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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
JTACTUTIINHBI

1.1. MecTO JTUCUMILIIMHBI B CTPYKTYpPe OCHOBHO 00pa30BaTe/IbHOM MPOrpaMMbl:
VYueOnas mucnumummaa «OI1.05 MarepuanoBeneHue» sBIsETCS 005M3aTEIbHON YacThIO
o0nIenmpodecCHOHANTBHOTO ITUKIIAa 00pa3oBaTeapHOM mporpaMMel B cootBeTcTBHE ¢ PI'OC CIIO.

1.2. Ileab ¥ n1aHNpPyeMble Pe3yJabTaThl 0CBOCHHUS AUCHUILIMHBI:
B pamkax mporpamMmbl y4eOHOW JUCHMIUIMHBI OOYYAIOIIMMUCS OCBAaWBAIOTCS YMEHHS U

3HaHUA
Kon YMeHnus 3HaHus
ITIK, OK

OK1,0K 2, 0K OTIPENENSTE CBONCTBA U BHJIbl MEXaHUYECKOW, XMMUIECKOH U TEPMUYECKOM

5,0K9,IIK 1.1, KJIaCCH(pULIUPOBATH 00pabOTKM METAILIOB U CILIABOB;

1K 3.1, TIK 3.2, KOHCTPYKIMOHHBIE 3aKOHOMEPHOCTH MPOIIECCOB KPUCTAILTH3AINHI 1
MaTepHaIbL, CTPYKTYpOOOpPa30BaHUs METAJLJIOB M CIUIABOB;
ONPEACIIATh TBEPAOCTh KJacCU(UKAITNIO, OCHOBHBIC BUJIBI,
MaTepuasos; MapKHPOBKY, 00J1aCTh PUMEHEHHS U BUIIBI

OTIPENIEISITD PEKIMEI
OTXWTra, 3aKaJIKK U OTITyCKa
CTaJu;

noa0uparThb
KOHCTPYKIIHOHHBIC
MaTepHUAIIBI IO UX
HA3HAYCHHIO U YCIIOBUSAM
IKCIUTyaTaIlUH;
moaA0UpPAaTh CIIOCOOBI U
PpeXHUMBI 00pabOTKH
METaJUIOB ISt
M3TOTOBIICHUS PA3IMIHBIX
JIeTaleH.

00pabOTKN KOHCTPYKITMOHHBIX MaTepHAJIOB,
METOJIbI U3MEPEHHUS [TapaMeTPOB U ONPEICIICHUS
CBOIICTB MaTepHaJIOB;

0COOEHHOCTH CTPOCHHS METAIJIOB U CILIABOB;
OCHOBHBIC CBEJICHUS O HA3HAYCHUH M CBOMCTBAX
METaJIIOB H CIUIABOB, TEXHOJIOTHS X
TPOU3BOJICTBA;

OCHOBHBIE CBEICHHS O KOMIIO3UIIMOHHBIX
MaTepHaJioB;

CYILIHOCTb TEXHOJIOTHUECKHX ITPOLIECCOB

JIMTHSI, CBAPKHU, 00pabOTKN METAILIOB
JaBJICHUEM H

pe3aHHUEM.

2. CTPYKTYPA Y COJAEPKAHUE YUEBHOM JUCIUATIINHBI

2.1. O6beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HOIl padoThl

Bun yueOHoii padoThl O0Bem yacoB
O6beM 00pa30BaTENIbLHOIN NPOrpaMMBI 64
Bcero ydeOHBIX 3aHATHH BO B3aMMOJICHCTBHUH C MPEIOIaBaTeIeM 48
B TOM YHCJIE
TEOPETHUECKOE 00yUEeHHE 32
IIPAKTUYECKUE 3aHATUS 16
KOHCYJIbTaIluU
CamocrosiTenpHas paboTa 10
[IpomexxyTodHas aTTeCTaIys: YK3aMEH 6




