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1. O01mme moJoKeHUs

Hucuumiuna «MartepuajioBenenne. TexH0JI0rHs KOHCTPYKIHOHHBIX MATEPHAIOB)
OTHOCHTCS K 4acTd, (POpMHUPYEMOI ydacTHUKaMHU 00pa3oBaTeIbHBIX OTHOIIEHUH, OJoka 1 yueb-
HOI'O IUIaHa, BXOJSIIEro B COCTaB 0Opa30BaTEJbHOM HpOrpaMMbl BbICHIEr0 00pa3oBaHUs
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEeHepHas 3aluTa OKpYyKaroleh cpe-
JTBI).

HopmaruBHO-MeToarueckoi 0a3oit uist pa3paboTku pabodeil mporpaMMbl yu4eOHON JHcC-
mumuHbl «MartepuanoBeneHue. TeXHONI0rus KOHCTPYKIMOHHBIX MaT€PUAIOB) SBIISIOTCS:

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

o Ilpukaz MunoOpuayku Poccun 06.04.2021 r. Ne245 O6 yTBep:KIeHUU MOpSIIKA Opra-
HU3AIMM U OCYILLECTBIICHHUs 00pa30BaTeIbHOM 1EATEIbHOCTH 110 00pa30BaTeIbHBIM IIPOrpaMMaM
BBICIIETO 00pa30BaHMA - MporpaMMamM OakajgaBpuaTa, porpaMMaM CIeUaTUTeTa, IporpaMMam
MarucTpaTypsl;

o [IIpukaz MunucrepcrBa Tpyna M couuanbHOM 3amutThl Poccuiickon ®Penepanuu oT
28.12.2015 r. Ne 11571 «O6 yTBepx’aeHUN MPoPecCUOHANBHOrO cTanAapTa - CrenuanucT B 00-
JacTu pa3pabOTKH, COMPOBOKIACHUS U HHTErPAIIMX TEXHOJOTHYECKUX MPOIIECCOB U MTPOU3BOJICTB
B 00J1aCTH OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI»;

o [IIpukaz MunucrepcrBa Tpyna M couuanbHOM 3amuThl Poccniickoit ®Penepanuu ot
07.09.2020 r. Ne 5691 «OO6 yTBepkIeHHH MPOQPECcCHOHANBHOrO cTaHaapTa - CHenuanucT Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B IPOMBIIIIICHHOCTH)»;

o @enepanbHblil TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTAHIAPT BHICIIET0 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noaroroBku 20.03.01 «TexunocdepHas 6e3omacHOCTbY (YpOBEHb
OakanaBpuaT), YTBEp)KICHHbII npuka3zoM MunucrepcrBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble TUIaHBl 00pa30BaTEIbHOM NMPOrpaMMBbl BBICILIETO 00pa30BaHUs HANIPABICHUS
18.03.02 — DHepro- u pecypcocOeperarmIme mporecchl B XUMUIECKOH TEXHOJIOTHH, HepTeXu-
MUH 1 OnoTexHonoruu (mpoduibs — OXpaHa OKpy’Karolel cpelibl U palioHAIbHOE UCIOJIb30Ba-
HUE MPUPOTHBIX PECYPCOB), OJATOTOBKH OaKaJiaBpOB MO OYHOW M 3a09HOH (GopmaM oO0ydeHHS,
o100peHHbIi YueHbiM coBeToM YIJITY (mpotokon Ne3 ot 16.03.2023) u yTBep>KACHHBINH pek-
topom YTJITY (16.03.2023).

OOyuenune no oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas 6e30MacHOCTb
(mpoduib — MIH)KeHepHas 3aluTa OKpy>Karolleil cpeibl) OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHUsI 110 JUCHMIIJIUHE, COOTHECEHHBIX € MJ1a-
HHUPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON NPOrPaMMbI

[TnanupyeMbIMu pe3ynbTaTaMu OOYYCHHsI MO TUCIUTIIMHE SIBIISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT IEATEIHHOCTH, XapaKTEPU3YIOIIUE ITAIbBI/yPOBHU ()OPMUPOBAHUS KOMIIE-
TEHIIMA U 00ECTICUNBAIOIINE JTOCTHKEHNE TUTAHUPYEMBIX PE3YJIbTATOB OCBOSHHUs 00pa3oBaTelb-
HOU IPOrpaMMBbl B LIETIOM.

Heanb ocBoeHUs TMCUMILIUHBI — (OPMHUPOBAHNE Y O0YJArOMIETOCs MBIIUICHUS, HE00XO0-
JUMOTO ISl pEHICHUSI IPAKTUYECKUX 3a/]a4, CBSI3aHHBIX C YCTAHOBJIEHHEM B3aUMOCBSI3U MEXKIY
COCTaBOM, CTPOCHHEM U CBOWCTBAMM MAaTEpPUAJIOB, a TAKKE PAa3BUTHUE MPEACTABICHUIN O MPOU3-
BOJICTBE U PEMOHTE PA3IMYHBIX BUIOB MPOMBIIUIEHHOTO O0OPYIOBAHMS U CIOCOOHOCTBIO CO-
BEPIICHCTBOBATh KOHKPETHBIC TEXHOJIOTHYECKHUE TTPOIIECCHI C TIOBBIIIEHUEM pab0TOCIIOCOOHOCTH
JeTanell ¥ y3JI0B MallliH TIPU PeIIeHUH 3a7a4 TPo(heCcCHOHATEHOU e TEIbHOCTH.

3agayu AMCHMILIMHBI 32aKII0YAIOTCS B IPUOOpPETEHHE CTYIEHTaMH COBPEMEHHBIX 3HAHUI:

— 0 KOHCTPYKTOPCKOM U TEXHOJOTHYECKOM aHaIu3e dKOOMO3AIUTHOTO 00OpYyIOBaHUS U
CYILIHOCTHU SIBIEHUH, MPOUCXOAAIINX B MaTepHajiax IMpHU BO3IECHCTBUU HAa HUX PA3IUYHBIX (ak-
TOPOB B YCJIOBUSIX MPOU3BOJICTBA U SKCIUTyaTallUu;
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— 0 Pa3NUYHBIX Croco0ax YMPOYHEHUS MaTepHasIOB, 00ECIEUMBAIOUINX BBICOKYIO KOH-
CTPYKLUHMOHHYIO MPOYHOCTH JeTalieil U BhIOOp perieHus NpodeCcCHOHAIbHBIX 3a/1ad, UCXOAS U3
MMEIOLINXCS PECYPCOB U OTPAaHUUYEHUH,

— 00 OCHOBHBIX IpyIIax MaTepHalioB, UX CBONCTBAX, TEXHOJOTHSIX YHIPOYHEHUS U 0Oiia-
CTSIX IPUMEHEHUS],

— 0 pasNuYHBIX crmocof0ax M MeTrofax 0OpabOTKM MaTepHualioB AJsl MOJIyYeHHUs JeTaneil
TpeOyeMoii KOH(PHUTypaluu, Ka4ecTBa MOBEPXHOCTH U HY)KHBIX CBOMCTB;

— O IpHUHLHUIAX BbIOOpA pPa3IUYHBIX TEXHOJOTUH 00pabOTKHM METalIOB U JIPYTHX KOH-
CTPYKLIHOHHBIX MaTEpUAJIOB.

IIpouecc u3yyeHuss AUCHUILIMHBI HANPaBJIeH HA (opMUpPOBaHME CJEAYIOUIUX YHUBEP-
CAJILHBIX U NPO(eCcCHOHATBHBIX KOMIIETeHIUH

IIK-3 — CrtocoOHOCTh OCYIIECTBIATh KOHCTPYKTOPCKUI M TEXHOJIOTHYCCKUN aHAIU3 KO-
0MO03aImMUTHOrO 000PYAOBAaHUS OPTaHU3ALUH, C MMO3UIMU MTOATOTOBKU MPOU3BOACTBA K BBHITYCKY
HOBOHM MPOAYKIMHU C YJIYyYIIEHHBIMH 3KOJIOTMYECKUMHU XapaKTEpUCTUKAMH, C YYE€TOM paluo-
HaJIbHOT'O UCIOJIb30BaHUs IPUPOJIHBIX PECYPCOB.

B pe3ynbraTe u3yueHus AUCUUIUTHHBI 00yJaOUTUIiCs T0JKEH

3HATh:

— COCTaB, CTPYKTYPY, CBOMCTBA U IPUMEHEHUE MAaTEPHAJIOB;

— CYIIHOCTb, TEXHOJIOTHIO M OCOOEHHOCTH COBPEMEHHBIX METOJI0B 00pabOTKH KOHCTPYK-
[IMOHHBIX MAaTEPUAJIOB JIJIsl U3TOTOBIICHUS JeTajel 3a1aHHO POPMBI U Ka4ecTBa;

yMeThb:

— OIpEAeNATh KPYT 3a/lad B paMKax MOCTaBJICHHOMN €I U BBIOUPATh ONTHUMAJbHBIE CIIO-
coObl uX pelieHusi, 000CHOBAHHO BHIOMpATh pallMOHAIbHBIA MaTepuaj 3aroTOBKH, €ro Crocod
nosyueHus: 1 00paboOTKH, UCXOAS U3 ACHCTBYIOIINX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYECHUH;

— pa3pabaTbIBaTh TEXHUYECKHUE PEIIEHUS 0 CHI)KEHUI0 HEraTUBHOTO BO3JAEHUCTBHS Ha
OKpPY’KaroIlyI0 Cpelly PU MPOU3BOACTBE HOBOM NMPOYKINH;

— O0BACHATH IPUUMHBI OTKA30B JIeTalleil © MHCTPYMEHTOB B IPOLIECCE IKCILTyaTalluu;

BJIaJ1eTh HABBIKAMM

— MPOBEAEHUSI KOHCTPYKTOPCKOIO U TEXHOJOTHYECKOro aHajau3a 3KOOMO3alUTHOrO 000-
pYyZlIOBaHUS OPraHU3alMH, C TTO3UIIMH [TOATOTOBKH ITPOU3BO/ICTBA K BBIITYCKY HOBOW MPOYKIIHH C
YJIy4IIEHHBIMU JKOJOTMYECKMMH XapaKTEPUCTUKAMHU, C YYETOM PalllOHAIBHOTO UCIIOJIb30BaHUS
MPUPOJIHBIX PECYPCOB.

3. MecTo AMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMbl

Jannas yyeOHasi TUCHUIIMHA OTHOCHUTCS K 4acTH, (opMupyeMoi ydacTHUKaMH 00pazo-
BaTeNbHBIX OTHOIIEHUH, O1oka 1, 4To 03HavaeT GpopMHUpoBaHUE B Mpolecce oOyueHus y Oaka-
JlaBpa OCHOBHBIX MPO(ecCHOHAIbHBIX 3HAHUN U KOMIIETEHIIUHN B paMKaxX BRIOPaHHOTO POduUIIs.

OcBoeHne AaHHOW AMCIUIUIUHBI SBISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIIETro
u3ydenus quctuminH OIIOIT u HanucaHus BeIMYCKHOM KBaMM(PUKAIIMOHHON pabOTHI.

