MHWHHUCTEPCTBO HAYKHU 1 BbICIHEI'O ObPASOBAHIA
POCCHUHUCKOU OEINEPALIMN

denepanbHOE TOCyIapCTBEHHOE 0I0I2KeTHOE 00pa3oBaTesibHOE YUpeKIeHue BhICIIEro
oOpa3oBaHus
«JIyranckui rocyaiapCcTBeHHbIN YHUBEPCUTET
uMmenu Baagumupa Jdans»
(PI'bOY BO «JII'Y um. B./lann»)

CeBepooHen KUl TEXHOJIOTHYECKUA HHCTUTYT ((puiinaJt)

Kadeapa MammHoOCTPOEHUS M CTPOUTEILCTBA

B Y/A/PIM B. Mansa»
%% FO.B. Bopoztau

PABOYAS IPOT'PAMMA YUEBHOW JUCHUTILIMHBI
«MarepuanoBeaeHue»

[To nanpasnenusim noaroroBku 15.03.01 «MammHocTpoeHUEY
npoduis «TEXHONOrMYeckoe 060pya0BaHNE U OpPraHM3aLmMs NPOV3BOACTBA B

oTpacnm»

Cesepojonenk - 2024



JIuct cornacoBanus PITY /]

Pabouas mporpamMmma y4eOHON TUCIUTITHHBI «MaTepraioBeIeHHe) 110 HAMIPaBIECHUSM MOATOTOBKH
15.03.01 Mammuoctpoenue mpoduib «TeXHOM0rnM4eckoe 060pyaoBaHve U opraHu3aumus Nnpon3BoACTBa B
oTpacnny. - 28 c.

Pabouas nporpamma yueOHoO# nuciuruinabl «MaTepuanoBeneHue» pa3paboTaHa B COOTBETCTBHH C
@denepanbHbIM  TOCYAApCTBEHHBIM — OOpa3oBaTeNbHBIM  CTaHAAPTOM  BBICIIET0 OOpa30BaHUS IO

HanpasieHuto mnoarotoBku 15.03.01 MamumHocTpoenue (yTBepKAEHHBIM mNpukazoM MuHHCTepcTBa
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 09 aBrycra 2021 r. Ne 727).

COCTABUTEJIb (COCTABUTEJIN):

% A.B. Cymen

PaGouas nporpamMmma AUCHUIIJIMHBI YTBCPKJACHA Ha 3aCCAaHUUn Kaq)e,[[pbl MAaIlIMHOCTPOCHHUA M

JloleHT, K.T.H.

ctpoutenbetBa « 02 » 09 20 24 r.,mpotokom Ne 1
s . A
3aBeqyrommuii Kageapoil MAIIMHOCTPOEHHS M CTPOMTEILCTBA _@[/ 24 C.B. llIaGpaukuii
A ——
[TepeyTBepxkaena: «  » 20 T., IpOTOKOJI No

PexomenmoBana Ha ~ 3acegaHuMu  ydeOHO-MeToamueckod — komuccuu — CeBepoJIOHENKOro
TEXHOJIOTHYECKOTO  WHCTHTyTa  (puamana)  ¢demepaqbHOrO0  TOCYAapCTBEHHOTO  OFOJKETHOTO
00pa30BaTeNbHOTO YUYPEKACHUS BBICIIETO 00pa3oBaHUs «JIyraHCKHil rocyaapCTBEHHBIH YHHBEPCUTET
umeHu Bramumupa Jams» « 16 » 09 20 r.,mpotokon Ne 1

ITpencenarens yueOHO-METOAUYECKOH KOMUCCHH %
CTU (pumuarx) ®T'BOY BO «JII'Y um. B. Hamsa» 4 % 1O.B. boponau

© Cymen A.B., 2024 tox
© CTHU (punmman) ®TBOY BO «JII'Y um. B. IAJIS», 2024 rox



CtpykTypa U coiepKaHue TUCLUILIUHBI
1. lenu 1 3a1a4u TUCIUILTMHBI, €€ MECTO B Y4eOHOM Ipoliecce

[enp u3yuenus nucuuiuinHel "MatepuanoBegenue" nath OyayliUM CHEIUAIMCTAM
MO3HAHKE MPUPOJIBI U CBOMCTB MaTepUasoOB, a TAKXKE METOJ0B UX YIPOUHEHUS JIJIsl Hauboiee
3¢ (dEeKTUBHOTO UCIOIb30BAHUS B TEXHUKE.

OCHOBHBIMM 33/1a4aMU JUCLUILIUHBI SBJISIETCS:

PacKpbITh (PU3MUECKYIO CYUIHOCTh SIBICHUH, MPOUCXOJAIIMX B MarepHajax Mpu
BO3/ICHCTBHM Ha HUX Pa3IMUYHBIX (PaKTOPOB B YCIOBUSIX MIPOU3BOCTBA U IKCILTyaTalluu U UX
BJIMSIHUE Ha CBOMCTBA MaTEpUaJIOB;

YCTaHOBUTb 3aBUCUMOCTb MEXIY COCTABOM, CTPOCHHEM U CBOMCTBaMU MAaTEPHUAJIOB;

U3YYUTh TEOPHUIO U MPAKTUKY TEPMHUECKOU, XUMUKO-TEPMUUYECKON 00paboTKH;

U3YYUTh OCHOBHBIE IPYIIIBI COBPEMEHHBIX METAJUIMYECKUX MAaTEPUAJIOB, UX CBOMCTBA
U 00JaCTH PUMEHEHHUS.

2. Mecto mucummiubabl B cTpyktype OOIl BO. TpeOGoBanus Kk pe3yibTaraMm
OCBOEHUS COJEPKaHUS JUCUUTLITAHBI

JucuumnnnHa «MatrepuanoBecHUE SIBIISICTCSI 00s13aTeNbHOM 4acTbIO
npoeCCUOHATLHOTO IMKJIA JUCHUIUIMH TOATOTOBKM CTYJIEHTOB II0 HAMNPABJICHUIO
noarotoBku 15.03.01 - MammHocTpoeHue.

OcHoBbIBaeTcsa Ha 0Oaze guciuiuinH: «@Pu3ukay, «XuMus», «MareMmaTHkay,
«mxenepHas 1 KOMIBIOTEpHAs TpaduKay.

SBnsieTcss OCHOBOM I W3Y4Y€HHUs JUCIHUIUIMH TMPOQPECCHOHATBLHOTO IMKIA |
HAIMMCAHUS BBITYCKHOW KBaTU(UKAIIMOHHON paOOTHI.

3. Tpe60BaHI/IfI K pC3yJibTaTaM OCBOCHU:A COACPKAHUA JUCHTHUITINHBI

Kon u WHIMKATOPbI TOCTHKEHHMIT [lepeueHb MIaHUPYEMBIX PE3YIHTaTOB
HalMEHOBaHHUE KOMIIETEHIMH (I10 peann3yeMoit
KOMITETCHLIU I JUCLUIUINHE)
OIIK-7. OIIK-7.1. 3HATH:
CriocobeH [Ipumenser COBpPEMEHHBIE H[COBPEMEHHbIE M  0O€30macHble  METO[bI
PUMEHATh Oe30macHble METOJbl PAllMOHAIBHOTOPAIMOHATIBHOTO HCIOIb30BAaHUS CBHIPHEBBIX
COBpPEMEHHbBIE MCIIOJIb30BaHMS CHIPHEBBIX PECYPCOB BMAaTEPHAIOB B MAIIHHOCTPOSHHH.
PKOJIOTHUYHBIE U marmuHocTpoeHnn. OITK-7.2.
Oe3o0mmacHbIe [IpumeHnseT coBpeMEeHHbIE U YMETB:
METO/IBI 0e30rMmacHbIe METOBI PUMEHSTh COBpPEMEHHbIE U Oe30macHble
paIOHAIBHOTO PaIMOHATBHOTO HCIIOIb30BaHMUS METOABl  PAallMOHAJIBHOIO  HCIIOJNB30BaHUSA
VCTIOJTb30BAHMS PHEPTETHYECKUX pecypcoB BDHEPrETUYECKUX pecypcoB B
CBIPBEBBIX WMaIIMHOCTPOCHUHN MAIIMHOCTPOESHUH
SHEPreTHYECKUX Bnaners:
pecypcos B HaBBIKAMH HCIIOJb30BaHMA COBPEMEHHBIX
MaIIMHOCTPOCHUN DKOJIOTHYHBIX M O€30MacHBIX  METOJIOB
paIOHAIBHOTO UCIIOIB30BAHMS CHIPHEBBIX U
SHEPreTHYECKUX pecypcoB B
MaITMHOCTPOCHUN




OIIK-12. OIlK-12.1. 3HATh:

Criocoben OGecmeunBaeT METOBI TTPOIIECCOB M3TOTOBICHUS
obecrieynBaTh TEXHOJIOTHYHOCTh U3JICITUS U W3JICTTUIA.

TEXHOJIOTHYHOCTb MPOIIECCOB UX U3TOTOBJICHHUSI. YMeTh:

H3IEIHHA 1 OIIK-12.2. KOHTPOJIMPOBATH COOJIIOICHHUE

MPOIIECCOB UX YMeeT KOHTPOJIMPOBATh TEXHOJIOTHYECKOTO Mpoliecca Mpu

HM3TOTOBJICHHUSI, COOITIOTICHNE TEXHOJIOTHICCKOM M3TOTOBIICHUH W3ICTTHIH
YMETh TMUCITATIINHEI TIPH U3TOTOBICHAN  [MAIIMHOCTPOCHUSL.
. Brnanets:
KOHTPOJINPOBATh M3IETTHH MaITMHOCTPOCHHS.
cobJroteHre HaBBIKAMH HEPa3pyIIAOIIero

KOHTPOJISI COOTBETCTBHA T'OTOBOI'O HU3CJIN]

TAVIINTTATTUACT AT

TheOORAHUAIM TEXHUUECKON

TUCITATUTIHBI TIPH TOKyMEHTAIINH Ha U3/eIHe.

W3TOTOBJICHUH
H30eIINN

MAalIUMHOCTPOCHUA

4.CTpyKTypa u coaepkanne Auciuruiasl 4.1. OobeM ydueOHOM
JTUCUUIUIAHBI U BUJIbI y4€OHOU pabOThI

OObeM vacoB (3au. e1.)

Buy yueOHOI paboThI Ounas 3aoyHad
dhopma dhopma
OO01mas yueOHas Harpyska (Bcero) 144 144
(4.0 3au.en) (4.0 3au4. ex.)

O0s3aTenbHas ayJUTOpHAS yueOHas Harpy3Ka (BCero) B TOM UHCIIE: 68 16
Jleximu 34 8
CeMUHApCKUE 3aHSATHS - -
[IpakTHueCcKHe 3aHATUSL 17 4
JlaGoparopHbie pabOTHI 17 4
KypcoBast paboTa (KypcoBo# MPOEKT) - -
pyrue GopMbl 1 METOBI OpraHU3aIH 00Pa30BaATEIBHOTO MPOIIecca
(pacuemno-epaguueckue pabomei, epynnoevle Ouckyccuu, ponesvle uepbl,
mpeHune, KOMNbIOMEPHble CUMYIAYUU, UHMEPAKMUBHbIE TEeKYUlU, CeMUHAPLL,
ananuz 0enoevix cumyayuil u m.n.)
CamocrosTenbHas paboTa cTyJeHTa (BCero) 76 128
dopma arrecranus 9K3aMeH 9K3aMeH

4.2 Coneprkanue pasenoB AucuuIuiiHebel Tema 1.

Kpucrammmueckoe cTpoeHrne MeTasuioB.

OO61ast xapakTepUCTHKA U CTPYKTYPHBIE METO/IbI HCCIEOBAHUS METAILIIOB. ATOMHO -
KpUCTAJNIMYECKAsI CTPYKTYpa MeTaioB. JlepeKThl KpUCTATIITMUECKON PEIIeTKH METaIOB.

Tema 2. ®opMHUpPOBaHKE CTPYKTYPbI METAJUIOB MPU KPUCTAIUIAZALUH.
DHEpPreTUUeCcKUe yCIOBHs MpoLecca KpUCTALIM3aMi. MexaHu3M Ipolecca
KpucTtaumzanuu. Popma Kpuctamueckux oopazoBanuif. CTpoeHue CIuTKa.

[IpeBpailieHHs B TBEPAOM COCTOSIHUU. AJIJIOTPOIIHS.
Tema 3. CtpoeHue CIIJIaBOB.
@da3pl U CTPYKTypa B METAUIMYECKUX CIUIaBax. [BEpAbIE PACTBOPbL. XMMHYECKHUE



COEIMHEHHS.

Tema 4. @opMHUpOBaHUE CTPYKTYPHI CIUIABOB MPU KPUCTAJUIU3ALUU.

[IpaBuno ¢a3. DKcrnepuMeHTaIbHOE MOCTPOCHHE auarpamm coctosiHus. [IpaBuio
OTpe3KoB. JluarpamMma COCTOSIHMSI CIUIaBOB, OOpa3yIOIIMX HEOTPAHUYEHHBIE TBEP/IbIC
pacTBopbl. J(narpamma cOCTOSTHUS CIUIABOB, 00Pa3yIOIINX OTPAHUUYCHHBIC TBEPAbIC PACTBOPHI.
JluarpaMMa COCTOSIHHS CIUTABOB, OOpa3ylOIIMX MEXAaHMYECKHE CMECH U3 YHCTBIX
KOMITIOHEHTOB. [lnarpamMma COCTOSIHMSI CIUIAaBOB, OOpa3yIOIIMX XHWMHUYECKHE COCAMHECHMS.
JlnarpaMmma COCTOSIHUS CIUIaBOB, KOMIIOHEHTHI KOTOPBIX UMEIOT MOJUMOP(HBIE MPEeBpaICHUS.

Tewma 5. [Inactudeckas aedopManus U MEXaHUIECKHUE CBOMCTBRA.

Pazpymenne meramnoB. Meroapl onpeneieHuss MEXaHWYECKHMX CBOWCTB. Hakuer.
Bnusinue nHarpeBa Ha CTpoeHHE U CBOMCTBA 1e(hOPMUPOBAHHOTO METAILIA. XOJIOAHAS U TOpsYast
nepopmanusi. Mexannueckue cBoiictBa. Haknen u pekpucramiu3anusi.

Tema 6. XKene3o u criaBbl Ha €r0 OCHOBE.

KomnoneHTs! 1 (a3bl B cucteMe kene3o - yriaepod. JuarpaMma coCTOSHUS JKene3o -
HEMEHTUT (MeTacTabuIbHOE paBHOBecHE). JlnarpaMma COCTOSTHUS KEJIe30
- rpadur (cTabuiabHOE paBHOBEeCHE). BnusHue yriepoaa M TOCTOSIHHBIX TpPUMEced Ha
cBoiicTBa ctaneil. Jlerupyrommue 31eMeHThl B cTad. CTPYKTypHBIE KJIACChl JIETUPOBAHHBIX
cTajeu.

Tema 7. UyryHsl.

Cepsiii u Oenblii yyryHbl. Beicokonpounbiii uyryH. KoBkuii uyryH. CrenuanabHbie
YYTYHBI.

Tewma 8. Teopus TepMUIECKO 00paOOTKH CTAIIH.