2.2. TemaTnyeckuii IJIAH U COJePKAHNE Y4eOHOW TUCHUNIMHBI

Koanl
KOMIICTeHIUH U
JIMYHOCTHBIX
HaumenoBanune Oo0bem, Pe3yILTaTOoB,
Coaep:xanue y4eOHOro MaTepuana u (popMbl OPraHM3alUU AesITeJILHOCTH 00yYaroIuXcst ¢popmupoBannio
pa3aesnoB U TeM akajl. 4
KOTOPBIX
cnoco0cTByeT
3JIeMeHT
NPOrpamMMsblI
1 2 3 4
Pazpnea 1. ®u3uKo-XHMHYECKHe 3aKOHOMEPHOCTH ()OPMHPOBAHUS CTPYKTYPbI MeTAIIOB.
Tema 1.1. Beenenue Conep:xanue yueOHOT0 MaTepuasia OK 1, OK 2, OK
1. 3HaueHne u coaepkaHWE TUCIUILUIMHBI «MaTepuaioBeeHne», HOBEHUIINE JAOCTHKEHHUS MU TEPCIEKTHUBBI 5,0K9,IIK 1.1,
pasBuTHa B oOmacth MatepuanoBeneHus. CoBpeMEeHHblE TpeOOBaHMS K MaTepuaiaMm, NPUMEHSIEMBIM B > IIK 3.1, [IK 3.2,
NIEKTPOTEXHUKE, HepreTuke. Kiaccnduxamnus MaTtepraaoB MO NPUMEHEHHIO, [0 XMMHUYECKOMY COCTaBY, IO
TEXHUYECKUM TPEOOBAHMSIM.
Tema 1.2. Conep:xanue yueOHOro MaTepuasia
Ocobennoctu atomMHo- | 1. MeTasuibsl, 0COOEHHOCTH aTOMHO-KPHCTAIUINYECKOTO cTpoeHUs. OCHOBHBIE THIIBI KPUCTAUIMYECKUX PEIIETOK.
KPHCTAININIECKOTO [TonsTHE 00 M30TPONUH U AHU30TPONUH. AJUIOTPOIHS WIH MOIUMOpP(]HBIE TpeBpaleHust. MarHUTHbIC
CTPOEHUS METAJIJIOB. MIPEBPALICHUSL.
2. CtpoeHue peabHBIX METaIOB. JleeKThl KpUCTAIIMYECKOTO CTPOCHHUS: TOUCHBIE A(EKThI, JIMHEIHBIC
nedekTsl, mpocTeiiime BU/Ibl TUCIOKAIMH — KpaeBble U BUHTOBBIE.
Tema 1.3. Copep:xanue y4yeOHOr0 MaTepuasia 2
Kpucrammzanms 1. MexaHu3M U 3aKOHOMEPHOCTH KPUCTAJUIM3AIIMN METaUIOB. 3MeHeHne cBOOOIHON SHEPTHH B 3aBUCUMOCTH
MeTa/oB. MeTtozsl OT TEMIIepaTypbl. YCIOBHUS IOJYyYCHHS MEIKO3EPHUCTOM CTPYKTyphl. CTpOGHHE METaUIMYECKOIro CIUTKA.
HCCIIEIOBAHUS Mertozp! nccIenoBaHNs METAITIOB: CTPYKTYpHbIE U (husmdeckue. OnpeenieHrne XUMUIECKOTo cocTaBa. Mzyuenue
METaJLIOB. cTpykTypbl. Ommcanune monumepoB. Du3MUeckHe METOABI HCCIEIOBaHMSA: TEPMHUYCCKHH  aHaIu3,
JMJIATOMETPUYECKUI METOJ, MArHUTHBIM aHAJIM3.
Tema 14. Coaep:xkanue yueOHOro MaTepuajia
OOmmas Teopus 1. [TonsATHE O cTTaBaxX M METO/AX MX Moiy4deHus. OCHOBHBIC TOHATHS TEOPHH CIIaBoB. OcoOeHHOCTH
cmiaBoB. CTtpoeHue, CTPOEHUS, KPUCTAJUIN3ALUH U CBOMCTB CIIIIABOB: MEXaHUUYECKHX CMECEH, TBEP/BIX PACTBOPOB, XUMHUYECKHUX
KpUCTAJTU3AIMS U coenrHenni. Knaccudukanus TBepIpIX pacTBOPOB. )
CBOICTBA CILJIABOB. 2. Kpucramuzauus craBoB. E€ 3akoHoMepHOcTH. [lepekpucTtannuzanus B TBEPIAOM COCTOSHUU. JluarpaMMbl
Juarpamma COCTOSIHUS. JlnarpaMMbl COCTOSIHUSI IBYXKOMITOHEHTHBIX CIIaBOB. CBS3b MEX/y CBOHCTBAMH CIJIABOB M THIIOM
COCTOSIHHS. JUarpaMMsbl COCTOSTHHUSI.
Tema 1.5. Copep:xanue y4yeOHOro MaTepuaia
Harpysky, 1. Jedopmanuu n HanpspxeHns. Puzndeckas npupoaa aedopmarm MetamwioB. [Ipupoa mracTudeckoi 2
HaNpspKeHUs U nedopmanmy. J{ucnokaoHHBIH MEXaHU3M TUIACTUYECKOH eopMmannu. Pa3pymenne MeTamioB: Xpynkoe,
Jnedopmanum. BS3KOE, TPAHCKPHUCTAIUIHTHOE.




MexaHndeckue 2. MexaHnYecKue CBOWCTBA (IIPOYHOCTH, YIPYTOCTh, BI3KOCTh, TBEPAOCTD, YCTAIOCTHAS IPOYHOCTD) M CLOCOOBI

CBOIfcTBA. OIpeIeIeHHsI NX KOJIMYESCTBEHHBIX XapaKTEePHCTHK.
IIpakTuyeckoe 3ansiTue 1. OnpeaeneHus TBEPIOCTH METAIIIOB pa3IMYHBIME METOIaMH: 10 bpuremtio,
Pokseiny, Bukkepcy u Illopy, pemenue 3anad.

Tema 1.6. Conep:xaHue y4eOHOT0 MaTepuaJia

Texnonmornyeckue n 1. TexHomorn4eckue CBOICTBA: JIHTEHHBIE, CIIOCOOHOCTh MeTalmIa K 00pa0OoTKe NaBlIeHHEM, CBapHBAEMOCTb,

SKCILTyaTallUOHHbIE CIOCOOHOCTh K 00paboTKe pe3aHHMEeM. OKCIDIyaTallHOHHBIE CBOMCTBA: HM3HOCOCTOHKOCTb, KOPPO3HOHHAS

CBOMCTBA. CTOHKOCTh,  JKapOCTOMKOCTb,  JKAPOIPOYHOCTb,  XJIAIOCTOHKOCTh,  aHTH(QPUKIHOHHBIE  CBOICTBA.
KoHCTpyKIIMOHHAs! IPOYHOCTH MaTepHAJIOB.

Tema 1.7. Conep:xanue yueOHOTo MaTepuasia

OcobenHocTH 1. BimsiHue miactuyeckoi aedopManMu Ha CTPYKTYpPY M CBOMCTBA MeTajuia: Hakjern. BiusHue HarpeBa Ha

nedopmannu CTPYKTYPY H CBOIicTBa JepOpMHUPOBAHHOTO METaJLIA: BO3BPAT U PEKPUCTAILIIM3ALIHSL.

TOJIMKPUCTAIUTIYECKUX

TelL.

Tema 1.8. ConepaxaHue y4eOHOI0 MaTepuaJia

XKenezoyrnepoaucteie | 1. Jlnarpamma COCTOSIHUS JKene30 — IEMEHTUT. CTPYKTYpBI KeIe30yTTICPOJUCTHIX CIIIIaBOB. KOMIIOHEHTSHI 1

cruiaBbl. JluarpamMma
COCTOSIHUS JKENE30 —

YTJIEPOA.

