MUHUCTEPCTBO CEJILCKOI'O XO3}II71CTBAUPOCCI/II71CKOI71 ®EJIEPALINU
JIETTAPTAMEHT HAYYHO-TEXHOJIOTMYECKOM ITOJIUTUKU U OBPA3OBAHUS

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJUKETHOE OBPASOBATEJIBHOE YUPEXIEHUE
BBICHIET'O OBPA3OBAHNA « JOHCKOU I'OCYAAPCTBEHHBIN AT'PAPHBIM YHUBEPCUTET»

A30BO-YEPHOMOPCKUI MTHXXEHEPHBI UHCTUTYT — ®GUJIUAJT
OEJIEPAJIBHOT'O TOCYAAPCTBEHHOI'O BIOJUKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXXJIEHNM A BBICIIEI'O OBPA3OBAHUA
«JOHCKOM r'OCY JAPCTBEHHbBI ATPAPHBII YHUBEPCUTET» B I'. 3EPHOI' PAJIE

EyTeH KO MoanucaHo uuposoi YTBEP)I(I[AIO
noanucoto: ByteHko
Anekca HAOpP AnekcaHgp Gegoposuy I[npeRTop

DNara: 2025.04.24
®enopoBuY  7430.47 40300

A.®. Byrenko

« 24 » amnpeis 2025 T.

PABOYAS ITPOT'PAMMA

Jucnunimuabl b1.B.05 «Temno- u ximagorexHukay

Hanpasaenue noaroroBku 19.03.02 [TpoaykTel nUTaHUS U3 PACTUTEIBHOTO ChIPbS
IIpoduib noaroroBku «TexHOIOTHS TPOAYKTOB OOIIIECTBEHHOTO TUTAHUSD)
DakyabTer «HKEHEPHO-TEXHOJIOTUYECKUI»

Kadenpa «3nexkrposHepreTuka v TEIIOIHEPTETUKAY

®opma 00yueHHs 3a09Has

KBanudukanusi BINYCKHUKA — 0aKaJaBp

3epHorpan-2025



[Tpu pazpaboTke paboueit mporpaMmbl y4eOHON JUCHUIUIMHBI B OCHOBY TOJOKEHBI:

1. ®I'OC BO — 6akanaBpuar no HampasieHuto noarotoBku 19.03.02 IIpoaykTsl nuTtaHus U3 pacTu-
TEJBLHOTO CBIPbS, YTBEPKIEHHBIN NpUKa3oM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit de-
nepauuu ot «17» aBrycra 2020 r. ITpuxaz Ne 1041.

2. YuebHblii 1an 1o npoduitto «TeXHOIOTHs MPOYKTOB OOIIECTBEHHOTO MUTaHUsD» (TO/1 Havaa
noarotoBku 2025), onoOpeH YuéHbiM coBeTOM A30B0O-UepHOMOPCKOT0 HHKEHEPHOTO HHCTUTYTA
®I'BOY BO [onckoii 'AY.

[Tporoxoin Ne 6 ot «19» depans 2025 T.

Pabouas nmporpamma yuebHoi# qucuuruinabl «Terno- u XmagoTexHuKa» oo0peHa Ha 3acelaHiH Ka-
benpsl «IIEKTPO3HEPreTHKa U TEMJI0IHEPreTHKAY

[IpoTokon Ne 7 ot «24» mapta 2025 1.
W.o. 3aBenyromuii kadenpoi

K.T.H., TOUEHT M.M. YkpauHiieB

Pabouas nporpamMMa y4eOHOM AUCHUIUINHBI « TeIUI0- U XJ1aJ0TEXHUKa» PEKOMEH0BaHa K UCIOJIb30-
BaHUIO Ha 3aC€JaHUH METOJINYECKON KOMUCCUU 10 HanpasieHuto noarotoBku 19.03.02 «IIpoaykTsl
IUTAHUSA U3 PACTUTEIBHOTO ChIPbs) MHKEHEPHO-TEXHOJIOTUYECKOro (hakyybTeTa.

[IpoTtokon Ne 4 ot « 28 » wmaprta 2025 T.

[Tpencenarens METOIUYECKON KOMUCCUN
I.T.H., 1.0. 3aBEe1yIOLIEro Kadenpoi
«TexHONOoruu 1 cpeicTBa MEXaHU3aIMH arpONPOMBILINIEHHOTO KOMIUIekcay  ['mooun A.H.

Pa3paborunku:
K.T.H. C.B. Ilanuenko
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1. BBOJIHASA YACTb

1.1. llesan ocBoeHUs1 Y4eOHOM M CUMILIUHBI

LensmMu ocBoeHHs y4eOHOM TUCIMITIMHBI «Temno-u XJIagoTeXHUKay SBISIOTCS: CHOPMHUPO-
BaTh Yy CTYJEHTOB CUCTEMY KOMIIETEHIMH, CBA3aHHBIX C IOHUMAHUEM OCHOBHBIX 3aKOHOB TE€PMOIH-
HAaMHKH U TETUIONEPEIaud U CIIOCOOHOCTHIO pellaTh HH)KEHEPHBIE 331a4K C UCTIOIb30BAHNEM 3HAHUN
YCTPOMCTBA TEIUIOTEXHUYECKOTO O0OPYIOBaHMS, IS MOCIEAYIOUIEro MPUMEHEHHUS IMOTYYSHHBIX
3HaHUH M HABBIKOB MPH OCBOCHHH CIEIHAIBHBIX JUCUUIUIMH TPOQHIIS HOATOTOBKUA U BBITOJTHEHUN
pa3IMyYHbIX BUIOB paboT B mpodeccuoHaibHOU chepe NesTeIbHOCTH.

1.2. MecTo y4yeOHOM qucHuIIMHbI B cTpykType OITOII

HucuuruinHa «Terno- ¥ XJIaA0TEXHUKa» OTHOCUTCS K JUCLMILIMHAM 4acTH, (GpopMupyemoit
Y4aCTHUKaMHU 00Pa30BaTEeIbHBIX OTHOIICHUH.

W3yuenune naHHON NUCLMIUIMHBI 0a3UpyeTcs Ha OCBOCHHUHU CTYAEHTaMM JUCLUILIUH: «Du3u-
Ka»; «Matematukay; «OCHOBBI OOIICH U HEOPTAHUYECKON XUMUI..

OcBoeHne TaHHON AMCHUIUIMHBI HEOOXOAMMO JJIsl KAUECTBEHHOI'O ISl U3yYEHHs! IUCLUIINH:
«TexHonornueckoe 00OpynOBaHUE MPEANPUATUI OOIECTBEHHOro0 NMuTaHus», «Toprosoe obopyno-
BaHUE MPEINPUATUI 0OLIECTBEHHOTO MUTAHUS»
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1.3. Ilnanupyemble pe3yabTAThl 00y4eHHUsI N0 AUCLHHUILINHE, COOTHECEHHbIE ¢ HHAUKATOPAMH J0CTHKEHHs KOMIIeTeHIMIi
W3yuenne MUCHMILIMHBI HAapaBlieHO Ha (JOpPMUpPOBAHHE MPO(ECCHOHATBHBIX KOMIIETCHINN (YCTAHOBJICHHBIX CAMOCTOSITENBHO), HEOOXOIMMBIX

JUI pelleHus 3ajad NpoQecCHOHaNbHON NEATENbHOCTH U 00ecreunBaroliyue JOCTHKEHUE IIAHUPYEMbIX Pe3yJbTaTOB OCBOEHUS 00pa3oBaTeIbHOM
IIPOrpaMMBI.

Kon [Tnaaupyemblie pe3yabTaThl O0y4eHUS
KOMIIE- ConeprkaHre KOMIETEHIIUN Kon n HaumeHnoBaHue nHIUKATOpa J10-
dopMupyembie 3HAHUS, YMEHHS U HABBIKU
TEHIUHA CTHIKEHHST KOMIIETEHIIUN
1 2 3 4
T1IK-2 CrniocobHOoCTHRIO BiiaieHust MeTo- | [1K-2.4 PacueT npou3BOACTBEHHBIX U 3HaTh: TEOPETUUECKHE OCHOBBI TEIUIO- M XJIAJOTEXHUKH,
JlaMU TI0100pa, pacuera u dKC- HEMPOU3BOJICTBEHHBIX 3aTpaT ACUCTBY- HEO0OXOUMBIE IS TIOA0Opa U pacyeTa TEXHOJIOTHIECKOTO
TUTyaTaluy TEXHOJIOTHYECKOTO IOIIUX U MOJICPHUZHPYEMBIX ITPOU3- 000pyAOBaHMS 1711 TIEPepaOOTKH U XPaHEHUS! ITPOTYKTOB IHTA-
00opynoBaHus s epepaboTKH | BOJACTB MUILEBOM MPOAYKIIUU HA aBTOMa- | HUS
Y XpaHEHUs MPOAYKTOB MUTaHUsI | TU3UPOBAHHBIX TEXHOJOTUYECKUX JIMHU- | YMETh: pa3padaTbiBaTh TEXHOJIOTHYECKHUE CXEMbI BBITIOTHE-
SIX JUTSl OLIEHKH 3P (HEKTUBHOCTH MPOU3- HUS TEXHOJIOTHYECKHUX MPOIECCOB C MPUMEHEHUEM TEILIIOBO-
BOJICTBA U TEXHUKO-2KOHOMHYECKOT'O T'O ¥ XOJIOAWILHOTO 000PYIOBAHHUS
000CHOBaHUS CTPOUTENIHCTBA HOBBIX BnageTts: MeTogamu pacueToB MPOU3BOJACTBEHHBIX U HETIPO-
MIPOU3BOJICTB, PEKOHCTPYKIIMH ¥ MOJIEP- | U3BOJCTBEHHBIX 3aTpaT MPOU3BOJICTB MUILEBON MTPOTYKIIUN
HHU3aIMU TEXHOJIOTHYSCKUX JIMHUH 1 Ha OCHOBE 3HAHWH TEINIO- M XJIaJ0TEXHUKHU
Y4aCTKOB
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2. OCHOBHASA YACTDH

