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[lepedyenb KOMIIETEHIIMN C YyKa3aHWEM OHTamoB WX (HOPMHUPOBAHHS B
npouecce ocBoenus: OI1OI1T

Onncanue mnokasareined W KPUTEPHUEB OLCHHWBAHWSA KOMIIETCHIMM HA
pa3IMYHBIX 3Tanax ux (OPMUPOBAHMS, OTIMCAHUE IIKAJ OIICHUBAHHUSI

TurnoBble KOHTPOJIBHBIE 3aJIaHUSI WM WHBIE MaTepHuajbl, HEOOXOAUMBIC
JUIS OLEHKW 3HAHUW, YMEHMM, HaBBIKOB U (WJIM) OMbBITA AESITEIHHOCTH,
XapaKTepU3ymoMMX dTarbl (HOPMUPOBAHMUS KOMIIETEHIMA B IIpolecce
OCBOEHHSI 00pa30BaTENbHON MIPOTPAMMBI.

Meroandeckue Marepualbl, OINPEACIAIOIINE ITPOUEAYPbl OLECHUBAHUS
3HAHUW, YMEHUH, HaBBIKOB U (WJIM) OMNbITA JIESITEIbHOCTH,
XapaKTePU3YIOMINX ATANbl UX (HOPMHUPOBAHHUSI
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1. IlepevyeHb KOMIETEHIIMI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHUS B Mpolecce
ocsoenus OITIOII

B pe3ynbrare uzyueHus: AMCUMILUIUHBI «XOJOUIbHBIE MAITUHBD) O0y4YaroIIrecs,
B cootBeTcTBUU ¢ PI'OC BO no nanpasnennto noarorosku 08.03.01 CrpourenbscTso,
YTBEPXKIECHHOTO NMpUKazoM MuHucrepcTBa oopazoBanusi u Hayku P® ot 31.05.2017 r.
Ne 481, hbopmupyroT ciaeayronme KOMIETEHIIUN:

«Crnoco0eH UCnoJib30BaTh HOPMATHUBHYIO 0a3y B 00JacTH HMHXKEHEPHBIX
U3BICKAHUM, IPUHIIUIIOB TPOCKTUPOBAHMS MHKeHEpHBIX ceTei» (T1K-1).

«CrnocobeH NOoAroTaBiIMBaTh MPOEKTHYI0 M padouylo JOKYMEHTALMIO II0
OTJEJBbHBIM 3JIEMEHTaM M y3JaM CHCTEM BHYTPEHHEro TeIIOCHAOXEHHs, OTOILJICHHUS,
BEHTWJISIIIUU, KOHIULIMOHUPOBAHUS BO3yXa, BO3AYIIHOTO OTOILICHHS], TPOTUBOABIMHOM

BeHTUIAU» (I1K-12);

Tadmuna 1

Tabuuua 1 - @opMupoBaHue KOMIIETEHUMH B poLecce U3y4YeHUs JUCUUIINHbBI

((XOJIOI[I/IJILHI)IC MAaIIuHbBD)

Komnerennus WHaukaTopsl Orarnsl Bunel 3ansaThii Onenounsle
Kon HaumenoBanue JIOCTHXEHHUS dbopmupoBa IS CcpencTBa MIIst
KOMITIETEHIINH HUS (GopMHpOBaHUS | OLIEHKHU YPOBHS
KOMIIETEHI] | KOMIETCHIMH | C()OPMHPOBAHHOC
Uy B TH KOMIIETEHLIUN
npouecce
OCBOEHUS
OIIOIT
(cemectp)
1 2 3 4 5 6
IIK-1 | Cnocoben I1K1.5 Hcnone3yer JICKLHH, YCTHBIA OTYET 1O
HCIIOJIb30BATh HOpMaTUBHYIO 0a3y B 11abopaTOpHEIe 11a00paTOPHBIM
HOpMaTUBHYIO 06a3y | obmacTu SaHATAA 3aHATHAM,
B 00JacTH MH)KCHEPHBIX 5 AOKITaZl 1O 5
WH)KCHEPHBIX U3BICKaHUH pU ;ZggTCZO’ITeHLHOH
U3bICKaHUM, IIPOEKTUPOBAHUU
IIPUHLIAIIOB CUCTEM
IPOEKTUPOBAHUS XO0JI0JJOCHA0KEHHUS
WH)XCHEPHBIX CeTeH




IIK-12 | Criocoben I1K12.8 JIEKIIHH, YCTHBIA OTYET T10
NOJArOTaBJIUBATh IToaroraBnuBaeT n1abopaTopHbIE 711ab0paTOPHBIM
MPOEKTHYIO U MPOEKTHYIO U 3aHATHA 3aHATHUAM,
pabouyro pabouyro AOKIan o .
JIOKyMEHTALUIO 110 JIOKYMEHTALHIO 110 ;2%43;:;0“%%}10“
OTAEIbHBIM OTAEIbHBIM

3JICMCHTAaM U y3JIaM
CHUCTEM BHYTPCHHCTO

QJICMCHTAaM U y3JiIaM
CHUCTEM

TEIUIOCHAOKEHHS, XOJIOUIBHBIX
OTOILIEHHS, MaIlrH
BCHTHUJISIINH, IIK12.9
KOHIUIIMOHUPOBaHH | JleMOHCTpHpyeT
s BO3/TyXa, 3HAHHE
BO3JIyIIHOTO HOPMATHUBHOM 0a3bl
OTOILIICHUS, B o0JIacTH
TPOTHBOABIMHOMN MIPOCKTHUPOBAHUS
BEHTUJISALINHI CHUCTEM
X0JIOJIOCHA0KEHHS.

Komnerenuus I1K-1 — Takxke popmupyeTcst B X0/1e OCBOCHUS AUCLIUIIIAH:

«BBenenue B npodeccuro», «BogocHaOxeHue M BOJOOTBEICHHE C OCHOBAMHU
TUAPABIMKA Ha OOBEKTaX TeIulo-, Tra3ocHabkeHus», «TemiorazocHadKeHne C
OCHOBAMHM TEIUIOTEXHUKNY; «dHeprocoepexkenue B cuctemax TT'C u By; «mxenepHoe
obecrieueHne CTPOUTEIBCTBA. I'eonesus»; «MHxeHepHas TEOJIOTHSY;
«O3HaKOMHUTENbHAS TNPAKTUKa»; «MI3pICKaTeNbCcKas NPAKTUKA»; «TexHosiornueckas
npaktuka»; «IIpoekTHas npaktuka»; «lcrnonHurenbckas npaktuka»; «lloaroroeka k
IpOLEAYPE 3aIUThI U 3alIUTA BHITYCKHON KBaTU(UKALMOHHON pabOThI».

Komnerenmus [1K-12 — takxe ¢popMupyeTcsi B X0J1€¢ OCBOCHHUSI TUCIIUTLINH:
«KonauunonupoBanue 1 xojoaocHaoxkenuey; «Oromienue»; «Hacockl, BEHTUIATOPSI,
KOMITPECCOPHI B CHUCTEMax TEIJIOTa30CHAOKEHUS M BEHTHIALMNY; «BeHTUISaIus»;
«TeopeTnueckue OCHOBBI CO3JIaHUSA MHUKpPOKIMMAara»; «OCHOBBI OOECHEUEHUS
MHUKpOKJIMMaTa 31anuiy; « Texnomornueckas npaktuka»; « [ [poekTHas MpakTUKA;
«cnomuutensckas npakTuka»; «IloaroroBka k npoueaype 3aiuuThl U 3a11UTa
BBITTYCKHOM KBAM(PUKAITMOHHON pabOTHI.



2. Onucanue noka3areJieid 1 KpUTEpUeB OLIEHNBAHUS KOMIIETEHIIH
Ha Pa3/IMYHbIX dTanax ux GopMupoBaHHs, ONIUCAHHUE KA OLlCHUBAHUS

Hepeqenb OLICHOYHBLIX CPEACTB

Tabmura 2

o/

HaumenoBanue
OLIEHOYHOTO
Cpe/ICTBa

Kpartkast xapaKTepuCTHKa OIICHOYHOTO
cpexacTBa

[IpencraBneHue O1EHOYHOTO
cpeacrsa B OM

Jlokmang

MPOJIYKT CaMOCTOSITENILHOW paboThI
CTYJICHTa, TPEICTABIAIONINN CcOO0M
KpaTKOe HW3JI0)KEHHWE B YCTHOM BHUIE
TOJTYYEHHBIX pe3yIbTaTOB
TEOPETHUECKOTO aHam3a
OTpeNleJICHHON  Hay4yHOW  (y4eOHO-
WCCIIeIOBATENIbCKON) TEMBI, TJIe aBTOP
packpbIBaeT CyTh uccaeayeMon
npoOsemMbl, TNPUBOIUT  pa3IUYHBIC
TOYKH 3PEHUS, a TaKXKE COOCTBEHHBIC
B3TJIs1AbI HA HEC

TEMBI JOKJIaJ0B

nabopaTopHas
pabota

CPEICTBO, HAMPABJICHHOE HA U3YyUYECHHUE
MPAKTUYECKOT0 X0/1a TEX WUJIA UHBIX
MPOLECCOB, UCCIIEAOBAHUE SIBJICHUS B
paMKax 3aJlaHHOM TEMBI C
MPUMEHEHUEM METO0B, OCBOEHHBIX
Ha JIEKIIMIX, COTIOCTaBIICHHE
MOJYYEHHBIX PE3YyJIbTATOB C
TEOPETUYECKUMH KOHLECTILIUSAMH,
OCYIIECTBICHUE HHTEPIPETALUN
MOJYYEHHBIX PE3YJIbTATOB,
OIIEHUBAHUE MMPUMEHUMOCTH
MOJyYEHHBIX PE3yJIbTaTOB Ha
MPAaKTUKE

nabopaTopHbIe pabOTHI

TectupoBanue

MECTOA, KOTOpBIfI IIO3BOJISICT BBIABUTH
YPOBEHb 3HAHUH, YMEHHI U HABBIKOB,
CIOCOOHOCTE M JIPYrHMX KayecTB
JUYHOCTH, a TaK)K€ UX COOTBETCTBHUE
OIpPCACIICHHBIM HOpMaM MyTeM
aHaiM3a  CcrocoOOB  BBINOJHEHUS
06y‘IaIOH_II/IMI/IC5I pdaa  CrneuualbHBIX
3aJaHuN

0OaHK TECTOBBIX 3aJaHUI




Tao0muna 3

IIporpamma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTITUHBI

KonTponupyemsle pasneisl
(TEeMBI TUCITUTIITUHBI)

Kox xonTpOonupyemon
KOMIIETEHIH
(usu ee yacTH)

HanmenoBaunue
OIIEHOYHOTO CPEJCTBA

2

3

4

THIIBI XOJIOAUILHUKOB U UX
ocobeHHoctH. OmpeneneHue
3aBUCHMOCTH MEKIy TEMIIEPATypOi U
JaBJICHHEM HACBIIIEHHOTO Mapa
xyagarenta R12 Onpenenenue
3aBUCHMOCTH MEXKIY TEMIEPaTypoit u
JABJICHHEM HACBIIIEHHOTO apa
xnamarenta R12 Buasl cuctem
oxaaxaenus CnocoObl 0TBOA TEILIOTEI
oT motpebdurens xonona. OnpenenacHue
SHTAJIBITAN BOJSTHOTO TIapa TIPH TTOMOIITH
aaadaTUIEeCKOro JPOCCEIUPOBAHMUS.
Ormpenenenue yaeIbHON N300apHOM
TEIJIOEMKOCTH BO3/AyXa MpH
aTMoc(hepHOM JaBJICHUH

IK-1,
ITK-12

nabopaTopHbIe paboTHI,
TECTUPOBAHUE, JTOKJIA.

IIpoMbILITIEHHBIE XOMOAWIBHUAKH.
OCHOBHOE M BCIIOMOTaTeIbHOE
000pyZIOBaHUE CUCTEM
xosnonocHabxkenust OnpeaeneHue
yIIeIbHOM TEIIOThI TapooOpa3oBaHUs
xJ1aoHoB. Onpenenenne y1enbHON
TEIUIOTHI Tapoo0Pa30BaHUs XJIaJOHOB
Oco0eHHOCTH IPOEKTUPOBAHUS
OrpaKJAIOIINX KOHCTPYKIUN
X0J0auIbHUKOB OnpeseneHue
3aBHCHUMOCTH MEKIY JaBICHUEM U
00BEMOM TIPH N30TEPMHUECKOM
IIPOLIECCE CIKATUS WIN PACILIUPEHUS
xnanarenta R130npeneneHue TOMIUHBI
TEIIOU30JISILIMOHHOTO CII0S
XOJIOAWIBHOM Kamepsl. MccnenoBanue
LUKJIA TApOBOM KOMIIPECCOPHOM
XOJIOAWJIBHOM MamuHbl. MccnenoBanue
LUKJIA TApOBOM KOMIIPECCOPHOU
XOJIOAWJIBHON MalIMHBI

TK-1,
TK-12

nabopaTopHbIe pabOTHI,
TECTUPOBAHUE, TOKIIA.




