henb ocBoeHMs IMCUMIVIMHBI: TMPUOOPETEHHE CTYACHTAaMU YMEHUN U
HAaBBIKOB, MO3BOJIIIOIIMX OINPENEIATh KPYr 3aJad B paMKax MOCTABICHHOM LEIU U
BBIOMPATh ONTUMAJbHBIE CIOCOOBI HMX PpEIICHHs, pellaTb TUIIOBBIE 3aJa4H
npo(hecCHOHANBPHOM  JESITEIbHOCTH HAa OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB
MaTeMaTHYECKMX W  €CTECTBEHHBIX  HAyK, Y4YacTBOBaTb B  IIPOBEICHUU
DKCHEPUMEHTAJIBHBIX  HCCIENOBAHUM  JUIA  TOATOTOBKM K BBINIOJHEHHUIO
IIPOU3BOICTBEHHO-TEXHOJIOTMYECKON AEATEIIBHOCTH.

MecTo AUCHUIIMHBI B Y4eOHOM ILIaHe: JUCIUIUIMHA BKIIIOYEHA B 00s13a-
TEJIBHYIO YacTh Y4EOHOTO IJIaHa Mo HarpasieHuto noaroroBku 35.03.06 — Arpoun-
xeHepus, ki b1.0, nucnumniumuHa ocBauBaercs B 5 cemecTpe.

TpedoBanus Kk pe3yJbTaTaM O0CBOCHHMS JMCUMILVIMHBI: B PE3YyJbTaTE OCBOE-
HUS JUCHUIUIMHBL (POPMUPYIOTCS CIAEAYIOLUIUE KOMIETEHIIMH (MHIUKATOPbI JOCTHXKE-
Hus kommneteHiun): YK-2 (YK-2.1, YK-2.2, VK-2.3, VK-2.4); OIIK-1 (OIIK-1.1,
OIIK-1.2, OIIK-1.3); OIIK-5 (OIIK-5.1, OIIK-5.2).

Kparkoe coaepxkanue aucuunavMHbl: OCHOBHBIE TOHSTUS U ONPEACIICHUS.
[lepBbIli 3aKOH TepMOAMHAMHUKHU. lccnemoBanume TEpMOAWHAMHYECKHX MPOLIECCOB
WJICATBHBIX Ta30B B 3aKPBITBIX CUCTeMax. BTopoil 3akOH TepMoauHaMUKU. Wmeanb-
HbI€ [IUKJIbI IBUTATENEH BHYTPEHHETO cropanus. TepMoaMHaMUYECKUI aHanu3 pado-
ThI KOMIIpeccopoB. PeanbHbie Ta3bl 1 napel. BoasHou nap. Biaxssiid Bo3ayx. L{ukisl
TypOMHHBIX YCTAaHOBOK. L{MKIIBI XOJIOAMIBHBIX YCTAHOBOK M TEIJIOBBIX HacocoB. Oc-
HOBHBIC TIOHSATHUSL M ONPEIENICHUs TeopuH Terooomena. TemnonpoBogHocTs. Kon-
BEKTUBHBIN TeriooomeH. TermooOomen uznyuenueM. Termonepenava. TermiooOMeH-
HbIE almapaTtbl U OCHOBBI uX pacuera. HarpeBatenu Boawl M Bo3ayxa. KoTeiabHbie
YCTAHOBKU. BeHTUISALNS M KOHAMIIMOHUPOBAHME BO3yXa B MOMEIICHUSAX 3/IaHUN U
COOPYKECHUHU.

Oo6mas Tpyaoemkocts qucuummnbl: 108 (3 3au. ex.)

IIpoMeKyTOYHBIN KOHTPOJIb: DK3aMEH



1. IIEJIb OCBOEHMSI JUCIIATLIAHBI

L[GJIBIO OCBOCHHUA AHMCHHUIIIIMHBI «TennorexHuka» SBISIECTCS HpI/IO6p€TeHI/I€
CTyACHTaMH YMCHI/Iﬁ N HABBIKOB, IMO3BOJIAIOIMIUX OIIPCACIIATH KPYI' 3ada4 B paMKax
MOCTaBJICHHOM OcJan " BLI6HpaTB OIITHMAJIBHEIC CITOCOOBI MX peuicHusd, peiaTtb THU-
IIOBBIC 3aa4Yu HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTH Ha OCHOBC 3HAaHUM OCHOBHBIX 3a-
KOHOB MATCMATHYCCKUX H CCTCCTBCHHBLIX HAYK, YHAaCTBOBATH B IIPOBCIACHHNUN 3KCIIC-
PUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ AJI1 IOATOTOBKM K BBIIIOJIHCHHUIO ITPOHU3BOACTBCHHO-
TEXHOJOTMYECKOMU ACATCIBbHOCTH.

2. MECTO JUCLMILJIMHBI B YYEBHOM IPOLECCE

Jucoumnaa «TemnoTexHuka» OTHOCUTCA K 0a3oBod udactu Onoka B1.0.13
yuyeOHoro miaHa. [ucuunmmHa «TemnoTexHuka» pealn3yercsi B COOTBETCTBUU C
tpedoBanusimu OI'OC, OIIOII BO u Yyebnoro miana no HampasiaeHuto 35.03.06 —
ATrpOovH)XEHEepHs, HAMpPaBICHHOCTh ABTOMAaTH3alMs U POOOTH3ALMs TEXHOJOTHYe-
CKHX IIPOLIECCOB.

[IpenmecTByomuMU KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oasupyercs
muciuruinHa « TemnoTexHukay, siBistores: matemartuka (1 u 2 kype, 1, 2 u 3 cemect-
pol), dusuka (1 u 2 xkypc, 2, 3 u 4 cemectpsl), xumus (1 kypc, 1 cemectp), 3neKTpo-
TexHu4eckue matepuaisl (1 kypc, 3 cemectp), nHdpopmaTiKa U HUPPOBHIE TEXHOJIO-
ruu (1 u 2 kypc, 2, 3 cemecTpbl), HauepTaTelIbHasi TEOMETPHUS U MHKEHEpHas rpadu-
ka (1 xkype, 1, 2 cemecTpsbl).

JucuunnuHa «TennoTexHuka» SBISIETCS OCHOBOMOJIATAIONIEN U3YUYEHUS CIie-
OYIOMIMX JTUCHUIUINH: «NEKTPOTEXHOJIOTHs», «OXpaHa Tpyaa», « DJIEKTPOIPUBOIY,
«DNEeKTPOCHAOKEHUEY, «IKCIUTyaTallusl AJIEKTPOOOOPYIOBAHUSDY, «ABTOMATHU3ALIUS
TEXHOJIOTUYECKHUX MPOILECCOBY, «IHEProcOEpexeHnue B CUCTEMAX aBTOMATU3ALUU U
poOOTHU3ALTUN.

OCOOEHHOCTBIO JUCHUIUIMHBI SIBJIIETCA HE TOJBKO €€ TEOPETUYECKOEe, HO H
MPUKIIAAHOE 3HAYCHUE MPHU TIOJITOTOBKE OaKaiaBpOB TaHHOTO TTPOQuIIs.

Pabouast mporpamMmma quctuniauHbl « TermioTeXHuKa» i UHBAJIMIOB | JIUIL C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbsSI pa3pabaThIBae€TCs WHIWBUIYAIBHO C
Y4€TOM OCOOEHHOCTEW MCUXO(PHU3NUYECKOrO Pa3BUTHSA, WHANBUAYAIbHBIX BO3MOXKHO-
CTE€H U COCTOSTHUS 37J0POBbS TAKMX 00YYarOIIHXCS.

3. IIEPEYEHbD [VIAHUPYEMBIX PE3YJIbTATOB OBYYEHMSI 1O JUCLUILINHE,
COOTHECEHHBLIX C INTAHUPYEMBIMHU PE3YJBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OGpazoBaTtenbHbIC pe3yJIbTaThl OCBOCHUS TUCIHUIUIMHBI O0YyYaIOIUMCS, TIPE/I-
CTaBJICHEI B Ta0umIe 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOM JUCHTUIITIMHBI

Taomuna 1

JIATH KPYT 3271249 B
paMKax IIOCTaBIICH-
HOM II€JIA U BBIOH-
patb oNTUMAabHBIE
CrocoOBI UX perre-
HHS, UICXO U3 JIeii-
CTBYIOIIMUX MPaBO-
BBIX HOPM, HMEIO-
IIUXCS PECYPCOB U
OrpaHUYEHUN

JICHHOH LIeJIN TPOEKTa COBOKYITHOCTD B3aH-
MOCBSI3aHHBIX 337124, 00ECIEUNBAIOIINX €€
noctmxeHue. OnpenernseT 0XXKuiaeMble pe-
3yJIBTAThl PEIICHNS BHIACICHHBIX 3a/1ad.

aHanm3a npooieM

BEIOOp TyTel e€ MOCTHKEHNS,
HPUMEHSATH II0JIy4eHHBIC 3HA-
HHS VIS OTIpEACNCHuUs, HopMy-
JIMPOBaHHMS M PELICHHS TEIIO-
TEeXHUYECKHX 3a1a4 IPH perie-
HHH TCIVIOTCXHHUYCCKUX 3aJa4

No Kon Coneprxanue NuaukaTopbl KOMIETEHIHN B pesynbpTaTe nuzydeHus: yaeOHON AUCIMIUIMHBI 00yJaronuecs JOJKHBI:
~ | xomIe- KOMIIETCHIIUH
/1 .. 3HATh YMETH BJIAJICTh
TeHIMH | (Wi e€ yacTu)
1. YK-2 cniocoOeH ompee- YK-2.1 ®opmynupyeT B paMKax IIOCTaB- OCHOBHBIE METOJIBI ¥ IPHEMBI | CTABUTH IEJIb M OTIPECTIATh CcocoOHOCTBIO CHCTEMATH3U-

pOBAaTh 3HAHUS 1O TEXHIYE-
CKOM TEpMOJNHAMUKE U TET-
J0MaccooOMeHy, HaBBIKAMU
CaMOCTOATEIEHOW PabOTHI IO
camM000pa30BaHUIO U TIOBEI-
LIEHHIO PO ecCHOHANBEHOTO
MacTepCTBa.

YK-2.2 [IpoekTupyer penieHne KOHKpeT-
HOM 3aJja4¥l MPOEKTa, BBIOUPAast ONTHMAIb-
HBIH CIIOCO0 ee pelIeHus, UCXOIs U3 eH-
CTBYIOILIUX MPABOBBIX HOPM U MMEIOLIIXCS
PECYPCOB U OTPaHUYEHUH.

OCHOBHBIE HOPMATHUBHBIE J10-
KYMEHTBI, IPUMEHSIEMBIE IIPU
TEIJIOTEXHUYECKUX pacyeTax
YCTPOMICTB, IPUMEHIEMBIX B
0oTpaciu

UCIIONIb30BaTh CXeMbl U rpadu-
KU TIPH PELICHHH TeIUIOTEXHU-
YEeCKUX 33/1a4, NPUMEHSITH Jua-
rpaMMbl  BOJSIHOTO Tapa M
BJIQ)KHOTO BO3yXa

METOIUKOH BbIOOpa paboumx
Tel, METOJaMHU aHaJIu3a IIpHU-
YMH BO3HUKHOBEHHSI MOTEPh
npu TEepPMOAMHAMUYECKUX
mpoueccax, METOAUKOW IIpo-
BEICHUSI THIOBBIX  TEILIO-
JHEPreTUYECKHX  PAaCUeTOB,
METOJaMH HHTEHCH(UKALUH
HPOLIECCOB TEINIOMAacCOoOMe-
Ha.

YK-2.3 Perraer KOHKpeTHBIE 3a1a4H IIPO-
€KTa 3asBJICHHOTO KauecTBa U 32 YCTaHOB-
JIEHHOE BpeMsl.

MPUHLIMIIBI IeUCTBUS U YCTPOU-
CTBO TETJIOIHEPT€TUIECKHUX
YCTaHOBOK U TEIIJIOUCIIONb3Y-
IOLUX YCTPOICTB

BEIOMpATh ammapathl U JApYTrHe
OCHOBHBIC TCINIOTCXHUYCCKUEC
YCTpOMCTBa OTpaciu, MPOEKTHU-
poBaTh CUCTEMBI OTOIUJICHUSA H
BCHTUISIIUU

METOJIUKON BBIOOpA TEIUIOre-
HEpHUPYIOIIEr0 M  TeIJIoHC-
MOJIL3YIOIETO 000PYIOBAHUS

YK-2.4 TlyGnu4HO npencTaBisieT pe3ynbTa-
TBI PEILICHNs] KOHKPETHOM 3a/1a41 IPOEKTA.

CHOCOOBI MCTIONIB30BAaHMUS KOM-
MBIOTEPHBIX U WH(OPMALMOH-
HBIX TEXHOJIOTMH B IpaKTHye-
CKOW JesITeIbHOCTH; TEXHOJIO-
run  00pabdoTKH, NepepadoTKU
W XpaHEHWS Pa3IUIHOW WH-
¢dopmarun (TEKCTa, DIEKTPOH-
HBIX TNpE3eHTalui, BIEKTPOH-
HBIX TaOJIHII, 6a3 JaHHBIX).

00pabaThIBaTh TEKCTOBYIO I'pa-
¢uueckyro HHPOPMAIHIO,
ANIEKTPOHHBIE TaOIUIIBI, CpEI-
CTBa 3JIEKTPOHHBIX MTPE3EHTa-
LM, IpecTaBIATh HHpOpMa-
ILIMIO O Pe3yJIbTaTax Mnpogeccu-
OHAJILHOH JIESITEILHOCTH B
JIEKTPOHHBIX JIOKYMEHTaxX 1
MYJIbTUMEAUHHBIX TIPe3eHTa-
AAX.

npueMamu paboThl ¢ opuc-
HBIM U APYT'UM IIPOrpamMm-
HBIM O0ecTieueHreM; Tpre-
MaMH paboThI CO CPeJICTBAMHU
KOMITBIOTEPHOM TEXHHKH,
OCHOBHBIMH METOJIaMH MH-
(OpPMaIMOHHBIX TEXHOJIOTHH
1 HaBBIKAMH TIPE/ICTABIICHUS
nH(opManuy pazIMYHbEIMA
croco0amMu; HaBBIKAMH CO-
CTaBJICHNE HAyYHBIX 0030pOB,
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pedepaToB

2. OIIK-1 CHoCco0eH penath OIIK-1.1 Vcrionb3yeT OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI TEPMOJIMHA- | UCIIOJIb30BAaTh OCHOBHBIC 3aK0O- | TOTOBHOCTBIO HUCIIOJIb30BATh
THUIIOBBIE 3a]a4H €CTECTBEHHOHAYYHbIX JTUCLUUILIMH JUIL Pe- | MHUKH U TEINIOOOMEHa HBI TEPMOJMHAMHKH U TEIUIO- | OCHOBHBIE 3aKOHBI TEPMOJIH-
npodeccHOHANIBHON | IIEHHUs CTaHIAPTHBIX 3a]a4 B COOTBETCTBUH MaccooOMeHa B pacdyerax HaMUKH U TEIUIOMaccooOMeHa
JesATeIbHOCTH Ha C HaIPaBJICHHOCTHIO MPO(ECCHOHAIBHON B IIpodeCCHOHAIBbHOI nes-
OCHOBE 3HAaHHH OC- | ACSATEIHHOCTH TEIBHOCTH
HOBHBIX 3aKOHOB OIIK-1.2 Vcionb3yeT 3HaHUS OCHOBHBIX OCHOBBI IIPEOOPa30BaHMs SHEP- | METOABI PEIICHHUSI CTaHAAPT- | CIIOcOO0aMH pacdera KoJnde-
MATEMaTUYECKHX M | 3aKOHOB MaTeMaTHYECKHX M €CTECTBEHHBIX | TUH, TSPMOIUHAMUYCCKUX HBIX 3a/1a4 B arpOWHKCHEPHH | CTBA TEIIOTHI, HABBIKAMHU
€CTECTBEHHBIX HAYK |HAyK AV PEIUCHUS CTaHAAPTHBIX 3a7a4 B | IPOLECCOB U LIUKJIOB, CBOMCTB HPOSKTUPOBAHHUS TEXHOJIOTH-
C IPUMECHEHHWEM HH- | arpOMHKXECHEPHH. paboYuX TeJ, HCHOJIB3YeMBIX B YECKHUX IPOIIECCOB
(hopmaioHHo- CEIIbCKOXO03SIHCTBCHHOM MPOU3-

KOMMYHUKAIIMOHHBIX BOJCTBC, TOpCHUA, CII0COOBI
TEXHOJIOTUH TemnooOMeHa
OIIK-1.3 IIpumensier HHGPOPMAIIHOHHO- 0o0OHapy)XHUBaTh HEOOXOIUMYIO | CIIOJIb30BATh B KAUYECTBE HC- | HABBIKAMH PaOOTHI C HCTOY-
KOMMYHUKAIIMOHHBIC TCXHOJIOT'UU B pelIc- JJIA CaMOCTOATCJIBHOT'O U3YyUe- TOYHUKOB OTKPBITBIC I/IH(bOp- HUKaMH I/IH(bOpMaL[I/II/I; npue-
HHH THUIIOBBIX 3a1a4 Hqu)eCCI/IOHaHLHOﬁ HUS HAYYHO-TCXHUYCCKYIO U MalMOHHBIC PECYPChBI, B TOM MaMHU IMOMCKa CTPYKTYpPUPO-
JeATEeIbHOCTH. CIPaBOYHYIO JINTEPATYPY qucIe B ceTu Internet, BaHMs MH(OPMALUH, B TOM
YHCIIE U MCIIOJIb30BaHUEM
KOMIBIOTEPHBIX ceTeil
3. |OIK-5 criocobeH yyactBo- | OIIK-5.1 Hcnone3yeT COBpeMEHHBIE METO- | METOIbI, IIPUEMBI, CPEACTBA 00001IaTh, aHAIU3HPOBATH U |METOJAMH IIOUCKa U 00pa-
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IKCIIEPUMEHTAITBEHBIX
HCCIIEIOBAHUI B
npogeccuoHaTbHOM
IESATENBLHOCTH

JIbl SKCIIEPHMEHTAIBHBIX UCCIIEOBaHNN 1
UCTIBITaHNH B IPo(ecCHOHAIBHOM NesTelb-
HOCTH.
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OCHOBHEIC ITPHEMBI 00pabOTKH
Y MIPECTaBIICHNs PE3YJIbTATOB
nU3MepeHuit

aHAIM3UPOBATh JIOTUKY pac-
CYK/ICHUI U BbICKa3bIBAHUI,
MIPOBOUTH U3MEPEHUS TETLIO-
(U3UYECKUX BEIMINH

METOJIMKON H3MEPEHUS Tell-
J0()U3NIECKUX BETUUUH




4. CTPYKTYPA M COJEP)KAHWME JACIUTIIMHBI

4.1 PacnipenesieHue TPYA0EMKOCTH JMCIUIJIMHBI IO BUAaM padoT B 5 cemecTpe

OO6mast TpyI0EMKOCTh AMCIUILIMHBI cocTaBiseT 3 3ad.ed. (108 wacoB), ux
pacmpeiesieHre 1o BuaaM padoT B S5 ceMecTpe IPeICTaBIICHO B Ta0HIIe 2.

