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1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX (OPMHUPOBaHHS B IpoLecce 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

B mpomecce ocBoeHuss 00pa3oBaTeNbHON MPOrpaMMbl KOMIETCHIHH (POPMHUPYIOTCS IO
CIIETYIOIIUM dTaram:
HAuaJbHBIM 3Tam JgaeT oOmiee TpPEeACTaBICHHE O BHJIE JIEATEIBHOCTH, 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 aJTOpPUTMaM, IIPaBUIaM U METOUKAM;
3aBepIIAIOIINN 3Tal MpeanojiaraeT rOTOBHOCTh peIlaTh NMPAaKTHUYECKHUE 3ajaud MOBBIIICHHON
CJIO)KHOCTH, HETUIIOBBIE 33a4H, IPUHUMATh MPO(PECCHOHANBHbBIC U YIPABICHYECKHE PEIICHUS B
YCIIOBUSX HEIOJIHOM OMpeesIeHHOCTH, IPU HEJTOCTATOYHOM JIOKYMEHTAJIbHOM, HOPMAaTUBHOM U
METOAMYECKOM 00ECTICYCHHH.
[Ipouecc wu3ydyeHHs AUCUUIUIMHBI HampaBlieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIEIYIOIIUX
komretreHiuii B coorBerctBuu ¢ ®I'OC BO no nanHOoMy HanpaBJIeHHIO:

HaumeHoBaHnue Koa, naumenoBanue | Koa, HaumeHoBaHue 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
PKCIITyaTaI[MOHHBIX
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
npodeccnoHanbHOM
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 MECTOPOIKIACHUIA;
- 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;

- POU3BOIUTH MTOKCK 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 OIEHWBAHUS KOMIIETEHUMH, ONMCAHUE 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 (OTJIMYHO)» BBICTaBISIETCS OOydarolIEMyCsl, €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 MPAKTHUKOM, CBOOOJHO CIIpaBIsieTCs C
3aJla4yaMM, BOIIPOCAMU W JIPYTMMH BHJaMU IPUMEHEHMsI 3HAHUIL.
[IpyuemM oOyuwarouuiics He 3aTpyAHSUICS C  OTBETOM IpuU
BUJIOM3MEHEHUM INPEUIOKEHHBIX €My 3aJaHuil, HCIOJIb30Bal B
OTBETE MaTepuasl yueOHOI U MOHOrpaUUeCcKoi IUTepaTypsl, B TOM
quciae M3 JONOJHUTEIbHOIO CIHCKa, IPaBHJIBHO OOOCHOBBIBAJ
MIPUHATOE PELICHUE.

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

KoMmnereHuum, 3akperi€HHble 3a JUCHUILIMHON, ¢OPMHPOBAHBI
HAa YPOBHE — BBICOKHIA.

4,
XOPpOIIO

Ouenka «4, (XOpoIl0)» BBICTABISETCA O0ydYaromeMycsi, €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 PEHIEHUH NPAKTUYECKUX BOIPOCOB M 3ajady,
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
HA 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, JOMyCKaeT HETOYHOCTH, HEAOCTAaTOYHO 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 oOyyJaromiemMycsi, KOTOpbIM HE 3HAeT OOJIbIIIEH 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 0e3 JOMOJHUTENbHBIX 3aHATUH IO
COOTBETCTBYIOLIEH JTUCLUIUIMHE.

YueOHble JAOCTHU:KEHMSI B CEMECTPOBBIM MEPHOJ U Pe3yIbTaThl

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

Komnerennun, 3aKperuIEHHbIE 3a JIMCIMITIINHOM, 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) ONBITa JESITEIBHOCTH,

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

Texkyumas arrecrauus no AucuMIInHe «Pu3nKa HeQTAHOI0 ¥ ra30BOIro0 MJIACTA.

