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1. IlepedyeHb KOMIETEHIMI ¢ YKa3aHHEM 3TANOB UX ()OPMHPOBAHUS B
npouecce ocsoenuss OINOII

B pe3yJabTaTe H3YUYCHUSA OUCHUILINHBI «Tenmo - u XJIAJOTCXHUKA»

oOyuaromuecs, B cooreTcTBUM ¢ ®PI'OC BO mo HampaBieHHIO MOATOTOBKU

19.03.04. TexHosiorusi MPOAYKIIMK W OpraHu3aius OOIIECTBEHHOTO IMUTaHMUS,

YTBEP)KJEHHOTO TpHKa3oM MuHucTepcTBa oOpa3zoBaHusi U Hayku PD or ot

17.08.2020, Ne 1047 dbopmupyloT ciaeayroolne KOMIETEHIIUH, PEACTaBICHHbIE

B Tabnuie 1:

(I)OpMI/IPOBaHI/Ie KOMIIeTEeHIIMH B nmpouecce N3yueHust IMCUHUIIJINHBI

«Temno - u XJAJ0TECXHUKA»

Tabnuua 1

Komnerenus HNuaukatopsl Ortanel Bunpr OneHoYHbBIE

Kox | HaumenoBanue JIOCTHKEHUS dbopMupoBaHUS | 3aHATHN TS CpeACTBa s

KOMITeTEHITUT KOMITCTEHIINHM B | (QOPMHUpPOBAH | OICHKH YPOBHS
mporiecce us chopMUPOBaHHO
ocBoenus OIIOII | kommnereHun CTH
(cemecTp)” u KOMIIETEHITNH
1 2 3 4 5 6

OIIK- | Criocoben OIIK-3.1 pemraer 4 JICKIIHMH, JOKJIa,

3 WCIIOJIb30BAaTh TUTIOBBIC 33]Ia4H 1abopaTopHBI | JlabopaTtopHas
3HAHUS npodeccCuoHalb € 3aHITHUS pabora,
WH)KEHEPHBIX HOU TUIIOBOM pacyer,
MIPOLIECCOB MPHU | AEATEIBHOCTH CUTYyallMOHHAs
pelieHuu Ha OCHOBE 3ajaya,
npodeccuoHallb | 3HaHUH B TECTUPOBAHUE
HBIX 3aJ1a4 U obnactu
AKCIUTyaTaIuu TEIUIOBOH U
COBPEMEHHOTO XOJIOIUIBLHON
TEXHOJIOTHYECKO | 00paboTKH
ro POJIYKTOB
obopynoBanus u | OIIK-3.3 4 JIEKIIUH, JOKJIaj,
pudOpoB crocoOeH nabopatopssl | mabopatopHast

MPUMEHSITh € 3aHATHUS pabora,
KOHKpETHBIE TUIIOBOM pacuer,
THUTIBI TPUOOPOB CUTYyallMOHHAs
JUIS U3MEpPEHUs 3ajava,
OCHOBHBIX TECTUPOBaHUE
napaMeTpoB

TEXHOJIOTUYECK

UX MPOLIECCOB

Pa3TUYHBIX

BUJIOB

TEXHOJIOTUYECKO




ro

000pyIOBaHUS

[K- yIpaBIIseT TIK-4.7 4 JIEKIIUH, JIOKJIa,

4.7 Texymei OLICHHUBAET nabopaTopHsl | 1abopaTopHas
JCSATEIBHOCThIO | (DAaKTOPBI, ¢ 3aHSITHS paborTa,
MPEIIPUATHS BJIMSIFOIIIME HA TUIIOBOM pacuer,
MUTAHUS, IPOIIECCHI CUTYaIlMOHHAsI
OCYIIECTBIISICT OCHOBHOT'O 3ajaya,
TEXHOJIOTHYECKHU | MPOU3BOJICTBA TECTHPOBAHUE
U mporuecc MMUIIEBLIX
MIPOU3BOJICTBA POJYKTOB
PO AYKIHH
00111€CTBEHHOTO
MUTAHUS

IIpumeyanue:

Komnerennusa OIIK-3 takxe popMupyeTcst B X0J€ U3YUCHHS TUCIUILINH:
ITporuieccrl 1 anmaparbl TUIIEBBIX TPOU3BOACTB, PU3HMKA, B XOJI€ BHITIOJIHECHUS U
3aIUTHI BHITYCKHOW KBAIM(UKAITMOHHOMN pabOTHI.

Komnerennus I11K-4 Takxkxe hopmMupyeTcss B X0/1€¢ U3YyUYCHUS TUCITUTUTMHU
NpOXOXKAeHUs MpakTuK: CTaHAapT OpraHUu3aluK MPEANPUIATHIA 00IIECTBEHHOTO
nutanus, OpraHu3anus ¥ TUIAHUPOBAaHUE TPOU3BOACTBEHHOM M COBITOBOM
NESTENbHOCTH TPEeANpUATUid  obliecTBeHHOro mnutanus, (OCHOBbI Ou3HEC-
IUIAHUPOBAHUSA  MPEANPUSITHH  OOIIECTBEHHOTO  NUTaHUSA, [eXHOJIOTHS
OpOAYKIMU  OOIlIecCTBEeHHOro nmnuTanus, OpraHuzanus MOpPOU3BOJCTBA U
OoOCIMy>KMBaHMSI Ha TPEANPUSATUAX OOMIECTBEHHOTO MUTaHUA, MOIyb.
O6opynoBaHue TPEANPUATUN OOIIECTBEHHOTrO MHUTaHUA. MexaHuueckoe,
TEIUIOBOE, TOPTOBOE OOOpYAOBAaHUE MPEANPUSATUN OOIIECTBEHHOTO MHUTAHUS,
TexHoNmoruss U opraHu3alusi JAETCKOro MUTaHMs, TEeXHOJIOrUs U OpraHu3anus
JTUETHYECKOro muTaHus, TexHonorus Oirof 3apyOekHoM kKyxHu, OpraHuzanus
KeuTepunra, TexHonorusa kapBuara, Konaurepckoe npou3BoACcTBO, TEXHOIOTHS
MYYHBIX KOHIUTEPCKUX m3aeauii, Haydnbie 0CHOBBI pa3pabOTKH TEXHOJIOTHHA M
NPOAYKIIMU OOIIECTBEHHOr0 NHUTaHus, TexHojorus OapHOTO cepBHUCAa Ha
NPENNPUSATAN OOIIECTBEHHOTO MUTaHUA, TEXHOJOTHs PEeCTOPAHHOTO CEepBHCA,
Texnonoruss mpoaykroB ¢GyHKIMOHANBHOTO muTaHUs, CTpPyKTypa MHUIIEBHIX
CUCTEM KyJnuHapHOW mnponykuuu, [lumeBbie mo6aBku, OCHOBBI TEXHOJOTHH
KyJIMHApHOW TPOIYKIUMHU, TEeXHOJIOTUS MPOIYKTOB (YHKIIMOHATHLHOTO MUTAHMS,
Texnomorust GapHOrO cepBHCa Ha MPEANPHUITHH OOIIECTBEHHOTO MUTAHUS,
TexHOXMMUYECKUN  KOHTPOJIb  MPOAYKIMH  OOIIECTBEHHOTO  IMHUTAaHWUS,
[IponoBosibcTBEHHAsT 0€30IIACHOCTh C OCHOBaMHU HyTpuuuosoruu, Ilpoueccel u
anmapaTbl OUIIEBBIX NOpou3BOACTB, CaHWTapus W TUTMEHA [UTaHUA,
ABTOMaTHU3UPOBAHHBIE CHCTEMbI YIPABJIEHHS TEXHOJIOTMYECKHUMU IPOLIECCAMU
Ha MPEINnpUATHSIX OOLIECTBEHHOTO MHUTaHUsl, TEeXHOJOTHYECKUE MOTOKH
MPOU3BOJICTB HA MPEANPUATUIX OOLIECTBEHHOro muTaHus, ToBapoBeleHHE
MIPOAOBOJILCTBEHHBIX  TOBApOB, PeknaMHas  JIEATEIbHOCTh  MPEANPUSATHA
00I1IeCTBEHHOTO MUTaHusl, PexkiiaMHble KOMMYHUKAIIUU PECTOPAHHOIO OU3HEca,
[IpousBojicTBEHHBIN y4eT B cdepe OOIIeCTBEHHOro nMuTaHus, BuHnogenbueckas




U alKOTOJNIbHAs TPOAYKIMS CTpaH MHUpa, TEeXHONOTHs MU TEXHUKAa pPabOTHI
Oapucrta, VYueOHas mpakTUKa (O3HAKOMHTENIbHAs1), YueOHas MpaKTUKa
(TexHONoruueckas), [Ipon3BoACTBEHHAS MPAKTUKA: HAYYHO-HCCIICIOBATEIbCKAS
pabota, Ilpom3BoacTBeHHas mpakTHKa (TexHonornueckas), llpegmurmmomuas
NpakTHKa, a TakkKe B XOJC BBINOJIHCHHS W  3allUThl  BBITYCKHON
KBIU(PUKALIMOHHOMN pabOTHI.

2. OnucaHue mokasaresjieil 1 KpUTepHeB OLCHUBAHMS KOMIIETEHIIU I

Ha pa3/inIHbIX 3Tallax ux (l)OpMHpOBaHl/Iﬂ, OIIMCAaHHE HIKAJI OICHUBaHUA

HepequL OICHOYHBIX CPEIACTB

/1

HaunmeunoBauue
OLIEHOYHOTO CpEJICTBA

Kpatkas xapakrepucTuka OLlEHOYHOTO
cpeacTBa

IIpencraBienue
OLICHOYHOI'O
cpenctBa B DOC

YCTHBIN OTYET 1O
1abopaTOpHBIM paboTaM

CPENICTBO, HAIIPABIIEHHOE HA U3yYEHUE
MPAKTUYECKOTO XO0/a TEX WA UHBIX
MIPOLIECCOB, UCCIIEJOBAHUE SIBJIICHUS B
paMKax 3aIaHHOM TEMBI C
MPUMEHEHHEM METOJIOB, OCBOCHHBIX Ha
JIEKIUAX, COMOCTABIICHUE TTOJTYYEHHBIX
pe3YJIBTaTOB C TEOPETUUECKUMU
KOHILIETIIMSIMU, OCYIIIECTBICHUE
MHTEPIPETALMH MOJTyYEHHBIX
pe3ynbTaTOB, OLICHUBAHUE
IMPUMEHUMOCTH MOJTyYE€HHBIX
pe3ylbTaTOB HA NPAKTUKE

TpeOOBaHUs K
YCTHOMY OTYETY I10
nabopaTopHBIM
pabotam

TumnoBoii pacuer

CPEACTBO MPOBEPKU YMEHUI
IPUMEHSITH MOJIyY€HHbIE 3HAHUS 1715
pelIeHus 3a/1a4 ONpeIe]ICHHOTO THIIa
10 pa3/iesly WM HECKOJIbKUM pa3JiesiaM