(1)&3131 JKCJIC30YTIIICPOAUCTBIX CILJIABOB. Hpoueccm npu CprKTypOO6pa3OBaHI/II/I JKCJIC30YTJICPOAUCTBIX CILIaBOB.
)KeneBOyrﬂepouMCTme CILIaBbI: CTAJIM U YYT'YHBIL.

2. Kpucramnusanus CIjiaBoB CHCTEMBI xKelne30-yrinepo. Pa3sl AuarpaMMel Jkenne3o-yriaepo. da3oBeie
TIePEXOTBL.

HpaKTl/l'{QCKOC 3aHsATHE 2. I/ICCJ'IeI[OBaHI/IC JAuarpaMmbl COCTOAHUS KCIIC30-ICMCHTHUT.

Pa3nen 2. MartepuaJibl, NpUMeHsieMble B MAIIHHOCTPOEHUH H CNIOCOOBI X 00PA0OTKH.

Tema 2.1.

Cramm.
Knaccudukanus n
MapKHpOBKa CTaJIeH U
MHCTPYMEHTAIbHBIX
MaTEpHAIIOB.

Copep:xanue yuyeOHOr0o MaTepuasia

1. Biusinue yriaepoaa v mpumecei Ha cBoicTBa ctaneld. Ha3HadeHne erupyronmx 3j1eMeHToB. Pactipenenenue
JIETUPYIOMINX JIEMEHTOB B ctand. Kitaccudukanus n MapkupoBka craneii. Knaccndukarms crameit.
MapkupoBka cTajnei.

2. YTIepoaucThie cTaau OOBIKHOBEHHOTO KadecTBa. KauecTBEHHBIC yTepOAUCThIE CTAH.

KauecTBeHHBIE 1 BEICOKOKAUYECTBCHHBIC JIETHPOBAHHBIC CTANH. JIeTHpOBaHHBIE KOHCTPYKIIMOHHBIE CTAIH.
JlerupoBaHHBIE MHCTPYMEHTAIBHEIC CTATH. BEICTpOpeKyIIiie MHCTPYMEHTAIbHEIC CTAIH.
[ITaprKONOANIMITHUKOBBIE CTalM. BinsiHEEe 3JIeMEHTOB Ha MoJIuMopQu3M xene3a. BiausHue nernpyrommx
3JIEMEHTOB Ha MIPEBpaIlleHNs B CTAIH. BIIHsHME IerHpyIONMX 3JIEMEHTOB Ha NPEBPAILEHHs TP OTITyCKeE.
Knaccudukanus JernpoBaHHbIX CTaleH.

3. Koncrpykunonnsie cramu. Kiaccupukanys KOHCTPYKIMOHHBIX CTaJICH. YTIEpOIUCTHIE CTalH.
Bricokonpounble, Py KWHHBIE, TAPUKONOALINITHIKOBBIE, H3HOCOCTOWKNE ¥ aBTOMATHBIE CTaJIH.
KopposnonHnocroiikue cTanu U cruiasbl. VIHCTpyMeHTaNbHbIE CTalH U cIuTaBbl. CTaim I peXyIero
nHCTpyMeHTa. CTanu At U3MEpUTENbHBIX MHCTpyMeHTOB. [lITamnoBsle cranu. Ctanu [uisi ITaMIOB XOJIOAHOTO
nedopmupoBanus. Ctany Jyis INTaMIIOB TOpsiuero AehopMHUpOBaHUS

TBepaple craaBbl. AIMa3 Kak MaTepuall AJisl U3TOTOBJIEHUS] HHCTPYMEHTOB.

IMpakTunyeckoe 3ansaTue 3. OcyliecTBieHUe KiIacCu(PUKAIMU 1 MAPKUPOBKA YTIIEPOJUCTHIX U JIETMPOBAHHBIX
CTaJICH TI0 XUMHYECKOMY COCTaBY, HA3HAUCHHUIO U Ka4YeCTBY.

OK 1, OK 2, OK
5,0K 9, TIK 1.1,
IK 3.1, TIK 3.2,




IIpakTuyeckoe 3ansiTHe 4. BEI0Op KOHCTPYKIIMOHHOTO MaTepHaia 0 OCHOBHBIM CBOICTBaM, HCXOAS U3
3aJIJaHHBIX YCIOBUH.

Tema 2.2.

Yyryusl. Jluarpamma
COCTOSIHUS JKENE30 —
rpadur. Ctpoenue,
CBOMCTBaA,
KjIaccuUKaIus u
MapKHpPOBKa YyTYHOB.

Coaep:xanue y4eGHOro MaTepHuaja

1. Knaccuduxkarus ayryHoB. Juarpamma cocrostaust sxxene3o — rpadut. [Iponecce rpadutuzanuu. CTpoeHue,
CBOWCTBA, KJTaCCH()UKAITUS U MApKUPOBKA CEPHIX YyTYHOB. BiHsiHIE cOCTaBa YyryHa Ha IPOIecC
rpaduTm3anuy. BimsHie rpaduTa Ha MEXaHUYECKHE CBOMCTBA OTIUBOK. [10JI0KHUTEIbHBIE CTOPOHBI HATMYNS
rpaduta. Cepblif 9yryH. BEICOKOIPOYHBII YyTYH C IIapOBUIHBIM IPa(UTOM.

KoBkwuii uyryn. OTOeseHHbIC U APYTHE YYTYHBI.

Tema 2.3.

Buasl TepMuueckoi
00pabOTKN METaIOB.
OCHOBHI TEOpHH
TEPMUYECKON
00pabOTKHU CTaNH.

