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1. Poan JAUCHHUITIITHHBI «TeopeaneCRaﬂ (1)1/131/11(3» B (1)0pMI/Ip0BaHI/II/I KOMIETEeHIIMH BBIITYCKHHUKA:

Onement CocraBisiioniye pe3yJbTaTOB 0CBOEHHS (1eCKPUNTOPHI KOMIETeHIHiT)
o06pa3oBarTejbHOM Kon
nporpamMmmMmbl CeMeﬂp KOMIICTCHITHH HaunmeHoBanue KOMITICTCHITHH
HanmenoBanue
(mucnuniauna, Kon
npaktuka, F'HA)
VK(V)-1.BI BrageeT onpITOM IpUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK U MaTEMaTHYECKIX
' METOJIOB ¥ MOJIEJIEH IS peIIeHIs 3aja9 TEOPETHUECKOTO U IPUKIIATHOTO XapaKTepa
BrameeT penpoyKTHBHBIMH METOAMH TO3HABATEIBHON NEATEIFHOCTH U
VK(Y)-1.B2 MBICJIUTENBHBIMY ONEPALMSIMU JUISl pEIICHUS 33/1a4 €CTECTBEHHOHAaYUHbIX
CriocobOeH oCyIIecTBIAT e —
MTOWCK, KPUTUICCKUH aHAIN3 U
CI/IHTC?’; Hr:{ (bopmar YK(Y)-1.V1 YMeerT pemiath 3a1a4l TEOPETUIECKOTO U MPUKIIATHOTO XapaKTepa
YK(V)-1 -
) NPHMEHSTh CHCTEMHBI VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTUYEeCKHE METOAbI TEOPETUIECKOTO
XapakTepa
MOJIXO/ JUISL peIIeHUs
IOCTABJICHHBIX 32744 Ymeet 0000111aTh YCBOSEMBIE 3HAaHUS E€CTECTBEHHBIX HayK KaTETOPHSAMHU
YK(VY)-1.¥2 CHCTEMHOTI'0 aHaJIM3a U MOAX0/1a U MBICIUTENIBHBIMHU OINIEpaIlsIMU aHAJIN3a, CHHTE3a,
CpPaBHEHHMSI U OIICHKH
VK(Y)-1.32 3HaeT penpoAyKTUBHBIE METObl TO3HABATEIBLHON JAESTENILHOCTH, TPU3HAKU
) CHCTEMHOTI'0 IOX0JIa ¥ CHCTEMHOI'0 aHaJIM3a (€CTeCTBeHHOHAYUHBIE JUCITUIIIINHBI)
OTIK(Y)-3.B1 BrnazmeeT ombITOM NPUMEHEHHS OOMIMX (PU3UUCCKUX METOIOB JIJIsl PEIICHHS 3a/1a4 B
' npodeccroHallbHOI 00nacTu
CriocoOHOCTB UCIIOJIb30BATh OTTK(Y)-3.B2 Brnageet onpITOM IpUMEHEHHSI OOIIUX MOJIOKEHUN TEOPETUUESCKON (DUBUKH IS
Teoperuieckast 5.8 0a30BbIC TCOPETUICCKUE penreHus 3a1a9 B IpoQeCcCHOHANEHOM 001acTH
¢dusnka 3HaHUS QyHIaMEHTaIbHBIX OMK(Y)-3.V1 YMeeT Ucrons30BaTh 0a30BbIe 3HAHUSA 00MIeH (PU3UKH IS pelIeHUs
OIIK(Y)-3 | pa3memnoB obmieii u npo¢eCCHOHATBHBIX 33134
TEOPETHICCKON (PHU3UKH IS YMeeT Ucronb30BaTh 0a30BBIC 3HAHUS TEOPETHUCCKON (DPU3UKH TSI PEIICHHS
OIIK(Y)-3.V2
petenus npodeccuoHaIbHBIX npo¢eCCHOHATBHBIX 33134
q .
3aja OIIK(Y)-3.31 3HaeT pyHIaMeHTaIbHEIC pa3aeisl o0mei Gpr3uku
OIIK(Y)-3.32 3uaeT GpyHIaMeHTAIbHbIC Pa3/Ieibl TEOPETHUCCKON (BUIUKU
TIK(Y)-1.B1 Brageet onpITOM MpUMEHEHHSI MEKIUCIIMITMHAPHBIX 3HAHUHN JIJIST PETICHUS
Croco6HOCTh HCTIOIB30BATE ' HECTaHJAPTHBIX 3a/1a4 B IPOPECCHOHATBLHON 001aCTH
CIeIMaTH3UPOBAHHBIC 3HAHUSA -
MK(Y)-1 | B o6ractn q)EBHKH s IMK(Y)-1.Y1 VYMeeT oLeHUTh TpaHUIbl IPUMEHUMOCTHU KIaCCUUECKOH MEXaHUKU
OCBOEHHS! PO(UIBHBIX 3HaeT 0COOCHHOCTH CTPOCHHUSI BELIECTBA, CBS3H (DU3UKU, XUMHIH U MaTEMATHKH,
PUBHUECKUX ANCUUILINHE IK(Y)-1.31 po0GJIeM 1 IOCTHKEHUH COBpEMEHHON (PU3MKN M XUMHHU U 00IIeH HayIHOH KapTHHBI
MHUpa
CnocoGHOCTh MPOBOANTH MK(Y)-2.B1 Braneer onbIToM NpUMEHEHUS CIIOKHOTO (PU3NUEcKOro 000pya0BaHUs
Hay4HBIE HCCIICOBAHUS B
TIK(Y)-2 i o [K(Y)-2.V1 ‘YMeeT UcToIbp30BaTh COBPEMEHHYIO MTPHUOOPHYIO 623y
n30paHHoO# 00nacTu
OKCIIEPUMEHTAILHBIX M (UITH) IK(Y)-2.31 3HaeT OCHOBHBIC METOJbI HAYYHBIX HCCIIEOBAHUI B 007IaCTH (PH3UKH




DjIeMeHT
o6pa3oBaTejbHOM
NPOrpaMMsbI
(mucuuniMHa,
npaktuka, [HA)

Cemectp

Kon
KOMIIETEHIIUH

HaumeHnoBanue koMmneTeHIIMH

TEOPETHYECKUX (HU3MUECKUX
HCCIIEJOBAaHUH C IOMOIIBIO
COBpPEMEHHOW NPHOOPHOH
6a3bl (B TOM YHUCIIE CIIOKHOTO
¢u3mgecKoro 060pyI0BaHMA)
1 HH(POPMAITMOHHBIX
TEXHOJIOTHUH ¢ y4ETOM
OTEYECTBEHHOTO
3apyOeKHOTO OIBITA

CocrapJsiomme pe3yJIibTaTOB OCBOCHHUSA (aecxp}m'ropbl KOMHeTeHHl/lﬁ)

Kon

HaumenoBanmue

KOHACHCUPOBAHHOI'O COCTOSIHUA

TIK(Y)-4

CriocoOHOCTh IPUMEHATH HA
NpakTHKe NpodeccnoHaIbHbIe
3HAHMS U YMEHHS,
MOJIyYEHHBIE TIPH OCBOCHUH
MPOGUIBLHBIX PU3HMISCKIX
JMCUUTUTAH

TIK(Y)-4.B2

BrnazieeT ombITOM H3MEPEHHS PE3YIbTATOB (PU3UUECKOTO IKCIICPUMCHTA

TIK(Y)-4.Y2

VMeeT ocBauBaTh HOBEIC METOAbI U HpI/I60pLI HUCCIICOOBAHNUA B obnactu (bHBHKPI
KOHACHCUPOBAHHOI'O COCTOSHUA

TIK(Y)-4.32

3HaeT METO/Ibl U3MEPEHUI PE3yIbTATOB (PU3UUCCKOTO IKCIIEPUMEHTA

2. IMoka3zarenu u METOAbI OICHUBAHUSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE

Kon xonTposinpyemoii

HanmenoBanue pa3iena MeToab! OLleHHBAHUS

KOMIIETCHIIUH (HJIHA €e HCUHUIIMHBI OLICHOYHbIC MEPONIPHUATHSL
KOIl HaumenoBanme I ( s ( ' ponp )
YaCTH)
v" KopryckyispHbie U
BOJIHOBBIE CBOMCTBA
BEIECTBA
v' ®opMaiu3M KBaHTOBOI TecTHDOBAHIE
YK(Y)-1, MEXaHUKU cel\fHHa ’
[TpuMeHsATb 3HaHMS OOLIMX 3aKOHOB (PyHIaMEHTAIBHBIX OIIK(Y)-3, v 3ajauu U METOMBI P,
. N . . 3amuTa J1abopaTopHOl paboThI,
Pa-1 pasesioB TEOPETHUECKON (PHU3HKH, TEOpHUHl, ypaBHEHHH, IK(Y) -1, allpPOKCUMAaLU KBAHTOBOM N
3alIMTa JOMAIIHUX 33/1aHHH,
METOJIOB JUIsI pelIeHus NpodeccHOHANBHBIX 3a/1a4 MK(Y) -2, MEXaHUKU
v KOJUIOKBHYM,
MK(Y) -4 ATOMHAas CTpyKTypa U