Hepeueub 06ecnequ6ai0u;ux, conymcemeyruux u obecneyusaemblx OucuunﬂuH

ObecneunBaronye ConyrcTByromue ObecneunBaemMble
1 WnxenepHas rpaduka. IIpoueccsl u anmapaTsl [Iponeccs n anmapaTsl Xu-
" | HauepraTenbHas reoMeTpusl | XMMUYECKOM TEXHOJIOTUU MUYECKON TEXHOJIOTHH
2. [IpukiagHas MexaHuka Metpostorns, cranaprisa-
11 U cepTuduKanus
3 Pacuetsl xumuko-
TE€XHOJOTMYECKHX IPOLIECCOB




BeimonHenue, moAroToBKa K
IpOLEAYpE 3aLUThI U 3alUTa
BBIITYCKHOW KBAJIM(UKAIIU-
OHHOM PabOTEHI

VYka3zaHHbIE CBSI3U TUCHUIUIMHBI AAl0OT 00YYarOMEMYCsl CHCTEMHOE MPEICTABICHHE O KOM-
IJIEKCe M3ydaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecrneunBaer TpeOyeMblit
TEOPETHUUYECKUN YPOBEHb M MPAKTUYECKYIO HAIMpPABIEHHOCTh B CUCTEeME OOydyeHHs U Oymyien
JESTEIbHOCTH BBIITYCKHHKA.

4. O0beM IMCUMILIMHBI B 324€THBIX €JHHUIIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4Yalluuxcs ¢ npenojasaresieM (1o BUaam
YUeOHBbIX 3aHATHIT) 1 HA CAMOCTOAATEIbHYI0 PadoTy 00y4ar0IMXCs

OO61ast TpyI0eMKOCTh JTUCIUATITMHBI

Bcero akaneMudeckux 4acoB
Bun yae6HOI paboTh OYHas OYHO-3a0YHast 3a04Has
¢dbopma dopma ¢dopma

KonrakTHasi pa6oTa ¢ npenojaBarejiem: 50,25 22,25 12,25
nexryu (J1) 18 14 4
npaktuueckue 3ansaTus (113) - - -
nabopartopsbie paboTsl (JIP) 32 8 8
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,25 0,25 0,25
CamocTosiTejibHas paboTa 00y4YarOIUXCs: 97,75 85,75 95,75
M3Y4YEeHHE TEOPETHUECKOro Kypca 38 54 60
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 16 28 32
MOATOTOBKA K MPOMEXYTOYHOM aTTecTallu 3,75 3,75 3,75
Bua npomexKyTo4HO# aTTecTalMu: 3a4er 3a4er 3a4er
OO61mas TpyA0eMKOCTh 3/108

*KonTakTHas paboTa 06YUaIOIMXCS C TPENoaBaTelleM, B TOM UHCIe C PUMEHEHHEM IHCTAHIMOHHBIX
00pa30oBaTeIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JIEKIIMOHHOTO THNA, U (WJIN) 3aHATHA CEMHHApPCKOTO
THTA, Ta0OpaTOpHBIe 3aHATHUS, W (W) TPYNIOBbIE KOHCYJIbTAIlNH, U (WJIH) WHANBHUIYAIbHYIO paboTy
o0yyaromerocs ¢ mpernojaBareieM, a TakKe aTTeCTallMOHHbIE UCIIBITAHUS IPOMEKYTOUYHON aTTECTAIIH.
KonrakTHast paboTa MOXET BKJIIOYATh WHBIE BUBI yUeOHOW JEATENFHOCTH, MPEyCMaTPUBAIOIIIE TPYII-
MOBYIO M MHAWBUAYaJIbHYIO paboTy o0ydaromuxcs ¢ npenogasaresneM. Yacbl KOHTaKTHOH paboThI ompe-
nensitorest [TonoxennemM 06 opraHu3aluy ¥ MPOBEJICHUH KOHTAKTHON paboTHI MPH pealiu3aiuy o0pazoBa-
TEJNILHBIX MPOTPaMM BhICIIETO 00pa3oBaHMs, YTBEPXKIEHHBIM YueHbiM coBeToM YIJITVY ot 25 deBpans
2020 roga.

5. Conep:kanue TUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHHueM OT-
BECACHHOI'O HA HUX KOJINYECTBA aKaJEMNYIECCKUX YaCcoB

5.1. TpynoemkocTh pa3aejioB JUCHUNIMHBI

o4yHas popMma 00yyeHus

Ne HanmenoBanue paznena Beero CamocrosiTenbHas
- pas J 13 JIP KOHTAaKTHOM
/1 JVCIHUIIIAHBI pabota
paboThl
1 | OcHOBBI CTpOEHUS U CBOWCTBA
P 4 | - | 8 12 6
METaJJIOB
2 | OCcHOBBI TEpMHUYECKOI1 0Opa-
OOTKH U TTIOBEPXHOCTHOTO 2 - 8 8 10
YIPOYHEHUS




Ne HanmenoBanue pasnena e CamocTogTeabHas
- P JI I13 JIP KOHTAaKTHOM
/I JUCIUTUTAHBI pabota
paboTsI
3 | Koucr HOHHBIE METAJLIBL U
126 6 - 4 10 12
CIIJIaBBI
4 | HemeTayuin4yeckue U KOMIIO- 4 4 8
3UIMOHHBIC MAaTEPUAIIBI
5 | OCHOBBI TEXHOJIOTUHU KOH-
2 - 12 14 18
CTPYKIITMOHHBIX MaTEPHAJIOB
Hroro no pasenam: 18 - 32 50 54
IIpomexyTouHast aTTeCTAMS 0,25 3,75
Bcero 108
3a04Has popmMa 00y4eHHs
Ne HaumeHnoBaHue pa3aena Boeo CaMocTosTenpHas
3 L] JI 113 JIP KOHTaKTHOM
/1 TIUCUATIIAHBI pabota
paboTsI
1 | OcHOBBI CTPOEHHUS U CBOICTBA
p 1 - 1 2 14
METAJIOB
2 | OCHOBBI TEpMHUYECKOI 00pa-
OOTKH ¥ TIOBEPXHOCTHOTO 1 - 2 3 18
YOPOYHEHUS
3 | Kouct WOHHBIE METAIIBI U
Pyich 15 | - 1 2,5 14
CILJIaBBI
4 | HeMmeTaiuimueckue U KOMIIO-
0,5 - - 0,5 16
3UIIMOHHBIE MaTEePUAIIbI
5 | OCHOBBI TEXHOJIOTUHU KOH- 4 4 30
CTPYKIITMOHHBIX MaTEPHAJIOB
HToro no pasgenam: 4 - 8 12 92
IIpomexxyTouHas aTTecTalUs 0,25 3,75
Bcero 108
04HO-3204Has (popma oOyueHHst
Ne HanmenoBanue pasaena ey CamocrosTenbHas
- I JI I13 JIP KOHTaKTHOM
/I JUCIUTLTAHBI pabora
paboTs!
1 | OcHOBBI CTPOEHHUS U CBOIICTBA
p 4 - 1 5 12
METAJIOB
2 | OcHOBBI TEpMHUYECKOI 00pa-
OOTKH M TOBEPXHOCTHOTO 2 - 2 4 16
YOPOYHEHUS
3 | Koucr WOHHBIE METAILIBI U
PYKIL 3 - 1 4 12
CILJIaBBI
4 | HemeTayuindyeckue U KOMIIO- 1 i ) 1 14
3UIMOHHBIE MaTEepHUaIb
5 | OcHOBBI TEXHOJIOTUN KOH-
4 - 4 8 28
CTPYKIIMOHHBIX MaTE€pPUAJIOB
HTroro no pasnenam: 14 - 8 22 82
IIpome:xxyTouHasi aTTecTalUsA 0,25 3,75
Bcero 108

5.2. Conep:xaHue 3aHATHI JeKIIHOHHOTO THIIA




Pazoen 1. Ocnoevl cmpoenus u ce0iicmea Memaiioe

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BelecTBa. OCHOBHBIE TUIIBI KPUCTAJUIH-
yeckux pemterok. [lomumopdusm. Anmzorponus. Tekcrypa meramia. Kinaccuduxauus meran-
70B. JleheKThl CTpOeHUs] KPUCTALTHYECKUX Tel. ToYeuHble, IMHEHHbBIC (IUCIOKAINN) U TIOBEPX-
HocTHbIE AedekThl. [InoTHOCTE Aucnokanuil. BiusHue TeMnepaTypsl Ha INIOTHOCTh J€(EKTOB.
Bnusaust neekToB KpUCTAIIMUECKONM PelIeTKH Ha IPOYHOCTh MeTalioB. I paduk 3aBUCUMOCTD
IPOYHOCTU OT IUIOTHOCTU AedekToB. Hakien, Bo3BpaT (OTIbIX, OJUTOHU3ALMS) U PEKpUCTa-
JIU3aLusl.

1.2 Inacmuueckas oeghopmayusn u mexanuveckue c80UCMEa MeMalos

CpoiicTBa METAJIOB ¢ IpuMepaMu. MexaHndeckue CBOMCTBa MeTaiwioB. Jluarpamma pactsi-
s#eHust. OCHOBHBIE TIOKA3aTeNId POYHOCTH U IUIACTUYHOCTH, BBIIBIISIEMBbIE IIPU CTATUYECKUX HCIIbI-
TaHusX. TBepAaocTe. MeToabl M3MepeHHs: TBEPAOCTH M O0JIACTH MX MpUMEHEeHus. J{nHamuuyeckue
UCIIBITAHUS] METAIIJIOB M UCIIBITAHUS NIPU IEPEMEHHBIX Harpy3kax. [IpuHimnuansaeie cxemsl. Y nap-
Hasl BA3KOCTb, YCTAJIOCTh, IIPE/IEN BEIHOCIMBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢pazosvie npespaujenuis 6 Cniasax

[Ipouecc kpuctammuzanuu. JennputHas nukBanus. CrmaB. OCHOBHBIE THIIBI CILIABOB.
Jlnarpamma cocTosiHHs. MeToIuKa MOCTPOSHHUS TUarpaMM COCTOSIHHS Ha mpumepe ciuiasa Pb-
Sb. Ilpasuno otpeskos. JlukBamusa. Pa3zoBsie npeBparienus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CxeMBlI CTPYKTYD.

1.4 OcHosHbie munvl ouazpamm coOCmMosHUsA

JluarpaMmbl COCTOSIHUS CIIJIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEP/IOM COCTOSTHMM HEPacTBO-
PHMBI, 00pa3ylOT MEXaHUYECKHE CMECH CBOMX MPAKTUYECKHU YMCThIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMma COCTOSIHMS CIUIaBa, KOMIIOHEHThI KOTOPOTrO HEOTPAaHUYEHHO PACTBOPUMBI IPYT B Jpyre
(Cu-Ni). lnarpamma COCTOSIHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XUMH-
yeckoe coenuHeHne (Mg-Ca). JluarpaMmMa cOCTOSIHUS CIIJIaBOB U3 ABYX KOMIIOHEHTOB OI'paHU-
YEeHO PacTBOPUMBIX B TBepaoM coctosiHnu (Cu-Ag, Al-Cu).

1.5 Jluacpamma sncenezo yemenmum

Huarpamma Fe-Fe;C. Tepabie dassl cuctemsl Fe-FezC. da3oBble mpeBpalieHus B cIija-
Bax Fe-Fe;C. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIepOAUCTHIX CIIJIABOB.

Pazoen 2. Ocrogvl mepmuueckoil 06padomKu u nOBEPXHOCMHO20 YNPOUHEHUA

2.1. OcHogbl mepmuueckoii 06pabomku

Tepmuueckas 06padboTka. OcHoBHBIE MapameTpbl pexkuMa TO. ObmenpuHsTHIE 0003HaYe-
HUS Ha quarpamMme coctosHus. Ctanuu pacnazia aycreHuTa. J[narpamMmma TepMOKHHETHYECKOTO
pacnazia aycTeHUTa U MpeBpalleHuil aycrenuTa. [IpeBpaieHus aycTeHUTa Ipy pa3InyHbIX CKO-
pocTsax oxnaxaeHus. OcodbeHHocTH U dy3HnoHHOTO, 06e311p(Py3MOHHOTO U CMELIAHHOTO Ipe-
BpallleHUs1 ayCTEHUTA MPHU PA3IMYHBIX CKOPOCTSIX oxJaxkaeHus. CTpyKTyphbl, oOpa3yromuecs npu
Pa3IMYHBIX CKOPOCTSIX OXJIaXKICHUS.