Conep:xanue yueOHOT0 MaTepuasia

1. Buasr TepMuueckoii 00pabOTKH METAIIIOB: OTXKHT, 3aKalika, OTIYCK. [IpeBpalieHus, MpoTeKaroIIue B
CTPYKTYpE CTajlu IPU HarpeBe U OXJIaXKJeHWU. MexaHu3M OCHOBHBIX NpeBpaiieHuil. [IpeBpalenue nepaura B
aycteHuT. [IpeBparienue aycTeHNTa B IEPIUT IIPH MEIJICHHOM OXJIQKICHUN. 3aKOHOMEPHOCTH MIPEBPAIICHHS.
TIpoMexxyTouHOE TIpEeBpalllCHHE.

2. I[IpeBpallicHUE ayCTEHUTa B MAPTEHCHUT IIPH BBICOKHX CKOPOCTSX OXJaxIeHus. [IpeBpalleHue MapTeHCHTa B
nepiuT. TeXHOJOTMYecKHe BO3MOXKHOCTH M OCOOCHHOCTH OT)KWIa, HOPMalM3alliH, 3aKalKH W OTITyCKa.
Omxur 1 HopMmanu3auus. Haznauenue u pexxumMbl. OTXUT TIEPBOTO poja. TexHOIOornueckre 0COOEHHOCTH 1
BO3MOKHOCTH 3aKaJIKH U OTIycka. 3akanka. Crioco0Obl 3akaiku. Otnyck. OTIycKHasi XpyIKOCTb.

Tema 2.4.
XUMUKO-TEpMUYECKAs
00paboTKa cTaim.

Coaep:xanue yueOHOro MaTepuasia

1. Xumuko-tepmudeckasi o0paboTka crainyu. HazHaueHne U TEXHOJIOT Ul BUJJOB XUMUKO-TEPMHYECKOM
00pabOTKHU: IIEMEHTAIINHY, a30THPOBAHHUS, HUTPOI[EMEHTANU U TU(PPY3HOHHOHN MeTayun3anuu. [lemenTarusi.
LemenTarus B TBepaoM kKapOropuszarope. ['azoBas nementanusa. CTpyKTypa IIEMEHTOBaHHOTO CIIOSL.
Tepmuueckas 00paboTKa mocie neMeHTanun. AzotupoBanue. L{mannpoBaHre 1 HUTPOIIEMEHTAIIHS.
Jubdy3noHHas MeTauIM3aIms.

Tema 2.5.
Meronbl yIIpOYHEHUS.
MeTaa.

Coaep:xkanue yueOHOro MaTepuajia

1. Tepmomexannyeckast 06padoTka ctanu. [loBepXxHOCTHOE YIIPOYHEHHE CTANBHBIX JeTajel. 3aKkaiKka TOKaMH
BBICOKOH 4acToThl. ['a3oramennas 3akanka. CrapeHue. O06paboTKa cTaiy X0JI0J0M. YTIPOUHEHHE METOI0M
TUIACTUYECKON JedopMarivu.

Tema 2.6.
Crroco651 00paboTKH
MaTepuaoB.

Copep:xanue yueOHOT0 MaTepuasia

1. JIuteitHoe TpOM3BOACTBO. JINTEHHBIE CIUIaBHI M UX CBO¥cTBa. JINTHE B mecuansie popmel. M3rotoBnenne
OTJIMBOK CIELHAIILHBIMHU CIIOCOOaMU JIUTHS: JIUTHE 110 BHIIUIABIIEMBIM MOJIEIISIM, JINTHE B 000JI0YKOBBIE (OPMBEI.
JIuth€ B MHOTOPa30BbIe (DOPMBL.

2. O6paboTka MeTauioB pe3aHueM. PU3NKO-MEXaHUIECKHUE OCHOBBI 00paObOTKN METAIJIOB pe3aHrneM Buabl
00pabOTKU: TOYCHHUE, CTPOTAHHE U IOJIONICHIE, TIPOTATHBAHNE, CBEpIIcHHE, (ppe3epoBaHme. AOpa3uBHAs
00paboTKa JeTasieii MaIlvH.

3. CapouHoe Ipon3BoACTBO. PU3NKO-XMMUYECKHE OCHOBBI OJIyYEHHsI CBAPHOTO COSANHEHUS.
Knaccudukanus Bunos cBapku. CBapuBaemocts. Jlyrosasi cBapka. JlazepHast cBapka. DIIEKTPOMEXaHUYECKHUE
BHJIBI CBAPKH.

Tema 2.7.
IIBeTHBIC METAJUIBI K
CIUIaBbI HAa UX OCHOBE.

Copaep:xanue y4efHOro MaTepHaja

1. Mens u ee cruaBel. Tutad u ero criaBsl. O0MacTH MPUMEHEHHUS THTAHOBBIX CIUIABOB. AFOMHUHUI U €T0
CIUIaBBL. AITFOMUHHEBEIC CIUTaBHL. JleopMupyeMble CIUTaBEI, He YIPOUHAEMbIE TEPMHYCCKONH 00pabOTKOM.




Turan u ero criaBbL.
ANIOMUHHNA B €TO
CINIaBbl. MarHui M €To
CILIaBbl. Menp U ee

Jedopmupyembie CIIaBbl, YIPOYHICMBIC TEPMUIECKON 00paboTKO#. JINTEIHbIC aTFOMHUHUCBBIC CILIABHI.
Marnwuii u ero croiaBsl. epopMupyemple MarHueBEIC CIUIAaBEL. JINTeHbIC MAarHUEBBIC CIUIAaBBL. Meb U ee
cruiaBel. JIaTyHu. BpoH3bL

IIpakTuyeckoe 3ansiTue S. OcyecTBIeHNE KIACCU(PHUKAIINHA 1 MApPKUPOBKA [[BETHBIX METAJIIOB M CIIABOB.

