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PaGouas mporpamma npeaHazHaueHa IS MpernofaBaHUs AUCHMILIUHBL 0a30BON 4YacTH
omoka bl mo wanpaBnenuto mnoaroroBku 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE
o0ecrnieueHre MallIMHOCTPOUTENIbHBIX TPOU3BOJICTB» B 3 ceMecTpe OYHON (OpMbI 00yUEHHUSI.

Pabouas mnporpamMma cocraBieHa c¢ y4deroM @DenepaibHOr0 ToCyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTAaHJApTa BHICIIETO 0Opa3oBaHMS IO HampaBieHHIO moArotoBku 15.03.05
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE ~ OOECIEYeHHE  MAIIMHOCTPOMTENBHBIX  IPOM3BOJICTB,
YTBEPXKIEHHOTO MpUKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanun ot 11
asrycra 2016 r. Ne 1000.



O~ owpN -

oo

Conep:xkanue

enu 1 3a1a41 OCBOCHUST TUCIIUTIIIAHBL. . .« e et ettt et et eeeeteateeieeaenaeeneennn
Mecto nucuumaunbl B CTpyKType OIIOII BO.....cooooo e,
TpeboBaHus K pe3ysibTaTaM OCBOEHUS COAEPIKAHUSA AUCHUIIIIMHBL. ......vveenveenerenneens
CopepxaHue U CTPYKTYPa AUCHTUILTUHBL (MOILYIIS)cuvvr v eneenee et eneeateeneaaeaneaeeans
OueHouHble MaTepuaabl [ KOHTPOJISI YCIIEBAEMOCTH M IPOMEXKYTOUYHOM
1 (o 11170 O TP
Meroanueckue Marepuaibl, ONPENESIONINE MPOUEAYpPbl OLICHUBAHUSA 3HAHUM,
YMEHHM, HABBIKOB U (MJIH) OTIBITA HEATEIBHOCTH . ..uveneeneeteaneannenneaneanneanenn
Y4eOHO-METOINYECKOE 00ECTICUEHUE TUCTIUIIIIMHBL. . .. ...\ \everieeiesiienieeaenen e e nan
MatepuaabHO-TEXHUUYECKOE 00ECTIEYCHUE TUCITUTIIMHBL. ... .veeeeeneeneeeneenenieenenn.
Oco0eHHOCTH peanu3anuy JUCIUTLINHBI I MHBATHIOB M JIUI] C OTPAaHUICHHBIMHU
BO3ZMOYKHOCTSIME 3TIOPOBBS . « . ¢ o v e et ettt ettt et e ettt e e e

(oo &7 NS SN

14
16



4
1. HEJIM U 3AJIAYU OCBOEHUSA JUCIHIUIIJIMHBI

Leabo npenojaBanus QUCHUIUIMHBI SBISICTCS (POPMUPOBAHHUE Y CTYACHTOB 3HAHUM O
HanOoJIee BaXKHBIX (1)I/I3I/I‘-I€CKI/IX U XUMHUUYCCKUX IIPCBpalICHUAX B MCTAJUIaX MU CILUIaBax, HUX
CTpoeHHue, (GopMHpYIOIIeecs B pe3yiabTare AITHX MPEBpaIleHHH, W CBOWCTBAX OCHOBHBIX
KOHCTPYKIIHMOHHBIX U UHCTPYMCHTAJIbHBIX MAaTCPUAJIOB, KOTOPBIC OMPCACIIAIOTCA UX COCTABOM U
CTPOCHHUEM.

3agayamMM M3ydeHUsS IUCHMIUIMHBI SBISIOTCS: (POPMUPOBAHHE y CTYACHTOB HABHIKOB
00OCHOBAaHHOTO BbIOOpa KOHCTPYKIIMOHHOTO MaTepualia JUisi IPOU3BOJCTBA KOHKPETHOTO
HU3JCJIHMA C ONITUMAJIBHBIM YPOBHCM S3KCIINTYAaTAIMOHHBIX U TCXHOJIOTMYCCKHUX CBOI>'ICTB, METOOO0B
€ro ympo4HEHUs (pa3ylnpodyHEHHUs) C YYETOM TEXHOJIOTUYECKHX CBOWCTB M IKOHOMHUYECKOH
1EJIECO00Pa3HOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucnummmHa «MaTtepruanoBeieHne» OTHOCUTCS K 6a30Boi wactu 6;10ka b1 moaroroBku
OakamaBpoB 1o HampapieHuto 15.03.05 «KoHCTpYKTOpCKO-TEXHONIOTHUYECKOe OOecreueHme
MaITUHOCTPOUTEIBHBIX TPOU3BOICTBY.

Jlis OCBOEHMS IUCHUIUIMHBI TpeOYIOTCA 3HaHWsS MO AucuuiiuHaMm «Dusuka» u
«Xumusi». M3 Kypca (GU3MKH HCHOJNB3YIOTCS 3aKOHBI TU(h(y3uH, TEIIONPOBOJHOCTH U
aneMeHThl ¢u3uku TBEpAOro Tena. M3 Kypca XUMHH HCIOJb3YIOTCS OCHOBHBIE CBEIICHUS
CTPOCHMHM aTOMOB, MEPUOAMYECKAs] CHUCTEMa JJIEMEHTOB, THUIIBI CBs3ed B TBEPABIX Temax,
KOPPO3Hs METAJNIOB, CTPOCHUE MOJTUMEPHBIX MATEPUAIIOB.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI COAEPKAHMS
JUCUMUIIAHBI

[Iporiecc wm3ydeHWs JAWUCHUIUITMHBI HampaBieH Ha (QOpPMHUpPOBAaHUE dSJIEMEHTOB
crnenyromux kommereHiui B coorserctBun ¢ OI'OC BO u OIIOII BO no nanHOMY
HaIpaBJICHUIO TIOATOTOBKH:

a) o0mekyJabTypHbIX (OK):

- CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasosanuio (OK-5).

0) oomenpogeccuonanbubix (OIIK):

- CIOCOOHOCTHIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIIKE B MPOIIECcCe
U3TOTOBJICHUS] MAIIMHOCTPOUTENbHBIX M3JENUN TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIMYECTBA
NpY HAUMEHBIINX 3aTpaTax obmiecTBeHHoro Tpyaa (OIMTK-1).

B) npogdeccuonaabubix (IIK):

- CTIIOCOOHOCTBIO MPHUMEHSTH CIOCOOBI PAIIHOHAILHOTO HCIIOIB30BAaHHS HEOOXOIMMBIX
BUJOB PECYpCOB B MAIIMHOCTPOMUTENBHBIX MPOU3BOJCTBAX, BBIOMPAaTh OCHOBHbBIE H
BCIIOMOTATEIbHBIE MAaTEPHAITBI JIJISl U3TOTOBIICHHUS MX W3JENNH, CIIOCOOBI pean3alliii OCHOBHBIX
TEXHOJIOTUYECKUX TPOLIECCOB, AHATUTHUECKHUE M UHWCIEHHBIE METOABI NpU pa3paboTKe HuX
MaTeMaTHYECKUX MOJEINe, a TakKe COBPEMEHHBIE METOIbI pa3pabOTKH MaJOOTXOIHBIX,
YHEProcOeperaonux 1 HIKOJIOTUIECKH YHUCTHIX MAITHHOCTPOUTENBHBIX TexHoorui (I1K-1);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI CTAHJAPTHBIX HCIBITAHUI TI0 ONPEICTICHUIO
(U3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJOIMYECKMX IIOKa3aTesleil MaTepuajgoB U TOTOBBIX
MAITHHOCTPOUTEIBHBIX W3JIENINH, CTaHJAapPTHBIE METOIBI WX NMPOEKTUPOBAHHS, MPOTPECCUBHBIC
MeTOIbI SKcIuTyaTanuu usaenui (IK-2);

- CIIOCOOHOCTBIO OCBaMBAaTh HAa MPAKTUKE Y COBEPLIEHCTBOBATH TEXHOJIOTUH, CUCTEMBI U
CpeACTBa MAIIMHOCTPOUTENBHBIX IPOU3BOJACTB, Y4YacTBOBaTb B pa3pabOTKe W BHEAPCHUU
ONTUMAJIBHBIX TEXHOJOTUH M3rOTOBJICHHUS MAIIMHOCTPOUTEIbHBIX W3JEJNH, BBIIOIHATh
MEPONPHUITHS TO BBIOOPY U A(D(PEKTUBHOMY HCIOIB30BAHUIO MAaTEPHANIOB, O0OPYIOBaHUS,
UHCTPYMEHTOB, TEXHOJOIMYECKOW OCHAaCTKH, CPEICTB JAMAarHOCTHKHM, aBTOMAaTHU3alHM,



QJITOPUTMOB ¥ IIPOTPaMM BBIOOpa M pacyeToB MapaMeTPOB TEXHOJIOTMYECKHX IPOIECCOB IS UX
peanusaruu (I1TK-16);

- CIIOCOOHOCTH YYacTBOBATh B OPraHU3al[My HA MAIIMHOCTPOUTENIBHBIX ITPOM3BOJICTBAX
pabo4YMx MeCT, HMX TEXHHYECKOrO OCHAIICHHS, pa3MEIIeHUus O0OpyIOBaHUs, CPEICTB
aBTOMATH3allMU, YIPABICHUS, KOHTPOJS U WCHBITAHHHA, 3P(EKTHBHOrO KOHTpPOJSI KadyecTBa
MaTepUalioB, TEXHOJIOTUUECKHX MPoIeccoB, ToToBoi npoaykimu (ITK-17).

B pe3yabTare n3ydyeHusi 6a30B0oii 4acTH HUKJIA JUCHHMIIIMHBI CTYAEHT J0JI/KEH

3HATh:

- 001acTH MPUMEHEHHs] PA3JIMYHBIX COBPEMEHHBIX MAaTEpHAJIOB IJIsi HM3TOTOBJICHUS
JeTajeii, uX COCTaB, CTPYKTYpY | cBoiicTBa (31);

- (U3MYECKYIO CYIIHOCTb SBJICHUH, NPOUCXOAAIIMX B MaTepuaiax B YCIOBHIX
MPOU3BOJICTBA U JKCIUTyaTallUM M3JETHI M3 HUX IOJ BO3JCWCTBHEM BHEUIHUX (PAKTOPOB, UX
BIIMSIHUE Ha CTPYKTYpY (32);

- METO/IbI OTIPEICTICHUS MEXaHHYECKUX CBOICTB MaTepuaios (33);

- KJaccu(UKaluio, CBOWCTBA, MapKHPOBKY M 00JacTh TNPUMEHEHHS Pa3InYHBIX
MaTepuasoB, MPUMEHSIEMbIX B MalTMHOCTpoeHuH (34);

yMeThb:

- 00OCHOBaHHO BBIOMpPATh OCHOBHBIE M BCIIOMOTATElbHBIE MaTepuanbl HCXOIS U3
AKCIUTyaTallMOHHBIX TpeOoBaHuii k neranu (Y1);

- HUCHONB30BaTh METOAbl CTAHJAPTHBIX HCIBITAHUA TI0 ONpeAeNeHUuI0 (PHU3UKO-
MEXaHUYECKUX CBOMCTB M TEXHOJOTUUYECKHX MTOKa3zaresied Marepuaios (Y2);

- BBIMIOJIHATH PA3IUYHbIC BUJBI TEPMUUYECKOM 00paboTku cranu (Y3).

