DeepajibHOE TOCYAAPCTBEHHOE OKOKETHOE 00pa3oBaTe/ibHOe
yUpe:KIeHue BbICIIero 00pa3oBaHus
«BEPXHEBOJI’)KCKHUI I'OCYJAPCTBEHHbBI AT'POBMOTEXHOJOT MYECKHI
YHUBEPCUTET»
(®I'OY BO «BepxHeBoukckuii 'AY»)

VHXXEHEPHO-9KOHOMUWYECKHN ®AKYJILTET

VYTBEPXJIEHA

MIPOTOKOJIOM 3aceaHus
METOJINYECKONM KOMUCCUH (PaKyJIbTeTa
Ne 4 ot 14 mas 2026 .

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

«TemnorexHuka»
HanpasneHnne noAroToBky / CrieuaibHOCTh 35.03.06 ArponH:keHepusi
Hampasiiennocts(u) (mpoduib(u)) TexHUYeCKHl cCepBHUC B arpoONpPOMbILILIICHHOM
KOMILIeKCe

TexHn4eckue cucTeMbl B arpodu3Hece
JKOHOMHUKA U MEHE:KMEHT B arpOMHKeHePHH

YpoBeHb 00pa3zoBaTENIbHOI MPOrpaMMBbl bakanaspuar
®opma(bl) 00yueHHUS OuHasi, 04HO-3204HAsA, 3209HAS
TpynoemkocTs aucuurivssl, 3ET 4

TpynoeMKOCTb TUCIUILIMHEL, Yac. 144

Pazpabotunk:

JlexaH MH)XEHEPHO-IKOHOMUYECKOTO (paKyJIbTeTa H.B. Myxanos
(moanuck)

COTI'JTACOBAHO:

3aBemyromnuit kadeapoit

«TexHuueckue CUCTEMBbI B apO6I/I3HCCC)) A.B. prHI/IH
(mommCE)

HMBanoBo 6



1. HEJIX OCBOEHUA JUCHHUIIJIMHBI

Llenbr0 OCBOEGHUS TUCLMILIMHBI ABJISIETCS (OPMHUPOBAHUE COBOKYITHOCTH 3HAHUN O PEILIEHHUH C
WH)KEHEPHOW TOYKH 3pEHHUsl MPOOJIeM MO PalMOHAIBHOMY HCHOJIB30BAHUIO SHEPTUH, 3KOHOMHUHU
TEIUIOTHI ¥ TOIUIMBA, a TaKXke MO 3((HEKTUBHOMY HCIIOJIb30BAaHUIO TEINIOTEXHUYECKOIo 000py10Ba-
HU Ha NPEANPUITUAX arpONPOMBIIITIEHHOTO KOMILIEKCA.

JlucuumuirHa UMeeT TeOPETUKO-OPHEHTUPOBAHHYIO HAIIPABIEHHOCTh, 00ECIeYNBAOILYIO 110~
Jy4deHUE CTYACHTaMH 3HaHWN, YMEHHH U JTMYHOCTHBIX KauecTB, HEOOXOAMMBIX B IPOM3BOJICTBEH-
HO-TEXHOJIOTMUECKON NeSTEIbHOCTH NPH pa3paboTKe, COBEPIIEHCTBOBAHNY, PeaJIn3allui U 3K CILTY-
aTalyy TETJIOTEXHUYECKOT0 000pyI0BaHHS HA MPEANPUATUSAX arpOIPOMBIIUIEHHOTO KOMILIEKCA.

2. MECTO JJUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI'PAMMBI

B cootBercTBUU C yueO-
HBIM TUTAHOM JTUCIUTLIHU-
HAa OTHOCHTCS K

Craryc JUCIUTIIUHBI

O06ecneunBaroIie
(mpeaecTByOIUE) AUC-
[UIUTHHBI, IPAKTHKH

O6ecneunBaeMslIe (110-
CJICYIONIHE) TUCIUTLIN-
HbI, IIPaKTUKH

00s13aTeNIbHOM YacTH

oOs3arespHas

MaTE€MaTHKa, (1)I/I3I/IK3.; XUMHUs; HHXXCHCPHAs Fpa(I)I/IKa; KOMIIBYOTCpHAasA
rpa(bHKa; MaTCprUAJIOBCACHUC U TEXHOJOTI'MA KOHCTPYKINOHHBIX MAaTCPU-
aJIOB

MaIllMHbI 1 000pyAOBaHUE B )KUBOTHOBO/ICTBE; TOIIMBO U CMa304HbIC
Matepuaisl; Teopust JIBC, Teopus TpakTopa u aBTOMOOWIIS; YHEpreTHYe-
CKHE CPEJICTBA B CEIHCKOXO03MCTBEHHOM MPOU3BOJICTBE; TEXHUYECKHE

CHCTEMbI B PAaCTEHUEBO/ICTBE (U1 HalpaBiIeHHOCTH « TeXHu4eckue cu-
CTeMBbI B arpoOu3Hece»); 3 (eKTUBHOCTh TEXHUUYECKHX CHUCTEM B pacTe-
HueBoACTBE (A1 HanpasieHHOcTH « TexHuueckuii cepsuc B AIIK»);

3. PE3YJIBTATBI OBYUYEHMUS 11O JUCHUITVIMHE _
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

udp n HanMeHOBaHUE
KOMITETECHIINH

WunnkaTop(bl) TOCTHXEHUsSI KOMIIETEHIINH / TDTAHUpYe-
MBI€ pe3yJIbTaThl 00yUeHHS

Howmep(a) pazne-
71a(OB) TUCITUTLIH-
HBI (MOJTyJIs1), OT-
BeUaroIero(ux) 3a

(hopmMupoBaHue
JTaHHOTO(BIX) UH-
nukatopa(oB) 10-
CTIDKCHHS KOMITe-

TEHLIUH

YK-2. CnocobeH onpenensith
KpYT 33j7]a4 B paMKax IOCTaB-
JICHHOW I1IeIM W BBIOMpATh
ONTUMAJIbHBIE CHOCOOBI HMX
peleHns, HMCXOAs W3 Jel-
CTBYIOIIMX TPABOBBIX HOPM,
UMCIOIIUXCSI  PECYpCOB U
OTrpaHHYEHUN

NA-1yko @opmupyeT B paMKax MOCTAaBICHHOHN LEIH Hpo-
€KTa COBOKYITHOCTh B3aMMOCBS3aHHBIX 3a/1a4, o0ecredu-
BalOIUX €€ JocTmkeHue. Omnpenenser oKuAaeMble pe-
3yJNbTATHl PEIICHUS BHIACTEHHBIX 3a/1a4.

N-2yko llpoexkTupyeT perieHne KOHKPETHOH —3ajadu
NIPOEKTa, BbIOMpasi ONTHUMAaJbHBIA crocod ee pelieHus,
UCXOZs 13 AEHCTBYIOIIMX MPABOBBIX HOPM M UMEIOIINXCS
pPECYPCOB U OTPaHUYEHHUI.

NJ1-3yk.> Pemaer KOHKpeTHBIE 337jaud NMPOEKTA 3asBIICH-
HOT'0 KauecTBa M 3a YCTAHOBJIEHHOE BPEMSI.
N-4ykolly0amaHo mpencTaBiseT pe3yibTaThl PEIIeHHS
KOHKPETHOM 3a/1auu

1-4




OIIK-1. Criocoben  pemath
TUTIOBBIE 3a/1a4¥l TPOQeCCHO-
HaJIbHOW JIeSITEIbHOCTH Ha
OCHOBE 3HAaHUM OCHOBHBIX
3aKOHOB MAaTEMAaTHYECKUX H
€CTECTBCHHBIX HAayK C IMpH-
MCHECHHEM WH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHO-
JIOTUM

N-lonk.1. JleMOHCTpUpYeT 3HaHHWE OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKNX, €CTECTBCHHOHAYYHBIX M oOImenpodec-
CHOHAJIBHBIX JUCLUIUIAH, HEOOXOOUMBIX MAJISl peIleHHS
TUTOBBIX 337124 B 00JIACTH arpOMHKEHEPHH.

U-20nk-1. Vcnomp3yeT 3HaHWS OCHOBHBIX 3aKOHOB Ma-
TEMaTHYECKHX M €CTECTBEHHBIX HAayK JUIsl PEIICHUS CTaH-
JAPTHBIX 337a4 B arpOMH)KEHEPHH.

W/I-30mk-1. IIpumenser MHPOPMAaLUOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B PEHICHWH THIIOBBIX
3a7a4y B 00J1aCTH arpOUHKEHEPUH.

N-4onk.1. Ilomp3yeTcst crenualbHBIME NPOrpaMMaMH U
0azaMM JaHHBIX IpH pa3paboTKe TEXHOJIOTHH M CPEACTB
MEXAaHH3ALHU B CEIILCKOM XO35ICTBE

OIIK-5. Cnocoben y4acTBo-
BaTh B MPOBEACHUU DKCIICPH-
MEHTAJIbHBIX MCCIICIOBAHUN B
po(heCCUOHANBHON JeATEIh-
HOCTH

N-1omx-s. Ilog pykoBoacTBOM crienuanucTa 0ojiee BBICO-
Kol kBanM(UKauK ydacTByeT B NPOBEICHHU SKCIIEpHU-
MEHTAIBHBIX HCCIIeOBAaHUHA B 00JaCTH arpOUHKEHEPHH.
WU-20mks. Mcmonmp3yeT KiaccCH4ecKWe U COBPEMEHHBIC
METObI HCCIICIOBAHUS B ATPOMHKCHEPUHN

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1. Coaep:xanue TUCUUIIIMHBI

4.1.1. Ounas gpopma:
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Paznen 1. Texunyeckasi TepMOJUHAMHUKA
1.1 |OcHOBHBbIE OHATHS U OIPEIENCHUS 3 VO Pa360p KOHKpETHO# cHTya-
[lapameTpsl cocTosTHUS paboyero Tena 2 2 4 }(ﬂ ’|0MH, BBIMOJHEHUE PACUETHO-
["a30BBIE CMecH I(P’ rpaguueckoil  paboOTBHl  TIO|
TemnoeMKoCTh I'a30B MHIMBY/Ty aTbHBIM 3aIaHUSIM
1.2 [TepMoaMHaMUYECKUi Mpoliece 3 VO Pa36op KOHKpETHO# cHTya-
Kpyrosoii npouecc ) ) 4 K 7 ’|IMM, BBITIOJHEHUE PacyeTHO-
[lepBblit 3aKOH TEPMOAMHAMUKU. DHTAJIBITHS KP’ rpaduueckoii  paboOTHl  TIO|
BTopoii 3aKOH TepPMOIMHAMUKH. DHTPOIHS MHIMBUTy JTbHBIM 3aJIaHUSIM
1.3 |OcHOBHBIE TEPMOINHAMUYECKHIE TPOIIECCHI IPa3bop KOHKpETHO#l cHTya-
I30xX0pHBII MpoLiecc 1902078
IM300apHEI poLece 0, YO,
o 2 2 4
IM30TepMuyeCcKHii mporecc KJl
|A TabaTHBII mporecc
[lonuTpomnHsIii mpouece
1.4 [Kpyroble nporecch (IIMKJIbI) Pa300p KOHKPETHON CHTya-|
Lkt KapuHO 9, VO, 1885074
O6paTHsIit nukn Kapao 2 2 4 KT
(OKBHBANEHTHBIN UK KapHO
O600meHHbIH (pereHepaTuBHBIH) ki Kapao
1.5 |[Huknsl nBuratenei BHyTpeHHero cropanus ([BC) 2 VO Pa300p KOHKPETHON CHTya-|
[ {ukn ra3otypbunHoii ycranoBku (I'TY) 2 2 4 ’Kﬂ 'I0UM, BBIMOJIHEHHE PacYETHO-
KP’ rpaduueckoil  paboTBl MO
MHAWBUAYAJIbHBIM 3aJIaHUSAM
1.6 |[Ipkn npeaabHOTO KOMIIpeccopa 2 2 4 |3, VO, |Pa3bop KOHKpETHOH CHUTya-|




{1k BO3AYLIHO-KOMIPECCOPHON XOJIOAUIBHONW YCTaHOB- KJI, juun
K1 BJIP
[TpuHIMI paboThI TEIIIOBOrO Hacoca
1.7 [Iap Pa3bop KOHKpeTHOH cHTya-
(OCHOBHBIE TTOHATHS U ompeneneHus. Pu3ndeckoe cocTos- (MY, BHIOJHEHUE PacyeTHO-
HIE BEIleCTBa 2. YO, rpadudeckoif  paboOTHI 1O
IIpomecc mapooGpa3oBaHus B pv-KOOpANHATAX 2 2 4 KL, MHIUBUTY aJIbHBIM 33/ TaHHSIM
[Iporecc mapooOpazoBanus B 7's-KOOpAMHATAX KP
/lrarpaMma BOJSIHOTO Hapa B is-KOOPIHHATAX
1.8 |lukn PeHkuHa MapOCHIOBOH yCTAaHOBKH 9, VO,[Pa300p KOHKPETHOH CHTya-
IL{MKJ TapoBOil KOMIPECCOPHOM XOJOIMIBHON YCTaHOBKU KJI, [14H, BBINOJHEHHE PacYETHO-
[k aOcopOIMOHHOM XOIOAMIEHON YCTaHOBKH 2 2 4 KP, [rpaduueckoii  paboTBl 110
BJIP |MHIABUIYalbHBIM 33aHUSIM
1.9 |BraxkHbId BO3IYX IPa3bop KOHKpeTHO#l cuTya-
OO11Me MOHATUS U OTIpEeTICHUS 1805054
IXapaKTEepUCTUKHU BIIAKHOTO BO3IyXa 5 VO
[TapamMeTpsI BIa)KHOTO BO3AyXa 2 2 4 }(ﬂ '
TeruoBIa)XHOCTHBIE XapaKTePHCTUKI
id-nuarpaMMa BIQKHOTO BO3yXa
1.10 [TepMoiHamMuKa HOTOKA Ta30B U apoB Pa3bop KOHKpeTHOH cHTya-
'Y paBHEHHE EPBOTO 3aKOHA TEPMOJHHAMHUKH IIOTOKA 3, VO,junn
[lcTeyeHue ra3os U NapoB 2 2 4 KT,
/IpoccenmupoBaHue Ta30B U MapoB BJIP
Pasnen 2. OcHOBBI TEIUIONIEPEIAYH
2.1 |OCHOBEI TEOPHH TEIIOOOMEHA IPa36op KOHKpETHO# cHTya-
OCHOBHBIE TIOHSATHS ¥ ONIPEACICHUS 5 vo [
CriocoOBI pacpoCTpaHECHUS TETLIOTHI ’ ’
TernonpoBoHOCTh 2 4 4 RIL
i BJIP
IKOHBEKTHBHBIH TEIIO0OMEH
Uly4ducThlii TeriooOMeH
2.2 [Temmomepenaya O, VO,[Pa360op KOHKpPETHOH CHTya-
Teruonepenaya uepe3 OrpakAAOLUe KOHCTPYKLHHU 371a- 2 4 4 KJI, juuu, BBINOJHEHUE PACUYETHO-
HU KP, [rpapmyeckoit  paboTHl 1O
Temno00MEHHbBIC anmaparsl BJIP [uHIuBUAYalIbHBIM 3aIaHUSIM
Pa3nes 3. [lpumMeHeHuHe TEIUIOTHI B CeJILCKOM XO03s1iicTBe
3.1 |[KoTenbHbIC YCTAaHOBKH 5 VO IPa3bop KOHKpETHO#l cuTya-
TomnmmBo, ero BUAB U XapaKTEPUCTHKH 2 4 K 7 iy
[ openue TonamBa
3.2 [KOTJibI ¥ KOTENbHBIE YCTAHOBKH Pa360p KOHKpETHO# cHTya-
TerutoBoii 6anaHc KOTENBLHOTO arperara 2 2 4 3, VO, juun
BcnoMorarensHoe 000pyI0BaHHE, CUCTEMBI U KT
CTpOICTBa KOTEIBHBIX YCTAHOBOK
3.3 |Oromnenune IPa3bop KOHKpETHO#l cuTya-
IMoITHOCTB (MTPOM3BOAUTENFHOCTD) CUCTEM OTOTUICHHS 5 vo WM
O0mIre cBeeHUS O CHCTEMaX OTOIUICHHS 5 5 4 K 7 ’
OTonmTeNnpHbIe (HarpeBaTenbHbIE) MPUOOPHI B m’D
CucTeMbl BOASHOTO OTOIUICHHUS
Bo3nymiHoe oToIuieHHe
3.4 |BeHTUIAIMS U KOHAUIIMOHUPOBAHUE BO3YXa Pa3bop KOHKpeTHO# cuTya-
IKrmaccugukanus BUJOB M CHCTEM BEHTHIISIIIUU 5 5 4 D, VO, nun
IPacueT Bo3myxooOMeHa KJI
IPacueT BEHTHWJIILIMOHHBIX CeTeH
3.5 |Cy1ika ¥ XpaHeHHe CeJIbCKOX03IUCTBEHHOH MPOIYKIIMH 3 VO Pa360p KOHKpETHO# cHTya-
Crioco0BI CyIIKH K 7 "IIMM, BBITIOJIHEHUE PacyeTHO-
Pacxo] Teruia Ha CyILKY CeJIbXO3IPOIyKIUU 2 2 4 KP, rpadudeckoii  paboOTBI 1O
XpaHeHUe cenbX03MPOAYKLIUU Bﬂi’ MHIUBUIYAJIbHBIM 3aJaHUAM
OxpaHa OKpy>Karolied cpespl
3.6 DueprocbepexeHne 2 4 0O, VO,[Pa360op KOHKpPETHOW CHUTya-
KJI jnun
HUtoro 36 18 18 72




