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1. O01mme moJ10:KeHU

JMucuuniauna «MarepuasnoBenenue. TexHOJI0rusl KOHCTPYKIIMOHHBIX MATEPHAJIOB) OT-
HOCHUTCS K 00s3aTeNIbHOM yacTu Ooka 1 yueOHOro raHa, BXOJSIEro B COCTaB 00pa30BaTeIbHOM
nporpaMMbl Beictiero oopazosanusi 18.03.02 —«OHepro- u pecypcocOeperaronye Mmpouecchl B
XUMUYECKOW TEXHOJOTWH, HeYTEXUMHU W OHOTEXHOJIOTHM» (HAIpaBIEHHOCTb (HMpoduip) —
«OxpaHa OKpyXarollei cpeibl U pallMOHaIbHOE UCIIOIB30BAHNE PUPOIHBIX PECYPCOBY).

HopmaruBHO-MeToanueckoi 0a3zoit s pa3paboTku pabodeid mporpaMMbl yueOHON JHcC-
mUIUIMHBL «MarepuanoBeeHue. TeXHONIOrusl KOHCTPYKIIMOHHBIX MaTepraioBy SBISIOTCS:

o @enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munob6puayku Poccun Ne 301 ot 05.04.2017 . O6 yTBep>KACHHUU MOPSIKA
OpraHM3ali U OCYIIECTBICHUS O0pa30BaTEIbHOU NEATEIbHOCTU MO 00pa3oBaTENIbHBIM MPO-
rpaMMaM BbICIIEro oOpa3oBaHMs - IporpamMmam OakajaBpuara, IporpamMmaM CIELHaIUTETa,
porpaMMaM MarucTparypsl.

o [Ipukaz MunucrepcrBa Tpyzna u couuanbHOM 3amuThl Poccuiickoit ®Penepanuu ot
17.11.2020 r. Ne 806H «O6 yTBepxkaeHun mpodecCHoHaIbHOro craniapra - Crnenuanuct mo
AKCILTyaTal[Ml OYUCTHBIX COOPYKEHHUI BOJOOTBEACHUS Y.

e Ilpukaz3 MunucrepcrBa Tpyna M coluanbHOM 3amuThl Poccuiickoir @exepanuu OT
07.09.2020 1. Ne 5691 «O0 yTBepKICHUH MPOPECCHOHATBHOTO cTaHmapTa - CHeHaIuCT 10
9KOJIOTMYECKO 06€30MacHOCTH (B IPOMBILUIEHHOCTH ).

o @enepasbHBIN TOCYIAPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasienuto noarotoBku 18.03.02 «3OHepro- u pecypcocOeperaronme mpo-
[IECChl B XMMHUYECKOH TEXHOJOIWH, He(hTEXUMUN U OMOTEXHOIOTHK» (YpOBEHb OakalaBpuar),
YTBEpKACHHBIN MprkazoM MuHuctepcTBa oopazoBanus u Hayku PO Ne 923 ot 07.08.2020;

e VYyeOHbIe IIaHBI 00pa30BaTENbHON MPOrpaMMBbl BBICILIETO 00pa30BaHUs HAIpaBJICHUS
18.03.02 — Duepro- u pecypcocOeperaromnye npoueccsl B XAMUUECKOW TEXHOJIOTUH, He(hTeXH-
MuH 1 6uorexHonoruu (mpoduib — OxpaHa OKpyKarollel cpesibl U paloHaIbHOE UCII0JIb30Ba-
HUE MPUPOJHBIX PECYPCOB), MOJATOTOBKHM OakaJaBpOB IO OYHOW M 3a04HOI GopmaM oOyyeHus,
onoopenHblil YuenoiM coBetoM YIJITY (mpotokon Ne3 ot 18.03.2021) u yTBepkaeHHbBIN pek-
topom YIJITY (18.03.2021).

OO6yuenne o obpazosatenbHoit 18.03.02 — DHEpro- u pecypcocOeperaronme mporeccs
B XUMHUYECKOW TEXHOJIOTUH, HePTeXUMHUU U OnoTexHosioruu (mpoduibs — OxpaHa oKpyKaromein
Cpellbl U palloHaIbHOE HCIOJIb30BAaHUE MPUPOIHBIX PECYpPCOB) OCYIIECTBISETCS Ha PYCCKOM
A3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUsI N0 TUCHUIIIUHE, COOTHECEHHBIX € MJa-
HHUPYEMbIMH pe3yJIbTATAMH 0CBOCHHUSI 00Pa30BaTeIbHON MPOrPaMMbI

[TnanupyeMbIMH pe3yibTaTaMH OOyUeHHs MO JUCLUUIUIMHE SIBIISIOTCS 3HAHUSA, YMEHHS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEePU3YIOIUeE ITAIbl/ypOBHU (JOPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIye JOCTHKEHNE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOECHUS 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHHs TMCHUILVIMHBI — (OPMHUPOBaHKE y 00YUaIOIIErocss MBIIIEHHs, HE00XO0-
JUMOTO JUISl pEHIEHUs] IPAKTUYECKUX 3a]a4, CBSI3aHHBIX C YCTAHOBJIICHHEM B3aHMOCBSI3U MEXIY
COCTaBOM, CTPOCHUEM U CBOMCTBAMM MATEPUAJIOB, a TAKXKE PAa3BUTHUE NPEACTABICHUN O MPOU3-
BOJICTBE U PEMOHTE PA3IMYHBIX BUJOB MPOMBIIUIEHHOIO 00OpY/IOBaHUS U CIOCOOHOCTBHIO CO-
BEPIICHCTBOBATh KOHKPETHBIE TEXHOJOTHUECKUE MPOLIECCHI C MOBBIIIEHHEM paboTOCIOCOOHOCTH
JieTajel U y3J0B MallliH [P PEHICHUH 3a/1a4 IPOPECCUOHATIBHON 1EATEIbHOCTH.

3agauM AUCHMIIMHBI 32KJII0YAIOTCS B IPHOOPETEHHE CTYIEHTAMU COBPEMEHHBIX 3HAHHIA:

— O CYIIHOCTH SBJICHUH, TPOUCXOSIIMX B MaTepHaliaX IIPH BO3JCHCTBUM HA HUX pa3iny-
HBIX (DPAKTOPOB B YCIOBHSIX MPOU3BOJICTBA U AKCILTyaTallUH;
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— 0 Pa3NUYHBIX Croco0ax YMPOYHEHUS MaTepHasIOB, 00ECIEUMBAIOUINX BBICOKYIO KOH-
CTPYKIIMOHHYIO IPOYHOCTD JIE€TaNIEH;

— 00 OCHOBHBIX IpyIIlaXx MaT€pUaIOB, UX CBOMCTBAX, TEXHOJOTUSAX YIPOYHEHUs U oOJia-
CTSAX IPUMEHEHUS;

— O pa3IMYHBIX cnocob0ax W MeToAax OOpabOTKM MaTepHajoB Ul MONYyYCHHS IeTajer
TpeOyemMoii KOH(UTYpalllK, KaueCTBa IIOBEPXHOCTH U HY>KHBIX CBOMCTB;

— O TPUHIHMIIAX BBHIOOPA Pa3NIUYHBIX TEXHOJIOTWH 0OpabOTKM METAJUIOB U JPYTrUX KOH-
CTPYKLIMOHHBIX MaTE€PHAJIOB.

IIpouecc m3yyeHHusi JUCHMIIMHBI HaNpaBjieH HAa (POPMHPOBAHHE CJIEAYIOIIMX 00IIe-
npo(hecCHOHAIBLHBIX U PO eCcCHOHATBHBIX KOMIIeTEeHIIHI

OIIK-2. Cnoco0OeH HCMONBb30BaTh MaTeMaTHUECKue, (U3NUecKue, (PU3UKO-XUMHUECKHUE,
XUMHUYECKHE METO/IbI JIJIsl pEIeHUs 3a/1a4 MPOoPeCcCUOHANBHOMN 1eATeIbHOCTH;

ITK-4. T'oToB 000CHOBBIBATh CHUKEHHE IKOJIOTUYESCKUX PUCKOB MPU PACIIUPEHUH, PEKOH-
CTPYKLUHU W BHEAPEHUU HOBBIX JKOJOTHYECKH O€30MacHBIX, SHEPro- M pecypcocOeperaronimux
TEXHOJIOTHI U SKOOMO3aIUTHOIO 000PYAOBaHUS.

B pe3ynbraTe u3yueHus AUCUUIUTHHBI 00yJaOUTUIiCs T0JKEH

3HATH:

— COCTaB, CTPYKTYpPY, CBOMCTBA M MPUMEHEHHUE MATEPHAIIOB IIPU PELICHUH 3a/1a4 rnpodec-
CHUOHAJILHOM JIeATEIILHOCTH,

— CYIIHOCTb, TEXHOJOTHIO U OCOOEHHOCTH COBPEMEHHBIX METOJIOB 00pabOTKU KOHCTPYK-
LIMOHHBIX MaTEPUAJIOB JUIsl U3TOTOBJICHUS J€Tajel 3a1laHHON POpPMBI U Ka4ecTBa;

yMeTh:

— 000CHOBaHHO BBIOMPATH pallMOHAIBLHBIA MaTepHaIl 3arOTOBKH, €r0 CIIOCO0 MOTyUeHUs U
00paboTKH, UCXO/S U3 3a/IaHHBIX IKCIUTyaTallMOHHBIX TPeOOBaHUII K IeTalH;

— OOBSICHATH PUYHMHBI OTKA30B JIETAJICH 1 HHCTPYMEHTOB B IIPOIECCE IKCILTyaTaIliH, IPO-
BOJIUTh KOHCTPYKTOPCKO-TEXHOJIOIMYECKHX aHaJIN3 000PYA0BaHMs, B T.4. 3KOOHO3aIUTHOTO;

— pa3pabaTbIBaTh TEXHUYECKHE PEIIEHUS MO CHI)KEHHIO HEraTHBHOIO BO3AEWCTBUS Ha
OKPY’KaIOIIYIO cpelly IPU PeKOHCTPYKLIMHU U BHEJPEHUH HOBOT'O 3KOOMO3aIMTHOIO 000py10Ba-
HUSA;

BJIA/IeTh HABBIKAMM

— MPUMEHEHUs] MaTeMaTUYeCKUX U (U3NYECKUX METOO0B aHaJM3a MaTepHalioB IIpHU pa3pa-
00TKe TEXHOJIOTHMYECKOro 000PYA0BaHMS;

— MPOBENIEHUS KOMIUIEKCHOTO KOHCTPYKTOPCKO-TEXHOJOTHYECKOr0 aHajiu3a Al 000CHO-
BAaHHOT'O MPUHATHUS PELICHUH, U3bICKAaHUS BO3MOXKHOCTH COKpPAILEHUs LIMKJIA paboT, coaecTBus
MOJrOTOBKE ITpoLecca UX pealn3aliu ¢ 00ecredeHueM He0OX0IUMbIX TEXHUYECKUX JTAHHBIX.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl

JlanHas ydeOHass MUCIUILTMHA OTHOCUTCS K 00S3aTeIbHBIM TUCIUTUTMHAM 00s3aTeNbHOM
yacTu 670Ka 1, 4To o3HayaeT popMupoBaHue B Ipoliecce o0yueHus y 6akaiaBpa OCHOBHBIX 00-
mIenpoeCCHOHATBHBIX M MTPOGECCHOHATFHBIX 3HAHWHA M KOMITETCHIIMH B paMKaX BBIOPAHHOTO
npodus.

OcBoeHMe TaHHOW AMCIUIUIHHEL SIBISIETCS HEOOXOAMMOW OCHOBOH ISl TIOCIIETYFOIIETO H3Y-
yenust auctuiine OITOIN, moaroToBke K caade U caade rocyIapCTBEHHOIO 9K3aMEHa, BBIOJIHE-
HUIO, TIOATOTOBKE K TPOIIEIype 3aIUTHI M 3alIUTE BBITYCKHON KBaTH()UKAITMOHHON PabOTHI

Hepequb 0660”8'{1166110%;1/{)6, conymcemeyruwux u obecneyusaemvix ()ucuunﬂuu

O6ecnieunBaronye ConyTcTBYyIOIHNE O6ecnieunBaeMble
IIporteccrl U anmapathl TexHoNnorusa OYNCTKU
1. duznka P N P
XUMHUYECKON TEXHOJIOTHUHU CTOYHBIX BOJ
JlonmoIHUTEIbHBIE TIIaBbI Texnonorus
2. Maremaruka
bu3uKu BOJOIIOATOTOBKH
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3 NuxenepHas rpaduka. JlonmoHUTENbHBIE T1aBbI TexHomorus pexynepamnuu
Haueprarenbnas reomerpust MaTEeMaTUKU ra30BBIX BEIOPOCOB
Bentumnsanus, KOHIUIMOHU-
4. IIpukiagHas MexaHuka HHA, A
pOBaHME U OUMCTKA BO3yXa
BrinonHenue, moaAroToBka K
IIPOLEAYPE 3alUThI U 3alIUTa
5. Tennodusuka POLEAYPE 3aill n
BBIIYCKHOM KBaTU(UKALIN-
OHHOM PabOTEHI

VYka3aHHBIC CBSI3U AWCIMILIAHBI JAIOT 00YYAIOIIEMYyCsl CHCTEMHOE MPEJICTABICHHE O KOM-
IJIEKCEe M3yYaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecrneunBaeTr TpeOyeMblit
TEOPETUYECKHUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CHUCTEME OOYYEeHHS W Oymaymiei
JESITEIbHOCTH BBIITYCKHHKA.

4. O0beM AMCUMILIMHBI B 3249€THBIX €IMHUIAX C YKA3aHHEM KOJIHYeCTBA aKaJAeMHYeCKHUX
YacoB, BbIJIEJCHHbIX HA KOHTAKTHYIO pa0oTy o0y4arluxcs ¢ npenojaasareiieM (110 BHIamM
y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEIBHYI0 PAa00Ty 00y4aroIMXCs

OO61ast TpyI0eMKOCTh JTUCIUATIIMHBI

S sl o Bcero akagemMuieckux 4acos
ouHas popma 3a04Has popma

KonrakTHasi paboTa ¢ npenojaBarejiem: 48,25 12,25
nexruu (J1) 16 4
npaktuueckue 3ansatus (I13) - -
naboparopusie padotel (JIP) 32 8
WHBIE BUJIbI KOHTAKTHOM pabOThI 0,25 0,25
CamocTosiTesibHas padoTa 00y4YaroIuXCs: 59,75 95,75
M3y4YEHUE TEOPETUUYECKOr0 Kypca 40 60
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 16 32
MOATOTOBKA K MPOMEXYTOYHOM aTTecTaliu 3,75 3,75
Buja npoMexKyTo4HOM aTTecTaliu: 3a4er 3a4er
OOwiast TpyA0EMKOCTh 3/108 3/108

*KonrakTHas paboTa 06ydaIOMUXCS C MPENoIaBaTeIeM, B TOM YHCIIE ¢ IIPUMEHEHHEM JMCTAHIMOHHbIX
00pa3oBaTeNbHBIX TEXHOJIIOTHH, BKIIOYAET 3aHATHs JICKIIMOHHOTO THUMA, M (WJIN) 3aHSATHI CEMHHAPCKOTO
THTA, Ta0OpaTOpHBIe 3aHATHUS, W (WIIM) TPYNIOBbIE KOHCYJIbTAIlMH, U (WJIM) WHANBHUIYaIbHYIO paboTy
o0yyaromerocs ¢ mpenojaBareieM, a TaKKe aTTeCTALMOHHBIE HCIBITAHUS IPOMEKYTOUYHON aTTeCTALNH.
KonTtaktHas pabota MOXET BKIIFOYATh WHBIE BHJBI YICOHOH JESATENEHOCTH, TPeTyCMaTPUBAIOIINE TPYII-
MOBYIO M MHAWBUAYaJIbHYIO paboTy oO0ydaromuxcs ¢ npenogasaresneM. Yacsl KOHTaKTHOH paboThl onpe-
nensitorest [lonoxennem 06 opraHu3anyuy ¥ MPOBEAEHUH KOHTAKTHON pabOThI IPH pean3anuy o0pa3oBa-
TEJNIHBIX MPOTPaMM BhICIIETO 00pa3oBaHMs, YTBEPKIEHHBIM YueHbiM coBeToM YIJITVY ot 25 despans
2020 roga.