2.1. O0beM yueOHOI JMCHUIIIMHBI M BH/ABI Y4eOHOil padoThI

3aounas popma oOyueHnust

Bix paGoTs! Bcero wacos/ | Cemectp

3a4. eAUHULL Nog

AyauTOpPHBIE 3aHATHS (BCET0) 8 8

B Tom uncne

Jlexuuu (JI) 4 4

[Ipaktuueckue 3ausrus (I113) 2 2

Cemunapsl (C) - -

JlaboparopHblie pabOThI 2 2

CamocrositesnbHasn padora cryaenra (CPC) (Bcero) 60 60

B Tom uncie

KypcoBoii mpoexr KII

(pabota) KP _ B

Pedepar (Ped) 8 8

Occe - -

[IpakTHueckuii pedTUHT - -

Kontponbraast / Pacuernas / PacuerHo-rpaduueckas - -

pabora

CamomnoaroroBka: mpopaboTka KOHCIIEKTOB JICKIIHH, 52 52

y4eOHUKOB U y4eOHBIX OCOOHI, MOArOTOBKA K J1a00-

paTOPHBIM W TIPAKTHYECKUM 3aHATUSAM, TEKYyIIEMY

KOHTPOJIIO

CPC B nepnox npoMe:KyTOYHOM aTTeCTAlUU 4 4

Bua npomexyTOYHOM aTTecTaluuu:

3auer (3), 3 3

3ader c onenkoi (30),

Dx3ameH (9) C)

HUTOIO: 4acoB 72 72

o01mas TpPyA0eMKOCTb | 3a4. ¢JIMHHII 3 3
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2.2. Conep:xanue yyeOHOW THCUMIIIIMHBI

ConeprkaHue pa3iesioB yueOHOW TUCIIUIUIAHBI

Konap! naau-
HaunmenoBanue mMo-
Ne ce- . Coneprkanue pasziena B JUAAKTUYECKUX €UHU- | KaTOPOB J0O-
MecTpa Ayns yaeOnoit jc- ax CTHOKEHHS
LUATUIHHBI o
KOMITCTCHIIUI
8 Moayab Nel. Texuu- | 1.1. OcHOBHBIC MOHATHS TEXHUYECKON TEPMO- I1K-2.4
Yyeckas  TepMOJMHA- | TUHAMHUKUA. OCHOBHBIE TEPMOJUHAMUYECKUE
MHKa rapameTpbl 1 ypaBHEHHE COCTOSHUS UJ1€aTbHO-
Pasnen 1.1 OcHoBHEIE | TO rasa.
TepmonuHamuueckue | 1.2. [loHsaTHe «yaenbHOU TeIIOEMKOCTH U €€
rnapameTpbl BUJIEL
Paznen 1.2 Yuenvnas | 1.3. IlepBblii 3aKOH TEPMOJIMHAMUKH U €TI0 aHa-
TEIIOEMKOCTD JUTUYECKOE BhIpAXKEHUE. Y PABHEHUS MTOJIUT-
Pazpnen 1.3 3akonbl POMHBIX ITpolieccoB. BTopoil 3akoH TepmoanHa-
TEPMOANHAMUKHI MHKH.
Moayab Ne2. Temno- | 2.1. TenmonpoBogHocTh. KOHBEKTUBHBIN TeTI- 11IK-2.4
MaccoOMeH 1000MeH, TeTI000MeH u3imydeHneM. Teruione-
Pazgen 2.1 Tennone- | penava. TernmooOMeHHBIE anmapaThl, X Kiiac-
penava cuUKaIs.
Pa3gen 2.2 Ucteue- 2.2. VcTeyeHue nMapoB U KUIKOCTEH.
HUE MapoB U Kuako- | 2.3. OcHoBbl MaccooOMeHa. [{uddysus u temn-
cren JIOTIPOBOJTHOCTH. Macco- M TeII00T/1aua.
Pasnen 2.3 OcHOBBI
MaccooOMeHa
Moayab Ne3. Hc- 3.1. Teriorenepupyroiue arperaTsl, UCIOJIb3Y- [IK-2.4

I10JIb30BaHHE TEIIO-
TCHEPUPYIOIIUX arpe-
raToB U XOJIOJUILHBIX
MaIlliH

Pasnen 3.1 Temmore-
HEPHUPYIOIIHE arpera-
TEBI

Pasnen 3.2 Xouo-
JWIIbHBIE YCTAaHOBKHU
Pazgen 3.3 [Ipumene-
HHE TEIUIOTHI B CETIb-
CKOM XO3SIHCTBE

€MbI€ B CEIbCKOX035iICTBEHHOM IPOU3BO/ICTBE.
[Taporenepatopsl.

3.2. X0onoauIbHbIE YCTAHOBKHU

3.3. OcHOBHBIE HaIlpaBJIEHUS IPUMEHEHHUS TEIl-
JIOTHI B CEIILCKOM X03dicTBe. OXpaHa OKpykKa-
tolelt cpeabl. OCHOBBI 3HEProcOepeKeHUs U
OCHOBBI HallpaBJICHHUsl Y)KOHOMHUYECKUX PECYp-
coB. BropuuHnsie sHEpropecypcsl




2.2.1. Pazaeanl y4eOHOM TUCHUIINHBI, BUAbI Y4eOHOI 1esiTeIbHOCTH
U (DOpPMBbI KOHTPOJIS
3aounas popma oOyueHnust

Bupl yueOHOM 1eaTeTbHOCTH,

Ne HaI/IMeHE)BaHI/Ie pasnena BKJTIOUAS CAMOCTOSITENBHYIO paGoTy Dopmbl TEKyLIE-
ce- y4eOHOM TUCIUTUINHBI CTY/ICHTOB (B Yacax) ro KOHTPOJIS
MecTpa (Momys) T P 3 | CPC | soero | Ycmesaemoct
2 3 4 5 6 7 8

8 Moayab Nel. Texauueckas -
TEPMOJMHAMHKA
Paznen 1.1 OcHoBHBIE TEpMO- 2 — — 8 10
JUHAMHYECKHE MapaMeTphbl
Paznen 1.2 Y nenpHas Temio- — — — 8 8
E€MKOCTh
Paznen 1.3 3akons! Tepmoau- — — — 8 8
HAMUKU

8 Mopyas Ne2. Temnomacco6- -
MEH
Paznen 2.1 Temmonepenaya — — 2
Paznen 2.2 Ucreuenue napos — — — 8
U KUOKOCTEN
Pasgen 2.3 OcHOBBI Maccoo0- — — — 8 8
MEHa

8 Mopayab Ne3. Mcnons3oBaHue —
TEIUIOTCHEPUPYIOIINX arpera-
TOB M XOJIOIUJIbHBIX MAIIUH
Paznen 3.1 Tenmorenepupy- — — — 6 6
IOIIUE arperaThl
Paznen 3.2 XomoauiasHble 2 2 - 4 8
YCTaHOBKH
Paznen 3.3 [Ipumenenue ter- — — — 4 4
JIOTHI B CETTLCKOM XO0351CTBE