4.1.2. Ouno-3aounan popma:
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Pazgean 1. Texunyeckasi TepMOJUHAMHUKA
1.1 |OcHOBHBIE OHATUS U OLPEIACICHUS 5 VO Pa3bop KOHKpeTHOH cHTya-
[TapameTpsl coCTOSTHUS pabodero Tena 05 1 6 }(ﬂ ’ oMY, BBITOJIHEHHE PAaCUeTHO-|
["a30BBIE cMecH ’ KP, rpaduueckoil  paboOTHl  IO|
TennoeMKOCTh Ta30B MHAWBHULYaJbHBIM 33IaHHSIM
1.2 [TepMmoauHaMUYECKHId TpoLIecC 5 VO IPa3bop KOHKpeTHO#l cuTya-
IKpyroBoii mpouecc 05 1 6 ’Kﬂ ’|0MH, BBIMOJIHEHUE PACUETHO-
[IepBbIit 3aKOH TEPMOJUHAMUKH. DHTAIIBITUS ’ KP, rpaduueckoil  paboTHl  IIO|
IBTopoii 3aK0OH TepMOJIMHAMHUKHI. DHTPOITHSI MHIMBU/Ty TGHBIM 3aJIaHUSIM
1.3 |OcHOBHBIE TEPMOJIMHAMUYECKHE TPOLIECCHI IPa36op KOHKpETHO# cHTya-
IM30x0pHBII MpoLecc 187878
IM300apHEI poLece 1.0 | 6 0, YO,
IM30TepMuyeCcKHii poLecc ’ Kl
|AabaTHBIH Mmporiecc
[TosuTponHslii mpornecc
1.4 [KpyroBble nporecchl (IIMKJIbI Pa36op KOHKpETHO# cHTya-
{mkn KavaO 9, Vo, 185078
O6partnbiit nukn Kapao 0,5 1 6 KT
OxBHUBaNEHTHBIN UK KapHO
O06001IeHHBIN (pereHepatuBHbIH) 1K KapHo
1.5 |Hukmsl neurateneid BHyTpeHHero cropanus ([BC) 5 VO IPa3bop KOHKpETHO#l cuTya-
[{mkn razoTypOunHON ycTanoBku (I'TY) 05 2 6 ’KJT ’|MH, BBIMOJHEHUE PacUeTHO-
’ KP, rpadudeckoii  paboOTHl 1O
MHIMBU/Ty TEHBIM 3aJITaHUSIM
1.6 |[uka uaealibHOTO KOMIIpeccopa 5 VO IPa36op KOHKpETHO# cHTya-
LMK BO3yIIHO-KOMIIPECCOPHON XOJOIMUIBHOM yCTaHOB- 1 2 6 }(ﬂ vt
iy BJIP
[IpuHIMIT pabOTHI TEINIOBOTO HACOCA
1.7 |ap Pa360p KOHKpETHO# cHTya-
(OCHOBHBIE MOHATHS U ompeseneHust. Pu3ndeckoe cocTos- (1M, BBIIOJHEHHE PaCUeTHO-
HU€E BEIleCTBa 2, VO, rpadudeckoii  paboOTBl 1O
[Mpouecc mapoobpa3oBaHus B pv-KOOPANHATAX 0.5 1 6 KL, MHMBU/Ty aTbHBIM 3aJJaHUSIM
[Ipornecc mapooOpazoBanus B Ts-KOOpAMHATAX Kp
/TrarpaMma BOJSTHOTO Tapa B is-KOOPIMHATAX
1.8 |Lukn PeHKkuHA MTapOCHIOBOH yCTAaHOBKH O, VO,[Pa360op KOHKpPETHOH CHTya-
IL{MKJ TapoBOt KOMIPECCOPHOM XOJIOIMIBHON YCTaHOBKU 05 2 6 KJI, juuu, BBHIIOJHEHHE PACUYETHO-
[{uk aGCOPOIMOHHOM XOIOTUIILHON YCTaHOBKU ’ KP, [rpaduueckoit paboOTBl MO
BJIP MHIMBUAYaIbHBIM 33/IaHUSIM
1.9 [BiaxkHblit BO3IYyX Pa360p KOHKpETHO# cHTya-
OO1Me TOHATHS ¥ OTIPE/IeIICHUS A
IXapaKTepUCTUKHU BIIQXKHOTO BO3IyXa | | 6 0, YO,
[TapameTpbl BIaKHOTO BO3yXa KJl
TermnoBIaXKHOCTHBIE XapaKTEPHUCTHKH
id-nrarpamMMa BIIQXKHOTO BO3IyXa
1.10 [TepMoMHaAMKKa TOTOKA T'a30B U APOB 2 VO Pa300p KOHKPETHON CHTya-|
'YpaBHEHUE IEPBOTO 3aKOHA TEPMOJUHAMUKH [TOTOKA 0.5 2 6 }{ﬂ giviit
licTeuenue ra3os u napos BJIP
pOCCETMPOBAaHUE T'a30B M TAPOB
Pazgen 2. OcHOBBI Temionepeayn
2.1 |OCHOBEI TEOPHH TEIII00OMEHA IPa3bop KOHKpETHO# cHTya-
OCHOBHBIE TTOHSATHS U ONpeCaACICHUA 9 yO 180705
Crtoco0bI pacpoOCTPaHESHUS! TETIOTHI i
TennonpoBoAHOCTH 1 2 6 KL
i BJIP
KOHBEKTHBHBIN TEIIO0OMEH
Uly4rcThlil TermnooOMeH




2.2 [Tenmonepenaya O, VO,[Pa360p KOHKpETHOH CHUTya-
Teruonepenaya depe3 OrpaxJIaromue KOHCTPYKIMU 371a- 1 2 6 KJI, |uum, BBITIOJNHEHHE PacyeTHO-
HUH KP, [rpadumueckoit  paboThl 1O
TemnooOMeHHBIC anapaTsl BJIP [MHAMBUYaJIbHBIM 33JaHUSM

Pa3nes 3. [IpumMeHeHuUe TEIUIOTHI B CeJILCKOM XO03s1iicTBe

3.1 |[KoTenbHbIC YCTaHOBKH 5 VO Pa3bop KOHKpeTHO# cHTya-
Tomnnuso, ero BUBI U XapaKTEPUCTUKU 0,5 1 6 K 7 i
IlopeHue TomirBa

3.2 |[KOTJIBI ¥ KOTENIbHBIE YCTAHOBKH IPa3bop KOHKpeTHO#l cuTya-
TemoBoii 6anaHCc KOTEIBHOTO arperara 05 | 6 0, YO, jmnu
IBciomoraTensHOe 000pyJOBaHUE, CHCTEMBI H ’ KT

CTpOIicTBa KOTEIBHBIX YCTAHOBOK

3.3 |Oronnenue Pa3bop KOHKpeTHO# cHTya-

IMOIIHOCTE (IIPON3BOANTENEHOCTE) CHCTEM OTOIUICHHS 5 vo [
OO01mue CBeAEHHS O CUCTEMAaX OTOIUICHHS 05 | 6 K T ’
OTonuTeNnpHbIe (HarpeBaTeNnbHbIe) MPUOOPHI ’ B ﬂj’g
CucteMbl BOASHOTO OTOILICHUS

IBo3ayiHoe oTomieHue

3.4 |BeHTUIAIMA U KOHAUIMOHUPOBAHUE BO3yXa Pa3bop KOHKpeTHOH cHTya-
IKiaccugukanus BUJOB ¥ CHCTEM BEHTHIISIIIAN 05 2 6 D, YO, nun
IPacdeT Bo3yx000MeHa ’ KJT
IPacueT BEHTHJIALIMOHHBIX CeTeil

3.5 |Cymika u XpaHeHHE CeNTbCKOX03IHCTBEHHOH MPOAYKIIHU 5 VO IPa3bop KOHKpETHO#l cuTya-
CriocoOBI CyIiKu K T 'MW, BBIMOJHEHUE PAacYeTHO-
IPacxo Teruia Ha CyIIKY CeIbX03MPOIyKIUU 0,5 1 6 KP’ rpaduueckoil  paboOTBHl IO
IXpaHeHHe CeNIbXO03MPOIYKIHN B JII’D MHIMBUTy TEHBIM 3aJaHUSIM
OxpaHa OKpy>Karolied cpebl

3.6 [DHeprocbepexeHne | 6 0O, VO,[Pa360op KOHKpPETHOW CHUTya-

KJI jnun
Htoro 12 12 12 108

* Viasvieaemces chopma wonwmpons. Hanpumep: YO — yemuoui onpoc, KJI — koncnexm nexyuu, KP — kon-
mpoavbHas paboma, BJIP — evinonnenue nabopamoprou pabomsi, BIIP — evinonnenue npakmuueckoi pabo-
mol, K — xonnoxeuym, T — mecmuposanue, P — pecpepam, /[ — ooxknao, 3KP — 3awuma xypcoeoi pabombi,
3KII — 3awuma xypcogoco npoekma, 3 — 3K3aMeH, 3 — 3auem.
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Pazgen 1. Texunyeckasi TepMOJUHAMHUKA
1.1 |OCHOBHBbIE OHATHS U OTIPEIENCHUS 5. VO Pa360p KOHKpETHO# cHTya-
[MapameTpbl cocTosiHUS pabodero Teia > ’liuu, BBHIOJHEHUE PacyeTHO-
0,25 | 0,5 7 KJI, o
["az0BBIC cMecH KP rpaduueckoii  paboOTEI IO
TemI0eMKOCTh Ta30B MHIWBHUTYaJbHBIM 33/IaHHSIM
1.2 [TepMoanHAMUYECKHIA TIPOLIECC 5 Vo IPa3bop KOHKpETHO#l cuTya-
IKpyroBoii mporecc * - |0MH, BBIOJIHEHUE pPacCUeTHO-
. 0,25 | 0,5 7 KJI, N
[TepBblii 3aKOH TEPMOJMHAMUKH. DHTAJIBITHS KP rpaduueckoii  paboOTHI IO
BTopoii 3aKOH TePMOAMHAMHUKH. DHTPOIHUS MHIVMBUYQJIbHBIM 33 JaHUSIM
1.3 |OCHOBHBIEC TEPMOIMHAMUYESCKHE MPOLIECCHI Pa300p KOHKPETHON CHTya-|
l130x0pHBIi Ipouece LU
IM306apHBIit mpomecce 0, YO,
N 0,5 0,5 7
IM30TepMuyecKuii mpouecc KJl
|ATabaTHBII mporiecc
[TonuTponHbIil nporecc
1.4 [Kpyroble nporecch (IIMKJIbI) Pa300p KOHKPETHON CHTya-|
uki KapHo 17071
Hicn Kap: 5, vo,!
O6patHbIi 1uK1 KapHo 0,25 | 0,5 7 KT
(OKBHUBaNEHTHBIN UK KapHO
O60011eHHbI (pereHepaTuBHBIN) 1k KapHo




