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PaGoyas porpaMMa JMCIHILTAHEL paspaGoraHa B coorerctsun ¢ PT'OC BO 3 ++ mno
HAMpABJICHUIO TOArOTOBKM ATOMHBIE CTaHIMH: IpPOSKTHPOBAHWE, OSKCIUTyaTalHi H
MEDKHHAPHHT (YpoBeHb crienpanuret) (nprkas Munobpraykn Poccun ot 28.02.2018 r. Ne 154)

[Iporpammy paspaborain:
Crt. npernonasare’ib P, Byntun Aprem EBrenbeBid

Pa6ouast porpamMma paccMoTpeHa 1 o1o0peHa Ha 3aceJlaHuH Kade/pbl-paspaboTumKa
MarepuanoBeieHie ¥ TEXHOIOTHH MaTeprualnoB, npotokon Nel2 ot 10.06.2021

)
A

3aB. kadenpoii it

— " Cuporxkun O. C.

TporpaMma paccMOTpeHa H 000peHa Ha 3ace/JaHiH BhIMyCKatoLle kadenpsl ATOMHbIE
¥ TETLIOBBIE 3IEKTPUUECKHe CTaHLKH, mpoTokosn Ne21-20/21 ot 18.06.2021r.

3aB. kadenpoii f'ﬁ Yuauposa H. I,

[Tporpamma omoOpeHa Ha 3aceJaHMM  METOJAMYECKOTO  COBeTa  HHCTHTYTa
TemnosnepreTuky, nporoxon Ne 05/21 or 21.06.2021 r.

/]
4
3aM. IUpeKTOpa HHCTHTYTa TerIodHepreTHKH ﬁxc;c c:z /Bnacos C. M./
/

[MporpamMma NMpHHSTA pellieHHeM Y4eHOro CoBeTa HHCTUTYTa TermoIHepreTHKy,
nporokoa Ne 05/21 or 21.06.2021 r.



1. Ieap, 3a1a4u U IVIAHMPYEMBbIe pe3yJIbTaThl 00yYeHHUsI 0 JUCIHUIIMHE

[{enbro ocBOeHUS TUCHUIUTUHBI « MaTepuanoBeaeHne» SBisieTcst POpMUPOBAHUE 3HAHUIMA
O CTPYKType€, CBOMCTBaxX, METOJIaX IUArHOCTUKH M 0OpabOTKM MaTepuaioB, o0macTed ux
MPUMEHEHUS U 3aKOHOMEPHOCTEH, OMPEIEISAIOIUX IKCIUTyaTAlMOHHYIO HA/I€KHOCTh M3EIHMA

Y KOHCTPYKLMU

3ajmavyaMu JUCHUTUIUHBI SABIISIFOTCS:

- YCTaHOBJICHHE MPUYUHHO-CIEIACTBEHHON CBSI3M MEXIYy XUMHUYECKUM COCTaBOM,
CTPOEHHEM U CBOMCTBAMH MaTEpUAJIOB;

- YCTaHOBJIEHUE (PU3UKO-XUMUYECKUX 3aKOHOMEPHOCTEH N3MEHEHUSI CTPOEHUS U CBOMCTB
MaTepHUAaJIOB MO NEUCTBUEM (PU3MUECKUX, XUMUYECKUX, OMOJIOTMYECKUX U IPYTUX (PaKTOPOB;

- (hopmupoBaHHe 3HAHUI O KOHKPETHBIX BUAAX MaTEPUAJIOB, MX CBOMCTBAaX U 00JACTAX

IMPUMCHCHUA Kak

000pyI0BaHUS;

KOMIIOHCHTOB

AIEKTPOIHEPTETUUECKOTO U

SJICKTPOTCXHHUYCCKOI'O

- IpUOOpETEeHNE CTYJIEHTAMU MPAKTUYECKHX HABBIKOB IO OMPEACICHUIO CTPYKTYPHI U

CBOWCTB MaTEpHUaJOB.
Komnerenmuu,

dbopmupyembie 'y OOydYarOIIMXCA,

3AIVIAHUPOBAHHBIC PC3YJIbTAThI

0Oy4eHHUS TI0 TUCITUTUIMHE, COOTHECEHHBIE C MHIUKATOPAMU JTOCTHKEHUS KOMITCTCHITHNA:

Kon n HaumeHoBaHue
KOMIICTCHIINN

Kon n HaumMeHoBaHre WHIUKATOpa
IOCTHIKEHHUS KOMIIETEHIIUNA

3arIaHUpOBaHHBIE PE3YIbTATHI
o0Oy4eHUs IO TUCIUIUINHE (3HATH,
YMETh, BIAJICTh)

Oobmenpodeccuonansubie kommereHmn (OIK)

OIIK-1 CrocobeH HCII0a630BaTh
0a30BbIE 3HAHUA
€CTECTBCHHOHAYYHBIX JTUCIUTUINH
B Npo¢eCCHOHATHHOU
NEeSTENIbHOCTH, IPUMCHSITh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAIILHOTO
HCCIICIOBAHUS

OIIK-1.14 /IemoHCTpHUpYET 3HAHUE
obJyacTelt MpuMEHEHHU s, CBONCTB,
XapaKTePUCTHK KOHCTPYKIIMOHHBIX U
TETUTOU30JISIIUOHHBIX MAaTEPHAIIOB,
BBIOMPAET UX B COOTBETCTBHH C
TpeOyeMbIMU XapaKTEPUCTHKAMHU

3uame.

—  (pU3UKO-XMMHUYECKUE OCHOBBI
CTPOCHHS U CBOWMCTBAa MaTEpHAJIOB,
3aKOHOMEPHOCTH WX H3MCHCHHS

o7, JIeHCTBUEM BHEIIHUX
bakTOpoB, THUIBI W  MapKu
KOHCTPYKITHOHHBIX MaTepHaJIOB
(31);

- cpencTBa n METOBI
MCCJIEI0BAHMS CTPOCHUS U CBOMCTB
KOHCTPYKITHOHHBIX MaTepHaJIOB
(32)

Ymems:

— OCYHIECTBIISATh OOOCHOBAHHBIN
BBIOOp MaTepuajoB, CPEACTB H
METOJIOB WX HCCIEAOBAaHUS Ha
OCHOBE aHanu3a YCJIOBUM
OKCIUTyaTallid, JKOJIOTUYECKUX U
skoHOMHYecKuX (paxTopoB (Y1)
Braoemy:

- CcpeAcTBaMHM UM METOAAMHU
HCCJIETOBAHMSI CTPOCHHMSI 1 CBOMCTB

KOHCTPYKIMOHHBIX ~ MaTepualioB
(B




2. Mecto aucuuniauHbl B cTpykrype OIIOIIT

Hucuunnuna «MartepuanoBeeHUE» OTHOCHTCS K 0a30BOM 00s3aTeNbHOM 4YacTH,
dbopmupyeMoil ydacTHUKaMH 00pa30BaTelIbHbIX OTHOILICHUI y4eOHOTO TUIaHAa MO HAMPAaBIICHUIO

Kon [IpenmecTByromye AUCIUUILTUHBI (MOTYIH), [Tocnenyromye TUCHUIIITUHBL (MOAYIIH),
KOMIIETECHIINU npaktuku, HUP, np. npaktuku, HUP, np.
dusnka Metonel HEpa3pyILaIIero KOHTPOJIS
OIIK-1 Xumus MaTepHajoB

ATOMHEIE SJICKTPUYCCKUEC CTAHIITUH

OIK-3 HNudopmaruka

J1o u3ydeHus qucHUIUIMHbl «MaTepualoBeieHue» CTYIEHT JOJDKEH:

3HaTh:

— OCHOBHBIE€ 3aKOHBI M KOHLENIMA XMUMHUH, 3aKOHOMEPHOCTH XMMHUYECKUX IPOLIECCOB;
COBPEMEHHBIE IIPEJICTABICHHUS O CTPOCHHMM BEIECTBA; B3aUMOCBSA3b MEXKIY CTPOCHHEM
XUMHUYECKUX COCIUHEHHUI U UX PEaKIIMOHHON CIIOCOOHOCTHIO;

— (QyHOamMeHTalbHbIE pa3fenbl (PU3UKW, MOAXOABI M METOIbl MEXaHWKH, (PU3UKU
KoJie0aHuM U BOJIH, TEPMOJMHAMUKH, KJIACCUUECKON U KBAHTOBOM CTaTUCTUKH, MOJICKYJISIPHOMN
(bu3MKH, TOBECHUS BEUIECTB B ANEKTPUUECKOM W MAarHUTHOM IOJIAX, BOJTHOBOM M KBAaHTOBOM
ONTHKWU;

— OCHOBHBIE pa3liesibl MaTEMAaTHKHA, METOAbl MAaTeMaTHYECKOrO0 aHaJIn3a, TEOpUHU
BEPOATHOCTEM M MaTeMaTU4YEeCKOW CTAaTHUCTHKH, (YHKIMA KOMIUIEKCHON TMepeMEeHHON,
BEKTOPHOM U JIMHEHHOW aireOphl, aHAJIUTHYECKOM TeoMeTpuH, IuddepeHInaIbHOTO Hu
MHTETPAJIbHOTO UCUUCIICHNS (DYHKIINUN OTHOM U HECKOJIBKUX [IEPEMEHHBIX;

— OCHOBHBIE MOJOXEHUS HWH(POPMATUKH, MJArOIIME€ BO3MOXHOCTb HCIIOJIb30BAHUSA
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH;

YMETB:

— IPUMEHATh XUMHUUYECKUE U PU3NYECKUE 3aKOHBI JJIs PELIEHUS IPAaKTUYECKUX 3a/1a4;

— TIOJIb30BaThCS CIIPABOYHOM JIUTEpaTypol B oOnacTu (pU3MKK, XUMHH, MaTEMaTUKU U
UH(POPMATUKY;

— IPOBOJIUTH CTATUCTUYECKYIO U rpaduueckyio o0paboTKy pe3yiabTaToB IKCIIEPUMEHTA;

— UCTIONB30BaTh 3HAHUA (DYHIaMEHTAIbHBIX OCHOB, TOJXObl M1 METO/IbI (PU3UKU, XUMUH,
MaTEMaTHKHU ¥ SKOJIOTUU B 00yUeHUHU U MPOPECCUOHATBHON A TeIbHOCTH, B UHTEITPUPOBAHUU
VMMEIOIIMXCS 3HAHUM, HapalllMBAHUU HAKOIUICHHBIX 3HAHUM;

— (hopmyHpoOBaThH U APTYMEHTUPOBATH COOCTBEHHBIE CY)K/ICHUS U HAYYHYIO TO3UIUIO 110
Hay4YHbIM M TEXHUUYECKUM MpoOIeMaM, BOZHUKAIOIIUM B MMPOPECCUOHANBHOMN IEATEIBHOCTH, C
Y4ETOM DKOJIOTHYECKUX U COLUAIIBHBIX MTOCJIEICTBH;

— HCNOJb30BAaTh CTAaHAAPTHBIE MAKETHl MPUKIAMHBIX NPOrpaMM Ul  PELICHHUS
npakThueckux 3anad Ha IIK, BHeHIHME M BHYTPEHHHUE CETEBBIE PECYPCHI, U 0a3bl JAHHBIX;
CaMOCTOSITENILHO PadOTaTh HAa KOMIIBIOTEPE C UCIIOJIB30BAHUEM OCHOBHOTO HA0Opa MPUKJIIATHBIX
nporpamMm u B MIHTEpHETE;

BIIAJICTh:

— NIPEJICTABIEHUSMHU O COCTABE, CTPOCHUU M CBOMCTBAX HEOPTaHUYECKUX U OPTaHUYECKHUX
BEILIECTB;




— HaBBbIKaMHM HCIIOJB30BaHUS COBPECMCHHBIX IOAXOA0OB U MCTOAOB XUMHUHU U (bI/IBI/IKI/I K
TCOPCTUICCKOMY, SKCIICPUMCHTAJIbHOMY HCCJICAOBAHUIO U MATCMATUICCKOMY MOJICIIMPOBAHNTIO
(I)I/IBI/IKO-XI/IMI/I‘{CCKI/IX CHUCTEM, SIBJICHUM U IIpoucccoB B O6’I)€Me, H€O6XO,HI/IMOM JJIs1 OCBOCHHUA
(I)YH,Z[&MGHT&HI)HI)IX W IIPUKJIAAHBIX OCHOB MaTCPpUAIOBCACHUSA U TEXHOJOTUH MaTCpHUaJIOB,

— MCTOAaMH O6pa6OTKI/I PE3YILTATOB SKCIICPUMCHTAJIbHBIX I/ICCJIG,HOBaHPIfl;

— OCHOBHBIMH MCTOJaMH pa6OTBI Ha IIK ¢ MMPUKIAAHBIMHA IIPOrpaMMHBIMHU CPEACTBAMU,
QJICKTPOHHBIMHU CJIOBAPAMUA U TCKCTOBBIMU PCAAKTOPAMMU.

3. CTpyKTypAa U coaepKaHue TUCHUILIMHBI
3.1. CTpyKTypa I CHHUILTHHBI

OO6m1ast TPyI0€MKOCTh AUCITUILIMHBI cocTaBisieT 3 3aueTHbIX(bie) equnuli(bl) (3E), Bcero
108 wyacoB, u3 KOTOphIX 48 YacOB COCTaBIsCT KOHTAKTHAas paboTa OOydYaroImerocs ¢
npenojaBaTesnieM (3aHATHS JIGKIHOHHOro Tuma 16 dac., 3aHATUS CEMHUHAPCKOrO THUIa
(mpakTUYeCKue, CEMUHAPCKUE 3aHATHUSA, JTa0OpaTOpHbIe paboThl U T.1I.) 32 Yac., TPYyNIOBLIE U
WHIUBUlyalIbHbIe KOHCynbTanmu 0 yac, camocrostenbHas padora oOyuaromierocs 60 wac,
[IpakTHyeckas MOArOTOBKA MO BUAY IPO(HECCHOHATBHOM JESTEIbHOCTH COCTABIISET 5 YaCOB.

N Bcero | Cemectp
Bun yaeOHO# paboThI qACOR
4

OBLIAA TPYAOEMKOCTD IUCHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA
C IIPEIIOAABATEIJIEM, 48 48
B TOM YHUCJIE:
Jlexmonnsle 3ansaTus (JIek) 16 16
JlaGopatopusie 3ansartus (JIad) 32 32
CAMOCTOAATEJIBHAA PABOTA OBYYAIOUIET'OCA

60 60
(CPC):
[ToaroroBka K MPOMEKYTOUHOM aTTeCTAIlMU B (hopme:
(3auer)
®OPMA ITPOMEXYTOYHON ATTECTALIMU 3au 3au




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/ieiaM M BUAAM 3aHATHH

PacnipenesieHne Tpy10eMKOCTH
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Paznen 1. OOwekT, mpeaMeT u 3a1a4u MaTepraioBeIeHNs. ba3ucHbIe HHHOBAIIUY MaTepUaIoBEICHUSI.
DUBHKO-XUMHUUYECKHE OCHOBBI CTPOEHHUSI MaTEPUAIIOB.
1. O6bekT, mpenmenT
" 3a/1a4y
MaTepUaAIOBEICHUS. JI1.1,
P A OIIK-
basucurie JI1.2,
WHHOBAIUU 1.14- JI1.3, | Tect
1 4 8 13 25 31, 7 ' | 3au. [ 20
MaTepUAIOBEICHUA. JI2.1, | OJIP
OIIK-
Ddu3uko- 1.14-32 J12.2,
XUMHYECKHE ' JI2.3
OCHOBBI ~ CTPOCHUSI
MaTepHasoOB.
Paznen 2. Jlepopmarius u MexaHW4YECKHE CBOWCTBA MaTEpHAJIOB.
OIIK-
1.14-
31,
OIIK- [ JI1.1
2. Hedbopmamus u ’
MEXaHUYECKHE 1.14- 1 1.2, Tect
cBOHCTE 4 12 15 29 32, | JI2.1, OHP’ 3au | 20
MaTepUalioB OIIK- 1 JI12.3,
PHATOB. 1.14- | m.6
Vi,
OIIK-
1.14-Bl
Pazpnen 3. TeopeTnuecknue OCHOBBI CILJIAaBOB.
OIIK-
1.14-
31,
OIIK- | JI1.1,
3. Teoperudeckue L1442, \pe
O;DHOBI)II():HJ'IaBOB 4 4 10 18 32, | JI2.1, OHP’ 3au | 20
' OIIK- | JI2.3,
1.14- | JI2.6
Vi,
OIIK-

1.14-B1




Paznen 4. OCHOBBI TEPMUUECKON U XUMUKO-TEPMUYECKON 00OpaOOTKU CTAJIH.