5. Conep:kanue TUCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jiesaM) ¢ yKa3aHHueM OT-
BeJCHHOI0 HA HUX KOJHYeCTBA aKa/leMU4YeCKHX 4acoB

5.1. TpynoemkocTh pa3iaejioB AUCHUIIMHBI

oyHas popma oOyueHust

No HaumenoBanue pa3nena Beero CamocTosiTenbHas
- pasa JI 113 JIP KOHTaKTHOM
/I JUCIUTUTAHBI pabota
paboTsI
1 | OCHOBBI CTPOCHHS U CBOICTBA
P 4 - 8 12 6
METAaJIJIOB
2 | OcHOBBI TEpMHUYECKOI1 00pa-
OOTKH M TIOBEPXHOCTHOTO - - 8 8 12
YIIPOYHCHUS
3 | Koncr WOHHBIC METAJLJIbI U
PyEH 6 | - | 4 10 12
CILIABEI
4 | HemeTammndeckue U KOMIIO- 4 ) 4 8
3HIIMOHHBIC MaTEPHAIIBI
5 | OCHOBBI TEXHOJIOTUH KOH-
2 - 12 14 18
CTPYKLIMOHHBIX MaT€pPHAIIOB
Hroro no paznenam: 16 - 32 48 56
IIpomexyTouHasi aTTecTALMS 0,25 3,75
Bcero 108
3a04Has popMa 00y4eHHUsI
No HaumenoBanue pasnena 1550 CamocTosTenbHast
- e JI 113 JIP KOHTaKTHOM
/I JUCIUTLTAHBI pabora
paboTs!
1 | OCHOBBI CTPOCHHUS U CBOIMCTBA
P 1 - 1 2 14
METaJII0B
2 | OcHOBBI TEpMHUYECKOI1 00pa-
OOTKH M TOBEPXHOCTHOTO 1 - 2 3 18
YIPOYHEHUS
3 | Koncr HOHHEIE METAJIIbI U
PYKII 15 | - 1 2,5 14
CILJIaBBI
4 | HemeTammndeckue U KOMIIO-
0,5 - - 0,5 16
3UIIMOHHBIE MaTEPUAIIbI
5 | OCHOBEI TEXHOJIOTUU KOH- 4 4 30
CTPYKIIMOHHBIX MaTepPHAIIOB
HTroro no pasnenam: 4 - 8 12 92
IIpomexyTouyHas aTTecCTALMSA 0,25 3,75
Bceero 108




5.2. Coaep:xkanue 3aHATHH JTEeKIIHUOHHOTO THIA

Pazoen 1. Ocnoswvt cmpoenus u ceoiicmea memaniioe

1.1. Cmpyxmypa memannos

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BemecTBa. OCHOBHBIE THUIIBI KPUCTAJUIH-
yeckux pemetok. [lomumopdusm. Anmsorponus. Tekcrypa meramna. Knaccudukanus meran-
70B. JledekThl CTpoeHHs KpUCTAJUIMYECKUX Tell. Toueunble, TuHEHbIe (AUCIOKAINN) U TIOBEPX-
HocTHBIE AedekThl. [InoTHOCTE AMcnokanuii. BinsHue TemmnepaTypsl Ha TUIOTHOCTD JE(QEKTOB.
Bnusinus nedekToB KpUCTANTMYECKON pelIeTKH Ha MPOYHOCTh METAJUIoB. [ paduk 3aBUCUMOCTh
IPOYHOCTU OT IUIOTHOCTU AedekToB. Hakiien, Bo3BpaT (OTIABIX, MOJUTOHU3ANNSA) U PEKPHCTAI-
JU3alusl.

1.2 IInacmuueckas oegpopmayus u MexaHuieckKue c8oLucmed Memauiios

CBolicTBa METAUIOB C IpUMepaMu. MexaH4ecKre CBOMCTBa MeTalloB. JlnarpamMma pactsi-
xeHust. OCHOBHBIE TIOKA3aTeNI IPOYHOCTH U TUIACTUYHOCTH, BBISIBIISIEMBIC TIPH CTaTUYECKUX HCIIBI-
TaHusAX. TBepaOCTb. MeToAbl M3MepeHHs TBEPIOCTH U 00JIacTH MX MpUMeHeHus. [luHamuueckue
UCITBITAHUS] METAIJIOB M UCTIBITAHUS TP TIEPEMEHHBIX Harpy3kax. [[puHImnuansaeie cxemol. Y nap-
Hasl BA3KOCTb, YCTAJIOCTh, IIPE/IeN BEIHOCIUBOCTH.

1.3 Ilpoyecc kpucmanniusayuu u ¢hazosvle npespawyeHus 8 Cniasax

[Tpouecc xpucrammzanuu. ennputHas nukBauusg. CrnaB. OCHOBHBIE THIIBI CIIJIABOB.
JluarpamMma cOCTOSIHMSI. METOAMKa MOCTPOCHHSI TUarpaMM COCTOSIHUSI Ha mpuMmepe cruiaBa Pb-
Sb. TIpaBuno orpeskos. JlukBarus. ®a3oBbie npeBpaiieHus B cuctemMax Sn-Zn, Cu-Ni, Cu-Ag.
CXeMBblI CTPYKTYD.

1.4 OcHosHble munsi Ouazpamm cocmosHusl

JmarpaMmBbl COCTOSIHUS CIIJIaBa, KOMIIOHEHTHI KOTOPOTO B TBEPIOM COCTOSTHHUH HEPACTBO-
pHMBI, 00pa3yIOT MEXaHUUYECKHE CMECH CBOUX MPAKTHYECKH YMCThIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMma COCTOSIHHS CIUIaBa, KOMIOHEHTHI KOTOPOT0 HEOTPaHUYEHHO PACTBOPUMEBI IPYT B ApyTre
(Cu-Ni). InarpaMmMa COCTOSTHHSI CILUIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yroT YCTOHYHBOE XUMH-
yeckoe coenunerune (Mg-Ca). JlmarpamMma COCTOSIHUS CIIJIAaBOB U3 JIBYX KOMIIOHEHTOB OTpaHU-
YeHO PaCTBOPUMBIX B TBepaoM coctostuuu (Cu-Ag, Al-Cu).

1.5 Jluaepamma sncenezo yemenmum

Huarpamma Fe-FesC. Trepasie da3el cuctemsl Fe-FesC. ®a3oBble mpeBpaliieHus B ciijia-
Bax Fe-Fe;C. [IpuHnunuanbsHble CXeMbl MUKPOCTPYKTYP JKEJIe30yTIIepOAUCTHIX CIIJIaBOB.

Pazoen 2. Ocnosvt mepmuueckoii 06padomKku u NOGEPXHOCMHO20 YRPOUHEHUS

2.1. OcHogbl mepmuueckoii 06pabomku

Tepmuueckas 06padboTka. OcHoBHBIE MapameTpbl pexkuma TO. ObmenpuHsTHIE 0003HaYe-
HUS Ha quarpamMe coctosHus. Ctaaumu pacnazia aycreHuTa. J[narpamMmma TepMOKHHETHUYECKOTO
pacrmaza ayCTeHHWTa U MpeBpalieHuil ayctennTa. [IpeBpaimieHus aycTeHuTa Mpyu pa3IudHbIX CKO-
pocTsax oxnaxzaeHus. OcodbeHHocTH U Py3HnoHHOTO, 6e311Up(Py3MOHHOTO U CMEIIAHHOTO Tpe-
BpAIICHHS AyCTEHUTA TIPU PA3ITUIHBIX CKOPOCTIX OoxXJaxaeHus. CTpYKTyphI, 00pa3yrommecs mpu
Pa3JIMYHBIX CKOPOCTAX OXJIAXKIACHUS.

2.2 3akanxka u omnyck cmanu

MapreHcutHoe TpeBpalieHue. 3akanka. Kpurhdeckas CKOpOCTh 3aKalKu. 3akajluBae-
MocTh. [IpokamuBaemMocTs. BriusiHIe comepkaHust yriepo/ia B CTalsIX Ha TBEPJAOCTh MAPTCHCHUTA.
3akanka u ee Buabl. OOpabOTKa X0JI0/I0M, €€ Ha3HAaUeHue U 00JacTh npuMeHeHus. OTIycK, ero
Bubl. HazHaueHne Kakj0ro BUIa OTITyCKA.

2.3 Xumuko-mepmuyeckas oopabomxa. Ilosepxnocmuas 3axanka

Xumuko-repmudeckas o0padotka cramu. [Iponeccst XTO. @axropsl, Baustomue Ha Auddy-
3MI0 TIPM XMMHUKO-TepMHUecKoi oOpabotke. Llemenrtamnus cramu. Tepmuueckas oOpaboTka 11eMeH-
TOBAHHBIX CTaJICH. A30THPOBaHIE H HUTPOIIEMEHTAIHs cTai. [[oBepXHOCTHAS 3aKajKa CTalTH.

2.4 Omorcue u Hopmanuzayus cmanu

Omxur. Buael oTxura u ux HazHauenue. Hopmanuzanus, ee uemnmu.



Pazoen 3. Koncmpykuyuonnsie memanivt u Cniagwl

3.1 Cmanu

Knaccugukanus yriaepoaucTsix craieil. MapKupoBKa KOHCTPYKIIMOHHBIX U HHCTPYMEH-
TaJbHBIX YIIIEPOJUCTBIX CTaliell. YTIepoaucThie CTajdl OOBIKHOBEHHOI'O KauecTBa, YIJIEpOJIH-
CTBIE KOHCTPYKIIMOHHBIE KayeCTBEHHBIC CTaJM, aBTOMATHBIC CTaJlM — MapKHpPOBKa M 00JacTH
npuMeHeHus. BinsiHue yriepoaa Ha CTPYKTYpPY U CBOMCTBa ctajiei. JlerupoBanue cranieil, Biu-
staue Jgerupyomux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBolicTBa cTajneit. Map-
KUpOBKa U KJlacCU(UKaIUs JeTHPOBaHHbIX cTajiei. LleMeHTyemble U yiaydliaeMble JIETHPOBaH-
Hble cTanu. Koppo3HMOHHOCTOHKHE JIerMpOBaHHBIE CTajH. JIerMpoBaHHbBIE CTad C OCOOBIMHU
cBoiictBamu. [IpyXuHHBIE U IAPUKOMOIIUITHUKOBBIE CTAJIH.

3.2 Yyeynwi

benbie, oTOeneHHbIe U cepble UyTYHBI, UX CTPYKTYypa. MapkupoBKka cepbix 4yryHoB. Obia-
CTH IIPUMEHEHUS CEPBIX, BBICOKOIPOUHBIX U KOBKUX UYT'YHOB.

3.3 Meow u cniagul Ha ee ocHoge

MapkupoBKa TUTEHHBIX U 1e()OpMUPYEMBIX JIaTyHEH, 00JacTh IpuMeHeHus1. Bimsinue co-
Jep>KaHus [IMHKA Ha (a30BbI COCTAB U MEXaHWYECKUE CBOWCTBA JIaTyHell. MapKupoBKa TUTEH-
HBIX U AeopMupyeMbIX OpoH3, 00JIaCTH TPUMEHEHUS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupyromuit snement». JlepopMupyeMbie aarOMUHUCBBIC CILIABbI, HE
YIPOYHSEMbIE TepMHUECKOi 00paboTkoi. [edopMupyeMble aTtOMUHUEBBIE CILIABHI, YIIPOUHSsE-
Mble TepMu4eckoil o0paOoTkoil. JIuTeliHble antOMUHHEBBIE CIUIaBbl. MapKUpoBKH, 00acTu
MPUMEHEHUS, TPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIbL

4.1 Cmpykmypa u ceoticmea mMmamepuaios

Knaccugukanus HeMeTalIM4ecKuX MaTepHalioB MO MPOUCXOXIeHHI0. CTpyKTypa, CBOM-
CTBa U KJIaccu(UKAIHS TOJTMMEPOB

4.2 llnacmmaccol

[Tonyuenne mnactmacc. [lonmumepusamms. [lomukonaeHcanus HasHadeHne w1 MexaHH3M
neiictBus 100aBOK. JIocTOMHCTBA M HEOCTAaTKU IUIacTMacc. TepMOIIaCTUYHbIE U TEpMOpeak-
THUBHBIE MIacTMacchl. [ImacTMaccehl ¢ HanoaHUTENAMU ["a30HaNIOIHEHHBIE TIIACTMACCHI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tony4yeHue pe3uH, UX CTPYKTypa U cBoiicTBa. Buabl kaydyKoB, UX CIIOCOOBI MOTYYEHUS U
obOnactu npumeHeHHs. J[00aBkM B pe3uHbl M MX (PyHKUIMOHaTbHOE Ha3zHaueHue. CTeKIo, ero
CTpOEHUE, CBOICTBA M CITOCOOBI MosTyueHus. Buasl crekon u ux 001acTu NpUMEHEHUS

4.4 Komnosuyuonnvie mamepuannl

Komno3uimonHslii Matepuan U ero KoOMHoHEHThl CrocoObl MOJy4YeHHs KOMIIO3UTOB.
Komno3unmonHbsle MaTepuasl ¢ HyJlIb-MEPHBIMU HAIMOJIHUTEISIMH, C OTHOMEPHBIMH HAIOJIHUTE-
JSIMUA U C ABYXMEPHBIMU HanoidHUTENsIMU. CrieueHHbI amOMUHHUEBBIN nopomok. Kommnosuiu-
OHHbIE MaTepuajbl Ha HEMETAIINYEeCKONH OCHOBE. CTEKJIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
JIO0KHUTBI. OpraHoBOJIOKHUTHI. Kepamuieckre KOMIIO3UIIMOHHbBIE MATEPUAIIBI.