1.5 |Hukmsl nBuratenei BHyTpeHHero cropanus (IBC) 5 VO IPa36op KOHKpeTHO#l cuTya-
[{ux razoTyp6unHO# ycraHoBku (I'TY) 025 | 05 7 I{ T ’[MH, BBINOJHEHUE PacyeTHO-
’ ’ I{P’ rpadudeckoit  paboOTBI 1O
MHMBUTyaIbHBIM 3aIaHUsIM
1.6 |[lukn uaeanbHOrO KOMIIpeccopa 5 VO Pa3bop KOHKpeTHOH cHTya-
{1k BO3OYHIHO-KOMIIPECCOPHOM XOJIOAUIBHON YCTaHOB- 05 1 7 ’Kﬂ i
K1 ’ ’
BJIP
[ IpuHIII pabOTHI TEMIOBOTO HacOCa
1.7 |dap IPa3bop KOHKpeTHO#l cuTya-
(OCHOBHBIE TIOHATHS U ompeaencHust. PU3nIecKoe cocTos- (MY, BBIMOJHEHHE PacyeTHO-
HHE BEILIECTBA 2, VO, rpaduueckoii  paboOTHl IO
IIpomecc mapooGpa3zoBaHus B pv-KOOpANHATAX 025 | 0.5 7 KL, MHIMBUTy aTEHBIM 3aJaHUsIM
IIpomecc mapooGpa3oBanus B Ts-KOOpANHATAX KP
/lmarpamMma BOJSTHOTO T1apa B is-KOOPIUHATAX
1.8 |[ukn PenkuHa mapoCHIOBOH yCTaHOBKH 3, VO,[Pazbop KOHKpeTHOH cHTya-
IL{MKJ TapoBOi KOMIPECCOPHOM XOJOIMIBHON YCTaHOBKU KJI, [14H, BBINOJHEHHE PacYETHO-
Ik abcopOLMOHHOM XOTOAMIBHON YCTaHOBKH 0,25 1 7 KP, [rpaduueckoii  paGoThl 110
BJIP [AHAUBHIYaIbHBIM 33aJaHHAM
1.9 |BraxxHblil BO3IYX Pa3bop KOHKpeTHOH cHTya-
OOIe TOHATHS U OTIPEIeIICHUS 82048
[XapaKTepUCTHKN BIAXXHOTO BO3TyXa 5 VO
[TapameTpsl BIaXKHOTO BO3IyXa 0,5 | 025 7 }(J] '
TeroBIa)XHOCTHBIE XapPAKTEPUCTUKI
id-nuarpaMma BIQKHOTO BO3yXa
1.10 [TepMoMHaMKKa MMOTOKA I'a30B U aPOB IPa36op KOHKpETHO# cHUTya-
'YpaBHEHHUE NIEPBOTO 3aKOHA TEPMOAUHAMUKY I10TOKA 3, VO,junn
[lcTeueHue ra3oB U Napos 0,25 1 7 KJI,
JIpoccenmupoBaHue ra3oB 1 napoB BJIP
Pa3gen 2. OcHOBBI Tenonepenayu
2.1 |OCHOBBI TEOPHHU TEIIOOOMEHA IPa36op KOHKpETHO# cHUTya-
(OCHOBHBIE IOHATHSA U OIpE/eNICHUs 5 vo [
CriocoObI pacpoCTpaHESHUS TETLIOTHI ’ ’
TernonpoBoJHOCTh 0.5 1 7 RIL
i BJIP
IKOHBEKTHBHBIH TEII000MEH
UlyducThlii TeriooOMeH
2.2 [Temmomepenaya O, YO,[Pa360op KOHKpPETHOH CHTya-
Terutonepenaya uepe3 OrpaXkAarolue KOHCTPYKLHHU 371a- 05 1 7 KJI, juuu, BBINOJHEHHE PACUYETHO-
HUi ’ KP, [rpaduueckoit paboOTBl MO
TerooOMeHHbIe anmnapaThbl BJIP [MHIuBUAYaTbHBIM 32JIaHUSIM
Paznen 3. [IpumeHeHne TEMJIOTHI B CEJIbCKOM XO03siicTBe
3.1 [KoTenbHbIe YCTAaHOBKH 5. VO Pa360op KOHKpETHO# cHTya-
ToruBo, €ro BUJIbI U XapaKTePUCTHKH 0,25 | 0,25 7 K 7 livsi%e
["opeHue TOmIMBA
3.2 |[KOTIBI U KOTENBHBIE YCTAHOBKH IPa3bop KOHKpETHO#l cuTya-
TeroBoii OanaHC KOTEIBHOTO arperara 025 | 025 7 0, YO, jmnn
IBcrmomoraTenpHOE 000pYAOBaHNE, CHCTEMBI U ’ ’ KJl
CTpOIicTBa KOTEIBHBIX YCTAHOBOK
3.3 |Oromnenue Pa360p KOHKpETHO# cHTya-
MoIHOCTh (IIPOM3BOIUTENILHOCTD) CUCTEM OTOILICHUS 5 vo [WH
OO1ue CBeCHHs O CUCTEMaX OTOILICHHS i
0,25 1 7 KJI,
OtonuTenbHbIe (HarpeBaTeIbHbIE) TPHOOPEI ’ BJIP
CucTeMbl BOASHOTO OTOIUICHUS
IBo3aymHoe oTomieHue
3.4 BeHTunAuUS U KOHIUIIMOHUPOBAHKUE BO3AyXa IPa3bop KOHKpETHO# cHTya-
Kitaccudukarys BUIOB U CHCTEM BEHTHIISAIIUH 3, VO, uun
0,25 | 0,25 7
PacueT Bo31yx000MeHa ’ ’ KJI
PacueT BEHTHJISIIMOHHBIX CETCH
3.5 |Cy1ika ¥ XpaHeHHE CeJIbCKOXO03IUCTBEHHOH MPOIYKIIMU 5 VO Pa300p KOHKPETHON CHTya-|
CriocoOBI CyIIKu K 7 ’[OMH, BBITOJIHEHHE PACUeTHO-|
IPacxoJ1 Terya Ha CYIIKY CelbXO03MPOLyKIUI 0,25 1 7 KP’ rpaduyeckoil  paboOTBHl IO
IXpaHeHHe CeNIbX03MPOIyKIHN B JTIJD MHIMBUTy aTbHBIM 3aJaHUSIM
Oxpana OKpy’Karomeil cpeib
3.6 [DHeprocbepexenne 0.5 9 O, VO,[Pa360p KOHKpPETHOW CHUTya-
i KJI |unn
Htoro 6 4 6 128




4.2. Pacnipenesienre 4acoB AMCHUIJIMHBI (MOAYJs1) IO BUAAM Pad0ThI U (popMa KOHTPOJISA*
* D — axzamen, 3 — zauem, 3a0 — 3auem c oyenxoul, KII — kypcosoil npoexm, KP — xypcosas paboma,
K — xonmpoavuas paboma.

4.2.1. Ounasn gpopma:

. 1 xypc 2 Kypc 3 kypc 4 xypc 5 Kypc
Ban sanrrui 1 cem. |2 cem. |3 cem. |4cem. |5cem. |6cem. |7 cem. |8 cem. |9 cem. |10 cem.
Jlexun 36
JlaboparopHbie 18
[IpakTHueckue 18
TOro KOHTaKTHOH PabOTHI 72
CamocrosTenpHas pabora 72
Popma KOHTPOII 3

4.2.2. Ouno-3aounan popma:

. 1 xkypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Ban samrui 1 ceMm. |2 cem. |3 ceM. [4cem. |5ceM. |6ceMm. |7 cem. |8 ceM. |9cem. |10 cem.
Jlexun 12
JlaGopaTopHbie 12
IIpakTHYECKHE 12
HTOro KOHTaKTHOHM PabOTHI 36
CamocTosiTenpHas padoTta 108
dopma KOHTPOJIS 3
4.2.3. 3aounasn ghopma:
Bun 3ansThit 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kype 6 Kypc
Jlexun 6
JlaGopaTopHsbie 6
IIpakTHYECKHE 4
HTOro KOHTaKTHOHM PabOTHI 16
CaMocTosiTeNbHas paborta 128
Popma KOHTPOJIS 3, K

5. OPTAHM3AIIUA U YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJIbHOM PABOTHI OBYYAIOIIIUXCA MO JUCIUILIVHE

Opranu3anus caMoCTOSTeNTbHON paboThl CTyAeHTOB ocHOBaHa Ha [IBJ[-12 «O camocTtosTens-
HOM paboTe 00yUarommxcs.

dopmamMu BHEAyIUTOPHON CAMOCTOSTEILHON pabOThI CTYAEHTOB SBIISIOTCS:

- paboTa ¢ OCHOBHOM U IOMOJIHUTENBHON JTUTEPAaTypOil, ICTOUHUKAMU NTEPUOIUYECKON MTeYaTH,
NpEeJCTaBICHHBIX B 0a3ax JIaHHBIX, B TOM YHCJIE U AJIEKTPOHHBIX, U OMOIMOTeUHBIX (PoHAax 00pa3o-
BaTEIILHOTO YUPEKICHUS;

- CAaMOCTOATENIbHOE U3YYEHHUE JIEKLIMOHHOTO MaTepualia, OCHOBHOM U JTOMOJHUTEIBHON TuTepa-
TypHI (COCTaBIIEHUE TUIaHA TEKCTa; rpaduvecKkoe M300paKeHUEe CTPYKTYPHI TEKCTa; KOHCIEKTHPO-
BaHME TEKCTA; BBIMMCKU W3 TEKCTa; paboTa CO CIOBapsMU U CIPABOYHHUKAMH; O3HAKOMJICHHE C
HOPMAaTUBHBIMH JOKyMEHTaMU; aHAIUTHYeCKasi 00paboTKa TeKCTa);

- MOJITOTOBKA BBICTYIUIEHHH, COOOIICHUH, pedepaToB, T0KIAI0B, IPE3EHTAIUH;

- MOJITOTOBKA K KOHTPOJBHBIM paboTaM, J1a00paTOPHBIM 3aHATHSM, CEMHHAPCKUM 3aHSATHUSM,
POMEXYTOUHOM aTTEeCTalUH;

- BBITIOJTHEHUE TECTOBBIX 3aJaHHI, 3aIlOJIHEHHE Pa0OYMX TETpajel, peleHrue CUTYaIlHOHHBIX
MPOM3BOJICTBEHHBIX (MPO(heCCHOHABHBIX) 3a/1ay;




- BBITIOJTHEHUE WHANBUIYAJIbHBIX 3a7jaHul (pacueTHO-TpaduuecKkux padbor).

[Tpu camocrositenbHOl padote (CP) cTyaeHTH HCTIONB3YIOT Y4eOHO-METOANYECKOoe obecreye-
HUE:

- Y4eOHO-METOANYECKUE MOCOOUs (IJII CaMOCTOSATEIHPHOTO U3YUYCHHS Pa3/IeioB, TeM y4eOHOM
JUCITUATIIINHBI ),

- pabo4yto mporpaMmy Mo y4eOHOU TUCIUILINHE;

- pabouyto TeTpab;

- METOJIMYECKUE YKa3aHUs K BHITIOJTHCHHUIO HHIMBUyaTbHBIX 3aaHHIA;

- METO/IMYECKUE PEKOMEHAINH U yKa3aHUs K BBITIOJHEHUIO KypCOBOM paboThI;

- BUJICOMATEPHUAIIHI.

5.1. Conep:xaHue caMOCTOATEIbHONH Pa0OTHI MO IUCHUIIIHHE
5.1.1 Ounas ¢popma o0OyueHust
- Tembl UHAUBUAYAIBHBIX 3aJAHUM:
- TexHudeckas TEpMOIUHAMHUKA.
TemnonpoBoIHOCTS.
-  KOHBEKTHBHBIA TEIIOOOMEH.
- TemnoobmeH U3mydeHHUEM.
- KommpeccopHbie yCTaHOBKH.
- Pacuersl nponeccoB ropeHusl.
- JlBuraTenu BHyTPEHHETO CTOpaHUSI.
- BeHTmisnus 1 KOHAMIIMOHUPOBAHKE BO3/IyXa B IOMEIICHUSX 3IaHUM U COOPY KCHUH.
- Oromenue 34aHNUN U IOMEIIECHUH.
- OroluleHUEe ¥ BEHTUJIALMS )KHBOTHOBOJUSCKUX U NTULIEBOTYCCKHUX MOMEIICHUH.
- Cymka cenbCKOX035HCTBEHHBIX MPOAYKTOB.
- Tennoswie ceTH.
DHeprocoOepeKeHHE.

— Tembl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO Pa0OTy:
- OO0mue cBeeHNS MO TETUIOTEXHUKE, KaK pa3jiesie 00MEenH)KeHEPHBIX TUCIUILINH.
- TexHuueckas TepMOAMHAMUKA.
- OCHOBHbI€ MTOHATHUS U ONPEJECIICHNS TEOPUH TEINIOOOMEHA.
TernnonpoBoIHOCTS.
- KoHBeKTUBHBIH TEMI000MEH.
TennooOMeH U3TyueHHEM.
Tennmonepenaya
TennooOMeHHbIE anmapaThl 1 OCHOBBI UX pacyera.
- OcHOBBI MaccoOMeHa.
Tennonepenaya B TEXHOJIOTHYECKUX MPOLIECCAX METAIIO000paOOTKH.
Tennmonepenaya B y371ax TPEHUS.
- KommnpeccopHsle yCTaHOBKH.
Tomnugo.
- Pacuetsl mpoueccoB ropeHus.
- KorenpHbIe yCTaHOBKH.
- HarpeBarenu Boxbl 1 BO31yXa.
- TenyoBsle ANEKTPOCTAHIIVH.
- JlBuraTtenu BHyTPEHHETO CTOPaHUSI.
- MukpokiuMaTr noMeIeHHi.
- BenTwiAuusa u KOHIMLIMOHUPOBAHUE BO3/1yXa B IOMEILEHUSAX 3AAHUNA U COOPYKEHHM.
- OromuieHue 3MaHUN U TOMEIECHUH.
- OromnuieHHe U BEHTWIALHNS KUBOTHOBOJAUECKUX U NITULEBOIUECKUX ITOMEIIEHUH.
Cy1ika cenbCKOX03MCTBEHHBIX TPOIYKTOB.



OO6orpeB COOPYKEHH 3aIUIIIEHHOTO TPYHTA.
TexHOoI0rnYecKre OCHOBBI XpaHEHUs MPOAYKIIMH PACTEHUEBOJICTBA.
[IpuMeHeHue xo0Ji07a B CEIBCKOM XO3SIHCTBE.
CucreMbl TEIIOCHA0KEHHUE B CEJILCKOM XO03SMCTBE.
TemioBsIe CeTH.
Herpanuiimonnsie 1 BO30OHOBIISIEMbIC HCTOYHUKH YHEPTUU. BTOPUYHEIE SHEPTrOpecypChI.
DHeprocOepexeHHE.

— TeMbl KypCOBBIX IPOEKTOB/padoT:
- He nnanupyercs.

5.1.2 O4Ho-3a04Hasi popma 00yueHust
- Tembl UHAUBUAYAIBHBIX 3aIaHUM:
- TexHuueckas TEpMOJUHAMHUKA.
TennonpoBoOHOCTS.
-  KoOHBEKTHUBHBIN TEIIOOOMEH.
TemnooOMeH U3TydeHHEM.
KommnpeccopHsie yCTaHOBKH.
- PacueTsI nporieccoB ropeHusl.
- JlBurarenu BHYTPEHHEIO CTOPaHUS.
- BenTwnauusg v KOHAUIMOHUPOBAHUE BO3/AyXa B MOMEIICHUSAX 3IaHUN U COOPY KEHUH.
- OroruieHue 3JaHMi U IIOMEIICHUI.
- OroIuleHre ¥ BEHTUIALIMS )KUBOTHOBOYECKUX U NTUILIEBOIYECKUX MTOMEIIEHUH.
Cymika cenbCKOX03MCTBEHHBIX TPOTyKTOB.
- Tennossie ceTn.
DHeprocOepexeHue.

— Tembl, BBIHOCHMBbIE Ha CAMOCTOSITENIbHYIO paboTy:
- OOume cBeneHus MO TEIUIOTEXHUKE, KaK pasjiene OOMEenHKEHEPHBIX TUCHUTUINH.
- Texnuueckas TEpMOJUHAMUKA.
- OCHOBHbIE IOHATHUS U ONPEEICHUS TEOPUU TEIIIO0OMEHa.
TernmonpoBOAHOCTS.
- KoHBEKTUBHBIH TEMI000MEH.
TernnooOMeH U3Ty4eHHEM.
Termnonepenaua
TennooOMeHHbBIE anmapaThl U OCHOBBI UX pacyera.
- OcHOBBI MaccoOMeHa.
Temonepenada B TEXHOJIOTHYECKUX MPOIECCAX METAIIIOO0PAOOTKH.
Tennonepenaya B y3jiax TpeHHUS.
- KomMmpeccopHble yCTaHOBKHU.
- Tommugo.
- Pacuersl nponeccoB ropeHusl.
- KorenbHble ycTaHOBKH.
- Harpearenu Boasl 1 BO31yXa.
- TenyoBble ANEKTPOCTAHIINH.
- JlBuratenu BHYTPEHHETO CTOPaHUS.
- MukpokiuMar nomMeIeHui.
- BeHTHISAIMS ¥ KOHAUIIMOHUPOBAHUE BO3/IyXa B TIOMEIICHUSIX 3IaHUI M COOPYKEHUH.
- OromuieHue 30aHUI 1 TOMELIEHUH.
- OroruteHre ¥ BEHTHISIIHS )KUBOTHOBOTYECKUX U MTUIIEBOUYECKUX MTOMEIIEHUH.
- Cymuka cenbCKOX035HCTBEHHBIX POAYKTOB.
- O0orpeB cOOPYKEHHI 3aTUIIIEHHOTO TPYHTA.