Tabmuma 2
PacnpenesieHue Tpya10EéMKOCTH TUCUMILIHMHBI 10 BHAaM padoT B 5 cemecTpe
TpyroéMkocTh
Bun yuyeOHo# padboTbI ceMecTp
yac
Ne§
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas padora: 52,4 52,4
AynuTopHasi paéora 52,4 52,4
8 MoMm uucue:
nexyuu (J1) 16 16
nabopamopnvle pabomut (JIP) 34 34
KOHCYIbMayuu nepeo 9K3aMeHOM 2 2
KOHMAaKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTosiTesabHast padora (CPC) 55,6 55,6
pacuémno-epaguuecxas paboma (PI'P) (noocomosxa) 10 10
camocmosimesnbHoe U3yieHue pazoenos, Camono020moeKa 21 21
(npopabomka u nogmopeHue 1eKYyUOHH020 Mamepuala u ma-
mepuana y4eOHUKo8 u y4eOHvlX nocobutll, N0020mMosKa K 1a6o-
PAMOPHbIM 3AHAMUAM U M.0.)
Iloozomoska k sK3ameHy (KoHmpoib) 24,6 24.6
Byt mpoMekyTOYHOT0 KOHTPOJIS: DK3aMeH
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
AyautopHasi pa6ora | Bueayau
J | I3 | JIP |IIKP | TopHasn
HaumeHoBaHue pa3iejioB U TeM THCHMUIJIHH Bcero
padora
Cp
Paznen 1 Texunyeckasi TepMOIHHAMHMKA 36 6 10 20
Tema 1. OcHOBHBIE TOHATHS U onpenenenus. [lep-
BBII 3aKOH TepMoAUHaMuKH. MccinenoBanue tep- 125 5 4 65
MOJIMHAMUYECKHUX MPOIIECCOB HICATHHBIX Ta30B B ' ’
3aKPBITHIX CHCTEMaX
Tema 2. Bropoii 3ak0H TepMOJANHAMHUKHU. DKCEPIHUs.
W neanbHple HUKIIBI JBATATENIEH BHYTPEHHETO 105 5 5 65
cropanus. TepMoIMHAMUYECKHI aHAIN3 pabOThI ' ’
KOMITPECCOPOB.
Tema 3. TepmoauHAMUYECKHE CBOWCTBA PEaTbHBIX
ra3oB. L{ukibl TypOUHHBIX ycTaHOBOK. L{UKJIIBI 13 2 4 7
XOJIOIMJIBHBIX YCTAHOBOK U TETNIOBBIX HACOCOB.
Pa3nesa 2 OcHOBBI TEOPHH TENMJI0000MeHA 33,6 4 16 13,6




AynautopHasi padbora | BHeayau
H Jl | I3 | JIP IIKP | TopHas
anMMeHOBaHHe Pa3/JejioB M TeM THCIUIIUH Bcero
padora
CP
Tema 4. OcHOBBI IOJIOKEHUS TerIoooMeHa. Teruo-
MPOBOJIHOCTh. OCHOBHBIE MMOJIOKEHUS TEOPUH T10- 146 2 5 6.6
JI0OMsI ¥ €€ PUMEHEHHE JIJIS1 OTIMCaHUs TETIO0T- ! '
Jla4.
Tema 5. TermooOMeH u3nydenuem. Temronepempaya. 19 2 10 7
TemooOMeHHBIC anmapaThl U OCHOBHI HX pacyera
Paszgea 3. TenodHeprernyeckue yCTaHOBKHU 12 2 2 8
Tema 6. HarpeBarenu Bojb! 1 Bo3nyxa. KorenbHbie 12 2 2 8
YCTaHOBKH
Pazjien 4. IlppumeHenne TENIOTHI B CEJBLCKOM X0- | 94 4 6 14
3s1iicTBE
Tema 7. BeHTHIIALNSA U KOHAULIUOHUPOBAHUE BO3AY- 24 4 6 14
Xa B IOMEIICHUAX 30aHUM U COOPYKEHUM.
KoHcyabTanum nepea 3K3aMeHOM 2 2
KonrakTHasi paGoTa Ha IPOMEKYTOYHOM 0,4 0,4
koHTpoJie (KPA)
Bcero 3a 5 cemecTp 108 16 34 | 24 55,6
HToro mo 1ucuuniInHe 108 16 34 | 24 55,6

Pazgen 1 TexHuueckass TepMOAMHAMHKA

Tema 1. OcHoBHBIE TOHATHUS U onipeaeneHusd. [lepBriil 3akoH TepMoinHaMukH. Hc-

CJIEAOBAHUE TEPMOJIUHAMUYECKHUX MPOLIECCOB UICATBHBIX Fa30B B 3aKPbI-

TBIX CUCTEMAX.

[IpenmeT TeXHUYECKOW TEPMOAMHAMHUKHM M €€ METOAbl. TepmMoauHamMuye-
ckas cucreMa. [lapamerpsl cocTossHusl. PABHOBECHOE M HEPABHOBECHOE COCTOSI-
HUE. YpaBHEHHE COCTOSIHUSI UJealbHOTO rasa. Terjora u paboTta Kak (OpMbI
nepenadyn HEpruv. TepMoIMHAMHUYECKH Tpouecc. PABHOBECHBIE M HEPABHO-
BecHbIe Mporiecchl. OOpaTtumbie U HeoOpaTumbie rpoiecchl. Kpyroseie nporiec-
cel (uukibl). CnocoObl 3aJjaHusl COCTaBa CMECH, COOTHOILICHHUS MEXIY Macco-
BBIMHU, 00bEMHBIMU U MOJIHBIMHU J0JIAMU. [[OHATHE MaplUanbHOTO JABICHUS U
napiyaibHOro o0bréMa KOMIOHeHTa B cMmecH. 3akoH JlampToHa. Kakymasics
MOJISIpHAsi Macca U ra3oBasi MOCTOSIHHASA CMeCH, (JOPMYJIbI I UX BBIYUCIICHUS.
TermoeMkocTh Ta30BoM cmecu. MaccoBasi, 00beMHasi U MOJISIpHAs TEMJI0EMKO-
cTi. TeroeMKOoCTh MpU MOCTOSIHHOM OOBEME U MOCTOSTHHOM JIaBJICHUU. 3aBU-
CUMOCTh TEIJIOEMKOCTH OT TeMmepaTypbl U JaBiieHus. CpenHsisi U UCTHUHHAs
TEIUI0eMKOCTH. DOpMyIIbl U TaOJIUILIBI JISl OTPEICTICHUS TEMIIOEMKOCTH.

CyIIHOCTh MEPBOr0 3aKOHA TEPpMOAMHAMUKHA. DOPMYIMPOBKA U aHAIUTHU-
YECKOE BBIPAKEHUE MEPBOT0 3aKOHA TEPMOJMHAMUKY JJISI 3aKPBITHIX CUCTEM. P-
V u T-S quarpammel. YpaBHEHHE MEPBOr0 3aKOHA TEPMOJUHAMUKH JIJIsI TTOTOKA.
BripaxxeHrne mepBoro 3akoHa TEPMOJMHAMMKHU JJIsI TTIOTOKA MPUMEHUTEIBHO K
Pa3JIUYHBIM TEPMOJAMHAMUYECKUM YCTPOHUCTBAM.

OO611re MEeTOIbI MCCIIeIOBAHMS TTPOIIECCOB U3MEHEHUSI COCTOSIHUS PabodmnX
ten. [lonutrponueie npouecchl. OCHOBHBIE XapaKTEPUCTUKU MOJUTPOIHBIX MPO-
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neccoB. OCHOBHBIE TEPMOJMHAMUYECKHE MPOLECCHI: U30XOPHBIN, M300apHBIi,
M30TEPMUYECKUN U aInabaTHBIM KaK YacTHBIE CITydyad MOJUTPOITHOTO IpoIliecca.
N300pakeHne 3TUX MPOUECCOB B P-V U T-S KoopAMHATAX. XOJ MOJUTPOITHOTO
npoiiecca B P-V U T-S KOOpJIMHATaX B 3aBUCHUMOCTU OT 3HAKa M3MEHEHUS! BHYT-
pEHHEN PHEPTUU U TEIUIOTHI.

Tema 2. Bropoii 3ak0oH TepMOJMHAMUKH. DKceprus. MaeanbHble IUKIIBI ABUTATEICH
BHYTpPEHHETo cropanus. TepMoanHaMU4YecKuii aHau3 paboThl KOMIIPECCo-
pOB.

[Ipsimble u 0OpaTHBIE KPYTrOBbIE IPOLECCHI (LUKIIBI). TepMOIMHaAMUYECKUE
IUKJIBI TETJIOBBIX M XOJOAMIbHBIX MamuH. CyIHOCTh U (YOPMYITHPOBKU BTOPO-
ro 3aKOHa TEPMOJAMHAMHKN NMPUMEHUTEIBHO K TEIUIOBBIM U XOJIOJWJIBHBIM Ma-
mmHaM. Tepmudeckuit KIIJ[ n xonoauneuseiii koadduuent. [Ipsmoii u obpat-
HBII 0OpaTtuMble UKIBI KapHO 1 aHanmu3 ux CBOMCTB. AHAIMTHYECKOE BBIpaXKe-
HUE BTOPOIO 3aKOHA TEPMOJMHAMUKHU. VI3MEHEHHe SHTPONUHU B HEOOpaTHUMBbIX
nporneccax. Mi3MeHeHne SHTPONMHU B U30JMPOBAHHON TEPMOJUHAMUYECKON CH-
cTeMe. DKceprus

[Tpunuun pevicteus nopmHeBbix JIBC. onyuieHusi, NpuHUMAaeMble HpPH
(dopMynupoBke noHsTHE «uaeanbHbli UK JABCy». LIukiasl ¢ ©30XOpHBIM, H30-
OapHBIM U CO CMEUIAHHBIM MOJIBOAOM TEIUIOTH. M300paxkeHne LUKIOB B P-V U
T-S xoopauHaTax. JHEpPreTuyecKkne xapakrepuctuk u repmudeckue KII/ nuk-
n0B /IBC. CpaBHUTENBHBIN aHAIN3 TEpMOAMHAMUYECKUX UKIOB JIBC.

Omnpenenenue kommpeccopa. Knaccudukamuss KoMOpeccopoB U MPUHITUT
ux neicteud. TemnoBele, AMHAMUYECKHE U 00bEMHbBIE KOMIpeccopbl. OTHOCTY-
NEHYaThId KOMIIPECCOP C U30TEPMHUECKUM, aJua0aTHBIM U MOJIUTPOIHBIM CHKa-
tueM. N3o0paxenue B p-v u T-s KoopauHaTaxX TEPMOAMHAMUYECKUX MPOLIECCOB,
MIPOTEKAOIINX B KOMIIpeccopax. MEPTBOE MPOCTPAHCTBO U €T0 BIMSHUE HA pa-
60Ty KoMIpeccopa. MHOTOCTyIEHYaThIM KOMITPECCOP

Tema 3. TepMoauHaMUYeCKe CBOWCTBA pealbHBIX Ta30B. [[ukibl TypOMHHBIX
YCTaHOBOK. [[MKJIBI XOJOAUIBHBIX YCTAHOBOK U TETUIOBBIX HACOCOB
VYpaBHeHUs COCTOSIHMSI peaibHBIX Ta3oB. [Iporecc mapooOpa3zoBaHus: Oc-

HOBHBIE MOHATHUA U onpeneneHus. [lapamerpsl cOCTOSAHUS BOABI U BOASHOIO I1a-
pa. p-v, T-S u h-s quarpaMMsbl BOJASHOTO napa. BiakHbIi BO3IyX: OCHOBHBIC Ia-
paMeTpsl U ornpeaenacHus. H-d quarpamma BiIaKHOTO BO3yXa U M300payKeHUE B
HEW OCHOBHBIX MPOLECCOB U3MEHEHUS MapaMeTPOB BO3AYyXaA.

[IpyHIMNIManbHAsA cXeMa NMapOCWIOBOW ycTaHOBKH. [luki Penknna Ha me-
perpeToM nape u €ro aHainui. BiausiHre HadallbHBIX M KOHEYHBIX [TApaMETPOB Ha
tepmuueckuid KITJ[ nukina Penkuna. M3o0paxkenue nukia B pP-V, T-S u h-s nua-
rpammax. [lyTh NOBBIIEHUS SKOHOMUYHOCTH TMApPOCUIIOBBIX YCTAaHOBOK. Ter-
nodukanus. TertodukaliMoHHbIe TUKIIBL. ['a30MapoBbie U Tapora3oBbie UKIIHIL.

OO0mast XapaKTepUCTUKa XOJOAMIBHBIX YCTAHOBOK. XOJIOAMIBHBIEC areHTHI.
XonoauabHBIA KOIDPUITUEHT U XOJIOAOTPOU3BOIUTEILHOCTD. [IpUHIIUIIHATE-
Has CXeMa M TEPMOJMHAMHUYECKUN LUKJI Ta30KOMIIPECCUOHHOW XOJOAUIBHOU
yCTaHOBKH. [IpyHUOMnmanbHas cxeMa U TEPMOAMHAMUYECKUE LUKIIbI MAPOKOM-
MIPECCUOHHON XOJIOAWIbHON ycTaHOBKH. [loHsTHE 00 a0COpOIMOHHON U Tapo-
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MKEKTOPHON XOJOIMIBLHBIX YCTAHOBKAX. TerinoBbie HacoChl. CyIIHOCTh TEPMO-
Tpanchopmarnyu, KodhPuIMeHT npeoopazoBaHus TEIIOTHI.

Pa3znen 2 OCHOBBI TEOpUHU TEINIOOOMEHA

Tema 4. OcHoBBI N0JI0KEHUA TeriooOMeHa. TermnonpoBogHOCTh. OCHOBHBIE TOJIO-
KEHHS TEOPUU MTOI00US U €€ IPUMEHEHUE JIJIsl ONTMCAHUS TEIIO0TAAuYN
®opmbl pacripocTpaHEHUsI TEIIOTHI B IpocTpaHcTBe. OCHOBHBIC IOHTHS U

OIpPENEIICHUS TEMIO00OMEHA.

3akon Dypwee. Koaddumument temmonpoBomgnoctu. luddepennmansHoe
ypaBHEHHUE TEIUIONPOBOAHOCTH. Y cioBUsA ogHO3HauHOCTU. Koadduuuent temn-
J01MpoBOAHOCTU. CTalMOHApHAs TEIUIONPOBOJHOCTh B OJHOCIOMHONW M MHOTO-
CJIOWHOW IUIOCKOW, IWJIMHIPUYECKON U IIAPOBOM CTCHKAX.

OcHOBHBIE MOJOXKEHUS Teopuu noaodus. 3akoH Heiotona. Koadduument
terootaaud. Kpurepuansasie ypaBHeHUs. OnpenensieMblil U ONpeAeIaroIme
KpuTepuu nogobus. Temnoornaya npu cBOOOAHOM U BBIHYKJIEHHOM JIBH)KEHUU
TEIJIOHOCUTETIS.

Tema 5. Teruooomen uznydenueM. Terutonepenayda. TennooOMeHHBIE anmnapaThl U

OCHOBBI HX pacyeTa

OO1mre MOHATHS U ONpeesieHHs. 3aKOHBI TETUIOBOTO M3Iy4yeHus. Terio-
OOMEH M3JTy4EeHUEM MKy TeJlaMH, Pa3JeJICHHbIMU MPO3pauHON cpeio. 3amiu-
Ta OT u3nydeHus. M3nydenue ra3os. TemnooOMeH U3JIydYeHUEM B TOMKaX U Ka-
Mepax CropaHusl.

Tennonepenaya depe3 MIOCKYI0 U HUIUHAPUYECKYIO cTeHKU. Koadduiu-
eHT Teronepenaun. Kputnueckuil quaMeTp TEITOU30JISIUMNA [UIUHAPUIECKOU
ctenku. TeroBas uzossnus. Beioop MaTepuaia TeIIOBOM U30JISIITUU.

Ha3znauenue, knaccuukamusi M CXEMbl TEIUIOOOMEHHBIX —arlapaTroB.
CpenHssi pa3HOCTb TeMIEpaTyp B pEeKymnepaTUBHOM TeIIOOOMeHHUKe. Tero-
BOM pacu€T peKyrnepaTUBHOTO TEIIOOOMEHHMKA. TerioBoil pacd€r Termiooo-
MeHHUKa cmenieHus. Mutencudukamus termooomeHa. CoBpeMEHHBIE KOH-
CTPYKIIMH TPYyOUaThIX U TUIACTHHYATHIX TETJIOOOMEHHBIX aIlapaToB.