2.2 3akanxka u omnyck cmanu

MapreHcuTHOEe mpeBpaleHue. 3akainka. Kpuruueckas CKOpOCTb 3aKajKd. 3aKaluBac-
MocTb. [IpokanuBaemocTs. Biusinue copepkanust yriepoja B CTalIIX Ha TBEPAOCTh MapTEHCUTA.
3akanka u ee Buabl. OOpabOTKa X0JI0/I0M, €€ Ha3HAaYeHue U 00JacTb npuMeHeHus. OTIycK, ero
BUbl. HazHaueHue kaxoro Buia OTIIyCKa.

2.3 Xumuko-mepmuyeckas oopabomxa. Ilosepxnocmuas 3axanka

Xumuko-repmudeckas o0padotka cramu. [Iponeccet XTO. @akropsl, Biaustomue Ha Aupdy-
3MI0 TIPM XMMHUKO-TepMHUecKkoi oOpabotke. Llemenrtamnus cramu. Tepmuueckas oOpaboTka 11eMeH-
TOBaHHBIX CTalel. A30TUPOBAHUE U HUTpoLleMeHTalus cTainy. [loBepXHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayus. cmanu

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

Pazoen 3. Koncmpykuyuonnsie memanivt u Cniagwl
3.1 Cmanu



Knaccudukanus yriepoaucTeix craneil. MapKupoBKa KOHCTPYKIIMOHHBIX M MHCTPYMEH-
TaJbHBIX YIIIEPOJUCTBIX CTaliell. YTIepoAucThie CTadl OOBIKHOBEHHOI'O KauecTBa, YIJIEpOJIH-
CTBIE KOHCTPYKIIMOHHBIE Ka4eCTBEHHBIC CTaJIM, aBTOMAaTHBIC CTAaJM — MapKHpPOBKA M 00JacTh
npuMeHeHus. BiusiHue yriepoaa Ha CTPYKTYpPY U CBOMCTBa ctajiei. JlerupoBanue crajiei, Biu-
saue Jjerupyomux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBolicTBa cTajneii. Map-
KUpOBKa U KJlacCU(UKaIUs JETHPOBAHHBIX cTanel. LleMeHTyeMble U yiydlliaeMble JIETHpOBaH-
Hble cTaimu. Koppo3HMOHHOCTOHKHE JIerMpoBaHHBIE CTajH. JIETMpOBaHHBIE CTald C OCOOBIMHU
cBoiictBamu. [IpyXuHHBIE U IAPUKOMOIIUITHUKOBBIE CTAJIH.

3.2 Yyeynwi

benbie, oTOeneHHbIe U cepble UyTYHBI, UX CTPYKTYypa. MapkupoBka cepbix yyryHoB. O0ua-
CTH IPUMEHEHUS CEPBIX, BEHICOKOIPOUYHBIX U KOBKMX YYT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBKa TUTEHHBIX U 1e()OpPMUPYEMBIX JaTyHEH, 00J1acTH MpuMeHeHus1. Biusiaue co-
Jep>KaHus IIMHKa Ha (a30BbIi COCTAB U MEXaHWYECKUE CBOWCTBA JIaTyHeil. MapKupoBKa ITUTEH-
HBIX U AeopMupyemMbIX OpoH3, 00JIaCTH TPUMEHEHUS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupytromuit snement». JlepopMupyembie aTtOMHHUCBBIC CILIABBI, HE
YIPOYHSEMbIE TepMHUECKOi 00paboTkoi. [edopMupyeMble aTtOMUHUEBBIE CILIABHI, YIIPOUHSsE-
Mble TepMudeckoil o00paOoTkoil. JIureliHble altOMHHHMEBBIE CILIaBbl. MapKUpOBKH, 00J1acTH
MPUMEHEHUS, TPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UUUOHHbIE MAMEPUATIbL

4.1 Cmpykmypa u ceoticmea Mamepuaios

Knaccugukarus HeMeTaNIM4eCKUX MaTepHajioB MO MPOUCXOXIeHHI0. CTpyKTypa, CBOM-
CTBa U KJIaccu(UKAIHs TOJIUMEPOB

4.2 llnacmmaccol

[Tonyuenne mnactmacc. [lonmumepuzamms. [lomukonaeHcanus HasHadeHune w1 MexaHH3M
neiictBus 100aBOK. JIOCTOMHCTBA M HEOCTATKU IuIacTMacc. TepMOMIacTUYHbIE U TepMOpeaK-
THUBHBIE MIacTMacchl. [ImacTMaccehl ¢ HanoaHUTENAIMU ["a30HaNOIHEHHBIE TIIACTMACCHI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tomryuenue pe3uH, UX CTPYKTypa U CBOWCTBA. BHUIbI KaydyKOB, UX CIIOCOOBI MOJIYUYEHUS U
obOnactu npumeHeHus. Jl00aBku B pe3nHbl M MX (PyHKIHMOHaJIbHOE Ha3zHaueHue. CTekilo, ero
CTPOEHUE, CBOICTBA M CIIOCOOBI MosTyueHus. Buapl crekon u ux 001acTé NPUMEHEHUS

4.4 Komnosuyuonnvie mamepuainl

Komno3uimonHslii mMatepuan U ero KoMHoHeHThl CrocoObl MOJy4YeHHs KOMIIO3UTOB.
Komno3umnonsbsie MaTepuaisl ¢ HyJIb-MEPHBIMU HAIlOJIHUTEISIMU, C OJTHOMEPHBIMU HalOJIHUTE-
JSIMUA U C ABYXMEPHBIMU HanoidHUTENIMU. CrieueHHbIN aTOMHHHUEBBIN nopomok. KoMno3uiu-
OHHbIE MaTepuajbl Ha HEMETAIINYEeCKONH OCHOBE. CTEKIIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
TOKHUTHI. OpraHoBOJIOKHUTHL. KepaMuueckre KOMIO3UIIMOHHBIE MATEPUATIBI.

Pa3zoen 5. Ocnoevl mexnon02uu KOHCMPYKUYUOHHBIX MAMEPUATIOE

5.1 OcHogvl tumetinozo npoussoocmaa

TexHonorust moyiyueHusi OTIMBKU B IECYAHO-TJIMHUCTOM (hopme (JIuThe B pa3oBbie op-
MBI), CX€Ma, OCHAacTKa. POPMOBOYHBIE U CTEPKHEBBIE CMECH. TE€XHOJIOTHS MOJIy4YEHUS OTIUBOK B
0005104KOBBIX (popmax. TeXHOJIOTHs MONY4YEeHUS OTIMBOM METOJIOM JIUThS MO BBIIUIABIAEMbBIM
MojensiM. TeXHOIOTUs TNThS! KOKIIIb. MI3roTOBIEHHE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasieruem

[TnactnyHOCTB. 3aKOH MOCTOSIHCTBA OOBheMa. [1oHSITHS HaKIemn, BO3BPAT U PEKPUCTAILITN3A-
nusi. XoJoHas U ropsiuas gegopmaruu. [IpokaTka u ee ocHOBHbIE ciocoObl. Buabl mpoduiabHo-
ro npokara. Buner kanubpos. biatomsl u cng6sbl. [IpeccoBanue. CynHoCThb mpolecca U ero oTiau-
yuTeNnbHble 0cOOeHHOCTH. CXeMbl MpsIMOro M oOpaTHOro npeccoBanus. [Ipoaykuus mpeccoBa-
HUs. JIOCTOMHCTBA M HEAOCTaTKU MeToaa. Bonodyenue. CymHOCTb, cXxemMa, 0COOEHHOCTH U MPO-
nykuus npouecca. Koka. CyniHOCTh Mpolecca U €ro OTJIMYKMe OT peccoBanusi. Onepaiuu cBo-
6oaH0i1 koBKH. JlocToMHCTBA M HeAOCTaTKU. OOBEeMHas IITAaMIIOBKA U IITAMIIOBKA U3 JIUCTA.
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5.3 OcHogul ceapouno2o npouzeoocmea

Capka. Meronpl CBapku IUIaBJICHHEM U JaBJICHHEM. XHMHU3M U MEXaHHM3M IPOIECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpyxkuus anexrpona ais PJIC. Boibop anexrpona.
Tunsl cBapHBIX coeMHEHUH. ['a30Bas cBapKa U pe3ka MEeTauIoB. DJIEKTPOKOHTAKTHAs CBapKa, ee
CYLIHOCTb ¥ BUJBL. Perynupyronue napaMmerpsl 3To0M cBapku. l'a3oBas cBapka. Mcnosb3yemsie
ra3pl U CBapoO4yHbIe MaTepuajbl, 000pyI0BaHUE. Y CTPONCTBO ra30CBapOYHON Tpeniku. TexHomo-
rUs IpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pesaka. [losryaBromaTtuueckas 1 aBTOMaTH-
yeckasi 1yropas cBapka moJi cioeMm ¢uitoca. Jlyropasi cBapka B aTMoc(epe 3alUTHBIX razax.

5.4 Ocnogvl 06pabomku pesanuem

Pexxumbl pezaHus U 1IEpOXOBATOCTh MOBEPXHOCTU. BiusiHue pe:xuMoB pe3aHus Ha 1Iepo-
Xx0BaTocTb. OCHOBHBIE OIEpallMM TOYEHMs. TUIBl TOKAPHBIX PE3LOB IO TEXHOJOTHYECKOMY
HAa3HAYCHUIO M OINepaly HUMHU BbIMONHseMble. CBepiieHUE, 3€HKEpOBaHUE, pa3BEpPThIBAHUE.
OneMeHTHl peXuMoB pesanus. [IporsruBanue. Cxembl 00paOOTKM 3aroTOBOK Ha MPOTSKHBIX
CTaHKax C 3JIeMEHTaMH pexuMoB pe3anus. dpesepoBanue. CxeMbl 00pabOTKU 3arOTOBOK Ha
(dpe3epHBIX CTaHKaX ¢ AJIEMEHTaMH PeXUMOB pe3anus. Tursl Gppe3 u moBepxHOCTH UMU 00pada-
TeiBaemble. [Inudobanre. OCHOBHBIE cXeMbl NUTH(POBAHMS. DIEMEHTHI PEXUMOB PE3aHUs MPU
nuToBaHUU. XOHUHTOBAaHHUE: CXEMa, CYIIHOCTh U Ha3HadeHne. Cynep)MHUIINPOBAHUE: CXEMa,
CYIIHOCTh M Ha3HadyeHue. llomupoBanue, abpa3UBHO-KUAKOCTHAS OTAENKA, MPUTHPKA - CYIIHO-
CTH 3THX 00pabOTOK, X HazHaueHue U paszaumuue. CriocoObl Hape3aHus pe3bOb

5.3. Tembl 1 (popMBbI 3aHATHI CEMHUHAPCKOr0 THIA

Y4eOHBIM IJIAHOM 10 TUCIHUILTMHE MPEyCMOTPEHBI TA0OpaTOPHBIE 3aHSTHUSI.