TexHonornueckre OCHOBBI XpaHEHUs IPOLYKIMH PACTCHUEBOACTBA.
[IpumMeHeHHe X0510/1a B CETTLCKOM XO3SHCTBE.
CucteMbl TEIIOCHA0XKEHHUE B CEIBCKOM X03siCTBE.
- Tenossle ceTu.
HerpanuumonHsle 1 BO30OHOBIIsIEMblE HCTOUHUKU SHEPTUU. BTopruyHbIe 3HEpropecypcesl.
DHeprocoOepexeHue.

— Tembl KypcOBBIX TPOEKTOB/PAbOT:
- He nnanupyercs.

5.1.3 3aounas popma o0OyueHust
- Tembl ”HAMBUAYAIBHBIX 3aJAHUI:
- TexHudeckas TEpMOIUHAMHUKA.
TemnonpoBoIHOCTS.
-  KOHBEKTHBHBIH TEIJIOOOMEH.
TemnooOMeH U3Ty4eHUEM.
- KommpeccopHbie yCTaHOBKH.
- Pacuersl nponeccoB ropeHusl.
- JlBuraTtenu BHyTPEHHETO CTOPaHUSI.
- BeHTmisnus 1 KOHAMIIMOHUPOBAHKE BO3/IyXa B IOMEIICHUSX 3IaHUM U COOPY KCHHH.
- Oromenue 34aHNUN U IOMEILICHUH.
- OroluleHUE ¥ BEHTUJIALMS )KHBOTHOBOJUSCKUX U NTULIEBOIUECCKUX IOMEIICHUH.
- Cymka cenbCKOX03HCTBEHHBIX MPOAYKTOB.
TennoBwIie ceTH.
DHeprocoOepeKeHuE.

— Tembl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO Pa0OTy:
- OO0mue cBeeHNS MO TETUIOTEXHUKE, KaK pasjiesie 00MEenH)KeHEPHBIX TUCIUILINH.
- Texnuueckas TepMOJUHAMUKA.
- OCHOBHBIE IOHATHUS U OTPE/ICICHUS TEOPUU TETTIOOOMEHA.
TernnonpoBoIHOCTS.
- KoHBeKTUBHBIH TEMI000MEH.
TennooOMeH U3TyueHHEM.
Tennmonepenaya
TennooOMeHHbIE anmapaThl 1 OCHOBBI UX pacyera.
- OcHOBBI MaccoOMeHa.
Tennonepenaya B TEXHOJIOTHYECKUX MPOLIECCAX METAIIO000paOOTKH.
Tennmonepenaya B y371ax TPEHUS.
- KommnpeccopHsle ycTaHOBKH.
Tomnugo.
- Pacuetsl mpoueccoB ropeHus.
- KorenpHbIE yCTaHOBKH.
- HarpeBarenu Boxbl 1 BO31yXa.
- TenyoBsle AIEKTPOCTAHIIVH.
- JlBuraTtenu BHYTPEHHETO CTOPaHUSI.
MUuKpOKJIIMAT TOMENIEHUH.
BeHnTunsanus v KOHIUIIMOHNPOBAHKUE BO3yXa B IOMELIECHUAX 3/1aHUN U COOPYKEHUH.
OToIuIeHHE 31aHUI U TOMEIIEHUHN.
- OromuieHHe U BEHTWIALHNS KUBOTHOBOJAUECKUX U NITULEBOTYECKUX TOMEIIEHUH.
Cy1ika cenbCKOX03MCTBEHHBIX TPOIYKTOB.
- O0orpeB COOpYKEHHI 3aIMIIIEHHOTO IPyHTA.
- TexHonorumyeckue OCHOBBI XpaHEHUS MPOAYKIIUN PACTEHUEBO/ICTBA.



[IpumeHneHne xo010/1a B CEILCKOM XO35MCTBE.
CucreMsbl TEIIOCHA0KEHNE B CEILCKOM XO3SICTBE.
TemioBsIe ceTH.
Herpanuiimonnsie 1 BO30OHOBIIIEMbIC HCTOUHUKH YHEPTUU. BTOPUYHEIE SHEPrOpecypChl.
DHeprocoOepexeHHE.

— TeMbI KypCOBBIX POEKTOB/padoT:

- He nnanupyercs.

5.2. KoHTpoab caMocTOSTeIbHOI padoThl

OueHka pe3yIbTaTOB CaMOCTOSTEIBHOM PadOThl OPraHU3yeTCsl CIEAYIOINM 00pa3oM:
- YCTHBIH OIIpOC;
- IPOBEPKa OTYETOB 110 JTA0OPAaTOPHBIM paboTam;
- co0eceroBaHKE TI0 JIAOOPATOPHBIM PabOTaM.

5.3. YueOHo-MeTOqUYECKOE OOecliedeHHe CaMOCTOATEILHOH padoThI

[Tpu BBINOJIHEHNH CAMOCTOSATEIBHOM PabOThl PEKOMEHIYETCS UCTIONb30BAaTh:
- OCHOBHYIO U JIOTIOJTHUTENIBHYIO JIUTEPATypy (CM. ILIL. 6.1-6.2);

- METOJIMYECKUE YKa3aHUsI U PeKOMeHIauu Kadeapsl (M. 1.11. 6.4);

- UHTEpHET-pecypchl (CM. L1 6.3).

6. YYHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHME JUCLH-
IIJIMHbI

6.1. OcHoBHasi yueOHAasl JIUTEPATyPa, HeOOX0AUMAS AJIsl OCBOEHHUS TUCUMILIUHBI

1)

2)

3)

4)

Kpyrnos I'.A., bBynrakosa P.1., Kpyrnosa E.C. Ternorexnuka: Yuedbnoe nocobue. — C-I16.:
UznatensctBo «Jlanby, 2010 — 208c.: . — (Yuebuuku 118 By30B. CrienuanbHas JUTepaTy-
pa) — 56 >k3.

Kpyrnos, I'. A. Termorexnuka / I'. A. Kpyrnos, P. U. Bynrakosa, E. C. Kpyriosa. — 4-e us.,
ctep. — Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-5-507-45269-9. — TekcT : anek-
TPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTEeUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/263066. — Pexxum mocTyma: s aBTOpHU3. MOJIb30BaTENCH.
Kpyrnos, I'. A. Temmorexnuka. [Ipaktuueckuii kypce : yueOHoe mocobue ayis By3oB / I'. A.
Kpyrnos, P. 1. bynrakosa, E. C. Kpyrnosa. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans,
2022. — 192 c¢. — ISBN 978-5-507-44821-0. — Texcr : snekTpoHHbIH // JlaHb : 31€KTpOHHO-
oubnuoreynas cuctema. — URL: https://e.lanbook.com/book/247577. — Pexxum moctymna: amns
aBTOPH3. NIOJI30BATEIICH.

TennorexHuka : ydyebHoe mocobue / coctaBurenb M. A. Tpodumon. — nmoc. Kapasaeso :
KT'CXA, 2021. — 152 c. — TekcT : 31eKTpoHHbIN // JIaHb : 371eKTpOHHO-OMONINOTE Has cUCTe-
ma. — URL: https://e.lanbook.com/book/252218. — Pexum noctymna: aisi aBTOPU3. MOJIb30Ba-
TeJeH.

6.2. JlonosiHuTEIbHAS Y4eOHAas TUTEPATYPA, HEOOXOAUMAs /IS OCBOCHU S JUCIUINJIMHBI

1)

2)

Temnotexuuka: Yue6. ans By30oB / B.H. Jlykanun, M.I'. Illatpos, .M. Kamdep u np.; Ilog
pen. B.H. Jlykanuna. — 3-e u3zn., uctp. — M.: Beicir. mik., 2002. - 671 ¢ .: ui. — 150 3Kk3.
[TpoexTHpoBaHKHE CUCTEM TEIUIOCHAOKEHUS CeNbCKOT0 XO3AHCTBAa: YUEOHUK JUIS CTYIEHTOB
BY30B II0 arpoMHXeHepHbIM crienuanbHocTsM / P.A. Amepxanos, b.X. [paranos; Ilox pen.
I-pa TexH. HayK, npod. b.X. [lparanosa. — Kpacuoaap, 2001. — 200 c.: ui. — 50 3xk3.

6.3. Pecypcsl cetu «MHTEpHET», HEO0X0AMMBbIE 1151 OCBOCHMS AU CHHMIINHBI
1) Hayunas snexktponHas 6ubnuoteka e-library.ru / http://e-library.ru.



https://e.lanbook.com/book/263066
https://e.lanbook.com/book/247577
https://e.lanbook.com/book/252218
http://e-library.ru/

2) ObC uznarennscTBa «JIAHDY / https://e.lanbook.com.
3) EamnHoe oxHO pgocTyma K o0pa3oBaTelbHBIM pecypcaM. DIEKTpoHHas Oubnuoreka /
http://window.edu.ru

6.4. MeToanueckne ykazaHus 1Jis1 00y4arOmUXcsi 0 OCBOEHUIO TUCIIUILIHHBI
1) Merognueckue ykazanusi: ['pex @.3. JlabopaTopHbie pabOTHI MO TEIUIOTEXHHKE — VIBaHOBO,

1984 — 62 c.
2) Metoaunueckue ykazanusi: ['pex @.3. JlabopaTtopHble pabOThI MO TEIUIOTEXHUKE — MIBaHOBO,
1985 - 25 c.

3) VYuebnoe mocobue: Kokypuna H.b. Tepmoaunamuka aBurareseil BHyTPEHHETO CTOPaHHS —
NBanoBo: ®I'OY BIIO «MBanHoBcKas rocynapCTBEHHAsl CEJIbCKOXO3SIMCTBEHHAs aKajeMUs
uMenu akaaemuka JI.K. bensiera, 2006 — 64 c.

4) Meroauveckue yKa3aHHUs K BBIMOJIHEHHUIO JabopaTopHbiX padot: Kokypuna H.b. Onpenene-
HUEe KOX(QHIMEHTa TEIIONPOBOIHOCTH M3OJLMOHHBIX MarepuanoB - MBanoo: ®I'OY
BIIO «lBaHOBCKasi TocyIapCTBEHHAsl CEIbCKOXO3SIMCTBEHHAs aKaJeMusi UMEHHU aKaJeMHKa
J.K. bensena, 2015 - 12 c.

6.5. UudopmanuoHHbIe CIPABOYHBIE CHCTEMbI, HCMOJb3yeMble /1Jisi OCBOCHHUS JUCHHUIIIMHBI
(mpu HeOOXOTUMOCTH)

1) OBC «Koncynprant cryaentay / www.studentlibrary.ru

2) MWudopmanumonno-npaBooii moptan «Koncynsrant / http://www.consultant.ru.

6.6. IIporpaMmMHoOe oGecneyeHue, MCNOJIb3yeMoOe JJIA OCBOCHUS AUCHUILIMHBI (MoayJisi) (mIpu
HEe00XO0UMOCTH)

1) OmepanuonHas cucrema turma Windows.

2) HWntepuer-6paysepsl.

3) Microsoft Office, Open Office.

6.7. Un¢opmanmoHHbIE TEXHOJIOIMH, HCIOJIb3YyeMble NPH OCYLeCTBJICHUN 00pa30BaTEIbHOIO
npoiecca no AMCUMILVInHe (IPU HE0OXOIMMOCTH)
1) LMS Moodle


http://e.lanbook.com/
https://e.lanbook.com/
http://window.edu.ru/
http://www.studentlibrary.ru/
http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOJUMASA AJIS1 OCYIIECTBJIE-
HUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITIO JUCIAIIJIMHE (MOY JIIO)

HauMeHoBaHMe cnenHaJbHBIX MOMELEeHHI *
U MOMeLIeHHI /15l CAMOCTOSAITeILHOM padoThI

OcCHaIEeHHOCTDh CNeNHAJIbHBIX MOMeNIeHHI H MoOMeleHH i
JJISl CAMOCTOSITEJILHON PadoThI

YyeOHas ayuTOpHs I IPOBEACHUS 3aHS-
THH JIEKIIMOHHOTO THIIa

YKOMIUIEKTOBaHA CIICLHaTH3UPOBaHHOM (yueOHoii) Mebe-
JIB10, HAOOPOM IEMOHCTPAIIMOHHOTO 000PYIOBAHMS H
y4eOHO-HATIISITHBIME TOCOOUSIMH, 00ECTICUNBAIOIINMH
TEMaTU4YeCKUe WILTIOCTPAIMU, COOTBETCTBYIOLINE Pabo-
YUM Y4eOHBIM ITPOrpaMMaM TUCIUILTHH (MOTyJIeH).

2 |YuebHasg ayTuTOpHs IS IPOBEACHIS 3aHs- |YKOMIUIEKTOBAaHA CIIEIHAI3NpOBaHHON (yueOHOiT) Mebe-
THUI CEMHUHAPCKOTO THIA JbI0, TEXHUYECKHUMH CPEICTBAMU O0YUEHUS, CITYKAIUMH
JUIs IpeicTaByieHusl yueOHoH MH(opMaIyy.
3 |YueOHast ayquTOpHsI Ul TPYTIIOBBIX M HH- |yKOMILIEKTOBAaHA CHETIHATN3UpOBaHHON (yueOHOiT) Mebe-
TUBUIYAIbHBIX KOHCYIbTAIIUI JBI0, TEXHIYECKUMH CPEACTBaMU O0yUEHUS, CIYKAIIUMHU
JUIs IpeAcTaByieHust yueOHol nH(opMayu
4 |YueOHas ayAUTOpHS ISl TEKYIIEro KOH- YKOMIUIEKTOBaHA CIICLHaIM3UPOBaHHOM (yueOHoii) Mebe-
TPOJISI K TPOMEKYTOUHON aTTeCTaIiH JbI0, TEXHIYECKUMH CPEACTBaMU O0yUEHUS, CITYKAIIUMHU
JUIsl ipeicTaByieHust yueOHol nHdopMarmu
5 |[Tomerenue Isl CAMOCTOSTEILHOM PabOTHl |YKOMILICKTOBAHO CICIHATU3UPOBaHHON (yueOHOI) mMebe-
JIBI0, OCHAIIEHO KOMIIBIOTEPHON TEXHUKOU C BO3MOXKHO-
CThIO TOAKIIOUEHUss K cetn "MHTepHer" M obecredeHO
JOCTYTIOM B JJIEKTPOHHYIO UH(POPMAIOHHO-
00pa3oBaTeIbHYIO0 Cpely OpraHu3aluu
6 |YueOHast ayquTOpHS IUTS TPOBEICHHS MIPaK- |yKOMILIEKTOBaHA CHeIIHaTU3upoBaHHON (y4ueOHOiT) Mebe-
TUYECKUX 3aHATHI JIbIO, TCXHUYCCKUMHU CPCACTBAMU O6y‘-ICHI/IH, CJIy’KaliuMu
JUTSL TIPEJICTaBJIeHUs yueOHOU nHhopMaIuu
7 |JlabopaTopus TEIIIOTEXHUKH 1. Creng st onpeneneHus KodhHUIIUEHTa TETUIOTPO-

BOJIHOCTH H30JISIIMOHHBIX MaTEPUAJIOB
2. CtreHp nis onpenesieHus ko3 UimeHTa TeriooTaaun
IIpY CBOOOTHOM JIBIDKEHUH BO3TyXa

3. Creng uist onpeaeneHus KodhUITUEHTa TETTOOTAaYN
IIPH BBIHYICHHOM JIBHYKCHUH BO3/1yXa

4. CteHp 17 ONpe/IeIIeHUs] CTETIEHU YePHOTHI MaTepra-
JIOB

5. Crena i U3y4eHus IPOIIECCOB CYIIKH

6. YcTaHOBKa I U3yYEHUs TPOIIECCOB B KOMIIPECCOPE
8. Ilcuxpomerp

*Cneyuanvhvie nomewenus - yueonvle ayoumopuu Oisi NPoGeOeHUs 3aHAMUL JeKYUOHHO20 MUNA, 3aHAMUL CeMuHap-
CKO20 Muna, Kypco8o2o npoeKmupo8anus (GbINOIHEHUs KyPCOBLIX pabom), epynnosvix u UHOUBUOYAIbHBIX KOHCYIbM -
Yuil, mexyue2o KOHmMpOos U NPOMEICYMOUHOU AMMeCmayuu.