BJIA/JETh:

- METOJIaMH CTAaHJAPTHBIX HCIBITAHUNH TO OMNpeAeNeHUI0 (U3UKO-MEXaHUUECKUX
CBOICTB U TEXHOJIOIMYECKUX TOKa3aTenel marepuanos (B1);

- CHOCOOHOCTBIO  BBIMOJHATH MEPONPUATHUS IO BBIOOPY M 3PPEKTUBHOMY
UCIIOJIb30BaHUI0 MaTepuasnos (B2);

- COCOOHOCTBIO y4acTBOBaTh B OPraHU3allMM MPOLECCOB pa3pabOTKU U M3TOTOBJICHUS
W3JIeNTUi MaTHHOCTPOUTENBHOTO TIpou3BoacTBa (B3).

4. COAEP)KAHUE U CTPYKTYPA IUCHUITJIMHBbI

4.1. ConepxxaHue pa3iesioB IUCHUINIHHBI

®opma
HanmeHnoBanue Komnere
Ne Copepxanue paszaena TEKYILETO
pazznena HIUH
KOHTPOJIS
OCHOBHBIE TIOHATHSI U OIpPEICIICHUS:
KOMITOHEHT, CIUIaB, cucteMa, ¢asa,
CTPYKTYpa. ATOMHO-KpHCTAIIMUECKas
CTPYKTypa METaJJIOB U  CILUIABOB.
Kpucrannuueckoe OnemeHTapHas KpHUCTaJNTN4YecKast
CTpOEHHE METAJJIOB. | pelleTKa METaUIOB.  AHHU30TPONUS 1.3ammra 11/p
1 Kpucramnuzamuss u | cBoicTB. [leexTsl KpUCTAJUIMYECKOH OK-5 2. KomokBuym
CTPYKTypa pElIeTKH  METAUIoB.  ['OMOreHHast 3. TectupoBanue
METaJIOB U | KpUCTaJIM3alLus, CTETEeHb 4.OKx3ameH
CILJIABOB. nepeoxnaxaeHus  cruiaBa.  Kpusble
OXJIaXKICHUS CILJIaBa. Kpussie
OXJIaXKIEHUS MeTajuia npu
KPUCTAJTU3AIUH. [Homumopdusie
IpEBpaLLCHMSL.




Tunesl B3auMOJEUCTBUS KOMIIOHEHTOB

CILIaBOB: MEXaHMYECKHe  CMECH,
®da3bl U CTPYKTYpa B | TBEPAbIE  PACTBOPBL,  XMUMHYECKHE
METAJTTHYECKUX coenuHeHus. Jluarpammbl  (a3oBoro T
CIUIaBax. paBHOBeECHSI, IIPABUJIO ¢as. 2.Konn01<131/1p
dopmupoBaHUe Huarpammbl ~ coctosiHus — aBouHBIX | OK-5 3' Teem OBZZHe
CTPYKTYpBI CIUIaBOB | CILIaBOB (0Opa3yroIuX MEXaHHYECKUE 4' BKSaMI; .
npu CMECH U3 YHUCTBIX KOMIIOHEHTOB, C '
KpUCTAJJTU3aI1H. HEOTPaHMYEHHOW pPACTBOPUMOCTBHIO B
TBEpOM  coctosHuM). [lomoxkenus
IpaBHJIa OTPE3KOB.
Bunbl  Hanpspkenuwil.  Yopyras  u
Hedopmarus u A p pyr
miacTuyeckas Jedopmanns MeTajlIoB.
paspyuieHue .
Bnusnue mmactudeckoii nedopmanuu
MeTaios. Bimsmne Ha CTPYKT U CBOMCTBAa MeTaylia
Harpena Ha PYKTYPY ’ 1.3ammra 11/p
Hakinen. Tekcrypa  medopmanmu. b K
CIPYKTYPY | Brusmue temme I1K-2 ~AOJUIOKBIYM
@ paTypbl Ha CTPOEHUE U
CBOICTBa . 3. TectupoBanue
CBOICTBa nehOpMUPOBAHHBIX
nehOopMUPOBAHHOTO 4. DKx3aMeH
MarepuanoB. XOJOJHAasE W rops4as
MeTajlia. nedopmarus OCHOBHEBIE
Mexanuueckue p : .
. MEXaHUYECKHUE CBOWMCTBA M METOJIbI MX
CBOICTBa METAJJIOB.
OTIpeJIeNICHUSI.
XKemezo um  ero | Kommnonentsl, ¢a3sl U CTPYKTypHBIE 1.3amuTa n/p
cruiaBbl. JluarpaMma | COCTaBISIIONIME CTaleid W YyTr'yHOB. 2.KonnoksBuym
Kene3o —ILEeMEeHTHT. | JluarpaMMa  COCTOSIHUSL — JKeJle30- 3. TectupoBanue
Cramu um uyryHsl | nemeHTuT. Kpucramnuzauus cniaBoB 4. DKx3aMeH
Bnusiaue Fe-FesC. da3oBele U CTPYKTypHBIC
JIETUPYIOLINUX u3MeHeHus B cruiaBax Fe-FesC mocne | TIK-2
KOMITOHEHTOB Ha | 3aTBEP/ECBAHMUS. Knaccudukanus
MpeBpalIeHUs, ctajied ©W  4yryHoB.  BnusHue
CTPYKTYPY U | JIETUPYIOIIUX KOMITOHEHTOB Ha
CBOMCTBA CTajieil. MpeBpalleHne, CTPYKTYpy M CBOMCTBa
cTajuei.
Teopus [TpeBpaiienne  QeppUTHO-KapOUAHON 1.3amuTa 1/p
TEePMHUYECKOU CTPYKTYpPbl B ayCTEHUT IpPH Harpese. 2.KomnokBuym
00paboTKH. [uarpamma WN30TEPMHUYECKOTO 3. TectupoBanue
JuarpamMmma IIPEBpalllCcHUs]  ayCTeHUTa. BiusHue 4. DKx3aMeH
N30TEPMHUUYECKOTO CTEMEHU TMEPEOXJIAKICHUSI ayCTEHUTA
MIpEeBPALICHUS Ha CTpPOGHHME U CBOWCTBA CTaJH.
aycTeHuTa.  Buael | MapTeHCUTHOE TMpeBpalleHue U €ro OITK-1
TEPMHUYECKON 0COOEHHOCTH. Maprencur, ero
00paboTKM  cTanu. | cTpoeHne U cBoicTBa.  JledekTsl
[ToBepxHOCTHaA 3aKaJIKU W CHOCOObl HMX YCTpPaHEHHUS.
3aKaJika. Bunel u  TeXHONOTHS TEPMHUYECKOMN
00paboTKn CTaJy. Omxwr,
HOpMaiM3alus,  3aKajlka,  OTITYCK,
CTapeHue, MOBEPXHOCTHAsI 3aKaJIKa.
XUMHKO- Haznauenue Hu BUIABI  XUMHKO-
TepMUYECKas TePMUYECKONH  00pabOTKHM  CTajM. 1.Konmoksuym
obpaboTtka  cramu. | [Ipomeccel, npotekatone npu XTO. | TIK-1 2. TecrupoBanue
(XTO). Kparkass ~ xapaktepucThka  BHJIOB 3. Dk3amMeH
XMUMHUKO-TEPMHYECKON 00paboOTKH:




LEMEHTALNS, a30THUPOBAHUE,
LIUaHUPOBAHUE W HUTPOLIEMEHTALUA,
MOHHOE a30THUPOBAHMUE.
VYraeponuctele  u | Knaccupukanus U MapKHpOBKa
JIETUPOBaHHbIE KOHCTPYKLIMOHHBIX CTaJel:
KOHCTPYKLIMOHHBIE | YIVIEPOAMUCTHIE U JIETMPOBAHHBIE CTAJIH.
CTalu: Ha3HaueHue, | HaznaueHnue u TEpMHUYECKas
TepMUYECcKast o0paboTka YTIIEPOIHCTBIX U 1 3aumra 1/p
o0paboTka U | JETUPOBaHHBIX  cTayiell. PeccopHo-
CBOMCTBA. MIPY>KUHHBIC CTaan obmero | [IK-1 2-Kosoksym
3. TectupoBanue
WNHcTpyMeHTallbHBIE | HA3HAYEHMs], LIApUKOIIOAIIMITHUKOBBIE 4 Dxsamen
MaTepHallbl. CTaJu. HNHcTpyMeHTanbHbIE u
OBICTpOpEXYIllUEe  CTajdu, TBEpAbIC
CIUIaBbl M CBEPXTBEPJble MaTepHalbl,
MaTepuabl abpa3uBHbBIX
UHCTPYMEHTOB.
IBetnpie Mmetasuibl | OOmas XapaKTEPUCTUKA "
U CINIaBbl,  MX | KJaccu(uKalus MEAHBIX CIUIABOB.
CBOMCTBA u | Jlatyam u Oponssl. Kiaccuduxamnms
Ha3zHayeHHe. IIOMUHUEBBIX CILJIaBOB, ux 1. Komnnoksuym
TepMHUECKast obpaborka. | [IK-16 [2. TectupoBanue
Hedopmupyembie U JIUTEHHBIE 3. Dx3aMeH
anoMuHueBble cruiaBbl. CIulaBbl Ha
OCHOBE TUTaHA; TepMUYECcKas
00paboTKa TUTAHOBBIX CILIABOB.
Komnosunmonsslie u | KomnosunuoHnHele MaTepHabl.
HEMETAJUINYECKHUE Knaccupukauus u ux CBOICTBa,
MaTEpHAJIBL. NoJydeHne M 00JacTh NPUMEHEHHS.
Hemeramnuueckue MaTepHuabl. 1.Komnnoksuym
[Tomumepsl: ctpoenune u cBoifctBa. | [IK-17 2. TectupoBanue
ITnacTMaccel, PE3UHBI, KJIEH, 3. Dk3aMeH
repMeTHKU. CTEKJIO: HEOpraHM4ecKoe
u OpraHUYecKoe, CUTAJLIBI,
METAJJIMYECKHE CTEKIIA.