Knaccudukanuss BumoB Tepmuyeckod o0pabotku. Tepmuueckas oOpaboTka
nuarpamMma coctosHus. [IpeBpamienue npu HarpeBe (oOpa3oBanHue aycreHuta). Poct 3epHa
aycTeHMTa mnpu HarpeBe. IlepnutHoe mipeBpamieHne. MapTEHCUTHOE TNpEeBpallCHUE.
[IpomexxyTouHoe (OeMHUTHOE MpeBpauieHue). JuarpaMmmbl U30TEPMHUUECKOTO MPEBPAIICHUS
aycTeHuTa. TepMOKMHETUYECKUE TUarpaMMbl MPEBPAILCHHS MEPEOXIIAKICHHOIO ayCTEeHUTA.
[IpeBpamieHust npu OTIyCKE.

Tema 9. TexHOMOTHS TEPMUIECKON 00paOOTKH.

Omxur 1- 1o poma. Omxur 2 - T 0 poma. 3akanka. Bwuumbl oTmycka.
Tepmomexanudeckass oOpabotka. IloBepxHocTHas 3akanka. JledexkTrl, BO3HHKaIOIIUE TMPHU
TEPMHUYECKOI 00paboTKe.

Tewma 10. Xumuko- repmuyeckas o0padoTka.

Teopusi XUMUKO - TepMUUYeCcKOoM o00paboTku. IlleMeHTarusi, a30TUPOBAHHE W
nuaHupoBanue craneil. Juddysnonnas meramimzanus.

Tema 11. KoHCTpYKIIMOHHBIE CTaU U CIUIABBI.

VYriepoauctele KOHCTPYKUMOHHBIE cTanu. JlernmpoBaHHbIE KOHCTPYKIIMOHHBIE CTAJIH.
CrpouTenbHble  HU3KOJETHPOBaHHbIE cTamu. Cranmd 8 XOJOJHOM — IITaMIIOBKH.
KOHCTpYKIIMOHHBIE LIEMEHTyeMble U yiayuimaemble cranud. Cramm ¢ HOBBIILIEHHOM
00pabaThIBa€MOCTBIO pe3aHueM. PeccopHO - TpyXUHHBIE CTald OOIIET0 Ha3HAYEHUS.
[ITapukonoAmMIHUKOBBIE CcTanu. KOpPpO3MOHHOCTOWKHE M KAPOCTOMKHUE CTAIM U CIUJIABBI.



JKaponpounsle cranu u craBbl. KpuorenHeie crainm.

Tema 12. UHCTpyMEHTaAJIbHBIE CTAJIA U TBEPJIbIE CILIABHI.

Cramu st pexyiiero nHerpyMenTta. Ctaiau 11l K3MEPHUTEIBHOTO HHCTpyMeHTa. Ctanu
Uil mTaMnoB  XxojomHoro  aedopmupoBanms. Cranm I IITAMIIOB — TOPSYETO
nedopmupoBanus. TBepabIe CILIABHI.

Temal3. Cranu u criaBbl ¢ 0COObIMU (PU3UUECKUMU CBONCTBAMU.

MarnutHple cTam W ciutaBbl. CTaii W CIUTaBbI C  BBICOKMM  3JIEKTPUYECKUM
CONPOTHUBJICHUEM JIJII HArpeBaTeNlbHBIX 3JeMeHTOB. CIUIaBbl ¢ 3aJaHHBIM TEMIIEpaTypPHBIM
ko3 punrerToM nuHeHoro pacmmpenus. CriaBbl ¢ 3G hekToM naMaTu GOPMBHI.

Tema 14. Tutad u criaBel HA €T0 OCHOBE.

Tepmudeckas 00paboTKa THTAHOBBIX CILUIABOB. [IpOMBINITICHHBIC CIIJIaBbI TUTAHA.

Tema 15. AIFOMUHUI U CIIABBI HA €70 OCHOBE.

Knaccudukarus amoMuHIEBBIX cTu1aBoB. Tepmuueckas oOpadboTka. Jlepopmupyembie u
JUTEVHBIE aJFOMUHUEBBIE CIUIaBbl. MarHumidi W CIUIaBbl Ha €ro OCHOBE. JIUTelHble WU
nedopMupyeMble MarHUEBHIC CITIABHI.

Tema 16. Menp 1 criiaBbl Ha €€ OCHOBE.

JlaTyHu, X CTpOSHHE U CBOMCTBA. BpOH3BI: OJIOBSIHHBIC, aTFOMUHHEBBIC, KPEMHHUCTHIE U
oepmmueBble. AHTU(PPUKIIMOHHBIE CIUTaBbl. OJIOBSIHHBIC W CBUHIIOBBIE 0a00MTHI. [[MHKOBEIE
aHTU(PPHUKIIMOHHBIE CIIIaBBI. AJTIOMHUHUEBBIE TTOAIIMITHUKOBBIC CIIIABHI.

4.3 Jlexuuun
Ne Ha3Banue Temsl O06nem "acoB
/m Ounas 3aouHas
hopma ¢dbopma

1 Kpucraninueckoe cTpoeHHe METaNJIOB. 2 1
2 ®opMHUpoOBaHUE CTPYKTYPBI METAIIJIOB MPH KPUCTAIUIM3ALINN 2 1
3 CrpoeHue CILIaBOB. 2 -
4 DopMUPOBAaHUE CTPYKTYPHI CIIABOB MIPU KPUCTAIIIU3AIUH. 2 1
5 [Tnactuyeckas nedopMaius ¥ MEXaHUICCKUE CBONCTRA. 2 1
6 Keneso u criiaBel Ha €r0 OCHOBE. 2 1
7 UyryHsl. 2 -
8 Teopust TepMUIECKOi 00PaOOTKH CTANIH. 4 1
9 TexHomorust TepMUIECKOi 00pabOTKH 2 -
10 | Xumuko - TepMudeckas o0paboTka. . 2 -
11 | KoHCTpyKIMOHHBIE CTAIH U CILIABEI. 2 1
12 | HMHCcTpyMeHTaNbHBIE CTAlld U TBEPAbIC CIUIABBL. 2 -
13 | Cranu u ciaBsl ¢ 0cOOBIMU (PU3UUECKUMH CBOWCTBAMHU. 2 1
14 | TwuTaH ¥ CIUTaBBI Ha €T0 OCHOBE 2 -
15 | AnIOMUHUII U CIUTaBBI HA €T0 OCHOBE. 2 -
16 | Menp u cIUIaBEI HAa €€ OCHOBE. 2

Hroro 34 8




4.4 JlabopaTopHbIe pabOThI

No
/1

HasBanwne TeMsl

O0BEM YacoB

Ounas
dhopma

3aoyHas
dhopma

OmnpeneneHue  CTPOCHUS  METAIOB M CIJIAaBOB ~ METOJaMH
MaKpOCKOIIMYECKOTo aHaimu3a (MakpoaHanu3). M3yynTh OCHOBHBIC
[PUEMBbl MAKPOCKOTIMYECKOTO HCCIICAOBAHNS METAIJIOB M CIUIABOB.

2

1

Onpenenenne CTPYKTYpBI MaTepraioB MeToJIaMy
MHUKPOCKOITMYECKOTO aHanu3a (MHUKpoaHanu3). O3HaKOMUTBCS C
METOAaMHU HCCIEAOBAHUN CTPYKTYPBl MaTEPUAIIOB MIPH OOJBIINX.

Kpucrtannuszanus 1 ee BIMAHUE HA CTPYKTYpYy M CBONCTBA MeTaljia.
M3yunTth  MeXaHU3M U KHMHETHKY  IIpoliecca  IEpBHYHOM
KPUCTAJUIM3AL1H, BIIUSHUE YCIOBUN KPUCTAIUIN3ALUU HA CTPYKTYPY U

MEXaHMYECKHE CBOMCTBA METaJljIa.

BrusHue miacTuueckoil nedopMany Ha CTPYKTYpy U CBOMCTBa
METAJUIMYECKUX CIUIABOB. M3yunTh BAUSHHUE XOJIOIHOM MIACTUYECKOU
nedopmalu Ha CTPYKTYpPY M CBOMCTBAa METaJIJIOB

MUKpPOCTPYKTYPA yIIEPOJUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHUU.
3yuuTh CTPOCHUE YIIIEPOJUCTBIX CTAJIEH B pPABHOBECHOM COCTOSIHUM,

YCTAHOBUTL 3aBUCUMOCTb MCXKAY UX CTPOCHUEM U CBOMCTBaAMH

CrtpoeHue 1 CBOWCTBa YYryHOB. M3yunTh MUKPOCTPYKTYpPY UyTYHOB;
O03HAKOMHUTBCS C TEOpUEH KPUCTAUIM3AMK U  TNPAKTUYECKUM
[OJTy4EeHHUEM YYT'YHOB C Pa3In4HOM (OopMOH rpadMTHBIX BKIIOUCHUN

MuKpOCTpYKTypa JETHPOBAHHBIX CTaJleil B paBHOBECHOM COCTOSTHHH.
V3yunTh BIMSHHUE JIETUPOBAHUS HA CTPYKTYPY CTAIH B PAaBHOBECHOM

COCTOSAHUU.

Hopmanuzauus yraepoaucroi crand. llomyuuTs mpakTHuecKue

HABBIKH 110 HOpMaJIM3alluu CTaJIH.

Hroro:

17




4.5 IlpakTrueckue 3aHsATUA

Ne Ha3zsanwue TeMsbr O0beM yacoB
n/n Ounas | 3aounas
dhopma dhopma

Kpucrammdeckoe cTpoeHre MeTauToB. 3amada 1. 3agayda 2. 2 1
[Tnactrueckas nedopmanus, peKprCTAIN3ALUI U MEXaHUIECKHE CBOMCTBA. 2 1
3anaya 3. 3amaya 4.

3 |®opmupoBanme CTPYKTYpbI MpH KpuCTamTH3anui. Dasbl B METATHUECKHX 2 -
criaBax. [IpaBuno a3 nnm 3akon ['ub6ca. IlpaBuno orpeskos. 3amaua 5.
3amaya 6.

4 XKene3o u ero crassl. CraBbl CUCTEMBI XKee30 - yriuepod. Juarpamma 2 1

COCTOSIHHSI JKEJIe30 - IIeMeHTHT. 3afada 7. 3agada §

S |Teopus u mpaxTHKa TepMuueckoil 06padotku. COCTaBICHHE MApPIIPYTHOI 2 -
TEXHOJIOTHHM M3TOTOBIIEHUs AeTand. Ha3sHadeHue TemiiepaTypbl HarpeBa H
crnocoba oxnaxkaeHus. OmnpenencHue MPOAOCIDKUTEIILHOCTH HAarpesa.
[IpeBpamienue npu Harpese. 3amauda 11. [IpeBparienre npu oxmiaxaeHUN.
3agaua 12. [IpeBpaienue npu otnycke. 3agaua 13
Tepmuueckas 00paboTKa Aeranei MamuH. 3agada 15 1

Br16op mMapok craneii s aeraneid MamuH oomiero. 3anada 16 -

Br10op Mapok cTaneld ¥ CIUIaBOB JJIsl M3TOTOBJICHUSI HHCTPYMEHTa. 3ajaqa -
18

HUroro: 17 4

4.5. CamocrosTenbHast paboTa CTyICHTOB

No Hassanue TeMbl Bung CPC O0BeM JacoB
1/ Ounas 3aouHas
dhopma dhopma
1 CtpoeHne MeTaNINYECKNX MaTepralioB DJIeMEHTHI [[TOATOTOBKA Ki 4 8
kpuctayuiorpaguu. CTpoeHue peabHbIX 1abopaTOPHBIM
KPUCTAILIOB. paboTaMm , 9K3aMeH
2 |Kpucrammsamms. DHepreTudecKue YCJIOBHS|TIOITOTOBKA K| 4 8
rporecca KpUCTaUIM3alnMu. MexaHu3M TporieccayiadopaTopHbIM
KPUCTAJUTH3AIINY. dopma KPUCTAJUIMYECKUX[paboTaM, FIK3aMEH
oOpazoBanuii. Ctpoenue cinutka. IlpeBpamieHus B
TBEPJIOM COCTOSIHUH. AJUIOTPOIHUS
3 |Crpoemme craBoB. ®assl M CTPYKTypa B|IOATOTOBKA K 4 8
METaJUIMYECKUX CIUIaBax. TBepAble PacTBOPLL|IabOpPaTOPHBIM
XUMUYECKIE COCTUHEHUS paboTtam, SK3aMeH
4 \®opmuposanne CTPYKTYPHI CIIJIAaBOB MIPHIOATOTOBKA K 4 8
KpUCTAJUTH3AIINY. [IpaBuno (haz.[maboparopHbIM
DKCIIEPUMEHTAIBHOE MIOCTPOEHUE JuarpaMmpadboTam, SK3aMeH
coctossHus.  IIpaBunmo  orpeskoB.  JlmarpamMma
COCTOSIHMSI CILJIABOB
5 Yipyras u miactudeckas aedopmaiiusi. PaspyiienuelTOAT0OTOBKA K 5 8
MeTaJIOB. XOJIO{HAs U Topsiuas aedopmanusi. 1ab0paTOPHBIM
paboTtam, dK3aMeH
6 ’Kene3o u criaBel Ha €ro OCHOBE. MOATOTOBKA K 5 8




KomnonenTs! u ¢asbl B cucreme xemneso - n1a00paTOpHBIM
yIIIepos. paboTtam 5K3aMeH
7 Uyryn. Cepslit u Genblii uyryHbL. BBICOKOIPOUHBIHIOATOTOBKA K| 5 8
uyryH. KoBkwuii uyryH. CrieinaibHbIe YyTyHBI. 1a00paTOPHBIM
paboTtam, PK3aMeH
8  |Teopus TEPMUYECKON 00paboTKn CTaJIH.[IOJrOTOBKA K 5 8
Krnaccudukariys BUIOB TEPMHUYECKON 00pabOTKH.  |1a00paTOPHBIM
paboTtam, PK3aMeH
9  |TexHonorus TepMUIECcKOil 00pabOTKH [1OJArOTOBKA K 5 8
1abopaTOPHBIM
paboTamM dK3aMeH
10 Xumo - TepMuyieckas oopabotka. Teopust XumMuko[IOArOTOBKA K 5 8
- Tepmuueckoii  oOpabotkn.  Llementars,1A00PATOPHBIM
A30THPOBaHHE u UaHUPOBaHUE CTaJei. paboTam, SK3aMeH
Juddysnonnast MmeTammnuzamnms.
11 |KoHCTpYKIITMOHHBIE CTAJIN U CILJIABBI. [HOJrOTOBKA K 5 8
nabopaTopHBIM
paboTam, FK3aMeH
12 VHCTpYMEHTAJIbHBIE CTAJIU U TBEP/BIC CILIABHI. [IOAT0TOBKA K 5 8
nabopaTopHBIM
paboTam, SK3aMeH
13 |Cramn w cmnassr ¢ ocobbivu (uznueckuMuIIOArOTOBKA K| 5 8
CBOICTRAMIL nabopaTopHBIM
paboTtam, PK3aMeH
14 TutaH W CIUlaBel Ha €ro OcCHoBe. TepmuuyeckasIOArOTOBKa K 5 8
06paGoTKa THTAHOBBIX CILIABOB. IIpoMbiiueHHbIef’200PATOPHBIM
CIUIABBI TUTAHA. paboTam, SK3aMeH
15 |AJroMUHWMIA U CIJIABEI HA €TO OCHOBE. OJTOTOBKA K 5 8
nab0paTOPHBIM,
9K3aMeH
16 |Menp u cruiaBEI Ha €€ OCHOBE. HOJrOTOBKA K 5 8
m1abopaTOpHEIM
paboTaM, 9K3aMeH
HUroro 76 128

4.7. KprOBBIe pa6OTBI/ IIPOCKTHEI 110 «MaTepI/IaJIOBCI[eHI/IIO» HC ITPCAITOJIararoTCsA
y‘-Ie6HLIM IIJIAHOM.

5.00pa3oBarebHbIe TEXHOJIOTUN

B npouecce 00y4yenust 1yt JOCTUKEHMS ITIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
JUCLMITIMHBI UCTIOIB3YIOTCS CleAyIoLIe 00pa3oBaTeIbHbIE TEXHOIOTHH: -

MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHASL TEXHOJIOTHS, B TOM YHCIIE BU3yalu3alus,
CO3/IaHUE JIEKTPOHHBIX YYEOHBIX MAaTEPUAJIOB;

- TEXHOJIOTHUS KOJJIEKTUBHOTO B3aUMO/JICHCTBUS, B TOM UUCJIE COBMECTHOE PEIICHHE
poOJIeMHBIX 3a]a4, CUTYyalllii, KEHCOB;

- TEXHOJIOTHsI MPOOJIEMHOTO 00yUYEeHHsI, B TOM YHUCIIEe B paMKaX pa3dopa mpoOIeMHbIX
CUTYyalHUl;

- TEXHOJIOTUS Pa3BUBAIOLIET0 00YUYEHMsI, B TOM YUCJIE IOCTAHOBKA U pEIICHUE 3a]a4 OT
MEHEE CIIOKHBIX K 00JI€€ CII0KHBIM, Pa3BUBAIOIINX KOMIIETEHLIUU CTYJEHTOB;

- TEXHOJIOTUSl aJalTUBHOIO OOyYeHHs, B TOM 4YHCIIE IPOBEICHHE KOHCYJIbTALUN



npernoaaBaTeiisd.