Ipuio:xxkenne Ne 1
K padoyeii nporpamme no gucuuiuinie « TemioTexHuka

®OH/I OHEHOYHbIX CPEACTB 1O JUCIHUIIVIMHE

«TenmmorexHuka»

1. [lepeyenb komneTeH Ui, GOpMHUPYeMbIX HA JAHHOM 3Tane

1.1. Ounasa ¢popma:

udp u nHaume-

WuankaTop(pl) DOCTMHXEHNS KOMIETeHIINY / IaHupyeMble | @opma koH- | OTleHOYHbIe
HOBaHUE KOMIIE- 6 %
pe3yJIbTaTel 00y4YeHUS TpOJIA cpeacrsa
TEHIUHA
1 2 3 4
na-1 dopMupyeT B paMKax MOCTaBICHHOH LIEJIU MPOEKTa CO Bonpocer k
YK-2. CnocobeH vi-2 THOpMUPY P 5 P YCTHOMY
ONpeNCTATE  KpYT BOKYHHOCTLOBSaI/IMOCBHSaHHLIX 3a1a4, 00eClevHnBalONINX €€ JO- ompocy; 3ama-
3anau B pamkax ro-|CTHKEHHE. ONpenenser oXuIaeMple Pe3yabTaThl PEMICHHS BbIIe- W K KOH-
craBieHHON nenmu u|ICHHBIX 3a/1ad. TPOIIBbHOI
BHIOHpATH ontu-| M -2yk2 IIpoekTupyer perieHre KOHKPETHOM 3aJaud IpPOEKTa, vO. KP paGote;  Bo-
MaJbHBIC  CIOCOOBI|BEIOMPAst ONTHMANBHBIN COCO0 ee pelieHus], UCXOs U3 JACHCTBY- B H,P 3’ DOCEI ’ < na
UX PCUICHUS, UCXOMS|0IINX IIPABOBBIX HOPM U UMEIOILIMXCS PECYPCOB U OIPaHUYEHUM. ’ 62 ATODHOI
U3 - JCUCTBYIOMHUX|]][-3 vy, PemaeT KOHKpETHBIE 3a/1a4 MTPOEKTa 3asBJIEHHOTO Kaye- agOTep 5o
TPaBOBBIX  HOPM,|orpa i 3a yCTaHOBIEHHOE BPEMSL. p ’
HMEIOIHXCSL  pecyp- Ipocsl U 3a-
. |Nd-4yk- IlybaudaHo mpencTaBisieT pe3ysbTaThl PEUIeHUs] KOHKPET-
COB U OI'paHUYCHUUN o Jadyd K JK3a-
HOM 3a7a4u Memy
UA-1onk-1. JleMOHCTpUpYET 3HaHUE OCHOBHBIX 3aKOHOB MaTEMaTH-
OIIK-1. Criocoben A TPEDY Bompocer &
YECKHX, ECTECTBEHHOHAYYHBIX M 00IEenpo(ecCHOHATBHBIX TUCIU-
pematb THUIIOBBIC 6 6 YCTHOMY
samaun  mpodeccuo-|TVIAH; HEOOXOIMMBIX Ul PELICHHS THIOBBIX 327184 B obnactu ar- ompocy; 3ama-
HaJIBHOH nesiTensHo-|POUHKEHEPUH. 44 K  KOH-
cri ua ocuoge 3ma-|H-2omk-1. Wcnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMaTH4e- TpOIBHOM
HUA OCHOBHBIX 3a-|CKMX M €CTECTBEHHBIX HAyK JUISl PEMICHWS CTAHAApTHBIX 33734 B| vy 1op aGore:  BO
KOHOB MaTemaTHye-|arpOMHKEHEPHUH. BH,P 3’ E ocm’ < na
CkuX W ecTecTBeH-|I/[-3omk-1. [Ipumensier wuH(OPMAIIOHHO-KOMMYHHUKAIIMOHHBIE ’ 62 ATODHOI
HBIX HAyK € NPUME-|TexHOJOTMM B PELICHWH THUIOBBIX 33Jad B 00JIACTH arpOMHXKEHe- paTop
HeHueM  uHQOpMa- pHH pabore,  BO-
IIMOHHO- ) Npockl | 3a-
WN-4onk.1. Tlome3yeres crenuadpbHBIME TpOrpaMMaMH U 0a3zaMu
KOMMYHHUKAITUOHHBIX o Jadyul K DJK3a-
o JAHHBIX TPH pa3pabOTKe TEXHOJOTHH M CPEeNCTB MEXaHW3aluHu B
TEXHOJIOTUI . MEHY
CEJIbCKOM XO3HCTBE
Bompocer &
YCTHOMY
omnpocy; 3aja-
OIIK-5.  Crnocoben Yd K  KOH-
yuacteosars B mpo-|I-lomk-s. [Tox pykoBozcTBOM crienmanucra 6osee BBICOKOI KBa- TPOIBHOH
BeeHNH  SKcrepn-|THGHUKAINK yJacTBYET B IPOBEICHNN SKCIIEPHMEHTANIBHBIX HCCIIe- VO. KP aGore:  BO
MEHTAlIbHBIX HCCIIe-|JOBaHUI B 00JIACTH arpOWHKEHEPHH. B J'[,P 3’ E oChI ’ < na
Aosanuit B mpodec-|U-2onk.s. MCHONBb3yeT KIACCMYECKHE U COBPEMEHHBIE METObI ’ 62 ATODHOI
CHOHANIBHOU M€~ |yiceniefOBaHUS B aTPOMHKEHEPUH paTop
TENBHOCTH pabote,  Bo-
MpoCHl W 3a-

Jlayl K JK3a-
MEHY

* Vikaswisaemcs ¢popma xoumpons. Hanpumep: YO — yemuwiti onpoc, KJI — koncnexm nexyuu, KP — kon-
mpoavras paboma, BJIP — evinonnenue nabopamophotl pabomol, BIIP — evinonnenue npaxmuyeckou pabo-
mot, K — xonnoxeuym, T — mecmuposanue, P — pechepam, /[ — ooxnao, 3KP — zawuma xypcoseoii pabomei,
3KII — 3awuma Kypcogozo npoexkma, 3 — sxk3amen, 3 — 3auem.




1.2. Ouno-3aounan ¢hopma:

Mudp u nHaume-

WunnkaTop(pl) JOCTMHKEHNS KOMIIETEHITNY / TanupyeMbie | @opma koH- | O1ieHOYHBIe
HOBaHUE KOMIIE- 6 *
pe3yJIbTaTel 00y4eHUS TpOJId cpencTsa
TEHIUHA
1 2 3 4
na-1 dopmupyeT B paMKax MMOCTAaBIECHHOM 1€ MPOEKTa CO Bonpocer -k
YK-2. CnocobeH vi-2 DOPMHPY p 5 P YCTHOMY
ONpENeNATE  KpYT BOKyHHOCTLOB3aHMOCBH3aHHbIX 3a1a4, 00eClevYnBalOIINX €€ JO- onpocy; 3ama-
3anau B pamkax mo-|CTHWKEHHE. Onpenenser oXuIaeMple Pe3yabTaThl PEMICHHS BbIe- W K KOH-
craBneHHoi nemu u|ICHHBIX 3a/1a4. TPOJIBLHOM
BHIOHpATH ontu-|\U-2yko IIpoexTupyeT pelneHne KOHKPETHOM 3ajaud IpOeKTa, vO. KP paGote;  Bo-
MaJIbHBIE  CIOCOOBI|BEIOMPAst ONTHMANBHBIN COCO0 ee pelieHus], UCXOs U3 JACHCTBY- B J'[’P 3’ DOCHL ’ < na
UX PCUICHUS, UCXOMS|0IUX IIPABOBBIX HOPM U UMEIOIIMXCS PECYPCOB U OIPaHUYEHUM. ’ 62 ATODHO
U3 - JCUCTBYIOMHUX|]][-3yy_, PemaeT KOHKpETHBIE 3a/1a4l MIPOEKTA 3asBJICHHOTO Kaye- aIG)OTep B0
TIpaBOBEIX  HOPM,|crpa i 33 yCTaHOBJIEHHOE BPEMS. ﬁ ocm’ 4 sa
HMEIOLIMNXCS  pecyp- g
o PEEYP P -dyicr [Ty0mmyaHO TIpencTaBisieT pe3yabTaThl PEIICHISI KOHKPET- p
COB U OI'paHUYCHUUN o Ja4u K DJK3a-
HOM 3a71a4u Mery
UA-1onk-1. JIleMOHCTpUpYET 3HaHUE OCHOBHBIX 3aKOHOB MaTeMaTH-
OIIK-1. Criocoben A TPEPY Bompocer  k
YECKHX, ECTECTBEHHOHAYYHBIX M 00IEenpo(ecCHOHATBHBIX TUCIU-
peumatb THUITIOBBIC 6 6 YCTHOMY
samaun  mpodeccuo-|TVIAH; HEOOXOIMMBIX Ul PELICHHS THIOBBIX 327184 B obnacTu ar- onpocy; 3ama-
HAJIBHOH nesiTensHo-|POUHKEHEPUN. 44 K  KOH-
cru Ha ocrose 3ua-|-2omnk-1. Vcmonp3yeT 3HaHHS OCHOBHBIX 3aKOHOB MaTeMaTHyde- TpOIBHOM
HUH OCHOBHBIX 3a-|CKMX M €CTECTBEHHBIX HAyK JUIS PEMICHWA CTAHAApTHBIX 33784 B| vy [op aGoTe:  BO-
KOHOB MaTeMaTHye-|arpOrHKEHEPHUH. BH,P 3’ ﬁ ocm’ < na
CKMX M ecTeCTBeH-|[J[-3omk.;. [Ipumensier wuHQpOpMaLMOHHO-KOMMYHHKAIMOHHBIC > 62 ATOPHOI
HBIX HayK € NPHUME-|TexHOIIOTMM B PEIICHWH THIOBBIX 331ad B 00JAaCTH arpOWH)KEHE- g P
HeHHeM  uH(opMa- pH. pabore,  Bo-
HOHHO- IpoChl U 3a-
" WN-4onk.1. Tlome3yeres crenuaibHBIME TpOrpaMMaMH U 0a3zaMu p
KOMMYHHKAITUOHHBIX o Jadyd K JK3a-
. JaHHBIX TPH pa3pabOTKe TEXHOJOTHMH M CPENCTB MEXaHH3alWHU B
TEXHOJOTHUH . MEHY
CEJIbCKOM XO3SHCTBE
Bompocer  k
YCTHOMY
omnpocy; 3aja-
OIIK-5.  Crnocoben Yd K  KOH-
Na-1 Ilo KOBOJICTBOM CIIEI[aNIUCTa Oojiee BBICOKOW KBa-
yuaacrsosars B mpo-|U/A-1lonks. Iox py TPONBHOI
BeeHNH  SKcrepr-| THGHUKAINK yJacTBYET B IIPOBEICHUN SKCIIEPHMEHTANIBHBIX HCCIIe- VO. KP paGote;  Bo-
MEHTaIIbHBIX HCCIIe-|JOBaHUI B 00JIACTH arpOWHKEHEPHH. B J'[,P 3’ HDOCEI ’ < na
Aosanuit B mpodec-|U-2onks. MCHONb3yeT KIACCHYECKHE U COBPEMEHHBIE METOJbI ’ 62 ATODHOI
CHOHANIBHON  NI€-|yiceniefOBaHUS B aTPOMHKEHEPUH paTop
TENHHOCTH pabote,  Bo-
IpoChl M 3a-

Jlaul K JK3a-
MEHY

* Vkaswisaemcs ¢opma xoumpons. Hanpumep: YO — yemuwiti onpoc, KJI — koncnexm nexyuu, KP — kou-
mpoavHas paboma, BJIP — evinoanenue nabopamoprou pabomwi, BIIP — evinoinenue npaxmuueckoi pado-
mot, K — xonnoxeuym, T — mecmuposanue, P — peghepam, /[ — ooxnao, 3KP — sawuma xypcoeoii pabomet,
3KII — 3awuma Kypcogozo npoexma, 3 — sk3amen, 3 — 3auem.




