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1. Heab, 3agayu HW NUIaHUPyeMble Ppe3yJbTaTbl OOy4YeHHUS] IO
AUCHMILTAHE

[lenbto OCBOEHUSI AUCHUILIMHBI «MarepuanoBe/lecHHe UM TEXHOJIOTHUS
KOHCTPYKITMOHHBIX MaTEpUaJIOB» SBIACTCS (DOPMHUPOBAHKE 3HAHWN O CTPYKTYpE,
CBOMCTBaX, METOAAaX JUArHOCTUKU U O0O0pabOTKM MAaTEpHaloB Pa3IUYHOIO
Ha3HAYCHUs, 00JacTed WX MPUMEHCHUS W 3aKOHOMEPHOCTEH, OIMPEHeIISIOIINX
AKCIUTYaTAlIMOHHYIO HAJIEKHOCTh U3/ICIIUN U KOHCTPYKIIU Ha X OCHOBE.

3agayamMu AUCUUILIMHBI SIBIIFOTCS:

— YCTaHOBJICHHE NPUYUHHO-CIIEICTBEHHON CBSI3M MEXAY XHUMHYECKUM
COCTABOM, CTPOCHHEM U CBOKMCTBAMH MaTEpUAJIOB;

— YCTaHOBJIEHHE (DU3UKO-XMMHYECKUX 3aKOHOMEPHOCTEH W3MEHEHUS
CTPOEHUS W CBOMCTB MaTepHaIOB MOJA JEHCTBUEM (PU3UYECKUX, XUMUYECKHX,
OMOJIOTMYECKUX U APYTHUX (DaKTOPOB;

— (OpMHpPOBAHUE 3HAHUI O KOHKPETHBIX BUJAX MAaTEpPUAJIOB, UX CBOMCTBAaX
U o0nacTsIX NPUMEHEHUS Kak KOMIIOHEHTOB 3JIEKTPOIHEPIeTHUECKOr0 U
AIEKTPOTEXHUYECKOTO 000PYI0OBAHUS;

— MpUOOpETEHUE CTYJIEHTAaMH NPAKTUUYECKUX HABBIKOB I10 ONPEACIICHUIO
XapaKTEPUCTHUK CTPYKTYPBI U CBOMCTB MaTEPUAJIOB.

KoMnereHuny 1 HHIMKATOPhl, (POpMUpYyEMBbIE Y 00yUaIOIIUXCS:

KO,I[ N HAUMCHOBAHUEC KOMIICTCHIIUN KO,Z[ W HAMMCHOBAHHC HHIMKATOpPA

OIIK-1 — ITpumeHnaTh
€CTECTBEHHOHAYUYHBIE U

OOLIEMH)KEHEPHBIE 3HAHUS, METObI OIIK-1.2 — JleMOoHCTpHpYET 3HAHUS TOJOKECHUH,
MaTEMaTHUYECKOT0 aHaJln3a U 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
MOJIEIMPOBaHUS B IPOPECCHOHATBHON

JESATEIIBHOCTH

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByomme AUCUUIIMHBL (Moaynun), npaktuku, HUP, np. dusuka,
XUMHUS

[Tocnenyromue qucuumauHel (Moaynu), npaktuku, HUP, np. Teoperuyeckue
OCHOBBI pacuera TeXHOJIOTUYECKOT0 000py1I0BaHuUs

3. CTpyKTypa M cofep:KaHue AUCHUNITHHbI
3.1. CTpykTypa IMCUMILINHBI

Jlst ouHOM hopMbI 00yUCHUS

Bun yuebHol paboThl Becero | Bcero | Cemectp
3E 4acoB 4
OBIIAA TPYJOEMKOCTbD JUCHUITJIMHBI 4 144 144
KOHTAKTHAS PABOTA* - 69 69
AYJIUTOPHAA PABOTA 15 54 54
Jlexmun 0,5 18 18




[TpakTrueckue (CEMUHAPCKUE) 3aHATHUS - - -

JlaGopaTopHbIie pabOTHI 1 36 36
CAMOCTOSTEJIbHASI PABOTA OBYUAIOILETOCS | 2,5 90 90
[IpopaboTka yueOHOTO MaTepHaia 1,5 54 54

KypcoBoii mpoeKT - - -
Kypcosas padota - - -

[ToaroroBka K MpoMEXyTOYHOM aTTECTaIlUU 1 36 36

[IpomexxyTouHast aTTeCcTalus: 9

3.2. Conep:kanue IMCUHMILUIMHBI, CTPYKTYPHMPOBAHHOE 1O pa3aejamM H
BHAaM 3aHATHH

Paznenbl Pacnpenenenue ®opmbl 1 | NHIEKCHI MHIUKATOPOB
JUCIUTUTUHBI TPYIOEMKOCTH BU]I dbopMupyembIx
m 10 BUJaM y4eOHOU PaboThl | koHTpOIIs KOMIIETCHIIU I
S
<
=n
o
=
s .
A = S o S
= & B| &
M .
) O o, =
= g =] s
Paznen 1 6 12 18 TK1 OIIK-1.2; OIK-1.3,¥Y
Paznen 2 6 12 18 TK2 OIIK-1.2; OIIK-1.3,V.B
Pazpnen 3. 6 12 18 TK3 OIIK-1.2; OIIK-1.3,V,B
DK3aMeH 36 OM OIIK-1.2; OIIK-1.3,Y,B
HUTOT'O 144 18 36 90

3.3. Coaep:xkanue AUCHUTITHHBI

Paznen 1. OU3MKO-XMMUYECKHE OCHOBBI CTPOEHUSI MATEpUAJIOB M UX
CBONCTBA.

Tema 1.1. Bgedenue.  XapakTepucTMka OObEeKTa U  TIpeaMeTa
MaTepUaJiOBE/ICHHs], MPOOJIEMbl U MEPCHEKTUBBI pa3BUTUA. DUNKO-XUMHUYECKUE
OCHOBBI CTPOEHUSI MaTEpPUAIIOB.

O6mue TpeOoBaHus, MpeAbsBiIsieMble K Marepuanam. Kiaccudukanms
MatepuasioB. KpuCTalIudeckoe CTPOCHUE METAUIOB (THIIBI KPUCTAJUTMYECKUX
pEIIeTOK, AaHU30TPOMHUSI CBOMCTB KpUCTaLioB, mnoymmopdusm). CrpoeHue
pEabHBIX KPUCTAUIOB (AEPEKThl KPUCTALIUYECKUX pemeTok). OCHOBHBIC
MOJIOKEHUS TPOIecCa KPUCTAUIM3AMU METAJUIOB U CIUIAaBOB U €€ BJIMSHUE Ha MX
CBONCTBA.

Tewma 1.2. lebopmariust 1 MEXaHHUECKHE CBOMCTBA MAaTEPHAIIOB.

Hedbopmanus meTamuioB (BUABI JeopMaiiiy, HECOBEPIIECHCTBA PEIICTKH U
IMPOYHOCTh METAJIOB, CBEPXIUIACTUYHOCTh, ACPOPMALMOHHOE YHPOYHEHUE U
pEeKpHUCTaUIM3aMsl METAJUIOB IPHU Harpese). MexaHnvyeckrue CBOWCTBa METANIOB U
CIUUIaBOB: MPOYHOCTh, YHPYTrOCTh, TBEPAOCTh, BA3KOCTb, IIACTUYHOCTh U JAp. U
METOJIbI UX OMPEACICHUS.




Tema 1.3. Teopermyeckne OCHOBBI CIUIAaBOB. Jluarpamma COCTOSHUSA
YKEJIE30yIJIEPOAUCTBIX CIUIABOB.

Teopuss cnaBoB (OCHOBBI TEOPUH, MEXAHHUYECKHE CMECH, XUMHUYECKHE
COCMHEHMs] M TBEpAble pacTBOphl). Jmarpammbl cocTosiHUS (TmpaBuiio (a3,
IpaBUJIO OTPE3KOB WM pbluara, oOmme 3amedaHus o0 UX MOCTPOCHUH,
JKCIIEpUMEHTaIbHOE ocTpoeHue, auarpammel |, I u Il poxos u ap., npasuino H.
C. KypnakoBa. Xene3oyriaepoaucTsie CIiaBbl (KOMIOHEHTH U (ha3bl B CIIaBax
Kenne3a C YIVIEpOAOM: B YyIryHax M CTalsX, JUarpaMMbl COCTOSIHHS CILIABOB
JKEJIe30 — IIEMEHTHT M JKeJle30 - rpadur).

Tema 1.4. KoHCTpyKIIMOHHBIE MaTeprasbl HA OCHOBE JKEJIE30yTIIEPOIUCTHIX
CIUIABOB.

[TpuHuMnBl KIaccu@UKaM U MapKUpOBKU cTanei. KoHcTpyKunoHHbIE U
MHCTPYMEHTAJIBHBIE YIJIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIM, X COCTaB U CBOMCTBA.

Pa3nen 2. TexHOJIOTMH KOHCTPYKIIMOHHBIX MaTEPUAIIOB.

Tema 2.3. TeopeTnyeckue OCHOBBI TE€XHOJOTHHU TEPMHUECKON 00pabOTKU
CTaJIH.

CymHOCTb, BUJBI U LIETU TEPMUUECKON U XMMHKO-TEPMHUECKON 00paboTOK
cTayii. BnustHue TemnepaTtypsl Ha CTPYKTYpY M CBOMCTBA METAJUIOB, IPEBPALLICHUS
B CTajsiX MNpU HarpeBe (MEpIUTHBIE, MApPTEHCUTHbIC, AYCTEHHTHBIE U Jp).
Cheponanzanus u rpaduTH3anus LEMEHTUTa B cTaaX. JKaponmpodHble H
KapPOCTOMKHE CTAJIN.

Tema 2.4. Buasl Tepmuueckoil 00paboTku ctanu. Kopposus MeramioB u
CIUIaBOB. MeTO/bI 3alIUThI OT KOPPO3HUH.

OTxur, HOpMainu3alus, 3aKkajka U OTHycK. OCHOBBI TEOpPHUH KOPPO3HH,
BHJIBI KOPPO3UH METAIIOB, O0ph0a M 3a1uTa 000pyA0BaHUS OT KOPPO3HUH.

Tema 2.5. TexHon0ruu nMoay4eHus: 1 00pabOTKH MaTEPUATIOB.

Meramnyprua. JlomMeHHOe mNpom3BOACTBO. JIuTeliHOE MPOM3BOICTBO.
OOpaboTka MeTauIoB JaBlieHMeM U pe3aHueM. llopoikoBas MeTamutyprus
DIEKTPOPUZUUECKUE U IIEKTPOXUMUYECKHE METO bl 00padoTku. CBapka U maiika.
MeTonbl GopMOBaHMS U3IEIUIA U3 MIACTUYHBIX Macc

Tema 2.6. LIBetnas metamnyprus. KoOHCTpYKIMOHHBIE MaTepUalibl HA OCHOBE
LBETHBIX METAJIJIOB U KOMIIO3ULIMOHHBIE MaTEPUAIIBI.

Meramnuueckue Marepuanbl. CTpykTypa, CBOWCTBA W INPUMEHEHUE
IIOMUHUSA, MEU U JIp. [IBETHBIX METAJUIOB B dHEPIreTHKE, CIUIABbl Ha UX OCHOBE.
HoBple MeTammyeckue H  HeMeTauIMdeckne Marepuansl. [lonnmepHsle,
KOMIIO3ULIMOHHBIE MaTepraIbl (KM). Knaccuduxkanus, KpUTEpUH
koHCcTpyupoBanuss KM. JlucnepcHO-ynpo4YHEHHbIE W BOJOKHHCTbIE KM.
Komno3utsl Ha OCHOBE MeETauIOB M mojauMmepoB. OOmacTM NpPUMEHEHUS
KOMITO3HUTOB.

Pa3znen 3. DieKTpPOTEXHUUECKUE MAaTepHUaIbI.

Tema 3.1. [IpoBOIHUKY, TOJIYIIPOBOAHUKH U TUDJIEKTPUKH.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
JlaHHbIM BU pabOThl HE NPEYCMOTPEH YUE€OHBIM IUIAHOM

3.5. TemaTuuecknii IjiaH JadOPATOPHBIX padoT
1. Kpucrannuzanus MeTawuioB U COJIEH.



2. Metannorpa@uueckuii METo1 UCCIIEOBAHMS

3. HcnpiTanue MaTepraioB Ha PaCTsKEHUE U CKATUE

4. VctipITaHWE MaTepUaIoB HA yIApHYIO BA3KOCTh U ONPEIEICHUE TBEPIOCTH
CILJIABOB

5. lmarpamma Fe-C u cTpyKTypa *Kene30yTIepOaUCThIX CIUIABOB.

6. OcHOBHBIE BHJIBI TEPMUYECKON 0OPaOOTKHU yIIepOAUCTHIX CTalel. 3akamka
Y OTILYCK CTaJIU

/. VI3aMepeHue yAEIBHOIO CONPOTUBJICHUS MPOBOJHUKOB. M3yueHue
TEeMIIepaTypHOH 3aBUCUMOCTH CONIPOTUBIICHHUS ITPOBOIHUKOB M PE3UCTOPOB
8. N3yuenue TeMIlepaTypHOH 3aBUCUMOCTH CONPOTHUBJICHUS

HOHYHpOBOHHHKOB.:KOHT&KTHHE ABJICHUA B IIOJIYIIPOBOIHHUKAX H 6apbepHmﬁ

dboToaddext

9. U3MepeHne OUAIEKTPUUECKON MPOHUIIAEMOCTH M yIJla JTUAIEKTPUUYECKUX
IIOTEPH TBEPABIX TUIIEKTPUKOB

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlanHbIi BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM ILIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OrneHuBaHUE PE3yJIbTaTOB OOYYCHHUS IO JHUCHUIUIMHE OCYIISCTBIISCTCS B
paMKax TEKYIIEro KOHTPOJII M IMPOMEKYTOYHOW ATTECTAIMH, ITPOBOAMMEBIX IT0
oabHO-periTuHroBoit cucreme (bPC).