dopma mpo- TpyaoeMKocTh, yac
HanmeHoBaHue paszena TUCHUIUTMHBL (MOIYJIA),
L TeMa 3aHATHUS R Oumle=
3AHSTHS OYHasA G 3a04YHas
1 Paznen 1 OcHOBBI CTPOEHMSI U CBOMCTBA METAJIIIOB | JIaGopaTop- 4 05 05
(rema: 1.1. Mexanunueckue cBoiicTBa. TBepAOCTS) Has padora ' '
Pasnen 1 OcHOBBI CTpOEHHMSI U CBOMCTBA METAILIOB
o Jlaboparop-
2 | (tema: 1.2. lmarpaMmbl COCTOSTHUS JBOMHBIX 4 0,5 0,5
Hast pabota
CILIaBOB)
3 | Pazgen 2. OCHOBBI TEpMUYECKOW 00paOOTKH 1
JlabopaTtop-
MOBEPXHOCTHOTO ynpouHeHus (Tema: 2.1. OCHOBBI 4 1 1
N Hast paboTa
TEPMHUECKON 00pabOTKM)
4 | Paznen 2. OCHOBBI TEpMHUYECKOI 00pabOTKH 1
MOBEPXHOCTHOTO ypouHeHus (Tema: 2.2. OCHOB- | JlaGopatop- 4 1 1
HBIC BUJIBI TEPMHUECKON 00pabOTKH U MOBEPX- Hasi paboTa
HOCTHOT'O YITPOYHEHHS])
5 | Pazgen 3. KOHCTpYKIIMOHHBIE METAUTBI M CTLIIABHI
. o Jlabopatop-
(trema: 3.1. CTpyKTypa U CBOMCTBA KEJI€30yTIIe- Has pabota 4 1 1
POJIUCTBIX CIJIABOB)
6 | Pazgmen 5. OCHOBBI TEXHOJIOTHH KOHCTPYKIIMOH-
Jlaboparop-
HBIX MaTepuanos (Tema: 5.1. TexHnomorus momy- Has paGoTa 4 1 1
YEHHs OTJIMBOK B NECYAHO-TIMHUCTBIX Popmax)
7 | Pazgen 5. OCHOBBI TEXHOJIOTUH KOHCTPYKIIHOH-
Jlabopatop-
HBIX MaTepuasoB (Tema: 5.2. BiusiHue pexumMon Has paGoTa 4 1 1
pe3aHus Ha MIEPOXOBATOCTh MPU TOYCHUH)
8 | Pazmen 5. OCHOBBI TEXHOJIOTHH KOHCTPYKIIMOH-
Jlaboparop-
HBIX MaTepuaios (tema: 5.3. OCHOBBI CBAPOYHOTO | ~ paGora 4 2 2
MIPOM3BOJICTBA)
Hroro: 32 8 8

10




5.4. leTaau3anusi CaMOCTOATEJIbLHOH padoThI

TpynoeMkocTs, yac
Ne B TRISTORENS [JETEt TG Buji caMoCTOATENbHOM PaboThI —
IUILIMHBL (MOYJIS) OYHas 3a04Has
3a04YHOC
1. | Pasmen 1. OcHOBEI CTpoe- IloaroTroBka K TECTUPOBAHUIO, IOATO-
HMS M CBONCTBA MeTaulop | TOBKa K 1abopaTopHoii paGote u 3auuTa 6 12 14
OTYCTHBLIX MaTCPUAJIOB
2. | Paznmen 2. OcHOBBHI Tep-
MI/IquKOﬁ O6pa60TKI/I " HOHFOTOBK& K TCCTI/I?OBaHI/I}O, IoAaro-
TOBKa K J1ab0paTopHOii paboTe U 3amuTa 10 16 18
HOBEPXHOCTHOI'O yIPOH- OTYETHBIX MaTEPHAJIOB
HCHUS
3. | Pazzmen 3. Koncrpykuu- [ToaroToBka K TECTUPOBAHHIO, TTOJTO-
OHHEBIE METaJUIBI U CIIjia- TOBKa K J1a60paToOpHOii paboTe U 3amuTa 12 12 14
BBbI OTYCTHBLIX MaTCPUAIOB
4. | Pasugen 4. Hemerayummue-
CKHUE ¥ KOMITO3UIMOHHBIE IToAroToBKa K TECTUPOBAHHUIO 8 14 16
MaTepHuaIbl
5. | Pa3znen 5. OcHOBBI TEXHO- [ToaroToBKa K TECTUPOBAHUIO, MO0~
JIOTUU KOHCTPYKIIMOHHBIX | TOBKa K TabOpaTopHOi paboTe M 3armura 18 28 30
MaTepI/IaJIOB OTYCTHBIX MaTCPUAIOB
6. | [logrotoBka K NIpOMEXKY- W3yyeHune JEKIUOHHOTO MaTepHaa,
TOYHOM aTTecTalnuu (3a- | JIUTepaTypHBIX HCTOYHHKOB B COOTBET- 3,75 3,75 3,75
qu) CTBHUU C TEMATUKOMN
HUroro: 57,75 85,75 95,75
6. [lepeyennb yueOHO-MeTOANYECKOT0 OOecnieYeHusI MO JUCHHUILITUHE
OcHoOBHAasi M JONOJIHUTEJILHAS JIUTEPaTypa
Ne ABTOp, HAUMEHOBaHHE Ton u3- IIpumeyanue
TaHUs
Ocnosnasa 1umepamypa
1 | 3emckos, FO.I1. MarepuanoBenenue: yuebHoe nocooue /
FO.I1. 3emckoB. — CanxTt-IlerepOypr: Jlans, 2019. — 188 [TonHOTEKCTOBBIN
c. — ISBN 978-5-8114-3392-6. — Tekct: a5eKTpoHHBIH // 2019 JOCTYTI TIPH BXOJIE
DneKTpoHHO-0nbIMoTeyHas cucrema «Jlanb»: [calT]. — IO JIOTUHY U Mapo-
URL: https://e.lanbook.com/book/113910 — Pexwum mo- mo*
CTyMa: Il aBTOPH3. NOJIb30BATEIICH.
2 | Pxesckas, C. B. MarepuanoBenenne : y4eOHHK JIsI BY-
30B / C. B. PxeBckas. — 4-e usn., mepepald. u J011. — oHOTeKCTORbL
Mocksa : Jloroc, 2006. — 424 c. : un.,Ta01., CXEM. —
(HoBas YuuBepcurerckas bubnuoreka). — Pexxum no- 2006 FOCTYIT TIDH BXOJE
i IO JIOTUHY U Mapo-
CTyTIa: MO MOAHUCKE. — %
URL.: https://biblioclub.ru/index.php?page=book&id=89 o
943 . — ISBN 5-98704-149-X. — TekcT : 2JIGKTPOHHBIH.
3 | Mowucees, O. H. MatepuanoBeneHue : yueOHOe mocooue
[16+] /  O.H.Moucees, JI IO. llleBripes,
I1. A. UBanoB ; mox o6m. pen. O. H. Mowuceea. — [TonHOTEKCTOBBIM
Mocksa ; bepnun : lupexkr-Meaua, 2017. — 245 c. : uin., 2017 JIOCTYT TIPU BXOJE
cxeMm., Tabm. — Pexum jocryma: 1O TMOAMHUCKE. — IO JIOTUHY U Mapo-
URL.: https://biblioclub.ru/index.php?page=book&id=46 i
4215 . — bubnuorp.: c¢. 12. — ISBN 978-5-4475-9139-7.
— DOI 10.23681/464215. — TekcT : 31EKTPOHHBIA.
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T'on us-

No ABTOp, HAUMEHOBAHUE e IIpumeuanue

4 | Canynos, C. B. MarepuanoBeaeHue : yueOHOe mocooue
/ C. B. CanynoB. — 2-¢ u3g., ucnp. u gomn. — CaHKT- o /HOTeKCTOBLL
[TerepOypr : Jlanb, 2022. — 208 c. — ISBN 978-5-
8114-1793-3. — Texkct : snekTponnsli // Jlanp : smek- | 2022 FIOCTYIL IPH BXOZC
TPOHHO-OMOJIMOTEUHAS cucrema. — URL: 1o HOFHHY*H f1apo-
https://e.lanbook.com/book/211805. — Pesxum mocryma: o
JUISl aBTOPHU3. TIOJIb30BATEIICH.

Jlonoanumensnan aumepamyp

5 | dpun, M.E._TexHonorus KOHCTPYKIIMOHHBIX MaTepua-
JIOB U MaTepuasioBegeHue [ TekcT]: yueOHuK 11 By30B / 1990 177
M.E. Hpuu, M.A. MockaneB. - MockBa: Beiciias miko-
na, 1990. - 447 c.

6 | MBanoB, H.b. OcHOBBI TEXHOIOTHH HOBBIX MaTepUasoB /
H.b. IBanoB; MuHucTepcTBO 00pa3oBaHUs U HayKH
Poccun, ®enepanbHoe TrocyaapCcTBEHHOE OIOIKETHOE
o0Opa3oBaTenbHOC YUPEKIECHUE BBICIIEro Mpodeccro- To/HOTeKCTOBLL
HalnbHOrO oOpa3zoBanusi «Ka3zaHCkMii HalMOHAIBHBIN
MCCIIEIOBATENLCKUI TEXHOJIOTHUECKUI yHUBepcuTeT». — | 2014 AOCTYIT TIPH BXOJE
Kazann: M3marenscteo KHUTY, 2014. — 155 c.: Tab6mx., ro HOFHHY*H f1apo-
rpad., ui., cxemMbl — PexuM gocTyna: mo MOAMHMCKE. — o
URL: http://biblioclub.ru/index.php?page=book&id=428
026 — bubnworp. B xuH. — ISBN 978-5-7882-1682-9. —
TeKcT: 3JIeKTPOHHBIM.

7 | Moucees, O.H. [Ipaktukym no aucuuminse «Marepua-
noBefieHUE. TexXHOJIOrHsl KOHCTPYKLHMOHHBIX MaTepua-
noB»: B 2 4. : [16+] / O.H. Moucees, JL.IO. IlleBbipes,
I[LA. UBanoB; mon o6m. pen. O.H. MowuceeBa. — [TomHOTEKCTOBBIN
Mocksa; bepnun: Jupext-Menua, 2019. — Y. 1. Mare- 2019 JIOCTYII ITPH BXOJI€
puanoBeaenue. — 150 c.: umn., cxem., Tabn. — Pexxum 1o- IO JIOTUHY U Mapo-
cTyma: 1o MIOJIITUCKE. — mo*
URL.: http://biblioclub.ru/index.php?page=book&id=
566845 — ISBN  978-5-4499-0366-2. — DOI
10.23681/566845. — TeKkcT: 3JIEKTPOHHBIII.

8 | Tapacos, B.JI. MaTepuanoBeeHUe U TEXHOJIOTHUS KOH-
CTPYKIIMOHHBIX MaTtepuaioB: yueOHuk / B.JI. Tapacos. — o
2-5 ymn. — Mockga: IIz/IFTY n{f H.D. BayMaHa,pzoos. - HonxorexcroseId
272 c. — ISBN 5-8135-0132-0. — Texer: onektpounsiii // | 2005 | AOCTYT HPH BXOAC
DnekTpoHHO-OnbnoTeunas cucrema «Jlaub»: [calT]. — o HOFHHY*H f1apo-
URL: https://e.lanbook.com/book/104774 — Pexum mo- o
CTyTa: Il aBTOPH3. TTOJIb30BATENCH.

9 | IlepeBeptoB, B.II. TexHOMOrMH KOHCTPYKIIMOHHBIX Ma-
TepuanoB yueOHoe mocodbue / B.II. IlepeBeptoB. — Ca- oHOTeKCTOBLL
Mmapa: CamI'VIIC, [6. r.]. — Yactp 1: CBapoUHbBIE TEXHO-
norun — 2013. — 120 c. — Tekcr: anekrponnsii // Jlanp: | 2013 JIOCTYTI TIPH BXOZE

ANEKTPOHHO-OMOINOTEeUHAS cucreMa. — URL:
https://e.lanbook.com/book/130343 — Pexxum mocryma:

JUISl aBTOPU3. TIOJI30BATENEH.

