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AHHOTAIIUA

paboueii nporpamMmbl yueOHou aucuuiiinibl 51.0.12 «Temnorexuuka
IJIS1 MOATOTOBKY 0aKaJIaBPOB 110 HANIPABJIEHUIO NOAT0TOBKH
35.03.06 — ArpouH:keHepusl,
HanpasJieHHOCTH TexHUYecKHe CUCTEMBI B arpoOu3Hece

Heab ocBoeHMs IMCUMIUIMHBI: TMPUOOPETEHHE CTYACHTAMU YMEHUN U
HAaBBIKOB, MO3BOJIIIOIIMX OINPENEIATh KPYr 3aJad B paMKax MOCTABICHHOM LEIU U
BBHIOMpaTh ONTHUMAJIBHBIE CIOCOOBI MX pELICHUs, pellaTh THUIOBBIE 3aJlayu
npo(hecCHOHANBPHOM  JESATENIbHOCTH HAa OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB
MAaTEMATHYECKUX W  €CTECTBEHHBIX HAyK, Y4YacTBOBaTb B  MPOBEACHUHU
DKCIICPUMEHTAIIBHBIX ~ HMCCIEAOBAHMM  JJII  MOJTOTOBKM K  BBIIIOJHEHUIO
IIPOU3BOICTBEHHO-TEXHOJIOTMYECKON AEATEIIBHOCTH.

MecTo AUCHUIIMHBI B Y4eOHOM ILIaHe: JUCIUIUIMHA BKIIIOYEHA B 00s13a-
TEJIbHYI0 YacTh YY4EOHOTO IJIaHa Mo HarpasieHuto noarotoBku 35.03.06 — Arpoun-
*eHepus, ukia b1.0, qucuuiuinHa ocBauBaeTcs B 5 ceMecTpe.

TpeOoBanus K pe3yjbTaTaM OCBOCHHMS TUCHHUIUIMHBI: B PE3YJIbTATE OCBOE-
HUS TUCHUTIUTMHBI (QOPMUPYIOTCS CIIEAYIONINE KOMIETEHIIUU (MHIUKATOPBI TOCTUKE-
Hug 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 CHUCTeMax. BTopoil 3akoH TepMmoauHaMuku. 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 TIOHSATHUS M ONpEIENICHUs TeopuH Terooomena. TemnonpoBogHocTs. Kon-
BEKTUBHBIN TeriooomeH. TermooOomen uznyuenueM. Termonepenava. TermiooOMeH-
HBIC armapaTbhl U OCHOBBI UX pacuera. TOIUIMBO U pacueTsl npoueccoB ropenus. Ko-
TEJIbHbIC YCTAHOBKU. BEHTWISIIIMSA M KOHIWUIHMOHUPOBAHUE BO3/lyXa B MOMEUIEHUAX
3IaHUN U COOPYKEHUM.

Oo0wmas TpynoemMkocTsh Aucuumiannbl: 108 vaca/3 3au. e.

IIpoMeKyTOYHBIN KOHTPOJIb: DK3aMEH



1. IIEJIb OCBOEHMSI JUCIIATLIAHBI

L[GJIBIO OCBOCHHUA AHMCHHUIIIIMHBI «TennorexHuka» SBISIECTCS HpI/IO6p€TeHI/I€
CTyACHTaMH YMCHI/Iﬁ N HABBIKOB, ITIO3BOJIAIOIMINX OIIPCACIIATH KPYI' 3aaa4 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, YHACTBOBATH B IIPOBCIACHHNUN 3KCIIC-
PUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/Iﬁ AJIs1 TOATOTOBKM K BBIIIOJIHCHUIO ITPOHU3BOACTBCHHO-
TEXHOJOTMYECKOMU ACATCIBbHOCTH.

2. MECTO JUCLMILJIMHBI B YYEBHOM IPOLECCE

Hucrumnaa «TerumoTexanka» BKIIOYEHA B 00513aTEIbHBIN MEPEUYCHD JTUCITH-
IJIMH ydeOHoro 1uiaHa 6a3oBoi yactu 6y10ka b1.0.12. Jluciunnuna « TenaoTexHuka
peanusyetrcst B cootBeTcTBUM ¢ TpeboBanuii ®I'OC, OIIOII BO u YuebHoro miana
o HanpasieHuto 35.03.06 — ArpouH)XeHEepus, HaAIpPaBIECHHOCTh TEXHUYECKHUE CH-
CTEMBI B arpoOu3Hece.

[IpenmecTByomuMU KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oasupyercs
muciuruinHa «TemnoTexHukay, siBisitores: Mmatemartuka (1 u 2 kype, 1, 2 u 3 cemect-
pol), pusuka (1 u 2 xype, 2, 3 u 4 cemectpsl), xumus (1 xKype, 1 cemectp), maTepua-
JIOBEJICHUE M TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepuanioB (1 u 2 kypc, 2, 3 cemecrt-
psl), uHpOopMaTrka u 1udpossie TexHomoruu (1 u 2 xKypc, 2, 3 ceMecTpsl), HaUepTa-
TebHAsI TeOMEeTpUs U UHXeHepHas rpaduka (1 xype, 1 u 2 cemecTpsl), COMPOTUBIIE-
HUE MaTepuasioB (2 Kypc, 3 u 4 cemecTpsbl).

HuciuminHa «TennoTexHuka» sIBISETCS OCHOBOIOJIAraroleld U3ydeHHsl clie-
OYIOMMX AUCHUIUIMH: «DJIEKTPOTEXHUKA M AJIEKTPOHHKA», «TeXHomoruss peMoHTa
MalmuHy, «TexHudeckas sKCIulyaTalusy», «JIEKTPONPUBOA M 3JIEKTpooOOpya0Ba-
HUE» «OCHOBBI TEOPUU U TEXHOJIOTMYECKUE CBOMCTBA MOOMJIBHBIX 3HEPreTHYECKUX
CPEIICTBY.

Oco0eHHOCThIO AMCLUMILIMHBI SIBISIETCS HE TOJIBKO €€ TEOPETHUECKOe, HO U
MPUKIIATHOE 3HAYCHUE MPHU TTOJITOTOBKE OaKaaaBpOB IAaHHOTO MTPOQUIIS.

Pabouast mporpamMmma qucturinHbl « TeTIOTEXHUKAY 71 UHBATUAOB U JIUIL C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbsI pa3palbaThIBa€TCs WHIWBUIYAIBHO C
y4€TOM OCOOEHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHS, UHIUBUIYAIbHBIX BO3MOXKHO-
CTE€H U COCTOSTHUS 37J0POBbS TAKMX 00YYarOIIHXCS.

3. [IEPEYEHG [INIAHUPYEMbBIX PE3YJIbTATOB OBYYEHUS IO IUCHUILIUHE,
COOTHECEHHBLIX C INTAHUPYEMBIMHU PE3YJBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OGpazoBatenbHbIe pe3yJIbTaThl OCBOCHUS TUCIUIUIMHBI O0YYarOIUMCS, TIPE/I-
CTaBJICHEI B Ta0uIe 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

JATH KPYT 3a/1a49 B
paMKax IIOCTaBIICH-
HOM II€JIA U BBIOH-
patb ONTUMAaIEHEIE
CrocoOBI UX perre-
HHS, UICXO U3 JIeii-
CTBYIOIIMUX MPaBO-
BBIX HOPM, HMEIO-
IIUXCS PECYPCOB U
OrpaHUYEHUN

JICHHOH LIeJIN TPOEKTa COBOKYITHOCTD B3aH-
MOCBSI3aHHBIX 337124, 00€CIEYNBAIOIINX €€
noctmxeHue. OnpenernseT 0XXKuiaeMble pe-
3yJIBTAThl PEIICHNS BBIACICHHBIX 3a1ad.

aHanm3a mpooiemM

BEIOOp TyTel e€ MOCTIKEHUS,
HPUMEHSATH II0JIy4eHHBIC 3HA-
HHS VIS OTIpEACNCHuUs, HopMy-
JIMPOBaHHMS M PELICHHS TEIIO-
TEeXHUYECKHX 3a1a4 IPH perie-
HHU TCIIOTCXHHUYCCKUX 3aa4

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 METO/BI U IPUEMB] | CTABUTH LIEJIb U OIPEIENATD CcrocoOHOCTBHIO 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 penieHue KOHKpeT-
HOM 3aJja4¥l MPOEKTa, BBIOUPAast ONTHMAIb-
HBII CIIOCO0 €€ pelieHus, HCXOIs U3 JIeH-
CTBYIOILIUX MPABOBBIX HOPM U UMEIOLITHXCS
PECYpCOB U OTpaHUYEHUN.

OCHOBHBIE HOPMATHUBHBIE J10-
KYMEHTBI, IIPUMEHSIEMbIC [IPU
TEIJIOTEXHUYECKUX pacdeTax
YCTPOMICTB, IPUMEHIEMBIX B
0Tpaciu

UCIIONIb30BaTh CXeMbl U rpadu-
KU TIPH PELICHHH TeIUIOTEXHU-
YEeCKUX 33/1a4, IPUMEHSTh Jna-
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 TeIIoMaccoobMe-
Ha.

VYK-2.3 Perraer KOHKpeTHBIE 33124 ITPOSKTA
3asBJIEHHOTO KaueCTBa U 32 YCTAHOBIICHHOE
BpeMs.

MPUHLIMIIBI IeUCTBUS U YCTPOU-
CTBO TETJIOPHEPTeTHUECKUX
YCTaHOBOK U TEIJIOUCTIONb3Y-
IOLUX YCTPOICTB

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

METOJIUKON BBIOOpA TEIUIOre-
HEpHUPYIOIIEr0 M  TeIJIoHC-
MOJIL3YIOIETO 000PYIOBAHUS

VK-2.4 [Ty6audHOo mpeacTaBiseT pe3yibTa-
ThI pEIICeHNUs KOHKPETHON 3a]]a4uM MPOEKTa.

CHocOOBI MCTIOJIB30BAaHUS KOM-
MBIOTEPHBIX W HH(OPMAILMOH-
HBIX TEXHOJIOTMU B IpakTHye-
CKOW JesITeIbHOCTH; TEXHOJIO-
rud  00pabOTKH, TepepadoTKH
W XpaHEHWS Ppa3INYHOW WH-
¢dopmarun (TEKCTa, DIEKTPOH-
HBIX TIPE3eHTAalui, 3JIEKTPOH-
HBIX TaOJHII, 6a3 JaHHBIX).

00pabaThIBaTh TEKCTOBYIO Ipa-
¢uueckyro HHPOPMAIHIO,
ANIEKTPOHHBIE TAOJIHIIBI, CPEI-
CTBa NEKTPOHHBIX IPE3EHTa-
U, IpeACTaBIsITh HHpOpMa-
ILIMIO O Pe3yJibTaTax Mnpodeccu-
OHAJIBHOH JEeSTEIBHOCTH B
JNEKTPOHHBIX IOKYMEHTax 1
MYJIbTUMEAUNHBIX [IpEe3eHTa-
USX.

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

6




pedepaToB

2. OIIK-1 CIOCOOEH penath OIIK-1.1 [leMOHCTpHpYET 3HAHUE OCHOB- | OCHOBHBIC 3aKOHBI TEPMOJIMHA- | HCIIOJIb30BATh OCHOBHBIE 3aKO- | TOTOBHOCTBIO HCIIOJIb30BATh
THUIIOBBIE 3a]a4H HBIX 3aKOHOB MaTeMaTHYECKHUX U eCTe- MUKH U TETJI000MEHa HBI TEPMOJMHAMHKH U TEIUIO- | OCHOBHBIE 3aKOHBI TEPMOJIH-
npodeccHoHaNBHOIN | CTBEHHBIX HAayK, HEOOXOAMMBIX JUIS pelie- MaccooOMeHa B pacdyerax HaMUKH U TEIIOMaccooOMeHa
JesTeIbHOCTH Ha HHS TUITOBBIX 33714 PO eCcCHOHANBHOM B IIpodeCCHOHAIBbHOI nes-
OCHOBE 3HAHHH OC- | ACSATEIHHOCTH. TEIBHOCTH
HOBHBIX 3aKOHOB OIIK-1.2 Hcmonp3yeT 3HaHUS OCHOBHBIX OCHOBBI IIPE00OPa30BaHUS PHEP- | METOJIBI PEIICHUST CTaHIapT- CIOCO0aMH pacdeTa KOJIde-
MATEMaTUYECKUX M | 3aKOHOB MaTeMaTHYECKHUX M €CTECTBEHHBIX | THH, TSPMOIUHAMUYCCKUX HBIX 3a/lay B arpOUHKCHEPHH | CTBA TEIIOTHI, HABBIKAMHU
€CTECTBEHHBIX HAYK | HAayK IJIA PEILCHUS CTAHAAPTHBIX 3aJa4 B | IPOLECCOB U LUKIIOB, CBOMCTB HPOSKTUPOBAHHUS TEXHOJIOTH-
C IPUMECHEHHWEM HH- | arpOMHKXECHEPHH. paboYuX Tel, HCHOJIB3yeMBIX B YECKHUX IPOIIECCOB
(hopmaioHHo- CEIIbCKOXO03SIHCTBCHHOM MPOU3-

KOMMYHUKAIIMOHHBIX BOJCTBC, TOpCHUA, CIIOCOOBI
TEXHOJIOTHH TemnooOMeHa
OIIK-1.3 IIpumensier HHGOPMAIOHHO- 00OHapy)XHUBaTh HEOOXOIUMYIO | MCIIOJIb30BATh B KAUYECTBE MC- | 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-
HHWU THUIIOBBIX 3aaa4 HpO(beCCHOHaﬂLHOﬁ HUS HAYYHO-TCXHUYCCKYIO U MalMOHHbIC PECYPCHI, B TOM MaMHU IMOMCKa CTPYKTYpPUPO-
JeATeIbHOCTH. 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 cCOBpeMEHHBIE METO- | METOIbI, IIPUEMBI, CPEICTBA 00001IaTh, aHAIU3HPOBATh U |METOJAMH IIOUCKa U 00pa-

BaTh B MIPOBEACHUN
IKCIEPUMEHTAITBHBIX
HCCIIEIOBAHUI B
npogeccuoHaTbHOM
IEeATENBLHOCTH

JIbl SKCIIEPHMEHTAIBHBIX UCCIIEIOBaHU 1
UCTIBITaHNH B IPo(ecCHOHAIBHOM NesTelb-
HOCTH.

nosydeHus: HHOPMaIHu, Me-
TOJIBI M TIPUEMbBI CHCTEMaTH3a-
U HHPOPMALUH

BOCIIPUHUMATh HH(OPMALHIO

Ootkn  wmHpOpMAmMHM ~ Kak
BPYYHYIO, TaK ¥ C IPHMEHe-
HHEM COBPEMEHHBIX HHOp-
MAaLHOHHBIX TEXHOJIOTHI

OIIK-5.2 Ilog pyKOBOJICTBOM CIICITHATTCTA
OoJiee BBICOKOI KBaM(UKALINK y4acTBYET B
MPOBEACHUH YKCIICPUMEHTAIBHBIX HCCIIe-
JIOBAHUSX MPOIIECCOB U MCIBITAHHUIX B
podecCHOHANBHON JAesITeTbHOCTH.

OCHOBHEIC ITPHEMBI 00padOTKH
U 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 PacnipeesieHue TPYA0EMKOCTH JMCHUIJIMHBI 10 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
Buna yueOHo# padoThI 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 dK3aMeHOM 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
camocmosimenbHoe uU3yueHue 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 pa3iesioB U TeM THCHMILIHH 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 UJICATHHBIX 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. TepmoguHaMUYECKHE 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
J | I3 | JIP |[IIKP | TopHasn
HaumeHoBaHue pa3iesioB M TeM IUCHUIIMH Bcero
padora
CP
Tema 4. OcHOBEI ITOJIOKEHUA TeII000MeHa. Termio-
MPOBOJIHOCTh. OCHOBHBIE MMOJIOKEHUS TEOPUH T10- 146 2 5 6.6
JI0OMs ¥ €€ MPUMEHEHHE JIJIS1 OTIMCAHUS TETIO0T- ! '
JladH.
Tema 5. TermooOMeH u3nydenuem. Temronepempaya. 19 2 10 7
TemooOMeHHBIC anmapaThl U OCHOBHI HX pacyera
Pasznea 3. TenodHeprernyeckne yCTaHOBKHU 12 2 2 8
Tema 6. ToruMBO U pacyeThbl MPOLIECCOB TOPEHMUSL. 12 5 5 8
KorenpHbIE yCTaHOBKH.
Pa3nen 4. IllpumeHeHue Tema0Thl B CEJIbLCKOM XO- 24 4 6 14
3lcTBE
Tema 7. BeHTHIIALNSA U KOHAULIUOHUPOBAHUE BO3AY- 24 4 6 14
Xa B IOMEIICHUAX 30aHUM U COOPYKEHUM.
KoHcyabTanum nepea 3K3aMeHOM 2 2
KonrakTHasi pa6oTa Ha MPOMEKYTOYHOM 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 TOHATHS U onipeneneHus. [lepBriil 3akoH TepMoInHaMukH. Hc-

CJIEAOBAHUE TEPMOJIUHAMUYECKUX MPOLIECCOB UJICATBHBIX I'a30B B 3aKPbI-

TBIX CUCTEMAX.

