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1. IlepeyeHb KOMNETEHIUI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBaHHS B NpoLecce 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

B mpomecce ocBoeHuss 00pa3oBaTeNbHON MPOrpaMMbl KOMIETCHIHH (POPMHUPYIOTCS IO
CIIETYIOIIUM dTaram:
HaualbHBIM 3Tam jgaeT oOmiee TpPEACTaBICHWE O BHJIE JCATEIBHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSX (DYHKIIMOHUPOBAHUS OOBEKTOB MPO(ECCHOHANBHOM IeATEIbHOCTH, METOJI0OB U
QITOPUTMOB pPEIICHUS MPAKTHUECKUX 3a]1ay;
OCHOBHOIl JTam MO3BOJISIET pellaTh TUIIOBbIE 3a7aud, NPUHUMATh NPO(EecCUOHAIbHBIE U
yIpaBJIEHYECKHUE PEIICHHUS TI0 U3BECTHBIM aJITOPUTMAaM, IPAaBUJIaM H METOIUKAM;
3aBepIIAIOIINN 3Tal MpeanojiaraeT rOTOBHOCTh peIlaTh NMPAaKTHUYECKHUE 3ajaud MOBBIIICHHON
CJIO)KHOCTH, HETUIIOBBIE 33a4H, IPUHUMATh MPO(PECCHOHANBHbBIC U YIPABICHYECKHE PEIICHUS B
YCIIOBUSIX HEIOJIHOM OMpeesIeHHOCTH, IPU HEJAOCTATOYHOM JIOKYMEHTAIbHOM, HOPMaTUBHOM U
METOAMYECKOM 00ECTICYCHHH.
[Ipouecc wu3ydyeHHs AUCUUIUIMHBI HampaBlieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIEIYIOIIUX
komretreHiuii B coorBerctBuu ¢ ®I'OC BO no nanHOoMy HanpaBJIeHHIO:

HaumeHoBaHnue Koa, naumenoBanue | Koja, HaumMeHoBaHue Pe3y1bTaThl OCBOEHMS
KaTeropuu YHHBepPCAJbHOM HHIUKATOPA KOMIIeTeHI[HH
(rpynnsl) YK KOMIIETEHIIUH JMOCTHKeHHUS

YHHMBEPCAJIbLHOMI

KOMIIeTeHIIUH
[Ipumenenue OIIK-1. Cnocoben OIIK-1.1Hcnone3yer 3HATH:
(GyHIaMEHTAJIBHBIX | pellaTh 3a/1a4H, OCHOBHBIE 3aKOHBI — (u3HYecKre OCHOBBI
3HAHUU OTHOCSIIMECS K MUICHUTUTMH UHKEHepHO-  [['eopu3HuecKux MeTo10B

po(EeCCUOHATIBHON  [TEXHUYECKOI'O MOIYJIS. MCCIICI0BaHMS
NEeATEIbHOCTH, OI1K-1.43naer HE(TSHBIX U Ta30BBIX
IIPUMEHSISI METO/IbI [IPUHLIUIIAAIbHBIE CKBAYKUH;
MO/IEJINPOBAHUS, 0COOEHHOCTH — BO3MOXXHOCTH
MaTEMaTH4ECKOIr 0 MOJIETTUPOBAHUS ["eopu3nueckux METo10B
aHaMs3a, MaTeMaTUYeCKHUX, J1g n3ydyeHus
€CTECTBEHHOHAYYHbIE |[(PU3MYECKHX U XUMHUYECKUX['€O0JIOTHYECKOTO
U OOILENH)KEHEPHBIE  [IPOLIECCOB, CTPOECHUS U BBIJCIICHUS
3HAHUS [peHa3HAYEHHBIE HE(PTEHOCHBIX U
KOHKPETHBIX BOJIOHOCHBIX IJIACTOBB
TEXHOJIOTUYECKUX NpOoOypEeHHBIX
[IPOLIECCOB. CKBA)KMHAX;

— 0 METOJ1axX KOHTPOJIA 3a
[pa3paboTKON HEDTAHBIX
MECTOPOXKIACHUM;

— 0 reopu3znUecKux
MeToAaxX KOHTPOJIS
COCTOSIHUS 00CaKEHHBIX
PKCIITyaTaIMOHHBIX
ITOOBIBAIOIINX U
HarHeTaTeIbHBIX
CKBa)KHH.

'YMeTh:

— 0O0pabaTbeIBaTh
Pe3ynbTaThl HAYYHO--
MCCIIEIOBATEILCKON
esITeIbHOCTH,




MCIIONB3Ys CTAaHAAPTHOE
o0opyIoBaHue,
MPUOOPHI U MaTEPUATIBI
— BBIJICJISTH IJIACThI-
KOJUICKTOPHI T10
uarpaMmmam
PICKTPUICCKUX U
[PaIMOAKTUBHBIX
METOOB;

— OTMEUaTh TPAHUIIBI
MJ1ACTOB M ONIPEACIIATH
WX TOJIIUHY;

— OIPEACIIATH 110
PIEKTPUUYECKUM
COTIPOTUBIICHUSM
XapaKTep HACHIIICHHUS
r1acTa—HEPTEHOCHBIH,
BOJIOHOCHBIM;

— BBLJICIISITH MHTEPBAJIBI
O6BoaHEHUS HEDTIHOTO
TTacTa B MPOIECCe ero
pa3paboTKu;

— OTIPEJCIIATh HAPYIICHHE
PKCIITyaTaluOHHON
KOJIOHHBI B CKBaJKMHAX;
Bnaners:

- TEXHUKOM
DKCIIEPUMEHTUPOBAHUS
C UCIIOJIb30BAaHUEM
MAKeTOB MPOTPaMM.