4.2. CTpyKTYypa AUCHMIIUHBI

OO61mast TpyA0€MKOCTh AUCHIUTUIMHBI cocTaBisieT 5 3aueTHbIX enquHull (180 yacon)

B paboi TpynoemMKoCTh, 4achl
OPO 3 cemectp

O01mas TPy10eMKOCTh 180
KontakTHas pagora: 85
Jlexyuu (J1) 34
Ilpakxmuuecxue pabomui (113) 17
Jlabopamopuwvie pabomut (JIP) 34
CamocrosiTeibHas padoTa, B TOM 4YHcjie KOHTAKTHAS 95
CaMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB 43
CamomnoaroroBka (mpopaboTka W TOBTOpPEHHE JIEKITMOHHOTO 25
MmaTepuaia, Marepuana Y4eOHMKOB M Y4eOHBIX IOCOOMIA,
HNOATOTOBKa K JIAOOpaTOpPHBIM W TIPAKTHYECKUM 3aHATHAM,
KOJIJIOKBHYMaM, pyOeXHOMY KOHTPOJIIO U T.1.),
IloaAroToBKa M NMPOXO0KICHUE IPOMEKYTOYHOM aTTECTALMU 27
Buja MTOroBOro KOHTPOJIs IK3aMeH




4.3 JIeKIIMOHHbIE 3aHATHSI

No Tembl
1 Kpucramnmueckoe crpoenue metamioB. Kpucramimzanuus u cTpykTypa METauioB U
CILIaBOB.
2 @da3bl ¥ CTPYKTYpa B METANIMYECKUX cIIaBax. PopmMupoBaHue CTPYKTyphl CILIABOB
IIPU KPUCTAJIN3ALINN.
3 Jlepopmarius u pazpyluieHue MeTauioB. BiusiHie HarpeBa Ha CTPYKTYPY U CBOICTBa
ne(OpMUPOBAHHOTO MeTaTa. MeXaHU4eCKUe CBOWCTBA METAIIIOB.
4 XKeneso u ero cinasel. [luarpamma sxene3o —eMeHTHT. Ctanu ux Kiaccuukarms.
UyryHsl.
5 Teopus repmudeckoii 00paboTKu cTaiu. Buasl TepMUYECKON 00paOOTKH: OTHKHT,
HOpMaJIM3alus, 3aKaJIKa, OTIIYCK.
6 | Xumuko-repmudeckas oopadorka cramm (XTO).
7 VYrnepoaucTsie U JETUPOBAHHBIE KOHCTPYKIIMOHHBIE CTalu. IHCTpyMeHTalbHbIe
MaTepuabl.
8 |llBeTHBIC METAJIBI U CIJIABBI, X CBOWCTBA W HAa3HAUCHHE.
9 | KomMno3uIoHHble HEMETAITNYECKIE MaTePHAIIBL.
4.4 JIabopaTopHbie padoThI
Ne Tembl 3aHATHIT
1 MakpoCKOIUYEeCKH aHalIu3 METAIIJIOB
2 KadecTBeHHBIN U KOJMYSCTBCHHBIM MHUKPOAHAIN3 METAJIJIOB
3 VcnibiTanue Ha pacTsykeHHe
4 MeTtoabl onpeieeHusi TBEPAOCTU
5 WcnpiTanue Ha yaapHblil u3rud
6 AHanu3 1uarpamMmbl COCTOSTHUS KEI€30-yIIIepoa U MUKPOaHAIIU3
JKEJIe30yTIEPOAUCTHIX CIUIABOB B PABHOBECHOM COCTOSIHUH
BimmstHue ckopocTy 0XJ1aXkAeH!s Ha CTPYKTYPY M CBOMCTBA CTajed IPU TEPMUYECKON
o0OpaboTke
8 OTnycK yriepoaucCThIX CTaleH
9 JledopMmarimoHHOE YIPOYHEHHE METAIIOB M PEKPUCTATUTU3AIIMOHHBIA OTKUT




4.5. IlpakTUyecKkue 3aHATHS

Ne Tema

[TpumeHeHue mpaBuiia OTPE3KOB LI ONpE/esIeHUs] KOHIIEHTpauu ¢a3 u
KOJIMYeCTBA KaXJ10M (hasbl B CIUIaBe

Omnpenenenune no auarpamme Fe-C cTpyKTypbl cTanu u yyryHa

PacidpoBka Mapok KOHCTPYKIIMOHHBIX U HHCTPYMEHTAJIBHBIX CTajlel

Br16op marepuaina asisi getaiu, paboTarolieil B OnpeIeIeHHbIX YCIOBUIX
[Tpumenenue npasuia a3 s ONMpeeICHUS YUCIIa CTENEHEeW CBOOOIBI PA3IMYHbIX
CUCTEM

gl | WIN|

4.6. CamocTosiTeILHOE H3YyYCHHUE pa3ae/IOB JUCHUIIJINHBI

Ne Bomnpocel, BEIHOCHMBIE HAa CAMOCTOSITEIbHOE U3YYEHUE

I'omorennas KpucTtajuim3anus, CTCIICHD IICPCOXIIAKIACHU

Turbl B3aUMOIEVCTBHSI KOMIIOHEHTOB CIIJIABOB: MEXaHUUYECKUE CMECH, TBEPIbIE
pacTBOPbI, XMMUYECKUE COCTUHEHUS

Yupyras u mactuyHas aedopmanus MetauioB. TekcTypa aedopmanuu

@Da3bl U CTPYKTYPHBIE COCTABIISIOIINE CTAJICH U YYyT'YHOB

JedekTsl 3aKanku U crnocoObl UX ycTpaneHus. [IpakTuueckoe 3HaueHue
TEPMUYECKOI 00pabOTKH cTalu.

BiistHue sierupyromumx 3J1eMeHTOB Ha CBOMCTBA CTalnu. PecCopHO-IpyKMHHBIE U
HIAPUKONOAIIUITHUKOBBIE CTaJIH.

Jedbopmupyembie U TUTEHHBIE ATIOMUHUEBBIE CIIJIABBIL.

8 Knaccudukanmsi KoMno3uIMOHHBIX MaTepruaioB. MeTayuindeckue CTEKIA.

gl | N -

[op}

~

5. OEHOYHBIE MATEPHUAJIBI 1JIs1 KOHTPOJIA YCIIEBAEMOCTHU U
MNPOMEXXYTOYHOM ATTECTALIUU

5.1. OneHo4HbIe MaTEePHAJIbI JIs1 TEKYLIEro H py0e:KHOro KOHTPOJIS yCIIeBaeMOCTH
Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C

OaIbHO-peUTUHIOBOM cucTteMoi arrectanuu odydaromuxcs no OIl BO B KBI'Y. Csenenus 06
opraHu3aiu paboThl 110 3TOW CHCTEME NPHUBEICHBI B TAOJIHUIIE.

No KonTtponbHbIE MEpOIpUsITHS Makc. 6amr (pacnpeneneHue)
1 [Tocemenue 3ausaTHit 10 (3+3+4)
2 TectupoBanwue 18 (6+6+6)
3 KomokBuym 18 (6+6+6)
4 BrinonHenue u 3anmra 1abopaTopHbIX padoT 24 (8+8+8)
HWroro 70
KosustokBuymslI

KomnokBuymbl  mpoBOASITCS MO BONpPOCaM, BBIHOCUMBIM HAa  MPOMEXYTOUHYIO
arrectanuio. [Ipr 3ToM Ha KaXkAbIi U3 TPEX pyOSKHBIX KOHTPOJIBHBIX MEPONPUATHI BBIHOCUTCS
OJlHAa TpPETh BOIPOCOB M3 OOIIEro MX 4YHuciaa K 3k3amMeHy. [loaroroBka K KOJIJIOKBHYMY
OCYILECTBIISICTCS TI0 MaTepuaiaM JEeKIHH, TabopaTOPHBIX U MPAKTHUYECKUX padOT U OCHOBHOM U
JIOTIOJIHUTEIbHOM JINTEPATypPhl, PEKOMEHAYEMOH 110 TUCLUILIINHE.
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TecThl

Jljig TeKylero KOHTPOJIS YCHEIIHOCTH OOY4YEeHHs HCHOJB3YIOTCS pa3paboTaHHbIE Ha
kKadenpe arTecTalMOHHBIC TENAarOrHYeCKHe M3MEPUTEIbHBIE MATEPHAIBI I KOMIBIOTEPHOTO
TecTUpoBaHus (TecToBble 3a1aHus). CTPyKTypa 3TUX MaTepUalioB IpUBE/IeHA B TaOIHIIE.

Tema

KomunuectBo
3aIaHUN

Kpucrannnueckoe crpoenne metauioB. Kpucrannusanus u CTpykrypa
METAJIJIOB U CIUJIABOB

43

®da3bl ¥ CTPYKTYypa B METAUINYECKUX cIiaBax. @opmupoBaHue
CTPYKTYPBI CIIJIaBOB IIPU KPUCTAJUIM3ALNH

56

Hedopmarnus u pa3pyiienue MetauuioB. Biusaue narpesa Ha
CTPYKTYpY U CBOMCTBa neopmMupoBaHHOTO MeTaia. MexaHn4ecKkue
CBOICTBa METAJJIOB

47

4

XKeneso u ero crinassl. Jluarpamma sxene3o-rieMeHTUT. Ctanu u ux
kiaccupukanus. YyryHsl

118

Teopus Tepmuueckoit 06padoTku cranu. OCHOBHBIE BU/IBI
TEPMUYECKO 00pabOTKH cTanm

131

XuMuKo-TepMuyeckas oopadorka cramu (XTO)

53

YriepoaucTsie U IETUPOBAHHBIE KOHCTPYKIIMOHHBIE CTAJIH.
HMHCTpyMEHTAIbHBIE MAaTEPUAIIBI

83

5
6
v
8

I_[BGTHLIC MCTaJJIbI U CIIJIaBbI, X CBOMCTBA U Ha3HAUYCHUE

52

9

KOMHOBI/IIII/IOHHI)IC 1 HCMCTAJUIMYCCKHUE MaTCpUaJibl

47

NTOI'O

630

IIpumepvl mecmogvix 3a0anuii

1. Kakas cTpykTypa »XeJe30yriIepOAUCThIX CIUIABOB COOTBETCTBYET MaKCHUMAaJbHOU
TBEPAOCTH:

a) deppur;

0) LIEeMEHTHT; +
B) ayCTCHMUT,

T) NEPJIUT.

2. Kakyro KpUCTaJUIMYECKYIO PELIETKY MMEET MapTEHCUT 3aKaJIEHHON CTaju:

a) 00BEMHO-TICHTPUPOBAHHYIO KYOUYECKYIO;
0) rpaHeLlEeHTPUPOBAHHYIO KyOHUUECKYIO;
B) TETparoHaJbHYIO; +
I') TeKCaroHAJIbHYIO.
3. K ¢pusnueckum cBOMCTBAM METAJUIOB U CIIJIABOB OTHOCHUTCS:
a) MPOYHOCTb;
0) MJIOTHOCTD; +
B) TBEPAOCTD;
T) yapHasi BSI3KOCTb.