1.3. 3aounaa ¢popma:

udp u Haume-

HOBAHNE KOMIIE Nupukatop(bl) JOCTHKEHUS KOMITETEHITNY / TiTanupyembie | Dopma koH- | O1leHOYHBIC
pe3ynbTaThl 00ydeHUs TpOIIA cpencraa
TEHLUU
1 2 3 4
VK2 Crioco6en NA-1yk> @opMupyeT B paMKax MOCTABICHHOM L€ MPOEKTa Co- Bormpocst K
omp eﬁenﬂTb xpyr|BOKYIHOCTb B3aHMOCBA3aHHbIX 33124, obecrieuynBaOIUX ee JI0- YCTHOMY
sama B pamkax mo-|CTHKCHHE. OmnpezensieT 0XXUJaeMble Pe3yJbTaThl PELICHUs BbIIe- orpocy; 3aja-
CTABNeHHON uenu u|JEHHBIX 3a/1a4. Yl K  KOH-
BBIOUPATh onru-|U1-2yko TlpoekTupyeT pemreHne KOHKPETHOW 3ajadd IPOEKTa, VO. KP TPOJIBHOW pa-
MaJbHBIE  CTIOCOOBI|BBIOMpAsi ONTHMAIBHBIN CIOCO0 €e PelIeHus], NCXOAS U3 IeHCTBY- B H’P 3’ 60Te; BONPOCHI
UX PEUICHUS, UCXOMA|FOIMX IPABOBBIX HOPM U UMEIOIIMXCS PECYPCOB U OrpaHUYEHUI. ’ K mabopatop-
U3 NCHCTBYIOMWMX|[]]]-3yk., PerraeT KOHKpeTHBIE 3a0a4l MIPOEKTa 3asBICHHOTO Kade- HBIM paboTam,
TIpaBOBBIX — HOPM,|c1pa i 32 yCTaHOBIEHHOE BpEMS. BOIIPOCBl U
MMEIOUMXCA PeCyp-|pry 4 TIv6
& -4yko IlyOnudaHO mpencTaBisfieT pPe3ynbTaThl PEIICHHS KOH- 3aJaul K K-
COB U OTpaHUYCHUU o
KPETHOM 3aauu 3aMeHy
OITK.1. C . NA-lonk-1. leMOHCTpUpYyeT 3HaHHME OCHOBHBIX 3aKOHOB MaTeMa-
-1. Criocoben
pemats  THIOBbC THUYECKHX, €CTECTBEHHOHAYYHBIX U 00IIENPOpeCCHOHATIBHBIX JIHC- Bonpocst K
samaun  mpoeccuo-| WAUTHH, HEOOXOAMMBIX JUIsl PELICHUs] THIIOBBIX 3aia4y B 00JIacTH yCTHOM?’
HANIBHOH fiesTebHO-|ATPOMHKCHEPHH. orpocy; 3aja-
ctu Ha ocrose 3ua-/-2omk-1. VICHONB3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMaTHue- Yl K  KOH-
HUAl OCHOBHBIX 3a-|CKHX M €CTECTBEHHBIX HAYK JUIA PEIICHHs CTAHIAPTHBIX 33/a9 B| v/ p TPOJNBHOH pa-
KOHOB MaTeMaTH4e-|arpOMHKCHEPHUH. B H’P 9’ 60oTe; BOMPOCHI
ckux u ecrecTBeH-|U/[-3omk.1. [IpuMeHseT WHPOPMAINOHHO-KOMMYHHKAITHOHHEIE > K maboparop-
HBIX HAyK € NPUME-|TeXHOJOTHH B PEIICHWH THIIOBBIX 3a7ad B 0OJACTH arpoWH)KEHe- HBIM paboTawm,
HEHHEM HH(pOpMa- pHm. BOIIPOCHI u
HOHHO-
H WN-4onk.1. [omp3yercs crienuambHBIMU MporpaMMaMu U 0azaMu 3aa4yd K O9K-
KOMMYHHUKAITUOHHBIX 6 K o
TeXHOTOHH ZIQHHBIX TPH PaspabOTKe TEXHONOTHI U CPEACTB MEXaHU3ALMH B 3aMeHy
CEJIbCKOM XO3IHCTBE
Bonpocst K
YCTHOMY
OIIK-5. CrnocoGen . onpocy; 3axa-
yuactsosats B mpo-| I-lonk-s. [lox pykoBoacTBOM crienmanucta Gosee BBICOKOH KBa- Yd K  KOH-
BEJICHUH  DKCIIEpU- J'II/I(I)I/IKaLII/II/I Y4acCcTBYE€T B IPOBCIACHHU JOKCIICPUMCHTAJIbHBIX HC- VO. KP TpOJ'ILHOI7I pa-
MEHTAJIbHBIX HCCIIe-|CJICIOBAHUH B 00JIACTH arpOMHKEHEPHH. B .H,P 9’ 60Te; BONPOCHI
mosanuii B mpodec-|UJ[-2omk.s. HCIONB3yeT KIACCHYECKHE U COBPEMEHHBIE METOJBI > K maboparop-
CHOHAIIBHOM  JI€A-|ycenie NOBAHUS B aTPOMHIKCHEPUH HBIM paboTawm,
TEJNBbHOCTH BOIIPOCHI "
3aJauyl K 9K-
3aMeHy

* Vkaswisaemcs ¢popma xoumpons. Hanpumep: YO — yemuwiti onpoc, KJI — koncnexm nexyuu, KP — kou-
mpoavHas paboma, BJIP — evinoanenue nabopamoprou pabomwi, BIIP — evinoinenue npaxmuueckoi pado-
mot, K — xonnoxeuym, T — mecmuposanue, P — peghepam, /[ — ooxnao, 3KP — sawuma xypcoeoii pabomet,
3KII — 3awuma Kypcogozo npoexma, 3 — sk3amen, 3 — 3auem.




2. Iloka3aTe i ¥ KPUTEPUH OLEHUBAHUSA CPOPMUPOBAHHOCTH KOMIIETEHIIUII HA JAHHOM 3Ta-
ne ux (p)OopMUPOBAHUSHA

Kpurepun oneHuBanus*
Iloxa3zare-
HEYJIOBJIETBOPUTENIBHO | YJIOBJIETBOPUTEIHHO XOpOoUIOo OTJINYHO
m HE 3a4TEHO 3a4TEHO
IlonHota |YpoBeHb 3HaHUM HMXeMHHUMaIbHO  J0my-|YpOBEHb 3HAaHW B|YPOBEHb 3HAaHUU B
3HaHUH MHUHUMAJIBHBIX TpeOO-|CTUMBIH YPOBEHb 3Ha-|00bEME, COOTBETCTBY-|00bEME, COOTBETCTBY-
BaHUH, HMEIN MECTO|HHUH, JOIMYyIIEHO MHOIO|[IOLIEM MIporpaMMe |FoIIeM porpamme
rpyOble omOKu HETpyObIX OMIMOOK MOJITOTOBKHU, JOIMYyIe- OArOTOBKH, 0e3 OIlu-
HO HECKOJBKO HEerpy-|00K
ObIX omHOOK
Hanmnuue (Ilpu pemennun cras-|{IIpogemoncTpupoBansl ([IpogemoncTpupoBansl ([IpogeMoHCTpHUpOBaHEI
YMEHUH  |JapTHBIX 3a7ad  HE|OCHOBHBIE YMEHU,|BCE OCHOBHBIE YMEHHUSI,|BCE OCHOBHBIE YMEHUS,
IPOJEMOHCTPUPOBAHBI |PELICHBl THIIOBBIC 3a-|pEIIEHBbl BCE OCHOBHBIC|PEIIECHBI BCE OCHOBHBIE
OCHOBHBIE YMEHUS,|Jaud ¢ HEerpyObIMH|3aJayll C HerpyObIMH|3aa4ll C OTACIbHBIMU
UMEN MeCTO TrpyOble|omnOKaMy, BBIMOJIHE-|OUIMOKAMH, BBIIOIHE-|HECYILIECTBEHHBIMH
omnoOKu HBI BCE 3aJaHMs, HO HE|HBl BCE 33JaHUs B IOJ-|HEIOYETaMH,  BBINOJ-
B TIOJIHOM 00BbeMe HOM 00BEMe, HO HEKO-{HEHbl BCE 3aJaHusi B
TOpBIE C HEIOUETAMHU  |TIOJTHOM 00BbeMe
Hamuume |[IIpu pemenun craH-|{Mmeercs  muHumanb-|IIpogemonctpupoBansl ([IpoaeMoHCTpUpOBaHBI
HaBBIKOB |HapTHBIX 3agad  HE|HbII HaOOp HABBIKOB|0A30BbIC HABBIKM IIPU|HABBIKM INIPH PELICHUU
(BnageHue [MpONEMOHCTPUPOBAHBI |l  pEIIEHHUsT CTaH-|pellleHHH CTaHAAPTHBIX| HECTAHJAPTHBIX 3ajad
OMBITOM) |0a30BbIC HABBIKM, MME-|TapTHBIX 3aflad C HEKO-|3a/la4 C HEKOTOphIMH|0e3 OmMOOK M HeJoue-
AU MECTO  TIpyOble|TOPHIMH HEZOYETAMU |HEIOYETaMHU TOB
omnOKu
Xapakre- |Kommerenuust B mon-|ChopmupoBanHocts  |ChopmupoBaHHOCTh  |CHOPMHPOBAHHOCTD
pucTHKa |HOH Mepe He c(hOPMHU-|KOMIIETEHLIMH COOTBET-|KOMIICTCHIMH B LIEJIOM|KOMIETEHIMH IIOJIHO-
chopmu- |poBaHa. lmeromuxcs|CTByeT MHHHMAJIBHBIM|COOTBETCTBYET TpeOO-|CTBIO  COOTBETCTBYET
POBaHHO- [3HAHW, yMeHul, |TpeboBanusM. Umero-[BanusaM. Wmerommxcsi|tpeboBanusm.  Hmero-
CTU  KOM-|HaBBIKOB HEJIOCTATOY-|IUXCS 3HAHUM, YyMe-|3HaHUM, YMEHUH, |IIUXCSA 3HAHUW, YyMe-
NETeHIUH |HO AJISl PeIlieHHs MIPaK-|HUH, HABBIKOB B I1€JIOM|HABBIKOB M MOTHBALIMH|HUM, HABBIKOB U MOTHU-
THaeckux (mpodeccro-|10cTaTouHo Ui pelie-{B  [eJIOM JOCTATOYHO|BallMd B IONTHOW Mepe
HaJbHBIX) 33124 HUSA MPAKTUUECKUX |1  pEIIeHHs CTaH-|JOCTaTOYHO JUIS pele-
(mpodeccHOHANBHBIX) |HAPTHBIX  NPAKTHYE-|HUS CIIOKHBIX NPAaKTH-
3ama4, HO TpedyeTCs|CKuX (mpodeccuro-{ueckux  (mpodeccro-
JIOTIOTHUTENbHAS TIpaK-|HaJbHBIX) 3a7a4 HaJbHBIX) 33124
THUKA 1O OOJBIIMHCTBY
NPAaKTHYECKUX 33734
YpoBeHb
chopmu-
POBaHHO- Huzkwmit Hwxe cpennero Cpennuit Beicokuit
CTH KOM-
METEHITAI

* [Ipenodasamensv eénpaee uzmeHums Kpumepuu oyenusanust ¢ coomeememesuu ¢ @IOC BO u ocobenno-
cmamu OIOIT

3. OneHo4HbIe CpeAcTBA

[To HMXenpuBEIEHHONW cXeMe MPUBOJATCS TUIIOBbIE KOHTPOJIbHBIC 3aaHUs WM WHbIE MaTe-

pHaibl, HEOOXOUMBIE Il OLICHKU 3HAHUHM, YMEHH, HaBBIKOB U (WJIM) OMBITA JAEATEIbHOCTH, Xa-
paKTepU3yIOIKX cPOPMUPOBAHHOCTh KOMIIETEHIIMHM Ha JaHHOM 3Tare (cM. Tadbnuiy 1).

3.1

. YCTHBIi onpoc

3.1. Bonnpockl K yCTHOMY ONpocy

OO01ue cBeieHUs M0 TEIJIOTEXHUKE, KaK pa3/iesie O0IEenHKEHEPHbIX AUCIIUILINH.
TexHuyeckas TepMOIMHAMUKA.




- OCHOBHbIE MTOHATHUS U ONPEJCICHUS TEOPUH TEINIOOOMEHA.

- TemnonpoBomHOCTS.

- KoHBEKTHBHBIN TEIIIOOOMEH.

- TemnooOMeH U3TydYEeHUEM.

- Temnonepenaya

- TemnnooObMmeHHBIE anmapaTbl ¥ OCHOBBI UX pacyeTa.

- OcHOBBI MaccoOMeHa.

- Temnnomnepenaya B TEXHOJOTHYECKUX MTPOIIECCAX METAIIIOO0PAOOTKH.

- Temnnomnepenaya B y3max TpeHHUsL.

- KomMmpeccopHble yCTaHOBKHU.

- Tonmnugo.

- Pacuersl nponieccos ropeHusl.

- KortenbHbie yCTaHOBKH.

- Harpearenu Boabl 1 BO3ayXa.

- TemnoBble 3E€KTPOCTAHIUH.

- JlBurarenu BHYTPEHHEIO CTOPAHUS.

- MukpokIMMar NOMeIIeHUMN.

- BeHTHIALIMS ¥ KOHAUIIMOHUPOBAHUE BO3/lyXa B IOMEIICHUSIX 3IaHUI B COOPYKEHUH.
- Oromienue 34aHNUN U IOMEILICHUH.

- OroruieHre ¥ BEHTHIISIIHS >KUBOTHOBOJYECKUX U MTUIIEBOUYECKUX MOMEIIECHUH.
- Cymka cenbCKOX03HCTBEHHBIX MPOJAYKTOB.

- O0orpeB COOPYKEHHH 3aITUIIIEHHOTO TPYHTA.

- Texnonmorumyeckue OCHOBBI XpaHEHUS MPOAYKIIUN PACTEHUEBO/ICTBA.

- Ilpumenenue xo0/1a B CEILCKOM XO3SMCTBE.

CucreMsbl TEMI0CHAOKEHNE B CEIbCKOM XO3SICTBE.

- TemnoBsie ceTH.

Hetpamunmonnsie 1 BO30OHOBIsiEMbIe HUCTOYHUKHU YHEPTHH. BTOpUUYHBIE YHEPrOpeCypCHI.
DHeprocoOepexeHue.

3.1.2. Metoguyeckue MaTepuabl

Kpurtepuu onieHKH 0TBETOB Ha BOIPOCHI /ISl YCTHOT'O ONPOCAa:

«5» CTaBUTCSA B CIEAYIOMINX CITydasx:

- IIOJTHO PACKPBITO COJIepKaHUe MaTepHaia B 00beMe, IpeayCMOTPEHHOM IPOrpaMMOoii;

- MaTepHuall U3JI0)KEH TPAMOTHBIM SI3BIKOM B OIPEJIEIEHHON JIOTHYECKOH MOCIIeI0BaTeIbHO-
CTH; TOYHO UCIIOJIb30BaHa TEPMUHOJIOTHS;

- IPOACMOHCTPHUPOBAHO YMCHHEC HAIIIAJHO ACMOHCTPUPOBATH TCOPCTHYCCKHUEC ITOJIOKCHHA
KOHKPETHBIMHU MPUMEPAMH U IPUMEHSTh UX B KOHKPETHON CUTYyalluy;

- CAaMOCTOSITEJIbHBIE OTBETHI 0€3 HAaBOAAIINX BOIPOCOB MPEINOAaBaTEIs.

«4» CTaBUTCS B CIENYIOIIUX CIy4asx:

OTB€T B OCHOBHOM YJOBJICTBOPACT TpC6OBaHI/I$IM Ha OLCHKY «5)), HO IIpHU 3TOM HMECTCA
OJIUH U3 CIETYIONIUX HeI0CTaTKOB:

- B OTBECTC JOIIYIICHBI HeOOJIbIIINE HpO6CJ’IBI, HC UCKA3UBIIHEC CYTH U3JIOKCHHOI'O,

- JIOMYIIEHBI OJIMH — JIBa HEJO0YeTa MPHU OCBEIIEHUH OCHOBHOI'O COJEP)KaHUS OTBETa, Cpazy
e UCITIPABIICHHBIE 110 3aMEYaHHIO MPETOAaBaTels;

- JIOyIIEHBI OIMOKa UK OoJiee ABYX HEJIOYETOB MPH OCBEIEHUH BTOPOCTEIIEHHBIX BOIIPO-
COB, JIETKO MCTIPABJICHHBIE TI0 3aMEYaHHIO ITPETI0IaBaTEs.