KOMIUIEKT 3aJaHui
10 BapuaHTam

JIOKJIa

HPOJYKT CaMOCTOSATEIILHOM paboThI
o0y4aromerocs, npeACTaBIsSIOIIUiT
co00i1 KpaTKoe U3JI0KEHUE B YCTHOM
BU/IC TIOJTyYCHHBIX PE3YJIbTAaTOB
TEOPETHUECKOTO aHaIIN3a
OTpe/IeNIeHHOM HayyHO (yueOHO-
MICCIIEIOBATENLCKO) TEMBI, TJIe aBTOP
PACKpBIBAET CYTh UCCIIETyEeMOI
1poOIeMBbl, TPUBOIUT PA3THYHbIC
TOYKH 3PEHHUS, a TAKIKE COOCTBEHHBIC
B3IUISAIBI HA HEe

TEMBI JOKIIAOB

CUTyallUOHHA 3a1a4a

3a/1a4ya MPaKTUIECKOTO XapakTepa,
HATJISTHO JIEMOHCTPUPYIOIIUHN KaKyIO-
1100 TEOPHIO

KOMIIJICKT
CUTYallUOHHBIX
3agaq

TCCTUPOBAHHUC

METOJ, KOTOPBIN MMO3BOJISIET BHISIBUTH
YPOBEHb 3HAaHHWI, YMEHUH U HABBIKOB,
CIIOCOOHOCTEH M IPYTrUX KauecTB
JAYHOCTH, a TAaK)KE UX COOTBETCTBUE
OIpe/IeIEHHBIM HOpMaM ITyTeM aHallu3a
CII0COOOB BBITTOJIHCHHUS

0OaHK TECTOBBIX
3aJlaHuH




3aJIaHUNA

00yJaroUMUCS psijia CIEIUATbHBIX

IIporpaMmmMa oueHMBAHUS KOHTPOJMPYEMOH TUCUMILIUHBI

Tabmuna 3
Kontponupyemsie Kon
No pasnensl KOHTPOJIUPYEMOU HaunmenoBanune
n/m (TembI KOMIIETECHIIUU OLIEHOYHOTO CpPEJICTBA
JMCHUTUIAHBI ) (unu ee yacTu)
1 2 3 4
1 | TemnorexHuka .
(OTTK-3) Hoxnana, TumoBo# pacuert, 1aboparopHas
(ITK-4) paboTa, cuTyaliuoHHas 3aja4a,
TECTUPOBAHUC
2 | XosoauiapHas .
TexHIKA (OTIK-3) Hoxnan, TumnoBo# pacuert, 1aboparopHas
(TTK-4) paboTa, cuTyaliuoHHas 3aja4a,

TECTUPOBaHUE

Onucanne nokasaresed 1 KPpUTEPUEB OLCHNBAHNA KOMIIETCHIMIA 110
aucuumInHe «Tenno-u XoJ0AWIbHasA TEXHUKA» HA Pa3JIMYHBIX 3Tanax ux
¢popmupoBanus,
OnHCaHMe KA OUeHUBAHUSA

Tabmnuua 4
Kon Nuaukaropsl [TokazaTenu ¥ KpUTEPUH OTIECHUBAHUS PE3YIHTATOB OO0YUCHUS
KOMITETEHIN | JTOCTHKEHUS HIDKE MOPOTOBBIH MIPOJIBUHYTHI BBICOKHI
U, ATAIbl KOMIIETEHIIN OPOTOBOTO yYpOBEHb i ypOBeHb YpOBEHb
OCBOCHHUS u YpOBHS (ynoBieTBopuT |  (XOpOIIO) (oTHM4HO)
KOMITIETEHIIH (HeynoBneTBOpH €JIbHO)

u TEJIbHHO)

1 2 3 4 5 6
OIIK-3, OIlK-3.1 oOyyJaronuics oOyyJaromnuiicss | oOy4aronuiic | oOydJarommiics
4 cemectp pemraer HE 3HAET | JIEMOHCTPHUpYE | 5 JEMOHCTpUpYE

TUIIOBBIC 3HAUUTEIbHON T 3HAHUS JEMOHCTPUPY | T 3HAHHE
3a1a4u 4acTH TOJIBKO €T 3HaHHe MaTtepuana
PO(ECCHOHA | IPOrpaMMHOTO | OCHOBHOTO ycTpoiicTBa, | (TeopeTHuecku
JIbHOM MaTepuana, MaTepuaia, HO | IPUHIHUIIA € OCHOBBI
ACATENBHOCT | TIOXO HE 3HaeT NEHCTBUS U TEeIUIo- U
U Ha OCHOBE | OPHEHTUPYETCsS | JeTaleH, KOHCTPYK- XOJIOIUITbHOMN
3HaHUU B B JIOTIyCKaeT LHOHHO- TEXHHUKH),
obmactu MaTepuane(Teop | HETOYHOCTH B | TEXHOJIOTHYE | MPAKTUKU
TEIIOBOH 1 €TUYECKUe bOpMYITUPOBK | CKHX OCO- MPUMEHEHUS
XOJIOMUIIBHON | OCHOBBI ~ TEIUIO- | axX, HAapyIIaeT OeHHocCTel marepualna,
00paboTKH u JIOTUYECKYIO TEXHUYECKUX | MCUEPIIBIBAOII
IIPOJTYKTOB XJIAJIOTEXHHUKH), | MOCTEeI0BATENb | CPEACTB Ui | € U
HE 3HAET | HOCTh B TEIJIOBOM U MOCJIEe10BATENb
MPAKTHKY U3JI0KEHUN XOJIOAWJIBHON | HO, YETKO U
MPUMEHEHUS MPOrPaMMHOTO | 0OpabOTKHU JIOTUYHO
MaTepuana, Marepuaia CEIbCKOX03sl | M3JIaraer




JIOITyCKaeT HCTBEHHOU Marepuail,
CYIIECTBEHHBIE OPOAYKIHH, , | XOPOIIO
OIIMOKH HE JIONYCKAET | OPUEHTUPYETC
CYIIECTBEHH | 51 B MaTepuaie,
BIX HE
HETOYHOCTEW | 3aTpYyIHAETCS
B €0 C OTBETOM TIpH
U3JI0KCHUN BUJIOW3MEHEHH
U 3aJaHnui
OIIK-3.3 HE 3HaeT B IIEJIOM B IIEJIOM oOyuaromuics
cniocoOeH KOHCTPYKIMOHH | YCIIEIIHOE, HO | YCIIEUIHOE, JEMOHCTpHUpYE
IPUMCHSITH o- HE CUCTEMHOE | HO T 3HaHUE
KOHKPETHBIE | TEXHOJIOTHYECKH | yMEHHE coJieprKalliue | Marepuana,
THUIIBI € 0OCOOEHHOCTH | MCTIOJIb30BaTh | OT/ENbHBIC chopMHpoBaH
prudopoB npuOOpoB AJst npuOOpsI 111 | MPOOETIBI, HOE YMEHUE
TUIst U3MEpEHUs U3MEpEHUs yMEHHE MCTIOJIb30BAaTh
W3MEpEHUs OCHOBHBIX OCHOBHBIX UCTIOJIB30BAT | IPUOOPHI s
OCHOBHBIX apaMeTpoB napamMeTpoB b IPUOOPHI W3MEpEHUs
napaMeTpoB | TEXHHUYECKUX TEXHUYECKUX | JUIA OCHOBHBIX
TEXHOJIOTHYE | CPEJACTB IS CPEICTB AJIst WU3MEpEHUS napamMeTpoB
CKHUX TETUTOBOH | TETUTOBOH | OCHOBHBIX TEXHUYECKUX
MIPOLIECCOB XOJIOJUIIBHOU XOJIONWIBHOW | MAPaMETPOB | CPENCTB IS
Pa3IMYHBIX 00paboTKn 00paboTku TEXHUYECKUX | TETUIOBOM U
BHJIOB TTUTIEBBIX MTUIIEBBIX CPEICTB U | XOJIOAMIBHOMN
TEXHOJIOTHYE | TIPOIYKTOB, MIPOJIYKTOB TETIJIOBOM U 00paboTku
CKOTO JOTTYCKaeT XOJIOJUIBHON | MHILEBBIX
000py/I0BaHU | CYIIIECTBEHHBIC 00paboTKu MIPOJIYKTOB,
s ook, MUIIEBBIX MCYEPIBIBAIOL]
HEYBEpPEHHO, C MPOJIYKTOB eu
00JBIINMHU MOCJIEZIOBATENh
3aTpyIHEHUSIMU HO, YETKO U
BBITIOJTHSIET JIOTUYHO
CaMOCTOSITEJIbHY u3jaraer
10 padory, Marepuan,
OOJIBIIMHCTBO XOPOLIO
3a/laHuH, OPUEHTUPYETC
peyCMOTPEHH g B MaTepuare,
BIX TIPOTpaMMOit HE
JUCIUTLTAHBL, 3aTpyaHSETCS
HE BBINOJHEHO C OTBETOM TMpHU
BUJIOM3MEHEHU
U 3aJaHui
[1IK-4, T1IK-4.7 HE 3HAEeT oOyuatomuiics | oOyyatomnuiic | obyuarouuiics
4 cemectp OLICHUBAET 3aKOHBI JNEMOHCTpUpYE | o JIEMOHCTpUpYeE
(bakTopsl, TEPMOJIMHAMUKH | T 3HAHUS JEMOHCTPUPY | T 3HAHHE
BIIMSIIOIIME , CIIOCOOBI TOJIBKO eT 3HaHue MaTepuana,
Ha MpOLECChl | epeaayu OCHOBHOTO TEOPETUYECK | BIaJeeT
OCHOBHOT'O TEIUIOTHI U UX MaTepuaia, HO | UX OCHOB MPAKTHYECKUM
IPOM3BOJICTB | 0COOEHHOCTH, HE 3HaeT TEeII0-U U puéMaMu U
a MUIIEBBIX crocoOBl JeTanei, XOJIOAUIIBHOM | METOJaMU
MIPOJYKTOB TETIOBOM U JIOTTyCKaeT TEXHUKH, HE | pacdera u
XOJIOJUJIBHOU HETOYHOCTH B | IONyCKaeT MPUMEHECHHUSI




00paboTku
MPOJYKTOB U UX
0COOEHHOCTH,
JOTTYCKaeT
CYIIECTBECHHBIC
OIINOKH,
HEYBEpPEHHO, C
0OIBIINMU
3aTpyTHCHUSIMU
BBITOJTHSICT
CaMOCTOSITEIIbHY
10 pabory,
OOJIBIIMHCTBO
3aIaHuMH,
IPETyCMOTPECHH
BIX ITPOTpaMMOM
JUCITUATIIAHBI,
HE BBITIOJIHEHO