Pa3zoen 5. Ocnoevl mexnon02uu KOHCMPYKUYUOHHBIX MAMEPUATIOE

5.1 OcHogvl tumetinozo npoussodcmaa

TexHonorust moyiyueHus: OTJAMBKUA B MECYAHO-TJIMHUCTON (hopme (JIuThe B pa3oBbie op-
MBI), CX€Ma, OCHAcTKa. DOPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTUS MOIYyYEHHS OTIIMBOK B
0005104KOBBIX (popmax. TeXHOJIOTHs MONY4YEeHUS OTIMBOM METOJIOM JIUThs MO BBIIUIABIIAEMbBIM
MojensiM. TeXHOJIOTUs INThsI KOKHITb. M3roToBIeHNE OTIUBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasieruem

[TnacTuuHOCTB. 3aKOH MOCTOSHCTBA 0ObeMa. [loHATHS HaKIIel, BO3BpAT U PeKpUCTAILIN3a-
nusi. XoJjoaHas u ropsiuas gegopmarun. [IpokaTka u ee ocHOBHbIE ciocoObl. Buabl mpoduiabHo-
ro npokara. Buner kanubpos. bitomsl u cisa6s1. [IpeccoBanue. CynHOCTb nmpolecca U ero oTiau-
yuTeNnbHble 0cOOeHHOCTH. CXeMbl MpsiMoro M oOpaTtHoro npeccoBanus. [Ipomykius npeccoBa-
HUs. JIOCTOMHCTBA M HEAOCTaTKU MeToaa. Bonodyenue. CymHOCTb, cXemMa, 0COOEHHOCTH U MPO-
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nyknus nponecca. Koska. CyImHOCTb Iiponiecca M €ro OTJIM4YMe OT npeccoBanus. Onepanuu cBo-
601011 KOBKH. [locTronHcTBa 1 HepocTaTku. OOBEeMHasl IITaMIIOBKA M IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npouzeoocmeda

Capka. Meronpl CBapKku IUIaBJICHHEM U JaBJICHHEM. XHMHU3M U MEXaHHM3M IPOIECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpyxkuus snexrpona ais PJIC. Boibop anexrpona.
Tunsl cBapHBIX coeMHEHUH. ["a30Bast cBapka U pe3ka MeTaioB. DJIEKTPOKOHTAKTHAs CBapKa, ee
CYIIHOCTb U BUJBL. Perynupyronme napaMmerpsl 3T0M cBapku. l'a3oBas cBapka. Mcnosb3yemslie
ra3pl U CBapO4yHbIe MaTepuajbl, 000pyI0BaHUE. Y CTPONUCTBO ra30CBapOUYHON Tpeniku. TexHomo-
rUs IpoLecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pesaka. [lonyaBromMmatuyeckas 1 aBTOMaTH-
yeckasi 1yropas cBapka moJi cioeMm Quitoca. Jlyropasi cBapka B aTMoc(epe 3alUTHBIX razax.

5.4 Ocnogvl 06pabomku pesanuem

Pexumbl pezaHus U 1IEpOXOBATOCTh MOBEPXHOCTU. BiusiHue pe:xuMoB pe3aHus Ha 1Iepo-
Xx0BaTtocTb. OCHOBHBIE OIEpAllMM TOYEHHSA. THUIBI TOKApHBIX PE3LOB MO TEXHOJOTMYECKOMY
HA3HAYCHUIO M OINepaly HUMHU BhIMONHsIeMble. CBepieHHE, 3eHKEpOBAaHUE, pa3BEepPTHIBAHUE.
DneMeHThl pexkuMoB pesanus. [IporsruBanue. CxeMbl 00paOOTKM 3aroTOBOK Ha MPOTSKHBIX
CTaHKax C dJIeMEHTaMH pexuMoB pezanus. DpesepoBanue. CxeMbl 00pabOTKM 3arOTOBOK Ha
(bpe3epHBIX CTaHKaX ¢ JIEMEHTaMH PeXUMOB pe3anus. Turel Gppe3 u moBepxHOCTH UMU 00pada-
TeiBaemble. [Inudobanre. OCHOBHBIE cXeMbl NUTU(POBAHUS. DIEMEHTHI PEXUMOB pe3aHUs MPU
nuToBaHuU. XOHUHTOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HaueHue. CynepGuHUIIMPOBAaHUE: CXeMa,
CYIIHOCTh M HazHadyeHue. llomupoBanue, abpa3uMBHO-KUAKOCTHAS OTAENKA, IPUTHPKA - CYIHO-
CTH 3THX 00pabOTOK, X HazHaueHHe U paznuune. CriocoObl Hape3aHHus Pe3bObI

5.3. Tembl u popMbI 3aHATHII CEMUHAPCKOTO THUIIA

Y4eOHBIM IIaHOM IO JAUCHUIITIMHE IPEAYCMOTPCHBIL J'Ia60paTOpHLIC 3aHATHA.

Ne HaunmMenoBanue pazaena JUCIUILTAHBI (MOIYJIS), ®dopma npoBeIeHU Tpynoemkocts, yac
- TE€Ma 3aHATUSA 3aHTUSA ouHas 32049HAs
1 Paznen 1 OcHoBBI cTpoeHMs U cBOMCTBA MeTaluioB | JlaboparopHas 4 05
(rema: 1.1. MexaHnyeckue cBoiicTBa. TBEpIOCTD) pabota ’
Paznen 1 OcHOBBI CTpOEHUS M CBOMCTBA METAJIIOB
. JlaboparopHas
2 (Tema: 1.2. JluarpaMMBbl COCTOSIHUS TBOMHBIX 4 0,5
pabora
CIIAaBOB)
3 | Pazgen 2. OCHOBBI TepMUYECKOH 00pabOTKH 1
JlaGoparopHas
MOBEPXHOCTHOTO ynpouHeHus (Tema: 2.1. OCHOBBI AGoTa 4 1
TEPMHUECKON 00pabOTKM) p
4 | Paznen 2. OCHOBBI TepMUYECKOI 00pabOTKH 1
MOBEPXHOCTHOTO ynpouyHeHus (Tema: 2.2. OCHOB- JlabopaTopHas 4 1
HbI€ BUJIbI TEPMUYECKOI 00pabOTKU U MOBEPX- pabota
HOCTHOTO YITPOYHEHHS])
5 | Pazgen 3. KoOHCTpYKIIMOHHBIE METAJIJIBI U CIIJIaBBI TaGopaTopHas
(trema: 3.1. CTpyKTypa U CBOMCTBA KEJI€30yTIIe- EGOTE 4 1
POJMCTHIX CIIJIABOB) P
6 | Pazgmen 5. OCHOBBI TEXHOJIOTHH KOHCTPYKIIMOH-
JlaGoparopHas
HBIX MaTepuanoB (Tema: 5.1. TexHnonorus mony- aGoTa 4 1
YEHHs OTJIMBOK B NECYAHO-TIMHUCTBIX Popmax) P
7 | Pazgen 5. OCHOBBI TEXHOJIOTMH KOHCTPYKIIMOH-
JlaGoparopHas
HBIX MaTepuasoB (Tema: 5.2. BiusHue pexumMon aGoTa 4 1
pe3aHus Ha MEPOXOBATOCTh IPHU TOUECHUN) P
8 Paznen 5. OCHOBBI TEXHOJIOTUHA KOHCTPYKIIUOH-
JlabGopaTopHas
HBIX MaTepuanoB (Tema: 5.3. OCHOBBI CBAPOYHOTO AGoTa 4 2
MIPOM3BOJICTBA) p
Hroro: 32 8
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5.4. leTanu3anusi CaMOCTOATEJbLHOH padoThI

HanmMenoBaHnue pazaena JUCHUILIMHEBL . Tpynoemkocts, yac
Ne Bun camocTosTenbHOM paboThL
(Momyst) OYHas 3a04Hast
1. | Paznmen 1. OCHOBBI CTpOEHUS U [ToaroroBka K TECTUPOBAHUIO,
CBOIMCTBA METAJJIOB MOATOTOBKA K JIa0OpaTOpHOU pa- 6 14
00Te 1 3aIKUTa OTYCTHBIX MaTe-
puajoB
2. | Pazgen 2. OCHOBBI TEPMUYECKOMN [ToaroroBka K TECTUPOBAHUIO,
00pabOTKH ¥ MOBEPXHOCTHOTO MOATOTOBKA K JIA0OpaTOpPHOU pa- 12 18
YIPOUYHEHUS 00Te 1 3aInTa OTYCTHBIX MaTe-
puajIoB
3. | Pazgen 3. KoHCcTpyKIIMOHHBIS [ToaroroBka K TECTUPOBAHUIO,
METaJUIbl ¥ CIUIABBI MOATOTOBKA K JIA0OpaTOPHOU pa- 12 14
00Te 1 3aIKUTa OTYCTHBIX MaTe-
pHUajIoB
4. | Pasnen 4. Hemeraiumnueckue u
[ToaroroBka K TECTUPOBAHHIO 8 16
KOMITO3UITMOHHBIE MAaTEPUAIBI
5. | Pazgen 5. OcHOBBI TEXHOIOTHH [TonroroBka K TECTUPOBAHUIO,
KOHCTPYKLIMOHHBIX MaTepHalIOB MOATOTOBKA K JIA0OpAaTOPHOU pa- 18 30
00Te 1 3aIKUTa OTYCTHBIX MaTe-
pHUajIoB
6. | [loxroroBka K MpOMEKYTOYHOM N3yuyenune NeKIHOHHOTO MaTepu-
aTTecTaluu aJia, IMTepaTypHbIX KICTOYHUKOB B | 3,75 3,75
COOTBETCTBUU C TEMATUKOU
Hroro: 59,75 95,75
6. Ilepevyennb yueOHO-MeTOANYECKOI0 0O0ecneYeHHs M0 JMCUUILIHHE
OcHoBHasi U JONOJIHUTE/ILHAS JIUTEPaTypa
No ABTOp, HAUMEHOBAHNE D IIpumeuanue
HaHus
Ocnosnasn tumepamypa
1 | l'anumos, D.P. CoBpemeHHBIE KOHCTPYKIIMOHHBIE MaTe-
pHanbl A1 MAallMHOCTpPOeHus: yueOHoe mocodue / O.P.
lanumos, AJL. A6nynnuH. — 2-e usgd., crep. — CaHKT- IlonHOTEKCTOBEII
[TerepOypr: Jlawp, 2019. — 268 c¢. — ISBN 978-5-8114- 2019 JOCTYTI TIPH BXOJIE
4578-3.—  TekcT:  dNEKTpPOHHBIN //  DJIEKTPOHHO- I10 JIOTUHY U TIapo-
omOnmmoreunass cucrema «Jlamp»: [canT]. — URL: T0*
https://e.lanbook.com/book/122184 — Pexum poctyna:
JUIs1 aBTOPHU3. TOJIb30BATEIEH.
2 | ComnueB, IO.II. MarepuanoBenenue: y4eOHUK /
IO.I1. Connues, E.N. Ilpsaxun; nmox pen. FO.I1. Connire- HoNHOTeKCTOBLLH
Ba. — 7-e u3a. — Cankr-IlerepOypr: Xumunznat, 2020. —
784 c.. wn. — Pexum pocryma: mo mommucke. — | 2020 JOCTYIT TIPH BXOAC
URL: https://biblioclub.ru/index.php?page=book&id=59 110 JIOTHHY H T1apo-
9263 — ISBN 978-5-93808-345-6. — TeKCT: 2J1EKTPOH- o
HBIN.
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https://e.lanbook.com/book/122184
https://biblioclub.ru/index.php?page=book&id=599263
https://biblioclub.ru/index.php?page=book&id=599263

T'on us-

No ABTOp, HAUMEHOBAHUE e IIpumeuanue

3 | Comuues, FO.II. MatepuanoBeneHue: NPUMEHEHUE |
BeIOOp MmatepuanioB / FO.I1. Comxnnes, E.W. bopsenko, o /HOTeKCTOBLL
C.A. Bonorxanuna. — Cankr-IlerepOypr: Xumuszar,
2020. — 200 c. : un. — Pexxum pocryna: no noamnucke. — | 2020 AOCTYIT IPH BXOAC
URL: https://biblioclub.ru/index.php?page=book&id=10 1O JIOTHEY 1 Hapo-
2722 — ISBN 978-5-9388-361-5. — TekcT: 3JIeKTpOH- o
HBIM.

4 | 3emckos, I0.I1. MarepuanoBenenue: yaeoHoe mocodue /
IO.I1. 3emckoB. — Cankrt-IlerepOypr: Jlanb, 2019. — 188 [ToTHOTEKCTOBBIM
c. — ISBN 978-5-8114-3392-6. — Tekcr: a5eKTpoHHbIH // 2019 JOCTYTI TIPU BXOJIE
DneKTpoHHO-OnOIroTeuHas cucrema «Jlaub»: [calT]. — T10 JIOTUHY U Mapo-
URL: https://e.lanbook.com/book/113910 — Pexum mo- mo*
CTyIa: AJIs aBTOPU3. MOJIb30BATENCH.

Jlonoanumensnasn aumepamyp

5 | dpun, M.E. TexHomoruss KOHCTPYKIIMOHHBIX MaTepua-
JIOB U MaTepuasioBeaeHue [TekcT]: yueOHuK 1)1 By30B /
M.E. Hpuu, M.A. MockaneB. - MockBa: Beiciias miko- 1930 177 53,
na, 1990. - 447 c.

6 | MBanoB, H.b. OcHOBBI TEXHOJIOTHH HOBBIX MaTepUasoB /
H.b. IBanoB; MuHucTEepCcTBO 00pa3oBaHusl M HAyKH
Poccun, ®enepanbHoe TrocyaapCcTBEHHOE OIOIKETHOE
o0pa3zoBaTenbHOE €XKJICHHE BBICIIETO Mpodeccuo- .
HaJF'I)LHOFO o6pa301$1p1/1;1 «Kazauckuii HauHI:())H?lnLHHﬁ Hommorexcroneri
MCCIIEIOBATENILCKUI TEXHOJIOTHUECKUI yHUBepcuTeT». — | 2014 FIOCTYIT TIPH BXOJE
Kazanw: U3marenscteo KHUTY, 2014. — 155 c.: Tab6mx., o HOFHHY*H f1apo-
rpad., ui., cxemMbl — PexuM gocTymna: mo MOAMHUCKE. — o
URL.: http://biblioclub.ru/index.php?page=book&id=428
026 — bubnworp. B xH. — ISBN 978-5-7882-1682-9. —
TekceT: DJIEKTPOHHBIN.

7 | Moucees, O.H. [Ipaktukym no aucuuninuse «Marepua-
noBefieHUE. TexXHOJIOrHsl KOHCTPYKLHMOHHBIX MaTepua-
noB»: B 2 4. : [16+] / O.H. Moucees, JL.IO. IlleBbipes,
I[LA. UBanoB; mox o6m. pen. O.H. MowuceeBa. — [TomHOTEKCTOBBIN
Mockga; bepnun: J{upext-Menua, 2019. — Y. 1. Mare- 2019 JOCTYII ITPH BXOJI€
puanoseaenue. — 150 c.: un., cxem., Tabn. — Pexxum 1o- IO JIOTUHY U Mapo-
cTyma: 1o TIOJIIUCKE. - mo*
URL.: http://biblioclub.ru/index.php?page=book&id=566
845 — ISBN  978-5-4499-0366-2. -  DOI
10.23681/566845. — TekcCT: AIIEKTPOHHBIH.

8 | Tapacos, B.JI. MaTepuasoBe/ieHUe U TEXHOJIOTHS KOH-
CTPYKIIMOHHBIX MarepruaioB: yueOHuk / B.JI. Tapacos. — .
2-5 ymn. — Mocksa: llz/IFTY nqu H.D. BayMaHa,pzoos. - HonworekcTosbiit
272 c. — ISBN 5-8135-0132-0. — Texer: onektpounsiit // | 2005 | AOCTYT HPH BXOIe

DneKkTpoHHO-OnbmoTeunas cucrema «Jlaub»: [calT]. —
URL: https://e.lanbook.com/book/104774 — Pexum no-
CTyTIa: JUIT aBTOPH3. TTOJIb30BATEIICH.