OIIK-
1.14-
31,
4. OcHOBBI OIIK- ﬁ} ' é’
TEPMUYECKOU u 1.14- 11 ' 3 ’
XHUMHKO- 41 4 4 10 18 32, e
. J2.3,
TEPMHUYECKON OIIK-
J12.4,
00pabOTKH CTaIH. 1.14-
J12.5
Vi,
OIIK-
1.14-B1

Tecr,
OJIP,
113

3au | 20

Pazzxen 5. KOHCTPYKI_[I/IOHHI)IC MaT€purajibl Ha OCHOBE LIBETHBIX MCTAJIJIOB U KOMIIO3UIIUOHHBIE MaTCpHaJIbI.

5 OIIK-
X 1.14-31,
KoHcTpyKunoHHbie OITK JI1.1,
MaTepHuabl Ha 1.14-32 J1.2, OJ1P
OCHOBE  IBETHBIX| 4 2 4 12 18 'OHK 7 J12.1, KHTP’ 3au |20
METaJJIoOB u 114-V1 J12.3,
KOMIO3UIIMOHHEIE ) ’1J12.4
OIIK-
MaTepHuaibl
1.14-B1
HUTOI'O 16 32 60 108 3au 100
3.3. TemaTn4yecKHH MJIAH JeKIHOHHBIX 3aHATHH
Howmep pasnena N TpymoeMKoOCTh
P pasi TeMBI NeKIIMOHHEBIX 3aHATUHU Py ’
JUCIUIUIMHBI yac.
Jlexkmust 1. OOBEKT, IpeaMeT U 3aJa4i MaTepuaioBeicHus. basucHeie
1 WHHOBAIINH, PACKPHIBAIOIINE WHAUBUAYATLHOCTh O0BEKTA U3yUEHUS U 2
peaMeTa MaTepUaIoBEACHUS, a TAK)KE SAMHCTBO MTPUPOIBI U P3N
B CTPOCHHH MaTEPHAJIOB.
1 Jlexnns 2. @U3NKO-XUMHYECKHUE OCHOBBI CTPOEHUS MaTEPUAIIOB. 2
2 Jlexmus 3. ledopmariist 1 MEXaHMYECKUE CBOMCTBA MAaTEPHAJIOB. 2
3 Jlexuusa 4. TeopeTndeckne OCHOBBI CILIaBOB. J(marpamma cOCTOSIHUS )
JKEJIE30YIIIEPOJUCTHIX CIUIABOB.
3 Jlekuust 5.  KOHCTpyKIMOHHBIE ~ MaTepuaibl  Ha  OCHOBE 7
JKEIIE30YTIICPOAUCTHIX CILIABOB.
4 Jlekuust 6. TeopeTndyeckrue OCHOBBI TEXHOJIOTUM TEPMUUYECKOM 2
00pPabOTKH CTAJIH.
4 Jlexnust 7. Bunsl repmudeckoit 00padotku cranu. Kopposust MmetanioB )
Y CIUTaBOB. METO/IbI 3alITUTHI OT KOPPO3HUH.
5 Jlekuust 8. KOHCTpYKIIMOHHBIE MAaTepHalibl Ha OCHOBE IIBETHBIX 7
METAJIJI0B ¥ KOMIO3UIIHOHHEIC MATCPHAIEL.
Bcero 16

3.4. TemaT4yeCcKHUil NJIAH NPAKTHYECKUX 3aAHATHH

JlanHbIi BUA pabOTHI HE MPETYCMOTPEH YUYEOHBIM IJIAHOM




3.5. TemaTn4yeckuii IJIad J1a00paTOPHBIX padoT

Howmep paznena
JUCIIATIIMHBI

Tembl 1ab0opaTOpPHBIX PadOT

TpynoeMKocCTb,
yac.

1

JIa6. pa6. 1. Kpucramnmsaiuys MEeTajioB M COJICH.

Jla6. pab. 2. Meramnorpaduueckuii METOJ] HCCIIEAOBAHUS.

Jla0. pab. 3. McnblTanue MaTepuanoB Ha PacTsKEHHUE.

NN |-

JIa6. pab. 4. MictibiTaHue MaTepHalIOB HA YIAPHYIO BSI3KOCTbD.

N N NS

Jla6. paG. 5. McnelTaHue MarepuajoB Ha C)KaTHE U OIpe/eieHue

TBEPJIOCTH.

JIa6. pab6. 6. [Imarpamma Fe-C um cTpyKTypa >Kene30yriepoaucThIX

CIIJIaBOB.

JIa6. pal6. 7. OCHOBHBIEC BUIBI TEPMUUECKONU 0OPAOOTKH YTIIEPOAUCTHIX

CTaJIEN.

Jla6. pa6. 8. MUKpOCTpyKTypa, MapKHpPOBKAa M CBOWMCTBA IBETHBIX
METAJJIOB M CIUIABOB Ha UX OCHOBE.

Bcero

32

3.6. CamocTosiTesibHasi padoTa CTy/ieHTa

Howmep paznena
JUCIATIIMHBI

Bun CPC

Conepxanne CPC

TpynoemMKkocTb,
yac.

Nzyuenue
TEOPETUYECKOTO
MaTepuaia u
MOJIMOTOBKA K 3aI[UTE
1abopaTOPHBIX padoT,
TECTUPOBAHUIO

W3yuenne  (QU3MKO-XMMHUYECKHX  OCHOB
CTPOCHUA MCTANINYCCKUX MaTCpHraJIoB.
[ToaroToBka ot4era mo JabopaTopHOi padboTe
Ne 1-2

13

N3yuenue
TEOPETHYECKOTO
MaTepuaia u
HOATOTOBKA K 3aIIUTE
1a00paTOpHBIX PadoT,
TECTUPOBAHUIO

HN3ydyeHue CTPYKTypbl M  MEXaHUYECKHX
CBOMCTB  KOHCTPYKLMOHHBIX  MaTEpHAJIOB.
[ToaroroBka otvera mo nmaboparopHoi padboTe
Ne 3-5

15

N3yuenue
TEOPETHYECKOTO
Marepuania u
HOATOTOBKA K 3aIUTE
nabopaTopHO# paboTHI,
TECTUPOBAHUIO

M3y4yeHne TEOPETUYECKUX OCHOB CILIABOB U
KOHCTPYKIIMOHHBIX MAaTepHUajioB Ha OCHOBE
KEJIe30yTIIEPOTUCTHIX CIUTaBOB. [loAroToBKa
orueta 1o mnaboparopHoii pabore Noe 6.
[TocTpoeHre KPUBBIX OXJIAXKIACHHS CIUIABOB,
pacuer KosmdyectBa (a3 MU CTPYKTYPHBIX
COCTaBJISIFOLIHX KEJIe30yTIICPOTUCTHIX
CIIJIaBOB

10

Nzyuenue
TEOPETUYECKOTO
MaTepuaia u
MOJITOTOBKA K 3aI[UTE
nabopaTopHO PabOTHI
U TIPaKTHYECKOTO
3aJaHus,
TECTUPOBAHUIO

Nzyuenne TEOPETUIECKUX OCHOB
TEPMUYECKOH 00pabOTKM W WX BHJOB,
KOppo3uu MeTauioB. [loAroToBka oTdera mo
nabopatopHoit pabore Ne 7, pemieHue
MPAKTUYECKHX 3a7ad.

10




Wsyuenue N3ydenune cocraBa, CTPYKTYphl, CBOHCTB U
TEOPETHUECKOTO o0yilacTell MPUMEHEHUs] LBETHHIX CIUIABOB U
MaTepHana u KoMrio3uToB.  [logroroBka  ordera 1O
5 [OATOTOBKA K nabopatopHoii pabote Ne 8 12
KOHTPOJILHOM paboTe
3aIIuTe U
nabopaTopHOil paboThI
Bcero: 60

4. O0pa3oBaresibHbIC TEXHOJOTHH

[lpu peanmzanuu gucrUIUIMHBL  «MarepuanoBeeHre» 10  00pa30BaATEIbHBIM
nporpamMmaM noArotoBku cnenuanuctoB 14.05.02 «IIpoexktupoBaHue © 3KCIUTyaTalUs
ATOMHBIX CTaHIIMI HCHOJB3YIOTCS TPAAUIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUU (eKYul 8
couemanuu ¢ NPpaAKMU4ecKUMU 3aHAMUAMU, CAMOCMOAMENbHOE U3V4eHUue ONnpeoeenHbIX
pazoenos), COBPEMEHHBIE O00pa30BaTEIbHBIC TEXHOJIOTWH, HAINpPABJICHHBIE Ha OOCCIeYCHHE
pa3BuTHs y OOydYaromMXCs HABBIKOB KOMAaHIHOW pabOThl, MEXKIMYHOCTHONH KOMMYHHUKAIIWH,
IPUHSITHSI PEILICHUH, JIMJIEPCKUX KAYECTB: 00VUeHuUe HaA OCHO8e ONbIMA, UHOUBUOYATIbHOe 00YyUeHuUe,
onepexcarowds CamMocmosamenbHas paboma, npenooasanue OUCYUNIUHBL HA OCHO8E Pe3ylbmanmos
HAYYHBIX UCCIe008aHUll U nompebHocmell pabomooamenel, AUCTaHIMOHHBIA Kypc (1K),
pa3menieHHbId Ha monaake LMS Moodle, URL:https://Ims.kgeu.ru/course/view.php?id=2790
U DJIEKTPOHHBIE 0Opa3zoBaTeabHble pecypcebl (DOP),URL:http://e.kgeu.ru.

5. OueHuBaHue pe3yabTATOB 00y4YeHUSA

OneHnBaHUE pe3yJbTAaTOB OOYYEHHUS MO JUCIUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIIETO KOHTPOJISI yCIIEBAEMOCTH, IPOBOIUMOTO 10 6aiuibHO-perdTHHroBoi cucreme (bPC), u
MIPOMEKYTOUYHOM aTTECTALINH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS B TEUEHUE CEMECTpPa, BKIIHOYAET:
3alUTY J1a0OpaTOpHBIX pabOT MW 3aJlaHuil, BBITIOJHEHHBIX WHIUBUAYAIBHO WM TPYNIION
00yJaroIuxcsi, MPOBEACHUE TECTUPOBAHNS (KOMITBIOTEPHOE ), KOHTPOJIBHYIO PadoTYy.

HNTOroBoii OUEHKOW pe3yiabTaTOB OCBOCHHUS JIUCUUIUIMHBI  SIBJISETCS  OLICHKA,
BBICTABJICHHAST BO BpEMs MPOMEXKYTOYHOW aTTeCTAllM OOydYaromierocs (3auem) ¢ y4eTOM
pEe3yNbTaTOB  TEKYIIEro KOHTPOJS  YCIIeBaeMOCTH. Pe3ynbTaT (3auTEHO/HE  3a4YTEHO)
MIPOMEKYTOYHON aTTecTaiuu B (opMe 3auema ONPEAETSeTCS MO COBOKYITHOCTH PE3YJIBTaTOB
TEKYLIETO KOHTPOJISL yCIIEBAEMOCTH MO AUCLIUILIVHE.

OO06o0O0IIeHHBIE KPUTEPUM M IIKaJa OIEHUBAHUS YPOBHSA C(HOPMUPOBAHHOCTH
KOMITETEHIIMU (MHIUKATOPA TIOCTHXKEHUS] KOMITETCHITUHN ) TI0 UTOTaM OCBOCHUS JUCIUTIIAHBI:

[Tnanu- OO600111eHHbIE KPUTEPUH U LIKaTa OLCHUBAHUS PE3yIbTaTOB O0yUeHUs
PYEMBIC HEY/IOBJIET- yIOBJIET-
pe3yiIb- XOPOIIO OTIIUYHO
M BOPHUTEIBHO BOPUTEIILHO
TaThI
06yueHHs HE 3a4TEHO 3a4TEHO

YpoBeHb  3HaHUU B

MuHuMaIBHO YposeHb 3HaHUU B

YpoBeHb 3HAHUN . o0Beme,
JIOMYyCTUMBIA  YPOBEHB o0BeMme,
ITonHoTa |HMKE MHHHMAIbHBIX o COOTBCTCTBYIOLICM
. . 3HAaHU#, MMEET MECTO COOTBETCTBYIOIIEM
3HaHWI |TpeOOBaHMA, HMEIOT porpamme, uMeeT
MHOTO HETPYOBIX nporpaMMe IOATOTOBKH,
MECTO MECTO HECKOJIBKO
OIuO0K 0e3 ommboK

HErpyOBIX OIIHOOK



https://lms.kgeu.ru/course/view.php?id=2790
http://e.kgeu.ru/

o S [TIponemonctpupoBansl |[IpogeMmoncTpupoBansl |[IpogemMoHCTpUpOBaHbI
P P OCHOBHBIC YMEHHS,[BCE OCHOBHBIE YMEHUS,|BCE OCHOBHBIC YMCHUS,
CTaHJApPTHBIX 3374
pEeIIeHbI TUTIOBBIE|PEIIEHbI BCE OCHOBHBIC|pEIIEHBI BCE OCHOBHBIE
HE MPOJEMOHCTPHUPO-
Hannuue BAHLL ocHoBHLIe P ¢ HerpyObIMH|3a7]aud  C HErpyObIMH|33aa4ll C  OTJCIbHBIMHU
YMEHHH - MEIOT omuoKamu, OLIMOKaMH, BBITIOJHEHBI|HECYIIECTBEHHBIMU
i;l\;CTO ’ rDvGLe|FPTOTHEHBI Bce|Bce 3a/laHUs B TIOJHOM|HEIOYETaMH, BBHITIOJHEHBI
R Py 3alaHusi, HO He B|oObEMe, HO HEKOTOpHIE C|BCE 3alaHUs B IOJHOM
MIOJIHOM 00beMe HEeJ04YeTaMu o0neme
[Tpn CHICHUU
P P Nwmeercs
CTaHJAPTHBIX 3374 . [IpoaeMoHCTpUPOBAHBI
Hannune MUHHMAJIBHBIA ~ HAOOp [IpogeMoHCTpHUpPOBaHbI
HE MPOJEMOHCTPHUPO- 0a30Bble HAaBBIKU MpU
HABBIKOB HABBIKOB JUISI PELICHUS HABBIKM TIPU  PEIICHUU
BaHBI 0a3oBbIC pEelIeHUH CTaHAapPTHBIX
(BnageHue CTaHJAPTHBIX 3a7ad C HECTaHJIapTHBIX 33/1a4 0e3
HaBBIKH, UMEIOT 3aJa4y C HEKOTOPBIMHU
OTIBITOM) HEKOTOPBIMH OIIMOOK ¥ HEJIOUETOB
MECTO rpyoObie HEJ0YeTaMU
HeZ0YeTaMu
OIIMOKHU
- CdopMHupoOBaHHOCTH
5 KOMIIECTCHITNH
S ! CdopMHupOBaHHOCTH CdopMHupOBaHHOCTH
T og o= COOTBETCTBYET
£ 8= |Komnerenmus B KOMIIETCHIIMH B I[€JIOM|KOMIIETEHIIUH MTOJHOCTHIO
S o= . MUHUMAITbHBIM
@ & o [momnoit mepe He COOTBETCTBYET COOTBETCTBYET
S s = TpeOOBAHUSIM.
& £ 2 [chopmuposana. .. |TpeboBaHMAM. TpeOOBaHUSIM.
S 5 o . |MMmerommxcss  3HaHMHIA, . .
5 |MMerommxcs 3HaHMI N Nmeromuxca  3HaHuH, | Merommxcs 3HaHUHU
= ’|ymenuii, HaBBIKOB B ’ ’
&= & |ymeHuii,  HaBBIKOB ’ YMEHHI, HaBBIKOB H|yMEHHI, HaBBIKOB U
S = % [[EJIOM JOCTaTOYHO JIS .
s S = |memocrarouno s MOTHBAllUM B  LEJIOM|MOTHBAIlMM B  IOJHOM
S 5= pelIeHUs MPaKTUYECKUX
5 £ T [pemenus JIOCTaTOYHO JUisi{Mepe  JTOCTaTO4HO st
E 99 (mpoheccHOHAIbHBIX )
© 5 ¥ |OpakTHYecKHUx pelIeHNs] CTaHAApPTHBIX|pELIeHHs CJIOKHBIX
= = 3aja4y, HO TpeOyercs
E nad, peoy!
& S 5 [(mpodeccuonans- NPAaKTUYECKUX NPAaKTUYECKUX
e 5 3 JOTIOTHUTEThHAS
¥ 2 =X |vpIX)3amau (mpodeccuonanbHbIX)  |(TpodhecCHOHATbHBIX )
< MPAKTHKA o
=3 3a71a4 3a71a4
5 OOJILIITUHCTBY
MPAKTUYECKHX 3a7a4
Huzknit Hwxe cpennero Cpennuit Bricokuit

Yporenb chopmMupo-
BaHHOCTH KOMITETEHITUN
(MHIUKATOPA JOCTHIKCHHSI

KOMIICTCHITHH )