[ITkana OLEHKU pe3yJIbTaTOB 00YUYEHHMSI 110 TUCHUILIMHE:

YpoBeHb chopMUpPOBAaHHOCTH
WHINKATOpa KOMIIETEHIIMH

o o Hmxe o
Bricokuii Cpennuii Hwuzkuit
3araHu- CpEIHETO
Kozn Kox POBaHHBIC o7 85 510 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | MHIMKATOpa pe3yabTaThI
TEHIUH | KOMIIETEHIIUU | OOyUYEHHUs 10 Illxanma oneHnBaHUs
WCIUILINH HEYIOB-
AUCH € YAOBJICT- YA
OTJINYHO XOopouio JICTBOPU-
BOPUTEIBHO
TCJIBHO
3a4YTCHO HEC 3a4TCHO
3HATh:
(dbusuko- B nomrom | C merpyOsI- | He B momHoMm|  He 3naer
XUMUYECKUE o0bemMe | Mu ommoOKa-|  oObeMe busuKo-
OCHOBBI CTPOCHHS 3HAET MH U HEZIO- 3HAET XUMHYECKHE
OIIK-1 | OIIK-1.2 U CBOMCTBA ¢bu3uKo- yeraMu duzuKo- OCHOBBI
MATepHAJIOB, | XUMUYECKUE 3HAeT XUMHUYECKUE| CTPOCHUS 1
3aKOHOMEPHOCTH | OCHOBBI | (DMBUKO-XH-| OCHOBBI CBOMCTBa
VX U3MEHEHHS | CTPOCHMSI M | MHUYECKHE | CTPOCHHUA M | MAaTEpUAJIOB,
o] AeliCTBHEM CBOICTBa OCHOBBI CBOICTBA | 3aKOHOMEPH




BHEIITHUX MaTepuasioB,| CTPOCHHUS U | MAaTEPUAJIOB,|  OCTH UX
(akTOpOB, TUIIBI M 3aKOHOMEPH| CBOICTBAa | 3aKOHOMEPH | NW3MEHEHUS
MapKu OCTU MX | MaTepualioB,  OCTU UX oz
KOHCTPYKLIMOHHBI| M3MEHEHHUS | 3aKOHOMEPH| W3MEHEHHMs | JelicTBHEM
X MaTepuaoB 1ojt OCTH UX 1oz BHEIIHUX
NeificTBUeM | M3MEHEeHus | JeiicTBueM | (hakTopoB,
BHEIIHUX 1ojt BHEIIHUX THITBI 1
(dakTopoB, | AedcTBueM | (akToOpoB, MapKu
THITBI U BHEIIHUX THIIBI 1 | KOHCTPYKIIM
MapKu (akTopos, MapKu OHHBIX
KOHCTpPYKLIH | THUITBI ¥ Map-| KOHCTPYKLIM | MATEPHAIIOB
OHHBIX K1 OHHBIX
MaTepualioB| KOHCTPYK- | MarepuasioB
IIMOHHBIX
MaTepuaoB
YMETB!
CpobogHo | Ymeerc Ymeerc | Heymeer
0e3 ommOoK | HerpyObIMU | HETPYOBIMH | OCYILIECTBIIS
yMeeT | omMOKamMH u| OIIMOKaMH U Tb
OCYILIECTB- | HEZJ0UETa-MH| HeJJOUETa-MH| 0O0OCHOBAHH
JSITh OCYUIECTBJISI| OCYLIECTBIISI| blIil BBIOO
OCYILIECTBIIATh i i p
. | obocHOBaH- Th Th MaTepuaos,
000CHOBaHHBII .
55160 HBII BBIOOp | 0O0OCHOBAaHH | OOOCHOBaHH | CPEJICTB U
P MaTepuasioB,| bIid BEIOOp | bIid BEIOOP | METONIOB UX
MaTepHaJoB,
CPENCTE H CPEICTB M | MAaTEpPHAIIOB,| MATEPHAIIOB,| HCCIICIOBAH
p METO/IOB MX | CPEICTBH | CpEICTB U usl Ha
METOOB UX
MCCIIEIOBAaHH METOIOB MIX | METO/IOB IX | OCHOBE
UCCIIEIOBaHMS Ha
sl HA OCHOBE | NCCJIE€/I0BAaH UCCIIEI0BaHY  aHAIIN3a
OCHOBE aHAJIN3a .
. aHaNM3a | s HA OCHOBE| 51 HA OCHOBE| YCIIOBHH
yCIOBUH .
YCIIOBUI aHanm3a aHanM3a | HKCIUTyarail
KCILTyaTatH, SKCIUIyaTaly CJIOBUI CJIOBUI 15071
JKOJIOTUYECKUX U Ty Y Y ’
H, HKCIUTyaTaly| SKCIUTyaTaly| 3K0JI0rHyec
HKOHOMHYECKUX
HKOJIOTUYECK u, ", KUX U
¢akTopoB
UX U HKOJIOTMYECK| HKOJIOTNYECK| SKOHOMHUUEC
HKOHOMHYEC UX U UX U KUX
KUX HKOHOMHUEC| SIKOHOMHYEC| (hakTOpoB
(haxTopoB KHUX KHX
¢akTopoB | (akTOpoB
BJIAJICTh:
IIponemonct| Mmeror Nwmeer He
PpHUpOBaHbBI MECTO | MUHUMAJIBH | IPOJIEMOHCT
BCE OLIMOKU M | BIi HAOOp | PUPOBAHBI
HaBBIKAMU OCHOBHBIE | HEIOYETHI B| BIAJICHUSI | OCHOBHBIE
BbIOOpa HaBBIKU HAaBBIKAX | HABBIKAMHM | HABBIKU
MaTepHaJIOB U BbIOOpa BbIOOpa BBIOOpA BbIOOpa
Ha3HAYEHUS UX | MaTepuasioB| MaTepUasioB| MaTepUasiOB | MaTepUaIoB
00paboTku u u u u
Ha3HaueHWs | HA3HAUCHUs | HA3HAUCHUs | HA3HAUCHUS
ux ux ux ux
00paboTku | 00paboTKu | 00pabOTKU | 00pPabOTKU




OuieHOYHBIE MaTepUayibl Uil TPOBEACHUS TEKYUIEro KOHTPOJS U
IPOMEXKYTOUHOM aTTectanuu npuBeneHsl B [Ipunoxkennn x pabodeit mporpamme
JIUCIATIJIMHBI.

[TonHBIN KOMIUIEKT 3alaHUl ¥ MaTEPHAIIOB, HEOOXOAMUMBIX ISl OTICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO0 AUCIHUILIMHE, XPaHUTCS Ha Kadeape pa3padoTunka.

5. Y4eOHO-MeTOoIMYecKoe U HH(PpOPMALIMOHHOE o0ecTieueHHe JUCHMIIIMHbBI
5.1. YueOHO-MeTOANUYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTEpaTypa

1. MarepuanoBeaeHre W TEXHOJOTHUS KOHCTPYKIIMOHHBIX MaTEpHUAJIOB :
yueOnuk aisa By3oB / C.H.Konecos, N.C.Kosnecos. - 2-e u3., nepepad. u om. - M.
: Bercm. mk., 2008. - 535 c. : mn. - ISBN 978-5-06-005950-2.

2. MarepuanoBeaeHue. TeXHOI0THs KOHCTPYKIIMOHHBIX MaTEPUAJIOB : y4eo.
nocobue st By30B / moj pea. B. C. Uepennuuenko. - 3-e usf., crep. - M. : Omera
- JI, 2007. - 752 c. : un. - (Beiciiee Texnuueckoe obpazoBanue). - ISBN 978-5-
370-00221-2.

3. DIeKTpOoTeXHWYECKOe MaTepHhayioBe/eHne: ydeOHoe mocodbme / A. E.
CyxapaukoB. - Kazanp: KI'DY, 2019. - 180 c., 2734 K6. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html.

5.1.2. JlonoHUTENbHAS TUTEpaTypa

1.  KoHCTpyKIIMOHHOE MaTepuayioBe/ieHre :  ydyeOHOoe  mocobue 1o
nuctutinHe "Marepuanosenenne” / A. E. Cyxapuukos. - Kazans : KI'QY, 2018. -
199 c., 4090 K6. - URL.: https://lib.kgeu.ru/irbis64r_plus/index.html.

2. Marepuanosenenue. TeXHOTOTHS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB
npaktukym / O. C. Cupotkun, A. E. byatusn, P. O. Cupotkun. - Kazans : KI'DY,

2022. - 130 c.
5.2. MudopmanuonHoe odecrnevyeHue

5.2.1. DeKTpOHHBIC U HHTEPHET-PECYPCHI

BupryansHas abopaTopus 1mo https://Ims.kgeu.ru/course/view.ph
MaTePHATIOBEICHHUIO p?id=2790
BBenenune B MaTepraIoOBEICHIE https://openedu.ru/course/misis/MATSC1/

5.2.2. Tlpodeccuonanbabie 0a3pl AaHHBIX /| MHG)OpMaIMOHHO-CIIPaBOYHBIC
CUCTEMBbI

1 Nano nano.nature.com

2 IInmardopma SpringerLink www.link.springer.com

3 SpringerMaterials www.materials.springer.com
4 KubGepJlennHka B https://cyberleninka.ru/

5.2.3. JIunieH3MOHHOE W  CBOOOJIHO PACHpPOCTPAHIEMOE TPOTPAMMHOE
oOecrieueHne AUCIIUTUIMHBI



PexBu3uThI
Ne | HammeHoBaHME IPOrPaMMHOIO
Onucanue IOJITBEPK TAIOLINX
n/m o0ecrnieueHus
JOKYMEHTOB
KoMruiekc KoMnbIOTepHBIX Kowmrieke Tpenaxepos o
P POHENED 000 "Uudorex" Ne21/19
1 MMUTAIMOHHBIX TPEHAXKEPOB TE€Me COMPOTUBIICHUS
" " Hewuckn. npaso. beccpouno
ConpoTuBieHne MaTEPUAJIOB MaTepUasoB
Komrekc koMIbOTEpHBIX
P Kommexe tpenaxkepos no | OOO "Undorex" Ne21/19
2 MMUTALMOHHBIX TPEHAKEPOB
" " TeMme Marepuanosenenne |Heuckil. npaso. beccpouno
MarepuanoseneHnue
I1O nns 3ddhexkTuBHOTO
. . CBoOoHAs JTULIEH3US
3 LMS Moodle OHJIAMH-B3aUMOJCUCTBUS
Hewuckn. mpaBo. beccpouno
IpenoaaBatess U CTyJAeHTa

6. MaTepuaJIbHO-TeXHHYECKOE O0ecneyeHUue JUCITUTTIMHBI

HaunmenoBanue Buna

HaumenoBanwne yuebHOi

y4eOHOU PabOTHI ayIUTOpHH, [lepeuens HEoOX0MUMOTO 000OPYIOBAHUS U
CIIELUAIN3UPOBAaHHON TEXHUYECKUX CPEICTB O0YUCHHUS
naboparopuu
Jlexun YueOHast ayTUTOPHS IS Crennanu3upoBaHHAS yaeOHas Me0ers,
NPOBEACHHUS 3aHATHI TEXHUYECKUE CpecTBAa O0yUeHus, ciayKalue It
JIEKIIMOHHOTI'0 THIIA mpejacTaBieHuss — ydyeOHoi — uHpopManuu
OonbiIoN  ayauTtopuu  (MyJIbTHUMEIUNHBIN
MPOEKTOpP, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 00OpyAOBaHUE, y4eOHO-
HATJIsTHBIE TOCOOUS
JIabopaTtopHbie VYueOHast 1abopaTopust Crnenmani3upoBaHHOE n1abopaTopHOe
paboThI «MeramoBenenus», A-217 | obopynoBanue 10 mnpoduio  jabopaTopuu:
Jocka  ayauTopHas; MYJIbTUMEAUNHBINA
9KpaH; MpPoekTop; MOHOOJoK (15 mT.);

OMHOKYJISIPHBI MUKPOCKOI; MUKPOCKPHHED;

KaMmepa mu@poBas K  OMHOKYJISPHOMY
MHUKpPOCKOITy; Habop MeTaiorpaduyeckux
0o0pa3loB, KOMIUIEKT IIAKaTOB: IIpaBUIIa

KOHLIEHTPAallUd M OTPE3KOB, HCIBITAHHUSA Ha
YAApHBIA W30, UCTIBITAHUS HA PaCTSXKEHUE
(3 mT.), TMarpaMMa yCJIOBHBIX HalpsOHKEHUH,
u3MepeHue  TBepAoctd 1o  Poksemiy,
u3Mepenue TBEpaocTu no bpunemno

YyeOHnas naboparopus
«MarepuanoseneHus», A-210

Crienuanu3upoBaHHOe naboparopHoe
obopymoBanue 10 TPOPWIIO  JTabopaTOpHUU:
JlaGoparopHbiii  CTON;  3JIEKTPOHArpEeBaTElb

CHOJI-1; neus nabopatopuas IKIIC; npoexTop,
9KpaH; KOMIUIEKC «MOOHUIBHBIA MEHEIKep»;
Metajiorpaduyeckuii  Mukpockon ~ MUM-7;
MHUKPOCKOIl OMHAaKyJSIpHBIA (5 mIT.); OTpe3Hon
CTaHOK;  MHKPOCKON  MeTaJIorpaduyecKuii;
I OBAIBHO-IIOIUPOBATIbHBIN CTaHOK
JBYXJUCKOBBI C MPWKUMHBIMH  KOJIBLIAMH;
KOMIUIEKTBl JJISl BBIOJHEHHUS J1a0OpaTOPHBIX
pabotr (2 miT.); CTalMOHAPHBIA TBEPIOMEpP TIO




Poxseny (2 mit.); KOMIJIEKT 00pa3uoB (6 1mT.)

