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1. Henu, 3a1a4u ¥ IJIaHUPyeMble pPe3yJbTAThl 00y4eHH s M0 IUCHUILIHHE

Llenv Oucyuniunbl - TIO3HAHWE TPUPOABI U CBOWCTB MaTEPUANIOB, & TAK)KE METOJIOB HX
YOPOYHEHUS 1T HanOosee 3()PEeKTUBHOTO UCITOJIB30BAHUS B TEXHHKE.

3aoauu oucyuniunol:

- U3yYCHUE OCHOBHBIX MOHSATHI, TCPMUHOB M ONPEICICHUN B 001aCTH KOHCTPYKIIHOHHBIX,
WHCTPYMEHTAJBHBIX U (YHKIIMOHAIBHBIX MaTepHalioB (MApKUPOBKA, CTPYKTYpa, CBOHCTBA);

- W3yYeHUE COCTaBa, CTPYKTYphl M CBOWCTB COBPEMCHHBIX METAUTUMYCCKUX U
HEMETAIUTMYECKUX MAaTePUAIOB;

- OCBOGHUE OCHOB TEPMHUECKOM, XUMUKO-TEPMUYECCKON M TEPMOMEXaHHIECKON 00pabOTKH;

- OCBOEHHUE BHUJIOB YIPOYHSIONMIECH M Pa3yIPOUHSIONICH 00paboTKH (OTXKUT, HOpMaJTU3aITus,
3aKajka, OTIMYCK, [IEMEHTAIUs U Jp.);

- u3ydeHue (U3MUYECKON CYITHOCTH SIBICHHUH, MPOUCXOIANINX B MaTepHallaX B YCIOBHSIX
MPOM3BOJICTBA U IKCILTyaTallHH;

- OCBOCHHE OCHOBHBIX CBSI3€H MEXTy CTPOCHHUEM MAaTEePHAJIOB M UX CBOMCTBAMH (TBEPIOCTHIO,
MPOYHOCTHIO, U3HOCOCTOMKOCTHIO, TIIACTHYHOCTHIO U JIP.);

- U3y4YeHue 00JIaCTH MPUMEHEHUS Pa3IMYHBIX COBPEMEHHBIX MAaTEPHUAJIOB JIJIsl H3TOTOBIICHUS
TPOIYKITUH.

IInanupyemvie pesyromamuvl 00yuyeHusi — TOATOTOBKA CTYIEHTOB K JEATEIBHOCTH B
COOTBETCTBUU C KBATM()UKAIIMOHHOW XapaKTePUCTHKOW OaKaaBpa 10 HAIpPaBICHUIO, B TOM YHUCIIC
dbopMUpOBaHUE YMEHHI MO CO3JaHUI0, 00pa0OTKEe U M3YYCHHUIO CBOWCTB U CTPYKTYPBI PA3TMUHBIX
MaTepHaJIOB.

OOydenne mo nmucnuIUiMHEe «MarepuanoBeJeHUe» HalpaBIeHO Ha (OPMHPOBAHUE
y O0y4arommxcss  CIACAYIONIMX  KOMIIETEHIMH B cooTBercTBMM ¢ DI'OC  15.03.01
«MamuHOCTpOCHUEY, YTBEPKAEHHBIM NprukazoM MunoOpHayku Poccuu ot 09.08.2021 N 727:

Koa u HauMeHoBaHne KOMIIETEHIIN I NuankaTopbl 10CTHKEHUSI
KOMIIeTEHIINH

OIIK-7 CnocoOeH NpUMeHATh COBPEMEHHBIE
HKOJIOTUYHBIE U O€3011aCHBIE METO/IbI
PaLMOHATIBHOTO MCIIOJIb30BaHMSI CHIPHEBBIX U
SHEPreTHUECKUX PECYPCOB B
MaIIMHOCTPOCHUN

NOIIK-7.1. Cnocoben npoBectu
CPaBHUTEJIbHBIN aHAJIN3 COBPEMEHHBIX
METOJI0B 00pabOTKH U3AENHUIl ¢ TOUKH 3pEeHUs
MIPUMEHEHHUS MaJTOOTXO/IHBIX,
sHeprocoOeperaroInx U 3KOJIOrHYECKU

YUCTHIX MAITUHOCTPOUTEIHHBIX TEXHOJIOT UM,
o0ecneynBaroInX 0C30IMaCHOCTh
YKU3HENIESITSIIbHOCTH JIIOJICH M MX 3aIIUTy OT
BO3MOJKHBIX MTOCIIEACTBUI aBapuii, KaTacTpod
M CTUXUMHBIX OCICTBUI;

NOIIK-7.2. YmMeer pazpaboTaTh
TEXHOJIOTHYECKYIO CXEMY TEXHOJIOTUUECKOTO
rpolecca, 00ecIeuynBaloIEr0 PalliOHATEHOE
HCIIOIb30BAHUE CHIPHEBBIX, YHEPTETUUECKUX
Y JPYTUX BUJIOB PECYPCOB

2. MecTo AUCHUNIMHBI B CTPYKTYpe 00pa3oBaTelIbHOM MPOrpaMmMbl

JlucuumiamHa OTHOCUTCS K 00s13aTesibHON YacT 6s10ka b1 «/luctummmab! (MOTy I )».
JlucuuIinHa B3aMMOCBSI3aHA JIOTHYECKH M COJICPKATEITLHO-METOINICCKU CO CIICTYIONIIMHU
aucuuimuHaMu U npaktukamu OOIT:
B o6s3arenbroii wactu (b 1.1):
-Teopust cBapOYHBIX MPOIECCOB.

B wacrtu, popmupyemoit yuactHukamu odpazoBarenbHbix oTHouenui (b1.2):
-TexHonorus 1 060pyI0BaHUE CBAPKU JAaBICHUEM;
- Texnonorust 1 000py10BaHKE CBApKHU IUIABICHUEM;-



- Texnonorust u 000pyI0BaHNE KOHTAKTHOW CBapKH.
3. CTpyKkTypa U coaepxkaHue IUCHUILIHMHBI
OO01mast TpyA0eMKOCTh IUCHHUIUINHBI COCTaBISET 4 3a4eTHBIE enuHUIb! (144 yaca).

3.1 Buabl y4eOHoI1 padoThl M TPYA0EMKOCTH

3.1.1. Ounas ¢popma 0OydeHus

Mudp | [lepuox koutponst | Harpyska KomunuectBo | Eqununa nsmepeHus
b.1.20 | YerBepTslii cemecTp | DK3aMeH Yacsl
b.1.20 | YerBepTsiii cemectp | JIekuuu 36,00 | Yacer
b.1.20 | YerBepTsiit cemectp | [IpakTrueckue 3aHsaTUA 18,00 | Yackr
b.1.20 | Yerseptsrii cemectp | JlJabopaTopHbie paboTHI 18,00 | Yacsr
b.1.20 | YerBeprtsiit cemectp | CPC 72,00 | Yacsl

3.2 TemaTudecKui IMJIAH U3yYeHHUS JUCHUILINHBI

3.2.1 Temarnueckuii TuIaH 1Mo 04HOM hopme 0OydeHHsI pa3MENIEH B IpuiIokeHuH 1.1 k
paboueii mporpamMme.

3.2.2 TemaTuueckuii 1aH 1O 3a04HON (hopMe 00ydeHuUs pa3MeIéH B MpUIIoKeHuH 1.2 k
paboueii mporpamme.

3.3 Conep:xkanue THCUMILIMHBI

Tema 1. BBognast yacTn2

3HaueHWe W 3aJa4l Kypca MarepuaioBeieHue. Poib MarepuanoB B COBPEMEHHOM TEXHHKE.
Kpurtepun oneHku u BbIOOpa MatepuanioB. PaboOThl OTEUYECTBEHHBIX M COBPEMEHHBIX YUYCHBIX B
obnactu MaTepuanoBeeHUs. MaTepuanoBeeHIe, Kak HayKa, H3ydarolias CBOMCTBa MaTEpPHUaIOB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kimaccudukanus maTepuaios.

Tema 2. ®Pu3uko-MexaHu4eCKUe CBOMCTBa MaTepuasoB. CTpoeHne MaTepuaioB

Crpoenne wmarepuanoB. OCHOBHBIE TMOHSATHUS O CBOWMCTBaX MarepuaioB. ATOMHO-
KPUCTAIMYECKOE CTPOEHUE METAJJIOB, M30TPOINHUS, aHU30Tpomnus, KpazuuzoTponus. Ilytu
MOBBIIICHUS MPOYHOCTU METAJIIOB. KpucTaimu3anus MeTauioB NepBUYHasl U BTOPUYHAS.