2

CILIaBBI.
Tema 2.8. Conep:xkanue yueOHOro MaTepuasia
KomnozunnoHHsle 1. KomnosuunonHble MaTepualisl. Marepralibl HOPOIIKOBOH MeTaJurypruu. [lopucTeie noponkoBbie
MaTepHabl. Matepuaisl. [Ipoune nmopucteie uznenus. KOHCTpyKIMOHHBIE TOPOIIKOBbIE MaTepHaibl. CrieueHHbIE IIBETHBIE
Martepuainsl MeTaJlIbl. DJNEKTPOTEXHHUYECKHE TOPOIIKOBbIE MaTepUalibl. .MarHuTHBIC IOPOIIKOBBIE MaTepHaIbl. 2
TOPOIIKOBON
METaJLUTyPTHH.
Paznes 3. MaTepuaJsl ¢ 0co0bIMH (PU3HYECKHMMH CBOHCTBAMH OK 1,0K 2, OK
Tema 3.1. Copep:xanue yueOHOr0 MaTepuasia 5,0K9,IIK 1.1,
Marepuais ¢ 1. CrimaBsl € 3aJaHHBIM TEMIIEPATYPHBIM KO3 (PUITEHTOM THHEHHOTO pacmmpenus. CIuIaBbl C 3a1aHHBIM K 3.1, [IK 3.2,
0COOBIMU TEIIOBBIMH, | TEMIEpaTypHBIM K03(h(UIIMEHTOM MOYJISl YIIPYTOCTH.
MarHUTHBIMY, 2. [TapamarHeTukH, AMaMarHeTHKH, peppomMarHeTuku, peppumarneTuk. OObsCHEHHE MarHUTHBIX CBOMCTB
EKTPUUECKUMHU BHYTPEHHUM CTPOCHHEM MAarHUTHBIX MaTepPHaIOB; KPUBas HAMarHW4YMBAaHHs, HHIYKIUs HACHILICHHS, 5
CBOMCTBaMHL. KOIPLUTHBHAS CHJIA, IETIIS THCTEPe3nca, MOHATHS O MATHUTHBIX OTePAX. MarHUTHO-MSATKHE MaTepHabL.

HuskouacToTHBIE MATHUTHO-MSTKHE MaTepHaibl. BEICOKOUaCTOTHBIE MarHUTHO-MATKHE MAaTepHAIIbI.

Marepuaisl co cliennaJbHbIMA MAarHUTHBIMH CBOWCTBaMH. MarHUTHO-TBEpAbIE MaTepPHaIIbL.

3. Matepuaibl BEICOKOI JIEKTPHUUECKO ITPOBOANMOCTH: 3JIEKTPUIECKHE CBOHCTBA IPOBOJHUKOBBIX

MaTepHalioB, IPOBOIHUKOBBIE MaTepHabl. [10JyTpoBOHNKOBEIE MaTepUallbl: CTPOCHHUE, CBOMCTBA, METOIBI

MOJYUYCHUSA. I[I/ISHQKTPI/IKI/I, QJICKTPOU3OJIAIIMOHHBIC JIAKHW, OMAJIM, KOMITIAyH/IbI.
CamocTosiTesibHasi padoTa 00y4yarommxcst
Cucremarudeckasi mpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOM 1 CTIeHaTbHON TEXHHYECKON JINTepaTyphl (II0 BOIIpocaM K maparpadawm,
rJIaBaM y4eOHbBIX TOCOOHH, COCTABICHHBIM MPEIIOAABATEIICM )
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM C UCIONB30BAHUEM METOJMUYECKAX PEKOMEHIAINHN TIPENoAaBaTels 10
1. CamocrosTenpHas pacmnpoBKka MapoK cTaneil M YyTyHOB,
2. IloaroToBKa IOKIAI0B IO criocobaM 00pabOTKK MaTeprasoB;
3. IloaroroBka AOKIAJ0B MO TeMe «BuUabI MPOKIaJOYHBIX U YIUIOTHUTEIBHBIX MaTEPHAIOBY.
KoncyabTanuu
IIpoMekyTOYHASI aTTecTalUs: IK3aMeH 6
Bcero: 64




3. YCJIOBUS PEAJIM3AILINU TPOTPAMMBI YYEFHOU U CIHUILIVHBI

3.1. Jdns peaau3auMy MNPOrpaMMbl Yy4eOHOH JUCHUIUIMHBI JOJKHBI ObITh
NpeayCMOTPEHBI cJIeAyIolHe crieliaabHble MOMelleHus :

Kabuner marepuanoBeneHus

Y4eOHas ayIuTOpHS

- IOCaJIOYHBIE MECTA MO KOJINIECTBY O0yUarOmMXCsI

- pabouee MECTO NPeToaBaTeIs

- IOCKa

- IGMOHCTpaLMOHHOE 000PYIOBaHUE: TENEBU30pP M KOMIBIOTED
- yaeOHO-HarISAHBIE TOCOOHS

- IEMOHCTPALMOHHBIN Cpe3 yCTPONCTBA JBYXKaMEPHOIO CTEKIIONaKeTa
- Habop 00pa3IOB CBETOMPO3PAYHBIX KOHCTPYKITHIA

- KOJUIEKIMSI METaMOP(UIECKIX TOPHBIX ITOPOJT

- KOJUIEKIMSI MarMaTH4eCKUX TOPHBIX MOPOJ

- KOJUIEKI[HSI 0CA/I0YHBIX TOPHBIX TOPOJL

- llTkana tBepaoctn muHepainos (Illkara MOOCA)

- (hacaiHas TETIOM3OJSIIMOHHAS CHCTEMA

- 00pasipl yreruuTeneil (HaTypajabHbIH HEe TOPIOYUH YTEIIUTEINb, CHITYYNi 9HEProd(PEKTUBHBIA yTEIUTUTENb 1
Ap.)