Kommerorepnsiii knace ¢ |Cnenuanu3upoBanHas yuyeOHas mebenb Ha 30
BbIxoziom B MuTepreT B-600a [nocagounsix mect, 30 KOMIIBIOTEPOB, TEXHH-
YecKue cpeAcTBa 00ydeHHs] (MyJIbTUMEIHii-
HBI POEKTOP, KOMITBIOTEP (HOYTOYK), SKpaH),
BUJICOKaMEphl, IPOrpaMMHOE 0OecreyeHue

CaMmocTosTenbHast KoMIbroTepHbIi Ki1acc ¢ Crennanu3upoBanHasi yaeOHas medens Ha 30
pabora BbIxoziom B MuTepuer B-600a | mocamounsix  mecr, 30  KOMIILIOTEPOB,
TEXHUYECKUE CpencTBa o0ydeHus

(MyJIbTUME-TUIHBIA TPOCKTOpP, KOMIIBIOTEP

(HOYTOYK), JKpaH), BUJICOKaMEpHI,

IMPpOrpaMMHOC obecneueHue

Crenpanu3upoBaHHas MeOelb, KOMITbIOTEPHAs
TEXHHKA C BO3MOYKHOCTBIO BBIX0/1a B
WNuTepuer u obecneuenuem noctymna B DMOC,
9KpaH, MyJIbTUMEIUHHBINA TIPOEKTOP,
IporpaMMHOE 00ecIiedeHHe

YuTansHbIN 321
OuOIMOTEKA

7. OCO0eHHOCTH OPraHu3aIUN 00Pa30BATEIbLHOM 1eATEeJIbHOCTH ISl JIUIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTSMU 3I0POBbS U MHBAJIU/I0B

Jlumia ¢ orpaHMYEeHHBIMH BO3MOXKHOCTSAMHU 3710poBbsi (OB3) u wuHBamuiBI
UMEIOT BO3MOYKHOCTh OECHPEMITCTBEHHO IepeMeIIaTbcss U3 OJIHOTO  y4eOHO-
71a060PaTOPHOTO KOpITyca B IPYTOM, TOTHATHCSA Ha BCE ATAXH yU4eOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMAThCSI B YUCOHBIX W MHBIX MOMEIICHUSIX C YYETOM OCOOECHHOCTEH
TICUXO(DU3UIECKOTO PA3BUTHS M COCTOSIHUS 3JI0POBBSI.

Jns oOyuenus naun ¢ OB3 u MHBaIMAOB, MMEIOIMX HAPYIICHUS OMOPHO-
JIBUTATEJILHOTO ammapara, 00ecreyeHbl YCI0BUS OECIPENITCTBEHHOTO JOCTYMa BO
BCce yueOHble momenneHus. MHadopManus o crieruanbHbIX YCIOBUSIX, CO3IaHHBIX
st oOyvaronuxes ¢ OB3 ¥ MHBanuaoOB, pa3MellleHa Ha CaiTe YHUBEpPCUTETA
www//kgeu.ru. HWmeercs BO3MOXHOCTH OKa3aHUS TEXHUYECKOW  MOMOIIHA
aCCHCTEHTOM, a TaKkKe YCIyT CypJIONePEeBOAUYUKOB U TU(IIOCYPIOTIEPEBOTUNKOB.

Jns amantaumu K Bochnpusthro Juuamu ¢ OB3 u uHBampamu ¢
HapyIICHHBIM CJIYXOM CIIPaBOYHOI0, Y4e€OHOTO MaTepHana IO JUCIUILINHE
00eCIeunBaIOTCS CICTYIONTUE YCIOBUS:

- I JIy4dlled OpUEeHTalluh B ayJAUTOPUM, MPUMEHSIIOTCS CHTHAJIbI
OTIOBEIIICHUS O HayaJie U KOHIIEC 3aHATHS (CJIOBO «3BOHOK» IHUILIETCS HA JIOCKE);

- BHUMaHUE C1a00CHBIIIAIIero o0yJaronierocss MPUBIEKACTCS I€1aroromMm
KECTOM (Ha IJIeHO KIaJAEeTCs PyKa, OCYILLECTBIISIETCS HEPE3KOE MOXJIONBIBAHHKE);

- pa3roBapuBas C OOy4YaroIIUMCS, MeJarornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU MPEITIOKEHUSIMH, 0OeCleunBas BO3MOXKHOCTH
YTEHUS 10 Ty0am.

Komnencanus 3aTpyJHEHUM pPEUEBOr0 W HHTEIUICKTYaJIbHOTO Pa3BUTHUS
C1abOCIBIIIAIIMX 00yYarOUIUXCS TPOBOAUTCS ITyTEM:

- UCIIOJIb30BAHMS CXEM, AUarpaMm, pUCyHKOB, KOMITBIOTEPHBIX MPE3CHTAIAN
C TUMNEPCChUIKAMU, KOMMEHTHUPYIOIIUMH OT/IeIbHbIE KOMIIOHEHThI H300payKEHUS;

- PETYJSIPHOTO TPUMEHEHUS YIpaXHEHUH Ha Tpaduueckoe BBIICICHUE
CYIIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHUN;



http://www.kgeu.ru/

- oOecrieueHHs] BO3MOXXHOCTU JUIsl OOYy4arolIerocsi MOJYyYHUTh aJIPECHYIO
KOHCYJIBTAIIHIO 110 AJIEKTPOHHOM MOYTE M0 MEPE HEOOXOAUMOCTH.

Jna anmantamuu K Bocmpusituio junamu ¢ OB3 u uHBanmumamu ¢
HApYIICHUSAMU 3PEHUSI CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepHaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTeNbHOM  MpOrpaMMOM  TO  BBIOpAaHHOMY
HAIPaBJIEHUIO MOJITOTOBKH, 00ECTIEUNBAIOTCS CIEAYIOUINE YCIOBUS:

- BeJleTcsl ajanTtanus o(QUIMaIbHOTO caiiTa B cet MHTepHET ¢ ydeTrom
O0COOBIX TMOTPEOHOCTEH WHBAIUIOB MO 3PEHUIO, OOECIEUYMBAETCS HaJIUYHE
KpynHOUIPpU(TOBOM CipaBOYHON MHPOPMAIIUU O PACTIUCAHUN YUEOHBIX 3aHSATUH;

- IEIarOrM4ecKuii  pabOTHHUK, €ro coOeceIHUK (Mpu HEO0OXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATHUU, MPEJCTABIAIOTCS OOYYaAOMIMMCS, TPH 3TOM
KaXKIbIH pa3 Ha3bIBAETCS TOT, K KOMY IE€Jarornyeckuii paboTHUK oOpaniaercs;

- IENCTBUS, JKECThI, NEPEMEILEHHS e1aroTHYecKoro paboTHIUKAa KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHQOpMalMs MpeAocTaBigeTcd KpynHeM mmpudrom (ot 18
MYHKTOB), TOTQJIHHO O3BYyUHBAETCS;

- o0ecreunBaeTCcs HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIOJB30BaTh KOMIIBIOTEPHI BO BpEMS
3aHSATUN U MPABO 3aUCU 00BSICHEHU Ha TUKTO(DOH (110 JKEJIAHUIO0 00YUYaroITUXCs).

Popma TMpOBEIEHHsS] TEKyIIEW W NPOMEXKYTOYHOM aTTeCTaluu IS
oOyuatomuxcs ¢ OB3 u uHBanua0B onpeneisiercs neJjarornieckuM paboTHUKOM B
COOTBETCTBHUH C y4eOHbIM T1aHoM. [Ipu HeoOxomumocTu obyyvaroremycs ¢ OB3,
UHBAJIMIY C YYETOM HUX HHIUBUAYaJIbHBIX IMCUXO(PHU3NUYECKHUX OCOOECHHOCTEH
JTAeTCsl BO3MOYKHOCTD ITPOUTH MPOMEKYTOUHYIO aTTECTALIMIO YCTHO, MMCbMEHHO Ha
OymMmare, MUCbMEHHO Ha KoMmmbloTepe, B (GOpMe TECTUPOBAHUS U T.M., JIHOO
IPEIOCTABIISIETCS AOMOJHUTEIBHOE BPEeMs JUIsl TOATOTOBKH OTBETA.

8. MeToauueckue pPeKoOMeH AN i) § npenoaasaresen no
OPraHM3alui BOCIIUTATEIbHON Pa0d0ThI ¢ 00Yy4AIOIIIUMHUCH.

Meroanueckoe oOecriedeHue Tmporecca BOCIUTAHUS — OOYYArOIIUXCS
BBICTYIACT OJHUM U3 OTPEICAIOMUX (aKTOPOB BHICOKOTO KauecTBa 00Opa30BaHUSI.
[IpenonaBarens By3a, JHEMOHCTPUPYS BBICOKHH MpO(ECCHOHAIN3M, 3PYAHIIHIO,
YETKYI0 TPKIAHCKYIO TIIO3WMINI0, CaMOJHMCIMIUIMHY, TBOPYECKHH TOIXOJ B
pemieHnd TpPOQEeCCHOHATIBHBIX 3aJa4, B XOJleé 00pa3oBaTelIbHOrO TMpoIlecca
crocoOCTBYET (hOPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuy IUCHUILIMHBI TPEMOJABATEh MOXET HCIOJIb30BaTh
CJIETYIOITHE METOIbI BOCTIUTATEIbHON PaOOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, JUCIYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, MPUMEP, CAMOKOHTPOJIb, paccka3, COBET,
yOexXIeHre u ap.);

- METOJbI OpPTaHMU3AIUHU ACATEIHPHOCTH U (DOPMUPOBAHHUS OIBITA TTOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, MEeAArornyeckoe TpeOdoBaHME, MOPYUCHUE,
puydYeHne, Co3aHNe BOCTIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIPOKHEHHE, U JP.);



- METOJbl MOTHUBALIUU AEATEIBbHOCTU U NOBeAEHUs (000peHHE, MOOIIPEHHE
COLIMAJIBHOM AaKTMBHOCTH, IIOPUL@HUE, CO3JaHUE CUTyalud YyCIexa, CO3LAHHE
CUTYALMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipn peanuzanyy JOUCHMIUIMHBL IIPENOAABATENb JOJDKEH YYUTBHIBATH
CJIEYIOLME HAIIPABJICHUS BOCIIUTATEIILHON ACSATCIBHOCTH:

I padsicoanckoe u nampuomuueckoe ocnumanue:

- hopmupoBaHue y 0Oy4YaroIMXCsl IEJIOCTHOIO MHPOBO33PEHUS, POCCHICKOM
UJIEHTUYHOCTH, YBaKEHUS K CBOEH ceMbe, OOILIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOILIECTBE JyXOBHO-HPABCTBEHHBIM U  COLMOKYJIBTYPHBIM LIEHHOCTSIM, K
HALIMOHAJIBHOMY, KYJBTYPHOMY M HMCTOPUYECKOMY HACIIENUIO, (POPMHUpPOBAHHUE
CTPEMJICHHS K €I0 COXPAHEHUIO U Pa3BUTHIO;

- popmupoBaHue 'y OOydYarOIIMXCS AKTHMBHOW TPaKIAHCKOW  IMO3UIHH,
OCHOBAHHOM Ha TPAJMLIMOHHBIX KYJIBTYPHBIX, JyXOBHBIX U HPaBCTBEHHBIX LIEHHOCTSX
POCCHICKOro OOIIECTBA, JUIs MOBBILIEHUS CIIOCOOHOCTU OTBETCTBEHHO PEATM30BbIBATH
CBOM KOHCTUTYLIMOHHBIE ITPaBa U 00s3aHHOCTH;

- pa3BUTUE TPABOBOM M  TMOJUTUYECKOM KYJIbTYpbl OOy4YarOMIMXCA,
pacmMpeHrne KOHCTPYKTUBHOIO y4acCTHsl B NMPUHATHH PELICHHUM, 3aTParvuBaroIINX
UX TpaBa M MHTEPECHl, B TOM YHUCJIE B PA3IMYHBIX (hOpMax CaMOOPraHHU3aluH,
caMOyIpaBJieHus1, OOLIECTBEHHO-3HAYUMOM I€ATEIbHOCTH;

- popMHUpOBaHME MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOIIUMX  IPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHodoOuwu,
JUCKPUMHUHALIMM 110 COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM
IpU3HAKaM, MEXITHUYECKOM M MEXKOH(PECCHOHAIbHON HETEPIHUMOCTH, JPYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJIICHUSM.

Llyxoeno-npascmeennoe socnumanue:

- BOCIIMTAaHWE YYBCTBA JOCTOMHCTBA, YECTM U YECTHOCTH, COBECTIIMBOCTH,
YBAKEHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMUpOBaHUE TPUHUMUIIOB KOJUIEKTUBH3MA U COJIMJIAPHOCTH, JyXa
MUJIOCEpAUsl U COCTPaJaHus, MPUBBIYKA 3a00TUTHCSA O JIIOASX, HAXOISAIIMXCS B
TPYAHOU )KU3HEHHOU CUTYALINH;

- popMUpOBaHUE CONMAAPHOCTH M YYBCTBA COLIMAIBHOM OTBETCTBEHHOCTHU
[0 OTHOLICHHID K JIIOASIM C OTFPAaHWUYECHHBIMM BO3MOYKHOCTAMH 310POBBS,
IPEOAOJIEHUE IICUXOJOTMYECKUX OapbepoB 1O OTHOLIEHHIO K JIIOJIM C
OTPaHUYECHHBIMHA BO3MOYKHOCTSIMU;

- popMupoBaHHE AMOIMOHATIBHO HACBHIILIEHHOTO M JyXOBHO BO3BBIIIEHHOTO
OTHOUICHUS K MUPY, CIIOCOOHOCTH U YMEHUS IIepeaBaTh APYTUM CBOM 3CTETUUECKUIN
OIIBIT.

KynemypHno-npoceemumensckoe eocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHHBI MUPA;

- popMUpOBaHUE yBaXEHUS K KYJIbTYPHBIM LEHHOCTSIM POJHOTO Tropoja,
Kpasi, CTpaHbl;

- OBBIIIEHUE MO3HABATEIHLHON aKTUBHOCTH O0YYaIOIIMXCA.