Tema 3. Teopus cniiaBos

[Tonsitusa o crmaBax. TBepble pacTBOPHI, MEXAaHUYECKHUE CMECH, XUMHUUYECKHE COCIUHEHUSI.
JuarpaMma COCTOSIHUSL JKEJI€30-LIEMEHTUT. XapaKTEPUCTUKU KOMIIOHEHTOB. CTpYKTYypHBIE
coctapistomye u ¢a3pl Ha AUarpaMme kene3o-nieMeHTHT. Knaccudukarus craieid mo crnocoly
IPOM3BOJICTBA, HA3HAUEHUIO U KauecTBY. MapKHUpOBKa yriiepoaucThix ctaiei. UyryHsl ¢ rpadurom,
MoJIOBUHYATHIE B Oesbie. CTpyKTypa, CBOMCTBA, 00JIACTH MPUMEHEHUSI U METOJIbI TTOJTYUEHUS CEPBIX,
KOBKHUX U BBICOKOIIPOYHBIX YyT'YHOB. MapKupOBKa 4yryHOB.

Tema 4. TepMmudeckass 1 XMMHKO-TepMHYecKast 00padoTka
Buner tepmudeckoii oOpabotku cranei. IlpeBparienust mpu HarpeBe craiau. Poct 3epHa
ayCTEHUTAa, HACJIeICTBEHHOE U IEMCTBUTENbHOE 3¢pHO B cTtanu. [leperpes u nepesxor. [IpeBpaiienue



ayCTEHWTAa TPU HENPEPHIBHOM OXJAXKACHWU. JluarpamMma H30TEpMUYECKOTO TPEBPALICHHUS
aycteHurta. IlepiautHoe mnpeBpaiieHue. MapTeHCUTHOE NpeBpalleHHe M €ro OCOOCHHOCTH.
[IpeBpamenue mpu OTIMycKe, CTPYKTYpa U CBOICTBA cTalu NpH OTITycke. OTIyCKHAsE XPyNKOCTh | 1
IT pona.

[TpokanuBaeMOCTh M 3aKaIMBAEMOCTh CTajH, (DaKTOPHI BIHSIOMIME HA IMPOKAJIHMBAEMOCTD:
BIMSHUE JIETUPYIOIIMX 3JIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEPACTBOPUMBIX KapOUA0OB U
BKITIOYCHUH. MeTOoMKa OnpeeNICHHs KPUTHYECKOTO UaMeTpa 110 TharpaMme MpoKaInBaeMOCTH.

®dusznyeckue OCHOBBI XUMHUKO-TEPMUYECKOH 00paOoTKH, mNOHATHE O Ko3(dduuuenre
muddy3un. Bunbl XuMHKO-TepMHUYECKONH 00padOTKH

Tema 5. KoHcTpyKIIHOHHBIE H MHCTPYMEHTAJIbHbIE MaTepPHAJIbI

Knaccugukaius jerupoBaHHBIX CTajed MO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHMU
(nnarpamma ['mife). MapkupoBka JerMpoBaHHBIX CTajiel, MX MPEUMYyLIECTBa IO CPaBHEHHUIO C
yraepoaucTbiMi. JlepeKTbl JernpoBaHHBIX cTaned (MugepHblid H37I0M, (IIOKEHBI, OTIYCKHas
XpynkKocTh). OCHOBHbIE TPEOOBAHUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTajsim 1o ['OCT.

HHCTpyMEHTAIBHBIE YIJIEPOANUCTBIE M JIETUPOBAHHBIE CTAJIM IS PEXKYIIEr0 MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMHUecKas o0paboTka M 0OJacTH NMpUMEHEHHs. TBepble MOpPOILKOBBIC
CIUIaBBI JJIS PeXKyIIero nHeTpymeHnTa. Kepamuka. CBepXTBepAble MaTEpUabI.

Tema 6. Ctayim U cii1aBbI € 0COOBIMH CBOMCTBAMU

BricokomnpouHnsie crami. MapTeHCHUTHO-CTApPEIONINEe KOHCTPYKIIMOHHBIC CTajH, UX COCTaB,
pexuMbI 00paboTKH 1 00acTH MpuMeHeHus. CIiaBbl ¢ 0000 BRICOKOM M3HOCOCTOMKOCTHIO, COCTAB,
MapKHUpOBKa, TepMHuyeckass o0paboTka W oOnacTu mpuMeHeHHs. HepikaBerommue XpOMHCTBIE U
XPOMOHHUKEJIEBBIC CTaJIM, COCTaB, MAPKUPOBKA, TepPMUYECKass 00paboTKa M 00JacTH TMPUMEHEHUSI.
XKapompounsie cranu u criaBsl. OCOOCHHOCTH MTOBEICHUS CTATHU MTPH HArpy3Kax B 00JIACTH BRICOKUX
TEMIEpaTyp, Mpeaena AJIUTEIbHON NPOYHOCTH, MpEeZeN IMOJI3YyYeCTH. THIMOBBIE CILIaBbl, COCTAaB,
CTpYKTypa, TepMooOpaboTka, cBoicTBAa M oOmactu mnpumeHeHus. CIulaBel € 3aJaHHBIMU
¢buznyeckuMu cBoiicTBaMu. MarHUTOMSITKHE U MAarHUTOTBEP/IbIE CILIABHI.

Tema 7. IIBeTHbIe MeTALJIbI M CILJIABbI

Menp u ee cBoicTBa. JlaTyHu, OpOH3BI OJIOBSHUCTBIC, KPEMHHCTHIC, ATIOMUHHUEBBIC,
OepwIIOBBIC; COCTaB, o0iacTu npuMeHeHus. CruiaBpl CBHUHIIA W 0Ji0oBa. baOOWUTHI, CBUHIIOBUCTHIC
OpOH3bI, ANOMUHUEBBIC TOJIIMITHUKOBBIE CIUIaBBl [UIsl JABUTaTeNe BHYTPEHHETO CTOpPaHUs,
TPUMETAJUNIMYECKUE TTOAIIUITHUKN. AJTIOMUHUNA U €r0 CBOMCTBA. JIUTElHbIE allfOMUHHUEBBIE CIUIABHI,
obnacTu mpuUMeHeHus. [[opafoMIiH, COCTaB, PeXUM TEPMHUECKON 00pabOTKH, CBOWMCTBA, 00IaCcTH
MIPUMEHEHUS.

Tema 8. KoMno3unuoHHbie MaTepHaJibl

Knaccuukamuss KOMIO3UMIIMOHHBIX MaTepHalioB. Pacrpenenenue HamnpsHpkeHUH MEXTy
Marpuiieil u HanoJHutesneM. Cxembl apMupoBanusa. Kputnueckas niuuHa BojiokHa. OCHOBBI pacuera
CBOICTB KOMIIO3MITMOHHBIX MAaTCpraIOB. BI/IHBI Marpulg " HamoJIHUTEJIEH KOMITO3UITMOHHBIX
MaTepuasoB.

Tema 9. HanomaTepuaJibl

OO6mas xapakrepuctuka. [‘eomeTpuueckue mapameTpsl HaHodacTHil. Lcropudeckue
npennocbulky. KosmonaHas XMMHA Kak IPApOAWTENb HAHOTEXHOJIOTHH. M3MenpdeHHME YacTHII.
Crenenp pgucnepcHocTd. KpuThdeckwii auamerp HaHOYacTHUL. JlMCHepralmoHHBIA Ccrocod
NOJY4YEeHUsl JAUCHEPCHBIX YacTull BemecTBa. KOHAEHCAMOHHBIA CIOCOO MOJIyYeHUs] JUCIEPCHBIX
YacTUI] BEUIeCTBA. TEpMHUHBI «CBEPXY-BHHM3» M «CHHU3Y-BBepx». HaHOOOBEKTHI cemeiicTBa
bymnepenoB. Dunodymiepensl. Hanotpyoku. I'paden. Acrtpanensl. TexHHYeckoe NPUMEHECHHE
HaHopa3MmepHbIX vacTull. CopOentbl. Cencopsl. [lnenku. Omutrepsl. CBEpXNPOBOIHUKH.



XUMHUYECKHME CBOMCTBA HAHOYACTHL. MAaIIMHOCTPOUTEIBHOE MPUMEHEHUE  HAHOYACTHII.
MenuuuHckoe npuMeHeHre HaHoyacTull. HanosnekTpoHuka.