4. CnocoOHOCTh MaTepuana CONPOTUBIATHCS PA3pPYyLICHHOTO MOJ JIeHCTBUEM Harpy3Ku
Ha3bIBaeTCS:

a) KOBKOCTBIO;
0) MIaCTUYHOCTBIO;
B) IPOYHOCTHIO; +
T') TBEPIOCTHIO.
5. CiutaB MesiM ¢ IIMHKOM Ha3bIBAE€TCS.
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a) OpoH3011;
0) naTyHblo; +
B) JIOPATIOMUHHUECM;
r) 6a06HuTOM.
6. Cranbio Ha3bIBaeTCs CILIAB JKeJie3a C YIIIepoJ0OM, B KOTOPOM YIIepoa COACPKHUTCS ...
a) ot 2,14 1o 6,67%;
0) no 2,14%; +
B) cBbIie 2,14%;
r) cBbIe 6,67%.
7. Y yriepoaucToil KOHCTPYKIIMOHHON CTalli OOBIKHOBEHHOTO KaueCTBa, MOCTaBIISIEMOMN
[0 XUMUYECKOMY COCTaBY, BIIEpeId MaPKUPOBKH CTaBUTCS OYKBa ...
a) A;
0)b; +
B) B;
r) OyKBa HE MUIIETCS.
8. Yrnepomucteie cranu, coaepxamue 10 0,25% yrieponaa, Ha3bpIBAIOTCA ...
a) HU3KOYTJIEPOJUCTBIMU; +
0) cpeaHeyTIepOIUCTHIMH,
B) BBICOKOYTJIEPOIUCTBIMU;
I') C HOBBILIEHHBIM COJEP’KAaHUEM YIIIEPOJa.
9. B yraepoaucThiX HHCTPYMEHTANBHBIX CTANIAX BIEPEI MAPKUPOBKU CTAaBUTCS OYKBa...
a) U;
0) A;
B)Y; +
r) B.
10. B mapkupoBKe JeTUPOBAHHBIX CTaliei OykBoit I” 0003HaYaroT ...
a) Xpowm;
0) Bosb(pam;
B) MOJIMO/IEH;
r) Maprasen. +
11. Kaxkoii MeTan He sIBIsSIeTCS [BETHBIM?
a) 30JI0TO;
0) menb;
B) BoJib(hpawm;
T) xKene3o. +
12. Kakoii U3 ImepeurciIeHHBIX IBETHBIX METAIIJIOB SIBJIIETCSI CAMBIM JICTKOTUTABKAM?
a) AIIOMUHUM;
0) menb;
B) 0JIOBO; +
T') CBUHEII.
13. Kakoifi ¥3 TepeyHCIeHHBIX I[BETHBIX METANIOB HWMEET  HaWIYYIIyIO
AIEKTPONPOBOJHOCTH?
a) Me/ib;
0) aroMUHUM;
B) JKeJie30;
r) cepebpo. +
14. Tlpouecc TepMooOpabOTKH, 3aKIIOYAOUIMICA B HAarpeBe CTaJIM A0 ONpeAeiaEHHOM
TEMIEPATypbl, BBIICPKKE M MOCICAYIOUIUM MEJICHHOM OXJIaXJACHUH BMECT€ C IEYblo,
Ha3bIBACTCH ...
a) 3aKaJIKOH;
0) OTITyCKOM;
B) OT)KUTOM; +
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T') HOpMaJIU3alHueH.
15. IIpouecc TepMOOOPAOOTKHU, MPUMEHIEMBIH TOCIE 3aKANKH, W 3aKITIOYAIOIIUNCST B
HarpeBe CTaJld, BBIICPIKKE U TIOCIICAYIONIMM OXJIaXICHUEM, HAa3bIBACTCH ...
a) 3aKaJIKoM;
0) oTyckom; +
B) OT)KUTOM;
') HOpMaJIU3alHeH.

JlaGoparopHasi pabora

B wMeronnueckux pa3paboTkax K Ja0opaTopHbIM paboTaM NpUBEIEHBI LEdb U
nporpaMMa pabOThl, OCHOBHBIC METOJIMYCCKUE YKa3aHUS K WX BBIMOJHEHUIO, COJEpKaHUE
0TYeTa, KOHTPOJIbHBIE BOMPOCH! U CIIUCOK PEKOMEHTyeMOH JINTEePaTypHhI.

3agaun

3ajaun pelarTCcs Ha MPAaKTUYECKUX 3aHATUAX U Ha KOHTPOJBHBIX padoTax B paMKax
0aJIbHO-PEUTUHIOBBIX MEpONpPUATUI. B paMkax TEKyIero KOHTpOJIs CTYIEHT MOKET HabpaTh
27 GamnoB 3a pemnieHue 3amad (18 OamaoB 3a Tpu KOHTPOJIBHBIE PabOTHI B paMKax OalIbHO-
PEUTHHIOBBIX MEPOIIPUATHM U O 3 Oajia B KaXKblid pyOeKHbIN IPOMEKYTOK HA MPAKTUYECKUX
3aHATHX). banisl mpocTaBiAOTCA B 3aBUCMMOCTH OT MPOLIEHTA BBITOJHEHUS 3a7a4uu. Tumossie
3a/1a4M PUBOJASITCS HUXKE.

3agaua 1. BpluepTuTe aMarpamMmy Kele30-KapOHJl JKene3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISIIOLIME BO BCEX OOJIACTSAX AUArpaMmbl, OIUIIUTE IPEBPALICHUS U MOCTPONTE KPUBYIO
oxJaxaeHus (¢ mpuMeHeHMeM npaBui (a3) ans cmiuaBa, conepxamero 1,8% C. Kakosa
CTPYKTypa 3TOr0 CIUIaBa MPU KOMHATHOM TeMIlepaType U KaKk TaKoW CIUIaB Ha3bIBaeTCs?

3agaua 2. B pe3ynbraTre TepMHUECKOW OOpabOTKM NPYKUHBI JOJDKHBI TOJYYUTh
BBICOKYIO yHpyroctb. [[ns ux wusroromnenust BblOpaHa cTtanb SO0X®PI'A. Vkaxkute coctas,
Ha3HaybTe U OOOCHYHTE PeXHUM TEPMUUYECKOH 00pabOTKH, OOBSCHUB BIUSHHUE JIETUPOBAHUS Ha
MpEBpAICHHS, TPOUCXOAAIINE TPU TEepMUUYECKOW oO0paboTke maHHOM cramu. Onumure
CTPYKTYPY U CBOMCTBA MPYKUH MOCIIE TEPMUUECKON 00pabOTKH.

5.2 llpome:kyTouHasi arTecTanusi. Bonpocsl K 3k3aMeHy

1. OcHOBHBIE IOHATHUSA U OTIPEICTCHHS: KOMIIOHEHT, CIIJIaB, cucTeMa, (asza, CTpyKkTypa.

2. ATOMHO-KPUCTAJUTMYECKOE CTPOCHHE MaTepHaaoB. BIVKHWI, TONBHHUNA TOPSIOK.
OneMeHTapHas  Kpucraumueckas — siueiika.  OcHoBHble  Tumbl.  llepuon — pemieTkwu.
KoopanHanmoHHo€E 4nco.

3. Kpucrannuzanus. M3meHneHnne cBOOOAHOW SHEpruM B MpolEecce KPUCTAIUIM3ALUU.
KpuBble oxJtaKeHusl YUCTOr0 METAILIA.

4. I'ereporenHoe oOpazoBaHue 3aposiiield. Bennunna 3epua. MoauduuupoBanue.

5. Toueunble U TUHEHHBIE JePEKThl KPUCTAINYECKONW pemeTku MeTauioB. OCHOBHBIE
XapaKTEpUCTUKN KpPAeBOM JHCIOKAIMM: IUIOCKOCTb CKOJIBXKEHMSI, 3KCTPAIUIOCKOCTb, BEKTOP
broprepa.

6. [ToBepxHOCTHBIE JE(PEKTHl KPUCTALIMYECKOW CTPYKTYpbl. OCHOBHBIE 3JEMEHTHI
CTPYKTYpHI (3€pHO, OJIOK, (parMeHT, OOJBIICYTIOBbIE W MAaJIOYTJIOBBIE TPaHUIIBI). MeToabl
MCCJIEI0BAHUS MUKPOCTPYKTYPBI MAaTEPUAJIOB.

7. [lonumopdHble MpeBpaleHUus] MeTaioB. TBepable pacTBOPHl 3aMELIEHUS U
BHE/IPEHUS.

8. Ilportecc kpucramm3anmuu W ¢$a3oBble MpeBpalieHuss B crutaBax. [IpaBwmiio a3
I'ubo6ca,.
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9. JlnarpaMMbl COCTOSIHUSA IJIs1 CIUIABOB, 00pa3yloIUX MEXaHUYECKHE CMECH U3 YUCTBIX
KOMITOHEHTOB.

10. IonoxeHust MpaBUIIO OTPE3KOB.

11. lnarpamMmma COCTOSIHMSI CIUIaBa C OTPAHUYCHHOM PACTBOPHMOCTBIO B TBEPIOM
COCTOSIHUU

12. lnarpamma COCTOSIHMSL CIUIaBa C OTPAHUYCHHOM PACTBOPHMOCTBIO B TBEPIOM
COCTOSIHUU (JuarpaMma c 3BTEKTUKOMN).

13. Bugsl HanmpsbkeHud. Ympyras W IulacThueckas jaedopmanus. 3aBHCUMOCTH
IPOYHOCTHU OT INIOTHOCTH JUCIIOKAIMH.

14. Xpynkoe u BA3KOE paspyllieHue. XJaJHOJIOMKOCTh Marepuana. Ilopor
XJIaZIHOJIOMKOCTH.

15. Bo3Bpar u nonuronusanus. Pekpucrammm3amus. XonoaHas u ropsdast 1eopMarius.

16. Mexanuueckue CBOMCTBa, ONpeieNsieMble IPU CTATUYECKUX UCIIBITAHUSX.

17. TBepaocts MeTasnoB. CYIIHOCTh M OCHOBHBIE METO/Ibl U3MEPEHUS.

18. Mexanuueckue CBOMCTBa, ONpeieNieMble IPU AUHAMHYECKH HCIIBITAHUSAX.

19. Mexanuveckre CBOMCTBA MTPH MUKIMYECKHX HAarpy3kax. JKuBydectb meTasia.

20. MeTo/1b! IOBBIIIEHHS TIPOYHOCTH MATEPUAIIOB.

21. Jlmarpamma sxene30 — neMeHTUT. OCHOBHBIE (ha3bl JUarpaMm.

22. ]lnarpaMma >kese30 — LieMeHTUT. [IpeBpalieHust npu OxJaXJeHUM B JAUANa3oHe
KOHIIEHTpanuu yriepona, %: 0,02 —0,8; 0,8; 0,8 — 2,14.

23. JlnarpaMma >kene3o — LeMeHTUT. [IpeBpaliieHust npu OxXJIaxJAE€HUU B JAUANA30HE
KOHIIEHTpauu yrieponaa, %: 2,14 —4,3; 4,3; 4,3 — 6,67.

24. OcHOBHbIE IpUMECH B cTanu. BnusHue yriepoga Ha MeXaHHMYECKHE CBOWMCTBA
(xauecTBEHHO) cTanu. KpacHOJIOMKOCTb CTalIu.

25. BriusiHue nerupyromumx 3JI€MEHTOB Ha TuarpaMMy COCTOSIHUS cruiaBa. J(uarpamma c
OTKPBITOH Y — 00J1aCThI0.

26. BriusiHue Nerupyrommx 3JIEMEHTOB Ha JarpaMMy COCTOSIHUS cIuiaBa. J{marpamma c
OTKpBITON 0 — 00JIaCThIO.

27. Knaccuduxanus ayryHoB. ['padutuzamnus. benbie yyryHsl.

28. Cepsie uyrynsl. Knaccudukamnus mo cBS3aHHOCTH yTiepoja U MaTepualy OCHOBEI.
MapxkupoBka. O01acTe IpUMEHEHUS.

29. KoBk#e 1 BBICOKOIIPOYHBIE YyT'YHBI. MapkupoBka. O0acTh MPUMEHEHUSI.

30. OcHOBHBIE MPEBpAILEHUS B CTAIN IPU TEPMHUUECKO 00paboTKe.

31. IlepBoe  OCHOBHOE TpeBpamieHue B  cTanud  (oOpa3oBaHHME  ayCTEHUTA;
IT— A). UcxonHoe, HaYalbHOE U JEHCTBUTEIHLHOE 3€PHO.

32. Bropoe ocHOBHOE TIpeBpalieHue B ctainu (pacman aycrenurta; A — I1). Iuarpamma
U30TEPMHUYECKOTO IPEBPAILICHHS ayCTEHHUTA.