Hayuno-obpazosamenvnoe 6ocnumanue:

- popMuUpOBaHUE y 00YUaIOIIKUXCSl HAYYHOT'O MUPOBO33PEHUS;



- hopMHUpOBaHUE YMEHUS MTOTy4YaTh 3HAHNUS;
- popMupoBaHUEe HABBIKOB aHAN3a U CHHTE3a HH(OpMAIUK, B TOM YHCIIE B
npodeccuoHanbHOM 00IaCTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouHble  Marepuaigbl MO  JUCHUIUIMHE, NPEAHA3HAYECHHBI IS
OLICHUBAHUS PE3YyJbTAaTOB OOYUYEHUSI HA COOTBETCTBHE MHIAUKATOPAM JOCTHUKECHUS
KOMITCTCHIUH.

OueHnBaHuE pe3yJbTATOB OOYYEHHS IO JUCHMIUIMHE OCYIIECTBISETCA B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 4
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Paznen 1. « @uzuko-xumuueckue | TK1
15-
OCHOBBI CTPOCHHS MaTEepHAIIOB U 15 | 0-15 30 15-30
HX CBOMCTBa»
Tect unn nucbMeHHBIN OIPOC 15
3amuTa J1abopaTopHOH padOTHI 15
Paznen 2. Texnonoruu | TK2 25-
25 |0-15 25-40
KOHCTPYKIIMOHHBIX MaTEPHAJIOB. 40
Tect nnn nuCbMEHHBIN OIPOC 15
3amura 1abopaTopHON paboTHI 15
[IpakTryeckoe 3a1aHue 10
Paznen 3. DOnexrtporexnuueckue | TK3 15-
P 15 |0-15 15-30
MaTepHaJIbl. 30
Tect nnu nuceMEHHBIN OMPOC 10
3amura 1abopaTopHON paboTHI 5 5
Konrponbnas pabota 10
IIpome:xxyTouHas aTTecTAMA oM 0-45
(Ax3amen)
B nucemenHol (hopme 1o
bop 0-45
ouneram

2. OnieHOYHbIe MATEPUAIBI TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTecTAIUN
[IIkaa oreHKH pe3yabTaTOB O0YUCHHUS 1O AUCITUTUIMHE:

YpoBeHb chOpMUPOBAHHOCTH
3amianu- VMHJIUKATOpa KOMIICTEHIIUU
o o Hmxe o
Koz Kon POBAHHbIC Boicokuit | Cpennunii Husknii
KOMIIe- | MHIMKATOpa pe3yabTaTh CpEJIHETO
TCHUMH | KOMIETCHIMHA | OOYHCHHA 10 |17 85 16 100| ot 70 110 84 | 0T 55 710 69 | 0T 0 110 54
JHUCIUIIMHE
IIxaa oneHUBaHUA




HEY/IOB-

YAOBJET-
OTIIMYHO XOopouro JICTBOPU-
BOPUTCJIILHO
TCJIBHO
3a4YTEHO HE 332YTEHO
3HATh:
B monmaom | C HerpyOsI- | He B momHoMm, He 3Haet
o0beMe | MM omMOKa-|  oObeme (uzmKo-
3HaeT MH 1 HEZI0- 3HAET | XUMHYECKHE
(uzuko- yeTamMu bu3mKo- OCHOBBI
XUMHYECKUE 3HAET | XMMHYECKHE| CTPOCHHUS U
¢buzuko- OCHOBBI | (PU3UKO-XU-| OCHOBBI CBOWCTBA
XMMHAYECKHE | CTPOCHHUS M | MHYECKHE | CTPOCHHUS U | MaTepUasioB,
OCHOBBI CTPOCHHUSI| CBOWCTBA OCHOBBI CBOICTBa | 3aKOHOMEPH
¥ CBOMCTBA | MaTepuasioB,| CTPOCHHUS U | MATEPHUAIIOB,| OCTH X
MaTepUAJIOB, | 3aKOHOMEPH| CBOWCTBA | 3aKOHOMEPH| M3MEHCHUS
3aKOHOMEPHOCTH | OCTH MX | MarepHalioB,| OCTH HX ot
WX U3MCHCHHS | W3MCHCHHS | 3aKOHOMEPH| M3MCHEHUS | JICHCTBHEM
O] IeHCTBHEM TIOJT OCTH UX o1t BHEIIHUX
BHEIITHUX JIeHCTBUEM | M3MEHEHHUs | JeicTBUeM | (DaKTOpOB,
(aKkTOPOB, THIIBI M| BHEIIHUX o1 BHEIIHUX THITBI 1
MapKu (akTopoB, | nIeWcTBHEM | (HaKTOPOB, MapKu
KOHCTPYKIIMOHHBI|  THIIBI U BHEIIHUX THITBI U | KOHCTPYKIIH
X MaTepuayioB MapKu (akTopoB, MapKu OHHBIX
KOHCTPYKITH | TUTIBI U Map-| KOHCTPYKIIM | MATCPHAIIOB
OHHBIX K1 OHHBIX
MareprualioB| KOHCTPYK- | MaTrepHasioB
IIMOHHBIX
MareprualioB
OIK-1 | OIK-1.2 L
YMETh:
CpobogHo | Ymeerc Ymeerc | Heymeer
0e3 oMOOK | HEerpyObIMU | HErpyOBIMH | OCYIIIECTBIIS
yMeeT | OomMOKamMH u| OTMOKaMH 1 Tb
OCYIIECTB- | HEMOYETa-MHU| HEOYETa-MH| 0OOCHOBaHH
JSITh OCYUIECTBJIsI| OCYLIECTBIISI| bl BBIOO
OCYIIECTBIISTh ym ym p
.. | obocHOBaH- Th Th MaTepuaoB,
000CHOBaHHBIH .
BE1Go HBII BBIOOp | 000OCHOBaHH| OOOCHOBAaHH | CpEJICTB U
P MaTepUasioB,| bIid BEIOOP | bIid BEIOOP | METOJIOB HX
MaTepHalIoB,
CPONCTS 1 CPEIICTB M | MAaTEpPHAIIOB,| MATEPHAJIOB,| HCCIIETOBAH
P METO/IOB MX | CPEICTBHU | CpEICTB U usl Ha
METOJIOB MX
MCCIIEIOBaHH| METOIOB MIX | METO/IOB MIX | OCHOBE
WCCIICIOBAaHMS Ha
sl Ha OCHOBE | ICCIIS/TOBAHH FICCIIEIOBaHH  aHAJH3a
OCHOBE aHaJIn3a .
9 aHaNM3a | s HA OCHOBE| 51 HA OCHOBE| YCIIOBHI
YCIOBHI .
YCIIOBUIA aHaJM3a aHaNM3a | AKCIUTyarail
IKCIUTyaTaluH, . .
OKCIUTyaTany| yCJIOBHIA YCIIOBHI U,
HKOJIOTUIECKUX U
u, AKCILTyaTally| SKCILTyaTally| YKOJIOrudec
HKOHOMHYECKUX
HKOJIOTUYECK u, u, KUX U
(dakTopoB
UX U HKOJIOTUYECK| HKOJIOTNYECK| SKOHOMHUUEC
HKOHOMHYEC UX U uX U KHX
KUX HKOHOMHUEC| SKOHOMHUYEC| (hakTOpoB
(haxTopoB KHX KHX
¢akTopoB | (akTopoB

BJIAJIETD:




IIponemonct| Mmeror Nwmeer He
PpHUPOBaHbI MECTO MHHHMAJTBH | TIPOJIEMOHCT
BCE OUIMOKY M | BIi HAOOp | PUPOBAHBI
HaBBIKAMU OCHOBHBIC | HE/IOYETHI B| BJIAJICHUS | OCHOBHBIC
BbIOOpa HaBBIKH HABBIKAX | HABBIKAMU | HABBIKH
MaTepHaJoB U BBIOOpA BBIOOpA BbIOOpA BbIOOpa
Ha3HAYEHUS UX | MaTepUaJiOB| MaTepUAJIOB| MaTepPUATIOB | MaTEpPUAIOB
00paboTku u u u u
Ha3HAUYeHUs | HA3HAUCHUS | HA3HAUCHUSI | HA3HAUCHUS
uX 1704 uxX ux
00paboTku | 00paboTku | 00paboTku | 00paboTKH

OlLleHKa «OTJIMYHO» BBICTABIAETCS 34 BBIINOJHEHUE TECTOBBIX 3aaHMUIl;
MPAKTUYCCKUX 3aJaHUH; KOHTPOJIBHOW padOThI; 3alUTy J1a00PaTOPHBIX B YCTHO-
IIMCbMEHHON ()OpME M OTBETBHI Ha BOIIPOCH dK3aMCHAIMOHHOTrO Oumiera. [lpwm
OTBETE Ha BOIIPOC OMJIeTa JOJHKHO OBITh MPOJEMOHCTPUPOBAHO MTPOYHOE 3HAHUS
OCHOBHBIX TIPOIIECCOB HM3ydYaeMOM IMPEAMETHOH 00JacTH, TUIyOMHA M ITOJIHOTA
PacKpBITUS TEMBI (BOIIPOCA), BIIAJICHIE TEPMUHOJOTHICCKUM aIlliapaToM, YMEHUE
OOBSCHATH CYIIHOCTb, SBJCHHUMH, IPOIECCOB, COOBITHH, JCNIaTh BBIBOABI U
00001IeHMS,
cBOOOIHOE

AdaBaTb AaprymCHTHPOBAHHBIC OTBCTHI,
BJIaACHUC

MIPUBOJUTH TPUMEPHI;

MOHOJIOTHYECKOM PCYbIO, JJOT'MYHOCTD u

IIOCJIEIOBATEIBHOCTh OTBETA;

OlieHKa «XOpOILO0» BBICTABIIACTCS 3a BBINIOJHEHUE TECTOBBIX 3aJaHUM;
MPAKTUYECKUX 3aJIaHUM; KOHTPOJbHOU pabOThI; 3alUTy JaOOPaTOPHBIX B YCTHO-
NMUChbMEHHON (opMe U OTBETHI Ha BOMPOCHl JK3aMEHAIIMOHHOTO Owuiiera.
OrneHuBaeTcs OTBET, OOHAPYKUBAIOIINN MTPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB
U3y4aeMoU IpeIMETHON 00J1aCTH, OTJIMYAETCS TITyOMHOM M TOJIHOTOM PaCKpPhITHS

TCMBI, BJIaACHHUC  TCPMHHOJIOIMYCCKUM  allllapaToOM; YMCHHUC 00BACHATH

CYIIHOCTh, SIBJICHUH, TPOIIECCOB, COOBITHH, JelaTh BBIBOJBI M OOOOIICHUS,
JaBaTh aprYMEHTUPOBAHHBIC OTBETHI, IPUBOIUTE MTPUMEPHI; CBOOOTHOE BIIAJICHHEC

MOHOJIOTUYECKOM PEYbIO, JJOTUYHOCTD u IIOCJICEA0OBATCIIbHOCTD OTBCTA.

JlonyckaeTcst ojiHa — IB€ HETOUYHOCTH B OTBETE.

O]_ICHKa «YAOBJETBOPUTEJIBbHO>» BBICTABJLICTCA 3a BBIIIOJIHCHHEC 34

BBHITIOJITHEHHUE TECTOBBIX 3a/IaHHM; MPAKTUUECKUX 3aJJaHUM; KOHTPOJIHHOU pabOTHI;
3alUTy JTA0OPAaTOPHBIX B YCTHO-TUCBMEHHOW (opMe M OTBETHl Ha BOMPOCHI

sK3aMeHaIMoOHHOro Owiera. OIllEHUBAeTCS OTBET, CBHJICTEILCTBYIONINNA, B

OCHOBHOM, O 3HAaHMM TPOLECCOB H3y4yaeMOHl TNpeIMETHOW 00sacTu,

OTJIMYAIOUIUICSA HEAOCTAaTOYHONW TJIyOMHOW W TIOJHOTOW PACKPBITUS TEMBI;
3HAHMEM OCHOBHBIX BOIIPOCOB TEOpHUH; C€lIab0 CcHPOPMUPOBAHHBIMH HABBIKAMU
aHainu3a  SBJICHUN,  IPOLECCOB,  HEAOCTATOYHBIM

YMECHHUEM JaBaTb

APrYMCHTUPOBAHHBIC OTBCTHI U IIPUBOANTL IIPUMCPBI; HCJOCTATOYHO CBO6OI[HBIM



BJIaJCHUEM MOHOJOTHYECKOMN pPE€UbI0, JOIrMYHOCTBIO M IIOCJIICAOBATCIBbHOCTBIO

OTBCTA. I[OHYCKaCTCH HECKOJILKO OIIIMOOK B COACPIKaHNH OTBCTA.

OneHka «HeyAOBJIETBOPHTEJIBHO» BBICTABISETCS 3a €1a00€ U HEMOIHOE
BBIMIOJTHEHHE TECTOBBIX 3a/IaHUM; MPAKTUYCCKUX 3aJaHMi; KOHTPOJIBbHON padOThI;

3alUTy J1a00paTOPHBIX B YCTHO-TIMCBMEHHOW (QOpMe M OTBETHl Ha BOIPOCHI
HK3aMEHAIMOHHOTO OujeTa.

3. IlepevyeHnb O1IEHOYHBIX CPEICTB

KpaTKaH XApPaKTCPUCTHKA OLCHOYHBIX CPCACTB,

HCIIOJIB3YEMBIX IIPpH

TEKyIlleM KOHTPOJIE€ YCIEeBAEMOCTH U NMPOMEXXYTOUHOH aTTecTanuu o0ydarouierocs
10 JIUCUUILIMHE!