3.4 Temarnka ceMHHAPCKUX/NIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. JlTabopaTopHbIe 3aHATH

JlabopaTtopHnoe 3anstue Nel «MakpoaHanus craiei»

Jlaboparoproe 3aHsaTHEe No2 « MUKpoaHaIHu3 cTaneii»

JlabopaTtopHoe 3ansTHe No3 «YTIepOoauCThIe CTATN

JlaGopatopnoe 3ansaTue Ned «UyryHbn»

JlaGopaTopnoe 3ansTre NoS «3akajika ¥ OTITYCK YIJIEPOJAUCTON CTaIH»
Jlaboparoproe 3ausTHe No6 «IIpokanuBaeMoCTh cTanein»
JlabopaTtopHnoe 3ansTre No7 « XMMUKO-TepMHUYEcKas 00padoTKay
Jlaboparoproe 3ansaTHEe No§ «JlerupoBaHHBIC CTAIM»

JlabGopaTtopHnoe 3ansTre No9 « KoMIo3uIimoHHbIE MaTepUaIbhy

3.4.2. IlpakT4ecKue 3aHATUA

[IpakTrueckoe 3ansatue Nel «MakpoaHanus cTajaen»

[IpakTuueckoe 3anarue Ne2 «MukpoaHaius craiein»

[IpakTrueckoe 3anstue No3 «YriepoaucTeie cTaam»

[Ipaktuueckoe 3anarue Ne4 «HyryHbn»

[IpakTrueckoe 3anstue NoS «3akanka v OTIYCK yTJIEPOAUCTON CTaIn»
[IpakTuueckoe 3anarue Neb «IIpokannBaeMocTs cTanein»
[IpakTrueckoe 3ausTHe N7 « XUMHUKO-TepMUYECcKass 00padoTKa»
[IpakTuueckoe 3anarue Ne§ «JlernpoBaHHbIE cTaIN»

[IpakTrueckoe 3anstue No9 «KoMo3umoHHbIe MaTepHaIbDy

3.5 TemaTuka KypcoOBbIX IPOCKTOB (KYPCOBBIX padoT)
KypcoBbie paboOThI 110 JaHHOW JUCHHUILUIHHE HE MPEIyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIIeYeHue

4.1 OcHoBHas JuTeparypa

1. MarepuanoBenenue. Y4eOHUK AJs CTy . BbICHIL y4eO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarenbctBO Akagemus, 2011, 400 c.

4.2 JlomosHUTeJbHAA JUTEPATYPa

1. MatepuanoBenenue. Y4ueOHuk st By30B / mon penakuuei b. H. Apzamacosa, I'. T
Myxwuna / Ap3amacos b. H., Makaposa B. U., Myxun I'. I'. u np. — M. : u3garensctBo MI'TY nm.
H. O. baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoanueckue ykazanus / mof pepakmueit I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckast oOpaboTka craneidr. Meroauueckue ykasanus / moja penakiueit ['. M.
Boakosa — MI'TY «MAMMN», 2008.



4. MamumHOCTpOHTENbHBIE MaTepualibl. MeTtonndeckue ykasanus / moj pepakuueii I'. M.
Boakosa — MI'TY «MAMMN», 2003.

5. Bei6op cruiaBoB. MeTtomudeckoe mocooue / moxa penakmueii I'. M. Bomkoa — M.: MI'TY
«MAMM», 2009.

6.00bpeMHBIC HAaHOMAaTepHalbl. YaeoHoe mocooue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3 DuekTpoHHBbIEe 00pa3oBaTeJibHbIE PeCyPChl

[IpoBeneHue 3aHATUI U aTTECTAM BO3MOXKHO B IMCTAHIMOHHOM (hopMaTe ¢ mMpUMEHEHUEM
CHUCTEeMBbl JucTaHimoHHoro oOydenusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoii AIeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo BceM pazaenam nporpamMmal:
Haszsanue 50P Cchuika Ha Kypce

Martepuanosenenue 1 TKM https://online.mospolytech.ru/course/view.php?1d=5927

4.4 JluueH3uoHHOe ¥  CBOOOJHO  pacHpocTpaHsieMOe  MPOTrPaMMHOE
o0ecrieueHue

Ne HaumenoBa | Pazpa6oruux I1O | locTynmHOCTH Ccblika Ha Enunblii peectp
HHe (mpaBoobaaaares | JIMIEH3MOHHOE, | POCCHICKMX MPOrpaMMm LISt
b) CcBO0OOTHO 9BM u B/l (npu Haanuuun)
pacnpocTpansieMm
oe)
1. MoitOduc | OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT' 1" 75

4.5 CoBpemenHnbie npodeccuoHalbHble 0a3bl JaHHBIX U MHGOPMALMOHHBIE
CIIPABOYHbIE CHCTEMbI

Ne HaumeHoBanue Ccbuika Ha pecypce JocTynHocTh
HNHpopManHOHHO-CIIPABOYHBIE CHCTEMBI
WNudopmannonnsie
1. | pecypcrt Cetn http:// www.consultant.ru HoctynHo
KoncynprantlIntoc
J1eKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI
Jlanb https://e.lanbook.com/ JloctymHa B ceTn
1. WutepHer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbookshop.ru/ JloctymHa B cetn
2. WutepHer 6e3
OTpaHUYCHUIN
IpodeccnonanbHbie 6a3bl JAHHBIX




baza nanHbIX Hay4yHOU http://www.elibrary.ru HoctynHo
1. | smexTponHoil 6GHOGIHOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollecti | http://webofscience.com JocTymHo
on — MOJIMTEMAaTHIeCcKas
pedepaTHBHO-

2. | Gubnmorpaduueckas
UHAyKOMETpPHYECKast
(bubmmomeTpuueckas) 6aza
JNAaHHBIX

5. MarepuajibHO-TeXHHYECKO0e o0ecreueHune

Howmep O6opynoBanue
ayAUTOPHU
1313 Hoyt0Oyk, npoektop, skpaH
6. MeToauveckue peKOMeH AN

6.1 MeToauuecKkue peKOMeHIAMY JJIsl TIPenoaBaTeJisi 0 OPraHu3alun
00y4eHus

6.1.1. IlpenogaBatenb OpraHU3yeT NPENOJaBAHUE JUCHUUIUIMHBI B COOTBETCTBHUH C
tpeboBanusiMu "llonoxkeHuss 00 opraHuM3anuu 00pa30BATENBHOTO IpOIecca B  MOCKOBCKOM
HOJMTEXHUYECKOM YHUBEPCUTETE U €ro (prinanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHATHH NpenojaBaTeib AOBOAMT 10 CBEJIEHUS CTYIEHTOB COJEp)KaHUE
paboueit mporpammbl guctuiuinael (PII]) w mpemoctaBisieT BO3MOXHOCTh O3HAKOMIICHHS C
IIpOrpamMMon.

6.1.3. [IpenogaBaTens 0cOOEHHO O0OpaIiaeT BHUMaHUE CTY/ICHTOB Ha:

- BUIBI U (OPMBI MPOBEACHUS 3aHATHHA MO MUCHMIUIMHE, BKJIIOYAs MOPSIOK MPOBEACHUS
3aHATHH ¢ MPUMEHEHHEM TEXHOJIOTHH JHUCTAaHLMOHHOTO OOYYEHHUS M CHCTEMBbl JUCTAHIIMOHHOIO
o0yuenus yausepcureta (C1O MocnonuTexa);

- BHJbI, COJEp)KaHHWE M TMOPSIOK MPOBEACHMSI TEKYIIEr0 KOHTPOJS YCIEBAaEMOCTH B
COOTBETCTBUM C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, conepxaHue ¥ MOPSAOK IPOBEACHUS MPOMEKYTOYHOH aTTECTAlUN B COOTBETCTBUHU
¢ ()OHI0OM OLICHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBomnuT 10 CBEAEHUS CTYIEHTOB TIpaduK BBIOJHEHUS Y4YeOHbIX paloT,
npenycMorpeHHbix PITI.

6.1.5. HeoOxomumo C¢ camMoro Hayajia 3aHATHH PEKOMEHIOBATh CTYICHTAM OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATypy U yKa3aTh IyTH JOCTYTIA K HEH.

6.1.6. Brauane unum B KOHLIE CEMeCTpa JaTh CIHMCOK BOMNPOCOB Ui MOATOTOBKU K
IPOMEKYTOUHOM aTTeCTalluy (3K3aMEHY WUJIH 3a4ETy).

6.1.7. Pexomennyercsi (akt o3HakomsieHHs cTyiaeHtoB ¢ PIIJI u rpaduxom paboTsi
MUCbMEHHO 3a(h)UKCHPOBATh MOAIKUCHIO CTYIEHTA B JIMCTE O3HAKOMJIEHUs ¢ cofepxkanue PI1/I.