8 [IpomexyTouHas aTTecTarus: - - - — 4 cobecenoBanme
3auer
Bcero: 4 2 2 60 72
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2.2.2 IlpakTn4yeckue 3aHATHS
3aounas popma oOyueHnust

i\f_ HaumenoBanue monyns HaumenoBanue npaktuyeckux 3ans- | Bcero
y4eOHOU JUCIUILTAHBI THI 4acoB
MeCTpa
8 Moayab Ne2. TeruiomaccooOMeH
Pa3nen 2.1 Teruonepenaua I1.3.Ne 1.0npenenenne TemI0Boro 2
MOTOKA MPH TEIJIONPOBOTHOCTH
UTOTIO: 2
2.2.3. JlabopaTopHbBIil IPAKTUKYM
3aounas popma 00yyeHus
Ne
co- HanmenoBanue Moy HanmenoBanue 1a60paToOpHBIX Bcero
y4eOHOU JUCIUILTUHBI pabot 4acoB
MeCTpa
8 Mopayas Ne3. Ucnonb30Banue Ten-
JIOTEHEPUPYIOLUX arperaToB U X0-
JIOUIBHBIX MAIIUH
Pa3znen 3.2 XonoaunbHeie yctaHoBku | JI.P.Ne 2. M3yuenue ycrpoiicTBa u 2
CHSITUE CXEM XOJOJWIbHBIX yCTa-
HOBOK
UTOTIO: 2
2.3. CamocrosiTesibHas padoTa CTyJAeHTa
Buaer CPC:
3aounas popma oOyueHus
Ne ce- HaHMeHE)BaHHe MOJTYJIS Busi CPC Bcero
MeCTpa y4eOHOM TUCIMITIIMHBI 4acoB
5 Mopayabs Nel. Tepmonunamuka u terio- | [IpopaboTka KOHCIEKTOB JIEK-
MaccooOMeH Ui, mMarepuana y4eOHbIX IO-
Pa3znen 1.1 OcHoBHBIE TEpMOAMHAMHUYE- | cOOMMH, MOArOTOBKA K jabopa-
CKHE ITapaMeTpbl TOPHBIM M MPAKTHYECKUM 3a- | 24
Paznen 1.2 Y nenpHas TEMIOEMKOCTh HATUSAM C TOCIEAYIOEH MOoA-
Pazgen 1.3 3akoHbl TEpMOAMHAMUKH TrOTOBKON pedeparta (mpe3eH-
TaIUN )
Monayab Ne2. TernmomaccoOMeH IIpopaboTka KOHCIIEKTOB JIEK-
Paznen 2.1 Tennonepenaua UM, MaTepuanga y4yeOHBIX IO-
Pasnen 2.2 Ucreduenne napoB U )KUIKO- coOuif, moaroTroBka K Jabopa-
cTer TOPHBIM M IPAKTHYECKUM 3a- | 22
Paznen 2.3 OcHOBBI MaccooOMeHa HATUSAM C MOCIIEAYIOLEN MOA-
TOTOBKOW pedepara (mpe3eH-
TaIlUH )
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Monayab Ne3. Hcnonb30BaHKe TEMIOTe-
Hepnpymnmx aneFaTOB " XOJIOAUJIBbHBIX

[IpopaGoTKka KOHCIIEKTOB JICK-
Wi, MaTepuana y4eOHBIX MO-

MaIIug coOuif, MOATOTOBKa K Jiabopa-
Pa3nen 3.1 Tennorenepupytomniue arpe- TOPHBIM M TPAKTHYECKHM 3a- | |,
raTbl HATUSAM C TOCNIEyIolen Moi-
Pa3nen 3.2 XonoauibHble yCTaHOBKU rotoBkoi pedepara (mpeseH-
Paznen 3.3 [IpumeneHue TemIOTH B TaIlAN )
CEJIbCKOM XO351CTBE

HUTOI'O yacoB B cemecTpe: 60
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3. OBPA3SOBATEJIBHBIE TEXHOJIOI'H

3.1. I/IHTepaKTI/IBHLIe 06pa30BaTeJ’IBHbIe TEXHOJIOI'UH

3aounas popma 00yyeHUs

Ocobennoctu
. MIPOBEICHUS
No Bupl yueGHOM OO6pa3zoBaTenbHbIC poBeACH
3aHATHUI
cemecTpa paboThI TEXHOJIOTUH
(uHIUBUAYaTBHBIC/
T'PYIIIOBEIC)
pelIeHrEe IPAKTHKO-
[IpakTuyeckoe 3aHs-
8 I OPHEHTHUPOBAHHBIX 3324 IpYIIOBBIE

3aHATHS B HHTEPAKTUBHOU (hopMe B 0ObeMe:

IIPAKTUYECKHE 3aHATHS - 2 Yaca

B uckmounTenbHbIX Clydasx MPUMEHSETCs 3JIEKTPOHHOE 00y4YeHHE U JMCTaHIMOHHbIE 00pa3oBa-
tenbHble TexHooruu (30 u J10T), Bkitouast IpoBEAEHUE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKY-
TOYHOU arTecTauyu. Peanysaims nporpaMmsl TucHUILIMHbI ¢ ucnonb3oBanueM D0 u JIOT ocymectsisier-
Csl IO YCMOTPEHHIO BEIYILEro MPErnojaBaTess C y4eTOM TEXHUYECKHX BO3MOYKHOCTEH OOYdaroIuXcsl C
WCIIOJIL30BAHUEM TMPOIPAMMHBIX CpeNICTB, oOecreunBaronmx npumeneHne iementoB D0 u JIOT B Un-
CTUTYTE, IIyTEM CUHXPOHHOI'O M aCHHXPOHHOT'O B3aUMOJIEUCTBHS, K KOTOPBIM MOT'YT OTHOCHTBCS:

- 3JIeKTPOHHAass UHPOPMALIMOHHO-00pa3oBatenbHas cpena Mucrturyra;

- TpymIIoBas rojiocoBasi KoHpepeHuus B MecceHukepax (Anaexc.Meccenmpkep, VK Teams);

- TPYIIIOBOM YaT B MecceHpKepax SAnnexc.Meccenpkep, corpansHoi cetn BKonraxre;

- OHJIaliH BUAeokoHpepeHuus B SAxnekc. Tenemocr;

- BUJICO3AIHCH JIEKIMI MeIarornyeckix paboTHUKOB MHCTUTYTA, pa3sMelEHHbIE Ha Pa3IMYHbIX BU-
JICOXOCTHHIrax (HarpuMmep, Ha KaHajlax IperojaBareneii) W/ui o0lauHbIX XpaHWIHMIax (Hanpumep, SH-
nekc. Jluck).
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4. OOEHOYHBIE CPEACTBA JIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
U PE3YJBTATOB OCBOEHUS YYEBHOM JUCIUILIUHBI

4.1.BI/IL[LI KOHTPOJIAA 1 aTTeCTaluu, (l)OpMBI OLHCHOYHBLIX CPEACTB

3aounas popma oOyueHnust

Ne Bunael koHTpOIIS HaumenoBanune O1eHOYHEBIE
cemecTpa U aTTeCTaluu Kozer nnmxaropon paszena yueOHoi cpencTBa
(BK, Tar, JIOCTH>KEHMS KOMIIE- JUACIUHIITAHbL 5
- opma KomngectBo Bo- Kom-Bo
[IpAt*) TCHIMH (MotyJis)
IPOCOB HE3aBHCHUMBIX
Y 3aJaHui BapHUaHTOB
8 Tar [1K-2.4 Monyinb Nel. Texuuue- — — -
CKasi TepMOAMHAMUKA
8 Tar IIK-2.4 Mopynp Ne2. Tenno- — — —
MaccooOMeH
8 Tar IIK-2.4 Mopynp Ne3. Mcnosnb- — — —
30BaHUE TETUIOTCHEPH-
PYIOLIUX arperaTtoB u
XOJIOAUIBHBIX MaIllWH
8 IIpAt 3auer 36 18
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4.2. IIpumepHbIe TeMbl KypPCOBBIX padoT
He npenycMoTpensl
4.3. IlpumepHbIe TeMbl peepaToB

VYpaBHEeHUE COCTOSIHUS UACATBHOTO ra3a.

[TonsiTue «ynenpHast TEMIIOEMKOCTh» U €€ BUJIbI: CPEHSS M UCTUHHAS TEIJIOEMKOCTH T'a30B
[IepBbIit 3aKOH TEPMOAMHAMUKH U €0 AHATIMTUYECKUE BHIPAKCHUS
Bropoii 3akon TepmoauHamMuku. [TpuHImMn cooTBeTCTBUS
TepMudecKkui K HuKIIa

[uxn Kapno

Huka OtTo

Hukn Jnzens

. Iukn Tpunkiepa

10. IlpuHIUN 1eMCTBUS BO3YIIHON XOJOAUIBHON MaIlIUHbBI

11. IlpuHuun aeicTBrs MapOKOMIIPECCUOHHON XOJI0IMIbHON MallluHBI.
12. IIpuniun aeicTBUs aOCOpOIMOHHOM X0JIOUIHPHOM MAIIIUHBI.