[IpenmeT TeXHUYECKOW TEPMOAMHAMHUKHM M €€ METOAbl. TepmMoauHamMuye-
ckas cucreMa. [lapamerpsl cocTossHusl. PABHOBECHOE M HEPABHOBECHOE COCTOSI-
HUE. YpaBHEHHUE COCTOSIHUSI UJEaIbHOTo rasa. Termnora u padoTa Kak (OpMBI
nepenadyn dHepruv. TepMoJuHaAMHUYECKH mpouecc. PaBHOBECHBIE M HEPABHO-
BecHbIe Mporiecchl. OOpaTtumbie U HeoOpaTumbie rpoiecchl. Kpyroseie nporiec-
cel (uukibl). CnocoObl 3aJjaHusl COCTaBa CMECH, COOTHOILICHHS MEXYy Macco-
BBIMHU, 00bEMHBIMU U MOJIHBIMHU J0JIAMU. [[OHATHE MaplUanbHOTO JABICHUS U
napiyaibHOro o0béMa KoMmMImoHeHTa B cMmecu. 3akoH JlampToHa. Kaxkymiasics
MOJISIpHAsi Macca U ra3oBasi MOCTOSIHHASA CMeCH, (JOPMYJIbI I UX BBIYUCIICHUS.
TermoeMkocTh Ta30BOM cmecu. MaccoBasi, 00beMHasi U MOJISIpHAsi TETJIOEMKO-
cTi. TermoeMKOoCTh MpU MOCTOSIHHOM OOBEME U MOCTOSTHHOM JIaBJICHHUH. 3aBU-
CUMOCTh TEIJIOEMKOCTH OT TeMmepaTypbl U JaBiieHus. CpenHsisi U UCTHUHHAs
TEIUI0eMKOCTH. DOpMyIIbl U TaOJIUILIBI JISl OTPEICTICHUS TEMIIOEMKOCTH.

CyIIHOCTh MEPBOr0 3aKOHA TEPMOJAMHAMUKU. DOPMYIUPOBKA U AHAIUTHU-
YECKOE BBIPAKEHUE MEPBOT0 3aKOHA TEPMOJMHAMUKY JJISI 3aKPBITHIX CUCTEM. -
V u T-S quarpammel. YpaBHEHHE MEPBOr0 3aKOHA TEPMOJUHAMUKH JIJIsI TTOTOKA.
BripaxxeHrne mepBoro 3akoHa TEPMOJMHAMMKHU JJIsI TTIOTOKA MPUMEHUTEIBHO K
Pa3JIUYHBIM TEPMOJAUHAMUYECKUM YCTPOUCTBAM.

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 ainabaTHBIN KaK YacTHBIE CIy4au MOJUTPOIHOIO MpoIecca.
N300paxkeHne 3TUX MNPOUECCOB B P-V U T-S koopAuHaTax. XO0J MOJIUTPOITHOTO
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 1 0OpaTHBIE KPyTrOBbIE IPOLECCHI (LUKIIBI). TepMOIMHaMUYECKUE
IUKJIBI TETJIOBBIX M XOJOAMIbHBIX MamuH. CyIHOCTh U (YOPMYITHPOBKU BTOPO-
ro 3aKOHa TEPMOJAMHAMHKN NMPUMEHUTEIBHO K TEIUIOBBIM U XOJOAWIBHBIM Ma-
mmHaM. Tepmudeckuit KIIJ[ n xonoauneuseiii koadduuent. [Ipsmoii u obpat-
HBIN 0OpaTuMble UKIBI KapHO 1 aHanmu3 UxX CBOMCTB. AHAIMTHYECKOE BBIPAXKe-
HUE BTOPOIO 3aKOHA TEPMOJMHAMUKHU. VI3MEHEHHe SHTPONUHU B HEOOpaTHUMBbIX
nporneccax. Mi3MeHeHne SHTPONUHU B U30JMPOBAHHON TEPMOJMHAMUYECKOU CH-
cTeMe. DKceprus

[Tpunuun pevictBus nopmHeBbix JIBC. lonyuieHusi, IpUHUMAEMBbIE MPU
(dopMynupoBke noHsTHE «uaeanbHbli UK JABCy». LIukiasl ¢ ©30XOpHBIM, H30-
OapHBIM U CO CMEUIAHHBIM MOJIBOAOM TEIUIOTH. M300paxkeHne LUKIOB B P-V U
T-S xoopauHaTax. JHEpreTuyeckue xapakrepuctuku u repmuyeckue KI1/I uuk-
noB JIBC. CpaBHUTENBHBIN aHAIN3 TEPMOANHAMUYECKNX HHUKIO0B J[BC.

Omnpenenenue kommpeccopa. Knaccudukamuss KoMOpeccopoB U MPUHITUT
ux neicteud. TemnoBele, AMHAMUYECKHE U 00bEMHbBIE KOMIpeccopbl. OTHOCTY-
NEHYaThId KOMIIPECCOP C U30TEPMHUUECKUM, aIUa0ATHBIM U MOJIUTPOIHBIM CXKa-
tueM. 3o0paxenue B p-v u T-s KoopauHaTax TEPMOAMHAMUYECKUX MPOLECCOB,
MIPOTEKAOIINX B KOMIIpeccopax. MEPTBOE MPOCTPAHCTBO U €T0 BIMSHUE HA pa-
60Ty KoMIpeccopa. MHOTOCTyIEHYaThIM KOMITPECCOP

Tema 3. TepMmoauHaMUYeCKe CBOMCTBA peabHbIX 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 mapa. BiakHbIi BO3IyX: OCHOBHBIC Ia-
paMeTpsl U ornpeaenacHus. H-d quarpamma BiIaKHOTO BO3yXa U M300paXKCHUE B
HEW OCHOBHBIX MPOLECCOB U3MEHEHUS MapaMeTPOB BO3AYyXaA.

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

OO01mmast XapaKTepUCTUKA XOJIOAWIBHBIX YCTAHOBOK. XOJIOJAMIIbHBIE areHTHI.
XonoauabHBIA KOY(DPUITUEHT U XOJIOAONPOU3BOIUTENHHOCTD. [IpuHIIUTIHATE-
Has CXeMa M TEPMOJMHAMHUYECKUN LUKJI Ta30KOMIIPECCUOHHOW XOJOAUIBHOU
yCTaHOBKH. [IpyHUOMnmanbHas cxeMa U TEPMOAMHAMUYECKUE LUKIIbI MAPOKOM-
MIPECCUOHHON XOJIOAWIbHON ycTaHOBKH. [loHsiTHE 00 aO0COpOIIMOHHON U Tapo-
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MKEKTOPHON XOJOIMIBHBIX yCTaHOBKAX. TeruoBblie Hacochl. CyITHOCTh 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 TEIUIONPOBOAHOCTU. YcinoBUsA ogHO3HauHOCTH. Koadduument temn-
J0npoBOAHOCTU. CTalMOHApHAs TEIUIONPOBOJHOCTh B OJHOCIOWHOM M MHOTO-
CJIOWHOW IUIOCKOW, IWJIMHIPUYECKON U IIAPOBOM CTCHKAX.

OcHOBHBIE MOJOXKEHUS Teopuu noaodus. 3akoH Heiotona. Koadduument
terootaaud. Kpurepuanbsaeie ypaBHeHus. OnpenenseMblii U ONpPEesonue
KpuTepuu nogobus. Temnoornaya npu cBOOOAHOM U BBIHYKJIEHHOM JIBH)KEHUU
TEIJIOHOCUTETIS.

Tema 5. Teruooomen uznydenueM. Terutonepenayda. TennooOMeHHBIE anmnapaThl U

OCHOBBI HX pacyeTa

OO1mre MOHATHS U OMNpeesieHHs. 3aKOHBI TEIUIOBOTO M3IyuyeHus. Temo-
OOMEH M3JTy4EeHUEM MKy TeJlaMH, Pa3JeJICHHbIMU MPO3pauHON cpeio. 3amiu-
Ta OT u3iydeHus. M3nydenue ra3oB. TemnooOMeH U3JIy4YeHUEM B TOMKAaX U Ka-
Mepax CropaHusl.

Tennonepenaya depe3 MIOCKYI0 U HUIUHAPUYECKYIO cTeHKU. Koadduiu-
eHT Teronepenaun. Kputnuecknil quamMeTp TEIUIOU30ISIUN TAITHAPUIECKOU
ctenku. TeroBas uzossnus. Beibop Marepualia TeIIOBOM U30JISIINH.

Ha3znauenue, knaccuukamusi M CXEMbl TEIUIOOOMEHHBIX —arlapaTroB.
CpenHssi pa3HOCTb TeMIEpaTyp B pEeKymnepaTUBHOM TeIIOOOMeHHUKe. Tero-
BOM pacu€T peKyrnepaTUBHOTO TEIIOOOMEHHHKA. TeroBoil pacyér Tersaoo0-
MeHHUKa cmemeHus. Muatencudukamus termooomeHa. CoBpeMeHHBIE KOH-
CTPYKIIMH TPYyOUaThIX U TUIACTHHYATHIX TETJIOOOMEHHBIX aIlapaToB.

Pa3znen 3 TerosHepreTHUeCKue yCTaHOBKU

Tema 6. ToruBo U pacueTsl MPoOIECCOB TopeHus. KoTenbHbIe yCTaHOBKU

Buapl, cocTaB TOIUIMBA U €r0 XapaKTEPUCTUKU. IIepcrieKTUBEBI TpuMeHeHNs
PA3JINYHBIX TOIUIMB B arpONPOMBIIIJIEHHOM KOMILIEKCE. DJIEMEHTAPHBIN COCTAB
ToruiBa. Teruora cropanus. YciioBHOE TOIUIHMBO. CTPYKTypa TOIUIMBHOrO Oa-
JaHca cTpaHbl U oTpaciu. [[pobiieMa SKOHOMHUU TOIJIMBA U IYTH €€ PELICHUS.
PacueTsl mporieccoB ropeHus >XKHAKOro, TBEPAOrO0 M Ta3000pa3HOTO TOIUIMBA.
OnpeneneHue TEOPETUYECKH HEOOXOAMMOrO KOJIMYECTBA BO3AyXa HJisl CHKUTa-
HUS TBEPAOro, XUAKOTO M razoobpasHoro torumBa. KoadduuueHt u30bITKa
BOo3nyxa. OnpeneneHue 00bEMOB U HTAIBIIUM MPOJYKTOB CrOpPaHUs TOIUIMBA.
H,v - nnarpamma mpoayKTOB CrOPaHHs.

Knaccudukaiusi KOTelbHBIX YCTAaHOBOK, OCHOBHBIE ompenenenus. [Ipun-
LIUMUAJIbHAS CXE€Ma MapOBOW KOTEJIBHOW YCTAHOBKH. TEIJIOBOM M 3KCEpreThde-
ckuit 6anancel, KI1/] kotenbHo# ycranoBkU. [107HBIN U yAeNbHBIN pacxo TOI-
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auBa. CoBpeMEHHbIE CXEMbI KOTEJIbHBIX YCTAaHOBOK. BcromorarenbHble MO-
BEPXHOCTU HarpeBa KoTjoB. BomomonaroroBka. TaromyTeeBoe 00OpyAOBaHUE.
MeponpusTus 1o 3aluuTe OKPYKaroIenl Cpebl.

Pa3znen 4 [IpumeHeHME TEIUIOTHI B CEILCKOM XO3SMCTBE

Tema /. BeHTUIA1IMS U KOHTMIIMOHUPOBAHUE BO3AyXa B TOMEIICHUSIX 31aHUI U CO-
OpPY>KEHHUM.
Muxkpoknumat nomeniennid. OOmas XxapakTeprucTUKa CUCTEM BEHTHIISAIUH.
Pacuér Tpebyemoro pacxoma Bozmyxa. BeHTunsaropsl u ux BbeiOop. KoHmuimo-
HupoBaHue. TemroBoil Gamanc momenieHus. TermIoBble TOTepH MOMEIICHHS |
TEIUIOBBIJICIICHUS B HEM.

4.3 Jlekunu/nadbopaTopHbie 3aHATHS

Tabmuua 4
Conep:kanue JIeKUME/1a00paTOPHOI0 NPAKTUKYMA U KOHTPOJIbHbIE
MepoNnpHUATHS
Ne | HasBanue pa3- Ne u nHazBanme Jexnmii/ dopmMupyembie Bux Koa-
n/n JeJia, TeMbl JIa00PATOPHBIX 3aHATHI KOMIIETEeHIINH KOHTPOJILHOTY  BO
MepONpHUsATHS| YACOB
1. | Pasnen 1. Texunueckasi TePMOAMHAMHAKA 16
Tema 1. OcHoB- | Jlexmus Ne 1 VK-2 (VK-2.1, YK-2.2, VK- 2
Hble NOHATUSI U | OCHOBHBIE MOHITHUS U 2.3, VK-2.4);
ONpEACIICHUS. onpenenenus. [lepserii 3a- | OIIK-1 (OIIK-1.1, OIIK-
[lepBolii 3aKk0H KOH TepMmoauHamMuku. Ilo- 1.2, OTIK-1.3)
TEPMOJMHAMH- | JIUTPOIHBIE MPOLIECCHI.
ku. Mccnenosa- | JlaboparopHas pabora Ne 1 [VK-2 (VK-2.1, VK-2.2, VK-|3amura nabo-| 2
HUE TEPMOJIH- Omnpenenenue temnoémko- 2.3, YK-2.4); OIIK-1 (OIIK- paropHbIX
HaMU4ECKHX cTu Bo3ayxa npu noctosiH- | 1.1, OIIK-1.2, OTIK-1.3) pabor
IIPOLIECCOB HJ€- | HOM JIaBJICHUU
albHBIX Ta30B B | JlaboparopHas padora Ne 2 |VK-2 (VK-2.1, YK-2.2, YK-| 3amwura na6o- 2
3aKPBITBIX CH- Uccnenosanue nonutpon- (2.3, YK-2.4); OIIK-1 (OIIK-| paTopHbIX pa-
cTemMax HBIX MPOIECCOB 1.1, OIIK-1.2, OTIK-1.3) 6ot
Tema 2. Bropoii | Jlexuus Ne 2 YK-2 2
3aKOH TepMoau- | Bropoii 3akon tepmoguna- | (YK-2.1, YK-2.2, VK-2.3,
HaMUKU. JKcep- | MUKH. Dkceprus. Mneans- YK-2.4);
rus. YneanbHple | HbIE UKL ABUTATEIEH OIlK-1
LUKJIBI ABUTAaTe- | BHYTPEHHETO CTOPaHUsI. (OIIK-1.1, OIIK-1.2,
JIed BHYTpeHHe- | TepMoIMHaMUYECKUH aHa- OI1K-1.3)
T'O CTOpaHMS. 713 pabOThl KOMIIPECCOPOB.
Tepmonunamu- | Jlaboparopnas pabota Ne 3 YK-2 (VK-2.1, YK-2.2, | 3ammra nabo- 2
YecKHH aHaInu3 Hccnenosanne naeaabHBIX YK-2.3, VK-2.4); paTopHBIX pa-
paboThI KOM- IIUKJIOB OIIK-1 (OIIK-1.1, OIIK- 6ot
PECCOPOB. 1.2, OTIK-1.3)
Tema 3. Tepmo- | Jlexkuus Ne 3 YK-2 2
TuHaMuueckue | TepMoaMHaMHYEeCKue (VK-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-
[{ukier TypOUH- | HOBOK. LIMKJIBI XOM0MITB- 1.2, OIIK-1.3);
HBIX YCTaHOBOK. | HBIX YCTaHOBOK M TEIUIO- OIIK-5 (OIIK-5.1, OIIK-
[{ukJiie! X0510- BBIX HACOCOB. 5.2)
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e H . Bug Koa-