6.1.8. IlpenonaBarenu, BeAyUIMl JIEKIMOHHbIE W NPAKTHUYECKHUE 3aHATHUS, JOJIKHBI
COIJIACOBBIBaTh TEMATHYECKMH IUIAH MPAKTHUUECKUX 3aHATHH, HCIIOJB30BaTh €AMHYIO CHUCTEMY
0003HaYeHHI, TEPMUHOB, OCHOBHBIX MOHSATUHN IUCLUUILINHBIL.
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6.1.9. Ilpu moaAroToBKe K JIAOOPATOPHOMY 3aHSTHI) TI0 TICPEYHIO OOBSBICHHBIX TEM
NPEnoaBaTeNIi0 HEOOXOIUMO YTOYHUTH IUIAH WX MPOBEACHUS, MPOIYyMaTh (OPMYIHPOBKH H
coJiepKaHNe yUYeOHbBIX BOIPOCOB, BBIHOCHMBIX Ha 00CYX/ICHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
110 TEME CEMHHApA.

B xome cemmHapa BO BCTYIHUTEIBHOM CIIOBE PACKPBITH MPAKTHUYECKYH) 3HAYMMOCTH TEMBbI
CEMHHAPCKOTO 3aHSITHS, ONPEICIUTh MOPSIOK €ro MPOBEACHUS, BpeMsi Ha OOCYKICHHUE KaXKIOTO
yueObHoro Bompoca. I[IpuMeHsiss (QpPOHTaNbHBIM ONPOC JaTh BO3MOXKHOCTh BBICTYIHTH BCEM
CTyAEHTaM, IPUCYTCTBYIOIHUM Ha 3aHATUH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIEAYET OJIBECTU €r0 UTOTH: 1aTh OLICHKY
BBICTYIJICHUH KaXJIOTO CTYZEHTa U y4eOHOM IpymIibl B 1IeI0OM. PacKpbITh MOJI0KHUTEIbHBIE CTOPOHBI
Y HEJOCTaTKU MPOBEJIEHHOTO CEMMHAPCKOTo 3aHATHSA. OTBETUTh HAa BOIPOCH! CTYAEHTOB. Bbhinath
3aaHus JUI CAaMOCTOSTENIbHONW pabOThI O OJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

Bo3MmoxHO mpoBeieHUe 3aHATUHN U aTTECTAlMil B IUCTAaHIIMOHHOM (popMaTe C IPUMEHEHUEM
CUCTEMBI TUCTaHLMOHHOro 00yueHus: yHusepcurera (CO-LMS). Ilopsaok npoBeneHust paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBAETCA OTACIbHBIMH pPACIOPSDKEHUSAMHU TPOPEKTOpa IO
y4eOHOI paboTe W/Wiu IIEHTPOM y4eOHO-METOIMYECKOU PaObOTHI.

6.2 MerToauyeckne yKa3aHus i 00yUAKOIIHUXCH MO OCBOCHUIO JUCIHUILINHBI

6.2.1. CTYIICHT C CaMOTI'0 Ha4yaJia OCBOCHUA JUCHUIIIIMHBI JOJI)KEH BHUMATCIBHO O3HAKOMUTCS
¢ paboyeit mporpaMMoi TUCITUTIITUHBL.

6.2.2. CtyneHTy HEOOXOIMMO COCTAaBUTH JUIA ceOs TpaduK BBITIOIHEHUS YYeOHBIX PadoT,
npenycmorpeHHbslx PIIJ] ¢ yuétom TtpeOoBaHMH ApPYrMX IUCLMILUIMH, M3y4aeMbIX B TEKYyILIEM
CeMecTpe.

6.2.3. Ilpu npoBeneHNH 3aHATHH U MpoLeAyp TEKyLIed M MPOMEXYyTOYHOH aTTecTallH C
UCTIOJIb30BaHUEM HHCTPYMEHTOB WH(OPMAIMOHHON 00pa3oBaTeNbHON Cpenbl IUCTAaHIIHOHHOTO
oOpazoBanus yHuBepcurera (LMS MocmonuTtexa) Kak BO BpeMsl KOHTAKTHOM paboThl ¢
npernojaBaTeNieM, TaK W BO BpeMsl CaMOCTOSTENIHOW pabOTBl CTYIEHT JOJDKEH OO0ECIeYHTh
TEXHUYECKYI0 BO3MOXHOCTb JUCTAHIIMOHHOTO MOJKIIOYEHUS K CHCTEMaM JUCTaHLMOHHOTO
oOyuenust. I[Ipy OTCYTCTBHMHM TakOoH BO3MOXKHOCTH OOCYIUTHh CHTYallMI0 C TPETnoAaBaTeiIeM
JUCLUTUIAHBL.

6.2.4. CamocrositenpHast paboTa SBISETCS OTHHUM W3 BUIOB y4deOHBIX 3aHsaTHid. llemp
CaMOCTOSITENIbHOW paboThl — MPAKTUUECKOE YCBOEHHE CTYACHTAaMH BOINPOCOB, PACCMaTPUBAEMBIX B
nporecce N3yYeHHs JUCIUTUINHBL.

Bunbl BHEayIUTOPHON CaMOCTOSTENbHOM paOOTHI:

- CaMOCTOSATEIBHOE U3YYCHUE OT/ACITBHBIX TEM JUCIUTUIHHEL,

- MOATOTOBKA K JICKI[MOHHBIM 3aHATHUSAM;

- MOATOTOBKA K CEMUHApaM M MPAKTUYECKUM 3aHSATHIM;

JUi1s BBIOJTHEHUS JII0OO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOXOIMMO IIPOWUTH CIIeTyIOIUe
ITaITBI:

- OTpezieTIeHHE 1IeNTd CaMOCTOSITEIbHOM paboThI;

- KOHKpETH3alusl TI03HABATEIILHOW 3a/1auu;

- CaMOOIIEHKA FOTOBHOCTH K CaMOCTOSITEJIbHON paboTe;

- BBIOOD aI€KBAaTHOTO crioco0a NeHCTBHSA, BEAYIIETO K PEIICHUIO 3a/1a4H;

- INITAHUPOBaHKE PabOThI (CaMOCTOSITENBHOM WK € MOMOILBIO MPENOAaBaTeNs) HaJl 3aJaHUEM;

- OCYIIECTBJICHHE B MPOILECCE BBIMOJHEHNS CaMOCTOSTEIBHONH PabOTHI CAMOKOHTPOJII
(TPOMEXXYTOYHOTO U KOHEUHOT0) pe3yJIbTaTOB pabOThl, U KOPPEKTUPOBKA BBHIIIOJIHEHUS PaOOTHI;

- peduexcust;

- IPEe3EeHTALUs CaMOCTOSTEIbHON paboThI.
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7. DoHJ OLICHOYHBIX CPEeICTB

7.1 MeToAbl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUA
JI7ist KOHTPOJISL YCIIEBAEMOCTH M Ka4eCcTBa OCBOCHHS JUCLUILUTMHBI HACTOSIICH IPOrpaMMOii

IPEIyCMOTPEHBI CIETYIOIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEN YCIIEBAEMOCTH (TEKYIINI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTecTalys (IK3aMeH).

7.2 lIxkana u KpUTEPUH OLCHHBAHMSA Pe3y/IbTATOB 00YUYEeHUSA NPH
NPOBeJeHUN MPOMEKYTOYHOMN aTTeCTAlluH

IxaJjia oneHUBaHUA Kpurtepun onennBanus

BrImoHeHs! Bce BUBI yUeOHOM pabOTHI, IPEAyCMOTPEHHBIE yUeOHBIM
wi1aHoM. CTyIeHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHMM, YMEHMH,
OTIMYHO HaBbIKOB TIPUBEJIEHHBIM B TaOJMIAX I[OKa3aTelsiM, ONEpHUpYET
npruoOpETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMU, IPUMEHSET UX B
CUTYyalUsAX MOBBIIEHHOMN CIIOKHOCTH.

BrimonHeHs! Bce BUIbI y4eOHOM paboThl, IPeayCMOTPEHHBIE YUeOHBIM
maHoM. CTyA€HT IEMOHCTPUPYET COOTBETCTBHME 3HAHMM, YMEHHUM,
HaBBIKOB TIPUBEACHHBIM B TaOiMIaxX IOKa3aTensiM, ONEepUpyeT
NpUOOPETEHHBIMH 3HAHUSAMH, YMCHHUSMH, HABBIKAMH, IPUMEHSCT UX B
CUTyalMsIX OOBIYHOW clIo)KHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIECHBI
HE3HAYWTENIbHBIE ~ OMMOKM,  HETOYHOCTH,  3aTPYAHEHHS  MpHU
AQHAJTUTUYECKUX OIepalusix, MepeHoce 3HAHWH M YMEHHH Ha HOBBIC,
HECTaHJapTHBIC CUTYAIIH.