110 JIOTHHY U TIapo-
0¥
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http://biblioclub.ru/index.php?page=book&id=428026
http://biblioclub.ru/index.php?page=book&id=428026
http://biblioclub.ru/index.php?page=book&id=566845
http://biblioclub.ru/index.php?page=book&id=566845
https://e.lanbook.com/book/104774

T'on us-

No ABTOp, HAUMEHOBAHUE IIpumeuanue
TaHWUS
9 | IlepeBeptoB, B.II. TexHomoruu KOHCTPYKIIMOHHBIX Ma-
TepuaioB. yueoHoe nmocodbue / B.I1. IlepeBeproB. — Ca- .
[ToHOTEKCTOBBIN

Mmapa: CamI'VIIC, [6. r.]. — Yactp 1: CBapodHbIe TEXHO-
nmorun — 2013. — 120 c¢. — Tekct: anexkTponnsiii // Jlanp: | 2013
3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

JIOCTYH IIPU BXOJE
10 JIOTUHY U Mapo-

https://e.lanbook.com/book/13034 — Pexwum pocryma: o™
JUIsl aBTOPHU3. M0JIb30BATEIIEH.
10 | IlepeseptoB, B.I1. TexHomornM KOHCTPYKIIMOHHBIX Ma-
TepuaioB: yueOHoe mocooue / B.I1. IlepeBepToB. — 2-¢
u3a., nepepad. u jpon. — Camapa: CamI'YIIC, [6. 1.]. — o HOTeKCTOBLL

Yacte 2: JIuteliHas 1 nMopoiikoBasi TeXHoJoruu. Jlazep-
JIOCTYII TIPU BXOJI€

HBIC TEXHOJIOTMU 00pabOTKM MatepuaioB pe3anuem — | 2018

. 110 JIOTHHY U TIapo-
2018. — 192 c.— Tekcr: anekTpoHHbIH // JlaHb: 37eK- o
TPOHHO-OMOIHOTEeYHAs cucTema. — URL:

https://e.lanbook.com/book/130452 — Pexum poctyna:
JUIs1 aBTOPHU3. M0JIb30BATEIIEH.
11 | Meramnosencare [Tekcr]: ydebHoe mocobue /
b.A. Ilotexun; YpanbCkuii roCyJ1apCTBEHHBIN JIECOTEX-
HUYeCKud yHuBepcuteT. — EkarepunOypr: YIJITY, | 2019 6 9K3.
2019. — 99 c.: mn., uB. wi. — buOmmorp.: c. 87. —
ISBN 978-5-94984-707-7
12 | MarepuanoBeneuue [TekcT]: MeTonm. yka3aHHs K BbI-
MOJIHEHUIO J1a0. padoT 1o yueOHou aucuurinHe «Mare-
pHaJOBEICHUE M TEXHOJOIHsI KOHCTPYKL. MaTepuanon
/ B.A.Tlorexun [u nap.]; Ypan. roc. JIecoTexH. YH-T,
Kad. rexnonorun meramios. — ExkarepunOypr: YIJITY,
2010. — 40 c.
13 | TexHONOTHSI KOHCTPYKIIMOHHBIX MaTE€PUATIOB U MaTepH-
aJIOBEJICHME: METOJ. yKa3aHus K Jiad. paboTaMm 1o pas-
neny  «OOpabotka  meramioB  pesanuem» /| 2007 29 k3.
Bb.A. llotexun [u ap.]; Ypana. roc. J€COTeXH. YH-T. —
ExatepunOypr: [VIJITVY], 2007. — 28 c.
14 | Pazpa®oTka TeXHOJIOTUH MOJy4YEHHsI OTIUBOK B I1ecya-
HO-TJIMHUCTBIX (opMax [TekcT]: MeTo. yKas. 1Jis Bbl-
MOJTHEHHUS TIPAKT. pabOTHI MO Y4eOHON AUCIUIUINHE
«TexXHOIOTHSI KOHCTPYKITMOHHBIX MAaTEPUAIIOB IS
CTYJCHTOB OYHO 1 3a04HOM hopm 0byuenus. / H.K.
Jxemunes, B.B. Mmommn; Ypain. roc. J€COTeXH. yH-T,
Kad. rexnonoruu meramnos. — Ekarepun0Oypr: YIJITY,
2012. — 24 c.
15 | TexHONMOTHS KOHCTPYKIIMOHHBIX MaTepPHaIOB: METO/.
yKa3aHHUs 110 BBIIOJIHEHUIO Ja0. ¥ MpakT. paboT Mo auc-
nuruHe «Marepuanoenenue u TKM»y / H.C. Yepem- 2007 90 k3.
ubix, B.B. Umrommn, B.A. Tlotexun; Ypain. roc. neco-
TexH. yH-T. — ExatepunOypr: YI'JITY, 2007. —41 c.

2010 100 sk3.

2012 65 7K3.

*- TIpeskJie YeM MPONTH MO CCBUIKE, HEOOXOUMO BOUTH B CHCTEMY

DOYyHKIIMOHUPOBAHUE AJICKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeqn-
BaCTCA COOTBCTCTBYIOIIMMU CPEACTBAMU I/IHq)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHI:IX TEXHOJIOTHH.
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DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMbI
Kaxxnprit oOyuaromuiics obecriedeH JTOCTYIOM K DJIEKTPOHHON OMOJIMOTEYHOUM CUCTEME
YITY (http://lib.usfeu.ru/ ), 9BC U3snarensctBa Jlans http://e.lanbook.com/ , 3bC Yuusepcu-
TeTcKast Oubmmoreka omnain http://biblioclub.ru/ , comepxamux u3gaHus MO0 OCHOBHBIM HM3ydYae-
MBIM JUCHUIIMHAM ¥ C(OPMHUPOBAHHBIX [0 COTJIACOBAHUIO C MPABOOOIAAATEIAMU Y4eOHOW H
y4eOHO-METOINICCKOM JTUTEPATYPBHI.

CnpaBouHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cucteMa «Kouncynbrant [Lmrocy.
2. NudopmannonHo-mnpaBoBoii moprain I'apant. Pexxum gocrtyma: http://www.garant.ru/
3. ba3a nannbix Scopus komnanuu ElsevierB.V. https://www.scopus.com/
4. TOCT Dxkcnepr. Equnas 6a3za 'OCTos P® (http://gostexpert.ru/ ).

I[Ipodeccuonanbubie 6a3bl JAHHBIX

1. lndopmarnmoHHble CUCTEMBbI, OAHKU JJAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpelibl
U IIPUPOJONOIb30BaHus — Pexum nocryna: http://MuHIpupoasipo.pd

2. NuadopmanmnoHHas cHUCTEMA «TEXHOPMATHUB». — Pexum Jocryna:
https://www.technormativ.ru/ ;

3. HayuHnas snextpoHHas 6ubnmnoteka elibrary. — Pesxxum pocryma: http://elibrary.ru/ .

4. Tlporpammsl 1151 3kosioroB ECOReport. — Pesxxum mocryna: http://ecoreport.ru/ ;

5. Undopmanuonnsie cucremsl «buopasHoodbpasue Poccum». — Pexum pocryna:
http://www.zin.ru/BioDiv/

HopMaTuBHO-IpaBOBbIE AKThI

1. I'paxnanckuii kogexc Poccuiickoit @enepannu ot 30 HOs10ps 1994 roga N 51-03. —
Pexxum noctyma: https://base.garant.ru/10164072/

2. ®enepanbHbii 3ak0H «O 3ammTe npas motpedurenein» ot 07.02.1992 N 2300-1 (pen.
ot 08.12.2020). — Pexxum nocryna:
https://normativ.kontur.ru/document?moduleld=1&documentld=387321

3. ®enepanbHblii 3ak0H «O06 oOecrieyeHUH eAMHCTBA U3MepeHuit» ot 26.06.2008 N 102-
@3. — Pexxum nmoctyna: https://normativ.kontur.ru/document?moduleld=1&documentld=352369

4. ®enepanbHblil 3aK0H «O TEXHUYECKOM perynupoBaHun» ot 27.12.2002 N 184-P3. —
Pesxxum nmoctyna: https://normativ.kontur.ru/document?moduleld=1&documentld=383886

5. ®enepanbHblii 3ak0H «O06 nHGOpMannu, HHOOPMAITMOHHBIX TEXHOJIOTHIX U O 3alllUTe
uHpopmarum» ot 27.07.2006 N 149-03. — Pexxum pocryna:
https://normativ.kontur.ru/document?moduleld=1&documentld=383887

7. ®OHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS POMEKYTOYHOM aTTecTalMU 00y4al0 M X-
¢l 10 JUCHUILINHE

7.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHHEM 3TanoB X (POPMHPOBaHHs B IIpoLecce 0CBoe-
HHs 00pa3oBaTeIbHOM NPOrPaMMBbl

dopMupyemMble KOMIETEHIIUN Bun u popma koHTpOIIS
OIIK-2. Criocoben wucmonb3oBaTh MaremaTnue- | [IpoMe:kyTOYHBbII KOHTPOJIb: BOTIPOCH
cKkue, ¢pusnyeckue, (PpU3UKO-XUMUYECKHE, XUMU- | U 3a/I1aHUA K 3a4eTy
YecKre METOJbl Uil pelieHus 3anau npodeccro- | Tekymmii KOHTPOJIb: TECTUPOBAHUE,
HaJLHOM JICSITEIIbBHOCTH 3amuTa Jab0paTOpHBIX padoT.
IIK-4. I'oToB 000CHOBBIBaTh CHM)KEHHUE KOJIOTH- | [IpoMeKYTOUHBINH KOHTPOJIb: BOIPOCHI
YeCKUX PHUCKOB IPU paACIIMPEHHUH, PEKOHCTPYK- | U 3a/aHUA K 3aUeTy
IIUU ¥ BHEJPEHUH HOBBIX HKOJIOTHUECKU Oe3omac- | Tekymmii KOHTPOJb: TECTUPOBAHUE,
HBIX, SHEPro- U pecypcocOeperaronmx TEXHOJI0- | 3alluTa JaOopaTOPHBIX padoT.
T'Mid ¥ 5KOOMO3aIIUTHOTO 000PYIOBAHUS
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7.2. Onucanue nokasaresieil 1 KpUTepHeB OLCHNBAHUS KOMIIETEHIMI HA Pa3/IMYHbBIX 3Ta-
nax ux (popmMupoBaHus, ONNUCAHHNE LKA OLICHUBAHUS

Kpurtepun oneHMBaHUsI YCTHOIO OTBETa HA BONPOCHI M 3aJaHMA 3a4yeTa (IPOMeEXKY-
TOYHBII KOHTPO.Ib, popmupoBanne komnerenuuii OIK-2, [TK-4)

3aumeno — NaH NOJIHBIN, pa3BEPHYTHI OTBET HAa MOCTABJIEHHBIA BOIIPOC, MOKA3aHA COBO-
KYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTe, JOKA3aTeIbHO PACKPBITHl OCHOBHBIE MOJIOKEHHS Te-
MBbI; B OTBETE MPOCIEKHUBACTCS YETKAsI CTPYKTYpPa, JIOTHYECKas MOCIEA0BATEIbHOCTD, OTPaXkKaro-
1asi CyIIHOCTh PACKpPBIBAEMBIX MOHSATHIA, TEOPUH, ABICHUNA. 3HaHHE 00 00BEKTE AEMOHCTPUPY-
eTcsi Ha (hOHE MOHMMAHUS €T0 B CUCTEME JAHHON HAyKH U MEXIUCUUIUITMHAPHBIX cBsi3eil. OTBET
U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh HA YTOUYHSIOIIHME BOIIPOCHI;

3aumeno — naH MOJHBIHM, pa3BEPHYTHIM OTBET Ha MOCTABJIIEHHBII BOIIPOC, IOKa3aHO YMEHUE
BBIJICJIUTh CYLIECTBEHHbBIE U HECYIIECTBEHHbIE MPU3HAKH, IPUYUHHO-CIIEICTBEHHbIE CBSA3H. OT-
BET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0KEH B TEpMUHAX HayKu. OJIHAKO JOIYIIEHbl HE3HA-
YUTEIbHBIE OMMOKU WM HEJOUYEThl, UCIIPABICHHBIE 00YYAIOIIMMCS C MOMOIIBI0 «HABOSIIINX)
BOIIPOCOB;

3aumeno — NaH HENOJHBIA OTBET, JOTUKA U MOCIEAOBATEIIbHOCTh U3JI0KEHUS UMEIOT CY-
IIIECTBEHHbIE HapylleHus. [{omymiensl rpyOble OlMOKHU MPU ONPEAETICHUU CYLTHOCTU PacKpbIBa-
€MBIX MOHATHH, TEOPHid, SIBICHUH, BCIIEICTBUE HETTIOHUMAaHKS 00YUYaAIOLIUMCS UX CYIIECTBEHHBIX
U HECYILLECTBEHHBIX IPU3HAKOB U CBs3€il. B O0TBETE OTCYTCTBYIOT BBIBOJABI. Y MEHHUE PACKPBITH
KOHKpETHBIC MPOsBICHUS 00OOIIEHHBIX 3HAHUI He MokazaHo. PeueBoe odopmienue Tpebdyer
HONPABOK, KOPPEKLIUY;

He 3aumeno — oOy4aromuics 1eMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB MPEAMETa,
HE yMEEeT JeNlaTh apryMEHTHUPOBAaHHBIE BBIBOJABI M IMPHUBOJIUTH IPHUMEpPHI, MOKa3bIBaeT ciaboe
BJIaJICHNE MOHOJIOTUYECKOM PEUbI0, HE BIal€eT TEPMUHOJIOTUEN, IPOSABIAET OTCYTCTBUE JIOTUY-
HOCTH U TOCJIE0BATENbHOCTH U3JI0KEHHUS, JIeNaeT OIMOKH, KOTOPble HE MOXKET UCIPABUTD, Jla-
K€ TIPU KOPPEKIIMH MPEroaaBaTeieM, OTKa3bIBA€TCs OTBEYATh HA 3aHATHH.

Kpurepun ouneHMBaHUsl BbINOJHEHHS] 3aJaHUH B TecTOBOW (popMe (TeKyluil KOH-
TpoJib, popmupoBanue komnerenumii OIK-2, ITK-4)

3aumeno — KOMMYECTBO MPaBUIIBLHBIX OTBETOB 51% u Goee;

He 3aumeno — xonn4ecTBO MpaBUIIbHBIX OTBETOB MeHee 51%

Kpurepun oneHuBaHus 3a1UTHI Ja0OpPaTOPHLIX PadoT (TeKymMii KOHTPOJb, (op-
muposanue komnerenuuii OIK-2, ITK-4):

3aumeno — BBHITIOTHEHBI BCE 3aJjaHUs, 00yUJaIOIMUICT YeTKO U 0e3 OImMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

3aumeno — BBHITIONHEHBI BCE 3aJjaHUs, 00yUJaroImuiicss 6e3 ¢ HeOOJbITUMHU OIMMMOKAMH OTBE-
THJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

3aumeno — BBITIOIHEHBI BCE 3a/laHUS C 3aMEYaHUSIMM, O0y4YaIOUIUIiCs OTBETUI Ha BCE KOH-
TPOJIbHBIE BOIPOCHI C 3aMEYAHUSMHU.

He 3aumeno — o0y4aromuiicsi He BBITOJIHUI UM BHIOIHIII HETIPABUIILHO 33JJaHUsI, OTBETHII
Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMH WM HE OTBETHUJI HAa KOHKPETHbIE BOTIPOCHI.