Hccnenosanue

OIIK-5. Cniocoben
MMOHUMAThH TPUHITAITHI
paboThI COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTHH U
MCIOJIb30BaTh UX IS
perieHus 3ana4y
npodeccroHanbHOI
JeSATSIIbHOCTH

OI1K-5.4 Ucnons3yet
OCHOBHBIE TEXHOJIOTUU
MOKCKA, Pa3BEIKH U
OpraHu3aluu
He(Tera3oBoro
npousBoJcTBa B Poccnn n
3a pyOexoM, CTaHAAPTHI U
TV, UICTOYHUKH NTOTyYEHUS
MH(popMaLuy,
MacCMEIUUHBIE U
MYJIbTUMEIUNHBIE
TEXHOJIOTHH;

OIIK-5.5 HUcnonb3yer
3HAHUA O COCTaBax U
cBoiicTBax He(TH U rasa,
OCHOBHBIE ITOJIOKEHHUS
METPOJIOTHH,
CTaHJapTU3aLMH,
cepTuduKaun
He(dTerasoBoro
[POM3BOJICTBA

3HATD:

- COBPEMEHHBIC Hay4YHbIE
MpeICTaBICHUS O
3aKOHOMEPHOCTSIX
M3MEHEeHUs] (PU3NUECKUX
CBOWCTB KOJUIEKTOPOB U
MIaCTOBBIX KUAKOCTEH NpU
[pa3paboTKe MECTOPOIKACHUIA,
- IPUHIUIIBI ITTAHUPOBAHUS
PKCIIEpUMEHTA,
lmabopaTopHBIX U3MEPEHHIA, a
TAK)KE MPUHIUITBI paOOThI
MPUKJIAHBIX TIPOTPAMM 10
00paboTKe YNCICHHBIX
TTAHHBIX.

'YMmern:

- IPOU3BOJIUTH 0OPaOOTKY
[pe3yabTaTOB JTa00PATOPHBIX
M3MEPEHUi, aHATU3UPOBATh
MOJTyYCHHBIC PE3YJIbTAThI;

- POU3BOJIUTH MTOUCK B
HayYHBIX U3IaHUSIX,
QHAIM3UPOBATh U 00001IaTh
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NTAHHBIC TIO0 (PU3UIECKUM
CBOWICTBAM KOJIJICKTOPOB H
MJIACTOBBIX KUAKOCTEH.
Baaners:

- METO/IaMHU U CPEICTBAMHU
MOWCKA, aHAIN3a U
00001IIeHISI HAYYHO-
TeXHIUYECKON nHpopManmu;
- METOJJAMHU U CPEJICTBAMU
TUTAHUPOBAHHUS
lmabopaTopHbIX
rccienoBaHuii, 00paboTKu
[pe3yJbTAaTOB U3MEPEHUN U
QHaJIM3a Pe3yIbTaToB.

2. Onucanue mokasarejieii U KpPUTEPHEB OIEHWBAHUSA KOMIIETEHIUH, ONMUCAHUE IIKAJ

OICHUBAaHUSA

IIIkana onmeHUBaHus,

MmoKa3areJim MW KPUTCPUU OLNCHUBAHUA 06pa30BaTeJ’ILHbIX

pe3yJIbTAaTOB 00Y4aI0IIerocsi Ha IK3aMeHe.

Onenka >K3aMeHa
(HOpMaTuBHasI)

IToxa3aTenn U KPUTEPHH OLCHHBAHUS 00PAa30BaTeIbHBIX
pe3y/1bTaToB

ep. 1

ep.2

5,
OTJIMYHO

Onenka «5 (OTJMYHO)» BBICTaBISETCS O0y4aroIIEMYyCs, €CJIU OH
ry0OKO M TMPOYHO YCBOMJI IPOrpaMMHBIM  Marepuan U
JEMOHCTPUPYET 3TO HA 3aHATHIAX M 3K3aMEHE, HMCUEPIBIBAIOLIE,
[IOCJIEI0OBATEIBHO, YETKO U JIOTUYECKH CTPOMHO M3Jarajl €ro, yMeer
TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, CBOOOJTHO CIIpaBsieTCs C
3aJla4yaMM, BOIIPOCAMH W JPYTMMH BHJAaMU IPUMEHEHHs 3HAHMIA.
[IpyuemM oOyuwarouuiics He 3aTpyAHSUICS C  OTBETOM IpuU
BUJIOM3MEHEHUM INPEUIOKEHHBIX €My 3aJaHuil, HCIOJIb30Bal B
OTBETE MaTepuasl yueOHOI U MOHOrpaUUeCcKoi IUTepaTypsl, B TOM
quciae M3 JONOJHHUTEIbHOTO CIHMCKA, IMPaBUIBHO OOOCHOBBIBAJ
MIPUHATOE PELICHNUE.

Y4yeOHbIC NOCTH/KEHMS B CEMECTPOBBIM MEPHOJ U PE3YIbTaThI
pyOeXHOrO KOHTpOJII JIEMOHCTPUPOBAIM BBICOKYH) CTeleHb
OBJIaJICHUS NIPOIPAMMHBIM MATEPHAJIOM.

KoMnerenuum, 3akperi€éHHple 3a JUCHUILIMHON, ¢OPMHPOBAHBI
HAa YPOBHE — BBICOKHIA.

4,
XOPpOIIO

Ouenka «4, (XOpoIlo)» BBICTABISAETCA O0yYaromeMycsi, €Clii OH
TBEPAO 3HACT MaTepuas, rPAMOTHO U II0 CYLIECTBY M3J1araer €ro Ha
3aHATUAX U DK3aMEHE, HE JIOIyCKas CYHIECTBEHHBIX HETOYHOCTEHN B
OTBETE Ha BOIPOC, MPaBUIBHO IPUMEHSET TEOPETUUYECKUE
MOJIOKEHNs TIpU PEIICHUH NPAKTUYECKUX BOINPOCOB M  3aj1ady,
BJIaJIe€T HEOOXOAMMBIMU HaBBIKAMHU M MTPUEMAMH UX BBIIIOJTHEHUS.
Y4eOHbIe NAOCTHKEHMSI B CEMECTPOBBIM IEPUOT M PE3YNIBTATHI
pPYOEKHOTO  KOHTpOJII  JEMOHCTPHPYIOT XOPOIIYI  CTeleHb
OBJIa/ICHUS] IPOrPAMMHBIM MAaTEPHAIOM.

