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1. HACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

1.1. ObsacTb NpUMEeHEHU s

®ona ouneHouneix cpeacts (P@OC) — HeoTheMiieMass YacTh paboueit
NpOrpaMMbl  TUCUUIUIMHBL ~ «@Da30Bble  NPEBpAlllEHHUs B  TBEPABIX  Teylax»,
MpelHa3HAYeHHas i1 KOHTPOJsS U OLIEHKM 0oOpa30oBaTElIbHBbIX JOCTHXKEHUN
CTYJI€HTOB, OCBOUBILUX IPOrpaMMy JaHHOUN NUCLMIUIAHBI.

1.2. Ileau u 3aga4u (pOH/Ia OLICHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0YyYarOIIErocs
tpeboBanusasm @OI'OC BO wmaructpaTypa 1O  HampaBlICHUIO  IOATOTOBKHU
44.04.01 TTenarornyeckoe oOpa3oBaHME, YTBEPKACHHBIM MpUKa3oM MuUHUCTEpPCTBA
oOpazoBanuss u Hayku Poccuiickoit ®enepamuun ot 22.02.2018 1. Ne 126 (c
U3MEHEHMSIMU U JIONIOJIHEHUSAMH).

1.3. Ilepeyenr kommeTeHHHUil, (GopMupyeMBbIX B MpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI POrPaMMBbI

[Ipouiecc ocBoeHUsT AMCIHUIUIMHBI HAMpaBlieH HAa (OPMHUPOBAHUE CIIEIYIOLIUX
KOMIIETEHIIMI U MHIUKATOPOB UX JOCTHKECHUS:

Kox nmo I'0OC BO | NHaukaTop 10CTHKEHUA

YHuBepcanbHbIE

VK-1.1. Aranmm3upyeT npoOIeMHYIO CUTYaIHIO
KaK CHCTEMY, BBISIBIISIS €€ COCTABIISIIOIINE U
CBSI3M MEXKy HUMU.

VK-1.2. Onpenensier mpoOensl B uHPOpMaIuu,
HEOOXOAMMOM ISl PEIICHHsI IPOOIEeMHOM
CUTYaIluH, U MPOEKTUPYET MPOLECCHI [0 UX
yCTpaHEHHUIO.

VK-1.3. Kputnuecku olieHuBaeT HaAEKHOCTh
UCTOYHUKOB UH(pOpMAIUH, paboTaer ¢
MPOTUBOPEUNBOM HH(DOPMALIMEN U3 Pa3HBIX
UCTOYHUKOB.

VYK-1.4. PazpabaTsiBaeT u COAEPKATEIBLHO
apryMEHTHUPYET CTPATETHIO PEIICHUS
npoOJIEMHOI CUTyallud Ha OCHOBE CUCTEMHOT'O
U MEXJIMCIUIUIMHAPHOTO TOIX0I0B.

VK-1.5. Ctpour cueHnapuu peanusaiuu
CTpaTeruu, Onpenessis BO3MOKHbBIE PUCKU U
npeJyiaras yTd UX YCTpaHEHHUs.

VK-1

1.4. Dranbl popMupoBaHUS KOMIETEHIMA M CPeIACTBA OLEHUBAHMS
YPOBHSA UX C)OPMHUPOBAHHOCTH

KoHTpo/IbHO-0LICHOYHBIE

Jransl popmupoBanusa komnereHunii | Komnerenuun
cpeacTsa / cnocod OeHMBAHUS

YK-1 Pewienvie 3a1a4 1 KOHTPOJIbHAS

Tema 1 —Tema 4
pabota




Tema 5 —Tema 6 VK-1 Brictymienue Ha cemuHape
Texkymas arrecranus YK-1 KonrponsHas padora
IIpomexyTouHas aTrecTanus YK-1 3auer