OnenuBanue oOOydarolIErocs Ha 3aHATUSAX OCYIIECTBISETCSI B COOTBETCTBHHM C
MOJIO’KEHUEM O TEKYIIeH aTTecTallui 00y4JaroluXcsi B YHUBEPCUTETE.

[To uroram Tekymiel arrecTtanuu, BEAYNIUH MpernofaBaTedb (JEKTOP) OCYIIECTBISET
JOITYCK 00y4aromierocs: K mpoMeXyTOYHOM aTTecTaluu.

Jomyck K NMpoMe:KyTOYHOM aTTecTalld¥ MO AUCHMIUIMHE «Pu3uka He@TAHOrO M
ra3oBoro mjiacra».

OOyuaromuiics AOMycKaeTcsl K MPOMEXYTOUHOM aTTecTalliy MO JUCHUUIUIMHE B CIy4yae
BBITIOJIHEHHUSI UM BCEX 3aJaHUM U MEPONPUATUH, MPEAYCMOTPEHHBIX HACTOSILIECH MPOrpaMMOU
JTUCIUIIMHEI B TOMHOM oObeme. [IpenmomaBaTtens wMeeT TpaBO H3MEHSATH KOJUYECTBO U
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coJiepKaHue 33JaHuH, BBIaBaEMBbIX OOydaronumcs (oOyyaromeMycs), UCXOAs U3 KOHTUHIEHTa
(YpOBHS TOATOTOBJICHHOCTH ).

Jlormyck o0ydJaromerocss K MPOMEKYTOYHON aTTECTAIMU MO JUCITUILIMHE OCYIIECTBISET
IIpenoaaBareiib, BEAYIIUHA IPAaKTUYECKUE 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
HepTAHOrO M ra3oBoro Iiacra». B cioydae Hamuuuss y4ueOHOM  (aKkaaeMHUYECKOI)
3aJI0JDKEHHOCTH 10 JUCLMILIMHE, OOydaroIiuiicss oTpaOaThlBaeT NPOIMYIIEHHbIE 3aHATUSA U
BBITOJIHSICT 3aIlJITAHUPOBAHHBIC U BBIJAHHBIE IMTperoaBaTeneM 3ananus. OTpaboTka MpoBOAUTCS
B IIEPUOJI CEMECTPOBOr0 OOYUYEHMsI WJIM B IEPUOJ CECCHM COIJacHO Ipauky (paclucCaHMIO)
KOHCYJIBTALIUH IIPETIO1aBaTEIIs.

OOyuaromuiics, MNPONYCTUBIIMNA  JIeKyuoHHoe 3ansamue, 005A3aH  IPEIOCTaBUTh
npenojaBaTeno  pedeparuBHBI  KOHCHEKT COOTBETCTBYIOIIETO pasiena y4eOHOW U
MoOHOrpaduuyeckoil nuTepaTypsl (OCHOBHOM M JONOJHHUTEIBbHOH) IO paccMaTpUBaEMbIM
BOIIPOCAM B COOTBETCTBHMHM C HACTOSALIEH IIPOIPAMMOM.

OOyuaromuiics, TPONMYCTUBILUI npakmuyeckoe 3anamue, OTpadaThIBaeT ero B (opme
MHAUBUAYAJIbHOTO 3a/laHusl 10 PacCMaTpPUBAEMbIM HA HMPAKMUYECKOM 3aHATUU BOIPOCaM B
COOTBETCTBUM C HACTOALIEH NporpaMMoil mnu B (opme, NpeUIoKEHHOW MpenojaBaTeseM.
Kpowme Toro, BeimonHseT Bce yueOHBbIC 3amaHus. Y4eOHOE 3a/laHHe CUMUTACTCS BBIIOJHEHHBIM,
€CJIM OHO OLICHEHO MPEIO0IaBaTENEM ITOJI0KHUTEIBHO.

[IpenonaBaTens uMeeT MpaBO CHU3UTH OadbHYIO (B TOM YHUCIIE PEUTHHIOBYIO) OLIEHKY
oOyyaroliemMycs 3a HEBBIIIOJHEHHOE B CPOK 3a7aHue (110 HEYBAKUTEIbHON IPUYHHE).