OO N U AW~

4.4 TecTbl TEKyLIEro KOHTPOJIA
He npenycmoTpeHnbl
Kuroun k Tecram
He npenycMoTpens!
4.5. TecTbl IPOMEKYTOYHOTO KOHTPOJISI

Artrecrannonsoe 3agadue Ne 1
K Moy Ne3 «/cnonp30BaHNe TEMIOT€HEPUPYIOUIUX arPeraToB U XOJOAWIBHBIX MAIIHH

1. Kakas TernioBast yctaHOBKa paboTaeT Mo 1.ra3oTypOvHHas yCTaHOBKa
LUKITy, IPEJICTaBJICHHOMY Ha PUCYHKE 2.1MapocuioBas yCTaHOBKa
A 3.BO3lyHIHAs XOJOAMIbHAS MallInHA
P
7 4
2 7
>
4

2 .KakoMy y311y XOJOIMJIBHON YCTAHOBKHU 1. TepMoperynupyronmi BEHTHIIb
COOTBETCTBYET 0003HAUECHUE 2. TeMI000MEHHUK

3. KOHJEHCAaToP

4. ucnapurenb

5. KoMIIpeccop
3 .KakoMmy y311y XOJI0IUIBHON YCTaHOBKHU 1. TepMoperynupyronmi BEHTHIIb
COOTBETCTBYET 0003HAUECHUE 2. TeII000MEHHUK

3. KOHJEHCATOP
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B

4. ucriapuresib
5. KoMIIpeccop

4. YUemy OyzeT paBeH CpeHUN TeMIiepaTyp- 1.163,7°C
HBIM HaIop Ui CXEMbI IBUKEHUS TEIIOHO- 2.225°C
CUTEJICH, MPEJICTABICHHON HAa PUCYHKE 3.168,3°C
4.150°C
A
+c
o \b\__
500
/D//__ 450
200
D>
Fm’
5. Uto He sBIAETCS OCHOBHBIM KOMIIOHEHTOM | 1. Bomopona
TOPIOYHX T'a30B 2 yranepon
3.a30T

6. B kakoM y371€ CUCTEMBI XUMBOJIOTIOATO-
TOBKH OCYIIECTBIISIETCSI OUUCTKA BOJABI OT
pacTBOPEHHBIX B HEW Ta30B

1. neasparopHasi KOJOHKA

2. HaTpUH - KATHOHOBBIA PHIIBTP
3.KOXKyXOTpYyOHBIN TETUIOOOMEHHUK
4.1TUTaCTUHYATHIN TETUIOOOMEHHUK

7.4T10 HE ABISIETCA OCHOBHBIM DJIEMEHTOM
MapOKOMITPECCUOHHON XOJIOJUIBHON yCTa-
HOBKH

1. TepMOpEryIUPYIONTUI BEHTHIIb
. pecuBep

. KOHJIEHCATOP

. KOMITpeccop

. ICTIAPHUTEITh

. TEIJIOOOMEHHHUK

AN N AW

8. TepMudecKkuil K Kakod TEIIOBOW Malllu-
HBI OOJIBIIIE €TUHUIIBI

1.TerioBoi Hacoc

2. mapoBas TypOuHa

3. ra3oBas TypOuHa

4. nBUTATENh BHYTPEHHETO CTOPAHUS
5. XOJIOAWJIbHAS YCTAaHOBKA

9. Konn4ecTBO TEMI0THI, OTBEACHHOM OT 1.0,67
OXJIKJaEMOM CPeJIbl COCTABIISIET 2.0,33
qo=300x>x/kr, paboTa, 3aTpaurBaeMasi B 33
kommpeccope 1=100k/[x/kr. Yemy paBeH 4.2
TEPMUYECKUN KIIJ UKIIa?

10. Kak Ha3bIBAOTCS yCTPOMCTBA, IPEIHA- 1. Hacockl

SHAYCHHBIC U ICPEMCUICHUA T'a30B U IIapOB

2.1eTaHzepsl
3.KOMIIPECCOpPBI

11. Kakas U3 npeIcTaBI€HHBIX CXEM JBUKE-
HUS TeTUTOHOCHUTEJIEH COOTBETCTBYET MPOTH-
BOTOYHOMY TETLIOOOMEHHUKY

1

2
3
4
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
Y

12. Kako# djIEMEHT ABIIAETCA JAaTYUKOM B
MIPEIOXPaHUTEIILHOM 3alIOPHOM KJIallaHe

1. memOpana.

2. aHKEpHBIA pbryar

3. npyxuHa

4. uMmiynbcHasi TpyoOka

13. Kakomy y31y mapoKOMIIPECCHOHHOM XO-
JIOJJMIIEHOW MAIlIMHBI COOTBETCTBYET MPOIIECC
3-4

l.ucnapurens

2.KoMIIpeccop
3.TepMOpETYIUPYIOITUI BEHTUITh
4. KOHJIeHCaTOp

14. Kakomy y311y NapOKOMIIPECCHOHHON XO0-
JIOINIBHON MAIIMHBI COOTBETCTBYET MPOLIECC
4-1

l.ucnapurens

2.xoMmpeccop
3.TepMOpETyIUPYIONTUI BEHTUITh
4. KoHEHCATOP

15. B xakoii X0JI0JWIbHON MalllMHE YCTaHOB-
JIEH IeTaHAep

1. mapoKOMITpECCUOHHAs
2.BO3yIIHAA
3.abcopOuroHHas
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16. UeMy paBeH XOJI0AWIbHBIN KIIJT IUKJIA,
IIPEICTABICHHOIO HA PUCYHKE?

PN

/D

1.0,5
2.0,67
3.1,5
4.2

17. Kakoil BuJ 2HEPreTHYECKUX PECYpPCOB
MIPUHSAT 32 YCIOBHOE TOILIMBO

1. mpupoaHbIii ra3
2. UICKYCCTBEHHBIII ra3

3. He(Th

4. yronb
18. Uro sBrsieTcst pabOYUM TEJIOM B Mapo- 1.xnagon
KOMIIPECCUOHHOM XOJIOMIIBHOW yCTaHOBKE 2.Boz1a

3.BO31yX

4.0MHApHBIN PacTBOP

19. Kakoii u3 nepeynciieHHbIX y3JI0B X0JI0-
JUJIBHON YCTAaHOBKU SIBJISIETCS IPOCCENIbHBIM
3JIEMEHTOM?

l.ucnapurens

2.KoMIIpeccop
3.TepMOpETYIUPYIOITUI BEHTUITH
4. KOHJIEHCATOP

20.Kako#i Tun KomIpeccopa UCIob3yeTcs B
a0COpOLIMOHHON XOJIOJUILHON YCTaHOBKE?

1.mopiHeBoi
2.BUHTOBOM
3.1IEHTPOOCIKHBIH

4. TEepMOXHUMHUYECKUI

21. C nomMomnipio Kakoro mpubdopa uzmepsiercs | 1. mupometp
BIIQXKHOCTH BO3AyXa 2. ICUXPOMETP
3. aHeMOMeTp
22 .Kak Ha3bIBalOTCS TETUIOOOMEHHUKH, B KO- | 1. TEMIIOOOMEHHUKAMU C POMEKYTOUHBIM

TOPBIX FOPSYUNA TEIIIOHOCUTENb OTAAET CBOIO
TEIUIOTY aKKyMYJIHPYIOIIEMY YCTPONCTBY,
KOTOPOE B CBOKO O4epe/lb OTAAET TEIIOTY
XOJIOJTHOMY TEINIOHOCUTEIIIO

TEIJIOHOCHTEIIEM

2.CMECUTENTHBIMH TETJI000MEHHUKAMHU
3.peKyrnepaTUBHBIMU TEMII000OMEHHUKAMHU
4.pereHepaTuBHBIMHU TETNIOOOMEHHUKAMU

23. Yemy paBHa TEIJIOTA CTOPAHUS €TUHUIIBI
YCIIOBHOTO TOTUIHBA

1.32000k [Ix/xr
2.4500k/I>x/kr
3.29300x Ix/xr
4. 15000k JIx/xr

24.11pu ucnonb30BaHUU KAKOTO METO/1a pac-
YyeTa TeII00OMEHHOTO arnmapara JaHbl
HayaJlbHbI€ U KOHEUHBIE MapaMeTphl TEILIO-
HocHTeNneH

| KOHCTPYKTUBHOTO
2. IOBEPOYHOTO
3. TEIIOTEXHUYECKOTO

25. K xakoMy TUIy TeIJI000MEHHUKOB OTHO-
CHUTCS paAMaTOP CUCTEMBI OTOILICHHUS

1. cMecuTenbHbIN
2. pexynepaTuBHOMN
3. pereHepaTuBHBII
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AttectanmodHoe 3aganue Ne 2
Kk Moaynto Ne3 «l/cnionp30BaHuE TEMIIONEHEPUPYIOIINX arperaToB U XOJOJUIbHBIX MALIHH»

1. K xakomy THIy TemI000MEHHUKOB OTHO-
CUTCS TPaupHs

1. cMecuTenpHbIN
2. peKynepaTUBHOU
3. pereHepaTuBHbIN

2. Kaxomy y3i1y IapoKOMIIPECCUOHHOM X0JI10-

JWIBHON MAalllMHbI COOTBETCTBYET IIpouecc 1-
2

l.ucnapurens

2.KoMIIpeccop
3.TepMOpETYJIUPYIOUIUI BEHTUITb
4. KOHJIEHCATOP

h
3. Kakas 13 npeCTaBICHHBIX CXEM JIBHKE- 1
HUS TEIUIOHOCUTENEH COOTBETCTBYET MpsAMO- | 2
TOYHOMY TEIUIOOOMEHHUK 3
7.4 2% 4
Tas oz P
-7 C | |
/// | |
| |
| |
—
| |
| |
| |
| |
P
v Y
4. Yemy OyzeT paBeH CpeIHUIN TeMIepaTyp- 1.175°C
HBIM HaIop Ui CXEMBbI IBHKEHUS TEIUIOHO- 2.225°C
CUTEJNEH, IPEACTAaBIEHHON HA PUCYHKE 3.224,07°C
PN 4.173,8°C
tc
500 \\
00 \\ 350
[y
D>
£’
5.Uto sBusiercs pabounm teiaoM B abcopbuu- | 1. xmamgon
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OHHOM XOJIOAUILHON YCTaHOBKE