0 a3BaHue pas- Ne 1 HazBanme JeKmii/ ®opmupyembie

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

MepOonpHsITHsI| YacOoB
IUIbHBIX ycTa- | JJabopaTopnas padora Ne 4 | VK-2 (VK-2.1, YK-2.2, 2
HOBOK U Teruio- | MccnenoBanue npoueccoB Bl YK-2.3, YK-2.4); OIIK-1 | samwura 1a6o-
BBIX HaCOCOB. BOJISHOM Tape (OIIK-1.1, OIIK-1.2, OIIK- paTopHbIX pa-
1.3); OIIK-5 (OIIK-5.1, 6ot
OIIK-5.2)
Jlaboparopnas pabora Ne 5|  VYK-2 (YK-2.1, YK-2.2, 2
HccnenoBanue nporeccon YK-2.3, YK-2.4); OIIK-1 | 3ammura 1a6o-
BO BJIQ)KHOM BO3/yXe (OIIK-1.1, OIIK-1.2, OIIK- paTtopHbIX pa-
1.3); OIIK-5 (OIIK-5.1, oot
OIIK-5.2)

2 | Pasgen 2. OCHOBBI TEOPHH TEILIOOOMEHA 20
Tema 4. OcuoBsbl | Jlexusa Ne 4 YK-2 (VK-2.1, YK-2.2, 2
MTOJIOKEHUS OCHOBBI ITOJIOKCHUS TCII- VK-2.3, YK-2.4); OIIK-1
TeIJI000MEHa. noobmena. Temmonposoa- | (OIIK-1.1, OIIK-1.2, OIIK-

Tennonposoa- | HocTs. Termmoornaya 1.3); OIIK-5 (OIIK-5.1,

HOCTh. OCHOB- OIIK-5.2)

Hble TIoN0KeHus | JlaboparopHas padora Ne 6 | VK-2 (YK-2.1, YK-2.2, | 3amwura na- 3

Teopuu 1og00us | Onpenenenue 3apucumocti| YK-2.3, VK-2.4); OIIK-1 | GopatopHbix

U €€ IIpUMEHe- ko3 dunuenta temwonpo- | (OIIK-1.1, OIIK-1.2, OIIK- pabor

HUE JUJIs OIKCa- | BOJHOCTHU BO3yXa OT TeM- 1.3); OIIK-5 (OIIK-5.1,

HUS TEIIOOTAA- | epaTypsl METOJOM Harpe- OIIK-5.2)

9u TON HUTH.
JlaGoparopnas padora Ne 7|  YK-2 (VK-2.1, YK-2.2, | sammra nabo-| 3
Omnpenenenue koxdpuiu- YK-2.3, YK-2.4); OIIK-1 | paTopHbIX pa-
€HTa TEeIUIO0TJa4yu MIPU (OIIK-1.1, OIIK-1.2, OIIK- oor,
€CTECTBEHHON KOHBEKILIUU 1.3); OIIK-5 (OIIK-5.1, | TCeCTHPOBAHHC

OIIK-5.2) Nel

Tema 5. Terno- | Jlexmust Ne 5 YK-2 (VK-2.1, VK-2.2, 2

obmen u3nyuye- | TerumooOmen mznyuenuem. | YK-2.3, YK-2.4); OIIK-1

nueM. Ternomne- | Teruonepenaua. Termnoo6- | (OIIK-1.1, OIIK-1.2, OTIK-

penada. Temno- | MEHHBIE allapaTbl U OCHO- 1.3); OIIK-5 (OIIK-5.1,

oOMEHHBIE aIl- BbI X pacyeTa OIlK-5.2)

napaTsl M OCHO- | JlaboparopHas pabora Ne 8 | VK-2 (YK-2.1, YK-2.2, 2

BBl UX pacyera Omnpenenenue koxdpuiu- YK-2.3, YK-2.4); OIIK-1 | 3ammura 1a6o-
€HTA U3JTy4YCHUS U UHTE- (OIIK-1.1, OIIK-1.2, OIIK- paTtopHbIX pa-
rpanbHoil crenenn yepHots] 1.3); OIIK-5 (OIIK-5.1, 6ot
TBEPIOTO Tea OIIK-5.2)
JlaGopatopHas padora Ne 9 |  VK-2 (VK-2.1, YK-2.2, 2
Omnpenenenne kodppunu- | YK-2.3, YK-2.4); OIIK-1 | saumra naGo-
enTa teronepenayn npu | (OIIK-1.1, OIIK-1.2, OIIKA paropHbIx pa-
BBIHYKJICHHOM T€YEHUU 1.3); OIIK-5 (OIIK-5.1, oot
XKHJIKOCTH B TpyOe OIIK-5.2)
Jlaboparopnas pabota Ne YR2 (VR-2.1, YK-2.2, 3
10 - YK-2.3, YK-2.4); OIIK-1 | 3amura a6o-
HcnpiTanue miacTHHYATOTO (OTIK-1.1, OTIK-1.2, OTIK patopuix pa-
TEMI000MEHHUKA 1.3); OIIR=5 (OIIK-5.1, bot

OIIK-5.2)

Jlaboparopnas pabota Ne VYK-2 (YK-2.1, YK-2.2, | 3ammra na6o-| 3
11 YK-2.3, YK-2.4); OIIK-1 | patopHbIx pa-

HcnibiTanne KoxyxoTpyo-

(OIIK-1.1, OIIK-1.2, OIIK+

00T
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. Bug Koa-

Ne | Hasanue pas- Ne u Ha3Banme Jexknmii/ dopmupyembie

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

MepOonpHsITHsI| YacOoB
HOTO TEMJI000MEHHHKA 1.3); OIIK-5 (OIIK-5.1,
OIIK-5.2)

3 | Pa3nen 3. TemnosnepreTuvyeckue yCTAaHOBKH 4
Tema 6. Torumn- | Jlexmusa Ne 5 YK-2 (VK-2.1, YK-2.2, 2
BO U PacyeThl TommBo 1 pacdersl Ipo- VK-2.3, YK-2.4); OIIK-1
MPOIECCOB I'o- neccoB ropenus. Korens- | (OIIK-1.1, OIIK-1.2, OITK-
penus. Korenb- | HblEe yCTaHOBKH. 1.3); OIIK-5 (OIIK-5.1,

HBIC YCTaHOBKH. OIIK-5.2)
UlaboparopHuast pabora Ne 12|  VK-2 (VK-2.1, YK-2.2, 2
Ucnbitanue oronurensho- | YK-2.3, YK-2.4); OIIK-1 | samura  na-
BeHTWIA-LMOHHOTO arpera- | (OIIK-1.1, OIIK-1.2, OIIK 6oparopusix
ta COO-20 1.3); OIIK-5 (OIIK-5.1, | pabor
OIIK-5.2)

4 | Pasnen 4. IpuMenenne TEJIOTHI B CeJbCKOM X03sIiCTBE 10
Tema 7. Beutu- | Jlexumsa Ne 7 VK-2 (YK-2.1, YK-2.2, 2
JIsnud 1 Kouau- | CucTeMbl BEHTHIISLUY B YK-2.3, YK-2.4); OIIK-1
MOHUpOBaHUEe | momenieHusx 3ganuit u co- | (OIIK-1.1, OIIK-1.2, OIIK-

BO3/yXa B IO- OpYKEHUH. 1.3); OIIK-5 (OIIK-5.1,
MEIEHUX 3a- OIIK-5.2)
HUMl 1 coopyxe- | Jlexmms Ne 8 YK-2 (VK-2.1, VK-2.2, 2
HHUH. Pacuer cucteM BeHTHIISA- VK-2.3, YK-2.4); OIIK-1
107078 (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 BeHTHIISIIINY VK-2.3, YK-2.4); OIIK-1 | 3ammra na6o-
(OIIK-1.1, OIIK-1.2, OIIK4 paropHbIX
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 Bo3nymnbix gymeit | YK-2.3, YK-2.4); OIIK-1 | 6oparoprsix
Ha 0a3e TCIIOBBIX 3aBEC (OIIK-1.1, OIIK-1.2, OIIK- pa6ot,  Te-
1.3); OIIK-5 (OIIK-5.1, | crupoBaHue
OIIK-5.2) Ne2
Tabnuma 5
Hepeqeﬂb BOIIPOCOB IJIA CAMOCTOATECIBbHOI0 H3YYCHUA TUCIHUIIJIHHBI
Ne )Mo T T T Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB /1JIsl CAMOCTOATEILHOIO
n/n HU3yYeHUs

Paszpnen 1 Texnnueckasi TepMOAMHAMUKA

1.

Tema 1.

HHA.

OcHoBHbIE
MOHATUSA W OmpeJene-
IlepBbIil  3aKOH
TepMoauHamMuku. Hc-
CJIEIOBAHUE TEPMOAU-
HaMHYECKHX TIpOIEC-
COB WJICAIBHBIX I'a30B

Enununst n3mepenusi. COOTHOIIEHUST MEXIY MAacCOBBIMH, OOBEM-
HBIMU U MOJIBHBIMH JOJIIMU CMECH. Ka)I(yHIaSICH MOJIApHasa Macca u
ra3oBasi IOCTOSIHHAsI cMecH, (OpMyJbl A UX BblUMCIeHUs. Dop-
MyJbl ¥ TaOJUIBI JUIsl OnpeAeneHust cpenHelt TeruoeMkocTH. Oc-
HOBHbIE TE€PMOJIMHAMHUYECKUE TMPOLECCH: M30XOPHBIN, N300apHBbIi,
M30TEPMUYECKUIA U anabaTHBIN KaK YaCTHBIC CIIydau MOJUTPOITHO-
ro npouecca. M3006paxkeHue 3TUX IporeccoB B P-V U T-S KOOpauHA-
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Ne

Ne paznena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO

n/n U3y4YeHUs

B 3aKpHITHIX cucTemMax | Tax. YK-2 (YK-2.1, YK-2.2, VK-2.3, YK-2.4); OIIK-1 (OIIK-1.1,
OIIK-1.2, OIIK-1.3)

2. | Tema 2. BTopoii 3aK0H | AHATUTHYECKOE BBIPAKCHHE BTOPOTO 3aKOHA TEPMOJUHAMHKHU. W3-
TEPMOJAMHAMHUKHU. DK- | MCHCHHE HTPOIMH B HEOOpPATUMBIX Ipolieccax. M3MeHeHue sHTpo-
ceprusi.  MpaeanpHble | MMM B HM30JMPOBAHHONW TepMoaWHaMuyeckoil cucreme. OIHOCTY-
IUKIBI  JBUTATENCH | MEeHYAThId KOMIIPECCOP C M30TEPMHUYSCKUM, aauabaTHBIM U TOJIUT-
BHYTPEHHEro  cropa- | ponHsiM cxkarueM. M3zobpaxenue B p-v u T-s koopanHaTax T€pMo-
Hus.  TepMoauHaMu- | JMHAMUYECKUX IPOIIECCOB, MPOTEKAIOMIMX B Kommpeccopax. YK-2
yeckuid aHanu3 pabo- | (YK-2.1, VK-2.2, VK-2.3, YVK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2,
Tl KOMIIPECCOPOB OIIK-1.3)

3. | Tema 3. Tepmoauna- | [IyTu noBbleHNs SKOHOMUYHOCTH APOCHIIOBBIX YCTAHOBOK.

MHYECKHE  CBOMCTBA
peanbHBIX ra3oB.
[ukasl  TypOMHHBIX
yCTaHOBOK.  L{mKJibI
XOJOAMIBHBIX  yCTa-
HOBOK U  TEIUIOBBIX
HACOCOB.

Temnodukanus. TemmopukanmoHHbIe UKIBL. [ a30mapoBbie U
napora3oBbie IUKIIbL. CYIIHOCT TepMOTpaHchOopMaIiH,
kodddurnment npeodpazoanus termnotel. YK-2 (YK-2.1, VK-2.2,
YK-2.3, VK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3); OIIK-5
(OIIK-5.1, OIIK-5.2)

Paznen 2 OcHOBBI TEOPHH TeNJI000MeHA

4. | Tema 4. OcHoBbl 10- | Jluddepennuanbaoe ypaBHEHHE TEIIOMPOBOIHOCTH. Y CIIOBUS OJI-
JIOKeHUsl TeriooOMe- | Ho3HaYHOCTH. CTalmoHapHas TEIJIONPOBOJHOCTh B OJHOCIOWHOMN U
HA. TermnonpoBoa- | MHOTOCIONHOM 11apoBOil cTeHkax. OCHOBHBIC IMOJIOKEHUSI TEOPUU
HOoCcTh. OcHOBHBIE 1O- | mogoOus. Kpurepuansusie ypaBuenus. YK-2 (VK-2.1, YK-2.2, VK-
noxxkenus: teopuu mo- | 2.3, YK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3); OIIK-5
nobus u ee mpumene- | (OITK-5.1, OITK-5.2)
HUE JUISl  ONUCaHMS
TEIJI00TIaY1

5. | Tema 5. Temnoobmen | OOMe MOHATHS M OIpeNeseHUs. 3aKOHbl TEIUIOBOIO H3JIy4eHHS.
nznyyenueM. Temo- | TennooOMeH u3mydyeHHEM MEXAY TelaMU, pa3/ieJeHHbIMU MpO3pay-
nepefaya. TemnooO- | HOM cpenoil. 3amuTa oT u3nyueHus. M3myuyenue rasos. TemnnooOMeH

MCHHBIC armaparbl H
OCHOBEI UX pacucTa

W3JIyYEHHEM B TOIKAX M KaMepax CrOpaHus.

TennoBas m3onsus. Beibop MaTepuana TemnoBoil uzomnsiuu. Temn-
7oBOM pacué€r TermooomMenHuka cmemenus. YK-2 (VK-2.1, VK-2.2,
VK-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. TeniodHepreTu4eckue yCTaHOBKH

6.

Tewma 6. TorunBo 1
pacyeTsl IPOLECCOB
ropenusi. KorenbHbie
YCTaHOBKH.

HCpCHCKTI/IBLI MPUMCHCHUSA PA3JIMYHBIX TOIIJIMB B arpOIPOMBIIIICH-
HOM KomIutekce. [lomHblit u yaenbHbIN pacxon ToruBa. CTpykTypa
TOIUTMBHOTO OanaHca cTpaHsl B oTpaciu. [Ipobiema SKOHOMUU TOTI-
TuBa U myTH ee perieHus. OnpeneneHrne TeopeTUIeckn Heo0X0u-
MOT'0 KOJIMYECTBA BO3AyXa IJIA CXKUTaHHUA TBECPAOro, KUAKOTO U ra-
3000pa3noro TomnuBa. KoadduiumeHnt n3zdbiTka Bo3ayxa. Ompene-
JieHrue 00BEMOB U DHTAIBINHU IMPOAYKTOB CropaHus TOIIJIMBA. H,U -
quarpamma mpoayKkToB cropanus. COBpeMeHHbIE CXeMbI KOTEIbHBIX
YCTaHOBOK. BcnomorareiabHbIe IMOBEPXHOCTU HArpe€Ba KOTJIOB. Bo-
JOTIOATOTOBKa. TsAromyTrheBoe oOOpymoBaHuE. MepompusTus IO
3amuTte okpyxkaromiei cpeasl. 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,
OI1K-5.2)

Pasnen 4. [IppuMeHeHne TeMI0THI B CeJIbCKOM XO0351iICTBE

7. ‘ Tema 7. Beurmrsamus

\ MukpokimMar nomemeHnid. Pacué€r tpedyemoro pacxoja Bo3gyxa.
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Ne
n/n

Ne paznena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO

HU3y4eHHust

Y KOHAULIIHOHUPOBA-
HUE BO3yXa B IIOMe-
LICHUSX 3[JaHUH U CO-
OpYKECHUM.

Bentmisatopsr u ux BeIOOp. TermoBoit OGamaHnc momenieHus. Terio-
BbIC MTOTEPU TIOMEIICHUS U TeruioBbiaeneHus B HEM. YK-2 (VK-2.1,
VK-2.2, YK-2.3, VK-2.4); OIIK-1 (OIIK-1.1, OIIK-1.2, OTIK-1.3);
OIIK-5 (OIIK-5.1, OIIK-5.2)

5. OBPA3OBATEJBHBIE TEXHOJIOT AU

B ocHOBHOM IMPUMCHSACTCA 06T)SICHI/ITCJ]I>HO-I/IJ'IJ'HOCTpaTI/IBHaSI TCXHOJIOTHA O6y-

YCHHUA, B CJIy4aC BBIHYXICHHOI'O IICPCXOJa Ha OHJIAMH 06yquHe MMPUMCHAIOTCA OU-
CTaHIIMOHHBIC O6p330BaTeJIBHBIC TCXHOJIOI'NH.