HaumenoBanue
OnucaHue oLEHOYHOTO
OLICHOYHOT'O KpaTkas xapakrepucTuka OIEHOYHOTO CPE/ICTBA cpercTBa
cpeacTsa P

CpenctBo IPOBEPKU MEHUI MPUMEHSITh Kowmriexr

KonTposnbhas pedl poBEp Y p N
aGota (KutP) MOJly4eHHBIC ~ 3HAHUS  JUIS  PEHMICHUS  33Ja4 | KOHTPOJBHBIX 33 aHHM
P OTNPECNIEHHOr0 TUIIA TI0 TEME WIIU Pa3Aey 110 BapUaHTaM
o [Iepeuens 3anannii n

BremonHenne yaboparopHoil  paboThI, 00pabOTKa p

Otuer no . . BOIIPOCOB JIJISI 3AIIUTHI
. pe3yIbTaTOB UCIBITAHUNA, U3MEPEHUI, SKCIIEPUMEHTA. .

nabopaTopHOI nabopaTopHO# paboTHI,

Odopmienue oT4eTa, 3almTa  Pe3ysbTaToB .
pabote (OJIP) . nepeyeHb TpeOoBaHUM K

n1abopaTopHOil pabOTHI 110 OTYETY

OTYETY

CpeAcTBO OILEHKH YMEHHUsS MPUMEHSThH IMOTy4YSHHbBIE

TEOPETUYECKHE 3HAHUS B MPAKTUYCCKOW CHUTYaIIHU.
[IpakTHueckoe Kommuiekt 3anau u

3ananue (I13)

3aI[aHI/IC HAITpaBJICHO Ha OLUCHHWBAHUC KOMHCTCHL{I/Iﬁ
Mo AUCHUIITIMHE, COACPKUT YCTKYIO MHCTPYKIHIO I1O
BBITIOJTHCHUIO NJIK AJITOPUTM ,Z[eI\/’ICTBI/II‘/’I

3aIaHUN

Tecr (Tecr)

Cucrema CTaHJApTU3UPOBAHHBIX 3aJJaHuH,
NO3BOJISIOIIAs aBTOMATHU3UPOBATh poueaypy
U3MEPEHUs YPOBHS 3HAHUN U YMEHMH 00yyaromerocs

KoMmiiekT TeCcTOBBIX
3aIaHUN

4. IlepeyeHb KOHTPOJBHBLIX 3a/JlaHUIl WJIM HHbIe MaTepHuaJbl,
HeoO0XoauMble VISl OLleHKH 3HAHMI, YMEHHIl U HABBIKOB, XapaKTePU3YIOIIUX
Tanbl JOPMUPOBAHUS KOMIIETEHIIM B Mpoiecce 0CBOEHUsI AUCIMTILIHHbI

IIpumep 3a0arnus

Jist Tekymero kourpoJs TK1:
[TpoBepsiemas komnerenius: OINMK-1.2

Otuer no 1adoparopHoii padore (OJIP)
KonTtpoubHbie Bonpocsl K 1abopatopHoii padore Ne 1 « Kpucraanusauus meranioB

H coJiei»

1. IlepeuncnauTe W ONMIIWTE CYHNIECTBEHHBIE XAPAKTEPUCTHUKH KPHUCTALIIUYECKON

CTPYKTYpBHI.

2. DHepreTuyeckue yClaoBUs Mmpoliecca Kpuctaumzauud. [louemy mnpeBpamieHus
IIPOUCXOAT MPU CTPOTO ONPEEIEHHBIX TEMIIEPATypax?
3. Kakumu BHEIIHUMHU YCIIOBUSIMU OTPEACIIAETCS arperaTHOe COCTOSHUE BEIIECTBA?




4. Tlouemy He cCOBHNAAalOT TeopeTHUYeCcKas M  (pakTHyecKkas  TeMIepaTypbl
KpUCTAJIIN3ALUH?

5. Kak BiusieT creneHb NepeoxsIaxaeHus Ha Ipolecc KpUcTaI3auy MeTasuia?

6. UTo Takoe MaKkpo- U MUKpPOaHaIN3?

7. Kakue nedextsl 00HapyKUBAIOTCS P MAKPOAHAJIN3€ U MUKpOaHanu3e?

8. Kak ycTpoen ontruueckuit MUKpOCKOIT?

9. Kak BBISABIISIETCS MUKPOCTPYKTYpa METAIIIIOB?

10. Kak nmoaroraBiuBaeTcsi MUKpOIUTA( AJIst HCCIEI0BAHNUS?

KonTtpoJsbHbie Bonpockl k 1adopaTtopHoii padore Ne 2 «Metannorpaguueckui
MeTO/X MCCJICAOBAHUSD)

1. Yro Takoe Makpo- ¥ MUKPOAHAIN3?

2. Kakue nedexTsl CTpoeHHS MaTepUaloB ONPEACNAIOTCS IPU MaKpOoaHAIHU3Ee W
MUKpoaHanuze?

3. Kak ycTpoeH onTu4ecKkuii MUKpOCKOI?
. Kak BbIsBIIsIETCS MUKPOCTPYKTYpa METaNIOB?
. Kak moarorasnuBaercsa Mukpouuiud ams uccieaoBanus?
. I1o kakuM rpynmnam npou3BOIUTCS Kilaccu(UKaLMs Kene30-yIIepOaUCThIX CIIAaBOB?
. Kakue cTpyKTypHBIE COCTaBISAIOIINE XapaKTEPU3YIOT CTAJIM U UYT'yHbI?
. Kak npotpaBiuBaeTcs nepiutHoe 3epHO?
9. Kak nporpaBnuBaetcs GeppUTHOE 3epHO?
10. Kak mopcunTath copep’aHue yriepoa B J0IBTCKTOMIHON CTaIn?

Jisa Trekymero kourpoJsa TK2:
[TpoBepsemas komnerenius: OINMK-1.2
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KonTpoJsbHbie Bonpocs! Kk J1abopaTopHoi padore Ne 3 «cnbiTaHue MaTepHaIoB Ha
pacTsi’keHHe U CKaTHe»

1. Yro Ha3bIBaeTCs MpEIeIOM TEKYUECTH U MpeAesIoM MPOYHOCTH MaTepuana’?

2. Kakne MexaHMYeCKHMe CBOMCTBA MaTepualla MOXHO OIPENeNUTh TI0 Jharpamme
pacTskeHus?

3. Ha kakoii ucnsITaTeIbHON MAaIlliHE BIMOIHICTCS padoTa?

4. Kaxoit npumensiercst oopazen?

5. Kak npoBoauTcs HyneBast IMHUS U OCH KOOPJAUHAT Ha JUarpaMMe pacTsLKeHUs?

6. Kak omnpenenstoT mpeaen TEKy4eCTH, €CIM Ha JuarpaMMe pacTsKEHHS HMEeeTCs
Y4YacTOK, MapaJljiebHbIA OCH YIJIMHEHUS?

7.1lo xakoll BeJWYMHE OTHOCUTEIBHOIO OCTATOYHOTO YAJUHEHUS OIpPEneistoT
YCIIOBHBIN MPEIET TEKYUECTH?

8. Kak ompenensroT yCIIOBHBIH Mpees TeKy4ecTH 110 IuarpaMMe pacTsHKeHUs ?

9. Ha kakyro miom@aap cedyeHHs oOpaslia HYXKHO JeTUTh MaKCHUMalbHYIO Harpysky,
KOTOPYIO BBIJEp>Kal 00pasell 10 pa3pyLIeHHs], IPU ONpeIeTIeHUN Ipeiena MPoYyHOCTH ?

10. /Ing Kakoro y4acTka AuarpaMMbl pacTsKEHHsI CIIpaBeUInB 3akoH ['yka?

11. Kak uW3MEHSAIOTCS CBOWCTBA MaTepHayia, €CId OH TOJBEpPrajics MpeaBapUTEIbHON
BBITSDKKE 3a MPEAEI TEKyUECTH?

12. Kakme MexaHHYECKHE XapaKTepUCTUKHM MOYKHO OIPENEIUTh IPU HCHBITAHUU
IUTACTUYHBIX MaTEpUAJIOB Ha CKaTHE?

13. Kakue MexaHn4YecKre XapaKTepUCTUKH MOXKHO ONPEAETUTh IPU UCIBITAHUU XPYTIKUX
MaTepuasoB Ha cxarue?

14 Jlns kakux MaTepHalioB HCTBITAHWE HAa CKAaTHE MMEET OOJBIIOe MPAKTHUYECKOE
3HaueHue?

KonTpoJsbHbIe Bonpocsk! Kk JadopaTopHoii padore Ne 4 « cnbiTaHHe MaTepHAIOB Ha
YAApHYI0 BA3KOCTh U ONpe/iejieHHe TBePAOCTH CIIaBOB»



. Uro Takoe pabora ynapa?
. Uro Takoe ynapHast BI3KOCTb?
. UeM BbI3BaHa HEOOXOAUMOCTH MPOBEICHUS UCIIBITAHUN Ha yIapHBIA H3ru0?
. Ponib Hagpesa B 0Opasniax npu UCHBITAHUSAX MAaTEPUATIOB HA yIapHBINA U3THO.
. Kakue Bunp1 Haape3oB B oOpa3nax npemxycmarpuBaet ['OCT?
. Jaiite mpumep o0o3HaUeHUs pabOTHI yapa.
. Kak o6o3Hauaercs ynapHas BSI3KOCTh?
. B kakux ciyyasx He yKa3bIBarOTCs IUQPPHI B 0003HAYCHUH YIAPHOH BS3KOCTH?
9. YCTpOiCTBO M IPUHLIUI ACUCTBUS MAITHUKOBOI'O KOIIpa.
10. [Topsinok mpoBeIeHUs UCIIBITAHUSI MaTEPUAIOB HA YAAPHYIO BSI3KOCTb.
11. YUto noHMMarOT O TBEPAOCThIO MaTepuaia?
12. Ha3BaTh JOCTOMHCTBA UCIIBITAHUN HA TBEPAOCTb.
13. Ha3BaTh OCHOBHBIE CITIOCOOBI OMPEIeNICHUs] TBEPIOCTH MaTEPHAIIOB.
14.YTo Takoe MHAEHTOPHI, U3 KAaKUX MAaTEPUAJIOB OHU BBITTOIHSIOTCS?
15. Ha3Batp TpeboBaHus, IPEABSABISAEMBIE K UCIIBITYEMON MOBEPXHOCTH 00pa3la U K ero
TOJILIMHE.
16. Kakoit meToa onpe/eneHus TBEPAOCTH CIeAyeT UCIIONb30BaTh sl TaATYHU U OpOH3
17. Kakoit MmeTon omnpeiesieHust TBEPIOCTH CIIEIYET UCIIOJIb30BATh ISl 3aKAJICHHOW CTaln
Mapku HIX15.

0NN KW~

IIpumepsl npakTHYecKux 3aganui ais TK2:

1. Teopernueckas Temneparypa miaasieHus cBuHua 327°C. K Hayaiy KpUCTaJUIM3aLHUU
KUK Metait nepeoxianuau a0 200°C. UeMy paBHa CTeIEHb IEPEOXITAKICHUS

2. Temneparypa kpuctamumzamuu meaun 1090°C. OguH cIMTOK MeAu 3aTBEpAEBal C
nepeoxiaxaenuem 100°C, npyroit - 500°C. 3apucoBaH, 00pa30BaBIIYIOCS CTPYKTYPY CIUTKA U
OOBSICHUTB PE3yJbTaT.

3. HeoOGxonumMo 3amMepuTh TBEPAOCTh Y 00pa3loB M3 MATKOTO aJIIOMUHUEBOTO CILIaBa U
TBEpJIOW 3aKajeHHOH cranu. Kakue MeTo/pl 3amepa TBEpAOCTH JOJKHBI OBITh PEKOMEHI0BaHbI
JUTSI 9TOTO U TTo4Yemy?

4. Jlns BHOBb CO3JAaHHOTO METAJUIMYECKOTO CIJlaBa HEOOXOJUMO  OIpeNeIUTh
XapaKTePUCTUKU MPOYHOCTH U IUIACTUYHOCTH. Kakol MeToJ MCHbITaHWH Bbl PEKOMEHIYETe U
KaK IIPOBOJIUTCS ONPENETICHUE dTUX CBOMCTB?

5.Yto mpoucxoautr B cTpykType ctanu ¢ 3,6 %C npu oxXJaXkIeHUM B €ro MHTEpBaje
temneparyp mexay JuauamMu ECF u PSK nuarpammsi?

6. Kakue (a3bl 1 CTpyKTypHBIE COCTaBIIAIONINE MOXKHO NOIy4uHTh B ciuiase € 0.01 % mpu
ero oxnaxaeHuu ot 1550°C no xomHatHO# TemmnepaTypsl? Kakue ¢a3oBble mpeBpalieHus npu
3TOM IPOXOJAT B CIlIaBe?

7. Onpenenuth coctaB dBTekTOM1a B criaBe ¢ 0,7 %C, ecnu criaB ObUT MTEPEOXIIaKICH
1o 700°C.

8. Vkaxure cTpykTypy craimu 45, kotopas oOpa3yeTcs IMpH HarpeBe A0 TeMIepaTypbl
700°C, 750°C, 850°C, 950°C, 1000°C, ecnu ctaib TpH BBHIIUIABKE JOMOTHUTEIHHO ObLIa
pacKuciieHa aJlOMUHUEM B KOBLI? VI3MEHUTCS nM CTpyKTypa CTajau IpU MOJAOOHOM Harpese,
€CJIM CTaJIb PACKUCIUTH ToNbKO FeSi nnmu FeMn?

9. Jleranu n3 ctanu Y8 noJBepIMCh HAarpeBy Ha Ttemmepatypy 780 °C, mocnie 4yero oxHa
napTHs JeTallell OXJIaXkJalach C Me4bio (04eHb MEJUIEHHO), a JIpyras napTusi Obuia nepeHeceHa B
neyb ¢ Temneparypoir 500°C u BwImepkuBanach B Hed 2 uaca. Kakas cTpykrypa Oynmer y
neraneii I u Il maptuii mocne 06paboTku 1 OyAYT JIM OTIMYATHCSA UX CBOMCTBA?