T10 JIOTUHY U Mapo-
mo*

12



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=%20566845
http://biblioclub.ru/index.php?page=book&id=%20566845
https://e.lanbook.com/book/104774
https://e.lanbook.com/book/130343

T'on us-

No ABTOp, HAUMEHOBAHUE IIpumeuanue
IaHus
10 | IlepeBeptoB, B.I1. TexHomOrMM KOHCTPYKIIMOHHBIX Ma-
TepuaioB: yueOHoe mocoodue / B.I1. IlepeBepToB. — 2-¢
u3n., nepepad. u gom. — Camapa: CamI'VIIC, [6. 1.]. — .
A-» TEpepan. ¥ A P > [0 1] [TomHOTEKCTOBBII
Yacte 2: JIuTeliHas 1 nopoiikoBasi TeXHoJoruu. Jlazep-
JOCTYTI MIPHU BXOJE
HBIC TEXHOJIOTMU 00pabOTKM MatepuaioB pe3anuem — | 2018
o 0 JIOTUHY U TIapo-
2018. — 192 c.— Tekcr: snekTpoHHbli // JlaHb: 37ek- e
TPOHHO-OMOJIMOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/130452 — Pexxum mocryma:
JUIsl aBTOPHU3. 110JIb30BATEIIEH.
11 | MeramnmoBenenne [Tekcr]: yueOHoe mocobue /
Bb.A. ITotexuH; YpanbCkuii rocyJ1apCTBEHHBIN JIECOTEX-
HUYeCKUi yHuMBepcuteT. — EkarepunOypr: YIJITY, | 2019
2019. — 99 c.: un., uB. mwin. — bubmmorp.: c. 87. —
ISBN 978-5-94984-707-7
12 | MarepuanoBenenue [TekcT]: MeTonm. yka3aHHs K BbI-
MOJIHEHUIO 11a6. paboT no y4yeOHoil aucuuranHe «Mate-
pHUaAIOBECHUE U TEXHOJOTUSI KOHCTPYKI. MaTepuanoBy» 2010 100 3K3eMIUISIpOB B
/ B.A.Ilotexun [u np.]; Ypan. roc. JecOTeXH. YH-T, oubmuorexke YI'JITY
Kad. rexnonorun meramios. — ExarepunOypr: YIJITY,
2010. - 40 c.
13 | TexHONOTHSI KOHCTPYKIIMOHHBIX MAaTEPHUATIOB U MaTEpH-
aJIoBeZICHHE: METOJl. yKazaHus K J1ab. paboTam mo pas-
Jeny «O6paboTka METaJUIOB pe3aHuemM» /| 2007
b.A. Ilorexun [mu np.]; Ypan. roc. JecOTe€XH. YH-T. —
ExarepunOypr: [VIJITVY], 2007. — 28 c.
14 | Pa3zpaboTka TEXHOJIOTUU TOTyYEHUS OTIMBOK B Tecya-
HO-TJIMHUCTBIX (popMax [TekcT]: MeTo. ykas. AJis Bbl-
MIOJIHEHUS TIPAKT. pabOTHI IO YUeOHOU JUCIUILIINHE
«TexHOIOoruss KOHCTPYKIMOHHBIX MAaTEPUAIIOB JJIS 2012 65 3K3eMILISPOB B
CTYJICHTOB OYHOM W 3a04HOU opMm oOydeHus. / H.K. oubmmoreke YIJITY
JxemuiieB, B.B. Mnmtommn; Ypain. roc. JeCOTeXH. yH-T,
Kad. rexnonoruu meramnos. — Ekarepun0Oypr: YIJITY,
2012. - 24 c.
15 | TexHoNOTUSI KOHCTPYKIIMOHHBIX MaTEPUAIOB: METO/.
yKa3aHUs 10 BBITTOJHEHUIO J1a0. U MPakT. paboT Mo AuC-
nurnHe «Martepuanoenenue u TKM» / H.C. Yepem- 2007
Hbix, B.B. Umomun, b.A. Ilorexun; Ypan. roc. neco-
TexH. yH-T. — ExarepunOypr: YI'JITY, 2007. — 41 c.
*- Ipe’kie YeM MPOMNTH M0 CChUIKE, HEOOXOIMMO BOWTHU B CUCTEMY

6 K3EMILISPOB B
oubimoreke YIJITY

29 3K3eMIIIpOB B
6ubmuorexke YI'JITY

90 3K3eMILISIPOB B
o6ubmuorexke YI'JITY

DOYyHKIIUOHUPOBAHUE AJIECKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHFHOM CPeIbl 00eCTIeUH-
BAETCsl COOTBETCTBYIOIMMU CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJIUOTEYHbIE CHCTEMbI
- anekTpoHHast oubimoreunas cucrema YIJITY (http://lib.usfeu.ru/);
— 3JICKTPOHHO-0MOIMoTeuHas cuctema «Jlanby (e.lanbook.com);
— DJICKTPOHHO-OMOIMOTEUHAsT CHCTeMa «YHHUBEpPCUTETCKas OuOIMOTeKa OHJIAWHY
(biblioclub.ru);
- yHuBepcaibHas 6a3a manubeix EastView (OOO «MBUCy») (https://dlib.eastview.com/
basic/details).
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CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
— cripaBoyHas paBoBast cuctema «Koncynprantllimtocy (http://www.consultant.ru/);
— cpaBouHO-TipaBoBas cuctema «Cucrtema TAPAHT». CBoOoanbIl AOCTYH (PEXKUM J10-
cryma: http://www.garant.ru/company/about/press/news/1332787/);
— IporpamMMHasi CUCTeMa JJisi OOHapyXEHHUsS] TEKCTOBBIX 3aMMCTBOBAHUN B Y4YEOHBIX U
Hay4HbIX paborax «AnTturuiaruat. BY3» (URL: https://www.antiplagiat.ru/);
— wunpopmarmonnas cucrema 1C: UTC (http://its.1c.ru/). Pesxxum noctyma: cBOOOIHBIN.

IIpodeccnonanbHbie 0a3bl JAHHBIX

— @enepanpHas ciyx0a rocymapcTBeHHOW craTHUCTHKH. OdummanbHas CTaTUCTHKA
(http://www.gks.ru/). Peskum moctyma: cBOOOIHBIN.

— DIeKTpOHHBIN (OHJ MPABOBBIX U HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB // AKuuMO-
HepHoe oOmecTBo «Mubopmanmonnas komnanus «Koaeke» (https://docs.cntd.ru/). Pexxum mo-
CTyIa: CBOOOHBIH.

— DxoHomuueckuii moprain (https://institutiones.com/). Pexxum goctyma: cBOOOTHBIH.

— Unadopmanmonnas cuctema PBK (https://ekb.rbc.ru/). Pexxum nocrymna: cBOOO HBIN.

— OdunmanbHelii UHTEpHET-TIOPTAN npaBoBoil mHpopmarmu (http://pravo.gov.ru/). Pe-
JKUM JIOCTYTIA: CBOOO HBIN

— ba3za noaHOTEKCTOBBIX U OHONMMOTrpadUUECKUX OMMCAHUN KHUT U MEPHOJAUYCCKUX H3-
nmanuii (http://www.ivis.ru/products/udbs.htm). Pexxum noctyma: cBoOO HBIN

— I'maBOyxCtynentsr: O6pazoBanue u kapbepa (http://student.1gl.ru/). Pexxum nocryma:
CBOOO/THBIM.

- EnuHoe okHO goctynma K oOpa3oBarenbHbIM pecypcam @DenepaibHbId  TOPTA
(https://www.big-big.ru/besplatno/window.edu.ru.html).Pexxum noctymna: cBoOOIHBII.

- baza manneix «OtkpbiTas 6aza 'OCTos» (https://standartgost.ru/).Pexum mocryma:
CBOOOIHLIIA.

HopMaTuBHO-IpaBOBbIE AKThI

1. I'paxnmanckwmii kogeke Poccuiickoit @eneparun ot 30.11.1994 roma N51-@3. — Pexum
nocryr: http://www.consultant.ru/document/cons_doc_LAW_5142/

2. ®enepanbhbii 3aK0H «O 3ammTe npas motpedurenein» ot 07.02.1992 N 2300-1 (pen.
ot 08.12.2020). — Pesxum nocrym: http://www.consultant.ru/document/cons_doc_LAW_305/

3. ®enepanbHblil 3ak0H «O0 obecrnieueHNH eIMHCTBA U3MepeHuin» ot 26.06.2008 N 102-
@3. — Pexxum nmoctymn: http://www.consultant.ru/document/cons_doc LAW_ 77904/

4. ®enepanbublii 3akoH «O0 nHGOpMauu, HHOOPMAITMOHHBIX TEXHOJOTHUAX U O 3aIHUTE
uHpopmanuu» ot 27.07.2006 N 149-D3. — Pexxum goctyn:
http://www.consultant.ru/document/cons_doc_LAW_61798/

7. ®oHA OLEHOYHBIX CPEICTB sl POBEICHUs IPOMEKYTOYHOM ATTECTALMN 00YYAKOIIHX-
csl 10 JMCHUILIHHE
7.1. IlepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHUPOBAHUS B NPOLIECCe 0CBOe-
HHs 00pa30BaTeJbHOI MPOrPpaMMBbl

dopMHpyemMble KOMIETEHIIUN Bun u popma koHTpOIIS

IIK-3 — Cnoco6HocTs ocyrecTsisth KOHCTpYKTOp- | [IpOMeEKYTOUYHBI KOHTPOJIB: BOTIPOCH
CKHMH U TEXHOJIOTUYECKMH aHalu3 5KOOMO3aIMTHOIO | M 3a/IaHUS K 3aUeTy
060p}’IIOBaHI/I$I OpraHu3aluu, C MO3HUIIMU ITOATOTOBKH TeKymHif[ KOHTPOJIb: TECTUPOBAHUE,

IIPOU3BOJICTBA K BBIIIYCKY HOBOM OPpOAYKIUHN C YIIy4- 3alIMTa OTYETHBIX MaTEPUAIOB na60pa—
IMICHHBIMH 3KOJOTHYCCKUMHU XAPAKTCPUCTUKAMHU, C TOPHBIX pa6OT

YUETOM PalMOHATBHOTO HCIMOJIB30BAHUS MPHPOTHBIX
pecypcos
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7.2. Onucanue noka3arejel 1 KpUTepHeB OLEHNBAHUA KOMIIETEHUMI HA Pa3/IMYHbIX 3Ta-
nax ux (pOpMHPOBAHUSA, ONIMCAHHE LKA OLlEHUBAHUSA

Kpurtepuu ouneHHBaHHsI YCTHOTO OTBeTa Ha BONPOCHI M 3aJaHHUA 3a4eTa (IIPOMEXKY-
TOYHBIH KOHTPOJIb (popMupoBanune komnerenuuii IK-3)

3aumeno — naH TOJHBIN, Pa3BEPHYTHIM OTBET HA MMOCTABJICHHBIA BOMPOC, MOKa3aHa COBO-
KYITHOCTh OCO3HAHHBIX 3HAHHUH 00 00BEKTE, JOKa3aTEIbHO PACKPHITHI OCHOBHBIC MOJIOKEHHS Te-
MbI; B OTBETE MPOCICIKUBACTCS YETKAsI CTPYKTYPA, JIOTUYECKasl TIOCIIEI0BATEIbHOCTD, OTpaKalo-
1asi CyIIHOCTh PACKpPhIBAEMBIX MOHSITHIA, TEOPUH, SBICHHUA. 3HAHHE 00 00BEKTE JEMOHCTPHUPY-
€TCs Ha CI)OHC IIOHUMAHUA €10 B CUCTEMEC I[aHHOﬁ HAayKU U MCKIUCHUIIIMHAPHBIX cBsa3eil. OTBeT
U3JI0KCH JINTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTb HAa YTOUHAIOIIUC BOIIPOCHI;