0.YueOHO-MeTOANUeCKOe u pOrpaMMHO-UH(POPMAITMOHHOE oOecrieueHue
JUCTIATLTAHBI

a) OCHOBHas JIUTEpaTypa:

1. Typununa B.KO. MarepuanoBeneHre: MEXaHUYECKHME CBOMCTBAa METaJUIOB.
Tepmuueckas oOpadotka meramioB. Cnenuansubie ctanu U cmuiasbl / B.YO. Typunnna; non
pen. C.A. Hukynuna - M.: MUCuC, 2013. - 154 c. - ISBN 978-587623-680-7 - Texcr:
anekTponnbii  // OBC "Koncynbrant  crtyneHra" : [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785876236807.html (nata oOpamenus: 18.11.2019).
- Pexxum moctyna: no moamucke.

2. Crnecapuyk B.A. MaTepuaioBeieHUE ¥ TEXHOJIOTHS MaTeprajoB: yueo.mocooue /
B.A. Cnecapuyk - Munck : PUIITO, 2015. - 391 c. - ISBN 978-985503-499-6 - Tekcr:
anekTpoHHsbIi // OBC "KoncynbpTanT cryaeHta»: [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara oOpaienus:

18.11.2019) . - Pexxum mocTyma: mo moJimucke.

0) JOTMONMHUTENbHAS TUTEPATYPA:
1. Connues IO.I1. Marepuanosenenue. [Ipumenenue u BoiOop matepuanos / ComHIEB
FO.I1., bopsenko E.W., Bonorxxanuna C.A. - CII6. : XUMU3 AT, 2017. 200 c. - ISBN 978-

5-93808-295-3 - Tekcr: anekrponnsiii / ObC "KoHcynbTaHnt cTyaeHTa": [caliT].
URL:  http://www.studentlibrary.ru/book/ISBN97  85938082953.html  (maTa
oOpareHus:
18.11.2019) . - PesxxuM mocTyna: mo moammcke.
2. Kapckuit U.M. Matepuanoseaenue: yueoHoe nmocodue / .M. Kapckuit,

H.IT. UBanoga, /1.B. Kyuc, H.A. CBuayHoBuu - Munck: Bei. mik., 2015. - 557 c. - ISBN 978-
985-06-2517-5 - Tekct: snextponHslii / DBC "KoncyneTant cryngenta»: [caifr]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (nara oopamenus: 18.11.2019).
- PexxuM pocTyna: 1o mojmmcke.

3. Cnecapuyk B.A. MarepuanoBesieHre 1 TEXHOJOTHSI MaTepUaJIOB: yuel. mocodue
/ B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503499-6 - Tekcr:
anekTponHsbli // OBC "KoncynpTanT cryaenra": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (naTa oOpameHwus:
18.11.2019) . - Pexxum ocTyma: mo mojimucke.

4. Comnnues FO.I1. MarepuanoBenenue: YueOnuk s By30B / Comuues FO.I1., Tpsxun
E.W. - U3n. 6-e, crepeotur. - CI16. : XUMU3JIAT, 2017. - 784 c. - ISBN 978-5-93808-294-6
- TexcT: anextponnsiii // OBC "KoncynbTaHT cTynenTa": [cait].
- URL: http://www.studentlibrary.ru/book/ISBN9785938082946.htmi (mara
oOpamenus: 18.11.2019). - Pexxum gocTymna: mo noamnucke.

B) METOJUYECKHE PEKOMEHAIINHN:

1. JlaGopatopHblil IpakTUKyM MO aucuuiuHe «MarepuanoBeneHue» (AJs CTyI€HTOB
JTHEBHOM M 3a04HON (hopmax 0OydeHHsI BCEX TEXHHUYECKHUX crenuanbHoctei.) /Coct.: B. M.
Hy6acos, E. I1. Morunsnas, E.B. Haropusiii - Jlyranck: U3a-so JIHY um. B./lans, 2017. - 75
c.

2. Kapramosa JI. U., Koxxemskun I'. H. MaTtepuanoBeaeHue 1151 MAaIIMHOCTPOUTETIEH
B 3amavyax. Yue0. mocobue. -2-¢ wm3a, mnepepad. u wucnpas. Jlyranck: W3a-Bo


http://www.studentlibrary.ru/book/ISBN9785876236807.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN97
http://www.studentlibrary.ru/book/ISBN9789850625175.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN9785938082946.html

BocTouHOyKpanHCKOTr0 HalMOHAIBLHOTO YHUBEpcUTeTa nMeHu Braagumupa Jlans, 2004. 192 c.
3. Meronuueckne yKa3zaHMsd HW  KOHTPOJbHBIE  pabOThl MO  JUCIUIUIHHE
«MarepuanoBeJieHre» ISl CTYJIEHTOB - 3a04HUMKOB HampasiieHui: 8.100403 - opranuzanus
NEPEBO30K U YNPABJICHUS HA TPAHCIOPTE (KEJIE3HOJOPOKHBIN TPAHCIIOPT, MPOMBIIUICHHBIN
tpancriopT) 8.100402 - TpaHCHOPTHBIE CHUCTEMBI CO CICIHAIM3AIMCH OpraHu3aIus
tamoxkeHHoro KoHTpossi / Cocrt.: JI. Y. Kapramosa. - Jlyranck: M3a-Bo BocTounoykp. Hail. yH-
ta uM. Bnagumupa laisa, 2003.- 10 c.
4, JlybacoB B. M., Mormienast E. II. MeramnoBenenue u tepmuueckas o0paboTka
cIuTaBoB: YueOHoe nmocobwue. - Jyranck: U3n-Bo JIHY um. B. [Hamns, 2018.
- 134 c.

I') HHTEPHET-PECYPCOB

MuHuCTEPCTBO oOpa3oBaHus u HAyKU Poccurickon denepaunun -
bl1p://murO0OpHAYKH. PG/

denepanbHas cimyx0a o Haa30py B cdepe oOpa3zoBaHus U Hayku - hitp:// obrnadzor.
gov.ru/

MunucrepctBo oOpa3oBanusi u Hayku Jlyranckoil Haponnoit PecnyOmuku -
https://minobr.su

Haponusiii coBet Jlyranckoit Hapoauoit Pecriy6muku - https://nsinr.su TTopran
denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB BHICIIIETO 00Pa30BAHHUS -
http://fgosvo.ru

denepanbHbiii noptan «Poccuiickoe odpazoBanue» - http://www.edu.ru/
HNudopmarmonnas cuctema « EMmHOE OKHO OCTyTa K 00pa30BaTEIIbHBIM pecypcam -
http://window.edu.ru/

DenepalibHbIN LHEHTP uH(OPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB -
http://fcior.edu.ru/

DJeKTpOHHBIE OMOIMOTEUHBIE CUCTEMBI U PECYPCHI

DnekTpoHHO-OnOmoTeuyHass cucrtema «KoHCynbTaHT crynmeHta » http  ://www.
studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-O0ubmoTeuHas cucrema «StudMed.ru»_https://www.studmed.ru
HNudopmarimonHslii pecypc OubImoTekn oopazoBaTebHOM opranu3anuu Hayuynas
oubmmotexa umern A. H. Konsiesa - http://biblio.dahluniver.ru/

7. MarepuanbHO-TEXHUUECKOE o0ecrieueHue
JTUCUUIUIVHBI

OcBoenue mucuuIIMHBL «MaTepruanoBeeHre» NPEAnonaraeT MCHOJb30BaHUE
AKaJIEMUUYECKUX  ayJMTOPHIl, COOTBETCTBYIOIIMX  JCWCTBYIOIIMM  CAHUTAPHBIM U
IIPOTHBOIIOKAPHBIM MPAaBUJIAM U HOPMaM.

[Ipouee: pabouee MecTo mpenogaBaTesisi, OCHAIEHHOE KOMITBIOTEPOM C JIOCTYIIOM B
WntepHer; Mukpockonbsl Metaiiorpadpuyeckue MUMM-7; mneunm HarpeBareibHbIE
naboparopusie CHOJI-6,7/9 u np.; oOpa3upl, MUkpouudsl U 00OpyIOBaHHE ISl UX
MOATOTOBKY; TBepaoMep bpunemns, TBepaomep Pokseiia; pazpsiBHas mamuHa P 0,5; konep
MasiTHUKOBBIN; CTEH] ¢ (POPMOBOYHOI CMECHIO; OETYHBI JJAOOPATOPHBIE 1)1 IPUTOTOBIICHUS
(OpMOBOUYHOM cMecH; BECHI 1a00paTOPHbIE TEXHUUECKHE C KOMIJIEKTOM pPa3HOBECOB; KOIIEP


http://obrnadzor.gov.ru/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

nabopaTOpPHBIM 71  W3TOTOBJIGHHUA OO0pas3IoB; NpHOOpP s CyImKH oOpasloB U3
(hOpMOBOYHOM cMecH; MPUOOP I OMpeAesieHUus TBEPAOCTH, MPUOOp VIS ONpeacTIeHuUs
ra30MpPOHUIIAEMOCTH; THAPABIMYECKAN TPecc; IMepeueHb HarlsAHBIX TMOocoOuMi U
TEXHUYECKUX CPEJICTB OOYUCHHUST; KOMIUIECKT IJIAKATOB MO0 METAIIOBEICHHUIO U TEPMUIECKON
00paboTKe, CTPOCHHUIO M CBOMCTBAM METAUTUYECKMX M HEMETAUIMYECKUX MaTepUaJIOB;
ATbOOMBI MHKPOCTPYKTYP METAUIOB M METAJUIMYECKUX CIUIABOB; JIA0OPATOPHBIC CTECHIBI
o0pa3lioB M HaMIAIHBIX MocoOuit Kadeapbl; CTaHAAPTHBIE IIKalIbl H300pa’keHuin
Mukpoctpykryp o I'OCT 5639

[IporpammHoe obecneueHue:

DyHKIHOHANBHOE BecninarHoe nporpaMMHoe Ceputkn
Ha3HAUCHHE o0ecrieyeHue
OducHbIii makeT Libre Office 6.3.1 https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OneparnroHHas UBUNTU 19.04 https://ubuntu.com/

CHCTEMA https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www. opera. com

[TOYTOBBI KIHECHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird
daitn-meHeHKEP FarManager http://www. farmanager. com/download.php
ApxuBarop 7Zip http://www. 7-zip. org/

I'paduuecknit GIMP (GNU Image Ma- http://www. gimp. org/

penaKTop nipulation Program) http://gimp.ru/viewpage.php?page_id=8

http://ru. wikip edia. org/wiki/GIMP

Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

8. OnieHOUYHBIE CPECTBA IO TUCITUTIIIMHE

[TacopT hoHIa OIIEHOYHBIX CPEACTB MO YUECOHOUW NUCIUIUIHHE «MaTepHranioBeIeHUE)
[lepeuenb kOMIETEHIMM (37IEMEHTOB KOMIETEHIIHI), HOPMUPYEMBIX B
pe3yibTaTe OCBOEHUS YUeOHOM TUCIUTUIMHBI

10



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator

Ne | Kon dopmyIHpoBKa NHaukaTopsl KonTponupyemsie Oransl
1/ | KOHTPOJIMPYEMOH | KOHTPOJIMPYEMOH |TOCTHIKEHHI TEeMBbI Y4eOHOH ¢dbopmupoBaH
0 | KOMIETEHINH KOMIIETEHIIUU KOMIIETCHIINN (0| IUCUMIUIHHEL, us
peanuzyemMoin MPAKTUKU (cemectp
UCLUTITHHE U3yYCHNU)
1 | OIK-7 OIIK-7. OIIK-7.1. Tema 1. 4
CriocobeH [[pumensier Kpucrammmaeckoe
IIPUMEHSATh COBPEMEHHBIE U CTpocHUE
COBPEMEHHBIE Oe3omacHble MCTAJLIOB.
9KOJIOTHYHBIE U METOBI Tema 2.
Kpucrammsanus.
Oe3omnacHeIe paOHATBHOTO P 1
Tema 3.
METOABI HCTIOTb30BAHUS
CrpocHue
paIoOHaIbHOTO CBIPHEBBIX
CIJIABOB.

11




M CII0JIb30BAaHUA
CBIPBECBBIX
OHEPIreTUYCCKUX

pecypcoB
MAITUHOCTPOCHU U

peCypcoB B
MAIIIMHOCTPOCHU
.

OIIK-7.2.
[Tpumensier
COBpPEMEHHBIE U
Oe30macHbIe
METO/IBI
palroHAIBHOTO
HCIOIb30BAHMS
SHEePTEeTHUECKUX
peCcypcoB B
MAaITHHOCTPOCHH
u

Tema 4.
®opmupoBaHUe
CTPYKTYPHI CIIJIaBOB
npu
KpUCTAJUTU3AIUH.
Tewma 5.

Ypyras u

MJ1acTHYeCKast

nedopmarun. Tema

6.

JKene3o u criiaBbl Ha

ero ocHose. Tema 7.

UyryHsl.

Tema 8.

Teopus

TEPMUYECKON

00pabOTKH CTaH.

Tema 9.

TexHonorus

TEPMUYECKON

00paboTKH.

Tema 10.

XUMHUKO

TepMHUYECcKas

obpaboTka.

Tema 11.