[Ikana OLIEHKHN pe3ynbTaTOB O0yUEHUS MO TUCHUTIIHHE:

YpoBeHb chOpMUPOBAHHOCTH KOMITCTCHITIH
(MHIUKATOpa JOCTUKCHHSI KOMITETSHITUH )

=
S
=
s 5
=| €5
=| g 5 3anjgaHupOBAHHBIE Beicoknii Cpennuit Hwxe cpennero Huzkuit
= 5 =B pe3ynbTaThl
(o= =6 4
8|z = 00yueHus IIIxana oneHUBaHUSI
S| =
8| =3 | HoAuCHUIIIMHE YIIOBJICT- HEY/IOBJICT-
2 S ¥ OTJINYHO XOpOo1Io
~ = BOPUTEIBHO BOPUTEILHO
Q
= 3a4TECHO HE 3a4TEHO
OIIK- | OIIK- [3HaTh
He B mnomnom
C HErpyObIMHU
o0bemMe  3HaeT
B monaoM obObeme|ommubOkaMu u
buzuko- buznko- He 3naer ¢usuko-
3HAET (bu3MKO-|HEJOUETAMU
XUMHUYECKHE XUMHUYECKHE XUMHYECKHE
XUMHUYECKHE 3HaeT  (usuKo-
OCHOBBI CTPOCHHUS U OCHOBBI OCHOBBI CTPOCHUS
N OCHOBBI CTPOEHUS M|XUMUYECKUE 9
CBOICTBa . CTpOEHUS ulu CBOICTBa
CBOWCTBa OCHOBBI CTpOGHUS| — .
MaTepuasoB, . CBOICTBa MaTepHasos,
MaTepuasos, u CBOICTBa
3aKOHOMEPHOCTH MaTepuasoB, 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH  |MaTepuaioB,
1 1.14 |ux u3MeHeHus 1on 3aKOHOMEPHOC- [UX U3MECHEHUS
. UX U3MEHEHHS TOJ|3aKOHOMEPHOCTH N
neiicTBueM . TH ux|nox  JencTBHEM
necTBIEM ux W3MEHEHUS
BHEITHUX . W3MEHEHUS TIOJ]|BHEITHHX
BHEUTHUX nox  jAeWcTtBueM|
(bakTopoB, THIMBI U JeHCTBHEM (haKkTOpOB, TUITHI U
(aKkTOpOB, THIBI H|BHEIIHUX
MapKu BHEITHUX MapKu
MapKu (haKkTOpOB, TUITBI 1
KOHCTPYKIMOHHBIX ($akTOpOB, TUIBI|KOHCTPYKIIMOH-
KOHCTPYKIIMOHHBIX |MapKu
MaTepuajoB MapKH|HBIX MaTEPUAJIOB
MaTepuasoB KOHCTPYKIIUOH-
KOHCTPYKIUOH-
HBIX MaTepUAJIOB
HBIX MaTEPHUAJIOB
C HErpyObIMU
Py 3HaeT HE B
B monaOoM oObeme|ommubOkaMu u He 3HaeT
MOJTHOM O00BeMe
CPEJCTBA U METOJIbI|3HAET CPEACTBA H|HEJA0UYeTaMu cpecTBa ,|cpencTBa U
WCCIICTIOBAHHUS METO/IbI 3HAET CPEACTBA H MI; O METO/IbI
CTpOECHUS u|uccnenoBaHus METO/IBI UCCIIETOBaHUS
o UCCJIEIOBAHMUS
1 1.14 |CBOHUCTB CTpOCHUS H|UCCIICIOBAHU CTDOCHHS " CTpOCHUS u
KOHCTPYKLHOHHBIX |CBOMCTB CTpOECHUS u CBI()) HeTh CBOMCTB
MaTepuajoB KOHCTPYKIIMOHHBIX |CBOWCTB KOHCTPYKIIUOH-
p PYyK KOHCTPYKIIUOH- PYK
MaTepuasoB KOHCTPYKIIUOH- HBIX MaTepUajoB
HBIX MaTEpUAaJIOB
HBIX MaTepUAJIOB
Ymetp
Ywmeer c/[He B mnomnHOM
CBobomHo u 6e3 He yMeeT
HErpyObIMHU Mepe
OCYIIIECTBIISATh o1nO0K yMeeT OCYILIECTBIISATh
. omnmoKamMu U|TIPOIEMOHCTPHU- .
000CHOBaHHBII OCYUIECTBIISATh R 000CHOBaHHBI
. He04YETaMu pOBaHbl YMEHUS
BBIOOD 000CHOBaHHBII BBIOOD
OCYUIECTBIISITh OCYIIECTBIISATh
MaTepuaioB, BEIOOD . . [marepuanos,
CPEICTB U METOJOB|MaTepUaioB 0bocHOBamHHbI  |000CHOBAHHEI CpEICTB U
p P ’ BBIOOp BBIOOp P
UX HUCCIIEIOBaHUSI|CPEICTB U METOJIOB METOJIOB ux
1 1.14 MaTepHUaJIoB, MaTepHaJioB,
Ha OCHOBE aHAIM3a|UX UCCIIEJOBAHUS UCCIIEIOBaHMs Ha
o CPEICTB u[cpencTs u
YCIIOBUH Ha OCHOBE aHaIM3a OCHOBE aHajm3a
9 METO/IOB UX|METO/0B ux .
JKCILTyaTaluu, yCIIOBUH yCIIOBUH
MCCJIEIOBAHUS HA|UCCIEI0BAHMS
DKOJIOTMYECKUX  H|IKCIUTyaTalliH, JKCILTyaTaluH,
OCHOBE aHajM3alHa OCHOBE
SKOHOMHMYECKHUX  [IKOJIOTMYECKUX U . 9KOJIOTHYECKUX H
YCIIOBUI aHanmsa
dakTopoB AKOHOMHYECKUX . AKOHOMHYECKUX
SKCILTyaTalluu,  |yCJIOBHIA
(haxkTopoB (dhaxkTopoB

OKOJOTHYCCKUX H

SKCILTyaTaluu,




DKOHOMHMYECKHX [IKOIOTMYECKHUX
¢daxTopoB U
SKOHOMHYECKHUX
¢daxTopoB
Bnanets
IIpn pelLeHnn
C Hespauurens-|UmMmeercsa CTaHJIapTHBIX
be3 ommbox u B .
HBIMH ONIMOKaMU|MUHUMAJIBHEINA |3amad HE
IMOJIHOM o0BeEME
cpencTBamMu u S 51 HeJoueTaMU|HAaO0Op HaBBIKOB|TPOJIEMOHCTPH-
METOIaMH CpeCTBAMH BJIaJICET BJIaJICHUS poBaHbl 0a30BbIC
i 114 HCCIIETOBaHUS MIZDTOI[aMI/I cpencTBamMu H[cpeAcTBaMU  H|HABBIKW BIIQJICHUS
: CTPOCHUS H METOIaMH METOIaMH CpelcTBaMH Hu
o HCCIEI0BaHUS
CBOICTB CTDOCHIS HCCIIETOBaHUS HCCIENOBaHUs |METOmdaMH
KOHCTPYKIIMOHHBIX CBEﬁCTB CTPOCHUS u[cTpoeHus H|HUCCIeIOBaHUS
MaTepUalioB CBOICTB CBOICTB CTpPOCHUSA u
KOHCTPYKIHOHHBIX KOHCTPYKIIHOH KOHCTPYKIIMOH- |CBOWMCTB
MaTepuasioB PYK PYK
HBIX MaT€pUAJIOB |HBIX MAaTEPUATIOB|KOHCTPYKIIMOH-
HBIX MaTepUajoB

OneHoYyHblE MaTepuaibl ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCHEBAEMOCTU H
MPOMEXYTOUHOM arTecTanuu npuBeaeHsl B [Ipunoxxenuu k paboueit mporpaMme AUCHUTIINHBIL.
[TonHbI KOMIUIEKT 3aJaHUNl M MaTepualoB, HEOOXOJUMBIX JIs OILICHUBAHHS PE3yIbTaTOB
oOyueHus Mo AUCHUILIMHE, XpaHUTCI Ha Kadeape-pa3padoTiynke B OyMaXHOM U 3JIEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMYEeCKOE U MH(OPMAIUOHHOE O0ecniedeHue TUCHUILTHHBI
6.1. YueOHO-MeTOAMUYECKOE 00€ecIIeueHHue
OcHoBHas JUTepaTrypa
Kon-Bo
Bun w3pianus Mecro Anpec JK3EMILIA-
Ne Hauwme- (yueOHUK, Ton P
ABTOP(BI) W3/1aHMs, AJIIEKTPOHHOTO poB B Ou0-
/11 HOBaHUE yaeOHOe W30aHUS
Hocobie, 1p.) U371aTEIHCTBO pecypca JTHOTEKE
Sl KI'DY
CHDOTKHH OcHoBBI Vuebioe https://www.b
1 P MaTrepHuano- M.: Knopyc 2015 ook.ru/book/9
0.C. nocobue
BEJICHUS 18995/
Marepuaio-
BEJICHUE.
Y4eOHoe )
) Uepennu- TexHomorus HocoGue s M.: Omera - 2009 64
gyeHko B. C. |KoHCTpyKIIH- J
BY30B
OHHBIX
MaTepHaIOB
https://www.b
3 |Hlybuna Marepuanio- |y oo | ML Kuopyc 2016 ook.ru/book/9
H. b. BEICHUE
17886/
HOHOHHHTCHBH&H JUTepaTtypa
Kon-Bo
Brn w3pianus Mecro Anpec AK3EMILIS-
No Hanwme- (yueOHUK, l'on P
ABTOP(BI) W3/1aHMs, AJIIEKTPOHHOTO poB B O6u0-
n/n HOBaHUE yuebHoe U3J1aHus
U371aTEIIHCTBO pecypca JTMOTEKE
nocobue, ap.) KDY




KoncTpyk-

YyebHoe

nocoowue 1o ) https://lib.kge
CyxapHHUKOB| LHOHHOE Kazans: L
1 TVCIIUATUTHHE 2018 u.ru/irbis64r 1
A.E. Marepuaio- | |, KI'DY
Marepuaio- 5/scan/2033m. pdf
BE/ICHUC "
BEJICHHC
gné) OTIHH https://www.b
2 O Xumust YueOHUK M.: Knopyc 2019 ook.ru/book/9
CupoTkuH
31936
P.O.
Cupotkun | Marepuaino-
0.C, BEJICHHE. https://lib.kge
BynTun TexHonorus Kasans: u.ru/irbis64r 1
3 [IpakTux 2017 -
AE, KOHCTPYK- P ™ KI'9y 5/scan/1793m. pdf
CupoTkuH I[IAOHHBIX
P.O. MaTepUasoB
KobGenes
AT, Marepuaio-
\aporion. | peemme. https://www.b
4 (77 YueOHuK M.: Knopyc 2019 ook.ru/book/9
KobGenes KOMIIO3H-
31155
O.A., I[IAOHHBIX
[[TaponoBa | maTepuajioB
B.II.
https://e.lanbo
5 |Canyros Marepuaro- | - YueOroe CII6.: Jlans 2015 ok.com/book/
C.B. BEJICHHE nocobue
56171
6.2. UndopmanuonHoe odecnevyeHmne
6.2.1. DJIEKTPOHHBIC U UHTEPHET-PECYPCHI
Ne
i HanmeHoBaHMe 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1 |Buptyanbnas 1abopaTopus 1o MaTepuaIoBEACHUIO https://Ims.kgeu.ru/course/view.ph

BBenenue B MatepuanioBeicHUE

https://openedu.ru/course/misis/MATSC1/

6.2.2. IIpodeccroHabHbIE 0a3bl JAHHBIX

Ne
i HanmenoBanme npodeccuoHambHbIX 0a3 TaHHBIX Anpec Pexxum gocrymna
1 |Nano nano.nature.com nano.nature.com

. . . . www.link.springe
2 |[Tnatdopma SpringerLink www.link.springer.com pring

r.com

www.materials.s

3 |SpringerMaterials www.materials.springer.com .
pringer.com
4 |KubepJlennnka B https://cyberleninka.ru/ h‘Ftps://cyberle
ninka.ru/
6.2.3. ndhopMaliMoHHO-CIIPABOYHBIE CUCTEMBbI
No | HammeHoBanune nH(GOPMAIIMOHHO-CIIPABOYHBIX

n/n

CUCTEM

Anpec

Pexxum nocryna




1 [«KoHCynpTaHT mIroc» http://www.consultant.ru/ http://www.consu
Itant.ru/
2 |«I"apanT» http://www.garant.ru/ http:// V:Yu\;v.garan
3 |MCC «Konekey / «TexakcnepT» http://app.kgeu.local/Home/Ap | http://app.kgeu.lo
ps cal/Home/Apps

6.2.4. JIMLICH3MOHHOE U CBO6OIIHO PacCIIpoCTpaHiaACMOC IIPOrpaMMHOC obecreueHue
AU CITMITIIMHBI

PexBU3UTEHI
No HaunmeHnoBanue nporpaMMHOro
Omnucaunue MOJATBEPKIAOIIUX
/1 obecrieueHNs
JIOKYMEHTOB

Komrmieke KOMITBIOTEpPHBIX
P Kommiekc tpenaxkepos o teme | OOO "Unadotex" Ne21/19

1 UMUTAIMOHHBIX TPEHAXKEPOB
CONPOTHUBJICHUS MAaTEPUATIOB Hewucki. npaBo. beccpouno

"ConpoTtuBiaeHue MmaTepuaion"

Komrmieke KOMITBIOTEpPHBIX
P Kommekc Tpenaxkepo o reme | OOO "Unadotex" Ne21/19
2 UMHTAIMOHHBIX TPECHAXKEPOB

| " MaTEepHaJIOBECHHAE Hewncki. npaso. beccpouno
MarepuanoseneHnue
1O nns > dexTruBHOTO OHIIAKH-
. CBoOOTHAS JTUIICH3US
3 LMS Moodle B3aMMO/ICHCTBUS TPEIIOIaBaTeNs U
Hewnckn. npaso. beccpouno

CTYJIEHTa

7. MaTepuaJIbHO-TEXHUYECKOe o0ecnevyeHne TN CIUIINHBI

HanMeHnoBanue crenuaibHBIX
- Bun yuebHO# paOOThI| TOMENICHUI 1 MOMEIIEHUH ISt
CPC

OcCHAIIIEHHOCTE CHEUAILHBIX IIOMEICHUN 1
noMernenut giag CPC

Jlocka ayauTOpHas, aKycTHYecKas CHCTEMa,
[IPOEKTOP, YCWIMTEINb-MUKIIED 1 CUCTEM
TPOMKO#M CBSI3H, JKpaH, MHUKPO(DOH,
MHWHUKOMITILIOTCP, MOHUTOP

VYuebHas ayauTopus s
1 |JIekimoHHBIE 3aHATHSI | MPOBEACHUS 3aHATHI JICKIIUOHHOTO
TUIA, TPYNIOBBIX KOHCYIbTAIIUN

Hocka aynuTopHasi; MyJbTUMEIUNHBIA SKPaH;
MPOEKTOP; MOHOOJIOK (15 1IT.); OUHOKYISIPHBII
MUKPOCKOIT; MUKPOCKpPUHED; Kamepa LudpoBast
K OMHOKYISIPHOMY MHKPOCKOMy; Habop
MeTautorpa@uiecKkux  00pas3IoB, KOMIUICKT
MJIAKaTOB: IIpaBuja KOHLUEHTPAUN U OTPE3KOB,
UCIBITaHUS HA yIapHBIA U3TUO0, UCTIBITAHUS Ha
pactsbkenue (3 1T.), auMarpaMma yCIOBHBIX
HallpsSDKEHUM, W3MEpEeHue TBEPAOCTH IO
PokBemty,  wu3sMepeHue  TBEPAOCTH IO
bpunemnto

JlaGopaTOpHBIf  CTON; 3JIEKTPOHArpeBaTeNb
CHOJI-1; meur  maboparopnas  OKIIC;
MPOEKTOpP, IKpaH;KOMIUIEKC  «MOOWIbHBIN

YueOHas ayuTopus s
MIPOBEICHUS 3aHATUN
CEMUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
WHJUBUTyaJIbHBIX KOHCYJIbTALIHM,
TEKYILEro KOHTPOJIS U
MMPOMEKYTOUYHOM aTTECTALNHU

JlaGopatopHsble
3aHATHSA

MEHEIKEPY; MeTayorpagpuuecKkuii
YueOHas ayuTopus s

N MHUKPOCKOII MUM-7; MHKPOCKOII

MIPOBEJICHUS 3aHATUI . .
OMHAKYISIpHBIA (5 1MIT.); OTPE3HOM CTAaHOK;
CEMHHApPCKOT0 THIa .
MUKPOCKOII MeTaiorpaduuecKuii;
1M (oBaTbHO-OTUPOBATBHBIN CTaHOK

JBYXJUCKOBBI € NPWKUMHBIMH KOJIbLIAMU;
KOMIUICKTBI JJISI BBITIOJIHEHHS J1a0OpaTOPHBIX




pabot (2 mT.); cCTaMOHAPHBIA TBEPAOMEp TIO
PokBemny (2 mT.); KoMmIuiekT oOpasuoB (6
IIT.)