KOHTpOJIbHasl paboTa
MEKMOJIEKYIISIPHBIE CBS3H

v' Crpykrypa
KPUCTAJUINYECKUX TBEPIBIX
Ten




ANANEN

JedexTs! B TBEPABIX Tesax
Juddysus B TBEPABIX Temax
DJNeKTpUIecKue cBoicTBa
TBEPIBIX TEI

v' Koppo3sus u AeCTPyKLHs
Matepranon TectupoBanue
v Buzbl MATEPHAIIOB U ce NFI/IHa >
VK(VY)-1, 00J1aCTH UX TPUMEHEHHS SammHTa Ta6OPaTo 113{,0?1 AGOTh
Pa-2 BrinonHATe pacué€Tsl pecypcos OIIK(Y)-3, v TIpo6ieMbl 3KOHOMHUKH, parop paboTel,
. 3allUTa JOMAIIHUX 3aaHuil,
MK(Y) -2 OXpaHbl OKPYXKarOIIeH KOILTOKBHYM
cpelibl U CoLabHbIC M,
ACTICKTEL KOHTpOJIbHAs paboTa
MaTepHaJIOBEICHUS
v .. TectupoBanue,
Pazpymenue TBEpaoro Tena COMUHA
[IpuMeHsTh KCIEPUMEHTANIBHBIE METOIBI OIIPENETCHUS YK(V)-1, v' MexaHHuYecKUe CBOMCTBA P,
. . i 3amuTa 1abopaTopHOi paboTHI,
P -3 CTPYKTYPBI U CBOMCTB TBEPBIX TEJI: METAIJIOB, KEPAMHUK, OIIK(Y)-3, TBEPABIX TEI N
v 3alnTa JOMAIIHNX 33/1aHUH,
MOJIMMEPOB ¥ KOMITO3HITHOHHBIX MaTEPHAIIOB IK(Y) -4 dazoBble qUarpaMMBbl 1 COILIOKBIYM
(ha3oBBIE IPEBpALICHUS A
KOHTpOJIbHas paboTa
v' MexaHuuecKue CBOHCTBA
TBEPIBIX TEI
v' ViopouHeHue TBEPIBIX Te TecTHpOBANIE
v/ ®a30BbIe IUarpaMMEbl U p >
BrImonHATs 06paboTKy M aHANIN3 JaHHBIX, TOTyYSHHBIX PH YK(V)-1, (basoBbie MpeBpaLICHN CEeMUHap,
P-4 TEOPETUYECKHUX M HKCIIEPUMEHTAIBHBIX HCCIIEOBAHIIX OIIK(Y)-3, v Temwo Q)mpll)qeflcne 3amuTa 1abopaTopHOit paboTEI,
CTPYKTYPBI U CBOMCTB TBEP/BIX TEJI: METAJLJIOB, KEPAMUK, IKY) -1, CBOJCTE TBEPILIX TEN 3alllUTa JIOMAIlHUX 3a/IaHuH,
[IOJIMMEPOB U KOMIIO3UIIMOHHBIX MaTepUalloB MKY) -2 Dbt KOJUIOKBUYM,
v' MarHuTHbI€ CBOMCTBA
P ——— KOHTpOJIbHAs paboTa
v" OnTuueckue CBOMCTBA

TBEPZIOTO TENa




3. IIkajga oueHUBaAHUSA

[Topsnox opraHu3aly OLEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHMBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yIbTaTOB 00ydeHuss B TOMCKOM MOJIUTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHuBaHus)» (B JICHCTBYIONICH PEIAKIHH ).
Hcnonb3yercss OalibHO-pEUTUHIOBasl CHCTEMa OIICHUBAHHUS pPe3yibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKU) ONPEASISICTCS CyMMOW OaluioB IO
pe3yNbTaTaM TEKYIIEro KOHTPOJIS U POMEXKYTOUHOM aTTecTaluu (MTOroBasi peTHHroBasi olieHka - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCPOIIPHUATHA TCKYHUICIO KOHTPOJIA H HpOMeH(YTOQHOﬁ aTTeCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OLICHOYHBIX MCpOHpI/IﬂTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CootBercTBHE
. Or[pe)]e.neﬂue OIlCHKH
3aJJaHUusA TPAAHUUHNOHHOHU OLICHKE
90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BIIa/ICHUE ONBITOM MPaKTHYECKON NeATeIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OITBIT NIPAKTUYECKON JIESTENbHOCTH, HEOOXOJUMBbIC PE3yJIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OAIlIOB
55% - 69% «Y 1OBIL.» [TpuemneMoe MOHNMaHKE MTPEAMETA, YAOBICTBOPUTEIILHBIC 3HAHNS, YMEHUS U ONBIT NPAKTHIECKOH JeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTATHI
00yd4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OalIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBaHUSIM
IIIxana 17s OLCHOYHBIX MEPONPUATHM DK3aMEHA
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
. ” OnpeneneHne oLeHKH
3aJaHUU JK3aMCHa oamn TPAAUIMOHHOM OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHBIE YMEHUS U BIaJ€HUE ONBITOM MPAKTHYECKON AEATENEHOCTH,
HEO0OXOAMMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJIBHOMY
70% - 89% 14+17 «XopormIo» JlocTaTo4HO TOJIHOE TOHMMAHHUE NPeIMETa, XOPOIIHe 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM NesATENbHOCTH, HEOOXOIMMbIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HU OJITHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y 10BIL.» [MpuemiieMoe MOHUMAaHKE MPEAMETA, YIOBIETBOPUTEIHHBIC 3HAHUS, YMEHHUS U OIBIT MIPAKTHIECCKON AEITETbHOCTH, HEOOXOIUMBIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIIJIOB
0% - 54% 0+10 «Heynosiu.» PesynbpTarhl 00ydeHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM




4. TlepeyeHb TUNMOBBIX 3a1aHUI

OneHo4YHbIe MEPONIPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Ompoc 1. Yto Takoe HHTHOUTOPHI?

2. Yro Takoe mpo¢uib KOHIEHTpAH?

3. 3anmmmte onepaTtop I'ammibTOHA.
2. CobecenoBanue [IpumepHBIE BOIIPOCHI:

1. Onummure Mexanu3m camoauddy3uu

2. OnuiuTe npoiecc TBEPI0pPacTBOPHOTO YIIPOUHEHUS

3. B dem 3akiogaercsi BEpOSITHOCTHAS! HHTEPIIPETAIUS BOJTHOBOM (DYHKIIMN?
4, TectupoBanue [TpumepHBIE BOIIPOCHI:

1.

YeTblpe KOMMNO3UTA N3rOTOBINEHbI N3 OOHMX W TeX e KOMMNOHEHTOB, ¥ MMEIOT 0AVHaKoBoe 0bbeMHOe codepkaHune

BONOKHA.

Y Kakoro marepuana mMoaynb ynpyroctu no ocu X HambonblUnii?

A B

OteeT:

MpoeepuTte




O11eHOYHBIe MEPONIPUSATHS IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 32IaHUI

YCTaHOBWTE COOTBETCTBME, YKA3EB KAKWE TWNB! NOMAPWM3aLmMK OyayT HabnoaaTeCA B CNenyLWMX BellecTBax
3MEeKTPOHHAA, MOHHAA, OpPWEeHTaLMOHHaA

HAOKMA NH3 epeTaluTe OTBET cloaa
SMEKTPOHHAA, HET NOCTOAHHLIX [AWMMOMbHBIX
MOMEHTOB, MaTEDHaN He ABMASTCH MOHHLIM
3MEKTPOHHAA U MOHHAA, T.8. CYLUeCTBYET
CHNBHAA MOHHAA CBA3b, A NOCTOAHHLIS

KCI epeTalluTe OTEET cioaa AWNOMBHBIE MOMEHTbI OTCYTCTBYHOT
3MEKTPOHHARA, CTPYKTYPHEIE €0WHULEI HE MOTYT
nNpHoOpeTaTs NOCTOAHHBLIA AWNOMNEHLIA
MOMEHT

HEOH SpeTalmMTe oTBeT Clofa 3MEKTPOHHAR W OPUEHTALMORHARA, TK
CYLLECTBYET NOCTOAHHEIE AWNONEHLIE
MOMEHTEI KOTOPLIE NErko NepeopueHTUPYITCA
B 3MEKTPUYECcKoM none

THTAHAT CBIHuA epeTallKMTe OTBET cloda

(PbTIO3)

anmas epeTalyuTe OTBET cloga

[MpoBepuTL

Onpegennte TUN gncnokauuy B kpuctanne NaCl, ecnu ee eextop Broprepca b, napannenen Hanpaenexnwio [110], a nuHWuA gucnokauum | nesu
Boonb [110]

OTeeT:

[poBEepUTL

CemuHap

[TpumepHoe coepikaHne ynpaKHEHUH 1 3a]1a4, pelIaeMbIX Ha CEMUHape




OueHnovHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

|PaspyleHHe KEPaMME, MOTMME POE, BA3KO-XPYNKWIA Nepexoq, npakTkka No3)

1. BEMHCIHTE KPHTHYECKHH PaJHYC BePIIHHE] TPEITHHEL 118 00paszna AlyO;, KoTopsH
HCOEITHIEAET Pa3pHIE IPH PACTAHEHHH IPH NPHIOKEHHOM HaOpaieHHH 275 MIla.
IIpEMETE, 9T0 EPETHIECEA [THHA IOEEPXHOCTHOH TPeMHHEEL cocTagmaeT 2 - 107
H TeOpeTHISCKA® NPOYHOCTE Ha pa3pskE E/10.

[

. IIpo9HOCTE HA PasphE CTEKId MOXKET OBITE VESIHYEHA IYyTeM ERITPAETHEAHHA
TOHEKOTO NOEEPXHOCTHOrO cnof. CHHTAeTCcA, 9T0 TPABIEHHE MOMET HIMEHHTE
TE0METPHEC OEEPXHOCTHOH TPEITHHEE (T.€. YMEeHEIHTE [UTHHY TP eIHHEE] H VEETHIHIEL
€& pagHyc). BEMHCIHTE 0THOIIEHHE PATHYCOE KDHEHIHEI HCXOIHOH H EEITPABIcHHEOH
TpeIlHH 4711 BOChMHEPATHOTO VEEIHIEeHHA P 0THOCTH HA PaspEIE OPH YIATeHHH JBVX
TpeTeH ANHHE] TPEMHHET

3. Mogyns yOpyrocTH guaEaporga fopa (BsC) ¢ mopHEcTOCTEO 5 06,% cocTaenset 290
I'Tla.

2} EBMHCIHTE MOAVIb VOPYTOCTH 1718 HEMOPHCTOTO MAaTEPHATA,

0) VEA®METe OpH KEagoH 00BeMHEOH DOPHCTOCTH MOIVIE VOIPVIOCTH OVIeT pageH 235
I'TIa?

4. JafiTe ompefeneHHe TepMOMIACTHIHEX NONHMEDOE H N8 HHX NPHEEIHTE MATEH
(aAKTOPOE, KOTOPEIE CIIOCOOCTEVIOT XPYIKOMY PaspyIISHHE TAKHK MOTHMEDOE.