KoHcTpykimoHHbI €

CTaJld U CILJIABBI.

Tema 12.

WNHCcTpyMEHTAIIBH bIE

CTaJu U TBEPJIbIC

CILJIaBBI.

Tema 13.

Crajy ¥ CIiaBbl ¢

0COOBIMH

(u3HYeCKUMU

CBOMCTBaMH.

Tema 14.

TwuTaH ¥ CIUIaBhI Ha

€ro OCHOBE.

Tema 15.
AJIIOMUHUM U CIUIABbI
Ha ero OCHOBE.

Tewma 16.

Menp ¥ crjiaBbI Ha

€e OCHOBE.

OIlK-12

OIIK-12.
Crioco0eH
oOecIieynBaTh

OIIK-12.1.
O6ecnieunBaer
TEXHOJIOTUYHOCTD

Tewma 1.
Kpucrannuueckoe
CTpOEHHE
METaJIJIOB.

TCXHOJIOIrHMYHOCTH

1631 (11717

U | IIpOIIeCCOB UX

12




H3TOTOBIICHHS,
YMETh
KOHTPOJINPOBATH
COOIOICHHE
TEXHOJIOTHYECKOU
TUCITATITNHBI TIPH
HM3rOTOBJICHUU
U3JICIUN
MaIIHHOCTPOCHUS
W3S u
MPOIIECCOB UX
H3rOTOBJICHUS.
OIIK-12.2.
Ymeer
KOHTPOJIUPOBATh
coOII0IeHNE
TEXHOJIOTHYCCKOM
JUCLMILIVHEL IIPU
H3TOTOBIICHUH
H3SITHI
MAaIIHHOCTPOCHHS
Tema 2.
Kpucrannuzanus
Tema 3.

Crpoenue
CIUIABOB.

Tema 4.
DopMHUpoBaHUE
CTPYKTYpBI
CIUIaBOB MIPH
KpUCTAJUTM3ALHH.
Tema 5.

Ypyras

u
TTacTUYeCKast
nedopmarum.
Tewma 6.

Kene3o u crnaBsl
Ha ero OCHOBE.
Tema 7.

UyryHsl.

Tema 8.

Teopus
TEPMUYECKON
00paboTKH cTanm.
Tema 9.
TexHonorus
TEPMUYECKON
00paboTkwu.

Tema 10.
XUMHKO-
TepMHUIECKas
oOpaboTka.

Tema 11.
KoHCTpyKITMOHHBI
€ CTaJIM U CILJIaBBI.
Tema 12.
WHcTpyMeHTabH
Bl€ CTaIu U
TBEpIbIC CILIABHI.
Tema 13.

CTanu ¥ CIUIaBkI C
0COOBIMH
(hU3UIeCKUMHU
CBOMCTBaMH.
Tema 14.

TutaH U craBbI
Ha ero OCHOBE.
Tema 15.
AnoMuHnil 1
CILJIAaBBI HA €0
OCHOBE.

Tema 16.

Menr U cruiaBbl
Ha ee OCHOBE.

ITokazarenu u KpUTCPUKU OICHUBAHUA KOMHGTGHHHﬁ, OIMMCAaHHNC IIKaJ OICHUBAHWA

13

13



Nunukaropsl

Ne Kon JIOCTHXKEHUM [Tepeuenb Kontponupyemsie | HaumeHnoBaHue

/0 | KOHTPOIUPYEMO KOMIIETeHIINN TUTAHUPYEMBIX TEeMBbI y9eOHOU OIICHOYHOTO
7 KOMIIETEHITUN (110 peann3yemoit pe3yIbTaToOB JACTIATITAHBI cpelncTBa

JIVCHUTIINHE)

1 OIIK-7. OIIK-7.1. 3HATh: Tema 1, 3amanue 1y
Cnocoben [Ipumenser COBpEeMECHHBIC U Tema 2, MIPaKTHYECKUX
MIPUMEHSTh COBpEMEHHBIE 1 0e301macHpIe METOIBI Tewma 3, 3aHATHH,
COBpPEMCHHBIC Oe3omacHbIC paImoHAILHOTO Tema 4, 3a/1aHus 110
SKOJIOTUYHBIE U METOIBI WCTIOTTb30BaHMS Tewma 5, 11a60pPaTOPHBIM
Oe3omacHbIC paImoHAILHOTO CHIPBEBBIX Tema 6, 3AHATHAM,
METOIBI MCTIOTTb30BAHMUS MaTepraoB B — o z g 9K3aMeH
paOHaAIIEHOTO CBIPBEBBIX MATITUHOCTNOSHUN ~ES

YMETh: Tema 9,
HCTIOJIb30BaHUSA pecypcoB B HCIIOJIb30BaTh Tema 10,
CBIPbEBBIX U MaIlMHOCTPOEHU COBpPEMEHHBIE U Tema 11,
SHEPreTUYECKUX U. 0e301macHBIE METOIBI Tema 12,
pecypcoB B PalMOHAIIBHOTO Tema 13,
MaIllMHOCTPOEHU WCIIOJIb30BaHUS Tema 14,
u CBIPBEBBIX Tema 15, Tema 16
MaTepHajoB B
MallIMHOCTPOCHUU
BJIaACTh: HABbIKAMU
MPUMEHEHUS
COBPEMEHHBIX H
0e301MacHBIX METOIOB
paIoHAIBHOTO
WCTIOTTb30BaHHUS
CBIPBEBBIX
MaTepHuajoB B
MAaIMHOCTPOCHUU
OIIK-7.2. 3HATh: Tema 1, 3aganue s
[Ipumensier COBpPEMEHHBIE U Tema 2, NPAKTUYECKUX
COBpEMEHHbBIE U 0e301macHbIe METOIBI Tewma 3, 3aHATHH,
Oe3oracHbIe paIoHAIBHOTO Tewma 4, 3aJIaHus 110
METO/TBI WCTIOTTb30BaHHUS Tewma 5, 1a60PaTOPHBIM
paIoOHAIBHOTO SHEPreTHYECKUX Tewma 6, 3aHATHUSM,
WCTIOJIb30BaHHUS pecypcoB B Tema 7, 9K3aMeH
SHEPreTHYECKH MaIIMHOCTPOCHUH Tema 8,
X pecypcoB B YMETh: Tewma 9,
MAaIIMHOCTPOCH WCIIOJIb30BaTh Tema 10,
nn

COBpEMEHHbBIC U
0e30I1aCHbIE METO/IBI
paloHaIbHOTO
HCIIOIE30BAHUS
3HepI‘eTI/I‘IeCKI/IX
peCypcoB B
MaIHI/IHOCTpOCHI/II/I
BIIaJIETh: HABBIKAMU

Tema 11, Tema 12,
Tema 13, Tema 14,
Tema 15, Tema 16
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MIPUMEHEHUS
COBPEMEHHBIX U
0e30IMacHBIX
METOZOB
PaAIMOHATIBHOIO
HCIIONIB30BAHUS
SHEPreTHYECKUX
pecypcoB B
MalIMHOCTPOCHUU

OIIK-12.
CnocobeH
obecrieunBaTh
TEXHOJOTHYHOCT
b U3JEIUN U
TIPOIIECCOB UX
HM3rOTOBJICHUS,
YMETh
KOHTPOJIUPOBATh
coOTI0IeHNE
TEXHOJIOTHYECKO U
JUCIMILIUHBI TIPU
H3TOTOBIICHHH
H3ISTTHI
MAalIHHOCTPOCHH
i

OIlK-12.1.

OOecneunBaeT
TEXHOJIIOTMYHOCT b
M31EIIHST ¥ IIPOLICCCOB
X U3rOTOBJICHUS.

3HATh: METOJIBI
TIPOTIECCOB
HW3TOTOBJICHUS U3SITHI
YMETh: 00eCTIeYnTh
MIpaBUILHOE
MIpUMEHEHNE TTPOIIECCOB
JUISL U3TOTOBJICHUS
WU3JICTIUN BIAJCTh:
HaBBIKAMH KOHTPOJIS
TEXHOJOTHYECKOTO
npoiiecca

Tema 8, Tema 9,
Tema 10

3aganue s
MMPAKTHIECKHAX
3aHATHH,
3aJaHus 110
mabopaTOPHEIM
3aHATHSIM,
JK3aMeH

OIIK-12.2.

YMmeet
KOHTPOJIUPOBATH
coOI0IeHNE
TEXHOJIOTHYECKO
JTUCITUTUTNHBI TIPH

M3rOTOBJICHUH

M3IC U

MAaIIUHOCTPOCHHU

1.

3HATh: METOJIBI
KOHTPOJIS COOFOICHNUS
TEXHOJOTHYECKOM
JTUCTIUTLIUHBI TIPU
HM3TOTOBIICHUH U3JIEITHH
MaIHHOCTPOCHUS
YMETh: KOHTPOJIUPOBATH
coOTI0IeHNE
TEXHOJIOTHYECKOTO
mporiecca npu
HU3TOTOBJICHUH U3CITHI
MAalIMHOCTPOCHHS
BJIaJIETh. HABBIKAMU
HEpa3pyIIAoIIero
KOHTPOJIL COOTBETCTBUS
TOTOBOTO W3JEIIUS
TpeOOBaHUSIM
TEXHUYICCKOU
JIOKyMEHTAITIH Ha

231 (7 (S

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6,
Tema 7, Tema 8,
Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13, Tema 14,
Tema 15, Tema 16,

Tema 17, Tema 18

3aganue s
MIPAKTHIECKAX
3aHSATHH,
3a/T1aHMS 110
n1a60paTOPHBIM

3aHATHUSIM,
JK3aMEH

Ha60paTopHaﬁ pa60Ta Ne 1. OHpC)lCJ'ICHI/Ie CTPpOCHHA MCTAJIJIOB U CIUIABOB METOAAMU MAKPOCKOIIHNYCCKOIO

3ananus Mo J1adopaTOPHBIM 3aHATHUSM:
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aHanu3a (MakpoaHau3):

OmnmcaTb CynIHOCTh U Ha3HAYEHHE MaKPOCKOITUYECKOT0 aHaIn3a (MakpoaHalu3a).

OmnucaTh METOAMKY HCCIIECIOBAHHS U3TIOMOB METAIJIOB M CILUIABOB.

HUccnenoBath 00pa3iubl H3I0MOB Pa3IUUHBIX CIUTaBOB. BEIOpaTh 0WH U3 HUX, CXeMaTHYHO 3apHCOBATH €T0 U
JaTh 3aKiI0UeHre 0 GopMe U pa3Mepax 3epHa, BUJE Pa3pylICHUS U TOPOKaX METAJIA.

Onmcatbs METOIUKY MIPUTOTOBICHAS MaKPOILTHA(OB.

3apucoBaTh MaKpOCTPYKTYPY Ne(POPMHPOBAHHOTO ¥ JIUTOTO METallIa IMocje rTyOOKOro TpaBJieHUs. YKa3aTh
COCTaB PEaKTHUBA H 0XapaKTEPH30BaATh MAKPOCTPYKTYPY.

3apucoBaTh MakpOCTPYKTYpy OOpa3lloB MOCIE MOBEPXHOCTHOTO TPaBIICHHS. YKa3aTh COCTAB PEaKTHUBA W
OXapaKTepU30BaTh MAKPOCTPYKTYPY.

BbISIBUTE XMMHYECKYI0 HEOJHOPOAHOCTH (JIMKBALMIO) cepbl Mo Mmerony baymana. [lomy4eHHBIH cepHBIN
OTIEYATOK MPHUKIIECUTh B TETPaJb U JaTh 3aKIIOUCHIE O XapaKTepe pacrpelelieHus cepbl B cTaiu. [IpuBecTr cocTaB
peaKkTHBa ¥ XUMUYECKUE PEAKIINH, TPOUCXOJISIIUE B TIPOIIECCE UCCIICIOBAHUSI.

Jlaboparopras padora Ne 2. Onpenenenue CTPyKTYpbl MaTEPHUAIOB METOITaMU MHUKPOCKOTIYECKOTO aHaIn3a
(MUKpoaHan3).

OmnucaTh Ha3HAYCHHE MUKPOCKOITMYECKOTO aHAN3a (MUKPOAHAIH3a).

OnwucaTh METOAMKY MPUTOTOBICHUS U TPABICHUS MUKPOILTU(OB.

3apHuCcoOBATh CXEMY OTPAKEHUS JIy4Yeil OT MOJIUPOBAHHON U MPOTPABICHHONW MOBEPXHOCTH METaILIA.

Nzyunthb ycTpoiicTBO M IpUHINT paboThl METAIUIOTpa)HIeCKOr0 MUKPOCKOTA.

3apucoBaTh ONTHYECKYIO cXeMy MHUKpockona MUM-7.

HUccnenoBars Ha MeTaorpadMuecKOM MUKPOCKOIIE MUKPOILTH( 10 TpaBJeHHUs. 3apUCcOBaTh €ro B KBajpare
30*30 MM U 1aTh 3aKJIFOYEHHE O Ka4eCTBE MPUTOTOBIICHUSI MEKpOLLTUdA.

HccnenoBath Ha MEKPOCKOIIE MUKPOIILIH( MOCIE TPaBICHUS. 3apUCOBaTh ero CTPYKTypy B kBazapate 30*30
MM U JIaTh 3aKJIIOYCHHUE O KaYeCTBE TpaBiieHUs MUKponumda. Onucats GopMy U pa3Mep 3epeH, 1ePEKThl BHYTPEHHETO
CTPOCHHUA MeTasuia (€CJIM OHHU MPUCYTCTBYIOT B METAJIJIE).

Omnpenenuts ycTaHOBIEHHOE HA MUKPOCKOIIE YBeTH4YeHUE (TI0JIb3YSCh CIIPABOYHOM TaOJIUIIe) U 3aITucaTh ero
MOJT CXeMaMH MUKPOILTH(OB.

JlaGopatopnas padota Ne 3. Kpucrannuzauus u ee BIUSIHAE Ha CTPYKTYPY M CBOMCTBA METaLIA.

W3yunthb ycTpoiicTBO OMOIOTHYECKOr0 MUKPOCKOIIA U pabOTy Ha HEM.

HaueptuTs 1 onucars ONTHYECKYIO CXeMy OHOJIOIMYECKOTO MUKPOCKOTIA.

IIpocMoTpeTh Ha GHOTOrNYECKOM MHUKPOCKOIIE ITPOLECC KPUCTAIUIN3ALMH KAIUId pacTBOpa
COJIH.

Onwucatp Mporecce KPUCTAIUTM3AINH COJTH.

3apucoBaTh CTPOEHHE 3aTBEPAEBAIONIEH KaIlIi pacTBOPA COJIM C COOTBETCTBYIOIIUMH TOSACHEHUSIMHU.

M3yuuTh moj. MUKPOCKOIIOM CTpOoeHue uncToi Meau u natyHu (60% Cu, pemerka ['TIK; 40% Zn, pemerka
I'TIY) u cxemaTudecku u300pa3uTh CTPYKTYPHI.

JlaGopatophas padota Ne 4. BiusHue rmactiueckoi [eopManiy Ha CTPYKTYpY M CBOMCTBA METAJUIMYECKUX
CILIaBOB

M3meputh BEICOTY 00pasmoB 10 aehopMarivm.

BrimmomauTE 0caaky o0pasIos.

W3meputh BEICOTY 00pasIoB mociie aehOpMaIiii.