10. B cransx mocne HarpeBa Ha temmeparypy 770°C o0Opa3oBaivch CTPYKTYpPHI: a-
MapTeHCUT + ¢epputr; 6 - MapTeHCUT + HeMeHTHT + AocT. OmnpenenuTs OPHEHTUPOBOYHO
coepKaHue yriiepoja B CTAIAX C Pa3HOU CTPYKTYpPOU.



11. O6pa3ubl cranmu Y8 Obutn Harpersl Ha Temmneparypy 770°C u mociie BBIACPKKH
OXJIAXIAIHNCh B PAa3HBIX Cpelax - Ha BO3AyXe, B mMacie, B Boue, pactBope NaCl B Bone. Ilocne
OXJIKJEHHUS 00pa3Ibl UMENN Pa3Hyo TBepA0CTh. OOBACHUTE MPUUYNHY ATOTO SBICHUS.

12. B 9em paznuune B (pa30BOM COCTaBE U CTPOCHHH MPOIYKTOB oTmycka mpu 650°C u
MPOAYKTOB HM30METPUYECKOr0 TPEBpAIlCHUs MEepeoXTaKICHHOrO ayCTeHUTa MpH TOH ke
TEMIIEpAType B CTaJIU ¢ cojepkanueM yriepoaa 0,4 %?

13. Mmuorue 3yOuaThle KoJjieca JBUTAaTeled JOJDKHBI — 00JanaTh  BBICOKUMH
XapaKTePUCTHKAMHU TPOYHOCTH M BS3KOCTU. B ciydae M3roToBICHHs 3y0YaThIX KOJEC IMyTEM
Hapes3a U3 IpyTKa yJIapHas BSI3KOCTh B MOIEPEYHOM HAmpaBiICHUH, T.€. B HANpaBICHUH U3ruda
3y0a, Oymer OTHOCUTENbHO HM3KOW. [lomoOpaTh Mapku cTamu s M3TOTOBJICHUS 3yOdYaThIX
Kojec quamerpoMm 50 MM U BeIcOTOM 40 MM, 0OECIIEUMBAIOIICH MOTyUYEeHHE MOCe TEPMUYECKON
o0paboTku mpenena Tekydectu He Hike 500 MIla, TBepaoctu He Hrxe HB 250-260 u ynapnoi
Ba3kocT He Hke 0,4 MJDx/M?. VKa3aTh XMMHYECKHH COCTAaB CTalM, PEXHM TEPMHUYECKOI
00pabOTKM U MHUKPOCTPYKTYPY CTAIIU B TOTOBOM U3JICIIHH.

14. Ilex u3roroBisier 3yOuarhie Kojeca auameTpoM 50 MM M3 LEMEHTYeMOW CTallu.
[TomoGpate Mapku cTaid: a) Ui 3y0UaThIX Koyiec, paboTaromuX B YCIOBUAX OOBIYHOTO N3HOCA U
yaapa; 6) uist 3y04aThIX KoJiec, padoTaloIUX MPU MOBBIIICHHBIX YEIbHBIX JaBICHUIX. YKa3aTh
XUMUYECKUM COCTaB BBIOpAaHHBIX MAapoOK CTajd, PEKOMEHJOBaTh pEXUM TEPMUUYECKOU
00paboOTKH, OOBSICHUTH HA3HAYCHUE KaXKJIOW OIepalud TepMOOOpaOOTKHM M €€ BJIMSHHE Ha
CTPYKTYpy U cBoMcTBa cTaiu. ConmocTaBUTh MEXaHUYECKHE CBOMCTBA CTajlu BHIOPAHHBIX MapOK
B TOTOBOM H3JIETTUM M TMPUBECTH MEXAHUYECKHE CBOWCTBA, KOTOPbIE MOXKHO MOIYYUTh MU
W3TOTOBJICHHHM TIOJOOHBIX 3yOdYaThIX KOJEeC W3 MOAH(PHUIMPOBAHHOIO UYyryHa, XOPOIIO
paboTaromiero Ha U3HOC.

Juis rekymero kourpoJsa TK3:
[TpoBepsiemas kommerenius: OINMK-1.2

KonTpoabsHbie Bonpockl k JiabopaTopHoii padore Ne5 «/Iluarpamma Fe-C u
CTPYKTYPpa #Kej1e30yr1epoIUCThIX CIIABOB)
1. KakoBo Ha3HaueHHe quarpaMmbl COCTOSTHUS CIUIaBa XkKele30-yriepoa?
2. HazoBurte (ha3bl CruiaBa xene30-yriepos, JaiiTe UX onpeeseHle U yKaXXUTe CBONCTBA.
3. Kakue kpucraminyeckie pemerku UMerT pepput, ayCTeHUT, rpaduT U IEMEHTUT?
4. HazoBuTe XapaKTEpHbIE TOUKH AUATPAMMBI JK€JI€30-yriiepo. UTo OHM MOKa3bIBaOT?
5. HazoBuTe xapakTepHble JIMHUH TUarpaMMbI JKele30-yriaepo. YTo OHM MOKa3bIBaIOT?
6. B uem pa3ninuue 53BTEKTMYECKOIO M HBTEKTOMIHOIO IPEBpAILEHUN B IKEIE30-
YTIEPOAMCTHIX CILIaBax?

KoHTpoJibHbIe BOnpockI K J1adopaTopHoi padore Ne6 «OCHOBHBIEC BU/IbI

TepMHYecKoii 00padoTKH yIriIepoauCThIX cTajlel. 3aKaJIKa M OTIIYCK CTAJIN»

1. Kak u3MEHSIOTCA CTPYKTypa M CBOMCTBA CTajlu IIPU OXJAXICHUHM ayCTEHHTA C
pa3IMYHON CKOPOCTHIO?

2. Yto Takoe KpUTHYECKasi CKOPOCTh 3aKaJKH CTAIIN?

3. JlaiiTe onpeneneHue copOuTa, TPOOCTUTA U MAPTEHCUTA 3aKAJIKU.

4. Yto TaKkoe CTENeHb TETParoHaJIbHON KPUCTAIUNINYECKON PEIIETKH MapTeHCUTA?

5. Yem otnmuatorcs mporecchl aupdy3nonHoro u 6e3auddy3MoHHOTO MpeBparieHHi
aycreHura?

6. Ha3oBuTe npenBapuTeIbHbIE U OKOHYATEIbHbIE BUJBI TEPMUUECKON 00pabOTKH CTaIH.

7. Kakne sTarbl BKIFOYAET OTKHUT CTaIH?

8. B uem 3axmouaercs 1udPpy3noHHbIN OTKUT cTanu? HaznaueHnue sToit onepanuu?

9. YeM OTIM4AIOTCS MOJHBIN M HETIOJIHBIM OTKUT CTAIIN?



10. B kakoii cpee mpou3BOIIT OXJIAXKICHHUE JAETAIM C TEMIIEpaTypbl HarpeBa B Mpolecce
HOpMaIu3auu?

11. Ha3oBuTe 11€J1b U OCHOBHBIE 3TaIlbl 3aKAJIKU CTAJIH.

12. OGocHy#iTe BBIOOP ONTUMAIBHBIX TEMIEPATYp 3aKaJIKU J0- U 3a9BTEKTOUIHBIX
crajiei.

13. Ha3oBuTe Lienb ¥ CTaAuM OTIIyCKa.

14. Kak W3MEHSIOTCS CTPYKTypa U MEXaHMYECKHE CBOMCTBA 3aKAJICHHOW CTalu B
3aBUCHMOCTH OT TEMIIEpaTyphl OTITyCKa?

KonTposabHbie Bonpockl k JjaGopaTopHoii padore Ne7 «3mepenne yieJbHOro
CONPOTHBJIEHNSI TPOBOIHNKOB. M3yueHne TeMnepaTypHoii 3aBUCMMOCTH CONPOTHBJICHUS
NMPOBOJHNKOB M PE3HCTOPOB»

1.0Onumure MexaHu3M MPOBOAUMOCTH JIEKTPUUYECKOTIO TOKA B METaJlIax.

2. Kak BIUSIOT reoOMeTpHYecKre pa3Mephl MPOBOIHUKA HA €r0 CONPOTUBIICHHE?

3. IlpuBeaute 3akoH OMa IS ydacTKa SJIEKTPUIECKON LEIH.

4. HazoBuTe METO/bI U3MEPEHUS COMTPOTUBIICHHSI IIPOBOTHUKA.

5. Kakoli meron u3MepeHHs COIpPOTUBICHHS, M3 PACCMOTPEHHBIX B TEOPETHYECKOU
4acTu, ABJseTcs 0ojiee TOYHBIMU?

6. IlpuBemure QopMylly ONpPEICICHUS YACIHBHOTO COMPOTHBIICHUS OJHOPOIHOTO
MIPOBOJIHUKA.

7. YKaxXuTe TUN 33/1a4¥ MaTeMaTHIeCKOi (pr3uk, perraeMoii B 1abopaTopHoii padore.

8. [IpuBenute onpeaeneHue CKAIIPHOTO SJIEKTPHUUECKOTO MOTEHIHANA.

9. Ilepeunciure TpaHWYHBIC YCIOBHS, NPHMEHSIEMBIE TMPU PEIICHUU  3aJa4U
MaTeMaTHU4eCKON (PU3HKH.

10. Kakue mapamerpbl MaTepuanoB 3aJal0TCS MPU PEIICHUM 3aaud JJIEKTPUUECKOTO
MOJISI IOCTOSIHHBIX TOKOB?

11. [IpuBeauTe KAPTUHY JIEKTPUUECKOTO MOJISI TPOBOJIHUKA C TOKOM.

12.B ueM NpUHIUIHAIBLHOE OTJIMYUE MPOBOIHUKA OT JIUIJICKTPHKA?

13.IIpusenute onpeneienne TKC. Equnuiipl ero uamMepeHus.

14 Marepuassl ¢ kakuM TKC ucnonb3yroTcst 4151 U3rOTOBICHHUS PE3UCTOPOB?

15.Uem oTIHU9arOTCS MOMOKUTENBHBIA U oTpunaTenbHbiii TKC.

16. IpuBeauTe hopmMyiy onpeaeneHns: TeMIepaTypHOro K03 UIHeHTa CONPOTHBICHHUSI.

17. Tlpusenute morpemHocTs MyjdbTuMeTpa THna MASTECH MY64 npu wusmepenun
TeMIIEPaTyphl.

18. Otnmuatotest iu TKC uncthix aromapHbix MetaiuioB oT TKC meraiioB ¢ mpumecsmu?

KonTtposabHnbie Bonpocel Kk jgadopaTtopHoii padore Ne8 «M3ydyeHue TemMnepaTrypHoOH
3aBHCUMOCTH  CONPOTHBJIEHHS]  MOJYNPOBOAHUKOB. KOHTakTHbIe  fIBJICHHUS B
MOJIyNIPOBOIHMKAX H OapbepHbIil poTodPdexT»

1. B yeM mpUHIUMTIHATIEHOE OTINYHE MOTYIPOBOAHUKA OT MPOBOAHUKA?

2. [IpuBenute onpeaeneHNue TEPMOPEIUCTOPA.

3. Kakue mMarepuaiibl HCIOJIB3YIOTCS TSl H3TOTOBJICHUSI TEPMOPE3HCTOPOB?

4. [IpuBeanTe KaueCTBEHHBIA XapaKTep 3aBUCUMOCTEH COMPOTUBIEHUS OT TeMIIepPaTyphl
TEPMOPE3UCTOPOB C OTPULIATEIBHBIM U MOJ0XKUTENBHBIM TKC.

5. IlpuBemutre dopmyny st ompeneieHus TemieparypHoro koddduirenrta
CONPOTHUBIICHHUS.

6. [IpuBeiuTe OnpeeieHre U SHEPreTHYESCKUE AUATPAMMBI P-TI Iepexo/a.

7. Ilpusenute onpenenenue Gporo-IC.

8. Kakue MaTepuraibl HCIOJIB3YIOTCS JJIs U3rOTOBJICHUS (POTOIHOI0B?

9. [IpuBeiuTe OCHOBHBIC TApaMETPBI (HOTOHOA.

10. IlpuBenute BAX ¢oToanona B pa3nuyHbIX peXUMax.

11. Onuiute 0co0eHHOCTH (HOTOreHEPATOPHOTO U (HOTOAMOIHOIO PEKHUMOB.

12. Yro Takoe TEeMHOBOM TOK (poToauoaa?



KonTposbHble Bompochl K  JalOoparopHoii  padore Ne9  «H3mepenme
AUIJIEKTPUYECKON TNPOHMIAEMOCTH M yIVIa JAWIJIEKTPHYECKHX NOTepb TBEPABIX
AUIJIEKTPHKOB»

1. IlpuBenuTe onpeneacHUe MOIAPU3ALUN AUIIEKTPUKA.

2. Ha3oBHTE OCHOBHBIE MEXaHU3MBI OJISAPU3ALUHN TUIICKTPUKA.

3. IlpuBeaure ompeneneHue OTHOCHUTEIBHOW  TUAIIEKTPUYECKOH  MPOHHIIAEMOCTH
MaTepuaia.

4. ®uznueckas Ipupoia AUIEKTPUUECKUX IOTEPh MAaTEPUATIOB.

5. IlpuBeaure onpeneneHre TaHI€HCa yrila AUIIEKTPUUECKUX OTEPb.

6. Ilepeuncnure OCHOBHBIE BMJIbI JIUAIEKTPUYECKUX IOTEPh MATEPUATIOB 110 HX
0COOEHHOCTSM U (PU3NYECKOHN NPUPOJIE.

7. IlpuBenure BEKTOPHBIE JUArpaMMbl, COOTBETCTBYIOIIME IOCIEAOBATEILHOU U
NapauIeJIbHOM CXeMaM 3aMEIleHUs] KOHICHCAaTopa.