5. Hcnonkiys MOpHEeJeHHVIY HEEe Ta0mHImy SECTEPHMEHTANEHEIX  JAaHHELX,
MOTVIEHHEX IPH HCIHTAHHEAX OTOZCKeHHOH HEIKOVIepodHCTOH CTATH Ha VIap Io
ITapms:

a) mOCTPOHTe TEMIEPATYPHYIO 3aBHCHMOCTH SHEPTHHE PaspVIIeHHA;

0) ompegenHTe TEMIEPATYPY NEPEX0a 0T BAIKOTO PAspyIIeHHA K XPYIKOMY, IPHHAE
33 YCIOEHE NEPEX0Ja CPefHee MEKIY MAaKCHMATBHEM H MEHHMATEHEM 3HATEHHEM
PazpyIIeHEA,

E) ONpefenHTe TeMIEpaTypy EASKO-XPYIKOIO NEPeXold, NPHHAE 33 VCIOBHE
MEPEXOIa 3HATEHHE SHEPTHH paspymenns, paeHoe 60 Tx

Temmepatypa, °C SHeprma paspymenna, &

0 106
-23 103
30 104
93

-100 60
-110 43
-120 30
-130 27
-170 23
-200 22




OueHnovHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

Komnoksuym

Ne buner Nel

n/n

1 [Ipupona nuamarseTnsma.

2 [IpumeHneHHne ONTHYECKHX CBOICTB TBEP/BIX TE

Jlexrop, K.¢b.-M.H., gouent 02D UATII Kynpexosa E.W.
TIY

Ne buier Ne2

n/n

1 [Ipupona napamarsnerHsma.

2 Tennosoe pacimpenne. Tennoduznyeckne cBolicTBa KepaMHUK U NOIUMEPOB.

Jlexrop, k.¢b.-M.H., gouent 03D UATII

TIIY

Kynpexosa E. 1.

Ne
n/n

buner Ne3

1

(Dep['JDMﬁI"HeTH'.]M, €ro MPOUCXOKACHHE

2

TemnepaTypHbie HanpsxeHus. TepMudeckuii yaap.

Jlexrop, K.¢p.-M.H., gouent 0D UATIL

TIY

Kynpekosa E.H.




OueHnovHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

KonTponbnas pabora

BapuanT 1

3agaua 1. Iloassyace spmesnde [md0Oca (pme. 1, 3-2) moctpofite B omEOETe $as0EVI) JHATPAMMY
OHEapHOH cacTeMel AB:

1) 0D0SHAYETE IIOMA JHATPAMMEL, VEIEHTe (HSHUSCEMA CMEICT JHHHA H EPHIFHECERX TOUEE
TOCT] 0 HEOH JHATPaMMET;
2) ONpPeTETHTE TEMIEPATyPY OeSEApHAHTHOIO (as0ECI0 PAEHOESCHA H COCIAE Gas, HAXOJANRNCE E
STOM PaEHOEECHH;
3) OIHITHTE I0CTE0ETeIEHOCTS P 018 CCOE KOH/ e HCAITHH Tap 0B, coepant 73 %6 5.
4 OMpeeTHT e, KAK0EA PACTEOPIMO CTE KOMIOHEHT OB B HHIKOM COCT0 AHHE,
5 VEAEHTE, KakHe (ashl H KAKOr0 COCTAEd HAX0JATCA B PaEHOBECHH Ha HE0TEPME JHATPAMMEL
6) OMpeqeTHTe CEOMCTEA CHCTEM, 3a73HHEX HA Jmarpasse Tousas® 3 o 230 2B mpu T = s0%¢C.
PesyapTaTEH SaHECHTe B TA0MEITY
T T, = 200°C T, = 100°C T, = 66°C
% -
! \_,—G/ |2 B
L L
L
A c— BA €—> BA C—> B
— 0 — 0
T T4:SSDC T5—37C TG—ZUC
G | a g
L
a L a
A C— BA C—> BA C—> B
Puc. 1 (o)
Touea HoomEsm cocTaE Hacno | Ofosmawen | Cocrss kxenen | Oreocaremssoe Teumeparypa. iy
CHCTSMEL bz E B2 faE tazmr EOMETRCTES dan EpBECTATEEaEE, K CTenEEa
ToUES % o7 ofima eodomm
MS0TRL ETTano EoEen CACTEMELD
1
2

3agaua 2. Kommorenms: Pd (1357 °C) m Ph (327 %C) ofpasytor wetsipe xmmmeckex coernmennt PdPb;
(434 9C), PdPh, pasmararomeeca mpu 495 'C m smawocts, cogepaanmyio 70 % Ph, m PdsPba, tamse
pasmaraomeeca mpu 830 'C ma wmasocms, coxepramyto 60 % Ph, w PdsPb (1240 °C). Teepaste pacTeopst
00pasyIOTIcE B HETEpEATE cofepaanm cemm (-23 %. JererTmMeckne Temmeparypsl pasner 260, 430 n
1185 'C u cootercrsyior coctazam sstexTaE 95, 78 u 28 % Ph. CEOIEEO TPAaMMOE TESPIOTO CEHMEIE
MOHEHO BELISTHTE I3 2 BT paciiasa, cogepxamero 97 % Phopr 300 ac?
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temperature

10 time 10° 10%

Pac. 2

3agaua 3. Hemoarsys mmarpaniy H3OTepMEMECKOTO
npegpamerrd gaA 1,13 sBec® C cramsmoro cmmasa
(Puc. 1), ompejetmre (HEFNNVI MHEEPOCTPYVETVRY
(PEIEP OKOMIOHEHTEL, HX AOEQ H XHMEMECKHH COCTAE)
Hedomemoro o0pasid, NOJBEPTHVTOTO  VELSIHEEILL
HIDHE TeMIepaTypHO-EpeMeHHEmM  obpadorsam. B
E2ET0M CTyHae MpeanoIaraeTcs, 4T0 Halpes odpasma
magmercs mpn 920 'C u wto mpm 310# TeMmEpaType
€r0  EBITEPIEMEIEOT  JOCTATOUHO  JOJT0, WTOOBL
ODECTIENHTE MOTHOCTER) OJHOPOTHYED AVCTEHHTHYED
CTPYETYPY, 2 3aTEMET0

A) Bmmpq oxmazmater go 230°C, VIASPEHEINT E
Teuenmne 107 ¢ mpH 3108 TeMIEpaTYpE H OXIANAART A0
EOMHATHOH.

b) BrcIpo OoXTREZAFOT IO To000C, VISPEHEINT E
Teuerme 107 ¢ mpw 5T0f TeMTEpPATYPE M OXTAEIAKT A0
KOMEHATHOH.

B) Brcipo oxmasgarT go 6000C, VASpHHEINT B TeHeHHe | g, OBICTpo oxdamgaroTr go 430 og,
VAEPENEAIT B TedeHne 4 ¢, 33TeM 0XTaEIAI0T JO KOMHATHOH TeMIepaTypel.

T) Brretpo oxrasaaot a0 6300C, yaepaamaror & Tewsnme 3 ¢ npe 310 Tesmepatype, SHCTPO OXTAEAIOT
go 400°C, yaepareator BTenenne 10 ¢, H saTeM 0XTaBIAI0T 40 EOMHATHOH TeMIePaTy L.

3agaua 4. Bozyvogsn a8 cosgars cwrae Fe-C SETSETOMIHOID COCTIEa TAEMM, UTO0Bl €00 MEHMMATEHAT
TEepaocTe Mo BprHenmo coctasrama 173 HE, a mmacTrmmocte Obma mHe moee 32%BA Ecm sto
BOSMOEHD, TO OMFLIFTE PEFHM HeNpepHEHOT0 OXILETISHHA IPH TepMEHeckod o0padoTse, IpH KOTOpoM
VIamock OB JOCTHME TpeOyeMEX MorasareTedl ceoficre. Ecam sTo HeBosMo®HO, To 0OBACHNTE, IMOTEMY.

ITpm pemersm

BOCTIONESYHTecE pHE. 3 (2,0)

Konnenrpanmns Fe,C, sec.%C

Konuentpaua Fe,C, ec.?C
0 3 6 9 12 15

0 3 6 9 12 15 [ | | |
320
I ] I I 80 — Cipeporamr
280 70 =
2
=
g #60 —
E. 240 — =
@ 2 s0 | I'pyGbmt nepant
z 200 — ;
: i
= 160 |— B
@ Cdpeponant 30—
=
120 |— 20 — ToHEMA nepanT
80 — 10—
| I [
0 02 04 06 08 10 0 | | 1 I

Konuentpana, sec.”oC

(a)

0 02 04 06 08 L0
Konuentpars, gec.%C
(6)
Prc. 3
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JlabopaTopHoii paboThI

JladopaTtopuas padora 3: /ledeKThl KPHCTALIHYECKOT0 CTPOCHHS

Heaw paborst
3nakoMcTBO ¢ JedieKTaM  KPUCTALIMMECKOr0 CTPOCHMS, METOAAMH  ONPEIeNeHHd CpejHero
pasmepa sepHa.

Japaua. Hayanrecs pacno3Hasate PamiMdHele ToYeuHBE Ae(eKTsl, KPAcBBIE INCIOKALMH M
IPaHMLEL 3EPEH C NOMOWBIO TY36IPEKOBOH MOJICIH, OLUCHUBATE CPSIHUI pasMep 3epHA METOLOM
nepecedennii.  HayuuThes  OnpeienaTs HANHYHE JHCNOKALMI nyTeM NOCTPOSHHA  KOHTYpa
bioprepea. Hayuntees (pUKCHPOBaTE JBHACHHE W B3auMoaeiicTeie Aucaokaumii Apyr ¢ apyrom, ¢
IPAHHLAMH 3¢PEH H ¢ TOYEHHBIMH ACPEKTAMH B MOMEHT CXIANbIBAHMA NY3LIPLKOB, NPH HAKIOHE
WIH BCTPAXHBAHHMA NOAN0MKH. HayuuTeCa ONPEJEnsTe THI IPAHHL 3¢PeH N0 PasOpHEHTALHH
MEHY COCEJHHMH IUIOCKOCTAMM, PACIONOMEHHEIMH 110 PAIHEIC CTOPOHB OT IPAHMLLL IEPHA.
Hay4nThes Onpeiensats CPeIHHil pasMep 3epeH METOI0M NepecedeHnii.

IHpakTuyeckne HaBBIKH
B xoae smnonsenns nadopatoproil paboTsl Bl 10JGKHB Nprodpecti Haskikn (GoTorpaduposanns
cBOMX HaBoAeHNIT 1 ux oDpaboTky, HanpuMep, ¢ noMoLsk nporpamms: Adobe Photoshop.