3aumeno — naH NOTHBIN, Pa3BEPHYTHIM OTBET HA MOCTABJICHHBIH BOIIPOC, MOKA3aHO YMEHUE
BBIACIIMTh CYHIECTBCHHBIC U HECCYIICCTBCHHBIC MMPU3HAKU, MTPUIUHHO-CJICICTBCHHBIC CBA3U. Or-
BET YETKO CTPYKTYPUPOBaH, JJOTHUYCH, U3JI0KEH B TepPMHUHAX Hayku. OJTHAKO JOMYIICHBI He3HA-
YUTENbHBIE OIIMOKU WIH HEAOYCTHI, NCIIPABJICHHLIC O6y‘-IaIOHII/IMC$[ C IIOMOMLIBKO «HABOJAIIIHUX))
BOIIPOCOB;

3aumeno — NaH HETOJHBIA OTBET, JIOTWKA U MOCJIE0BATEIBHOCTh M3JIOKCHUSI UMEIOT CY-
HICCTBEHHBIC HapylIeHus. JlonmyIeHbl TpyOble OMUOKH MPH OMPEICIICHUH CYIIHOCTH PACKpbIBa-
EMbIX HOHﬂTHﬁ, TeOpI/If/'I, ﬂBJ’ICHI/If/'I, BCJICACTBUC HCIIOHUMAHU O6y‘IaIOHII/IMC$I HX CYHICCTBCHHBIX
U HECYIIECTBCHHBIX MPHU3HAKOB M CBs3Ci. B OTBETE OTCYTCTBYIOT BBIBOJABI. Y MEHUE PACKPHITH
KOHKPETHBIC TPOSBICHUS OOOOIICHHBIX 3HAHUI HE MOKa3aHo. PedeBoe odopmieHme Tpedyer
MIOTIPABOK, KOPPEKIIHUH;

He 3aumeno — 00y4aromuiics JeMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB MPEIMETa,
HE yMeeT JieJiaTh apryMEHTHPOBAHHBIC BBIBOJBI W MPUBOJUTH TPUMEPHI, MOKA3bIBaET Cliaboe
BJIaJICHHE MOHOJIOTHUYECKOW PEUbl0, HE BJIaZICET TEPMUHOJIOTHEH, MPOSABIISET OTCYTCTBHE JIOTHY-
HOCTH U TIOCJICIOBATEIIbHOCTH M3JIOKEHUS, JIeJaeT OIUOKHU, KOTOPhIE HE MOXKET UCIIPABHUTh, Ja-
JKC IMPU KOPPECKINH IMMPETIOAaBATCIICM, OTKA3bIBACTCA OTBCUATH HA 3aHATHH.

Kpurepun ouneHMBaHusI BbINOJHEHHS] 3aJaHUH B TecTOBOW (opMme (TeKyluil KOH-
TpoJab popmupoBanue komnerenuii IMK-3)

3aumerno — KOMMUECTBO MPaBUIILHBIX OTBETOB 51% u Ooiee;

He 3aumeno — xonn4ecTBO MpaBUIIbHBIX OTBETOB MeHee 51%

Kpurepun oneHnBaHus 3aIIUTHI OTYETHBIX MATEPHATIOB J1a00paTOPHBIX padoT (Te-
KyIIHii KOHTPoJIb (popmupoBanue komnerenuii IK-3):

3aumeno — BBITIONHEHBI BCE 3a/laHUsl, 00YJAIOIIUNCS YeTKO U 0e3 OMMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

3aumeno — BHITIOTHEHBI BCE 3aJaHMsI, OOYJAIOMIMIACS ¢ HEOOIBIIUMU OMMOKAMU OTBETHI
Ha BCE KOHTPOJLHBIC BOIPOCHI.

3aumeno — BBITIOHEHBI BCE 3a/IaHUS C 3aMEYaHUSIMH, OOyUYAIONTUIICS OTBETHI Ha BCE KOH-
TPOJBHBIC BOMPOCHI C 3aMEYaHUSIMHU.

He 3aumeno — oOyuaroniuiicst He BHITIOTHIIT WJIM BBITTOJHUI HEMPABUIIBHO 33/1aHUS, OTBETHI
Ha KOHTPOJIbHBIEC BOIIPOCHI C OIMMOKAMU FITH HE OTBETHIT HA KOHKPETHBIC BOTIPOCHI.
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7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, HeO0X0AMMBbIE 1JIS1 OLIEHKHU
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHMX ITANbI
(opMupoBaHUA KOMIIETEHIIMH B IIpoLiecce 0CBOeHHUs 00pa30BaTeIbHOI MPOrpaMMbl

KOHTpOJ’IbHLIe BOIIPOCHI U 3aJa4Y4 K 3a49€Ty (HpOMe)l(yTO‘lHLIﬁ KOHTpO.]'Ib)

ITpomexyTouHas arrectaius 10 JUCLUUIUIMHE COIJIACHO y4eOHOMY IUIaHY IPOBOJUTCS B
¢dopme 3auera. buser Bkitoyaer B ce0s 0OIMH BONPOC U3 TEOPETUUYECKON YaCTH Kypca U 3aJaHue.
IlepedyeHb KOHTPOJIBHBIX BOIIPOCOB U IPUMEPHBIE 3a1aHUS IIPUBEACHBI HUXKE.

Konmponwvnuvie éonpocwi
1. OcHosbl cmpoenus u ceolcmea Memaios

1. XapakrepHble IPU3HAKK arperaTHbIX COCTOSIHUM BelecTBa. OCHOBHBIE THUITbI KPUCTAILIU-
yeckux perterok. [Tommopdusm. Anusorponust. Tekcrypa metamna. Kinaccudukanys meTasios.

2. JlehexTsl CTPOSHHUS KPUCTAJUTMUECKUX Tel. ToYeUHbIe, TMHEHHBIE (IMCIIOKAIINN) U TIOBEPX-
HOCTHBIE Jie(heKThl. IIMoTHOCTh Auciokaiuii. BausHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. Biusinust 1e(heKTOB KpUCTAJUIMYECKON PElIeTKH Ha MPOYHOCTh MeTauioB. [ paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(hEKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJIMTOHU3ALMS) U PEKPUCTAIN3ALINS.

5. Onucars npouecc KpucTaun3auuu. [JeHapuTHas JTuKBaLys.

6. CBoiicTBa METAIIOB ¢ IpUMepaMu. MexaHnnueckue cBocTBa MeTaiuioB. OCHOBHBIE 1TO-
Ka3aTeJy IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPU CTATUYECKUX UCIIBITAHUAX. JJnarpamMma
PaCTSKEHHUSL.

7. TBepnocTb. MeToibl U3MEpEHNUs TBEPAOCTH U 00JIacTH UX puMeHeHus. [lpuBectu
INPUHLMUIIAATIbHBIE CXEMbI U3MEPEHHUS TBEPAOCTH.

8. JInHaMU4eCKUE UCTIBITAHUSI METAJJIOB M MCIIBITAHUS ITPU IIEPEMEHHBIX HAarpy3Kax.
[TpuHIMNIMaIbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IPEJIEN BHIHOCIUBOCTH.

9. CrinaB. OxapakTepru30BaTh OCHOBHBIE TUIIBI CIUIABOB

10. lnarpamma coctostHusl. MeTorka oCcTpOeHUs JuarpaMM COCTOSIHUS Ha IIpUMepe
cmaBa Pb-Sb. Tpaswo otpes3kos.

11. InarpaMMbl COCTOSIHHS CIIJIaBAa, KOMIIOHEHTBI KOTOPOTO B TBEPAOM COCTOSIHUU HEpac-
TBOPUMBI, 00pa3yl0T MEXaHUYECKHE CMECH CBOUX MPAKTUUYECKH YUCTHIX 3epeH (Harpumep, Pb-
Sb, Sn-Zn). JlukBarusi. Cxemsl cTpykTyp. Da3zoBbie MpeBpaiieHus B cucreme Sn-Zn.

12. JIlnarpamma cOCTOSIHUS CILIaBa, KOMIIOHEHTBI KOTOPOTO HEOIPAaHUYEHHO PACTBOPUMBI
npyr B apyre (Hanpumep, Cu-Ni). dazoBble npepaieHus B cucteme Cu-Ni. JIuksamus B cu-
creme Cu-Ni

13. JIlnarpamma coCTOSIHUS CILJIaBa, KOMIIOHEHTBI KOTOPOTo 00pa3yloT yCTOMYMBOE XUMHU-
yeckoe coenuHenue (Hampumep, Mg-Ca).

14. JlnarpamMmma cCOCTOSIHUS CILJIABOB U3 ABYX KOMIIOHEHTOB OIPAaHUYEHO PACTBOPUMBIX B
TBepIoM coctosiuuu (Hanpumep, Cu-Ag, Al-Cu). ®@a3ossie npeBparienus B cucteme Cu-Ag.
CxeMsl CTPYKTYP.

15. Iuarpamma Fe-Fe3C. TBepasie da3el cucremsl Fe-FesC. ®@a3oBblie npeBpalieHus B
craBax Fe-FesC. [IpunnunuansHble CXeMbl MUKPOCTPYKTYD JKEJI€30yTIIEPOUCTHIX CILIABOB.

2. Ochosbl mepmuueckoli 0opabomxu u NO8EPXHOCMHO20 YRPOYHEHUS.

1. Tepmuueckast o6padoTka. OcHOBHBIE napameTpsl pexkuma TO. OOuienpuHaThie 0003Ha-
YeHMsI Ha AuarpamMMme cocTossHuA. Ilepeuncnnte u 1aTh onpeaeneHuss OCHOBHBIM BUJIaM TEPMHU-
YyecKoil 00paboTku

2. Craguu pacnaza aycTeHMTa. J[narpaMMa TEpMOKMHETUYECKOTO paclajia ayCTeHUTa U
IIPEeBpalICHUN aycTeHNTa. [IpeBpaleHns aycTeHuTa py Pa3InYHbIX CKOPOCTSIX OXJIaKICHUS.

3. Ocobennoctu nudphy3noHHOr0, 6e311UPPY3MOHHOTO U CMEIIAHHOTO MPEBPAIICHUS
ayCTEHMTA MPU Pa3IMUYHBIX CKOPOCTAX oXJaxaeHUs. CTpyKTypbl, 0Opa3yrouuecs Ipy pa3ind-
HBIX CKOPOCTSIX OXJIa)KJICHUSI.
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4. MapreHcuTHOe nipeBpaiienue. 3akainka. Kpuruueckas CKOpoCTb 3aKajiky. 3aKainBae-
MocTb. [IpokanuBaemocTs. BiusiHue conepxanus yriepoja B CTajasX Ha TBEPIOCTb MAPTEHCUTA.

5. IlepeynciuTh OCHOBHBIC BHJIBI TEPMUYECKON 00pabOTKH cTaliell. 3akanKka U €€ BHIIbI.
O06paboTka X0J0J0M, €€ Ha3HAUYEHUE U 00JIaCTh IPUMEHEHHUS.