«3» CTaBUTCS B CIENYIOIINX CIyqasx:

- TIpH 3HAHWW TEOPETUYECKOTO MaTepraia oOHapyKeHa HeJoCTaTOYHast c(hOPMUPOBAHHOCTh
OCHOBHBIX YMEHUH 1 HaBBIKOB;

- B HEIIOJIHOI Mepe WM HEeIOoCIe0BaTEeIbHO PACKPHITO OCHOBHOE COJIEpyKaHWE MaTepHaa,
HO TPOJIEMOHCTPUPOBAHO O0Ilee MOHMMAHUE BONPOCAa M TOKa3aHbl YMEHUs, JOCTAaTOYHbIE IS
}IaJ'IBHeI\/IIIHeFO YCBOCHUA MaTCpuaia, OrpeaciICHHbIC Tpe6OBaHI/I$IMI/I K ITIOAT'OTOBKE 06yqa}0mp1xc;[;



- IMEJIUCh 3aTPYIHEHUS WIH TOMYLIEHbI OIMOKU B ONpEeAENICHUN MOHIATUH, NCIIOJIb30BaHUH
TEPMHHOJIOT MU, UCIIPABJIEHHBIE [TOCJIE HECKOJIBKUX HaBOJISALINX BOIIPOCOB MPENOABATENS;

- 00yyaromuiics He CIpaBWIICA C MIPUMEHEHHEM TEOPETUUYECKUX 3HAHWM B KOHKPETHOH CH-
Tyaluu.

«2» CTaBUTCSA B CACAYIOMIMX CIy4asx:

- 0OHapy’>KeHO HE3HAHHE U HETIOHMMaHUe N3y4aeMoro yueOHOro MaTepHuana;

- HE PACKPBITO MOJHOCThIO OCHOBHOE COJIepKaHue Y4eOHOro MaTepuana;

- IOIyIIEHBI TpyOble OMMOKK B ONpPENeNIeHUH MOHSATHH, MPU UCIOIb30BAaHUN TEPMHUHOIO-
YU, KOTOPBIE HE UCIPABIICHBI IIOCJIE HECKOJIBKUX HABOSALIMX BOIPOCAX MPENoaaBaTesl.

- oOyuaromumiicss He CMOT OTBETUTH HU Ha OJIMH U3 TIOCTABJICHHBIX BOIPOCOB 10 U3y4aEMOMY
MaTrepuany.

3.2. KonTpoJabHas padora
3.2.1. 3a1a4uu K KOHTPOJbLHOM padoTe

3AJIAYA Nel

B nporecce n3menenus coctosiHus 1 Kr ra3a BHyTpeHHss SHeprus ero yseiauuuBaercs Ha AU. [pu
ATOM HaJl ra30M coBepIIaeTcs padora, paBHas /. HauanbHas Temmeparypa ras3a ¢, KOHEYHOE JaBiie-
HUE p2.

OnpenenuTth Ui 3aJJaHHOTO ra3a IMOKa3aTeNb MOJUTPOIIbI 71, HAYallbHbIE M KOHEYHBIC MapaMeTphl,
U3MEeHeHue SHTponuu As U u3MeHeHue sHrTanbnuu Ah. [lpencraBute mpouecc B p—v U T—s-
nuarpammax. M300pasuth Takxke (6€3 pacuera) M300apHBIi, U30XOPHBIA, U30TEPMUUECKUM U aaua-
0aTHBIN NpOLIECChl, MPOXOIAIINE Yepe3 Ty e HauyaJbHYIO TOUKY, U JaTh UX CPAaBHUTENIbHBINA aHa-
u3.

Vcnosus k 3amade Nel

AU, xk]JIx/kr [, xJ[>x/kr t, °C p2, MIla

3AJJAYA Neo2

Onpenenuth mapaMeTpbl pabodero Tela B XapaKTEPHBIX TOYKAX HUJCATBHOTO IHKIIA MOPIIHEBOTO
ABUTATCIIA BHy’[’peHHeFO CFOpaHI/Iﬂ C I/I3OXOpHO-I/I306apHI>IM IIOABOJOM TCIIJIOTHI (CMCHI&HHBIﬁ
IIUKJT), €CJIM M3BECTHBI JIaBJICHHE p| U TeMmIepaTrypa ¢ pabodero teia B Havane ckarus. CTeneHb
CXXaTus &, CTCIICHDb ITIOBBIIICHUS TaBJICHUA /1, CTCIICHb HpCI[BapI/ITCJ'II)HOFO paCHII/IpCHI/IH p 3a1aHBbI.
Omnpenenuts paboTy, Mody4yaemyro OoT nukia, ero tepmuueckuid KI1/] u nsmenenun sHTponuu oT-
JIeTBHBIX MPOIECCOB MHKIA. 3a paboyee TeIo MPHUSITh BO3AYyX, CUNTAsl TETUIOEMKOCTh €r0 B pacyeT-
HOM MHTEpBaJIe TEMIIEPAType MOCTOSHHOM.
[TocTpouTh Ha «MHJITUMETPOBKE» WM B rpaduyeckoM pemaktope «Kommac» B macmrade 3TOT
UKI B p—v U T—s-auarpammax. JlaTe K MoIy4eHHBIM rpadkaM COOTBETCTBYIOIIUE TOSCHEHUSI.

VcaoBusg k 3agaue Ne2

4 V, D
p1, MIa h, °C &=— p=— A==
v, V; P,

3AZIAYA Ne3

[Toka3aTh CpaBHUTEIBHBIM PACUYE€TOM II€JECO00PA3HOCTh MPUMEHEHHS Mapa BBHICOKMX HadaJIbHBIX
MapaMeTpoB W HU3KOTO KOHEYHOTO JABJICHUs HAa MPUMEpPE MapOCHUIOBON YCTaHOBKH, paboTaroiieit
no mukiy PeHkWHa, ompenenuB pacrnojiaraeMmblil Temonepenan, tepmuueckuid KII mukima u
YAENbHBIA pacxo] mapa Ajsi JBYX pa3JIMYHbIX 3HAUCHUM HauyaJbHbIX U KOHEUHBIX IMapaMeTPOB Hapa.
VYka3zaTh KOHEYHOE 3HAYCHHE CTETICHH CYXOCTH X2 (IpH HaBlieHHH p2). M300pa3uTh cxemy mpo-
CTeiliel mapoCHIIOBOM YCTAaHOBKH U JIaTh KpaTKoe onucaHue ee padotel. [IpencraButs mukn Pen-




KWHA B quarpammax h—s u T—s. 3ajady pemarhb ¢ TOMOIIbI0 /—s-auarpaMMel. [IpeacraButh rpadu-
YecKoe pelIeHue 3a1auu B f—s-1uarpaMmme.
VYcenoBus k 3amaue Ne3

p1, MlIla t, °C p2, MIla X2

3AJTAYA Ned
Omnpenenuts norepu 3a 1 yac ¢ 1 M JUIMHBI TOPU3OHTAIEHO PACTIONIOKECHHON VIIMHIPUIECKON TPY-
Obl, OXJIaX/1aeMOH CBOOOJHBIM IOTOKOM BO3yXa, €CIM M3BECTHBI HAPYKHBIA nuamerp d TpyoOsl,
TeMIIepaTypa CTEHKH TPYOBI fc,; U TEMIIEpAaTypa BO3AyXa s B IOMEIICHUH.
VYcnoBus k 3anaue Ned

d, MM tem, °C ts, °C

3AJAYA No5
OnpenenuTth MIOLIAAb MOBEPXHOCTH HArpeBa ra30BOASHOIO PEKYNEepaTUBHOTO TEIJI0O0OMEHHUKA,
paboTaroniero mo NpOTUBOTOYHON cxeme. ['perolinii TemTOHOCUTENb — JBIMOBBIE Ta3bl C HAYaJIbHOU

TEeMIIepaTypon te/ Y KOHEYHOU — t! . Pacxon Bozbl uepe3 Temnoo0MeHHUK — G, HauanabHasi TeMIe-

parypa BoJbl — ¢ S/ , KOHEYHas — t! . Koaddunment rermoornaun ot ra3oB K CTEHKE TPYObI — 0. K OT

CTEHKH TPYOBI K BOJI€ — 0. T€MI000MEHHUK BBIMOJIHEH U3 CTAJIbHBIX TPYO C HAPYKHBIM THAMETPOM
d=50mMM wu TtomumHON creHkHn OJ=4wMMm. Kosddunument TemmonpoBOgHOCTH — cTanH
A =62 B1/(M-K). CTeHKHU cuuTaTh YUCTHIMH C 00X CTOPOH.

Vciosus k 3agade Ned

t/ oC t// oC /' o /I o (VEN Olg,
e’ e’ G, 7/ £, °C fy,°C Bt/(m*°K) Bt/(m*-K)

3.2.2 MeToan4yeckne MaTepuaJIbl:

KontponbHas pabota mpoBoauTCs MTUCbMEHHO. VIcXoaHbie JaHHBIE OEPyTCs MO MOCIECTHUM
1 pam 3a4€THOM KHIDKKH.

Kpurepuu orieHku BOmpocoB KOHTPOIBHON pabOTHI:

«3a4YTeHO0» CTABUTCS B CIEIYIOLIUX CIy4dasiX:

- JIOCTATOYHO TOJHO PACKPBITO COJACpKaHUE MaTepHalia B 00beMe, MPEAyCMOTPEHHOM TIPO-
IrpamMMOoi;

- JOMYyIIEHBI HEOOBIITNE MPOOEITbI, He UCKA3UBIITNE CYTH U3JI0KEHHOTO, OJUH — JBa HEJO-
YyeTa MpU OCBEUIEHUU OCHOBHOTO COJEPKAHMS OTBETA.

«He 3a4TeHO» CTABUTCS B CICIYIONIUX CIydasiX:

- 00Hapy’KeHO He3HAaHHE U HEMOHMMaHUE U3y4aeMoro y4eOHOro MaTepHuana;

- HE PaCKpBITO MOJTHOCTHIO OCHOBHOE COJIEpKaHNE y4eOHOTO MaTepHaa;

- TOTIYIICHBI OITUOKH B OINPeIeJICHUH MOHSATHH, TP UCIIOJIb30BAHUN TEPMUHOJIOTUH.

3.3. Bonmpocs! k J1abopaTopHbIM padoTam

3.3.1. Bonipocsl

- OOBSICHUTh MPUHIUN JACHCTBHS TEPMOMETPOB PACHIMPEHMS, MAHOMETPUUYECKUX TEpMO-
METPOB, TEPMOIIEKTPUUECKUX MUPOMETPOB, OMMETAIIINYECKUX TEPMOMETPOB U TEPMOMET-
POB CONPOTHBIICHHUS.

- Kakumu nokaszaTensMu xapakTepu3yeTcsi KaueCTBO U3MEPUTEIbHBIX TPUOOPOB?

- B yem 3akiogaercst pazHuIa Mex1y aOCONIOTHOM U OTHOCUTENHHON MOrPEIIHOCTAMU?

- Yka3arp KJ1acChl TOYHOCTH HpI/I60pOB, MPUMCHACMBIX IIPHU na60paT0pHr,1x HUCCIICIOBAHUAX.
- Paccka3zaTh npuHIMT paboThl YPaBHOBEIIMBAIOIIETO MOCTA.




- [louemy npu MOCTPOEHUH T'PAAUPOBOYHON JIMHUN paboUKe ATUHBI KAl a0CICcC U OpIu-
HAT JIOJDKHBI OBITH OIMHAKOBHIMU?

- Uto Ha3pIBa€TCA TEIUIONPOBOJAHOCTHIO?

- [louemy pacnpocTpansercs TemioTa B Teje?

- Uto Ha3bIBaeTCS TEMIEPATYPHBIM MOjIeM?

- Yro HazbiBaeTcs K03 (HUIUESHTOM TEIUIONPOBOJHOCTH?

- Ot vero 3aBUCHUT KO3((DUIIMEHT TEIIONPOBOIHOCTU?

- B dem 3akimouaetcst croco0 omnpeneneHus Ko3QQPUIMeHTa TeIIONPOBOIHOCTH METOIOM
UIMHIPUYECKOTO CIIOs?

- UTo Ha3BIBAIOT TETIJIOBBIM TTOTOKOM?

- Kakast mnoBepxHOCTbh Ha3bIBAETCSI U30TEPMUUYECKOM ?

- Uto Ha3bIBaeTCS yACIHHON TEIUIOTON apooOpa3oBaHus?

- B uem pasnuynie BIa)XHOTO HACBIIIEHHOTO, CYXOT'0 HACBIILIEHHOTO U IeperpeToro napa?

- HazoBuTe cocrapistonue yaeapHON TEIUIOTH TapooOpa3oBaHusl.

- [IpuBecTu npuMepsl UCTIOIB30BAHUS YICIBbHOM TEIJIOTHI MTApO00pa30BaHus B pacueTax.

- Kak onpenenuts yaenbHyI0 TEIIOTY IapooOpa3oBaHMsI ONBITHBIM ITyTeM?

- Uto Ha3bIBaeTCA TEIUIOTON MEPEerpeToro napa’?

3.3.2 MeToan4yeckne MaTepuaJIbl:

JlabopaTopHas paboTa MPOBOJUTCS COTIACHO KaJleHIapHOMY IiaHy. O0ydaromumces Bbiaa-
eTcsl 3aJ]aHie U KOHTPOJIUPYETCs X0 BhIoNHEeHUs paboThl. [1o okonyanuu naboparopHoit paboThl,
00yyJarouumics T0KEH MPEJICTaBUTh K MPOBEPKE CBOIO pabOuyI0 TETpajb, COACPIKAIIYIO OTYET O
npojiesianHoi padore. B xoae mpoBepku npernogaBaTelib 334a€T BOMPOCH MO AaHHOM Teme. Paborta
CUHMTACTCS 3a4TCHHOM, B CITydae MOJIHOTO BHITIOJTHCHHSI 3aJJaHUA M OTBETA O0YJArOIIMMCS Ha 3a/1aH-
HBIE BOIIPOCHL.

3.4. Bonnpochl 1 321244 K 3K3aMeHY
3.4.1. Bonipocsl
1. Tepmonunamuueckas cuctema. [IoHsTre 00 H30JMPOBAHHON cUCTEME.
TermutooOmen u3nydenuem. 3akon Credana-boabpimana.
2. Pabora usmeHenus oobema pabouero Tena: cocraBieHue AuddepeHnnanbHOro ypaBHeHHs
u ero peuienue. ['papuyeckas uHTepnperanus paboThl B p-v Juarpamme.
3. Tlapametpsl cocTosiHuA neperperoro napa. CreneHs neperpesa napa. Temnora neperpesa.
DHTAJIBINS TIEPETPETOrO Mapa.
4. Cwmecu ueanbHbIX ra3oB. CiocoObl 331aHNs COCTaBa CMECH.
Huxn IBC ¢ moaBoiom TerioTsl npu V = const..
5. llepBelii 3aKOH TEPMOJIUHAMUKHU.
Kpyrossie nporueccs! (1ukist). Tepmuueckuii KIIJ] u xonoaunbHelit koahunneHT.
6. BTopoii 3aK0H TEPMOAMHAMHUKH.
CniocoObl HCKYCCTBEHHOM CYIIIKH.
7. AHanmu3 TEpMOAMHAMHUYECKUX MPOLIECCOB UI€ATIBHOTO ra3a.
Coopy:xeHus 3aluIIeHHoro rpyHTa. Mx knaccudukanus. Buast odorpesa.
8. BraxxHbIif BO31yX M €ro XapakTepucTuku. I-d -nuarpamma.
TexHomornueckoe mMoTpedIeHNE TEIUIOTHI B Y)KUBOTHOBOTYECKUX (hepMax.
9. XapakTepuCTHKH BOJSHOrO napa. I-S nuarpamma.
[{ukn TenmoBoro Hacoca.
10. [omuTpomnHsIii mporiece U ero odo0IIaroIee 3HaYeHUE.
Knaccudukanus TemioBsIx ceTeu.
11. IIponece napoobpazoBauust B PV— u TS—auarpammax.
Cuctema Bentuisiiuu. Knaccudukanus. [Ipunimn pacyera.
12. Tennora 1 paboTa B TEpPMOJUHAMUYECKUX MPOLIECCAX.
[uxn IBC co cMmemanHpIM TTOIBOIOM TETUIOTHI.