Xoporio

BoinonHeHs! Bce BUbI yueOHOM pabOThl, IPELyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyIEHT AEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHMH,
YMEHHUM, HaBBIKOB TMPUBEACHHBIM B TaONMIAX [OKAa3aTeNsM,
V IOBIETBOPUTENLHO | JAOMYCKAIOTCS 3HAYMTEIIBHBIE OIUMOKH, NPOSABIIAETCA HEIOCTATOYHOCTD
3HaHUM, 10 psALy T[OKa3aTesie, OOyYarolIuics  HCIBITHIBAET
3HAYUTENbHbIE 3aTPYJHEHUS NPU ONEPUPOBAHUM 3HAHUSAMHU TNPH HUX
IIEPEHOCE HAa HOBBIE CUTYALIUU.

He Beimonnen oguH wiaum  Oosnee BHUAOB  y4ueOHOW  paloOThI,
MPEAYCMOTPEHHBIX pabouell mporpaMMol AUCHUIUIMHBL.  CTyIeHT
JEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHWM, YMEHHUMH, HAaBBIKOB
MPUBEICHHBIM B TaOJIMIIAX MOKA3aTeNsM, JOMYCKal0TCA 3HAaUUTEIbHbIE
OLIMOKH, IPOSBIISIETCS, OTCYTCTBUE 3HAHUN, YMEHUI, HABBIKOB 110 PSIY
MIOKa3aTesIel, CTYyIEHT UCIBITHIBAET 3HAYUTENIbHBIEC 3aTPyIHEHUS NpU
ONEPUPOBAHUU 3HAHUSAMH M YMEHUSMH TPU UX MEPEHOCE Ha HOBbBIC
CUTYaI1H.

He ynoBneTBoputenbHO

7.3 OueHo4Hble cpeaAcTBa
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7.3.1. Texyuuii KOHTPOJIb

dopMa OTUETHOCTH U TEKYILIETO
Bun pabotst P i

KOHTPOJIS
JlaGopaTopHubie paboThI (TIepeveHb OdopmiteHHBIE 0TYETHI (3KypHAIT) Ta00PaTOPHBIX
1a00paTOPHBIX PabOT MpEACTaBIEH B II. paloT, MpeayCMOTPEHHBIX paboueil mporpaMmMoin
34.1) JUCLUIIIMHBI C OTMETKOM ITPENOo1aBaTelIs
«3aUTEHOY», €CJIU BBIIIOJHEHBI U 0(POPMIICHBI BCE
paboTHI.
Konrponsnas padora (npumep 3ananuii B | [InceMeHHBIE OTBETHI HA 33aHUs KOHTPOJIBHOM
MIPUIIOKEHUH 2) paboThI, IPEeTyCMOTPEHHON paboyeit

MIPOrPaMMOM JUCUHUIUIUHBI C OLIEHKON
IPENoAAaBaTelsl HE HUKE «YIAOBIECTBOPUTEIBHO.
TecTbl (MpUMEPHI TECTOBBIX 3aJaHUM [IpaBuiIbHBIE OTBETHI 1BAa BOIIPOCA U3 TPEX B
IIPEJCTABIICHBI B IPUJIOKEHUH 2) OJIHOM M3 BapHAHTOB TECTA.

7.3.2. IlpomexyTouHas aTTeCcTalus

[IpomexxyTouyHast aTTecTamusi - (PK3aMeH) MPOBOAMTCS MO OWIeTaM B YCTHOW Qopme.
PernameHT npoBeieHUs aTTeCTALIUN:

- BpeMsl [Tt TOJITOTOBKH OTBETAa HA BOMPOCH He Oosiee 40 MuH.;

- BpeMsl Ha OTBET Ha 3aJ[aHHbIe BOMPOCk He Oosiee 10 MuH.

buier cocTOUT U3 TpeX TEOPETUIECKUX BOTIPOCOB.

IlepeyeHb BOMPOCOB K 3K3aMEHY MPHUBENEH B MPHIOKEHUH 2 K paboueii mporpamme.



[Ipunoxenue 1.1

TemaTuyecknii MJIaH TUCHUILVIUHBI «MaTepuanoBeaeHne» M0 HANIPABJIEHUIO NMOATOTOBKH
15.03.01 «MammHOCTPOCHUE

(0akanasp)
Pasznen Bunsbi yueOHol padoThI, Buanbl camocTosiTeIbHON PadoThI DopMbl
BKJIIOUYAsl CAMOCTOSITEIbHYIO CTYACHTOB aTTecta
padoTy CTy/ICHTOB, 117071
« | M TPYA0EMKOCTB B Yacax
c |56
S 2S |Ja |/ |Jaé | CPC KCP | K.P. |KIIL | PI'P | Pedepar |K/p |ID |3
S | =38 C
BBogHast 4acTh. 4 1 2

3HaveHue U 331a41 Kypca
MmarepuanoBeneHue. Poip marepuanos B
coBpeMeHHOH TexHuke. Kpurepun
OLICHKH M BBIOOpa MaTepHuajioB. PaboTsl
OTEYECTBEHHBIX U COBPEMEHHBIX
YYEHBIX B 00JIACTH MaTepHaIOBEICHHS.
MarepuanoBeaeHue, Kak HayKa,
M3yvarolas CBOicTBa MaTepUalioB B
CBSI3M C MX COCTABOM U CTPOCHHUEM.
Knaccudukanms Matepuaios.

Tema 2. Pu3NK0-MeXaHNIECKHE 44 2-3 4
CBOMCTBA MaTePUAJIOB.

Ctpoenue MatepuasoB

Crpoenne marepuanoB. OCHOBHEIE
TIOHATHUS O CBOMCTBAaX MaTEePHAJIOB.
ATOMHO-KPHUCTAIITHYECKOE CTPOCHUE
METaJJIOB, U30TPOMUS, aHU3OTPOIIHS,
KBa3uu30Tpomus. [IyTi moBeimeHus
MPOYHOCTH MeTauIoB. Kprcrammmsamms
METaJJIOB ICPBUYHASI 1 BTOPUIHASL.
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JlabopamopHnoe 3auamue no meme
«Maxkpoananuz cmanei»

44

Tlpakmuueckoe 3auamue no meme
«Maxkpoananus cmaneti»

44

JlabopamopHhoe 3anamue no meme
«Muxpoananuz cmaneiy

Ipaxmuueckoe 3auamue no meme
«Mukpoananuz cmanei»

Teopus criaBos.

ITonsTus o cnnapax. Teepabie
pacTBOPHI, MEXaHHYECKUE CMECH,
XUMHUYeCKUe coequHeHus. Jluarpamma
COCTOSIHUSI JKeNe30-1[EMEHTHT.
XapakTepuCTUKU KOMITOHEHTOB.
CTpyKTypHBIE COCTaBIIMIONINE U (ha3bl
Ha TUarpaMme ene30-IeMeHTHT.
Knaccuduxkarms craneii o criocody

IIPOU3BOJICTBA, HABHAYCHHUIO U KQYECTBY.

MapKUpOBKa yIJIepOUCTHIX CTaJICH.
UyryHbI ¢ rpaUTOM, TOJIOBUHYATHIC U
oenpie. CTpyKTypa, CBOHCTBA, 00JaCTH
MMPUMCHCHUA U MCTO/bI IMOJTYUYCHUA
CEPBIX, KOBKUX U BHICOKOTIPOYHBIX
YYT'YHOB. MapKHpOBKa YyTYHOB.

44

JlabopamopHoe 3ansamue no meme
«Yenepooucmoie cmanu»

Ipaxmuueckoe 3anamue no meme
«Yenepooucmule cmanuy

JlabopamopHoe 3ansamue no meme
«QyaynoLy

44

Ipaxmuueckoe 3anamue no meme
«Yyaynory

44
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TepMmuyeckast 1 XUMHKO-
TepMHYecKasi 00padoTka.

Buasr TepMudeckoii 00paboTkH cTajei.
[IpeBparenns nmpu Harpese craiu. Poct
3epHa ayCTCHUTA, HACIEACTBEHHOE U
JIEHCTBUTEIHHOE 3€PHO B CTAIIH.
Ileperpes u nepexor. IIpeBpaienue
ayCTEHUTa P HEMPEPHIBHOM
oxyaxaeHuu. Jlnarpamma
M30TepPMUYECKOTO TPEeBpaIleHus
aycrenuta. [lepauTHoe npeBparieHue.
MapTeHCcUTHOE MTPEBPALICHUE U €TO
ocobenHoctu. [IpeBpamenue mpu
OTITyCKe, CTPYKTypa ¥ CBONCTBA CTaIH
npu otnycke. OTIyCKHas XpynKocTh | u
II pona.