7.3. TunoBble KOHTPOJIbLHBIC 3a1aHUSI WM HHbIE MATePHAJIbl, HE00X0AMMBbIE VIS OLCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESTEIbHOCTH, XapPaKTePU3YOIIMX 3TAIbI
(popMHpOBaHHUSI KOMIIETCHIIHI B polecce OCBOCHHUsI 00Pa30BaTeJIbHON MPOrPaMMbl

KoHTpoJsbHbIE BONPOCHI M 321241 K 324eTy (IIPOMeKYTOYHbIN KOHTPOJIb)

[TpomexxyTouHasi aTTecTalys MO JUCIUILUIMHE COTJIAaCHO Y4eOHOMY IIJIaHy MPOBOJIUTCS B
dopme 3auera. buser BkitoyaeT B ceOst OIMH BOMPOC U3 TEOPETUUECKOM YacTH Kypca U 3a/I1aHHe.
[TepeueHb KOHTPOJIBHBIX BOIPOCOB U IPUMEPHBIC 3aJJaHUS TPUBEICHBI HIKE.
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KoHnTposabHbIe BOnpockl
1. OcHosbl cmpoenus u ceolcmea Memaiog

1. XapakrepHble IPU3HAKU arperaTHbIX COCTOSIHUM BelecTBa. OCHOBHBIE THUITbI KPUCTAILIU-
yeckux peuerok. [lommopdusm. Aunzorponus. Tekcrypa merayuia. Knaccuguxanus MmeTauios.

2. JledeKThI CTpOCHUS KPUCTALTMICCKUX Tell. ToueuHble, TMHEeHHBIE (JIMCIIOKAINHN) U TTOBEPX-
HOCTHbIE Jie(heKThl. IIoTHOCTh Auciokauii. BiausHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. Bnusinus 1e(heKToB KpUCTAJUIMYECKOHN pelIeTKH Ha MPOYHOCTh MeTasuioB. [ paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(hEKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJIMTOHU3ALMS) U PEKPUCTAIIN3ALINS.

5. Onucath npouecc Kpuctauimzauuu. JleHapuTHast TUKBaLMsL.

6. CBoiicTBa METAIIOB ¢ IpuMepamMu. MexaHnuueckue cBoicTBa MeTaJlsioB. OCHOBHBIE I10-
Ka3aTeJd IPOYHOCTHU U IUIACTUYHOCTH, BBISBIIIEMbIE IPU CTATUYECKUX UCIIBITAaHUSX. Jluarpamma
pacTsKEHUS.

7. TBepnocTb. MeToibl U3MEpEHNUs TBEPAOCTH U 00s1acTH UX npuMeHenus. [lpusectu
NPUHLMIIAATIBHBIE CXEMbI U3MEPEHHUS TBEPIOCTH.

8. /luHamMuyeckue UCTIBITAHUS METAJJIOB U UCIIBITAHUS IIPU MIEPEMEHHBIX Harpy3Kax.
[TpuHuMNManbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IPEIEN BHIHOCIUBOCTH.

9. CnnaB. OxapakTepru30BaTh OCHOBHBIE THUIIBI CIIIIABOB

10. lnarpamma coctostuusl. MeToinka OCTPOEHUsI JUarpaMM COCTOSIHUSI Ha IpUMeEpe
crutaBa Pb-Sb. TIpasuo orpeskos.

11. JluarpaMMBbl COCTOSIHUSA CIUIaBa, KOMIIOHEHTBI KOTOPOI'O B TBEPJIOM COCTOSIHUU Hepac-
TBOPUMBI, 00pa3yr0T MEXaHUYECKHE CMECH CBOUX MTPAKTHUECKU YUCTHIX 3e€peH (Harmpumep, Pb-
Sb, Sn-Zn). JlukBarus. Cxemsl cTpykTyp. Da3zoBbie mpeBpaiieHus B cucreme Sn-Zn.

12. luarpamma cOCTOSIHUS CILIaBa, KOMIIOHEHThI KOTOPOI'0 HEOTPAHUYEHHO PACTBOPUMBI
npyr B napyre (Hanpumep, Cu-Ni). dazoBsie npeBpamenus B cucreme Cu-Ni. JIukBamws B cu-
creme Cu-Ni

13. Jlnarpamma coCTOSIHUS CILJIaBa, KOMIIOHEHThI KOTOPOTo 00pa3yloT yCTONYNBOE XUMHU-
yeckoe coeuHeHue (Harpumep, Mg-Ca).

14. JlnarpaMmma COCTOSIHUS CILIABOB M3 ABYX KOMIIOHEHTOB OIPaHUYEHO PaCTBOPUMBIX B
TBepaoM coctosinuu (Hanpumep, Cu-Ag, Al-Cu). ®Paszossie npeBpariierus B cucteme Cu-Ag.
CXxeMBlI CTPYKTYP.

15. duarpamma Fe-Fe3C. TBepasie da3bl cucremsl Fe-FesC. ®@a3oBblie npeBpalieHus B
crutaBax Fe-FesC. IlpuHiunuanbHble cXeMbl MUKPOCTPYKTYD JKEJI€30yTIE€POIUCTHIX CIIIAaBOB.

2. OcHogbl mepmuueckoli 06pabomKu u NOGEPXHOCMHO20 YNPOYHEHUs

1. Tepmuueckas o6padoTka. OcHOBHBIE napameTpsl pexxuma TO. OOuienpuHsaThie 0003Ha-
YEeHMsI Ha AuarpamMMme cocTossHuA. [lepeuncinTe u 1aTe onpeaeneHuss OCHOBHBIM BUJIaM TEPMHU-
Yyeckoil 00paboTku

2. Craguu pacnaza aycTeHuTa. J[narpaMMa TEpMOKMHETUYECKOTO paclajia ayCTEHUTa U
npeBpalleHuii aycrenura. [IpeBpaiiienns aycTeHnuTa Npy pa3InyHbIX CKOPOCTSIX OXJIaKICHUS.

3. Ocobennoctu 1udpdy3noHHOr0, 6e311UPPY3MOHHOTO U CMEILIAHHOTO MPEBPAIICHUS
ayCTEHHUTA MPHU PA3IUYHBIX CKOPOCTAX oxyaxaeHus. CTpyKTypbl, 00pa3yromiuecs Ipy pa3ind-
HBIX CKOPOCTSIX OXJIa)KJICHUSI.

4. MapreHcuTHOE npeBpaienue. 3akanka. Kpuruaeckas CKOpOCTbh 3aKajaky. 3aKaluBae-
MocTb. [IpokanuBaemocTs. BiusiHue conepkaHus yriepoja B CTajsX Ha TBEPIOCTb MAPTEHCHUTA.

5. [lepeunciuTh OCHOBHBIE BUIBI TEPMUUYECKON 00paOOTKH CTayiel. 3aKaika U €€ BUJIBI.
O6paboTka X0J10/10M, €€ Ha3HauYEHUE U 00JIaCTh MPUMEHEHHUS.

6. OcHOBHBIE BUBI TEpMUYECKOM 00paboTku. OTHycK, ero Buasl. Haznauenue kaxaoro
BHJIA OTITyCKa.

7. OCHOBHBIE BUJIBI TEPMUUYECKON 00paboTKu. OTkuUT. BUabl oToKUTa M MX Ha3HAYCHHUE.
Hopmanuszanus, ee nenu.

8. Xumuko-tepmuueckast oopadotka cramu. [Iponeccer XTO. dakTopsl, BIuUstomue Ha
TG Py3uIo MpU XUMUKO-TEPMHUYECKON 00paboTke
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9. LlemenTauus cranu. Tepmudeckas 00pabOTKa IIEMEHTOBAHHBIX CTAJICH.

10. A30THpOBaHKME U HUTPOLIEMEHTAIIUS CTAJIH.

11. IloBepxHOCTHasI 3aKajiKa CTaJH.

3. Koncmpykyuonnole memasnvl u cniagl

1. Knaccudukamus yriaepoaucTeix cTaineil. MapkupoBka KOHCTPYKLIMOHHBIX M HHCTPY-
MEHTAJIBHBIX YIJIEPOAUCTBIX CTAJICH.

2. BrusiHue yriieposia Ha CBOMCTBA cTajeil. YTIIepoIuCThIe CTalI OOBIKHOBEHHOTO Kade-
CTBA, YIJIEPOAUCTbIE KOHCTPYKIMOHHBIE KAUECTBEHHBIEC CTaJIl, aBTOMAaTHbBIE CTAJIM — MAPKUPOBKA
¥ 00J1aCTH IPUMEHEHUSI.

3. JlerupoBaHue crajei, BiusHue jgerupyromumx anemeHToB (Cr, Ni, Si, Mn, Co, A1 V, W n
T.J1.) Ha CBOMCTBa cTasieil. MapKipoBKa U KiacCU(UKALUS JIETUPOBAHHBIX CTAJICH.

4. IleMeHTyeMBbIE U yIIy4IllaeMbI€ JJETUPOBAHHbIE CTaIN. KOPPO3MOHHOCTOMKHE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBaHHbI€ cTaIM ¢ 0COOBIMU CBOHCTBaMHU. IIpyKuHHBIE U IAPUKOTIOALIUITHUKO-
BbIE CTaJIHU.

6. beinble, oTOENICHHBIE U Cepble UYTYHbI, UX CTPYKTypa. MapKupoBKa CepbIX UyT'yHOB.

7. MapkupoBka uyyryHoB. O0s1acTu IPUMEHEHHUS CEPBIX, BHICOKOITPOYHBIX U KOBKMX YYT'YHOB.

8. XKapocroiikue u xapornpounbie ctanu. CriocoObl MOBBIIIECHUS KapOIIPOYHOCTH CTaJICH.

9. I'pymIibl HHCTPYMEHTAJIbHBIX MaTEPUAJIOB. YTJIEPOJUCTBIE U JIETUPOBAHHBIE HHCTPY-
MEHTAJIBHBIE CTAIM UX MAapPKUPOBKA, JOCTOMHCTBA U HEIOCTATKU

10. I'pynnbel HHCTpYMEHTAJIBHBIX MaTepUaioB. beIcTpopexyias cTaab U TBEp/bIE CIUIABBI
UX MAapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. M3H0CoCTOMKOCTD. I1yTH NOBBIIIEHNS H3HOCOCTOMKOCTH. [ pymnibl H3HOCOCTOMKMX
cTaJen.

12. U3HococTolikue ctanu: ctanb [ aaduibaa, KaBUTAIMOHHO-CTOWKHE CTAJH, TPadUTH3H-
POBAHHBIE CTAJIM, IIAPUKONIOAILINITHUKOBBIE CTAJIH.

13. MapkupoBKa JIUTEHHBIX U 1eHOpMUPYEMBIX JaTyHeH, 00aacTu npuMeHeHus. Biusnue
coJiepKaHus IIMHKA Ha (a30BbIil COCTaB M MEXaHWYECKHE CBOWCTBA JIaTYHEH.

14. MapkupoBKa JIUTEHHBIX U 1e(hOpMHUPYEMBIX OpOH3, 001aCTH TPUMEHEHHU .

15. duarpamma «Al-nerupyrommii anemenT». JlepopMupyemble aTtOMUHUEBbIE CILUIABbI, HE
yIPOYHsSEMbIE TEPMUUECKON 00pabOTKOM, MapKHUpOBKa, 00JACTH IPUMEHEHUS, IPUMEPBI.

16. Iuarpamma «Al-nerupyrommii anemeHT. Jlepopmupyembie aTtOMUHHEBbIE CIUIABI,
YIPOYHsSEMbIE TEPMUUECKON 00pabOTKOM, MApKUPOBKA, 00JIACTH MPUMEHEHUS, IPUMEPBI.

17. duarpamma «Al-nerupyromnmii anemenT». JIuteiiHble aTtOMUHUEBbIE CIUIaBbI, MapKH-
pOBKa, 00J1aCTH NPUMEHEHHUS, TPUMEPBHI.

4. Hememannuueckue u KOMRO3UYUOHHbLE MATEPUATb

1. Knaccudukanus HeMeTaJUIMUeCKUX MaTepralioB IO MpoucxoxkaeHuto. CTpykTypa u
cBoiicTBa nonuMepoB. Knaccudukanus noaumepos o GopmMe MakKpoMOJIEKYJIbI, IO TOJSPHOCTH,
1o (pa30BOMY COCTOSIHUIO, IO TMOBEJCHUIO MPY HarpeBaHUU.

2. IToryuenne mnactmacc. [lomumepuzanus. [lonukonnencanus HasHauenne u MexaHu3m
neiictBus 106aBok. [1macTmacchbl ¢ HalOJIHUTEISIMH.

3. TepmorulacTUYHBIE U TEPMOPEAKTHUBHBIE IJIACTMACCHI, IPUMEPHI U 00J1aCTH IPUMEHE-
HUSL.

4. IlonyyeHue pe3uH, UX CTPYKTypa U CBOMcTBA. Buibl kaydykoB, X cocoObl MOITydYeHHUs
U 00J1acTH TPUMEHEHUSI.

5. V3ompeHoBsId, OyTaAMeHOBBIN, KpEMHUHOPraHUYECKUI KaydyKd M Pe3UHBI H3TOTaBIIH-
BaeMbI€ U3 3TUX KayUyKOB.

6. IIpouiecc BynKkaHM3alU1, OCHOBHBIE BYJIKaHU3aTOPbl. OCHOBHBIE JOOABKU B PE3UHBI U
UX Ha3HAYCHHUE.

7. CTekiio, ero CTpOeHHe, CBOMCTBA U CITOCOOBI TTOTydeHus. BUIBI CTEKON U X 001acTh
IIPUMEHEHHUS

8. KoMno3unnoHHbIi MaTepua 1 ero KOMIoHeHThl CriocoObI MOTy4eHUs] KOMITO3UTOB.
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9. Kommno3uimonusie MaTepuabl ¢ HyJb-MEPHBIMU HAMIOJIHUTEISIMH, C OTHOMEPHBIMU
HAITOJIHUTEJIAMU U C IBYXMEPHBIMU HANOTHUTEIAMHU. CIIEYEHHBIN aIFOMUHUEBBII MOPOILIOK.

10. Kommo3unroHHbIe MaTepUalibl HAa HEeMETAITHYeCKOM ocHOBE. CTEKIIOBOJIOKHUTBL. YT-
J€BOJIOKHUTHL. BopoBosIoKHUTBL. OpraHoBoNOKHUTHL. KepaMuueckre KOMIO3ULIMOHHbIE MaTepH-
aJbl.

5. Ocnogbl mexnonocuu KOHCMPYKYUOHHBIX MAMEPUANos
5.1 OcHosbl tumetino2o npouzeoocmaa

1. JIutelinple cBoiicTBa Cru1aBoB. OCHOBHBIE JTUTEHHBIE CILIABBI.

2. TexHONOTHUS MOTYYCHUS OTIMBKU B TIECUAHO-TIIMHUCTON (hopme (JTUThEe B pa3oBbie Gop-
MBI), cXeMa, ocHacTKa. DOPMOBOYHBIE U CTEPKHEBBIE CMECH.