CrienmanusupoBaHHas yueOHass mebenb Ha 30
MocagoyHbix  MecT, 30  KOMIIBIOTEPOB,

KoMIbroTepHBIN KITACC ¢ BEIXOJOM [TeXHUYECKHE CpeacTBa o0y4eHHUs
B UHTEepHET MVJIBTUMEIUNHBIA  OPOEKTO KOMIBIOTE
CaMocTosTenspHas p (My A p p. p
4 5 (HOYTOYK), 9KpaH), BUJIEOKAMEPHI,
a0oTa
pabo porpaMmMHOe o0ecriedeHne
oOyuJarorerocs

Criernanu3upoBaHHast MeOeb, KOMITbIOTEPHAS
TEXHUKa C BO3MOXKHOCTBIO BbIXos1a B IHTepHeT
UwuranpHelii 321 OuOnuoTekn  [u - obecneuenuemM  goctyna B OUOC,
MYJIbTUMEIUHBIN MIPOEKTOP, JKpaH,
porpaMMHOe oOecrieyeHue

8. OcoOenHocTH opraHm3anuu oO0pa30BATEJbHON JAeSTeJILHOCTH [JIA JIUI C
OrpaHNYEeHHBIMH BO3MOKHOCTSIMU 310POBbSI 1 HHBAJINI0B

Jluma ¢ orpaHMYeHHBIMH BO3MOXKHOCTSMH 310poBbsi (OB3) u wWHBamMmbl HMEIOT
BO3MOKHOCTH OECIIPENIATCTBEHHO MEePEMEIIAThCSl U3 OJJHOTO yueOHO-1a00paTOpHOTO KOpITyca B
APYTOH, OTHATHCS HA BCE ITAXKH y4EeOHO-Ia00pATOPHBIX KOPITYCOB, 3aHUMATHCS B YUEOHBIX U
MHBIX TOMEMICHUSIX C YYeTOM OCOOCHHOCTEH ICHUXO(DHU3MYECKOTO PAa3BUTUS M COCTOSHUS
3JI0POBBAI.

Jliis o0yduenus i ¢ OB3 u HHBAJIMOB, UMEIONIMX HAPYIICHUS OTIOPHO- IBUTATEIILHOTO
ammapara, 00eCreYeHbl yCIOBUs OECTIPENATCTBEHHOTO JIOCTYMa BO BCE yUe€OHBIC MOMEIICHUS.
WNudopmanus o crienuaibHBIX YCIOBUSAX, CO3IaHHBIX JuTst oOydatonuxcst ¢ OB3 u wHBaJIMIOB,
pasMmerieHa Ha caite yHuBepcuteta www//kgeu.ru. MMeercs BO3MOXHOCTH OKa3aHUS
TEXHUYECKOM  TOMONIM  aCCHUCTEHTOM, a TaKXke YCIYr  CYpAONEpPEBOAYUKOB |
TU(DIOCYPIOTIEPEBOAUNKOB.

Jliis aganranuy K BocnpusaTHio Jimnamu ¢ OB3 u mHBaMaamMu ¢ HapyIICHHBIM CITyXOM
CIIPaBOYHOT0, y4eOHOTO MaTepurasa 1o JUCHUTUINHE 00€CIIeYMBAIOTCS CICTYIOIINE YCIOBUS:

- JUTSI Ty4IIe OpUEHTAIUH B Ay AUTOPHH, TPUMEHSIOTCSI CUTHAIIBI OMOBEIICHHUS O Havyale
Y KOHIIE 3aHATHS (CIIOBO «3BOHOK» IMHIIETCS HA JOCKE);

- BHHMaHHE CJIa0OCIBIIIAIIET0 O0YyJaroIIerocs MPUBJICKAeTCs MeJaroroM >kectom (Ha
TUIEYO KIIAJETCS pyKa, OCYIIECTBISCTCS HEPE3KOE MOXIIONBIBAHNUE);

- pasroBapuBas ¢ 00y4JarOIUMCs, TIeIarOTHIeCKU paOOTHUK CMOTPUT HA HETO, TOBOPUT
SICHO, KOPOTKMMH TPEIOKCHUSIMH, 00ECTIIeUnBast BO3MOXHOCTb UTCHHUS T10 Ty0am.

KomneHcarus 3aTpyJHEHHH peYeBOT0 U HHTEILICKTYaTbHOTO Pa3BUTHS C1a0O0CITBIIIAIITIX
0Oy4aroIuxcst MPOBOAUTCS MIyTEM:

- WCIOJB30BaHUS CXEM, JHarpaMM, PHUCYHKOB, KOMITBIOTEPHBIX IPE3CHTAIlUN C
THIIEPCChITKAMU, KOMMEHTHPYIOIIUMH OTIETbHBIE KOMIIOHEHTBI H300payKEeHUS;

- PETYISIPHOTO NPUMEHEHUsS yIPaXHCHWH Ha Tpaduueckoe BBIICICHUE CYIIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUIA,

- obecrieueHns] BO3MOKHOCTH ISl 00YYaroMIerocs MOJIYIUTh aIPECHYI0 KOHCYJIbTAIUIO
0 AJIEKTPOHHOMN TIOUTE 1O Mepe HEOOXOTUMOCTH.

s agantanuu Kk BoctpusaTaio guiiamu ¢ OB3 1 nHBaIMIaMU ¢ HApYIICHUSIMU 3PCHHUS
CIIPaBOYHOTO, y4eOHOoro, IPOCBETUTEIIHCKOTO MaTepuana, IPeTyCMOTPEHHOTO
o0pa3oBaTeNbHON MPOTrpaMMOi TI0 BEIOpAaHHOMY HarmpaBlie-HUIO MOATOTOBKH, 00ECTIEYNBAIOTCS
CJICYIOIINE YCIOBHS:

- BefeTcs ajanTarnus OoQUIMATBFHOTO caiiTa B ceTH WHTepHET ¢ ydeToM O0COOBIX
MOTPeOHOCTEN WHBAIMIOB IO 3pPEHUI0, OOECIeYMBACTCS HAIMYWE KPYMHOMIPU(PTOBOH
CIIpaBOYHOM MH(GOPMAITH O PACTTUCAHUU YUSOHBIX 3aHSITHIA;



- eTarOTUYECKU paOOTHHK, €T0 cOOeCeTHUK (TIpH HEOOXOIMMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATHH, MPEICTABIAIOTCS 00yUYalOIUMCS, TIPH 3TOM Ka)blil pa3 Ha3bIBAE€TCS TOT, K KOMY
[earorndeckuii paboTHUK oOpalaercs;

- JIEHCTBUS, XKECTHI, MEPEMEUICHMsI MEJAaroruueckoro pabOTHUKAa KOPOTKO U SICHO
KOMMEHTHPYIOTCS;

- me4aTHas WH(QOpMalus NperoCTaBisgeTcs KpynHbIM wIpUpTOM (0T 18 MyHKTOB),
TOTAJILHO 03BY4YHMBAETCS;

- 00ecrieuynBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH TOMEILEHUH;

- IPEAOCTABISAETCSI BO3MOKHOCTD UCIOJIb30BaTh KOMIIBIOTEPHI BO BPEMS 3aHATUI U ITPaBO
3anucu oOBSICHEHUH Ha JUKTOQOH (MO KeTaHUI0 00yJarOIInXCs).

dopma npoBeeHNs TEKYIIEH U MPOMEKYTOUHOM aTTecTanuu As oOydaromuxcs ¢ OB3
Y UHBAJIUIOB OIpeIEIsIeTCs NEAArornyecKuM pabOTHUKOM B COOTBETCTBUHU C yUEOHBIM IIJIAHOM.
[Ipu HeoOxommmoctu obOyuaromemycsi ¢ OB3, uHBamuAy C y4eTOM HMX HHIUBUAYaTbHBIX
NnCUX0(U3NMUECKUX OCOOCHHOCTEH 1aeTCsi BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAIHIO
YCTHO, MUCbMEHHO Ha OyMare, MICbMEHHO Ha KOMIIbIOTEpE, B hOpMe TECTUPOBAHUSA U T.II., THOO
IPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMs JUIsl IOATOTOBKH OTBETA.

9. MeToau4yeckne peKOMeHIALUN ISl penoiaBaTeieil o OpraHn3anum
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIMMHUCS

Meronuueckoe oOecriedeHre Ipoecca BOCIIUTAHHUS 00YJarOIIUXCsl BEICTYIAET OJHUM U3
ompenensomux (HakTopoB BBICOKOTO KadecTBa oOpasoBanus. [IpemonmaBarens By3a,
JIEMOHCTPHUPYSI BBICOKHI MPO(ECCHOHATHN3M, IPYAHUIHIO, YETKYI0 TPaXKTAHCKYIO MO3HIIHIO,
CaMOJMCUUIUINHY, TBOPYECKUH IMOIXOJ B PEHICHHU NPO(YEeCCHOHANBHBIX 3a1ad, B XOJe
00pa30BaTeNbHOrO Mpollecca CnocooCcTByeT (GOPMUPOBAHUIO TAPMOHUYHOMN JINYHOCTH.

[1pu peanu3anuy JUCIUILTAHBI TPENOaBaTENh MOKET UCTIONIB30BATh CIICTYIOLIHE METOIbI
BOCITUTATEIILHON pabOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JINYHOCTH (Oecea, NUCIyYT, BHYIIEHUE, HHCTPYKTaK,
KOHTPOJIb, O0OBSCHEHUE, TPUMEDP, CAMOKOHTPOJIb, PACCKa3, COBET, YOCKACHHUE U JIP.);

- METOJbl OpraHu3allM JIEATeIbHOCTH U (OPMUPOBAHUS ONbITA MOBEACHUS (3a7aHueE,
OOIIIECTBEHHOE MHEHHE, IeIarornueckoe TpeOoBaHHWE, TOpPyYCHHE, MPUYYCHHE, CO3JTaHHE
BOCIHUTBIBAIOIIUX CUTYallUi, TPEHUHT, YIPaXKHEHUE, U IP.);

- METOJIbI MOTHUBAIINH IESITEIILHOCTU U TTOBEACHUS (0100peHre, TOOMPEHNE COMMMATbHON
AKTUBHOCTH, IOPULIAHUE, CO3JAHUE CUTYAllUN yCIIeXa, CO3JAaHUE CUTYalud 11 SMOLIMOHAIBHO-
HPABCTBEHHBIX NIEPEXKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipu peamu3anuu AUCHUIUIMHBI NOPENOAABATENb JOJDKEH YUYHWTBHIBATH CIEAYIOLINE
HaIIPaBJICHUS BOCIIUTATEIIBHOU JIEATEIIbHOCTH:

I pasxcoanckoe u nampuomuueckoe eocnumaHue:

- opMupoBaHKEe y 00yUarOIMXCs HETOCTHOTO MUPOBO33PEHUS], POCCUICKON MIEHTUYHOCTH,
YBaXKEHUSI K CBOEH ceMbe, OOILECTBY, rOCYIapCTBY, NPUHITHIM B CEMbE M OOIIECTBE JTYyXOBHO-
HPABCTBEHHbIM U  COLIMOKYJIBTYPHBIM IEHHOCTSM, K HAlUOHAIBHOMY, KYJBTYpPHOMY H
HCTOPUYECKOMY HACIIEANIO, POPMUPOBAHKUE CTPEMIICHHUS K €70 COXPAHEHUIO U PA3BUTHIO;

- popMupoBaHHEe y OOYYaIONIMXCS AKTUBHOW TPAKIAHCKOW TIO3MIIMH, OCHOBAHHOW Ha
TPaJAUIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHUICKOTO OOITIECTBa, JIJIs
TIOBBIINIEHHUSI CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBHIBATH CBOUW KOHCTUTYIIMOHHBIC TIpaBa M
00S13aHHOCTH;

- pa3BUTHE TIPAaBOBOM U TIOJUTUYECKOW KYJIbTYpbl OOYyYaromuxcsi, paciuimpeHue



KOHCTPYKTHUBHOTO yUaCTHs B PUHSTHH PEIICHUM, 3aTParuBaroNX UX MpaBa ¥ MHTEPECHI, B TOM
YHUCJIe€ B PAa3IMYHBIX (hopMax caMOOpraHW3alUH, CaAaMOYIPaBJICHUS, OOIIECTBEHHO-3HAYMMON
JESTEIbHOCTH;

- opMupoBaHHE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJIAIOIINUX MMPOTUBOCTOSTH AKCTPEMH3MY, KCEHOPOOUH, TUCKPUMUHAIINH IO COITHAIBHBIM,
PEIIUTHO3HBIM, PacoBbIM, HaI[MOHATHHBIM pHU3HAKaM, MEXITHUIECKOU u
MEXKOH(DECCHOHATLHON HETEPITUMOCTH, IPYTUM HETaTUBHBIM COITHATBHBIM SIBIICHHUSIM.

yxoeHo-upascmeenHoe ocnumaHue:

- BOCTIMTAaHUE YYyBCTBA JOCTOWHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH, YBAKEHHUS K
POJUTETISAM, YUUTEIISM, JIFOISIM CTapIIero MOKOJICHHUS;

- popMHUpOBAHUE TMPUHIIMIIOB KOJUIEKTMBU3MA M COJIMIAPHOCTH, JyXa MUJIOCEPIUs H
COCTpaJiaHusl, MPUBBIYKU 3a00TUTHCS O JTFOASMX, HAXOAIIUXCS B TPYTHOM JKU3HEHHOM CUTYaITUH;

- popMUpOBAHUE COTUIAPHOCTH U YyBCTBA COLIUATILHON OTBETCTBEHHOCTH 10 OTHOIIICHHUIO
K JIIOJISIM C OTPAHHUYECHHBIMHU BO3MOXKHOCTSIMU 3JI0POBbS, MPEOOJICHHUE TCHUXOJIOTHUECKHUX
0apbepoB MO0 OTHOIICHUIO K JIFOJSIM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU;

- popMHUpOBaHKE SMOIMOHATEHO HACHIIICHHOTO M JTyXOBHO BO3BBIIIICHHOTO OTHOIICHUS K
MUY, CIOCOOHOCTH ¥ YMEHHS TIepeIaBaTh APYTUM CBOM 3CTETHUECKUHN OIIBIT.

Kynvsmypuo-npoceemumenscrkoe socnumanue:

- opMuUpOBaHUE YBAXKEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJa, Kpasi, CTPaHHI;

- popMHUpOBaHUE ICTETUIECKON KapTHHBI MUPAa;

- TIOBBINIIEHUE TT0O3HABATEILHON aKTUBHOCTH 00YJarONTHUXCSl.

Hayuno-obpazosamenvroe éocnumanue:

- opMUpOBaHUE y 00YUYaAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- hopMHUpOBaAHKE YMEHUS TIOJIy4aTh 3HAHUS;

- popMHUpOBaHME HABBHIKOB aHAJM3a M CUHTE3a HH(OpMAlMM, B TOM YHCIE B
npodeccruoHanbHO 001acTH.



JIucr perucrpanum U3MeHeHUH

JlonoysiHeHUsT ¥ W3MEHEHHs B pabodeil mporpamMme IUCHUILIMHBI Ha 20 /120

y4eOHBIN o

B nporpammy BHOCATCS ClAEAYIONIUE U3MEHEHHUS:

[Iporpamma onobpena Ha 3acenanuu kadeapbl—pa3zpadboTyrka mpoTokoia Ne  oT.

3aB. xadenpoii Cupotkun O.C.