Pa3znen 3 TerosHepreTHUeCKue yCTaHOBKU

Tema 6. HarpeBatenu Bojbl 1 Bo3yxa. KoTenbHbie yCTaHOBKH

TermoreHeparopsl U IEKTPUYECKUE HATPEBATENM BOIBI. TeluioreHeparo-
pel — BO3ayxononaorpeBarend. [lapoBele W BOISHBIE HarpeBaTEIW U HarpeBa-
TEJIbHBIE YCTAHOBKU BO3/1yXa.

Knaccudukanums KoTenbHBIX YCTaHOBOK, OCHOBHbIE ompenaeneHus. [IpuH-
LUIHAJIbHAS CXeMa IIapOBOW KOTEJIbHOM yCTAHOBKH. TEIIOBOM U dKCEpreTuye-
ckuii 6anancel, KITJ[ koTenbHON ycTaHOBKH. [10HBIN U yIeabHBIN pacxoi TOm-
nuBa. COBpPEMEHHBIE CXEMBI KOTEJbHBIX YCTAHOBOK. BcmomorarenbHble IMO-
BEPXHOCTU HarpeBa KoTjoB. BomomonaroroBka. TaromyteeBoe 00OpyAOBaHUE.
MepornpusTus no 3aluTe OKPYKArIIEH CPEIbL.
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Pa3znen 4 [IpumeHeHUE TEIUIOTHI B CEILCKOM XO3MCTBE

Tema /. BeHTUIA1MS ¥ KOHTMIIMOHUPOBAHUE BO3AyXa B TOMEIICHUSIX 31aHUI U CO-
OPYKEHHUM.
Mukpoknumar nomemnieHui. OO1as XxapakTepucTuKa CUCTEM BEHTUIISIUU.
Pacuér TpebyeMoro pacxona Bozayxa. BeHtunsaropsl u ux BboiOop. Konauimo-
HupoBaHue. TemnoBoil Oananc momenieHus. TemioBble MOTEPU MOMEIICHUS U
TETUIOBBIACIEHUS B HEM.

4.3 Jlekunu/nadbopaTopHbie 3aHATHSA

Tabmnura 4
Conepskanue JeKuii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MepONnpUATHS

Ha3panmue pa3-
Jeja, TeMbl

Ne u Ha3Banme JeKkumii/
J1a00pATOPHBIX 3aHIATHH

®opmupyembie
KOMIIeTEeHIIN U

Bun
KOHTPOJILHOI'0
MepONpPHUATHS

Koa-
BO
4acoB

Paznes 1. Texunueckasi TepMOIMHAMHMKA

16

Tema 1. OcHoB-

Jlexrmg Ne 1

YK-2 (VK-2.1, YK-2.2, VK-

Hble NOHATHA U | OCHOBHEIC IIOHSATHS U 2.3, YK-2.4);

OnpeeCHus. onpezaenenus. [lepsrrii 3a- | OIIK-1 (OIIK-1.1, OIIK-

IlepBbIil 3aKOH | KOH TepMOAUHAMHUKU. []o- 1.2, OIIK-1.3)

TEPMOJUHAMH- | JIUTPOIHBIEC MPOLIECCHI.

ku. Mccnenosa- | JlaboparopHas pabora Ne 1 [VK-2 (YK-2.1, YK-2.2, VK-|3amura nabo-| 2
HHUE TEPMO/IH- Onpenenenne termmoémko- 2.3, YK-2.4); OIIK-1 (OIIK- patopHbIX
HaMHAYECKHUX cTH Bo31yxa npu nocrosiH- | 1.1, OIIK-1.2, OIIK-1.3) pabor
IIPOLIECCOB UJI€- | HOM JIaBJICHUHU

IBHBIX Ta30B B | JlaboparopHas padora Ne 2 |YK-2 (VK-2.1, YK-2.2, YK-| 3amwura na6o- 2
3aKpBITBIX CH- Uccnenosanue nonmutpon- 2.3, YK-2.4); OIIK-1 (OIIK-| paTopHbIX pa-
cTemMax HBIX MPOIIECCOB 1.1, OIIK-1.2, OTIK-1.3) oot

Tema 2. Bropoii | Jlexuus Ne 2 YK-2 2
3aKOH TepMoau- | Bropoii 3akon tepmoguna- | (YK-2.1, YK-2.2, YK-2.3,

HaMUKU. JKcep- | MUKH. Dkceprus. Mneans- YK-2.4);

rus. neanbHple | HbIE UKLl ABUTATEIEH OIlK-1

LUKJIBI IBUTAaTe- | BHYTPEHHETO CTOPaHUsI. (OIIK-1.1, OIIK-1.2,

JIed BHYTpeHHe- | TepMoIMHaMUYECKUH aHa- OI1K-1.3)

IO CrOpaHHsl. 713 pabOThl KOMIIPECCOPOB.

Tepmonunamu- | Jlaboparopnas pabota Ne 3 YK-2 (YK-2.1, YK-2.2, | 3amura na6o- 2
yeckuil aHanu3 | McciiemoBanue niealbHBIX VYK-2.3, YK-2.4); PaTOpHBIX pa-
paboThl KOM- [IHUKJIOB OIIK-1 (OIIK-1.1, OIIK- oot
IPECCOPOB. 1.2, OTIK-1.3)

Tema 3. Tepmo- | Jlekuus Ne 3 YK-2 2
TuHaMu4Yeckue | TepMoaMHaMUYEeCKue (YK-2.1, YK-2.2, YK-2.3,

CBOWCTBA pe- CBOMCTBA peaJbHbIX I'a30B. YK-2.4),

aJbHBIX T'a30B. [{ukiel TypOMHHBIX YCTa- OIIK-1 (OIIK-1.1, OIIK-

[{uknel TypOWH- | HOBOK. LIMKJIBI XOM0MITB- 1.2, OIIK-1.3);

HBIX YCTaHOBOK. | HBIX YCTaHOBOK M TEIUIO- OIIK-5 (OIIK-5.1, OIIK-

[{ukiiel X0510- BBIX HAaCOCOB. 5.2)

JMIIBHBIX ycTa- | JlaboparopHas padota Ne 4 | VK-2 (VK-2.1, YK-2.2, | 3aumra 1a60o- 2

HOBOK H TCILIO-
BBIX HAaCOCOB.

HccenenoBanue npoueccos B
BOJISHOM Tape

VK-2.3, YK-2.4); OIIK-1

(OIIK-1.1, OIIK-1.2, OIIK+

paToOpHBIX pa-
00T

12




e H . Bug Koa-

0 a3BaHue pas- Ne 1 HazBanme JeKmii/ ®opmupyembie

n/n JeJia, TeMbI J1a00pATOPHBIX 3AHATHI KOMIIeTeHI{UH KOHTPOJIbHOTY -~ BO

MepOonpHsITHsI| YacOoB
1.3); OIIK-5 (OIIK-5.1,
OIIK-5.2)
JlaGopartopnas pabora Ne 5 |  VK-2 (YVK-2.1, YK-2.2, 2
HccnenoBanue nmpoueccoB YK-2.3, YK-2.4); OIIK-1 | 3ammTa 1a6o-
BO BJIQKHOM BO3J[yX€ (OIIK-1.1, OIIK-1.2, OIIK- paTopHbIX pa-
1.3); OIIK-5 (OIIK-5.1, 6ot
OIIK-5.2)

2 | Pasgen 2. OCHOBBI TEOPHH TEILIOOOMEHA 20
Tema 4. OcuoBnl | Jlekius Ne 4 YK-2 (YK-2.1, YK-2.2, 2
ITOJIOKESHUS OCHOBEI ITOJIOKEHUS TeTl- YK-2.3, YK-2.4); OIIK-1
TErI000MeHa. noobmena. Teronposoa- | (OINK-1.1, OTIK-1.2, OIIK-

Tennonposo- HOCTh. Temnoorgaua 1.3); OIIK-5 (OIIK-5.1,
HOCTb. OCHOB- OIIK-5.2)
Hble noJiokeHusa | Jlaboparopnas pabota Ne 6 |  VK-2 (VK-2.1, YK-2.2, 3aIuTa Ja- 3
Teopuu nogobust | Onpenenenue 3apucumocti| YK-2.3, VK-2.4); OIIK-1 | 6opaTopHbix
U €€ NIpUMEHe- koad¢unmenta remiomnpo- | (OIIK-1.1, OIIK-1.2, OIIK- pabot
HUE JUISL OIKMCa- | BOAHOCTH BO3/1yXa OT TEM- 1.3); OIIK-5 (OIIK-5.1,
HUSA TEIUIOOTAA- | mepaTypbl METOJIOM Harpe- OIIK-5.2)
qu TOW HUTH.
Jlaboparophnas padorta Ne 7|  YK-2 (VK-2.1, YK-2.2, | 3ammura nabo- 3
Onpenenenne kodpdunu- | YK-2.3, YK-2.4); OIIK-1 | paTOpHbIX pa-
€HTa TEIUIO0TAauH Ipu (OIIK-1.1, OIIK-1.2, OIIK+ oor,
€CTECTBEHHON KOHBEKIIUH 1.3); OIIK-5 (OIIK-5.1, | TecTHposaine
OI1K-5.2) el
Tema 5. Termo- | Jlekus Ne 5 YK-2 (YK-2.1, YK-2.2, 2
oOmeH n3nydye- | TerooOmen m3nydenueM. | YK-2.3, VK-2.4); OIIK-1
HueM. Terone- | Teronepenava. Temmoo6- | (OIIK-1.1, OIIK-1.2, OITK-
penada. Tero- | MEHHbIE annapaThl U OCHO- 1.3); OIIK-5 (OIIK-5.1,
0OMEHHBIE a1- BBl UX pacyera OIIK-5.2)
napaTsl ¥ OCHO- | JlaboparopHas pabora Ne 8 | VK-2 (VK-2.1, VK-2.2, 2
BBI UX pacyera Onpenenenne ko3P duiiu- VK-2.3, YK-2.4); OIIK-1 | 3amuTa 1a60-
€HTAa U3JIy4YCHUS U UHTE- (OIIK-1.1, OIIK-1.2, OIIK- patopHbIX pa-
rpanbHO# crerern uepHoTh]  1.3); OIIK-5 (OITK-5.1, 6ot
TBEPJIOTO Tela OIIK-5.2)
Jlaboparopuas pabota Ne 9 |  VK-2 (VK-2.1, YK-2.2, 2
Omnpenenenue koxdpuiu- YK-2.3, YK-2.4); OIIK-1 | samura 1a6o-
enTa teronepenaun npu | (OIIK-1.1, OIIK-1.2, OIIKA parophbIx pa-
BBIHYKJICHHOM T€YEHUU 1.3); OIIK-5 (OIIK-5.1, oor
XKHUJIKOCTH B TPpyOe OIIK-5.2)
JlaGoparopHas paboTa Ne YR2 (VR-2.1, YK-2.2, 3
10 h YK-2.3, YK-2.4); OIIK-1 | 3amura 1a6o-
MelbITanie MIacTHHIATOro (OIIK-1.1, OIIK-1.2, OITK- paTtopHbIX pa-
TETJI000MEHHHKA 1.3); OTIK-5 (OITK-5.1, bot
OIIK-5.2)
X YK-2 (YK-2.1, YK-2.2, 3
JlIf6°paT°pHa" pabota e | yyc) 3, VK-2.4); ONK-1 | sanura mato-
VCTbITanne KokyXoTpyo- (OIIK-1.1, OIIK-1.2, OIIK- paropHsIx pa-
HOTO TETJIO0OMEHHHKA 1.3); OIIK-5 (OITK-5.1, bot
OIIK-5.2)
3 | Pa3nmea 3. Temno3HepreTnyecKkne yCTaHOBKH 4
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. Bug Koa-

Ne | Hasanue pas- Ne u Ha3Banme Jexknmii/ dopmupyembie

n/n JeJia, TeMbI J1a00pATOPHBIX 3AHATHI KOMIIeTeHI{UH KOHTPOJIbHOTY -~ BO

MepONnpHATHsI| YaCOB
Tema 6. Harpe- | Jlekius Ne 6 YK-2 (VK-2.1, YK-2.2, 2
BaTEIIM BOABI U HarpeBarenu BoabI 1 BO3- VK-2.3, YK-2.4); OIIK-1
Bo3ayxa. Ko- nyxa. KorenpHble ycTa- (OIIK-1.1, OIIK-1.2, OIIK-
TEJIbHBIC YCTa- HOBKH 1.3); OIIK-5 (OIIK-5.1,
HOBKH OIIK-5.2)
UlaboparopHuas pabora Ne 12| VK-2 (VK-2.1, YK-2.2, 2
Ucnbrtanue oronurensho- | YK-2.3, YK-2.4); OIIK-1 | samura  na-
BeHTWIA-UUOHHOTO arpera- | (OIIK-1.1, OIIK-1.2, OIIK 6oparopusIx
ta COO-20 1.3); OIIK-5 (OIIK-5.1, | pabot
OIIK-5.2)

4 | Pasnen 4. [IpumMenenne TEIJIOTHI B CeJbCKOM X03sSIliCTBE 10
Tema 7. Beutn- | Jlexuusa Ne 7 YK-2 (VK-2.1, YK-2.2, 2
U 1 Kouau- | CucTeMbl BEHTHIISILIUA B VK-2.3, YK-2.4); OIIK-1
LIUOHUPOBAHUE nomerieHusx 3aanui u co- | (OIIK-1.1, OIIK-1.2, OITK-

BO3/1yXa B I10- OpYKECHUH. 1.3); OIIK-5 (OIIK-5.1,
MEIEHUIX 3/1a- OIIK-5.2)
HUM U coopyxe- | Jlexmus Ne 8 VK-2 (YK-2.1, YK-2.2, 2
HHI. Pacuer cucrem BeHTUIIS- YK-2.3, YK-2.4); OIIK-1
1015078 (OIIK-1.1, OIIK-1.2, OIIK+
1.3); OIIK-5 (OIIK-5.1,
OIIK-5.2)
UlaGoparopHnas pabora Ne 13| VK-2 (VK-2.1, YK-2.2, 4
Pacuer BeHTHIISIIINUT VK-2.3, YK-2.4); OIIK-1 | 3ammra na6o-
(OIIK-1.1, OIIK-1.2, OIIK4 partopHbIX
1.3); OIIK-5 (OIIK-5.1, pabor
OIIK-5.2)
UlaGoparopnas pabota Ne 14 |  VK-2 (VK-2.1, YK-2.2, | samura na- 2
Pacuer Bo3mymnbix gymei | YK-2.3, YK-2.4); OIIK-1 | 6oparoprsix
Ha 0a3e TEIIOBBIX 3aBEC (OIIK-1.1, OIIK-1.2, OIIK- pa6ot,  Te-
1.3); OIIK-5 (OIIK-5.1, | crupoBaHue
OTIK-5.2) Ne
Tabmuma 5
Hepequb BOIIPOCOB JJIsI CAMOCTOATEC/ILHOI'O U3YYCHUSA TUCITUIIIINHBI
Ne NI Gt erars Ilepeuyenb paccMaTpuBaeMbIX BOIPOCOB /1JIsl CAMOCTOATEILHOIO
n/n H3y4YeHUs

Paszpnen 1 Texnnueckasi TepMOAMHAMHUKA

1. |Tema 1. OcHosuble | Eqununer n3mepennus. COOTHOLICHUS MEXAY MacCOBBIMH, 00beM-
MOHATUSA W ONpeJese- | HBIMU U MOJIBHBIMM J0JsMHU cMecH. Kaxymasics MossipHas Macca u
Hus. IlepBblif 3akoH | ra3oBast MOCTOSIHHAs cMecH, GOpMyIibl Ui UX BeluMciaeHus. Dop-
TepMoarHAMUKH. Mc- | Myl U TaOIuUIBl Ui OmMpeeieHus: cpeaHeil TermmoeMkocTa. Oc-
CIIeZIOBAaHHE TEPMOJIU- | HOBHbIE TEPMOAMHAMUYECKUE MPOLECCHl: M30XOPHBINA, M300apHBIH,
HAMUYECKUX IpoLec- | 30TEpMUYECKHI 1 anabaTHbIN KaK YacTHBIE CIyyau MOJMUTPOITHO-
COB MJEAJIbHBIX Ta30B | ro mpouecca. M300paxkeHne 3THX MPOIEeccoB B P-V U T-S KOOpAWHA-
B 3aKpbIThIX cucteMax | Tax. YK-2 (VK-2.1, YK-2.2, VK-2.3, VK-2.4); OIIK-1 (OIIK-1.1,
OIIK-1.2, OIIK-1.3)
2. | Tema 2. Bropoii 3ak0H | AHaTUTHYECKOE BBIPAKEHUE BTOPOTO 3aKOHA TEPMOJWHAMHKH. M3-
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Ne

Ne paznena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO

n/n U3y4YeHUs
TEPMOJMHAMHKHU. OK- | MEHEHHE SHTPONUU B HEOOpATUMBIX Npoleccax. M3meHnenne sHTpo-
ceprusi.  MpaeanpHple | MMM B WM30JIMPOBAHHOW TepMoJauMHaMuueckoi cucreme. OIHOCTY-
LUKJIBl  JBUTaTesiell | MeHYaThlii KOMIIPECCOp ¢ U30TEPMMUECKUM, aJua0aTHBIM U IOJIMUT-
BHYTPEHHEIO  Cropa- | pomHbIM cxkatueMm. M3o0pakenue B p-v u T-s KOOpJAHHATAX TEPMO-
Hus. TepMoauHaMM- | IMHAMHUYECKUX IPOILECCOB, MPOTEKAOIUX B Kommpeccopax. YK-2
geckuit ananmm3 pabo- | (YK-2.1, YK-2.2, VK-2.3, VK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2,
TBI KOMITPECCOPOB OIIK-1.3)

3. | Tema 3. Tepmoauna- | IlyTH MOBBIIIEHNS 5)KOHOMUYHOCTH MAPOCHIIOBBIX YCTAHOBOK.