Kox xonTpOonupyemon
KOMIIETEHIH
(usu ee yacTH)

HanmenoBaunue
OIIEHOYHOTO CPEJCTBA

Ne | Kontponupyemsle pa3aesnbl
(TeMBI TUCITUTIITUHBI)

1 2 3 4

3. [Tony4yenue u npuMeHEHHE BOJIHOTO
npna. MccnenoBanue npouecca
anrabaTHOTO MCTEUYECHUS BO3TyXa Yepes
cyxmuBaroreecs comno. MccnenoBanue
mporecca ainadaTHOro UCTEUEHUs
BO3/yXa Yepe3 CyKHBAIOLIEECs COIIO
Omneparuu o 00CITYKUBAHHUIO
XOJIOAWJIBHOM ycTaHOBKHU. OnipesesieHne
SHTAJILIIUU BOJSHOTO Mapa Mpy MOMOLII
annadaTUIeCKOro APOCCEMPOBAHUS
Onpenenenne SHTAIBIUU BOISIHOTO
napa rnpy moMoIny aanadaTuIecKoro
npoccenupoBanus [logdop u
pPasMCIICHUC XOJIOAUIIBHOTO
obopynoBanus OnpenencHue
3aBUCUMOCTH MEXY TEMIIepaTypo 1
JaBJICHUEM HACBIIIEHHOTO BOASIHOTO
napa

IK-1,
I1K-12

nmabopaTopHbIE pabOTHI,
TECTUPOBAHUE, TOKIAI.

Onucanue nokasarejied 1 KpuTepueB OLEHUBAHUSA KOMIETEHUUN 10 IMCHUTIIHHE

Tabmuna 4
«X0JI0ANTIbHBIE MALLIMHBI»
HA pa3JIMYHBIX ITanax ux (opMUpPOBaHUSsA, ONIMCAHHE IIKAJ OLEHUBAHUS

Kon NuaukaTopsl [Tokaszarenu u KpUTEPHUH OIICHUBAHMSI PE3YJIHTATOB O0yUEHUS
kommereHn] | JlocTimkeHus HUKE TTOPOTOBBIH MIPOJBUHYThI BBICOKUI
UH, 3TaNbl | KOMIETCHLIUH MIOPOTOBOTO YPOBEHb il ypoBeHb YPOBEHb
OCBOCHUS YPOBHSI (ymoBieTBOpHTE (xopor110) (0TIMYHO)
KOMIIETEHII (HeyJOBIETBOP JBHO)
1701 WTEJIHHO)
1 2 3 4 5 6
ITK-1, I1K1.5 OO6yuarommiicst | OGy4varoruiicss | OOy4varoruii | O0yuaromuiics
5 cemectp |Hcnonb3yer HE 3HaeT MIPUMEPHO 3HAET | CsI 3HAET TBEPJIO 3HAET
HOPMATUBHYIO | HOPMATHUBHYIO | HOPMAaTHUBHYIO HOPMAaTUBHY | JEHCTBYIOIIKE.
6a3y B obsiactu | 6a3y B obsactu | 6a3y B oOnmactu | 10 6a3y B HOPMAaTHBHYIO
WHXEHEPHBIX WH)XEHEPHBIX | MH)KEHEPHBIX obnactu 0a3y B o0iacTu
U3BICKAaHUH MPU | U3BICKAHUI; U3BICKAaHUU; WHXXCHEPHBIX | MHIXEHEPHBIX
MPOEKTUPOBAHU | IPUHIIUIIBI TIPUHIIMIIBI W3bICKaHUH; | U3BICKAHUM;
U CUCTEM MPOCKTHPOBAH | MPOEKTUPOBAHU | MPUHIUIIBI TIPUHIIAITBI
XOJIOJTOCHA0XKEH | Hsl CUCTEM S CUCTEM MPOEKTUPOBA | MPOCKTHUPOBAHU
ust XOJIOJJOCHA0KE | XOJOJOCHA0XKEH | HUS CUCTEM | S CUCTEM
HUSL. us X0JI0IOCHA0 | KOHIUIIMOHHUPOB
OOyuarouuiicss | TPOMBIIIICHHBI | )KEHUS aHMs
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HE yMmeeT X npennpusatuii. | O0yvaronmii | OOydJaronuiics
npuMeHsTh Ha | OOyuvaromuiicst | cs ymeeT YBEpEHHO yMeeT
MIpaKTHKE HEYBEPEHHO MPUMEHSITh MIPUMEHSTH Ha
MIOJIOKEHUS MPUMEHSET Ha Ha MpaKTHKE | MPaKTUKE
HOPMAaTUBHBIX | IPAKTHKE MOJIOKEHUS | MOJIOXKEHUS
JOKYMEHTOB B | ITOJIOKEHHUS HOPMAaTHUBHBI | HOPMAaTUBHBIX
obacTu HOPMAaTUBHBIX X JIOKYMEHTOB B
MH)XEHEPHBIX | TOKYMEHTOB B JIOKYMEHTOB | 00iacTu
M3BICKaHUHI oOnactu B 00J1aCTH VMHXEHEPHBIX
npu MH)KEHEPHBIX WH)KEHEPHBIX | U3bICKaHUH NpHU
MIPOEKTUPOBAH | U3bICKAHUH MpPU | U3bICKAHUUN MIPOEKTUPOBAHU
UU CUCTEM MIPOEKTUPOBAHU | TIPU U CUCTEM
XOJIOJOCHA0XKE | U CUCTEM MIPOEKTUPOBA | XOJI0I0CHAOXKEH
HUS X0JIOAOCHA0XKEH | HUM CUCTEM | U, IPU OTBETE
us XoogocHad | cchUTaeTcs Ha
KEHHUS. HOPMAaTHBHYIO
JOKYMEHTAIIIO
IIK - 12 T1IK12.8 Obyuatomumiica | OOyvaromuiics | O0yuarommii | OOyuaronuiics
5 cemectp | IloaroraBnuBa | He 3HAET 3HAeT sl 3HaeT TBEPAO 3HAET
€T MPOEKTHYIO | METOJbI HEKOTOpbIE OCHOBHbIE OCHOBHBIE
U pabouyo BBITIOJTHEHUS METO/1bI METO/1bI METO/1bI
JOKYMEHTalM | OOOCHOBAHUS | BBIOJIHEHUS BBITIOJIHEHUSI | BBIITOJIHEHUS
10 110 MPOEKTHBIX 000CHOBaHUSA 000CHOBaHUs | 00OCHOBAHHUS
OTJENbHBIM pacueToB MIPOEKTHBIX MIPOEKTHBIX MPOEKTHBIX
3JIEMEHTaM U CUCTEM pacueroB pacueToB pacueroB
y3J1aM CHCTEM | XOJIOJJOCHA0Xe | cUCTeM cucTeM cucTeM
XOJOAWIBHBIX | HUS; HOPMBI M | XOJIOZIOCHA0XKEH | XOJIOJOCHAO | XOJI0J0CHAOXKEH
MalluH METOIbI usi; HOPMBI U KEHHUS; usi; HOPMBI U
T11K12.9 BBIITOJTHEHUS METOIEI HOPMBI U METOIEI
JleMoHCTpHpY€ | TPOEKTHOU U BBITTOJIHEHHUS METO/IbI BBITOJIHEHUS
T 3HAHUE paboueii IIPOEKTHOMN U BBIIIOJIHEHMS | IPOEKTHOU U
HOPMATUBHOM | TEXHUYECKOW | paboueit MIPOEKTHOM 1 | paboueii
0a3bl B JOKYMEHTAlMN | TEXHUYECKON paboueii TEXHUYECKON
o0nactu ; IpaBHUJIa JOKYMEHTAllUM; | TEXHUYECKOW | JOKYMEHTalUH;
POEKTHPOBAaH | 0(OPMIICHUS IpaBuiia JOKYMEHTAIU | IpaBuiia
Usl CUCTEM 3aKOHYEHHOU | odopMiIeHUs u; TIpaBuIIa oopmnenus
X0JOAOCHA0XKE | MPOEKTHO- 3aKOHYEHHOU oopmieHHs | 3aKOHUECHHOMH
HUSL. KOHCTPYKTOPC | MIPOEKTHO- 3aKOHYEHHOU | MPOEKTHO-
KOH paboThI; KOHCTPYKTOPCKO | IIPOEKTHO- KOHCTPYKTOPCK
HOPMBI U i paboTBHI; KOHCTPYKTOp | O paboThI;
TpeOOBaHMUS IO | HOPMBI U CKOI paboThl; | HOPMBI U
KOHTPOJIIO 32 | TpeOOBAaHUA IO | HOPMBI U TpeGOoBaHuUs 1O
COOTBETCTBUE | KOHTPOJIIO 3a TpeOOBaHUS | KOHTPOJIIO 3a
pa3pabarbiBae | COOTBETCTBHEM | IO KOHTPOJIIO | COOTBETCTBUEM
MBIX IPOEKTOB | pa3pabaThiBaeM | 3a pazpabarbiBacM
cucTeM BIX MIPOEKTOB COOTBETCTBHUE | BIX IPOEKTOB
XOJIOJJOCHA0XKE | CUCTEM M CUCTEM
HUS X0JI0A0CHA0XKEH | pa3pabaThiBa | XOJIOJOCHAOXKEH
OOyyatommiics | us €MBIX ns. IIpu oTBere
HE OOyuaronmiics | MPOEKTOB CChLIAETCs Ha
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JEMOHCTPHPYE | HE YBEPCHHO CHUCTEM HOPMAaTUBHYIO
T 3HAHUE JEMOHCTPHUPYET | XONIOAOCHA0 | TOKyMEHTAIHUIO.
HOPMAaTUBHOM | 3HaHHUE KEHUS. OOyuatommiics
0a3nl B HOPMAaTUBHOM OOyuaronuii | yBepeHHO
obacTu 0a3pl B 0OnacTu | cs JEMOHCTPHUPYET
MPOEKTUPOBAH | MPOEKTUPOBAHU | JEMOHCTPHUPY | 3HAHHE
HsI CUCTEM sI CHCTEM €T 3HAHUE HOPMAaTUBHOM
XOJIOJJOCHA0KE | XOJIOJOCHA0KEeH | HOpMAaTUBHO | 0asbl B o0nactu
HUS ust i 0a3el B MIPOSKTHPOBAHH
obnactu s CUCTEM
MIPOEKTUPOBA | XOJI0I0CHAOXKEH
HHS CUCTEM Hs
X0JIOJIOCHA0
JKEHUS

3. TunoBbie KOHTPOJIbHBbIC 32ITaHUS UJIM UHbIE MaTePUAJIbl, HE00X0AUMBIE [IJIs1
OLICHKH 3HAHUI, YMEHU I, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTePU3YIOUIUX 3TANbI POPMHUPOBAHUS KOMIIETCHIUI B MIpo1ecce OCBOCHUS

3.1

o0pa3oBaTeJIbHOM NMPOrPaMMBbI

. BXxoaHO#i KOHTPOJIb

IIpuMepHBIii IepeYeHb BONIPOCOB

. Uto Ha3bIBaeTCA UeaIbHbIM U PEATbHBIM ra3oM?

. BonstHoit map, kakoii oH ObIBaeT?

. HachllieHHbBIM BOSHOM Map, MapaMeTp, XapaKTepU3yLIMi €ro HaChIlCHUE?
. Huxn Kapuo B P-V xoopannarax

. TepmoinHamMuueckue npoiieccol nukia Kapuo
. [Ipunun paboTel KoMIpeccopa

1
2
3
4
5. ukn Kapuo B T-S koopaunaTtax
6
7
8

. Kakue O6niBatoT KoMIipeccopsbi?
9. UnnukaropHas u 3¢ deKTHBHAS MOITHOCTH KOMIIPECCOpa

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

KoaddumumenT nomaum kommpeccopa, GakTopsl Ha HETO BIUSIOIINE
NHaukaropHas auarpaMma HUKJIa KOMIIpEccopa
TerooOMeHHbIE ammapaThl, KjlacCu(puKanys, KOHCTPYKIUN
Oco06eHHOCTH KOHCTPYKIIMHU TEIJI000OMEHHBIX anmnapaToB
Bnugnue paznuyHbix (akTOpOB Ha MPOLECC TEIIO0OMEHA

Urto Takoe yeNbHbIi 00BEM, €ro pa3MepHOCTh?