Buja orwernocru:
loarorosuts pedepar 1 OTHET HA TEMY:
w/lederrsl KpHCTALIMYECKOro cTpoetis. MeTo/ibl nX OnpeleneHns i OLeHKI».
Bonpocel, Koropsie HeofX0IHMO 0TPA3HTE B pedeparusnoii wacTn padorsi:
o Toweunwe gedexrsl  (Buas,  00pazoBaHMe,  IKCOCPHMEHTAIBHEIE  CHOCOOB  HMX
Onpeaenerus ).
o Jlucnokaumu (onpejeiesne, o0pasoBaHHe, NPHYMHLL BECICHHN NOHATHA CIHCIOKALHAD,
AKCNEPHMEHTAIBHBIE CIOCO0L! HX HADITHICHHA ),
o [lnoraocts AMCHOKAUMI (OnpeieneHne, PasMEPHOCTb, YHCIEHHBIE 3HAMCHHA IUIOTHOCTH
AHCIOKALHIT LIS MOHOKPHCTA/LUIHYECKHX METAILI0B, NOIHKPHCTALI0E, AeQOPMHUPOBAHHBIX
i Hele(OPMHPOBAHHEBIX METALIOB, KEPAMHKH, I0IHMEPOE).
o lloepxuoctaele AeerThl (BHALL, NPUYHHE BOIHHKHOBEHHA, CHOCcoOLl OnpeieieHns
pasMepa 3epHA, IKCIEPHMEHTAIBHAIE cNOCo0E! MX ONPEIEIEHHA B KpUCTALIE)

Beeaenue

[Iy3eipekoBas MOJENL = 3TO MHOMKECTBO NYILIPBKOB HA [OBEPXHOCTH MHAKOCTH. Ecau
MOIENE CAGNAHA AKKYPATHO, MY3IBIPhKM MENKHE H HMEHT oluHAkOBBL passep. B pesynstare
nojyMaercs  ABYXMEpHAs  MOJens  Kpucraunudeckoil  pewerkw  meranna.  Ilpaswishoe
WECTHYTONBHOE PACIIONOAEHHE My3hipeil ananorudHo odbIMHOM CTPYKTYPE MIOTHO YIAKOBAHHBIX
ATOMHBIX NIOCKOCTEH B METANIE TAKMX, KK AMOMHHHI MM MEIb, ¥TO CaMO 1o cede He 0YeHb
HHTEPECHO W [IQIAET NY3LPLKOBYID MOJEHL [ONE3HOH, Tak kak JedekTol B NPaBIIBHOM
IWECTHYTOJILHOM MACCHEE INYIRIPEKOE HEIAKTCH AHANOIOM MHOMMX Je(EKTOR B PEalbHBIX
KPHCTAIUTHYECKNX MeTaiax. J1a ananorus ObUia Hafinena Gonee 50 ner nasan, koraa HLJL Bparr
i [l . Haiiem onyOankosann ceon padors B tpyaax Koponesckoro ofwecrsa. BoaMoxkHo, 0Hl
NPHILUTA K 3TOH niee, pasris/biBas [y3sIPhKH HA NOBEPXHOCTH KPYEKH C NHBOM, HIH HA MbLILHOH
NOBEPXHOCTH B BaHHOH womHate. Tem He MeHee, MASH BOSHHKNA, H 3T0 [OOMOII0 MHOIHM
NOKOIEHHAM YYEHBIX OCO3HATL, KAK MOrIH Obl BeICAALeTh Aedextol B metamiax. [lyasiprkosas
MOJIENE [03BOISET YBHICTh, KAK Ae(ekThl BIauMOoAeiiCTBYIOT IPYT C APYIOM, KAK OHH JIBHIAKTCH H
HCHE3a0T  (AHHHrUIHpYA).  [ly3sIphkoBas MOOENL  JACT [JHHAMHYHYH) KAPTHHY NOBEICHHA
AederTos, a TAKKE BOIMOMHOCTL HIYYMATL HX CTPYKTYPY, KOIJA OHH SBASIOTCA CTAUHOHAPHBIMH.
Ho, umeiite B Bugy, 410 2-MepHuifi Xapakrep Ny3bIPLKOBOI MOJEIH CO3JACT AOBOJIBHO KECTKHE
orpanndesns.  Hanpumep, BHHTOBBIC [HCAOKALUMH HE MOIYT CYLIECTBOBATH B JABYMEPHOH
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ny3blpeKoBOil MOAeH. Bee aucnokauuu B my3bIpbKOBOH MOJCHM MOIYT ObiTh TONBKO HHCTO
KPaeBbIMH.

Jaganue 1: OTBeTHTH HA BONPOC - MOYEMY BHHTOBBIC JHCIOKALMH HE MOIYT
CYIIECTBOBATL B IBYMEPHOIi Ny3bIPbKOBOii Mogean?

Ob30p npakruyueckoro 3ajanus. Pexomengaunn

Bet jomknb co3gars cBoil cobcTBeHHbIH 00BEKT Ny3bIpbkOBOH Moaenu. B kauecrse
BCIIOMOTaTe/IbHbIX MATEPHAIOB MOAKHO HMCIIOIL30BATE MBUIBHBIH PACTBOP, FOPOX, MEJIKHE MIAPHKH.
Bol aomkubl cdororpaduposars ToueuHsle JAe(eKThl, AMCIOKAUMH M rpaHMubl seped. Jlus
H3YYCHUS JMHAMHYECKOIO MOBCACHHA AC(EKTOB, HX B3aAUMOJACHCTBHS W AHHMIWISLUHH OOBEKT
11y36IPEKOBOIl MOJC/IH HEOOXOAHMO HAKIOHATH, NOBOPAYHBATE, T.C. NPHBOAUTL B JABHKCHHE. Bhi
MozkeTe clenars cepuio dororpaduii, 4rodbl 3adHKCHPOBATL BONIOLMIO Ty3LIPKOBOI MOJICIH.
Hakonen, xorza el Oysere newarars sawn (ortorpaduu, OyabTe roToBbl CAENaTh MOHTaK
(ororpaduit juist cBOEro oTYeTa.

IKCNEPHMEHTAIBHBIC HCCIE/J0BAHNS

Vuopaxuenne 1. Bol yBuaure, 410 ny3plpbKoBas MOAEHb COCTOMT W3 EKCArOHAJILHOIO
PacnoNoKEHNs ny3sipeii (rOpLIKH, KPYIHHOK, APHKOB. ..), OPHEHTALMS KOTOPBIX H3MCHACTCH OT
obsacty k odnacTu.

D1 00NaCTH ABNAIOTCA AHANONAMH OT/IC/AbHBIX KPUCTAUIOB WIH 3CPEH B NOIHKPHCTANIE, A
JIMHHH, T/1€ OTAC/HbHBIC ODNACTH BCTPEHANOTCH - 3TO rpaHuubl 3eped. B kamnoi obnactu Bel
JIOJIKHBI HAHTH reKCaroHAIbHYK0 OPraHu3aliio Ny3sipei, BHYTPH KOTOPBIX MOKHO ONpeieInTs 3
cemeiicTsa muHMi noa yraom 60° apyr k Apyry, BAONb KOTOPOIl My3bIPH CONPHKACAIOTCS. IITH
JIMHHH HA3bIBAIOTCH IUIOTHOYNAKOBAHHLIMH HanpasicHuaMu. [L10THOYNAKOBaHHBIC HarpaBiIeHus
N0A00HEI OCAM B KPHCTALIE, OHM MO3BOJAIOT ONPEACHHTH OPHEHTALMIO Kakjaoro sepHa. Mx
OPHCHTALMS PE3KO MEHACTCA HA IpaHHuUE 3epHA. Yroi, Ha KOTOPBHi IUIOTHOYNAKOBAHHLIE
HalpaBIeH!s OTJIMYAIOTCS HA TI'PaHMLE 3€pHA, HA3LIBACTCH pasopueHTaumeii. MakcumansHo
BO3MOKHBIC OTK/IOHEHHUS B NY3bIPEKOBOIT Mojem cocrasiusior 30°. Pasopuenraiis ssasercs oHO
U3 XapaKTepPUCTHK IPAHHIL 3¢PEH.

3ananue 2: B cBoem oruere Bbl 10/KHBLI 00LSCHHTL HPHUHHY, H04YeMY MAKCHMAJILHO
BO3MOKHbIC OTKJIOHEHHS! B NY3LIPLKOBOI Mojean cocrasisior 30°? (pucynox + dopmyians =
JIOKA3ATENLCTBO).

Jasanue 3: Bot gosknel chororpaduposars He mMeHee 3 pasHbIX FPAHMIL 3epHA,
noKa3aTs Ha GOTO PAIOPHEHTAUMK H JIHHHM, B101b KOTOPLIX KAXAAs IPAHMLA CYLIECTBYET.
Jlare onpejeienune rpannuam seper (5oJb1eyriiosbie, MAJIOYIIOBbIC, HAK/IOHA, KPYYeHHS H
T.1.), 32MHCATEL BCE BO3MOAKHBIC ONPE/Ie/ICHHS, AT NOSICHeHHs.
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Jaganue 4: lloasiyace METOI0M HepecedeHHii, Bbl J0JEKHBI ONPEIeIHTh Cpexnnii
pasMep 3epua u aueao sepen na 1 mm’.

Yupamuenne 2. B npefenax kamioro 3epHa Bl YEHAMTE OTHOCHTENEHO WICANBHBIE PAIBL

ny3sIpeii ¢ PeAKHMH BEPAIUICHHAMI CIyMaiiHBIX ToMeMHEX JedeKToR,

Fananne 5: Bui no/sxkne naiite u edororpaduposarts Tovennbie gedexrn:

* NPHMECH 3AMEIIEHHA (MBUIBHBI NMY3ILIPL, KOTOPBIA HMEET pasMep, OTAMMHBI OT OCTANBHBIX,

FAHHMAA MOIOHEHHE FEKCATOHANBHOH PEILETKH).

* BAKAHCHH.

* MPUMECH BHEAPCHUA (IY3IBIPh, IAHUMAKOLIAIA MECTO HE B IEKCArOHANBHON PEIUETKE, 4 MERIy

MY3BIPAMH, COOTBETCTEYIOWIHMH NEKCAMOHANBHON PelleTRe ).

* BAM MOMKET OBE3ITH, H Bbl CMOXETE HaDMHOAATE ONEE IKIOTHUECKHE KOMOMHALME TOYEHHBIX

AeekTOB, TAKHE KaK AH-BAKAHCHH (182 CBODOJHEIN MECTA PAAOM JPYT C APYIOM), MO Jederrsl

PpeHKens (IPHMECh BHEAPEHHA W BAKAHCHA PAIOM APYT ¢ ApYyTroM).