IIpoMe:xxyTOYHAst aTTeCcTALMA MO AMCUMILIMHE (MOAY/a10). POPMON MPOMEKYTOUHON
aTTecTalluy N0 JUCLIUILIMHE ONpeNeIcH DK3aMeH-4 ceMecTp.

[IpomexyrouHas arTecTanusi OOYYArOIIMXCS OCYILECTBISIETCSI B COOTBETCTBHM C
MOJIOKEHHUEM O NMPOMEXKYTOUHOH aTTecTaluu 00y4aroIuXxcs B YHUBEPCUTETE U OLIEHUBACTCA: Ha
aK3amene — 5, omauuno; 4, xopowio,; 3, y0061emeoOpUMenbHo, 2, Heyo061emeopumeIbHoO

DK3aMeH NPUHUMAET MPENOo1aBaTeNb, YUTABIINN JIEKIIMOHHBIN KypC.

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

KOHmpOﬂb oce6oenun Komnemeuuuﬂ

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 yCIOBUS paBHOBecus (a3
Ha xakue 1Ba BuJa nopasaessitorcs Bce (pa3oBble IEPEXObI
Kakue sBiIs10TCS IpOCTEHIIMMU IpuMepamMu (pa30BbIX MEPEX0I0B MEPBOrO Poaa

N oG

[TpocreiimmmMu mpumepaMu (ha30BBIX MEPEXOA0B MEPBOTO POJIa SBISIOTCS HCIIAPCHHE,
iaBieHre. Kak erne Ha3bIBaeTCsl KOJIMYECTBO TEIUIOTHI, KOTOPOE TMOTJonaeTcs: (Wim
BBIJIEIISICTCS ) IPU (hAa30BBIX MPEBPAIICHUSIX TAKOTO PO/Ia U3MEHEHHS 00beMa CHCTEMBI
9. Urto npoucxoauT B MPOLIECCE UCIIAPEHUS BEIIECTBA

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

3.2. JIaGopaTopHbie padoThI
3.2.1 llopsinok npoBeaeHust

JIaGopatopHble pPAa0OOTHl BBIMNOJHAIOTCA OOYYAIOIMMUCS CaMOCTOATENBHO BO BpeMs
ayIUTOPHBIX  3aHATHH, B  Y4eOHOH  ayIWTOPHHM, OCHAIMEHHOH  COOTBETCTBYIOIIUM
oOopynoBanuem. OOyuaromuecss HPOBOIAT Yy4yeOHbIE SKCIEPUMEHTbl U TPEHUPYIOTCS B
IPUMEHEHUN TPAaKTUKO-OPUEHTHUPOBAaHHBIX TexHosoru. [lo 3aBepuieHuto 1a00paTOPHBIX
UCCIICIOBAaHUN MTPOBOAUTCS 3alliuTa JabopaTOpHbIX padoT. OLeHUBAIOTCS 3HAHHE MaTepualia u
yYMEHHE TPUMEHSTh €ro Ha IMpPaKTHKe, YMEHHS W HaABBIKH 1O paboTe ¢ 00OpyIOBaHUEM B
COOTBETCTBYIOLIEH mpeaMeTHON oOnactu. OTBET CTyAEHTAa OLIEHUBAETCs IperojaBaTesieM B
COOTBETCTBUU C YCTAHOBJICHHBIMU KPUTEPUSIMH.

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)

11. Kakue Buapl (a3oBBIX IEPEXOJ0B BEILIECTBA BCTPEYAIOTCS B HE(TENpPOMBICIOBON
IIPaKTHUKE



12.
13.