33. TpeTbe OCHOBHOE TIPEBpAIICHUE B CTAH (MAPTEHCUTHOE MpeBpaiieHue; A — M).

34. YerBepTOoe OCHOBHOE IPEBpaIlleHHE B CTaIH (IIpeBpateHus npu otmycke; M — IT).

35. Kitaccudukanus BUIOB TEPMHUYECKON 00paOOTKH, UX OMpPEACTICHHUS.

36. Oxur | poga. Haznauenue u kinaccupukanus.

37. Orxwr |l pona. Haznauenne n knaccudukanus. Hopmanmsanus.

38. 3akanka. OCHOBHBIE TapaMeTphI IpoIiecca.

39. 3akaMBaeMOCTh M MMPOKATMBAEMOCTh CTaJIH.

40. Otmyck cranu. Bunel n Ha3HaueHue.

41. Xumuko-tepmuyeckas oopadotka (XTO). [Ipoueccel mexanuzma XTO.

42. llemenTauus. Buipl 1 Ha3HaueHUE; CTPYKTYpa IEMEHTUPOBAHHOTO CIIOSL.

43. AzotupoBanue cTanu. Buasl u Ha3HaYeHUE; CTPYKTypa a30TUPOBAHHOIO CIIOSL.

44. [lnanupoBanue cranu. HurpouemeHnranus.

45. TToBepxHOCTHAs 3aKaJika CTaJId. BrICOKOYAaCTOTHAS 3aKajka.

46. YrnepoaucTele KOHCTPYKIIMOHHBIE cTanu. Kiaccudukamus, MapkupoBka U 0061acTb
HPUMEHEHHUS.
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JlerupoBaHHbIe KOHCTPYKIIMOHHBIE cTanu. Kinaccudukanus, MapkupoBka U 00J1acTh

IMPUMCHCHUA.

48.
49.
50.
51.

PeccopHo-nipyxMHHBIE U ITAPUKOTOIIIUITHUKOBBIE CTAJIH.
Koppo31noHHO-CTOMKHE U )KaAPOCTOMKHUE CTAIM U CILIABBI.
JKaponpouHsle cTanyu U CIUIABBI.

Boeibop cramum st peranedl MamiMH. OKCIUTyaTallMOHHBIE, TEXHOJIOTMYECKHE MU

OKOHOMHNYECCKHE TpC6OBaHI/IH.

52.
53.
54.
55.
56.
S7.

WNuctpymenTanbubie cranu. Kiiaccudukamnus 1 MapKupoBKa.

TBepasie crutaBbl. Kinaccudukanus, MapkupoBKa U 00J1aCTh TPUMEHEHUS.
CaepxTBep/bpie MaTepuaibl. Marepuaibl a0pa3uBHBIX HHCTPYMEHTOB.
Menp u cruiaBbl Ha €ro ocHoBe. MapKupoBKa U 00J1aCTh IPUMEHEHUS
Knaccudukanus u TepmMudeckas 00padoTKa aTlOMUHUEBHIX CIUTABOB.

[[e(bopMpreMHe AJIFOMHNHHUCBEBIC CIIJIaBBbI, YIIPOYHACMBIC TepMquCKOﬁ

00paboTkoii. [JropaaroMHIHEIL.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

JIuteitHble aqroMUHMEBbIE CIUIaBbl. CHITYMHUHBI.

CrutaBel Ha OCHOBE TUTaHA; MX TepMHUYECKasi 00paboTKa
AHTHPPUKITMOHHBIC (TTOAMUITHUKOBBIC) CIIJIABHI.

KomMmno3unuonnsie MaTepuansl ¢ METAJUNINYECKONW MaTPULIEH.

[ToHATHE 0 HEMETAJUIMYECKUX MaTepHaIax U Kiaccu(uKalus NoJIMMepOB.
[Tomumepsl: CTpoeHUE, MOJMMEPU3ALUS U TOJTUKOHICHCAIUS, CBOICTBA.
TepmorutacTHUHBIE TIACTMACCHI.

TepmMopeakTHBHBIE TTACTMACCHI.

["a30HanoMHEeHHbIE MIACTMACCHI.

OO01ue cBeieH s, COCTaB U KJIacCU(PUKALUSA PE3HH.

OOu1re cBeeHus, COCTaB U KiIaccUpUKaIMs KiIeHKkooOpa3yonmx MaTepHaoB.
Heopranmyueckue Kiieu ¥ TepMETHKH.

I'padut n HEOpraHuyecKoe CTEKJIO.

Curamibl (CTEKIOKPUCTAIINYECKIE MaTEPHAIbI).

Kepamuueckue uzgenus.

Mertannnueckue crekia (aMop(dHbIE CTIIaBbl).

6. METOJINYECKHWE MATEPHAJIBI, ONPEJIEJSIIOIIAE MTPOIETYPBI
OLIEHMBAHMUSI 3HAHMI, YMEHU, HABBIKOB U (MJIN) OTBITA

AEATEJIBHOCTHU
6.1. Pe3yJabTaThl OCBOCHHS Y4eOHOM AUCIUIIMHBI, MOJJIeKAIIHE MPOBEPKe
KonTponupyembie Pe3ynbTarel 00yueHus
KOMITETCHIIHH (dacTb (06BeKTEL OcHoBHBIE TIOKa3aTeNN OreHOYHBIE
. OILIEHKHU PE3yJIbTaTOB CpeJcTBa
KOMITETEHITHI) OIICHUBAHMS)
CnocoOHOCTBIO K 31 [lepeuncnenne obnacteit | Kommoksuym,
camMoopraHuzanud U | 3HaTh o0yacTu | MPUMEHEHHUS TECTUPOBAHUE,
camMo00pa30BaHUIO MIPUMCHCHHUS COBPEMEHHBIX JK3aMeH
(OK-5) COBpPEMEHHBIX MAaIIHHOCTPOUTEIBHBIX KomnokBuywm,
KOHCTPYKITHOHHBIX MaTepHuasoB, 00JIaIal0MNX | TECTUPOBAHHUE,
MaTepuasoB IUTSL | pa3TuIHBIMU ¢uzuko- | mabopatopHas
W3TOTOBJICHUS JIeTaJIel, | MEXaHHIECKUMHU paborta,
UX COCTaB, CTPYKTYPY U | CBOMCTBAMH. JK3aMeH
CBOICTBA XapakTepucTUKa COCTaBa,
B2 CTPYKTYpbl U  CBONCTB
Bnanets ATHUX MATEPHUAJIOB
CIOCOOHOCTBIO Ob6naganre crmocoOHOCTHIO
BBINIOJHSATh BBINIOJIHATh ~ 3aJaud IO
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MEPOIPUATHS 1o | BeIOOpy M 3P PeKTUBHOMY
BBIOODY U | UCIOJI30BAHHUIO
3P PEeKTUBHOMY KOHCTPYKLIMOHHBIX
HCIIOJIb30BaHUIO MaTepuaios,
MaTepUajoB 00eCTreunBarOIINX
HaJEKHYIO paboty
U3J1EMsI
CnocoOHOCThIO 32 Cnenyer packpsITh | KomiokBuym,
UCII0JIb30BaTh 3Harthb ¢u3nueckyro | GU3UUECKYI0  CYIIHOCThH | TECTUPOBAHHE,
OCHOBHBIE CYIIHOCTh  SBJICHUH, | SIBJICHHM, MPOTEKAIOLUX B | 1abopaTtopHas
3aKOHOMEPHOCTH, IIPOUCXOSAIINX B | MaTepuanax noj | pabora, 3a4€T
b1 (97 (5 ¥:3% 0115 (S B | MaTepuanax B | Bo3neicTBUEeM  BHeIHUX | KoimokBuym,
nporecce YCIIOBUSX (akTopoB (npu | TecTupoBaHUE,
U3TOTOBJICHUS MIPOU3BOJICTBA U | Pa3IUYHBIX BUJAX | 3a4éT
MAaIIMHOCTPOUTENIbHBIX | SKCILTyaTalluy U3JENINN | MEXaHUUECKUX
u3zienuii - TpedyeMoro | us3 HUX MOJI | UCIIBITAHUHM, TEPMUYECKOU
Ka4ecTBa, 3aJaHHOIO | BO3JCHCTBUEM U XUMHKO-TEPMHUYECKON
KOJIMYECTBA IpHU | BHEIIHUX (PakTOpoB, ux | 00padoTkn). Heobxommumo
HAaUMEHBIINX 3aTpaTax | BIUSHUE Ha CTPYKTYpPY | yBsI3aTh U3MEHEHHE
OOIIECTBEHHOTO Tpy/a Vi CBOMCTB MarepHalloB CO
(OIIK-1) YMeTp  000CHOBAHHO | CTPYKTYPHBIMH
BBIOUpATh OCHOBHBIE U | OCOOCHHOCTSIMHU
BCIIOMOTaTEeIbHbIE YMeHue npaBUIBHO U
MaTepuagbl UCX0ls H3 | 000CHOBAHO BBIOMpATH
HKCIUTYyaTaIl[MOHHBIX OCHOBHbIE u
TpeOOBaHUH K J€Tal | BCIIOMOTaTelbHbIE
MaTepuabl TUIS
W3TOTOBJICHUS JeTajnen
MalllH c y4ETOM
9KCIITyaTalluOHHBIX
TpeGoBaHuil,
KOHCTPYKIIHOHHOMN
IPOYHOCTH u
SKOHOMMYECKUX
roKasareJien
CriocoO6HOCTBIO 34 IIpuBectu Komnoksuym,
MPUMEHATh  CIOCOOBI | 3HATH KJIacCU(PUKAINIO TECTHPOBAHUE,
palMOHAIBLHOTO KJ1accu(uKaIuio, MAaIIMHOCTPOUTENBHBIX 9K3aMeH
UCIIOJIb30BaHUs CBOIICTBa MAapKHPOBKY | MaTepUaioB, nasas | Komnoksuywm,
HEOOXO/JMMBIX BHJIOB | U 00JACTh IPUMEHEHHUS | IPUMEPHI pa3NIUYHBIX | TECTUPOBAHUE,
pecypcoB B | pa3IUYHbIX MapokK. [IpuBeneHHble | 3a4€T
MaIIMHOCTPOUTENBHBIX | MAITMHOCTPOUTENBHBIX | MapKu MaTepHasoB
IIPOU3BOJICTBAX, MaTepHaoB pacmudpoBaTh U AaTh UM
BbIOMpaTh OCHOBHBIE U Vi XapaKTEePUCTUKY C TOYKH
BCIIOMOTaTEIbHbIE YMerb  000CHOBAHHO | 3peHUs CBOICTB U
MaTepHualbl JUIsl | BBIOMpaTh OCHOBHBIE M | oOnacTeit 170.¢
W3TOTOBJIEHUS UX | BCIIOMOTaTeJIbHbIE UCIOJIb30BAHUS
U3JICIHIA, CHocoObI | MaTepuaabl MCXONAd W3 | YMEHHE MpaBWIbHO H
pean3alii OCHOBHBIX | 3KCIUTyaTallMOHHBIX 000CHOBAHO BBIOMpATh
TEXHOJIOTHYECKHUX TpeOOBaHUM K I€Tadl | OCHOBHBIE u
IIPOLIECCOB, BCIIOMOTaTEIbHbIE
AHAIUTUYECKUE u MaTepuabl JUISE
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YUCJICHHBIE  METOJbI W3TOTOBJICHUS neTaneu
npu paspaboTke HX MaIIuH c y4€TOM
MaTeMaTUYECKUX JKCIUTyaTalMOHHBIX
MoJAeJIeH, a TakKxke TpeOOBaHUH,
COBPEMEHHBIE METO/IbI KOHCTPYKIIMOHHOM
pa3paboTKu IPOYHOCTH u
MaJIOOTXO/IHbIX, SKOHOMHUYECKUX
’HEprocOeperaroImx u IoKazaresieu
9KOJIOTMYECKH YHUCTBIX
MalIUHOCTPOUTEIbHBIX
texuosoruit (ITK-1)
CnocoOHOCThIO 33 [Tepeuuncnenne KomnokBuym,
UCIIOJIB30BaTh METOJbI | 3HATH METO/bl | MEXaHUYECKHX  CBOMCTB | TECTUPOBAHUE,
CTaHJapPTHBIX onpeeneHus MaTepUaoB. JK3aMeEH,
WCTIBITAHUI M0 | MEXaHUYECKUX CBOMCTB | XapaKTepUCTUKA METOJOB | JabopaTopHas
ompezeneHuto Gpusnko- | Marepuana oTpeaeNneHus CBOIiCTB, | paboTa
MEXaHUYECKUX y2 oTMeuas npeumyiiectBa u | Komioksuym,
CBOICTB U | YMETh  HUCHOJb30BaTh | HEIOCTATKU KaXXI0T0 | TeCTUPOBaHUE,
TEXHOJIOTHYECKUX METO/bl CTAaHJAPTHBIX | METOJA. CootBercTBHE | TabopaTopHas
nokazarenein UCIBITAHUN o | Meroja UCrbITaHus | pabota
MaTepHuasoB U | ompeelieHnto (U3HMKO- | MaTepuaia ycioBusiM | KosmokBuywm,
TOTOBBIX MEXaHMYECKUX CBOMCTB | IKCIUTyaTallH JIETaJIH. TECTHUPOBaHUE,
MalIUHOCTPOUTEIbHBIX | U TEXHOJIOTHYECKUX | YMEHHue BEIOHMpATH | JTabopaTopHas
U3JIeNHiA, CTaHAApTHBIC | MMOKa3aTeneit COOTBETCTBYIOIIMKA  BUJ | paboTa,
METO/IbI UX | MaTepuajoB CTaHJAPTHBIX HCIBITAHUHN | SK3aMEH
MIPOEKTUPOBAHU, Bl o OIIPEACIICHUIO
MIPOTPECCUBHBIE Bnanets METO/JaMH | KOMILUIEKCAa MPOYHOCTHBIX
METO/Ibl IKCIUTyaTalliu | CTaHIapTHBIX CBOMCTB, KOTOpBIE
uznenuii (ITK-2) HUCHOBITaHUHN 10 | HAXOOATCS B HAMOOJIBIIEH
onpezeNneHuto (GU3NKO- | KOppesiliu co
MEXaHHYECKUX CBOMCTB | CIy>)KEOHBIM Ha3zHAYCHHEM
u TEXHOJIOTHYECKUX | JIETaJH. OreHuBaTh
noKasaTesen CTENIEHb
MaTepuasoB o0pabaTeIBa€MOCTH
JIeTaiu pu eé
M3TOTOBJICHUHT u3
3a/IaHHOTO MaTepuana
HWcnonp3oBanne MeTOHLOB
CTaH/IAPTHBIX HCTIBITAHHUHA
o OTpeieNIEHUI0
Pa3IUYHBIX MEXaHUYECKHUX
CBOMCTB c y4ETOM
CIIy’)keOHOTO ~ Ha3HAYCHHUS
JeTalu. Bnanenue
HaBbIKaMU 00paboTKH
pe3yJIbTaTOB  MCIBITAHUIA,
B TOM YHCIIE€ PE3YyJbTaTOB
o oTpeieNICHUI0
TEXHOJIOTHUECKHUX
ToKazaresiel Mmarepuana
CHOCOOHOCTHIO v3 Ob6nananue ciocobHoctrio | Kommoksuywm,
OCBaMBaTh Ha | YMeTh BBITIOJIHSATH | BBIMOTHSTH pa3inyHbIe | TECTUPOBAHUE,
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MIPAKTUKE U | pa3nyHbIe BUJIBI | BUJIBI TEpMUYECKOll | mabopaTopHas
COBEpIICHCTBOBATH TEPMHUECKOMN oOpaboTku  geranu B | pabora,
TEXHOJIOTUH, CUCTEMBI | 00pabOTKH cTanu 3aBHCUMOCTH OT | 3K3aMeH