Thoban takas dororpadma — uxrepecusiii cnyyaii, Ho yGenwrecs, wro Bu He nepenyrann
AHCAOKAUMID W ToveqHell gedert. Cywectsyer oauH OelCTpuIA M npoctoil cnocod, wrode MX
OTIHMHTE. HEODX0JMMO OCTOPOKHO HAKINOHHTE NOLIOKKY ¢ NY3epekoBoil Mojenso. Ecan nedexr
JBHHETCH, = 3TO JHCIOKALHA.

Jananne 6: Haiigmre oaun U3 31ux geekToB, HEIANEK0 OT UeHTpa 3epua. Eciu Bhl
NOCMOTPHTE BAOAE YNAKOBAHHOTO HANPABICHHH, BRI YBHAWTE, 4T0 JHCIOKALHA HANOAWTCH B
TOUKE, FE IUIOTHOYNAKOBAHHEH PAL NY3BIPEROE SAKAHYHBASTCA.

Jananne 7@ Chororpadmpyiite amcaokaumwo aan sawero ordera. [locmorpure saois
ApYrHK  MIOTHOYNAKOBAHHEIX PAAOE W  ONHIUKTE, YTO Bbl BUAWTE. BhIABHUTE NHIIHIOK
"nonynnockocts” 31oi kpaesoil aucnokaumn. [locrpoiite kouTyp bioprepea. lokaure BekTop
broprepea.

HaknoHuTe HAH BCTPANHATE OCTOPMKHO NOAN0KKY, 9T00b! JHCIOKALMA NPHULIH B JBHKEHHE.
Jananne 8: OnuuuTe, WTO0 NPOMCXOINT, KOTQA JHCIOKAUHH J00HPAKTCR A0 Kpas
NYVILIPLKOBOH MoJean WM rpaHsust 3epHa? Ecou saM noBeIno, Bel YBHAWTE, 9TO
JHCIOKALHH BCTPEMAKTCH JAPYE ¢ APYIOM.

Japanue 9:  Onwwmre, wro npoucxoaut? BiaumogeiicTBYOT 0 JHCHOKALMH €
ToMeMHBIMH  JedekTaMi  (BAKAHCHAME, MEKYIEIbHBIMH ATOMAMH H  TOMEMHBIMH
aedextamu) B nyisiperosoi mogean? Ecan aa, o kak?

Jananne 10: Honpodyiite chororpaduposars Bee sBaeHud, KoTopsie emosere. Ecan B
HEe MOKeTe NoiMATE HX HA IUIEHKY (370 CA0KHO0!) NPOCTO 3annmuTe BAN HAGIIICHHH 1
HApUCYIiTe TO, 4T0 NPOHCXOANT.

5. Hanewaralite sepHo-Oensie poTorpadun a0 oT4eTa.

Odopmure order, B KOTOPLI BEIUMHTE nojpobHoe onucanue Bammx Habuwgenwii (c

HANIAIHBIME B COOTBETCTBYHMUNME doTorpadusamMu) rpaHul 3eped, TOMEYHBIX JedeKTos,

JAHCAOKANNE, JHHAMHYSCKHY BIanmoaelicTenil mexay nederrammn.
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Brinonnenue gomamieir padboThl

3apanme 1. [lepeuncnute daspl u ykakute (aszoBblii cocTaB ITUX (a3 s CAEAYIOMINX
CILTaBOB:

(a) 15 Bec.% Sn—85 Bec.% Pb mpu 100 ‘'c

(D) 25 Bec.% Pb-75 Bec.% Mg at 425°C

() 85 ar.% Ag—15 ar.% Cu npu 800°C

(r) 55 Bec.% Zn—45 Bec.% Cu npu 600°C

(1) 1,25 kr Snu 14 xr Pb npu 200°C

(e) 7,6 dynta Cu u 144.4 dynra Zn npu 600°C

() 21,7 moms Mg 1 35 4 moms Pb mipu 350°C

(3) 4,2 mons Cuu 1,1 Mo Ag ipu 900°C

I[Hal"paMMb[ COOTBETCTBYIOLIHX CIIJIABOB Bbl MOIKCTE HAUTH B HpH.J'lO'}ReHHH 1.

3apanme 2. [Tonb3ysacs (aszosoii quarpammoii «caxap-soga» (Ilpuioxkenune 2) onpejenure:
(a) ckosbKO caxapa (B T) MOKET pacTBOpuThes B 1kr Boasl mpu 80° C?

(6) xakuMm OyAeT COCTaB ITOrO HACHIILIEHHOIO pacTBopa (B Bec. % caxapa), MOJIYUYE€HHOTO B
qacTH (a), ecnu npu ero oxnaxkaennn a0 20° C gacth caxapa BBINAACT B 0CAT0K?

(B) KaKOe KOJIMYECTBO caxapa BHIMAACT B 0CAJA0K NpH ero oxyaxaeHuu a0 20° C?

3apanme 3.

Cnnas 50 mac. % Ni—50 mac.% Cu MeaieHHO OXJTaXKIalT OT 1400°C 70 1200°C.

(a) Ilpum xakoii TemMneparype 00pa3yrTcs NMepBble KPUCTAJUIBI TBEPAOH (ha3br?

(0) Ykaxute cocras 3TOi TBep10it (pasbl?

(8) IIpu kakoii TemnepaType NPOUCXOIUT MOJIHOE 3aTBEpAeBaHNE CriiaBa’?

(r) Yxaxxure coctaB OCTaBILCHCS MPH ITO Temrieparype (CM. MYHKT (B)) KUAKOI (a3bl?




OneHo4YHbIe MEPONIPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

3ananne 4. Cruias 40 mac. %Pb—60 mac.% Mg narpeBaroT 10 TeMneparypbl CylECTBOBAHUS
aByxdasznoin  «o + L» obmacru. Ecim maccoBas nonst kaxaoit ¢asel cocrasmser 0,5,
oTpe/ieNuTe

(a) TemmepaTypy 3TOro crjiaBa

(0) coctaB kax10ii U3 ABYX (pa3 B BECOBBIX (MACCOBLIX) NPOLECHTAX.

(B) cocTaB Kak10# 13 ABYX (a3 B aTOMHBIX MPOLIEHTAX.

3apanme S. Moxer mu cruiaB 20 mac.% Ag—80 mac.% Cu B paBHOBECHOM COCTOSHUM
cocroats u3 o u L ¢a3, umeronmx maccossre gomu W, = 0,80 u Wi = 0,20? Ecau pa, o
KakoBa OyaeT mpuMmepHas Temmeparypa dstoro craBa? Ecim Takoil crnmaB He Oyzer
CYIIECTBOBATH, TO OOBACHUTE MOYEMY.
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3aganue 6. [Ina cmnmasa 64 mac. % Zn-36 mac% Cu, caenatb CXEMbI-3apUCOBKHA
MHUKPOCTPYKTYP, KOTOpPbIe OyayT HAOI0AaThCA B YCIOBHIX O4€Hb MEIJIEHHOTO OXJIAKICHUS
npu creayromux temmeparypax: 900 °C, 820 °C, 750 °C u 600 °C. O6o3nauste Bce (azpi
COOTBETCTBYIOMIMM 00Pa30M U YKOKUTE UX MPUMEPHBINA COCTAB.

3aganume 7. Paccmotpure wacte auarpammbl (Ilpumoxenme 3) memgHO—cepeOpsiHOTO
criaBa. Ha nmpuBeeHHON amarpamme ykasaHel TOJNBKO OAHO(a3zHble 00NacTH. YKaKUTE
TEMIEpaTypy M COCTaB BCEX CIUIABOB, B KOTOPHIX TPOUCXOMAT IBTEKTUYECKHUE,
IBTEKTOM/IHBIE M MepuTeKTHYeckue (ha3oBble mpeBpaiieHus. [ Kaxaoro npesBpanieHus
HAMUILUTE PEaKLUI0 00pa30BaHus MIPU OXJIAKICHUH.

3aganune 8. Moxer nm cymecrtsoBats Fe—C cruias, s KOTOPOro MaccCOBBIE J0JIU
LIEMEHTHUTa U 3a3BTeKrouaHoro (peppura pasust 0,057 u 0,36, coorBercrBenHo? Ecnu na, To
nouemy? Ecnu HeT, TO nouemy?

3apanme 9. (a) Jlna 3arBepAcBaHUS HUKENs, PacCYMTANTE KPUTHYECKUI paauyc r* u
cBOOOAHYI0 sHepruto aktupauuu AG* mis ciydass TOMOTEHHOTO 3apoJbIie00pa3oBaHMs.
3HaueHus CKPLITON TEMJIOTHI IJIABJICHHUS ¥ TOBEPXHOCTHOM CBOOOHOI SHEPruM paBHbI -2,53
10° Z[}K/M3 u 0,255 I[}K/Mz, COOTBETCTBEHHO. M cmonb3yiiTe 3HAUEHUs MEPEOXTAKICHMUS,
nanueie B Tabimue | (Ilpuaoxenne 4).

(6) TloacuuraiiTe KOMMYECTBO aTOMOB, NMPUCYTCTBYIOIIUX B SApe KPUTUYECKOTO pasMepa.
Ilpu pacuerax npumuTe, NapamMeTp peLIeTKH TBEPAOro HUKes NpU Temneparype, 6JIn3Koi K
Temrnepatype riasneHusi, paBabiM 0,360 HM.
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3aganme 10. M3BecTHO, 4TO KMHETHKA PEKPUCTAUIM3AIMK Jii HEKOTOPBIX CILUIABOB
NOJYMHSACTCA YPaBHEHHMIO ABpamM, Ile 3HAYEHHE /7 B NOKA3aTesle JKCIIOHEHTBI PaBHO 5.
OnpenenuTths CKOPOCTh PEKPHCTAIUIM3ALMM CIUIaBa MpU HeKoTopol Temmepatype T, ecnm
Joy1  pexkpuctauin3oBadHoit (asel coctaBnser 0,3 mocne 100 mMuH oTkMra npu 3TOi
temriepatype T.