[IpokanuBaeMOCTh 1 3aKaJINBaEMOCTh
cTany, pakTOpHI, BIUAIONINE HA
MIPOKAJIMBAEMOCTb: BIIUSHUE
JIETUPYIOLINX 3JIEMEHTOB, pa3Mepa
3epHa ayCTeHNUTa, HEPACTBOPHMBIX
KapOWJIOB U BKIIIOYCHUN. MeTonka
oTpeieNIeHHsI KpUTHIECKOTO TuaMeTpa
0 JUarpaMMe MpoKaJuBaeMOCTH.
dusnyeckre 0CHOBBI XUMHUKO-
TepMHUYECKO 00pabOTKH, TOHSTHE O
koa(dpunmente mudys3um. Bumbt
XUMHUKO-TEPMHUYECKON 00paboTKH

44

6-10

JlabopamopHnoe 3anamue no meme
«3axanka u omnyck y2iepooucmoti
cmanuy

Ipaxmuueckoe 3anamue no meme
«3akanxka u omnyck y2nepooucmou
cmanuy
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JlabopamopHnoe 3auamue no meme
«IIpoxanusaemocms cmaneii»

Ipaxmuueckoe 3auamue no meme
«IIpoxanusaemocms cmaneii»

JlabopamopHoe 3ansamue no meme
«Xumuro-mepmuuecrkas o6pabomkay

Ipakxmuueckoe 3anamue no meme
«Xumuro-mepmuuecrkas o6pabomkay

KoHcTpyKIIUOHHBIE M
HHCTPYMEHTAJbHbIE MaTepUATIbI.
Knaccugukanms nerupoBaHHbBIX cTanen
M0 CTPYKTYpE B HOPMaJIU30BaHHOM
coctostHAH (auarpamma I miie).
MapkupoBKa JIETMpOBaHHBIX CTaleH, NX
MPEUMYILIECTBA IO CPABHEHHUIO C
yTaepoancTeiMu. JledexTor
JIETUPOBAHHBIX CTaJiel (MuQepHbIi
u3710M, (DJIOKEHBI, OTITyCKHAs
XpynkocTb). OCHOBHBIE TPEOOBAHUS K
JIETHPOBAHHBIM KOHCTPYKITHOHHBIM
ctansaMm o I'OCT.

HNHcTpyMeHTaNbHbIE YITIEPOAUCTHIE U
JIETUPOBAHHBIC CTAJIM JJIS1 PEKYILETO
WHCTPYMEHTA, COCTaB, MapKUPOBKA,
TepMuueckas oopaboTka u o0nacTu
npuMeHeHus1. TBepaple NOPOIIKOBbIE
CIUTaBBI [T pEXKYIIEro HHCTPYMEHTA.
Kepamuka. CBepxTBepble MaTepHaJIbI.

11-12

Jlabopamopnoe 3ausmue no meme
«/lecuposannvie cmanuy

HpaKmu%?CKOé‘ 3aHAmue no meme
((ﬂeZupOGaHHbl@ cmanu)
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Craju ¥ cruiaBbl ¢ 0CO0BIMHI
CBOliCTBaMH.

BricokonpouHsble cTaau. MapTeHCUTHO-
CTaperoIe KOHCTPYKIIMOHHBIE CTAIH,
WX COCTaB, PSKUMBI 00paOOTKH U
obnactu npumenenusi. CIiiaBbl ¢ 0c000
BBICOKOI M3HOCOCTOMKOCTBIO, COCTaB,
MapKUpPOBKa, TepMHUUECcKas 00paboTKa u
obnactu npumenenus. Hepxasetorue
XPOMUCTBIE U XPOMOHHKEIEBBIE CTaIH,
COCTaB, MAapKUPOBKA, TEPMUYECKAs
00paboTKa 1 00J1aCTH TPUMEHEHHS.
JKapornpodHbie CTanu U CIIJIaBhIL.
OcoOeHHOCTH MOBEACHUS CTAU IPU
Harpyskax B 00J1aCTH BBICOKHX
TEMIepaTyp, Npeen IUTEILHONR
MIPOYHOCTH, MPEIET MOJI3YUECTH.
TurnoBble CIIIaBbl, COCTaB, CTPYKTYpAa,
TepMooOpaboTKa, CBOICTBA U 00IACTH
npuMmenenus. CIUTaBbl ¢ 3a1aHHBIMU
(U3NUECKUMH CBOWCTBAMHU.
MarauToMsrkue ¥ MarHUTOTBEP/IbIC
CILIaBHI.

44

13-14

IIBeTHBIE METAJLJIBI M CILIABBI.

Menp u ee cBoiicTBa. JlaTryHu, OpOH3BI
OJIOBSIHUCTHIC, KDEMHHCTEIE,
aTIOMUHUEBEIE, OCPUILTOBBIC; COCTAB,
o0nactu npuMeHeHwust. CIiIaBbl CBUHIIA
1 0710Ba. baOOUTEI, CBUHIIOBUCTHIE
OpOH3HI, ATIOMIUHUCBBIC
MOAIIUITHAKOBEIC CILIABBI JJIS
JIBUTATENel BHyTPEHHETO CTOPaHHUs,
TPUMETALTUICCKUE TOIITHITHUKH.
AIIFOMUHHIA B €ro CBoMcTBa. JIuTeiHbIe
aJIOMUHHUEBBIE CIUIaBBI, 00JaCTH




IIpUMEHEHU. J{FOpaatoMuH, COCTaB,
PEXUM TepMUYECKOH 00pabOTKH,
CBOIicTBa, 00JIACTH IPUMEHECHUS.

KomMno3nuuoHHbIe MaTepHaJIbl
Knaccudukarysi KOMITO3UIIMOHHBIX
matepuanioB. Pactipenenenue
HaIPsHDKEHUN MEKly MaTpuLen u
HarnojHUTeneM. CXxeMbl apMUPOBAHUS.
Kputnueckas amnHa Bojgokaa. OCHOBBI
pacuera CBOMCTB KOMIIO3ULIMOHHBIX
MartepuanoB. Bunsl matpun u
HAIOJIHUTEICH KOMIO3UIIMOHHBIX
MAaTEpPHAIOB.

44
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Jlabopamopnoe 3anamue no meme
«Komnosuyuonnvie mamepuanvry

44

HpakmuquKoe 3aHAmue no meme
((KOMnOSuquHHble mamepuaibl)

44

Hanomatepuanbl

OO0mas xapaKTepuUCTHKA.
T'eomeTpuyeckue napameTpsl
HaHouacTtul. ctopuueckue
npeanocbuiku. Kommonanas XumMus Kak
MIPAapOIUTENh HAHOTEXHOJIOTHH.
W3menpuenne gactui. CteneHb
nucnepcHocty. Kputnaeckuit nuamerp
HaHO4YacTul. J(ucneprauuoHHbII
croco0 MOTydeHHs! TUCTIEPCHBIX YACTHII
BeniecTBa. KoHeHCAIMOHHBIN CIOCO0
MOJTYYECHUS TUCTIEPCHBIX YaCTHII
BemiecTBa. TepMUHBI «CBEPXY-BHH3» U
«CHU3Y-BBEpX». HaHOOOBEKTHI
ceMeicTBa (hyIIepeHOB.
Ounodymnepensr. HaHoTpyOKH.
I'paden. Actpanensl. TexHnueckoe
MpUMEHEHNE HAHOPA3MEPHBIX JACTHIL.

44

17-18
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Cop0Gentsl. Cencopsl. [Inenku.
Omurrepsl. CBEpXIPOBOIHUKH.
XHMHUYECKHE CBOMCTBa HAHOYACTHIL.
MarmHOCTpOUTENbHOE TPUMEHEHHE
HaHOYacTHLl. MenuIuHcKoe
NpUMEHEHNE HAaHOYACTHII.
HanosnekTpoHuka.

Bcero yacoB no jucuumnjnHe

36

18

18

72




[Tpunoxxenue 2

®OH/J ONEHOYHbLIX CPEJACTB 11O JTUCIHUIIVIMHE

«MarepuasioBeieHue»
Hanpasnenue nmoaroToBku
15.03.01 MamuHoCTpOCHHE
Ob6pa3zoBarenbHas nporpamMma (npoduib MOJrOTOBKH)
OO0opynoBaHMe M TEXHOJIOTHH CBAPOYHOI0 NPOU3BOJACTBA

IIpuMep KOHTPOJILHOM PadoThI
BapuanTt Ne 1

1.HageptuTe B Macmitabe AuarpaMMmy COCTOSIHUS JKETI€30-YTIIEPOJUCTHIX CIUIABOB HA CTAHIAPTHOM
OylaHke, TocTaBbTe OyKBeHHBIE 0003HaueHus. HazoBute (a3bl M CTPYKTypHBIC COCTABJISIONINE B
KaXa0u o0acTu quarpamMmmbl (a3bl 3aKITI0YUTE B KBaIPATHBIE CKOOKH)

2. B xakux mnpenenax usMmeHserca xummuueckuit coctaB (%C) aycreHuTa mOpH NEPBUYHON
Kpuctaymzanuu cmiasa ¢ 1,8 %C? Kak HaspIBaeTcs 3TOT CIUIaBa U KaKylO CTPYKTypy MUMEET Ipu
KOMHATHOM TEMIEPAType B COOTBETCTBUU C AUATPAMMOM KEJI€30-yIiIepo?

