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1. Ilepeuyensn

IJIAHUPYEMBbIX

pe3yJbTaToB

oﬁyqenml no AUCHUIIJIMHE,

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

Komnerenuus

Coaep:kanue KOMIeTeHIHH

HNuagukatop

Copep:xkanue HHIUKATOPA

OIIK-1

CnocobeH MIPUMECHSATH
€CTECTBCHHOHAYYHEIC u
0OIIenHXeHEPHBIE 3HAHUS, METOMBI
MaTeMaTHYECKOTO aHaau3a u
MOJICIUPOBAHUSI B HMHXXCHEPHOI
NIEATCILHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM 31
KOHCTPYUPOBAHUEM, TEXHOJIOTUAMU
MIPOU3BOJICTBA npubopoB u
KOMIUJIEKCOB IIMPOKOT0 HA3HAYESHHSI

OIIK-1.1

HpI/IMeHHeT €CTECTBECHHOHAYYHBIC 3HAHUS,
MCTOABI MAaTCMaTH4YCCKOTO aHajlIu3a H
MOJCIUPOBAHUA JId PCUICHUA 3ada4

OIIK-3

Crocobex MIPOBOTUTH
9KCTIEPUMEHTAIILHBIE HCCIIeIOBAHUS
U u3MepeHus, o0OpalaTbiBaTh W
NPENCTaBIATh MONyYCHHbIC JaHHbIC
C Y4YeTOM CHECHU(PUKH METOIOB H
CPEICTB TEXHHYECKHX W3MEpEHHil B
IpUOOPOCTPOCHUHN

OIIK-3.2

[IpoBoxut AKCIICPUMCHTAIBHEIC
HCCIIEIOBAHUS, oOpabaThIBacT 31
MPECTABIISIET MOJTyYCHHBIC TAHHBIE

2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JlucuuminHb (npakTukn), | Pusuka, Xumus
MIpEeAIIECTBYIOIINE U3YYCHHUIO

JOUCIHILINHEI, pe3yabTaThl

OCBOCHHA KOTOPHBIX H€O6XO,Z[I/IMBI

TS OCBOCHUS JTAaHHOM

JTACIUILINHEL.

I[I/ICHHHJII/IHLI (HpaKTHKI/I), I OCHOBBI IPOEKTUPOBAHUS TPUOOPOB U CHUCTEM
KOTOPBIX pe3yJIbTaTbl OCBOCHHUSA

JIAaHHOU JOACITUTLTAHBI OymyT

HEOOXOIUMEI, Kak BXOJTHBIE

3HaHHUs, YMCHUSA U BJIAACHUS I

UX U3YYCHHUS.

3. O0beM IUCHUILIMHBI

B 3a4Y€THBIX C¢€IMHHOAX ¢ YKazaHHEM KOJIHYECTBA

aKaJeMHYeCKMX YaCOB, BbIIEJIEHHbIX HA KOHTAKTHYIO padoTy 00y4yariierocs ¢
npenojaaBarejemM (Mo BUIAM y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbHYI0 padoTy

o0y4arierocst

OOGmuit 00beM TUCIUILIMHEI B 3.€. /4ac: 3 / 108
dopma MPOMEKYTOUHOU aTTECTAlMU: DK3aMEeH

Buabl 3aHsiTHI, MX TPY10€eMKOCTB (Yac.) O0beM KOHTAKTHOI

a00ThI
®opma P
JlabopaTopusbie | IlpakTuyeckue CamocrosiTe/bHAS o0y4arouerocs ¢
Oﬁy‘leHI/IH Jlexkuuu
paboTel 3aHATHSA pabora npenoaaBartesiemM
(uac)
ouHas 16 0 16 76 38