MHUYECKHE  CBOMCTBA
PCAJIbHBIX Ta3o0B.
Huknel  TypOMHHBIX
YCTaHOBOK. Huker
XOJIOAWIBHBIX  YCTa-
HOBOK HW  TCIINIOBBIX
HAaCcOCOB.

Termnodukanus. TerutopukamoHHbIE TUKIBL. ['a30mapoBbie U
napora3oBbie UKL CYITHOCTh TepMOTpaHchopMaIuy,

ko3 durment npeodpazosanus temnorel. YK-2 (VK-2.1, YK-2.2,
YK-2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OTIK-1.3); OIIK-5
(OIIK-5.1, OIIK-5.2)

Pa3nen 2 OcHOBBI TEOPHH TENI000MeHA

4. | Tema 4. OcHoBbl no- | uddepenunansnoe ypaBHEHHE TEIIONPOBOJAHOCTU. Y CIOBUS OJI-
JIOXKEHHUS TEeIIooOMe- | HO3HaYHOCTH. CTallMOHApHAS TETJIONPOBOIHOCTh B OJTHOCTIOWHON H
Ha. TennonpoBoj- | MHOTOCIOWHOM mapoBoii cTeHkax. OCHOBHBIE MOJIOKEHUS TEOPUU
HocTh. OcHOBHBIE TO- | mogoOus. Kpurepuansusie ypaBuenus. YK-2 (VK-2.1, YK-2.2, VK-
noxxkeHuss teopuu mo- | 2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3); OIIK-5
noodus u ee mpumene- | (OIIK-5.1, OIIK-5.2)
HUE JJI1  ONMCaHUs
TEIUIOOTAAYH

5. | Tema 5. TennooOmen | OOmue MOHATHA U ONpPEAeNeHHs. 3aKOHbI TEIJIOBOIO M3JIyYCHHMS.
nznydenueM. Termno- | TermooOMeH M3TydeHHEM MEXAY TelaMu, pa3/IeiICHHBIMU MPO3pad-
nepenaya. TemnooO- | HOM cpenoil. 3amuTa oT u3nyueHus. M3myyenue rasos. TemnnooOMeH

MCHHBIC armaparbl H
OCHOBEI UX pacucTa

W3JIyYEHHEM B TOIKAX M KaMepax CrOpaHus.

TennoBas m3onsus. Beibop MaTepuana TemnoBoil uzomnsiuu. Temn-
J0BO# pacuér TeruoooOmMenHnka cmemenns. YK-2 (YK-2.1, VK-2.2,
YK-2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3); OIIK-5
(OIIK-5.1, OIIK-5.2)

Pa3nea 3. Tenuiodnepreruye

CKHe YCTAaHOBKH

6.

Tema 6. HarpeBarenu
BOJIbI M Bo3ayxa. Ko-
TEIIbHBIC YCTAHOBKHU

[TonHbI U ynenpHBIA pacxon TommBa. COBPEMEHHBIE CXEMBI KO-
TEJNbHBIX YCTaHOBOK. BecromoraTenbHble TOBEPXHOCTH HAarpeBa KOT-
noB. Bogonoaroroska. TsronyrbeBoe obOopynoBaHue. Meponpus-
TUS 1O 3amuTe okpyxaromen cpeapl. YK-2 (VK-2.1, YK-2.2, VK-
2.3, VK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3); OIIK-5
(OIIK-5.1, OIIK-5.2)

Pasnen 4. [IlppuMeHeHne TeIOTHI B CeJIbCKOM XO0351iICTBE

7.

Tema 7. Bentunsamnus
Y KOHJIMIIMOHUPOBA-
HUE BO3/IyXa B TIOMeE-
LIEHUX 3JJaHUH U CO-
OpY>KEHMII.

MukpokiuMar nomemeHuid. Pacué€r tpedyemoro pacxojia Bo3myxa.
BenTtunsatops! u ux Beioop. TeruoBoii 6ananc nmomenienus. Tero-
BbIC TIOTEPU TIOMEIIEHUs U TeruioBbineneHus B HéM. YK-2 (VK-2.1,
YK-2.2, YK-2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3);

OIIK-5 (OIIK-5.1, OTIK-5.2)
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5. OBPA3OBATEJBHBIE TEXHOJIOT AU

B ocHOBHOM IIPUMCHSACTCA 06’[>SICHI/ITCJ'II>HO-I/IHHIOCTpaTI/IBHaSI TCXHOJIOI'UA 06y-

4YCHHUA, B CJIy4aC BBIHYXICHHOI'O IICPCXOJa Ha OHJIAMH 06yquHe IMPUMCHAIOTCA OU-
CTaHIIMOHHBIC 06p330BaT€JII>HI)IC TCXHOJIOT'HH.

Tabmuma 6

HpI/IMeHeHI/Ie AKTUBHBLIX 1 HHTCPAKTUBHBIX 06p33OBaTeHLHLIX TEXHOJIOT UM

HaumenoBanue HCIIOJb3YyEMbBIX

Jl:;-)ﬂ Tema u popma 3ansaTus AKTUBHBIX M1 HHTEPAKTUBHBIX 00pa30BaTeIbHbIX
TexHOoJIorui (popm o0yueHust)
1. Tema 1. OcHOBHBIE TOHATHUS U JI | TlpoGiemHast TEXHOJIOTHSI.
onpenenenus. [lepBblil 3akoH JIP | BpuragHo-1abopaTopHbIiA METOA
tepmoauHamMuku. McecnenoBanue
TEPMOJMHAMHYECKHX IIPOLIECCOB
UJ€abHBIX T'a30B B 3aKPBITHIX CH-
cTemMax
2. Tewma 2. Bropoii 3akon tepmoan- | JI | [IpobieMHast TeXHOIOTHS.
HaMuKu. Dkceprus. neanbHble WHupopMalinoHHO-KOMMYHHKAIIMOHHAs TEXHOJIO-
LUKJIbI ABUTATENIe BHYTPEHHETO TUst
cropanus. Tepmonunamuyeckuii | JIP | Bpuragao-nmabopatopHslit MeTo
aHayn3 paboThl KOMIIPECCOPOB
3. | Tema 3. TepMouHAMHUYECKHE JI | IIpoGneMHast TEXHOJIOTHSI.
CBOMCTBA peanbHbIX ra3oB. Llukisl | JIP | BpuragHo-nmabopaTopHBIH METO
TypOUHHBIX YCTaHOBOK. L{UKIBI
XOJIOAWIIbHBIX YCTAHOBOK U TEIl-
JIOBBIX HACOCOB.
4. | Tema 4. OcHoBsl nonoxenus ten- | JI | [Ipobaemuast TexHomorusl.
noo6meHa. TernnonpoBoIHOCTD. JIP | bpuragHo-nabopaTopHbIil METOA
OcCHOBHBIE IOJIOKEHUS TEOPUH
1o100Usl U ee MPUMEHEHUE JUIs
ONMCAHHUS TEIIOOTJA4YH
5. | Tema 5. TenmmooOMen uznyuenu- | JI | [IpoGnemuast TexHoorUsl.
em. Termonepenaya. Tennoo0- HNHpopManinoHHO-KOMMYHHKALIMOHHAS TEXHOJIO-
MEHHBIE annapaThl U OCHOBBI UX TSl
pacuera JIP | bpuragHo-nabopaTopHbIil METOA
6. T JI | IIpoGnemMHast TEXHOJIOTHSI.
ema 6. HarpeBarenu BojbI 1
Bo3yXa. KOTe/IBHbIE YCTAHOBKH WHupopmalinoHHO-KOMMYHHKAIIMOHHAS TEXHOJIO-
st
JIP | Bpuranno-nabopaTopHblii METOJT
7. Tema 7. Bentunsanus u kouauuu- | JI | [IpobneMHas TeXHOIOTHS.
OHHMpOBAHME BO3/1yXa B TOMeIlle- HupopmainoHHO-KOMMYHHKAIIMOHHAS TEXHOJIO-
HUAX 3[JaHUN U COOPYKEHUI rus
JIP | Bpuramno-mabopatopHbIii METO
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6. TEKYIIAI KOHTPOJIb YCIIEBAEMOCTH Y IPOMEKYTOYHASI ATTECTAIHA IO
HUTOI'AM OCBOEHUA JUCHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HCO0OX0UMBbIE
JJISL OLlCHKH 3HAHUI, YMEHUI M HABBIKOB M (MJIM) OIBITA AESITeJbHOCTH

6.1.1. PacueTrHo-rpadpuueckas padora (PI'P)
3aganue Ha pacueTHoO-rpaduuecKyr0 padOTy BBIJAIOTCS HAa 2 - 3 HEHEensx

ydaeOHoro cemectpa. PacuetHo-rpaduueckas paboTa BKItOUaeT B ce0s pacuér Kao-
pudepHOil ycTaHOBKH, 00€CIEUNBAIONIYIO MOAIep:KaHre TpeOyeMoro MUKpOKIuMaTa
B 3a1aHHOM nomMetennu. @opmupyemelie npu BoinonHeHnu PI'P komnerennun: YK-
2 (YK-2.1, YK-2.2, YK-2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3); OIIK-
5 (OIIK-5.1, OIIK-5.2). KoHTposb Hal BBIMOJHEHUEM PAaCUYeTHON PabOThl OCYIIECTB-
JISIeTCS €€ MPOBEPKOM C MHAMBUIYaAbHBIM onipocoM. [Ipumep yciaoBust 0HOTO U3 TH-
MOBBIX BapUAHTOB pacueTHO-rpapuuecKkoil paboThl IPUBEAEH HUXKE.
PI'P svinonusiemcs 6 ciedyrouetl nociedo8amebHOCM.

1. Pacuer remnoBoro 6anaHca HOMEUICHHUS.

2. Ompenenenue H30BITOYHON TEIIOTHI.

3. Ompenenenue OOMMX BIATOBBIICICHUN B TOMEIICHUH.

4. Pacuer yrioBoro ko3 ¢puuueHTa TerioBIaroooMeHa.

5. Ompenenenue TemrepaTypbl MPUTOYHOTO BO3Ayxa ¢ momomipio H,d — nua-
IpaMMBbl BJIQXKHOTO BO3AyXa.
[Ton6op kanopudep mo pacxoay Bo3ayxa U TpeOyeMoi TEIIIOBOM MOITHOCTH.
Pacyet rupaBiInuecKoro COnpoTUBIEHUS CUCTEMbl BEHTHIISALIUU.
8. Bb10op BeHTUIISITOpA
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1 — yyryHHBIE pELIETKY;
2 — KOPMYIIKH;

3 — KOPMOBOM MPOXOJ;
4 — HaBO3HBIN NIPOXO]T;
5 — croiina;

6 — BBITSDKHAS I1aXTa;

{ — HaBO3HBIN KaHAJI,

8 — pazaenurenu CTOUI — ' ‘

Puc. 1. 3nanue s orkopma KPC Ha 320 rosos.
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Crenpl HapyxHbIe: n3 KepamsutoOeTona (0,36 m); mrTykaTypka IIEMEHTHO-
necyaHas BHyTpeHHsA 1 HapykHas (15 mm). [lonsr: acdanet (25 Mm), kepam3uToOe-
ToH (0,08 ™). IlepekpriTue: kepam3utodbeToHHbie WIUTHL (0,12 M); mapousonsus —
cioit pyoepouna (1,5 mm) Ha OuTyMHOI MacTuke (4 MM); YTEIIUTENb - BaTa MUHE-
panbHas (0,09 M); BeIpaBHUBAIOIIMI CJIOM LeMeHTHO-necuyanblii pacTBop (0,02 m);
CBEpXY - MOKPBITHE U3 pyOepouia B ABA CJIOA TOMMUHON (1,5 MM), mprdeM KaxIblii
U3 CJI0eB Ha OUTYMHOM macTuke (4 mMm). Ha ka0l U3 npoIoyibHBIX CTEH Pacroio-
keHo 50 oxoH pazmepom 0.6x0.8 (nBoiHBIC, METAUTMYECKUM TEPEIieT), a Ha Kax-
JIOM U3 TOPIIOBBIX CTEH - IO 2 BOpOTaM pazMepoM 2.4x2 (nepeBsSHHBIC, TBOMHBIC) U 2
okHa pa3mepoMm 0.6x0.8 (1BOMHBIC, METATMYECKUI TmeperuieT). YOopka HaBo3a -
tpancnoprepamu. [lomnku — I1A-1. YcraHoBieHHas MOIIHOCTh JIJIsl PUBOJA K-
tpoasuraresneit Nycr = 180 kBt

6.1.2. Texyluee TecTHPpOBaHMUeE.

HeoOxoaumo /i OEeHKH TEKYIIEeH yCIeBaeMOCTH U YCBOSIEMOCTH M3Y4aeMOT0
CTyJIEHTaMU MaTepuasia W IMPEAIoaracT NpoBEACHUE IBYX TECTHPOBAaHUM. Kaxawlii
TECT COCTOMT M3 16 BOINpPOCOB W COAECPXKUT 25 BapuaHTOB. TecTnpoBaHHe
MIPOU3BOJIUTCS MUCBbMEHHO Ha 8 u 15 Henmemsix ydyeOHOro cemectpa. Bwimepikka w3
NpUMEPHOro OwWiieTa TECTOBOIO 33JaHWsl MpEJACTaBieHa Hike. DPopMUpyeMble
xommerenumu: YK-2 (YK-2.1, YK-2.2, YK-2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2,
OI1K-1.3); OIIK-5 (OIIK-5.1, OIIK-5.2).

Texnuueckan mepmoounamuxa Bapuant Nel

1.1. Temmeparypa Biaxuoro Bosayxa 45 °C, orHocuTenbHas Braxuocts 20 %. ONpeneIuTh mapiu-
aJIbHOE JaBJICHHE BOJSIHOTO Iapa.

1.2. Kak Ha3bIBaeTCs MPOIECC MPOTEKAOIINKI MPU TOCTOSTHHON TETJIOEMKOCTH?
1. aguabaTHLI;

M300apHBIif;

HU30TEPMUYECKUH;

WU30XOPHBIH;

A

MTOJINTPOIHBIN

Ocnoevl meopuu mennooomena. Ilpumenenue meniomaol 6 ce1bCKOM X03AUCHIBE
Bapuant Nel

2.1. Konsekmus BO3MOXKHA:
1. B KHUIOKOCTH;
2. BTase;
3. B TBEpIOM TeJe;
4. B BakyyMme
2.2. Kakue seMeHThl KOHAUITMOHEPa OUHINAIOT Bo3ayX? OOBeIuTE HOMEpPa AIEMEHTOB.
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2.3. UYemy paBeH k03 HUIHMEHT TEIIOOTAa4H, eclii KoddduimeHT TeronpoogaocTt 0,03
B1/(MmK), uncno Hyccenbra 200, nuametp TpyObl, OMBIBa€MOM Cpenoi, 3 cMm?

6.1.3. BoinosiHeHHE ¥ 321UTA JIA0OPATOPHBIX PadoT.

JlaGopatopubie pabotel (JIP) HampaBieHbl Ha TPaKTUYECKOE 3aKpeIyieHUue
TEOPETUYECKOT0 MaTepHuana JucHUILUIHbl «Ternorexuuka», B pe3ynbrare CTyIeHT
JOJDKEH 3HAaTh OCHOBHBIE TIOJIOKEHHUSI 3aKOHOB TEPMOJAMHAMUKUA U  TEIUIO-
MaccoOOMEHa, COCTaBJSIOIIME OCHOBY pacyeTa TEIUIOTEXHHUYECKUX CHCTEM;
YCTPOMCTBO M MPUHIUI JECUCTBUSL TEIUIOTEHEPUPYIOUIETO U TEIIOMCIIOIB3YIOIIETO

o0opy10BaHMS; YMETh MIPUMEHATh cpeacTBa U3MEpPEHUS OCHOBHBIX
TeII0(hU3NYECKUX TMapaMeTpoB; HCMOJb30BaTh HOPMATUBHBIE U  CIPABOYHBIC
JIOKYMEHTBI; MPUMEHSTh IOJYYECHHbIE 3HAHUA M HABBIKM TIPU HU3YUYECHUH

CHCIMANBHBIX AWCHUIUINH, BIaJeTh METOJAMHU pacyeTa M TOa00pa CHCTEM
TEIUIOCHA0KEHUS; HaBbIKaMH BBINIOJHEHUS UCCIIE0BaHUM, 00padOTKU U aHaU3a UX
pesynbratoB. B kypce «TemnoTexHuka» mpeAnoiaraeTcs BblIOJHEHUE 14
71abopaTopHBIX paboT.

Jist pomycka K JabopaTOpHOM paboTe CTYIEHT JOJDKEH TMPEICTaBUTh
COCTABJICHHBIA MM B TETPaJd KPaTKUW KOHCHEKT JIabopaTopHOU padoThl. Texymui
KOHTPOJIb JTAOOPATOPHBIX OTYETOB M MaTepuaioB H3y4aeMOW JUCLMILIUHBI
OCYULIECTBJISIETCS. B BHJI€ 3aLIUTHI JIA0OPATOPHBIX padoT. OTueT mo Js1abopaTopHOU
paboTe MpeAcTaBIsIeTCs] C MOJHOCTBIO 00paOOTaHHBIMHM pe3yJbTaTaMU HU3MEPEHHI,
rpaUyecKuM MaTepHalioM, BEIBOJIaMU. 3aIIUTa OTYETa MPOXOAUT B opMe IOKIaaa
CTYZCHTA IO BBIIIOJIHEHHOUW paboTe ¥ OTBETOB Ha BOMPOCHI IIPETOAaBaTelsl.