8. K ueMy MOryT mpuBECTH BBICOKHE AMDIEKTPUYECKHE NMOTEPU B KOHJEHcCATOpax M
M30JSIIMOHHBIX MaTepuaiax?

9. IlpuBenute onpeaeneHue CKAISIPHOro 3JIEKTPUYECKOT0 MOTEHIHAIA.

10. IlepeunciuTe TpaHUYHBIE YCJIOBMs, IIPUMEHSEMBbIE IIPU PpELICHUM 3ahad
MaTeMaTHYeCKON (PHU3HKH.

11. Kakue mnapaMmeTrpsl  MaTepuajoB  3aJal0TCs  NPU  PELICHUM  3aJa4u
AIEKTPOCTATUUECKOTO MMOJs?

12. IIpuBeauTe KapTUHY 3IEKTPOCTATUUECKOTO MO INIOCKOT0 KOHJEHCATOpa.

IIpumepsbl TeCTOBBIX 3aJaHMIA:

TecToBbIe 3aganuda 1asa TK1
3amanne 1

JIJ1s KpUCTAIITMYECKOTO COCTOSIHUS BEIIECTBA XapaKTEPHO. ..

* HanW4KMe NanbHEro MOPSJIKa B PACTIOIO0KEHUH YACTHI]
HaJU4He TOJIHKO OJIMIKHETO MOPSIKA B PACTIOIOKEHUN YaCTHI]
KOBKOCTh

BBICOKAsS 3JIEKTPOPOBOIHOCTD

3amanue 2

AMopdHbIe BelecTsa. . .

* UMEIOT TOJIBKO ONMKHUHN MOPSAIAOK B PACHOI0KEHUHU YaCTHI]
AQHU30TPOIIHBI

MMEIOT TAJIbHAN MTOPSIIOK B PACIIONIOKEHUN YaCTHL]

HMMEIOT OIIPEIEIICHHYIO TEMIIEPATYPY IIJIaBICHUS

3aganue 3

I[J'ISI BEIIIECTB C METAIINYECKOM KpHCT&HHH‘lCCKOﬁ pCHJCTKOfI XapaKTCPHBI:
* KOBKOCTB, IINTACTHYHOCTH

XPYIOKOCTb, HU3KAA TCIUIOIIPOBOAHOCTD

HHU3KHE JJICKTPO- U TCIJIOMPOBOJHOCTH

CKJIOHHOCTB K BO3I'OHKEC, XOPOIIHE JUIJICKTPUICCKUC CBOMCTBA

3aganue 4

CBoiicTBO, 3aKIIIOYAOIIEECs B CIOCOOHOCTH BEIIECTBA CYIIIECTBOBATh B PA3IMYHBIX
KPHCTAJUINIECKUX MOAN(DUKAIMAX, HA3BIBACTCH. . .



* monmumopduzMom
AHU30TPONUEHN
n3oMepuen
U30MOpPHU3MOM

3aganue 5

CBoiicTBO, 3aKIIIOYAIOIIEECs B 3aBHCUMOCTH CBOMCTB OT HAIIPAaBICHUS B KPUCTALIE,
HA3bIBACTCH. ..

* aHM30TponHeEH

nomMMopHu3MomM

HU30MepUeH

AJUIOTPONIUEH

3aganue 6

XapakTepucTUKa PElIeTKU, ONPEAEISIONas YUCI0 aTOMOB, HAXOAAIIUXCS Ha
HaMMEHBIIEM PaBHOM PACCTOSIHUU OT JaHHOTO aTOMa, HAa3bIBAETCH. ..

* KOOPAMHALIMOHHBIM YHCIIOM

6azrcom

KO3 (D PHUITMEHTOM KOMIIAKTHOCTH

apaMeTpoM PEUIeTKH

3agaHue 7

ToueunsiMu eeKTaMu KPUCTATUIMIECKON PEIIETKH SIBISIOTCA. . .

* BakaHCUU

TMCTIOKAIINU

TPaHUIIbI 3epeH

TTOPHI

3amanue 8

JluneiHbpIMU Ne(heKTaMH KPUCTAIITUNIECKON PEIIETKU SBISIOTCA. . .
* MUCIIOKAINHU

BaKaHCHH

TpaHUIBl 3€PEH

TPEIIUHbI

3aganue 9
Kpucrammuaeckas penierka, MpeIcTaBIeHHAs Ha PUCYHKE, Ha3bIBACTCHL. .

* rpaHeleHTPUPOBAHHOM KyOHuecKon
00BEMHO-TIEHTPUPOBAHHON KyOHUIECKOM
IeKCaroHAJIbHOMU IIJIOTHOYIIAKOBAHHOMU
MIPUMUTHUBHON KyOUYECKOU

3amanue 10



Kpucrannuueckas pemierka, npeacTaBieHHast HA PUCYHKE, Ha3bIBACTCH. .

* 00BEMHO-TICHTPUPOBAHHOMN KyOUYIEeCKO
IPaHEIICHTPUPOBAHHON KyOHYECKOM
TETparoHajJbHON

reKcaroHaJIbHOM TUIOTHOYaKOBaHHOU

3amanue 11

[ToBepXxHOCTHBIMU Je)eKTaMU KPUCTATUIMYECKON PEIICTKH SBIISFOTCS. . .
* 'paHUIIBI 3epEH
PaKOBHHBI
KpaeBbIC TUCIIOKAINN
BHUHTOBBIE JUCIIOKALIMU
TecroBbie 3aganusa Kk TK?2
3aganue 1
Ha pucynke noka3ana cxema U3MepeHHs TBEPAOCTH IO METOTY ...

* bpunenius
Poksema
Buxkkepca
[lopa

3amanue 2
CrocoOHOCTh MaTepuasa CONPOTUBIATHCS ISUCTBUIO BHEITHUX CUJI, HE pa3pyIIasch,
Ha3bIBACTCH. ..

* IPOYHOCTHIO
IJIACTUYHOCTBIO
TBEPAOCTHIO
BSI3KOCTBIO

3aganue 3
Ha pucyHke nmoka3ana cxeMa U3MEpeHHs TBEPIAOCTH IO METOTY ...



* Bukkepca
Poksema
bpunemns
[lopa

3ananue 4

NunentopoM nmpu u3mepeHuu TBEpaocty o Merony Poxsenna (mkana C) CyKuT. ..
* alIMa3HBIN KOHYC

anMaszHas upaMujia

CTaJIbHOU IIap

CTaJIbHOU KOHYC

3amanue 5

Criocob6HOCTh MaTepuasa COMPOTUBISATHCA BHEAPEHUIO IPYroro 0ojiee TBEPAOro Tea
HA3bIBACTCH. ..

* TBEpOCTHIO

MJIaCTUYHOCTBIO

MIPOYHOCTHIO

BSI3KOCTBIO

TecroBbIe 3aganusa k TK3

1. 3HeKTp0TCXHI/I‘-IeCKI/IC MaTepuabl pasACiIdOT Ha IMPOBOJHUKH, IOJYHIPOBOAHHUKU H
JAUDJICKTPUKU B 3aBUCUMOCTH OT:

*MIMPUHBI 3aMPEIICHHON YHEPTeTHYECKOM 30HBI™
*YAEIBHOTO 3JIEKTPUYECKOTO COPOTUBIICHUS
TEPMOCTOUKOCTH

npezesna MpoYHOCTH

2. ConpoTuBJICHUE TUAIEKTPUKA YUCICHHO PABHOE COMPOTHUBIECHUIO Kyba ¢ pebpoM 1w,
€CJIM HalpsDKEHUE PUII0KEHO K JIBYM MPOTHBOIIOJIOKHBIM TPaHsIM Ky0a Ha3bIBaeTCs. ..

*ynenbHbIM 00 bEMHBIM™*
yAeTbHBIM MTOBEPXHOCTHBIM
TTOJTHBIM YICITbEHBIM
PEaKTUBHBIM

3.K MOJIYITPOBOAHHUKOBBIM OTHOCATCSA BCC MAaTCpUAJIbI pAJaA...

*SiC, Ge, Se, mojaxaneTHIEH
P, Si, Na, monuatuieH

B, Si, Al, TOnTMBUHWIXJIOPH]T
Si, Ge, Se, momuctupon



4. Kakoli Matepuall Ha3bIBalOT TBEPJON MeIbIO?

*Me/lb, yIIPOUHEHHYIO XOJIOJHOM MIIaCTHUYEeCKOU Aedopmariueit
3IEKTPOJIUTUYECKYIO ME/Tb

MEIHBIN CIUIaB, COJIEPKALINI JIETUPYIOIINE AIEMEHTHI, TOBBIIIAIOIINE TBEPAOCTh
OTOXOKEHHYIO ME/Ib

5. 3aBUCMMOCTb  MAarHUTHOM  MHAYKLUMM  IPEABApUTEIbHO  HAMAarHUYEHHOT'O

(beppOMaFHI/ITHOFO Marepurajia OT HaAIPSA)KEHHOCTU MAarHuTHOTI'O ITOJISI HA3BIBACTCA. . .

*nernel rucrepesuca

MAarHUTHON aHU30TPOIHEN

MarHUTOCTPUKLUEN

3akoHOM [lamena

6. XKene3oHukeneBble MATHUTOMSTKHE CIUIaBbl HA3bIBAIOT. . .
* IepMaJIOSIMU

anbchepamu

OpoH3aMu

MarHuTOAUSJIEKTPUKAMHU

7. 111 U3roTOBJICHHSI MATHUTOIIPOBOOB TPAaHC(HOPMATOPOB MIPUMEHSIIOT. . .
+ KPEMHUCTYIO 3JIEKTPOTEXHUYECKYIO CTAIIb

JUTHIE BEICOKOKOAPLIUTUBHBIE CIIJIABBI

JIETUPOBAHHbIE CTAJIH, 3aKaJI€HHbIE HA MAPTEHCUT

MarHuToTBepIbie (heppUThI

8. Haubonee Bricokyto Temmeparypy Kropu umeer. ..
* K00aIbT

JKEIe30

HUKEIb

raJoJINHUM

9. MarHuTHBIC CCPACUYHHUKU U3 3HeKTpOTeXHI/I‘{eCKOI>'I CTaJIn U3Tr0TAaBJIMBAIOT M3 TOHKHX

JIUCTOB C HpOCJ’IOI\/'IKaMI/I MU30JIAIUN OJIA. ..
* YMCHBIICHHUSA ITOTEPb HAa BUXPEBLIC TOKU
YBCIIUYCHUA KOBpHHTHBHOfI CHIJIBI
YHOPOIICHUA TCXHOJIOTNU
AJi1 YMCHBUICHUA KOPPO3HUU

10. Tewmrmeparypa, mpu KOTOPOH (eppOMArHUTHBICE MaTEpHUATBI TEPSIOT MArHUTHBIC

CBOICTBA, HAa3bIBAETCS TOUKOIL. ..
* Kropu
I'n60ca
TUIaBJICHUS
UYepuosa

Tunosbsie BapUaHTBHI KOHTPOJbHOU padoTsl aiasa TK3:
Bapmuanr 1
1. Kakue THIbI KpUCTAUIMYECKUX PELIETOK Bbl 3HaeTE?
2. Kak BIUSIOT yCIOBUS KPUCTAIIU3AIMU HA CTPOEHUE CIIUTKA?
3. YTo Takoe KpUTHUECKUH 3apOJIbILL, OT YETO 3aBUCHUT €ro pazmep?
4. Tlo kakuMm rpymnmam npousBoautcs kiaccudukanus Fe—C crumaBos?



5. Kak npoucxoauT ycTajaocTHOE pa3pylieHue?

6. Uto Takoe AuarpaMma COCTOSIHUS JKeNe30-YIIIEPO]l U II€ OHA UCNOIb3yeTcs?

7. Kakue cTpyKTypHBIE COCTaBISIONINE 00pa3yIOTCs B CTANIAX?

8. UeM uyryH OTJIMYAETCS OT CTaJIel MO CTPYKType?

9. Kako#t mpuHIMn nocrpoeHus auarpammsl Fe-C?

10. Kakue (hazoBbie mpeBpalieHus MPOUCXOIAT B CIUIABAX MPH OXJIAXKACHUU U HarpeBe?

BapuanTt 2

1. Ins uero HeoOXoiMMa JuarpaMma COCTOSIHUS CILIIAaBOB?

2. Yro Takoe KpUTHYECKHE TOUKH MPEBpAIlleHuUs B CIJIaBax?

3. Tloctpoiite kpuByro oxjaxiaeHuss s cramu ¢ 3 %C u 00BsSCHUTE MPOLECCHI
00pa3oBaHus CTPYKTYpPHI B 3TON CTaJIH.

4. Onpenenuts coctaB ciuiaBa ¢ 1 % C, ecnu cruaB 6601 nepeoxiiaxkaeH g0 S00°C.

5. Kakue BuIbI TEpMHUUECKOM 00paOOTKU BBl 3HAaETE?

6. Uto Takoe crapenue?

7. Kak BIuseT CKOPOCTh OXJIAXK/ICHUS HA CTPYKTYpY cTanu?

8. Kakue cy1iecTByOT BBl OTITYCKA U JUJISl YEr0 OHU IPUMEHSIFOTCS ?

9. B yem paznuuue B a3oBOM COCTaBE U CTPOCHHUU MPOAYKTOB OTImycka mpu 650°C u
IPOAYKTOB HM30METPUYECKOr0 IPEBpAIICHUS MEPEOXTKICHHOIO ayCTEHUTa IpU TOH IKe
TEeMIepaType B CTallu ¢ coaepkanuem yriuepoaa 0,4 %?

10. Kak npousBectu 3akayky ctaiu 457

Bapuant 3

1.CyiiecTBeHHbIE XapaKTEPUCTUKH KPUCTAININYECKONW CTPYKTYPbI

2. DHepreTMyeckue yCIOBUSA Tpolecca Kpuctammusanuu. [louemy mnpeBpaiieHus
IIPOUCXOJAT MPU CTPOrO ONPEIEICHHBIX TeMIepaTypax?