Uro Takoe TemioTa napooopa3oBaHus, OT YEr0 OHA 3aBUCUT?
UTo Takoe SHTaNbMNS, €€ Pa3MEPHOCTh?

Uro takoe 1 [Tackanp?

Uto Takoe 1 J[>xoynp?

Kaxkoe naBienne Ha3bIBatOT U30BITOYHBIM, KAKOE A0COTIOTHBIM ?

9




21. Kak o0003HayarTCsl OCHOBHBIE HapaMeTpPbl COCTOSHMS, H3JI0XKHUTE UX
pa3MepHOCTh?

22. YT0 Takoe CTENEHb CYXOCTH BOASHOIO mapa?

23. [lpuHun pa®oThl BO3AYIIHOW XOJOAWIBHON YCTAHOBKH.

24. 3a cyer HM3MEHEHMS KAKOTO ITapaMeTpa COCTOSIHUS MOXET IPOUCXOIUTH
oXJIaxJeHue padbouyero tena?

25. Yo Takoe XJaaareHThbl U XJIaJ0HOCUTENN?

3.2. lokaan

TpeGoBaHus K NOATOTOBKE JOKJIAAA

[Ton mokIagOM MOHHMMAETCSl YCTHOE COOOIIEHHE MO OJHOMY M3 BOIPOCOB TEM,
BBIHECEHHBIX Ha CAMOCTOATEIIbHOE U3YUYCHHUE.

[TonroroBka noKJIaja HANpaBICHA HA PA3BUTHE WU 3aKPEILICHUE Y O0ydaroIuXcs
HABBIKOB CaMOCTOATEJIBHOTO IIyOOKOro, TBOPYECKOTO M BCECTOPOHHErO aHalIM3a
HAay4YHOM, METOJAMYECKOW M APYrod JUTepaTyphl; Ha BbIPAOOTKY HAaBBIKOB M yMEHUH
IPaMOTHO U yOEIUTEIbHO U3JlaraTh MaTepuall, YeTKO (OpMYyJIHpPOBATH TEOPETHUECKUE
0000111eHMsI, BBIBOJBI M NpPaKTUYECKHE pekoMeHjauuu. s 3toro obOyuaromemy
[peylaraeTcs: OCBOUTh OAWH M3 BOIPOCOB IO AUCLUILIMHE, BBIABUTH KIIIOUEBBIC
MOHATHUS, XapaKTEPU3YIOIIHUE MaTEPUaIl; IIOATOTOBUTH TOKJIAN.

BeicTynnenue o0y4aromero ¢ A0OKJIaI0M, 3aHUMAeT He 0osiee 3-5 MUHYT.

IlepeyeHb BOIIPOCOB M TEM, BBIHECEHHBIX HA CAMOCTOSATEIBHOE W3Y4YEHHE,
IIPEJICTABIIEH B IPUJIOKEHNN 2.

Tao0muna 3.1
Tembl MOKIa10B, pEKOMEHIyeMbIe K HAMMMCAHWIO TIPY U3yYCHUH TUCITATITUHBI
«XOJIONUIBbHBIE MAILIUHBD)

Ne i/ TeMbl TOKIa10B
1 AOCOopOIIMOHHO OPOMHUCTO-JTUTHEBASI XOJIOAUIbHAS YCTAHOBKA 2
1. OxJtaKJaro1Irue yCTpOrUCTBa CUCTEM 00OPOTHOTO BOTOCHAOKEHUS
2. Vcnionb30BaHrEe BTOPUYHBIX SHEPTETHUYECKIX PECYPCOB B XOJIOJMIBHBIX YCTAHOBKAX
3. DHeprocOepekeHHE B TPOMBITIUICHHOM X0JIOJ0CHA0KEHUHT
4. TpeboBanust MoHpeaIhbCKOTo MPOTOKOJIA K XOJIOIUIHHBIM areHTaM
5. Bo3MoykHBIE 3aMEHBI XJ1aJarcHTOB
6. XpaHeHHEe U TIePEeBO3Ka XOJIOMILHBIX areHTOB
7. Texnuka Oe30MacHOCTH TPU SKCIUTyaTallud XOJOAWIBHBIX MAalIMH C YYE€TOM CBOMCTB
XOJIOJTMITBHBIX arperaToB
8. Tunsl XxagoHOCUTENEH, BOSMOXKHOCTh IPUMEHEHHUS UX B XOJOIMIHHON MaIlIlHE
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3.3 JlaGopaTopHasi padora

JlaGopaTopHbIe pabOTHI TPOBOIATCS MOCIIE H3YUYCHHS TCOPETHYESCKOTO MaTepuaa
10 TeMe€, U CITY)KaT JJI 3aKPETUICHHS TIOJyYCHHBIX 3HAHUH, OCBOCHHSI YMCHUN U
HaIpaBJIcHBI Ha (JOPMHUPOBAHKUE YCTAHOBICHHBIX YUCOHBIM INTAHOM KOMITCTECHITHH.

TemaTuka 1abopaTopHBIX pabOT CBSA3aHA C pACCMATPUBAEMBIM TEOPETHUECKUM
JIEKIMOHHBIM MaTepUaIOM.

Odopmienue oT4ETOB 110 JTAOOPATOPHBIM pabOTaM.

OTtuét moimkeH opopMIIAThCS Ha TucTax Gpopmarta A 4 unu B TeTpaau Jis
MPAKTUYECKUX 3aHATUHA U COACPKATH:

1. Temy 3ausartus (paboThI).

2. llens 3aHsaTHS

3. 3agaHue I UCIIOJIHEHHS.

4. BBINOJIHEHHBIE 3aJaHHUS.

5. BbIBOABI.

JlaGopatopHble paOOThI BBIMOJHAIOTCA B COOTBETCTBUU C METOIMUECKUMHU
yKa3aHUSAMHU TI0 BBIMOJHEHUIO Ja0OPATOPHBIX PadOT MO JUCIHILIMHE «XOJOAMIbHBIC
MAaITuHBD.

[Tpumep nabopatopHOit pabOTHI

JIABOPATOPHAS PABOTA
HCHBITAHUE XOJIOAWJIBHONW YCTAHOBKH
Ileab pa6oThl. M3ydenue OcCHOB pabOThl XONOAWIBHBIX MamuH. OmnpeneneHue
OCHOBHBIX  XapaKTEPUCTUK  XOJOAWJIBHOW  YCTAaHOBKH  Majou
MPOU3BOJIUTEIIBHOCTH.

OO0mmue moJ10KeHust

Oxnaxaenne Kakoro-mubo tena (OyaeM TOBOPHUTH MPOIYKTA) OCYIIECTBISETCS
TETJIONPOBOTHOCTHIO MPHU €r0 KOHTAKTe C IPYTUM, 00JIee XOJIOTHBIM, pa00OUYUM TEJIOM,
HaIMpuMep, ¢ €CTECTBEHHBIM (BOJOMU, JIbIOM WJIM BO3AyXOM). ICKyCCTBEHHO XOJIOIHOE
TEJ0 MOXHO TMOJYYUTh TEPMOAMHAMUUECKUMH CIOCOOAMU M3 TeN, CHOCOOHBIX
pacuupsaTbes. Tak, Npu paclIMpeHUWH Ta3a WIM Mapa TeMmmeparypa OOBIYHO
NOHMKAETCA, B TO BPEMS Kak IPHU CKATHM — IMOBBIMIAETCS. TepMOIMHAMUYECKOU
OCHOBOM TIOJIy4eHHs] pabouuMx Tell C HHU3KOW TeMIlepaTypoil SBISIETCS MPOLECC
paclpeHus.

UToOBl TOCTOSSHHO MMETh XOJIOJHOE TENO0, HEOOXOIWMO IOBTOPSTH IMPOIIECCHI
paclMpeHus, a TakKe COBMENIaTh MX APYTMMU TEPMOJUHAMUYECKHUMH MPOLIECCAMU,
MO3BOJISIONIMMU TPUBOAUTH pabodee TEJI0 B UCXOJAHOE COCTOSHME. Takum o0pa3om, Jist
OXJIQXKJICHUS] TPOAYKTOB JMHU30JAMYECKH TPOIECCHl TOJYyYECHHsS] XOJOJHOTO pabodero
TeJa JOJIKHBI OBITh 3aMEHEHBI LIUKIIOM.

OueBHUIHO, YTO B LIUKJIE HAPSY C MIPOLIECCOM PAaCHIMPEHUs: paboydero Tea JOJKEH
OBITh TIPOLIECC CKATUS IJis MPUBEICHUS €ro B HMCXOJHOe coctosHue. Kpome Ttoro,
MOJIYyYEHHBIM B TIPOIIECCE PACHIMPEHUS XOJOJHBIM pabO4YMM TEJIOM HaJI0 OXJIAIUTh
IPOAYKT, TO €CTh TNepeaaTh TEIUIOTY MNpoayKTa pabodemy teny. CremoBaTelbHO,
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HapsAy C MPOLECCOM MOBOA TEIUIOTH K pabodeMy Teldy OT MPOJAYKTa JAOJKEH OBITh U
IpoLECC OTBOJA TEIJIOTHI OT padOYEro Teia B OKPYKaIOLIyI0 Cpealy.

MK XOJIOMMJIBHOM YCTAHOBKHM COCTOMT M3 CIEAYIOIIUX OCHOBHBIX IIPOLIECCOB
M3MEHEHUS] COCTOSIHUS paboyero Tena: pacuIiMpeHHe, IMOABOJAA TEeIUIOThI, CXKaTusi,
OTBOJA TEIIOTHI. KakIbIil U3 3TUX MPOLIECCOB OCYILECTBIISIETCS B OTAEIBHOM anmapare,
COBOKYITHOCTb KOTOPBIX M COCTABJISIET XOJOAWJIBHYK MamnHy. KoHCTpykumm 3THX
anmnapaTtoB pa3HOOOpa3Hbl. XOJOAWIbHbIE MAalIMHBl KIACCU(DPULUPYIOTCS, TJIABHBIM
o0pa3oM B 3aBHCHUMOCTH OT YCTpOICTBa ammapara Ajs CkaTtus pabouero Teia U B
3aBUCHUMOCTH OT poja pabodero Ttena (mapoBble M BO3AYIIHBIE). XOJIOAWIbHBIE
MalllMHbI, IPUMEHsSEMBbIE JUIA TAaK HAa3bIBAEMOI'0 YMEPEHHOIO OXJIAKICHHUs, IO
IIPUHLIAIY JNEUCTBUsS YCTPOMCTBA Ul CXKATHUS DPa3NElsIOTCS Ha KOMIIPECCHOHHBIE,
abCopOLMOHHBIE W  MApOMKEKTOpHbIE. B yClOBUAX  CENbCKOXO3SHCTBEHHOTO
[IPOM3BOJACTBA IIUPOKOE IMPUMEHEHUE IIOJNYyYUIU IapOBbIE  KOMIIPECCUOHHBIC
XOJIOMJIBHBIE YCTAHOBKH, B KOTOPBIX B KAUYECTBE pabOyYero Tejia MPUMEHSIOT aMMHAK U
¢dpeons! (B ocHoBHOM (Pppeon-12 u ¢ppeon-22).