Komnerennum, 3akpeni€HHble 3a TUCHUILUIMHON, ¢(hOPMHUPOBAHBI
HAa YPOBHE — XOpo1uMii (CpeAHMI).




Onenka 3k3amMeHa IMoxazarenu u KPUTEPHUHA OLICHUBAHUA 06pa30BaTeJII>HbIX

(HOpMaTHUBHasI) pe3yabTaToB
ep.1 ep.2
3, Ounenka «3 (YnOBJIETBOPHUTEIBHO)» BBICTABJISIECTCS
yJIOBJIETBOPUTEIBHO oOyyaroliemycsi, €clii OH HMEeT M JIEMOHCTPUPYET 3HaHHUs Ha

3aHATHUSIX M 9K3aMEHE TOJIbKO OCHOBHOI'O MaTepHualla, HO HE YCBOWJI
ero Jerayiedd, JOMYyCKaeT HETOYHOCTH, HEJIOCTATOYHO MpaBUIIbHBIC
(OpMYIMPOBKH, HApyIIEHHs JOTMYECKOW IOCIIEIOBATEIFHOCTH B
W3JI0KEHUU TMPOrPaMMHOI0 MaTepuasa, HCIBIThIBAET 3aTpyIHEHUS
MIPH BBITTOJIHEHUU TIPAKTHYECKUX PadoT.

YueOHble JOCTHUKEHMSI B CEMECTPOBBIM MEPHOJ U Pe3yIbTaThl

pyOexHOoro KOHTPOJIS JEMOHCTPUPYIOT AOCTATOYHYIO
(Y10BJIETBOPUTEIbHYIO) CTelleHb OBJAJeHUs] NPOrpaMMHBIM
MaTepHaJIoM.

Komnerennum, 3akperyi€HHbIe 3a JUCHUILIMHON, ¢OPMHPOBAHBI
Ha YPOBHE — I0CTATOYHBIIA.

2, Onenka «2 (ne YAOBJIETBOPHUTEIbHO)» BBICTABJIIETCS
HE yJIOBJIETBOPHUTEIILHO oOyuJaromemMycs, KOTOPbIA HEe 3HAeT OOJBIIEH YacTH MPOTPAMMHOTO
MaTtepuaina, AOMYCKaeT CYIIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C
OONBIIMMHU 3aTPYJHEHUSMH BBITIOJHSIET MPAKTUYECKHUE padOThl Ha
3aHATHSIX u JK3aMeEHe. Kak MpaBuUIIo, OLIEHKa
«HEYJOBJICTBOPUTEILHO» CTAaBUTCA OOYYAIONIUMCS, KOTOpbIE HE
MOTYT TMPOJOJDKUTH OOyueHue O0e3 JOMOTHUTENbHBIX 3aHATUH IO
COOTBETCTBYIOLIEH JTUCLUIUIMHE.

YueOHble JAOCTHU:KEHMSI B CEMECTPOBBIM MEPHOJ U Pe3yIbTaThl

pyOexxHOro KOHTPOJIA JNEMOHCTPUPYIOT HEBBICOKYIO
(HEZOCTATOYHYIO) CTelneHb OBJIAJICHUSA MPOrpaMMHBIM
MaTepHaJIOM.

Komnerennun, 3aKperuIEHHbIE 3a JUCIMITIINHOM, He
copMHPOBAHBI.

3. TumnoBble KOHTPOJIbHbIE 3aJaHUS WJM WMHbIE MAaTepHaJIbl, Heo0XOoaMMbIe sl
OLlCHMBAHUS 3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEePU3YIOIIHUX
sransl GOPMUPOBAHUA KOMIIETECHIHI
Jlnst  olleHWBaHWsA 3HAHWUW, YMEHWH, HABBIKOB M (MJM) OIMbITa JEATEIbHOCTH,

XapaKTePU3YIOMIMX 3Tarbl (POPMUPOBAHUS KOMIETSHIIMM HCTIOIB3YIOTCS CIEAYIOIINE THIIOBBIE
KOHTPOJIbHBIC 3a/1aHUS:
3.1. Texymmii KOHTPOJIb YCIIEBA€MOCTH

Marepuajbl AJs1 NPOBEJACHUS] TeKYUIEro M NPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM
CTYCHTOB

Texkymas arrecranus no JucuumInie «Pu3nka miacra».

OnenuBanue oOOydarolIErocs Ha 3aHATUSAX OCYIIECTBISETCSI B COOTBETCTBHHM C
MOJIOKEHHUEM O TEeKYIIeH aTTecTaluy o0yJaroluxcs B YHUBEPCUTETE.

[To uroram Tekymiel arrecTanuy, BEAYIIUW MperojaBaTeidb (JIEKTOpP) OCYIIECTBISIET
JIOITYyCK 00y4aroierocs K mMpoMeKyTOUHOM aTTeCTaI|H.

Jdomyck K MpoMe:KyTOYHOM aTTecTAlluM 10 AUCUUIINHEe «PU3UKA II1acCTaY.

OOyuaronuiicsi 1OIMycKaeTcs K MPOMEXKYTOUHOM aTTecTallMy MO JUCHUIUIMHE B Cly4ae
BBIIIOJIHEHHUSI UM BCEX 33JlaHUA M MEPONPHUATUH, NMPEITYCMOTPEHHBIX HACTOSIIEH MPOrpaMMOM
JUCLMIUIMHBL B TOMHOM oObeme. IlpenonaBarens uMeeT NpaBO HM3MEHATh KOJMYECTBO U




coJiepKaHue 33JaHuH, BBIaBaEMBbIX OOydaronumcs (oOyyaromeMycs), UCXOAs U3 KOHTUHIEHTa
(YpOBHS TOATOTOBJICHHOCTH ).

Jlormyck o0ydJaromerocss K MPOMEKYTOYHON aTTECTAIMU MO JUCITUILIMHE OCYIIECTBISET
IpenoaaBaTelb, BEAYIIUM MPAKTUYECKUE 3aHATHSL.