Onpenenuts crerneHs aedopmaiiny 00pasios €, %.

3amMepuTh TBEPAOCTH 00pa3ioB. [loyueHHbIe JaHHbBIE 3aHECTH B Ta0JI.

o momyueHHBIM JaHHBIM MOCTPOUTH Ipad MK H3MEHEHHUS TBEPAOCTH MaTepuaa ot crenenu aedopmanuu HB
= Jle). Caenatb BBIBOJI O BIMSHUH CTETIEHH JiepopMaliuy Ha TBEPAOCTh METAJLIOB.

W3yuuth U 3apucoBaTh CTPYKTYpy 00pa3IloB MMOCIe pa3inIHbIX CTENeHEH TedopMaIui.

JlabopaTtopnas pabota Ne 5. MUKpOCTPYKTypa YIIIEPOIUCTHIX CTAICH B PABHOBECHOM COCTOSTHUH.

N3yunTh MUKPOCTPYKTYPY YIVIEPOAMCTHIX CTAJIEl B pABHOBECHOM COCTOSIHHUH.

CxeMaTH4ecKd 3aprucoBaTh HAOII0IaeMyI0 B MUKPOCKOIT MUKPOCTPYKTYpY B KBampaTax 30730 mm.

OnpenenuTs Mo MEUKPOCTPYKTYPE € MTOMOIIBIO TIPaBHUiIa OTPE3KOB COAEPKAHHUE YTIEpoaa B KaKIOM 00pasie
CTaJIu.
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Ilon KaxzablM pHCYHKOM yKa3aTb MHKDPOCTPYKTYpPY, COAep)KaHHe yriepoda, (a3oBblii cocTas,
MIPEIoIaraeMyro MapKy CTalH, €€ KJIacc.

U3 cnpaBoyHO# TaOIUIBI BRITUCATH MEXaHMYECKHE CBOWCTBA [ UCCIEAYEMbIX MapOK CTalleil ¥ MOCTPOUTD
rpaduuecKylo 3aBUCUMOCT «MeXaHn4eCKre CBOMCTBA - COAep KaHUe YIIIepoaa.

JIaboparopHnas pabora Ne 6. CTpoeHue u CBOICTBA YYT'YHOB.

W3yunTs Mo MEKPOCKOTIOM MUKPOCTPYKTYpY O€TIoro 4yryHa u 3aprucoBars ee B kBaapare 3030 mm. Yka3aTb
CTPYKTYPY ¥ CTPYKTYPHBI KJIaCC 3apHCOBAHHOTO YyTyHa.

N3y4unTh 1O MHKPOCKOIIOM MHKPOCTPYKTYPBHI CEpPBIX, BBICOKOIIPOYHBIX M KOBKHX UYYI'YHOB 1O H IIOCTE
TpaBneHus. Ha mukponummdax mno TpasieHHs ompenenuTs (opMy TrpaduTHBIX BKIIOYeHH W BHI 4yryHa. Ha
MHKpouumidax Mocie TPaBIEHHUS HCCIEAOBATH CTPOCHHE METAINITMYECKOW OCHOBBI M OINPEAEIHTh MAapKy UyTyHa.
PesynbTathl nccnenoBaHni MPeaCTaBUTh B BUAE PUCYHKOB (kBagpaTsl 30x30 Mm).

Kpartko onucats crnocoObl HOJTy4eHUs CEPOT0, BEICOKOMIPOUYHOTO U KOBKOTO YYT'YHOB.

JlaGopartopHas padoTta Ne 7. MUKpOCTPYKTypa JICTUPOBAHHBIX CTAICl B PABHOBECHOM

COCTOSTHUH.

N3yuuth cTpoeHuE CTAIEH IO MUKPOCKOIIOM.

CxeMaTnyecku 3apucoBaTh HabIt01aeMbIe CTPYKTYpHI B KBajpaTax 30x30 M.

C noMolIlbI0 AUarpamMM ONPEAEIUTh KIIACC U3y4aeMbIX CTaJeH.

ITox kaxabpIM PUCYHKOM HaIMCaTh MapKy CTaji, €€ XUMUYECKUI COCTaB, CTPYKTYPY U CTPYKTYPHBIN KJ1acc

Jlaboparopras pabora Ne 8. Hopmanuzanus yriiepoaucToi cTam.
3anmcats MapKy cTaiau B rpady 2 IpoTOKoOIA.
W3mepuTh 00pasipl mpu NOMOIIY IITAHTEHIMPKYJIS U Pe3yIbTaThl 3aMepa 3aluChIBaTh B rpady 3.
Omnpenenuts TBeprocte HB 00pa3noB B MCXOIHOM COCTOSHMM M IIOJIyYEHHBIE PE3YJIbTaThl TBEPHOCTH
3amucarh B rpady 4.
BEIMOTHUTE HOpMaH3anrio 00pa3oB U ONPEACTUTh TBEPAOCTh YIIIEPOIUCTOM CTalN MOCIe HOPMaH3alHu.
Omnpenenuts TeMIepaTypy HOpMaTU3allK CTAIN, TIOJIb3YSCh HIDKHEH YacThIO IUarpaMMBbl JKeJIe30-1IEMEHTHT.
Jia cpenHeyriiepoAucThIX JOIBTEKTOUIHBIX cTaned (crtamum Mapok 40-65) Temmeparypa HOpMalu3alllu
BeiOupaetcs Ha 30-50°C Boitie nunun GS, T. €. Ac3+(30-50°C), a1 BRICOKOYTIIEPOIUCTBIX 3a3BTEKTOUIHBIX CTaJIeH
(Y9-Y12) temneparypa na 30-50 °C Bermie nuauu SE, 1. e. Act+ (30-50°C).
Temmneparypy HOpManu3aluy 3anucats B rpady S.
Omnpenenuts 0OIIYI0 MPOAOJKUTEIBHOCTh HAarpeBa M BBIAEPKKH 00pa3uoB u3 pacuera 1,5 muH Ha 1 MM
JIraMeTpa WK TOIIUHbI oOpasna. PesynbraTsl 3anucars B rpady 6.
OO6pasipl MOMECTUTH B I€4b, HAIPETYIO OO TEMIEpaTypbl HOPMAaJH3alMU U CTAadd AAHHOW MapKH, Kak
MOKa3aHo Ha PHUC. 2, ¥ BBIIIEPXKAaTh B II€YH TpeObyeMoe BpeMsl.
W3Bneus 00pa3msl MOCae10BaTENbHO OIMH 33 APYTHM U3 IIEYH U OXJIaIUTh X Ha CHOKOMHOM BO3AyXe.
3aunctuTh 00a Topia 00pa3oB Ha NLTH(OBATEHON IIKYpKE.
Omnpenenuts TBEPIOCTh HOPMAIM30BAHHBIX 00pa3IoB. Pe3ynbTaTel H3MepeHni TBEPIOCTH 3aHECTH B Tpady

N300pa3uts rpadudeckn pexkuM HOpMaIM3alliy B KOOPIHATAX TeMIlepaTypa - BpeMsi Harpesa.
N3yuuth CTPYKTYpBI HCCIIEyEMbIX CTAJICH JI0 M MOCIe TEPMUIECKOi 00paboTKU. 3aprucoBaTh CTPYKTYPHI B
kBazapatax 30x30mm.

JlabopaTtopnas padota Ne 9. MUKpPOCTPYKTypa IIBETHBIX CILIABOB.

Omnpenenuts XMMUYECKUH COCTaB NBETHBIX ciiaBoB narynu J160, 6ponssl bpC30, mopamomunus 1 u
curymuHa AJI2.

N3o6paszuts auarpammel coctostams cuctem Cu-2m, Cu-Pb, A1-Cu, A1-b1.

Ha muarpammax cocTOsSHUSI CHCTEM yKa3aTh COOTBETCTBYIOIIME KOHIIEHTPAIWU CILIABOB, OMPENEIUTh WX
CTPYKTYPHBIN COCTaB B paBHOBECHOM cocTostHnY Tipu 20°C 1 yKa3aTh TEMITEPATyphl KPUTHIECKUX TOUEK.

W3yuntb MEKpPOCTPYKTYpY LIBETHBIX ciiaBoB Jatynu JI60, 6ponssl bpC30, mropamomunmst J{1 (3akaneHHOTO
W UCKYCCTBEHHO COCTapEHHOI0) U cuimyMuHa AJI2.

CxeMaTHUYEeCKH 3apHCcOBaTh HaOJIIOJaeMble CTPYKTYpHl ciiaBoB B kBazgparax (30x30 mwm). Ilox xaxmsim
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PUCYHKOM YyKa3aTh MapKy CIUIaBa, XMMUYECKHI COCTaB M THI JUarpaMMbl COCTOSHUS, K KOTOPOMY OH OTHOCHUTCH.
VYkazaTh, Kakve U3 U3yYCHHBIX CIIABOB YIPOUHSIOTCA TepMOoOpadoTKoi. OTBET 000CHOBATS.

KpI/ITepI/II/I 1 IIKaJia, OOCHUBAHUSA 110 OHCHOYHOMY CPCACTBY -
3a0aHUs No ﬂa60pam0prlM SAHAMUAM
[Ixana OLICHUBaHUs Kpurepuii onienrBanmust

(MHTEpBaN 0aJIIOB)

3agaHue BBINIOJHEHO Ha BBICOKOM YPOBHE (CTYOCHT B MOJHOM OOBEME OCBETHII
paccMaTpuBaeMyro nIpoOiIeMaTHKYy, IPUBEI apryMEHTHI B TI0JIb3Y CBOMX CYKICHUH,
BJaJiceT NPOQUILHBIM MOHATHHHBIM (KaTeropuaibHbIM) allapaToM U T.I1.)

4 3azaHue BBIOJHEHO Ha CpeJHEM YpoBHE (CTyAEHT B LEJIOM OCBETHI
paccMaTpuBaeMyro Ipo0IeMaTHKY, IPUBEN apryMEHTHI B TIOJIb3Y CBOUX CYKICHUH,
TOIYCTUB HEKOTOPBIE HETOYHOCTH U T.I1.)

3 3azaHue BBIOJIHEHO HAa HU3KOM YpOBHE (CTYAEHT JOIYCTHUJI CYIIECTBEHHBIC
HETOYHOCTH, U3JIOKII MaTepUall C OIIMOKaMH, HE BIIAICET B JOCTATOYHOM CTETICHH
MPOQIIBEHBIM KaTErOpUaTBbHBIM alllapaToM U T.11.)

2 3ajaHre BBIIOJIHEHO HAa HEYAOBICTBOPUTEILHOM YPOBHE WM HE TIPENCTaBIICH
(CTYyIEHT HE TOTOB, HE BBIMOJIHWII 3aJIaHUE H T.I1.)

33,[[3HI/IC I IPAKTUYCCKUX 3aHATUHN

3anstue 1. Kpucrannnueckoe ctpoeHue MeTayioB. 3aaada 1. 3amgaqa 2.
3agaHue: OCBOUTH MPOLECC 3aTBEPACBAHUS KPUCTAIUIMUYECKUX BEIIECTB U YCTAHOBUTH B3aUMOCBS3b MEKIY
CTPYKTYPOU CIUTKA U YCIOBUSMH IPOLECCA KPUCTATUTU3ALINH.
KoHTposnbHbIe BOpoCh
1. Yro takoe ¢a3oBoe npeBpamenue? [IpuBennte nmpumepsl.
2. OOmwscHUTE, MoueMy (ha30BOE MPEBPAIICHHE KPUCTANTMIECKUX TNl COMPOBOXKIACTCS TETLIOBBIM
addexrom? [IpuBennuTe mpumepsl.
3. HapucyiiTe KpHBYIO OXJIQXKICHUS U HATPEBa JJIsl KPUCTAILUTUYECKOTO M aMOP(QHOTO BEIIEeCTBA.
4. Hapucyiite 1 00BSICHUTE CXEMY H3MEHEHHS CBOOOTHOIM YHEPIUU YMCTOTO METAlIa B TBEPJIOM U KHJIKOM
COCTOSIHMSX M 3aBUCUMOCTH OT TEMIIEPaTyphl.
5. UeM oOBsiCHSETCS pa3inure MEXIy TEMIIEPATypPOH IJIaBICHHs U TEMIIEPaTypol KpUCTAIUTH3aIuH?
6. HazoBuTe 0cHOBHBIE TapaMeTpHI MpoIiecca KPUCTAILTU3AIINH.
7. OOBsACHUTE CBSI3b MEXKILYy YHCIOM IIEHTPOB KPUCTALTH3ALUY, JIMHEHHON CKOPOCTBIO HX POCTa U
BEJIMYMHON 3€pHa.
8. Hapucyiite 1 00BACHUTE CXeMY BIHSHUS NEPEOXIKICHHUS HA YHCIIO IIEHTPOB KPUCTAIUTH3AINH U
CKOPOCTb POCTa KPUCTAJLIOB.
9. Ilepeuncaure GakToOpbl, CIIOCOOCTBYIOIINE NEPEOXTAKICHNUIO METAIIIOB.
10. /latiTe MOHSATHE O KPUTHIECKOM pajyce 3apobliia TBEp 10 (ha3bl.
11. JlafiTe MOHSATHE O TOMOT€HHOM MEXaHHU3ME 3apOXKIACHUS TBEPI0H (hasbl.
12. laiiTe MOHSTHE O TETEPOreHHOM MEXaHU3ME 3apOKICHUS TBEPIOH (asbl.
13. HapucyiiTe u 00bsCHUTE 30HAITEHOE CTPOSHHE METAILITHYECKOTO CITUTKA.
14. Tlepeuncnute TOCTOWHCTBA U HEAOCTATKH CIUTKA C Pa3BUTOW 30HON CTOIOYATHIX KPUCTAIUIOB.
HazoBute hakTopbl, CIOCOOCTBYIOIIME PA3BUTHIO 30HBI CTOJIOUATHIX KPUCTAILIOB.
15. Ilepeuncnure JOCTOMHCTBA M HEIOCTATKU CIIUTKA C PA3BUTON 30HOH paBHOOCHBIX KPUCTAILIOB.

3ansatue 2. [Inactuyeckas nedopmanusi, peKpUCTaNIU3alMs U MEXaHUIecKue cBOcTB. 3anaya 3. 3anaua 4.

3amaHue: U3yYUTh BIUSHUE XOJIOTHOHN IJIACTUUECKON 1e()opMaliii Ha CTPYKTYPY M CBOWCTBAa METAJLIOB.
KonTponbHbIe BOpoCs!

1. Yro Takoe ynpyras geopMamus METajIOB U CIIABOB?

2. ®usnyeckue METO bl OTPEACICHUS YIPYToil 1eopMaIiu.

3. CTpyKTypHO-UyBCTBHUTEIbHBIC i HEUYBCTBUTEIBHBIC XapaKTEPUCTUKH YIIPYTOH eopManuu.
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4. Yto Takoe mactuyeckas aedopManys MeTasioB U CIUIaBOB?
5. lnarpamma HanpsbKeHue - 1eopManus Ui IUIACTHYHBIX B XPYIKAX METAJIOB.
6. XapaKTepHCTHKH IUIaCTHYECKON eOpMaliy IS TNIACTUYHBIX U XPYIIKUX MaTepUaNoB.