1.5. Onucanue nokasaresieii GopMHUPOBAHMSA KOMIIETCH UM

Koa koMnereHnun

Pe3yabTaThl chOPMHPOBAHHOCTH

YK-1

3Haet: dyHIaMEHTAIbHBIC pa3ienbl GU3UKU B 00beMe, HEOOX0IUMOM JIJIst
OCBOCHUA (1)I/I3I/I‘-I€CKI/IX OCHOB HAayKH (0] Marcpuraiax; OCHOBHBIC
TEXHOJIOTHYCCKHUE MCTOABI W HOPOLUECChI OCYHICCTBJIICHUA (1)a3OBI)IX
npeBpameHm‘/’I B MCTa/ZIaxX HW CIUIaBax; MEXAaHU3MblI 3apOXIACHUA U
KHMHCTHUKY pPOCTa (1)&3 B OAHO- W ABYXKOMIIOHCHTHBLIX MCTAJUIMYCCKUX
Marepuaiax B pPE3YIbTAaTC TCPMHYCCKUX, TCPMOMECXAHHYCCKUX W HHBIX
BO3JCHUCTBUM;

YMeeT: UCHOIB30BaTh (PU3NYCCKHEC MOJCIU IS ONWCAHUS SBJICHHM,
MMPOUCXOJAIINX B TBEPABIX TCIaX; 0O0BACHSTEH B3aMMOCBSI3b MCXKIY BUAaMU
(a30BbIX  MpeBpallleHH#l, CTPYKTypod U (U3UKO-XUMHYECKUMU
CBOMCTBAaMHU METAJUINYECKUX MaTcpraloB.

B.]IalleeTZ OCHOBHBIMH HAaY4YHBIMH HPCACTABJICHUAMU O 3aKOHOMEPHOCTAX
dbopMHUpOBaHHMSI ~MEXaHMYECKUX CBOMCTB  MaTepuaioB; 0a30BBIMHU
METOJJaMHU TEPMOJIMHAMHUYECKOr0 OINUcaHus (a30BBIX MpEeBpaLICHUI B
MeTaJNINYEeCKUX MaTepuaiax.

1.6. Kpurepuu ouneHMBaHUSI KOMIIETEHI[MII HA Ppa3HbIX 3Tamax HX

¢dopmupoBanus
Kouan4ecTBo
Buna yueOHoii padoThl 0as10B
(01010 0-300 300
YcTHBIE OTBETHI HA CEMUHAPCKUX 3aHATUSIX 50 - -
BrlinoHeHUE U 3a1UTa MPAKTHYECKUX / Ta0OPaTOPHBIX pabOT - - -
CamocrosTenpHas pabora 20 - -
Wubie Busbl yueOHOM paboThI (OATOTOBKA MPE3EHTALINH, 30 - -
Harucanue pedepara, peieHue 3aaa4d u ap. )
Bcero 100
HakonureabHasi cucteMa oneHuBanus mo 100-6aaabHoM mKase
Yer1oipexdasiibHasn Cucrema
100-6anabHast BykBeHHasi IKajia, COOTBETCTBYIOIIAS
CUCTEMA OLICHUBAHUSA o OLICHUBAHUA
Kajaa 100-0anabHOM mKajIe
IK3aMeHa 3adgeTra
OtnaHO 90-100 A — OTIIMYHO — TEOPETUYECKOE COAEPKAHNE

Kypca 0CBOEHO IOJIHOCTBI0, 6€3 Ipo0esoB;
HEeoOXOMMBbIe MPAKTHYECKNE HABBIKK pabOTHI
C OCBOCHHBIM MaTEepHAIOM C(OPMHUPOBAHBI; 3aureHo
BCE MPETYCMOTPEHHbIE IPOrPaMMOM
00y4eHus ydeOHbIe 3aJaHusl BBITOJITHEHEI,
Ka4eCTBO X BBINIOIHEHHMS OIIEHEHO YHCIIOM




0ayuIoB, OM3KIM K MAKCUMAJIEHOMY

Xopomio

83-89

B — oueHs xopoIo — TeopeTHIecKoe
coJiepKaHHe Kypca OCBOCHO IIOJTHOCTBIO, 6e3
npo0esioB; HEOOXOAUMBIC TPAKTHYCCKHE
HaBBIKU pabOThI C OCBOCHHBIM MAaTEPHAIOM B
OCHOBHOM c(hOpPMHPOBAHbI; BCE
IpPEeIyCMOTPEHHBIE IPOrPaMMOi 00yUCHUSI
y4ueOHbIC 33]JaHHS BBITIOJHEHBI, KAYECTBO
BBITIOJTHEHHS OONBIIIMHCTBA M3 HUX OL[CHEHO
YHCIOM 0aJI0B, OJIM3KUM K MAaKCHMAJIEHOMY