Tabmauia 6

HpuMeHeHne AKTUBHBIX 1 HHTCPAKTUBHBIX 06p330BaTeHLHLIX TEXHOJIOT Ui

HaumenoBanue HCII0JIB3YyEMbBIX

Jlj;ln Tema u ¢popma 3ansaTHSA AKTHBHBIX H HHTEPaKTHBHBIX 00pa30BaTe/IbHbIX
TexHoJIorui (popm o0yueHus)
1. | Tema 1. OcHOBHbBIE OHATHUSA U JI | IIpoGieMHast TEeXHONOTHSL.
onpeneneHus. [1epBriil 3aK0H JIP | BpuragHo-1abopaTopHbIid METO
TepMoarHamMukHy. MccnenoBanue
TEPMOJUHAMHUYECKHX IIPOLIECCOB
UJICATIbHBIX Ta30B B 3aKPbITHIX CH-
cTemMax
2. | Tema 2. Bropoii 3akoH Tepmoau- | JI | [IpobnemHast TeXHOIOTHS.
HaMUKHU. Dkceprus. MneanbHble HNHpopMalnoHHO-KOMMYHHKALMOHHAs TEXHOJIO-
LUKJIBl IBUTATEJIEH BHYTPEHHETO TUst
cropanus. Tepmonunamuueckuii | JIP | BpuragHo-nmabopaTopHbiii MeTO
aHaJIM3 paboThl KOMIIPECCOPOB
3. | Tema 3. TepmouHaMHUYECKHE JI | IIpoGnemMHast TEXHOJIOTHSl.
cBo¥icTBa peayibHBIX ra3oB. Lukiel | JIP | Bpuragao-mabopaTopHslii METOX
TypOUHHBIX YCTaHOBOK. L{uKIbI
XOJIOIMJIBHBIX YCTAHOBOK U TeTl-
JIOBBIX HACOCOB.
4. | Tema 4. OcHoBsl nnonoxenus ten- | JI | [IpoGiaemuast TexHo0THS.
10o0MeHa. TenaonpoBOHOCTb. JIP | BpuraaHo-n1abopaTopHbIii METOA
OcHOBHBIE TIOJIOKEHUS TEOPUH
no00us U ee MPUMEHEHHe s
ONMCAHUS TEIIO0TIAuN
5. | Tema 5. Tennoobmen uznyuenu- | JI | [IpoGiemHast TeXHOIOTHS.
eM. Teruonepenaya. Tennoo06- NudopmaninoHHO-KOMMYHUKAIIMOHHAS TEXHOJIO-
MEHHBIE annaparbl U OCHOBBI UX st
pacuera JIP | Bpuragno-imabopaTopHbIi METO
6. T JI | IIpoGnemMHast TEXHOJIOTUSI.
ema 6. TorMBO U pacyeTsl Mpo-
necco ropenns. KoTempHsie HupopMainoHHO-KOMMYHHMKAIIMOHHAS TEXHOJIO-
YCTaHOBKH. A -
JIP | Bpuramno-mabopatopHbIil METO
7. Tema 7. Bentwmsinus u kouguiu- | JI | [IpobreMHast TeXHOIOTHS.
OHMPOBAHHUE BO3/1yXa B IIOMeEILlE- HNHpopMannoHHO-KOMMYHHKALIMOHHAS TEXHOJIO-
HUSX 3JJaHAN U COOPYKEHUI rus
JIP | BpuraaHo-1abopaTopHblii METOA
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6. TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH Y IPOMEKYTOYHASI ATTECTAIMA IO
HUTOI'AM OCBOEHUA JUCHUIIJINHBI

6.1. TunosbIe KOHTPOJIbHBIC 3alaHU WJIH HHBIC MaTE€pHUaJIbl, HGOﬁXOI[I/IMLIe

JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

6.1.1. PacyerHo-rpadguyeckas padoora (PI'P)

3agaHue Ha pacueTHo-rpaduuecKyr0 padOTy BBIJAIOTCS Ha 2 - 3 HEHEensx
y4eOHOTO ceMecTpa. 3aJaHre Ha pacueTHO-TpaduuecKyro paboTy BKIIOYaeT B ceost 7
Pa3HOBAPUAHTHBIX 3aJlay NMPUMEPHO OJMHAKOBOIO YpOBHS cliokHOCTH. Dopmupye-
MbIe 1ipu BeimojaHeHuH PI'P kommerenuu: 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, OIIK-5.2). Kourtponb
HAJ[ BBIMIOJHEHUEM PACUETHON pabOThl OCYIIECTBISETCS €€ MPOBEPKON ¢ MHIAUBUIY-
JIbHBIM OIIPOCOM.

[lepeuenb TeMm, paccMaTpUBaEeMbIX B pacueTHO-rpaduueckoi pabote, cieny-
rouii: [lepBslii 3aKOH TepMOIMHAMUKU. VcciienoBaHne TEPMOAMHAMUYECKHUX MPO-
LIECCOB MJCAIBHBIX I'a30B B 3aKPBITBIX CHCTEMax. BTOpO 3aKOH TEPMOJIMHAMHUKH.
WneanbHble TUKIIBI TEIUIOBBIX MamMH. TermnonpoBoAHOCTb. OCHOBHBIE MOJIOKEHUS
TEOpUH TOJ00MS M €€ MPUMEHEHHE Il ONUCaHus TerooTnayu. Temionepenaya.
TennooOMeHHBIE anmapaThl © OCHOBBI UX pacyera.

[Ipumep ycnoBusi OIHOM W3 THUIIOBBIX 337a4 PacyeTHO-IpaPUUECcKOl padOThI
MPUBEIECH HUXKE.

3agaua

Omnpenennure MOBEPXHOCTh HArpeBa CTAIBHOTO PEKYNEPaTUBHOTO Ta30BO3MYII-
HOTO TEIUI00OMEHHUKa (TONIIHWHA CTEHOK O, = 3 MM) MPH MPSIMOTOYHON U IPOTUBO-
TOYHOM cXemax JABUKEHUs TeruloHocutenen (puc. 4), ecin o0bEeMHBIA pacxoja To-
TOYHBIX Ta30B MPH HOPMATBHBIX yCIOBHSX V,, M*/u, cpemunii KOdQHIHEHT Tero-
OTJa4H OT BO3LyXa K [IOBEPXHOCTH HArpeBa oy, Bm/(m°'K), OT MOBEPXHOCTH HArpeBa
K Boze ap = 500 Bm/(mM*-K), k09DOUIMEHT TeII0-IPOBOIHOCTH MaTepHaaa CTeHKH
Tpy6sI (cTanu) A = 50 Bm/(m'K), Ha4abHbIC ¥ KOHCYHBIC TEMIICPATYPHI a3a U BOIBI
pPaBHBI COOTBETCTBEHHO t, t," t u t2 , TEINIOEMKOCTb TOMNOYHBIX rasos ¢, = 1,15
xIlic/(ke"K), mnotHOCTS p =1,23 K2/M°. Omnpenenure Takxke pacxon Bogsl G, ke/u de-
pe3 TermiooOMeHHuK. M300pa3ute rpaduk U3MEHEHHUS] TeMIEpaTyp TEIIOHOCUTEIeH
IUIST 00EHUX CXEM.

6) RPOMUEOMOK
) RPAMOTHOK

I};‘r r; VH, rf
. e G I” -1—r . Grrf
G,- I2 I 1 G,Iz ’__2F I 2
I | J_L
Kurf” Kﬁrij

Puc. 1. Cxema aBW)KEHHS TEIJIOHOCUTENIEH B TEINIOOOMEHHOM armapare
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6.1.2. Tekylllee TeCTUPOBaHUE.

HeoOxoaumo i OLeHKH TEKYIIEeH yCreBaeMOCTH U YCBOSIEMOCTH M3y4aeMOTO
CTyJIEHTaMU MaTepuaja W IMpenoaracT npoBeaeHue IByX TecTupoBaHuid. Kaxabii
TECT COCTOMT H3 16 BOIPOCOB W COJNEPXKHUT 25 BapuaHTOB. TecThpoBaHUE
MPOU3BOIUTCS MHUCbMEHHO Ha 8 W 15 Henenmsix ydeOHOro cemectpa. Beiiepikka u3
NpUMEpPHOro OwmiieTa TECTOBOIO 3aJlaHWsl TMpejcTaBieHa Hibke. Dopmupyembie
komnereniun: YK-2 (VK-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).

Texnuueckan mepmoounamuxa Bapuant Nel

1.1. Temmnepatypa BiaxHOTO Bo3ayxa 45 °C, orHocHTenbHAs BakHOCTD 20 Y%. Onpenenuts napuu-
aJIbHOE JIaBJICHUE BOJSHOTO Iapa.

1.2. Kak Ha3bIBaeTCs MPOIECC MPOTEKAOIINKI MPU MTOCTOSTHHOM TETJIOEMKOCTH?
1. aguaOaTHBI;

HU300apHbIA;

M30TEPMUYECKUN;

HM30XOPHBIN;

A

MOJIUTPOIHBIN

Ocnoevl meopuu mennooomena. Ilpumenenue meniomaol 6 ceibCKOM X033lcCH e
Bapuant Nel

2.1. KonBeknus Bo3MOKHA:
1. BIKHIKOCTH;
2. BTrase;
3. B TBEPJIOM TeIlE;
4. B BakyyMme
2.2. Kakue s1eMeHTHl KOHIUIIMOHEepa OYHINaloT Bo3ayx? OOBenuTe HoMepa dJIeMEHTOB.

1
g HnR2iH |

¢ 23

L,
—— »
o

2.3. Uemy paBeH KO3 GUIMEHT TEIUI00TAaYH, eciu K03 duuuent remnonpooanoctu 0,03
Bt/(Mm’K), uncno Hyccensra 200, auameTp TpyObl, OMbIBa€MOi cpeoi, 3 cm?

6.1.3. BoinosiHeHHe ¥ 3a1UTA JIA0OPATOPHBIX PadoT.

JlaGoparopubie paboTel (JIP) HampaBiieHbl Ha NPAKTHUUECKOE 3aKpETUICHUE
TEOPETHYECKOT0 MaTepuaia JUCIUIUTHHBI « TermoTrexnukay, B pe3ynbrare CTyaeHT
JOJDKEH 3HATh OCHOBHBIEC IIOJIOKCHHUS 3aKOHOB TEPMOJIWHAMUKM M TEIUIO-
MaccoOOMEHa, COCTaBISIONIME OCHOBY pacueTa TEIIOTEXHHUYECKHX CHCTEM;
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YCTPOMCTBO M MPUHIMUIT JEHCTBUS TEIUIOTEHEPHUPYIOUIETO U TEIUIOMCIOJIB3YIOIIETO

060py,Z[OBaHI/ISI; YMCETDH IIPUMCHSATDH CpCacCTBa HU3MCPCHHA OCHOBHBIX
TGHJIO(bI/I?:I/I‘IGCKI/IX napamMeTpoB; HMCIIOJILB30BAaTh HOPMATHBHBIC W CIIPAaBOYHLIC
AJOKYMCHTBI, IIPUMCHATL IIOJIYUCHHBIC 3HAHUA W HaABBIKHU IIpU HU3YUYCHUU

CHEIUAlIbHBIX JUCIHUIUIMH; BIaJeTh METOJaMHM pacueTa M Moa0opa CHUCTEM
TEIJIOCHA0KEHH S, HaBbIKAMH BBINOJIHEHUS MCCIIEIOBaHUM, 00pabOTKY U aHaIn3a UX
pesynapTatoB. B kypce «TemnoTrexHuka» MOpeanojaracTcs BbIMoJHEHHEe 14
71abopaToOpHBIX PaboT.

Jlnst momycka K jmabopaTopHOM paboTe CTYNEHT JODKCH MPEACTaBUTH
COCTaBJICHHBI UM B TETPaau KPAaTKUW KOHCIEKT J1abopaTopHOU paboThl. Texymuit
KOHTPOJIb JTAOOPATOPHBIX OTYETOB U MaTepuajoB H3y4aeMOW JUCIMILTAHBI
OCYIIECTBJISIETCS B BHJIC 3alUTHI JTA0OpAaTOpHBIX pador. OTdeT mo J1abopaTtopHOU
paboTe mpeAcTaBlsAETCS C MOJHOCTbIO 00pPaOOTaHHBIMH pe3yIbTaTaMU W3MEpEHUi,
rpaduueckuM MaTepuanoM, BHIBOJAMU. 3alluTa OTYeTa MPOXOAUT B (hopme JToKIaaa
CTYZ€HTA I10 BBIIIOJIHEHHOM paboTe 1 OTBETOB Ha BOIPOCHI IIPETIOAABATEIS.

IIpumep mnepedyHsi BONMPOCOB NpH 3amuTe JadopaTopHoii padoTbl Ne 5
«Hccnedosanue npoyeccos 60 61a3HCHOM 6030yXe»
1 TIlepeuucnure OCHOBHBIE MapaMETpPbl, OMPENECISAIONINE COCTOSHHUE BIIAXXHOTO
BO3/lyXa.
2 JlaiiTe onpenencHue aOCOMIOTHON U OTHOCUTENIBHOMN BIQXKHOCTH BO3yXa, Bia-
TOCOJEPKAHHUS.
OObsicauTte 3Hauenue quauii 12 u 23 va H,d - quarpamme.
4 Kakue nmapameTpbl U3MEPSIOTCS, U KaKhe PacCUMTHIBAIOTCS B JaHHOW Jlabopa-
TOpHOM paboTe?
5 Kak onpenenuts gaBiaeHue BOASHOTO napa py, no H,d - nuarpamme?

w

6.1.4. IlepeyeHb BONPOCOB K IK3aMeHY 10 TUCHMILJIMHE

Pazoen 1. Texnuueckasa mepmoouHamuxa.

1.1. OcHOBHbIE IOHATHS U ONPEICICHUS TEXHUUECKOW TepMoIuHaMuKu. [TapameTpbl
COCTOSIHUS.

1.2. UneanpHblil Ta3. YpaBHEHHE COCTOSIHHS HJACIBHOTO rasza. YpaBHeHume Kira-
nevipoHa-MeHieneeBa U ero aHaJIn3.

1.3. Temnoemkocts. TemmoeMkocTs ra3oB. MaccoBasi, 00beMHass M MOJISIpHAsT TETLIO-
€MKOCTb; B3aUMOCBS3b MKy HUMM.

1.4. BHyTpeHHssI »HEprusi U SHTAIbNUSA. DOpMYIbl ISl BBIYUCICHUS H3MEHEHUS
BHYTPEHHEU HEPTUU U SHTAJIBIINYU UACATBHOTO ra3a.

1.5. T'a3oBbie cMecu. CiocoObl 3aaHusl cocTaBa cMecu. PacueT OCHOBHBIX MapaMeT-
pOB.

1.6. TemnoeMKOCTh ra30BOM CMeCH, 3aJJaHHOW MAaCCOBBIMHU, OOBEMHBIMU UM MOJIb-
HBIMH JIOJISIMU.

1.7. ®opMyaupoBKa U MaTeMaTHYECKOE BBIpAXKEHHE 1-r0 3aKOHA TEPMOIUHAMMKU
JUUISL 3aKPBITHIX CUCTEM.

1.8. HccnegoBanre U30XOPHOTO TEPMOIMHAMHUECKOTO MPoOIlecca.

1.9. HccaenoBanue n3006apHOT0 TEPMOJIUMHAMUYIECKOTO Mpoliecca.
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1.10.MccnenoBanre U30TEPMHUIECKOTO MpoOIecca.

1.11.ViccnenoBanue aaquabaTHOTrO Mpoliecca.

1.12.ITonuTponHBIA TEPMOAMHAMUYECKUN TMporecc. TermmoeMKoCcTh Tra3a B TMOJHUT-
POITHOM IIpoIIecce.

1.13.AHanu3 MOJUTPOIHBIX MPOIECCOB B 3aBUCUMOCTH OT 3HaKOB ( 1 AU.

1.14. TTpssmoit u oOpaTHbIN TepMoanHamuyeckue mukibl. Tepmudeckuit KIT/. Xoio-
JTUIBHBIA KO3(DPUIUEHT.

1.15.®u3nueckas CymHOCTh 2-T0 3aKOHA TEPMOAMHAMUKH HA MPUMEPE TEIUIOBBIX U
XOJIOTWJIBHBIX MAIIVH.