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 4

Jlekunonuble 3anaTudA (164.)
1. DKkcnepuMeHTAJNIbHbIC HCCIAeA0BAaHUA W u3MepeHusi. OCHOBHBIE CBOMCTBA
KOHCTPYKIUOHHBIX MATEPHAJIOB. {JIeKIHSI C Pa300pOM KOHKPETHBIX CHUTyallMii}
(24.)[2,3] [Ipenmetr matepuanoBeneHud. Llenu, 3agaum u cTpykTypa AucuuiuinHel. Cetn
HNHTEpHET s caMOCTOATENbHOW MOATOTOBKU IO MarepuanoBeaecHuio. CoOBpeMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJOTUU UCIOJIb3yeMble TMpPH OINPEACIICHUH MEXaHUYECKUX
CBOWCTB W MNpU MeTauiorpaduueckoM HCCIEAOBAHUM MaTepuaioB. MexaHUYecKue,
TEXHOJOTUYECKHE M DKCILIyaTallMOHHBIE CBOMCTBA. YIpyras M IUlaCTHYECKas
nepopmaruu. Paspymienune. OKcnepUMEHTalbHbIE MCCIAEAOBAHUS UM HU3MEpPEHUS.
WcnpiTanus CcTaTUYECKUE, AMHAMUYECKUE, LUKIWYecKne. MeTonbl onpeaeneHus
TBepAOCTH,. [lokazaTenn NpPOYHOCTH W IUJIACTUYHOCTH, UX ONpEIEeTeHHE. Y IapHas
BA3KOCTh, BBIHOCIIMBOCTb, BA3KOCTh pa3pylleHHs, UX omnpenereHue. OOpaboTka u
IPEICTAaBIICHUE MTOJTYYEHHBIX JaHHBIX.
2. EcrecTBeHHOHay4Hble W OOlLICMH)KEHEPHbIe 3HAHUS  CBSI3aHHbIE C
KOHCTPYMPOBAHHMEM H TEXHOJOIHIMM MPOM3BOACTBA NpuOOpoB. OCHOBHBbIE
NOHATHUS W3 TEOPUMH MeTAJLIOBeleHus1 {JIeKIusl ¢ Ppa3dopoM KOHKPETHBIX
curyauuii} (24.)[2,3] EcrectBenHoHayuHble 3HaHus. Metann? Kpucrammmueckoe
CTPOCHHUE, KPUCTAJUIMUECKas PEHIETKA, AJEMEHTAapHas KpHUCTAJUIMYECKas s4elka, €€
TUTIBI W TapameTpbl. AHu3oTponusi u wuzoTponus. [lomumopdusm (ammorpomnus).
Hubdysus. Kpucramnuzanus, 3epHO, Nepekpuctaumzanus: ¢azoBas, HedazoBasi,
mubdysnonnoe, Oe3audyzuonHoe. TepMogMHAMUYECKMNA CTUMYJI U KHHETHKA
IIPEBPALLECHHUS.
3. CrpoeHue "YUCTBIX" META/LUIOB M CILIABOB {JIeKIIHS C Pa300pOM KOHKPETHBIX
curyauuii} (24.)[2,3] Crpoenue xene3a. CmiaB? CTpyKTypHbIE COCTaBIISIIOIINE
CIUIABOB: TBEPJBIE PACTBOPHI, MEXAHMYECKHE CMECH, XUMUYeCKue coeauHenns. Cranp?
®a3bl U NPOCTbIE CTPYKTYPHBIE COCTABISAIOIIME CTaU: AyCTEHUT, (PEppUT, LIEMEHTUT
(kapOun), MapTeHCUT. CII0KHBIE CTPYKTYPHBIE COCTABIISIFOLIUE CTAIU: IJIACTUHYATHIE U
3€pHUCTBIE MEPIUT, COPOUT, TPOCTUT. MUKPOCTPYKTYpa CTaJH.
4. JluarpaMMbl COCTOSIHMSA {JICKIHS C pa300pOM KOHKPETHBIX cuTyauui} (24.)[2,3]
PaBHOBecHOe cocrosiHue. [[narpamma cocrosHus? KpuBele HarpeBa M OXJIAXKICHUS.
Kputnueckue Ttouku. OcHOBHBIE THUNBI aAuarpamMm. IlpaBuio (a3 u oTpe3koB.
JluarpaMMa COCTOSIHMSI >Keie30 - IleMeHTUT. JIuHuum u o06iiacTh CTalbHOro yria
muarpammbl. Kputnueckue touku. BiusiHue yriepona Ha (a3oBblil cocTaB, CTPYKTYpPY
U CBOICTBA CTalli B PABHOBECHOM COCTOSIHHH. CXeMbl (JOPMUPOBAHUS CTPYKTYpP CTaJIU
no nuarpamme. UyryHHbIH yroa nuarpammbl. Cxembl GOPMUPOBAHUS CTPYKTYP UyTyHa.
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5. IlpeBpameHusi NpM HarpeBe M OXJAXKICHHM CTAIHM {JIeKIMA C pa3dopoMm
KOHKpeTHbIX cutyamuii} (24.)[2,3] OOpa3zoBaHue aycTeHHWTa TMPU HArpeBe U
U3MEHEHHE pa3MepoB 3epHa. OLlEHKa BEJIMYMHBI 3epHA. BinsHUe BeTWYMHBI 3€pHA Ha
MexaHn4yeckue cBoiictBa. OkanuHa U o0e3yriaepoxuBanue, 6oproa ¢ Humu. [leperpes.
Ob6opynoBanue i HarpeBa. KoHTponb Temneparypsl HarpeBa. Pacnag aycteHuTa rnpu
oxjlaxxaeHnu. M3orepmuueckas guarpamma pacmnaaa cranmm Y8.  IlepnutHoe,
IIPOMEXKYTOUYHOE M MAPTEHCUTHOE IpeBpaileHus. Kpurudeckass CKOpOCTb 3aKajKH.
BimsHue coctaBa Ha TMI AMArpaMMbl pacliaia ayCTEHUTA.