Xopomuio

75-82

C — XOpOIII0 — TEOPETHUESCKOE CONCPIKAHUE
Kypca OCBOEHO TOJTHOCTBIO; HEKOTOPHIE
MPaKTHYECKUE HABBIKU PabOThI C OCBOSHHBIM
MaTepuanoM chOpMHUPOBAHBI HETOCTATOYHO;
BCE MPETYCMOTPEHHbIE IPOrPaMMOii
00y4yeHHsT yucOHBIC 3aJaHUs BHIMOTHCHBI,
Ka4eCTBO BBIMOJHEHHUS HU OJJHOTO U3 HHUX HE
OIIEHEHO MHHUMAJIbHBIM YHCJIOM 0alioB,
HEKOTOPbIE BH/IbI 3aIaHUH BBITIOIHEHBI C
OIMOKaMHU

Y 10BJIETBOPUTEIILHO

63-74

D — ynoBieTBOpUTENIBHO — TEOPETHIECKOE
coJiepaKaHHe Kypca OCBOEHO YaCTUYHO, HO
npoOesbl He HOCAT CYIECTBEHHOTO
XapakTepa; Heo0XOJUMbIE IPAKTUUECKUE
HaBBbIKH pa60T1>1 C OCBOCHHBIM MaT€pHrajioM B
OCHOBHOM c()OpMHPOBAHBI; OOJIBIIMHCTBO
MPeyCMOTPEHHBIX ITPOrpaMMoi 00ydIeHUsI
y4eOHBIX 3a1aHU BBITIOTHEHO, HEKOTOPHIC 3
BBITIONHCHHBIX 3aJJaHHUH COAEPKAT OIIMOKN

VY 10BJIETBOPUTEIILHO

50-62

E- nocpencreenHo —Teoperryeckoe
COZIepIKaHUE Kypca OCBOCHO YaCTUYHO;
HEKOTOpbIE MPAKTUUECKHE HABBIKK Pa0OThI HE
c(OopMHUPOBaHbBI, MHOTHE MPEAYCM OTPEHHBIE
yueOHOM ImporpaMMoii 00y4eHus yaeOHble
3aJlaHMs HE BBIITOJIHEHEI JTHOO Ka4eCTBO
BBINIOJTHEHHBIX HEKOTOPBIX M3 HUX OLIEHEHO
YHCIOM 0aJUIOB, ONM3KUM K MUHUMAJIBHOMY

HeynosnerBopurensHo

21-49

FX — HEeyOBIETBOPUTENHHO — TEOPETHIECKOE
COZIepKaHUE Kypca OCBOCHO YaCTUYHO;
HEO0O0XOANMBIE IPAKTHYECKHE HaBBIKU PaOOTHI
C OCBOCHHBIM MaTepHaIoM He
copMUpPOBaHEL; GOIBLIINHCTBO
MPEAYCMOTPEHHBIX YdeOHOH MporpaMmmoin
o0y4ueHHs yaeOHBIX 3a/JaHUI HE BHITIOITHEHO
7100 KauecTBO MX BBIIIOJIHEHHUS OIICHEHO
YHUCIIOM 0aJUIOoB, OIM3KUM K MUHAMAIEHOMY;
TIPH JIOTIOTHUTENBHO CAMOCTOSATETbHON
pabote Hajx MaTepuaoM Kypca BO3SMOKHO
TIOBBIIIEHNE KaueCTBA BBHITIOIHEHHUS yIEOHBIX
3aJaHuI

HeynoBnerBopurenbsHo

0-20

F — HEeyOBIIETBOPHUTEIBHO — TEOPETUIECKOE
CoZIep>KaHue Kypca He OCBOCHO;
HEOOXOTMMBIC TPAKTHYECKIE HABBIKH PaOOTHI
He chOPMHUPOBAHEL; BCE BHIIOJIHCHHbIC
yueOHbIe 3a/ITaHus COAEPIKaT TPYObIe OIHOK;
JOTIOJIHUTEIBHAS CAMOCTOsITENbHas paboTa
HaJl MaTeprajoM Kypca He TIPUBEIET K
KaKOMY-JIN0O 3HAYMMOMY ITOBBIIICHHIO
Ka4ecTBa BBIMOIHEHNUS yIeOHBIX 3aJaHni

He 3aureno




2. KOHTPOJIBHO-OIEHOYHBIE CPEACTBA

2.1. OueHo4YHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIS

CeMHuHaApCKHE 3AHATHSA
1. luarpaMMbl COCTOSIHUSI CHUCTEM C HEOTPAHUYEHHOW pPacCTBOPUMOCTHIO B

KUAKOM U TBECPAOM COCTOSHHUU.