OOyuarommiics, HMMEIONMA y4eOHbIe (aKaJeMHUYECKUE) 3aT0JDKEHHOCTH (TPOIYCKH
y4eOHBIX 3aHATUH, HE BBINOJHUBIIMKA YCICIIHO 3afaHusi(e)) o0s3aH oTpabOTaTh UX B MOJHOM
o0beme.

OTpaboTka yuyeOHBIX (aKaJeMHUYeCKHX) 3210JIKEHHOCTel 1o Jucuniinne «Puzuka
miacray. B cinyuae Hanmmums ydeOHOW (akaJeMH4YecKOW) 3aJ0JDKEHHOCTH MO JUCHUILIMHE,
oOydaromuiicss oTpabaTbIBaeT MPOMYIICHHbIE 3aHSATUS W BBINOJHSIET 3allJIAHUPOBAHHBIE U
BbIIaHHbIE IpenojasareneM 3aaaHud. OrpaOoTka HPOBOAUTCS B IEPUOJ CEMECTPOBOTO
oOydyeHHs WIM B TEPUOJl CECCUU COrlacHo rpaduky (paclucaHHI0) KOHCYJIbTalUi
npernoaaBaress.

OOyuaromuiics, TPONYCTUBIIUN  JeKYUuoHHOe 3aHamue, 00s3aH  MPEJOCTABUTH
npenojaBaTeno  pedeparuBHBI  KOHCHEKT COOTBETCTBYIOIIETO pasiena y4eOHOW U
MOHOTpaUUYECKON JUTEepaTypbl (OCHOBHOW U JIOTOJHHUTENBHOM) IO paccMaTpUBAEMbIM
BOIIPOCAM B COOTBETCTBHMHM C HACTOSALIEH IIPOIPAMMOM.

OOyuaromuiics, MPOMYCTUBIINNA npakmuieckoe 3ansamue, OTpadaTbiBaeT ero B ¢GopMme
MHAUBUAYAJIbHOTO 3a/laHusl 10 PacCMaTpPUBAEMbIM HA HMPAKMUYECKOM 3aHATUU BOIPOCaM B
COOTBETCTBUU C HACTOAIIEH mporpamMmod win B ¢dopMe, MPEAIOKEHHON MpenoaBaTesieM.
Kpome Toro, BeITONIHSIET Bce ydueOHbIE 3aaHusl. Y4eOHOE 3aJaHue CUMTAETCS BBIOTHEHHBIM,
€CJIM OHO OILICHEHO MPEINo/1aBaTeIeM MOJI0KHUTEIBHO.

[IpenonaBaTens uMeeT MpaBO CHU3UTH OadbHYIO (B TOM YHUCIIE PEUTHHIOBYIO) OLIEHKY
oOyuJaroieMycst 3a HEBBIIIOJIHEHHOE B CPOK 33/1aHue (TI0 HEYBAKUTEIBHON IPUYUHE).

IIpomekyTouHass aTTecTalus MO AMCHUIVIMHE (MOAYJ/10). DOpMON MPOMEKYTOUHOMN
aTTecTalliy M0 JUCIUILIMHE OIpeieyieH DK3aMeH-4 ceMecTp.

[IpomexyrouHas arTecTanusi OOYYArOIIMXCS OCYILECTBISIETCSI B COOTBETCTBHM C
MOJIOKEHHUEM O NMPOMEXKYTOUHOH aTTecTaluu 00y4aroIuXxcs B YHUBEPCUTETE U OLIEHUBAETCS: Ha
9K3AMEHe — O, OMAUYHO, 4, xopouwio, 3, Y0081emeopumenbHo, 2, Hey0081emeopumenbHo

DK3aMeH MPUHUMAET MPENoIaBaTellb, YUTABIINN JEKIUOHHBIN KypC.

Onenka 3HaHUM 00y4aroOUIerocsi OLEHUBAETCS 10 KPUTEPUSIM, IPEJICTABICHHBIM B (JOHJIE
OLICHOYHBIX CPEJICTB MO TUCLUIUIMHE.

KOHmpOﬂb oce6oenun Komnemenuuﬁ

Ne Bun xonTposs KonTtponupyemsie TeMbl (pa3aesbl) Komnerenmum,
n\i KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCSI
2 JK3aMeEH 1.-9. OIIK-1, OIIK-5

BOl'lpOCbI TEKYIIEro KOHTPOJIAA YCIEBACMOCTH HA MPAKTHYICCKHUX 3AHATUAX

1. Kakwe Bumbl (ha30BBIX IMEPEXOJIOB BEIIECTBA BCTPEYAIOTCS B HEPTEIPOMBICIOBOM
MpaKkTUKe

2. C geM Hambosee YacTo MPUXOIUTCS UMETh JIEJ0 MPOMBICIOBOMY HUHKEHEPY

3. Ckonmpko (a3 MOryT COCYIIECTBOBaTh B TEPMOJMHAMHYECKOM PaBHOBECHUHU
OJIHOBPEMEHHO B CHCTEME, HaXOSIIENCs B YCIOBHIX Kakoro-amuoo ¢pa3zoBoro nepexoaa

4. Yto ABISAIOTCS YCIOBUSMH paBHOBECHsI (pa3 BO BCEX YACTIX CHCTEMBI



Korna HacTynaroT B MHOTOKOMIIOHEHTHBIX CHCTEMax yCJIOBUS paBHOBecHs (a3
Ha xakue 1Ba BuJa nopasaessitorcs Bce (pa3oBble IEPEXObI
Kakue sBI10TCS IpOCTEHIIMMU TpUMepamMu (a30BBIX IEPEXO0JI0B MEPBOTO poia