14.
15.
16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

C 4yeM Hanbosee YacTo NPUXOIUTCS UMETh JIEJI0 IPOMBICIIOBOMY UHKEHEPY

Ckonbko a3 MOTyT COCYIIECTBOBAaTh B  TEPMOJMHAMHYECKOM PaBHOBECHUHU
OJJHOBPEMEHHO B CUCTEME, HaXOJAIIEICS B YCIIOBUAX Kakoro-au0o (¢pa3oBoro nepexoaa
Yro ABIAIOTCS YCIOBUSIMU PaBHOBECHS (pa3 BO BCEX YACTAX CUCTEMBbI

Korna HacTynaroT B MHOFOKOMIIOHEHTHBIX CHCTEMax yCJIOBUS paBHOBecus (a3

Ha xaxue nBa BUJa oApa3esnstoTcs Bce (ha3oBble MEPexo/ibl

Kakue sBiIs10TCSA IpOCTEHIIMMU IpuMepamMu (pa30BbIX MEPEX0I0B MEPBOrO Poaa
[TpocrelimmmMu npuMepaMu ($a3zoBBIX MEPEXOJ0B MEPBOTO poja SBISIOTCS HCHApeHHe,
wiaBneHue. Kak emie Ha3pIBaeTCsl KOIMYECTBO TEIUIOTHI, KOTOPOE MOIJIOLIAETCs (MK
BblJIeJIA€TCs) IPU (ha30BBIX NIPEBPALLIEHUSAX TAKOTO POAA U3MEHEHUs 00beMa CUCTEMBI
YT0 NpouCXOAUT B IPOLECCE UCIIAPEHUS BEILIECTBA

Kakue 3ppexTsl 0OTCYTCTBYIOT pH (Pa30BOM MEPEX0/ie BTOPOTo poja

Ecnu cocTosiHue Tena MeHseTcst HeMpepbIBHO, TO KaKoW ero (a3oBblil mepexo1 BTOPOro
pona

Kakumu moryT ObITh ipuMeps! (ha30BOro nepexoaa BTOporo poaa

YeM oTIMYAIOTCS KPUTHUYECKHE SIBJICHUS OT (Pa30BBIX 1EPEXO0JJ0B BTOPOrO PoAa

Yro Habmojaercs NpU KPUTHYECKUX SIBICHHMAX, KaK M INpH (Pa3oBBIX mepexonax
BTOPOrO poja

UTto HenpepbIBHO U3MEHSAETCS IJIACTaxX B MPOLIECCE IKCIUTyaTallul MECTOPOKACHUI

B mpouecce skcrutyaTaliii MECTOPOXKJIEHUH B IUIaCTaX HEMPEPHIBHO H3MEHSIOTCS
JlaBJIeHUE, KOJIMYECTBEHHOE COOTHOLIEHME ra3a M HedTu, a MHOTJa M TeMIeparypa.
KakumuHenpepbIBHBIMUM3MEHEHUSIMUITOCOIIPOBOXK1AETCS

['me 0cOOEHHO MHTEHCUBHO MPOUCXOMAT HETPEPBIBHBIE MPOIIECCHl N3MEHEHHS COCTaBa
ra3oBoi M XHJAKON (pa3 ¢ MEPEeX0JIOM pa3IUYHbIX YIJIEBOJOPOAOB U3 OJHOHN (a3bl B
APYTYIO

YeM mosib3yroTCs Ui pacueTa KOJIMYECTBA U COCTaBa Iasa, BBLACISAIOMIErocs U3 HEPTH
OpU PA3IMYHBIX JABJICHUAX W TeMIlepaTypax, KOJMYEeCTBa M COCTaBa OEH3MHOBBIX
bpaxuuii, conepkamuxcs B rase, 1 T. 1.