u CpeacTBa B3 TeXHUYECKUX TpeboBanuii | KommokBuym,
MAaIIMHOCTPOUTEIIbHBIX | Brnaners K HEW. YMeHue | TECTUPOBAHMUE,
IIPOU3BO/ICTB, CIIOCOOHOCTBIO 000CHOBaHHO  BBIOMpAThH | 3K3aMEH
y4acTBOBATh B | y4acTBOBATh B | P&XUM TepMOOOpabOTKH,

pa3paloTke U | OpraHu3anuu 3aBUCAIIEH  OT  MAapKH

BHEJIPEHUU MIPOLIECCOB Pa3pabOTKH | CTaln u

ONITUMAIIBHBIX u U3TOTOBJIICHHS | SKCILUTYaTAllMOHHBIX

TEXHOJIOTH 17631 (U107 XapaKTePUCTHK JETaH.

U3TOTOBIICHUS MarmHocTpouTeabHoro | OGnananue HaBBIKAMU
MAIIMHOCTPOUTENBHBIX | IPOU3BOJICTBA y4yacTusi B OpraHHU3aluu

U3JIeNUi, BBITIOJHSTH npouecca pa3pabdoTKu U
MEPOIPHUITHS 1o U3TOTOBJICHUS M3/IETHUSI Ha

BBIOODY " KOHKPETHBIX JTanax

a3 pexTuBHOMY MIPOU3BO/ICTBA,

MCTIOJIb30BaHUIO (hopMupyromero

MaTepuasos, KU3HEHHBIH UK
o0opyoBaHus, OPOAYKIHUU

UHCTPYMEHTOB,

TEXHOJOTHYECKON

OCHACTKH, CpencTB

JTMAarHOCTHKH,

aBTOMAaTH3aIlNH,

QITOPUTMOB u

nporpaMM BbIOOpa U

pacyeTroB MapaMmeTpoB

TEXHOJIOTUYECKUX

IpOLECCOB ISl MX

peanu3zarn (ITK-16)

CIIOCOOHOCTh 33 [lepeuncnenne Komnoksuywm,
y4acTBOBATh B | 3HaTh METO/BI | MEXaHUYECKUX  CBOMCTB | TECTUPOBAHHUE,
OpraHu3aluy Ha onpezeneHus MaTepUasoB. naboparopHas
MAaIIMHOCTPOUTEIbHBIX | MEXaHUYECKUX CBOMCTB | XapaKTepUCTHKa METOOB | padoTa,
MIPOM3BOJICTBAX Marepuaia orpezeneHus CBOIICTB, | 3K3aMeH
pabouux MecT, HUX B2 oTMeyasi npeumyiectsa u | Kommoksuywm,
TEXHUYIECKOTO Brnanets HE/IOCTATKU Ka)X/IOTO | TECTHPOBAHNE,
OCHAILIEHUS, CHOCOOHOCTBIO METOo/aA. CooTBeTCcTBHE | HK3aMEH
pa3MemneHHsI BBITTOJTHSTH MeTo/a WCTIBITAHUS
o0opyaoBaHus, MEpOTIPUATHS 1o | MaTepuasa YCIOBUSAM

CPEICTB BbIOODY U | DKCILTyaTaluy JeTau.

aBTOMAaTHU3alHH, 3P PEeKTUBHOMY Obnananue cnocoOHOCTHIO

yIIpaBJICHUS, KOHTPOJISI | UCIIOJIB30BAHUIO BBIMIOJIHATE ~ 33/1a4M 10

u UCIIBITAaHUH, | MaTEpUaJIOB BbIOOpPY M 3P PEKTUBHOMY

3¢ pexTUuBHOTO HCTOJIb30BAHUIO

KOHTPOJISI ~ KayecTBa KOHCTPYKIIMOHHBIX

MaTepuasos, MaTepHasos,

TEXHOJIOTUYECKUX o0ecreynBaroImux

MPOLIECCOB,  T'OTOBOM HaJEXKHYIO paboty

npoaykiuu (ITK-17) U3IETUS




18

6.2. llIxana oueHMBAHUS MUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUsl
6.2.1. Texymuii u pyoe:kHbIi KOHTPOJIb

B pamkax texymiero u pyoexHOro KOHTPOJIS 10 JUCIHUILTUHE CTYACHT MOXKET HaOpaTh 0
70 6aioB. Pactipeenienne 60auioB MPUBEICHO B TaOJIUIIE.

IIIkama oneHUBaHUSI
Cemectp
0-35 6amioB 36-50 6amioB 51-60 OamoB 61-70 OamoB

3 YacTtuuHoe ITonHoe wnu | Ilomaoe nnu ITonnoe WIu
MOCEIICHHE YaCTUYHOE YaCTUYHOE YacTUYHOC
ayAUTOPHBIX IoCeIIeHue IOCeIIeHne MoCeIIeHue
3aHATHH. ayIUTOPHBIX ayJIMTOPHBIX ayJIUTOPHBIX
Heynosnersopuren | 3aHATHM. sapstuid. [lonmnoe | 3amsarumit.  [lomHoe
bHOC BBINOJHEHHE | YacTHuHOE BBLIIIOJIHCHHUE U BBIIOJIHCHHE i
7a00paTOPHBIX U | BBIOJTHEHHUE M | 3ammra 3aImTa
IIPaKTUYECKHUX 3aIuTa 7a00paTOpHBIX U | JIAOOpAaTOpPHBIX U
pabor. [Tmoxast | mabopaTOpHBIX | | MPAKTUYECKHUX MPAKTUYECKUX
IIOATOTOBKA K | IPAaKTUYECKUX pabor. pabor. Bricokue
OaJIbHO- pabor. Xopormiue IoKa3aTeJIv 110
PEUTHUHTOBBIM Y I0BIETBOPUTEIIBH | ITOKA3aTEIH 110 KOJUIOKBUYMaM U
MEPOIPUATUSIM. bl€ I[I0KA3aTEeNM M0 | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
Crynent HE | KOJUIOKBUYMaM ¥ | TECTUPOBAHUSIM.
JIOIyCKaeTcs K | TECTUPOBAHUSM.
IIPOMEKYTOUHON
aTTecTaluu

6.2.2. IIpome:xyTOUHasi aTTeCTALUSA

OI_ICHKa PE3YyJIbTATOB OCBOCHMUSA yqe6H0171 JUCHUIIIMHBI B 3 CEMECTPE IMPOBOAUTCH I10

HIKaJe, UCIO0JIb3yeMOM Ha DK3aMeHe:

Ceme [Ikana orieHuBaHUs
“1p Heynosnersopur Y 10BIIETBOPUTEIIHHO Xopomio OTnu4HO
€JIbHO (61-80 6am0B) (81-90 6amnoB) (91-100
(36-60 GammoB) 0asIoB)