N oG

[TpocreiimmmMu mpumepaMu (ha30BBIX MEPEXOA0B MEPBOTO POJIa SBISIOTCS HCIIAPCHHE,
iaBieHre. Kak erie Ha3bpIBaeTCsl KOJIMYECTBO TEIUIOTHI, KOTOPOE TOTrJomaercs (Wim
BBIJIEIISICTCS ) IPU (hAa30BBIX MPEBPAIICHUSIX TAKOTO PO/Ia U3MEHEHHS 00beMa CHCTEMBI
9. UYrto npoucxoauT B MPOLIECCE UCIIAPEHUS BEIIECTBA

10. Kakue 3ppeKxThl OTCYTCTBYIOT P (Ha30BOM MEPEX0E BTOPOTO poaa

3.2. JIaGopaTopHbie padoThI
3.2.1 llopsinok npoBeaeHust

JIaGopatopHble pPAa0OTHI BBIMOJIHAIOTCA OOYYAIOUUMUCS CaMOCTOSATENIIBHO BO BpeMs
ayIUTOPHBIX  3aHATHH, B  Y4eOHOH  ayIWTOPHHM, OCHAIMEHHOH  COOTBETCTBYIOIIUM
oOopynoBanuem. OOyuaromuecss HPOBOIAT Yy4yeOHbIE SKCIEPUMEHTbl U TPEHUPYIOTCS B
IPUMEHEHUN TPAaKTUKO-OPUEHTHUPOBAaHHBIX TexHosoru. [lo 3aBepuieHuto 1a00paTOPHBIX
UCCIIIOBAaHUM MTPOBOAUTCS 3allluTa JJabopaTOpHbIX paboT. OLEeHUBAIOTCA 3HAHUE MaTepuana u
yYMEHHE TPUMEHSTh €ro Ha IMpPaKTHKe, YMEHHS W HaABBIKH 1O paboTe ¢ 00OpyIOBaHUEM B
COOTBETCTBYIOLIEH mpeaMeTHON oOnactu. OTBET CTYJEHTa OLIEHUBACTCS IIperojaBaTelieM B
COOTBETCTBUU C YCTAHOBIICHHBIMU KPUTEPHUSAMU.

Kputepumn oneHKku 0TBETOB HA J1a00OpaTOpPHbIE padoThHI:

- HE 3a4TE€HO BBICTABISAETCS CTYJIEHTY, €CIM JaH HEMOJHbIA OTBET, MPEACTaBIAIOLUN cOo00it
pa3spo3HEHHbIE 3HAHUS 110 TEME BONPOCAa C CYLIECTBEHHbIMU OMIMOKAMHU B OIpENEICHUsX.
[TpucyTcTBYIOT (parMEeHTapHOCTh, HEJIOTUYHOCTH H3NOKeHUs. CTyoeHT He OCO3HAeT CBS3b
JAHHOTO IMOHATHUS, TEOPHM, SBJIECHUS C JPYTMMU OOBEKTaMHU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3ALHsl U JOKA3aTeIbHOCTh N3JI0kKeHUsA. Peub HerpamoTHas. JlonoaHUTENbHBIE
U YTOYHSIOIIKE BOIPOCHI NIPENOAaBaTeNs HE IPUBOAAT K KOPPEKLUU OTBETA CTYIEHTA HE TOJIBKO
Ha IIOCTAaBJIEHHBIN BOIIPOC, HO ¥ HA APYTHE BOIPOCHI JUCHUTIIINHEI.

- 3aUTEHO BBICTABIIACTCS CTYACHTY, €CIIM JAaH IOJIHBIMA, Pa3BEPHYTHI OTBET Ha IOCTABJICHHBIN
BOIPOC, TOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUU 00 OOBEKTE, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE€ IIOJIOKEHHSI TEMBI; B OTBETE IIPOCICKHMBAETCA 4YETKas CTPYKTypa, JIOrMYecKas
IIOCJIEIOBATEIBbHOCTD, OTPAXkAroIasi CYIIHOCTb PAaCKpPBIBAEMBIX IOHATHH, TEOpPUH, SBICHUI.
3HaHue 00 00BEKTEe NEeMOHCTpUpYyeTCs Ha (JOHE MOHHMMAHMS €ro B CHCTEME JAAHHOM HayKu U
MEXIUCHUIUITMHAPHBIX cBA3eil. OTBET M3JI0KEH JIUTEPATypPHBIM S3BIKOM B HAyYHBIX TEPMHHAX.
MoryT OBITh JOIYILIEHBI HEAOYEThl B ONPEAETICHHUU IOHATUN, HCHpABIEHHBIE CTYICHTOM
CaMOCTOSTENIBHO B IIPOLIECCE OTBETA.

Tunoskle TeCThI/3a1aHNS

[lenpto TeCTOB SBISAETCS TEKYIIUH (OMEpAaTUBHBIN) KOHTPOJb 3HAHWI W HABBIKOB IO
pazzaenam aucHUIIMHbL. Kaxkapid TecT cocToUT u3 4—10 TECTOBBIX 3aJaHWil M MPEIOCTABIISIET
BO3MOXXHOCTh BBIOOpa M3 MEPEYHS OTBETOB. TeCThl MPOBOISATCS KaXKIble NIBE HEAENH, KaKk Ha
ayJAUTOPHBIX 3aHATUSX, TaK M B 4Yachl BHE CETKM pacnucaHus. [IpaBuibHbIe pelIeHUA
pa3duparoTCcs Ha MPAKTHUECKUX W/WITH JICKITUOHHBIX 3aHATHX, a TAK)KE HA KOHCYJIbTAIIUSX.