3. TexHONOTUS TOTYYECHHUS OTIIMBOK B 000JIOUYKOBBIX (hopMax.

4. TexHONOrUs NOJIYYEHHUS] OTIIMBOM METOJOM JIUThS 10 BBIILIABIIIEMBIM MOJEIISIM.

5. TexHOOTHS TUTh KOKUJIIb.

6. M3rotoBieHne OTIMBOK EHTPOOEIKHBIM CIIOCOOOM.

5.2 OcHosbl 0bpabomku memanios 0asieHuem

1. Ilonsitue OM/I. ®aktopsl, Biustomniue Ha OMJI.

2. OcuHoBnble 3akoHOMepHOCTH OM/] 1 0071aCTH X IPUMEHEHUS.

3. Xapakrepuctuku nedopmanuu. Biusaue OMJ] Ha CTpyKTypy U CBOMCTBA METAILJIOB.
[ToHsiTHSA aHU30TPOMUS, TEKCTYypa METaJIa, HAKJICTI U PEKPUCTATUIU3ALIUS.

4. Harpe meramna nepen OMJI. Knaccudukanus nporeccoB o0pabOTKH AaBJIEHUEM I10
cXemam, TemriepaTtype aeGopMUpOBaHUS U 110 HA3HAYCHHUIO.

5. IIpokaTtka 1 ee OCHOBHBIE CIIOCOOBI (IIPUBECTH CXeMbl). Buabl mpodwuieir copToBoro
npokara. biromel U cii0Bbl.

6. KoBka. CymHOCTh npo1iecca u ero OTJIMYMe OT IPeccoBaHusl. JJOCTOMHCTBA M HEJOCTATKH.

7. Onepamuu cBOOOJTHON KOBKH: OCaJKa M €€ PAa3HOBHIHOCTH, MPOIIMBKA, KOBKA B MOJ-
KJIaJIHBIX HITaMIaXx - IPUBECTU CXEMBI U NMEPEUUCIUTD MPOAYKIIHIO.

8. Pa3HOBUIHOCTH TIPOTSKKHU - MPUBECTU CXEMBI U MEPEUUCTUTH MpoayKuui. O6opymo-
BaHHE JIJIS1 KOBKH M €r0 Ha3HAYEHUE.

9. IlpeccoBanue. CynHOCTh TPOIECCa U €0 OTIMYUTENbHBIE 0COOEHHOCTH. CXEMBI MIPSIMO-
ro ¥ obparHoro npeccoBanus. [Ipoaykius npeccoBanus. JJOCTOMHCTBA U HEAOCTATKA METOJA.

10. Bonouenue. CyniHocTb, cxeMa, 0COOEHHOCTH U MPOAYKIIHS TIpoliecca.

11. OObemHas mTaMIOBKA, €€ CYHIHOCTh. OTIuYHs OObEMHOM IMITAMIIOBKH OT KOBKH.
[IpuBecTr cXeMbl IMITAMIIOBKH B OTKPBITHIX M 3aKPBITHIX IITammnax. [IpeumyiiectBa u HegocTat-
K1 00bEMHOM IITAMIIOBKH MEPE KOBKOM.

12. ®opmooOpa3yoIMe U pa3aeauTeIbHbIE ONEePallui XOJIOIHON JTUCTOBOM IITAMITOBKH.
[IpuBectu onpeneneHuss U PaCKpbITh CYTh 3THX ONEPALIHIA.

13. Pa3HOBUAHOCTH XOJIOHOW 00bEMHOM mTaMMOBKH. [IpuBeCTH CXEMBI.

5.3 OcHogbl mexnonocuu c6apouHo2o nPou3800Ccmea

1. Capka. Tepmuueckue, MEXaHUYECKHUE U TEPMOMEXAHUYECKHE METO/IbI CBapku. JlocTo-
MHCTBA U HEIOCTAaTKU CBapKU IUJIABJICHUEM U JaBJICHUEM. XMMHU3M U MEXaHU3M IPOLECCOB CBAP-
KH.

2. JIocTOMHCTBa U HEIOCTAaTKH CBAapHBIX coequHeHui. [lapaMeTpsl, peryiaupyoiue mnpo-
11eCC CBApKH. THIT CBAPHOTO COCTMHECHUS

3. Ucrounuku ToKa Juisl 3NEKTPOAYroBOM cBapku. PyuHas nyrosas cBapka. KoHcTpykius
anextpona mist PJIC. Beibop anektpona.

4. DNEeKTPOKOHTAKTHAsI CBapKa, €€ CYIIHOCTb U BHUJBI (MPUBECTH TPU CXeMbl). Perymupy-
IOIIIME TTapaMeTPhl ITOM CBApPKH.

5. Crpoenue razoBoro miamenu. ['azoBas cBapka. Mcnonb3yemble Ta3bl U CBAPOUYHBIE Ma-
Tepuaibl, 000pyI0BaHKE. Y CTPOUCTBO ra30CBAPOYHON TOPEIKH.

6. TexHosorys mpotecca ra3oBoil pe3ku. Y CTpONCTBO ra30BOro pe3aka.

7. [Ina3mMeHHas cBapka. Y CTPOMCTBO IMJIa3MEHHOM TOpeKH (IJIa3MOTPOHA).

8. [lonmyaBTomMaTH4eckast U aBTOMAaTHUYeCKasl AyroBasi cBapka moja cioeM ¢roca. [yroas
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CBapkKa B aTMOcdepe 3alIUTHBIX ra3ax.

9. DnekTpouiakoBasi CBapka.

10. CBapka naBiieHHeM (XOJIOJHASI CBAPKA).

11. CBapka TpeHuEM.

12. CBapka B3pbIBOM.

13. CneunanbHble TEPMUYECKHE ITPOLIECCHI: HAILJIaBKA, HAMIBUICHUE, MaiiKa.

14. Texnonoruveckasi ¥ pU3NUECKasi CBApUBAEMOCTh. BIUsHIE JTETHPYIONIUX JIEMEHTOB U
npuMecei Ha cBapuBaeMocTb. [lopasienenue craieil Ha 4eTblpe rPyMIbl CBAPUBAEMOCTH.

5.4 Obpabomxa memannos pezaruem

1. Kiaccuduxanus MeTamiopexylx CTaHKOB 10 METoAy 00pabOTKH, 110 YHUBEPCAIbHO-
CTH, 10 CTEIIEHU TOYHOCTH.

2. Pexxumbl pe3aHusi ¥ LIEpOXOBATOCTh MOBEPXHOCTH. BiinsHue pexMMoB pe3aHus Ha Lie-
poxoBaTocTh. OCHOBHBIE ONEpALIUU TOYEHUSI (IIPUBECTU CXEMBI).

3. Tunsl TOKapHBIX PE3LOB M0 TEXHOJIOTHYECKOMY Ha3HAUEHHUIO U OINEpalii UMU BBIIOJI-
HsIEMBbIE (CXEMBI).

4. DneMeHTHI TOKapHOTO MPOXOJHOro pe3ua. IIpuBectu cxemy 31€MEHTOB pPeXXUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepaluil ToueHus. Buasl cTpyxku.

5. Cepienue, 3eHKEpOBaHHE, pa3BepPThIBaHUE (CXEMbI). DJIEMEHThI PEXUMOB PE3aHUS.

6. IIporsaruBanue. Cxembl 00pabOTKM 3arOTOBOK Ha MPOTSDKHBIX CTAHKaX C 3JIEMEHTaMU
PEKUMOB pE3aHUs.

7. ®pezepoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (Dpe3epHBIX CTAaHKaX C AIIEMEHTAMHU
PEKUMOB pE3aHUs.

8. Tunsl (pe3 1 TOBEPXHOCTH UMU 00pabaThIBacMEbIE.

9. Hlnudosanue. OCHOBHBbIE CXeMbl HUIM(POBAHUA. DJIEMEHTHl PEKHUMOB pE3aHUs NpU
T (OBAHUH.

10. XoHHMHTrOBaHKE: CXEMA, CYLIHOCTh U Ha3HAYEHHUE.

11. CyneppunuimpoBaHue: cxema, CyIlIHOCTb U Ha3HAYEHHE.

12. TlonupoBaHue, abpa3uBHO-KHUJIKOCTHAs OTJENIKa, MPUTHPKA - CYIIHOCTH 3THX 00pabdo-
TOK, X Ha3HAYEHUE U pa3IndHe.

13. Cnioco6sl Hape3aHUst pe3bObl

14. UnctpymenTanbHble Matepuaibl. KpacHocTolkocTs. M3HOC U CTOMKOCTH MHCTPYMEHTA.

Ilpumepnvie 3a0anusn
1. Bxmagplmm NOJMIMITHUKA CKOIbXKEHHS
a) BbIOpaTh (M 000CHOBATH CBOM BBIOOP) MaTepual U3 MPeACTaBIEHHOTO CIIHUCKA.
0) Ha3HauUUTh CHOCOOBI TEpPMHUYECKOM 00pabOTKM C yKa3aHMEM TeMIepaTypHbIX
PEKMMOB HarpeBa M OXJIaXJACHHUS.

1 2 3 4 5
Crais 45 Crans 40XH Craims Y8A Crams Y13A Crains 111X-15

1 2 3 4 5
Crais 45 Crans 40XH Craims Y8A Crams Y13A Crains 111X-15

2. Tlopmenp ruapoHacoca wusrotoBieH wu3 cramun 38XMIOA, wmwmmHApHUYEcKas
MOBEPXHOCTH MOJBEPrHYTA HITU(OBKE.

a) BbIOpaTh (M 000CHOBATH CBOM BHIOOP) CIIOCOO MOBEPXHOCTHOTO YIPOUHEHHUS.

0) KpaTKo omucath BEIOPAHHYIO TEXHOJIOTHIO.

3. HazoBute mepeuunciieHHble MaTepuasibl M pacumdpyite ux mapku: 9XD; CU15; JI68;
BpAS.
a) M3 nmepedncieHHbIX BhIIIE MapOK BHIOEpUTE MaTepuall AJsl U3TOTOBICHUS HOXEH i dy-
TFaHOYHOT'O CTaHKa I10 JIEPEBY.
0) BeiOepute u 000cHyiTE CIOCOOBI TEPMOOOPAOOTKH ITHUX HOMKEH.
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3ananus B TecToBO# (popme (TeKyIIHil KOHTPOJIb)

Texymmii KOHTPOJIb 3HAHUN IO TEMaM Kypca MPOBOAUTCS B OopMe TeCTUpOBaHUs. TecT 1o
KaX/10i1 TeMe cocToUT U3 5 BonpocoB. Hike mpuBeneH oquH U3 BapUaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuaioB. Pa30Bble IPEBpALLCHU).

1. Ha pucynke nokasaHa sjieMeHTapHas sueika KPUCTAJIIMYECKON PEIIETKH.

1) IpUMHUTUBHON KyOHYECKO

2) rpaHEeLIECHTPUPOBAHHOM KyOU4ecKon

3) rekcaroHaJIbHO# IJIOTHOYITAKOBAHHOM
4) 00bEMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OnpeneneHre TBEPIOCTH 3aKaJICHHBIX cTanel mo Metony PokBernsia mpou3BOaUTCS BlIaBIUBa-
HUEM B o0pazerf ...

1) anmasHoro konyca (1kana B) 3) cranpHoro mapuka (mkana C)

2) anmasHoro konyca (mkana C) 4) cranpHOTO mapuka (mkana B)

3. MHOroda3HbIi Cr1aB, KOMIOHEHTHI KOTOPOTO MPAKTHYECKH HE PACTBOPSIIOTCS B TBEPJOM CO-
CTOSIHUM U COXPAHSIOT UHUBHUyaJIbHbIE KPUCTAIUINYECKHE PELIETKH, IPEACTABISIET COOOH ...
1) cmech 3) XMMHUYECKOE COETUHEHNE

2) TBepAbIil pacTBOP 3aMeEIICHUs 4) TBepAbIil pacTBOP BHEAPEHUS

4. Ilpu yMeHbILIEHUH PACTBOPUMOCTH YIJIepo/ia B JKeJle3€e C MOHMKEHUEM TeMIlepaTypbl U30bl-
TOYHBIN YTIIEPOJI BBIJIENSETCS U3 TBEPABIX PACTBOPOB B BUJIC ...
1) peppura 3) uemMeHTHTa
2) rpadura 4) TpoocTuta

5. lehekT KpHCTAIINYECKOM peleTKH, MPEICTaBIAIOMNNA COO0M Kpail «JIMIITHEW» MOJYII0CKO-
CTH, Ha3bIBaCTCA ...

1) TpeutuHoOM 3) aucnokaruei

2) neeKToM ynakoBKU 4) nBOMHUKOM

Bonpochl, BBIHOCHMBbIE HA 3AIIUTY J1a00paTOPHOIl padoThl (TEKyIIMi KOHTPOJIb)
®parmeHT K 1a0opaTopHoii padore «MeToabl H3MEepPEeHHs TBEPAOCTH

1. laiite ompesneneHre MOHATUIO TBEPAOCTh. BbiOepuTe METOABI M3MEpPEHHs] TBEPAOCTU
koBkoro yyryna K440-5. O0ocnyiite BbIOOp.

2. JlaiiTe onpezeneHne MOHATHIO TBEPAOCTb. BriOepuTe MeTO 16l M3MEPEHUS TBEPIOCTH
3akajeHHou ctanu 651", OGocHyiTe BBIOOD.

3. JlaiiTe onpenenenue MOHATHIO TBEPOCTh. BriOepuTe MeToAbI M3MEPEHHS TBEPIOCTH
nementoBanHoi ctanu 18XI'T. OGocHyliTe BHIOOP.

4. laiiTe onpesieNieHHe MOHATUIO TBEPAOCTh. BbibepuTe MeTO1bl H3MEPEHHUS TBEPIOCTH
MOBEPXHOCTH CTAITHHOTO Bajia YIPOUYHEHHOH TiacTrudeckon nedopmarmeir. O60CHyHTE BBIOOD.

5. JlaiiTe onpenenenue MOHATHIO TBEPIOCTh. BriOepuTe METOAbI H3MEPEHHS YIIPOUYHEHHO-
ro TepMHUYeCcKOil 00paboTkoi anromuHueBoro criasa B95. OGocuyiiTe BBIOOD.

6. JlaiiTe onpenenenne NOHATHIO TBEPIOCTh. BriOepuTe METOAbI H3MEPEHHsI YIIPOUHEHHOMH
Tepmudeckoi o0padoTkoit Opon3sl BpAXKH10-4-4. OGocHyiiTe BHIOOP.
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7.4. CooTBeTCTBHE HIKAJBI OICHOK U YPOBHEl ¢OPMHUPOBAHHBIX KOMIIETEHIIMI

YpoBeHb
c(hOPMHUPOBAHHBIX
KOMIICTCHITUH

Ornenka

ITosicHeHus

Bricokuii

3aureHo

Teopernueckoe colep:kaHue Kypca OCBOCHO IOJI-
HOCTBIO, BCE IMPEIYyCMOTPEHHbIE MPOrpaMMOi OO0y4eHUs
y4eOHbI€ 33aJaHHsI BBITIOJHEHHBI.