1.16.[Tonsatre saTpOrIA. POPMYIBI IS BEIYUCICHUS U3MEHEHUS SHTPOITHH.

1.17.I1psimoii 1 0OpaTHBI 0OpaTHMbIe KB KapHo.

1.18.Uneanpusiii mukn JIBC ¢ moxBogom TemtoTs! ipu V = CONSt.

1.19.Uneanpusbiii mukn JIBC ¢ moxBoaom TemtoTs! ipu P = const.

1.20.Uneanpubrii nuki JIBC co cMelaHHBIM TOABOAOM TEILIOTHI.

1.21.I'padoananutruyeckoe cpaBHeHUE HaeanbHbIX ukiaos JIBC.

1.22. Tepmonunamuueckuii aHanu3 paboTel koMmmpeccopa. Pabora kommpeccopa rpu
MU30TEPMHUYECKOM, a/Ia0aTHOM U MOJUTPOITHOM CHKATHH.

1.23.MépTBOE TPOCTPAHCTBO M €ro BIUsSHUE Ha paboTy kommpeccopa. MHoOrocry-
MEHYATBIN KOMITPECCOP.

1.24.PeanbHble Ta3bl U TTAphI. Y paBHEHUS COCTOSIHUS PEATbHBIX Ta30B.

1.25.Bonsnoit map u ero cocrostHus. TpoitHas Touka. P-v, T-s u h-s quarpamMmmsr Bo-
JITHOTO Tapa.

1.26.@opMyabl )1 BBEIYHCICHUS TApaMeTPOB COCTOSHHUS BOJBI, BIAXKHOTO, HACHI-
IIEHHOTO U MEPErpeToro BOASHOTO Mapa.

1.27.I1apocunoBast ycraHoBka. TepmoaunHammuueckuid ananu3 padbotsl [ICY, pabdora-
romied no nukiy KapHo u nukiiam PeHKrMHA HAa HACBIIIEHHOM M MEPETPETOM Ma-
pe.

1.28.BnaxkHbIii BO3/1yX: OCHOBHBIC MOHATUS W omlpeneneHus. B3anMocBs3zbp Mexmy
OTHOCHUTEIHHOM BJIAYKHOCTBIO U BIIArOCOICPKAHUEM BIIAKHOTO BO3yXa.

1.29.H, d - qnarpamma BiIa)XHOTO BO3ayxa. TeMmrepaTypa TOUYKHA POCHI U TeMIIepaTy-
pa Mokporo Tepmomerpa. M3obpaxenue B H, d - quarpamme mpoiieccoB Harpe-
Ba, OXJIAXKJICHHSI BO3/yXa, CMEIIICHHSI IBYX TTOTOKOB BO3/1yXa.

1.30.ITpuHnMnManpHas cxemMa U TePMOJANHAMUYECKUIN aHaIN3 pabOThl ra30KOMIIPEeC-
CHOHHOW XOJIOAUIbHOW MAalIVHBI.

1.31.Xon0uapHBIE areHThI, TPUMEHSIEMbIC B IMMAPOKOMITPECCHOHHBIX XOJIOAMIBHBIX
MalIuHaX W UX aHaJIH3.

1.32.IlpuHuunuanbHas cxeMa U TEPMOJMHAMUYECKHUE LUKl MTAPOKOMIIPECCUOHHOMN
XOJIOAWUJIBHOM YCTaHOBKH.

1.33. AGCOopOLIMOHHBIE XOJIOANIbHBIE YCTAHOBKHU.

1.34.1Tap03keKTOPHBIE XOJIOAMIbHBIC YCTAHOBKH.

1.35.TemnoBsie Hacockl. Koaddurment npeodpa3zoBaHus TEMIOTHI.

Pazoen 2. Ocnosvt meopuu meniooomena:

21. OcHOBHbIE TIOHATHUS U ONIPEACIICHHS TEIIO0OMEHA.

2.2. Cnoco0Obl pacnpOCTpaHEHUs TEMJIOThI B POCTPAHCTBE.

2.3. 3akoH TeruionpoBoaHoctu Pypre. Kosadduurent remnonpoogHoctu. Tero-
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MPOBOJIHOCTH B T'a3ax, KUIAKOCTAX, TBEP/bIX Telax.

24. CranuoHapHas TEIUIONPOBOJHOCTh YE€pe3 OAHOCIONHYIO IJIOCKYIO CTEHKY.
Tepmuueckoe COMPOTUBIICEHUE CTEHKH.

2.5. CranuoHapHas TEIUIONPOBOJHOCTh Y€pe3 MHOTOCIOMHYIO IIJIOCKYIO CTEHKY.
Tepmudeckoe COMPOTUBIICEHUE CTEHKH.

2.6. CranuoHapHas TEIJIONPOBOJHOCTh Yepe3 OJIHOCIOWHYIO IMJIMHIPUYECKYIO,
CTeHKy. JIMHelHasd MIOTHOCTh TEIUIOBOTO IMOTOKA. TE€pPMHYECKOE CONMPOTHUBIIE-
HUE CTCHKH.

2.7. CrauuoHapHasi TEIUIONMPOBOAHOCTh Yepe3 MHOTOCIOWHYIO LMIHMHIPHUYECKYIO
CTeHKY. JIMHelHas MIOTHOCTh TEIUIOBOTO IMOTOKA. TE€PMHYECKOE CONMPOTHUBIIE-
HUE CTCHKH.

2.8. KonBekTuBHBII TeriooOMeH. YpaBHeHue Temnootaaun Hetotona. Tepmudeckoe
COIIPOTHUBIICHUE.

29. Temnnootnaya mpu CBOOOJHOM JBHKEHUHU KUJTKOCTH.

2.10. TermooTtna4ya Mpy BHIHYKJIEHHOM JBUKEHUH SKUJIKOCTH.

2.11. OcHoBbl Teopuu noaoous. Kpurepuaibubie ypaBHeHus. OnpeensieMblil 1
OTIPEEISAIOINE KPUTEPUH TTOA00HS.

2.12. TernoBoe u3ydeHue. 3aKOHBI TEIJIOBOTO U3ITYYCHHUS.

2.13. Tennonepenada yepe3 OJHOCIONHYIO IJIOCKYHO cTeHKy. OOliee TepMUuYecKoe
COIIPOTHUBIICHUE.

2.14. Termomepeaada dyepe3 MHOTOCIONMHYIO TIOCKYIO cTeHKy. OOIee TepMUdIecKoe
COIIPOTHUBIICHUE.

2.15. Teruionepeaya yepe3 MHOTOCIONMHYIO IUIUHAPUYECKYIO CTEHKY. JIMHEHHBIN
KodhGUIMEHT Termonepeaayu. JInHeitHOe TepMHUECKOE CONPOTUBICHUE TET-
Jornepenay MUINHAPUIECKON CTCHKH.

2.16. Termoniepeiadya yepe3 OTHOCIOWHYIO MWJIMHIPUYECKYIO CTECHKY. JIMHEHHBIN
K03 GuUIUEHT Temonepeaayu. JInHeitHOe TepMHUECKOEe CONPOTUBIIECHUE TEM-
Jonepeayy [MUIMHIPUIECKON CTEHKH.

2.17. Kputnueckuii 1uaMeTp TEIIOM30JISIINN [WIMHAPUIECKON cTeHKH. TeruioBas
u3oJsius. Beioop MaTepualia TeraoBoi 30NN,

2.18. Knaccudukaius Terio0OMEHHBIX arapaToB.

2.19. PexyneparuBHbie TeriooOMeHHbIe anmapatsl. [Ipuniun nevicrBus. Koncrpyxk-
uu. O61aCTh TPUMEHEHUS.

2.20. PerenepatuBHbIe TerI000MeHHbIe annapatsl. [Ipunnun neficteus. Konctpyk-
ud. O61aCTh TPUMEHEHUS.

2.21. CmecurenbHbIC TEIUIOOOMEHHBIE ammapathl. [Ipunimn neiicteust. KoHCTpyKITHy.
Oo65acTh NPUMEHEHHUS.

2.22. TennoBo# pacy€T peKynepaTUBHOIO TEMI00OMEHHUKA.

2.23. TennoBas U30JISIIIUS TEIJIOOOMEHHBIX anmapaToB

2.24.CpenHsas pa3HOCTh TEMIIEpaTyp PEKYMNEepaTHBHOTO TEIJIOOOMEHHOIO ammapara
pU MPSIMOTOKE, IPOTUBOTOKE U MepekpecTHOM Toke. [IpenmyriectBa u Hemo-
CTaTKU MPOTUBOTOKA U MIPSMOTOKA.

2.25.Crioco0bl HTHTEHCU(UKAINK TETTIO00MEHA B TEIIIOOOMEHHOM ammapare.

Pa3zoen 3. Tennoanepzemuueckue ycmanogku
3.1. Buapl cxuraemMoro TOIUIMBA M UX XapaKTEPUCTUKA. DJIEMEHTapHBIM COCTaB
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TOIUIMBA. TernoTa cropanus. Y CJIOBHOE TOIUIUBO.

3.2. OCHOBBI TEOpUHU TOPEHUSI U OpPraHMU3alMs CXKUTAHMS TOIUIMB. Pacuetsl mporec-
COB F'OPEHMS )KUJIKOTO, TBEPJIOTO U ra3000pa3HOro TOILIUBA.

3.3. Knaccudukaiuys TemioHOCHTENEH.

3.4. Kotenbubie yctaHoBku. Kiaccudukanuss u yCTpOWCTBO MAPOBBIX M BOJO-
IPENHBIX KOTJIOB. OCHOBBI TEILIOBOT'O pacyeTa KOTEJIbHBIX arperaTtos.

3.5. Mepsl o moBbIeHUIO 3G(HEKTUBHOCTH HCIIOIB30BAHUS TEIJIOBOW IHEPTUU B
KOTEJIbHBIX YCTaHOBKAX.

3.6. JleaspaTopsl.

3.7. Temmoroit 6ananc u KIIJ[ korenpHOTO arperara. Termonocutenu. Pacxon Tom-
JIMBA, YACIbHBIN PacXo] TOIUIMBA. MeponpuaTus MO 3alUTEe OKPYKAIOIIEH cpe-
JIbI TIPU SKCILTyaTalluy KOTEJIbHBIX YCTAHOBOK.

Pazoen 4. IIpumenenue menyiomol 8 CenbCKOM X03AUCH 8€

4.1. BeHTUnsAUUSA KWIBIX, KOMMYHAJIbHO-OBITOBBIX M MPOU3BOJICTBEHHBIX MTOMENIE-
Hui. Knaccudukamus.

4.2. HopmatuBHas auTepaTypa JIjs pacdeTa CUCTEM BEHTHIISALIUU.

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

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

4.5. OmnpeneneHue pacxoaa MNPUTOUYHOTO BO3/IyXa MO yIAJIEHUIO N30BITOYHOM BJIary.

4.6. OmpeneneHue pacxoja IPUTOYHOTO BO3AyXa MO YJAJICHUIO BPEIHBIX BELIECTB
U3 NoMelleHus (YIJIEKHCIIOro rasa).

4.7. CpaBHUTEIbHBIN aHAJIN3 €CTECTBEHHOW U MEXaHUYECKOW BEHTUIISILIUH.

4.8. OmpeneneHue pacxoa NPUTOYHOTO BO3AyXa M0 yIaJeHUIO U30BITOUYHOM Tero-
THI.

4.9. OmnpeneneHue pacxoaa MPUTOYHOIO BO3yXa MO0 HOPMATUBHBIM JaHHbBIM.

4.10.0mpeneneHue TEIJIOBBIX MOTEPh IO HOPMATUBHBIM JTAHHBIM.

4.11.0co0eHHOCTH pacyeTa TeIUIOBbIX MOTEPh MOJOB HAa TPYHTE.

4.12 .Bentunstopsl. Knaccudukarus. YcrpoiictBo. O01acTh MpUMEHEHHSL.

4.13.Br16op xanopudepa Aji1 HarpeBa MPUTOYHOTO BO3AyXa.

4.14.PacyeTt 1 BbIOOp BEHTUJISILUOHHOTO 000PYAOBaHUSI.

4.15.XapakTepuCcTHKa BPEIHBIX BBIAEICHUI (TEIJIOTHI, BJIard, ra3oB, IbUIA U JIp.).
AHQJIUTUYECKUN pacyeT BO3AyX000MeEHa.

4.16.Pacyet u BBIOOp TeMIEpaTyphbl IPUTOYHOTO BO3/ayXa ¢ ucnoiib3oBanuem H, d —
JMarpaMMel.

4.17.00mas xapakTepuCcTUKa CUCTeM BeHTW MU, Pacuér Tpebyemoro pacxomaa
BO3/lyXa.

4.18. Konaurmonuposanue. [IpunHImn paboTs! u kiaaccudukaius KOHIUITHOHEPOB.

6.2. Onucanune noka3aresieil 1 KpUTepUeB KOHTPOJIS YCIIEBAEMOCTH, ONTUCAHUE
IIKAJI OLleHMBAHUS

OueHka Tekyliel padoThl U MPOMEXYTOUHBIM KOHTPOJb CTYJIEHTOB OCYILECTB-
JISIETCSI HA OCHOBE TPAJULIMOHHOM CUCTEMBI KOHTPOJISL U OLIEHKHU yCIIeBaeMOCTH. Tpa-
JULHAOHHAS CUCTEMa KOHTPOJISI M OLEHKM YCIEBAEMOCTH CTYAEHTOB IPEICTABICHA
KPUTEPHUSIMHU BBICTABJIEHUS OILIEHOK MO YEThIpeXO0aUIbHOW CUCTEME «OTIMYHOY, «XO-
POILO», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIILHO.
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6.2.1. Kputepum olleHKH BbINIOJTHEHHS TECTOB:

Texyuiee TecTupoBaHue (MMCbMEHHOE) MPOU3BOAUTCS Ha 8§ U 15 Hexensax y4eo-
HOTO cemecTpa. Kaxaplii TecT cocTouT U3 16 BOMpPOCOB U CONEPKUT 25 BapUAHTOB.
Kpurepuu onieHuBaHus:

» TpaBUJIbHBIC OTBETHI HAa 7 U MEHEe 3aJJaHUi — «HEYIOBJICTBOPUTEILHOY,
» TpaBUIbHBIC OTBETHI HA 8§ — 10 3a7aHMIA — «yIOBICTBOPUTEIHHOY,

» TpaBuiIbHbIE OTBETHI Ha 11 — 13 3amanuit — «xopoIoy,

» TpaBWIbHBIC OTBETHI HA 14 — 16 3amaHUl — OTIIMIHOY.

OcHoOBaHUSIMH ISl CHUKEHHSI OLICHKU Ha | Oaml sSIBISAIOTCSA: OTCYTCTBHE 000C-
HOBaHMS BHIOPAHHOT'O OTBETA, HETIOJIHBIN OTBET; HEOPEIKHOE BBHIMIOJIHEHUE, OIIHMOKHU B
0003HAYEHUSAX U T.II.

6.2.2. Kputepuu oueHKHU BbINOJHEHUS U 3aIIUTHI J1a00paTOPHBIX PadoT:

K 3ammure madopaTopHoi paboThI MPEICTABISAETCS OTYET ¢ MOJHOCThIO 00pado-
TaHHBIMH PE3yJbTaTaMHU HU3MEPECHHH, TpaUIeCKUM MaTepuaioM, BeiBojaMu. OT4yeT
HE MOXKET OBITh IPUHSAT U MOJJICKHUT JOPAOOTKE B CiIydae: OTCYTCTBUSI HEOOXOIUMBIX
pacueTHbIX GopMy, 0003HAYEHUN U T.I1.; OTCYTCTBUS HEOOXOIUMOTro rpaduuecKoro
Marepualia; HeKOPpEeKTHON 00pabOTKH pe3yJIbTaTOB H3MEPECHUIA.

B cnydae mosydeHus mpu 3ammmre J1a0opaTopHON pabOThl HEYIOBICTBOPUTEIIb-
HOU OIIEHKH, pa0oTa MOAJICKUT MIOBTOPHOM 3allIUTE.