Ilpumep mnepedyHsi BONPOCOB NpH 3ammTe JadopaTopHoii padorbl Ne 5
«Hccnedosanue npoyeccos 60 61a3HCHOM 6030yYXe»
1 TIlepeunicnuTe OCHOBHBIE MAPAMETPbI, OMPEACISIIONINE COCTOSHHUE BIIAYXKHOTO
BO3/lyXa.
2 Jlaiite ompenenenne aOCONMIOTHON M OTHOCUTEILHOM BIIAYXHOCTH BO3yXa, Blia-
rOCOAEpP/KaHHUS.
OO0bsicauTe 3HaueHue Tuaui 12 1 23 Ha H,d - quarpamme.
Kakue mapameTpbl U3MepsIOTCs, U KaKUe PaCCUUTHIBAIOTCS B JaHHOU Jlabopa-
TOpHOM padoTe?
5 Kak onpenenuts gaBiaeHue BOASHOTO Napa py, no H,d - nuarpamme?

A~ w
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6.1.4. IlepeyeHb BONPOCOB K IK3aMeHY 10 TUCHMUILJIMHE

Pazoen 1. Texnuueckana mepmoounamuxa.

1.1. OcHOBHBIE OHATHUS U ONPEIEICHUS TEXHUUECKOW TepMOIUHAMUKU. [TapameTpbl
COCTOSIHHUS.

1.2. UneanpHbiil Ta3. YpaBHEHUE COCTOSIHHMS HCalbHOro rasza. YpaHeHue Kiia-
neipoHa-MeHieneeBa v ero aHaJIn3.

1.3. TemnoemkocTs. TernoeMkocTh ra3oB. MaccoBasi, 00beMHast 1 MOJISIpHAS TETIO-
€MKOCTb; B3aUMOCBS3b MEXKI1Y HUMHU.

1.4. BuyTpeHHss sHeprusi u HHTaIbNUSA. DOpPMYIbl A BBIYUCICHUS W3MEHEHUS
BHYTPEHHEH SHEPTUU U SHTAIBIINU UCATBHOTO rasa.

1.5. T'azoBbie cMecu. CniocoOBI 3a/jaHusl cCOCTaBa cMecH. PacueT OCHOBHBIX MapameT-
pOB.

1.6. TemmoeMKOCTh Ta30BOM CMECH, 3aJJaHHON MAacCCOBBIMH, OOBEMHBIMH MM MOJIb-
HBIMH JIOJISIMHU.

1.7. ®opMyaupoBKa U MaTeMaTHYECKOE BBIPAKECHHE |-TO 3aKOHA TEPMOJIMHAMHKHU
TUTST 3aKPBITHIX CUCTEM.

1.8. HccnenoBanne n30XOpHOTO TEPMOAMHAMHYECKOTO TpoIiecca.

1.9. HccaenoBanue n3006apHOro TEPMOJIUHAMUYECKOTO Mpoliecca.

1.10.MccnenoBanre U30TEPMHUIECKOTO MpoIecca.

1.11.MccnenoBanue aaqnabaTHOTO Mpoliecca.

1.12.[TonuTponHbIil TEpMOAMHAMUYECKUN Tpoliecc. TermioeMKocTh ra3a B TOJUT-
POITHOM IIpOLIECCE.

1.13. AHanM3 MOJUTPOIHBIX MPOIIECCOB B 3aBUCUMOCTH OT 3HaKOB ( u AU.

1.14.IIpsimoit u oOpatHbIN TepMoauHaMuyeckue 1ukibl. Tepmudeckuit KIIJ[. Xoino-
TUIBHBIA KO3(DPUIUEHT.

1.15.®u3nueckas CymHOCTh 2-T0 3aKOHA TEPMOAMHAMUKHA HA MPUMEPE TEIJIOBBIX U
XOJIOTWJIBHBIX MAIlVH.

1.16.1Tonsatre saTpONIMHA. POPMYITBI 1)1 BEIYUCICHUS N3MEHECHHSI SHTPOTTHH.

1.17.1Ipsimoit m oOpaTHbIN 0OpaTuMble UKL KapHo.

1.18.Uneanpusbiil muk JIBC ¢ moaBogom TemtoTs mpu V = CONSt.

1.19.neanwusiii muki JIBC ¢ moaBogom TemioTsl ipu P = const.

1.20.Uneanpubiii nuki JIBC co cMenaHHBIM TOABOAOM TEILIOTEHI.

1.21.I'padoananurryeckoe cpaBHeHUE HaeanbHbIX UKI0B JIBC.

1.22. Tepmonunamuueckuii aHanu3 paboTel kKoMmmpeccopa. Pabora kommpeccopa mpu
HU30TEPMUYECKOM, aI1adaTHOM U MOJUTPOITHOM CKATHUH.

1.23.MépTBOE TPOCTPAHCTBO M €ro BIUSHUE Ha paboTy Kommpeccopa. MHOrocry-
TEHYATBIM KOMITPECCOP.

1.24.PeanbHble Ta3bl U Apbl. Y PaBHEHUS COCTOSIHUS PEAJIbHBIX Ta30B.

1.25.Bonsnoit nmap u ero cocrostHusi. TpoitHas Touka. P-v, T-s u h-s quarpammsl Bo-
JSTHOTO Tapa.

1.26.@opMyabl IS BBIYHCICHUS TApaMETPOB COCTOSHHUS BOMBI, BJIAXKHOTO, HACHI-
HIEHHOTO U MEPErpeToro BOASHOTO napa.

1.27.1Tapocunosas yctaHoBKa. TepmoanHamuueckuil ananu3 padotsl [ICY, pabora-
romer no uukiy KapHo u nukiiam PeHKrMHA Ha HACBIIEHHOM M IEPETPETOM Ia-

pe.
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1.28.BnaxkHbiii BO3/1yX: OCHOBHbIE MOHATUS U ONpeneseHus. B3auMocBsazb Mexmy
OTHOCUTEIBHOM BJIaKHOCTBIO U BJIArOCO/AEPKAHUEM BIIAXKHOTO BO3AYXa.

1.29.H, d - quarpamma Bia)XHOT0 Bo3Ayxa. TemrmepaTypa TOUKH POCHI U TEMIIEPATy-
pa Mokporo Tepmomerpa. M3ob0paxkenue B H, d - quarpamMmme mpoiieccoB Harpe-
Ba, OXJIQXKICHMSI BO3/yXa, CMEIIICHHSI IByX TTOTOKOB BO3/1yXa.

1.30.[IpuHuunuansHas cxema U TEPMOJMHAMUYECKHUI aHamu3 paboThl ra30KOMIIpeC-
CHOHHOW XOJIOAUIbHOW MAalIVHBI.

1.31. XononuabpHbIe areHThbl, IPUMEHsEMbIE B MAPOKOMIPECCUOHHBIX XOJOIUIbHBIX
MaIIMHAX ¥ UX aHaJu3.

1.32.IlpuHnunuanbHas cXeMa ¥ TePMOJUHAMUYECKHE LUKIIbI MTapOKOMIIPECCHOHHOMN
XOJIOJUIIBHON YCTAaHOBKH.

1.33.A6copOLrOHHbBIE XOIOANIbHBIE YCTAHOBKH.

1.34.T1apoKeKTOpPHBIE XOIOAMIbHbBIC YCTAHOBKH.

1.35.TemnoBsie Hacockl. KoaddunneHT npeoOpa3oBaHus TEIIOTHI.

Pazoen 2. Ocnosvt meopuu meniooomena:

21. OcHOBHBIC TIOHSTHUS U OTPECIICHUS TEIJIO0OMEHA.

2.2. CrocoOsI pacrpoCTpaHEHHUs TEIUIOTHI B MPOCTPAHCTRE.

2.3. 3axon TeronpoBogHocTH Dypre. Koadduiment temmonpoBoaHOCTH. Terio-
IIPOBOIHOCTH B Ia3ax, JKUIKOCTSX, TBEPBIX Telax.

24. CrauuoHapHasi TEIUIONPOBOAHOCTh 4Y€pe3 OJHOCIOWHYIO IUIOCKYIO CTEHKY.
TepMuyeckoe CONpOTUBIICHNE CTECHKHU.

2.5. CrauuoHapHasi TEIUIONPOBOJHOCTh YEPE3 MHOTOCIOMHYIO IIJIOCKYIO CTEHKY.
TepMuyeckoe CONpOTUBIICHNE CTECHKHU.

2.6. CranuoHapHasi TEIUIOMPOBOJHOCTh Y€pe3 OJHOCIOWHYIO IWJIMHIPUYECKYIO,
CTeHKy. JInHelHas IIOTHOCTh TEIUIOBOTO IMOTOKA. TE€pMHYECKOE CONPOTHUBIIE-
HUE CTCHKH.

2.7. CrauuoHapHasi TEIUIOMPOBOAHOCTh Yepe3 MHOTOCIOWHYIO HUIMHAPUIECKYIO
CTeHKy. JIuHelHasd MIOTHOCTh TEIUIOBOTO MOTOKA. TE€pMHYECKOE COMPOTHUBIIE-
HUE CTCHKH.

2.8. KonBekTuBHBIN TemiooOMeH. YpaBHeHne TermooTaaun Herotona. Tepmuueckoe
COIPOTHUBIICHUE.

29. Temmootnaya mpu CBOOOTHOM ABUKCHUH JKHIKOCTH.

2.10. TermooTa4ya Mpy BHIHYKIEHHOM JBUKEHUH SKUIKOCTH.

2.11. OcHoBbl Teopuu noaoous. Kpurepuaibhbie ypaBHeHus. OnpeensieMblil 1
OTIPEAETAIOLINE KPUTEPUH TTOA00US.

2.12. TerioBoe U3My4YeHHE. 3aKOHBI TETIJIOBOIO U3TYyUYEHUSI.

2.13. Ternmonepenada depe3 OMHOCIONHYIO TJIOCKYHO cTeHKy. OOIee TepMudecKoe
COIPOTHUBIICHUE.

2.14. Tennonepenaya yepe3 MHOTOCIOMHYIO TUIOCKYIO CTeHKY. OOIee TepMUYecKoe
COIIPOTHBIICHUE.

2.15. Tennonepenaya 4epe3 MHOTOCIOMHYIO IWIMHAPUYECKYIO CTEHKY. JIMHEWHbIN
KOdhGUIMEHT Terionepeaauu. JInHeitHOe TepMHUYECKOe COMPOTUBICHUE TeTl-
Jornepenayy MUINHAPUICCKON CTECHKH.

2.16. Tenonepenaya 4epe3 OJHOCIONHYIO IUIUHIPUYECKYIO CTEHKY. JIMHEWHBIM
KOdhGUIMEHT Teronepeaayu. JInHeitHOe TepMHUECKOe COMPOTHBIICHUE TETl-
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Jonepenayy UJIMHIPUYECKON CTEHKH.

2.17. Kputrueckuit iuamMeTp TerIoU30JUUN HMIMHAPUYECKON cTeHKH. TeroBas
u3ossinus. Berbop MaTepuana TerngoBol U30JIAIHH.

2.18. Knaccudukaius TermiooOMEHHBIX anmnapaToB.

2.19. PexyneparuBHble TeriooOMeHHbIe anmapatsl. [Ipuniun nevicreus. Koncrpyxk-
1uu. O0IacTh MPUMEHEHUS.

2.20. PerenepatuBHble TeriooOMeHHbIe annapatsl. [Ipunnun neictBus. Konctpyk-
ruu. O0JIacTh MPUMEHEHUS.

2.21. CmecurenbHbIe TeII00OMeHHbBIE anmapaTsl. [Ipunimn neiicteust. KoHcTpyKImy.
O0J1acTh NPUMEHEHHS.

2.22. TerioBOM pacuér peKynepaTUBHOTO TEINIOOOMEHHUKA.

2.23. TermoBast U30JAIUS TEIMIIOOOMEHHBIX arlapaToB

2.24.CpenHsst pa3HOCTh TEMIIEPATyp PEKYNEpaTHBHOIO TEIUIOOOMEHHOTO armapara
pyU NPSAMOTOKE, MTPOTUBOTOKE U MEPEKpecTHOM Toke. [IpeumyiecTBa u HelO-
CTaTKH MPOTUBOTOKA U MPSMOTOKA.

2.25.Crioco0bl MIHTEHCU(UKAIIUK TETITI000MEHa B TEIIIOOOMEHHOM armapare.

Pa3zoen 3. Tennoanepzemuueckue ycmanogKu

3.1. Knaccudukamnms HarpeBarteseit Bo3ayxa.

3.2. Knaccudukanus HarpeBaTeneld BOIbI.

3.3. Knaccudukaius TermioHOCUTENECH.

3.4. Kotenbubie yctaHoBku. Kiaccudukamuss U yCTpOWCTBO MApPOBBIX M BOJO-
IpENHBIX KOTJIOB. OCHOBBI TEIIOBOTO pacueTa KOTEJIbHBIX arperaTtos.

3.5. Mepsl 1o noBbleHUI0 3G(HEKTUBHOCTH HCIOIB30BaHUS TEIJIOBOW IHEPTUU B
KOTEJIbHBIX YCTaHOBKAX.

3.6. Jlea»paTophl.

3.7. Temmoroii 6ananc u KIIJ[ korensHOTO arperara. Termmonocutenu. Pacxon Tom-
JIMBAa, YAEIbHBIN Pacxo] TOIUIMBA. MeponpusaTus MO 3alUTEe OKPYKAIOIIEH cpe-
JIbI TIPU DKCILTyaTalluu KOTEJIbHBIX YCTAHOBOK.

Pazoen 4. IIpumenenue meniomol 8 Ce1bCKOM X03AUCH GE

4.1. BeHTUISIUS KUIbIX, KOMMYHQJIBHO-OBITOBBIX U MPOU3BOJICTBEHHBIX MOMEIIIe-
Huii. Kmaccuduxkanms.

4.2. HopmatuBHas JMTepaTypa AJIA pacdeTa CHCTEM BEHTHUIISIIHH.

4.3. TemmoBoit 6amaHc aAMUHUCTPATHBHOTO TIOMEIICHUS (TOYHBIN pacuer).

4.4. TennoBo# OanaHC )KUBOTHOBOIYECKOTO MOMEIICHUS (TOUHBINA pacyer).

4.5. OmnpeneneHue pacxoaa NPUTOYHOTO BO3/IyXa MO yAAJIEHUIO U30BITOYHON BIIATH.

4.6. OmnpeneneHnre pacxoja MPUTOYHOTO BO3AyXa MO yAAICHHUIO BPEAHBIX BEIIECTB
13 noMenieHust (yriaekuciaoro rasa).

4.7. CpaBHUTENbHBIN aHAJIN3 €CTECTBEHHON U MEXaHUYECKOU BEHTUIISIIUM.

4.8. OmnpeneneHue pacxoaa MPUTOYHOTO BO3AyXa MO YAAICHUIO U30BITOYHON TETLIO-
THI.

4.9. OmnpeneneHue pacxoaa MPUTOUYHOTO BO3TyXa M0 HOPMATUBHBIM JAHHBIM.

4.10.0OnpeneneHue TEIIOBBIX MOTEPH MO HOPMATUBHBIM JIAHHBIM.

4.11.0co0eHHOCTH pacueTa TEIUIOBBIX MMOTEPh MOJIOB Ha TPYHTE.

4.12.Bentunstopsl. Knaccudukamnus. Y crpoiictBo. O01acTh IpUMEHEHUS.

4.13.Be160p kanopudepa Ajig HarpeBa NPUTOYHOTO BO3IyXa.
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4.14.Pacuet 1 BBIOOP BEHTWIAILIMOHHOTO 000Dy 10BaHUS.

4.15.XapakTepucTuKa BPEIHBIX BbIACICHUHN (TEIUIOTHI, BJarv, ra3os, MbUIA U Jp.).
AHaNMTUYECKUN pacyeT BO31yX000MeHa.

4.16.Pacuer u BBIOOp TemMIepaTypbl MPUTOYHOTO BO3/IyXa ¢ Ucoiab3oBanueM H, d —
JMarpaMMbl.

4.17.00mas xapakTepucTUKa CHCTeM BeHTWIsiUuMU. Pacuér TpeOyemoro pacxona
BO3/yXa.

4.18 . Kongummonupoanue. [Ipuniun paboTsl 1 kiaccupuKanys KOHIUIIHOHEPOB.

6.2. Onucanue nokasarteje u KPUTEPHUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUEC
IHIKAaJ OIICHUBAaHUSA

OneHka Tekymen paboThl B IPOMEKYTOUHBIM KOHTPOJb CTYJEHTOB OCYIIECTB-
JII€TCSI HA OCHOBE TPAJULIMOHHOM CUCTEMBI KOHTPOJIS U OLIEHKHU yCIieBaeMOoCTH. Tpa-
JULIHAOHHAS CUCTEMa KOHTPOJISI M OLEHKH yCIEBAEMOCTH CTYAEHTOB IPEICTABICHA
KPUTEPUSMHU BBICTABJICHUS OLICHOK I10 YEThIpeXO0alIbHOM cHCTEME «OTIMYHOY, «XO-
pOLIO», «YIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHOY.

6.2.1. Kputepuu ouleHKH BbINIOJHEHUSI TECTOB:

Tekymiee TectupoBaHue (MMCbMEHHOE) MPOU3BOAUTCA Ha 8 U 15 Hexensax y4eo-
HOro cemecrtpa. Kaxxap1ii TecT cOCTOUT M3 16 BOIPOCOB M COAEPKUT 25 BapHAHTOB.
Kpurepun oneHuBanus:

» TpaBUJIbHBIC OTBETHI HA 7 U MEHEe 3aJaHUi — «HEYIOBJICTBOPUTEIHLHOY,
» TIpaBUJIbHBIC OTBETHI HA 8§ — 10 3aMaHMIA — «yIOBJICTBOPUTEIHHOY,

» TpaBWIbHBIC OTBETHI Ha 11 — 13 3amanuii — «xopoIIoy,

» TIpaBWJIbHBIC OTBETHI HA 14 — 16 3a7aHUil — KOTIIMYHOY.

OcHoOBaHUSAMHM JJI CHIDKCHMS OIICHKHA Ha 1 Oail sSBIAIOTCS: OTCYTCTBHE 000C-
HOBaHMS BBIOPAHHOTO OTBETA, HETIOJIHBIN OTBET; HEOPEIKHOE BBHITIOJIHCHHUE, OIITMOKHU B
0003HaYECHUSX U T.1I.