6. TexHoorusi TepMUYECKOl 00padOTKHU cTAMU {JIeKIHA ¢ pa300pOM KOHKPETHBIX
curyauuii} (24.)[2,3] Texnonoruueckue napamerpbl TO. OcHoBHble omnepanuu TO.
Buael oTxura, uX Ha3HaAYeHUE W PEXKUMBI. 3aKanka, €€ Ha3HaAueHWe, NapaMeTpbl U
pexuMbl. 3akanuBaeMocThb. [IpokanuBaemMocTh. BwiOop Temmeparypsl M BpeMeHH
BBIJICPXKKU TIpH 3akasike. BHyTpeHHue HamnpsokeHus. Oxnaxnatomue cpefbl. CriocoObl
3aKaJKW: HENpPEepbIBHAsA, NPEPBIBUCTAsA, CTyIIEHUYaTas1, u3orepMuueckas. Hasnauenue n
BUJIbl OTIIyCKAa: HW3KWW, CpPEAHUU, BbICOKMH. MecTHas 3akanka. Hopmanmusauus, eé
pexumbl W HazHaueHue. lloBepxHOCTHOe yIpoyHeHHWe: Haki€n, 3akainka 1BY,
XUMUKOTEPMHUYECKasi 00paboTKa.

7. Knaccupukanuss U Ha3HAYeHHe cTajeill {Jleknusi ¢ pa3dopoM KOHKPETHBIX
curyaumii} (24.)[2,3] KoHCTpyKIIMOHHBIE U NHCTPYMEHTAJIBHBIE YTJIEPOAUCTBIE CTAJIH:
MapKUpoBKa, Ha3zHaueHue, ocobeHHoctu TO. llenu nerupoBanusi ctanu. OCHOBHbBIC
Jerupyroue  KoMmmnoHeHThl.  Knaccudukanus, HazHauyeHME U MapKUpOBKa
KOHCTPYKI[MOHHBIX JIETUPOBAHHBIX CTAJIEW MPUMEHSEMBIX B MPUOOPOCTPOCHUHU.

8. UyryHbl, HBeTHbI¢ MeETAJJIbl, HEMETAJNJIMYECKHE MATepPHAJbl {JIeKUHUA C
Pa300poM KOHKPETHbIX cuTyaumid} (24.)[2,3] Mapku 1 Ha3HauU€HUE YYTyHOB: CEPOTO,
KOBKOT'O M BBICOKONPOYHOTro. [[BeTHbIE MeTayuibl U CIUIaBbl: M€Jlb, JIATYHH, OPOH3BI;
ATIOMUHUMN, TypaTOMUHbI, CUTyMUHBI. OCOOCHHOCTH CTPOEHHUSI, CBOMCTBA, MApKUPOBKA
OCHOBHBIX HEMETAJUIMYECKUX MAaTEepUalioB: IUIACTUYECKUX MAacC, AJIaCTOMEPOB,
KOMIIO3ULIMOHHBIX MaTEpPUaIOB, KEPAMUYECKUX MATEPUAIIOB.