- KOMITO3UTHAs CETKa

[IporpammHoe obecnieueHue:

Kaspersky Endpoint Security

Microsoft Office

Microsoft Visio

Microsoft Visual Studio

Microsoft Windows

KabuHet a1t caMoCTOSTENLHON U BOCITUTATEILHONU PaboThI
Aynuropust

- MOCA0YHBIC MECTA 0 KOJUYECTBY O0YJAOIINXCS

- KOMITBIOTEPHAS TEXHHUKA C MOAKIIIOYCHHUEM K ceTH «IHTEpHET» U TOCTYIIOM B JIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTEeNBHYIO CPEIy

[IporpammHoe obecneyeHue:

Kaspersky Endpoint Security

Microsoft Office

Microsoft Visio

Microsoft Visual Studio

Microsoft Windows

Bubnmoteka, YnTambHBIHN 32l C BEIXOJIOM B ceTh HTEepHET
Aynutopus

- TOCAJI0YHBIC MECTA IO KOJUYECTBY 00YJAOIIAXCS

- KOMIIBIOTEpHAsI TEXHUKA C MOIKIIOUYCHUEM K ceTH «IHTEpHETY», TOCTYIIOM B DJICKTPOHHYIO HH()OPMAI[OHHO-
00pa30BaTEIBHYIO CPEIY U SICKTPOHHO-OMOIMOTCUHYIO CUCTEMY
[IporpammHoe obecnieueHue:

Kaspersky Endpoint Security

Microsoft Office

Microsoft Visio

Microsoft Visual Studio

Microsoft Windows

AKTOBBIH 3aI

Aynuropus

- CHeUUATM3UPOBAHHBIC KPEciia JIsi aKTOBBIX 3aJI0B

- ClleHa

- TpuOyHa

- MYJIbTUME/IHATIPOCKTOP

- KOMITBIOTED

- TEXHHYECKUE CPEACTBA, CIYXKAIKE JUIS PEICTABICHUs HHPOPMAIUU OOIBIION ayAUTOPHU
- BUJICO YBEIMYHUTENb (IIPOEKTOP)

- IEMOHCTPAIIMOHHOE 000y IOBAHUE U Ay JTHOCHCTEMA

- MHUKPO(OHEI

IIporpammHOe oOecrieueHHe:

Kaspersky Endpoint Security

Microsoft Office

Microsoft Visio Microsoft Visual Studio Microsoft Windows




3.2. UupopmannoHHoe odecnieyeHne 00yueHus
ITepedyenn y4eOHBIX H31aHHI, HHTEPHET-PECYPCOB, JONOJHUTEIbHOM JUTEPaTypPbl
OcHoBHas1 JuTepaTypa

1.2nexTpomarepuanopencaue : npaktukym aiust CITO / P. B. Ky3emus, P. H. Xamutos, A. C. Memikos, A.
B. Cepukos. — Caparos : IIpodobpazoanue, 2022. — 64 c. — ISBN 978-5-4488-1548-5. — Tekcr :
AEKTPOHHBIH // DIEKTPOHHEIH pecypc mudpoBoit obpasoparensHon cpeapt CIIO PROFob6pa3oBanue : [caift]. —
URL: https://profspo.ru/books/124050

2.YronpHUKOB, A. B. Dnexrpomarepuanosenenue : yaeouuk aiust CI1O / A. B. Yronsankos. — CapaTos :
IIpodobpazosanue, Ait [Tu Ap Menua, 2019. — 187 ¢. — ISBN 978-5-4488-0265-2, 978-5-4497-0024-7. —Tekcr
: BNIEKTPOHHBIH // DIEKTPOHHEIH pecypc mudpoBoit odopasosarenbhoii cpeapl CIIO PROFob6pa3oBanue : [caiit]. —
URL.: https://profspo.ru/books/82686

3.MenbHukoB, A. I'. Matepuanosenenue : yueonoe nocodue st CI10 / A. T'. Menbhukos, 1. A. XBopoBa,
E. I1. YunkoB. — Capatos : [IpodobpazoBanue, 2021. — 223 c. — ISBN 978-5-4488-0919-4. — Tekcr :
AIEKTPOHHBIH // DIEKTPOHHEIH pecypc mudpoBoit obpasosarensHoi cpeapt CIIO PROFob6pa3oBanue : [caifT]. —
URL: https://profspo.ru/books/99930

4.Marepuanosenenue : yueoHoe nocobdue st CI1O / C. U. borogyxos, A. 1. [Ipockypun, E. A. Illenn, E.
0. Ipuiimak. — Capatos : [Ipodobpazosanne, 2020. — 198 ¢. — ISBN 978-5-4488-0655-1. —
Tekcr :31€KTpOHHBIHN // DNEKTPOHHBIN pecypc LudpoBoii oopazoBatensHoii cpensl CIIO PROFob6pa3oBanue :
[caitr]. — URL: https://profspo.ru/books/91890

5.Matrepuanosenenue : yueouuk s CI10 / A. A. BopoObeB, A. M. byntokun, B. I'. Konnpatenko [u
np.]. — Caparos, Mocksa : [IpodobOpaszoBanue, Aii [Tu Ap Menua, 2020. — 356 c. — ISBN 978-5-4488-0866-1,
978-5- 4497-0618-8. — TekcT : 3NMeKTPOHHBIN // DIEeKTPOHHEIH pecypc udpoBoii obpazosarensHOi cpensl CI1O
PROFo6pa3zoanmue : [caiit]. — URL: https://profspo.ru/books/96962

6.Anekcees, B. C. Matepuanosenenue : yueoHoe nocobue s CITO / B. C. AnekceeB. — CapaTos :
Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-1894-2. — TeKcT : 31EKTPOHHBIH // DNEKTPOHHBIN pecypc
uudposoii oopazosatenbHoi cpensl CIIO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/87077

JlonoJHUTEILHAS INTEPaTypa

7.MarepuranoBeieHUe U TEXHOJIOTHA KOHCTPYKIIMOHHBIX MaTepraloB : mpaktukyM st CI10 / 1O. I1.
Eropos, A. I'. barunckwuii, B. I1. be36opomaos [u np.] ; mox penakiueit E. I1. Unakoa. — CapaTos :
[Ipodobpazosanme, 2021.— 121 c. — ISBN 978-5-4488-0930-9. — TekcT : 2MeKTpOHHBIH // DIEKTPOHHBINA pecypc
uudposoii oopazoBatensHoi cpensl CITIO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/99929