6.2.2. KpuTepum olieHKH BBITIOJTHEHHS U 3aIIIUThI JJa00PaTOPHBIX padoT:

K 3amure nabopatopHoi pabOThl IPEICTABIAECTCS OTUET C MOTHOCTHIO 00pabdo-
TaHHBIMHU PE3YJIbTATAMH U3MEPEHUH, rpauueckuM MarepuaioM, BeiBogamMu. OTdyeT
HE MOXXET OBbITh MPUHAT U MOJICKUT JOPAOOTKE B CIIy4ae: OTCYTCTBUS HEOOXOIUMBIX
pacueTHbIX (popmys, 0003HAYEHU U T.I1.; OTCYTCTBUS HEOOXOJIMMOIO rpaduyecKkoro
MaTepuasa; HEeKOPPEKTHOM 00pabOTKHU pe3ynbTaTOB U3MEPEHUH.

B ciyuae nmonydenus npu 3amute Ja00paTopHOil pabOThl HEYTOBIETBOPUTEIb-
HOH OIICHKH, pab0Ta MOIJICKUT IIOBTOPHOM 3aIlHUTE.

Tabmuma 7
Kpurepuu onneHuBaHus 321U ThHI J1a00PaTOPHBIX padoT
Ouenka Kpurepun onennBanus

«OTJIMYHO» — CTYISHT H3JIaraeT CoJep)KaHWe BONpPOCa JIOTUYECKH

BrIcokni1 ypOBEHb | BEpHO, AapryMEHTHPOBAHO, YMeEET JIeJlaTh BBIBOJABI, IPABUIIBHO

«S» (GopMynupyeT OCHOBHBIE 3aKOHBI TEIUIOTEXHHKH; 3HACT U IPHMEHSET

(oTHMYHO) OCHOBHbIE ()OPMYJIBI U pACUETHbIE 3aBUCUMOCTHU 10 TeMe J1a00paTOpHOM
paboTHI.

CpenHuii ypoBeHb | «XOPOIIO» — CTYACHT M3JIAraeT COACPKaHNE BONPOCA JIOTHYECKH BEPHO
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«4» U 10 CYLIECTBY, yMEET JejaTh BbIBOABI M IHPHUBOAUT IPUMEPHl U3
(XOpOH_IO) MMPAKTUKH, HO JOIMYCKACT HCKOTOPBHIC HCTOUYHOCTHU W HC3HAUUTCIILHBIC
OLIMOKM MJIU OIUCKH, YTO B IIEJIOM HE BBI3bIBAET COMHEHUI B OCBOCHUU
TEMBI JJAOOPATOPHON PAOOTHI.

«yIOBJIETBOPUTEJIbHO» — CTYyIEHT HE B IIOJIHOM Mepe BiajxeeT
HaBbIKaMMW JIOTUYHO W ApPTYMCHTHUPOBAHO U3Jjlaratb COJACPKaHHC
Mmarepuaiga, uMeeT OOIIMe 3HAaHHS OCHOBHOIO COJEP)KaHUS TEMBI
paboTel 0€3 OCBOEHHS HEKOTOPBIX CYIIECTBEHHBIX I10JIO)KEHUH,
JIOITyCKAeT HETOYHOCTH, OJTHAKO YMEET IPUMEHATh 3HAHUsI U YMEHUS 110
TeMe paboThI
MUHHUMaNBHBI | «HEY0BJIETBOPUTEIbHO» — CTYJACHT HE OCBOWJ 3HAUUTEIIbHYIO YacTb
YPOBEHBb «2» (He- | colep)kaHusi ~ Marepuasa  JJabopaTOopHOW  pabOThl;  JOIyCKaeT
YJIOBJIETBOPH- CYLIECTBEHHbIE OIIMOKU B M3JI0KEHUU MaTepuaia; He yMeeT BbIIEIUTh
TGHBHO) TJIaBHOC U CACIaTh BBIBOJBI.

[Toporossiii ypo-
BeHb «3» (ymoBie-
TBOPHUTEIHHO)

6.2.3. Kputepum ouleHKH BbINOJIHEHHs pacyeTHO-Tpadudeckoii padorsl (PI'P)

CryaeHTBl CaMOCTOATENBHO BBITONHAIOT PI'P 1 npeacTaBisioT ee B Ie4aTHOM
BUJe Ha jucrax (opmara A4. PacueTHo-rpaduyeckas paboTa HE MOXET OBIThH
OpUHATA W MOJUISKUT J0pabOTKe B cllydae: OTCYTCTBHS HEO0OXOAMMOIO
rpauyeckoro MaTepuaia Uik OTCYyTCTBUE B IpapiuecKoM MaTepraie He0OX0IMMBIX
0003HaYeHU (TEIUIOBOTO IMOTOKA, TEMIEPATYpPbl, PACCTOSHUA, IUIOMAAN U T.I.),
UCIIOJIB3YEMBIX B pacuere; HEKOPPEKTHOW O0O0paOOTKH pe3yJbTaTOB pPacyeToB.
Brimonnenue PI'P saBisieTcss 00s3aTEIbHBIM 3JEMEHTOM, BIIMSIONIMM Ha JOMYCK, K
clade 3K3aMeHa o qucuuiuinHe. [Ipu momydyeHun HEyJaOBJIETBOPUTEIBHOM OLICHKU
10 pacyeTHO-rpaduueckoil paboTe OHA MOAJIEKUT UCIIPABIICHUIO U TIOBTOPHOM cliaye.

Tabmuma 8

Kpurepuu onieHuBaHusi pacieTHO-rpaguuecKoii padoThl
Onenka Kpurepun onenuBanus
COTJIMIHO» — CTYACHT CaMOCTOATCIIBHO U B IOJTHOM 00BbEME BBLITTOJIHUI
PFP, JIOTUYHO, MOCJICAOBATCIIBHO U aApryMCHTUPOBAHO HU3JIOKUII XOJ
PCIICHUA MMOCTaBJIICHHOMN NnepecJ HUM 3a1a4u.
«Xopomro» — CTYACHT CaMOCTOATCIIBHO W B IIOJHOM 00BbEME BBIOIHUI
CpeI[HPII’I YPOBCHB PFP, JIOTUYHO, MOCJICAOBATCIIBHO U APTrYMCHTUPOBAHO H3JIOXUII X0

Bricokuii ypoBeHb
«5»

«» pElLIECHHs] TTOCTAaBICHHON MEepe] HUM 3aJayd, HO B PELICHUH HUMEIOTCA
HE3HAYNTENbHbIE OMNUOKHA U HETOYHOCTH.

«YAOBJIETBOPUTENbHO» — CTYAEHT CaMOCTOATEIBHO M B IOJHOM

[Toporossrii ypo- | oobeme BbmonHun PI'P; omHako B pemieHHd uUMEIOTCS OIIMOKH U

BEHb «3» HETOYHOCTH, OTCYTCTBYET MOSICHEHUS METOJIUKHU PEeHIeHUs, HEOPEKHOE

odopmiieHre padoTHI.
MuHUMANBHBIN | «HEYJ0BJETBOPUTEIbHO0)» — CTYJICHT HE BbITOIHUI PI'P.
YPOBEHB «2»

6.2.4. Kputepuu onleHUBAHUS TPOMEKYTOYHOT0 KOHTPOJISI

K »Kk3ameHy J0ITycKaeTcsi CTYACHT, IOJIHOCTHIO BBHIMOJHUBIIMIA BCE BUJIBI
y4eOHOU U CaMOCTOSITENIbHON pabOTHI.

DK3aMeH MPOBOAUTCS B YCTHOM (opMe B BUJE TOKIAAa CTYACHTA MO KaXKIOMY
IK3aMEHAIIMOHHOMY BONPOCY C TPEACTAaBICHHEM Ha JIMCTE OTBETa: YpaBHEHUIA,
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dbopmyJ, pacueTHBIX cXeM, I'pa@UKOB W T.I. U OTBETOB (eciau MoTpedyercs) Ha
JIOTIOJTHUTEIHHBIE BOTIPOCHI TIPETIO1aBaTelIsl.

KauecTBO 0CBOEHUSI MUCIUIUIMHBI, YPOBEHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX
OOIIEKYTBTYPHBIX U TPO(ECCUOHATFHBIX KOMITETESHITNH, 3HAHUS M YMECHHUSI CTyICHTA
OILICHUBAIOTCS B COOTBETCTBHUHU C TPATUIIMOHHON TEXHOJIOTHEH:

Kputepuu oneHUBaHUS Pe3yIbTaTOB MPOMEKYTOYHOTO KOHTPOJIS
Tabmuma 9

Ounenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«5»

«OTJIMYHO» — CTYACHT H3JaracT COAECPKaHUE BOIPOCA JIOTUYECKU
BEpHO, AapryMEHTHPOBAaHO, YyMEET JeJaTb BBIBOJABI;, IPABWIBHO
dbopMynupyeT OCHOBHBIE 3aKOHBI TEIJIOTEXHHKHU; 3HACT M MPUMEHSET
OCHOBHBIE ()OPMYJIbI M PACUETHBIE 3aBHCUMOCTH; MPAKTUYECKHE HABBIKU

(oTHM4HO) pohecCHOHANBLHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUM C(HOPMHUPOBAHBI.
Kommnerenuuu, 3akpenjiéHHbIe 3a JUCUMILIMHON, COPMHPOBAHBI
HAa YPOBHE — BBICOKHIA

«XOpOLIO» — CTYJICHT U3J1araeT COJEPHKaHUE BOMPOCA JIOTUYECKU BEPHO
U IO CYLIECTBY, yYMEET JeJaTh BbIBOAbl U IMPUBOJUT IPUMEPHI U3
MPAKTUKHU, HO JIOMYCKAET HEKOTOPHIE HETOYHOCTH M HE3HAUUTEIIbHBIE
OIIMOKY UM OMHCKH, YTO B LI€JIOM HE BBI3bIBAET COMHEHHI1 B OCBOCHHUHU
JACLIUIIIUHBI.

Komnerennuu, 3akpenjiéHHble 3a JUCHMILIMHON, C()OPMHPOBAHBI
HAa YPOBHE — XOpo1uMid (CpeaHuii).

«YAOBJIETBOPUTEJIBHO» — CTYIEHT HE B I[OJHOM Mepe BIaAeeT
HaBbIKAMHM JIOTHYHO M apPryMEHTUPOBAHO M3JlaraTh COJIEpKaHHE
MaTepuaia, UMeeT OOIIie 3HaHUSI OCHOBHOTO COJIEP>KaHUs JUCIUILTAHBI
0e3 OCBOCHHMSI HEKOTOPBIX CYIIECTBEHHBIX IIOJIOXKEHUM, OIMYCKAaeT
HETOYHOCTHU U 3aTPYIAHSETCS B TEOPETUYECKUX BBIBOJAX, OJJHAKO YMEET
NPUMEHATh 3HAHUS WU YMEHUA B TNPAKTUYECKUX paboTax, BiIajaeeT

Cpennuii ypoBeHb
«4»
(xopor1o)

IToporoselii ypo-
BeHb «3» (ynoBie-

TBOPUTEIIHHO) . . .
HaBbIKaMU Pa0OOTHI CO CHPAaBOYHOW W yuyeOHOH IuTepaTypoll, ymeer
M10JIb30BAThCS HOPMAaTUBHBIMU JOKYMEHTaMHU.
Kommnerenuuu, 3akpemiéHHbie 3a JMCHUILIMHON, c()OPMHUPOBAHBI
HAa YPOBHE — I0CTATOYHBIIA.
. | «HEyZOBJIETBOPUTEIbHO» — CTYIEHT HE OCBOWJI 3HAYUTEIbHYIO 4aCTh
MHHHMAITEHEIH coz[gm)xaHm II[)I/ICHI/IHJ'H/IHBI' I[(})]ﬁ CKaeT CYIIECTBEHHbIE on}fp?&(n B
YPOBEHb «2» (He- P o Y ym ]
TOBJIETBOPH U3JI0KEHUU MaTepualla; MpakTUYeCKHe HaBBIKU He C(OPMHUPOBAHBI; HE
y p YMEET BbIACIUTH TJIaBHOE U C/IEJaTh BHIBOBIL.
TEJIHHO)

Komnerenumn, 3akperiéHHbIE 33 IUCUUIUINHON, He ¢()OPMHPOBaHBI.

7. YYEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIEYEHUE IUCHUILIAHBI

7.1 OcHOBHasI INTEPATYypa

=

Pyno6amrra C.I1. Terorexauka. — M.: U3parensctBo «Ilepoy, 2015. 665 ¢

2. Pyno6amra, C.I1., babuuesa, E.JI., Kanataukos, FO.A. Temnorexnuka. [1pak-
TukyM.— MockBa: PTAY-MCXA um. K. A. Tumupszesa, 2018 — 114 ¢c. —
Pexxum noctyna: http://elib.timacad.ru/dl/local/umo313.pdf.
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7.2 lonoJiHUTEILHAS JIUTEPATYPA

1. AnexkcanapoB A.A., I'puropbeB, b.A. Tabmuupl TernopuU3nIECKUX CBOMCTB
BO/JIbI U BoJsiHOTO napa. CnpaBouHuk. — M.: MOU. 1999. - 164 c.

2. AnnpuanoBa, T.H. COopHUK 3a/1ad 10 TEXHUYECKOH TepMOAMHAMUKE. — M.:
N3n-Bo MDBU, 2000. — 356 c.

3. babuuena, E.JI., Kanatnukos, FO.A. Texuudeckas TepMoIMHaMHUKA. 3aaHUs
JJ1s1 KOHTPOJIbHOUM paboTel. — MockBa: PTAY-MCXA um. K. A. Tumupszesa,
2018 — 64 c. — Pexxum nmoctymna: http://elib.timacad.ru/dl/local/umo310.pdf.

4. Manun, H. U.. Dueprocoepexenue B TemtorexHonorusx AIIK: yueOno-
MmeToanueckoe nmocooue / H. 1. Mamun; M.: PTAY-TCXA.— Mocksa: Po-
curdopmarporex, 2018 — 123 c. — Pexum noctymna:
http://elib.timacad.ru/dl/local/t0156.pdf.

5. Ocmonos, O. M. Herpaauunonusie BO300HOBIsIEMble UCTOYHUKH.— MoCKBa:
PTAY-MCXA um. K. A. TumupszeBa, 2015 — 102 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/185.pdf.

6. Pyno6amra, C.I1., babuuesa, E.JI. OcHOBBI TermmooOMeHa. Y4ueOHOE U3gaHue. —
M.: PTAVY-TCXA, 2016. —43 c.

7. Pyno6amra, C.II., babuuesa, E.JI. TermnocHabxeHue >KMBOTHOBOIUECKUX I10-
MmerneHui: yueoHoe nocobue. MockBa: PTAY-MCXA um. K. A. Tumupszena,
2019 — 150 ¢. — Pexum gocryma: http://elib.timacad.ru/dl/local/umo386.pdf.

8. Pymo6amra, C.I1., babuuera, E.JI. TepmoanHaMudeckuii pacueT HCaTbHBIX
IUKJIOB TEIUIOBBIX MAIlMH: METOAMYECKHE yKa3zaHusd;— MockBa: PI'AY-
MCXA wum. K. A. TumwupszeBa, 2018 — 48 c. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umol111.pdf

9. IIBetkoB, ®@. ®. 3agaynuK Mo TerioMmaccoooOMeny [TekcT] : yaueOHOe mocobune
/ ®@. ®. [IpetrkoB, P.B. Kepumos P.B., B.I. Benanuko - 2-¢ u3a., ucmp. u 101. -
M. : U3n. nom MOMU, 2008. - 195 c.

7.3 HopmaTuBHbBIE IPAaBOBbIE AKTHI

1. TOCT 12.1.005-88. Cucrema cranmapToB Oe3onacHocT Tpyaa. OOiue caHu-
TapHO-TUTHCHUYECKHUE TpeOOBaHUS K BO3IyXy paboueid 30HBI. JlaTa akTyanu-
zamuu: 01.01.2019.

2. T'OCT 30494-2011. 3ganus xxunsie U obmecTBeHHbIC. [lapamMeTpbl MUKPOKIIH-
MaTa B IIOMEIIEHUIX.

3. CIT131.13330.2018 Crpourenshas kimumaroiorus. — M.: 2019,

4, CI150.13330.2012 TerutoBas 3amura 3madguii. — M.: 2012.

5. CII60.13330.2016. CBox npaBwit. OToruIeHUE, BEHTWIISIIUS U KOHJAUITUOHUPO-
BaHME Bo3nyxa. — M.: 2017.

6. CII 106.13330.2012. CBox mpaBui. JKUBOTHOBOUECKHUE, MTUIIEBOIYECKUE U
3BEpPOBOIUECKHUE 31aHus U TometeHus. — M.: 2014.

7.4 Metoanueckue yKa3aHusl, peKOMEHJAlMHU U APyrue MaTepuajbl K 3aHATHAM

1. Meronuueckue ykazaHus K jabopatopHoit pabore «OnpeneneHne TermioéMKOCTH

BO3lyXa Mpu noctossHHoM Aasierun» (Pymnobamra C.I1., babuuea E.JI., Kanat-
HUKOB [0.A.).
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2. Meroauueckue ykazanus K J1abopatopHoii padore «OnpeneneHue nokazaresns
aauabatel 171 Bo3ayxa» (Pynobamra C.I1., babuuesa E.JI., Kanataukos FO.A.).

3. Meroaunueckue ykazanus K JjadbopatopHoii padbore «VccnenoBanue mpoieccos
BO BIakHOM Bo3ayxe» (Pymobamra C.I1., babuuesa E.JI., Kanataukos FHO.A.).

4. Mertoauyeckue yKa3aHus K pacu€Ty uacalIbHbIX IIMKJIOB TEIUIOBBIX MaiuH (Py-
no6armra C.I1., babuuera E.JI.).

5. Meroandeckue ykazanus K jaboparopHoii padote «OmnpeneneHue 3aBUCHMOCTH
Kod(durreHTa TemIoNPOBOHOCTH BO3AyXa OT TEMIIEpaTyphl METOJIOM Harpe-
toi HuTU» (Pynoobamra C.I1., babuuea E.JI., Kanataukos FO.A.).