3. Kakyro poiib UrparoT HECOBEPIICHCTBA CTPYKTYPbl KPUCTAILIOB. Kakyto poiip Urparor
JUCIIOKALlMU B BOMPOCAX MPOYHOCTH U MJIACTUYHOCTH MaTepuaia.

4. XapakTepucTuKa TBEPAbIX PACTBOPOB 3aMEIICHUSI.

5. Belueptute nuarpaMMy COCTOSIHUS JK€JI€30 — KapOuJl JkeJie3a, CIUIINTE MPeBpalleHus
U [IOCTPONTE KPUBYIO HarpeBanus B uHTepBasie reMmeparyp ot 00 no 16000 °C ¢ npumeHeHnEeM
npaBuia ¢as / 1y crutaBa, coaepsxkamiero 0,3%C.

6. Omxur. Llens u HazHaueHUe TG HY3HOHHOTO, U30TEPMUYECKOTO OTXKHTa.

7. HazoBuTe pexxum TepMHUUECKOW 0O0paOOTKU (TeMIepaTypy 3aKallKé, OXJIaKIaroIIyIo
cpedy W TeMmIeparypy oTmycka) ¢gpe3 u3 cranu Y12. OmuimuTe CyIIHOCTh MPOXOASIIMX
IpEBpaIeHU I, MUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA MOCIIE TEPMOOOPAOOTKH.

8. Omummre, B KaKuX OTpacisix MPOMBIIUIEHHOCTH OCOOEHHO TEepPCINEeKTUBHO
pUMEHEHNE TUTaHA U CIUIaBa TUTaHa.

[TomHBIN KOMIUIEKT 3aJaHui ¥ MaTepHAJIOB, HCOOXOAUMBIX JIUISI OIICHUBAHUS
pe3ynbTaTOB 00YUYEHUS M0 AUCIUIUINHE, XPAaHUTCS Ha Kadeape pa3padoTunka.

Jl1st mIpOMesKyTOYHOM aTTeCTAllUM:

Bonpocsl k 3k3ameny

1. Tlpenmer wmatepuanoBeleHHs. BiusHue TUNAa CBSI3M HAa CTPYKTYPY M CBOMCTBA
KPHUCTAJIOB.

2. Kpucrajuinueckoe CTpOCHUE MATepHUANIOB. DJIEMEHTapHas KpHUCTaJUIMYecKas sueika.
Tunsl KpucTaIMUeckux pemietok. [lomumopdusm xemnesa.

3. Kimaccudukanms  snexrporexamdecknx —MatepuanoB  (OTM):  mpoBomHUKH,
MOJIYTIPOBOIHUKH, TUAJIEKTPUKH, MATHUTHBIE MaTEepHaJIbl. 30HHAsL TEOPHs TBEPIOIO Tea.

4. ledeKxThl KpUCTANINYECKOTO CTPOEHUS U UX BIUSHUE HAa TPOYHOCTH MaTepUAIOB.

5. Tune!r cBs3ei MCKAY CTPYKTYPHBIMH YaCTHIAaMH BCHICCTBA. Tumer 3apsa0B B BCHICCTBAX:
CHIIBHOCBSI3aHHBIE, CTA0OCBA3aHHBIE U CBOOOIHEBIE.



6. OtHOCUTENbHAs OUAJIEKTPUYECKAs MPOHUIIAEMOCTh JTUAJICKTPHUKOB. IlosIpH30BaHHOCTD
JIUDIIEKTPUKOB. BEKTOp 3IeKTpHyuecKoro cMmemeHus. TemmnepaTypHbiii KO3 (OUIMEHT AMIIEKTPHIECKON
IMPOHUIIACMOCTHU. HOHﬂpHSyeMOCTb AUI3JICKTPUKOB.

7. YnenpbHOe O0BEMHOE W YJIENbHOE IMOBEPXHOCTHOE COMPOTHUBICHHS TUIIEKTPUKOB.
VaenpHas NPOBOAMMOCTb  JUAIEKTPUKOB. (OCHOBHOE ypaBHEHHE DIIEKTPOIPOBOIHOCTH.
Hocurenu 3aps10B B AMDIEKTPUKE.

8. Jlmarpamma pacTshKeHHUs. XapaKTEPUCTUKH YNPYTOCTH, IUIACTUYHOCTH U IIPOYHOCTH
MaTepHaloB, ONpeAesieMble NMPH CTaTUYECKOM HarpykeHuu. Buuel nedopmanuii. Mexanusm
yHOpyroi u njaactudeckoi nedpopmanun. XapakTepUCTUKH YIPYTrOCTH U IIACTHYHOCTH.

9. [lunammuueckoe Harpy>kK€HHE MaTepuajoB. YJapHasl BS3KOCTb. XPYIKOE U BS3KOE
pa3pyLICHHE MaTEPUAIIOB.

10. Jlunamuyeckoe HarpykeHue marepuanon. [lopor xmaaHomomkoctu. Temmepartypa
IOJIyXPYIIKOCTH.

11. TBepnocts MaTepuanoB. MeTo bl ONPEEIIEHUs TBEPIOCTH.

12. XapakTepuCTUKH, ONPEAEIIAEMBIE IIPU LIUKIMYECKOM HATPYKEHUHM MaTEpPUAIIOB.

13. lebopmanmoHHOE yIIPOYHEHHE METAUIOB (Hakien). BiusHue HarpeBa Ha CTPYKTYpy
U CBOMCTBA JIe(pOPMUPOBAHHOIO MeTaslla (BO3BPAT U PEKPUCTATIIN3ALIMS).

14. Tunbl METAJUIMYECKUX CILJIABOB.

15. /lnarpamma COCTOSIHHS CIUIABOB C HEOIPAHUYEHHONW PACTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUH. METOJIl NOCTPOCHHS. XapaKTEpHbIC JHHUM U TOYKH, (Da30BBI COCTaB
o0macTei.

16. IlpaBuso oTpe3KoB.

17. Iuarpamma COCTOSIHMS JUIsl CIUIAaBOB OOpa3yIOLINX MEXaHMYECKUE CMECH U3 YHMCTBIX
KOMIIOHEHTOB. XapaKTepHble JINHUU U Touku. Da3oBblil cocTaB obsiacTei.

18. JIlnarpaMma COCTOSIHUS CIUIABOB C OTPaHUYEHHOH pPacTBOPUMOCTBbIO KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUU. XapaKTepHbIC JIMHUU U TOUKU. Da30BbIi cocTaB 00sacTei.

19. JlmarpamMMa COCTOSIHUSL CIUIABOB C YCTOWYMBBIM XUMHUYECKHUM COEIMHEHUEM.
XapakTepHble JTUHUU U ToukU. Da30BbIii cocTaB 00IacTel.

20. 3akonomepnoctu Kypnakosa.

21. JluarpaMMma COCTOSIHHS JKE€JIE€30YIVIEPOJUCTBIX CILIAaBOB. XapaKTEepHbIE JUHUM H
ToukH. KoMroHeHTsl, pa3bl, ABYX(a3HbIE CTPYKTYPHI.

22. JlnarpaMMa COCTOSIHUS JKEJIe30yTIePOTUCTHIX CIUIABOB. AHAIN3 KPUBOM OXJIaXKICHUS
TEXHUYECKOTO XKeJesa.

23. JlnarpaMMa COCTOSIHUS KEJIe30yTIePOTUCTHIX CIUIABOB. AHAIN3 KPUBOM OXJIaXKICHUS
JIO3BTEKTOMIHOTO CIUIABA.

24. JlnarpaMMa COCTOSIHUS KeJIe30yTIePOIUCThIX CIUIAaBOB. AHAIM3 KPUBOH OXJIAXKICHHS
3a3BTEKTONIHOTO CIUIABA.

26. JluarpaMma COCTOSIHUS JKEJIE€30yINIEPOJUCTBIX CINIAaBOB. AHAJIN3 KPUBOW OXJIAXKICHUS
HBTEKTOH/IHOTO CIUIABA.

27. IlpeBpaliieHus B CTAIAX MPH HarpeBe U MEIJICHHOM OXJIaKICHUU.

28. JlmarpamMMa  HM30TEpPMHYECKOTO  TpeBpamieHuss aycTeHuta. CTpyKTypHBIE
IIPEBPALIECHMSI B CTAIM NIPU OXJIAKACHUH C PA3JIINYHON CKOPOCTBIO.

29. Kpwurtnyeckas CKOpPOCTh 3akainku. MapteHcuT. OCOOCHHOCTH MapTEHCHTHOTO
IIPEBPALICHMUSL.

30. Omxur cranu. Hasnauenwue, ctaguu. Buabsl omxkura.

31. Hopmanu3zanus cranu. Haznauenue, craau.

32. 3akanka cramu. HasHauenwe, ctamuu. BeiOop Temmeparypbl 3akallkk Ui 0- U
3a3BTEKTOMHBIX CTaJIel. 3aKaJMBAaeMOCTh M MPOKAINBAEMOCTh cTanu. Kpurtnueckuil nuamerp
3AKaJIKH.

33. Otnyck cranmu. Hasnauenue, craguu. Buapl ormycka. BnmsHue TtemmnepaTypbl
OTIyCKa Ha CBOMCTBA CTaJIH.

34. Llemenrarus ctanu. Pexxumpl TepMudecKoil 00paboTKH IEMEHTYEMBbIX H3CTHA.

35. AsotrupoBanue ctanu. CpaBHHUTEIbHAas OLEHKA IPOLECCOB a30THPOBAHUA MU



LIEMEHTAI1H.

36. VYrmepoauctele cramu. CocraB, BIMSAHHE KOMIIOHGHTOB Ha CBOWCTBA CTalH.
Packucnenne cramu. Krnaccupukanus yriepoaucTblX cTajled, MeXaHHMYeCKHUEe CBOMCTBA H
npuMeHenne. Kiaccudukanus 1o coOAepKaHUIO JIETHPYIOUIMX 3JIEMEHTOB, IO COCTaBy, IO
paBHOBECHOHM cTpykType. JlernpoBannele cranu. MapkupoBka. Knaccupukanus no cTpykrype
1ocJie HOpMaJIU3alyH.

37. Yyrynsl. CoctaB. JlocrouHcTBa M Hemoctatku. Knaccudukanums, MapkupoBKa U
00JacTl NIPUMEHEHHUS.

38. XKaponpouHocTh U Ioa3y4decTb cTayin. Kpurepuu xaponpodyHocTi

39. Xumuueckass Kopposusi MeTauioB. Kputepuili cTOMKOCTH METaJUIOB K XMMHUYECKOM
KOPPO3HMHU. DIEKTPOXMMUYECKAss KOPPO3Us METAIIOB. BUIBI 3JE€KTPOXMMHUYECKOH KOPPO3MH.
Koppo3noHHOCTOMKHE CTaH.

40. Koppo3uOHHOCTOWKHE OKPBITUS METAIIIOB. METO/bI 3alIUThl OT KOPPO3UU

41. AmomuHuii u Menp. CBoicTBa, NPUMEHEHHE, MapKu. AJIIOMHUHHEBBIE CIUIABBI.
Knaccugukaius no tuarpaMmMe coctosiHus. Busbl, MapkupoBKa, IpUMEHEHUE.

42. Tepmudeckas oOpaboTka qropamroMuaus. OTKHT, 3aKaJlKa, CTApEHNUE, BO3BPAT.

43. bpousbl. Knaccuduxanus, mapkupoBka, npumenenue. Jlarynu. Knaccudukanus,
MapKUpOBKa, IPUMEHEHHUE.

44. Komno3uuuoHHble MaTepuaiipl. OOmas XxapakTepuCTUKa, KJIacCU(PUKALKA MO THUILY
HanoJHuTensd.  JlucnepcHO-ynpoO4YHEHHbIE KOMIIO3MIIMOHHBIE — Marephaibl. BojloKHUCTBIE
KOMITO3ULIMOHHBIE MaTepHaIbl

45. HoBble KOHCTPYKLIMOHHBIE MaTepHUalbl — MOHOKPHUCTAIUIBI, aMOp(HBIE METalIbl,
HaHOKPHUCTAJNINYECKUE MAaTEPUaIIbl, IBTEKTHUECKUE KOMIIO3UIIMOHHBIE MaTEPUAIIbI.

47. Yron IUANEKTPUYECKUX NOTEPh, TAHI'€HC YIJIa IUAJIEKTPUUYECKUX NoTeph. [losHble u
yZelbHbIE JAUINEKTPUUECKUE MOTEPU MPHU MEPEMEHHOM HANpPsHKEHUU. BUAbI AMAIEKTpUUECKUX
NOTEPh B AJIEKTPOU3OJISIMOHHBIX MaTepraax.

48. TIpo6oii ¥ TIEPEKPBITHE AUDIEKTPUKOB. XapaKTEPUCTUKH SJIEKTPHIECKOM POUYHOCTH. BHibl
npo0ost qUAIeKTPUKOB. [JnHa cBOOOTHOTO Mpobera IEKTPoHa.

49. Knaccuduraius JUdJIeKTPUUECKUX MaTEPUAIIOB, BHIbI, CTPYKTYPa U OCHOBHBIE
XAPAKTCPUCTUKHN

50. OnpenenuTs THI cIiaBa (YriIepoaNCTas CTallb, JETUPOBAHHAS CTaNlb, YyTYH, I[BETHBIC
METaJuIbl U CIJIaBbl, METAIJIOKEpAMUUYECKUI CIUIaB, MPUION), XMMUYECKHH cocTaB M 001acTH
npumenenus: Ct3kn, Ct5cn, Ctokm, Créne, Crans 20, Crans 45, V8, Y8A, V13, V13A, Al2,
A20, IIX15, P18, P6MS, P6M5S®3, CYU 35, K4U40-5, BU60, 15XM, 12X1IM®, 12X17,
15X18CIHO, 15X25T, 40X9C2, 12X18HIT, 10X11H20T3, A1, 16, B9S, J162, JIO70-1, bpOD
6,5-1,5, JI59, JIAH59-3-2, JIAXK60-1-1, bpC30, bpb2, bpA7, bpA10K4H4JI.
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