7. Kak nmpoucxoaut rutactuyeckas aedopmanys B MOHO - U OJIMKpHCTAILIax?

8. Tekcrypa nedopMUPOBAHHBIX MAaTEPUATIOB.

9. Uto Takoe qUCIOKAIMS U THIOTHOCTh JTUCTOKAIUI?

KaxoBa m10THOCTE AUCIOKAMi B OTOXKEHHBIX U HaKJIEMaHHBIX 00pa3iax?

10. ®uznyeckas CyImHOCTh HAKIIETIA.

11. Kak Briuser HakuIen Ha pu3mdeckre, XMMUIEeCKHe M MEXaHMIECKHE XapaKTePUCTHKH HAKIETAaHHOTO
Marepuana?

12. OTabIX ¥ MOJIMTOHU3AIS.

13. UzmeHeHue cTpyKTypbl, GU3NIECKUX, XHMHUUECKIX 1 MEXaHMYECKHX CBOMCTB METAILIIOB M CILUIABOB.

14. TlepBryHas peKpUCTAIUTH3ALUSI METAJUIOB U CILIABOB.

15. UzmeHeHne QU3HYECKUX, XUMUYECKUX U MEXaHUYECKUX CBOMCTB METAJIJIOB U CIIJIABOB.

16. BropuuHas pekpuCTaNIN3alis METAJIOB U CIIJIABOB.

17. Kak Bnusier BTOpUYHAsI PEKPUCTAIUTH3ALMS Ha N3MCHEHHE MEXaHMYECKUX CBOMCTB HAKIICTTAHHBIX
MaTepHasoB.

18. KpuTtndeckas cTeneHs AeopMaInm.

19. XonomHas u ropsiaas 00padOTKa METAIIOB U CTIaBOB. O0IacTH MPUMEHEHUS.

3ansitue 3. PopMUpOBaHUE CTPYKTYpPHI pU KpucTammzauuu. Passl B METANIMYECKUX ciuiaBax. [IpaBuio
(a3 nnm 3akoH ['nb6ca. [IpaBmino orpeskos. 3anaga 5. 3amaya 6.

3amaHue: mpuoOPeCTH HABBIKKA B U3yUEHUH CIDIABOB C TIOMOIIBIO JUArpaMM COCTOSTHHSL.

KonTponbHbie BOpocs

. Uto Ha3bIBaeTCsI METAJUIMIECKUM CILTABOM?
. Uto Takoe KOMIOHEHT? - (ha3a?
. Kakoe coctosinue crnaBa Ha3bIBacTCs PaBHOBECHBIM?
. Uto Ha3pIBaeTCS TBEPJBIM PACTBOPOM? - XUMUIECKUM COCTUHEHUEM? - T€TEPOTEHHOM CTPYKTYpOii?
. Kakumu ObIBaroT TBEpabIC pacTBOPHI?
. Uto 03HauaeT TBepIoe paCTBOPHOE YIIPOYHEHHE U B YEM €T0 MPHIUHBI?
. JlmarpaMMbl COCTOSTHUS IByXKOMITOHEHTHBIX CIIJIABOB.
. Uto Takoe aAuarpamma cocTosiHUsA?
. Kakne Touky Ha3bIBaOT KPUTHUECKUMU?

O© o0 NO UlH~ WN B

10. Yto Takoe TepMUYECKUH aHAIN3, KAKOBA €T0 CBA3b C JUAarpaMMOI COCTOSIHUS CIIJIaBOB?

11. KakoBa npakTudeckas METOJIMKA IIOCTPOSHHS AUArpaMM COCTOSHHSI CIUIABOB?

12. Chopmynupyiite npaBuiio das.

13. Yto mo3BOIISIET ONPEASSATh IPABUIIO OTPE3KOB?

14. Meronvka mpUMeHEHHs METO/1a OTPE3KOB.

15. Kakue BUIbI HOHBAPUAHTHBIX (Pa30BBIX PeaKIUi BAM U3BECTHBI?

16. Kakoe npeBpalieHie Ha3bIBaeTCs IBTEKTUIECKUM (IBTEKTOHTHBIM, IEPUTCKTUIECKUM,
neputekTonaHsM)? IlpuBecT cxemy 3Toi peakiuu.

17. Kakue TuHUN HAa3bIBAIOTCS JIMHUSIMHU JIMKBUAYC U COIHIYC?

18. B yem oTinuMe CTPYKTypHOH JTUarpaMmmsl OT (a3oBoii?

3ansatue 4. Xenes3o u ero cruasbl. CIUTaBbl CUCTEMBI JKEJIE30 - yriiepo. Juarpamma cocToOSHUS Kene3o -
neMeHTHT. 3amayda 7. 3amaya 8.
3ananue: U3y4uTh (a3oBble U CTPYKTYPHBIC IPEBpalleHus], HaOIr01aeMble IIPU Pa3IMYHBIX TEMIIEPAaTypax B
KeJe30yIIePOAUCTHIX CIUIaBaX.
KoHTposbHbIE BOIIPOCHI
1. HazoBure ocHoBHBIE ¢a3bl B cucteme be -beaC.
2. HazoBuTe rereporeHHble CTpyKTyphI B cucteme be -beaC.
3. Kak BBITTISIAT 1MO/T MUKPOCKOTIOM reTepOreHHbIe CTPYKTYpHI B cucteMe be -beaC?
4. Yto HazpIBaeTcsl PeppuTOM (AyCTCHUTOM, IEMEHTUTOM, TIEPIIUTOM, JIeIeOypUTOM)?
5. KakoBbI X OCHOBHBIE MEXaHUYECKUE CBOMCTBA?
6. HazoBure HoHBapuaHTHBIE peBpaileHus B cucreme be -beaC.
7. ITokaxxuTe UX Ha JUarpaMMe U 3aluinTe X (a3oBbIe PEaKIHu.
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8. JlaliTe onpe/eneHue 4yryHOB.

9. YeM OHM OTAMYAIOTCA IO MEXAaHUYECKUM M TEXHOJIOTUYECKUM CBOHCTBaM?

10. VYxkaxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHHE PH HOPMaJIbHOM TeMIeparype T09BTEKTOUIHON
(329BTEKTOMAHOM, IBTEKTOUAHON) CTANH.

11. VYxkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE NIPH HOPMAJILHOH TeMIEpaType JOIBTEKTUIECKOTO
(9BTEKTHUYECKOTO, 329BTEKTHIECKOT0) UyTyHA.

12. Kak 3aBUCAT MEXaHHMYECKHE CBOMCTBA YIIIEPOIUCTON CTAIM OT COJep KaHUsl yrieposa B
He#?
13. B uém 3akmovaeTcs OTIMYHE [IEMEHTUTA IIEPBUYHOTO, BTOPUYHOTO M TPETUIHOTO?
14. Kakue cymecTBYIOT BB KiTacCU(UKAITNI cTatw?
15. Kak knaccupuuupyroTcst CTaiu Mo Ha3HAuYCHHUIO?

3anstue 5. JluarpaMMa cOCTOSIHUS JKE€JI€30 - YIIEpO. - JIETHPYIOLIHA SIEMEHT.

3amanue: N3yYUTh BIUSHHUE JISTHPOBAHUS HA CTPYKTYPY CTalld B PABHOBECHOM COCTOSIHUH.
KonTtponbHbIE BOIPOCH

1. Yro takoe serupyroimue 3eMeHThl? Kakue ¢as3sl oHn 00pas3yror B cTasax?

. Kak BrusitoT nerupyroiye 3eMeHThl Ha MOIUMOpOU3M Kee3a?

. [IpuBeuTe CTPYKTYpY M CBOMCTBA JIETUPOBAHHOTO ()eppHTA U AYCTCHUTA.

. HazoBuTte kapOumHas ¢a3y B JETUPOBAHHBIX CTAIISX.

. Kakue unTepMeTaIUTUAHBIC COCMHEHHMS B JISTUPOBAHHBIX CTANSX?

. [IpuBeuTe CTPYKTYpHBIC KIIACCHI ITUPOBAHHBIX CTANICH B YCIOBUSIX PABHOBECHS

. Ha xakue rpynmsl genstcs KapOuIbl, 00pa3yromnecs B ISTHPOBAHHBIX CTANIAX?.

. OnmmmTe, Kakue 3JeMEHTHI CITOCOOCTBYIOT 00pa30BaHuUI0 ()ePPUTHBIX CTaIEH?

. Onummre Kakue 3JIEMEHTHI CIIOCOOCTBYIOT 00Pa30BaHUIO ayCTEHUTHBIX CTaJIeh?

10. Kakoe BiMsiHME OKa3bIBAIOT JICTUPYIOUIUE 3JICMEHTHI Ha 3BTCKTOUIHYIO KOHIICHTPAIMIO U MPEICIBbHYIO

O 00N O b WM

pPacTBOPUMOCTD yIIIepoa B ayCTeHUTE?
11. OnuinuTe MO BIUSAHUEM KaKUX JIEMEHTOB 00pa3yroTCs CTaJH JIeIcOypUTHOTO Kitacca?
12. TpuBeaute Knaccu(PUKAIUIO JIETUPOBAHHBIX CTAJIEH M0 HA3HAUYEHHIO
13. Kakue cranu Ha3bIBatOTCs JierupoBanHbeMu? Llens nerupoBanusi.
14. OnumnTe, 4TO TaKOE NOCTOSHHBIE IPUMECH U JIETUPYIOIIUE IEMEHTHI B CTAISX .
15. B xakoM BuJEe HaXOIATCS JIETHPYIOLINE JIEMEHTHI B CTAIAX?

3anatue 6. Teopuss M mpakTHKa TepMuueckod o0paboTku. CocTaBiieHHE MapIIPYTHOH TEXHOJOTHU
W3roTOBJCHUSl jaetanu. HasHaueHwe TemmepaTypbl HarpeBa M crmocoba oxnaxiaeHus. OmnpenesneHue
MIPOJOJDKUTENBHOCTH Harpesa. [IpeBpamienne npu Harpese. 3agada 11. [IpeBpamienne npu oxnaxaeHuu. 3agaqa 12.
[IpeBpamnienue nmpu otmycke. 3agada 13.

KonTponbHbIe BOpOCH!

I. Kakoa 1ienp TepMudeckoit 00paboTku cranm?

2 B uém 3akmouaercs TO cTajiv ¥ KAKUMU TPEMsi OCHOBHBIMH ITapaMeTpaMK XapaKTepu3yeTcs €€ pesxum?

3 HazoBute ueThipe 0OCHOBHBIX ITpeBpalieHus, mporekatomue mpu TO.

4. Kakue u3 HUX UMEIOT MU PY3NOHHBIN, a TAKKE CIIBUTOBBII XapakTep?

5. Kak ob6o3nauatorcs kpurndeckue Touku (Jinaum) pu TO crammu?

6. 3 Kakux IBYX 3JI€MEHTapHBIX MPOLIECCOB CKIAAbIBalOTCS npespameHus Aoll?

7 Uto moHUMaeTCs 1OJ] HaCJIEACTBEHHBIM 3€PHOM ayCTEeHHUTA; KAKMM OHO OBIBAET U OT YETO 3aBUCHUT?

8. OOBsICHUTE CMBICI IOHATHH HadallbHOE U ACHCTBUTEILHOE 3€PHO ayCTEHUTA.

9. HazoBure npoayktsl qudy3noHHOro npeBpalieHus ayCTeHNTa.

10. Kaxue npumepHBbIe 3Ha4CHUS TBEPIOCTH UMEIOT IIEPIIUT, COPOUT M TPOCTUT CTaiH 45 1 ueM 00ycoBIeHa
9Ta pazHuna’

Il. Kaxoii mapametp TO cieqyeT U3MEHSTh, YTOOBI MTOJTy4aTh B CTATU Pa3HBIC BUJIBI (PepPUTO-TIEMEHTHTHBIX
cmeceit (ILC,T)?

12. Yto Takoe KpuTHUYECKAsE CKOPOCTh 3aKaIKU?

13. Kparko oxapakrepu3yiiTe aTOMHBII MEXaHIU3M MapTEHCUTHOTO MPEBPAILICHHS.

14. Yro npencrasisieT co00i MapTECHCUT?

15. OxapakTepu3yiTe KpHCTAIUIMIECKYIO PEMIETKY MapTECHCHUTA.

16. Ha3oBuTe OCHOBHBIE MEXaHUUECKHE CBOWCTBA MAPTEHCUTA.
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17. Hoquy BCCTAA MPHU 3aKaJIKC CTATU Ha MAPTCHCUT CUJIbHO MMOBLIIIACTCA TBEPAOCTh U HpO‘{HOCTB?

3anstue 7. Tepmudeckast 00paboTka neraieit mamuH. 3agada 15
3aiaHue: HA3HAYUTH TEMIIEPATyPhl HATPEBA U CITOCO0 OXJIaKICHMSI, H300pa3nuTh CXEMbI PEKUMOB
KoHTposibHEIE BOIIPOCHI
1. Yro Ha3pIBaeTCs 3aKAIKOW CTAITN?
2. Kakast ckopoCTh Ha3bIBa€TCSI KPUTHUYECKOH CKOPOCTHIO 3aKaJIKU?
3. Kakyto cTpykTypy MMeeT TOIBTEKTOUIHAS CTallb MOCIE 3aKalku pu Voxir>V kp?
4. Kak onpenenuts TeMIepaTypy 3aKajlK{ JOIBTEKTOUIHOHN, SBTEKTONIHON U 3a9BTEKTOUTHON CTameit?
5. Kak BrmsieT Ha TBEpIOCTD 3aKaJICHHOMN CTaJH, yBEIMYCHNE KOJINYEeCTBa yIiIepo/ia B
cranm?
. Kakoe crpoenue nMeeT MapTeHCUT TI0]] MEKPOCKOTIOM?
. Cranp Y12, remneparypa Harpea Aci+ (30...50)°C. Kakas chopMupyeTcst CTpyKTypa IpH 3aKaike?
. Uto Takoe mapTeHcur?
. Kakue cranu TpeOyrOT MONHOM, HEMOTHON 3aKaKu ?
10. Cranb 50, Temneparypa HarpeBa Aci- Acs, Yoxi >Ykp Kakas popmupyercs cTpykTypa?

O 00 N O»

11. Kakyto cTpykTypy uMeeT cTanb Y 12 nociie HenoiaHo# 3akanku npu Voxir> Vkp. Kakas

(dhopmupyeTcs cTpykTypa’?
12. B kakoii cpene OXJIaxaatoTCs YIIIEPOTUCTRIE U JIETHPOBAHHBIE CTATH HA MAPTEHCUT?
13. Yro Ha3zpIBaeTCsi COPOUTOM, TPOOCTUTOM?
14. Yro HazpiBaeTCs (PeppUTOM, ayCTEHUTOM, IIEMEHTUTOM, MAPTEHCUTOM?
15. KakoB MexaHW3M 3BTEKTOHIHOTO, MAPTEHCUTHOTO TIPEBpAICHUI?
16. Yem oTnu4aroTCA CTPYKTYPHI IEPIUTA, COPOUTA M TPOOCTHUTA?
17. HazoBuTte 0COOCHHOCTH MapTEHCUTHOTO MPEBPALICHHS?
18. KakoBa mpupoa BEICOKOH TBEPOCTH MapTeHCUTA?
19. 3aBHUCHUT JIM TBEPJOCTh MAPTEHCHUTA OT CKOPOCTU OXJIAXKIACHUS?
20. TTouemy B 3aKaJICHHOHM CTaJIU MPUCYTCTBYET ayCTEHUT OCTATOUHBIN?
21. Jlnst yero mpoBoOAMTCSt 00pabOTKa XOJIOJIOM 3aKaJIeHHOH cTann?