Uro npencrasnser codoit HedrsiHoi mmact

Kakyro miomanb MOXKET COCTaBIATh HHOTAA IIOBEPXHOCTH IIOPOBBIX KaHAaJIOB
cozepkamuxcs B 1 M HedTeconepKalux mopos

YeMm 3amosHsAeTCA 4acTh MOp HpU ycajke HePTHU BCIEJICTBHE HEMPOU3BOIUTEIILHOTO
yMeHbIlIeHUs1 00beMa HETH NPH BBIJCJIICHNN U3 Hee rasa

B uem 3axiouaercs oJHa U3 MPUYMH HEOONBIIOH 3PPEKTUBHOCTH peKUMA
pacTBOPEHHOTIO ras3a

B kakux npenenax u3MeHseTcs HeTeoTAaya Ijacta, MpU HU3pacxXoJIOBaHUU Ta30BOU
SHEPTUU U NEePeXoie K SHEPTUU CHIIbI TSKECTH

[Ton peiictBueM KakOW CHJIBI TMPOUCXOTUT MPUTOK HEPTH K CKBAXKUHE TMOCIEe
M3pacXxoJ0BaHUs Ta30BOM DSHEPrMM M MaJleHUs IUIaCTOBOTO JaBIIEHHWE JO TaKHX
IPENeNoB, NPHU KOTOPBIX JajbHEHIIas »JKCIUTyaTallMsl CKBa)XMH CTaHOBHTCA
Mano3(eKkTuBHOM

[Touemy ra30BbI (haKTOp, YBEIMUMBAACH JIO HEKOTOPOIO MAaKCUMyMa, 3aTeM
YMEHbILIAETCs

C xakoro MomeHTa 3((EeKTUBHOCTh BBITECHEHHs He(TH ra3oM Bce Ooinee u Oonee
MIOHMJKAETCSl 110 MEPE YBEIMYEHMs Ta30HACBHIILIEHHOCTH IOp IUIacTa BCIEACTBHE



IpOpbIBa ra3a B 30Hbl IOHMKEHHOI'O [ABJIEHUS IO T'a30HACHIIIEHHBIM y4yacTKaM H
KPYITHBIM TIOPaM, 3alI0JTHEHHBIM T'a30M

37.Yemy BHauaie CIOCOOCTBYIOT TY3BIPbKH Ta3a, BBIIEIMBIINECS W3 PacTBOpA,
pacimpssach

38. Uto oOpa3yeTcst mpu M3BJICUYCHUH HE(PTH M3 CKBXWH B NMPH3a0OMHOW YacTH ILJIACTA,
KOTOpask pacIpoCTpaHseTCsl B IIIyOb 3aJIeKH 110 MEpE €€ IKCILTyaTalliu

39. Kak MoxeT OBbITh yaydIlieHa TeXHOJIOTHUS 3aBOTHECHHS

40.O0 dYeM CBUJAETEIBCTBYET HeOONbIIME 3HAUYEHUS KOI(P(PUIMEHTOB HEPTEOTAAYH
€CTECTBEHHBIX KOJIJIEKTOPOB

41. B xakux 30HaxX M y4yacTKaX MOXKET OCTaBaTbCsi HE(Th B 3HAYMTEIbHBIX KOJIMYECTBAX
KpOMe IJICHOYHOH U KallMIIISIPHO yIepKaHHOH He(hTH

42.Yem eme ompenensieTcss KOJWYECTBO IUICHOYHON HE(PTH KpoMe MepeurCIeHHBIX
(bakTOpOB, CTPOCHHWEM MOBEPXHOCTH MHHEpaja M pa3MepoM YAENbHOW MOBEPXHOCTU
opoJ