Tabauna 7

Kpurtepuu oneHMBaHus 3aIIUTHI JIA00PATOPHBIX padoT
Kpurtepuu oneHnBanus
«OTJIMYHO» — CTYAEHT M3JIaraeT CoJAEp)KaHUEe BOIPOCA JIOTMYECKH
BEPHO, AapryMEHTHPOBAHO, YMeEET JejlaTh BBIBOJBI, IIPAaBUWILHO
(bopMyIHpyeT OCHOBHBIE 3aKOHBI TEIJIOTEXHUKHU; 3HAET U MPHUMEHSET
OCHOBHbIE ()OPMYJIBI U pACUETHbIE 3aBUCUMOCTH 10 TeMe J1a00paToOpHO
paboTHI.
«XOpOLIO» — CTYACHT U3JIaraeT COJEpKaHue BOIIPOCA JIOTHYECKH BEPHO
U 10 CYIIECTBY, yMEeT JejaTh BbIBOABI M MPHUBOAUT MpPUMEPHl U3
IMMPAKTUKH, HO JOIMYCKACT HCKOTOPBLIC HECTOYHOCTH W HE3HAUUTCIIBHBIC
OLIMOKH MJTU OIUCKH, YTO B L[EJIOM HE BBI3bIBAET COMHEHU B OCBOCHUH
TeMBbI 1a00paTOPHOIl pabOTHI.
«Y/IOBJICTBOPUTEJIbHO» — CTYJIEHT HE B IIOJHOM Mepe BIajeeT
HaBbIKAMU JIOTHYHO M apryMEHTHPOBAHO H3JIaraTh COJEp)KaHHe
MaTepuaia, HMeeT OOIIMe 3HaHWs OCHOBHOIO COJEP)KAHUS TEMBI

Onenka

Bricokuii ypoBeHb
«5»
(oTHMYHO)

Cpennuii ypoBeHb
«»
(xoporo)

IToporosslii ypo-
BeHb «3» (ynoBie-

TBOpHTENBHO) paboTel 0€3 OCBOEHHS HEKOTOPHIX CYIIECTBEHHBIX MOJIOKEHUH,
JIOITYCKAeT HETOYHOCTH, OJTHAKO YMEET MPUMEHATh 3HAHUS U YMEHUS 110
TeMe pabOThI
MUHUMAIIEHBIH | «HEY0OBJETBOPUTEIBLHO» — CTYJICHT HE OCBOWJI 3HAYUTEIBHYIO YaCTh
YpOBEHB «2» (He- | colepkaHuss ~ Marepuana  JabopaTopHOd  paboOThI;  JOMyCKaer
YIOBJICTBOPH- CYIIIECTBECHHBIC ONMIMOKM B M3JIOKEHUN MaTephaja; He YMEET BBIICIIUTH
TEJIHHO) TJIABHOE W CJIENIAaTh BHIBOJIBI.

6.2.3. KpuTepum onieHKHU BbINOJHEHUS pacuyeTHO-rpaduyueckoii padorsl (PI'P)

CTyneHThl CaMOCTOSTENBHO BBINOJHSIOT PI'P 1 nipeacTaBisioT ee B neyaTHOM
BUje Ha sucrax (opmara A4. PacueTHo-rpaduyeckas paboTa HE MOXET OBIThH
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OpUHATA W MOJUISKUT J0paboTKe B  cllydyae: OTCYTCTBHUS HEO0OXOAMMOIo
rpaduueckoro MaTepuana Wik OTCyTCTBUE B I'paprueckoM mMatepuraine He0OX0IMMbIX
0003HaYeHU (TEIUIOBOTO IMOTOKA, TEMIEPATYypbl, PACCTOSHUA, IUIOMAAU U T.1.),
UCIIOJIb3YEMBIX B pacuere; HEKOPPEKTHOW 0O0pabOTKU pe3yJabTaTOB pacyeToB.
Boinonnenne PI'P siBnsieTcss 00s13aTenbHBIM 3JIEMEHTOM, BIUSIOIIMM Ha JIOMYCK, K
clade ’K3aMeHa no aucuuruinHe. [Ipu moigyyeHuu HEyJTOBIETBOPUTEIHHON OIEHKU
0 pacueTHoO-rpaduueckoit paboTe OHa MOJJICKUT UCTIPABICHUIO M IIOBTOPHOM claye.

Tabnuua 8
Kpurepuu oueHuBaHus pacyeTHO-IpaduuecKoi padoThl

Onenka Kpurepun oueHnBanus
«OTJIMIHO» — CTYACHT CaMOCTOATEIIBHO U B IIOJTHOM 00bEME BBLIIOIHHUIT
PI'P; noru4Ho, mociienoBaTeIbHO U apryMEHTHUPOBAHO M3JIOKHUI XOJ
pEIICHUA IMOCTaBJICHHOU Nnepea HUM 3a1a4u.
«Xopomio» — CTYACHT CaMOCTOATCIIBHO U B IIOJIHOM 00BbEME BBIIOIHHI
Cpe,I[HI/Iﬁ YPOBCHb PFP, JIOTUYHO, MOCJICAOBATCIIBHO U aApPrYMCHTUPOBAHO H3JIOXUII X0

Bricokuii ypoBeHb
«5»

«» pEeLICHHs TTOCTABICHHON NEpe] HUM 3aJayd, HO B PELICHUH HUMEIOTCSA
HE3HAYNTENbHbIE OMNOKHA U HETOYHOCTH.

«YHAOBJIETBOPUTEJIBHO» — CTYICHT CAaMOCTOSTEIbHO M B IOJHOM

[Toporossrif ypo- | oObeMe BoimoaHuia PI'P; omHako B penieHUHM HMMEIOTCS OIIMOKH U

BEHb «3» HETOYHOCTH, OTCYTCTBYET MOSCHEHUS METOAMUKH PElIeHUs, HeOpeKHOoe

odopmiIeHHE PaOOTHI.
MunumaabHEIN «HEYA0BJICTBOPUTEJIbHO» — CTYICHT HE BbioiHUI PI'P.
YPOBEHb «2»

6.2.4. Kputepuu oueHHBaHUS MPOMEKYTOYHOT0 KOHTPOJIS

K »sKk3ameHy gomyckaeTcsi CTYICHT, IMOJHOCTHIO BBIMOJHHUBIIANA BCE BUIBI
y4eOHOH U CaMOCTOSATEIbHON padOTHI.

DK3aMeH MPOBOANTCA B YyCTHOH (hopMe B BUE AOKIAAa CTYACHTA MO KAKIOMY
IK3aMEHAIIMOHHOMY BOTPOCY C TMPEACTaBICHHEM Ha JIMCTE OTBETA: YPaBHEHHIA,
dbopmyll, pacueTHBIX cXeM, T'pa@UKOB W T.M. U OTBETOB (eciau MmoTpedyercs) Ha
JIOTIOJTHUTEIHHBIE BOTIPOCHI TIPETIOIaBaTelsl.

KauecTBO 0CBOEHUS NTHUCUUIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX
OOIIEKYJIBTYPHBIX U MPO(ECCUOHATBLHBIX KOMIIETEHINI, 3HaHUS U YMEHUSI CTy/IEHTa
OLIEHUBAIOTCS B COOTBETCTBUHU C TPAIUIIMOHHON TEXHOJIOTHEH:

Kpurtepuu oneHuBaHusi pe3yJibTATOB MPOMEKYTOUHOI0 KOHTPOJIA
Tabmuma 9

Ouenka Kpurtepun onennBanus
«OTJHMYHO» — CTYIEHT U3JIaracT COJEpKaHUE BOIPOCA JIOTUYECKU
BEpHO, AapPryMEHTHpPOBAaHO, YyMEET JeJaTh BBIBOJBI; IMPABHIBHO
Bricokuii ypoBeHb | GOpPMYNHUPYET OCHOBHBIE 3aKOHBI TEIUIOTEXHHKH; 3HAET U MpPUMEHSET
«S5» OCHOBHbIE ()OPMYJIbI U pacueTHbIE 3aBUCUMOCTH; MMPAKTUYECKHE HABBIKU
(oTHM4HO) npo¢eCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBI.
KoMnerenuun, 3akpemiéHHbie 3a IMCUMILIMHON, cPOPMHPOBAHBI
HAa YPOBHE — BBICOKHIA
Cpennuli ypOBEHb | «XOPOILIO» — CTYJIEHT U3JIaraeT COJepkKaHue BONPOCA JIOTHYECKH BEPHO
«4» U II0 CYLIECTBY, yYMEET JejaThb BBIBOABI U IPUBOAUT IPUMEPHI W3
(xopor10) IIPAaKTHKH, HO JOMYCKA€T HEKOTOPbIE HETOYHOCTH W HE3HAYUTEIbHBIC
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OIIMOKY UM OMMCKH, YTO B LIEJIOM HE BBI3bIBAET COMHEHHI B OCBOCHUU
JUCLHUTLITUHBI.

Komnerennuu, 3akpenjiéHHble 3a JUCHMILIMHON, C(POPMHPOBAHBI
HAa YPOBHE — XOPOIIMi (CpeaHuii).

[Toporossiii ypo-
BeHb «3» (ymoBie-

«YAOBJICTBOPHUTEJBHO» — CTYIEHT HE B IIOJIHOM Mepe BIAAceT
HaBbBIKAMM JIOTUYHO M AapryMEHTHUPOBAHO H3JIaraTtb COACP/KaHUE
MarepHaia, UMeeT 00Lue 3HaHUs OCHOBHOTO COJICPKAHUS JUCLUILUIMHBI
0e3 OCBOEHHMS HEKOTOPBIX CYLIECTBEHHBIX IIOJIO)KEHHUH, JIOIMYCKAET
HETOYHOCTHU U 3aTPYIHSAETCS B TEOPETUYECKUX BBIBOAAX, OJHAKO YMEET
OPUMEHSTh 3HAHUS M yMEHUS B MpPaKTHUECKUX paborax, Biajeer

TBOPHUTEIHHO) . . .
HaBbIKAaMU pPabOTHl CO CHPAaBOYHOW M Yy4eOHOH nuTepaTypoi, ymeer
M0JIb30BaThCS HOPMATUBHBIMU JOKYMEHTaMHU.
Komnerennum, 3akpenjiéHHble 3a JUCUMILIMHON, C()OPMHMPOBAHBI
HAa YPOBHE — I0CTATOYHBIIA.
. | «HEy1OBJIETBOPUTEJIbHO» — CTYICHT HE OCBOWJ 3HAYUTEIbHYIO 4acTh
MuHuMaNbHBIN ya p YA Yo
OBeHb Q2 (He CO/IepXaHusl JUCHUIUIMHBL, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH B
P OBJETBOPH U3NI0)KEHUU MaTepuala; MpaKkTUYeCKHe HaBBIKUM HE C(HOPMUPOBAHBI; HE
M P YMEET BBIICJIUTD IJIABHOE U CJI€JIaTh BBIBOJIBI.
TEJIHLHO)

Komnerenuun, 3akpernéHHbie 3a IUCIUILUINHON, He ¢()OPMUPOBAHBI.

7. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIEYEHUE TUCHUILIAHBI

=

7.1 OcHOBHas1 JIUTEpaTypa

Pyno6amra C.I1. Terorexuuka. — M.: U3parensctBo «llepox», 2015. 665 ¢
Pyno6amra, C.I1., babuuesa, E.JI., Kanataukos, }0.A. Temnorexauka. [Ipak-
tukyMm.— MockBa: PTAY-MCXA um. K. A. Tumupszena, 2018 — 114 c. —
Pesxum noctyna: http://elib.timacad.ru/dl/local/umo313.pdf.

7.2 JlonoTHUTEJIbHAS JIUTEPATYypa

AnekcannpoB A.A., I'puropneB, b.A. Tabmuibl TermoGuU3NIECKUX CBOMCTB
BOJIbI ¥ BoAsiHOTO napa. CnpaBounuk. — M.: MOU. 1999. - 164 c.
AunnpuanoBa, T.H. COopHUK 3a7a4 1O TEXHUYECKOW TepMOJAMHAMHKE. — M.:
N3n-so MBOU, 2000. — 356 c.

babuuena, E.JI., Kanatnukos, FO.A. Texuuueckasi TepMoIMHaAMUKA. 3aaHUS
JJ1s1 KOHTPOJIbHOM padoTel. — MockBa: PAY-MCXA um. K. A. Tumupszena,
2018 — 64 c. — Pesxxum npoctymna: http://elib.timacad.ru/dl/local/umo310.pdf.
Manun, H. .. Dueprocoepexenne B remiotexHonorusax AIIK: yueOno-
Metoanueckoe rmocooue / H. 1. Manmun; M.: PTAY-TCXA.— Mocksa: Po-
cunpopmarporex, 2018 — 123 ¢. — Pexum gocryna:
http://elib.timacad.ru/dl/local/t0156.pdf.

OcmonoB, O. M. HerpaauimoHnHbsie BO30OHOBIIsIEMbIE HCTOYHUKH.— MOCKBa:
PTAY-MCXA wum. K. A. TumupsizeBa, 2015 — 102 c¢. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/185.pdf.

Pyno6armra, C.I1., babuuea, E.JI. OcHoBBI TemooOMeHa. YueOHOe u3gaHue. —
M.: PTAY-TCXA, 2016. - 43 c.

Pyno6amra, C.I1., baduuea, E.JI. TennocHabxeHue >KMBOTHOBOAUECKUX I0-
MeleHnit: yueonoe nocooue. Mockpa: PTAY-MCXA um. K. A. Tumupszena,
2019 — 150 ¢. — Pexxum goctyma: http://elib.timacad.ru/dl/local/umo386.pdf.
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http://elib.timacad.ru/dl/local/185.pdf
http://elib.timacad.ru/dl/local/umo386.pdf

8. Pyno6amra, C.I1., babuuesa, E.JI. TepmoauHaMuueckuii pacyeT HealbHBIX
LIUKJIOB TEIUIOBBIX MAaIllMH: METOAMYECKHEe YyKazaHus;— MockBa: PI'AY-
MCXA wum. K. A. TumwupszeBa, 2018 — 48 c. — Pexum jgocryna:
http://elib.timacad.ru/dl/local/umo111.pdf

9. LpetkoB, ®. ®. 3agaunuk 1o Termmomaccooomeny [Tekcr] : yueObHOe mocooue
| ®. ®. ligetkos, P.B. Kepumos P.B., B.I. Benuuko - 2-e u3f., UCIp. U AOIL. -
M. : U3n. nom MDU, 2008. - 195 c.

7.3 HopmaTuBHBIE IPABOBbIE AKTHI

1. TOCT 12.1.005-88. Cuctema cranmapToB 6e3omacHocTd Tpyaa. OOmme caHu-
TapHO-TUTMEHUYECKUE TPeOOBaHUS K BO3yXy pabouei 30HbI. Jlarta akryanu-
3anuu: 01.01.2019.

2. T'OCT 30494-2011. 3nanus xunsie U oOmecTBeHHbIC. [lapamMeTpbl MUKPOKITH-

Mara B IOMEUICHUSX.

CIT 131.13330.2018 CtpourensHas kiumaroiorus. — M.: 2019.

CIT 50.13330.2012 TenuoBas 3amura 3qanuid. — M.: 2012.

CIT1 60.13330.2016. CBox npaBui1. OTOIIEHHE, BEHTHIISIUSA U KOHIULIHOHUPO-

BaHHE Bo3nyxa. — M.: 2017.

6. CII 106.13330.2012. CBoxa npaBui. JKMBOTHOBOJYECKHE, NMTUIIEBOAUYECKUE U
3BEPOBOIUECKHUE 31aHus U TomemeHus. — M.: 2014.

ok w

1.4 MeTOIlI/I‘IeCKI/Ie YKa3aHnusi, pCKOMCHAAIIMU U PYIHe MaTEpUAJIbl K 3aHATUAM

1. Mertoauueckue ykazanus K jabopaTopHoii padote «OnpenesieHue TermIoEMKOCTH
BO3]lyXa MpU NocTossHHOM AaBieHun» (Pynobamra C.I1., babuuesa E.JI., Kanar-
HUKOB 10.A.).

2. Mertoandeckue ykazaHusl K JJabopatopHoii pabore «OnpeneneHue moxkazarens
anuabatel 1 Boznyxa» (Pynobamra C.11., babuuesa E.JI., Kanataukos 10.A.).

3. Meroandeckue ykazaHus K jabopatopHoii pabore «lccnemoBanue mpoieccos
BO BiakHoM Bozayxe» (Pynob6amra C.I1., babuuesa E.JI., Kanataukos 10.A.).

4. Metoauyeckre yKka3aHus K pacu€Ty UAcaIbHbIX IIMKJIOB TEIUIOBLIX MaiuH (Py-
nobamra C.I1., babuuaesa E.JI.).

5. Meroanueckue ykazanus K JjabopatopHoii pabore «OmnpeneraeHne 3aBUCUMOCTH
K03 puIMeHTa TEIIONPOBOAHOCTH BO3/1yXa OT TEMIIEpaTypbl METOJOM Harpe-
toit HuTH» (Pyno6amra C.I1., babuuesa E.JI., Kanataukos 10.A.).