3agpaua 11. Hcnonn3ys amarpamMmy wu30TepMUYecKoro mpespainenus s craBa Fe-C
BTeKTOMAHOr0 coctaBa (Ilpuioxenme 5), ykakuTe XapakTep OKOHYATEIbHOM
MHKPOCTPYKTYPbl  (BCE MUKPOKOMIIOHEHTBI M TMPOIEHTHOE COJCpkKaHUE KaKIOTO
MHUKPOKOMIOHEHTa) HeOOIbIIOro o0pa3ua, KOTOpbld ObUI MOABEPrHYT CICAYIOIIAM HHKE
TeMIiepaTypHO—BpeMeHHbIM 00padoTkam. Jlnst kakaoit u3 0OpaboTOK MPEANnoNI0KUTE, YTO
nepBOHAYaAIBHO oOpaszen Harper no 760 °C u ero BBIJICPYKUBAKOT TIPU ITOM Temmeparype
JOCTaTOYHO JIOJITO, YTOOBI JOOUTHCS (POPMHUPOBAHMS TMOJHOW U OJAHOPOJHON ayCTEHUTHOM
CTPYKTYPBHL, a 3aTeM o0paser|

(a) ObicTpo oxnaxpgaroT a0 350 °C u YACPKUBAIOT B TEUEHUE 10° ¢ ¢ HOCIeIYIOIIUM
OBICTPBIM OXJIKICHUEM B BOJLY /10 KOMHATHOM TEMIEPATYPHI.

(6) 6bIcTpO OXMAXKAAIOT A0 625 'Cu yaepkuBaioT B TedeHue 10 cexyHa ¢ mociaeayrommum
OBICTPBIM OXJIAK/ICHUEM B BOJIY /10 KOMHATHOM TEMIEPATYPBI.

(B) Gbrcrgo oxJaxkgaror g0 600 'Cu yAEPKUBAIOT B TeueHue 4 ¢, 3aTeM ObICTPO OXJIAKAAIOT
10 450 "C u yaepxkuBaioT B TedueHue 10 cexkyH, 3aTem OBICTPO OXJ@XKAAOT B BOAY JI0
KOMHATHON TeMIepaTyphl.
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

(r) mporpesatot o6paser; 10 700 °C B Teuenne 20 cek 3aTeM OBICTPO OXITAKIAIOT B BOIY 0
KOMHATHOI TeMIepaTyphl.

(m) obicTpo oxnaxaawT 10 300 °© C u yaepxkuBaroT B TeueHue 20 cek, C MOCIEAYIONIAM
GBICTPBIM OXJIAXK/ICHHEM B BOJY /0 KOMHATHOI TeMmmeparypsl, 3atem rperot a0 425 'C B
tederne 10° C 1 MEITEHHO OXJTAK/IAIOT 10 KOMHATHOM TEMITEPATYPbI.

(e) GbicTpo oxuaxkmarT 10 665 °© C, yuepxkusaroTr B Tedenne 10° ¢ ¢ MOCIEIYHOLIAM
OBICTPBIM OXJIAXK/ICHUEM B BOJTY 10 KOMHATHO TEMIIEPATYPHI.

(>x) OwicTpo oxnaxkparor no S75 ° C, ynepxkuBaror B TedeHue 20 cek, 3aTtem OBICTPO
oxnaxaaot a0 350 °© C m yaepkuBaior B Tedenue 100 ¢ ¢ mocimeayrommm OBICTPBIM
OXJIQ’KJEHHEM B BO/Y 10 KOMHATHOI TeMIIEpaTyphl.

(3) ovicTpo oxnaxkaawot a0 350 ° C wu ynepxkuBarot B TeueHue 150 ¢ ¢ mocieayommm
OBICTPBIM OXJIAX/IEHHEM B BOJIY 1O KOMHATHOM TEMIIEPATYPHI.

3amgaua 12.

(a) B coorBetcTBUU cO cBouM Ne BapuaHta (YTOYHHTH TO JKYPHAIY MPEMNOJABATENS) O
Taba. 2, ompeAenuTe COOTBETCTBYIOLIMI THUIT JMAarpaMMbl COCTOSIHMSI M COCTaB CILIaBa.
(Hampumep, ans Bapuanta Ne 15 crieayet konmupoBaTh 1UarpaMmy COCTOSIHHS TPETHEro THUMa
(puc. 3, [Ipuaoxkenue 6), u BEINKCATL COCTAB JIBOMHOrO cruiaBa paBHelii 70 % KoOMMOOHEHTA
B).

(06) ObGo3HaubTe HA CKOMMPOBAHHOW JAMArpaMMe KPUTHYECKHE TOYKH, JIMHUU JIMKBUIYCA,
conmayca, conbByca, hazoBeie o0macTy, 3anumuTe (Pa30BLIC MPEBPALLICHUS.

(8) Hamecute Ha muarpammy (GUTypaTMBHYH TOYKY KOHTPOIBHOTO crutaBa (tabm. 1).
[locrpoiiTe KpuByKW OXNakJACHHMS [BOMHOIO CIjlaBa 3aJaHHOTO COCTAaBa, YKAKHUTE
MpeBpalleHus, MNPOXOASIINE MpH ero kKpuctaumiaimuu. OnpenennuTe YNUCIO CTENeHel
cB00O/1bI 1151 BCeX (ha30BbIX 00IACTEN JUATPAMMBL.

(r) B cepenuHe TemnepaTypHOro WHTEPBaJIa MEPBUYHON KPUCTAIUTN3AIMN 3a/IaHHOTO CIIIaBa
OTPE/IENIUTE KOJTHUYECTBEHHOE COOTHOIIEHHE (Pa3 U UX XUMUYECKHUIi COCTAB.

(m1) H300pazuTe MUKPOCTPYKTYPY 3aJaHHOTO CIUIaBa MIPU HOPMAJILHOI TeMIepaType,
OTMETHUB CTPYKTYPHBIE COCTABJISIONINE U (Da3bl.
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10.

OK3aMeH

Tomsk MM ToMCEWA
MNONMUTEXHWYECK I
YHHUBEPCWTET

FOLYTECHMIC
UNIVERSITY

M MCTRRCTIG DEPANONNIGA M 1SFHH POCCHBCHDR SeepaLHn

GEARPATRMHIR MOCYAAPCTRE-HOT ARTOMOMMOR

CEDAIORATRIHME PN BNCLLISTD S0 IORIHEA
aHILHOMANGHGEA HODAER00MTENLCHMEA TOMCHHE MOMHTESHCHHR YRABepCHTE TS (TITYR

OK3aMEeHAIHOHHLIH
OnJIeT Nes

II0 TEICITEITLTEEE

Teoperrmecras dersmsa,

HWACTE 2

rp. 0B631,150631, 1306352

mypc 4
Mo Bompoc/3amaga Maxc
n'm Damnm -
20
1 Kopposna kepamusHE. MecTpyrmEa nonmMepoe. Hadyvxamme B 7
" | pacTteoperne. PazpvmeHHe ceE3el
2. | YuapHue Daz0BRE DIHATPAMMEI 7
3 IlonsayAck JAaHHEDMH, NOIVYEHHEIMH IPH CTApeHHH CTalH
© | mocTpoiTe 5-N nHarpamnry. OnpenenHTe OpeTeT VeTATOCTH IIE
3TOTO CIIARA H IPH aMIITHTVIE Hanpaxerns 425 Mlla, a Taxxe 6

mpefen VCTAToCTHOH mpouHocTH auf 2-10% u 2-10° maxnos oo
pazpvmerns. CpaEHHTE

AnmaETyaa Uwcao AnmaETyaa Uwcmo MHETOE
HATIPAHEHE, ITHETOE g0 HATIPAHEHME, | A0 paspyIIeHH
ITa paspyIISHNA ITa
470 10% 310 108
440 3-10° 2590 3.108
390 103 2590 107
350 3-109 2590 108




5. Mertoanueckne yKazanusi o npoieaype olieHuBaHUs

OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeieHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIUYECKHE YKA3AHUS

1. TectupoBanue TectupoBaHve NPOBOAUTCS TOCIE€ H3YYEHUs TEOPETHUECKOr0 MaTepualia KaXJIoro MOy
TUCIUIUTMHBL. TeCcTUpoBaHUE MPOBOAUTCS B KOMIbIOTepHOW (opme. BriOop BapuaHTa ¥ BOMPOCOB
MIPOUCXOAUT aBTOMATHYECKU. BapuaHT coepKUT HE MeHee 15 ynpa)kHeHu U BOIIPOCOB.
Kpurepuu oneHrnBanus TECTUPOBAHUS:
Kputepuii 1,2- 2 6amna 1,1 -0,5 6anna | 0,4-0 6amoB Hroro
1. Brinmonnenue [IpaBunbHbl  oTBeT [JacTW4yHO NpaBuibHBIMHE NpaBUIBbHBIN OTBET
TCCTOBBIX Ba,I[aHI/Iﬁ u [Ha BOIIPOC TECTOBOI'O [OTBET Ha BOIIPOCBONIPOC TECTOBOI'O| 2 Gamn
YIIpa>KHCHU N 3aJaHuA TCCTOBOI'O 3aJJaHUA 3aJaHUA
Tect cunTaercst ycreuHo BHIIOTHEHHBIM MIPU MOJIYYeHUHU CTyJAeHTOM | Ganna.
WTorosas olLieHKa 3a CEMECTP PaCCUMTHIBAETCS HA OCHOBE MOJIYYEHHONW CyMMBbI 0aJUIOB B PE3yJIbTaTe
TEKYIIEro KOHTPOJIs, U 0aJIJIOB, HAOPAaHHBIX MPH 3aKIIOUYUTEIHLHOM KOHTPOJIC 3HAHUN Ha
3auére/sK3aMeHe. MakcuMabHBIN Oait 3a TecTHpoBaHue 2 (B JaJibHEHIIIEM OayIbl IEPECUNTHIBAIOTCS C
y4€TOM TEKYIIEro peHTHHT-TUIaHA).

2. Cemunap Onenka «1-0,8» BbICTaBisieTcs CTYACHTY, pEIIMBIIEMY MpaBUiIbHO HEe MeHee 70% mpennmoskeHHBIX

VIOpaXHEHUH M 3aJaHuii, JIOTHYHO CTPYKTYPHPOBABIIEMY W H3JIOXHBIIeMY Mmarepuai. [Ipu stom
CTYAEHT JIOJDKEH IOoKa3aTh 3HAHHME CIeNualbHOW nuTeparypbl. s momydenus omenku «1-0,8»
HEOOXOMMO TPOJEMOHCTPHPOBATh YMEHHE O0O03HAYHTH MPOOJIEMHBIE BOIPOCHI B COOTBETCTBYIOIIEH
o0yacTH TeopeTHyeckor (U3MKH, MPOAHATU3UPOBATh MX M MPEAJIOKHUTh BapUAHTBl pEIICHUH, JaTh
MCYEPIIBIBAIOIINE OTBETH HA YTOUHSIOUINE U JIOTIOJTHUTEIEHBIE BOTIPOCH.