(bopmMynupoBK
ax, HapymaeT
JIOTUYECKYIO
II0CJIeIOBATENb
HOCTb B
U3JI0KEHUU
[IPOrPaMMHOI0
Marepuaia

CYILIECTBEHH
BIX
HETOYHOCTEH
B €ro
H3JIOKECHUHT

TEXHUYECKUX
CpPEICTB
TEIIOBOM U
XOJIOIUIBLHOM
00paboTku
CEIbCKOXO03SIC
TBEHHOM
NpOAYKIMH,
HCYEPITBIBAIOLL
eH
IIOCJICIOBATEIIb
HO, YETKO U
JIOTUYHO
H3JIaraet
Marepuail,
XOPOILIO
OPUEHTHUPYETC
s B Marepuae,
HE
3aTPYyIHAETCS
C OTBETOM NP
BHION3MEHEHH
¥ 3aJTaHuH




3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIH UHbIE MATEPHUAJIbI, HEO0X0IUMbIE
JJIS OEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) ONbITA 1eATEJIbHOCTH,
XapaKTepU3yKUIHUX 3TANbl JOPpMHUPOBAHMS KOMIIETEHIUII B polecce

OCBOCHMSI
o0pa3oBaTeJIbHOM MPOrPaMMBbI

3.1. loxaaaml

Vmenus u nasviku, Ha ¢hopmuposanue KOmopvix HANPABIEHO GbINOIHEHUE
0aHHO020 8uOa pabom. BBHINOIHEHUE YCTHOTO JOKJIA/Aa B MOJIHON Mepe pacKphIBaeT
TBOPUECKUIA TMOIXOA OOYYaIONIMXCS K CaMOCTOSTEIbHOM NPOpadOTKE HOBOTO
Marepuana, TIO3BOJISIET  OICHUTh  CTENMEeHb  TOTOBHOCTH  ydalluxcs K
CaMOCTOSITEILHOMY BBIOOpPY aKTYalbHBIX TMPOOJEM IUCHUIUTMHBL. JlaHHBIA BUI
TBOPUECKOH  pabOTBl  MO3BOJSIET  OOYYAIOUIMMCSI  OBJAJeTh  HaBBIKAMH
CHCTeMaTH3allid MaTepuana, pa3BUBacT yMEHHE KOHKPETH3HPOBaTh, 0000IIATh U
u3jaratb HHGOPMAIIHIO.

Pexomenmyemasi TeMaTHKa YCTHBIX JOKJIQJO0B IO TUCIMIUIMHE TMPUBEIACHA B
Tabnure 2.

Tab6auua 2
TeMbl T0KJIA10B TPH H3YyYEHUH AUCITHILTHHBI
«Temio - 1 XJIaJIOTeXHUKA»

No
i Temsl nokmanoB

1 2

1. TemmepaTtypa: npubOpsI U CIOCOOHI €€ U3MEPECHHUS.

2. JlaBneHnue: mpuOOPBI U CIIOCOOBI €T0 U3MEPEHUS.

3. 3aKOHbBI TEPMOJIMHAMUKH.

4, Buibl TemnooOMEHHBIX anmapaToB U UX UCIIOIb30BaHNUE.
S. TpeOGoBanus mpeabABIIEMbIe K XOJIOAMIHHBIM areHTaM.
6. Tennon30as1MoOHHBIC MaTEPUAIIBI.

7. Toprosoe xon01uIEHOE 000PYAOBAHHE.

8. XonoamibHOE 000pyI0BaHNE TIEPePadaTHIBAIONTUX MPEITPUSITHIA.
Q. XonoaminbHOE 000pYyI0BaHUE TSI XPAHSHUS U TIPOJAXKH.
10. XO0N0IUIIbHBINA TPAHCIIOPT.

3.2. JlabopaTopHas padora

TemaTtnka maGopaTopHBIX pabOT YCTAaHABIMBAETCS B COOTBETCTBHH C
paboueil mporpaMMoi AUCUUIIIIUHEI.

[lepeuyenb TeM 1a00PATOPHBIX padOT:

ITonBecHol koOHBe#ep, ero aeraiu W y3abel; CpencrBa IUid JTOCTaBKHU



MOJIOKa, pe3epByaphl O0OIIEro W crenuasbHoro HaszHaueHus; Hacocer s
MOJIOKAa H MOJIOYHBIX TPOAYKTOB; | OMOTreHM3aTOpbl, TOMOTE€HH3ATOPHI-
MIaCTU(UKATOPHI; CENMapaTOpPbI-CIUBKOOTACTUTENH; MaclIONu3roTOBUTENN U
Macli000pa3oBaTeu.

Tematuka mabopaTOpHBIX pabOT YCTaHOBJIEHA B COOTBETCTBUU C
cojiep>kaHreM paboyeit mporpaMmal.

KonuuectBo BapuanToB 3ananuii - 20.

JlabopatopHbie paOOThI BHITIOJIHSIOTCS B COOTBETCTBUU ¢ MeTOANYECKUMU
yKa3aHUSMHA TIO BBINIOJHEHHWIO J1TA0OpAaTOpPHBIX paboT MO  JUCIHILIAHE

«Texnomoruyeckoe 060pyI[OBaHI/IC>>

3.3. Tunosoii pacuer

TemaTtvka THUMOBBIX pAacyeTOB yCTaHOBJIEHA B COOTBETCTBUM C
cojiepKaHreM paboueil MporpaMMmBl.
KonnuecTBo BapuanToB 3amanuii - 99,
[Tpumep ogHOTO M3 BapHMaHTOB THUIIOBOT'O pacyeTa:
TunoBoii pacuet «PacyueT K0KyXoTpyOUuaTOro Terio0OMEHHHUKA
PaccuutaTh TOpPU3OHTANBHBIN KOXYXOTPYOUaThI TEIJIOOOMEHHHK, B
TpyOHOM IPOCTPAHCTBE KOTOPOTO IMPH JaBIeHUU P1 IBUKETCS TEIIOHOCUTENb
«l» co cpemHeil CKOpOCThIO 1. TemnoHocutenb «l» oxiaxkgaercs
(HarpeBaeTcsl) OT HaYaIBHOM TeMIiepaTypbl tH1 40 KOHeuHOM tk. B MexTpyOHOE
IPOCTPAHCTBO TEITIOOOMEHHHUKA TMOJACTCS TEIUIOHOCUTENb «2)» TPH J1aBICHUU
P,. TemmnepaTtypa TEIUIOHOCUTENS «2» HU3MEHSIETCA OT HadajdbHOW  th2 10
KoHeuHOH tx;. TpyOsl B TemmooOMEHHUKE CTajJbHBIE C HE3HAYUTEIBHOU
KOppO3HUeH, pacroiokeHne TpyO MaxMaTHoe.
['eomeTpuueckne pa3Mepbl TEMI000OMEHHHKA:
nuameTp koxyxa D, mwM;
auametp Tpyo dx 5, MM,
o01mee gucio Tpyo N;
mHa TpYO L, M;
YHUCJIO XOJ0B B TPYOHOM MPOCTPAHCTBE Z;
TJI0IIa b TOBEPXHOCTH TemnoobmMeHa F, M2,
TpeOyercs onpenenuTh:

CPCAHIOIO PA3HOCTDb TCMIICPATYP MCKAY TCINIOHOCUTCIISIMU,
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CPEHIOI0 TEMIIEPATYPY KaKA0rO TEIUIOHOCUTEII;

TEIIO(QHU3NYECKUEe CBOMCTBA  TEIJIOHOCHTENEH MpU HUX  CPEIHUX
TeMIeparypax;

MacCOBBIN U 00BEMHBINA PACX0J TEINIOHOCUTENS «1»;

TEIUIOBYIO HArpy3Ky amrapara;

MacCOBBIM U 0OBEMHBIN PacXo/ TEIJIOHOCUTENS «2»;

CPEIHIOI0 CKOPOCTh TEMJIOHOCUTENS «2%;

3HaueHue Kpurepus PelHoibACAa W pEeXUM  JIBWKECHUS  KaXI0TO
TEILIOHOCUTEIIS;

pacu€tHble  KOA(P(OUIMEHTHl TEIUIOOTAAuYd CO  CTOPOHBI  KaXKIO0Tro
TEILIOHOCUTEIIS;

pacu€THbIi KO3 GUIIMEHT Terionepenaun 6e3 yuéra 3arps3HeHU CTEHKH;

pacu€THbBIN KOA(P(UIMEHT TerIonepeiadl ¢ YI4ETOM 3arps3HEHU CTEHKY;

TEMIIEPATyPy CTEHKHU CO CTOPOHBI KaXKJI0TO TEIUIOHOCUTEIIS;

YTOYHEHHBIN KO3 PUIIUEHT TeTuIonepeaayu;

TpyOHOE TPOCTPAHCTBO TEIIOOOMEHHHKA MexTpyOHOE
TCTITOHOCHTEID Py, b, i, O1, TEIUIOHOCUTEID «2»
«1» MIla °C °C M/c
YA

1| Awmmax(ras) | 030 | 100 | 5 | 60 | 22A4%-mblipactsop

NaCl

[IpocTpaHncTBO ['eoMeTpuueckue pazmepol

Ne TEINIOOOMEHHHKA TEIIOOOMEHHHUKA

Py, MITa | thp, °C | tk2,°C | D, MM | dX 3, MM n |[Lim|Z|F ™
1 0,20 -15 -5 500 20x2 202 | 3,0 | 2| 38,0

[Iprmep 0IHOTO M3 BapUAHTOB TUIIOBOI'O pacydeTa IO TeMe «XOJIOAWIbHAs
TEXHUKA»!

3ajmaHue: paccuuMTaTh TOJIIMHY CIOS TEIUIOM3OJSIUU [ Hapy>KHOU
CTEHBI, MIEPETOPOJIKUA C OXJIAXKIAEMOM KaMepou, NEPErOPOAKH C KOPUAOPOM, a
TaK)Ke MOKPBITUS U 1oJia. OKPYIIIUTh MOJTYUYEHHYIO BETUYUHY JI0 CTAHAAPTHOIO
3HaueHus.  PaccuuTtaTh ~ 3HaueHHWE ~ JEUCTBUTENBHOTO KO3 uIueHTa
TEIUIoNEepeaaun.

Pacuer npoBOAUTCS UHIUBUAYAIBHO KaXIbIM 00YyYaIOUMCS B 3aBUCUMOCTH OT
BapUaHTa, YKa3aHHOI'O B TaOIMUIAX.
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HMcxonHele naHHbIE.