3ansaTtue 8. BeiOop Mapok craneil u CIuiaBoB AJIsl M3TOTOBJICHHU HHCTpyMEHTa. 3agaua 18. 3aganue:
OTIPENENIUTh, K KAKOW TPYIIe HHCTPYMEHTAIBHBIX MATEPHAJIOB MO YCIOBUAM SKCIUTyaTallly | 00JIaCTH MPUMEHEHUS
JIOJDKEH OTHOCHUTBHCS MaTepHall 33JaHHOTO MHCTPYMEHTa. BEIOpaTh HHCTPYMEHTAIbHBIN MaTepral B COOTBETCTBUH C
TpeOOBaHUSIMU.

KoHnTponbHbIe BOMIpOCH!
1. Ha3oBuTe OCHOBHBIE MEXaHHMUYECKHE CBOWCTBA HHCTPYMEHTAIBHBIX JIETHPOBAHHBIX

CTallen.

2. Kakue Tunbsl HHCTPYMEHTAJIbHBIX CTATEH BaM U3BECTHBI?

3. IlpuBeante nmpuMepsl cTaTel Ul PEXyYIIEro HHCTPYMEHTa, paO0TAOLIEeTo B JIETKUX U HOPMaJIbHBIX
YCIIOBHSX.

4. IlpuBenute NpuUMepHI CTajel AJsl HTHCTPYMEHTa, paboTaIOMIEero B )KECTKUX YCIOBUSX, C BHICOKUMH
CKOpPOCTSIMH pPE3aHMsL.

5. B 4ém ocoOeHHOCTH CTPYKTYpPBI OBICTPOPEKYILUX CTAIEH ?

6. Hazosure Tunosoii pexxum TO ObicTpopexyiux craneii. B uém ero ocodennoctu? Kak uamensercs
CTPYKTypa Ha pa3HbIX dTanax TO?

7. llpuBeauTte mpUMepHI CTAJNEH ISl U3MEPUTENHFHOTO HHCTpyMeHTa. ONMUIITNTE 0COOEHHOCTH MX
TEPMUYECKOI 00pabOTKH.

8. Kakwue ctanu npuMeHsIOT JUIsi ”HHCTPYMEHTOB XOJIOHOW 00pa0OTKH JIaBIeHHEeM?

9. Kakue cTany mpuMeHSIFOT JIJIsl HHCTPYMEHTa Topsiuell 00paboTKu JaBleHuEM?

10. Kakumu cBoO¥icTBaMH JAOJDKHBI 001aJaTh IITAMIIOBBIE CTAJIN JIJIsl TOpsiyero AeopMupoBanHus?

11. B 4ém 0cOOEHHOCTH XUMHUYECKOI'O COCTaBa 3TUX CTaJEH 0 CPAaBHEHUIO C APYTUMU
WHCTPYMEHTAJIbHBIMU CTATSIMU?

12. Haznauste pexum TO ctanu SXHM m1st MOJIOTOBBIX KOBOUHBIX IITAMIIOB.

Kpurepuu u mikana, olieHUBaHUS IO OLIEHOYHOMY CPEJICTBY -
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npakmu4ecKue 3aHAmus

[lIxana oueHuBaHUA Kpurepuii orjennBanus
(mHTEpBAI OAIIIOB)
OTJIHYHO (5) CTyneHT rIy0OKO U B ITOJIHOM OOBEME BIIAZICET IPOTPAMMHBIM MaTEPHAJIOM.

['paMOTHO, HCUEPHBIBAIONIC U JIOTUYHO €ro u3JaraerT B YCTHOM WU
nuchMeHHON (opme. [lpu 3TOM 3HACT pPEKOMEHIOBAHHYIO JUTEPaATYpYy,
[POSIBIISIET TBOPYECKMM MOAXOJ B OTBETaX HAa BOMNPOCHI U MPaBUIBHO
000CHOBBIBACT MPHUHSTHIC

pelIeHusl, XOpOILIO BIaJACeT YMEHHUSMU M HaBBIKAMU TPU BBITIOJIHEHUU
MPAKTHYECKUX 3a/1a4.

xopoto (4) CTymeHT 3HaeT MPOTrpaMMHBII MaTepHall, TPaMOTHO U IO CYTH H3JIaraeT €ro B
YCTHOHN WJIM MHCBMEHHOW (opMe, MOMyCKas He3HAYUTEIbHbIC HETOUYHOCTU B
YTBEPXKICHUAX, TPAaKTOBKAaX, ONpPENEICHUSX U  KATeropuix  WIH
HE3HAYUTEIHHOS KOJIMYECTBO OommOOK. Ilpu 3ToM Biajgeer HEOOXOIUMBIMH
YMEHHUSIMU U HABBIKAMHU TP BBIMOTHEHUH MPAKTUUECKUX 3a]1a4.

YAOBJICTBOPUTEIBHO CTyneHT 3HaeT TOJIbKO OCHOBHOM MPOTrpaMMHBII MaTepuar, JOIMyCKaeT

3 HETOYHOCTH, HEIOCTATOYHO YETKHE (POPMYITHUPOBKH, HETIOCIIEIOBATEIEHOCTh
B OTBETAaX, N3JlaracMbIX B YCTHOW WIIM MUCbMEeHHON dopme. [Ipu sTom
HEJ0CTAaTOYHO BJIaJIeeT YMEHUAMHU U HaBBIKAMU TIPU BBITIOJIHEHUHU
npaktuieckux 3aaad. Jomyckaet 10 30% ommboK B M31aracMbIX OTBETaX.

HCYNIOBJICTBOPUTCIIBHO  (CTy/eHT He 3HAeT 3HAUUTEIHHON 4acTH MporpaMMHoOro marepuana. [Ipu stom

@) OMyCKaeT NPUHIMIIMAIBHBIE OMMOKK B J0Ka3aTelbCTBAaX, B TPAaKTOBKE
[MOHATUI M KATETOPHUM, IPOSABISAET HU3KYIO KYJIbTYpy 3HAHMI, HE BIANEeT
OCHOBHBIMHM YMEHHUSMHU M HaBbIKAMU IPHU BBITOJHEHUH MPAKTHUYECKUX 3a]ad.
CTyZIEHT OTKa3bIBa€TCsl OT OTBETOB Ha JOMOJHUTEIbHBIE BOTIPOCHI

OreHOYHBIE CPEICTBA IS MPOMEKYTOUHOM aTTecTalnu (PK3aMeH )

Crtpoenue ujieabHbIX KPUCTAIIOB.

IIepeuncinTe OCHOBHBIE CBOMCTBA METAJLIOB.

OxapakTepr30BaTh MOHATHE METAITHYECKON XUMUYECKOH CBSI3U.

HasBate oTiM4Me KpUCTAIUINYECKOTO ¥ aMOP(HOTO COCTOSHHS BEIIECTBA.

Has3BaTbe Tpu OCHOBHBIX THIA KPUCTAUIMYECKUX PEIIETOK METAJUIA, U ONMCATh PACIIOJIOKEHNS aTOMOB B

arwdE

HUX.

o

Jatp onpeaeneHne KOOpAMHAMOHHOTO uncia, Haittu ero st OLK u (mmm) 'K pemmerok.
Uewm xapakTepHu3yeTcs ¥ KaK BBIYUCISETCS ITIOTHOCTh YIIAKOBKH aTOMOB B KPUCTAILUTUYECKOH perneTke?
8. Uro coboii mpeacTaBIseT U KaK MPOSBISETCS aHU30TPOTHS KPUCTAILTHYECKUX TeN?

9. CrpoeHue peanbHBIX KPUCTAJIIOB.

10. Kak reomerpudecku knaccuuuupyrorcs ae(eKTsl KpucTamunieckoro crpoenus? IlpuBectu mpumepst
neheKTOB KaKI0TO Kiacca.

11. Hath ompeneneHne BaKaHCHH U MEXKY3€IFHOTO aToMa.

12. Ha3BaTh BO3MOXHBIE MEXaHU3MbI 00pa30BaHMsI TOUCYHBIX JCPEKTOB B HACAIbHBIX KpUCTAILIAX U
OIMKCATh UX MOBEJACHHUE U POJIb B AUP(PY3MOHHBIX MPOIIECcaX.

13. Jlath oOiiiee onpeneaeHue AUCIOKAIINH.

14. Omnwucatpb KpaeByIO TUCIIOKAIMIO I TEOMETPHIO €€ 00pa3oBaHusl.

15. Onwucath BUHTOBYIO AUCIOKAIUIO U MEXaHU3M €€ 00pa3OBaHMS.

16. UYro Takoe BekTop broprepca?

17. Kak ompenensiercss 3HEPTHs AUCIOKAINA?

18. Kak ompenensieTcs INIOTHOCTH TUCIOKAITUH?

19. Kak BnusieT IUIOTHOCTH TUCIOKAIIUH HAa MPOYHOCTh KPUCTAILIIOB?

20. OrmucaTh CTPOCHUE MAJIOYTIIOBBIX IPaHUI] HAKIIOHA.

~
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21.
22.

OmnwucaTb CTPOCHUE BHICOKOYTIIOBBIX (MEK3EPEHHBIX) TPAHUII.
Kak B3anmoaeiicTByI0T Mexay co00il U ApYyT C APYroM JIMHEHHBIE (TUCIOKALNHI) 1 TOBEPXHOCTHEIE

(rpanunpl) aedexTs?

23.
24.
25.
26.
27.
28.
29.

31.
32.
33.
34.
35.
TpaBieHUs?
36.
37.

39.
40.

42.
43.
44,

Makpo- 1 MUKPOCTPYKTYPHBIN aHaTU3 METaJJIOB.

Uro Ha3bIBa€TCS, MUKPOCTPYKTYPOIi?

Kaxue ocHOBHBIE 30HBI KPUCTAJUTH3AINNA UMEET CITUTOK?

[To xakoif mpuamHE B CIUTKE 00pa3zyeTcs ycalouHasi pakoOBHHA U T/Ie OOBIYHO OHA PACIIONIaraeTcs?

Uro Ha3bIBaeTCs, TUKBAIMEH, M KaK¥e BUIBI JIUKBAIIMH CYIIECTBYIOT?

UTo BBIABISET OTIEYATOK 1O MeToay baymana?

B uem npudrHa OsSBIEHS BOJIOKHACTOTO CTPOSHHS IIPH ropsiaelt 00padoTke qaBieHnemM?
30. OOBACHUTH, KaK JOJKHBI pacloiaraThcs BOJIOKHA B TOTOBOM HM3IEIINHU U TIOUEMY.

UTO MOKHO BBISIBUTH I10 BUAY U3JIOMOB CTald U 4yTryHa?

Uto Ha3bIBAETCS, MUKPOCTPYKTYPOI?

OnwucaTb NPUHIKI BUAUMOCTH O] METAIIOrpapuIeckuM MHUKPOCKOTIOM.

Ha3zBaTb omepaunu moaAroToBKM MUKpOLUTU(a U UX MOPSAOK.

C Kkakoif 1eNbI0 MPOBOAUTCS TPaBJICHHUE MUKPOLLIH(OB, YTO MOKHO HAOIIONATH 0 U MOCIEe

Urto noHuMaeTcs oI pa3pelrariieil CriocOOHOCTHI0 MUKPOCKOTIA.
Kaxk onpenensiercst ypenuueHrue MUKpocKomna?
38. HasBaTh cx0/ICTBa M OTIWYMS Tpoliecca NUTH(GOBAHNS U TIOTHPOBAHUS MUKPOILTHA(DOB.

@®azoBbIC NEPEXO/IbI.
YTto Ha3bIBaeTCA, MIEPBUYHOM, @ UTO BTOPUUHOU KpUCTAIIA3ALUE?

41. B ueMm 3akiI04aeTcsl TEPMOJUHAMUYECCKUN CTUMYII TIPOLIecca KpUCTaALTH3aluu'
HazsBartsb QJICMCHTAPHBIC CTAIUN MEXaHHW3Ma KPpHUCTAJUIM3alluu.
Kaxum mapameTrpoM onuceiBaeTcs Kaxaas CTaaus KpUCTaNIU3aluu?
KakuMu 1omkHBI OBITH TApaMETPhl KPUCTAILTH3AINH TS TOTYYESHUS KPYITHO3EPHUCTON U

MEJIKO3EPHUCTOM CTPYKTYPHI CIijIaBa?

45.
46.
47.

49.
50.
51.
52.
53.
54.
95.
56.
57.
58.
59.
60.
61.
62.

65.
66.
67.
68.
69.
70.

UT0 Takoe KpUTHIECKUH pa3Mep 3apOoabIiia KPUCTAIITH3AINHN ?
Kak BimsieT crenens nepeoxiiaIeHus CIiaBa Ha pa3Mep 3epHa 1 Ha MEXaHUYeCKHe CBOWCTBa?
Urto Takoe TOMOTeHHasI ¥ TeTEPOTeHHAs KPUCTAILT3AIUS ?
48. Kak BIUsIOT pacTBOPUMBIE U HEPACTBOPUMBIE IPUMECH Ha TIPOIIECC KPUCTAIUTH3AINN?
KaxoB npenmy1iecTBeHHBIH MEXaHU3M KPUCTAJUIN3AINHN PEaTbHBIX CIUIABOB?
Uro Ha3biBaeTCs, MOAU(PHUIMPOBAHEM ?
Kak u ¢ xako# 1enp1o mpoBOIUTCS MOAM(DHUIIMPOBAHUE CILIABOB?
Uro Takoe nosumopdusm? [IpusecTu npuMep MeTasia, 00JIaaroliero moJuMophu3MoM.
Teopust criiaBos.
UTo Ha3BIBAETCS, METAJUIMYECKUM CILIABOM?
Urto Takoe KOMIOHEHT? - (ha3a?
Kaxkoe cocrostHue criiaBa Ha3pIBa€TCsl PABHOBECHBIM9
UTto Ha3BIBAETCS, TBEPABIM PACTBOPOM? - XUMHUIECKUM COCTMHEHUEM? - T€TePOTeHHOM CTPYKTYPO?
Kakumu ObIBarOT TBEpIbIE PacTBOPHI?
Uto 03HayaeT TBEPAOPACTBOPHOE YIPOUHEHHUE U B YEM €TI0 IPUUUHBI?
JlnarpaMMbl COCTOSIHUS IByXKOMITOHEHTHBIX CILJIABOB.
Uto Takoe AuarpaMmma cocTOosiHUA?
Kakue Touku Ha3bIBaIOT KPUTHICCKUMU?
63. YTo Takoe TepMHUYECKHUI aHAIH3, KAKOBA €r0 CBS3b C IMAarpaMMOii COCTOSIHHS CILIIaBOB?
64. Kakopa nmpakTuieckas METOUKA OCTPOSHUSI TUarpaMM COCTOSIHHSI CIIJIaBOB?
Chopmynupyiite npasuio ¢as.
UTO MO3BOJISAET ONMPEACITIATH MTPABUIIO OTPE3KOB?
Meroauka IpUMEHEHHSI METOa OTPE3KOB.
M3o0pa3uts quarpaMMy COCTOSTHUS CIUTaBa ¢ HEOTPAaHUICHHONW PACTBOPUMOCTHIO KOMITOHEHTOB.
Kakwue BuIbI HOHBApUAHTHBIX (PA30BBIX PeaKIUi BAM U3BECTHBI?
Kakoe mpeBpariieHre Ha3bIBaeTCS 3BTEKTUYECKUM (IBTEKTOHTHBIM, TICPUTCKTHUECKUM,

nepuTeKTouaHbIM)? TIpuBecT cxemy 3TO# peakiuu.