3. Hanumwmre cxemy mnpeBpauieHust s craiu, couaepxamieit 0,8 %C mpu temneparype 727°C.
Vkaxute xumuueckuid coctaB (%C) mnga (a3, yyacTByIOIIMX B 3TOM MpeBpaiieHuu. Yro
NPEICTaBISIOT 000 3TH (pa3bl, KaKyt0 UMEIOT KPUCTAJUIMYECKYIO PEHIETKY U CBOMcTBA?

4. Jlana cramp Mapku Y 10A. VkaxuTe Kiacc 3TOW CTalu IO KayecTBY (OOBIYHOTO KadecTBa,
KaueCTBEHHAas, BRICOKOKAYECTBEHHAs), a TAKXKE CPEeHEE COJAEPIKAHME YIIIEpOJa U CTPYKTYpPY ITOU
CTaJIi IPU KOMHATHOW TEMIIEpaType B COOTBETCTBUU C JUATPAMMOM KeJe30-yTriIepo/l.

5. Jana cranp mapku BCTS5km. Ykaxure ee Ka4ecTBO, YTO O3HAYAIOT OYKBHI U HU(PBI BXOASIINE B
MapkupoBKy. [lo kakuM mokaszaTensM (XUM. COCTaB, MEXaHMYECKHE CBOWCTBA) MPOU3BOJAUTCS
KOHTPOJIb 3TOM cTanu?

Bonpocsl k 3k3aMeny

Huarpamma Fe-C. Xapakrepuctuka a3 u CTpYKTYPHBIX COCTABIISIONINX

Juarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢as B ciiase ¢ 4,3 % C npu 1400°C

3. Jlmarpamma Fe-C. M3MeHeHme XuMHUUeCcKOro cocraBa (a3 B Tmporecce NEepBHYHONW U
BTOPUYHON KPUCTAJUIM3ALUH cTaIH 45

4. Juarpamma Fe-C. HM3meHeHne XWMHYECKOTO cocTaBa (a3 B TIpollecce IEePBUYHON U

BTOPUYHON KpucTam3anuu crainu 30

ITonsTre o crmaBax. TBepable pacTBOPBI, MEXAHUYECKHAE CMECH, XMMUYECKHE COCIMHEHUS

6. JlmarpamMma COCTOSIHHS [BOMHBIX CIUIaBOB C HEPACTBOPUMBIMU B TBEPIOM COCTOSHUU
KOMIIOHEHTaMU

7. Huarpamma Fe-C. M3meHeHue XuMHYecKOro coctaBa (a3 B Ipolecce NepBUYHON U
BTOPUYHOM KpucTaum3anuu crasa ¢ S5 % C

8. Huarpamma Fe-C. M3MmeHeHwe XuMMHUYECKOTro cocTaBa (a3 B Mpolecce MEepBHUHOW U
BTOPUYHOM KpHUCTAJUIM3aLMK cTanu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, yyacTBYIOIINX B 9BTEKTHUECKOM MPEBPAILICHUH

10. Iuarpamma Fe-C. Onpenenenne XuMuyeckoro coctana ¢a3 B cruiase ¢ 5,5 % C npu 1300°C

11. lnarpaMMa cOCTOSIHMSI JBOMHBIX CIUIABOB C OTPAaHUYEHHOIN paCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJIOM COCTOSIHUU

12. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrasa ¢a3z B ciuase ¢ 4,3 % C npu 1147°C

N —
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. Auarpamma Fe-C. Onpenenenue xumuaeckoro cocrara a3z cramu Y12 mpu 1100°C

. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 0,8 % C npu 727°C

. Huarpamma Fe-C. Onpenenenue xumuaeckoro cocraBa (a3 cramu Y8 npu 1100°C

. Iunarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B ciuiase ¢ 4 % C npu 1400°C

. Inarpamma Fe-C. M3MmeHeHme XHMMHUYECKOro cocTtaBa ¢a3 B MpoOIEcce NEpBUYHON U
BTOPUYHON KPUCTATU3ALMH CTAIN Y 8

Huarpamma Fe-C. M3MeHeHHMe XMMHYECKOTO cocTaBa (a3 B MpOIEcCe NEPBUYHON U
BTOPUYHON KpUCTa/IM3anuu cmiasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenune xumuaeckoro cocraba (a3 B cwiase ¢ 5,5 % C mpu 900°C
Huarpamma Fe-C. M3MmeHeHue xuMu4eckoro coctaBa a3 B Ipolecce NEepBUYHON U
BTOPUYHON KpucTaymu3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yuacTBYIOUIMX B 3BTEKTOUTHOM IPEBPALICHUN
Huarpamma Fe-C. OBTeKTHYECKOE U IBTEKTOMIHOE MPEBPAIEHUE

Juarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B crase ¢ 2,5 % C npu 900°C
Juarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa (a3 B cwiase ¢ 2,5 % C npu 1300°C
Juarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B crase ¢ 4,3 % C npu 727°C
JHuarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B cmiase ¢ 1,5 % C npu 800° C
JlnarpaMma coCTOSIHUS ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOW PaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUM

OCOOEHHOCTH IBTEKTHUYECKOTO IIPEBPALLCHHS JBOWHBIX CIIJIABOB

KpacHOIOMKOCTP ¥ XJIaJHOJOMKOCTh CTaldd. IIpUYMHBI BO3HMKHOBEHHS M CIIOCOOBI
yCTpaHEHUs

Kpucrannuzanus crutaBos. [Ipasuiio ¢as. [IpaBuino KoHIeHTparmii
ATOMHO-KPHCTANINYECKOE CTPOEHHE METAJIOB. THIBI KPUCTAJUIMYECKMX DPELIETOK U MX
XapaKTepUCTUKa

3aKOHOMEpPHOCTH  Kpuctam3anuu. CTeneHb  NepeoxJaXICHHs, YHUCIO  LIEHTPOB
KPHUCTATU3AI1H, CKOPOCTTh pOCTa KPUCTAIIIOB. AMOpP(HBIE METaLIbI

JennputHas nmukBanus. [IpyurHbI BOSHUKHOBEHHS U CIIOCOOBI YCTPaHEHMS

JleexThl KpUCTANIMYECKOTO CTPOCHHUs. BIusHME MIOTHOCTH AMCIOKALMH HA MPOYHOCTH
MaTepHaoB

BnusiHue creneHu MNepeoxNaxkAeHWsT Ha mpolecc Kpuctamnusauuu. CTpOeHHME CIMTKA.
30HaNIbHAs TUKBALUS

BnusiHue cteneHu nepeoxaaxkAeHus Ha BEIMYUHY 3epHa. MoandunupoBanue
Pacmndposare Mapky metammonponykuuu: XBIT u gaTh ee xapakTepUCTHKY (Ha3BaHHE,
Ha3HauYeHHUe, CBOWCTBA, OCOOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH)

Pacmmmdposare mapky metammmonpoaykiuu: X115 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3HauYeHHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacmmdpoBare Mapky MeTauionpoaykuuu: Y8 W JaTh €€ XapaKTepUCTHKY (Ha3BaHHE,
Ha3HauYEHHUEe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

BnusiHue nerupyronmx 3JeMeHTOB Ha oIuMop(Hoe IpeBpalieHue xenes3a. Knaccupukanus
JIETUPOBAHHBIX CTAJICH

PacmmdpoBare Mapky meramnonpoayknuu: BK8 um nmate ee xapakTepucTHKy (Ha3BaHHE,
Ha3HaueHHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

OcHOBHBIE MOKa3zaTeNn (PU3MKO-MEXAaHUUECKUX CBOWCTB MAaTEpUAOB M METOJbl HX
onpenenenus (HB, HR, HV, o8, oT, §, KCU)

Pacmmdposare mapky meramtonpoayknuu: ber3nc u gaTh ee XapaKTepucTUKY (Ha3BaHHE,
Ha3HauY€HHUEe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