1. IToBepxXHOCTH TBEPAOIO TEJA, B CJIy4Yae MOJHOI0 He CMAYMBAHUA BOIOM,
Ha3bIBaeTcH ...
1. HeWTpabHOM



2. HeT MPaBUIILHOTO OTBETA
3. ruapodunsHOM
4. ruapodooHoii

2. K kap0OHATHBIM NOPOJAM OTHOCATCH ...
1. U3BECTHSAKY U IECUAHUKU

2. 10JIOMHUTHI U U3BECTHAKHU

3. HeT NpaBUJIBLHOI'O OTBETA

4. TOJOMHUTHI U AJIEBPUTHI

5. aeBpPOIUTHI U APTUILIUTHI

3. OcHOBHBIE CBOMCTBA TOPHBIX MOPOA M3yyaemblie OU3NKOI mIacTa ...

1. nopucTocTH, NPOHUIAEMOCTh, HACBIIIEHHOCTh, TPAHYJIOMeTPHYeCKHii
COCTaB, KAIWJLJISIPHbIE CBOIICTBA, y/IeJbHAsl IOBEPXHOCTH

2.HET NPaBUJIILHOTO OTBETA

3.MOPUCTOCTh, HACBHIILIEHHOCTh, TPAHYJIOMETPUUECKHUI COCTaB, KAMIUIIPHBIE
CBOICTBA, yJI€JbHasl TOBEPXHOCTh, BA3KOCTh

4.10pUCTOCTB, MPOHULIAEMOCTb, YIIPYTOCTh, CAKUMAEMOCTD; TEMIOEMKOCTb
5.MOPUCTOCTh, HACBIILIEHHOCTD, BA3KOCTh; INIOTHOCTh

4. Ilpu n3y4eHuu npoueccos (PpuabTPpanuu HaudoJIee BaKHA... IOPUCTOCTH
. OTKpbITas

. 3aKpbITas

. 3¢ PpexTUBHAN

. HET IPaBUJIBHOT'O OTBETA

. obmas

whm A W -

5. IIpoMbIlITIEHHBIE 3aNIACHI YTJIEBO0OPOI0B B OCHOBHOM HAaXOAATCH B
TOPHBIX NOPOJAX ........... IPOUCXO0KACHUS

l.HET mpaBUIBLHOTO OTBETA

2.0€aJI0YHOT0

3.M3BEPHKEHHOTO

4.MarMaTu4ecKoro

S.BYJIKAHUYECKOTO

6.MeTaMophrUUECKOTo

3.2. [Ipome:xxyTOUHAS ATTECTALUA
Tunosbie BONPOCHI K NPOMEKYTOYHOM aTTecTanuu (JK3aMeH)
Bomnpocsl k 3k3ameny (4-i cemectp)

1. Kakue Bupl (a30BBIX MEPEXOI0B BEIIECTBA BCTPEUAOTCS B HEPTEPOMBICIOBON MpaK-
THKE
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

C 4yeM Hanbosee YacTo NPUXOIUTCS UMETh JIEJI0 IPOMBICIIOBOMY UHKEHEPY

Ckonbko (pa3 MOTyT COCYLIECTBOBaTh B TEPMOIAMHAMUYECKOM PAaBHOBECHUHU OJHOBpE-
MEHHO B CUCTEME, HaXOJISIICICS B YCIOBUAX KaKOro-1u0o (a3oBoro mepexoa

UTo SIBIISIOTCS YCIIOBUSIMH PaBHOBECHS (pa3 BO BCEX YaCTSIX CHCTEMBI

Korna HacTynaroT B MHOTOKOMIIOHEHTHBIX CHCTEMax yCJIOBUS paBHOBecus (a3

Ha xakue nBa Bua mopasaesisitoTcest Bce (Da3oBbIe EPeXoabl

Kakue sBisrores npocteiyuMu npumepamu (ha3oBbIX EPEX0JI0B MIEPBOI0 poia
[TpocreiimmmMu npuMepamu (a3zoBbIX NIEPEXOJOB MIEPBOr0 poja SABJSIOTCA HCIApeHHe,
raBieHue. Kak erne Ha3pIBaeTCsl KOJIMYECTBO TEIUIOTHI, KOTOPOE MOTrjouiaercs (Wim
BBIJIENIICTCS) IPU (ha30BBIX MPEBPAIICHUSIX TAKOTO PO U3MEHEHHS 00beMa CHCTEMBI
YTo MpoucxoauT B NPOLECCEe UCTIAPEHUS BEIIECTBA

Kakue 3ppexTsl 0OTCYTCTBYIOT pH (Pa30BOM MEPEXo/ie BTOPOTo poja

Ecnu cocTosiHue Tena MeHseTcsl HEPepbIBHO, TO Kakol ero (pa3oBblil Iepexo1 BTOpOro
pona

Kakumu mMoryT ObITh puMepHI (ha30BOTO IIepexo1a BTOPOTro pojaa

YeM oTIMYAIOTCA KPUTUYECKHE SIBJICHUS OT (ha30BBIX N1EPEX0J0B BTOPOIO PO

Yro HabmroaeTcs Npu KPUTUUECKUX SBJICHUAX, KaK U MU (a30BbIX IEepexo1ax BTOPO-
ro poja

Yo HenpepbIBHO U3MEHSETCS IUIacTax B MPOLIECCE SKCIUTyaTallud MECTOPOXKIECHU I

B npouecce skcrutyataiiui MECTOPOXKJICHUN B IJIaCTaX HENPEPhIBHO M3MEHSIOTCS J1aB-
JICHHWEe, KOJHMYECTBEHHOE COOTHOIICHHWE Ta3a W He(TH, a WHOr/a W TeMIepaTypa.
Kaknmu HenpephIBHBIMA W3MEHEHHSIMU TO COIPOBOKIACTCS

['e 0cO6EeHHO MHTEHCUBHO MPOUCXOMAT HENPEPBIBHBIE MPOLIECCHl H3MEHEHHs COCTaBa
ra3oBOi M KHUIKOH (Da3 ¢ mepexooM Pa3IMYHBIX YIIIEBOJIOPOIOB M3 OAHOHN (asel B
ApYTYIO

YeM mosib3yroTCs Ui pacueTa KOJIMYEeCTBA U COCTaBa Iasa, BBLACISAIOMIErocs U3 HePTH
NpY pa3IMYHBIX JaBJICHUSAX M TEeMIIepaTypax, KOJIMYECTBa M COCTaBa OEH3WHOBBIX
dpakuuii, comepkamuxcs B rase, u T. JI.