OO0yuatomiuiicss Ha BBICOKOM YPOBHE JEMOHCTPHPY-
€T 3HaHUE COCTaBa, CTPYKTYpPbI, CBONCTB U OCOOCHHOCTHU
IIPUMEHEHUs MaTEepUaloB, a TAKKE€ COBPEMEHHBIE METO-
Jibl 00pabOTKM KOHCTPYKLIMOHHBIX MaT€pHaJIOB JUIsl U3r0-
TOBJICHUS JieTajlell 3alaHHON (OPMBI U KauyecTBa MpHU pe-
IIEHUH 337134 Npo(ecCHOHANBHON esTeIbHOCTH; CaMo-
CTOSATEILHO TOTOB OOBSCHATH PUYUHBI OTKA30B JeTallei
U MHCTPYMEHTOB B IIPOILIECCE UX IKCILTyaTallud, IPOBO-
JUTh KOHCTPYKTOPCKO-TEXHOJIIOTUYECKUX aHAJIU3 3KO00no-
3alIUTHOr0; CIOCOOEH CaMOCTOSTENIbHO OOBSCHATH MpH-
YUHBI OTKA30B J€TaJIedl 1 HHCTPYMEHTOB B IIPOLIECCE IKC-
IUTyaTallui; Ha BBICOKOM YPOBHE I'OTOB IIPOBOJUTH KOM-
IUIEKCHBI  KOHCTPYKTOPCKO-TEXHOJIOTUYECKUI ~ aHaIu3
MaTepuajoB U 00OpYyIOBaHHUS NpU MpodhecCHOHATbHBIX
pELIEeHNN 33124

bazoBrIit

3auTeHo

Teoperuueckoe copep)kaHue Kypca OCBOEHO I0JI-
HOCTbBIO, BCE NPEAYCMOTPEHHBIE MPOrpaMMoOi 0O0yuyeHus
yueOHbIe 3a/laHUs BBIIOJHEHbI C HE3HAYUTEIbHBIMH 3a-
MEYaHUSIMH.

OO6yuatomuiics Ha 0a30BOM ypOBHE JAEMOHCTPHpPY-
€T 3HaHUE COCTaBa, CTPYKTYpPbI, CBONCTB U OCOOCHHOCTHU
IIPUMEHEHHS MaTEpUajIoB, a TAK)KE COBPEMEHHBIE METO-
Jbl 00pabOTKN KOHCTPYKLIMOHHBIX MaTepUasoB JIJIsl U3ro-
TOBJICHUS JieTaiel 3a1aHHON (OpPMBI U KauecTBa MpHU pe-
HIEHUH 337a4 MpodecCHoHaTbHON IeATeIbHOCTH; TOTOB
OOBSICHATH MPUYMHBI OTKA30B JeTaleil U HHCTPYMEHTOB B
IpoLEeccCe UX HKCIUTyaTallMH, MPOBOJAUTH KOHCTPYKTOP-
CKO-TE€XHOJIOTUYECKUX aHAJIN3 HKOOMO3ALIUTHOIO; CIO-
cOo0CH OOBSICHATH NMPUUUHBI OTKA30B JETalell U UHCTPY-
MEHTOB B IIpOIECcCe JKCIUTyaTalluy; Ha 0a30BOM ypOBHE
FOTOB  NPOBOJUTH  KOMIUIEKCHBIH  KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUN aHaJIN3 MAaTEepUaroB U 00OPYHOBaHMUS
py NpogecCHOHATIBHBIX PEHICHNUH 3a7a4

[Toporosbiii

3a4TeHo

Teopetnueckoe copepxkaHUE Kypca OCBOCHO 4a-
CTHUYHO, OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX MPOTrpaMMOi
00yuyeHHsI yUeOHbIX 33JJaHUH BBHIMIOJIHEHO, B HUX UMEIOTCS
OIHOKH.

OOyuaromiuiics Ha TOPOrOBOM YPOBHE JAEMOHCTPH-
pYyeT 3HaHHME COCTaBa, CTPYKTYphI, CBOUCTB U OCOOEHHO-
CTH IIPUMEHEHUSI MaTEPUAJIOB, a TAK)KE COBPEMEHHBIE Me-
TOABl OOpPAaOOTKM KOHCTPYKIIMOHHBIX MAaTE€pUajoB IS
M3TOTOBJICHHS JIeTaliell 3aiaHHON (DOPMBI U KayecTBa MpH
pelieHnu 3agad npoecCUOHaIbHOU AESITeIbHOCTH; MO
PYKOBOJICTBOM T'OTOB OOBSICHSTH MPHUYMHBI OTKA30B JI€Ta-
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YpoBeHb
c(hopMHpPOBAHHBIX Ornenka [MosicHeHMst
KOMIIETEHIIUH

JIeil 1 MTHCTPYMEHTOB B IIPOIECCE UX AKCIUTyaTaIllH, IIPO-
BOJUTH KOHCTPYKTOPCKO-TEXHOJOTHYECKUX aHAIHU3 KO-
OMO03aIIUTHOTO; CIIOCOOEH IO/ PYKOBOJACTBOM OOBSICHATH
NPUYMHBI OTKA30B JIETAICH W MHCTPYMEHTOB B IIPOIIECCe
HKCIUTyaTalli; Ha TIOPOrOBOM YPOBHE T'OTOB IPOBOIHTH
KOMIUIEKCHBI KOHCTPYKTOPCKO-TEXHOJOTMYECKUIl aHa-
JM3 MaTepuanoB U 00OpYIOBaHUS MPH MPO(EecCHOHAb-
HBIX PEIICHUH 33134

TeopeTnueckoe coaepkaHue Kypca HE OCBOEHO,
OOJIBLIMHCTBO MPE1yCMOTPEHHBIX IPOrpaMMOoil 00ydeHus
yueOHBIX 3aJjaHUi MO0 HE BBINOJHEHBI, MO0 ColepKaT
rpyObie OUIMOKH; AONOJHUTENbHAS CAMOCTOSITEIbHAs pa-
00oTa HajJ MaTrepuajoM He IpHuBeia K KakoMy-JIn0Oo 3Ha-
YUTEIbHOMY IOBBIIIEHUIO KayecTBa BBINOJIHEHUS yuel-
HBIX 3a/1aHUM.

OOyuarouuiics He IEMOHCTPUPYET 3HAHUE COCTa-
Ba, CTPYKTYpbI, CBOWCTB U OCOOEHHOCTH NMPUMEHEHUSI Ma-
TEpUaIoB, a TAaK)Xe COBPEMEHHBbIE METO/Abl 00pabOTKH
KOHCTPYKLMOHHBIX MaTE€pHaJIOB /Il U3TOTOBJICHUS JeTa-
Jei 3aJaHHOM (OpMBI M KauecTBa INPH pEIIeHUH 3a/ad
po(hecCHOHATILHOW JEATCIILHOCTH;, HE TOTOB OOBSCHATH
IPUYMHBI OTKA30B JIeTalleil 1 MHCTPYMEHTOB B IIpolecce
UX  JKCIUTyaTalluM,  MPOBOJAUTH  KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX aHaJIM3 3KOOMO3aIIUTHOTO; HE CIOCO-
O€H OOBSICHATH NPUYMHBI OTKA30B JIeTallell U HHCTPYMEH-
TOB B IPOLECCE DKCIUTyaTallud; HE TOTOB IPOBOJWUTH
KOMIUIEKCHBI KOHCTPYKTOPCKO-TEXHOJIOTUYECKUN aHa-
JU3 MaTepuanoB U 00OpYyJOBaHUS NMPH MPOdheccCHOHAb-
HBIX pEIIeHWH 3a/Jady MUHUMH3AIMM BO3JEHCTBHUA Ha

OKPY)KaIOIIyI0 Cpey

Huskuit He 3auteno

8. Meroauyeckue ykazaHus 1J1sl CAMOCTOSITeIbHON pa6oThI 00y4yarouxcst

Camocmosmenvuas paboma — TIIAaHHpyeMas ydeOHas, HayJHO-MCCIIEIOBATEIbCKas
paboTta 00ydJaromuxcs, BBIIOJIHAEMAas BO BHEAYAUTOPHOE (AyAUTOPHOE) BPEMS IO 3aJaHHUIO U
IIPYA METOJJMYECKOM PYKOBOJICTBE TIPETOIaBaTesi, HO 0e3 ero HemoCPEACTBEHHOTO YJacTHs (TIpH
YaCTUYHOM HETOCPEJCTBEHHOM YYacTUU TMPENoJaBaTelisd, OCTABIAIONIEM BEIYIIYIO POJb B
KOHTpOJIe 3a paboToii cTyaeHToB). CamMocToATeNbHasT paboTa O0ydJaloImMXCS B BY3€ SIBISCTCS
BaXHBIM BUJIOM WX Y4eOHOU M Hay4dHOU JeATeTbHOCTH.

B mpornecce uzyuenust nucumiinabl «MarepuanoBenenue. TeXHONIOTHs KOHCTPYKLIMOH-
HeIX MaTepuanoB» HampasieHus 18.03.02 «DHepro- m pecypcocOeperaronige Mmporecchl B
XUMUYECKOH  TEXHOJOTMM, HEPTEeXUMHMH U  OMOTEXHOJOTMH»  OCHOBHbIMU  BUOAMU
camocmosamensHol pabomol ABISIOTCS:

- U3yYeHHUE TEOPETHYECKOTO Kypca,

- MOJITOTOBKA K TEKYILIEMY KOHTPOJIIO;

- MOJITOTOBKA K MPOMEXXYTOYHOH aTTECTAIUH.

H3yuenue meopemuyeckoeo Kypca BKIIOYAET B ceOsl:

-  u3y4yeHHE Yy4eOHOH, HaydHOM M METOAWYECKOH JMTepaTypsl, MaTepHalloB
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NEpUOJMYECKUX  W3JaHMH C  IPUBICUYEHUEM  DJIEKTPOHHBIX  CPEACTB  O(UIMAIBHON
NEPUOINYECKOM U Hay4HOU MH(pOpMaLUH;

- U3y4CHHE M CHUCTEMAaTHU3alNI0 O(QUIHATBHBIX TOCYAAPCTBEHHBIX TOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJICHU, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MATEPHUAIOB C UCIIOJb-
30BaHMEM MH(POPMALMOHHO-IOUCKOBBIX cucteM «KoHncynbranT [lntocy, «l"apanT», rinobanbHOM
cetu «HTEpHETY.

Iloocomoska k mexKyujemy KORmpoJaio 3aKJIII0YaCTCA B MIOBTOPCHUH MaTCpuraia JIEKITUM U

1a00paTOPHBIX PaboT C LENbI0 YCIEIIHOTO IPOX0XKACHUS TECTUPOBAHUS U 3aIIUTHI OTUYETOB.

3ananus B TECTOBOU hopMe COPMUPOBAHEI 110 BCEM pa3ieiaM TUCIUIUIMHBI H PacCcuu-
TaHbl Ha CAMOCTOSITENIbHYIO padoTy 0€3 UCIOJIb30BAHUSI BCTIOMOTATEIbHBIX MAaTEPUAIIOB, TO €CTh
IIPY UX BBINMOJIHEHUH HE CIEIYET MOJIb30BAThCSA YUeOHON M IPYTUMH BHIAMH JUTeparypsl. Ipo-
YUTaB 3aJlaHKe, CIIeyeT BbIOpaTh MPaBUIILHBINA OTBET.

Ha BeImosiHeHne Tecta OTBOAMUTCS OrpaHWdYeHHOE BpeMsi. OHO MOXKET BapbHPOBATHCS B
3aBHCHUMOCTH OT YPOBHSI TECTHPYEMBIX, CIIO)KHOCTH M 00beMa Tecta. Kak mpaBuiio, Bpemsl BbI-
MTOJIHEHHS TECTOBOTO 3aJaHus onpeenseTcs u3 pacuera 45-60 cexyH Ha OJUH BOIPOC.

Copep:xaHue TECTOB MO TUCIUIUIMHE OPUEHTHPOBAHO HA MOATOTOBKY OOYYaIOIIUXCS 110
OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIITOJIHEHHS TECTa TO3BOJISIET MIPETIOIaBaATENsIM CYIUTh O
X0JIe CAaMOCTOSTENIbHOM PabOThl 00YYAIOIINXCSl B MEKCECCHOHHBIN MEPUOJT U O CTETIEHH UX IMO/I-
TOTOBKH K 3a4eTy.

Tloocomoska k npomedxcymounou ammecmayuu (3a4eTy) MPEANOIaracT:

- N3y4EHHE OCHOBHOM U JIOIIOJHUTEIIBHOM JINTEPATYPHI;

- U3y4EHHUE KOHCIEKTOB JICKIIUH;

- U3y4CHUE OTUYETOB 10 JIA0OPATOPHBIM PaOdOTaM M KOHCIIEKTOB NMPAKTUIECKUX 3aHSITHH;

- IMCTAaHIIMOHHOE TECTUPOBAHHE IO TEMAM.

9. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH, MCI0JIb3yeMbIX NPH OCYIECTBJICHUHU
0o0pa3oBaTeIbHOI0 NPoOLEcca M0 JMCHUIIIMHE

Jlns ycnenHoro oBiaAeHUs JUCHMILIMHONW MCTIONb3YIOTCS CIeyIoe NHPOpMalOHHbIE
TEXHOJIOTUU 00y4EHUS:

* [Ipy mnpoBeneHHMH JIEKIMH MCHOJB3YIOTCS MPE3EHTAllMU Marephaja B IporpamMme
Microsoft Office (PowerPoint), ocymectBasiercss BbIXOJ Ha NPO(ECCHOHANbHBIE CAMNTHI,
UCIIOJIb30BaHUE BHICOMATEPUAIIOB Pa3IMYHBIX HHTEPHET-pecypcoB , atdopma LMS Moodle;

» JlabopaTopHble  3aHATHA 1O  JMCUMIUIMHE TPOBOAATCA C  MCIOJIb30BaHHEM
JEMOHCTPALlMOHHOTO MYJbTUMEAUHHOro obopynoBanus, [IDBM, komIuiekTa 371€KTPOHHBIX
y4yeOHO-HarTAAHBIX ~ MaTepuaioB  (Ipe3eHTanuii) Ha  (Quem-HocUTensX, TeMaTHYecKue
WJUTIOCTPAINH U TTaKaThI.

* B Cllyyae JAUCTAHLMOHHOTO M3Y4YEHHUS IUCLUUIUIMHBI U CaMOCTOSTENIbHOW paboThI
ucnons3yercs IMOC (MOODLE).

B mporecce nzyueHus TUCHUITIIMHBI Y4eOHBIMU 1ETSIMU SIBJISIFOTCS IEPBUYHOE BOCIPUSTHE
yueOHOM MH(pOpMAINH, €€ YyCBOEHHUE, 3allOMUHAHKE, a TAKKe CTPYKTYPHUPOBAHUE IMOJIYYEHHBIX
3HaHUH U pa3BUTHE UHTEIUIEKTYaJIbHBIX YMEHUI, OPHEHTUPOBAHHBIX Ha CIIOCOOBI AEATEIbHOCTH
pPEenpoAYKTUBHOTO Xapakrepa. [locpencTBoOM MCIONB30BaHUS 3TUX MHTEIUIEKTYAIbHBIX YMEHUMN
JIOCTUTAIOTCSl y3HaBaHHME paHEe YCBOCHHOI'O MaTepuala B HOBBIX CHUTyalMsX, MPUMEHEHHE
a0CTpakTHOTO 3HaHUSA B KOHKPETHBIX cuUTyalusx. I[locpencTBOM MCHOJIB30BaHUS ITHX
MHTEJUIEKTYaJbHBIX YMEHUH JIOCTUTAIOTCS y3HABaHUE paHee YCBOCHHOIO MaTephallia B HOBBIX
CUTYaIHsX, TPAMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CHUTYaIIHsIX.