2. BoJa
3. aMMHaK
4. OMHApHBIN pacTBOP

6.Kakoli U3 nepeyncieHHbIX TeII00OMEHHU-
KOB HE SIBJISIETCSI [IOBEPXHOCTHBIM

| .macTUHYATHIN
2.KOXKyXOTpyOHBIT
3.Tpy0Oa B TpyOe
4.rpanupHs

7. B kakoM MecTe KOTEIIBHOTO arperara ycra-
HABJIMBACTCSI 3AIIOPHBINA IPEIOXPAHUTEITbHBIH
KJIaraH

1.B mkaHOM Ta30peryasaTOPHON YCTaHOB-
Ke

2.Ha 0OpaTHOM TpyOOIIPOBOEC

3. Ha KoTJIe

4.B cucTeMe XMMBOJIOMIOATOTOBKU

8.I'me ycranaBimMBaeTcs B3pbIBHOM KJlalaH

1. Ha TIpsAAMOM TPYOOMPOBOIE

. Ha oOpaTHOM TpyOOTIPOBOJIE
. Ha OaKe-aKKyMyJIsITope

. Ha KOTJIE

. Ha ra30IpoBoJIe

9. C nmomolpI0 Kakoro npubdopa umepsiercs
BaKyyMMETPUYECKOE JaBJICHHE

. bapomeTp

. TATOHATIOPOMETP
. TATOMEp

. MAHOMETP

10. Kakoe ycTpoiCTBO HE BXOJIUT B COCTaB
I'PII

. IPEIOXPAaHUTEIbHBINA 3aIIOPHBIN KJIAIlaH
. peryJisTop JaBiIeHUs

. BEHTHWJIATOP

. hubTp

11. B xakoM y3iie cCUCTEMBbI XMMBOIOIIOATO-
TOBKH OCYIIECTBJISIETCS YMATYEHUE BObBI

— R W =R W =N R W

. Iea’sparop
2.1ekapOoHU3aTOP

3. HaTPHIi-KaTHOHOBBIN (PHIIBTP
4. Ternnio0OMEHHUK

12. C moMomnipio Kakux MpuOOpoB U3MEPSETCS
130BITOYHOE aBJICHUE

1. 6apomertp

2. TATOHAIIOPOMETP
3. Taromep

4. MaHOMETp

13. Kakomy y311y NapoOKOMIIPECCHOHHON XO-
JIOJINIBHON MAIIMHBI COOTBETCTBYET MPOLIECC
2-3

1 .ucnapurens

2.KoMIpeccop
3.TepMOpETyINPYIOINI BEHTUIIb
4. KOH/IEHCATOP

14. TIpu ncnoap30BaHUU Kakoro mpubopa He
CJIeyeT YUUTHIBaTh TEMIIEPATYPHYIO MO-
IIPaBKy

1. Ipy>KUHHO-TPYOUaTHIi MaHOMETP
2. BOJSHOU TATOMED
3. pTyTHBII 6apomeTp

15. Kakas razoBas ropenka paboraer 0e3

1. MHKEeKIMOHHAS
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IpeaABapUTEIIBHOIO CMCIIMBAHHUA BO3yXa C
ra3omMm

2. IogoBas
3.BuxpeBast

16. B xakoM yCTpOMCTBE OCYIIECTBIACTCS
MIOJIOTPEB BOJIBI 111 YCKOPESHHSI OOMEHHBIX
MIPOLIECCOB B HATPUIT-KaTHOHOBOM (pusibTpe?

1.measpaTopHasi KOJOHKA

2.0aK COJIEBOTO pacTBOpa

3.0aK XMMHYECKN OYHUIIIEHHON BOJIBI
4.7TerI000MEHHBIN ammapaT

5.xoTen

17 .Kakomy y31y X0JIOJUIBLHON YCTAHOBKHU
COOTBETCTBYET 0003HAYCHHE

1. TepMOpEryIUPYIONTUI BEHTHIIb
. TEIJIOOOMEHHHUK

. KOHJIEHCATOP

. HCTIAPHUTEIh

. KOMITpeccop

[T S NVS I \S)

18. YUemy paBHa paboTa, coBepiiaeMas 3a
LUK, IPEACTABICHHBIA HA PUCYHKE

JAN

P

1.300 x/Ix/kr
2.200 x/Ix/xr
3.100 x/Ix/kr

19. Yto sBiIsIeTCSA OCHOBHBIM KOMIIOHEHTOM 1. Bomopon
rOpIOYHX I'a30B 2. KHCIIOpOJ
3. azoT
4. cepa
20. Yto sABIAETCS NaTYMKOM B PETYISITOPE 1. memOpana
nasienus ['PIT 2. MAJIOT
3. mpyXuHa
4. uMnynbcHas TpyoOka

21 .Ilpu ucnonp30BaHNU KaKOro METOJ1a pac-
4eTa TeI000MEHHOTr0 anmnapara J1aHbl
HayaJIbHbIE [TApaMETPBbI TEIJIOHOCUTEIIEH U
KOHCTPYKTHUBHBIE pa3MeEPHI armapara

| KOHCTPYKTHBHOTO
2. IOBEPOYHOIO
3. TEIUIOTEXHUYECKOTO

6.B xakoMm y31e X0JI0AUIbHOM MAaIlIUHBI CO-
BeplIaercs pabora

. TEpPMOPETYJIMPYIOIINI BEHTHIb
. TEIUIOOOMEHHUK

. KOHJEHCAaTop

. ACTIApUTENh

. KOMIIpeccop

23.TemooOMeHHbIE anmnapaThl, B KOTOPBIX
TETIOTa OT OJJHOTO TEINIOHOCUTENS K JIPYyro-
MY HEMPEPbIBHO NEpeAaeTCs uepes pas3aeisi-
IONIYIO MX CTEHKY Ha3BIBAIOTCS

—ln R W=

. TETUI00OOMEHHUKAMHU C TIPOMEXKYTOUYHBIM
TEIJIOHOCUTEIEM

2.CMECUTENTHBIMH TETJI000OMEHHUKAMH
3.peKyrnepaTUBHBIMHU TEMII000OMEHHUKAMHU
4.pereHepaTuBHBIMU TETIOOOMEHHUKAMU

24. Kako# u3 yKa3aHHBIX YHEPreTUYECKHUX

1.ra3, moxy4eHHBbIN B pe3yJabTaTe MEPEroH-
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PECYpPCOB SIBIISICTCSI BTOPUYHBIM KU HePTH

2.0TpaboTaBIINe ra3bl KOTEIbHBIX YCTAaHO-
BOK

3.5/1epHOE TOILJIUBO

4.coHeuHas pajuanus

25. Kakoii u3 ykazaHHbIX UICTOYHHUKOB dHEp- l.mpupoaHbIN ra3

I'MHU SIBJISIETCS BO30OHOBIISIEMBIM 2.He(pTh

3.s/1epHOE TOILJIUBO
4.conHeuHas pajuanus

Kuaroun k Tectam

(HEe mpUBOIATCS )

4.6 BapuaHThI KOHTPOJIbHBIX 3a]aHUI

Ilpumep konmponvroco 3a0anus no mooyaro Nel «Texnuueckas mepmoouUHamMura
Kapmouka 1

PTyTHBIIT 6apoMeTp MoKa3bIBaeT AapieHue 765 MM pr. cT. npu Temmnepatype t=30 °C. Omnpe-
JIeNUTh a0COMIOTHOE JAaBlIEHUE B TAPOBOM KOTJIE, €CIIH MMOKa3aHUsI MAaHOMETPA COCTABIISIOT
0,25 mlIa.
Jlana razoBasi cMeCh, COCTOSIIIAsl U3 a30Ta, KUCIOPOJa U yrieKuciaoro raza. MaccoBas nons
kuciopoaa- g1=0.8, kuciopona- g2=0.15.0npenenuts padboty, coBepiiaemyo 20 Kr ra3oBoi
CMECH B pe3yibpTaTe MmojaBoja TerioTel B konuuectBe 40 k/[x. HauansHbie mapameTpsl ra3o-
BOIt cMecu cocTasnsioT Pi=18,8 6ap u Vi=3,8 m>. TepMoaunamuueckuii mpoiecc mpoTeKaer
IO MOJIUTPOIIE C MOKa3aTeneM n=2.