[IporpamMma o1oO6peHa METOANYECKUM COBETOM MHCTUTYTA TemIo3HepreTuku
poTOKON Ne oT

3am. qupexropa UTD no YMP / /




Tpunooicenue xk paboueii npoepamme

OUCYUNTUHDL
s MUHUCTEPCTBO HAYKHU U BBICIIEIO OBPA30BAHNS POCCUNCKON DEJEPALTNIN
[rTJ] DenepajbHOE TOCyIaApCTBEHHOE OI01KeTHOE 00pa3oBaTe/ibHOe
== _,_j_"»_..- yupekIeHue BhICIIero 00pa3oBaHus
Ky «KA3AHCKHNH I'OCYJAPCTBEHHbBIN YHEPTETUYECKN YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)
OILLEHOYHBIE MATEPHAJIBI
IO AMCIHUIIJINHC
Marepuanosenenue
CHCHI/IaJIBHOCTBZ ATOMHLIC CTAHIIUN: HpOCKTHpOBaHHC, BKCHJIyaTaLII/I}I nu
I/IH)KI/IHI/IpI/IHF
CHCHI/IaJII/ISaHI/IHZ HpOCKTI/IpOBaHI/Ie nu SKCHJIyaTaHI/ISI ATOMHBIX CTaHIII/Iﬁ
Kpanudukanus CHELUATIUCT

r.Kazanp,2021



PELIEH3M
Ha OLICHOYHbBIEC MaTepHAJIBI [UIs IPOBE/ICHUs TEKYILEH aTTeCTalllH 110
aucuuninHae «MaTepuajoBeaeHne»

Conepxanne  OM  cootBerctByeT  TpeGoBaHHsM  (eepaabHOro
rocyapCTBEHHOIO CTaHJapTa BhICIIEro oOpazoBaHus Mo cnenuansHocTH 14.05.02
«ATOMHBIE CTaHLUMM: NPOCKTHPOBAHME, O3KCIUIyaTallWss M HHKUHUPHHTY H
yueOHOMY IIaHy.

ITepeuens Qopmupyemeix kommeteHuuii: OIIK-1.14, KOTOpBIMH JOJXKeH
oBlaneTh OOy4alolMiics B pe3ynbTaTe OCBOEHHS MMCLMIUIMHBI, COOTBETCTBYET
PI'OC BO.

IToxaszaTenu M KpUTepHH OLIEHWBAHHS KOMIIETEHIMH, a TaKKe I[IKAJIbI
OLICHHBaHHs 00€CneYnBalOT BO3MOXKHOCTH IIPOBEIEHHS] BCECTOPOHHEH OLIEHKHU
ypoBHeH cOpMUPOBAHHOCTH KOMIIETEHIHH.

KoHTposibHBIE 3a/1aHHSI OLIEHKH Pe3yNbTaToB OCBOEHHs pa3paboTaHel Ha
OCHOBE MPHHIIUITIOB OLIEHUBAHUs: BAIUAHOCTH, ONpeAeIéHHOCTH, OJHO3HAYHOCTH,
HaI&KHOCTH, MO3BOJAIOT OOBEKTHBHO OLEHHTh YPOBHH C(OPMHPOBAHHOCTH
KOMIIETEHLIHUH.

3aknouenne. Y4eGHO-METOIHYECKHI COBET JeNaeT BHIBOJX O TOM, HYTO
NPEJICTaBICHHBIC MaTepHallbl COOTBETCTBYIOT TpeGoBanusM OI'OC BO no
cnenuanbHOCTH 14.05.02 «ATOMHBIE CTAHIIMH: IPOEKTUPOBAHKE, HKCITyaTalus U
HHXHHUPHHI» W PEKOMEHIYIOTCS JJI HCHIONB30BaHHUs B yueOHOM mpoliecce.

PaccMoTpeno Ha 3acemaHmMm  y4eGHO-METOAMYECKOTO COBETAa HHCTHTYTA
TerviosHepreruku 21.062021 1. nporokon  Ne 05/21

s &
E o -

IMpencenarens YMC H.JI. Ynuuposa



OueHouyHble MaTepuanabl MO JUCHMUIUIMHE «MaTepuanioBeeHUe» - KOMIUIEKT
KOHTPOJIbHO-U3MEPUTEIIBHBIX MAaTEPUAIOB, MPEIHA3HAYCHHBIX I OLICHUBAHUS PE3YJIbTATOB
oOy4eHHs Ha COOTBETCTBHE UHIMKATOPAM JOCTHIKEHUS KOMITETCHITHH(H):

OIIK-1 CnocoOeH ucoiab30BaTh 0a30Bble 3HAHHS €CTECTBEHHOHAYUYHBIX JTHCIMIUIMH B
npoeCCUOHAILHONW  JEATENIbHOCTH, TPUMEHSATh METOJbl MaTEeMaTHUYEeCKOTO aHaju3a M
MOJCTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS

OneHuBaHue pe3yJbTaTOB OOyYeHUS TO AMCIUILUIMHE OCYIIECTBIISIETCS B pPaMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH, TPOBOJIMMOTO 10 OaibHO-perTuHroBoi cucreme (bPC), n
IPOMEKYTOUYHOM aTTECTALNH.

Texymuii KOHTPOJIb YCTIEBAEMOCTH OOECIICUMBACT OIEHWBAHME Tpoilecca OOy4YeHUS IO
aucuuIuivHe. [Ipu TekymeM KOHTpOJe yCreBaeMOCTH UCHOJIB3YIOTCS CIEAYIOIINE OLEHOYHbIC
CpeICTBa: WHIWBHUIYAIbHBIA W TPYIIOBON OmnMpoc (YCTHO); 3amuTa Ja0opaTOpHBIX PaboT u
MPAKTUYECKUX 3aJaHUM, BBINOJHEHHBIX WHIMBUAYAJIbHO WX TPYyNnol oOyYaromuxcs;
TECTUPOBAHUE (C UCTIOIH30BAHUEM KOMITBIOTEPA); KOHTPOJIbHAs padoTa.

[IpomexxyTouHast arrectauus HMEET UEIbK0 ONPEACIUTh YPOBEHb JTOCTHXKECHUSA
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OOyUYEHHUs MO JUCHUIUIMHE 32 2 Kypc, 4 cemectp. Popma
IPOMEKYTOYHOM aTTECTALIMU — 3a4ET

OueHOYHbIE MaTepHalbl BKIIOYAIOT 3aJaHMs [JIS MPOBEACHUS TEKYILIETO KOHTPOJIA
yCIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallud O0y4YaroIIMXCs, pa3pabOoTaHHbIE B COOTBETCTBUU
¢ pabouel MporpaMMoi TUCITUTIITUHBI.

1. TexHoJiornueckasi Kapra

Cemectp 4

YpoBEeHb OCBOCHUS JUCIUILIAHBI, OB

Howmep Haumeno- Kon
HEY/I0B-HO YAOB-HO XOPOIIIO OTJINYHO

aznena/ BaHUE HHIAKATOpa
pasit Bux CPC A P
TEMBI TUC- OLIEHOYHOTO| JOCTUKEHUS | He 3auTeHo 3a4TEHO

[UTUINHBI CPEACTBA |KOMIIETEHUMN HIDKE

CPEJTHETO

HU3KUAU CpeIHUN | BBICOKHIA

Tekymnii KOHTPOJIb YCIIEBAEMOCTH

N3yuenne
TEOPETUYECKOTO
marepuaia u
MOJTOTOBKA K
3aluTe
nabopaTopHOH
paboTsl,
TECTUPOBAHUIO

Tecrt, OJIP | OIIK-1.14 MeHee 11 11-13 14-17 18-20

N3yuenue
TEOPETUYECKOT O
marepuasia u
) MOATOTOBKA K| Tect, OJIP
3aluTe
nabopaTopHOi
paboThL,
TECTUPOBAHUIO

OIIK-1.14 MmeHee 11 11-14 14-17 17-20




N3yuenue
TEOPETUYECKOTO
MaTepuaia u
3 MOJIOTOBKA K|Tect, OJIP
3aIuTe
nabopaTopHOi
paboThl,
TECTUPOBAHUIO

OIIK-1.14 MmeHee 11 11-14 14-17 17-20

N3yuenue
TEOPETUUYECKOTO
Marepuana "
MOATOTOBKA K
3alTe
nabopaTopHOH
paboThI u
MIPAKTUYECKOTO
3aJaHus,
TECTUPOBAHUIO

Tect, OJIP,
113 OIIK-1.14 Menee 11 11-13 13-16 16-20

Nzyuenue
TEOPETUYECKOTO
MaTepuana u
IIOArOTOBKa k[ OJIP, KutP [OITK-1.14
KOHTPOJIbHOU
pabote 3ammTe U
nabopaTopHOH
paboThI

MmeHee 10 11-15 15-17 17-20

Bcero 6annos 0-54 55-69 70-84 85-100

2.IlepevyeHb OLIEHOYHBIX CPEICTB

Kparkas xapakTepruCTHKa OLICHOYHBIX CPEJICTB, HCIOJb3YyEMBIX IIPH TEKYLIEM KOHTPOJIE
yCIIeBAaeMOCTH U MPOMEKYTOYHON aTTeCTally 00yUYarolEerocs o JUCIUILINHE:

HanmeHnoBanue
OIICHOYHOT'O KpaTkas xapakrepucTrka OLeHOYHOT0 CpeACTBa OneHouHbIe MaTepUabl
CpeIcTBa
. Ilepeuens 3aganuii u
Breimonnaenne  mabGopaTtopHod  paboThl,  oOpaboTka P o
Otuer o BOIPOCOB JIJIsI 3aIIUTHI

pe3yabTaTOB HUCIBITAHUM, W3MEPEHUHN, HKCIEPUMEHTA.
Odopmienune otvera, 3amuTa pe3yabTaTOB J1a0OPaTOPHOU
paboThI 1O OTYETY

nabopaTopHoii paboTe
(OJIP)

nabopaTopHOil paboThI,
nepeveHb TpeOOBaHUN K
OTYETY

Cucrema CTaHAApTU3UPOBAHHBIX 33JaHUMN, IO3BOJIAIOILAS
Tect (Tecr) ABTOMATU3UPOBATh MPOLENYPY U3MEPEHHUS YPOBHS 3HAHMI
1 YMEHHUHM 00Yy4JaroIerocst

KoMIuieKkT TecTOBBIX
3aJaHuN

KontponbsHast paborta|CpeacTBO NPOBEpPKH YMEHUH NPUMEHSTH MoidydeHHble| KOMIIEKT KOHTPOIbHBIX
(KutP) 3HAHUS JI PEUICHHS 3a/1a4 OMPEAEICHHOr0 TUMA MO TeMe| 3aJaHHil MO BapuaHTaM
WJIU pa3zeiny




CpenctBo

OLICHKH YMEHHUS TMPUMEHITh TOJyYCHHbIC
[IpakTrueckoe TEOPETUYECKUE 3HAHUS B MPAKTUYECKON CUTYyAIMU. 3alaH1e
3aganue (I13) HaIIPABJIEHO HAa OLICHUBAHUE KOMIIETEHLIUH 110 JUCLHUIUIMHE,
COAEPKUT YETKYH) HHCTPYKIMIO IO BBINOJHEHUIO WIH
AJTOPUTM JIEUCTBUI

KoMmnekr 3aga4 1 3agaHuin

3.0uneHoYHbIe MATEPHAJIBI TEKYILIEr0 KOHTPOJISI YCIIEBAeMOCTH 00Y4a0IIMXCSI

HaunmeHnoBanue oieHOYHOI'0
cpeacTsa

KonTposabHbie Bonpocsl k JadopaTopHoii padote Ne 1
«Kpucrammzanusi MeTalJI0B U cOJIei»

[IpencraBnenue u coaepxraHue
OIICHOYHBIX MaTepI/Ia.HOB

1. Ilepeunciure W ONUIIMTE CYIIECTBEHHBIC XaPAaKTEPUCTHKHU
KPUCTAJUIMYECKOU CTPYKTYPBI.

2. DHepreTMYecKue YCIOBHS Ipouecca kKpucramuszanuu. [louemy
IPEBPALICHMS] IPOUCXOIAT IIPU CTPOTO ONPEAEIEHHBIX TEMIIepaTypax?
3. KakyMu BHEHIIHMMU YCIIOBHSIMHU OIPENEISAETCA arperaTHOe COCTOSIHUE
BelecTna’?

4. ITouemy He COBIIAAAIOT TEOpPETUYECKaAs U (PaKTHUECKas TEMIIEPATYPBI
KpUCTAJLIIN3aLUH?

5. Kak BiusieT cTeneHb NepeoxXIakIeHUs Ha IPOLECC KPUCTAIUIM3aUU
MeTamia?

6. Uto Takoe Makpo- U MUKpOaHAJIU3?

7. Kakue pedextsl O0OHapyX HMBAaIOTCS TMpPH MaKpoaHAIW3E U
MHUKpOaHaau3e?

8. Kak ycTpoeH onTHuecKkuii MUKpOCKom?

9. Kak BBIABISETCA MUKPOCTPYKTYpa METAJIIIOB?

10. Kak nmoaroraBiuBaeTcsi MUKpouuti( 1uist Mccae1oBaHus?

Kputepuu onenku u mkaia
OIICHUBaHUS B Oajax

[Tpu 3amuTe mabopaTopHOM pabOTHl YUUTHIBAIOTCS CIEITYIONINE
KPUTEPUU:
1. 3nanue mamepuana
- co/iep KaHMe MaTepuala pacKpbITO B IOJTHOM 00BEME,
MIPEAYCMOTPEHHOM MPOTPaMMOM JUCITUTIIIMHBI — 2 0asia;
- co/iep KaHKe MaTepuala pacKphITO HETOIHO, TTOKa3aHo 001ee
MMOHMMAaHKUE BOIIPOCa, TOCTATOUYHOE JIJIS ajbHEHIIero n3y4eHus
MPOrpaMMHOTO Matepuana — 1 6amr,
+ He pacKpbITO OCHOBHOE coJiepkaHue yuebHoro matepuaia — 0
0aIoB;
2. Ilpumenenue KOHKpEmMHbIX NPUMEPOS
+ TIOKa3aHO YMEHHE WJUTFOCTPUPOBATH MaTepral KOHKPETHBIMH
npumMepamu — 2 6asia;
+ TpUBEIEHUE MPUMEPOB BHI3BIBACT 3aTpyaHeHue — | Ganna;
+ HEyMEHHuE MPUBOAUTH MPUMEPHI NPU 00BbsICHEHUH MaTepuana — ()
0aIoB;
3. VYposenv meopemuuecxkoeo ananuza
+ TIOKa3aHO YMEHHeE JIenaTh 00001IeHne, BBIBObI, CpaBHEHUE — 2
Oanna;
+  00001IeH1E, BBIBOIBI, CPABHEHHUE JICNIAFOTCS C TIOMOIIIBIO
npenogasarers — 1 6amr;
* TIOJIHOE HEYMEHHE JieNaTh 00001eHne, BBIBO/IbI, CpaBHEHHS — ()
0aioB
MaxkcumanbHOe KOJIHYeCTBO 0AJJI0B - 6

HauMeHoBaHnue o1eHOYHOI'0
cpeacTBa

KonTposbHbie Bonpockl Kk 1adopaTopHoii padore Ne 2
«MeTtasiorpagpuuyeckuii MeToO UCCIACAOBAHMUSD)




[IpencraBnenue u coaepxraHue
OIICHOYHBIX MaTepI/Ia.HOB

1. Uto Takoe Makpo- U MUKpOaHAIINU3?

2. Kakue pgedekTbl CTpOEHHs MaTepUaloB OIPEIENAIOTCS TpPU
MaKpoaHajlu3e 1 MUKpoaHan3e?

3. Kak ycTpoeH onTH4ecKuil MUKpOCKON?

4. Kak BBIABISIETCS MUKPOCTPYKTYpa METAJIIIOB?

5. Kak moaroraBnmBaeTcss MUKPOLLIUQ [T UCCIIECAOBAHUS?

6. Ilo kakum  rpymnmaM  NPOU3BOJAUTCA  Kiaccuukanus
JKEJI€30-yTIIEPOIUCTHIX CIJIaBOB?

7. Kakue CTpyKTypHBIE COCTaBJSIONIME XAapAKTEPU3YIOT CTaIu |
YyTYHbI?

8. Kak mporpasnuBaeTcs NEPIUTHOE 36pHO?

9. Kak npoTpasimBaeTcsi GeppuTHOE 3€pHO?

10. Kak nozpcunTarh cofep:kaHue yrieposia B JOIBTEKTOUHON cTayin?

Kputepuu onieHku 1 mikana
OLIEHMBAHUA B Oaiuiax

[pu 3ammre nabopaTopHO pabOTHl YYUTHIBAIOTCS CIIEIYIOIINE
KPUTCPHUU:
1. 3nanue mamepuana
- coJIep KaHMe MaTepHajia PAacKPbITO B IIOJTHOM 00beEME,
PEyCMOTPEHHOM IPOTPaMMON JUCIUILIMHEI — 2 6ala;
- coJIep KaHHMe MaTepHajia pacKpPbITO HEIOIHO, TIOKa3aHo o0Iee
MMOHMMAHKUE BOMIPOCA, IOCTATOYHOE JIJIS abHEHIIEro N3y4eHUs
MIPOrpaMMHOTO MaTepuana — 1 6ar,
+ HE pacKpbITO OCHOBHOE CoJIepkaHue yuyebHoro matepuana — 0
0aJIos;
2. [Ipumenenue KOHKPEMHbBIX NPUMEPOS
+ TI0Ka3aHO YMCHHE WJLUTFOCTPUPOBATH MaTepral KOHKPETHBIMH
npuMepamu — 2 Gana;
+ TIpUBEJCHUE MPUMEPOB BBI3BIBACT 3aTpyaHeHHe — 1 Oaia;
+ HEyMEHHUE MPUBOIUTH MPUMEPHI MPU 00BsICHEHNH MaTepuaia — ()
0aJIoB;
3. Vpogenv meopemuueckoeo ananuza
+ TI0OKa3aHO YMEHHE JienaTh 0000IIeHNne, BRIBOIbI, CPABHEHHE — 2
Oaia;
+  000011IeHE, BRIBOIBI, CPABHEHUE JICNIAFOTCS C TIOMOIIHIO
nperiogaBarens — 1 6aswr;
+ TIOJTHOE HEYMEHHE JeslaTh 0000IIeHIe, BRIBOJIBI, cpaBHEHUS — ()
0aioB
MakcnMajibHO€e KOJHYeCTBO 0AJLI0B - 6

HauMeHoBanue o1eHOYHOI'0
cpeacTBa

KonTposbHbIe BOPockI K j1abopaTopHoii padore Ne 3
«HcnblTaHe MAaTePHATIOB HA PACTSIZKEHUE)

Hpe,Z[CTaBJIeHI/Ie " COACPIKAHUC
OIICHOYHBIX MaTCpHaJIOB

1. YUto Ha3bIBaeTCs MpEAesioM TEKYy4eCTH M MPEeAesioM MNPOYHOCTH
Marepuaia?

2. Kakue MexaHWYECKHUE CBOMICTBA Marepuaia MOXKHO OINPEAEIUTh IO
JIMarpaMMe pacTsKEHUs?

3. Ha xakoli ucnelTaTeIbHON MAallliHE BHIMOIHIETCS padoTa?

4. Kakoit npumensieTcst oopaszen?

5. Kak npoBoauTcst HyseBasi JIMHUS U OCH KOOPAMHAT HA JUarpaMme
pactskeHus?

6. Kak onpenemnsitor mpenen TEKydecTH, €CIM Ha JAuarpamme
PacTsKEHUs UMEETCsl YUaCTOK, NapaJlJICIbHbIA OCH yITTUHEHNA?

7. 110 xakoW BENMYMHE OTHOCUTEIIBHOTO OCTAaTOYHOTO YIJIMHEHHS
ONPEACIISIOT YCIOBHBIN MPEET TEKYUYECTH?