XOJIOAUIBHON MAaIlMHOW HAa3bIBAETCs YCTPOWCTBO, AEHUCTBYIOLIEE LUKIUYHO M
nepejarliee TeIIoTy OT Cpelbl MEHee Harperod K cpeae Oosiee Harpetoil. Pabora
UJCAIBHOM KOMIIPECCHOHHOM TIApOBOM  XOJIOAWIBHOM MAIMHBI  TEOPETUYECKHU
ocyuiecTBiseTcs no ooparHomy 1Kty Kapho. [IpuHnunuanbHas cxema U LUK TaKou
YCTaHOBKH ITOKa3aHbl Ha puc. 1.
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./ 3 CHIKEHNE 2 P,T,

my - e .. LR
3 . 'R
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4: Hcnapenme il

i ‘ ‘
=]
paciuHpenme
CHKATHE
"
&
~
~
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Puc. 1. [IpuHununuanbHas cxeMa U HHUKJ XOJOAWIBHON YCTAHOBKH

[Tpouecc 1-2 aamabaTHOrO CKaTUS BJIWKHOIO Tapa N0 COCTOSIHHUS, CYXOTO
HACBIIIEHHOTO OCYILIECTBIISIETCS KOMIIPECCOPOM [, IpH 3TOM MOBBILIAETCS TEMIIEPATypa
U JaBlIeHWE XJajareHta. B mpouecce 2-3, mpoucxonsmuMm B KoHaeHcarope I,
XJIAIATEHT CXKUYKAETCS 10 COCTOSIHUS KUIAKOCTU B PE3YyJbTAaTe€ OTBOJA TEIUIOTHI; ATOT
polecC OJHOBPEMEHHO H300apHBIM M M30TEpMHBINA. OxnaxkaeHue padouero Ttemna
OCYILIECTBIISIETCA B Tmpolecce 3-4 mpu aauabaTHOM pACIIMPEHUM €ro B JIETaHIEpe
(pacmuputensHoMm nmiuHape) I, mpu >TOM MNOHMKEHWE MABICHUS B LWJIMHAPE
COITPOBOXKJIAETCS CHMXKEHHEM TeMIleparypbl xyagareHta. B mpounecce 4-1 xonomHoe
pabouee Teno OTHUMAET TEIUIOTY OXJIaKIaeMoro Teja B ucmaputene [V, 3a cuer gero
XJIAIATeHT CTAHOBUTCS MEHEE BJIAXKHBIM (MCHApsieTCs) MPU MOCTOSHHOM JAaBJICHUU U
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TeMIIepaType.
Temnora, oTHMMaemas OT  OXJaXJaeMOro OOBEKTa ¢,, Ha3bIBaeTCs

XOJIOIOMTPOU3BOAUTEIILHOCTRI0. DTOW TEIJIOTE COOTBETCTBYET IUIomanb 1-4-5-6 Ha
nuarpamme T-S, Temiore ¢ ,0TBEJEHHOW B OKPYXKAIOIIYIO CPeay KOHIEHCATOPOM,

COOTBETCTBYET Iuiomanp 2-3-5-6-2. PabGote, 3aTpaueHHOIl Ha OCYIIECTBICHUE IUKIIA,
COOTBETCTBYET Mwiomans 1-2-3-4, I, =q,, .

TenuoBoii 6aaHc TakoW XOJOAWIBHON YCTAHOBKHU:
q=q0+1l; =9, +(IK _lﬂ)a
rae I, —paboTa cxxaTHs B KOMIIPECCOPE;

I ; —pabota pacuupeHus B A€TaHAEPE.

[Tokazarenem sHepreTuueckoil YPPEeKTUBHOCTH XOJOAWIBHON YCTAHOBKHU CITYXKUT
XONOAWIbHBIN  Kod(puument  E,  mOpeacTaBisomuid  coOOM  OTHOIIEHHUE
XOJIOIONTPOU3BOAUTENILHOCTH K 3aTpayeHHOM paboTe:

g=1o
IU

i B

i | ”

o

Puc. 2. IlpynuunuanbHasi cxema 1 UK OJHOCTYIIEHYAaTOW NapoBOM KOMIIPECCUOHHOM
XOJIOAUIBLHON MallHbI

Ha puc.2 mnokazaHbl cxemMa M LHMKI B KoopauHatax 7T-§ OJHOCTyNEHUYaTOn
JNEHUCTBUTENBHOM TApOBOMl KOMIIPECCHOHHOW XOJIOJWJIBHOM MamuHbl. (OCHOBHBIE
OTJINYAsl IEUCTBUTEIBHOIO [IUKJIA OT UACATIBHOIO CBOIUTCS K CIEAYIOLIEMY:

1. C nenpro ynpoIeHHs] YCTAaHOBKM JETAHAEP 3aMEHSETCA PETYIUPYHOLIUM
npoccenbHbIM BeHTwiIeM III. OgHako 3T0 NPUBOAUT K TOMY, YTO IMPOLECC PACIIUPEHUS
UJET He 1o aguadare 4-6, a py NOCTOSHHOM SHTANBIUU A = const YCIIOBHO 110 JTUHUU
4-7. BcneacTBhe S3TOr0 YMEHBUIAETCS XOJIOJONPOU3BOJIUTEIBHOCTh HAa BEJIUYUHY,
COOTBETCTBYIOIIYIO IUIOMIAN a-6-7-B-a.
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2. [Tponecc cxxatusi OCyIIECTBISIETCA HE B 00JaCTH BIIAXKHOTO Tapa, Kak 3To
MMEJI0O MECTO B HMJICaJTLHOM IIMKJIE 10 JIMHUA §-3, a B 00JIaCTH TIEPEerpeToro mnapa, u He
no amuabare 1-2, a mno momutpore 1-2'. BenmeacTtBue STOro  MPOUCXOJUT
HE3HAYUTEIbHOE YBEIUUYEHHE XOJIOAONPOU3BOIUTENBHOCTU (Ha BeMUuHy momanu C-
8-1-d-C), pacxom >xe PHEpPrUU Ha CXKATHUE YyBEIMYMUBACTCS B OOJbIIEH cTeneHu (Ha
wiomans 1-2'-3-8-1). Ho, Tem He MeHee Takoe HU3MEHEHUE IMKIA JaeT psia
MOJIOKUTEIbHBIX MOMEHTOB: HCKJIIOYAeT BO3MOXHOCTH THAPABIMYECKUX YIApOB U
KOMIIpECCOpe TPU  CXKATHUM BJIQKHOTO Tapa, YMEHbBIIAET BJIHMSHUE BPEIHOIO
IPOCTPaHCTBA, YBeIUUMBaeT Kodpuiuent nonaun u BuyTpennuit KI1J kommpeccopa
(cyxoii X0/1), B CXeMy YCTaHOBKH BBOJUTCS OTACIUTEID KUAKOCTH V.

3. C nenpr0 KOMIEHCAUUM CHUKEHHS XOJIOHONPOU3BOAUTEIBHOCTH 3a CUET
JPOCCETNPOBAHMS BBOAUTCS MEPEOXJIAKIECHUE pabodero Tema mocjae KoHAeHcaTopa Ha
yuactke 4-5 B mepeoxuagurene [V. DTo yuyHuThIBaeT X0JIOAONPOU3BOAUTEIBLHOCTh Ha
BEJIMYMHY IUomaan a-6-7-B-a. Ilocrme mepeoxnaxkaeHuss KOHAEHcaTa MpOLEce
JPOCCETUPOBAHMS H300paxaeTcs JIMHUEH 5-6, a ucrapeHus JuHueH 6-1.

B npaktuke aHanmvza IUKIOB XOJOAWJIBHBIX YCTAHOBOK IIMPOKOE MPUMEHEHUE
MOJIYYMJI THarpaMMBbl COCTOSIHUS pabounx Ten B koopamHatax h-lg P. Ha puc. 3
MOKa3aH UUKJ TOM kK€ YCTAaHOBKH, YTO U Ha PUC. 2.

s B AW

Ig Ty

; . '
L1 L Lo
Puc. 3. lnarpamMmMbl COCTOSIHHSI pabOUnX Tell

PaccmoTrpennast cxema pabOThl OTHOCUTCS K 00Jiee TMPOCTHIM XOJOIUIBHBIM Ma-
IIMHAM HEBBICOKOW XOJIO0JA0MPOU3BOAUTEILHOCTH ISl oxJaxaeHus 1o —10 - —15°C. Qns
nonyueHust Oonee Hu3kux temnepatyp —40°C U HMKe NPUMEHSIOTCS XOJOAWIbHBIC
MAaIllMHBI ¢ KOMIIPECCOPAMHU MHOTOCTYTIEHYATOTO CKATUS WIIA KACKaJHbIE XOJIOANIbHBIC
YCTaHOBKH.

st YCTaHOBKU c OJIHOCTYTIEHYAThIM C)KaTHEM yaenbHas
XOJIOONIPOU3BOIUTENBHOCTD ¢, = h; — hg [KJIK/KT].

Pabora agunabatroro cxarust [, = h, —h, .
Temnota, oTBoAMMast B KoHaeHcatope gK = hy — h4.
Temnnora, oTBOAMMAs B IIEPEOXIIANUTENE Y ;79 = hy — h5.
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Teopernuecku xonoaunbHbId ko3pduuent E, = 9o

4
XonoaunbHblA k03 duiment mukina KapHo, copepiaeMoro B ToM e HHTEpBaJe
TeMneparyp
= —TO .
ro-T1,
T

E
CreneHb TEPMOIMHAMUYECKOTO COBEPILICHCTBA O = T
K

yI[GJ'IBHaH oO0beMHas XO0JIOOOIIPOU3BOAUTCIIBHOCTD

4o 3
= / D
=7, [k Dx/m’]

rne  V — ymenbHBINH 00BbEM XJIaJareHTa Iepe KOMIIPECCOPOM, MY/KT.
X0I00TPOU3BOIUTEILHOCTh MAIIMHBI 3aBUCUT TJABHBIM 00pa3oM OT paboThI
KOMIIpECCOpa ¥ €ro  XOJOJONPOMU3BOAUTEILHOCTH. (CHOBHON XapaKTEPUCTHUKOMN
KoMITpeccopa sBisieTcss  kodduimeHT momgaunm A . XOJOJONPOU3BOAUTEIBHOCTH
MaITHBI Yepe3 MPOU3BOIUTEILHOCTh KOMIIPECCcopa:
(DO = qV .Vh .)\‘3 [KBT]a

rae V), —o0beM, onuchIBa€MBIH MOPIIHEM KOMIIpEccopa 3a ceKyHay (padouuit 00bem),

M.

Koa¢ppunuent nogaun A=Ay, Ay -Ayr.

OO6beMHbBIN KOIDPUITUEHT

P
Ay =1-0f | E| -1

o

b

IJIc O.— OTHOCUTEIbHAs BETWYMHA BPEIHOTO MPOCTPAHCTBA (711 MAJIBIX KOMIIPECCOPOB
npuaumaem o = 0,06);

n —TI0Ka3aTelb TOJUTPONBI PACIIMPEHUS (I TEPMETHYHBIX KOMIIPECCOPOB
npuaumaem n = 0,9...1,1).

T,

Koadppunuent nogorpesa A, = T
K

Koadduuuent yreukn A, =0,95...0,95.
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JlJist cpaBHEHUS OTJIEIBHBIX XOJOJUIBHBIX MAIIUH MOJIb3YIOTCS ONpeIeIEHHBIMU
HOMHUHAQJIBHBIMA TEMIIEpaTypHbIMU pexkuMamu. K TakuM pexumMaMm OTHOCSTCS
HOpMaJIbHbIE U CTaHAapTHbIE ycioBus. Temmeparypa xiaaareHta ((ppeoHOB) mpu
HOPMAJIbHBIX U CTAHJAPTHBIX YCIOBUSIX MPUHATA COOTBETCTBEHHO:

— wucmapenus ty =t =-10°Cu t§ = t{ =-15°C;
— KOHJeHcauuu ty =ty =25°Cuts =15 =30°C;
— mepen apocceneM tf =15°C u tf =25°C.

COOTBETCTBEHHO M XOJOJOTPOU3BOAUTENLHOCTE OyjeT HopMmanbHOW @) u
cTaHmapTHOH @5 . XOmOm0NMpOU3BOAUTENBHOCTh NPH KOHKPETHBIX PAOOUMX YCIOBHAX

Ha3pIBaeTca  pabodeit @5 . CpaBHuUBaeM HOpPMaJIbHOM WM  CTaHJAPTHOMN
XOJIOIONTPOU3BOAUTENLHOCTEN BBISABISETCS 3PGEKTUBHOCTh PA3IMYHBIX XOJIOIUIBHBIX
MaIlIVH.

HopmanibHags u crangapTHas XOJOAONPOU3BOAUTEIBHOCTh ONPEACISACTCS U3
OTHOIIEHUS UX K pabodeil X0JI0A0MPON3BOIUTETHHOCTH

Oy _q" A @5 gy -2°
®;, gy A @5 gy A

6
o= -

SN \\\
N N

L
Z

N\R F
N v O § o
N T

N\

i

3
)
)

Puc. 4. YcranoBka AJI1 U3YyUYCHUS LUKIIA XOJIOANIIbHBIX MalllnH

Onurcanue SKCIEPUMEHTAIIbHOM YCTAHOBKU. YCTAaHOBKA ISl WM3YYCHHS IIHMKJA
XOJIOMWIBHBIX MaIlIMH CJejlaHa Ha OCHOBE JOMAIIIHETro XoJioauibHuKa «CapaToBy.
Cxema ycTaHOBKHM MokazaHa Ha puc. 4. Jlyis u3mepeHus Temieparyp pabodero Ttena
UCIIOB3YIOTCSL TEPMOMETPHI COMPOTHUBJICHUS B KOMIUIEKTE C JABYMS JIarOMETpaMHu U
nepexiroyaTesiMiu. Mecta yCTaHOBKHA TEPMOMETPOB MOKa3aHbl Ha cxeme. HeoOxonumo
TEIUIONOCTYIUIEHHEe K paboueMy Teny B ucnaputene I obecneunBaercs TOHom 2,
nojpcoeAMHEeHHBIM B ceTh uepe3 JIATP 3. MoiHocTs HarpeBatelns Onpeaensercs 1o
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NOKa3aHWsIM  BoJbTMETpa 4, ammepmerpa 5. MomHocTh, noTpedissemas
AJIEKTPOJBUTATEIEM KOMIIpeEccopa 6, 3aMepseTCsl aMIEPMETPOM 7 U BOIBTMETPOM §.