[Tocnenn | Temnepary | YcioBus [Ipennocnenn | TennouzonsaunoHH | YcnoBus
ag uudpa | pa Bo3ayxa | QUPKymsanu | s nudpa bIif MaTepuan PacnoJIoKeHn
mmdpa B Kamepe U Bo3/ayxa B | mudpa A
L oC Kamepe XOJIOIWIIBHUK
OB
ITenonnact
1 -20 VYmepennas | 1 MOJIMBUHUJIXJIOPUAH
piii [IBX-1
ITenonomucTupos B uepre
2 -25 Cnabas 2 [CE-C ropoza
NuTeHCcuBH Henomnact
3 -35 as 3 (deHobHO-
pe3onbHbiit OPI1-1
Ilenononuyperan
4 -2 YwMmepennas | 4 MY-3C
5 -18 Cnabast 5 Punop
B npuropone
6 o5 HNHTencuBH 6 MuHepanoBaTHbIE UTH CObCKOR
aA TUTHTRT MECTHOCTH
ITenomnnact
7 0 Ywmepennas | 7 MOJIMBHHUIXJIOPUIH
bt [IBX-2
8 2 NuTeHcuBH 8 [ImuTe!
ast MIEPIUTOTEIICBBIC
ITenomnact
9 0 YMmepennas | 9 MOJIMYPETAHOBBIN B uepre
TI1y-101 ropoAa
[TenonosmcTuposn
0 -2 YwMmepennas | 0 [ICE-C
TaOmuua 2
VcxonHble JaHHbIE
[Tocnennsisa mudpa MecTo pacrionoxenus | Temieparypa Temmneparypa
mudpa OpeANpUATH CpEJIHETOOBAS teroC pacyeTHast LaoC
1 2 3 4
1 AcTpaxaHb 9,4 34
2 Wpkyrck -1,1 29
3 CaparoB 53 33
4 Cankr-IlerepOypr 4,3 27
5 Tomck -0,6 29
6 Coun 13,4 28
7 Boponex 54 33
8 Camapa 3,8 32
9 MockBa 4.8 30
0 HoBocubupck -0,1 30

BapuanTt ompenensercs AByMs MOCIEIHUMHU IMdpamMu HOMEpA 3a4€THOU

kamwKku. KommuectBo BapuanToB — 100.
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A [ Texsononmeckatit
" zex i
Kopuaop

T

Kamepa Camepa [
B xpaHesHt {,-no Ba
1=-18°C pHaHTy

T

0
Cxema pacrosIoXKeHHUsl KaMep NPeICTaBIeHa Ha PUCYHKE BBIILIE.

KoHcTpyKinu orpaxaeHuii X0JIOAUIBHBIX KaMep MPEACTABICHbl HA PUCYHKAX
HIXKE.

) <§§ . |

i =55 w"i = 7] .
S -

5 "4? - /A

: SS<EH - -7
= R 4 —
o 1 @ - P

i 1% "‘?: -

i ' "‘4? -7

o s

a) HapyxHast cTeHOBas IMaHelb: 0) BuyTpeHHsis cTeHOBas MaHEeNb:

- IITYKaTypKa 10 METa/NINYECKON CeTKe - MaHeJb U3 KepaM3UTOOEeTOHA

- TeTUIOU30JISA U - TApOU30JISAIMSL

- MapOU30JIALUS - TETJIOU30JISIHS

- TSDKEJBIA OCTOH - ITYKaTypKa M0 METAJUIMYECKON CETKE
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B) [lokpbITHE OXJ1aK/1a€MBIX TOMELIEHU!

- TUAPOU30JISIUSA

- OETOHHAS CTSDKKA 10 METAJNIMYECKOM CETKE
- TapOU30JISALUS

- TETIJIOM30JISIH

- JKeJIe300eTOHHAs IINTA

- MOHOJIUTHOE OETOHHOE MOKPHITHE

- MOHOJIUTHOE O€TOHHOE MOKPHITHE

r)[1oJb1 OXJTaXKTaeMBIX TTOMEIIEHUN:

14
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3.4. CutyaunoHHble 331a4u (MUCbMEHHBIH OMPOC).

CutyanlMOHHBIE 3a7a4d HOCST MPAKTUYECKUN XapakTep, YacTo [JIsi UX PEIICHHS
HEOOXOJMMO HCIOJIb30BaTh 3HAHUSA HE TOJIBKO MO JAHHOW IJUCHUILUIMHE, HO W IO
JIPYTUM YYEOHBIM AUCITUTIIIMHAM.

3AJJAYA Ne 1.

OnpenenuTh €MKOCTh KaMepbl XOJOJIUIbHHMKA JJIsI XpaHEHHs CyONpoayKTa B Tape,
€CIli TPY30BOH 00BEM KaMephl paBeH 2 M.

3AJJAYA Ne 2.

OnpenenuTh TPY30BOM 00BEM KaMepbl Uil XpaHCHUS 30 Kr MOpOXKEHHOM
ITHIIBL.

3AJJAYA Ne 3.

Onpenenuts kputepuii Oypbe, €cau  TeMIeparypornpoBogHocTs a = 0,0004 m? / u,
POJIODKUTENIBHOCTh OXJIAXKIACHUS MPOAyKTa T = 75 MuH, ToamuHa npoaykra 0,5
M.

3AJAYA Ne 4.

Omnpenenuts  kpuTeput  Dypbe I8 TPOAYKTa  HIKE  KPHUOCKOTHYECKOMU
TEMIIEPATYpPhl, €CIU MPOJAOKUTEILHOCTh 3aMOPAXMBAHUS MPOJYKTa COCTaBIsET 3
4y, auameTp npoaykra 10 cm.

3AJAYA Ne 5.

[lycts mMeeTcs 1UIacTMHA, M KOTOpOM TonmuHa mnpoaykra 0,4 M, HavagbHas
Temneparypa Tnpoaykta t, = 35 °C, Temmeparypa okpysxkaromeii cpeast t. = 5 °C,
TEMIEPATypPOIPOBOTHOCTD a =0,0005 m? /u. Onpenenuts TeMIEPaTypy B TOUKe
x =0,05 M yepe3 8 4y mocie Hayaja OXJIAKIACHUS.

3AJAYA Ne 6.

[TycTh MMeeTcs MIACTHHA, I8 KOTOpOH TommuHa rmpoaykra 0,26 M, t, =40°C, t. =
39C, a=0,0005 m?u4. Onpenenuts TemmepaTypy B Touke X = 0,06 M uepe3 4 u
nociie Havaja OXJIaKIEHUS.

3AJAYA Ne 7.

OnpenenuTs TEIIONPUTOK OT 3aMOPOKEHHOM NTULBI B  XOJOJUIBHUKE €MKOCTHIO
kamepsl B 14 1. CyTtouHoe mnocTyruieHue nTulbl 18 % OoT eMKocTH. t mocTymnarouien
nruisl = -4 °C;  t Bosayxa kameps! = -18 °C.

3AJAYA Ne 8.

OnpenenuTs KOJIMYECTBO TEIJIA, OTBOJAMMOrO OT MOPOXEHHOM TOBSIAMHBI B
XOJOAWIbHUKE €eMKOCThI0 kKamepbl B 60 kr. CyrtouHoe mnoctyrmieHue msica 8 % ot
eMKocTHu. tmoctynatomero msica = — 8 0C; t Bozmyxa kamepsl = — 20 0C.
SAJAYA Ne 9.

OnpenenuTs TEIIONPUTOK OT 3aMOPOKEHHBIX CYONpPOIYKTOB B  XOJIOAUJIBHUKE
eMKOCThI0 Kamepbl B 16 T. CytouHoe mnocrtyruienue npoaykra 18 % ot emkoctu. t



nocrynatomiero npoxykra = -3 °C; t Bosmyxa kamepsl = -18 °C
3AJTAYA Ne 10.

OmnpenenuTs KOJWYECTBO  TEIUIA, OTBOJAMMOIO OT MOPOXXEHHOM CBUHUHBI B
XOJIOMWIIBHUKE €MKOCTh0 Kamepbl B 120 kr. CyrtouHoe moctymieHue msca 8 % ot
eMKocTH. t mocTynaromero msca = —6°C; tBosmyxa xamepsr = — 18 °C,

3AJJAYA Ne 11.

OmnpenenuTs TeMIEpaTypy B ILEHTPE OXJAKICHHOTO TPOJAYyKTa [JIsi  PHIObI
(utactuna), TonmuHa miacTuHb 0,05 M, MPOAOKUTENBHOCTh OXJiaxaeHus 30 MuH,
HauanbHas TemmnepaTypa mpoaykra 15 °C, temmepartypa cpemsl (Bozmyxa) 2 0C,
TEMIIEPATYpPONPOBOAHOCTh, Kodhduiment rterootaaun o =210.

3AJJAYA Ne 12.

Paccuntath TPOMOIKUTENIBHOCTh 3aMOpPAXKHMBAHUSI TMPOAYKTA, €CIM HM3BECTHBI: BHJI
MPOJIyKTa — CBUHUHA, (DU3M4. MOJENb — LUIUHADP, XapakTepHbid pasmep 2R= 0,06 wm;
KOHeuHasi TemmepaTypa npoaykra = -17 °C; Temmeparypa oxnaxjaromei cpembl = -
33 °C, nauanbnas Temneparypa npoaykrta = 21 °C; Bun

OXJIAXKJIAIOIIEH Cpeabl — BO3/yX; Macca MpoayKTa — 35 Kr.

3AJAYA Ne 13.

OnpenenuTh Tpy30BOM 00BEM KaMepbl [JIsi XpaHEHUs 50 Kr MOPOKEHHOM
TOBSIIUHBI.

SAJAYA Ne 14.

PaccuuTtaTh NpOOMIKUTENBHOCTh 3aMOpPAXKUBAHUSL TMPOJYKTA, €CIM W3BECTHBI: BUJ
NpOAyKTa — NTUIlA, (U3UY. MOJENb — IUIACTHHA, XapakTepHbld paszmep 2R= 0,02 w;
KOHEYHas TemmepaTypa mpoaykra = -18 °C; temmepaTypa oxmaxknmaromeil cpemsl = -
35 °C, nauaneHas Temmneparypa mnpoaykra = 23 °C; Bux oxmaknaromei cpeasl —
a30T; Macca MNPOJYyKTa — 25 K.

3.5. TecToBble 3a1anusi (MUCbMEHHBIN OMPOC)

ITo aucuumimue «Temno-u XoJIOAWUJIbHAs TEXHUKA» IPEIyCMOTPEHO IIPOBEIICHUE
CJIEIYIOUIUX BU0B TECTUPOBAHMS : MTMCHMEHHOE.

[TucekMeHHOE TECTUPOBAHHME MPOBOJUTCS IOCIE€ HM3YYEHHs OIPEJCICHHOrO pasjeia
JTUACIUTLIUHBI.