8.Ilepunckuii, B. B. Marepuanosenenue : cioaps s CI10 / B. B. Ilepunckwuii, 1. B. ITepunckas. —
Caparos : [Ipodobpasosanue, Aii [Tu Ap Meaua, 2020. — 109 ¢. — ISBN 978-5-4488-0736-7, 978-5-4497-0425-
2. —

9.TekcT : 3eKTPOHHBIN // DIEKTPOHHBIN pecypc 1UdPoBoi oOpasoBarenbHoH cpeast CITO
PROFobpa3oBanue : [caiit]. — URL: https://profspo.ru/books/90537

10. Crnecapuyk, B. A. MarepuaioBeficHue ¥ TEXHOJIOTHS MaTepwaioB : y4deOHuMk / B. A.
Crnecapuyk. — MuHck : PecryOnukanckuit HHCTUTYT npodeccnonansHoro obpasosanus (PUIIO), 2019. —
392 ¢. — ISBN 978-985- 503-937-3. — TekcT : 3JCKTPOHHBIA // DNEKTPOHHBIA pecypc HU(POBOM
obpazoBatensHOH cpenbl CITIO PROFo6pasoBanme : [caiit]. — URL: https://profspo.ru/books/94325

Humepunem-pecypcoi:
1. Dnexrponnslit pecypc «I'noccapuit». @opma noctyma: www.glossary.ru

2. DnekTpoHHBIH pecypc «CryaeHueckas anekTpoHHas ouonuoreka « BEJIA». @opma nocryma:
www.lib.ua-ru.net

3. Dnexrpounslii pecypc «I[lybmmanas naTepHeT-OnbmmoTeka. Creruanu3anus: 0TeUeCTBEHHAS
nepuoukay. ®opma gocryna: www.public.ru

4. HayuHo-TexHHuYecKHi KypHasl «MeTramioBeieHUe U TepMuuecKas o0paboTKa METaJIOBY.
®opwma nocryna: http://mitom.folium.ru