IIpakTuyeckue 3ansitus (164.)
1. DkcnepuMeHTAIbHbIE MCCJIEOBAHUE CTPOEHHSI METAJLIOB {MeTol KeiicoB}
(44.)[1] MHsroroBnmenme wMakpo u MHUKpo numHdoB. TpapieHue. YCTpoHCTBO
MeTaiorpaduieckoro MHKPOCKOTIA. MakpocTtpykrypa. ®paxrorpadusi.
MuxkpoctpykTtypa. KOHTpOIBHBIE BOITPOCHI.
2. DKcnepUMeHTAJIbHbIE HM3MEpPEeHHs] MEXaHUYeCKHUX CBOMCTB {MeTOx KeiiCcoB}
(44.)[1] Teépmocte u Meromel €€ ompeneneHus. CBOWCTBA ONPEAEISIEMBIE IPU
UCIIBITAHUM Ha pacTsokeHue. OnpenesieHue yAapHOW BS3KOCTH, XJIaJHOJOMKOCTH,
BBIHOCIMBOCTU. OOpaboTKa U MpejcTaBiieHue JaHHbIX. KOHTpOIbHbBIE BOIIPOCHI.
3. EcrecrBenHoHayuHble 3HaHus. Jumarpamma JXEJIE3O-YIJIEPOIA. {mMeron
KeiicoB} (44.)[1] OcHOBHBbIE JIMHUM, KOHIICHTPALIMOHHBIE U TEMIIEPATYPHBIE TOUKH,
onHodazHeie u JByX(daszHbie o0macTu. CXembl CTPYKTYpHBIX TIpeBpalieHuil B
3aBUCHUMOCTH OT TeMIEPATyphl U cocTaBa. KOHTpOIbHBIE BOIPOCHI.
4. CxeMbl CTPYKTYPHBIX NIPeBPALlICHUI IPH TePMUYeCKOil 00padoTKH cTaJjieil.



{MeTox keiicoB} (44.)[1] TexHOnOrHMUECKUE MAPAMETPHI U CTPYKTYPHBIE IPEBPAILICHHS
IIpU OTXKUTe, HOpMaJIU3alliu, 3aKajke, OTiycke. KoHTpoJIbHbIE BOMIPOCHI.

CamocrosiTesibHasi padorta (764.)
1. IloaroroBKa K JeKIMOHHBIM 3aHATUAM(164.)[2,3]
2. IloaroroBka K mpakTu4eckuM 3aHATUAM(164.)[1]
3. lloaroroBka K KOHTPOJbHOMY onpocy(84.)[1,2,3]
4. Ix3amen(364.)[1,2,3]

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHON PadoThI
00y4aroImmuxcs Mo TUCHHUIJIMHE

Jlisa kaxxaoro oOywaromierocsi oOecnedyeH WHIUBUAYalIbHBbIH HEOTrpaHUYEHHBIN
JOCTYIl K  DJIEKTPOHHO-OMONMOTEYHBIM  cucteMaM: JlaHb, YHHBEpCHUTETCKas
Oubnuoreka OH-NAWH, d3JeKTpoHHOM Oubnmoreke AnTI'TY U K 3JIEKTpOHHON
nH()OpPMaIIMOHHO-00pa30BaTEILHOU Cpelie:

1. OrneBoii B.A. JlabopaTopHblii MNpakTUKyM TI0 MaTE€pUATIOBEIICHHUIO.
Meroanueckre peKoOMEHAAIMU K BBIIOJHEHHUIO J1a00paTOPHBIX padOT MO TUCUUTLIIMHAM
"Marepuanoeneane” u  "MarepuanoBenenue. TeXHONIOrHsT KOHCTPYKIIMOHHBIX
marepuanoB" - bapuayn: Mzn-Bo Antl'TY, 2018. - 69 c. - Pexum pocryna:
http://elib.altstu.ru/eum/download/mtio/Ognevoj-lpm.pdf, cBo6oaHbIH

6. Ilepevyennb yueOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTeparypa

2. OrneBoil. B.fJI. OcHoBbl MaTepuanoBefeHus: YueOHOe TmocoOue st
noarotoBku OakanaspoB /B. fI. OrueBoii, B. b. Byteirun.- bapuayn: U3n-so ATl TV,
2014 -114 c. — Pexxum moctymna: http://new.elib.altstu.ru/eum/download/mtio/Ognevoj-
osnmat.pdf

6.2. JlonionHuTenbHas IuTepaTypa

3. I'ynses A.Il. MerannoBenenue. - M.: Mertannyprus, 1986. - 456 c. (184 3k3.)

7. IlepeyeHbp pecypcoB HMH(POPMANUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CeTH
«HTEepHET», HEOOXOAMMBIX /Il OCBOCHUS TUCHMUILIMHBI