8. Kak ompenenstoT ycIOBHBIM Ipelen TEKydecTH IO AuarpaMme
pacTskeHus?

9. Ha xakyto mnomajs cedeHusi o0pasiia Hy>KHO JeIUTh MAKCUMAIIbHYIO
Harpy3Ky, KOTOPYIO BblIep:kaid oOpaszelny 10 pa3pylleHus, Ipu
OIIPEEIICHUY NPEJIENIa NIPOYHOCTH?




10. JI;ma kakoro yyactka AuarpamMMbl PacTsSKEHHS! CIPABEIJIUB 3aKOH
I'yka?

11. Kak W3MEHSIOTCS CBOMCTBAa MaTepuaja, €ClIM OH TMOJABEpraics
MIpEABAPUTENILHON BBITSIKKE 3a IPeie] TEKY4eCTH?

Kputepuu onenku u mkaia
OIICHUBaHHU B Oajax

[Tpu 3amuTe mabopaTopHOM pabOTHl YUUTHIBAIOTCS CIEIYIONINE
KPUTEPUU:
1. 3nanue mamepuana
- co/iep KaHKMe MaTepuala PacKpbITO B IOJTHOM 00BEME,
MPEIYCMOTPEHHOM MPOTPaMMOM JUCITUTIIIMHBI — 2 0aa;
- co/iep KaHMe MaTepuala pacKphITO HEIOIHO, TTOKa3aHo 001ee
MMOHMMAaHKUE BOIIPOCA, TOCTATOUHOE JIJIS ajlbHEHILIero u3y4eHus
MPOrpaMMHOTO Marepuana — 1 6amn;
+ He pacKpbITO OCHOBHOE coJiepkaHue yuyebHoro matepuaia — 0
0aIoB;
2. IIpumenenue KOHKpEmMHbIX NPUMEPOS
+ TI0Ka3aHO YMEHHE WJUTFOCTPUPOBATH MaTepral KOHKPETHBIMH
npuMepamu — 2 6asnia;
+ TpUBEIEHUE MPUMEPOB BHI3BIBACT 3aTpynHeHue — | Gana;
+ HEyMEeHHuE MPUBOAUTH MPUMEPHI PU 00BbsICHEHUH MaTepuana — ()
0aIoB;
3. VYposenv meopemuuecxkoeo ananuza
+ TIOKa3aHO YMEHHeE JienaTh 00001IeHne, BBIBObI, CpaBHEHUE — 2
Oanna;
+  00001IeHNE, BBIBOIBI, CPABHEHHUE JICNIAFOTCS C TIOMOIIIBIO
npenogasarers — 1 6amr;
*+ TIOJIHOE HEYMEHHE JienaTh 000011eHne, BBIBO/IbI, CpaBHEHHS — ()
6aioB
MaxkcumanbHOe KOJIHYeCTBO 0AJ1JI0B - 6

HanmeHnoBaHnue oieHOYHOI'0
cpeacTsa

KoHnTpoJsbHbIe Bonpocskl K JadopaTopHoii padote Ne 4
«OmnpenesieHue yiapHoi BA3KOCTH MATEPHATIOB»

Hpe,Z[CTaBJIeHI/Ie " COACPIKAHUC
OIICHOYHBIX MaTCpHaJIOB

1. Yro Takoe pabdora ynapa?

2. Yto Takoe ygapHas BI3KOCTb?

3. YeM BbI3BaHA HEOOXOAUMOCTH ITPOBEACHNUS UCIIBITAHUM HA YIapHBII
u3ru6?

4. Ponp Hagpeza B oOpasuax NpH HCIBITAHUSAX MaTEpualoB Ha
yIapHbIN U3ruo.

5. Kakue Buzbl Hagpe3oB B oOpasnax npexycmarpusaer 'OCT?

6. [laiite mpumep 0003HaUYECHHS pabOTHI yaapa.

7. Kak o003Hauaercs ygapHasi BI3KOCTb?

8. B xakux ciydasx He yKa3bIBalOTCs MUGPBI B 0003HAYCHUH YIapHOI
BSI3KOCTU?

9. YCTpoiCTBO M PUHLIKI ACHUCTBHUS MAaITHUKOBOT'O KOIIpa.

10. Ilopsimiox mnNpoBEeAEHMsS HUCHBITAHUS MATEpUAIOB Ha YIApHYIO
BSA3KOCTb.




Kputepuu onenku u mkana
OIICHUBaHUA B Oajax

[Tpu 3amuTe mabopaTopHOM pabOTHl YUUTHIBAIOTCS CIIEIYIONINE
KPUTEPUU:
1. 3nanue mamepuana
- co/iep KaHKMe MaTepuala pacKpbITO B IOJTHOM 00BEME,
MIPEAYCMOTPEHHOM MPOTPaMMOM JUCITUTIIIMHBI — 2 0aia;
- co/iep KaHKe MaTepuala pacKphITO HETOIHO, TIOKa3aHo 001ee
MMOHMMAaHKUE BOIIPOCa, TOCTATOUHOE JIJIS ajbHEHILIero u3y4eHus
MPOrpaMMHOTO Matepuana — 1 6amr;
+ He pacKpbITO OCHOBHOE coJiepkaHue yuyeObHoro matepuaia — 0
0aJIos;
2. IlpumeneHnue KOHKpEmMHbIX NPUMEPOS
+ TI0Ka3aHO YMEHHE WJUTIOCTPUPOBATH MaTeprail KOHKPETHBIMU
npuMepamu — 2 dana;
+ TpUBEIEHUE MPUMEPOB BHI3bIBACT 3aTpyAHeHUE — 1 Oana;
+ HEyMEHHUE MPUBOIUTH MPUMEPHI MPU 00BsICHEHNH MaTepuaina — ()
0aJIoB;
3. Yposenv meopemuuecrkozo ananuza
+ TI0OKa3aHO YMEHHE JienaTh 00001IeHNne, BRIBOIbI, CPAaBHEHHE — 2
Oaa;
+  000011IeHE, BRIBOIBI, CPABHEHUE JICJIAIOTCS C TIOMOIIHIO
nperiogaBarens — 1 6ar;
+ TIOJTHOE HEyMEHHUE JenaTh 00001eHe, BbIBOIbI, cpaBHEHUS — ()
0amioB
MakcumajibHOe KOJIH4eCTBO 0aJL10B - 6

HaumMmeHoOBaHHE OIIEHOYHOTI'O
cpeacTBa

KonTposbHbie Bompockl Kk 1adopaTopHoii padore NeS
«HcnbiTanne MaTepuaoB Ha c:xkaTue» U «Onpenenenne
TBEPAOCTH

Hpe,Z[CTaBJIeHI/Ie " COACPIKAHUC
OIICHOYHBIX MaTCpHaJIOB

1. Kakne MexaHM4eCKHE XapaKTEPUCTUKA MOKHO OIIPENETUTh IIPU
VCIBITAaHUY TUIACTUYHBIX MAaTEPHUAJIOB Ha CKaTue?

2. Kakne MexaHMUYECKHUE XapaKTEPUCTUKU MOKHO ONPEAEIUTH IIPU
WCIBITAHUU XPYIIKMX MaTEPUaJIOB Ha CokaTthe?

3. JIns KakuX MaTepuanoB UCIBITAaHHE Ha C)KaTHEe UMEET OOJIbIIoe
MPaKTUYECKOE 3HAYCHUE?

1. UTto noHMMaroT 1O/ TBEPAOCTHIO MaTepuana?

2. Ha3zBaTh OCTOMHCTBA UCIIBITAHUI HA TBEPIOCTb.

3. Ha3zBaTh  OCHOBHBIE  CHOCOOBI ~ OMNpENENICHUS  TBEPAOCTH
MaTEpUAIOB.

4.Yt0 Takoe WHAEHTOPbl, W3 KaKUX MAaTEpUajoB OHHU
BBIIOJIHSIIOTCA?

5. HasBare TpeOoBaHHUs, TpeabsBIsEMble K  HCIBITYeMOM
IIOBEPXHOCTHU 00pa3lia v K €ro TONIINHE.




Kputepuu onenku u mkana
OIICHUBaHUA B Oajax

[Tpu 3amuTe mabopaTopHOM pabOTHl YUUTHIBAIOTCS CIIEIYIONINE
KPUTEPUU:
1. 3nanue mamepuana
- co/iep KaHKMe MaTepuala pacKpbITO B IOJTHOM 00BEME,
MIPEAYCMOTPEHHOM MPOTPaMMOM JUCITUTIIIMHBI — 2 0aia;
- co/iep KaHKe MaTepuala pacKphITO HETOIHO, TIOKa3aHo 001ee
MMOHMMAaHKUE BOIPOCa, TOCTATOUHOE JIJIS ajbHEHILIero n3y4eHus
MPOrpaMMHOTO Matepuana — 1 6amr;
+ He pacKpbITO OCHOBHOE coJiepkaHue yuyeObHoro matepuaia — 0
0aJIos;
2. IlpumeneHnue KOHKpEmMHbIX NPUMEPOS
+ TI0Ka3aHO YMEHHE WJUTIOCTPUPOBATH MaTeprail KOHKPETHBIMU
npuMepamu — 2 dana;
+ TpUBEIEHUE MPUMEPOB BHI3bIBACT 3aTpyAHeHUE — 1 Oana;
+ HEyMEHHUE MPUBOIUTH MPUMEPHI MPU 00BsICHEHNH MaTepuaina — ()
0aJIoB;
3. Yposenv meopemuuecrkozo ananuza
+ TI0OKa3aHO YMEHHE JienaTh 0000IIeHNne, BRIBOIbI, CPAaBHEHHE — 2
Oaa;
+  000011IeHE, BRIBOIBI, CPABHEHUE JICJIAIOTCS C TIOMOIIHIO
nperiogaBarens — 1 6ar;
+ TIOJTHOE HEyMEHHUE JenaTh 00001eHe, BbIBOIbI, cpaBHEHUS — ()
0amioB
MakcumajibHOe KOJIH4eCTBO 0aJL10B - 6

HauMeHoBanue oneHOYHOI'0
cpeacTBa

KonTposbHbie Bompockl Kk 1adopaTopHoii padore Ne6
«Inarpamma Fe-C u cTpyKTYpa #Keji1e30yrjiepoancThIiX CIIABOB)

Hpe,Z[CTaBJIeHI/Ie " COACPIKAHUC
OIICHOYHBIX MaT€pHaJIOB

1. KakoBo  Ha3HaueHuMe  AuarpaMMbl  COCTOSIHUSL  CIUIaBa
JKene30-yriepoa?

2. HazoBure ¢a3pl CryiaBa >Kene30-yriepos, JaiTe Uux onpeaeieHue u
YKaKUTE CBOMCTBA.

3. Kakue KpHCTaIM4eCKUE PELIETKH HMEIOT (eppur, ayCTECHHT,
rpaduT U IIEMEHTUT?

4. Ha3oBuTe XapakTepHblE TOUKHM JAMArpPaMMBbl XKeje30-yriepod. Yro
OHM ITOKa3bIBAOT?

5. Ha3zoBute xapakTepHble JUHUU JUArpaMMBbl Keje30-yriepoa. Uro
OHM ITOKa3bIBAOT?

6. B yem pasznnuune 3BTEKTUYECKOTO U IBTEKTOMIHOIO NIPEBPALLEHUH B
JKEJIe30-yIIIEPOJAUCTHIX CIUIABAX?

Kputepuu onenku u mkana
OIICHUBaHUA B Oajiax

[Tpu 3amuTe mabopaTopHOM pabOTHl YUUTHIBAIOTCS CIEIYIONINE
KPUTEPUU:

1. 3nanue mamepuana

- co/iep KaHMe MaTepuala pacKpbITO B IOJTHOM 00BEME,
MPETYCMOTPEHHOM MPOTPaMMOM JUCITUTIIIMHBI — 2 0aia;

- co/iep KaHKe MaTepuala pacKphITO HETOIHO, TTOKa3aHo 001ee

MMOHMMAaHHE BOIIPOCA, TOCTATOUYHOE JIJIS NajbHEHILIEero n3y4eHus

MPOrpaMMHOTO Matepuana — 1 6amn;

+ He pacKpbITO OCHOBHOE coJiepkaHue yuyebHoro matepuaia — 0

0aioB;

2. IIpumenenue KOHKpEmMHbIX NPUMEPOS

+ TI0Ka3aHO YMEHHE WJLUTFOCTPUPOBATH MaTepral KOHKPETHBIMH

npuMepamu — 2 6asia;

+ TpUBEIEHUE MPUMEPOB BHI3BIBACT 3aTpyaHeHue — | Gamnna;

+ HeyMEeHHuEe MPUBOAUTH MPUMEPHI PU 00BbsICHEHUH MaTepuaina — ()

0aJIoB;

3. Vposenv meopemuuecxkoeo ananuza




+ TI0OKa3aHO YMEHHE JienaTh 00001IeHne, BRIBOIbI, CPaBHEHUE — 2
Oaa;

000011IeHE, BRIBOIBI, CPABHEHUE JICNIAIOTCS C TIOMOIIHIO
nperiogaBarens — 1 6aswr;

+ TIOJIHOE HEYMEHHE JeNIaTh 00001IeHre, BEIBOABI, CpaBHEHUS — ()
0aIoB

MaxkcumMaJjibHoe KOJHYECTBO 0aJ1JI0B - 6

HauMeHoBanue o1eHOYHOI'0
cpeacTBa

KonTposbHbie Bopockl K 1adopaTtopHoii padore Ne7
«OcHOBHBIE BUbI TEPMHUYECKOH 00pa0OTKH yIi1epoIUCThIX
crajiei»