Llenv mecmuposanus: yYrayOWThb, CUCTEMATH3UPOBATh M 3aKPEIUTh TEOPETUYECKHUE
3HAHUS 00YYaAIOIIMXCS; TPOBEPUTH CTEIIEHb YCBOCHHUS OJTHOM TEMBI UJIU BOIPOCA.
Pe3ynpTarhl TECTHPOBAHUS YUYUTHIBAIOTCS TIPU MPOBEACHUH PYOEIKHOTO KOHTPOJIS.
OO0beM OaHKa TECTOBBIX 3aJaHui — 59.

HpI/IMepr TECTOBBIX 3ananni’1 no teMe «TemiorexHuka»
1. Ha3oBuTe TEPMHUYCCKHUE MMapaMETPbI COCTOAHUI.
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1. macca, MIOTHOCTB, y/IEJIBHBIN BEC

2. naBiieHue, yeabHbIA 00bEM, TEMIIEpATypa

3. paboTa, TeII0EMKOCTh, TEIJI0Ta

4. MonexkyJsgpHas Macca, 00beM, ra3oBas MOCTOSHHAS

2. YpaBHeHHe COCTOSIHMS M1€aTbHOI0 Ia3a

1.P]_ 'V]_ =P2 'V2

P_p
2 P po
3. PV =mRT

I =R T In-2
4, Vi

3. Yemy paBHa padoTa B H30XOPHOM mpouecce?

L=m-RT -ln&
1, V1

2. L =0

3L =m -P (V2 - Vl)

m
L=""" (P V- Py -V
" 1 (B1Vi-P2 Vo)

4. JIlsis KaKoro mpouecca cnpaBeAJinB0 COOTHOIICHUE
1. m300apHBIH

. U30XOPHBIN

. I30TEPMUYECKUI

. aana0aTHBIMN.

(62 N "N S B ]

. Kakoii 1uHmneil n3o0paxken aguadaTHblii npouecc?

1.1-2
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2.34

3.56

4.7-8

6. B u300apHom npouecce Temneparypa raza npu pacliMpeHuu:

1. ymensbiaercs

2. ocTaeTcst NOCTOSTHHOM

3. yBEJIMYUBAETCS

4. paBua 0

7. Yemy paBHO U3MEHEHUE BHYTPEHHE! JHEPIrUM B H30TEPMUYECKOM
npouecce?

1.AU =¢y (T - Ty)

2 AU =0

3 AU =c, (T2 - Ty)

4 AU=c, (T1- Ty)

8. Uemy paBHO KOJIHYECTBO TEIJIOTHI B aAMa0aTHOM mpoiecce?

1.4=¢y (T - Ty)

2.94=0

9.9 =cp (T2 - Th)

qg=R-T -lni
4. Py
9. Kakoe cooTHOIIeHNE BepHO?

Cp Cp Cp Cp
1. “v>12.v<13.v=14.v=0

10. AHanuTHYeCKOe BbIPa:KeHHe MEPBOro 3aKOHA TEPMOANHAMMKH:

1 PV=mR T
9 Py Vi =P, V3
3 4=cp (Ta-T)

4,9 =AU +]

le/lMepbl TECTOBBIX 3az1aHm71 mo TemMe «XOJIOIII/I.]'I])Haﬂ TEXHHKA»:
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1. K ocHOBHBIM mpoueccaM XoJ0AWIbHOM TEXHOJOTMH OTHOCSTCS:
: Paamopaxxusanue

: KprokonuentpupoBanue

: CyOnumanuoHHasi Cylka

: Kpuopaznenenue

2. CyroyHOe mOCTYIUICHHE JACPeBAHHOM Tapbl OT CYTOYHOrO MOCTYILICHUSA
NMPOAYKTA B CPEeIHEM COCTABJIACT:

:20%

:10%

: 30%

- 40%

: 50%

3. ApdexT [MeabTbe UCTIOIB3YETCH IJIA:
:CyllKy NpoayKTa

:OxJTax1eHus TPOIyKTa

:YBIIOXXHEHUS MPOTYKTA

:ITactepuzanmu npoaykra

4. [Ipon3BOAUTEIbHOCTH BUHTOBBIX KOMIIPECCOPOB PeryJjupyeTcs B 1MaNa3oHe:
1 15+100%

: 5+100%

: 10+100%

: 20+100%

: 25+100%

5. CyrouyHoe mNOCTYyIUIEHHME CTEKJISIHHOW Tapbl OT CYTOYHOIO0 MOCTYIJIEHUSA
NMPOAYKTA B CPeIHEM COCTABJIfACT:

1 20%

:10%

1 30%

: 40%

: 50%

6. KoappuuueHT TeMIONMPOBOAHOCTH TEIUIOU30JISIMOHHBIX MAaTEPHUAJIOB CpelIHel
3¢ PeKTUBHOCTH JIC)KUT B IHANIA30HE:
:0,045 B1/(M*K) u MeHbl1e
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£ 0,045 +0,080 Br/(M*K)
10,080 +0,180 Br/(M*K)
1 0,18+0,350 Br/(M*K)
: 0,350+ 0,450 Br/(M*K)

7. K Term1ou30/IMOHHBIM MAaTEePUAJIAM TEPMOIJIACTUYHOI0 TUIIA OTHOCATCS:
: [leHOMONMMBUHWIIXIIOPU T

: llenonmonuyperan mapku I1Y

: [lenononuctupon mapku [1C

: Pumop

: CTeknoBara

: ACOOBEpPMUKYIIUT

8. K TemioM30JAIHOHHBIM MATEpPHAJIaM OPraHUYeCKOro TMPOUCXOKICHUSA
OTHOCSITCH:

: Punop

: MunepanbHasi BaTa

: Ilenononuctupon mapku [1C

: [llmakoBas Bata

: CrekyioBaTta

: 'mapouson

9. K mapo M ruapou3ojsiiMOHHBIM MATEPHAJIAM C OPraHUYeCKOd OCHOBOM
OTHOCHATCH:

: [lepramun

:PyGepoun

: 'mapowuson

: butym

: @onpromsoi

: Crexiiopybepona

10. PacueTHasi TeMmepaTypa Hapy:KHOT'0 BO3/AyXa ompeeasieTcs no ¢gopmyJie:
.t =04t +06-t

p.mec

t =06t +04-t

cp.mec

cp.Mm.

.t =04-t, +06-t

.t =08t +06-t

cp.mec
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.t =06-t, +0,6-t

p.mec

3.6 IIpome:xkyTOUHASI aTTECTALUS

Bua npomexyToyHoM aTTecTalyy - 3a4eT

[enbto mpoBeAEHUS] TPOMEKYTOUYHOM aTTECTALIUM SIBJIAETCS KOHTPOJb 3HAHUI

o6yqa10mer00ﬂ IMOJIYUYCHHBIX B IMTPOUCCCE N3YUCHHA TUCLHUIIIINHBI.

[IpakTrueckue (pacyeTHbIC) 3aJJaHUSI OTCYTCTBYIOT.

abrwpbE

o

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

20.
21.
22.
23.
24,

25.

BOHpOCbI, BbBIHOCHUMbIC Ha 3a4Y€T

[IepBblii 3aKOH TEPMOJIUHAMUKM.

VYpaBHeHue 1-ro 3akoHa TEPMOAUHAMUKHM JJIs1 IOTOKA Ta3a.

BTopoii 3aK0H TEPMOJMHAMUKHU.

N3onporiecchl naeanbHOro raza, X 0COOEHHOCTH U XapaKTEPUCTUKHU.
JlpoccenupoBanue Tra3oB, €ro OCOOCHHOCTM M  XapaKTEPUCTHKHU.
TemnepaTtypa uaBepcuu?

PexxuMbl ucTeueHus rasa 4epe3 COIio M ux Xxapaktepuctuku? Ilonstue
CKPUTHYECKOE JIABJICHUE» U «KPUTHUUECKAS] CKOPOCTH)?

Tennmonepenaya yepe3 IJIOCKYH0 CTEHKY. YPaBHEHHMS TEIUIOBOTO IMOTOKA.
3akoH Dypee.

daxkTopbl, BIMIIONIME HAa KOHBEKTHBHBIM TemiooOMeH. 3akoH HpioToHa-
Puxmana?

Nznydenue, ero 0COOEHHOCTH U XapaKTePUCTUKU?

Tunsl TeNI000MEHHBIX aNMapaToB, X OCOOEHHOCTU U XapaKTEPUCTUKH.
Pacuér TemnooOMeHHBIX anmnapaTtoB?

[Ipouecc ropeHus TOIUIMBA, €r0 OCOOEHHOCTU U XapaKTEPUCTUKH.

Cnoco0sI CyIIKH, ©X OCOOCHHOCTH U XapaKTEPUCTHUKH.

VY eTpoilcTBO, IPUHIMUIT JEUCTBUSI KOHBEKTUBHON CYIIWIKA?

VYerpoilcTBO, TPUHIMUIT JEUCTBUSL KOHTYKTUBHOM CYIIWIKA?

Y cTpoicTBO, TPUHLIMIT JSUCTBUS paAUAlMOHHON CYIIUIKA?

Tunsl mpuOOPOB AJIsE U3MEPEHHUSI TaBIICHUS U UX OCOOCHHOCTU?

Tunsl mpuOOPOB I U3MEPEHUS TEMITEPATYPhI M KX OCOOECHHOCTH?

JlaliTe  ompeneneHWe MOHATUSAM  QHTAIBIUS» W QHTPONUS» B

TepMOJANHAMUKE ?
EcTecTBeHHOE © HCKYCCTBEHHOE OXJaXJICHHE, HX OCOOCHHOCTH U
XapaKTePUCTUKH.
Croco0b1 MOJIyYeHHUe HU3KUX TeMIeparyp: agnabaTuyeckoe

npoccenupoBanue, 3¢ dext Panka, repmosnekrpuyeckuii 3hexT.
TepMoaMHAMUYECKUM TUKIT XOJIOAMIBHBIX MaIlIVH.

TeopeTnueckas MHAMKATOPHAS AMarpamMMa MOpIIHEBOTO KOMIIpeccopa

Y CTpoCTBO, MPUHIUN JECUCTBUS NAPOBBIX KOMIPECCUOHHBIX XOJIOIMIBHBIX
MaIIIVH.

MHoroctyrneH4yaTble  XOJOAWJIbHBIC MAIIWHBI: HMX OCOOCHHOCTH U
XapaKTEPUCTUKHU.
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26.
217.
28.
29.
30.

31.

32.
33.
34.

35.
36.

37.
38.
39.
40.

41.

42.
43.
44,
45.
46.

47.
48.
49.
50.
ol.
52,
53.
o4,

95.

TepmonnHaMUYECKUE CBOMCTBA XOJIOIWIBHBIX ar€HTOB.

Buibl X0NMOaUIBHBIX areHThl, X OCOOEHHOCTH U XapaKTEPUCTUKH.

Buibl 1 0COOEHHOCTH XJIaJOHOCUTENEH.