Ipumep konmponvrozo 3a0anus no mooyuo Ne2 « Tennomaccoobmeny
Kapmouka 1

Temmneparypa cyxoro Tepmomerpa te=37 °C temmeparypa mokporo ty=23 °C. Onpenenuts
napaMeTpsbl BO3JyXa B IOMEIICHUH.
OnpenenuTsd MIOLIab MOBEPXHOCTH TEIUIOOOMEHHOTO amrapara, Ipyu NPOTUBOTOUYHOM cxeme
ABIKEHUs TemnoodmenHoi ecmu t1'=400 °C, /=300 °C, t/=50 °C, t,"=150 °C, a xoa¢pduiu-
eHT Termnonepenadu miactu pasen k=0,3 Br/(M* °C). Temnopas Harpyska Ha TemI00OMeH-
HHUK cocTaBisieT ©=4,5 kBT.
Onpenenuts BEIMYMHY TEIUIONPUTOKOB YEPE3 CTEHBl XOJOAWIBHONW KaMepbl pa3MepoM
24x20x6 M, ecnu KOA(pGUIUEHT TEMJIOOTAAYU OT HAPYKHOIO BO3JyXa K CTEHKaM KaMepbl
0x=23 B1/(M* K), OT CTEHKH K BHYTpPEHHEMY BO31yXY 0s=8 BT/(M* K). koo puiment Temmo-
MPOBOTHOCTHU cTeHKH TomuHoM 6=300 MM paBen A=0,8 Bt/(m K). Temneparypa HapykHOTO
Bo3/lyxa coctannser ty=30 °C , a TemnepaTypa Bo3/yxa BHYTpH Kamepsbl tmu=0 "C.
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4.7. Ciucok BONpPoOCoOB K 3a4eTy

Konap! na-
No JUKaTOPOB
BO- Copnepxanue pasaena B JUIaKTHUECKUX €INHULAX I[O(;T;I:(e_
fpoca KOMIIETEH-
805054
1 2 3
1 TeopeTnueckre OCHOBBI U NPUKIIAJHOE 3HAUEHUE TEXHUYECKOM TepmoauHa- | [IK-2.4
MUKH.
2 ITapameTpbl COCTOSTHUS UI€ATIBLHOTO ra3a.
3 VYpaBHEHHE COCTOSIHUS UIEATBHOIO Irasa..
4 TeopeTnueckre OCHOBBI U MPUKIIATHOE 3HAUEHUE [IEPBOr0 3aKOHA TEPMOIU-
HaMUKH.
5 TeopeTnueckne OCHOBBI M IPUKIIAIHOE 3HAYEHHE BTOPOrO 3aKOHA TEPMOIHU-
HaMUKU
6 Pac4€r u3MeHeHUs BHYTPEHHEN S3HEPTUU B ITPOLIECCE.
7 OHTpOIUs KaK apaMeTp COCTOSIHUSI TEPMOJIMHAMUYECKOW CUCTEMBI.
8 Y nenpHas SHTAIBIUSA
9 OCHOBHBIE XapaKTEPUCTUKH BJIAXKHOTO BO3JTyXa
10 Teopernueckne OCHOBBI U IPUKIALHOE 3HaueHHE h-dauarpamMmsl BIaKHOTO
BO31yXa
11 N300pakeHre MpoIEcCcOB BIAXKHOTO BO3Ayxa Ha h-damarpamMma Bi1aXKHOTO
BO3JyXa
12 MeTto/b1 10100pa U 3KCIUTyaTallid KOHBEKTUBHOM CYIIMIIKH.
13 N300pakeHne MpoLeccoB U3MEHEHUsI COCTOSHUS BIIAXXHOI'O BO3/1yXa, IPOUC-
XOJISI1E B KOHBEKTUBHON CYIIIUIIKE
14 p-hanarpamma XoJIOUIbHBIX ar€HTOB
15 Metoael moabopa W 3KCIUTyaTallUd [apOKOMIIPECCHOHHOW XOJIOIUIbHOMN
ycraHoBkH. M300paxenue nukia napokomnpeccuonHoit XY B T-S u P-h ko-
OpAMHATaX.
16 Pacyer xapakTepuCTHK NapOKOMIIPECCUOHHOMN XOJIOJWIBHON YCTAHOBKH.
17 MeTtoapl oioopa U 3KcIulyatauuu a0COpOIMOHHON XOJOIUIBHON YCTaHOB-
KH.
18 MeTto1bp1 10100pa U SKCIUTyaTalliy BO3YITHOM X0JIOIUIbHONW YCTaHOBKU
19 TermnoooMmeH. Buasl TeruioooOMeHa.
20 TemnonpoBoIHOCTh: TEMIIEPATYPHOE MOJIE, TEMIEPATYPHBII IPAIUEHT.
21 OcHoBHOI 3akoH TeruionpoBoHOCTH (3akoH Dypbe). Koaddumument temno-
ITPOBOJHOCTH.
22 TennonpoBOTHOCTB MIIOCKOM OJJHOCIIOMHOM M MHOT'OCJIOMHOM CTEHKHU.
23 TennonpoBoAHOCTh UIMHAPUYECKON OJHOCIONHON U MHOTOCIOWHOU CTE€H-
KH.
24 KonBektuBHbIN TemnooOMeH (TeruiooTnaqa). KoadduumeHT rennootaayu.
25 Mertoauka pacuéra kod(p(UIMeHTa TEeII00TJauu JUIs Cilydasi €CTeCTBEHHOM
KOHBEKIIMH.
26 Mertoauka pacuéra kod3(hHUIUEHTa TEIUIOOTAAYH JUIs Clly4yasi BBIHYKICHHON
KOHBEKIIMH.
27 Temonepenaua Mexay AByMsl CpelaMH 4Yepe3 pasfelioIlyl0 HUX IUIOCKYHO
OJIHOCJIOMHYIO U MHOTOCJIOMHYIO CTEHKY.
28 Temonepenaua MeXy IBYMsI CpeaMH YEPE3 pa3AeislOUIyI0 UX IUIMHAPHU-
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YECKYI0 OJTHOCJIOWHYIO 1 MHOTOCJIOWHYIO CTEHKY.

29 Tunbl TeriooOMeHHBIX anmnaparoB. CXeMbl IBUKEHHUS TETNIOHOCUTEIEH.

30 MeTto/1p1 T0100pa PEKYNEePaTUBHBIX TEMJIOOOMEHHBIX alllaparoB.

31 OcHoBHbIE cTOCOOBI HHTCHCU(UKAIMH TEII000MEHA.

32 OcHOBHBIE IOHATHUS U OIPEJIeJICHHs] TEOPUU MACCOOOMEHA.

33 Bunsl maccoobmena. J{uddysus.

34 Buipl MaccooOmMena. KOHBEKTHBHBIN MacCOOOMEH (MaccooTiaya) ¥ MaccoIie-
penayva.

35 Oxpana okpyxarwomieil cpeabl. OCHOBBI 3HEProcOEpeKEHUss U OCHOBHBIC
HaIpaBJIeHUsI SKOHOMHH YHEPropecypcoB. BTopuyHble 3HEpreTHdecKkue pe-
CYpPCBIL.

36 OCHOBHBIE Y3JIbl KOTEIHHOIO arperara.

37 Cucrema BOJIONOJATOTOBKU B KOTEIbHBIX.




5. YYEBHO-METOJMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOW JUCHUIIINHBI
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5. 1. OcHoBHas JuTEpaTypa

No KonnuectBo

m\ ABTOpBI HanmenoBanue I'on Hcnons- JK3EMILISAPOB

i U MECTO 3yeTcst

U3JIaHUS npu B Ha
W3yqeHUH Ooubmmo- | ka-
pa3IeNoB TEKE benpe

1 IManomnaukos B. B., TennoTtexHuka: yueb. mocodue Kpacnonap : 1,2,3 + +

Kopozesa 10. B., Ko- | hy4h://e lanbook.com/book/318959 KyoI'Ty, 2022.
necHukoB b. I1. — 291 c.

2 | SInoBckuii A.A. TeopeTrueckre OCHOBBI TEINIOTEXHUKH : yaeOHoe mocodue | CTaBpoIosb : 1,2,3, + +
[DnekTpoHHbIi pecypc]. — URL CraBpononbCckuii
https://biblioclub.ru/index.php?page=book&id=484962 rocy/1apCTBEH-

HBIN arpapHbIi
YHHUBEPCHUTET,
2017.- 104 c.
3 | TperbsixoBa H.I'., T ) ) Kemeposckuii 1,2,3 + +
Judenuena JLB., Ep- €TI0~ U XJIAJIOTEXHUKA: TTPAKTUKYM roCy1apCTBeH-
MoutaeB B.A. . HBII YHUBEPCH-
[DnexTpoHHEbIH pecypc]. ter, 2017 — 104 ¢.
https://e.lanbook.com/book/103933
4 | byrosa C. B., Bopon- | Tenno- u XxJ1aToT€XHUKA Boponex : 1,2,3 + +
noB B. B., [llaxoa M. BI'AY, 2016. —
H., Koponskosa H. B., | https://e.lanbook.com/book/178913 247 c.
Kotuk O. A.



https://e.lanbook.com/book/318959
https://biblioclub.ru/index.php?page=book&id=484962
https://e.lanbook.com/book/103933
https://e.lanbook.com/book/178913
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5.2. lonoJiHUTEILHAS JIUTEPATypa

Ne KonunuectBo
n\n ABTOpBI HanmenoBanue I'on Hcnons- | 3K3eMILIIPOB
U MECTO 3yeTcs
U3JIaHUs npu B Ha
n3ye- ouo- Ka-
- mno- | denpe
pasgenoB | oKC
1 | I'. . bonpames Tennorexnuka: Metoaudeckue ykazanus i npaktuueckux | Camapa : Cam['AY,
3aHATUU 2021. — 60 c. 1,2,3 + +
https://e.lanbook.com/book/222116
2 | II. A. barpakoB, | TeopeTnueckrue OCHOBBI TEIJIOTEXHHUKHU: ydyeOHOE mocodue Omck @ Owmckuit
B. C. Bunuuenko, | https://biblioclub.ru/index.php?page=book&id=682942 roCyJapCTBEHHBIHN
H. A. O3zepos, TEXHUYECKUA YHH- 123 4 +
B. B. Jlynenuos BEPCUTET
(OMI'TY), 2020. —
180 c.
3 | [Hemun A.N., | IIpakTUKyM IO TEIUIOTEXHUKE 3epHorpan
I'onwaposa H.B., AUTAA, 2010, 193 1,2,3 27 15

boiixo T.b.