[IpencraBnenue u coaepxranue
OIICHOYHBIX MaTepI/Ia.HOB

1. Kak M3MEHSIOTCS CTPYKTypa M CBOMCTBA CTAd MPHU OXJIAKJICHUHN
ayCTEHUTA C pa3IN4YHON CKOPOCTHIO?

2. YTo Takoe KpUTHYECKasi CKOPOCTh 3aKAJIKU CTaJIN?

3. JlaiiTe onpenenenue copOuTa, TPOOCTUTA M MAPTEHCUTA 3aKAJIKU.

4. Yto Takoe CTENeHb TETParoHaJIbHOW KPHUCTAJUIMYECKOW PEIICTKH
MapTeHcuTa?

5. Uem oTnuyaroTcs nporecchl nuddy3nonHoro u 6e3audy3noHHOro
IpeBpalleHU aycTeHnTa?

6. HazoBurte npenBapuTeabHble U OKOHYATEIbHBIE BUIBI TEPMUUYECKOM
00paboTKH CTaIIH.

7. Kakpe sTanbl BKIFOUAET OTHKUT CTaIH?

8. B uem 3axiouaercs nupdy3suoHHBI OTXUT cTanu? Ha3znauenue
3TOM onepanun?

9. Uem OTAMYAIOTCA MOJTHBIA U HETIOTHBIA OTKUT CTAIHU?

10. B kakoii cpefe mpou3BOIAT OXJIAKICHHUE NIETAIA C TEMIIEPATYPHI
HarpeBa B Mpolecce HopMalin3auu?

11. HazoBuTe 1ielIb 1 OCHOBHELIE 3TAIIEI 3aKAJIKU CTAIH.

12. OGocHyiTe BBIOOpP ONTUMANBHBIX TEMIIEPATyp 3aKAJIKH 10- H
3a3BTEKTOUIHBIX CTaJICH.

13. Ha3oBute LieIb U CTaAMM OTITYCKA.

14. Kak U3MEHSIOTCS CTPYKTYpa U MEXaHUUYECKUE CBOMCTBA 3aKAIICHHOM
CTaJIM B 3aBUCHUMOCTH OT TEMIEPATYPhl OTIyCKa?

Kputepuu onenku u mkana
OIICHUBaHUA B Oajuiax

[Tpu 3amuTe mabopaTopHOM pabOTHl YUUTHIBAIOTCS CIEITYIONINE
KPUTEPUU:
1. 3nanue mamepuana
- co/iep KaHKMe MaTepuala pacKpbITO B IOJTHOM 00BEME,
MPEAYCMOTPEHHOM MPOTPaMMOM JUCITUTIIIMHBI — 2 0aia;
- co/iep KaHKe MaTepuala pacKphITO HETOIHO, TIOKa3aHo 001ee
MMOHMMAaHKUE BOIPOCA, TOCTATOUYHOE JIJIS ajlbHEHIIEero n3y4eHus
MPOrpaMMHOTO Marepuana — 1 6amn;
+ He pacKpbITO OCHOBHOE coJiepkaHue yuyebHoro matepuania — 0
0aIoB;
2. [Ipumenenue KOHKpEmMHbIX NPUMEPOS
+ TI0Ka3aHO YMEHHE WJUTFOCTPUPOBATH MaTepral KOHKPETHBIMH
npumMepamu — 2 6asia;
+ TpUBEJEHUE MPUMEPOB BHI3BIBACT 3aTpyaHeHue — | Gana;
+ HEyMEeHHuE MPUBOAUTH MPUMEPHI NPU 00BbsICHEHUH MaTepuana — ()
0aIoB;
3. VYposenv meopemuuecxkoeo ananuza
+ TIOKa3aHO YMEHHeE JIenaTh 00001IeHne, BBIBObI, CpaBHEHUE — 2
Oanna;
+  0000I11IeHE, BBIBOIBI, CPABHEHHUE JICNIAFOTCS C TIOMOIIIBIO
npenogasarers — 1 6amr;
* TIOJIHOE HEYMEHHE JieNaTh 000011eHne, BBIBO/IbI, CpaBHEHHS — ()
0aioB
MaxkcumanbHOe KOJIH4YeCTBO 0AJIJI0B - 6




HaumenoBanue oleHOYHOI0
cpeacTBa

KonTposbHbie Bompockl k 1adopaTtopHoii padore Ne8
«MMUKpPOCTPYKTYpa, MAPKHPOBKA U CBOICTBA IBETHBIX META/IIOB
U CILUIABOB HA UX OCHOBE»

Hpe,Z[CTaBJIeHI/Ie " COACPIKAHUC
OIICHOYHBIX MaT€pHaJIOB

1. IlpuHIMIBI KIacCH(PHUKAIMU IIBETHBIX METAJUIOB?

2. Yto Takoe natyHb. Ee MapkupoBka. [Ipumenenune?

3. YUro Takoe Oponza. Ee mapkupoBka. [Ipumenenne?

4. Knaccudukanus naTyHel u OpoH3?

5. MukpocTpyKTypa JatyHei u 6pons?

6. Kakune crinaBbl amromunusa Bel 3HaeTe?

7. Kakue wu3 mNpUMEHSEMbIX QIIOMUHHUEBBIX CIUIABOB SIBIISIIOTCA
JUTEHHBIMU?

8. Kakme wu3 mnpUMEHSEMbIX aTIOMUHUEBBIX CIUIABOB SIBJISIOTCS
neGpopMHUPOBAHHBIMU?

9. Kakue cmnaBbl MeIW M QJIIOMUHHS HMCHOJIB3YIOTCS B KAaueCTBE
IIPOBOJAHMKOBBIX MATEPHAIIOB B 3JIEKTPOIHEPTETUKE?

10. Kakue MeTanmibl HCIIOIB3YIOTCS ISl TOAIIUITHUKOB CKOJIbKEHUS?

Kputepuu onieHkH 1 mikana
OLIEHMBAaHUA B Oaiuiax

[Tpu 3amure nabopaTopHO PabOTHl YYUTHIBAIOTCS CIIEIYIOIINE
KPUTEPHUU:
1. 3nanue mamepuana
- coJIep KaHME MaTepHajia PAcKPbITO B IIOJTHOM 00beMeE,
MPEyCMOTPEHHOM MPOTpaMMON JUCIUILIMHEI — 2 6ala;
- coJIep KaHMe MaTepHajia pacKpPbITO HEIOIHO, TIOKa3aHo o0Iee
MMOHMMAaHKUE BOIIPOCA, IOCTATOYHOE JIJIS aTbHEHIIEro N3y4eHUs
MPOrpaMMHOTO MaTtepuaia — 1 6ar,
+ HE pacKpbITO OCHOBHOE CoJIepkaHue yuyebHoro matepuana — 0
0aJIoB;
2. [IpumeneHue KOHKPEMHbBIX NPUMEPOS
+ TI0Ka3aHO YMEHHE WJLUTFOCTPUPOBATH MaTepral KOHKPETHBIMH
npuMepamu — 2 dana;
+ TIpUBEJCHUE MPUMEPOB BBI3BIBACT 3aTpyaHeHHe — 1 Oaia;
+ HEyMEHHUE MPUBOIUTH MPUMEPHI MPU 00BsICHEHNH MaTepuaina — ()
0aJIos;
3. Vposenv meopemuueckoeo ananuza
+ TI0OKa3aHO YMEHHE JienaTh 0000IIeHNne, BRIBOIbI, CPAaBHEHHUE — 2
Oanna;
+  000011IeHNE, BBIBOIBI, CPABHEHHUE JICNIAFOTCS C TIOMOIIIBIO
npenogaBarers — 1 6amr;
* TIOJIHOE HEYMEHHE JieNaTh 00001IeHne, BBIBO/IbI, CpaBHEHHS — ()
OaioB
MakcuMajibHO€E KOJUYeCTBO 0aJIJI0B - 6

HanmeHnoBaHnue oieHOYHOI'0
cpeacTBa

TecToBBIC 3a1aHUA

[IpencraBnenue u coaepxraHue
OIICHOYHBIX MaTepI/Ia.HOB

IIpumepsbl TeCTOBBIX 3aJaHMIA:

TectoBble 3agaHus Kk pasgeny 1 «O0bekT, mpeaMer W 3aJa4yu
MaTepuajioBeieHHsl. ba3ncHble MHHOBaAIMH MAaTepHAJOBEACHUS.
Pu3NKO-XUMHYECKHE OCHOBBI CTPOCHHS MAaTEPHAJIOB)

3amanue 1

JI1 KprCTaNIM4eCKOro COCTOSIHUS BELIECTBA XapaKTEPHO. ..

* HanmM4ue anbHEro MOopsJIKa B PacloI0kKEHUN YaCTHIL

HAJIMYHE TOJIBKO OIMIKHETO nopsaaka B paCItoJIOKCHUH YaCTHUIL]
KOBKOCTb

BBICOKAsI 3JIEKTPOIIPOBOAHOCTh

3ananue 2
AMopGHBIE BEIIECTBaA. ..




* IMEIOT TOJBLKO ONMKHUI TOPSAIOK B PACTIOJIOKEHUN YaCTHI]
AQHU3O0TPOIHBI

UMEIOT JTaJIbHUN TTOPSIIOK B PACIIONIOKEHUN YaCTHI]

HMMEIOT OIPEACIICHHYIO0 TEMIIePaTypy IIaBICHUs

3aganue 3

JI71s1 BE1IeCTB ¢ METANTUYECKON KPUCTAIUNIMYECKON PEIIETKOM
XapaKTepHBI:

* KOBKOCTb, IJTACTUYHOCTD

XPYIKOCTb, HU3Kas TEIIONPOBOIHOCTD

HU3KHUE 3JIEKTPO- U TEIIONPOBOIHOCTh

CKJIOHHOCTh K BO3TOHKE, XOPOIIHE TUIIEKTPUUYECKHE CBONCTBA

3amanue 4

CBoiicTBO, 3aKiIIOUaIOIIeecs B CIOCOOHOCTH BEIIECTBA CYIIECTBOBATH B
Pa3IMYHBIX KPUCTAUINYECKUX MOAU(DUKALINAX, HA3bIBACTCH. . .

* monmumopduzmMom

AHU30TPONUEN

U30MEpHUEH

n30MOphU3MOM

3aganue 5

CBOIICTBO, 3aKTIOYAIOIIEECs B 3aBUCUMOCTH CBOMCTB OT HAMPABIICHUS B
KpHUCTAaJIJIe, Ha3bIBAETCH. ..

* aHU30TpONHEH

oJIMMOP(HU3MOM

U30MeEpHUEH

aJUIOTPOIHEH

3amanue 6

XapakTepucTUKa PEIIeTKH, OMPEICIISIONIas YHCIO aTOMOB,
HaXOJISAIINXCS HA HANMEHBIIIEM PABHOM PACCTOSIHUU OT JAHHOTO aTOMa,
HA3bIBACTCH. ..

* KOOPIUHAIIMOHHBIM YHCIIOM

Oazucom

KO3 PHUITMEHTOM KOMIAKTHOCTH

napaMeTpoM PeleTKU

3aganue 7

TodeunbiMH TePeKTaMU KPUCTALTHYECKON PEIICTKH SBISIOTCS. . .
* BaKaHCHUU

JIHCIIOKAIUN

TPaHUIIBI 3epeH

MOPBI

3amanue 8

JluneltHbIMU 1e(heKTaMH KPUCTAJUINYECKON PEIIEeTKHU SBISIOTCA. . .
* MACIIOKAIUU

BaKaHCUU

T'PaHULBI 3€PEH

TPELLUHBI

3aganue 9
Kpucrammdeckas peirerka, mpeIcTaBlICHHAs Ha PHCYHKE,
Ha3BIBAETCH. ..




* rpaHEIICHTPUPOBAHHON KyOMUECKOM
00BEMHO-LIEHTPUPOBAHHON KyOHUECKOM
reKcaroHaJIbHOM MJIOTHOYITaKOBAHHOM
NPUMHUTHBHON KyOHUECKOM

3amaune 10
Kpucrammdeckas perrerka, mpeIcTaBiIeHHAs Ha PHCYHKE,
HA3bIBAECTCHL. ..

* 00bEMHO-IIECHTPUPOBAHHOM KyOHUeCKOU
IpaHeleHTPUPOBAHHON KyOH4eCcKOi
TE€TparoHaJbHOU

reKCaroHaJIbHOW INIOTHOYIIAKOBAHHOU

3ananue 11

[ToBepxHOCTHBIMU Je(h)eKTaMH KPUCTATUNIMUECKON PEIICTKH
ABJISAKOTCAL. . .

* TpaHUIIBI 3epeH

paKoBUHBI

KpaeBble JUCIIOKALUN

BUHTOBBIC JUCIIOKAIITUN

TecToBbIe 3a1aHu K pa3aeay 2 «/ledopmanus 1 MexaHnyeckne
CBOMCTBA MAaTEePHUAJIOB»

3amanue 1
Ha pucynke nokazana cxema u3MepeHust TBEPJOCTH MO METOAY. ..
p
I
|0
77
d
0
* bpunens
Poxgenna
Buxkkepca
ITopa
3ananue 2

CnocoOHOCTh MaTepuasa CONPOTUBIATHCS TEHCTBUIO BHEIIHUX CHII, HE




pa3pymasch, Ha3bIBACTCA. . .

* IPOYHOCTHIO
IJIaCTUYHOCTBHIO
TBEPIOCTHIO
BSI3KOCTHIO

3aganue 3
Ha pucyHke noka3aHa cxeMa H3MEpEeHHs TBEPIAOCTH 110 METOTY. . .

p

* Bukkepca
Poxsemia
bpunenns
ITopa

3aganue 4

NuaentopoM npu u3mMepeHuu TBEpAocTH o MeTony Poksernna (uikana
C) cnyxur...

* aIMa3HBINA KOHYC

anMasHas mupamMuaa

CTaJIbHOM I1ap

CTaJIbHOM KOHYC

3ananue 5

CnocoOHOCTh MaTepualia COMPOTUBIISATHCS BHEAPESHUIO APYroro Oosiee
TBEP/OTO Tella Ha3bIBACTCH. ..

* TBEpIOCTHIO

IJIAaCTUYHOCTBHIO

IPOYHOCTHIO

BSI3KOCTHIO

Kpurepun onieHku 1 mikana
OLIEHMBAaHUA B Oaiuiax

Kaxnpiii BepHBId OTBET Ha 3aJlaHME B TECTE JaeT BO3MOXHOCTh
obyyvaromemycs moyduts 0,25 6amta. MakcumaibHoe KOJIUYECTBO
0aJIU10B 32 TeCT B MOjyJIe — 5.

HauMeHoBanue o1eHOYHOI0
cpeAcTBa

KonTpoabHnas padora (KurP)

[IpencraBnenue u coaepxraHue
OIICHOYHBIX MaTepI/Ia.HOB

TunoBblie BApUAHTHI KOHTPOJbHOM PadoThI:

Bapmuanr 1

1. Kakue Tumbl KpUCTAUIMYECKUX PENIETOK BbI 3HAETE?

2. Kak BIUSIOT YCIIOBUS KPUCTAIIIN3ALMU HA CTPOEHUE CIINTKA?

3. UTto Takoe KpUTHYECKHUI 3apOIbIIIL, OT YEro 3aBUCUT €ro pazmep?

4. ITo kakuM rpymnmnam npousBoaurcs kinaccupukanus Fe—C crmaBos?
5. Kak mpoucX0oIuT yCTaaoCTHOE pa3pylieHue?

6. Uro Takoe amMarpaMMa COCTOSIHUS JKE€JIE30-yrjiepoa M TIE€ OHa
HCTIOJNIb3yeTCs?

7. Kakuie cTpyKTYpHBIE COCTABIISIIOIINE 00pa3yIOTCS B CTAIIAX?

8. Uem 4yryH OTJIM4aeTCs OT CTaJeH M0 CTPYKType?

9. Kakoii nmpuHumn nocrpoenus nuarpammel Fe-C?

10. Kakue ¢a3oBbie mnpeBpalieHuss TPOUCXOAAT B CIUIaBax TpH
OXJIQXCHUU U Harpese?




BapuanT 2

1. 15t yero HeoOXoAMMa AUArpaMMa COCTOSIHHS CILIaBOB?

2. YTo Takoe KPUTUYECKUE TOUKHU MPEBPAIICHUS B CIIaBax?

3. TlocTpoiiTe kpuByr0 oxnaxaeHus mias ctamu ¢ 3 %C u oObsicHUTE
nporeccbl 00pa3oBaHuUs CTPYKTYPHI B 3TOH CTalH.

4. Onpenenuth coctas ciuiaBa ¢ 1 % C, eciu cruiaB ObUT epeoXIakIeH
1o 500°C.

5. Kakue BBl TEpMUUECKOi 00pabOTKH BHI 3HaeTE?

6. Uto Takoe crapenue?

7. Kak BIusA€T CKOPOCTh OXJIAXKJIECHUS HA CTPYKTYPY CTAIN?

8. Kakue cymecTByrOT BU/IbI OTITyCKa U JUIsl YETO OHU IPUMEHSIFOTCS?
9. B uem paznuune B (ha30BOM COCTaBE M CTPOSHUHU ITPOTYKTOB OTITYCKA
npu  650°C W  [pPOAYKTOB  HM30METPUUYECKOIO  IPEBpAIICHHUS
NEPEOXJIaXKIEHHOIO ayCTEHUTa MPHU TOM K€ TeMIlepaTrype B CTalld C
conepxanueM yraepojaa 0,4 %?