Knaccudukanus XoaoauIbHbIX MAILIKH.

['a30BbIE M BHXPEBBIE XOJOAWJIBHBIE MAUIUHBL: YCTPOWCTBO, IPUHIIUII
JEVCTBHUS.

AOGCopOIMOHHBIE U COPOLIMOHHBIE XOJOJIMUJIBHBIE MAIIMHBI: YCTPONCTBO,
IIPUHLUI JEUCTBHUS.

LenTpoOexHbie KOMIIPECCOPHI: YCTPOMUCTBO U MPUHIIUIT JEHCTBUSA
BuHTOBBIE KOMIIPECCOPBI: YCTPOUCTBO U MPUHLIUI IEHCTBUA.

PorannoHHbIE TUIACTMHYATBIE KOMIIPECCOPBI: YCTPOMCTBO M IPUHLUII
JIEVCTBUS.

Krnaccudukanus nopiHeBbIX KOMIPECCOPOB XOIOJUIbHBIX MAIIUH.
KOHCTpYKTHBHBIE 3JEMEHTHl MOPIIHEBBIX KOMIIPECCOPOB XOJOAMIBHBIX
MAIlIMH U UX XapaKTePUCTHUKHU.

Hcnapurenu v KOHIEHCATOPHI XOJOAWIBHBIX MAILIHH.

PecuBepsl X0IOAUIBHBIX MAllMH: BU/Ibl, HA3HAYEHUE.

TermnooOMEeHHUKHN XJIaJOHOBBIX MAIllMH: Ha3HAYEHHE, YCTPOUCTBO.
ABTOMAaTHYECKOE PETryJUpPOBAHUE U  YIOPAaBICHUE B  XOJOAWIBHBIX
YCTAHOBKAaX.

MeMOpaHHBI TEpMOPETYJIHUPYIOUIUI BEHTUJIb: Ha3HAau€HUE, YCTPOWCTBO,
NPUHLIMN JEHCTBUS.

MapxkupoBKa XOJIOAWIBHBIX MAlllMH U arperaTos.

Knaccuduxkanus Xxoa01UIsHUKOB 110 HA3HAYEHHUIO U TPY30BMECTUMOCTH.

Y CTpONCTBO OTPaKAAIOIINX KOHCTPYKIUKA XOJIOAWIBHBIX Kamep.

Pacuet TemioBoro 6ananca 0xJaaxaaeMoro mOMeIEeHuUs.
Termnon3o/sIMMOHHBIE U TUAPOU3OJSLIMOHHBIE — MaTepuasibl.  Buusl,
XapaKTEePUCTHKA.

Bunsl u  ycTpOiICTBO  XOJNOAWJIBHBIX  Kamep  (OJHOKaHAJIbHbBIE,
JNBYXKaHAJIbHbIC, TYHHEJIBHEBIE, C JIOKHBIM ITOTOJIKOM).

O6opynoBanue IJsi MacTepU3alUUd U OXJIAKICHUS MOJIOKA: yCTPOMCTBO,
MIPUHIUI JEUCTBHUS.

CKOpOMOpPO3UJIBHBIE AlapaThl: BUJIbI, XapaKTEPUCTUKH.

Crioco6b1 60pHOBI CO CHETOBOI 1IyOOH B BO3TYX00XJIATUTESIX.
TenexeuHnble MOPO3UIIBHBIE alllIapaThl: BUABI, YCTPOUCTBO.

KongeliepHpie MOPO3UIIBHBIE alIapaThl: BUAbL, YCTPOHUCTBO.

CnoupanbHblii  ckopomopo3wibHblii  anmapatr [TMTPO®PU3:  ycrpoiicTBo,
MPUHIUI JEUCTBHUS.

OIroNaN3alMOHHbIE MOPO3UJIBHBIE amllapaThl: Ha3HAYEHUE, YCTPOUCTBO,
MPUHIAI JEUCTBHUS.

Anmapatbl OECKOHTaKTHOT'O 3aMOPaKMBaHUs: BUJIbI, yCTPOUCTBO.
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4. MeToguueckre MaTepuaJibl, oNpeae/siiolme nNpoueaypbl OeHUBAHUS 3HAHUM,
YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepU3yUIHUX 3TANbl (OpMHUPOBAHNS KOMIIETCHIIU I

4.1 IIpouenypbl OleHUBAHUS 3HAHWI, YMEHH I, HABBIKOB
U (MJIM) ONBITA AeATEeJbHOCTH

KonTpone pe3ynbraroB 00y4yeHHUs, JTamoB M YypOBHA (HOPMHUPOBAHMS
KOMIIETEHUUHA MO AUCHUIUIMHE «Temno — W XJaJoTeXHUKa» OCYLIECTBISETCS dYepe3
MPOBEJICHUE BXOJHOIO, TEKYIIEro, pyOeXHbIX, BBIXOJHOIO KOHTPOJEH M KOHTPOJIS
CaMOCTOSITEJIbHOU PaOOTHI

@opMBbI  TEKYILIETO, NPOMEKYTOYHOIO M HUTOTOBOTO KOHTPOJS, MOPSIOK
HauMclieHus OamioB W (DOHIBI KOHTPOJBHBIX 3aJlaHUW JJI TEKYLIEro KOHTPOJIS
pa3pabaTbiBatoTCsl Kadeapon UCX01s U3 CHeU(PUKHA AUCIMIUIMHBI, U YTBEPKIAIOTCS Ha
3acefaHuu Kadephl.

4.2 Kputepuu OlleHKH 3HAHWH, YMEHN A, HABBIKOB M (MJIM) ONBITA I€ATEJIbHOCTH,
XapaKTepHU3YKIMX 3TANbl (POPMHUPOBAHUS KOMIIETECHIIUI B poLiecce 0CBOCHMS
o0pa3oBaTeIbHOM MPOTrPaMMBbI

Onncanue MIKaJIbI OLCHMBAHUA AOOCTHXKCHUA KOMHCTCHIII/Iﬁ 110 AUCHUIIIIMHC

IIPUBEIEHO B TaOIHIE 6.
Tabnuua 6

YpoBeHb OtMeTKa Mo MATHOATUTPHOM CHUCTEME Onucanue
OCBOCHHUS (mpoMexyTouHas arrecranus )™
KOMITETEHIINH

6bICOKUIL «OTJIIMYHO» «3auTeHO» | «3a4TeHo (0Tan4HO)» | OOyyaromuiics
OOHAPYKHIT
BCECTOPOHHEE,
CUCTEeMaTHYeCcKoe U
rIyooKoe 3HAHUE
yueOHOro Mmarepuana,
yMeeT CcBOOOIHO
BBINIONIHATH ~ 3a/laHus,
peyCMOTPEHHbBIE
MpPOrpaMMoOli, YCBOHII
OCHOBHYIO
JUTEpaTypy U 3HAKOM
C  JOIOJIHUTEIHHOU
JIUTEPATypo,
PEKOMEHIOBAHHOMN
IIPOrpaMMON. Kax
MIPaBUIIO,
oOyuaromuiics
MPOSIBIISIET
TBOPUYECKHE
CocoOHOCTH B
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YpoBeHb OtMmeTKa 10 MATHOATUTBHON CHCTEMe Ornucanue
OCBOEHUS (mpoMexyTouHas aTTecTarys)*
KOMIIETCHIIUU
MOHUMAaHWH,
U3JI0KEHUU u
MCII0JIb30BAHNU
MaTtepuaia
oazoewlit «XOPOLIO» «3auTeHO» | «3auyTeHo (xopouio)» | OOyyaromuiics
OOHApYXHJI  TIOJIHOE
3HaHUE yueOHOTO
MaTtepuasa, YCHEIIHO
BBITIOJTHSIET
IpEeyCMOTPEHHbIE B
porpaMMe 3aJlaHus,
YCBOMII OCHOBHYIO
JIUTEpaTypy,
PEKOMEH/IOBaHHYIO B
porpaMme
nOpPO206bLIL  (KYTIOBIETBOPUTEIHHON| «3aUTEHO» «3a4TEHO OO6yyaromuiics
(YIOBIETBOPUTENHLHO)» | OOHAPYXKHUI  3HAHUSA
OCHOBHOTO y4eOHOTO
MaTepuaiga B 00beMe,
HEO00X0IMMOM TS
JanpHenme yueobl u
MIPEACTOSIEeH paboThI
o npodeccun,
CIpaBIIseTCs C
BBITIOJTHEHHEM
MPAKTHYECKUX
3aJIaHuM,
MPeyCMOTPEHHBIX
MpPOrpaMMoii, 3HaKOM
c OCHOBHOM
JIMTEPATYPOH,
PEKOMEHIOBAHHOM
MPOTrpamMMoOi,
JOTTYCTHIT
MOTPEIIHOCTH B
OTBETE Ha JK3aMEHE U
npu BBITIOJTHEHUH
AK3aMEHAIMOHHBIX
3ajaHuii, HO obnamaer
HEe00XOAUMBIMHA
3HaHUAMH  JUISI  HX
YCTpaHEHUs noJj
PYKOBOJCTBOM
MIPENo/1aBaTelis
— «HEYIOB-JIETBOPHU- «HE <He 3auTeHo (HeyaoBieT-| O0ydaromuiics
TEJIBHO» 3a4TE€HO» BOPUTEIIHHO)» OoOHapyXuw1 M1poOessl

B 3HAHUSIX OCHOBHOTO
y4eOHOTO Marepuaa,
JOTTYCTHI
NPUHIMITHATIHBIC
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YpoBeHb OtMmeTKa 10 MATHOATUTBHON CHCTEMe Ornucanue
OCBOEHUS (mpoMexyTouHas aTTecTarys)*
KOMIIETEHIIUU

OIINOKHU B
BBITIOJTHEHHUH
MPEyCMOTPEHHBIX
IIPOrpaMMon
MIPAKTHICCKUX
3aJjaHui, HE MOXKET
MIPOJIOJIKHTH
o0yueHue WJIn
MPUCTYIHUTH K
npodecCuoHaATbHOM
JIESITSIILHOCTH 1o
OKOHYAHUU
00pa3zoBaTeNbHON
OpraHu3anuu 6e3
JIOTIOTHUTEITBHBIX
3aHSITUH

4.2.1. Kputepun OleHKH YCTHOIO OTBETA NPHU MPOMEKYTOYHOH aTTeCTALUN

[Ipu oTBeTE Ha BOMIPOC OO0YUAIOIIUNCS IEMOHCTPUPYET:

3HAHMSI: TEOPETUUECKUE OCHOBBI TEIIO- U XJIAIOTEXHUKH; NPUKIIATHOE 3HAYEHUE
TEIUIO- W XJAJAOTEXHUKHM B 00beMe, HEOOXOAMMOM /i IOHHMMAaHUS TEXHOJIOTUU
IPOAYKTOB ITUTAHUS.