JUist JOCTHOKEHUSI 3TUX LIeJIel UCTIONB3YIOTCSl B OCHOBHOM TPaJAMLIMOHHbBIE HH(OPMAaTHBHO-
pa3BUBAIOIINE TEXHOJOTUU O0YUYEHHSI C YUETOM Pa3IMYHOTO COUYETaHUs MacCCUBHBIX GopM (JIeK-
151, IPAKTUYECKOE 3aHATHE, KOHCYIbTALUS, CAMOCTOSATENIbHAS padoTa) U PenpoOAYKTHBHBIX Me-
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TOMOB 0OydeHHUs (IIOBECTBOBATEIbHOE H3IIOKEHHE Yy4eOHON WH(OpMauu, OOBSICHUTEIHHO-
WLTIOCTPATHBHOE U3JIOKEHHE) U J1a00paTOPHO-TIPAKTHUECKUX METOI0B O0YUCHUSI.

YHuBepcuTer oOecrneyeH HEOOXOAUMBIM KOMILUICKTOM JIMIIEH3MOHHOTO MPOTrPAMMHOTO
obecrieueHus:

®  CceMeiicTBO KOMMEPYECKHX ONEPAaMOHHBIX cUCTeM cemeiicTBa MicrosoftWindows;

e oducHsbIi maket npwioxeHuit MicrosoftOffice;

e [porpamMMHas CHCTeMa JJIsi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYECOHBIX U
Hay4HbIX pabotax "AnTturiaruar.BY3";

e ByX- U TPEXMEpPHAsl CUCTEMa aBTOMAaTU3UPOBAHHOI'O IPOECKTHUPOBAHHS U YEPUYCHUS
AutoCAD, KOMITIAC - 3D.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOIi 0a3bl, HeOOXOAUMOI 115 OCYIIEeCTBJIEHHS
0o0pa30BaTe/IbHOIO NpoLecca Mo JUCUHIIIMHE

Peanuzanus yueOHOTO mporecca OCyIIECTBISETCSA B CIEIHATBHBIX y4EOHBIX ayIUTOPHUSIX
YHHUBEpPCUTETA JJIsl IPOBEACHUS 3aHATUHN JEKIIMOHHOTO THIA, JTaOOPATOPHBIX 3aHATH, TPyIIo-
BBIX W MHIUBHIYAJbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOH aTTECTAIUH.
Bce aynuropun yKOMIIEKTOBaHbI CIIEUAIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMHU CPeJICTBA-
MU 0OydYeHUs, CIIY)KalllUMHU JIJIsl TIPEICTaBICHUs yueOHOH mHbopManuu OOJBIION ayIUTOPHH.
[Tpu HEOOXOaMMOCTH O0OyUarOIUMCs MPeAaraloTcss Habopbl JEMOHCTPALIMOHHOTO 000pYyI0Ba-
HUS ¥ y4eOHO-HaIJIIHBIX TOCOOUi, oOecnieunBaroIne TEeMaTUUECKUE NILTIOCTPALUH.

CamocTtosaTrenbHas paboTa 00ydarolIUXCsl BBHIIOTHAETCS B CHEIMAIM3UPOBAHHON ayAUTO-
puu, Kotopasi obopynoBaHa y4eOHOM MeOeNbl0, KOMIBIOTEPHOM TEXHHKON C BO3MOXKHOCTHIO
nojkitoueHus k cetu "MuTepHeT" u obecriedeHreM JAOCTyIa B AIEKTPOHHYIO WH(OPMAIIMOHHO-

obpazoBarenbhyto cpeny YIJITY.

Ectp moMenienue ajist XpaHCHUS U HpO(I)I/IJ'IaKTI/I‘leCKOFO O6CJ'Iy>KI/IBaHI/I}I yLIC6HOl"O 060py—

JIOBaHUS.

TpeGoBanus kK ayAuTOPUAM

HaunmeHoBaHue crienMajgbHbIX IIOMENICHUN 1
MOMEIICHUH [UISI CAMOCTOSTEIIEHOW PabOTHI

OCHAaIIEHHOCTD CIIEIHAIHLHBIX IOMEIIEHNI U IOMEIIEHNI
JUTSL CAMOCTOSITEIIHHOH pabOTHI

ITomemienune s IEKIMOHHBIX 3aHs-
THW, TPYNIIOBBIX U UHIUBUYaJIbHBIX
KOHCYJIBTALIMH, TEKYILEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTeCTalluU

Crombl, ayIUTOpHBIE CKaMbH, MEJIOBAsI JOCKa, y4eOHO-
HarjsiiHble  MaTepualbl  (IUIakaTaMH); IEpPEeHOCHOE
MyJIbTUMEANIHOE 00opyaoBaHue (HOYTOYK, 3KpaH,
MIPOEKTOD).

[Tomemmenue 1 1a00paTOPHBIX 3aHS-
TN 110 MOyIrO «MarepranoBeeHUE

JlaGoparopusi MeTaJIOBEJICHUS U TEPMUYECKON oOpa-
6otku: Mukpockornsl MUM-7, TIOJIAM P-312; neun
mydensasie SNOL 8,2/110; monupoBaibHbIA CTaHOK
i nungos; TBepaoMepsl Bukkepc TII-7p-1; Poksemn
TK-14-250; bpunenns tun Tb, wMukporBepmomep
[IMT-3, neMOHCTpallMOHHBIE CTEH/IbI U TIJIaKaThI

[Tomerenue 1t 1a00paTOPHBIX U
MPAKTUYECKUX 3aHATUI 10 MO0
«TexHOMorusi KOHCTPYKIIMOHHBIX Ma-
TEpUAIOB»

Jlabopamopus 1umops: MaxTHAs HarpeBaTeNbHAs TIeUb C
HarpeoM 110 900 °C, xkaMmepHast IPOMBIIIJICHHAs 1€Yb
H30 ¢ narpesom no 1000 °C, KOMILIEKT OCHACTKH IS
M3TOTOBJICHUS JIUTEHHBIX (Op U TMOCIEIYIOMIEH UX 3a-
JTUBKY [IBETHBIMHU CIUTABaMH, KOMIUIEKT JIEMOHCTpAIlH-
OHHBIX W3JICNTUH, TOJYUYECHHBIX pa3HBIMH CHOCOOaMu
JUThHSI U IPYTHE WILTIOCTPAITIOHHBIC MaTePHAIBL;
Jlabopamopus ceapxu: CBapOYHBIC TOCTHI CTaHAAPT-
HBIC; UCTOYHUKU TIOCTOSHHOTO M TMEPEMEHHOrO TOKa,
MalllMHa TO4Ye4yHOM cBapku mojnenb [IMT 604; snek-
TPOJHBIE MaTEpUANIbI, WUTIOCTPUPOBAHHBIC CTCHIBI,
MOJIETIH;
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Jlabopamopusi obpabomku memanios pesamuem: TO-
KapHbIE YHHBEpCAIbHBIC CTaHKHU; (Dpe3epHbIC CTAHKH
pa3HbIX MOJIENIEH; CBepIWIbHbIE CcTaHku 2MI112 wu
2T"125; nmockonumupoBanbHblii craHok 31771; kpyr-
nonutrdoBabHbIi craHok 3A110B; crporanbHblii cTa-
HOK; 3aTouHble cTaHku 3b634. KomImekT mpucrnocoo-
JeHUH (TUCKHU, MATPOHBI, OMpPaBKH, KpEmex M Ap.), a
TaKke JOCTAaTOYHBIM IO HOMEHKIAType U 00BeMy
HA0Op PEeXKYIIEro U MEPUTEILHOTO HHCTPYMEHTA

IToMmemenus g cCaMOCTOSITEIbHOU
paboThI

Cronbl, CTynbsi, dKpaH, MpoekTop. Paboume mecra
CTYJICHTOB, OCHAIICHBbI KOMIIBIOTEPAMHU C BBIXOJIOM B
cerb VHTEpHET W 3JEKTPOHHYIO HH(OPMAIMOHHYIO
00pa3zoBaTeIbHYIO CPENY.

[Tomemenue st XpaHeHUS ¥ IPoQu-
JAKTHYECKOTO OOCITY>)KUBaHUS Y4eOHO-
ro 000py/I0BaHUS

PacxomHble MaTepualtbl Uik pEMOHTA U 00CITyKUBaHUS
TEXHUKU. MecTa JUis XpaHeHus: 000pyA0BaHUS
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®I'bOY BO Vpansckuii rocy1apcTBEHHBIH TeCOTEXHHYCCKHIT YHHBEPCHTET

MukeHepHO-TeXHHYECKHIT HHCTHTYT

Kacbenpa TEXHOJIOTHYECKHX MALIHWH W TEXHOJIOTHH MAIIHHOCTPOCHHS

MarepHajios»

PaGouas nporpamma aucumiuinibl «Marepuanoseierne, TeXHONIOrHA KOHCTPYKLHOHHBIX

Brecti B pabouyio nporpamMmy AHCLHILUTHHBL
TexHOI0rus KOHCTPYKLHMOHHBIX MATEPHAIOBY

JUIS HanpasiaeHus (CretHaibHOCTH)

JIMCT JONMOJIHEHUMA U UBMEHEHHUU PABOYEM [TPOT'PAMMBbI

ua 2022 - 2023 yuedusbiii roa

«Marepuanoseienne.

(naumenosanie QUCYunIuns)

18.03.02 «Duepro- u pecypcocheperaiomme rnpoueces B

XUMHUHYECKOH TEXHOJOrHH, HeTeXUMHHM M OMOTEXHOJOTHHY»

(Is’l)t) nanpasienus u nausmenosanue)
HAIPABICHHOCTD (Mpoduiis) nporpammel _«OXpaHa OKPY/KAIOWIEH Cpesibl H PALHOHAILHOE HCIOb-
30BaHKE MPUPOAHBIX PECYPCOBY

CHCAYIOUIHEC JONOJHCHHA W H3MCHCHMA

Ne nipoto-
KOJ1a
saceaanus
Kadeapnl

JaTa 3aceanns
Kadenpsi

Pazaen PI1J,
B KOTOPBIit
BHOCHTCH
HIMCHCHHA

Brocumuie nameHeHus

IMoanucs
paipa-
OoTUHEKD

10

03.02.2022

6

JloGasuTh:
— 2MeKTpoHHas oOpasosatesibHas cuctema «OGpazosa-
Tensuas marhopma KOPAUT»

10

03.02.2022

Yoanums donoanumensiyio aumepamypy:

- Iepesepros, B.I1. Textonoriun KOHCTPYKIHOHHBIX Ma-
Tepuasio  yuebnoe nocodue / B.II. [lepesepros. — Ca-
mapa: CamI'VIIC, [6. r.]. = Yacts 1: CBapounsie TeXHO-
norun — 2013. — 120 ¢. — Tekcr: anexTporubiii / Jlaus:
JNCKTPOHHO-OMOIMOTE Has  cuctema. -~  URL:
https://e.lanbook.com/book/13034 ~ Pexum poctyna:
JUIA ABTOPH3. MO0JIL30BATENCH.

03.02.2022

3aMeHUTD NepeYeHb NPOrpaMMHOro 00eCeHeH s

— onepaunonHas cucrema  Windows 7, License
49013351  VIJITY  Russia  2011-09-06, OPEN
68975925ZZE1309. Cpok: 6eccpouno;

~ nakeT npukaaanex nporpamm Office Professional Plus
2010, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925ZZE1309. Cpok: Gecepouto;

~ antuBupycnas nporpamma Kaspersky Endpoint Secu-
rity quist Gusneca- Crangapthblii Russian Edition. 250-
499 Node 2 year Educational Renewal License. JInuen-
3MOHHBIA  cepTH(ukaT: No  auuensun  1B08-201001-
083025-257-1457. PN: KL4863RATFQ.

— onepanuonnas cucrema Windows Server. Kontpakt
HA YCYTH 10 MPE0CTABACHHIO JIMLCH3HIT HA TIPABO MC-
N0b30BATE KOMIBIOTEpHOE obecneyenne Ne 067/DA ot
07.12.2020 roaa. Cpok Gecepouno;

~ crpasoynas npasosas cuerema «KoncynprantIlinoe»
(http://www.consultant.ru/). Jlorosop conpoBoKiACHHS
sk3eMIupoB cuctemsl Koncyastantllnioc:

~ fporpamMMmHas cucrema Ui oOHapykKeHHs Tek-
CTOBBIX 3aMMCTBOBAHMI B y4eOHBIX H Hay4HBIX pa-
Oorax «AHTHIIArKMAaT. BY3» (URL:
https://www.antiplagiat.ru/).;

~ cucTema ynpasienns odyuennem LMS Moodle ~

Bepeun: 1.0 =

C.luz?2
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@®I'bOY BO Ypanbckuii rocy1apcTBEHHBIH 1€COTEXHHYCCKHIT YHHBEPCHTET

HHKeHepHO-TEXHHYCCKNIT MHCTHTYT

KadJenpa TEXHOJOIHYCCKHX MAIlHH H TEXHOJIOI'HH MalUHHOCTPOCHH A

PabGouas nporpamma aucunnnasl «Marepuanosesienne. TeXHONOIHS KOHCTPYKUHOHHBIX

MATEPHAIOB»

nporpaMMHoe obecriedeHne ¢ OTKPLITBIM KOIOM,
pacnipoctpausercs no auueHsun GNU  Public
License (rus);
- Opayzsep Yandex
(https://yandex.ru/promo/browser/) — nporpaMmHoe
ofecrieueHne pacnpocTpaHsercs 1o Mnpocton (He-
UCKJIIOYHTEILHOM ) JIMLICH3NH;
~ crnpaBoyHO-npaBosas cucrema «Cucrema [FA-
PAHT». CsoGoaublii aoctyn (pexum jpocryna:
http://www.garant.ru/company/about/press/news/13
32787/);
~ npohecCHOHANBLHBII HHCTPYMEHT 1St paboThl ¢ BeK=
TopHoi rpadukoii Inkscape (https:/inkscape.org/ru/o-
programye/) — nporpamMmHoe obecneyenue ¢ OTKpbl-
TeiM Kojom Open Source, paclpocTpasercs 1no Jiu-
uensun GPL;
- peaaKTop H300paKeH it GIMP
(http://www.progimp.ru/) — nporpaMmmHoe odecreye-
HHE ¢ OTKpBITEIM Kozlom Open Source, pacnpoctpans-
ercs no auuensun General Public License GNU;
~ MaKeT NPHKIAIHBIX MATEMATHYECKUX [POrpaMm
Scilab 6.1.0
(https://www.scilab,org/download/6.1.0) — cBoGoa-
HO pacnpocTpaHseMoe nporpamMmmHoe obecredeHue,
pacnipoctpansiercs no suuensmu GNU  General
Public License (GPL) v2.0

JlonoJauenns # H3MEHEHNs COTVIACOBANBI:

3ag. kadeapoil TEXHONOMHYCCKHX MAILIHH

H TEXHOJIOMHH MALIMHOCTPOCHMS, V}{//\

JAOUCHT, KaHJ. TEXH. HAYK

[Ipeacenarens METOANYCCKOH KOMHCCHH
XHMHKO-TEXHOJOIHYECKOro HHCTHTYTA, //

H.B. KyuyGuuna

JIOLEHT, [-p. XMM. HayK & W.T". [Tepsosa

[IpoTokon 3aceianns METOAMYECKOH KOMHCCHM 5

XHMHKO-TEXHOIOrHUECKOro HHeTHTyTa No £~ o1 « A4 p&ﬁou 2022.
Bepcusa: 1.0 G2u32
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