10. Kak npousBecTH 3aKanky crainu 45?7

Bapuanr 3

1.CymiecTBeHHBIE XapaKTEPUCTUKH KPUCTATUTNYECKOU CTPYKTYPhI

2. DHepreTuyeckue YyCIOBHs Ipouecca Kpucramumszauuu. Ilouemy
IPEBpALLEHHsI TPOUCXOAT MPU CTPOTO ONPEAECIICHHBIX TeMIepaTypax?
3. Kakyroo poip HrparoT HECOBEPIIEHCTBA CTPYKTYpPbl KpPUCTAJLIOB.
Kakyro posbp wurparoT aAuclIOKauu B BOIpOCax MPOYHOCTH U
IUIACTUYHOCTU MaTepuana.

4. XapaKTepHuCTHKa TBEPJbIX PACTBOPOB 3aMEIICHUS.

5. Bolueprure auarpaMMy COCTOSIHHSL JK€JIe30 — KapOuj xkemesa,
CIMILUTE IPEBPALLCHHS U IIOCTPONTE KPUBYIO HarpEBaHMsI B MHTEpBaJle
temneparyp ot 00 mo 16000 °C ¢ npumeHenuem mnpasuia ¢az / ais
criaBa, conepxkamiero 0,3%C.

6. Orxur. Llens u HazHaueHue AUQPPY3MOHHOTO, U30TEPMUYECKOTO
OTXKHUTra.

7. Ha3oBuTe pexuM TepMHUECKOW 00pabOTKH (TeMIlepaTypy 3aKajKu,
OXJIQXJAIONIYIO CpeAy M TeMIIepaTypy OTIycKa) ¢pe3 u3 cramu Y12.
Onumure CymHOCTh NPOXOAAIINX IPEBPALICHUNH, MUKPOCTPYKTYPY U
TBEPJIOCTh HHCTPYMEHTA MOCJIE TEPMOOOPAOOTKH.

8. Onummure B KaKUX OTPACIHSIX IPOMBIIUIEHHOCTH OCOOEHHO
NEPCHIEKTUBHO NPUMEHEHNE TUTaHA U CIJIaBa TUTAHA.




Kputepuu onenku u mkana
OIICHUBaHUA B Oajax

[Ipu BbICTaBNEHUU OANJIOB 32 KOHTPOJIBHYIO PabOTy YUUTHIBAIOTCS
CIIETYIOIINE KPUTEPUH:

1. . IIpaBHJIBHOCTD BBITIOTHEHHS PAKTUICCKOTO(MX ) 3a1aHusI(Hil)

2. Bnanmenue MeTogamMu M TEXHOJOTHSIMHU, 3alNIaHUPOBAHHBIMH B
paboyeii mporpaMme JUCIUILIAHBI

3. Brnanenue crnienuaibHBIMUA TEPMUHAMU U HCIIOIB30BAHUE UX TIPU
OTBETE.

4. YMmeHnue o0bsCHSITD, ACNaTh BEIBOJLI U 0000IICHHMS, 1aBaTh
apryMEeHTHPOBAHHbBIE OTBETHI

5. JIOrM4HOCTH M MOCNIEN0BATEIBHOCTh OTBETA

6. JlemoHCTpanus ciocOOHOCTH Y4acTBOBATh B pa3paboTke
0000IICHHBIX BAPUAHTOB PEIICHUS MPOOIIeM
Ot 6 0 7 GaJIIIOB OIIEHUBAETCSI OTBET, KOTOPBIH MOKA3bIBAET MPOYHBIE
3HaHWS OCHOBHBIX IIPOIIECCOB HW3Yy4aeMOM MpeaMETHOW o00JacTH,
OTIIMYAeTCsS TIAYyOMHOW ¥ TIONIHOTOM pACKPBITUS TEMBI; BIIAJICHHE
TEPMHHOJIOTHYECKUM ammapaToM; YMEHHE OOBSICHATh CYIIHOCTb,
SBIICHUH, TIPOIIECCOB, COOBITUN, MAeNaTh BBIBOJALI U 0000IIEHUS,
JIOTUYHOCTH U MOCJIEI0BATEIbHOCTh OTBETA.
Ot 3 1o 5 6amIoB OILEHMBAETCS OTBET, OOHAPYKUBAIOIIUN MPOYHBIC
3HaHWS OCHOBHBIX IIPOIIECCOB HW3Yy4aeMOM TpeAMETHOM 00JacTH,
OTIIMYAETCs TIYyOMHOW ¥ TIONIHOTOM PpACKPBITUS TEMBI; BIIAJICHHE
TEPMHHOJIOTHYECKUM ammapaToM; YMEHHE OOBSICHATh CYIIHOCTb,
SIBIIGHUH, TIPOIIECCOB, COOBITUH, JeNaTh BRIBOJBI U 0000IIEHNS, TaBaTh
apryMEHTUPOBAHHbIE OTBETHI, MPUBOAUTH MPHUMEPHI; CBOOOIHOE
BraneHue. OTHAaKO JOMYCKAETCsI HECKOJIBKO OIMIMOOK B OTBETE.
Or 0 go 2 OGamioB OIICHWBAETCS OTBET, CBHUICTCIBCTBYIOIIUM, B
OCHOBHOM, O 3HaHMH IPOLECCOB H3y4yaeMOH NpeaMeTHOW obiactw,
OTJIMYAIOIIUNACS HEJOCTATOYHOW TIIYOMHOM W TIOJHOTOW DPACKPBITUS
TEMBI, 3HAHHUEM OCHOBHBIX BOITPOCOB TEOPUH; ciabo
cOpMUPOBAHHBIMH  HaBbIKAMH  aHallM3a SIBJICHMI, MPOLIECCOB,
HEJOCTAaTOYHBIM yMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI H
MPUBOIUTH PUMEPBI.
MaxkcumajbHOe KOJIN4eCTBO 0AJUI0B 32 OHO 3a1aHue — 7.

HanmeHnoBaHnue oieHOYHOI'0O
cpeacTBa

IIpakTuyeckoe 3axanue (I13)

Hpe,Z[CTaBJIeHI/Ie " COACPIKAHUC
OIICHOYHBIX MaT€pHaJIOB

IIpuMepsl NpaKTHYECKHUX 3aJaHUH:

1. Teopernueckast Temneparypa miaBieHus cBuHia 327°C. K nauany
KPUCTAJIIM3ALMU KUAKUNA Metamul nepeoxsamuin o 200°C. Yemy
paBHA CTENEHb NEPEOXIAKACHUA?

2. Temneparypa kpuctamumzanuu mean 1090°C. Onun cauTok mMeau
3arBepaeBai ¢ nepeoxnaxaenuem 100°C, apyroii - 500°C. 3apucosas,
00pa30BaBIIYIOCS CTPYKTYPY CIUTKA U OOBSICHUTH pe3yJIbTar.

3. HeoOxommmo 3aMepuTh TBEPAOCTh y OOpasloB U3 MATKOTO
QTIOMUHHMEBOTrO CIUIaBa U TBEPAOW 3akajeHHOU ctanu. Kakue metossl
3aMepa TBEPAOCTU JOJKHBI OBITh PEKOMEHJOBAaHbI JJsi 3TOTO0 H
nouemy?

4. ]l BHOBBb CO3JJaHHOTO METAJNIMYECKOTO CIUIaBa HEOOXOIUMO
ONPENIETUTh XaPAKTEPUCTUKU MPOYHOCTH M IacTUYHocTu. Kakoit
METO/1 UCIIBITAHUN Bbl PEKOMEHYETE U KAaK MPOBOAUTCS ONpPEACIICHHUE
TUX CBOUCTB?

5.Yto npoucxoaut B cTpykType ctanu ¢ 3,6 % C npu OXJIaKIEHUU B €T0
uHTepBaie temneparyp mexay auHusamu ECF u PSK nuarpamMmer?

6. Kakue ¢a3bl U CTPYKTypHbBIE COCTaBISIOLIUE MOXKHO TOJYYUTh B
criaBe € 0.01 % mnpu ero oxnaxaenun ot 1550°C no xomMHaATHOM
temneparypbl? Kakue ¢a3zoBbie mpeBpaiieHusi Mpu 3TOM MPOXOJAT B
cruiaBe?

7. Onpenenuthb coctaB 3BTeKTOMAA B crutase ¢ 0,7 % C, ecnu cruiaB ObLT




nepeoxyaxaeH a0 700°C.

8. YKaxxuTe CTpYKTypy cTanu 45, KoTopas o0pa3yercsi Ipu Harpese J10
temnepatypsl 700°C, 750°C, 850°C, 950°C, 1000°C, ecnu ctaip npu
BBITIJIABKE IOTIOJHUTENHFHO ObLIa pacKHCIeHa aTIOMHUHUEM B KOBII?
W3MeHuTCs U CTPYKTypa CTaU MpHU MOJO0OHOM Harpese, €clid CTalb
packucnuth Tosbko FeSi nian FeMn?

9. Jleranu u3 cranu Y8 noaBepriivch HarpeBy Ha temmepatypy 780 °C,
MocJlie 4Yero OJiHAa TMapTus JAeTaleil oxJaxaanach ¢ Me4bio (OYCHb
MEJIEHHO), a IpyTasi napTHs Obljla IepeHeceHa B Me4b ¢ TeMIepaTypoit
500°C u BBIIEpX)UMBajiack B Hel 2 4vaca. Kakas ctpykrypa Oyner y
neranei 1 n Il mapTuii mocie oOpaboTku u OynyT M OTIMYATHCS MX
cBoucTBa’?

10. B cramsax mocne HarpeBa Ha temmeparypy 770°C obpa3oBaiuch
CTPYKTYPBI: a-MapTeHCHUT + HeppuT; O - MAPTEHCHUT + IIEMEHTHUT + AOCT.
OnpenenuTb OPHUEHTUPOBOYHO COJEPXKAHHE YIJIEpoJa B CTalsX C
pa3HOM CTPYKTYpPOIl.

11. O6pa3isl cranu Y8 Obutn HarpeTsl Ha Temrepatypy 770°C u mocie
BBIIEP)KKH OXJIQXK/IaJIMCh B Pa3HBIX Cpelax - Ha BO3JyXe, B Macle, B
Bozie, pactBope NaCl B Boxme. Ilocne oxnmaxaeHus oOpasibl WUMEIH
pasHyto TBepa0CTb. OOBSICHUTE IPUUUHY ITOTO SBJICHUS.

12. B uem paznuume B (a30BOM COCTaBE M CTPOSHUHM MPOIYKTOB
otnycka npu 650°C ¥ TpPOAYKTOB HM30METPUUYECKOTO MPEBpALICHUS
MEPEOXJIAKICHHOTO ayCTEHUTA MPH TOW KE TeMmIepaType B CTalH C
conepxkanueM yraepoaa 0,4 %?

13. MmHorue 3y0OuaTble Kojeca JBHUTaTelleld JOJKHBI 00JanaTh
BBICOKMMH XapaKTepUCTHKAMU IPOYHOCTH U Bs3KocTU. B ciygae
W3TOTOBJICHHSI 3yOUaThIX KOJIEC IyTEM Hape3a W3 MpYyTKa yaapHas
BA3KOCTh B MOMEpPEYHOM HAIMpaBICHHUH, T.€. B HalpaBICHUH HU3THOa
3yba, Oymer oTHOocuTenbHO HU3KOH. IlogoOpaTh Mapku cTamm uis
W3TOTOBJICHHS 3yOUaThIX Koyiec nuameTpoM S0 MM U BbicoTOM 40 MM,
o0ecrieunBaroILeil moyryueHne nocjie TepMuIeckoil 00padboTku mpezena
tekydyectu He Huke 500 MIla, tBepnoctu He Hmxke HB 250-260 u
yaapHoii Bsaskoctu He Hivke 0,4 MJIx/M?. YKa3aTh XMMHYECKUI COCTAB
CTaJIM, PEKUM TEPMHUUYECKONH O0OpaOOTKH W MHUKPOCTPYKTYPY CTalId B
TOTOBOM H3/IEIIHH.

14. Ilex wusroromnser 3yOuaThle Kojieca amameTrpoM 50 MM U3
neMeHTyeMoi cranu. Ilogo6paTs Mapku cTaimu: a) i 3y04aThIX KOJIec,
paboTarnuX B yCIOBUSIX OOBIYHOTO M3HOCA M yaapa; 0) I 3y0daThix
KoJiec, pabOTaIONTNX MTPH TOBBIIIICHHBIX yCIbHBIX JaBICHUAX. YKa3aTh
XUMHUYECKHM cOCTaB BHIOPaAHHBIX MApOK CTaJId, PEKOMEHI0OBATh PEKUM
TEPMUYECKONl 00paboTKH, OOBSICHUTH Ha3HAYCHHE KaXJOW omepanuu
TEpMOOOPaOOTKM M €€ BIHMSHUE Ha CTPYKTYpy M CBOWCTBAa CTaju.
ComnocTaBUTh MEXaHUYECKHE CBOWCTBA CTalM BBIOPAHHBIX MapoOK B
FOTOBOM H3JE/IMA U TPHUBECTH MEXaHWYECKHE CBOMCTBa, KOTOpHIE
MO>KHO TMOAYYHUTHh MPU M3TOTOBICHUHU MOJOOHBIX 3y0YaThIX KOJEC U3
MOAUGUIIMPOBAHHOTO YYT'yHA, XOPOIIIO pabOTaIOIIEero Ha H3HOC.




Kputepuu onenku u mkana
OIICHUBaHUA B Oajax

[Ipu BbIcTaBeHUU OasIOB 3a MPAKTUYECKOE 3aJaHHE YUUTBHIBAIOTCS
CIIETYIOIINE KPUTEPUH:
1. ITpaBUJIBHOCTDH BBITTOJIHEHUS TPAKTHUECKOTO 3aJaHHs
2. BnajeHue MeTOlaMU M TEXHOJIOTHSIMH, 3aIUTAHUPOBAHHBIMU B
paboyeii mporpaMme JUCIUIUIAHBI
3. Brnanenue cnenuanbHBIMA TEPMUHAMH U UCTIONB30BAHUE UX TIPH
OTBETE.
4. YmeHune 00bICHSATD, JIeJaTh BRIBOABI U 0000IIEHUS, 1aBATh
apryMEeHTHPOBAHHbBIE OTBETHI
5. JIorn4HOCTH M MOCIEA0BATENIBHOCTh OTBETA
6. JlemoHcTpaIus crmocoOHOCTH y4acTBOBAaTh B pa3paboTKe
0000IICHHBIX BAPUAHTOB PEIICHUS POOIIeM
Ot 2 1o 3 GaJIIOB OIIEHUBAETCSI OTBET, KOTOPBI MOKA3bIBAET MPOYHBIE
3HaHWS OCHOBHBIX IIPOIIECCOB HW3Yy4aeMOM TpeaAMETHOW o00JacTH,
OTIIMYAeTCsS TIAYyOMHOW ¥ TIONIHOTOM pACKPBITUS TEMBI; BIIAJICHHE
TEPMHHOJIOTHYECKUM ammapaToM; YMEHHE OOBSICHATh CYIIHOCTb,
SBIICHUHM, TIPOIIECCOB, COOBITUM, MAeNaTh BBIBOJABI U 0000IIEHUS,
JIOTUYHOCTH U MOCJIEI0BATEIbHOCTh OTBETA.
Ot 1 no 2 6amioB OILEHMBAETCS OTBET, OOHAPYKUBAIOIIUN MPOYHBIC
3HaHWS OCHOBHBIX IIPOIIECCOB HW3Yy4aeMOM TpeAMETHOM 00JacTH,
OTIIMYAETCs TIYyOMHOW ¥ TIONIHOTOM PpACKPBITUS TEMBI; BIIAJICHHE
TEPMHHOJIOTHYECKUM allapaToM; YMEHHE OOBICHATh CYIIHOCTb,
SIBIIGHUH, TIPOIIECCOB, COOBITUH, JeNaTh BRIBOJBI U 0000IIEHNS, TaBaTh
apryMEHTUPOBAHHbIE OTBETHI, MPUBOAUTH MPHUMEPHI; CBOOOIHOE
BiaseHnue. OTHaKO JOMYCKAETCsl HECKOJIBKO OIIMOOK B OTBETE.
Or 0 go 1 OGamioB OIIEHWBAETCS OTBET, CBHUIACTCIBCTBYIOIIUH, B
OCHOBHOM, O 3HaHMH IPOLECCOB H3y4yaeMOH NpeaMeTHOW obiactw,
OTJIMYAIOIIUNACS HEJOCTATOYHOW TIIYOMHOM W TIOJHOTOW PACKPBITHS
TEMBI, 3HAHMEM  OCHOBHBIX  BOIPOCOB  TEOPUH; ciabo
cOpMUPOBAHHBIMH  HaBbIKAMH  aHallM3a SIBJICHMI, MPOLIECCOB,
HEJOCTAaTOYHBIM yMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI H
MPUBOIUTH PUMEPBI.
MakcumMajbHOe KOJIH4eCTBO 0aJUI0B 32 0JJHO 3aj1aHue — 3.
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