YMEHMs: IIPUMEHATHh COBpEeMEHHble Haubosee 3(Q(EeKTUBHbIE METOMABI pacyera
TEIUIOBJIAJKHOCTHBIX PEKHMMOB B TIOMEUICHUSAX IepepadaThIBAOIINX HPEINPUITUN;
UCMOJb30BaTh 3HAHUS U TOHATHUS TEIUIO- M XJIAJOTEXHUKU B NpoecCHOHATbHOU
JEeSATENBHOCTH.

BJIa/ICHHEe HABBIKAMM: IIPOBEJACHUS PACUYETOB HAa OCHOBE 3HAHUM XJIalao — U
TEIUIOTEXHUKHU.

Kpurtepumn ouenku

OTJIMYHO 00yuarouuiics 1eMOHCTPUPYET:

- 3HaHUe MaTepuana (TEOPEeTHUYECKHE OCHOBBI TEIJIO- U XJIaJOTEXHUKH;
MPUKIIaTHOE 3HAYEHHUE TEIJIO- U XJIaIOTEXHUKU B 00beMe,
HEOOXO0MMOM JIJIsl TIOHUMAHUS TEXHOJIOTUH MPOJAYKTOB IIUTAHHUA),
MPAKTHKU IPUMEHEHUsI MaTepraia, HCYepPIbIBAIOIIE U
MOCIIEZI0BATEIbHO, YETKO U JIOTUYHO U3JIaraeT MaTepua, XOpOIIo
OpUEHTHUpYETCS B MaTepuaie, He 3aTPyIHSAETCS C OTBETOM IPU
BUJIOM3MEHEHHUH 3a/IaHU;

- YMEHHE TPUMEHSATH COBPEMEHHbIe Hambosee >PPEeKTUBHBIE METOJbI
pacuera TEIJIOBIAKHOCTHBIX pPEXKUMOB B MOMEUIEHUSX
nepepabaThIBAIONINX MPEANPUITHN; UCTOIH30BaTh 3HAHUS U TMOHSATHS
TEIUIO- U XJIQJOTEXHUKH B MPO(ecCHoHAIbHON AeATeIbHOCTH, UCTIONb3YS
COBPEMEHHBIE METO/IbI M MIOKA3aTEIN TAaKOH OLICHKH;

-yCIIEUIHOE M CHUCTEMHOE BIIaJICHUE HABbIKAMU MPOBEACHUS
pacyeToB Ha OCHOBE 3HAHUH XJIaJ0 — U TETUIOTEXHUKHU.
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XOpo1Io

00yyJaromuics 1eMOHCTPUPYET:

- 3HaHME MaTepHaja, He JOMyCKAeT CYIeCTBEHHBIX HETOUYHOCTEH;

- B LIEJIOM YCIIEIIHOE, HO COJEPIKAIIHNE OTASIbHbIE IPOOEIbI, yMECHNE
MPUMEHSTH COBpeMEHHbIe Hanboee 3pPpeKTuBHBIE METOIBI pacueTa
TETUIOBJIAYKHOCTHBIX PEKMMOB B IIOMEIIECHHIX epepadaThIBAIOLINX
MPEINPUATHI; HCHIOIB30BATh 3HAHUS U TOHATHS TEIIO- U
XJIQJIOTEXHUKH B MPO(HECCHOHAIBHON AEATEIbHOCTH, UCTIONIB3YS
COBpPEMEHHBIE METOBI M MTOKA3aTEIN TAKOH OIICHKH;

- B LIEJIOM YCIICUIHOE, HO COJEpIKallee OTACNIbHbIE MPOOEbl Wil

COTIPOBOKJAIONIEECS OTACNBHBIMA OIIMOKaMU BJIaJICHHE HaBBIKAMU

IPOBE/ICHUS PAaCUETOB HA OCHOBE 3HAHHH XJIaJI0 — M TEIUIOTEXHUKH.

YAOBJIETBOPUTEIHHO

00yuaroUuiics IEMOHCTPUPYET:

- 3HaHMA TOJIBKO OCHOBHOI'O MaTepHaja, HO HE 3HAET JeTallel,
JOTTYCKaeT HETOYHOCTH, JIOIYCKaeT HETOYHOCTH B (POPMYIUPOBKAX,
HapyLaeT JOTHYECKYIO MTOCIIEA0BATENbHOCTD B U3II0KEHUH
MIPOrpaMMHOT0 MaTepuaia;

- B LIEJIOM YCHEIIHOE, HO HE CHCTEMHOE YMEHUE NPUMEHSATh
COBpEMEHHbIE Hanboee 3(pPpeKTUBHBIE METOIBI pacueTa
TEIUIOBJIA)KHOCTHBIX PEKMMOB B ITOMEILIEHUSAX NepepadaThIBAIOLIUX
MIPEeANPUATHI; UCTIONB30BAaTh 3HAHUS U IOHSTHSI TEIUIO- U
XJIAJJOTEXHUKHU B IPO(GECCHOHATLHON eI TeIbHOCTH, UCIIOJIB3YS
COBPEMEHHbIE METO/IbI U NTOKA3aTeIN TAKOW OIICHKH;

- B IEJIOM YCIENIHOE, HO HE CHCTEMHOE BJIAJICHUE HaBbIKAMU

MIPOBEJICHUS PACYETOB HAa OCHOBE 3HAHUI XJIaJI0 — ¥ TEINIOTEXHUKHU.

Hey/10BJIeTBOPHUTEIbLHO

00yyJaronuics:

- HE 3HACT 3HAYMTEIIPHON YaCTH MPOTPaMMHOTO MaTepuaa, mioxo
OPHUEHTHUPYETCS B MaTepralie TCOPETHUSCKAE OCHOBHI TEILJIO- U
XJIAJOTEXHHUKH; TIPUKIIAHOE 3HAYCHUE TEIIO- ¥ XJIaIOTCXHUKU B
00BeMe, HEOOXO0IMMOM JIJIsl IOHUMAaHUS TEXHOJIOTUH TTPOIYKTOB
MATaHUs ), HE 3HACT MPAKTUKY IPUMEHEHHUS MaTepuaa, JOIMycKaeT
CYIIIECCTBECHHBIC OIIUOKH;

- HE yMeeT IPUMEHITh COBpeMeHHbIe Hanbosiee 3(hEKTUBHBIC METOIbI
pacdera TeIUIOBIAKHOCTHBIX PEKUMOB B TIOMEIIECHHUSX
nepepadaThIBAIOIIMX IPEIIPUITHI; UCII0JIb30BATh 3HAHUS U IIOHATHUS
TEIUIO- ¥ XJIAJOTEXHUKHU B IPO(HECCUOHATBLHOM EATCIIBHOCTH,
UCIIOJIb3YSI COBPEMEHHBIC METOIbI M TIOKA3aTEJIM TaKOW OLICHKH,
JIOITYyCKAET CYIECTBEHHBIE OIIMOKU, HEYBEPEHHO, C OOJIBIITMMH
3aTPYJAHCHUSIMH BBITIOJHSIET CAMOCTOSTEIILHYIO paboTy, OOJIBITHHCTBO
3aJJaHUi, TIPEAYCMOTPEHHBIX TPOTPAMMON JTUCIMIUTHHBI, HE
BBINIOJIHEHO;

- 00ydaroNIMiics HE BJIaJICCT HaBBIKAMH ITPOBEJICHUS PACYCTOB HA OCHOBE

3HAHHUH XJIa70 — U TEMIOTEXHUKH.

- , JIONYCKAaeT CYIIECTBCHHBIC OIUOKH, ¢ OOJILIIMMU 3aTPyTHCHUSIMHU
BBITIONHSET CAMOCTOATEIBHYIO Pa0OTY, OOIBIIMHCTBO
PEyCMOTPEHHBIX MPOrPAaMMON AUCIUTUIMHBI HE BBHITIOIHEHO

4.2.2. Kputepuu OLeHKH J0KJIAAA

[Tpu mOATOTOBKE YCTHOTO JIOKIIA/Ia O0yJaronuics TeMOHCTPHPYET:
3HAHHUSA: OCHOBHBIX MTOHSTHH MPOOIEMBI I0KIIA1a;

26




YMEHHsI: CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTEpHUAIL; 1€JaTh 0000IIEeHUS
Y COIOCTABJICHUS PA3IMYHBIX TOYEK 3PEHUS MO pacCMAaTPUBAEMOMY BONPOCY, AENaTh U
apryMeHTHUPOBATh OCHOBHBIE BHIBO/IbI
BJa/IecHHe HABBIKAMM: aHajlW3a pPA3JIMYHBIX HCTOYHUKOB HWH(GOpPMAIMH 10
JaHHOM MpoOJieMaTHKe, CUCTEMATU3allMU U CTPYKTYpPUPOBAaHUS MaTepraia JoKiIaaa
KpuTepnu oueHKH YCTHOTO J0KJIa1a

OTJIMYHO 00y4YarOIIHUICs TEMOHCTPUPYET:

- 3HaHHEe Marepualia (MaTepHua CHCTEMaTH3UPOBaH U CTPYKTYPUPOBAH;
c/ieanbl 0000IIEHHS U COTIOCTABJICHUS PA3IMYHBIX TOUEK 3PSHHUS IO
paccMarpuBaeMOMY BOIIPOCY, CHIENIaHbl U apTyMEHTHPOBAaHbI OCHOBHBIC
BBIBO/IbI, OTYCTIIMBO BHIHA CAMOCTOSITEIILHOCTD CYXKJICHUH, OCHOBHBIC
MOHSITHSI TPOOJIEMBI U3JI0KEHBI TIOJTHO U TITyOOKO)

- FPaMOTHOCTb M KYJbTYpa H3JI0KCHUS;

- JIaeT MPaBHJIbHBIC OTBETHI HA BOTPOCHI AyTUTOPUU MPH TPE3CHTAIMN
JIOKJIa/1a

XO0po1110 00yJaroIIUicst TEMOHCTPHUPYET:

- 3HaHWE MaTepuaia (MaTepraj CHCTEMAaTU3UPOBAH U CTPYKTYPHUPOBaH;
cenaHbl 0000IEHNS M COMTOCTABIICHUS PA3JINYHBIX TOYEK 3PEHMUSI 10
paccMaTpuBaeMOMY BOTIPOCY, CAETaHbl M apTyMEHTHPOBAaHBI OCHOBHEIC
BBIBO/IBI)

- TaeT HETOYHBIE OTBETHI HA BOIIPOCH! ayJAUTOPUH TIPH TPE3ECHTALINN
JIOKJIa/1a

YI0BJE€TBOPHUTEIbLHO 00yuarouuiics 1eMOHCTPUPYET:

- HEMOJIHOE 3HaHWEe MaTepuaia (B MaTepuale MpeicTaBieHa oJJHa TOYKa
3peHMUsI, OTCYTCTBYET CAMOCTOSATEILHOCTh CYXKICHHH )

- HE OTBEYAET Ha BOMPOCHI AyAUTOPUHU MPH MPE3CHTAINH JT0KIa1a

Hey/10BJIeTBOPHUTEILHO oOyuarouics:
- He BBIOJIHUJ TOKIa]l

4.2.3. Kpurepuu ouieHKH BbINOJHEHHUsI TUIIOBOI0 pacyera

[Tpu BBIIOJTHEHUH THUTIOBBIX PACYCTOB 00YJAIOIIHIACS JEMOHCTPUPYET:

3HAHMSI: TEOPCTHUCCKUE OCHOBBI TEILIO- U XJIaIOTCXHUKH; MPUKIIAJTHOE 3HAUCHHE
TETUIO- W XJIAJOTEXHUKH B 0O0bEeMe, HEOOXOJMMOM /Ui TIOHMMAaHHUS TEXHOJIOTHH
POJTYKTOB TTUTAHHUS.

yMeHMsI: TIPUMEHSATh COBpEMEHHBbIC HamOosiee 3(P(HEKTUBHBIE METOJBI pacdeTa
TETUTOBIIAXKHOCTHBIX PEKUMOB B IMIOMEIICHUSAX TepepadbaThIBAOIINX MPEATNPUSTUNL;

BJaJileHHe HABBIKAMM: TPOBEIACHHUS PAacueTOB HAa OCHOBE 3HAHHWM XJIal0 — M
TETUTOTEXHUKH.