13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

BHyTpeHHs SHEPrUs U dHTAJIBIINS.

[y X0JIOAWIBHONW KOMIIPECCHUOHHOM YCTaHOBKH.

CBolicTBa M POIIECCHI peAJIbHBIX Fa30B. Y paBHEHHUE COCTOsIHUA Ban-nep-Baanbca.

[Mukn Penkuna.

Anunabaruueckuii nmporecc. CooTHOIIEHHE MeXx 1y napaMmerpaMu. Pabora, BHyTpeHH:s
SHEprus, TerioTa. [-bIif 3akoH TepMoarnHaMuku. M300paxenue npouecca B PV-u TS-
Juarpammax.

1K NOPIIHEBOTO KOMITPECCOPA.

H30oTepMuyecKuil Ipouecc naealbHoro raza. OcHoBHOe ypaBHeHHE. COOTHOIIEHUE MEKIY
napamerpamu. [-biit 3akoH TepmoauHaMuku. Mzobpaxenue mpouecca B PV-u TS-
nuarpamMmax. AHanu3 nukiaa Kapso.

N300apHsIii nporiecc uaeanbHoro raza. OcHoBHOe ypaBHeHHe. COOTHOIICHUE MEX1y Tapa-
MeTpaMH. 3alluch [-0ro 3aKkoHa TepMOAMHAMUKH Ul JAHHOTO Ipouecca. M3o00paxenue B
PV-u TS-guarpammax.

TermmonpoBogHOCTE. 3aKkoH Dyphe.

N30xopHblii poriecc uaeanbHOro raza. OcHoBHoe ypaBHeHUEe. COOTHOILIEHUE MEXTY Iapa-
MeTpaMH. 3aIluch [-0ro 3akoHa TEpMOAMHAMMKH [yl JAHHOTO Iponecca. M3o00paxenue B
PV-u TS-guarpammax.

KonBektupnbli Temnooomen. 3akon HeroTona-Puxmana.

TepMuueckue 1 KaJJOpUMETPUUECKHUE TaPAMETPBI COCTOSTHUS.

OcHOBHBIE IpOLIECCHI BIaKHOTO Bo3ayxa B I-d -nuarpamme. 1x nzoOpaxenue.
YHuBepcaiibHas ra30Basi IOCTOSIHHAsA. Y paBHEHUE COCTOSIHUS JIJIs M/1€aIbHOIO rasa.
Cuctems! otorutenus. Knaccudukanus.

[Ty ¢ BTOPUUHBIM [IEPETPEBOM Iapa B MAPOCUIIOBBIX YCTaHOBKAX.

PacueT Bo31yx00OMeHa B €.X. COOPYKEHHSIX.

MonexynspHO-KHHETHYECKas MpUpo/ia AaBieHus. AOCOIIOTHOE, H30BITOYHOE, BAKYYMMET-
pHYECKOE aBIICHUE.

TenioBble MOTEPU U TEIJIONOCTYIIEHUS B C.X. TOMEIEHUAX. VICTOUHMKH TEIUIOTHI U Biaro-
BBIJIEJIEHUI.

OcnoBHOE ypaBHeHHe Teronepenadn. Koagunuent reruionepeaadmn.

Temmnepatypa. CBs3b TEMIIEpaTypbl C KWHETHUECKOM 3Hepruei Mosiekyn. Koncranra bomsb-
IIMaHa.

Posnb sHTpONNM U €€ pu3ndyeckuii cMbICI. Y iesibHas 3HTponus. Baxuelime cBolicTBa 9H-
TPOIIUH.

ITpumeHeHne Temia B )KMBOTHOBOIUECKUX MTOMEIIEHUAX. MUKPOKIMMAT U €T0 3HAYEHHUE.
OcHoBHbIE TapaMeTpbl MUKPOKJINMATA.

OcHOBBI pacyeTa TeMJI000MEHHBIX alnapaToB.

[TepcrieKTHBBI UCIIOIB30BAHUS TEIJIOBBIX HACOCOB B C.X. IPOU3BOJICTBE.

Kunenne xxunkocTty, 1aBjaeHue HaceleHusa. CBA3b MEXKIY TEMIEPATYpOil U JaBICHUEM
HACBILICHMUSL.

«Touka poce». E€ onpenenenue Ha auarpamme /-d.

[y X0JIOAWIIBHON YCTaHOBKH — OPIIHEBON KOMIIPECCUOHHOM XOJIOUIBHOW MAILIMHBI.
XonoaunbHbIA KO3 duuneHT. X0a01IbHbIE areHTHI.

TS-nuarpamma. M306paxeHne IUKIOB U OCHOBHBIX MPOIIECCOB B 7'S-uarpaMmme.

3.4.2. 3anaun

3agaua Ne 1

KakoB makcumanehbiii KI1J] TerioBoit Mmammael padoTarome Mexay temmneparypamu 400°C u

18°C.

3amaga Ne 2



1 kr mapa pacmupsiercs 1o aauadare oT HadadbHbIX mapamerpoB Pi1=50 G6ap, t1=350°C mo P>=I
6ap. OHpe,Z[GJ'II/ITL HCAOCTAONNEC HAYAJIbHBIC U KOHCYHLIC ITapaMCTPhI.

3agaua Ne 3

[Tcuxpomerp nmokassiBaeT ty=30°C t:=50°C. Onpenenutpb nmapaMeTpsl BO3ayxa U TEMIEPATYPY
Touku pockl o H-d nuarpamme.

3agaua Ne 4

3amano coctosiaue mapa P=25 6ap X=0,95. Onpenenuth octanbHble mapaMmeTpsl mo H-S nuarpam-
Me.

3agaua Ne 5

Bnaxnsiii HachineHHbIN ap umeeT napametpsl P=30 6ap X=0,85. Omnpenenauts ocTajlbHbIE Ma-
pametpsbl 1o H-S nuarpamme.

3amada Ne 6

[Tcuxpometp nokaspiBaeT ty=25°C t:=35°C. OnpenenuTs napameTpbl BO3IyXa U TEMIIEPATypPy
Touku pockl o H-d muarpamme.

3agaua Ne 7

KaxoBo nasienue kucioponaa B 0amione eMkoctbio 10 51, ecnu macca kuciaopoaa m=0,25 kr, a
temneparypa t=17°C?

3agaua Ne 8

1 kr mapa pacmupsiercs 1o aguadare oT HayalnbHbIX apameTpoB P1=80 6ap, t;1=400°C mo P»>=0,2
Oap. OnpenennuTs HEAOCTAIOIINE HaYalIbHbIE U KOHEYHBIE TApaMETPHI.

3amada Ne 9
JlaBnenue B Hauane anuabatuueckoro cxkatuss P1=0,15 Mlla, a B konuie P>=3,5 MIla. Onpenenutsb

v

nokasaresb aguadaThl, €CIM CTeNeHb cKaThus —=12.
v
2

3agaua Ne 10

Onpenenuts paboTy aanadaTHYECKOro pacuIupeHus | Kr Bo3Iyxa, eciiu TeMmIepaTypa ero npu
sTOM moHMxkaercs Ha 50°C.

3amaua Ne 11

3 M Bo3yxa npu aasnenuu 4*10° [1a pacimpsroTces 10 TPEXKpaTHOro 00beMa U JaBienus Pr=10°
[Ta. Cuuras mpouecc NOIUTPOIHBIM, BBIYUCIUTD [TOKA3aTeNb IMOJIUTPOIIBI, paboTy paclIupeHus,
KOJIMYECTBO TEIUIOTHl U U3MEHEHUE BHYTPEHHEW SHEPTUU B 3TOM IIpoliecce m=1 Kr.

3agaua Ne 12

IIpu kaKoil MaKCMMaJIbHOM TEMIIEPATYPE MOJBOAUTCS TEIIOTA K 1 KT BO3/TyXa B H30TEPMHUYECKOM
nporecce nukia Kapao, ecnu konnuectBo TerioTsl ¢ =500 kJ/Kr, a OTHOCUTETbHOE H3MEHEHU T

v
e o0bemMa —=4,
L,



3amauya Ne 13

1 kxr Bo3yxa, HauaiabHOro cocrosiHust P1=1 Gap, t=30°C cxxumaercs no P>=10 6ap aguabaTHo.
Omnpenenuts paboTy, TEIUIO, KOHCYHBIN 00BEM U KOHEUHYIO TEMIIEPaTypy.

3agaua Ne 14

B pesepByape emkxocthio 100 TUTPOB HAXOIUTCS BO3AYX MO aBJeHHEM 2 0ap U IpH TeMIiepaType
30°C. Kakoe KOJIM4eCcTBO TETUIOTHl HEOOXOIMMO COOOIIUTE BO3AYXY, YTOOBI TIOBBICUTH €TO JIaBJie-
Hue 10 4 6ap? N3o6pa3utk nporeccsl B PV u TS — nuarpammax.

3agaua Ne 15

1 kr Bo31yxa, HauanubHOTo coctosiHus P1=1 Gap, t=30°C cxumaercs 1o P>=10 6ap nuzorepmuydecku.
OmnpenenuTs paboTy, TEIUIO, KOHEYHBIH 00BEM, KOHEUHYIO TEMIIEpaTypy U U3MEHEHUE SHTPOIIHH.
N3o06pazuts nporeccol B PV u TS — nuarpammax.

3agaua Ne 16

Kak M3MeHHUTCS TIOTHOCTb I'a3a B COCY/IE, €CIIH PU MOCTOSHHOMN TeMIepaType Moka3aHHs MaHO-
merpa P1=0,7 Mu/m? ymensmarcs 1o 0,1 Mu/m>,

3amaua Ne 17

Onpenenuts padboTy aguadaTUYECKOro paciimpeHust 1 Kr Bo3ayxa, eciiv TeMIeparypa ero npu
sToMm noHmxkaercs Ha 50°C.

3amaua Ne 18

OnpenenuTh TEPMUYECKHUN KIIJT TUKIA Gr TEIJIOBOTO JBHUTATEINS, €CIIH OTBOJUMAs TEILIOTA
q2=190 x/[x/xr, a mone3nas padora =300 xJ[x/kr.

3amaua Ne 19

Kommnpeccop cxumaer 100 m>/uac Bosryxa Temneparypoit t1=27°C ot nasnenus P1=0,098 MIla
1o P>=0,8 Mna. OnpeaenuTs MOITHOCTb, HEOOXO0AUMYIO JUIS IPUBOJA UAE€ATBHOTO KOMIIPEccopa,
cuMTas cKaTue M30TEPMUUYECKUM ¢ n=1,2.

3amaua Ne 20

Komnpeccop cxumaet 100 M>/uac Bosyxa Temneparypoit t;=27°C ot nasnenus P1=0,098 MIla
1o P»=0,8 Mmna. OnpeaenuTs MOITHOCTb, HEOOXOAUMYIO JIJIs IPUBOJIA HI€ATLHOTO KOMIIPECCcopa,
cyuTas cxarue aanadbaruyeckuMm ¢ n=1,2.

3amaua Ne 21

Komnpeccop cixumaet 100 M>/uac Bosyxa Temneparypoii t1=27°C ot nasnenus P1=0,098 MIla
1o P»=0,8 Mmna. OnpenenuTs MOITHOCTb, HEOOXOAUMYIO JJIs IPUBOJIA HI€ATLHOTO KOMIIPECCcopa,
cUnTas cKaThe MOJIUTPONHBIM ¢ n=1,2.

3agaua Ne 22

| muTp BOJIBI HArpeBaeTCs € MOMOIIBIO AEKTPUUECKOro Harpeparesns MomHocTbio 300 Br. 3a ka-
KO€ BpeMsI BOJIa HarpeeTcs /10 TeMIepaTypbl KUIICHHS, €CITH TeIUIO00OMEH ¢ OKpY Karollei cpeioit
OTCYTCTBYET, a HayallbHas Temneparypa Bojabl paBHa 20°C.



3amauya Ne 23

Bo ckoibko pa3 U3MEHUTCS TEOPETUUECKasi CKOPOCTh UCTEUEHHUS CyXOro HACHIIIEHHOTO Mapa
(P1=4,5 Mmna) B atmocdepy, eciu Cy>KHBArOIIeecs COIIO 3aMEHHUTh corioM JlaBass?

3agaua Ne 24

Pacxon termotsl pu HarpeBanuu Bo3ayxa Hal00°C cocraiser 100 x/[x/c (xkBT). [Ipunumas
MOJIBHYIO TeTioeMKocTh Bo3ayxa C=30 k/[x/kmonp*°K, onpeaenuts HarpeBaeMblii 00beM rasa.

3agauya Ne 25

Kak M0>XHO MCIIOJIB30BaTh TEIUIOTY BOJIBI C TemIiepaTypoit 4°C 11 OTOIUICHHS TIOMELICHUS HUMETO-
aiero remneparypy 20°C.

3agaua Ne 26

P
OHpeIleJII/ITI) CTCIICHb ITOHMXXCHUA ONAaBJICHUS BO3ayXa P_2] npu aI[I/Ia6aTI/I‘-IeCKOM pacImpCeHnu, €CJIn

TEMIICpAaTypa €ro CHUKacTCs BABOC IO CPAaBHCHUIO C HepBOHaanLHOﬁ.

3.4.3. Metoguyeckue MaTepuaJbl
DK3aMeH MPOBOAMTCS MO AK3aMEHAIIMOHHBIM OwieraM. OOyuaroniuiicss BeIOUpaeT OWieT c
JIByMsI BOIIpOCAaMU U OAHOM 3aj1aueid. [laércs BpeMsi Ha MOArOTOBKY, HE MeHee 45 muH. [locne uero,
OH B YCTHOM (hopMe OTBEYAIOT Ha BOMPOCHI, cojaepikaiuecs B oumere. OTBET OLIEHUBACTCS IO BBI-
11€ IPUBEAEHHBIM KPUTEPHUSIM.
K sk3ameHy kaxx[plii 00y4aronIuiicss JOMHKEeH MPEACTaBUTh MIPENoAaBaTeNt0o 3aKOHYEHHbIE U
3alllMIIEHHbIE KOHTPOJIbHBIE U 1a00paTOpHbIE PabOTHI.
DK3aMeH MPOBOJUTCS IO 3K3aMEHAI[MOHHBIM OmiieraMm, c(hpopMHpOBAaHHBIMU IpErojaBare-
JeM BeAyUIUM AUCLUMIUIMHY U3 NEpEeyHs SK3aMEHALMOHHBIX BOMPOCOB M 3axau (cM. Ilpunoxxenue
[1.3.1.1, I1.3.1.2) u B coorBercTBUU ¢ [IB/I-07 «O mnpoBeneHnn TEKYIIETO KOHTPOJIS YCIEeBAEMOCTH
Y TIPOMEKYTOUHOM arTecTanuu o0ydaromuxcs». Kaxapiii sx3aMeHalmoHHbI OmieT Gpopmupyercs
U3 IByX TEOPETUUECKHUX BOIIPOCOB U OJJHOM 3aJauH.