1. e.lanbook.com
2. elib.altstu.ru

8. @oHI OlEHOYHBIX MATEPHAJOB /Ui TPOBeJEHUS] TeKYyllero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTecTalun

CopeprkaHre MPOMEKYTOUHOM aTTeCTalli PACKPBIBAETCSA B KOMILIEKTE



KOHTPOJIMPYIOIINX MAaTEpUANIOB, NPEAHA3HAYEHHBIX ISl TMPOBEPKU COOTBETCTBUSA
YpOBHSI TOATOTOBKU M0 auciuiuinHe TpedoanusiM DI'OC, koTopble XpaHATCA Ha
kadenpe-pazpadorurke PIT/] B meuatHom Buae u B DUOC.

®onx  oueHouyHbix MatepuanioB (OOM) mno [aucUMIUIMHE TPEACTaBIEH B
IPWIOKEHUH A.

9. HepequL I/IH(l)OpMaIII/IOHHLIX TCXHOJ]OFHﬁ, HUCIIOJb3YEMBIX IIPH OCYIIECTBJICHUH
06p830BaTeJII>HOFO nmpomecca mo AUCIHUIIJINHE, BRJIIOYasi MmepeYCHb
nmporpaMmmMHoOro o0ecrieueHUus U l/IH(l)OpMal_[I/IOHHLIX CIIPAaBOYHBIX CUCTEM

JUis yCHemHoro OCBOEHMs TUCHMIUIMHBI HUCHOJBb3YIOTCS PECYpChl 3JIEKTPOHHON HH(DOPMAIMOHHO-
oOpa3oBaTeNbHON Cpebl, 00pa30BaTENIbHbIE HWHTEPHET-NOPTAJbl, INI00ATbHAS KOMIIBIOTEpPHAs CETh
HNureprer. B mponecce u3yd4eHUs OUCLUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCHCTBUE
00yyJaromerocs ¢ mpernojaBaTesieM uepe3 JMYHbINA KaOUHET CTyICHTA.

Nenn Hcnonb3yemoe mporpaMMHoe odecrnedeHue
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nern Hcnoan3yemble npodeccuoHa bHble 0a3bl JAHHBIX U HHPOPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBbI
1 «ba3zoBpie HOpMmaTHBHBIE JOKyMeHTB» OOO «I'pynma kommanuii  Konekey,
nporpammubie mpoaykThl «Koaeke» u «Texakcnept» (https://kodeks.ru)
1 BecrutatHast snekTpoHHast OuOnmoreka oniaiiH "EnmHOoe OKHO K 00pa3oBaTelNbHBIM

pecypcam" Uil CTy[JCHTOB U IpENOAaBaTelNieil; KaTaJor CChUIOK Ha 0Opa3oBaTeIbHbIC
uHTepHeT-pecypcsl (http://Window.edu.ru)

2 Hanmonanenas snexktponHas 6ubmuorexka (HOB) — cBoOomHbIi mocTyn ymMTarenei K
¢donnam poccuiickux O0ubmnorek. ComepKUT KOJUIEKIUU OLM(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTYyMa, TaK U OTPAHMUYEHHBIX aBTOPCKHM IPABOM), a TaKkKe KaTaior
u3IaHui, xpansumxcs B oudauorexax Poccun. (http://H36.pd/)

3 Ennnas 6aza [OCToB Poccuiickoit @enepanuu (http://gostexpert.ru/)

10. Omnwucanume  MaTepHAIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJIA
OCYLIeCTBJIEHUSI 00Pa30BaTeJbLHOI0 MpoLecca M0 JUCHHUILINHE

HaumeHoBaHMe cielMAJIbHBIX NOMEILNEHUH U MMOMeIIeH’Il JJIsl CAMOCTOATEIbHOM paﬁoTbI

yueOHble ayIMTOPHUHU JJIsl IPOBEICHHsI YUeOHbBIX 3aHATHH

IIOMCIICHUA NI CaMOCTOSTEIbHOI pa60T51

MartepualibHO-TEXHHUECKOe OOEeCreyeHne W OpraHu3aiusi 00pa30BaTEeIbHOTO
nporecca Mo JUCUUIUIMHE [Ji1 UHBAJUIOB U JIUI C OTPAHUYEHHBIMU BO3MOMXKHOCTSIMH
3JI0POBbSI OCYIIECTBISIETCS B cOOTBETCTBUU C «IlonokeHnem 00 00ydeHUH WHBAIHUIOB
Y JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS».