KpnTepnn OLICHKH BBIMMOJHCHUA THIIOBOI'0 pacueTra

OTJIHMYHO oOyyaronuics 1eMOHCTPUPYET:

- YCBOEHHE BCero o0beMa MporpaMMHOro MaTepuala;

* BBIJIEJISET TJIaBHBIE NTOJIOKEHHS B U3yYEHHOM MaTepuaie U He

3aTpyJHAETCS MPU OTBETAX HA BUJIOU3MEHEHHBIE BOIIPOCHI;

* CBOOOHO MPUMEHSET MOJIyYSHHbIE 3HAHUS IIPU PEIIEHUH 3a]1a4;

* HE JIOIYCKaeT OIMOOK B BOCTIPOU3BEICHUN U3yUEHHOI0 MaTepHaa, a

TaK)K€ B pacueTax U BBINIOJIHSET NOCIEAHUE YBEPEHHO U aKKYPATHO.
TOYHOE BBIIIOJIHEHUE TEIUIOBBIX pAcyeTOB, KayECTBEHHOE BHEIIHEE
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odopMIICHHE.

XOpo1Io

00yyJaromuics 1eMOHCTPUPYET:

* 3HAHUE BCETO M3YYEHHOTO MaTepuaa;

- oTBe4aeT 0e3 0coObIX 3aTPyAHEHUI Ha BOMIPOCHI MIPETOaBaTENs IPH
OTYerTe;

* YMECT NPUMCHATD IMMOJIYYCHHBIC 3HAHUS TP PCIICHUUN 3a/1a4,

* HE JIONTYCKAET CePhEe3HBIX OLIMOOK, JIETKO YCTPaHSIET OTACIbHBIC
HETOYHOCTHU C IMIOMOIIBIO JOMMOJHUTCIIBHBIX BOIIPOCOB ITPEIIOAaBaTeCJIA, B
pacuerax paboTax JesaeT He3HaYUTeIbHbIE OMINOKH.

* HCBHAYUTCJIbHBIC 3aTPYAHCHH A IMTPU BBITIOJITHCHHUH TCIIJIOBBIX PACUCTOB.

Y/AOBJIETBOPUTEIHHO

00yJaronIuiicss JEMOHCTPHUPYET:

- YCBOEHHE OCHOBHOTO MaTepHasia, HO UCIBITHIBACT 3aTPYAHEHHUE TIPH €T0
CaMOCTOSITEIILHOM BOCIIPOU3BEICHUN U TPEOyeT TOMOTHUTEIBHBIX H
YTOYHSIOUINX BOIIPOCOB MPETIOIaBaTEIIS;

* TIPEATIOYUTAET OTBEYATH HAa BOTIPOCHI, BOCTIPOU3BOISAIIETO XapaKTepa u
WCTIBITBIBACT 3aTPYAHEHUE MPH OTBETAX HA BUJIOU3MEHEHHBIEC BOTIPOCHI;

* JIOIyCKaeT OINOKHU B pacueTax.

* TETUIOBBIE PacueThl, TPeOYIOT CEPbE3IHBIX JOPaOOTOK

HEYAOBJIETBOPUTE/ILHO

OOyyaromuiics J€MOHCTPUPYET:

-OTJeJIbHbIE MPeCTaBIeHUs 00 U3yYEHHOM MaTepuase, HO BCe Ke
OombIIast yacTh MaTepHalia He YCBOEHA, a B pacueTax oOy4arouuiics
JOTTyCKaeT rpyObie OMUOKH, HE MOKET MPUMEHSTH 3HAHUS MTPU
BBITIOJTHEHUH TETUIOBBIX PAaCUETOB.

4.2.4 Kputepuu OlleHKH pPellieHUs] CHTYallMOHHBIX 3a/1a4

[Ipu BBIMOTHEHUU CUTYALIMOHHBIX 33/1a4 00yYaIOIIMICS 1€MOHCTPUPYET:
3HAHUSA: TEXHOJOTUYECKUX M IKCIUTyaTallMOHHBIX OCOOEHHOCTEH MepepadaThIBAIOIIETO

000opy10BaHUS

YMECHUS: aHAJIN3UPOBATH l'IpO6JIGMHy10 CUTyallulO0, BO3HHUKIOYIO IIPH KOHKPCTHOM

ITOJIOKCHHUU OCJI

BJaJieHHe HAaBBIKAMM: BbIPaOATHIBATh TPAMOTHYIO CTPATETHIO PEHICHUS KOHKPETHOM

3a1aun

KpuTtepum onieHku penieHusi CHTYallMOHHBIX 3a/1a4

OTJIMYHO

00yJaroIIUICs JEMOHCTPHUPYET:

- ONTHUMAaJBHOE pPEIICHUE 3aa4H, MTOIPOOHYI0 apTyMEHTAIIUIO CBOETO
pEIICHUS, OTINYHOE 3HAHUE TCOPETUUCCKUX ACTICKTOB PEIICHUS
3a/1a4Hu.

XOpOo1110

00yyarouuiicss IeMOHCTPUPYET:

- TpaBUIBHOE pEIlIeHUE 3a7a4uH, JOCTATOYHAS apTYMEHTALIUs CBOETO
peleHue, onpeieIéHHOe 3HaHUE TEOPETUYECKUX ACIIEKTOB PEIICHHS
3a/1a4uu

YA0BJETBOPUTECJIBHO

00Oyuaronuiicss AeMOHCTPUPYET:
- YaCTMYHO MPaBUJIBHOE PELICHUE 33/1a4M, HEA0CTaTOYHAs

apryMCHTals CBOCTO PCIICHUC

HEYI0BJICTBOPHUTEJIbLHO

oOyuatromuics:
- HEMPaBWJIBHO PEIII 3a/1a4y, OTCYTCTBYIOT HEOOXOMMbIC 3HAHUS
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4.2.5. Kpurepuu OueHKH BbINOJHEHHUS TECTOBbIX 3aaHUI
[Ipu BBITIOTHEHNU TECTOBBIX 3aJlaHUK 00YYaIOIIUICS JEMOHCTPUPYET:
3HAHMSI: 3HAHME KOHCTPYKTHBHBIX U  TEXHOJOTMYECKHUX OCOOCHHOCTEH
COBPEMEHHOI'0 O00OpYAOBaHMS I NEPepadOTKH CEIbCKOXO3IMCTBEHHOTO ChIPbS H
MPOU3BOACTBA MPOAYKTOB MUTAHUS.

Kpurepuu onieHK# BbINOJIHEHHUS TECTOBBIX 3a1aHUI

OTJIMYHO 00yJaroIuics IeMOHCTPUPYET:
- 85 % npaBWIBHBIX OTBETOB

X0po1Io 00yJaromuics: IEMOHCTPUPYET:
- 60 % mpaBWIBHBIX OTBETOB

YIOBJIETBOPHUTEIbHO 00yJaromuics: IEMOHCTPUPYET:

- 50 % mpaBWIBHBIX OTBETOB

HEYAOBJIETBOPUTE/IBLHO

00ydJaronuics:
- Jlan menee 45 % mpaBUIBHBIX OTBETOB

4.2.6. Kpurepum ouneHk# J1abOpaToOpHLIX padoT

[Tpu BEIMOTHEHUH Ta0OPATOPHBIX PAbOT 00YJAIOIIHIACS IEMOHCTPHPYET:
3HaAHMSI: MaTepuasia, PeKOMEHJOBAHHOTO TI0 TEME JIaOOpaTOPHOH pabOTHI.
YMeHHsI: pa30upaThCs B KOHCTPYKTHBHBIX OTIMYHMSIX U OCOOCHHOCTSX COBPEMEHHOTO
o0opyioBaHUS TIepepadaThIBAIOIICH OTPACIIH.
BJIaJleHNe HABBIKAMM: TIPUMEHEHHS TEOPETUICCKUX 3HAHHUI Ha TIPAKTHKE.

Kpurepuu onieHK# BbINOJHEHUS JJa00PaATOPHBIX padoT

OTJIMYHO oOyyaromuics: 1eMOHCTPUPYET: 3HAHUsI O METO/1aX MOJIy4EHus,
00001IeHNs ¥ CUCTEMaTH3aliy IPUBEACHHOT0 B OTYETE MaTepHaja Ha
ypoBHe 90-100%

XOpOo1LIo oOyyaroluicss JEMOHCTPUPYET: 3HAHUA O METOJax IOJIy4eHHMS,
0000IIeHNsT ¥ CHUCTEMATH3alMU MPHBEICHHOTO B OTYETE Marepuaia Ha
ypoBHe 75-90%

YI0BJIETBOPHUTEIbHO oOyyarolmuicss JeMOHCTpUPYET: 3HAaHUA O METOoJax IOJIyYeHHUH,

00001IeHNsT ¥ CUCTeMaTH3allMi MPHUBEJEHHOIO B OTYETe MaTepuaia Ha
yposHe 50-75%

HEYI0BJICTBOPHUTEILHO

O6yqa101u1/11710;1 HC 3HacT O MCTOJaxX IOJY4YCHUA, O606H.[CHI/I$I n
CUCTCMaTu3alunu 0o0J1e€ MOJIOBHHBI IMMPUBCACHHOTO B OTYCTC MATCpHUajia.
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Pazpabomuux: ooyenm, Kamycoe /1. H.
OAHCE)
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