43. YeM NOKpHIBAET IJICHOYHAsE HEPTh MOBEPXHOCTb TBEPAOH (a3bl Iu1acTa

44, Yem oOBSICHAETCS TOSBICHHE 30H, HE NMPOMBIBAEMBIX BOAOH M ciIab0 JPEHUPYEMBIX
ra3oMm

45. Kakoe cTpoeHre I1acToB HanOoJjee CyIIecTBEHHAss IPUYMHA HETIOJHOW OT/Aa4l HEPTH
IUIaCTOM

46. Yto B 3HAYMTEIBHOHN CTENEHU BIMSET HA HEPTEOT1auy IJIaCTOB

47. YMEHBIIEHUIO Yero CIOCOOCTBYET BBICOKAas BA3KOCTh HE(TH IO CPaBHEHHUIO C
BSI3KOCTBIO BOJIBI

48. YeMm oOBsIiCHACTCS] HU3Kast HE(TEOT/Aa4a eCTECTBEHHBIX KOJIEKTOPOB

49. Yro okasbIBaeT 3HAYUTENIbHOE BIMSIHUE Ha He(TeOoTauy 3aJIe)kel ¢ ra30BOM IIANKoil

50. YeM 00ycnoBi€HO B OCHOBHOM JlalbHElIIee CHIDKeHHE 3()()EeKTUBHOCTH pacHIMpEHUs
ra30BOl LIANKH, YTO MPUBOJIUT K IMPOPBIBY ra3za K CKBOXMHAM Yepe3 KPYIHbIE KaHaJIbl
u OoJiee MPOHUIIAEMBbIE 30HBI TIJIACTa

O0pasen OmJieTa K 3K3aMeHy
VHI'YIICKW TOCY JAPCTBEHHBIM YHUBEPCUTET
Kadenpa «Hedrerazosoe nemno»

«Y TBEPKIAIO»
3aB. xageapoit

Buuaer Ne 1

Hucnunnuna: Pusnka HedTIHOTO U ra30BOTO IJIacTa

Bormpocsr:

1. M3MeHeHns m1acTax B POLECCe IKCIUTyaTal[ii MECTOPOKIEHUH.

2. Hedtsanoil nnacr.

«__» 20 CocraBwi:
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4. MeTtoanyeckue MaTepHAJbl, ONpeAeJsIONde TNPOUEAYPbl OLEHMBAHHMS JOCTHKEHHUS
3aIIAaHNPOBAHHBIX Pe3yJbTAaTOB 00y4eHHs 110 AUCHHUILINHE (MOLYJII0)
Texkymas arrecrauus

[Ipu onleHMBaHUM YCTHOTO ONPOCA M y4acTUs B JUCKYCCUU Ha JTaOOPATOPHBIX 3aHATHUAX
YUUTBIBAIOTCS:

- CTENIEHb PACKPBITUS COEPKAHUS MaTepUaa;

- U3JI0’KeHHe MaTepuaiia (TpaMOTHOCTb PEUH, TOUHOCTh UCIOJIb30BaHUS TEPMUHOJIOTUH U
CUMBOJIMKH, JIOTHYECKAsI [10CJIE0BATEIbHOCTD U3JI0KEHUSI MaTepraa;

- 3HaHME TEOPUU M3YYEHHBIX BOMNPOCOB, C(HOPMUPOBAHHOCTb M YCTOWYMBOCTb
HCIIOJIB3YCMbIX IIPU OTBCTC YMeHI/Iﬁ 1 HAaBBIKOB.

Jlis oLleHUBaHMs pe3yabTaToB OOy4YeHMs B BHJE 3HAHUU MCIIOJIB3YIOTCS TaKue
npoucaypbl U TCXHOJIOT'MH KaK TCCTUPOBAHUC U OIIPOC HA na6opaTopHHx 3aHATUAX.

Jlis OLIeHUMBaHUS PE3yJIbTaTOB OOyYeHHUs B BUJEC YMEHUU M BIAJCHUHA HCHOJIB3YIOTCA
CJIEIYIOIINE IPOLEAYPBl U TEXHOJIOTHHU:

- IpaKTUYECKUe KOHTpoJbHbIe 3aganus (nanee — IIK3), Brmouaromux OJIHY WM
HECKOJIBKO 3a/1a4 (BOIIPOCOB) B BUJE KPATKOH (POPMYINPOBKU JeHCTBUH (KOMIUIEKCa ACHCTBUN),
KOTOPBIE CJIEyET BIIOJHUTD, WIN OIUCAHUE PE3yJIbTaTa, KOTOPbIH HYKHO HOJY4YHTh.
OuenuBanue oOy4arolerocsi Ha TEKYIIEW aTTecTallMd OCYILIECTBISETCS B COOTBETCTBUU C
KPUTEPHSMH, IPEACTaBIECHHBIMY B II. 2.