IHopsinok BeIMOJIHEeHNsI padoThI

N3y4yuTh npuHIKAN AEHCTBUSA KOMIIPECCOPHOU XOJIOAUIBHONU YCTAHOBKHU.

O3HaKOMHTCS ¢ KOHCTPYKIIMEN U CXEMOM DKCIIEPUMEHTAIBHON YCTAaHOBKHU.

3aroToBUTH TAOJIMILY 1IOJI OTIBITHBIE IAHHBIE.

BxitounTh 3JIEKTPOABUIATENb KOMIIpECCOpA.

VY cTaHOBUTH pekUM (CHITy TOKA) HarpeBaTelis 0 YKa3aHUIO PEno1aBaTesl.

IIpu nocTWXKEHUM YCTAaHOBMBILErocs peXHMa (Korjna TemmepaTypbl He OyayT

U3MEHSATHCS 110 BPEMEHM ) IPOU3BECTH 3aIIUCH ONBITHBIX JaHHBIX.

7. YCTaHOBUTH CIEAYIOIINUNA PEKUM, TOKIAATHCA YCTAHOBUBILErOCS IIPOLIECCa, 3alUCaTh
OIBITHBIC JAHHBIE, BHIKIIFOYUTH YCTAHOBKY.

8. CocTaBHT OTHYET 110 pHUIaraeMou Gopme.

ANl

O06paboTKa ONBITHBIX JAHHBIX

1. Ilo mosy4eHHBIM B ONIBITE 3HAYECHMSM TEMIIEPATYPBI, a TAKKE IO TEMIIEPATyPE NPH
HOPMaJIbHBIX W CTAHJAPTHBIX YCJIOBHUSIX HAHECTHM UUKIBI Ha auarpammy h-IgP.
[IpuHATE mpoLecc cxKaTus aguadaTHBIM.

2. Belnucath ¢ auarpamMMmbl 3HaueHusi mapametpoB ¢, P, V', h, §, X OCHOBHBIX
cocTostHui padouero tena: 1, 2, 3, 4, 5, 6. Jlanable cBeCTH B TaOJIUILY.

3. IMocTpouts B oTuere HUKIBI B KoopauHatax 7-S u h-IgP 6e3 macmitaba, ykasas
3HAYEHUSI OCHOBHBIX [TapaMeTPOB.

4, HpOI/ISBeCTI/I PacCUYCThl B COOTBCTCTBUU C 3aaHHUCM.

Jns nanHO#M Jy1abOpaTOpHOM YCTAHOBKM pabouas XO0JIOJO0MPOU3BOIUTEILHOCTD
MOKET OBITh OIpE/eIeHa MO 3aTPAueHHON MOIIIHOCTH AJIEKTPOHArPEBATEII:

(Dg =Iyr -Ugar M,

rne I,,r, Uy, — CHIIA TOKA U HALIPSDKEHUE HAIPEBATENS;
N — K03QOULIKEHT, YIUTHIBAIONIUI TEIUIONOCTYIUIEHHS OT OKPY KAIOLIEH CPEJIbI.

O} deKkTUBHBIN XOIOAMIbHBIN KO DUIIMEHT TaHHON YCTaHOBKHU

IHAF ) UHAF

e b

rae I g, Uz — cuna TOKa ¥ HANPSDKCHHUE JJICKTPOJBUTATEIIS] KOMIIPECCOPa.
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9,

A

3aganue

Onpenenutb  TECOPETHUYECKHH  XOJOMWIBHBIA  KOI(PQPHUIMEHT W  CTENeHb
TEPMOJIMHAMUYECKOTO0 COBEPLIEHCTBA MPU HOPMAJIbHBIX, CTAHJIAPTHBIX U PadbOyux
YCIJIOBUSX IO IaHHBIM JHarpaMM.

OnpenenuTh XOJOJONPOU3BOJUTENBHOCT, MPU HOPMAJIbHBIX, CTAHJAPTHBIX H
pabouMX yCIOBUIX Yepe3 3aTPAaueHHYIO MOIIIHOCTb.

Onpenenutsb 3¢ HEKTUBHBIN XOTOAUIBHBIN KO3(PPUIMEHT JaHHOW YCTaHOBKH.

Conep:xanue u opopmiieHue oTyera
OO61ue nosoxkeHust (KpaTKo U3JI0KUTh MPUHITUIT JECHCTBUS XOJOAMIHBHON MAIIUHBI).
[enb paboTHI.
3aganue.
Onucanue yctaHoBkH. CxeMa ycTaHOBKH. Mcronp3yemMoe 000py10BaHKE.
OInbITHBIE TaHHBIC:
A;

— CHJIa TOKA DJIICKTPOABUTATENA [,

— Hanpsokenue U B> B;
— cwia Toka HarpeBaTesst I -, A;
— wnanpsokenue Uy, , B;
— Temmeparypa t,, t,, t;, t, u t5, °C:
O6paboTKa ONBITHBIX JAHHBIX.
3aKiIIoYeHHUE.
KoHTpoJsbHbIE BONIPOCHI

1. Kakue BemiecTBa MPUMEHSIOTCA B KauecTBe paboOyero Teina B XOJOAMIIbHBIX
yCTaHOBKax?

2. I3 Kakux OJIEMEHTOB COCTOMT XojoawibHas MamuHa? Kakoit mporiece
OCYILECTBIISIETCS B KAXJOM U3 HUX?

B dyem cymiHoCTh IpsiMOTo U 00paTHOTO TepMOoAMHaAMHUYecKOro nukina? Kakoi muxn
MOJIOKEH B OCHOBY Pa0OThI XOJIOUIBHBIX MaIIH?

Kaxue ocHOBHBIE TTpoIIecChl HEOOXOMUMBI JTSI OCYIIECTBICHHS 3TUX TIPOIECCOB?

. Yro Takoe xonoamibHbIi k03 Punment? KakoBo ero coaepxanue?

[Touemy BTOpOI 3aKOH TEPMOAMHAMUKHU SIBJISICTCSI OCHOBOM paOOThI XOJIOIUIbHBIX
MaIuH?
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7. N300pa3uth MHMKJI TapoBOHl KOMIIPECCHOHHOW XOJOIWJIBHON YCTaHOBKH B
koopaunarax 7-S, h-lgP. Ha3BaTh mporiecchl UKIa U COCTOSIHHSI paboyero Tena B
XapaKTEPHBIX TOYKAX.

3.4. TecToBBIC 3a1aHUA

[lo nucuunnuue «XOJOAUIBHBIE MAIIUHBD MPEAYCMOTPEHO MPOBEACHHE
CJIEIYIOIIUX BUIOB TECTUPOBAHUS: MUCbMEHHOE.
[lucbMeHHOE TECTUPOBAHHME pacCMaTPHUBAETCS Kak pPYyOEKHBI KOHTPOJIb
YCIIEBAEMOCTH U ITPOBOJAUTCS MOCJIE U3YUYEHUS ONPEAECICHHOTO pa3jiesia JUCHUILIUHBI.
PesynbraThl TECTUpOBAHHWS YYHUTHIBAIOTCS TMPU TMPOBEICHUU PYOEIKHOTO
KOHTPOJISI, €CJId 00YyYaloIIMiiCcsl call TECTOBOE 3aJJaHUE HA «XOPOILIO» U «OTIUYHO», TO
OH OCBOOOXIIA€TCS OT BOMPOCOB IO JAHHOMY MaTepHaly TMpH caade pyOexHOTO
KOHTPOJISI.
Ilpumep mecmogozo 3a0anusn:
V1: 01
V2: 01
V3:
3aoanue {{1}} T3 Ne 1-1 KT =; MT=;
I:
S: CriocoOHOCTH TBEPABIX TEII TIEpeAaBaTh BHYTPEHHIOIO SHEPTHIO B (hOpPME TETTIOTHI
0e3 MEXaHHMYECKOTO IMePEMEIICHHUS YaCTHUII BEIIICCTB Ha3bIBACTCS H#HH#.
+: TEIJIONPOBOIHOCTH #S#
@
3aoanue {{2}} T3 Ne 1-1 KT =; MT=;
I:
S: CiocoOHOCTh pa3IMUHbBIX BEUIECTB MPOBOUTH TEILIO XapaKTepU3yeTcs #.
+: K03 PUIUEHTOM TETIONPOBOAHOCTH
@
3aoanue {{3}} T3 Ne 1-1 KT =; MT=
I:
S: KoapduumeHT TenionpoBoIHOCTH UMEET pa3MEPHOCTh #H#.
+: Br/(m? -°C)
+: Br/(m? -°K)
@
3aoanue {{4}} T3 Ne 1-1 KT =; MT=;
I:
S: B )KHMIKOCTSX U razax nepeaayda TemioBOW SHEPTUU MPOUCXOUT B PE3yJIbTaTe
NEPEMEIICHHS YaCTHUIl BEIIECTBA B 00bEME 3a CUET #H#.
+: KOHBEKIINU
@
3aoanue {{5}} T3 Ne 1-1 KT =; MT=;
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I:

S: B X0n01UIbHON TEXHUKE Mepeiaya Teria OCYIECTBISETCS 3a CUET

+: TeIJIONIPOBOAHOCTH

—: JIy4YEUCITy CKaHUS

+: KOHBEKIINU

@

3aoanue {{6}} T3 Ne 1-1 KT =; MT=;

I:

S: Ilpouecc hazoBoro nepexoa BemecTBa U3 TBEPAOTO COCTOSIHUS B )KHUIKOE
HA3bIBACTCS #H#.

+: IUIaBJICHUEM

@

3aoanue {{7}} T3 Ne 1-1 KT =; MT=;

I:

S: [Ipouecc nepexoaa OXJIAXKAAOIIETO BEMECTBA U3 TBEPIOTO COCTOSHUS B
razoo0pa3Hoe, MUHYS KUJKYI0 a3y Ha3bIBaeTCs #HH.

+: cyOnumanuei

@

3aoanue {{8}} T3 Ne 1-1 KT =; MT=;

I:

S: IIpouecc napooOpazoBaHusi, IPOTEKAIOIINI MPU MOABOJIE TEILIA K KUIAKOMY
paboueMy BEIIECTBY, Ha3bIBaeTCs H###.

+: KUIIECHUEM

@

3aoanue {{9}} T3 Ne 1-1 KT =; MT=;

I:

S: IIpomnecc mepexona pabodero BemeCTBa U3 MapOOOPa3HOTO B KUAKOE COCTOSHUE,
COIPOBOKIAIOIIUICA OTBOJIOM TEIJIa B OKPYKAIOIIYIO CPEly, Ha3bIBACTCS #H#H.
+: KOHIEeHcauuen

@

3aoanue{{10}} T3 Ne 1-1 KT =; MT=;

I:

S: IIponecc MoHMXEHUs AaBlIeHNs paboYero BELECTBA U €r0 TEMIIEPATYPhI HA3bIBAECTCS
HiH.