5. Hay4yHO-TeXHHYECKHUIT xKypHait  «llonmumepHble — MaTepuanb». ®opma  gocTymna:
http://www.polymerbranch.com

6. UadopmanoHHbIii  caiiT mpo IUIACTUK W Apyrue mnoiaumepbl. Dopma  mocTyma:
http://www.koros-plast.ru



4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHON

Pe3yabTaThl Kputepnu onenkn Mertoas!
o0yuyeHust OLIEHKH
3HaHusa: «OTIIMYHOY»: OOYYAIOIIUICS TOKa3bIBACT Texyuuii
—  BHJBI riryboKoe U ITOJTHOE 3HAaHKE W TIOHNMaHNE BCETO 00bEMa | KOHTPOJIb:
MEXaHUYECKOH, IPOrpaMMHOr0 MaTepHana; MOJIHOE IOHUMAHUE | KCIIEPTHAs OLCHKA
XUMHYECKOH U CYILITHOCTH PacCMaTPUBAEMBbIX MOHATHUH, SIBICHUH U BBINOJTHEHUS
TEPMUYECKON 3aKOHOMEPHOCTEH, TEOpUl, B3aUMOCBSA3EH; yMEeT MPaKTUYECKUX
00paboTKN METaJIOB U COCTaBMTH IIOJIHBIM U IPABWIBHBIM OTBET HA OCHOBE 3aJaHUIlL.
CILIABOB; U3yYE€HHOT0 MAaTEPHaa; BbIIEISATh T1aBHbIE Ipomexyrounas
—  3aKOHOMEPHOCTH MOJIOKEHHSA, CAMOCTOSITEBHO TIOATBEPKAATE OTBET aTTecTanus
HpPOLIECCOB KOHKPETHBIMH IPUMEPaMH, (haKTaMHu;
KPUCTA/UIM3AIMK 1 | CAMOCTOSITENIBHO U aPTYMEHTUPOBAHO JeJaTh aHANN3,
CTPYKTYpPOOOpa30BaHUS 000011eHN S, BEIBOEL.
METAJIJIOB U CILIABOB,; «XOpOLIO»: o6yqa}om14171cx IMOKa3bIBACT 3HAHUA
—  KmaccuuKaImio, BCEr0 M3YYEHHOT0 MpOorpaMMHOro Marepuana. Jlaér
OCHOBHBIE BUJIHI, IIOJIHBIN U IIPABWIBHBII OTBET HA OCHOBE U3YUYEHHBIX
MapKUPOBKY, TEOPHii; He3HAUYNTENFHBIE OMIMOKN B HETOUETHI IPU
0671aCTh IPHMEHEHHS BOCIIPOU3BEJICHUN U3YYEHHOI0 MaTepHala,
¥ BUJIBI 06PabOTKH OTIpeZIeTICHUS TTOHATHH J1aJl HEMIOJIHBIE, HeOOIbIINE
KOHCTPYKIMOHHBIX HETOYHOCTU IPU HUCIOJIb30BaHUH HAy4YHBIX
MaTepHasIoB, TEPMHHOB WJIM B BBIBOAAX U OOOOLICHMSX W3
—  METOJBI H3MEpEHHs HaOJIIOJICHUH U OTBITOB; MaTepyall U3Jjaraer B
[1apaMETPOB 1 OIIPEJIETIEHHON JIOTHYECKOM
OIIpEIeIICHNS CBOHCTB MOCTIEIOBATENBHOCTH, TIPH 3TOM JIOIIYCKAaeT OTHY
MaTepuaos; HerpyOyo OlUOKy UM He
b
—  0COBEHHOCTH CTPOCHHUS Gosiee IBYX HEJOYETOB M MOXKET HX UCIIPABUTh
METAILITOB | CILTABOB; CaMOCTOﬂéeHBHO npu TpeOOBaHNH WIIN TIPH
—  OCHOBHEIE CBEJCHHA O HeOOMBIION MOMOIIH NPENO/iABATEIN; B
HA3HAYCHMM ¥ CBOficTRax | OCHOBHOM YCBOMII yueOHBII MaTepHai; MOATBEPXkKIAeT
METAILIOB ¥ CILIABOB, OTBET KOHKPETHBIMH IpUMEpaMH; NPaBUIBLHO OTBEYAET
TEeXHOJIOTHS UX Ha AOTIOJIHUTCIIbHBIC BONPOCHI; YMEET CaMOCTOATEIIbLHO
BBl SATh TI'JIaBHBIC II JKECHHA B U3YUYCHHOM
NPOM3BONCTBA; Jel JIaBHBIE TIOJIOKE 3y4E€HHO
Marepuase; Ha OCHOBAaHUH (DaKTOB M MPUMEPOB
— OCHOBHBIE CBEJCHHUS
000011aTh, 1enaTh BBIBOJBI, YCTaHABINBATh
0 KOMITO3ULIMOHHBIX
. BHYTPHIIPEIMETHBIE CBS3H.
MaTepuaoB; o
CYIIHOCTE «yZIOBJIETBOPHUTEIBHOY: 00yJaIOINIHCS
Y MIOKa3bIBaET OCBOCHHE COEPKaHUS y4eOHOTO
TCXHOJIOTHYCCKUX
Mmarepuala, HO IMeeT Ipo0esbl B yCBOGHUH MaTepuaia,
IIPOLIECCOB JIUThS,
MaTepHall u3JlaraeT HeCUCTEMaTH3HPOBAHHO,
CBapKH, 00paboOTKH
(hparMeHTapHO, HE BCErla MOCIeA0BATEILHO;
METAJUIOB 1aBICHUEM H
MOKa3bIBAET HEAOCTATOUHYIO
pe3aHueM. .
c(OPMHUPOBAHHOCTH OT/IENIFHBIX 3HAHUIA;
BEIBOJIBI M 000OIIIEHUS apryMEHTHPYET C1ado,
JIOIYCKAaeT B HUX OMIMOKH, 00yYarOIIUICS IOy CTHII
OLIMOKH U HETOYHOCTH B MCIIOJIb30BaHUU HAY4YHOU
TEPMUHOJIOTHH, OIIpeeNICHHsI OHATUH nai
HEI0CTaTOYHO YETKHE;
«HEYJIOBJIETBOPUTEIBHOY»: 00yYaIOLIUICS HE YCBOMII U
HE PacKpPbLI OCHOBHOE COJEPKAHUE MAaTEPUAIIa; He
JIeJIaeT BBIBOJIOB M 000OIIEHHH, HE 3HAET U HE
TIOHUMAET 3HAaYUTENbHYIO UM OCHOBHYIO 4aCTh
IIPOrpaMMHOr0 MaTepHaa B Ipejesiax MOCTaBIeHHBIX
BOIIPOCOB WJIM JIOITyCKaeT Ooliee NBYX IpyObIxX
OLIMOOK, KOTOPbIE HE MOXKET UCIIPABHTh.
Ymenns: «OTJINYHOY»: O0YYArONIUiiCsS OKa3bIBACT Texymuii
—  OmpeAaersITh CBOWCTBA nIyGOKOE U MTOJTHOE MOHMMAaHHUE BCEro 00bEMa KOHTPO.Ib:
1 KJaccu(unmupoBaTh IMIPOrpaMMHOTO MaTepHaia Ul JEMOHCTPALluU JKCIEpPTHAsl OLIEHKA
KOHCTPYKIMOHHBIE KOHKPETHBIX YMEHU; BBINOJTHEHUS
MaTepHaIbl; «XOpOomo»: 06yqa}0m1/1171c91 TIOKa3bIBaACT TIPAKTUICCKUX
— OIpenensiTh TMMOHMMAaHHUE BCET0 U3YyUYCHHOI'0 MPOrpaMMHOTO 3a1aHUM.
TBEPIOCTh MaTepHala, OHaKoO JOMyCKaeT He3HAYUTEIbHbIE IIpomexxyTounast
OMMOKU U HEAOUYETHI IPU JEMOHCTPAlUl YMEHUH, HO arrecranus:

MaTepHaJIOB;




MOXKET UX UCITPABUTH
CAMOCTOATCIILHO ITPpU Tpe60BaHI/II/I WJIn Ipru

OK3aMCH.

OMpeNeNITh
pe)KI/IMI)I OTXXHra,

3aKaJIKd ¥ OTITyCKa
CTalIu;

mo0upaTh
KOHCTPYKIIMOHHBIE
MaTepUAIIBI TI0 UX
HA3HAYCHUIO U YCIOBHSIM
IKCILTyaTallUH;
mo10MpaTh CrocoOsl
PEXKHUMBI 00PaOOTKH
METAJIJIOB IS
HU3TrOTOBJICHUA pa3J'II/I‘-IHI:IX
JICTaJICH.

HEOOJIBIIOI OMOIIM IPENo1aBaTelLs;
«yIOBJIETBOPHUTEIBEHO»: 00YJaIOMINIiCS TOKa3bIBACT
OCBOEHHE COZIepKaHus y4eOHOro MaTeprasa, HO UMeeT
poOJIEMBI ITPH IEMOHCTPALMN YMEHUH, MOXKET
HUCIPaBUTH OIHI/I6KI/I TOJIBKO IpH IMMOMOIIHN
IperosiaBaTes;

«HEYIIOBJICTBOPHTEIILHOY»: 00YYarOLIMIiCS HE YCBOMI
OCHOBHOE COJCp)KaHUe MaTepuaia, He MOXKET
MPOJIEMOHCTPUPOBATh KOHKPETHBIE YMEHHS MIIN
JIOIyCKaeT OoJiee AByX IpyObIX OIIMOOK, KOTOPHIE HE
MOXKCT UCIIPABUTD.
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