Onenka «0,7-0,5» BIcTaBis€TCS CTYACHTY, KOTOPBINA pemni npaBuibHO oT 50 10 70% npeaioskeHHbIX
VIpaXHEHUH W 3aJaHuil, HO JOMYCTHJI TIPH OTBETE OTIEIbHbIE HETOYHOCTH, HE HUMEIOIINE
MPUHLIUIHAIBHOTO XapaKTepa.

Omnenka «0,4-0,2» BbICTaBIsICTCS CTYACHTY, pemmBiIeMy npaBmwibHO oT 30 10 50% mpeanoKeHHBIX Ha
CeMHHape YNpaKHEeHUH M 3aJlaHuif, JOMYCTHBIIEMY OHUIMOKM M HETOYHOCTH MpPHU OTBETE Ha BOIPOCHI
CeMHHapa, MPOJIEMOHCTPUPOBABIIEMY HEYMEHHUE JIOTHUECKH BBICTPOUTh MaTepHaj OTBeTa U
cOpMyIHpOBaTh CBOIO MO3WIMI0 MO TPOOJEMHBIM BompocaM. [Ipy 3TOM XOTst ObI TIO OJHOMY W3
3aJJaHUH OIIMOKU HE TOJDKHBI UMETh MPUHLIUIHAIBHOTO XapaKTepa.

Onenka «0,1-0» BBICTaBIIAETCSA CTYACHTY, €clii OH He pemmmi Oonee 30% yhnpakHEHHWH W 3ajad,
MPEJOKEHHBIX B paMKaX KOHKPETHOTO CEMHHapa; Jajl HeBepHbIe, coAeprKalie (pakTudeckue OmnOKU
OTBETHI Ha BCE BOIPOCHI; HE CMOT OTBETUThH Ha JIOTIOJHHUTENBHBIC M YTOUHSIONINE BOMPOCH. OTleHKa
«0,1-0» BbICTaBIsIETCS CTY/ACHTY, OTKA3aBIIEMYCs] OTBEYATh HAa BOIPOCHI CEMHHApA.

MaxkcuManbHbIH Oyl 3a ceMrHapckoe 3aHsaTue | (B nanpHelniem 0ajibl IepecYUTHIBAIOTCS C YUETOM
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TEKYIIEro peHTHHI-TUIaHa).

KonTponbnas pabora

KontposnbHas paboTa mpoBOAWTCS B NHUCBMEHHOW (OpMe Tmocie HU3YYCHHS TEOPETHUYECKOTO U
CEMHHAPCKOT0 MaTepuaja KaXJAOW TeMbl NUCHUIUIMHBL. [luchMeHHas ¢opMa KOHTPOJBHOW pabOThI
COACPIKUT HEC MCHEC 2 BapHUaHTOB.

Kpurepuu onieHuBaHMsI KOHTPOJIBHOU pabOTHI:

Kpurepwuii 4-5 banna 4 — 3 Gama 3 — 2 Ganna 1-0 6ayutoB
[PABUIGHO BBIIOMHWI HE MEHee  JIOIyCTHJI YHCIIO
[OJIOBUHEI PAGOTHI HJIM JOIYCTWI OLIMOOK M HEI0YETOB
He OoJyiee IBYX TpYOBIX OLIMOOK,|[TPEBOCXO/sIIee HOPMY,
BBHIOJHII ~— paboTyjin He Gosee OQHOM Tpy0OM W IIPH KOTOPOI MOMKET

[I0JTHOCTEIO, HO|oZHOI Herpy06oil OmMOKM ¥ OBITh BEICTABIICHA
BBITIOJTHI PAabOTy o
NOIyCTHJI B HEl HEOIHOTO Hemodera, WM He Oosee| oLeHKa «3», WM eCiH
1. Bemmonnenne 0e3 omMoOoK U N
. Ooiee OIHOM[IBYX-TpEX HErpyObIX OIINOOK,| MPAaBUIEHO BBHIIOIHII
KOHTPOJIbHOM HEZI0YeTOB, . 9 .
HerpyOOl OmMOKK MM OJHOW HEeTpyOoil OmMOKM W  MeEHee HOJIOBUHBI
[paboTHI ImorrycTit He OoJee
OJIHOTO ~ HENOYeTa,TpeX  HeIOYeTOB, WIH  HpH paboTEL
0JTHOTO HEeJl0YeTa.
i He OoJyiee ABYX/OTCYTCTBHM OIIMOOK, HO IIPH
HEI0YETOB. HATTTY UK YeTBIPEX-TISTH|
HEI0YETOB, IUIOXO 3HAET TEKCT|
pou3BeACHUS, JIOIyCKaerT

McKa)keHue (PaKTOB.
MaxkcuManbHBIN 0alll 32 KOHTPOJIBHYIO paboTy 5 (B JasibHelHIeM 0asibl IEPECUUTHIBAIOTCS C YIETOM
TEKYIIEro peHTUHT-1u1ana). Pabota cunTaeTcst yCIENIHO BBITTOJTHEHHOM MTPH TOJYYEHUH CTYACHTOM 3
0aios.

HrtoroBas oreHka 3a CEMECTp PAcCCUUTHIBAETCS HA OCHOBE IMOJYYEHHON CYMMBI OQlIJIOB B pe3yjbTare
TEKYIIeT0 KOHTpOINsA, W OannoB, HAOpPaHHBIX TMPU 3aKIIOUUTEIBHOM KOHTpOJE 3HaHUA Ha
3ayere/d7K3aMeHe.

3ammTa 1a00paTOpHON PabOTHI

3amuTa oTuyéTa MO J1a0OpaTOpHOM paboTe BBHIMONHIETCS B BUAE YCTHOIO OTBETa HAa KOHTPOJIbHBIE
BOIIPOCHI.
Kpurepun onennBanus 1abopaTopHOi pabOTHI:

Kpurepwuii 3-2,5 bana 2,5 —2 6anna 2 —1 Gamta 1-0 6ayutoB
BBITIOJIHCHA ITIOJIHO [BBITIOJTHCHA Blpa6OTa BBIIIOJIHEHA B IIOJIHOM IIPpY BBITIOJTHEHUHN

1. BoimoHerme 1 IPaBUJILHO B mosTHOM 00BEMe, HOOOBEME, CHEeNaHBl IPABHILHBIC JIOIYIEHBI

na60paTopH01‘/'I COOTBETCTBUU C TOITY IICHBI OILINOKH| [BHIBO/IbI, OJJHAKoO, HNMCIOTCA|CYIIIECTBEHHBIC OLINOKH

baGoTs: BaJjaHUuEM U px  OTBETE  HAHEKOTOPEHIE. HapyIICHHs] 10 COJIEPKAHUIO
TpeOOBaHUSAMHU TIOMONHUTENbHBIE  [TpeOoBaHMH 1O  O(QOpMIICHHIO, Yy4eOHOro Marepuana,

)ICﬁCTByIOIIIeI‘O [BOIIPOCHI HaIIpuUMEp, OIINOKHU B pa60Ta BBIIIOJIHCHA C




OueHouHbIe MEPONPHATHS IIpouenypa npoBeieHusi OLEHOYHOT0 MEPONPHITHS U HEOGX0THMbIe METOAHYECKH e YKA3aAHH

CTaHIapTa, BEIBOJ  [IPETIOAABATEI. odopmiieHHN TpaguKOB, TaOIHI] HapyIIeHHEM
crenaH WM B 3alHCH  Pe3yJIbTAaTOB TpeboBaHuit
CaMOCTOSTENBHO, m3mepenunit. Ilocme ykasaHus|  jeiicTByolIero
TEXHHUYECKU pernoiaBaTes JIaHHBIE| CTAHAAPTA, B pacuérax
[paBHIbHBIM HEI0YETHl YCTPaHEHBI. JIOIYIIEHBI rpyObIe
SI3BIKOM, JTaHBI OLIMOKH, HA
BEpHBIC OTBETHI HA KOHTPOJIbHBIE BOIIPOCEHI
KOHTPOJIbHBIC JIaHbI HE BEpHBIE
BOIIPOCHI; OTBETHI.

MaxkcumanbHbIH 0am 3a 1abopaTopHyto padoTy 3 (B JanbHeieM 0aTbl NEPEeCYUTHIBAIOTCS C YIETOM
TEKyIIero peiTuHr-miana). Pabora cyuraercst yCIIeNTHO BBITOJIHEHHBIM TIPH MOJTYYEHHH CTYICHTOM 3
0aoB.

HToroBas OIeHKa 3a CEMECTP PACCUMTHIBACTCS HAa OCHOBE IIOJIyYCHHOW CyMMBI OaijioB B pe3yibTare
TEKYIIET0 KOHTPOJIA, W OayyioB, HAOpPaHHBIX TMPU 3aKIIOYUATSIBHOM KOHTPOJIC 3HAHUM Ha
3ayeTe/IK3aMeHe.

Konnoksuym KonnokBuymM mnpoBoauTcss B YCTHOH (opMe mociae H3y4eHUs TEOPEeTHUECKOr0o U CEMUHApCKOIo
MaTtepuana Ha Kaxaod 9 m 17 nenene cemectpa. IlepeueHb BONPOCOB B KOJJIOKBUYMY COJIEPKUT HE
MeHee 30 Teopernyeckux BONPOCOB. CTyNEHT IOJDKEH OTBETUTh Ha 3 TEOPETHUYECKUX BOIIPOCa M3
IIpeIaraéMoro rnepeyHs.

Kpurepuu onieHMBaHus KOJJIOKBHyMa:!