Brmomnaenune KOHTPOJIbHBIX pa60T N TCCTOB IPUHUMACTCA B YCTAHOBJICHHBIC CPOKHU.

3ammuTa J'Ia60paT0pHBIX pa60T IMPUHHUMACTCA B YCTAHOBJICHHBIC CPOKHU.

[Tpy HaMM4MK yBaXXUTENBHBIX MPUYHH CPOK CIIAYd MOXET OBITh MPOJUICH, HO He Ooyiee yeM Ha
JIBE HEJEIIH.

1. [Tocne mpoBeAeHUsT KOHTPOJIBHBIX HCIBITAHUN NIPEOIaBaTeh 0053aH 03HAKOMHTD CTYICHTOB
C UX pe3yJbTaTaMu U I10 IPOChOEe CTYAEHTOB O0BSICHUTH OOBEKTUBHOCTD BBICTABIEHHON OLIEHKHU.
2. B cnyyae npomyckoB 3aHATHH II0O HEYBa)KUTEIbHOW IPUUMHE CTYAECHT HMEET IpPaBo
0oTpaboTaTh MPOIYIIEHHbIE 3aHATUM M 3alIUTUTH Ja0opaTopHble pabOThl [0 Haydajia
HK3aMEHALMOHHOMN CECCHUM.

IIpomexyTouHast aTTEeCTANMA

®dopma NpOMEKYTOUHOM aTTecTalluu: JK3aMeH.

IIpn npoBeneHNM NMPOMEKYTOYHON aTTECTALIMM CTYAEHT JOJDKEH OTBETUTH HA BOIIPOCHI
TEOPETHYECKOr0 XapakTepa U NPAKTUYECKOIO XapaKTepa.

IIpu oneHMBaHUM OTBETA HA BOIIPOC TEOPETHUUECKOTO XapaKTEPa yUUTHIBACTCS:
TEOPETUYECKOE COJIEpKaHNe HE OCBOCHO, 3HAaHUE MaTepHalla HOCUT (pparMeHTapHbI XapakTep,
HaJIn4yue TpyobIX OIMOOK B OTBETE;

TEOPETUUECKOE COJIEP’)KaHNE OCBOEHO YaCTUYHO, JOIYILEHO HE 0oJiee IBYX-TpeX HEJ0UYETOB;
TEOPETUYECKOE COJEPKAHUE OCBOCHO MOYTH IOJIHOCTHIO, JIOMYIIEHO He 0ojiee OAHOIro-ABYX
HEJ04YETOB, HO 00Yy4JaroIUiics CMOT Obl X UCIIPABUTH CAMOCTOSTENBHO;

TEOPETUYECKOE CO/IEP’)KaHUE OCBOECHO MOJIHOCTHIO, OTBET OCTPOEH MO0 COOCTBEHHOMY ILJIAHY.

[Ipu oueHMBaHMM OTBETa Ha BOIPOC IMPAKTHUECKOTO XapaKTepa YYHUTHIBAETCS 0O0BEM
MIPaBUJIBHOTO PEIICHHUS.

OcCHOBOH 117151 ONIPEJIENIEHNs] OLIEHKH CIIY>)KUT YPOBEHb YCBOEHUS CTYACHTAMM MaTepuaa,
MIPETYCMOTPEHHOTO pabodeii MporpaMMON TUCITUTUTHHBI.

OnenuBanue o0O0ydJaroUlerocs Ha IMPOMEXYTOYHOW AaTTECTallMd OCYILECTBISETCS B
COOTBETCTBUM C KPUTEPHUIMHU, IIPEICTABICHHBIMU B II. 2.
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