Yro mpencrasinseT co0oi HeTIHOM mIacT

Kakyro miomane MOXET COCTaBIISATh MHOTA IMOBEPXHOCTHh MOPOBBIX KaHAJIOB CONEP-
Karmxest B 1 M° HedTecoepKaumx mopos

YeMm 3amosHseTCd 4acTh MOp HpU ycajke HePTHU BCIEJICTBHE HEMPOU3BOIUTEILHOTO
yYMEHbIIEHUs: 00beMa He(TH NP BbIJEICHUH U3 Hee ra3a

B gewm 3axmrouaeTcst ogHa U3 TPUYUH HEOOBINON 2P (HEKTUBHOCTH PEXUMa PACTBOPEH-
HOTO rasa

B kakux mpespenax usMmeHsercs HedTeoTAaua Ijacrta, MPH HW3pacXOJIOBAHUU Ta30BOU
SHEPIrHH U MEePEeX0/Ie K SHEPTUH CHITBI TSHKECTH

[Ton neiicTBueM Kako# CHIIBI IPOUCXOIUT MPUTOK HE(YTH K CKBaKMHE IOCIIE U3pacXo-
JIOBaHUS Ta30BOW HPHEPTUU M MAJCHUS IJIACTOBOTO JaBJIEHHE O TaKUX MpPEIeNoB, MpU
KOTOPBIX JaJbHEHIIast SKCIUTyaTalusi CKBaKWH CTAHOBHUTCS Mallod(h(heKTHBHOM
[Touemy ra30BbIiA PaKTOpP, YBETUINBASCH A0 HEKOTOPOTO MAKCHMYyMa, 3aT€M yMEHBIIIa-
eTcs

C kaxoro MomeHTa 3()(peKTUBHOCTh BbITECHEHUs He(TH Ta30M Bce Oosee u Ooee mo-
HIDKAETCsI TI0 Mepe YBEIMYCHHS T'a30HACHIIIEHHOCTH 0P TIacTa BCIIEACTBUE MPOPHIBA
ra3a B 30HBI IIOHM)KEHHOT'O JIABJICHUS 110 Ta30HACHIIEHHBIM y4acTKaM U KPYIHBIM I10-
pam, 3aII0JTHEHHBIM Ia30M



217.

28.

29.
30.

31.

32.

33.
34.

35.

36.
37.

38.
39.
40.

Yemy BHauase crocoOCTBYIOT My3bIPhKU Ta3a, BBIACIUBIIUECS U3 PacTBOpA, paciiupsi-
ACh

Uro oOpasyercst mpu W3BICUYCHUU HEPTH U3 CKBAKUH B MPU3a0OWHON YacTH TUIACTA,
KOTOpask paclpoCTpaHseTCsl B IIIyOb 3aJIeKH 110 MEpE €€ dKCILTyaTalliu

Kak MoxeT ObITh yiyullieHa TEXHOJIOTUS 3aBOAHEHHUS

O yeMm CBUACTENLCTBYET HEOOJNBIINE 3HAYEHUS KOA(P(PUIMEHTOB HEPTCOTHAAUU ecTe-
CTBEHHBIX KOJIJIEKTOPOB

B kakux 30HaxX M y4yacTKax MOXKET OCTaBaThCsl HE(Th B 3HAUUTEIBHBIX KOJIWYECTBAX
KpOMe IJICHOYHOH U KallMIISIPHO yIepKaHHOH He(hTH

UYewm erie onpeaensieTcs KOJIMUECTBO IUIEHOUYHOU HEPTH KpOME MEePEUUCICHHBIX (PaKTo-
POB, CTPOEHUEM ITOBEPXHOCTU MUHEpaa U pa3MePOM yI€JIbHON TOBEPXHOCTH NOPOL
UeM NOKpHIBACT IJICHOYHASE HEPTH MOBEPXHOCTH TBEPAOH (a3bl IuiacTa

UeMm 00BsACHSCTCS MOSIBICHUE 30H, HE TPOMBIBAEMBIX BOJIOW U c1a00 APEHUPYEMBIX Ta-
30M

Kakoe cTpoenne miuactoB Haubosee CylecTBeHHas: MPUYMHA HEMOMHON oTnayu HedTu
IJ1aCTOM

UTo B 3HAUUTETHLHON CTENEHH BIUSAET Ha He(hTEeOoTIauy IIacTOB

YMEHBIIEHUIO Yer0 CIOCOOCTBYET BBICOKAsl BSI3KOCTH HE(DTH MO CPAaBHEHHIO C BSI3KO-
CTBIO BOJIbI

Yem 00bscHsIETCS HU3Kas He(PTEOT1aya eCTeCTBEHHBIX KOJIIEKTOPOB

Urto oka3bIBacT 3HAYUTEIBHOE BIMSHIE HAa HEPTEOTAady 3aJIe)KEH ¢ ra30BOM MATTKOM
Yem 00yclIOBIIEHO B OCHOBHOM JajbHEHIIEe CHIKEHUE d(PPEKTUBHOCTH PaCIIUPEHUS
ra3oBOH IIIANKHU, YTO MPUBOJUT K MPOPBIBY I'a3a K CKBaXKMHAM 4Y€pe3 KPYIMHbIE KaHAJIbI
u 6oJsiee MpOHUIIaeMbIe 30HBI IJ1acTa

O0pasen OmJieTa K 3K3aMeHy

VHI'YIICKW TOCY JAPCTBEHHBIM YHUBEPCUTET
Kadenpa «Hedrerazosoe nemno»

«Y TBEPKIAIO»
3aB. xageapoit

Bbuaer Ne 1

Hucuunnuua: dusrka niacra

Bormpocsr:

1.
2.

« »

Kakumu mMoryT ObITh puMepHI (ha30BOr0 Iepexo1a BTOPOro pojaa
YTo ABISIOTCS YCIOBUSAMHU paBHOBECHs (pa3 BO BCEX YACTAX CHUCTEMBI.