3 | Crynear wuwmeer | Ctymenr wumeer  36-50 | Crynent umeet 51-60 | CtyzmeHT
36-60 GamioB 1o | 6amwIOB o uToram | 6aJjuIoB IO UTOTaM umeer 61-
UTOTaM TEKYIIETO | TeKyIIero U pyOexHoro | Tekyuero u pyoexsoro | 70 OamioB
u PYOEKHOTO | KOHTPOJIS, Ha 9K3aMEHE Jajl | KOHTPOJI, Ha 9K3aMeHe | [0  HUToram
KOHTPOJI, Ha | TIOJHBI OTBET Ha OJWH | JaJl TIOJHBIA OTBET Ha TEKYIIETO U
9K3aMeHe He Jall | BOIpocC u YaCTUYHO | OJIMH BOIIPOC U pyOexkHOTO
MOJIHOTO  OTBeTa | (MOJHOCTHIO) OTBETHJI Ha | YACTHUYHO (MIOJIHOCTBIO) | KOHTPOJIA,
HU  Ha  OJMH | BTOPOH. OTBETHJI Ha BTOPOH. Ha
BOTIPOC. Crymenr  wumeer  46-60 | CrynenT umeet 61 — 65 | sk3ameHe
CryneHT wumeer | 6amioB o UTOraM | O6ajIoB 1O UTOTAM aan
36-45 GamioB MO | TEKYMIETO W  PYOEKHOTO | TEKYIIETO M pyOSKHOTO | IOTHBINA
UTOTaM TEKYIIETro | KOHTPOJIS, Ha SK3aMEHE Jaj | KOHTPOJIA, Ha DK3aMeHe | OTBET  Ha
" PYOCIKHOTO | MOJHBIA OTBET Ha OJUWH | JIaJ OJHBINA OTBET Ha OJTH
KOHTPOJI, Ha | BOIPOC ~ MJM  YaCTUYHO | OJUH BOIPOC U BONIPOC U
JK3aMeHe Jlal | OTBETHJI Ha 00a Borpoca. YaCTUYHO OTBETHII Ha JaCTUYHO




19

IIOJIHBIN orBeT | CTyAeHT uMeeT 1o uroraMm | BTopoil. CTyAeHT uMeeT | (IIOJIHOCTh
TOJIKO Ha OJMH | TEKyIIero ©  pyOexHoro | 66-70 6amioB mo 10) OTBETHJI
BOIIPOC KoHTposst 61-70 OamioB Ha | UTOraM TEKYLIETO U Ha BTOPOM.
9K3aMEHE He JaJl IOJIHOrO | pyOeKHOro KOHTPOJIS,
OTBETAa HU Ha OJIMH BOIPOC. | HA 9K3aMEHE) Jal
IIOJIHBIN OTBET TOJIBKO
Ha OJIUH BOIIPOC.

7. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHbI
7.1. OcHoBHas JquTEpaTypa

1. PxxeBckast C.B. MarepuanoBenenue: YueO. aisa By30B. 4-oe u3l., nepepad. u mom. M.:
YHuuepcuterckas kaura. Jloroc. 2004, — 424c.

2. Jlaxtun HO.M., JleonteeBa B.II. Marepuanosenenue: Y4eOHUK Ui BBICIIHUX
TEXHUUYECKUX YUYE€OHBIX 3aBEACHUMU. 3-€ u3., mepepad. u mpomn. — M.: MammHoctpoenue, 1990. —
528c.

3. ApzamacoB b.H. u np. MarepuanoBenenue: Y4eOHUK Ui BBICIIMX TEXHHUYECKHX
3aBenennii / B.H. Apsamacos, I.U. Cunopun, I'.®. KoconanoB u ap.: [lox obm. pen. b.H.
Ap3zamacoBa. — 2-¢ u3., ucrp. u jon. — M.: Mammnoctpoenue, 1986. — 384c¢.

4. Connues lO.I1. MarepuanoBenenue: [IneKTpOHHBINA pecypc]: Y4eOHHK At BY30B /
Comnues FO.I1., Ilpsaxun E.N. — Dnekrpon. TekcroBbie nanubie. CI16.: XUMU3 AT, 2017. —
783c¢. — Pesxum nmocryma: http:// www.iprbookshop.ru/ 67345.html. — 95C «IPRBOOKS»

7.2. JlonoTHUTeIbHAS JIUTEpaTypa

1. Kymnep B.C. Marepuanosenenue: Ilpaktukym/B.C. Kymnep, A.C. Bepemaka, A.l'.
Cxuptnaaze.—Cr. Ockon: THT, 2013.-208c.

2. Manununa C.1. Marepuanosenenue: ciuasbl Fe-C: Coopuuk 3anay/C.1. Manununa.—
M.: MUCuC, 2013. -68c.

3. Hukynun C.A. MarepuasnoBezieHne U TepMuueckas oopaboTka: YuebHoe nocodue/C.A.
Hukynun, B.1O. Typununa.— M.: MUCuC, 2013. -171c.

4. Xynokpamosa P.H., [Tantenenko @.1. MarepuanoBeaenue: JIab. mpakTukyMm : YuebHoe
noco6ue st By30B/ Iloa. pen. JI.C. JIssxotoBuua.— MH.: Beiciias mikona, 1988. —224c.

5. Bonomun FO.H. Matepuanosenenue [Tekct]: yue6Hoe mocobue/ FO.B. Bomomun, b.C.
XanaueB.— Hanpuuk: Ka0.- bank. yn-t1, 2015. -163c.

7.3. llepuoanueckune U3IaHUA

1. HayuyHo-TeXHHMYECKH W TPOU3BOJCTBEHHBIH >KypHanl «MarepuaioBeneHne u
TepMUYeckas 00paboTKa METAJIIOB.

2. Kypnan «MarepuaioBeieHuE».

3. HayuHo-TexHMUYeCKUH KypHal «Bompockl MaTepruanoBeIeHUS».

4. Kypuan «®yHnameHTalnbHbIe MPOOIEeMbl COBPEMEHHOTO MAaTEPUATIOBEICHUS.

5. Hayuno-rexuuyeckuii xxypHai «IIucema o Marepuanax».

6. Hay4HOo-TeXHWYECKMI H TPOW3BOJACTBEHHBIN JkypHanm «Bce Marepuainsbl.
OHIMKIIONEINYECKUI CIIPABOYHUK.

7. Kypnan «Kaydyk u pe3nuHa.

8. Kypnan «Kneun. I'epmernku. TexHomorum.



http://www.iprbookshop.ru/
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7.4. UnTepHeT-pecypchbl

. http://window.edu.ru/

. http://www.techlibrary.ru.
http://www.materialscience.ru/subjects/materialovedenie/knigi/
. http://www.doklad.ru

. http://nayilz.narod.ru/PorMet/

. http://dssp/petrsu.ru/files/tutorial/ftt/index.htm/

. http://tmmsun.ru/dio/kaf/tm/loors/index/html

. http://turner.narod.ru/menu.htm

ONOUTAWN P

7.5 Hepeqeﬂb l'lpO(l)eCCI/IOHaJILHBIX 0a3 JAaHHBbIX U I/IH(l)OpMaIII/IOHHO-Cl'lpaBO'lHI)IX CHUCTEM

1.  http://www.diss.rsl.ru — DBJI PI'B -  DiekrTpoHHbIE BEpCHH  MOJHBIX
TEKCTOB JccepTanuii u aBropedeparos u3 honaa Poccuiickoit rocyaapcTBeHHOW OHMOIHOTEKH.

2. http:/lwww.scopus.com — Sciverse Scopus wusmarenbcTBa «Dnb3eBup. Hayka u
TEXHOJIOTuu». PedepaTuBHas U aHAIUTHYECKAsE 0a3a TaHHBIX

3. http://elibrary.ru — DnexkrponHast GUOIMOTEKA HAYYHBIX ITyOTHMKAIIHHA.

4. http://polpred.com — O630p CMU Poccuu u 3apydexbs. [1oaHbIE TEKCTHI+ aHATUTHKA
u3 600 u3ganuii mo 53 otpacisim

5. https://www.gost.ru/portal/gost//home/standarts - ®eaepanbHOe areHTCTBO 110
TEXHUYIECKOMY PETYTUPOBAHUIO H METPOJIOTHH

6. http://www.consultant.ru/ - cipaBouno-npaBoBas cucrema Koncynbrant [Tinroc

7. http://www.garant.ru - CUC «["apanT».

7.6. MeToauuecKkue YKazaHusl K J'IaﬁOpaToprlM 3aHATHUAM

1.  Jlaxtua FO.M. JleontseBa B.II. MatepuanoBenenue: Y4eOHUK Ui BBICHIMX
TEXHUYECKUX Y4eOHBIX 3aBe/ieHUuil: - 3 — e uzganue, nepepad, u jnon. — M., MammHocTpoeHue,
1990. - 528 c.

2. XynokpamoBa P.H., Ilanreneenko @®.U. MarepuanoBenenue: Jlal.mpakTHKyM:
VYuebHoe nmocodue st By30B / o pex. JI.C. JIsxoroBuua. — Mu: Beicmias mkona, 1988. — 224c¢.

3.  Bomommu HO.H. Marepuanosenenue. [Tekcr] ydeGHoe mocobue / FO.H.
Bosommun, b.C. Xamaues. — Hanpuuk: Ka6.-bank. ya-t, 2015. — 163 c.

7.7. MeTonnyeckue yKa3aHusl K NIPAKTUYECKUM 3aHATHAM

1. Kymuep B.C. Marepuanosenenune: Ilpaktukym/B.C. Kymmep, A.C. Bepemaxka, A.T.
Cxuptnaasze.—Cr. Ockon: THT, 2013.-208c.

2. Mamuauna C.U. MarepuanoBenenue: cruiaBbl Fe-C: Coopauk 3amau/C.M. ManuanHa.—
M.: MUCuC, 2013.-68c.

3.Xynokpamona P.H., [Taatenenko ®.1. MarepuaiioBeaenue: JIab. mpakTukym : YdyeOHOE
noco6ue 1ist By3oB/ [Toa. Pe. JI.C. JIsxoToBuua.— MH.: Beicmas mkona, 1988.—224c.

4. Bonomuu FO.H. Matepuanosenenue [Tekct]: yaebnoe mocooue/ F0.B. Bonomun, b.C.
XanaueB.— Hanpuuk: Ka0.- bank. yn-1, 2015-163c.


http://www.techlibrary.ru./
http://tmmsun.ru/dio/kaf/tm/loors/index/html
http://turner.narod.ru/menu.htm
http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts
http://www.garant.ru/
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7.8. [IporpaMMHoOe obecriedeHHe COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOIrui

JIMIIeH3MOHHBIE IPOTPAMMHBIE MTPOAYKTHI, UCIOJIB3YEeMbIE P W3YYCHUU AWCLHIUIMHBI,
IIPUBE/ICHBI B TA0JINLIE.