6. Meroaudeckue ykazaHus K JjabopatopHoii pabore «Omnpenenenue kodhduim-
€HTa U3ITyYeHHUs] U HHTETPATILHOM CTENEeHN YepHOTHI TBEpAOTO Tenay (Pymobamra
C.I1., babuuena E.JI., Kanataukos FO.A.)

7. Metonuueckue ykazaHus K JabopatopHoii padote «Onpeaenerue kodhdpuiiu-
€HTa TeIUIONEepeIadyy P BBIHYKISHHOM TEYCHHUH KUAKOCTH B Tpyoe» (Pymo-
oamrra C.I1., Kanataukos FO.A.)

8. Meroaunueckue ykazaHus K J1adopatopHoii padbore «VcnbpiTanne naacTHHYaTOro
terooOMeHnHuka» (Pygob6amra C.I1.).

9. Meroandeckue ykazanus K JjabopatopHoii pabote «VcnbiTanne KoxxyXxoTpyOHO-
ro teriooomenHukay (Pynobamra C.I1.).
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http://elib.timacad.ru/dl/local/umo111.pdf

10.MeTonuueckue ykazaHus K 1abopaTopHoi padote «/cnblTaHue OTONUTEIBHO-

BeHTWIIIMOHHOTO arperata COO-20» (Mnproxun M.C., babuuera E.JI.)

11.Metoauueckue yka3aHus JIJIsl CTYACHTOB MPU U3YUYEHUH YIEOHOUN AUCITUTIIINHBI

(Pyno6amra C.I1., babuuesa E.JI.)

8. IEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM CETH

o 0k

~

«UHTEPHET», HEOBXOJUMBbIX J1J51 OCBOEHUSA JUCUHUTIIAHBI

. http://regomet.ru/ OAO "I'ma3zoBckwmii 3aBo MeTaumucT”" MPOU3BOJAUTEIH Ka-

aopudepoB KCk (OTKpBITHII TOCTYT).

http://www.topclimat.ru OAO "MoBeH" MpOU3BOANUTENb PATHATBEHBIX BEHTHIIS-
TopoB BP 86-77 (OTKpBITHI JOCTYM).

http://voztech.ru OAO «Bo3myxoTeXHHKa» MPOU3BOJAUTENb PAIHATbHBIX BEHTH-
JSATOPOB (OTKPBITHIN TOCTYII).

http://rucont.ru DirekTpoHHO-OMOIMOTEUHAsT cUCTEMa (OTKPBITBIN JOCTYII).
http://www2.viniti.ru ba3sr qanasix BUHUTU PAH (0TKpBITHIH JOCTYII).
http://www.techgidravlika.ru MudopmarmonHo-cripaBouHasi cucteMa (OTKpBI-
TBIN JOCTYII).

http://znanium.com/ DnexTpoHHO-0MOIMOTeUHAs CUCTEMA (OTKPBITHIN JOCTYII).
http://e.lanbook.com/ DnekTpoHHO-0MOIMOTEUHAs ccTeMa (OTKPBITBIH JOCTYII).

9. IIEPEYEHH TIPOI'PAMMHOI'O OBECIIEYEHUS U UHO®OPMAILMOHHBIX

CIIPABOYHBbBIX CUCTEM
Tabmuma 10
IlepeyeHb NPOrpaMMHOro odecrneyeHust
Ne Ha"MeHOBaH“eU HauMeHoBaHHne Tun Ton
pasaesa yueOHOM ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTKu
AUCIHHUIIHHBI
1 Paznensr 1-4 Mlcr05306fé Office OducHerii maker | Microsoft 2021
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10. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3BI, HEOBXOJUMOM JIJISI OCY-
INECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

Tabmuma 11

Cgenennsi 00 00ecne4eHHOCTH CIIENNAIN3UPOBAHHBIMHU AYIUTOPHUSAMH,
Ka0uHeTamu, JJabopaTopusiMmmu

HaunMeHoBaHue cnenuaJdbLHBIX IIOMeIe-
HHUH U TOMEIIEeHU 1JI CAMOCTOATEIb-
HOI1 padoThl, Ne ayauTopuu

OcHalIEeHHOCTD CIEeIHAJILHBIX OMEIEeHUH U I0-
MelleHNH JI CAMOCTOSITeIbHOMH PadoThI

1

2

Kopmyc xadenpsr TI" u D011, 16 ayauropus

1 Jlocka ayautopHas 3-x anemeHTHas (MHB.Ne
210136000003573)

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

3 KommiekT u3 uHTEpakTuBHOU Hocku Penbord 77
(ctoiika. mpoektop u npocka) (MuB.Ne
210134000001798)

4 Komnbirotep "Abakyc" (MuB.Ne 410134000001484)

Kopmyc xadenpsr TT' u D0II, 6 aynuropus

1 Hocka mxombHas (MuB.Ne 210136000004868)

2 DkpaH HacTteHHBIN Projecta SlimScreen (MuB.No
210134000002855)

3 JlaboparopHast ycTaHOBKA JIJISI UCCIEIOBAHUS TEILIO-
emkoctH (MuB.Ne 210134000002081)

4 JlaboparopHasi ycTaHOBKa JIJISI ONIPEAEIICHUS] OTHO-

meHus .TemnoeMkocteit (Mus.Ne 210134000002082)

JIaboparopuas ycrarnoBka (Mus.Ne 410134000001548)

Jlaboparopnas ycranoBka (MuB.Ne 410134000001549)

Jlaboparopnas ycranoBka (MuB.Ne 410134000001550)

Jlaboparopnas ycranoBka (MuB.Ne 410134000001551)

JlaboparopHast ycraHoBka (MuB.Ne 410134000001552)

~N O O1

Kopnyc xadenpsr TI' u O0I1, 2 aynutopus

1 Temnosas 3aBeca KEH-37B (MuB.Ne

210134000002255)

Tennooomenauk (MuB.Ne 410134000001780)

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

4 DnextpoBopoHarpeBatens (MuB.Ne
410134600002726)

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

6 Temnoreneparop TI-1,5 (MuB.Ne

410134000001866)

Koren [1-900-14 (MuB.Ne 410134000001421)

8 Komnpeccop BRAVO 402 M (MuB.Ne
210134000002505)

9 Kanopudep (MuB.Ne 210136000003596)

10 Tocka mixospHas (Muas.Ne 210136000004869)

11 Bentusarop BI] 14-46-3,15 TIpO ( 1,5%1500)
(MuB.Ne 210134000002586)

12 bak pacmmpurensHbiit otorenus (M. Ne
210136000004732)

N

~

lenTpanbHas HaydHas OMOIMOTEKA UIMEHU
H.U. Kenesnosa. YUnransHble 3a1b1 OMOIHOTE-
KU

Oo6wmexurue Ne 4,5,8,11. KoMmHars! 11 caMo-
MMOATOTOBKU
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11. METOAMYECKNAE PEKOMEHIALINM CTYIEHTAM 10 OCBOEHHUIO JUCIUATITAHBI

CopepxaHue U3y4aeMoro Marepuajia JMCLUUIUIMHBI IPUBEAEHBI B paboueil yueo-
HOU mporpamme. st yCIemHoro u3y4eHust CTyIeHTaM PEKOMEHAYETCS MOJIb30BaTh-
Csl ydeOHMKaMU M y4eOHO-METOJMYECKUMU TOCOOUsIMU M3 OuOIMoTedHOro (hoHma
YHUBEPCUTETA, a TAKKE€ METOAMYECKMMM IMOCOOUSIMHU IO BBINOJHEHUIO J1abopaTop-
HBIX paboT, XpaHAIMKUMHUCA Ha Kadeape.

CryaeHTam HEOOXOIUMO:

% BHUMATEIHHO O3HAKOMHUTKCS C COJICPKAaHMEM TEMaTUYECKOTO TUIaHA, BHIBEIIH-
BaeMOro Ha kadeape, MPUBOAMMOM B HEM CIIMCKOM PEKOMEHAYEeMOM JuTepa-
Typbl, TIPUOOpPECTH B OMOIMOTEKE YHUBEPCUTETA TpeOyrouecs: y4eOHUKUA U
y4eOHbIE TOCOOUS;

% TIOJIyYMTh KOHCYJIBTALMIO y MIpernojiaBaresiei kKadeapsl, BEAyIUX TUCHUILUTUHY
«TennmoTexHuka, Mo BCEM BO3HUKAOIIUM y4eOHO-METOIMYECKUM BOIIPOCAM;

% HCIIOJNIBb3YSl METOJUYECKUE MOCOOHSI, CTPOro MO TeMaM TUCIMIUIMHBI MPHUCTY-
IIUTh K U3yYEHUIO PEKOMEHIYEMOM JINTEPaTypHI;

% TpopabaThIBaTh KaXIYI0 TEMY cpa3y Hocje e€ MpoUTeHHS Ha JISKIUH;

% PI'P BBINONHATE MOCIIE U3JT0KEHUSI COOTBETCTBYIOIUX TEM;

¢ npu PI'P oTrBeTuTH Ha mpeanaraemMpie MperoiaBaTesieM BOIPOCH! 0 TeMe KOH-
TPOJBHON PabOTHI;

* Tepe]] BBIIIOJIHEHHEM J1a00PaTOPHBIX padOT 03HAKOMUTHCS C METOAUYECKUMU
YKa3aHUSMU IO UX BBINIOJIHEHHUIO;

% I TOIyCKa K AK3aMEHY CTYACHTY HEOOXOJMMO BBIIIOJHUTH BCE J1Ta0OpaTop-
Hble pabOThl, a TAK)KE BBINIOJHUTH BEChb OOBEM CAaMOCTOSTEIbHON MHIAUBUIY-
aNbHOW paloOThl, 3alIUTUTH BbINOJHEHHbIE PI'P, nmpu moaroroBke k 3k3ameHy
PYKOBOJICTBOBAThLCSI BOIPOCAMU, TPUBEACHHBIMU B paznene 6.2 naHHod pabdo-
Yyel MPOTPaMMBl.

B koHcriekTe nekuumii ciaemayer uzdberarh nmoApooHou 3amucu. KoHcnekT He 107-
JKEH TPEeBPAIAThCA B €AMHCTBEHHBIN UCTOYHUK WH(GOPMAIINH, & JOJKEH MOBOJIUTD
CTYJIEHTa K CAaMOCTOATEILHOMY OOJyMBIBAHHIO MaTepuaia, K pabore ¢ yueOHON KHU-
roii. HezaBucumo oT T0Or0, €cTh yueOHHUK WK HET, JIEKLUHU 3alUChIBaTh HEOOXOIUMO.

[Tocnenyromas paboTa Haj JIEKIMEW 3aKI0YaeTcs B MMOBTOPEHUM €€ COJepKa-
HUS 10 KOHCTEKTY (a eIle JIydlle C MPHUBJICUCHUEM JOMOJHUTEIbHBIX UCTOYHUKOB)
BCKOpE TOCJIe €€ MPOCTYIIUBaHUs, T.K. 3a0bIBaHHE MaTepuasa, BOCIPHHITOTO JIO-
ObIM CITOCOOOM UAET 0COOEHHO MHTEHCUBHO CPa3y K€ MOCIJIE BOCIPUSATHS.

Odopmienue 1adopaTopHbIX pabOT JOKHO ObITh MAKCUMAJIBHO MPUOTUAKEHO K
YPOBHIO, Ha KOTOPOM BEJIETCSl SKCIIEPUMEHTAIbHAS HAayYHO-UCCIIeIOBATEebCKasl pa-
00Ta B KOHKPETHOU MPEAMETHOMN 001acTH.

[Ipu moaroroBke K jJabopaTopHO paboTe CTYIEHT JOJKEH U3Yy4YUTh PEKOMEH-
JIOBaHHBIN K TaHHOW TeMe MaTepual 1Mo y4eOHUKY U Jab0paTOpHOMY MPaKTUKYMY,
MOITOTOBUTH OTYET, KOTOPBIA JTOJDKEH COJEpPKaTh HAMMEHOBaHWE padOTHI, 1IeNIb pa-
0O0ThI, CXEMBbl paccMaTpUBAEMOM YCTAHOBKHM C YKa3aHHEM KOHTPOJIHHO-
WU3MEPUTETHFHBIX MPUOOPOB, pacueTHBIX (HOpPMyJ, TAOIWIIBI JJIs 3alUCH OIBITHBIX
naHHbIX. Ha mabopaTopHBIX 3aHATHSX CTYAEHT 00s3aH 00yMaHHO BBIIOJIHSATH 3a7a-
HUS1, aHAJTM3UPOBATh MOJyUYCHHBIE PE3yJIbTATHI.
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bonee moapo6bHO MeToaMUYECKHe PEKOMEHIAINNA PACCMOTPEHBI B METOIMYECKUX
yKa3aHUsIX JIJIs1 CTyACHTOB (1. 7.4)

Buabl n gopmbl 0TPadOTKH MPONYIEHHBIX 3aAHATHI

CryneHT, NpoNyCTUBIINN JIEKIIMOHHOE 3aHATHE, 003aH CaMOCTOSTENBHO MIPO-
paboTaTh NPONYLIEHHYIO TeMy (pa3zei), NPedoCTaBUTh MPENOJAaBATEN0 KOHCIEKT
IPOMYIIEHHON JIEKIIUN U OTBETUThH B YCTOU (hOpME Ha BOIIPOCHI 3a/1aBAEMBbIE MPEMO-
JlaBaTesieM 10 TeMe JICKIUH.

[IpomyuieHHbie 1abopaTOpHbIE padOTHI JOKHBI OBITH BBHITTOJHEHBI, BPeMs BbI-
NOJIHEHMSI Ha3HavyaeTcs npenogasatenem. Ilepen orpaboTkoil 1abopaTopHOil pabOThI
CTYACHT CaMOCTOSITENIFHO M3y4aeT TEOPETHUECKHU MaTepual 1mo TeMe paboThl, mopsi-
JIOK €€ MPOBEICHUS U METOUKY 00paOOTKH OMBITHBIX JaHHBIX. [laHHBIC TOTyYeHHBIE
IIPY BBINOJIHEHWH MPOMYIIEHHON J1a00paTOpHOl pabOThl 3aHOCUT B 3apaHee MOJAro-
TOBJICHHBIN oT4eT. [locme 0OpabOTKM OMBITHBIX AAHHBIX O(POPMIICHHBIN JOKHBIM
00pa3oM OTYET O BBINOJIHEHUH JIJAOOPATOPHON pabOThI MPENIOCTABISETCS BEAYIIEMY
IPETOAABATEINIO IS 3aIUTHI.

12. METOAMYECKUE PEKOMEHIALIMY MPEITIOABATEJISIM IO OPT AHU3ALIMHA
OBYYEHMS IO JUCLHMILINHE

12.1. MeToan4yecKkue peKOMEHIAIMHT ISl YTEHUS JeKIUi

Hawunyumeit ¢popmoil opranuzauuu oOydeHus JUCHUIUIMHE «TeroTeXHUKa
IPEACTABIIAECTCS TaKas, IPU KOTOPOW BCE BHUJIbI YUEOHBIX 3aHATUN (eKuus, gabopa-
TOPHBIC 3aHATUS, pacyeTHO-Tpaduyeckre paboThl) 00pa3ylOT €AWHBIN B3aHMMOCBS-
3aHHBIA y4eOHbIN mporiecc. JIEKIUU SBISIOTCA OJHUM M3 BaXKHEHMIKMX BHJIOB y4eO-
HBIX 3aHATUH. OHU JOJKHBI 1aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUU
N0 AUCIUIUIMHE, KOHIIEHTPUPOBATh BHUMAHUE CTYACHTOB Ha HauOoJiee CIIOXKHBIX U
Y3JIOBBIX BOIIPOCAX.

OObeM unTaeMbIX JEKLIMN onpenesnserca padoyel mporpaMMon JUCIUIIIMHBIL.
[Ipn yciaoBuUM CBOEBPEMEHHOIO 3aKPEIUIEHMS JIEKIIMOHHOIO Marepuaia Ha Ipymnmo-
BBIX 3aHATHAX W B NPOLIECCE BBINOJHEHUS JOMAIIHUX 3aJaHUM CTYIEHTHI SIBIISIOTCS
Ha O4YepeIHbIC JIEKIIMM JTOCTATOYHO MOATOTOBJIEHHBIMHU ISl MX MPOCIYIIMBaHUS U
YCBOCHHUSL.