6. OcHOBHBIE BHJIBI TEPMUUECKOIT 00paboTku. OTHyCK, ero Buibl. HazHaueHne kaxaoro
BHJIA OTITyCKaA.

7. OcHOBHBIE BH]IBI TEPMUUECKOI 00paboTKu. OTKUT. Bupl oTKHra 1 X Ha3HAUYCHHE.
Hopmanuszanus, ee nemnu.

8. Xumuko-repmudeckas oo0padorka cramu. [Iponeccsr XTO. @akTopsl, BIUSIONINE HA
nuddy3uro Mpu XUMUKO-TEPMHIECKON 00paboTKe

9. LlemenTauus cramu. Tepmudeckas 00pabOTKa IIEMEHTOBAHHBIX CTAJICH.

10. A30THpOBaHKME U HUTPOLIEMEHTAIIUS CTAJIH.

11. IloBepXxHOCTHasl 3aKajKa CTaJIH.

3. Koncmpykyuonmvie memanivl u cniagvl

1. Knaccudukanus yriaepoaucTeix cTaineil. MapkupoBka KOHCTPYKIMOHHBIX U HHCTPY-
MEHTAJIBHBIX YIJIEPOAUCTBIX CTaJICH.

2. BnusiHue yriiepojia Ha CBOMCTBA cTajieil. YIJIepoIucThie CTalld OOBIKHOBEHHOI'O Kaye-
CTBA, YIJIEPOJUCTbIE KOHCTPYKIMOHHBIE KAUECTBEHHBIE CTAJIM, aBTOMATHBIE CTAIM — MapKUPOBKa
¥ 00JIaCTH IPUMEHEHUSI.

3. JlerupoBanue cranei, BiusHue jerupyroumx anementoB (Cr, Ni, Si, Mn, Co, Al V, W u
T.J1.) Ha CBOMCTBA cTayieii. MapkupoBKa U Ki1accu(UKAIHSI JISTHPOBAHHBIX CTAJICH.

4. IleMeHTyeMbI€ U yJIy4IllaeMble JJETUPOBAHHbIE CTaIu. KOppO3MOHHOCTOMKNE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBanHbI€ cTaiM ¢ 0cOOBIMU CBOMCTBaMHU. [IpyXKHHHBIE M IAPUKOMOAILIUITHUKO-
BbIE CTaJIHU.

6. bernble, oTOENICHHBIE U CEpble UYTYHbI, UX CTPYKTypa. MapKupoBKa CephIX UyT'YHOB.

7. MapkupoBka uyyryHoB. O0s1acTu IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. XKapocroiikue u xapornpoysslie ctanu. CrocoObl MOBBIIIEHHS KapOIPOYHOCTH CTaNEH.

9. I'pymIibl HHCTPYMEHTAIBHBIX MaTEPUAJIOB. YTIIEPOJUCTBIE U JIETUPOBAHHBIE HHCTPY-
MEHTAJIBHBIE CTAIM UX MApPKUPOBKA, JOCTOMHCTBA U HEJOCTATKH

10. I'pynnel HHCTpYMEHTAIBHBIX MaTepuaiioB. beicTpopexyias cTaiab U TBEpAbIE CIJIaBbI
MX MapKHPOBKa, TOCTOMHCTBA U HEJJOCTATKH.

11. 3H0COCTOMKOCTS. IIyTH NOBBIIEHNS N3HOCOCTOMKOCTH. [ pynIibl H3HOCOCTOMKHX
CTaJIeH.

12. VI3HococTolKMe cTanu: ctanb ['aaduiibaa, KaBUTALIMOHHO-CTOMKHUE CTau, TpapUTU3H-
POBAHHBIE CTAJIH, IAPUKONIOAILINITHUKOBBIE CTAJIH.

13. MapkupoBKa JIUTEHHBIX U 1e(OpMHUPYEMBIX JaTyHel, 001acTi npuMeHeHus. Bnusiaue
coJiepKaHus IIMHKA Ha (a30BbIil COCTAB M MEXaHUYECKHE CBOWCTBA JIaTYHEH.

14. MapkupoBKa JIUTEHHBIX U 1ehOpMUPYEMBIX OpOH3, 001aCTH TIPUMEHEHUSI.

15. duarpamma «Al-nerupyronmii anemenT». JlepopMupyemble aTtOMUHUEBbIE CILUIABbI, HE
yIPOYHsSEMbIE TepMUUECKON 00pabOoTKOI, MapKUPOBKa, 00JIACTH IPUMEHEHUS, IPUMEPBI.

16. duarpamma «Al-nerupyromnmii anemenT». Jlepopmupyembie aTtOMUHHEBbIE CIUIABHI,
YIPOYHSEMbIE TEPMUUECKOH 00pabOTKOM, MApKUPOBKA, 00JIACTH MPUMEHEHUS, IPUMEPBI.

17. duarpamma «Al-nerupyronmii anemenT». JIuteitHble amOMUHUEBbIE CIUIaBbI, MApKH-
POBKa, 00JIaCTH NPUMEHEHUSs, IPUMEPBI.

4. Hememannuueckue u KOMnO3UyUOHHbIE MAMEPUATb

1. Knaccudukanys HeMeTaJUTMYeCKUX MaTepUalioB Mo MpoucxoxaeHuo. CTpykTypa u
cBoiicTBa nonuMepoB. Knaccudukanus noaumepos 1o opMe MaKpOMOJIEKYIIbI, IO MOJIIPHOCTH,
10 (ha30BOMY COCTOSIHMIO, IO TOBECHHIO ITPU HArPEBaHUH.

2. IMonryuenune mnactmacc. [lomumepuzanust. [lonukonnencanus Ha3Hauenue u MexaHu3m
nercTBra 1006aBok. [TlimacTMaccesl ¢ HAIOJIHUTEISIMU.
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3. TepmoruIacCTHYHBIC  TEPMOPEAKTHUBHBIE IJIACTMACCHI, IPUMEPHI U 00JIACTH ITPUMEHE-
HUSL.

4. IlonyyeHue pe3uH, UX CTPYKTypa U CBOMCTBA. Buibl kKaydykoB, X criocoObl MOITydeHUs
1 00J1acTH IPUMEHEHUSI.

5. V3ompeHoBsId, OyTaaAMeHOBBIN, KPEMHUHOPTraHMYECKUI KaydyKH U PE3UHBI, H3TOTABIIH-
BAaE€MbI€ U3 3TUX KAYYYyKOB.

6. [Iporiecc BynkaHU3a1MK1, OCHOBHBIE BYJKaHN3aTOPbl. OCHOBHBIE 100aBKH B PE3UHBI U
UX Ha3HAYCHUE.

7. Ctekiio, ero CTpOeHHE, CBOMCTBA U CITIOCOOBI TTOydeHUs. BUIBI CTEKON U X 001acTh
IIPUMEHEHUS

8. KoMno3unnoHHbIi MaTepuai 1 ero KOMIoHeHThl CriocoOb! MOTy4eHHs] KOMITO3UTOB.

9. KoMno3umonHsle MaTepuabl ¢ HyJIb-MEPHBIMU HAIIOJIHUTESIMH, C OTHOMEPHBIMHU
HAIOJHUTENISIMU U C IByXMEPHBIMU HanoJHUTEIAMU. CrIeYeHHBIN aIFOMUHHUEBBIN TIOPOLLIOK.

10. KoMno3unnoHHbIE MaTepUalibl HA HEMETAIIINYECKON OCHOBE. CTEKJIOBOJIOKHUTHI. Y T-
JI€BOJIOKHUTBL. bopoBosIOKHNTEL. OpraHoBoJOKHUTHI. KepamMmuueckne KOMIO3UIIMOHHbBIE MaTEepH-
aJbl.

5. OcHosbl mexHono2uu KOHCMPYKYUOHHBIX MAMEPUATLO8
5.1 OcHogvl 1umetino2o npou3eo00cmed

1. Jlutelinbie cBoMcTBa CIUIaBOB. OCHOBHBIC JTUTEHHBIC CILIABHI.

2. TexHonorus MoJy4eHUs OTIMBKU B TIECUAHO-TIIMHUCTOM (hopme (JTUThe B pa3oBbie Gop-
MBI), cXe€Ma, ocHacTKka. ®OPMOBOYHbBIE U CTEPI)KHEBBIE CMECH.

3. TexHoOTHA MOJIy4YEHUSI OTIUBOK B 000JIOUKOBBIX (popMax.

4. TexHOJO0TrUs NOTYYEHHS OTIIMBOM METOJOM JIUThS 110 BBIIIABISEMbIM MOJIEISIM.

5. TexHOIOrHs NTUTh KOKUJIb.

6. 3roToBieHne OTIUBOK LIEHTPOOEIKHBIM CITIOCOOOM.

5.2 Ocnosbl 06pabomku memannos oasieHuem

1. [TousiTue OM/1. ®@akropsl, Baustonme Ha OM/I.

2. OcHoBHble 3akoHOMepHOCTH OM/I 11 00;1aCTH UX IPUMEHEHHUSL.

3. Xapakrepuctuku nepopmanuu. Biusaue OMJ] Ha cTpyKTypy M CBOMCTBAa METaJlIOB.
[ToHsATHA aHU30TPONUS, TEKCTYypa METAJIA, HAKJICT U PEKPUCTAIUIN3ALINS.

4. HarpeB mertamna nepeq OM/I. Knaccudukamms mpoiieccoB 00pabOTKU JTaBIEHUEM 10
cxemawm, Temreparype Ae(opMupoBaHUs U IO HA3HAYCHHIO.

5. Ilpokatka U ee OCHOBHBIE CIOCOOBI (MPUBECTH CcXeMbl). Buasl mpodwumneit copToBoro
nmpokarta. baroMsel U CI0BI.

6. KoBka. CymHocTb nporiecca 1 ero OTJIn4Me oT IpeccoBaHusl. JlI0CTOMHCTBA U HETOCTATKH.

7. Onepanuu cBOOOJHON KOBKU: OCaJiIka U €€ pa3HOBMJHOCTH, NMPOIIMBKA, KOBKA B IMOJ-
KJIQJHBIX ITaMIax - IPUBECTH CXEMbI U IEPEUUCIUTh TPOAYKLIHUIO.

8. Pa3HOBUIHOCTH MPOTSKKHU - MPUBECTH CXEMbI M MEPEUUCInTh npoaykiuio. O6opyno-
BaHUe JJIsl KOBKH U €ro Ha3HauYeHUe.

9. IIpeccoBanue. CymHOCTh Mpoliecca U €ro OTINYUTENTbHbIE 0COOeHHOCTU. CXEMBI MPSIMO-
ro u obparHoro npeccoBanus. [Iponykius npeccoBanus. JJocTOMHCTBA U HEAOCTATKA METO/A.

10. Bonouenue. CymHocTh, cxema, 0cOOEHHOCTH U MPOAYKIIHS ITpolecca.

11. OObemHas mTamMmnoBKa, ee CymHOCTh. OTnu4usi 0ObEMHOM IITAMIOBKH OT KOBKH.
[IpuBecTr cXxembl IITAMIIOBKM B OTKPBITHIX M 3aKpBIThIX mTamnax. [Ipeumyiectsa u Hepocrat-
KH 00BEMHOM IITaMITOBKHU TIEpPET KOBKOM.

12. ®opmoobpazyromme U pa3ieNuTeNbHble ONepalii X0J0IHONW JHCTOBOM IITAMIIOBKH.
[IpuBecTr onpeneneHus U PaCKpbITh CYTh 3THX ONEPALIMIA.