6. Meroandeckue ykazaHus K JjabopatopHoii pabore «OmnpeneneHue kodphuiim-
€HTa M3JTyYeHHUs U UHTETPATbHOM CTETICHN YepHOTHI TBEpAOTO Tena» (PymobamTa
C.I1., babuuera E.JI., Kanataukos FO.A.)

7. Metoandeckue ykazaHus K JjabopatopHoii pabore «OmnpeneneHue kodphuiim-
€HTa TeIIoNepe1auu IPH BhIHYKJICHHOM TEYEHUU KUAKOCTH B TpyOe» (Pyno-
oamra C.I1., Kanatuukos H0.A.)

8. Meroauueckue ykazanus K J1abopatopHoii pabore «VcnpiTanne MmaIacTHHYaTOro
teriooomennuka» (Pynob6amra C.I1.).

9. Meroauueckue ykazanus K J1abopatopHoii padbore «VcnbpiTanne KoxxyXxoTpyOHO-
ro tersiooomennuka» (Pynob6amra C.I1.).

10.Meroanueckue yka3zanus K JabopatopHoii pabote «/cnbITaHne OTOMUTENBHO-
BeHTWIIIIMOHHOTO arperata COO-20» (Mnbtoxun M.C., babuuera E.JI.)

11.MeTonuueckue yKa3aHus JUIsl CTYACHTOB MPU N3YUCHUN YIeOHOW TUCIIUTLTAHBI
(Pyno6amra C.I1., babuuesa E.JI.)

8. [IEPEYEHH PECYPCOB HH®OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXOIUMBIX J1J51 OCBOEHUS JTUCIHUTILIMHBI

1. http://regomet.ru/ OAO "I'na3zoBckuii 3aBoj; MeTaTUCT" MPOU3BOIUTEND Ka-
nopudepoB KCk (OTKpBITHIN AOCTYT).

2. http://www.topclimat.ru OAO "MoseH" IpOU3BOAUTENH PaTHATBHBIX BEHTHIIS-
TopoB BP 86-77 (OTKpBITHIN 1OCTYI).

3. http://voztech.ru OAO «Bo3ayxoTeXHHKa» MPOU3BOAMTEIb PAAHAIbHBIX BCHTH-

JSITOPOB (OTKPBITHII TOCTYII).

http://rucont.ru DnexTpoHHO-OMOIMOTEYHAsE CUCTeMa (OTKPBITHIN TOCTYII).

http://www2.viniti.ru ba3sr qanaeix BUHUTU PAH (OTKpBITHIH JOCTYII).

http://www.techgidravlika.ru HMudopmarmoHHo-cripaBouHas cUcTeMa (OTKpPbI-

TBIN JOCTYII).

http://znanium.com/ DnexTpoHHO-O0MOIMOTeUHAs CUCTeMa (OTKPBITBIN JTOCTYII).

8. http://e.lanbook.com/ DnekTpoHHO-OMOIMOTEUHAST cCCTeMa (OTKPBITBIN TOCTYII).
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9. IIEPEYEHH TPOI'PAMMHOI'O OBECIIEYEHUS U HH®OPMAIIMOHHBIX

CITIPABOYHBIX CUCTEM
Tabmura 10
IlepeyeHb MPOrpPaMMHOTO 00eceYeHHsI
Ne Ha"MeHOBaH"eU HanMeHoBanune Tun Ton
pasziesia yueoHoii ABTOp
n/n NMPOrpamMMbI MpPOrpamMmblI pPa3padoTKu
AUCIHUILINHEI
1 Paznener 1-4 MlcrOS:;)Gfé Office Oduchpiit maker | Microsoft 2021

10. ONMMCAHUE MATEPHAJILHO-TEXHUYECKOM BA3BI, HEOBXOIMMOI 1151
OCYIIECTBJIEHUS OBPA30OBATEJBLHOT'O IMPOIECCA 11O M CHATIINHE

Tabmuma 11

CBenenus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMM, Ja00paTOPUSAMHU

HanMeHoBaHue cnenuaJdbLHBIX IIOMeIe-
HHUHA 1 NOMENeHUH IJIS1 CaMOCTOATEIb-
HOM padoThI, Ne ayquropuun

OCHAIIIEHHOCTH CIENHAJILHBIX IOMEIEeHHUH 1 I10-
MellleHHH JI CAMOCTOSITeIbHOMH PadoThI

1

2

Kopmyc xadenpst TI' u D011, 16 ayauropus

1 Jlocka ayautopHas 3-x snemenTHas (MHB.No
210136000003573)

2 DkpaH Projecta SlimScreen 200*200 cv Matte
White S nactennsrii (Mus.Ne 568938)

3 KommiekT u3 nHTEpakTUBHOU gocku Penbord 77
(croiika. mpoekTop u nocka) (MuB.Ne
210134000001798)

4 Kowmmerotep "Abakyc" (MuB.Ne 410134000001484)

Kopnyc xadenpsr TI' u O0I1, 6 aynutopus

1 Jocka mkonsHas (MaB.Ne 210136000004868)

2 DOxpad HacteHHbIH Projecta SlimScreen (MuB.Ne
210134000002855)

3 JlaboparopHas ycTaHOBKa JJIsI UCCIIEAOBAHUS TEIIIO-
eMmkocTH (MuB.Ne 210134000002081)

4 JlabopaTopHas ycTaHOBKa JJIs ONIPEAEIEHUs OTHO-

meHus . TemmoeMkocteit (Mus.Ne 210134000002082)

Jlab6opaTtopnas ycranoBka (MuB.Ne 410134000001548)

JlaboparopHast ycraHoBka (MuB.Ne 410134000001549)

7 JlabopatopHas ycranoBka (MuB.Ne 410134000001550)
JlaGopartopnas ycranoBka (MuB.Ne 410134000001551)
JlaboparopHast ycraHoBka (MuB.Ne 410134000001552)

o o1

Kopnyc xadenpsr TI' u O0I1, 2 aynutopus

1 Tennosas 3aBeca KEH-37B (MuB.Ne
210134000002255)

2 Temnmooomennuk (MuB.Ne 410134000001780)

3 HMsmepurens Temmepatypsl UT-4503 (MuB.Ne
410134000002535)

4 DnextpoBomoHarpeBatens (MuB.Ne
410134600002726)

5 Boponarpesarens nportod.-Hakor. Etalon MK 15
koMOu (MuB.Ne 210136000006685)

6 Temmoreneparop TT-1,5 (MuB.Ne
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410134000001866)
7  Koren J1-900-14 (MuB.Ne 410134000001421)
8 Komnpeccop BRAVO 402 M (UuB.Ne
210134000002505)
9 Kanopudep (Mus.Ne 210136000003596)
10 [ocka mikosphas (Mus.Ne 210136000004869)
11 Bentunsrop BL 14-46-3,15 TIpO ( 1,5*1500)
(MuB.Ne 210134000002586)

12 Bak pacimpurensHbiii otomaeHus (MuB.Ne
210136000004732)

IlenTpanpHas HayyHas OMOIMOTEKA UMEHHU
H.UN. XKenesznosa. YUnransHele 3ai1b1 OnOIHOTE-
KU

Oo6wmexurne Ne 4,5,8,11. Komuars! 111 caMo-
[IOJTOTOBKH

11. METOAMYECKHUE PEKOMEHJALIMU CTYAEHTAM 10 OCBOEHUIO JUCLUIIINHBI

ConepxaHue U3y4aemMoro Marepuasia JUCHUILIMHBI IPUBEJEHBI B paboyeil yueo-
HOU mporpamme. Il ycremHoro u3y4eHust CTyIeHTaM peKOMEHAYETCs MOJIb30BaTh-
csl yueOHMKaMU U Y4EOHO-METOAMYECKUMHU IMOCOOMSIMHU M3 OHOIMOTeduHOro (QoHia
YHUBEPCUTETA, a TAKKE€ METOAUYECKMMM MOCOOUSMHU 1O BBIIOJIHEHHIO JIabopaTop-
HBIX paboT, XpaHAIMMUMHUCA Ha Kadeape.

CryaeHTam HEOOXO0IUMO:

% BHUMATEJIBHO O3HAKOMUTHCS C COJIEPKaHMEM TEeMaTHYeCKOTO IUIaHa, BHIBEIIHU-
BaeMOro Ha kadeape, NPUBOAMMOM B HEM CIIHCKOM PEKOMEHAYEMO JuTepa-
Typbl, MpUOOpecTH B OMOIMOTEKE YHUBEpCUTETa TpeOyrommecs y4eOHUKH U
y4eOHbBIC TOCOOUS;

% TIOJIYYMTh KOHCYJIBTAILIMIO Y TIpenoiaBareneil kadeapsl, BeAyINX JUCHUTUTUHY
«TennoTexHuka, Mo BCEM BO3HHUKAIOIIUM y4eOHO-METOIMYECKUM BOIIPOCAM;

% HCIOJIb3YSl METOJINYECKHE MOCOOUS, CTPOTO MO TeMaM JUCIUILIUHBI MPUCTY-
MUTh K U3yYEHUIO PEKOMEHIyEMO JINTepaTyphl;

% TpopadaThIBaTh KAXIYIO TEMY Cpa3y Mocie e€ MPOUYTCHUS Ha JICKITUH,

¢ PI'P BBIMOJHATH MOCIIE U3JI0KEHHUSI COOTBETCTBYIOIIUX TEM;

¢ ipu PI'P oTBeTHTH Ha MpeayiaraeMplie MpernoaaBaTesieM BOIPOCH IO TeMe KOH-

TPOJILHOM pabOTHI;

% TIepe/ BBIIOJHEHUEM Ja00paTOPHBIX paboT O3HAKOMHUTBCS C METOAUYECKHMHU

YKa3aHUSAMH 110 UX BBIIIOJIHEHHUIO;

¢ Ui JOIyCKa K 3K3aMEHY CTYAEHTY HEOOXOJHMMO BBIIIOJIHUTE BCE JlabopaTop-

HbIE pabOThI, @ TAaKXKE BBIMIOJHUTH BECb O0BEM CaMOCTOSITEILHON MHAUBUIY-
aNbHOU paboOThl, 3alIUTUTH BbINOJHEHHbIe PI'P, nmpu moaroroBke k sk3ameHy
PYKOBOJICTBOBAThCSI BOIPOCAMHU, TPUBEACHHBIMU B pasjene 6.2 nanHoi pabdo-
Yyel NporpaMMal.

B koHcnekTe nekiuii cieayer uzberath noapoOHoi 3anucu. KoHCIeKkT He 1071-
JKEH TIpeBpaIlaThCsl B €AMHCTBEHHBIM UCTOYHUK MHGOPMAIIMU, a JOJKEH MOJABOAUTH
CTYJICHTa K CAaMOCTOSITEIbHOMY 00/ IyMBIBaHUIO MaTepuaia, K padoTe ¢ yueOHON KHU-
roil. HezaBucuMo oT TOro, €CTh yueOHUK UM HET, JICKIIUU 3alUChIBaTh HEOOXOIUMO.
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[Tocnemyromas paboTa HaJ JIGKIMEH 3aKII0YacTCs B MOBTOPEHHUH €€ COJEpKa-
HUS 10 KOHCTEKTY (a ele JIydile ¢ MPUBJICYECHUEM JOMOIHUTEIBHBIX HCTOYHUKOB)
BCKOpE TOCJIe €€ MPOCTYIIUBaHUs, T.K. 3a0bIBaHHE MaTepHalia, BOCIPHHSITOTO JIFO-
ObIM cIOCOO0OM HJIET 0OCOOCHHO HHTEHCHUBHO Cpa3y K€ MOCIIe BOCTIPUSATHSI.

OdopmiieHne 1abopaTOPHBIX padOT TOKHO OBITh MAKCUMAIBHO MPUOIMKEHO K
YPOBHIO, Ha KOTOPOM BEJIETCSl SKCIIEPUMEHTAIbHAS HAay4IHO-UCCIIEIOBATEeIbCKasl pa-
00Ta B KOHKPETHOM IIPEIMETHON 00JIaCTH.

[Tpu moaroToBke K Ja00paTOpHOI pabOTE CTYNEHT JOKEH M3YyYUTh PEKOMEH-
JIOBaHHBIN K JTaHHOW TeMme MaTepuan Mo yueOHUKY U Ja00paTOpHOMY MPAKTUKYMY,
MOJIFOTOBUTH OTYET, KOTOPBIN JOHKEH CONEp)KaTh HAUMEHOBaHUE PaOOTHI, e pa-
OOTBI, CXEeMbl paccMaTpUBaeMOW YCTAHOBKM C YKa3aHHEM KOHTPOJIBHO-
U3MEPUTENbHBIX NPHUOOPOB, pacUYEeTHHIX (HOPMYI, TAOMWIBI ISl 3aIUCH OIMBITHBIX
naHHbIX. Ha mabopaTopHbIX 3aHATUAX CTYAEHT 00s13aH 00yMaHHO BBIMOIHSTH 3a]a-
HUSI, aHATTU3UPOBATH MOJTyUYCHHBIC PE3YIbTATHI.

Bonee noapobHO MeToaMUECKHE PEKOMEHAAIMHY PACCMOTPEHBI B METOANUECKUX
yKa3aHUsAX JJ1s CTyIeHTOB (1. 7.4)

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

CryneHT, NpoNnyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CaMOCTOSTENBHO MPO-
paboTaTh NpONyLIEHHYIO TeMmy (pa3ziei), NPeJOoCTaBUTh MPENOJaBaTENI0 KOHCIEKT
MPOMYIIEHHON JEKIIMN U OTBETUTH B YCTOU (hOpME Ha BOIIPOCHI 3a/1aBaeMbIE MPEMO-
JaBaTeJieM M0 TeME JICKIIMH.

[IponynieHHbie 1abopaTopHble padOThI JOIKHBI OBITH BBIIIOJIHEHBI, BPEMSI BbI-
MOJIHEHMSI Ha3HauvaeTcs npenogasareneM. [lepea orpaboTkoit 1abopaTopHOil pabOThI
CTYACHT CAaMOCTOSITENTFHO M3y4aeT TEOPETUUIECKUI MaTepual Mo TeMe paboThl, mopsi-
JIOK €€ MPOBEICHUS U METOUKY 00paOOTKH OMBITHBIX JaHHBIX. [laHHBIC TOTyYeHHBIE
IIPU BBINOJIHEHUH MPOMYIIEHHON J1a00paTOpHOil pabOThl 3aHOCUT B 3apaHee MOJAro-
TOBJIEHHBIN oT4eT. [locie oOpabOTKM OMBITHBIX JaHHBIX O(POPMIICHHBIN JOIKHBIM
00pa3oM OTYET O BBIMOJIHEHUH J1a0OPATOPHOM pabOThI MPEJOCTABISETCS BEAYIIEMY
IPETOAABATENIO IS 3aIUTHI.

12. METOJAMYECKUE PEKOMEHIALIMY MPEITIOIABATEJISIM IO OPTAHU3ALIMHA
OBYYEHMS IO JUCLHMILIMHE

12.1. MeToan4yecKkue peKOMEeHIAIUHT IS YTEHUs JIeKIM I

Haunyumeit ¢popmoii opranuzanuu oOydeHHs] AUCHMIUIMHE «TeruioTexHuKa
MPECTABIIAECTCS TaKkasi, IPU KOTOPOW BCE BHUJIbI YUEOHBIX 3aHATUN (JeKuus, gabopa-
TOPHBIE 3aHATHA, pacyeTHO-rpaduyeckue paboThl) 00Opa3yrOT €IMHBIA B3aMMOCBS-
3aHHBIA y4eOHbIN mporiecc. JIEKIUU SBISIIOTCS OJHUM M3 BAKHEWILINX BUIOB yuyeO-
HbIX 3aHATUH. OHM JOJDKHBI JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM
N0 AUCIUIUIMHE, KOHIIEHTPUPOBATh BHUMAHUE CTYACHTOB Ha HauOoJiee CIOXHBIX U
Y3JIOBBIX BOIIPOCAX.

O0beM unTaeMbIX JIEKIWA ompenenseTcs padboyeit mporpaMMoi AUCITUTUIUHEI.
IIpy ycioBUM CBOEBPEMEHHOTO 3AaKPEIUIEHUs JIEKIIMOHHOTO MaTrepuaja Ha TPYIIIo-
BBIX 3aHATUAX U B IPOLIECCE BBINOIHEHUS JTOMAIIHUX 3aJaHUN CTYIAEHTHI SIBJISIIOTCS
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Ha OYEpEIHbIC JIEKIMU TOCTATOYHO MOATOTOBJIEHHBIMM ISl UX MNPOCIYUIMBAHUS U
YCBOCHHUS.

Bo BpeMms niekumi IEMOHCTpaLMs CIAaWIOB WM MPE3CHTALMNA SABJISACTCS MPEAIo-
ytuTeabHee. [I[puMeHeHre caiioB u mpe3eHTaui TpedyeT TIaTeIbHOM paboThl, 1O
METOJNYECKOMY OOECTICUCHHUIO TaKUX 3aHSATUM: OTOOp HEOOXOIUMBIX (PparMeHTOB
(GUIBMOB U CIAN0B, MOA00P WIUTIOCTpAIM U YyepTexel, MpoBepKa KauyecTBa Ux Jie-
MOHCTpPAIMH, 3aTPAYMBAEMOTO BpeMEHS U T.1. [[maHupyeMblil K U3JI0KEHUIO B JIEK-
IUSIX MATEpUA JIOJDKEH OTPa)KaThb TOJIBKO OCHOBHOE COAEPKAHHUE M3Y4aeMOTO BO-
poca, COYETasCh C MPUMEpPaMH |, TP HEOOXOAUMOCTH, ULTIOCTPUPYETCS] TEXHUIE-
CKMMU cpeAcTBaMHu oOydeHusa. Kpome 3toro, B JeKuuu oOpamaercs BHUMAaHUE CTY-
JICHTOB Ha BONPOCHI U3y4a€MOT0 MaTepHUaIa, KOTOPBIE OH JOJKEH U3YYUTh CAMOCTO-
ATEJBHO M0 YKa3aHHOW B METOJIMYECKHUX YKA3aHUSX I10 JTAHHOM JUCIUILIANHE JUTEPa-

Type.