AR A
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9.

2. JluarpaMMBbl COCTOSIHUSL CUCTEM C IBTEKTHYECKUM PaBHOBECHEM.
3. AnarpaMMbl COCTOSIHUSI CUCTEM MEPUTEKTUYECKOTO TUTIA
4. Kunetuka (pa3oBbIX IEPEXO/I0B.

Bonpochbl K KOHTPOJLHOM padoTe
TepmonuHaMuYecKre BEIUYUHBI, CUCTEMBbI, MPOIECCHl. TepMoaMHAMUYECKHE

napaMeTphl.
BuyTpennsis sneprus. IlepBblii 3aKOH TEPMOJIUHAMUKH.

Temnepartypa. BTopoli 3aKOH TEpMOAMHAMUKHU.

YpaBHEeHHUE COCTOSIHUS. DHTAIBIINS.

OHrtponusa. Tperuil 3akoH TepMoaMHAMUKH. IIpomeccel B M30JMpPOBaHHBIX
CUCTEMAX.

PaBHOBecHe B M30IMPOBaHHBIX cUCTEMaX. TepMOAMHAMUYECKUE TOTEHIIUAIIBI.
DKCTpeMallbHbIE CBOMCTBA MOTEHIMAIOB. XHUMHWYECKUN TOTEHIMAN. SIBHbIC
YCJIOBUSI TEPMOJIMHAMUYECKOTO PAaBHOBECHSI.

@da3bl U KOMIIOHEHTHI. YCJIOBHE pPAaBHOBECHS KOMIIOHEHTa B JABYX (azax
r€TePOr€HHON CUCTEMBI.

OcHoBHoI 3akoH (hazoBoro paBHoBecus. [IpaBuio ¢a3 'nbdoca.

10.®a3oBeIc Iepexoibl mepBoro poja. dazoBeie quarpaMMbl OTHOKOMITIOHEHTHBIX

CUCTCM.

11.®a3oBeie  mpeBpalieHus peanbHoro raza. ®dazoBag gmarpamma s

peBpalIeHus KUJIKOCTh-Ta3.

12.®a3oBas quarpamma ajis IPEeBpaIeHUs TBEP0E TeI0-KUIKOCTb.

13.®a3oBas quarpamma aiis MPEeBpaIICHUs TBEP0E TeI0-Ta3.

14. Tpoitnas Touka. /luarpamma cOCTOSIHUS BOJIBI.

15.MoHO- ¥ 2HAaHTHOTPOITHBIC (Pa30BHIC MTEPEXOIBI.

16.TepmoaunamMuka Gpa3oBbIX IEPEXOIOB.

17.MetactabwmibHbIe (pa3oBbie cocTOsTHUA. ['eTepodasHbie GiIyKTyaruu.

18.Teopus ®onbmepa-Bebepa-Dpenkens.

19.Teopus bekkepa-Jlepunra-3enpaoBuya.

20.HecTarmmonapHoe ¥ reTepOoreHHOE 3apOKICHHE.

21.Kunetnka pocta HOBOM (a3bl. Teopus JIudmmia-Cne3ona.
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22.OCHOBHBIE METO/IbI HCCIIEJOBAaHUSI MHOTOKOMIIOHEHTHBIX CUCTEM.

23.CHUCTEMBI C 3BTEKTHKOIA.

24.CucTteMbl ¢ KOHTPY?PHTHO U MHKOHI'PYIHTHO MJIABSIIIIUMUCS COETMHEHUSIMH.

25.1lpaBuo peiyara.

26.CuctemMbl € TBEpAbIMH pPACTBOpPaMH, KOMIIOHEHTbl KOTOpPBIX B3aUMHO
HEOTrpaHMYEHHO U OTPAHUYEHO PACTBOPUMBI.