71.

Kakue muHuM Ha3BIBAIOTCS TUHHSIMM JIMKBUAYC U COJ'II/II[yC?
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72. B 4eM oTnuume CTPYKTypHOH ITUarpaMmsl OT Gpa3oBoii?

73. Ympyras u mactudeckas aedopmanusi.

74. Kakas nedopmanns Ha3bIBaeTCsl YIPYrol M KaKOB €€ aTOMHBIN MeXaHU3M?

75. Yo Takoe ractuyeckas nedopmarius?

76. KaxoBa posb TUCIOKAIMi B peasIn3alii MeXaHn3Ma IIaCTHYECKOTO C/IBUTa?

77. HazoBure aTOMHBIC (IMCIOKAITMOHHBIC) MEXaHU3MBI IIACTHIECKON JehopMaIivm.
78. Kak naMeHsieTcst CTpyKTypa CIiaBa IpH TUIACTHIECKOH aedopmarmn?
79. Kak u3MeHsI0TCS CBOMCTBA (MEXaHMUYCCKHUE) CILIaBa IIPH IUTacTUYeCKor aedopmariuun?

80. UYro Takoe TeKCTypa M KaKOBBI CBOICTBA TEKCTYPHPOBAHHOTO CIUIaBa?

81. Uro Takoe peKpucTaIH3aIus?

82. B KakoM UCXOJHOM COCTOSIHUM JOJKEH HAXOIUTHCS METalI, YTOOBI MCTIBITHIBATE IIPU HAarpeBe
PEKPUCTATUIN3AOHHBIEC TIPEBpAaLCHNUs?

83. Uro Takoe mopor peKpucTauIn3anun?

84. Kakue ctaauu MpOXOAUT METAIUT B IPOLIECCE PEKPUCTAITH3ALNHN?

85. Uro Takoe Bo3Bpar (OTIbIX)?

86. Urto Takoe kpuTHUECKas CTereHb aegopmanun? B kakux npepenax oHa HaXOIUTCs?

87. Kak Benér ce0st mpu HarpeBe CTPyKTypa MeTaluia, 1e(OpMUPOBAHHOTO C KPUTHUECKOUN CTETICHBIO?

88. Uem oTnuvaroTcs XONOAHAS U Topsadas nehopMarum?

89. Kak m3mensroTcst cBolicTBa (MexaHn4eckue) neopMUpOBaHHOTO METalljia PH HarpeBe?

90. MexaHnueckre CBOKCTBA CIIaBOB. Paspymienue.

91. Ha3zoBuTe OCHOBHBIE MEXAHHYECKUE CBOMCTBA METAJUIMYECKUX CILIABOB.

92. Kak 0003Ha4YaroTCs U B KaKUX €IWHUIAX U3MEPSIFOTCS OCHOBHBIE MEXaHUYECKHE CBOMCTBA?

93. laiiTe ompeneneHue TBEPAOCTH MaTepHaa.

94. JlaiiTe onpeneneHne MUKPOTBEPIOCTH MaTepHaa.

95. Kakumu mMeTogamMu OCyIIECTBISIETCS H3MEPEHUE TBEPIOCTH?

96. HaszoBute npuOOpHI 115t H3MEPEHHS TBEPAOCTH.

97. Kakumu enuHUIIaMU 0003HaYaeTcsi TBEPAOCTh, U3MEPEHHAS Ha Pa3InuHOM 00OPYAOBAaHHH, H KaKOBA UX
o0111ast pa3MepHOCThH?

98. Kak roroarcst oOpasipl 111 H3MepeHHs TBEPAOCTH?

99. Yem omimuarorcst 0O6pasibl, HOATOTOBICHHbIE JIs1 H3MEPEHUS TBEPAOCTH?

100.Kakum crioco6oM cieyer u3MepsITh TBEPIOCTh 3aKAIEHHON CTaN?

101. 13 kakux 3JI€MEHTapHBIX IPOLIECCOB COCTOUT NPOLIECC Pa3pyLIeHUs IPH IJIACTUUECKON AedopMannn
MeTajuia (IpyU BHELIHEM Harpy>KeHUH)?

102. Kakumu ObIBatOT THUIIBI pa3pylieHHs?

103. Ha3sosure OCHOBHOMW CTPYKTYPHO-PHEPIreTUUYECKUIN NTapamMeTp, OTIUYAOIINMI XPYIIKOE
paspyiieHne OT BSI3KOTO.

104. OnuiuTe TUCIOKAIMOHHBI MEXaHU3M 3aPOKIACHUS TPCITHHBI.

105. B KaKoM MeTaJlle IPH OJIMHAKOBOM TUIOTHOCTH JTUCIIOKAIIMU OBICTpee HACTYIAET pa3pylieHHe -
B MEJTKO- MJTH K KPYITHO3EPHUCTOM U IToYeMy?
106. XKenezoyrnepoaucreie  CIUIABBHI.
107. HazoBute ocHoBHbIe (a3bl B cucteme Fe -beaC.
108. HazoBure reTeporeHHsle CTpyKTyphl B cucteMe Fe -besC.
109. Kak BBINISIAAT IO MUKPOCKOIIOM FE€TEPOreHHBIE CTPYKTYpHI B cucteMe Fe -PesC?

110.Yro HazbIBaetcs, peppurom (ayCTEHUTOM, [IEMEHTHTOM, IIEPIIUTOM, JieJeOypuTom)?
111.KakoBBI UX OCHOBHBIC MEXaHUYECKHE CBOCTBA?

112. Hazosute HOHBapUaHTHEIE NpeBpaleHus B cucteme Fe -besC.
113. ITokaxure YX Ha TUarpaMMe U 3aluiInuTe UX (pa3oBbie peakiiny.
114. NaiiTe onpeneneHue IyTyHOB.

115.YeM oHH OTJIHYAIOTCS 10 MEXAHHYECKUM M TEXHOJIOTHIECKUM CBOHCTBaM?
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116. Ykaxure PaBHOBECHOE CTPYKTYPHOE COCTOSIHUE IIPU HOPMAIIbHOM TeMIepaType
JIO9BTEKTOUTHOM (329BTEKTOUIHOMN, SBTEKTOMIHON) CTAITH.

117. VYxaxure PaBHOBECHOE CTPYKTYPHOE COCTOSHHE NIPU HOPMaJILHOW TeMIepaType

JO3BTEKTUYECKOTO (IBTEKTHUECKOT0, 3a9BTEKTHYECKOT0) YyTyHa.
118. Kak 3aBuCAT MeXaHWYECKHE CBOICTBA YIVIEPOAUCTON CTAIH OT COAEPKAHUS yIiaepoaa B

Heit?

119. B géM 3aKJTI0YaeTCs OTIIMIUE IIEMEHTHTA IIEPBUYHOTO, BTOPHIHOTO U TPETHIHOTO?

120. Kakue CYIIECTBYIOT BHJIbI KJIACCU(UKAIMN CTATH?

121 .Kax knaccuUIUpyroTCsl CTANU 10 Ha3HAYCHUIO?

122. Kakumu  cBolicTBamMH (MEXaHHYECKIMH) 00T Jal0T KOHCTPYKIIMOHHEIE
(MHCTpYMEHTAJIbHBIC) YIIIEPOIUCThIEC CTATH U UL KAKUX U3CITUI OHU TIPUMEHSIIOTCS?

123. Kak MapkupyroTcsi KOHCTPYKIHMOHHBIE YTICPOIUCTHIE CTAIN OOBIKHOBEHHOI'O Ka4eCTBa
(xauecTBeHHBIE)?

124. Hazosure MapKH{ HHCTPYMEHTAIILHBIX YTIIEPOANUCTBIX CTaJeH, YTO 3Ta MAPKUPOBKA
obo3Havaet?

125. HasnaubTe MapKy cTaiau Juisi U3rOTOBJICHUS (00OCHYIMTE CBOM BBIOOD): KOpITyca
ABTOMOOMIIS; KPETIEXHBIX U3/IeNNi (BUHT, Talika, Iai0a), MOJIOTKa.

126. [Touemy cepy u ocdop B cTanw Ha3BIBAIOT "BpeIHBIMH" TIPUMECSIMHE?

127 Kakwuie 4yyryHBI Ha3bIBAIOTCS OeIhIMuU?

128. HazoBute  OCHOBHBIE MEXaHWYECKHE CBOMCTBA OEIbIX UyTYHOB (Ka4eCTBEHHBIH

YPOBEHB) U 00J7aCTh UX MIPUMEHEHHSI.
129.Kakot#i iporiecc Ha3bIBaeTcs TpaduTH3aue?
130.KaxoBa ¢opma rpauTOBBIX BEIOYEHHUH B CEPOM, KOBKOM H BBICOKOIIPOYHOM UyTyHE?
131. Kaxoi THUI YyT'yHa MOJTY4aloT TEPMUIECKOH rpaduTH3anuei (TomacHueM)?
132.OnumuTe pexuM TepMUUYECKON rpaduTH3AINH.
133.Kakas Merajuinieckass OCHOBA MOXET OBITh y YYT'YHOB, COJICPKAIIMX Tpaur?
134.Kax MapKUpyrOTCsl IPOMBIIICHHBIE YYTYHbI?
135.Yt0 03Ha4yaeT MapKa MpOMBIIIIEHHOTO YyryHa?
136. Tepmuueckas oopadotka (TO) cranu
137.KakoBa 1iesb TepMUdecKoil 00paboTKu cTaim?

138. B yém 3akiouaeTcs TO cTany u KaKUMH TpeMsl OCHOBHBIMH [TapaMeTPaMHu XapaKTepU3yeTcst eé
pexum?

139.HasoBuTe 4eThlpe OCHOBHBIX IpeBpalleHus, mpoTtekatoue npu TO.

140. Kakue 13 HUX UMeIoT i Py3nOHHBIHN, a TaKKe CBUTOBBIN XapakTep?

141 Kak o603Ha4aroTcs Kputuaeckue Touku (Juann) npu TO cranmm?

142. U3 Kakux JIBYX 3JE€MEHTApPHBIX MPOIIECCOB CKIIAIBIBAIOTCS peBpamieHust A N?
143.YT0 noHMMaeTcs M0/ HAaClleICTBEHHBIM 36PHOM ayCTEHHTA; KAKMM OHO OBIBAET U OT YETO 3aBUCHT?
144.00BsicHUTE CMBICIT TIOHSITHA HAYaIHHOE U ACHCTBUTEIILHOE 3€PHO ayCTECHUTA.

145. Hasosure MPOAYKTHI TUPPY3UOHHOTO PEBPAIICHHUS ayCTEHUTA.

146. Kaxkue npuMepHbIe 3HaUEHHUS TBEPAOCTH UMEIOT TIEPIIUT, COPOUT U TPOCTUT CTaH 45 1 ueM
o0ycIiioBiIeHa 3Ta pa3HuLa?

147. Kaxoii napametrp TO crnemyet u3MeHsTh, YTOOBI MIOJMyYaTh B CTAIN Pa3HbIe BUABI (PEPPHUTO-
neMeHTHTHBIX cMecei (ITCT)?

148.YUt0 Takoe KpUTHUYECKAs] CKOPOCTh 3aKAIIKN?

149. KpaTko oxapakTepu3yiiTe aTOMHBII MEXaHU3M MapTEHCUTHOIO ITPEBPAIICHUSI.

150.Yro npeacrasisier co0oii MapTeHCUT?

151. OxapakTepusyiiTe KpUCTAIUIMYECKYIO PEMIETKY MAPTEHCHTA.

152. Hazosure OCHOBHbIE MEXaHUUECKHE CBOMCTBA MapTEHCUTA.
Kpurtepnn u nikana orieHUBaHUSA 10 OLICHOYHOMY
CPEACTBY - OK3AMEH Kpurepuii onieHrBaHUs

[Ixaina orenuBanus (MHTEPBAI OAILIOB)
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oTIu4HO (5)

CTyneHT ri1y00KO W B IMOJTHOM OOBEME BIAZCET MPOTPAMMHBIM MaTEpPHUATIOM.
['paMOTHO, WCYEpIBIBAIONIE W JIOTHYHO €r0 Hu3JaraeT B YCTHOW WM
nmucbMeHHONH Qopme. Ilpm 3TOM 3HaeT PEKOMEHIOBAHHYIO JIUTEPATYPY,
MPOSIBISIET TBOPYECKHH MOIXOJ B OTBETaX Ha BOMPOCH H TPABHIHHO
000CHOBBIBACT MPHUHSTHIE PEIICHUS, XOPOIIO BIaIeeT YMEHISIMHA W HaBBIKAMHU
[TpY BBITIOJTHEHUN IPAKTUIECKUX 3a/ad.

xoporo (4)

CTyIeHT 3HaeT MPOTPaMMHBIM MaTepual, TPAMOTHO U TI0 CyTH M3JIaraeT ero B
YCTHOHM WJIM MHAChMEHHOU (popme, NOITycKasi He3HAaYNTeIbHbIE HETOYHOCTH B
VTBEPXKACHUAX, TPAKTOBKAaX, ONPEACTCHUAX W  KaTeropusx  WIH
HE3HAYNTEIHHOE KOIMMYECTBO OmmMOOK. Ilpn 3TOM Biageer HEOOXOTUMBIMHU
YMEHHUSIMHA 1 HaBBIKAMH TIPH BBITIOTHEHNY TPAKTUIECKIX 3a7ad.

yIOBIETBOPUTENHHO (3)

CrTyIeHT 3HaeT TONbKO OCHOBHOM MPOIpaMMHBIM MaTepHal, AOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO YETKHE (POPMYIHUPOBKH, HETIOCIEI0BATEIbHOCTh
B OTBETaX, M3JIaraéMbIX B YCTHOW WM MUCbMEHHOH popme. Ilpu aTom
HEIOCTATOYHO BJaJleeT yMEHHSIMHU 1 HaBBIKAMU IIPH BBIIIOJTHEHUH
npaktuieckux 3anad. Jomyckaet 10 30% omuOoK B U31araeéMblx OTBETax.

HEYIOBJICTBOPUTEIBHO (2)

CTyIEHT HE 3HACT 3HAUUTEJIbHON YacTH MporpaMMHoro Marepuana. [Ipu stom
OITyCKaeT MPUHLUNUAIBHBIE OIIMOKM B JI0KAa3aTelbCTBaX, B TPaKTOBKE
[MOHSATUI M KATETOpUW, MPOSBISET HU3KYIO KyJIbTYpY 3HAHHUW, HE BIIAJEeT
OCHOBHBIMHM YMEHHMSMHU M HaBBIKAMH IPU BBIIOJHEHUH MPAKTUYECKUX 3a/ad.
CTYI[CHT OTKa3bIBACTCA OT OTBETOB HA JOIMMOJIHUTCIBHBIC BOIIPOCHL
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