20 CocraBui:

10



4. Meronnuyeckue MaTepHaJibl, ONpeAe/sIIONIAe NPOoUeAYPbl OLEHHBAHHUS JAOCTHKEHHSA
3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00yUeHUS M0 JUCHHUILUIUHE (MOTYJII0)
Texymas arrecranus

[Ipyu oneHMBaHUM YCTHOTO OMpOCa U y4acTHsl B AMCKYCCHU Ha JTAOOPATOPHBIX 3aHITHUSIX
YUUTBIBAIOTCSL:

- CTENEHb PACKPBITUS COIEPKAHUS MaTepHaa;

- U3JI0KEHHNE MaTepHralia (TpaMOTHOCTb pe4M, TOUHOCTb MCIOIb30BaHHUsI TEPMUHOJIOTUU U
CUMBOJIMKH, JIOTHYECKasl 1OCJIEIOBATEILHOCTD U3JI0KEHUSI MaTepuraa;

- 3HAaHME TEOPUU H3YYECHHBIX BOMNPOCOB, C(HOPMUPOBAHHOCTb M YCTOWYHBOCTD
HCIIOJIb3YEMBIX MPU OTBETE YMEHHI U HABBIKOB.

Jlnsi ouLeHWBaHWS pe3ynbTaToB OOy4YeHHMS B BHJE 3HAHUU MCIOJIB3YIOTCS TaKHe
MpOLEAYPHl U TEXHOJIOTUU KaK TECTUPOBAHUE U OIIPOC Ha TaOOPATOPHBIX 3aHITHSIX.

JUia oueHuBaHUS pe3ysbTaTOB OOydeHHUs B BUIE YMEHMH U BIAJCHUN MCIIONb3YIOTCS
CIIeIyIOIINE TPOLEAYPhl U TEXHOJIOTHHU:

- IPAaKTHYECKHE KOHTpOJIbHbIE 3anaHus (nanee — IIK3), Bkmoyaromux OJHY WIIU
HECKOJIBKO 3a/1a4 (BOIIPOCOB) B BUE KPaTKOW (hOpMYIHPOBKHU AEHCTBUI (KOMILJIEKCA ACHCTBUIA),
KOTOpBIE CJIEIYET BBIIIOJHUTD, UM OIMCAHUE PE3YJIbTaTa, KOTOPbINA HYKHO MOJIYUUTh.
OuenuBanue oOy4aromierocsi Ha TEKYIIEH aTTeCTallMd OCYIIECTBIAETCS B COOTBETCTBUU C
KPUTEPUSIMHU, IPEICTABICHHBIMU B II. 2.

BrinonHeHue KOHTPOJIBHBIX Pa0OT U TECTOB MPUHUMAETCSI B YCTAHOBJICHHBIE CPOKH.

3amuTa JIabopaTOPHBIX padOT MPHUHUMACTCS B YCTaHOBJICHHBIE CPOKH.

HpI/I HAJIMYUU YBAKUTCIIBHBIX IMIPUYUH CPOK CHAYU MOIKET OBITE IMpOdJICH, HO HC Oosiee yeM Ha
JABC HECACIIN.

1. [Tocne mpoBeaeHUST KOHTPOJIBHBIX UCIIBITAHUN MIpenoAaBaTesb 0013aH 03HAKOMUTD CTYJIEHTOB
C MX pe3yJbTaTaMu H IO MPOChOe CTYAEHTOB OOBSICHUTH OOBEKTHBHOCTD BBICTABICHHOW OIICHKH.
2. B cnyyae mnpomycKOB 3aHATUN MO HEYBOXUTEIHHOW MpPUYMHE CTYACHT HMEET MpaBo
oTpaboTaTh TMPOIYIICHHbIE 3aHATHUU M 3allUTUTH JabopaTopHble pabOTHl 10 Hayaa
DK3aMEHAIIMOHHOMN CECCHH.

IIpome:xyTouHasi aTTEeCTALMA

dopma NpOMEKYTOUHON aTTeCTalluu: JK3aMEH.

[Ipu npoBegeHNM NMPOMEKYTOYHON aTTECTAlMM CTYAEHT JOJIKEH OTBETUTh Ha BOIPOCHI
TEOPETUYECKOI0 XapaKTepa 1 MPaKTUYECKOro XapakTepa.

[Ipu onieHUBaHUM OTBETA HAa BOIIPOC TEOPETHUUECKOT0 XapaKTepa yUUThIBACTCS:
TEOPETUYECKOE CO/Iep)KaHUE HE OCBOCHO, 3HaHUE MaTepuaa HOCUT (pparMeHTapHBIA XapakTep,
HaJIMyue rpyobIX OUIMOOK B OTBETE;

TEOPETHUECKOE COAEPKAHUE OCBOEHO YACTUYHO, JOMYIIEHO He OoJiee IBYX-TPEX HEI0UETOB;
TEOPETHUECKOE COJIEPIKAHHE OCBOEHO IOUTH IOJHOCTBIO, AOMYLIEHO HE 0ojiee OJHOro-ABYX
HE/I0YeTOB, HO 00YJaroIUICs cMOT ObI UX UCIPABUTH CAMOCTOSITEIBHO;

TEOPETUYECKOE CO/IEPI)KaHUE OCBOEHO MOJHOCTBIO, OTBET IOCTPOEH MO0 COOCTBEHHOMY ILIaHY.

[Ipy oneHuMBaHMM OTBETAa HAa BONPOC MPAKTHMUECKOTO XapaKTepa YUUTHIBaeTcs 00beM
IIPABWJIBHOTO PELICHMUS.

OcHOBOH 17151 OIpEIeNICHUsI OLIEHKH CIIY’KUT YPOBEHb YCBOEHUS CTYACHTaMU MaTepuaia,
PeyCMOTPEHHOr0 paboueil mporpaMMoit TUCIUIITHHBI.

OneHnBaHue O0O0ydYaroUIerocs Ha IMPOMEXYTOUHOW aTTECTallMd OCYILECTBISAETCS B
COOTBETCTBUU C KPUTEPUSIMHU, [TPEICTABICHHBIMY B II. 2.
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