Pacmmmdposare mapky mertamtonpoaykuuu: CU15 m mate ee XapakTepuCTHKYy (Ha3BaHHE,
Ha3HauYEHHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)
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Pacmm¢poBate Mapky weramionpoaykuuu: Cranp 45 W 1aTh €€ XapaKTepUCTHKY
(Ha3HaueHUe, KauyecTBO, MecTomooxkeHue Ha guarpamme Fe-C, cTpykrypa, ocoOeHHOCTH
TEXHOJIOTHH)

MukpoMexaHuKa KOMIIO3ULMOHHBIX MAaTepUaioB €  BOJOKHUTHIM  HAIlOJHUTEIIEM.
Kputnueckast 1i1Ha BOJIOKHA. AJJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BricokoTeMnepaTypHble MmaTepuaiibl. ZKapoCTOMKOCTh U KapONpPOYHOCTb

Pacimudposats Mmapky meramronpoaykmun: KU 30-6 u nath ee XapakTepuCTHUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, OCOOEHHOCTH CTPYKTYPhI U TEXHOIOTHH)

Pacmmdposats Mmapky metaimionpoaykiun: BU 120-4 u nath ee XxapakTepucTUKy (Ha3BaHHUE,
Ha3Ha4YeHHe, CBOICTBA, OCOOEHHOCTH CTPYKTYPhI U TEXHOIOTHH)

Pacimudposats Mapky Mertamtonpoaykiuu: BCT3cm 1 1aTh ee XapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHEe, KaYeCTBO, 0COOCHHOCTH TEXHOJIOTHH)

Pacimudposate Mapky wmetammtonponyknuu: Crame OSKI W JaTh €€ XapaKTePUCTHKY
(Ha3HaueHue, KauecTBO, MecTonooxkeHue Ha quarpamme Fe-C, ctpykrypa)

Pacimudposats Mapky metammionpoaykiuu: CT3KN U AaTh €€ XapakTEpHUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHEe, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHH)

PacmmdpoBats mapky Metaymuonponykiuu: TT8K6 u nath ee xapakrepucTuky (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOIOTHH) (

PacmmgpoBats Mapky Metaiionpoaykuuu: Y12A U naTh ee XapakTepUCTHUKY (Ha3BaHHE,
Ha3Ha4yeHHe, KauyecTBO, MecTomnoyoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH)

Pacmmmdposate mapky metamtonpoaykuun: Ctanb 30A u 1aTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HauYEHHUEe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmmmdposare mapky metammonpoaykiuu: T15K6 u mate ee xapakTepucTuky (Ha3BaHHE,
Ha3HauYEHHUEe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OCHOBHBIE Pa3HOBUIHOCTH HAaHOMAaTepuaaoB. Pa3Mepsl 3epeH (cioeB, BKIIOUCHUM, TTOP)
XapakTepHbIe 17151 HaHOMaTepuanoB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB
HaHOMAaTepHaJIOB.

[IpuopurerHbie HanpaBiICHUS PAa3BUTHS HAHOTEXHOJIOTHH

OcHOBHBIE XapaKTEPUCTUKH CTPYKTYPbl HAHOIIOJIMMEPOB

Mexanu3msl geopmaliu, 0COOEHHOCTH MEXaHUYECKUX CBONCTB HAHOMATEPHUAJIOB.
3aBUCUMOCTb TBEPJIOCTH, IIPEJIENIa MPOYHOCTU U OTHOCUTEIBHOIO yATMHEHUSI OT pa3Mepa
3epHa

[Ipenmy1iecTBO NOPOIIKOBBIX TEXHOJIOTHI. BUIBI TOPOILIKOB, UCIIOIB3YEMBIX IS
MOJIyYEHUSI HAHOMATEPHUAJIOB, ONIEPALIMH ITOPOIIKOBON TEXHOJIOTHH.

MeTo/1bl KOHCOJINIALMY YIBTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIOBHSI peau3alii.
Crioco0bl yMEHbILIEHUSI TOPUCTOCTH HAHOMATEPUAJIOB.

.MeTo/pl HHTEHCHBHOM IJIaCTUYECKOH JleopMaliy Kpy4eHHUEM 1101 BBICOKUM JIaBJICHUEM U
PaBHOHAKAJIBHBIM YTJIOBBIM IPECCOBAHHUEM.

MeToap! KOHTPOJIMPYEMON KPUCTAIITM3AIMU U3 aMOP(PHOTO COCTOSHU. THIIBI MOTydaeMbIX
CTPYKTYpP B 3aBUCMMOCTH OT YCJIIOBHMM 3aKAJIKH U3 KUJKOTO COCTOSIHUSL: OJTHO- U
MHOT0(a3HOM, aMOPPHO-KPUCTAITHYECKON, aMOP(HHOI.

Puznyeckre 1 XUMHYECKHE METO/IbI MOJTYyYEHUSI HAHOCTPYKTYPHBIX INIEHOK; TEXHOJIOTHH
MOHHOT'O OCAKICHMSI U AIEKTPOLYTOBOT0 UCIIAPEHUSI MAarHETPOHHOI'O HAIIbUICHUS.

IIpuMepsI TECTOBBIX 3a1aHUM

3aganue Ne 1

1. Yto Ha3bIBaeTCS CTPYKTYpOr MaTepuana?

a) MEPOXOBATOCTh MOBEPXHOCTH; 0) BUIMMOE CTPOCHNUE; B) HATMYKE TPEIIUH
2. Yto Takoe XJIaJHOJIOMKOCTE?
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a) YMEHbIIIEHHE TBEPIOCTH IIPU HU3KUX TEMIIepaTypax; 0) OXpylnuuBaHUE MaTepuaa Ipu HU3KUX
TeMIIEpaTypax; B) MPOYHOCTh MaTepHaIa IPU HU3KUX TEMIIEpaTypax

3. Haunbonee GiaronpusiTHBIM coueTaHHEM (PU3NKO-MEXaHUIECKHX CBOMCTB 00J1a/1al0T

a) KPYITHO3EpHHCTHIE; 0) MEJIKO3EPHHUCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pPHA

3ananue Ne 2

1. Ilpm oxyakIeHUH CIIUTKA 00pa3yeTcs 30Ha KPYIMHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) Mpu OBICTPOM OXJIAXACHUU; 0) MPH HAIIPABICHHOM OTBOJE TEIUIA; B) IPU MEJICHHOM
OXJIaXKICHUH

2. Hanuuue Ha MOBEPXHOCTHU M3JI0Ma Y4aCTKOB ¢ OJIECTAIIEH U 11epOX0BaTON MOBEPXHOCTHIO
XapaKTEPHO JIA:

a) KPUCTAJUINYECKOT 0 M3JI0Ma; 0) BOJIOKHHCTOTO U3JIOMA; B) YCTAJIOCTHOIO M3JI0Ma

3. Harpes ncnosnb3yroT B mporecce:

a) rryOoKoro TpaBjeHus; 0) TpaBieHue peakTUBOM baymaHa; B) TpaBieHue peakTuBoM I eliHa;

3aganue Ne 3

1. Kakyro KpHUCTalNINYECKYIO PEIIETKY UMEET JKeIe30 — Y7

a) 'IHK; 6) OLIK; B) pomOosapuueckast

2. Y10 npoucXoaUT NpHU OXJIAKIECHUH B TOUKE S?

a)® > A;0)A—1ILB)II— A

3. Uto o3HavaroT nudpsl B Mapke cranu Y127

a) TMOPSIIKOBBIN HOMEp; 0) cofiepkaHue yriepoJa B COThIX %; B) cofepkKaHHe yIriaepoaa B JecsA-ThIX
%

3ananue Ne 4

1. Kakas cranp nojaBep;keHa oTnyckHou xpynkoctu I pona?

a) 40; 0) 40X; B) 40XM

2. KakoBo conepxanue mapranma B cranu ['aaduibna?

a) 13 %; 6) 1,3 %;B) 0,13 %

3. Kak Bnusit0T GOJBIIMHCTBO JIETUPYIOLINX JIEMEHTOB Ha COiepKaHKe yriepoa B nepaure?
a) MOBBIMIAIOT COJIEPIKAHUE YIiiepoia; 0) MOHIKAIOT KOJIHMYECTBO YIIIEpO/a; B) HE BIUSIET

3ampanue No5

1. Kakyto cTpyKkTypy UMeeT Jiene0ypuT MpeBpaIieHHbIN?

a) A+I;6) I+ 1 B) I+

2. Kakue cBoiicTBa 4yTyHOB ONpenestOTCs (OpMO TpaUTOBBIX BKIIFOUCHH ?

a) oB, 0; 0) HB, ¢; B) HB, KCU

3. Ilpu kakoil Temriepatype NpoBOAAT OTXKUT JIJI MOTYyYEHUS MEPIUTHOTO KOBKOTO YyTryHa?
a) 750°C; 6) 850°C; B) 950°C