+: IpoCccCeIUPOBaHUEM
3.5. PyOe:kHbIii KOHTPOJIb
Bonpocsl pyoe:knoro kourpoJis Ne 1
Bonpocwi, paccmampueaemvie na ayoumopHuix 3aHAMUIX

1. KakoBBI TEOPETUYECKUE OCHOBBI MOJYYEHUS] UCKYCCTBEHHOTO X0JIO1a
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2. KakoBel cmocoObl MOIXy4YeHHs HCKYCCTBEHHOTro xojona? Jlate KpaTkyro
XapaKTEpUCTUKY

3. B uem cyts nukiia Kapno

4. O0BsacHUTH npouecchl nukia Kapuo B P-V koopaunaTtax

5. O0bsicHuTh npouecchl mukia Kapuo B T-S koopaunarax

6. Uro Takoe xosomwibHas MampnHAa. OCHOBHBIE 3JIEMEHTHI XOJIOAWIBHOW
MalIUHBI

7. OCHOBHbIE NPUHIUIIBI PaOOTHI BO3YILIHOW XOJIOIUIbHON MallIWHBI

8. OcHOBHBIE NPUHIUIBI PaOOTHl HApPOBOM KOMIIPECCMOHHOM XOJOAWUIBHOU
MalIUHBI

9. OTnuure TEOPETHUYECKOTrO ILMKIA MAPOBOW KOMIIPECCHUOHHOW XOJIOJIUIIbHON
MalmurHbl oT 1ukiIa Kapao

10. ITocTpoenue mukna padboThl X0J0AWIBHON MalnHbl B P-V koopauHarax

11. TTocTpoenue nukiia pabOTH XOIOAMIBHON MauHbI B T-S KoOpAnHaTax

12. TlocTpoenue nuKIIa XOIOJMIbHON MalIuHbI B i-1gP KoopanHaTax

13. Ileperpes mapa B ucmnapuresie NMpy MOMOIIM TEPMOPETYJIUPYIOIIETr0 BEHTHIIA
(TPB)

14. IlepeoxnaxkneHue  KUIAKOrNO  XOJOAWJIBHOIO  areHra Iepes  €ro
JPOCCETUPOBAHUEM

15. ITosmy4yenue xosoaa npy MOMOIIH JBYXCTYIIEHYATON XOJIOAUIBHOW MAIINHBI
16. Yto Takoe miaBieHue

17. OGo3HauYeHHE XJIaJJar€HTOB U UX CMecel

18. Cmecu xnanaresTa

19. HeazoTpormnnble cMecH

20. A3e0TpoIHbIE CMECU

BOI’lpOCbl OJI51 CaMOCMOSIMENbHO20 U3y4eHus

1. Bbibop mnapamMeTpoB U TNOCTPOEHHUE TNPOLECCOB B  TEOPETUYECKOU
ITapOKOMIIPECCHOHHOM XOJIOIUIIBHOM yCTaHOBKE Ha T-S u p-I — quarpammax.

2. MHOroctyneH4arsle NapoOKOMIIPECCHOHHBIE XOJIOAWIbHbBIE MAaIUHBI. CXEMBI U
OCOOEHHOCTH pacuera.

3. Cxema u npuHUMI pabOThl aOCOPOLMOHHOW XOJOJWIBHOM MalllUHBI,
TEOPETUYECKUE OCHOBBI OIIMCAHMS IIPOLIECCOB.

Bonpocsl py0e:kHOTro KOHTPOJIst Ne 2
Bonpocwi, paccmampusaemvie na ayoumopHuLx 3aHAMUIX

1. HazHaueHne KOMIIPECCOPOB U X KJIacCU(DUKAIIHS

2. ITopuiHeBble KOMIPECCOPHI

3. Kommpeccopsl 3aKpbITOTO U OTKPBITOrO TUIIA

4. Komrpeccopsl repMETUYHBIE SKPAHUPOBAHHBIM POTOPOM
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5. Komnpeccopbl 00beMHOTO JeHCTBUS

6. X0J1010NPOU3BOIUTENBHOCTD MOPIIHEBOTO KOMIIPECCOPa

7. OO6beMHBIE IOTEPU KOMITpECCopa

8. DHepreTuuecKue NoTeEPU KomIpeccopa

9. OreHka XO0JIOJONMPOU3BOJUTEIBHOCTU XOJIOJUIBHBIX MAaIlIMH, paOOTaroIIUX
IIPU Pa3IMYHBIX TEMIEPATYPHBIX PEKUMAX

10. MHorOCTYnIEHYaTOE CIKaTUe

11. HazHaueHue 1 KOHCTPYKIUS UCTIApUTENIel U KOHJIEHCATOPOB

12. TeriooOMeH B HCTTAPUTENSX M KOHJIEHCATOpax

13. KonaeHcaTopsl ¢ BO3BpaTOM OXJIaXKIaroIIei BOJIbI

14. Kitaccudukaiys X0oJI0IUIIbHBIX arperaToB

15. KoMmpeccopHO-KOHIAEHCATOPHBIE arperarbl ¢ KOHAEHCATOPOM BO3AYILIHOIO
OXJIAXKICHUSI

16. KomMIpeccopHO-KOHAEHCATOPHBIE arperarsl ¢ KOHAEHCATOPOM BO3IYIIHOIO
OXJIAXKICHUSI

17. OcHOBHBIE 37IEMEHTHI KOMIIpECCOpa, OCOOEHHOCTU UX KOHCTPYKLIMH

18. Cucrema cmaszku KoMmpeccopa

19. Crnmur-cucremsl

BOI’ZpOCbl 07151 CAMOCMOSIMENIbHO20 UsyueHus

1. Otnenurenu KUIKOCTH
2. OunbTphl, OCYLIUTENN

3. Kak pocturaercs mnoBbiieHre 3(PGEKTUBHOCTH PalbOThl TEMI00OMEHHBIX
anmaparoB XOJIOAWIbHUKA

Bomnpocs! py0exkHoro kourpoJis Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHuLX 3aHAMUIX

1. Marepuaisl 1Ji UCIIONIB30BaHUS U30JSLIUH B XOJIOAWIBHBIX KaMepax
2. OcHOBHbIE TPeOOBaHUS K U3OJISILIMOHHBIM MaTepUaiam

3. OcHOBHBIE (U3NUYECKHUE U TEPMOJIUHAMUYIECKHUE CBONCTBA U30JISIIMOHHBIX
MaTepHuaioB

4. TenmoBOM pacyeT C0s U30JIAIUU
5. [ToxGop TOAIMIMHBI CIIOST U30JISAIIUU
6. TermmonpuToK: OT OrpaXACHUN
7. TennonpuToku OT IPOLYKTOB
8. TermonpuToKu OT paguaiuu
9. TermmonpuTOKH OT Taphbl
10. DkcmryaTallMOHHBIE TEINIONPUTOKH
11. XonoauabHble MAlIMHBI U YCTAHOBKHU KaK OOBEKTHI aBTOMAaTU3allUN
12. IIpouecchl caMOpEryJIMpOBaHUs B XOJOAWIBHON KaMepe
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13. TTapameTpsl, OAIEKAIINE PETYIUPOBAHUIO B XOJIOAWILHON MAIIMHE

14. CooTHomieHuE XO0JIOOOIIPOU3BOAUTCIIBHOCTHU KOMIIPECCOPA U UCITAPUTCILA
XOJ'IOI[HJ'IBHOﬁ MalllMHbI

15. Metoap! perynupoBaHus X0JIOAONPOU3BOAUTEILHOCTH KOMIIPECCOpa
16. IIpuGops! MpsIMOTO PEryJIMPOBAHMS TEMIIEPATYPHI BO3AYyXa B OXJIAXK/1aEMOM 00beMe

17. IIpuOopsl KOCBEHHOT'O PETYJIUPOBAHKS TEMIIEPATYPhI BO3IyXa B OXJIAKIAEMOM
o0beEME

18. Pene naBienus, Ha3HAYEHUE, KOHCTPYKLIMS

19. Jlpoccenu 1 3IeKTPOMAarHUTHBIE BEHTHIIH, UCTIONIb3YEMBIE JIJISl PETYJIMPOBAHUS
TEMIIEPATYPHOTO peXKUMA
Bonpocwi 0na camocmosamenbHo2o usydenus

1. Kak ycTpaHArOTCS HEUCITPaBHOCTH B paboTe KOoMIpeccopa
2. Kak ycTpaHArOTCS HEUCIIPAaBHOCTH MPHU padOTe TEIIOOOMEHHBIX allapaToB
3. Kak ycTpaHsAr0TCS HEMCIIPaBHOCTH MPUOOPOB aBTOMATHUKHU XOJOAMIBHBIX MAIIIHH.

3.7. IlpoMeskyTOUHAS aTTeCTALMS

B cooTBeTcTBUM ¢ y4eOHBIM IUTaHOM MO HampapieHuto mnoarotToBku 08.03.01
CTpouTenbCcTBO yCTAaHOBJICHA MPOMEXKYTOUHASI ATTECTALUS B BUE 9K3aMEHA.
PacueTHbie 3a1aHMs K DK3aMEHAITMOHHOMY OWJIETY IIpHJIaraeTcsl.

BOHpOCbl, BbBIHOCHMBbIC HA JK3aAMCH

1. XonogunbHsii arperat. [lonstue, pabora, ycTpoHCTBO

2. [lopuiHeBbIE KOMIIPECCOPHI

3. Ilonmstme o  xonoguinbHoM  unukie, OOparabii  1muka — KapHo.
X0JI0J0POU3BOIUTENBHOCTD U XOJIOAMIbHBIA KOA(DPUITUEHT

4. I1{ukibl TApOBOM KOMIIPECCOPHOM YCTaHOBKHU

5. Nuarpamma i-1gP

6. BuHTOBOI KOMITpEcCcOp, KOHCTPYKLIMSI, 0COOEHHOCTH SKCILTyaTalluu

7. HaznaueHue XOJ0UIbHBIX YCTAHOBOK, UX KJIACCU(UKALIUS U XapaKTEPUCTUKH

8. BoznymiHble KOHAEHCATOPBI, TUIIBI, KOHCTPYKLIAH

9. KoHaeHcaTopbl C BOASHBIM OXJIAXKICHUEM, TUIIbI, KOHCTPYKIIHH

10. OTaenuTeny )KUIKOCTH, KOHCTPYKIUS U TpeOOBaHUS K HUM

11. CnnocoObI OJTy4eHUs HU3KUX TeMIIepaTyp

12. IlpuniunuanbHas cxema u padoTa BO3IYIIHONW XOJOAWIBHON YCTAHOBKHU

13. Kommnpeccopsl XOI0JUIbHBIX MAINH U UX KJIacCU(UKALIHS

14. I'pagupHu, KOHCTPYKIIUU, TPUHITUI paOOTHI

15. BecnoMorarensHoe 000py0BaHUE XOIOIUIBHBIX MAaIUH
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16. ITopuau komipeccopoB. KoHCTpyKIMs ¥ TpeOOBaHUSI K HUM

17. XoJoAUIbHBIE aTr€HTHI U XJIaJOHOCUTEIIN

18. Macnocobuparenu, Ha3HaYeHUE, KOHCTPYKLMS, IPUHLUIT JEHCTBUSA

19. IToHgaTHE TEIUIOTHI U XOJIOAA

20. KonaeHcaTopsbl, Ha3HAUeHUE, KOHCTPYKIIUS, paboTa, pacuer

21. OcHOBHbBIE TEIJIOOOMEHHBIE amnmaparbl XOJOAMJIBHBIX YCTAHOBOK M UX
Ha3HaYEHUE

22. IIuKbl XOJOAUIBHBIX MAllIMH

23. UcniapuTesbHble KOHAEHCATOPbI, KOHCTPYKIIHS, IPUHIUIT PaOOTHI

24. Tlombop XONOAWIBHBIX MAIIMH W arperaroB ¢ OJHOCTYNEHYaThIM
KOMIIPECCOPOM

25. CriocoObl UCKYCCTBEHHOT'O OXJIAXKACHUS

26. OcoOEHHOCTH 3aMOPAKUBAHUS MMUIIEBHIX MPOIYKTOB

27. Ab6copOrmoHHas X0IOIUIbHAS MAIlIMHA U MIPUHIINIL €€ JeHCTBUSA

28. [lepcnekTUBBI pa3BUTHS XOJIOJUIBHOTO 000PYAOBAHUS

29. Ilox6op MaIbIX XOJOAMIBHBIX MAIIUH

30. PecuBeprl. HazHaueHne, KOHCTPYKIUH

31. Konenuatsie Basbl KoMIipeccopoB. TpeGoBaHuUs1, KOHCTPYKIIUU

32. Cxema ABYXCTYyNEHYATOr0 aMMHa4HOro arperata. [lpunuun paboTsl

33. IlpunIun paboThl XOJOAUIBHON MaIIMHBI

34. PacueTt U30JISIIUU XOJIOJUIBHUKOB

35. O0psacHUTE padOTy TEPMETUYHOTO arperara JIByXkKaMepHOTO XOJO0UJIbHUKA
36. Kakue »1eMEHTBhl XOJIOJWJIBbHBIX MAalIMH CMAa3bIBAKOTCS MACJIOM, U KaKUM
crnocooom