C.



https://e.lanbook.com/book/222116
https://biblioclub.ru/index.php?page=book&id=682942
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5.3. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE, IOUCKOBBIE cUcTeMbl B Apyrue UnTtep-
HeT-pecypchl

HNuTepHer pecypcebl

1. Hayunas snexrponnas 6ubnunorexka eLIBRARY.RU. Uuateprer-pecype. YcnoBus
noctyna: http:// elibrary.ru;

2. Texuunueckas bubnuoreka. laTepHET-pecypc. Y cnoBus 1ocTyna:
http://techlibrary.ru

3. YuuBepcurerckast oudnmoreka online. MaTepHeT-pecypc. Y cnoBus noctyna:
www.biblioclub.ru

4. WznarenscTBo «JlaHby». DIEKTPOHHO-OMOIMOTEUHAs cucTeMa. Y CJIOBUS AOCTYIA:
http://e.lanbook.com

5. Caiit HUU «Pocundopmarporex». HWHTepHEeT-pecypc. YCIoBUS JOCTyIa
http://www.rosinformagrotech.ru/

6. Nudopmanmonnas cuctema 1o  TemtocHadxkennio  PocTemno.RU -
https://www.rosteplo.ru

7. KypHansl:

Kypuan «Temnosnepreruka» http://tepen.ru.
Kypuan «ueprerux» http://www.energetik.energy-journals.ru/index.php/EN
Kypnan «neprocoepexenne» https://www.abok.ru/pages.php?block=en _mag

HNudopmanuoHHble CIPABOYHBIE CUCTEMBI U 0a3bI TAHHBIX
baza pannbix «ProQuest Agricultural and Environmental Science Collection» -—
http://www.gpntb.ru

HNHpopManoHHBIE TEXHOJIOTHH

OnexkTpoHHas MH(opMaloHHass oOpa3oBaTelibHAs cpella MHCTUTyTa oOecleduBaeT J10-
CTYIl K y4eOHBIM IUIaHaM, pabo4yuM MporpaMmam JUCHUIUIMH (MOAYJIEH), IporpaMMaM IpaKTHK,
AJIEKTPOHHBIM YUEOHBIM H3JIaHUSM M JIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabounx nporpamMmax JUCHUIUIMH (MOJyJiel), mporpaMmax MpakTUuK; GOpMUPOBAHUE AIEKTPOH-
HOTO NMopThOoINO 00YUaIOIIErocs, B TOM YUCIIE COXPaHEHHE ero padoT U OLIEHOK 3a 3TH PabOTHI.
[TpenycMoTpeHa BO3MOKHOCTh B3aMMOJIEHWCTBUS CTYACHTOB U IperojaBaTesiell MOCpeICTBOM
TEXHOJIOTHH 110 NEePEChIIKE U NOTYyYEHHUIO JJIEKTPOHHBIX COOOIICHUH.

5.4 IlporpammHoe o0ecnieyeHne y4eOHOro nmpouecca
LibreOffice.


http://techlibrary.ru/
http://www.biblioclub.ru/
http://www.rosinformagrotech.ru/
https://www.rosteplo.ru/
http://tepen.ru/
http://www.energetik.energy-journals.ru/index.php/EN
https://www.abok.ru/pages.php?block=en_mag
http://www.gpntb.ru/

26

5.5. IlepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecredeHns AJIsl CAMOCTOSTEIbHO
padoThI 00yYAKO M XCS

Ne Ne Bun camocrosi- Tonn
N ABTOpBI HanmenoBanme MecTO
n\n |cemecTpa| TeJbLHOH padoThl
U3IaHuS
A.N. llemux,
1 H.B. [on4anosa [IpakTukym no TemioTex- 3epHorpan,
[TpopaboTka y4eo- T APOB, | ke, VueGHoe mocobue AUT AA, 2002
T.b. Boiiko
HO-METOJIUYECKUX
MaTepuaoB 3epHorpan;
2 (Mmomynsb 1-3) Hfﬁrﬁzgliﬁa’ Tenﬂo;ziHEIS (cype dIoy BIIO
- i AUTAA, 2009.
[TpopaboTka y4ueo- 3epHorpa;
3 HO-METOAUYECKUX AMN. euwnn TapHPOBKA DOTAMEThA OOy BIIO
MaTepHAIIOB AH. TokapeBa PHpOBKa p P41 AUTAA, 2007.
(Momyib 1)
[TpopaboTka y4ueo- A Tlenmm Omnpenenenne koddpdu- 3epHorpan,
HO-METOJUYECKUX [IMEHTA TerIonepeaadn PO ®I'OY
4 H.B. I'onuaposa .
MaTepHUaIOB X0no-nuibHOM yctaHoB- | BIIO AUT'AA,
A.H. Tokapena
(Momynn 2) KH. 2006
Crioco0b1 1 IpruOOPHI
KOHTPOJISI (PU3NIECKOro
MOJIb3yeMbIe MIPH TeIl-
JIOTEXHUYECKHUX U3Me- 3ePHOIDAL:
PEHMSIX [DIEKTPOHHBIN PHOTpaZ:
A3zoBoYepHo-
pecypc]: MeToauvecKue MODCKHH HH-
IloaroroBka k na- M.C. Jlemuenko | ykazanusi/ Pexum no- p o
KEHEPHBIN
5 O0oparopubIM 3aHs- | A.H.TokapeBa | ctyma: JIokanbHas ceThb
TUSIM C.B.ITanuenko | 6ubmuoreku A30BO- HETHLYT
" dI'bOY BO
YepHOMOPCKOTO UHXKeE- .
HEPHOT'0 MHCTUTYTA Jlorckoit
OI'bOY BO [onckoi FAY, 2021.
r'AYv.
http://aunn.pd/files/700
23cae-faa6-41ad-
b41ac27e6d89c740.pdf
Tennorexnuka : yueo- Ynan-Yus :
Hoe nocobue [Dnek- Bbypsrckas
[lonroroBka K mpak- TPOHHBIN pecypc]. I'CXA um.
THYECKAM 3aHATHUSAM 10. I banmacs URL.: B.P. ®unun-
https://e.lanbook.com/b | moBa, 2021. —
00k/226106 88 c.



http://ачии.рф/files/70023cae-faa6-41ad-b41ac27e6d89c740.pdf
http://ачии.рф/files/70023cae-faa6-41ad-b41ac27e6d89c740.pdf
http://ачии.рф/files/70023cae-faa6-41ad-b41ac27e6d89c740.pdf
https://e.lanbook.com/book/226106
https://e.lanbook.com/book/226106
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JUCIIH-

IJIMHBI
HaumeHnoBaHnue cnenualbHbIX MOMEIEHUA 1 | OCHAIIEHHOCTh CIIELMAIbHBIX IIOMELICHUN U
MOMEIICHUH JIUIsl CAMOCTOSATENBHOM paboThI MOMEIICHUH JIJIsl CAMOCTOSATENBHOM paboThI

6-224 Aynutopus s JIEKIMOHHBIX, ceMUHAp- | KomruiekT yueOHoM Mmebenu
CKHUX, PAKTUYCCKUX 3aHIATHIA U KOHCYIbTAIIMA. | Y CTAaHOBKA JIJISl MCTIBITAHUS TEITIOOOMCHHH-

Ka.
Aynuropus A TEKYLIEro KOHTpoJsl U npome- | [lepeHOCHOM KOMITIEKT MYyJIbTUMEIUHHOTO
’KYyTOYHOH aTTeCTaluu. 000pyI0BaHUSA: IIPOEKTOP MYJIbTUMEH-

HBIH, PKpaH Ha TpeHOre (WX HaCTEHHBIN),
JlaGopaTopusi Terna000MeHHOTo 00OpYIOBaHUS | HOYTOYK.

IPEANPUATHI.
Jlocka menoBas.
347740, PocroBckas o0u., 3epHorpanckuii pai- | [Tocamounsix mect 30.
oH, T. 3epHorpa, yi. CoBerckas, 1om Nol5/4.