[IpousBoauTenn
MIPOTPaMMHOTO HanmMeHnoBaH#e MpOrpaMMHOTO MPOAYKTA

MPOIYKTa

MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr A

Faculty EES
. Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr

MSAcademicEES STUUseBnft Student EES

MSAcademicEES Core CALClient Access License ALNG LicSAPk MVL DvcCAL A
Faculty EES

Kaspersky Kasp«_arsky Endpoint Security ms 6I/I3H6C-a — CTa}HnapTHHﬁ Russian
Edition. 1500-2499 Node 1 year Educational License

DrWeb Dr.Web Desktop Security Suite Aatuupyc + LleHTp ynpaBieHus Ha
12 mec., 200 TIK

VYueOusiit Kommnektr BEPTUKAJIb 2018 na 50 mect (BKITIOYaeT:

Ascon CnpaBounuk Texnonora, Pacuer pexxumoB pesanusi, Hopmuposanue
Tpynosarpar, HopMupoBanue Marepuanos, Pacuer pexxumon
CBapkKm), nureH3us. 1,2

Solidworks SOLIDWORKS EDU Edition 2018-2019 Network - 200 Users

PTC Mathcad Education - University Edition Term (50 pack) ~ N2 RU

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

3aHATUS TO JTUCHMIUIMHE MPOBOJATCS B CHELHMATIbHBIX MOMEICHUSX (ayAUTOpHUSX) UIs
NPOBEJACHUS 3aHSATUH  JIEKIMOHHOTO THMA, MPAKTUYECKUX 3aHSITUH, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJbTallMi, TEKYLIETO KOHTPOJISI M IPOMEKYTOYHOM aTTECTALUU.
AyIUTOpUH YKOMIUJIEKTOBaHbl CHELMATU3UPOBAHHON MeOeIbl0 M TEXHUYECKUMU CpPEICTBa
00y4YeHHMsI, CITy>KAIIUMU 7S IpeICTaBlIeHUs] HHQOpMaIMK OOBIION ayAUTOPUH.

Jns mpoBeneHuss 3aHATHN  JIGKIIMOHHOTO THUIIA HUMEIOTCS  JIEMOHCTPAllMOHHOE
00opy0BaHUE U y4eOHO-HATIISAHbIE TOCOOUS.

Jns camocTosITeNnbHOM pabOThl 00YYaIOIIMXCS HMEIOTCS TOMENIEHMs, OCHAICHHbIE
KOMITBIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUeHHS K ceTu "MHTepHeT" u obecnedeHnemM
JIOCTYTA B 3JEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3aluu.

JlaGopatopHble pabOTbI, MPOBOAATCS B CHEIMATM3UPOBAHHBIX KOMIIBIOTEPHOM Kjlacce C
COBPEMEHHBIM KOMIBIOTEPHBIM OOOpYIOBAaHUEM, HCHOJIB3YIOIIMM B IIpolecce OO0ydyeHus
CTYZICHTOB IIPOrpaMMHOE 0OecIieueHue, MPONUCaHHoe B 1I. 7.6.
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MarepuanbHO-TeXHUYECKOE oOecrieueHne 1abopaTopHbIX padboT

MatepuanbHoe o0ecnieueHne

Matepuaiibl, HHCTPYMEHTBI i PEAKTUBBI JUIS IIPUTOTOBICHUS Makpouuuda.
BrrTspkHOM mIKad.
OO0pa3ip! ISl IPUTOTOBJICHHS MAKPOLLTUDA.

Mertamiorpaduueckuit Mukpockon MUM-6 (MHM-10).
YcTanoBKka 11 IPUTOTOBICHUS MUKporuda (s nutdoBanus).
Martepuansl U peakTUBBI JJIs TPUTOTOBICHISI MUKPOILTH(A.
OO0pa31sl 1St TPUTOTOBJICHUSI MEKPOIILTH(OB.

MR ERIWND e

MainuHa Uit MCIbITaHUN Ha pacTsikenue Mo, P-5 (wmu tuna P 50047-03).
OOpasipl M3 Pa3IUYHBIX MAapOK CTalicii, M3rOTOBJCHHBIE B COOTBETCTBHH C
TpeOOBaHUSAMH CTAHAAPTOB W TMPEAHA3HAYCHHBIC JUIS HCHBITAHWHA Ha
pacTsKEeHHE.

=

oM wN

TBepoomep mis ompexaeneHus TBepaocTd no bpunemto wmox. TII-2M
(TB5004).

TBepnomep ais onpezenenus Teepaoctu no Poksemny moa. TK-2 (Th5014).
Mukpockon MIIb-2 s onpenenenus [uaMeTpa oTeyarka.

AnMasHbI#i KOHyC ¢ yrioM npu sepmmae 120°

CranbHble mapuku auameTpom 2,5; 5 u 10 mm.

O6pa3ubl ¢ OoTHUIM(OBAHHOW  TMOBEPXHOCTbIO, TBEPAOCTHIO  KOTOPBIX
HEO0OXOJIUMO ONPEJEIUTb.

™=

MasitaukoBbiit konep tuna MK-301(MO510-03).
OOpasipl i M3y4eHHS YIAPHOW BS3KOCTH, TIIOJBEPTHYTHIC PA3IUYHOM
TePMUYECKON 00paboTKe.

Meramnorpadudeckuit Mukpockon MUM-6 (MHM-10).
O0pa31bl 32prCOBOK MUKPOCTPYKTYP CTaJIH.

Kounekiust moAroToBIEHHBIX K IPOCMOTPY MUKPOULTU(OB.
[Tnakar «/Imarpamma Fe-FesCh.

OO0pa3ipl A TePMUYECKON 00paOOTKH.

[Teus 3akanoynas maxtaoro tuna [ 3.6.15/12.

BanHbl MacisiHas U BoJgsgHasl.

TBepnomep ains onpenenenus Teepaoctu no Poksenny moa. TK-2 (Th5014).
Meramnorpaduueckuii Mukpockon MUM-6 (MHUM-10).

PRI~ ONDE

TBepaomep s ompexaeneHuss TBepaoctd no bpunemmo mox. TIHI-2M
(TB5004).

Tsepaomep ans onpenenenus Teepaoctu no Poksemty moa. TK-2 (TB5014).
ITeur 3axanounas maxtHoro tuma I 3.6.15/12.

OTtnymieHHbIe 00pa3Ibl U3 Pa3IUYHBIX MAPOK CTAIIH.

PRI WD

[IITaHTeHIUPKYJIb.

OO6pa31bl XOIOAHOTSIHYTOH POBOJIOKH.

[Teus 3akanoynas maxtaoro tuna I 3.6.15 /12.

[Tpubop 11 ucnbITaHKs TPOBOJOKK Ha neperud moja. MX-5111.
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9. OCOBEHHOCTHU PEAJIM3AIMU JTUCIUIIJIMHBI VIS THBAJINIOB U JINIL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbAA

Jljis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI CO3[IaHBI CIielUaIbHbIC
yCcIOBUSL JUIsl TOJdydyeHUs oOpa3zoBaHus. B 1ensx [AOCTYNHOCTM TOJIY4YEHHUsS BBICILETrO
o0Opa3oBaHus 10 00pa3oBaTeNbHBIM IMPOrpaMMaM HHBAIWIAMH W JIMIAMH C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/J0POBbsI YHUBEPCUTETOM 00ECIIEUNBACTCS:

1. AnbprepHaTUBHas Bepcus oduIUaIbHOTO cailita B cetn «MHTEepHEeT» 1A
cI1a0OBUISAIINX

2. J11s MHBATUAOB C HAPYLIEHUSAMU 3peHUs (cIaboBUIAIINE, CIICTIbIC)

- MPHUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIET0 OOydaromemycs HEeOOXOIMMYIO IOMOIIb,
nyOnupoBaHUE BCIyX CIPABOYHON HMH(OpMANMKU O paclUCaHWUU Y4YEOHBIX 3aHSATHUI; HaIU4due
CPEACTB [UISl YCHUJIEHHUS OCTaTOYHOTO 3pEHUs, OpaleBCKOM KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3yallbHOTO JOCTyNa K HWH(OpMalWU, MpPOrpaMM-
CHHTE3aTOPOB PEYH U JPYruX TEXHUYECKHUX CPEACTB MpHEeMa-Tiepeaadn yaeOHo! nHpopManuy B
JOCTYMHBIX JOopMax Ui CTYJIEHTOB C HAPYIICHUSIMHU 3PEHUS;

- 3a/1aHU JUI BBIIIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

- TMHUCHbMEHHBIC 33/IaHUs BBHINONMHSIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
0o0ydJarommmcs;

3.1n1 WHBAIMIOB M JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI IO CIYXY
(cmabocaplmianiye, Tayxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINIA CTYACHTY HEOOXOAUMYIO
TEXHUYECKYIO0 IOMOIIb C YYETOM HHIUBUAYAJIbHBIX OCOOCHHOCTEH (OH IMOMOraeT 3aHATh
pabouee MeCTO, MePeBUraThCs, IPOUUTATh U OPOPMUTH 3a/laHKE, B TOM YHCIIE 3aIHChIBast O]
JTUKTOBKY);

- 3a4eT/3K3aMEH NPOBOJUTCS B MTUCbMEHHOU (opMe;

4. JIns MHBaJIWIOB M JIMI[ C OTPaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pPOBBS, MMEIOLINX
HapylIEHUs OMOPHO-ABUIATEIbHOIO amnmnapara, Co3JaHbl MaTepUalbHO-TEXHUYECKUE YCIOBUS,
oOecrieunBaroiie BO3MOXKHOCTh OECHpPENSITCTBEHHOTO J0CTyna oO0yJarouuxcss B ydeOHbIE
MOMeIleHusl, 0OBEKTy MUTaHMs, TyaleTHble U JPyrue MOMEIICHHsS YHHBEPCUTETa, a TaKxkKe
npeObIBaHMs B YKa3aHHbBIX MOMENIEHUSIX (HAJIMYUe PACIIMPEHHBIX JIBEPHBIX IPOEMOB, OPYUYHEH
U JIpYTUX NIPUCTIOCOOIECHUIA).

- THCbMEHHbIE 3aJ]aHUsl BBINOJHIIOTCS HA KOMIBIOTEPE CO CHEIHAIU3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHUEM WU HAIUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHUIO CTYACHTA SK3aMEH MPOBOJUTCS B YCTHOU hopme.

OOyuaronyecs: U3 yucia JIMI ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 00€CIIeUeHBI
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (opMax, aJanTHPOBAHHBIX K OTPaHUYEHUSIM
UX 3/10pPOBBSL.
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Ipuioxkenne 1
JINCT UIBMEHEHUM (IONNOJIHEHUI)

B pab0o4yr0 MpOrpamMMy Mo JUCHHUILTHHE «MaTepHaoBeICHHE) 110 HAITPABICHHIO OO TOBKH
15.03.05 «KoHCTPYKTOPCKO-TEXHOIOTUYECKOE 00ECIICYCHIE MATHHOCTPOUTETHHBIX

IPOM3BOJICTBY Ha y4eOHBIH rog
Ne Ilepeyenb BHOCHMBIX
JunemeHT (myHKT) PII{ P . . IIpumeuanue
n/n H3MeHeHUil (10M0JIHEeHH )
OO6cyxzeHa 1 peKOMeHI0BaHa Ha 3acefaHuu Kadenpsl «TexHomorus u obopynoBaHue
aBTOMATHU3UPOBAHHOTI'O NIPOU3BOICTBA» MPOTOKOJ Ne or" " 20 T

3aBenyroiuii kadeapoit IMM. SIxytinos/