37. TexHuka 0€30MACHOCTH MPH IKCIUTYyaTAllMH XOJOJUIbHBIX MAalIUH C Y4ETOM
CBOMCTB UM XOJOJWJIbHBIX ar€HTOB

38. TeriooOMeH B MCTApUTENSAX U KOHJIEHCATOPaX

39. KomnpeccopHO-KOHIEHCATOPHBIE arperarbl ¢ KOHAEHCATOPOM BO3IYIIHOIO
OXJIAXKICHUS

40. KommpeccopHO-KOHIAECHCATOPHBIE arperarbl C KOHIEHCATOPOM BOISHOTO
OXJIaXKICHHUS

41. CruT-cucTeMsI

42. MoHoO10YHask XOJ0AWIbHAS MAIlIMHA

43. TertonpuTOK: B XOJOAWIBHYIO KAMEDPY

44. CoOTHOIIEHUE XOJOJOMPOU3BOJUTEIBHOCTH KOMIIPECCOPA W HCIIAPUTEIIS
XOJIOAUIBHON MallIuHbI

45. MeTtobl peryaupoBaHus X0JIOA0IPOU3BOAUTEIBHOCTH KOMIIPECCOPA

24



46. IIpubopsl NPSMOro U KOCBEHHOI'O PETYJIMPOBAHUS TEMIEPATYPbI BO3AYXa B O
OXJIAXKJaEMOM O00BEME

47. CoBpeMeHHbIE TEHJICHLIUU Pa3BUTHUSL CPEJCTB aBTOMATHU3ALMHU XOJOAMIbHBIX
MallvH

48. OCHOBHBIE HEUCIIPABHOCTH XOJIOIUJIbHBIX MAIIUH

49. B ueM 3akir0o4aeTcs TEXHUYECKOe 00CTy)KMBAaHUE XOJIOIUIBLHBIX MaITUH

50. HeucnpaBHOCTH IprOOPOB aBTOMATUKH XOJIOJMIBHBIX MalINH

Oo0pa3sen 3x3aMeHANMOHHOTO OMJIeTa:

MuHHCTEPCTBO CeJIbCKOro xo3sicrBa Poccuiickoit @egepauuu
PI'bOY BO CaparoBeknii 'AY

Kadgenpa «CTpourteibcTBO, TEIJIOra30CHAOKEHHUE  IHEProodecreYeHne»
JK3aMeHAUMOHHbIN Ouiter Ne S

IIo JAUCHUIIIINHC «XOJ’IO,Z[PIJ'IBHBIG MalllTMHBI

1. [Tpuntun paboThl XOJIOAMIBHONW MAITUHBI

2. X0J0UIbHBIE ar€HThI U XJIaJI0HOCUTEIIN

3. B kxamepe oxnaxaeHus (PpykToB ¢ Temmeparypoil txau = 0 °C HaxomsTcs
A0JI0KH, yIaKOBaHHBIC B JEpeBsiHHbIC SMMKU. HauanpHas TemmepaTtypa s0J0K ta = 25
°C, xoHeyHas — tx = 6 °C. TpebyeTcs: onpeaeuTh NPOJOJKUTEIIBHOCTh OXJIAXKICHUS,
BMECTUMOCTh KaMepbl, TEIUIOBYIO Harpy3kKy Ha KaMepHoe 00OopyaoBaHHe, MOoAo0paTh
BO3/1yXOOXJIaAUTENN U KOMIIPECCOPHBIE arperaThbl

3aB. kadeapoii, mpodeccop Ab6apazakos @.K.
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4. MeToanueckue MaTepuaJibl, ONpeae/soine nNpoueaypbl OlleHUBAHWS 3HAHUH,
YMeHMii, HABBIKOB M (MJIM) ONbITA JeSITeJIbHOCTH,
XapaKTepu3yIINX 3Tanbl ()OPMUPOBAHNUS KOMIIETEHIIHI

4.1. Ilpouexypbl OLleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

Koutponbs pe3ynpTaToB 00yueHHsi OOy4aloIIUXCS, OTaloB U  YPOBHS
dbopMHpOBaHUS  KOMIIETEHIIMM 1O  JAMCHMUIUIMHE  «XOJIOAWIbHBIE  MAIIMHBDY
OCYIIECTBJISICTCS 4Yepe3 MPOBEJEHHUE BXOIHOTO, TEKYIIETO, PYOEKHBIX, BBIXOJIHOTO
KOHTPOJIEH ¥ KOHTPOJISI CAMOCTOSATEIHLHON paboTHI.

@opMBI TEKYIIETO, MPOMEXKYTOUHOTO M HUTOTOBOTO KOHTPOJIA U KOHTPOJIbHBIE
3a/laHus IS TEKYIIeTo KOHTPOJIS pa3pabdaTeiBatoTcs kKadeapoi Uexomst u3 crernuuKu
JTUCITUTUTMHBI, ¥ YTBEP)KIAIOTCS HA 3aceTaHnnu Kadeaphl.

4.2 Kputepuu OLleHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH,
XapaKTepPU3YIOIIUX 3TANbI POPMHUPOBAHUS KOMIIETCHIUI B MIpoLecce 0CBOCHUS
00pa3oBaTe/IbHON MPOrPaAMMBI

OmnucaHue MIKaJbl OLNCHUBAaHUA JOCTHXKCHUS KOMHCTGHHI/Iﬁ IO AUCHUININHC IIPUBCIACHO

B Ta0JIHIE 6.
Tabmauua 6

YpoBeHb OtMmeTka no nATuOaIbHONU CUCTEME Ornucanue
OCBOCHHMS (mpoMexyTouHas atrecranus) *
KOMIIETCHIINH

8bICOKULIL KOTJINIHO «3a4TEHO» «3a4TEHO Ob6yuatommuiics OOHapy> K
(oTIIIIHO)» BCECTOPOHHEE,  CHCTEMAaTHYeCKOe U
riy0oKkoe 3HaHHWE Y4eOHOTO Marepuana,
yMeeT CBOOOIHO BBINOJHATH 3aJaHus,
IIPENYCMOTPEHHBIE NIPOrPaMMOM, yCBOMII
OCHOBHYIO JINTEpPAaTypy U 3HaKOM ¢
JOTOJTHUTEIBHON JIUTEPATYPOH,
pexoMeHIoBaHHOM mporpamMmoil. Kak
mpaBuiIo, O0OydalomMicsS  MPOSBIISET
TBOPYECKHE CIOCOOHOCTH B MIOHWMAHUH,
W3JI0’KEHUH 1 UCTIOIb30BAaHUU MaTepHraa

bazoevlii «XOPOIIIOY «3aYTCHO» «3a4YTCHO OOyyvaromuiicss  OOHApPYXKWJI ~ TIOJTHOE
(xopormo)» 3HaHHE Y4YeOHOTO Marepuaia, YCIHEIIHO
BBIMOJTHSIET NpeyCMOTPEHHBIC B
nporpaMme 3aJlaHusl, YCBOMJ OCHOBHYIO
JTUTEpaTypy,  pPEKOMEHIOBAaHHYH B
porpamme
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YpoBeHb OtMmeTKka mo nATUOAUIPHONU CUCTEME Onucanue
OCBOGHUS (mpomesxyTouyHas arTecTanus) *
KOMIIETEHIIIH

nOpo206vlil  |«YJOBIIETBOPUTE| «3aUTEHO» «3a4TEHO OOyyaromuiics  oOHapyXWJl  3HaHUA
JILHOY (YZOBIETBOPUTE | oCHOBHOTO Y4eOHOTO MaTephaza B
JILHO)» 0o0beMe, HeOOXOAUMOM IS JajdbHeHIIeit
yueObl W TpencTosieil padoTel 1O
npodeccuu, CHpaBIIACTCS c
BBIITOJTHCHUEM TIPAKTHYECKUX 3aJaHui,
MPEeayCMOTPEHHBIX MPOrpaMMOii, 3HAKOM
c OCHOBHOM JIUTEPATYPOH,
PEKOMEHI0OBaHHOU IIPOrPAMMOMH,
JOMYCTHJI HOTPEIIHOCTH B OTBETE Ha
JK3aMeHe " npu BBITTOJTHEHUU
9K3aMEHALMOHHBIX 3aJaHui, HO
o0amaeT HeOOXOAMMBIMH 3HAHUSMH IS
WX YCTpaHEHUS TIOA PYKOBOJICTBOM
IpenoaBaTess

— «HEYJIOBJIETBO |«HE 3a4TEHO»|  «HE 3a4TCHO OOyuaroruiicss 0OHApYXHJ TPOOEITbl B
PUTEIBHOY (HeyIOBIIETBOPUTE | 3HAHUAX OCHOBHOTO y4eOHOTO
JIBHO)» MaTepHana, JAOMYCTUI MPUHIMITHATBEHBIC
OmuOKH B BBITTOJTHEHUH
IIpeLyCMOTPEHHBIX IIporpamMmon
MPAaKTUYCCKUX  3aJaHuil, HE MOXET
NPOJIOJDKUTH O0YYEHUE HMIIM MPHUCTYMUTh
K TpO(eCCHOHANBHON IESITeILHOCTH 10
OKOHYaHHH oOpa3zoBateabHON
opraHuzanud  0€3  JIOTIOJIHUTEIBHBIX
3aHATUI

4.2.1. Kpurepuu OlleHKH YCTHOTO OTBETA NPH NMPOMEKYTOYHOM aTTeCTAlUU

[Ipu oTBeTE HA BOIPOC O0YUAKOIIUKCA JEMOHCTPUPYET:

3HAHMA:  METOAbl  pacueTa  MWHXKEHEPHBIX CHCTEM  TEXHOJIOTMYECKHUX
SHEPrOHOCHUTEINIEH; OCHOBHBIE HAIpPaBJICHUS PAa3BUTHS CHUCTEM TEXHOJOTMYECKHUX
HSHEPrOHOCUTENIEH, AJIEMEHThl AITHX CHUCTEM, COBPEMEHHOE OOOpYJOBAaHUE CHUCTEM
TEXHOJOTUYECKUX IHEPTOHOCUTENN TPOMBIIUICHHBIX NPEANPUATHH;

YMEHHUsl: PUMEHSITh OCHOBHBIE HOPMAaTHBBI W MpaBWJIa MPHU MPOCKTUPOBAHUU
CUCTEM KOHJIUIMOHUPOBAHMUS M XOJOJOCHAOXEHMs, pa3padaThiBaTh 3((PEKTUBHBIE
TEXHUYECKUE PpEUIEHUs 10 pacdeTaM U MPUHATHBIM IPOEKTHBIM  PELICHUSM,
pa3palaTeiBaTh IPOEKTHYIO TEXHMUYECKYIO JOKYMEHTALMIO, COOTBETCTBYIOILYIO
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CTaHaapTaM, TCXHUYCCKUM YCJIIOBUSAM UJIHM JPYTUM HOPMATUBHBIM JOKYMCHTAM.
BJIAJICHHEC HABbIKAMMU: BBI60pa CXCM U NPOCKTHUPOBAHUA COBPCMCHHBIX CHCTEM

KOHAWIWOHHUPOBAHUSA

Ha3Ha4YCHUA.

BO3ayXa H XOHOI[OCH36)KCHI/I5[ B 3JaHUAX  pPa3JINIHOIO

Kpurtepun ouenku

OTJIMYHO

oOyyJarontuics 1eMOHCTPUPYET:

- 3HAHUC MaTCpuajia: MCTOAbI pacu€Ta CUCTCM KOHIWIHWOHUPOBAHUA
BO3/yXa M XOJIOJJOCHAOKEHHS; OCHOBHBIC HAINIPABIICHHUS Pa3BUTHS CHCTEM
KOHAUIIMOHUPOBAHUA BO34yXa, 3JICMCHTBI U 060py2[OBaHI/IC 9THUX CUCTEM.
- yYMEHHE TPUMEHATH OCHOBHBIE HOpPMATHBBI W TIpaBWiIa TIpU
MMPOCKTUPOBAHNU CUCTEM KOHAUITUOHUPOBAHUA BO3ayXa n
XOJIOIOCHA0XKEeHUs,  pa3pabareiBath  d(PPEKTUBHBIE  TEXHUUYECKHE
peuiCeHusd 1o pacueTaM U MPOCKTUPOBAHUIO CUCTCM KOHAUITUOHHUPOBAHUA
BO3/yXa, pa3padaThiBaTh MPOCKTHYI TEXHHUYECKYIO JOKYMEHTAIIHIO,
COOTBCTCTBYOIIYIO CTaHAApTaM, TCXHUUYCCKHUM YCIIOBHUAM HIIM APYTIUM
HOPMATHUBHBIM JJOKYMEHTaM.

X0poIIo

00yJaronuiics: AeMOHCTPUPYET:

- 3HaHHWE MaTepuaja, HO JOMYCKAaeT HEe CYIECTBEHHbIE HETOYHOCTH;

- B IEJIOM YCIHEIIHOE, HO COJEpIKAIUe OTIENbHBIE MPOOENbI, YMEHUE
BBINOJHATh TOCTpoeHue mporeccoB KB B Temnbplii U XOJOAHBIN
MEPUOIbI U PA3JIMUHBIX CXEM CHCTEM KOOPJIMHUPOBAHUS BO3AyXa U
XO0JIOOCHAOKEHUS,

- B IEJIOM YCHENIHOE, HO COJepKallee OTIENbHBIE MTPOOENTbl WU
CONPOBOXIAIOIIEECS OTACIbHBIMUA OIIMOKAaMU BJIaJIcHUE HaBBIKAMH
COBPEMEHHBIX METOJIOB MPOEKTUPOBAHUSA M pacuera CHCTEM
KOHJIUITMOHUPOBAHMS BO3TyXa U XOJIOJOCHAOKEHUSI.