Bo Bpewms siekuuii JEMOHCTpaLysl CIaWI0B WM MPE3CHTAUUN SBIISIETCA IPEIIO-
yruTenbHee. [[puMeHenne cnai1oB U mpe3eHTaluii TpedyeT TIaTebHOW padoThI, 1O
METOJAMYECKOMY OOECIEUYEHHUIO0 TaKWX 3aHSATHUH: OTOOp HEOOXOIUMBIX (parMeHTOB
GbUIBLMOB U CHaI0B, NOA00P WILTIOCTPALMN U YepTexeH, MPoBEpKa KayecTBa UX Je-
MOHCTpalWH, 3aTPAYUBAEMOr0 BpeMEHS U T.JA. [lmaHupyemsblil K U3JI0KEHUIO B JIEK-
IUSX MaTepuall JOJDKEH OTpaXkaThb TOJIBKO OCHOBHOE COJEpPKAHUE M3ydyaeMOro BO-
poca, COYETAsACh C MPUMEpPaMU U, TP HEOOXOAUMOCTH, UITIOCTPUPYETCS] TEXHUYE-
CKUMH cpeficTBaMu 00yuyeHusi. Kpome 3Toro, B Jiekiiuu oOpaiaercs BHUMaHUE CTY-
JIEHTOB Ha BOIIPOCHI M3y4aeMOr0 MaTeprualia, KOTOPbIE OH JIOJHKEH U3YyYUTh CaMOCTO-
ATEJIBHO N0 YKa3aHHOM B METOJMYECKHUX YKA3aHUSAX MO JAHHOW ITHUCLHUIUIMHE JIUTEpa-

Type.
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12.2. MeToanuyeckue yKa3aHus JJisl IPOBeAeHNs JJa00PATOPHBIX 3aHATHH

JlabopaTopHbie pabOThl UMEIOT LIETBI0 OOYYUTh CTYIEHTOB METO/IaM JKCIIEpHU-
MEHTAJIbHBIX HCCJIEIO0BAHMUM, MPUBUTH HAaBBIKM aHAJIM3a U OOpPabOTKH MOITYYEHHBIX
JAHHBIX MpU paboTe ¢ J1abOpaTOPHBIM O00OPYIOBAHUEM, BBIUUCIUTEIHHOU TEXHUKH.
Ha naGopaTopHbIXx paboTax 3aKperiieTcss TEOPETUUYECKUN MaTepuai, MOTyYeHHBIH
IIPU U3yYEHUH OCHOBHBIX BOIIPOCOB JAHHOM JHUCIUILUTAHBI.

B nauvanme nabopaTopHOM pabOThl HpenofaBaTeib AOJKEH ONPEAEIUTh €ro
1€Jb, YKa3aTh B3aMMOCBS3b 3aHATUSA C Pa3felaMH OCHOBHOTO COJIEpKaHUS JHCIIU-
IUTMHBI, TPOBEPUTH TOTOBHOCTH CTYJCHTOB JJIsi BBINOJHEHUs NaHHOW paboTel. [lpu
MOJITOTOBKE K J1a00paToOpHOil paboTe CTYACHT JOJDKEH M3YYUTh PEKOMEHIOBAHHBIN K
JAHHOM TeMe MaTepuall Mo YYEOHUKY M JIaDOpaTOPHOMY IMPAKTUKYMY, HOJITOTOBUTh
OTYET, KOTOPBIA JODKEH COJEepKaTh HaMMEHOBaHHE PaboThI, 1IENb pabOThI, CXEMbI
paccMaTpUBaEMOM 3JEKTPUUYECKON LIETIH C YKa3aHUEM KOHTPOJIbHO-HU3MEPUTEIbHBIX
npuOOpPOB, paCUETHBIX (HOPMYII, TAOIUIBI U1 3aIUCH ONBITHBIX TAHHBIX.

[Ipy nocTaTouHOM TEXHUMYECKOM OCHAIIEHHOCTH ydeOHOU naboparopuu Ka-
(beapsl CTYAEHTHI BBIIOJIHSIOT J1a00paToOpHyto paboTy, IpeIBAPUTENBHO pa30UBIINCH
no «opuragam», BKIOUaromuM B cedst o 4 — 5 crynenrtoB. Eciu ke HeT Takoi Tex-
HUYECKOW BO3MO>KHOCTH, TO JiabopaTopHasi padoTa BBINOJHIETCS cpa3dy Bcell moj-
rpynnoi unm ‘2 noarpynmnsl. [Ipu 3TOM npenojaBaTenb paclpeneisieT Mexay CTy-
JE€HTaMU OOS3aHHOCTH IO BBINOJHEHUIO JTAOOPAaTOPHOM pPabOThI, CcTapasch 3aJei-
CTBOBATh B pab0OTE KaK MOKHO OOJIbIIE CTYJEHTOB.

[lepen mpoBeneHreM 1abOpPaTOPHON pabOThI MPENOIaBATENb WA aCCUCTUPY-
IOIMKA eMy MH)KeHep (JadopaHT) ydueOHON 1adopaTOpuu MPOBOAUT MHCTPYKTAXK IO
TEXHUKE O€30MaCHOCTH.

[IpenonaBarenp 005i3aH CIEOUTH 3a XOJAOM €€ BBIMOJHEHUS Ha KaXII0M pabdo-
YeM MecCTe, 3a COOJII0JIEHUEM MPABUIT TEXHUKU 0€30MaCHOCTH, KOHCYJIbTUPOBATh CTY-
JICHTOB I10 BO3HMKAIOIIMM Y HUX BOMPOCAM, TIOMOTaTh, B BHITOJTHEHUH PaOOTHI.

[lo oxoHuaHuM 1a0OPAaTOPHOTO 3aHATHUS NPENOAaBaTeNb JOJKEH MO3HAKO-
MUTBCS C pe3yJIbTaTaMu, MOJIYYEHHBIMU B XOJ€ BBIIIOJHEHUS CTYACHTaMU PaOOTHI.

Bce naboparopabie paboThI JOMKHBI OBITH OPOPMIIEHBI B OTETHEHOM «OKypHa-
Jie AJi JIabOpaTOPHBIX PabOT». DTO MOXKET OBITH OTJEIbHAS TETPa/ib, B KOTOPOH CTY-
JICHT Ha OCHOBE METOJUYECKHX PEKOMEHJalui Uil MpOBEeACHUs J1abopaTOpHOU pa-
00ThI, pa3pabOTaHHBIX Ka(eapoii, TOTOBUT CBOM MEPCOHANbHBIA KOHCHEKT, JIMOO OT-
JeNbHBIA pa3paObOTaHHbI M W3JaHHBIA Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Tocre CHATHSA OMBITHBIX JAAHHBIX CTYICHTHI 00padaThIBAlOT PE3ylbTaThl JKC-
MEPUMEHTA, CTPOSIT IpaduKu (€CIu OHU MPEAYCMOTPEHBI B pab0Te), 1€Iat0T BHIBOIBI
no pabore.

OxkoHyaTenbHO O(GOPMIICHHBIE OTYETHI IO JIA0OPATOPHBIM paboTaM 3alluia-
IOTCSl CTyJIEHTaMU B MHJIMBUyaJIbHOM IMOPSIIKE B Yachl KOHCYJIbTAlUI MIpernoaaBaTe-
Js1. DTO MO3BOJISIET CTYJCHTAaM €IIe pa3 MOBTOPUTH U OCMBICTUTH IPONICHHBINA MaTe-
pHall, a MpenoIaBaTeNi0 OLUEHUTh CTETIEHb YCBOCHHUS MPOUIECHHOIO CTyJIEHTaMH Ma-
Tepuana.
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12.3. MeToanuyeckue yKa3aHus JJisl IPOBeAeHNsI TEKYIIEero TeCTUPOBAHMS

Teky1ee TecTUpOBaHUE 11€JIECO00PA3HO MPOBOJUTH 2 pa3a B TCUCHUE CEMECT-
pa. C ero momoIrso MpOBEPSETCS YCBOCHHUE CTy/IEHTAMU MaTepuaia, MPOWIEHHOTO
3a 6-8 Hemenb. JTa MpOBEpKa JTOJDKHA OBITh JOCTATOYHO TITyOOKO# ¢ TeM, 4TOOBI O/1-
HOBPEMEHHO CIIYXHTb MOJITOTOBKOM K MPEACTOSIIEMY IK3aMEHY.

JlomkHO OBITH pa3pabOTaHO HECKOJIEKO BAPHMAHTOB TECTOBBIX 3aJIaHUH C TEM,
YTOOBI OJIN3KO CUJSIINE CTYICHTHI UMEITH Pa3HbIC BAPUAHTEHI.

HeynoBineTBOpUTEILHO HAIMMCAHHOE TECTHPOBAHKE TEPEITUCHIBAIOTCS CTYICH-
TaMH{ TOBTOPHO IO JIPYroMy BapuaHTy. BaKHbIM MeTOAMUYECKUM TPeOOBAaHUEM IPH
IIPOBEJICHUM TECTHPOBAHUS SIBJIICTCS CBOCBPEMEHHOE O3HAKOMIICHHE CTYACHTOB C
JOITYIIICHHBIMHU B HEM OIIIMOKAMH.

IIporpammy pa3padoraJu:
babwuuena E.JI.,

(Toamuch)

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

(Toamuck)
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PEINEH3UA

Ha padouyo nporpammy aucuumnabl 51.0.12 «Tensiorexnnka
OIIOII BO no Hanpaiaenuto 35.03.06 «Azpounsicenepusy,
HanpasJieHHOCTh «TexHn4eckne cucreMbl B arpoou3Hece»

(xBanndukanus BBITYCKHUKA — 0aKaiaBp)

CrymxkuHoit Hatanueit AnexceeBHOH, 3aB. Kadeapoil DiaeKTpocHaOKEHHE U SJCKTPOTEXHU-
ka uMmeHu akageMuka M.A.bynzko ®I'BOY BO r. Mocksbsl «PoccuiiCKuil TOCYJapCTBEHHBIN arpap-
Hblil yHuBepcuteT — MCXA umenu K.A. TumupszeBa», KaHAUIaTOM TEXHUYECKUX HAYK (Jajiee 1o
TEKCTY PELIEH3EHT), MPOBEJEHa pelieH3Msl paboyell mporpamMmbl AUCHUIUIMHBL «TemoTexHuka»
OIIOIT BO no nanpasnenuto 35.03.06 — «Azpounscenepusny, nanpasineHHocTh «TexHnuyeckue
cucTteMbl B arpoousHece» (OakanaBpuat) pazpadborannoii B ®I'bOY BO «Poccwuiickuii rocynap-
CTBeHHbIN arpapHbiii yHuBepcuteT — MCXA nmenn K.A. TumupsizeBa», Ha Kadeape TEIUIOTEXHU-
KU, THJIPABIMKU U 3HeproodecneueHus npeanpustuii (paspadorunku — babuueBa Enena Jleonu-
noBHa, cT. mpenoaaBarens kKadenpel TI' u DOI1 u OcmonoB Opo3mamar MamacanueBud, 1.T.H.,
npodeccop kadeapsr TT" u DOII).

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

1. IlpenbsaBnennas pabouas nmporpamMma aucuuiiuHel «TemnorexHukay (nanee no 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 akmyansnocme yaeOHON AUCIUIUIMHBI B paMKax pean-
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 ¢ Ilporpammoii 3a mgucuurumHoi «TemjioTeXHUKA) 3aKperuIeHBl 3
komnemenyuu. [ucuuninnna «Tensorexunka» u npexacrasieHHas [Iporpamma cnocobna peanu-
306amb MX B OOBSIBICHHBIX TpeOoBaHUsAX. Pe3ynpTaThl 00ydeHus, npeacrapieHHse B [IporpamMme B
KaTeropusix 3HaTb, yME€Th, BIAJECTh coomeemcmsyom CleuprKe 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-
nernnto 35.03.06 — «Azpounscenepusn» 1 BOSMOKHOCTD TyOIIMPOBAHUS B COJIEPKAaHIH OTCYTCTBYET.

7. llpencraBnennas IlporpaMma mpeanosiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH, UCIOb3YEMbIEe IPU PeaTn3allii pa3IndHbIX BUJIOB yueOHOU padoTsl. dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_coomseemcmeyom 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 wnanpasienus 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 M BBICTYIUICHUS, yUaCTHE B TECTUPOBAHUH, BBINOJIHEHHE pacyeTHO-TpapuuecKoil paboThl U
ayIUTOPHBIX 3aJaHUSX - paboTa ¢ TEXHUYECKOW JHUTepaTypoi), coomeemcmsyrom crenupuke
JUCLUIUTMHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

dopMa MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, IpeaycMoTpeHHas IIporpammoit,
OCYILIECTBIIsIETCS B (hOpMe 3K3aMeHa, UTO coomeemcmeayent CTaTyCcy AUCHUILTNHBI, KaK JTUCIUITIN
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HbI 00s13aTeNbHOM yacTH yuyebHOro uukma — b1.0 ®rOC BO nanpasnenus 35.03.06 — «Azpoun-
JiceHepuay.

11. ®@opms! onenku 3HaHU, npefcrasnenuble B Ilporpamme, coomsememesyiom cnenuduke
AUCUMILTMHBI ¥ TPEGOBAHMAM K BBITYCKHHKAM.

12.  VueGHo-MeTonmyeckoe obecreueHne MUCIMIIHEEL IIPE/ICTABJIEHO: OCHOBHOM JIUTe-
paTypoii — 2 ucrouHuka (6a30BbIi Y4€OHHK), TOMOIHUTENBHOM JTEPaTypoll — 9 HauMeHoBaHUi,
MCTOYTHHKOB CO CCBUIKOH Ha 3/IEKTPOHHbIE PECypChl, Wnreprer-pecypes — 8 uerounnka u coom-
gemcmeyem TpeboBanusiv ®I'OC BO nanpasienus 35.03.06 — «Azpounsicenepuny.

13. MareprainsHo-Texnnyeckoe obecreyenue AUCLHIUIMHBL COOTBETCTBYET CreHU(pUKe
AucIuIMEEL «Tenuorexnuka» u obecneunBaeT HCmomb30BaHMe COBPEMEHHBIX 00pa3oBaTe/bHBIX,
B TOM YHCJI€ HHTEPAKTHBHBIX METO/I0B 06yYeHH s,

14. Meromueckue pexomenanuu CTYACHTaM H METOJMYECKHE PEKOMEH/IALUH TIPEIIo/aBa-
TEIISM 10 OpraHu3aluu 00yYeHHUs 110 JMCIHMIUIAHE JAI0T TIpe/CTaBieHue o crnenuduke o6yyeHus
1o gucuummbe «TemioTexuukay.

OBIIHUE BBIBO/IbI

Ha ocroBanuu nposenennoi penensun MosxHo CAIeIaTh 3aK/TIOYEHHUE, YTO XapaKTep, CTPyK-
Typa ¥ colepxanue paboyeil mporpaMMBbl U CIUILIHHEL «Temnorexuukay OITOII BO mo Harpaa-
nennio 35.03.06 — «Azpounsicenepuny, HanpaBieHHOCTh «TexHuueckue cueremsl B arpo6usmne-
ce» (KBaTM(HKALUs BBITYCKHEKA — Gakanasp), paspaGorannas BaGuuesoii E.JL, cr. npenonagare-
nem kadeapst TI' u DOIT u OcMoHOBBIM O.M,, a.1.1., npodeccopom kadenper TI" u DOIT coorser-
cTByet TpeboBanusm ®I'OC BO, COBPEMEHHBIM TPEOOBAHUAM 5KOHOMMKH, PhIHKA TpyJia U MO3BO-
JT IpH € pealM3allii YCIEeNHO 00eCIeqHnTh (hopMHpOBaKHHE 3asBICHHBIX KOMIIETEHIHA (mHIH-
KaTOPOB I0CTHIKEHUSI KOMIICTEHIIHH).

Peuensent: Crymkuna Haramms AJleKceeBHa, 3aB. Kadeapoit DiekTpocHabkenHe 1 SJIEKTPOTEX-
Huka UMCHH akazaemuka M.A.Bynsko ®I'BOY BO r. Mockssr «Poccuitckuii rocynap-
CTBEHHBIA arpapHblii yHUBE cu/rg, MCXA umenn K.A. Tumupssesay, KaHauaart

TEXHHYECKUX HAyK 74 Y » 2 2021r.

(noanuce) /
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