6-222 Aynuropus Ui NEKIUOHHBIX, ceMuHap- | KommekT yaeOHoi mebenn

CKHUX, MPAKTUYECKUX 3aHATUN U KOHCYNbTaUi. | TumoBoii yueOHbIN KoMIUIeKT "TemnnorexHu-
ka u tepmoanHamuke" MMTII. ¥VcranoBka
AyauTopus AJig TEKyHUEro KOHTpoJisi U npome- | "M3yueHne MHIMKAaTOpHBIX AUarpaMM OJHO-
JKyTOYHOM aTTeCTalHH. CTYNEHYATOro MOPIIHEBOrO KoMIpeccopa'
TH-015, ycranoBka "HccnenoBanve u o3Ha-
JlaGopaTopusi TEXHOJIOTHYECKUX SHEPrOCHUCTEM | KOMJIEHHE TEIUIOOOMEHHBIMHU amapaTaMu 1
NPEANPUATHIA. nporneccamu teronepenaun” TT1-4, nabo-
paTopHas yctaHoBKka "MccienoBaHue OCHOB-
347740, PocToBckast 001., 3epHOTpaJCKuil paii- | HBIX MapaMETPOB COCTOSIHUS paboyero Tena
oH, T. 3epHorpa, yi. CoBerckas, 1om Nel5/4. Y 3aKOHOB HJI€alibHBIX ra3oB". Jlaboparopus
XOJIOIUITbHO—BEHTHIIALIMOHHOTO 000pyI0Ba-
HUS: YCTAHOBKA I UCIIBITaHUSI OBITOBOTO
koHauuonepa bK-1500. JlabopaTopust BeH-
TUJISIIUOHHOTO 000PYI0BaHUS: BEHTHIISALIU-
OHHBIH arperar ¢ BO3yXOBOJaMHU.
IIepeHOCHOM KOMIUIEKT MYJIbTUMEIUNHOTO
000pyI0BaHUS: IPOEKTOP MYJIbTUMEIHI-
HBIH, PKpaH Ha TpeHore (WX HaCTEHHBIN),
HOYTOYK .

Jlocka menoBasl.

ITocagounbix mect 30.

2-252 YuTaJabHbIii 32 [UISI CAMOCTOSATEIBHOMN 15 pabouumx MecT g CaMOCTOSITEIHHOU
paboThI paboThl , 0OBEMHEHHBIE B JOKAIBHYIO CETh
347740, PoctoBckast 001., 3epHOTpaJCKuid paii- | ¢ BEIXOJIOM B CeTh Internet.

oH, T. 3epHorpa, yi. Coerckas, m1om Ne28/30. | Cucremusiii 610k Core i3 3,06 I'rix , 2Gb,
250Gb HDD — 5 mir.

Cucremusiii 610k Celeron J3060 1,6 I'rm, 4
Gb, 128 Gb SSD - 10 mmr.

monutop Phillips 2205— 5 mir,

MoHuTOp Samsung SyncMaster 923m - 10mT
npunrep Epson LX-1170

ITocagounerx Mect 114

2-170a OTaes HAyYHO-TeXHUYECKOI 1 coun- | MiMeeTcs ynaneHHbIN 1OCTYN K DJIEKTPOHHO-
AJIbHO-TYMAaHMTAPHO# JuTepatypbl, MBA oubnunoreunont cucreme <«Jlamb» u OBC
JUIS CAMOCTOSITENIbHOU PaOOTHI. «YHHUBepcUTETCKass OMOIMOTEKa OHJIANHY.
347740, PoctoBckas 0011., 3epHorpaackuii paii- | Benércs Menmunareka — umeercs 68 diek-
oH, T. 3epHorpa, yi. Coerckas, 1om Ne28/30. | TPOHHBIX U3JAHHIA.

Cucremupiii 0ok Core 13 540 3,06 It ,
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HaumeHnoBanue criequajabHBIX IIOMEIICHUN U
MOMEIICHUH JUIsl CAMOCTOSATENBHOM paboThI

OcHallleHHOCTh CIIELUAIbHBIX TOMEIIEHUN U
MOMEIICHUH JIJIs1 CAMOCTOSATENBHOM paboThI

2Gb, 250Gb HDD — 1.

Cucrtemusbiii 610k C2,8Ir1 , 512 Mb, 160Gb
HDD — 1 mr.,

MoHuTOop Samsung 920NW— 1 i,

monutop Phillips 2205— 1 mwr,

npunrep HP LJ 1150

M®V Kyocera Taskalfa 180

ITocagouHbBIX MeCT 2 i1 CaMOCTOSTEILHOU
paboThl , 0OBEAMHEHHBIX B JIOKAIBHYIO CETh
C BBIXOJOM B ceTh Internet

2-1706 DJaeKTPOHHBII YUTAJIBHBIN 32J1 IS
CaMOCTOSITENIbHOM PabOTHI

347740, PocroBckas 0071., 3epHOTpaaCKuii paii-
oH, T. 3epHorpa, yi. Coerckas, mom Ne28/30.

Cucremusbiii 0s10kx C2,81r1, 1 GB, 80 GB
HDD — 1 mr.

Cucremnslii 610k C2,81'rn, 512 MB, 80 GB
HDD — 9 mr.

Mounutop Samsung 920NW — 10 mr.
Kommyrarop Dlink — 1 mir.

Cxkanep EPSON — 1 mr.

ITocagounkix MecT 10 11 caMOCTOSTEIBHOM
paboThl , 00BEIMHEHHBIX B JIOKAJIHHYIO CETh
C BEIXOJIOM B ceTh Internet.

5-217 nomemeHue ajisi XpaHeHUsT U MpoduUIaK-
TUYECKOTO OOCITY>KUBAaHUS y4eOHOTOo 000pYI0-
Banus. 347740, PocroBckas 00:1., 3epHorpan-
CKHi paioH, r. 3epHorpazn, yia. CoBeTckas, 10M
Nel5/4.

CrnenuanusupoBaHHas MeOenb U 000pyHo-
BaHHE I XpaHEHHs U MPOPUIAKTUIECKOTO
o0ciyxuBaHusl y4eOHOTro 000pyI0BaHUS

7. METOANMYECKHE YKA3AHMS V151 OBYYAIOIINXCAA
1O OCBOEHHMIO YYEBHOU JUCHUIIJIMHBI (MO YJIA)

Bun yuebnbIx
AT Opraau3anus AeaTeIbHOCTH CTY/ICHTa
1 2
Hanwcanue KOHCIIEKTa JIEKIHiA: KPaTKO, CXEMaTUYHO, MTOCIIeI0BATEIHHO
(bHKCUpPOBaTH OCHOBHBIE MOJIOXKEHUS, BHIBOJIbI, (POPMYINPOBKH, 000OIIEHUS;
MOMEYaTh BaKHBIE MBICITH, BBIJIEISATH KITFOUEBBIE CIIOBa, TEpMUHBL. [IpoBepka
 p— TEPMUHOB, HOHATHH C TOMOIIBIO BHI_[I/II(J'IOHGI\[’I/II\/'I, crnipaBoYyHUKOB. O603Ha-
YUTH BOTIPOCHI, TEPMUHBI, MaTepHall, KOTOPBIA BBI3BIBAET TPYAHOCTH, TIOME-
TUTbH U TIONBITATbCA HANTH OTBET B peKOMEHAyeMoH iuTepatype. Eciau camo-
CTOATEIBHO HE yJIaeTcsl pa3oOpaThcsl B MaTepuaie, Heo0XoaumMo chopmynu-
OBAaTh BOINPOC M 3a/1aTh MPENOIaBATENI0 HA KOHCYIbTAILINU.
[TpopaboTka paboueil mporpammsl, yaenss oco0oe BHUMaHHUE LEIsIM U 3a/1a-
TpaxTideckie aM, CTPYKTYPE U COAEPHKAHMIO TUCLHMILIHHBL KoHcnektupoBaHue HCTOYHU-
SAHSTIS KOB. PaboTa ¢ KOHCTIEKTOM JIEKITHi{, TOJrOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIIPOCAM, IPOCMOTP PEKOMEH1yeMoil TuTeparypsl u Ap. Pemenue 3agay no
QITOPUTMY.
JlaGopatopHble MeToauuecKie yKa3zaHHs 110 BBIIIOJIHEHHUIO J1Ja00OpaTOpHBIX paboT, BblIaBae-
paboThI MBIE MPETOJaBaTeIeM
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Pedepar

[Touck nutepatypsl U cocTaBieHne oubarorpaduu, U3M0KEHUE MHCHHUS aB-
TOPOB U CBOETO CYKIICHHSI IT0 BHIOPAaHHOMY BOIIPOCY; U3JI0KEHHE OCHOBHBIX
AcTieKTOB MpobIemMbl. O3HAKOMUTBCS CO CTPYKTYPOU 1 oopMiIeHHEM pede-
para.

IToaroroBka k
3a4ery

[Tpu noAroToBKE K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS Ha KOHCIIEKTHI
MEKIMH, PEKOMEHIYEMYIO JIUTEPATYpy
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