Y0BJI€TBOPUTEIbHO

00yJaronuiics: IeMOHCTPUPYET:

- 3HAHUS TOJILKO OCHOBHOTO MaTepHaja, HO HE 3HAeT JIeTajci,
JIOTTYCKAaeT HETOYHOCTH, JOIYyCKAaeT HETOYHOCTH B (POPMYIUpPOBKAX,
Hapylaer  JIOTHYECKYIO  IOCJIEIOBAaTCIIbBHOCTh B W3JIOKECHUH
MIPOrPaMMHOTO MaTepHalia;

- B IICJIOM YCIICIIHOE, HO HE CUCTEMHOE YMEHHUE COCTaBJICHHUE TEIIJIOBOTO
U BJIAKHOCTHOTO 0amaHCOB IMOMEIIEHHs, MOCTpoeHue mnpoimeccoB KB
Ha h-d guarpamme;

- B LEJIOM YCIENIHOE, HO HE CHUCTEMHOE BIIAJICHUE HaBBIKAMU
COBPEMCHHBIX METOJIOB NPOCKTHPOBAHHS M  pacyera CHUCTEM
KOHAWIIMOHUPOBAHUS BO3yXa JJIsl 3HAHUHN pa3IUYHOTO HA3HAYCHHUS.

HEy/10BJICTBOPHUTEJIBHO

oOyyJaronuics:

- He 3HAeT 3HAYUTEIbHON YacThu nporpaMMHOI0O Marcpuajia, IMjiaoxo
OpUEHTHPYETCSl B MaTepHualie: METOJbl pacuera M NPOECKTHPOBAHUS
CUCTEM KOHAUITUOHUPOBAHUA BO3yXa u XOHOI[OCH&G)KCHI/I}I;
OCHOBHBIE HAIIPaBJIICHUS PAa3BUTUS ATHUX CUCTEM M COBPEMEHHOE
OGOPYIIOBE[HI/IG CUCTEM KOHAUITUOHUPOBAHUA BO3yXa u
XO0JI040CHA0KEHNS;

- HC yYMCCT MHCIOJIb30BaTb MCTOAbI U TIIPUCMBI IIpU PCIICHUN
WH)XCHEPHBIX 3aJ1a4, JI0IyCKaeT CYlIIeCTBEHHbIE OIINOKH, HEYBEPEHHO,
¢ OONBIIMMU 3aTPYJHEHUSMHU BBITIOJHIET CAMOCTOSTENBHYIO padoTy,
OOJIBIITMHCTBO 3aJaHuN, MIPEyCMOTPEHHBIX IPOTPaMMOit
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JVCLHUIIIIMHBL, HE BBIITOJIHEHO;

- oOyuaroluiics He BiIajgeeT HaBbIKAMHM COBPEMEHHBIX METOJIOB
IIPOCKTUPOBAHUSA U pacyeTa CUCTEM KOHJIMLIMOHUPOBAHUS BO31yXa B
3JaHMSX Pa3IMYHOTO HA3HAYEHUS, IOMyCKAaeT CYIECTBEHHbIE OLINOKH,
¢ O0JIBIIMMU 3aTPYJHEHHUSIMH BBIIOJIHSAET CAMOCTOSITENIbHYIO padoTy.

4.2.2. Kputepuu OlleHKH A0KJIa1a

[Tpu moaroToBKE AOKIaAa OOYJIAIOMIUICS JEMOHCTPUPYET:

3HAHMA: COCTABJIEHUS JOKJIA/Ia COTJIACHO TPEOOBAHUSM;

yMeHusi: paboTaTh C HAYYHON M TEXHUYECKOMU JIUTEPaTypOid;

BJIaJIeHHE HABBIKAMHU: YETKO OTPa)XaTh aKTyaJIbHOCTh, pACCMaTPUBAEMOU TEMBI
U TIPOAHAJIN3UPOBAB €€, 1eJIaTh BbIBOJIbI 110 BO3MOKHBIM CIIOCO0AM PEILICHHUS.

Kpurepuu ouenku noxaaaa

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:

3HAHUS COCTABIICHUS JOKIIAJa COTIACHO TPEOOBAHMSIM;

yMEHUS padoTaTh ¢ HAYyYHOM M TEXHUYECKOW JMTEPATypoud IO
paccMaTpuBaeMoU TEME;

HaBBIKM YETKO OTPaXkaTh AKTyaJlbHOCTb, PACCMaTpPUBAEMOM TEMBI U
MpOaHAIU3UPOBaB €€, JeNaTh BHIBOJABI 10 BO3MOXHBIM cHoco0am
penieHusl.

X0poIIo

00yyYaromuics: IEMOHCTPUPYET:

3HAHUS ~ COCTAaBJICHUS  JIOKJaJa COTJIAaCHO  TpeOOBaHMSIM, HO
JIOIyCKAIOTCsl HETOUHOCTH;

yMEHHUS paboTaTh ¢ HAYYHOU U TEXHUYECKOH JINTepaTypoi

HABBIKM YETKO OTPaXXaTh aKTyalbHOCTh, PACCMATPUBAEMON TEMBI U
MPOaHAIM3UPOBAB €€, JeNaTh BBIBOJABI IO BO3MOXHBIM CrHoco0am
pelIeHHs, KOTOPBIE TPEOYIOT HEOOIBIIOTO TOTIOTHEHHUS.

YAOBJIETBOPUTEJIbHO

oOydJaronuics 1eMOHCTPUPYET:

3HAHUS COCTABJICHHs JIOKJIaJa, KOTOpble B OONbLIeH YacTh He
COOTBETCTBYIOT TPEOOBaHUM;

YMEHHST B HEAOCTaTOYHOW CTemeHW paboTaTh C HAy4yHOU U
TEXHUYECKOH JTUTEPATypOu M0 pacCCMATPUBAEMOU TEME;

HaBbIKM YETKO OTPaKaThb aKTyaJbHOCTb, KOTOPAs M3JI0KEHA C
CEpbE3HBIMU YITYILEHUSMH, U IPOAaHAJIN3UPOBAB €€, JEIaTh BBIBOJABI 1O
BO3MOKHBIM CIIOCO0aM pelIeHHsL.

HEy/10BJICTBOPHUTEJIBHO

oOydJaronuics 1eMOHCTPUPYET:

HE 3HaHHE OCHOBHBIX TPEOOBAHMI COCTABICHUS J0KIA/a;

HE yMeeT paboTaTh C HAyYHOM W TEXHUYECKOW JUTEPATypo IO
paccMaTpuBaeMou TEME;

HE  BJIAJeeT  HaBBIKAMM  YETKO  OTpakaTb  aKTyaJbHOCTb,
paccMaTpuBaeMoOl TeMbl U IMPOAHAIM3UPOBAB €€, JENaTh BBIBOABI IO
BO3MOKHBIM CIIOCO0AM peIICHUsI.
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4.2.3. Kputepun oueHKH JIal0OpaTOPHBIX padoT

[Ipu BeINnOIHEHUH 1a00PATOPHBIX PAOOT OOYYAIOIIMIICS 1EMOHCTPUPYET:
3HAHHUSI: TEOPETUUECKOTO MaTepuaa 1o TeMe paboThl
YMeHHusi: JejaTb 00OCHOBAaHHBIE BBIBOJIbI HA OCHOBAaHUM NMPOBEAEHHBIX UCHBITAHUMA U

pacucToB

BJIaJIeHHe HABbIKAMHU: pa0OTHI C UMEIOIIUMCS 000pYyI0BaHNEM, IPOBEACHUS PACUETOB,
HEO0OXOIMMBIX TI0 IAaHHOM J1abopaTOopHOU padoTe.

Kpurepuu onieHKH BHINOJHEHHSI JIA00PATOPHBIX padoT

OTJINYHO

o0yyJarouuics J1eMOHCTPUPYET:

- BBITMIOJIHEHHYO J1a00paTOpHY10 paboTy B COOTBETCTBUHM C
YCTaHOBJICHHOU (POPMOI1 OTUETA, TOTHOTY OTBETOB HA KOHTPOJBHBIE
BOIIPOCHI, BBIBOIBI 110 paboTe;

BIIAJICET:

- 3HAHUSAMHU TEXHUKHM Oe€30macHOCTH Mo pabore ¢ 000pylOBaHUEM,
TCOPCTUUCCKMM MATCPHAJIOM II0 TEMC pa6OTI)I, 3HaAHUCM MPABUIIBHOI'O
BBITOJIHEHHSI PACYETOB M MOCTPOEHUSI HEOOXOAMMBIX AHarpamu;

HUMCCT HaBBbIKHU:

- CaMOCTOSATENBHOTO MPOBEAEHUS J1aOOpaTOpHON paboOTHI, pacyeToB, MO
ONMCAaHHBIM B JJAOOPaTOpPHON paboTe METOIUKAM.

XOpo1Io

00yyYaroImuics 1eMOHCTPUPYET:

- BBIIIOJIHEHHY1O JJA0OPaTOPHYIO paboTy B COOTBETCTBUU C
yCTaHOBJIEHHOH (OpMOil 0TUeTa, OTBETHI HA KOHTPOJIbHBIE BONIPOCHI,
BBIBOJIBI 110 paboTe;

BJIAJICET:

- 3HAHUSAMHU TEXHUKH OC30MAaCHOCTH IO paboTe ¢ 00O0pyJa0BaHUEM,
TEOPETUYECKMM MaTepHaJoM IO TeMe paboThl, 3HAHUEM MPABUILHOIO
BBITIOJIHEHUSI PAaCU€TOB U MIOCTPOCHUS HEOOXOIMMBIX AHArPaMM;

UMEET HaBBbIKH:

- IpoBeIeHNs 1a00paTOPHOM pabOThI, PaACUETOB, [0 ONUCAHHBIM B
1a00paTopHOil paboTe METOTUKAM.

YAOBJIETBOPUTEIBLHO

o0yyJarouuics 1eMOHCTPUPYET:

- BBITIOJTHEHHYIO J1a00paTOPHYIO pabOTy, OTBETH HA KOHTPOJIbHbBIE
BOTIPOCHI, BEIBOJIBI TI0 padoTe;

BJIAJICCT:

- 3HAHUSAMHU TEXHUKH OC30MAaCHOCTH IO paboTe ¢ 00O0pyJa0BaHUEM,
3HaHUEM TMPABWILHOTO  BBIMIOJHEHUS  pPacyéTOB M  MOCTPOCHUS
HEOOXOIUMBIX JUATPAMM;

UMEET HABBIKH:

- IPOBEJICHHUS PACUYETOB, 10 OMKMCAHHBIM B JIA0OpAaTOpPHOU padboTe
METOJIKAM.

HEyI0BJIETBOPUTEIbHO

o0yyJarouuics 1eMOHCTPUPYET:

- HEOPEXKHO BBITIOJIIHEHHYIO TA00OPaTOPHYIO paboTy B HEMOJIHOM 00bEME,
OTCYTCTBHE 00pabOTKH JaHHBIX U BHIBOJIOB

BIIAJICET:

- 3HAHUSAMH TEXHUKH 0€30MMaCHOCTHU M0 paboTe C 000PYAOBAHHEM.
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4.2.4. Kputepuu OlleHKH BHINOJHEHNSI TECTOBBIX 3aIaHUH

KpuTe HH OICHKH BBINMOJIHCHHUA TCCTOBBIX 33I[aHI/II7[
OTJIMYHO 00yyaroImuics 1eMOHCTPUPYET:
- INpaBUJIbHBIE OTBETHI HA 9-10 BompocoB

XOPOLIO 00yyYaroImuics 1EMOHCTPUPYET:

- TpaBUJIbHBIEC OTBETHI HA 7-8 BONPOCOB
YIIOBJIETBOPUTEIBHO 00yyYaroImuics 1EMOHCTPUPYET:

- TpaBUJIbHBIEC OTBETHI HA 5-0 BONPOCOB
HEYJIOBJICTBOPUTEIIBHO | OOYYarOIUICS 1EMOHCTPUPYET:

— MPaBUJIBHBIC OTBCTEI MCHCC 5 BOIIPOCOB

Pazpabomuux: douenm, Cnupudonosa E.B.

_'_.-L

- (noannce)
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