27.CuctemMbl C OrpaHUYEHHOM pPacTBOPUMOCTHIO B >kuikou (aze. CioxKHbIE
JUarpaMMbl COCTOSTHUS.

28.I'paduueckoe npeACTaBICHUE COCTaBA TPOMHBIX CUCTEM.

29. TpeXKOMITOHEHTHBIE )KHJIKUE CUCTEMBI.

30. TpeXKOMIOHEHTHBIE CUCTEMBI C TPOMHON TOUKOU.

31.da3oBble epexoabl BTOporo pojaa. eHoMeHoIornuecKasi Teopusi.

32.da3o0BbIe TIepexoibl BToporo poja. CootHomieHus IpeHdecta.

2.2. OneHoOYHBIE CPeACTBA VISl IPOMEKYTOYHOI aTTecTalNM (3a4eTa)
TepMoauHaMUUYECKUE BEJIUYMHBI, CHUCTEMBI, MpolecChl. TepMoAMHAMUYECKUE

napaMeTphl.
BryTtpennsis sHeprus, Temiora, padota. [lepoe Hayano TepMOAMHAMUKH.

Btopoe Havano TepMoaMHAMUKH. DHTPOIIHS.

Craructudeckoe 000CHOBaHHE BTOPOTO Hayaiga TePMOJIUHAMUKH.

YpaBHEHUE COCTOSTHUS. DHTAIBIINS.

Tpetuii 3akoH TepMoauHaMUKH. [Iporiecchl B M30JIMPOBAaHHBIX CUCTEMAX.
PaBHOBecHE B M30JUPOBaHHBIX CUCTEMaX. TepMOJIUHAMUYECKUE TTOTEHIIMAIIBI.
OKCTpeMallbHbIE CBOMCTBA TMOTEHIMAIOB. XHUMHWYECKUN TOTEeHUHan. SBHbIC
YCJIOBHUS TEPMOJUHAMUYECKOTO PAaBHOBECH .

®da3pl W KOMIIOHGHTHL. YCIIOBHE pPaBHOBECHS KOMIIOHEHTa B JABYX (¢azax
F€TePOTr€HHONU CUCTEMBI.

10.0OcHoBHOI1 3aKk0H (ha3oBoro paBHoBecus. [IpaBumno ¢a3 ['m60Oca.

11.®a3oBbie mepexobl mepBoro poja. MazoBbie AUAarpaMMbl OJTHOKOMITIOHEHTHBIX

CHCTCM.

12.®a3o0BbIe MpeBpaleHus peanbHOro raza. Ma3oBas auarpamma sl IpeBpaIeHUs

KHUIAKOCTb-T'a3.

13.®a3oBas quarpamMma IJis IPEeBpaIIeHUs TBEP0E TEI0-KUIKOCTb.

14.®azoBas quarpamma Jijisi IpeBpaALIEHUs TBEPAOE TENIO-Ta3.

15. /luarpamma cocTosTHHAS BOJIBI, cephl, pocdopa, yriaepoa.

16.MoHO- ¥ 2HAHTHOTPOITHBIC (DA30BBIC IEPEXOTHI.

17.MetactabunbHbie (hazoBbie cocTosiHUA. ['eTepodasnbie QrykTyaruu.

18.Teopus ®onbemepa-Bebepa-Dpenkens.

19.Teopus bekkepa-Jlepunra-3enpaoBuya.



20.HecTarmonapHoe ¥ reTeporeHHOE 3apoKICHUE.

21.Kunetuka pocta HoBoM (a3zbl. Teopus Jludmmna-Cnesona.

22.CHucTeMbl ¢ KOHIPY?PHTHO U UHKOHTPYIHTHO IUIABSIIIIMMUCS COETUHEHUSAMH.
23.®a3oBble IEPEeX0abl BTOPOro pojia. DeHOMEHOJOrnyecKas TEOpHsl.
24.DazoBble iepexo/ bl BToporo poaa. CooTHoteHus: DpeHdecra.
25.DazoBbIe Iepexo bl BTOporo poaa. Moaens M3unra.

26.Da3zoBbIe Iepexo/ibl BToporo pojaa. Teopus Jlanaay.

2(.CBEpXTEKYyYECTb.

28.CBepXIIpOBOJIUMOCTb.
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