12.2. Meroanyeckue yKkazaHus JJisi IPoBeIeHUs1 JIa0OPaTOPHBIX 3aHATHI

JIaGoparopHbie pabOTHl UMEIOT LENIbI0 O0YUNUTh CTYAEHTOB METOJaM SKCIIEpH-
MEHTAJbHBIX HCCJIEIOBAHUM, NMPUBUTH HAaBBIKM aHAJIM3a M OOpPabOTKH IMOITYYEHHBIX
JTAHHBIX MPU paboTe ¢ JTaOOPaTOPHBIM OOOPYIOBAHUEM, BBIUUCIUTEIHHOU TEXHUKH.
Ha naGopaTopHbIXx paboTax 3aKperiieTcss TEOPETUUYECKUN MaTepual, MOTyYEHHBIH
IIPU U3yYEHUH OCHOBHBIX BOIIPOCOB JAHHOM JIMCHIUTLITUHBI.

B nauvane nabopaTopHol pa®OThl MHpenofaBaTeib AOJKEH ONPEAEIUTh €ro
eNb, yKa3aTh B3aWMOCBS3b 3aHITHS C Pa3/ielaMd OCHOBHOTO COJIEP)KaHUs AMCIIH-
IUTMHBI, TPOBEPUTH TOTOBHOCTH CTYJCHTOB JJIsi BBIOJHEHHUS AaHHON paboThl. [lpm
MOATOTOBKE K JTa0OpaTOpHON pabOTe CTYJEHT JOKEH U3yUYUTh PEKOMEHOBAaHHBIN K
JAHHOM TeMe mMaTepual Mo YYEeOHUKY U JIaDOpaTOPHOMY IMPAKTUKYMY, HOJITrOTOBUTh
OTYET, KOTOPBIA JODKEH COJepKaTh HaMEHOBaHHE PabOThI, IENb pabOThI, CXEMBI
paccMaTpuBaEeMoOi AIIEKTPUYECKON NN C yKa3aHWEM KOHTPOJIbHO-U3MEPUTEITHHBIX
puOOPOB, pacyETHBIX (HOPMYIT, TAOTHUIIBI JIsI 3AMTMCH OTBITHBIX JTAHHBIX.

[Ipu mocraTouyHON TEXHMYECKOW OCHAIICHHOCTH y4deOHOU JiabopaTtopuu Ka-
deapsl CTyACHTHI BBIOIHSIIOT JA00OPAaTOPHYIO paboTy, MPEABAPUTEIILHO Pa30MBIINCH
1o «Opuramamy», BKIIOYAIOMUM B ce0s 1o 4 — 5 cTyneHToB. Ecnu ke HeT Takoi Tex-
HUYECKOW BO3MOXXHOCTH, TO JiabopaTopHas pa0boTa BBINOJHSETCS cpa3dy Bceil moj-
rpynnoi unm 2 noarpynmnsl. [Ipu 3TOM npenojaBaTenb pacrpenesieT Mexay CTy-
JNEeHTaMU OOS3aHHOCTH IO BBINOJHEHUIO JTAOOpAaTOPHON paldOThI, CTapasch 3anei-
CTBOBATh B pabOTE KaKk MOKHO OOJIBIIIE CTYACHTOB.

[lepen mpoBeneHneM naboOpaTOpHON pabOTHI MpeNoaaBaTelb WIH aCCUCTHPY-
IOIMNA eMy MH)KeHep (Ja0opaHT) yueOHOM 1abopaTopyy MPOBOAUT MHCTPYKTAXK IO
TEXHUKE O€30MaCHOCTH.

[IpenogaBaTens 00s3aH CIEIUTH 32 XOJOM €€ BBHITIOJHEHHS Ha KaXIoM pabo-
4eM MeCTe, 3a COOJIIO/IEHUEM TIPABHII TEXHUKHU O€30MacCHOCTH, KOHCYJIBTUPOBATH CTY-
JIEHTOB TI0 BO3HUKAIOIIUM Y HUX BOIIPOCAM, IOMOTaTh, B BHITOJIHEHUH PAOOTHI.

[lo oxoHuaHuM 1a0OPAaTOPHOTO 3aHATHUS MPENOAaBaTENb TOJKEH MO3HAKO-
MUTBCS C PE3YJIbTaTaMHU, MIOJTYYEHHBIMHU B XOJI€ BHITIOJHEHUS CTyICHTaMH Pa0OTHI.

Bce nmaboparopabie paboThI JOMKHBI OBITH OPOPMIIEHBI B OTAETHEHOM «OKypHa-
Jie 171 JIaOOpaTOPHBIX PabOT». DTO MOXKET OBITh OTIEIbHAS TETPaib, B KOTOPOH CTY-
JICHT Ha OCHOBE METOJUYECKHX PEKOMEHJalui Uid MPOBEACHUs JabopaTOpHOH pa-
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00ThI, pa3paboTaHHbIX Kadeapol, TOTOBUT CBOM NMEPCOHAIBHBIN KOHCIEKT, TU00 OT-
JebHBIN pa3pa0OTaHHBIM M M3JAaHHBIN Kadeapol MakeT KOHCIEKTa JabopaTopHOM
paboThI.

[Tocne cHATHA OMBITHBIX JAHHBIX CTYACHTBHI 00pabaTHIBAIOT PE3YJIbTATHI DKC-
NEePUMEHTA, CTPOAT rpaduku (eciii OHU MPETyCMOTPEHBI B paboTe), 1€Tal0T BHIBOIbI
o pabore.

OxoHYaTeabHO O(POPMIICHHBIE OTYETHI MO JTAOOpPAaTOPHBIM paboTaM 3aluila-
FOTCS CTYJICHTAMU B UHJAUBHUIYAJIIBHOM MOPSIKE B YAChl KOHCYJITALIMM MPENo1aBaTe-
Js1. DTO TO3BOJISIET CTYICHTaM €I1l€ pa3 MOBTOPUTH U OCMBICIUTh MPOWUICHHBI MaTe-
pHrall, a NPEenoAaBaTENIO OLICHUTh CTEIEHb YCBOCHUSA MPOUAEHHOIO CTYAECHTAMHU Ma-
TepHraa.

12.3. MeTozmquKne YKRa3zaHuA AJd NPOBCACHUS TEKYIHICI0 TECTUPOBAHUSA

Texyiee TecTupoBaHUe 11€1€CO000Pa3HO MPOBOAUTH 2 pa3za B TEUCHUE CEMECT-
pa. C ero nmomoIp0 IpoBEPSAETCsS YCBOCHHUE CTYAEHTAaMU Marepuana, NpOHAeHHOTO
3a 6-8 Helenb. JTa MPOBEpKa JIOJKHA OBITh JOCTATOYHO TITyOOKO# ¢ TeéM, 4TOObI 01~
HOBPEMEHHO CITY’KHUTb ITOATOTOBKOM K ITPEACTOALIEMY 3K3AMEHY.

JIoKHO OBITH pa3pabOTaHO HECKOJIBKO BapMAHTOB TECTOBBIX 3aJaHUU C TEM,
4TOOBI OJIM3KO CUASIINE CTYJCHTHI UMENN Pa3Hble BApUAHTBHI.

HeynoBieTBOPUTENBHO HANMCAHHOE TECTUPOBAHUE MEPEIUCHIBAIOTCS CTYJICH-
TaM{ MOBTOPHO IO JPYrOMY BapuUaHTy. Ba’kHbIM MeTOAMYECKUM TpeOOBaHHEM IpPH
IPOBEICHUH TECTUPOBAHMS SIBIISIETCSI CBOEBPEMEHHOE O3HAKOMJIEHHE CTYJEHTOB C
JOMYUIEHHBIMU B HEM OILIMOKAMH.

IIporpammy pa3padorauu:
babuuesa E.JI.,

(moamuce)

OcmonoB O.M., 1.T.H.

(moamuce)
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PEINEH3UA

Ha padouyro nporpammy aucuuiuinabl b1.0.13 «Temsiorexnuka
OIIOII BO no Hanpaaenuto 35.03.06 «Azpounsicenepusny,
HANPABJIEHHOCTh ABTOMATH3AalUs U POOOTH3AaIUsI TEXHOJIOTHYECKUX IIPOLECCOB>
(xBanndukanus BBITYCKHUKA — 0aKaiaBp)

CrymxkuHoit Hatanueit AnexceeBHOH, 3aB. Kadeapoil DiaeKTpocHaOKEHHE U SJCKTPOTEXHU-
ka uMmeHu akageMuka M.A.bynzko ®I'BOY BO r. Mocksbsl «PoccUiiCKU TOCYapCTBEHHBIN arpap-
Hblil yHuBepcuteT — MCXA umenu K.A. TumupszeBa», KaHAUIaTOM TEXHUYECKUX HAYK (Jajiee 1o
TEKCTY PELIEH3EHT), MPOBEJEHa pelieH3Msl paboyell mporpamMmbl AUCHUIUIMHBL «TemoTexHuka»
OIIOIT BO mno nanpasnenuto 35.03.06 — «Azpounscenepusny, HanpaBIeHHOCTh «ABTOMATU3ALMSA
U poOOTH3AIUA TEXHOJOTHYEeCKHX MpoieccoB» (OakamaBpuar) paspadorannoit B ®I'BOY BO
«Poccuiickuii rocynapcrBeHHbli arpapsbiii yHuepcurer — MCXA umenun K.A. TumupszeBa», Ha
Ka(eape TEIIOTEXHUKH, THIPABIUKU U dHeproodecnedeHus npeanpusatuil (pazpadorunku — badbu-
yeBa Enena JleonunosHa, ct. npenogasarens kadeapsl TI' u D0I1 u OcmonoB Opo3mamatr Mama-
cajMeBuY, JI.T.H., mpodeccop kadeapsl TI" u DOIT).

PaccmoTtpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEIYIOIUM
BBIBOJIAM:

1. IlpenbsaBnennas pabouas nmporpamMma aucuuiiiuHel « TemnorexHukay (nanee mo TEKCTy
[Tporpamma) coomeemcmeyem tpeboBanusm ®I'OC BO no nampasnenuto 35.03.06 — «Azpoun-
Jcenepusny. llporpamma codepoicum BCe OCHOBHBIE Pa3feiibl, coomeemcmeyen TPeOOBaHUSIM K
HOPMAaTHBHO-METOJMUECKUM JIOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansnocmey yaeOHON AUCUUIUIMHBI B paMKax peayu-
saruu OIIOII BO we noodaesxcum commenuio — DUCHUILUIMHA OTHOCHUTCS K OOS3aTeNbHON 4acTH
yuebHoro nukia — b1.0.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 35.03.06 — «Azpounsicenepusny

4. B coorBerctBuu ¢ [Iporpammoii 3a mucuurumHoi «TemjioTeXHUKa» 3aKperuieHbl 3
komnemenyuu. [ucuuninnna «Tensorexunka» u npexacrasieHHas [Iporpamma cnocobna peanu-
306amb MX B OOBSIBICHHBIX TpeOoBaHUsAX. Pe3ynpTaThl 00ydeHus, npeacrapieHHse B [IporpamMme B
KaTeropusx 3HaTb, yMETh, BIAJECTh coomeemcmsyom CreuprKe U COACPKaHUIO JUCHUIUIMHBL U
0eMOHCMPUPYIOM 803MOHNCHOCHb TIOTYUEHHUSI 3asIBJICHHBIX PE3YJIbTAaTOB.

5. O6wmas Tpyn0EMKOCTh MUCHUILTNHBI « TenIoTexHuKa cocTaBisieT 3 3a4ETHBIX €IMHUIIBI
(108 vacoB/u3 HUX TpakTHYecKas MoAroToBka 0).

6. Mudopmarus o B3aMMOCBSI3U U3y4aeMbIX JUCHUIUIMH M BONPOCAM MCKIIOYEHUs J1yOnu-
pOBaHMs B COAECpPXKAHUM TUCLUILUINH coomeemcmeayem nerctBurenbHocT. Jucnumnmza «Temiio-
TeXHHMKa» B3auMocBs3aHa ¢ Apyrumu qucuuiuimHamu OIIOIT BO u Yye6GHoro miana mno Hampas-
nennto 35.03.06 — «Aepounsicenepusn» v BO3MOKHOCTH TyOIUPOBAHUS B COIEPIKaHUH OTCYTCTBYET.

7. llpencraBnennas IlporpaMma mpeanosiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH, UCIOb3YEMbIEe IPU PeaTn3allii pa3IndHbIX BUJIOB yueOHOU padoTsl. dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_coomeemcmeyiom crieliupuKe TUCIUIIIUHBI.

8. Ilporpamma mucuurumHbl «TemyioTeXHUKay» TPEANoaraeT 3aHsATHS B WHTEPAKTUBHON
dopme.

9. Bwuapl, copepkaHue M TPYJOEMKOCTh CAMOCTOSITEIIHHON PaOOTHI CTYJEHTOB, TPEACTaB-
nennbsle B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpKa-
mmMcest Bo @T'OC BO wnanpasienns 35.03.06 — «Azpounaicenepusny.

10. IIpencraBnennsie u onucanHble B IIporpamme Gopmbl mexywel OUEHKH 3HaHUH (BBI-
MOJIHEHUE U 3allUTa JJabopaTOpHBIX paboT, OMpoc, Kak B GopMme oOCYKIEHHUS OTIENbHBIX BOIMpPO-
COB, TaK ¥ BBICTYIJICHUS, yUaCTHE B TECTHUPOBAHUH, BBINOJIHEHUE pacueTHO-TpapuuecKoi paboThl U
ayIUTOPHBIX 3aJaHUSX - paboTa ¢ TEXHUYECKOW JHUTepaTypoi), coomeemcmsyrom crenupuke
JUCLUIUTMHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

dopMa MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, IpeaycMoTpeHHas IIporpammoit,
OCYILECTBIIsIETCS B (hOpMe 3K3aMEHa, UTO coomeemcmeayent CTaTyCcy AUCHUILTUHBI, KaK JTUCIUITIIN
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HBI 00513aTe/BHOM yacTh yue6HOro uukia — 51.0 ®rocC BO Hanpasienus 35.03.06 — «Azpoun-
Jcenepuan.

11. ®opMsI OlIeHKH 3HAHMI, IPECTABICHHbIE B IIporpamme, coomeememeyiom crenuguke
JUCIHUILTAHBL ¥ TPeOOBAHUSM K BBITYCKHHKAM.

12.  VwuebGno-merommueckoe obecreyeHne AUCIHIIIMHDL IPEJICTAaBIEHO: OCHOBHOH JHTe-
patypo#t — 2 ucrounuka (6a30Bblit yueGHHK), AOMOTHUTEIBHOMN JIMTepaTypor — 9 HauMeHOBaHHMi,
HCTOYHHKOB CO CCBUIKOH Ha 3JIEKTPOHHbIE PECYPCHI, Wutepner-pecypesl — 8 ucTounuka u coom-
sememeyem tpebosanusm ®I'OC BO nanpasnenns 35.03.06 — «Azpounicenepuny.

13. MarepuanbHo-TexHuYecKoe obecreuenne AMCLMIUIAHBL  COOTBETCTBYET CrelupuKe
AucuMIIHHEL « TennoTexHukay u o6ecnednBaeT HCMoIb30BaAHME COBPEMEHHBIX 00pa30BaTENbHBIX,
B TOM YHCJIE HHTEPAKTUBHBIX METOJIOB O6YYEHH S,

14. MeTosmyeckue peKOMEHIaMH CTyAEHTAM H METO/IMYECKHE PEKOMEHALIMH TIPEero/aBa-
TE/SIM IO OpraHu3aluu 06y4eHus MO MMCUMIUIMHE JAT NPEACTABIEHHE O cnenuduke obyueHus
no aucuumiuge «Tenmorexnukay.

OBIIHUE BBIBO/IbI

Ha ocHoBanuu npoBenennoit penensun Moxuo cienars 3aKIIIOYEHHE, YTO XapaKTep, CTPyK-
Typa H cozepxanue paboyeii nporpamms! quctumnmunsl «Tenmorexuukay OO BO 110 Harpas-
nenuio 35.03.06 — «Azpounsicenepuny, HalpPaBJICHHOCTh «ABTOMATH3AUMSA U POGOTH3ALMS Tex-
HOJIOTHYECKHX MPOUEccoB» (KBATH()HKALMS BBITYCKHHKA — GakanmaBp), paspaGoranHas BaGuue-
Boit E.JI., ct. mpenonaBarenem kadenper TI' u DOIT u OcMOHOBEIM O.M., n.1.1., npoeccopom xa-
denpsr TT u DOI1 cootBeTcTBYeT TpeboBanusm PI'OC BO, coBpeMeHHBIM TpeOOBaHHUSIM 5KOHO-
MHKH, pbIHKA TPyJa W NO3BOJIMT [pH €& pealu3alldy yCIEUHO 06eceunTh (bopmupoBanue 3ass-
JICHHBIX KOMIICTCHIMH (HHAMKATOPOB IOCTHKEHHS KOMITETEHIHH).

Penensent: Crymxuna Hatanus AntexceeBHa, 3aB. Kapeapoit OJleKTpocHaGKEHHE U HIEKTPOTEX-
HHUKa UMEHM akanemuka U.A.Bymko ®I'BOY BO r. Mockssl «Poccuiickuii rocyuap-
CTBEHHBI! arpapHbIi yH%cm = MCXA umenn K.A. Tumupssesay, kanmumar

4

TEXHUYECKHX HAYK 2% “pH L9 2021

(noanucpy
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