Kputepwuii 4-5 bamna 4 — 3 Gamna | 3 — 2 bamna 1-0 6anmos
. CtyneHt an  TIOJIHBIH] CTyneHT He Janm OoTBeTa IIQ
(CtyneHT nan nosHeli n YA E[ e a
. [paBHIBHEIT  OTBET ¢ BOIIpOCaM KOJUIOKBHYMa; JaJl
[paBHJIBHBIIL OTBET Ha
coboeHneM JIOTHKH HEeBEpHBIE, coziepIKallue]
BOIIPOCHI, IOTHYHO
M3M0KeHUs  Marepuana, (baxTHUECKHE OMNOKH OTBETH]
cTpyKTYypHpOBal U CTyneHT mokaspiBaeT HENOJIHBIE 3HAHWS,
[HO HOMYCTHI OTHENBHEIE Ha BCEe BONPOCH, HE CMOT
1. OTBeTHI Ha 13105k MIT MaTepHall, Imoryckaer OMMOKM M HETOYHOCTH IIpH|
. HeToYHOCTH, HE) OTBETUTH Ha JIOTOTHUTEIbHbIE]
[oKa3aj 3HaHHE oTBeTE, NPOAEMOHCTPUPYET HEYMEHHE|
BOIIPOCHL M MMCIOIIINE M YTOYHSIOIIME  BOIMPOCHI,
criennanbHOI LA RO VIOTHHECKH BBICTPOMTH Matepuant otsetal = - 5"
KOJUIOKBHYMa ItuTepaTyphbl, 1aN P i1 cOpMyIHpOBaTh CBOIO IO3UIMIO TIO|
xapakTepa, HEZOCTATOYHO

iCuepIBIBAOLIIIE
OTBETBI HA YTOYHSIFOLIINE
1 TOTIONHHUTEIBHBIC
BOIIPOCHL.

. [IpOOIEMHBIM BOIIPOCAM.
UETKO W TIOMHO OTBETHI

Ha  yrouHsomme U
TOTIOTHUTENIBHbIE
[BOrIpOCEI.

MaxkcumanbHbIH 0anI 3a KOJUTOKBUYM 5 (B JasibHelIeM Oaiibl HepeCUnuTHIBAIOTCS C YUETOM TEKYIIIETO
peiiTuHr-tuiana). Pabota cunraercs ycrenHo BHIIIOJHEHHOW MPH MOTYYEHUH CTYIEHTOM 3 0asuioB.
HToroBasi oIeHKa 32 CEMECTP PAaCCUMTHIBAETCS HA OCHOBE IOJYYEHHOH CyMMBI 0OajUIOB B pe3yibTaTre
TEKYIIEro KOHTpOJiA, W OamnoB, HAOpaHHBIX TPU 3aKIIOYUTEIBHOM KOHTpOJIE 3HaHUM Ha
3a4eTe/7K3aMeHe.
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3auéT

OneHka «3a4TEeHO0» BBICTABIISETCS, €CJIU CTYJIEHT CaMOCTOATENbHO BBINOJHUI BCE MPETyCMOTPEHHBIE
IIPOrpaMMOIl 3aJjaHus, YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAHHYIO IPOrpaMMOM, aKTHBHO
paboTan Ha NPAKTHUYECKUX, CEMHHAPCKHUX, JTa0OpaTOPHBIX 3aHATHSAX, IOKa3al CHUCTEMaTHYECKHi
XapakTep 3HAHWK MO AUCIUILIMHE, JOCTATOYHBIN IS JATbHEHUINETO 00YYeHUS, a TAKKe CIIOCOOHOCTh K
UX CaMOCTOSITEIbHOMY MOMOJHEHHIO, Habpall B X0/I€ TeKYIIero ¥ MPOMEXYTOUHOTO KOHTPOJISI HE MEHEe
55 Gamnos.

OneHka «He 3a4TeHO» BBICTABISIETCS CTYACHTY, €Cld OOHApYKHUBAIOTCSA MPOOENbl B 3HAHMSIX WIH
OTCYTCTBHE 3HAHMH TO 3HAYUTEIBHOM 4YacTH OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO Marepuaia, He
BBIITOJIHUBUIEMY CaMOCTOSITEIBHO MPEAYCMOTPEHHBIE IPOTPAMMOIl OCHOBHBIE 33JIaHUSI, JOMYCTUBILIEMY
NPUHLMIINAIbHBIE OIIMOKM B  BBIIOJHEHUU IMPEIYCMOTPEHHBIX IPOrpaMMOMl  3aJaHuil, He
0TpaboTaBIIEMy OCHOBHBIE MPAKTHYECKHE, CEMHUHAPCKHE, JIa0OpAaTOpPHBIE 3aHATHA, JOMYCKAIOIIEMY
CYLIECTBEHHbIE OLIMOKHU MPU OTBETE, U KOTOPHIA HE MOXKET MPOJOJDKUTh 00YUEHHE WM NMPUCTYIUTH K
npodeccnoHanbHON AesTenbHOCTU 0€3 JAOMOJHUTENBHBIX 3aHSATHI MO0 COOTBETCTBYIOLIEH TUCIUILINHE
HaOpaBIIeMy B X0JI€ TEKYIIET0 M MPOMEKYTOYHOTO KOHTPOJISI MeHee 55 0aisioB

DK3aMeH

OcHOBOH AJis1 oNpeeNeHusl OLEHKU Ha 3K3aMEHaX CIYXUT 00bEM U ypOBEHb YCBOEHMS CTYIEHTaMU
MaTepuaia, peycMOTPEHHOIro pabodell mporpaMMoil cooTBeTcTBYIoIIEN AucuuIuinHbl. Ha 3k3amen
JAONMYCKAIOTCS CTYAEHTbI, BHINOJHHUBIINE HA NMOJIOKUTEIbHbIE OLICHKH (He MeHee TPEX 0a/ioB u3
NSTH) 2 KOHTPOJIbHbIEe PadoThl, 2 KOJJIOKBMYMa M YCHEIIHO CAaBIIMe JOMALIHHE 3aJaHUSA M
JabopaTtopHble padoThl. JK3aMEeH NPOXOAUT B yCTHOM (opme, myTéM cobecenoBaHus. Bpems Ha
noarotoBky — 30-40 muHyT. Bece MaTepuainbl, HEOOXOIUMBIE JUTS BBHITOJHEHHS MPAKTUYECKON YacTH,
CTYEHT Ha »JK3aMeHe IOoJ0MpaeT CaMOCTOATEIbHO U3 OOLIEro KOMIUIEKTa BCIOMOTaTeIbHBIX
MaTepUasoB, MpeIaraéMblX MpernogaBaTesieM.

OIIEHKH «OTJMYHOY» 3aCIy)KHBAeT CTyAeHT, BHIMOTHUBIIUN 90%+100% 3amanuii 5K3aMEHAIIMOHHOTO
Oounera, OOHapyXHBIIMI BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIyOOKOe 3HAaHHWE MPOTPaAaMMHOIO
MaTepuaga, yMEHUE CBOOOJHO BBHINIOJIHATH 3aJaHHS, MPETYCMOTPSHHBIC IPOrPAaMMOM, YCBOHMBIIHNA
OCHOBHYIO U 3HAaKOMBIM C JOMOJHUTENHHON JIHUTEepaTypol, peKOMEeHAOBaHHOW mporpammoii. Kaxk
MPABWIIO, OIEHKA «OTJIMYHOY» BBICTABIIACTCS CTYJICHTAM, YCBOHMBIIUM B3aMMOCBSI3b OCHOBHBIX TOHSATHI
JTUCIUIUTMHBI B UX 3HAYSHHUH Ui TproOpeTaeMoi poeccuu, MPOSBUBIIUM TBOPUYECKHE CITOCOOHOCTH
B IMTOHMMAaHHH, U3JI0)KEHUH M UCIIOJIb30BAHUN Y4eOHOTO MaTepraa,

OIIEHKH «XOpOoIIoY» 3acCiTy>KHWBAaeT CTYAEHT, BbIMoJHUBIIMKA 70%+89% 3amaHuii SK3aMEHAIIMOHHOTO
Ounera, OOHAPYXHMBIIMK TOJTHOE 3HAHWE TMPOTPAMMHOIO MaTepHasna, YCIENIHO BBIMTOIHSIOMNN
MIPEAYCMOTPEHHBIE B MPOrpaMMe 3aJaHusl, YCBOMBIIMN OCHOBHYIO JINTEPATypy, PEKOMEHJIOBAHHYIO B




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

nporpamMMe. Kak  mpaBuio, OLEHKa  «XOpOILO»  BBICTABISETCS  CTYAEHTaM, I[10Ka3aBIIUM
CUCTEeMAaTUYCCKUN XapakTep 3HAHWK 10 JAUCHUIUIMHE U CHOCOOHBIM K HUX CaMOCTOSATEIHLHOMY
MOTMOJHEHUI0 M OOHOBJIEHUIO B XOJA€ JaibHelmed ydeOHOH paboTel M mpodeccHoHaIbHOU
NeSATEeIbHOCTH;

OLEHKH «YyAOBJETBOPUTEIBHO» 3aCilyXUBAae€T CTYIACHT, BbINOJHUBIIMK 55%+69% 3anmanuii
9K3aMEHAIIMOHHOTO OmiieTa, OOHAPYKUBIIMIA 3HAHWE OCHOBHOTO MPOrPAMMHOTO Marepuaia B 00béMe,
HEOOXOAMMOM JUIsS JaibHeHIIel yu€Obl M mpeacTosmeil padoTsl Mo mpodeccuu, CHpaBISIOMIUNACS C
BBIMIOJIHEHUEM 3a/IaHUH, TMPEIYCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIH C OCHOBHOH JIMTEPaTypoOH,
peKOMEHJIOBaHHOK mporpamMmoi. Kak mpaBuio, OLEHKa «yJOBIETBOPHTEIBHO» BBICTABISACTCS
CTY/ICHTaM, JIOITYCTHBIIUM MOTPEIIHOCTH HEPHUHIUITUAILHOTO XapaKTepa B OTBETE HA SK3aMEHE U IPH
BBITTOJIHEHUH SK3aMEHAIIMOHHBIX 3aJaHHIA;

OneHka «Hey/AOBJIETBOPUTEJBbHO» BBICTABISETCS CTYAEHTY, BbinoiaHuBIieMy 0%+54% 3ananuii
9K3aMEHAIIMOHHOro Owmiiera, OOHapyXXHMBIIEMY TpOOenbl B 3HAHUSAX OCHOBHOTO IPOrPAMMHOIO
MaTepHasa, JOMyCTUBIIEMY IPUHIUITHAIbHBIC OIIMOKY B BHIMIOJIHEHUH MTPETyCMOTPEHHBIX MTPOrPaMMOii
3amaHuid. Kak mpaBmiio, olleHKa «HEYAOBJIETBOPUTENIBHO» CTAaBUTCS CTYAEHTaM, KOTOpbIE HE MOTYT
MPOJIOIDKUTH 00yUeHHE WIIM MPUCTYIHUTH K MPO(eCCHOHATFHON JAEATEIBHOCTH TI0 OKOHYaHUH By3a 0e3
JIONIOJTHUTEJBHBIX 3aHATHH IO COOTBETCTBYIOLIECH TUCIUIUIMHE.