13. Pa3HOBUAHOCTH X0JIOIHOW 00BEMHOM mTaMnoBkH. [IpuBecT cxemsl.

5.3 OcHo6bl mexHo02uU C8apoYHO20 NPOU3BOOCMEA

1. Cpapka. Tepmuueckue, MEXaHUUECKHE U TEPMOMEXaHUUECKHE METO/bI CBapKU. JlocTo-
WHCTBA U HEIOCTAaTKH CBapKU IUJIABJICHUEM U JaBJICHUEM. XMMHU3M U MEXaHU3M IPOLECCOB CBAP-
KH.
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2. JlocTOMHCTBA U HEIOCTATKU CBAapHBIX coeauHeHui. [lapaMerpsl, peryiupyomnme npo-
[[ECC CBapKH. TUI CBAPHOTO COCAMHEHHUS

3. UcTouHMKHU TOKa JUIsl 3JEKTPOAYroBoi cBapku. Pyunas nyrosas cBapka. KoHcTpykuus
anextpoaa 1 PJIC. Bei6op anexrpona.

4. DNEeKTPOKOHTAKTHAsI CBapKa, €€ CYLIHOCTb U BUJbI (IIPUBECTH TPU cXeMbl). Perynupy-
IOLIUE MTapaMETPhI 3TOM CBAPKHU.

5. Crpoenue razosoro miamenu. ['azoBas cBapka. Vcnonb3yemsele ra3pl 1 CBapOYHbIE Ma-
Tepualsl, 000pyaoBaHue. Y CTPOWCTBO ra30CBAPOYHON TOPEIIKH.

6. TexHosorus Mporecca ra3oBoi pe3Ku. Y CTpOHUCTBO Ta30BOT0 pe3aka.

7. [InazmMeHHas cBapka. Y CTPOUCTBO IJIa3MEHHOW TOpeiKy (IJ1a3MOTPOHA).

8. I[TonmyaBTOMaTuyeckast 1 aBTOMaTHYECKasi TyroBas cBapka 1moj cioem (iroca. Jlyrosas
cBapka B aTMoc(epe 3allUTHBIX ra3ax.

9. DnexTpouuiakoBas CBapkKa.

10. CBapka jaBieHUEM (XOJIOIHAS CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CnenpasibHbIe TEPMUYECKHE TTPOLIECCHI: HAIJIaBKa, HAMbUICHHUE, MaiKa.

14. Texnonmoruyeckas ¥ pu3NUYECKasi CBAPUBAEMOCTh. BIMsSHUE IETHPYIOMIKUX YJIEMEHTOB U
npumMeceil Ha cBapuBaeMocThb. [loapasnenenue cranel Ha YeThIpe TPYIIbl CBAPUBAEMOCTH.

5.4 Obpabomxa memannos pezanuem

1. Kinaccudukanus MeTamiopexynx CTaHKOB 10 MeToay 00paOOTKH, 110 YHHBEPCAIHHO-
CTH, 110 CTETIEHU TOYHOCTH.

2. PexxuMbl pe3aHus U LIEpOXOBAaTOCTh OBEPXHOCTH. BiusHue pe:xxuMoB pe3aHust Ha Lie-
poxoBaTtocTh. OCHOBHBIE OMEepaIlluu TOYCHHS (IPUBECTU CXEMBI).

3. Tunbl TOKapHBIX PE3LIOB MO TEXHOJIOTMYECKOMY Ha3HAYEHUIO U ONEpali UMHU BBINOJI-
HsIeMbIE (CXEMBI).

4. DeMeHTBl TOKApHOTO MPOXOJAHOTO0 pe3lia. [IpuBecTu cxeMy 3JeMEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepalvil ToueHus. Buasl cTpyxku.

5. CBeprieHue, 3eHKEpOBaHHE, pa3BEPThIBAHUE (CXEMBI). DIEMEHThI PEKUMOB PE3aHUs.

6. IlporsaruBanue. Cxembl 00pabOTKH 3arOTOBOK Ha MPOTSDKHBIX CTaHKaX € 3JIEMEHTaMU
PEXMMOB pe3aHusl.

7. ®dpe3epoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (Dpe3epHBIX CTaHKaX C AJIEMEHTaMHU
PEXMMOB pe3aHusl.

8. Tunsl ¢pe3 ¥ NOBEPXHOCTH UMHU 00pabaTbIBacMbIe.

9. lllnudosanue. OcHOBHBIE cXeMbl HUIM(OBAHUSA. DJIEMEHThl PEKUMOB pE3aHUS IPU
HITU(OBAHUHY.

10. XoHMHTOBaHUE: CX€Ma, CYIIIHOCTh U HAa3HAYECHUE.

11. Cynep¢uHHUIIIpOBAaHHE: CXEMA, CYIIHOCTh M Ha3HAUYEHHE.

12. TlonmupoBanue, aOpa3uBHO-KUIKOCTHAS OTJEIKA, MPUTUPKA - CYIITHOCTH dTUX 00pado-
TOK, X Ha3HAYEHUE U Pa3JINYHeE.

13. Crioco6bl Hape3aHusl pe3bObl

14. UnctpymenTanbHble Matepraisl. KpacHocTolkocTh. I3HOC M CTOMKOCTD MHCTPYMEHTA.

IIpumepnule 3a0anus
1. Bxiagpmm MoIIIAITHUAKA CKOJTBKEHHS
a) BBIOpaTh (1 000CHOBATH CBOW BHIOOP) MaTepHall U3 MPEACTABICHHOTO CIHCKA.
0) Ha3HAYUTh CIOCOOBI TEepMUYECKOM 0O0pabOTKM C yKa3aHHEM TeMIIepaTypPHBIX
PEKUMOB HarpeBa M OXJIAXKJICHHSL.

1 2 3 4 5
Cranb 45 Crans 40XH Cramp YA Crams V13A Cranp IIIX-15

1 2 3 4 5
Cranb 45 Crans 40XH Cranmp YA Crams V13A Cranp IIIX-15
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2. [llopmens ruapoHacoca wu3rotoBieH wu3 cram 38XMIOA, mwimMHApUYECKas
MOBEPXHOCTh MOJIBEPTHYTA NUTH(OBKE.

a) BbIOpaTh (M 0OOCHOBATH CBOM BHIOOP) CITOCOO MOBEPXHOCTHOTO YIPOUHEHHS.

0) KpaTKo omucath BEIOPaHHYIO TEXHOJOTHIO.

3. HazoBute mepeuunciieHHble MaTepuasibl M pacmmdpyite ux mapku: 9X®; CU15; JI68;
BpAS.

a) M3 mepeuncieHHbIX BhIIIE MApOK BHIOEPUTE MaTepuall JJsl U3TOTOBJICHUS HOXEU 1yt dy-
raHOYHOTI'O CTaHKa I10 JIEPEBY.

0) Beibepute 1 000CHYITE ClTIOCOOBI TEPMOOOPAOOTKH ITUX HOKEH.

3aganus B TecToBO (popme (TeKyILIHIT KOHTPOJIb)

Texymuii KOHTPOJIb 3HAHUH TI0 TEMaM Kypca IIPOBOAUTCS B (popMe TecTupoBaHus. TecT 1o
Ka)KJOW TeMe COCTOUT U3 S BonpocoB. Huxke npuBesneH oAuH U3 BapuaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuasioB. Da3oBble IPEBPAILICHUS .

1. Ha pucyHke rnokasaHa 3jeMeHTapHasl sueiika KPUCTAJUIMYECKOU PEIIECTKHU.

1) npUMHUTHUBHON KYOUYeCKOi

2) rpaHelEHTPUPOBAHHON KyOHYECKOU

3) rekcaroHaJbHO# IIOTHOYIIAKOBAHHOW
4) 00bEeMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OmpenieneHne TBEPAOCTH 3aKaJICHHBIX CTajlel o MeToay PokBeruia mpon3BOIUTCS BIaBINBA-
HUEM B 00pa3er ...

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

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

3. MHoroga3zHslii crijiaB, KOMIOHEHTBI KOTOPOT'O MPAKTUYECKH HE PACTBOPSIIOTCS B TBEPJOM CO-
CTOSTHUM U COXPAHSIOT WHANBHIyalbHbIE KPUCTAJUINYECKHUE PEIIETKH, TIPEICTABISIET COOO0H ...
1) cmech 3) XUMHUYECKOE COETUHEHNE

2) TBepIbIil pacTBOP 3aMEUICHUS 4) TBepbIil pacTBOp BHEAPEHUS

4. Ilpu yMeHBIIEHUH PACTBOPUMOCTH YTJIEpO/Ia B JKeJIe3€ C MOHIKEHNEM TeMITepaTyphl n30bI-
TOYHBIN YIIIEpO/I BBIJIENISETCS U3 TBEPIBIX PACTBOPOB B BUJIE ...
1) dpepputa 3) nemeHTuTa
2) rpadura 4) TpoocTHTa

5. llepexT kpuCTaINYECKON pelIeTKH, IPEICTaBISIFOIINM cO00H Kpail «IHIITHEH MOITYII0CKO-
CTH, Ha3bIBAETCH ...

1) TpeuruHoM 3) nucnokaruei

2) neheKToM yIaKkoBKU 4) nBOMHUKOM

Bonpochl, BBIHOCHMBIE HA 3AIIUTY OTYETHBIX MAaTEPHAJIOB J1a00paTOPHOii padoThl (TeKy-
M KOHTPOJIb)
®parmeHT K J1a00paTopHoii padore «MeToabl H3MEepeHusI TBEPAOCTID)
1. JlaliTe ompeneneHue MOHATHIO TBEPAOCTh. BhIOEpUTE METONBI M3MEPECHHsI TBEPAOCTH
koBKkoro yyryna K440-5. O6ocnyiite BHIOOD.
2. JlaiiTe onpeneneHne TOHITHIO TBEPAOCTh. BriOepuTe METOIbI M3MEPEHUS TBEPAOCTH
3akanieHHo# ctamu 651°. O6ocHy#TE BBIOOD.
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3. JlaiiTe onpeneneHue MOHATHIO TBEPAOCTh. BriOepuTe MeToAbl H3MEPEHHS TBEPIOCTH
neMmentoBanHou ctanu 18XI'T. O6ocHylTe BHIOOP.

4. laiiTe onpeeneHre NOHITHIO TBEPAOCTh. BpiOepuTe MeTO 1l H3MEPEHUS TBEPIOCTH
MMOBEPXHOCTH CTAIBHOTO Bajia YIIPOUYHEHHOH IIacTH4eckor nedopmanmeit. O60cHyHTE BEIOOD.

5. Jlaiite onpeneneHue MOHATUIO TBEPAOCTb. BoiOepuTe MeToabl N3MEPEHHS YIIPOUHEHHO-
ro TepMUYECKOr 00paboTKO# aromuHueBoro ciiaBa B95. O6ochyiiTe BEIOOD.

6. JlaiiTe onpeneneHue MOHATUIO TBEPAOCTb. BoiOepuTe METOABI M3MEPEHUS YIIPOUHEHHON
Tepmudeckoi o0padoTkoit Opon3sl bpAXKH10-4-4. OGocHyliTe BHIOOP.

7.4. CooTBeTCTBHE HIKAJBI OLIEHOK M YPOBHEH C()OPMHPOBAHHBIX KOMIIETEH NI

YposeHs chopmu-
POBaHHBIX KOMITE-
TEHIIUH

Onenka

Tloscuenus

Bricokuii

3auTeHo

Teopernueckoe copepkaHHe Kypca OCBOCHO IIOJTHO-
CTBIO, BCE TPEIYCMOTPEHHBIC IPOTPaMMOi 00y4eHUs yueOHbIe
3aaHHuA BBIIIOJIHCHBI.

OOyyaromuiicss TeMOHCTPHpPYET CBOOOJHOE BIaJICHUE
3HAaHUAMH 00 OCOOEHHOCTSIX COBPEMEHHBIX METOJIOB 00paboT-
KA KOHCTPYKIIMOHHBIX MaTepUasioB, CIIOCOOEH OCYILECTBISTH
KOHCTPYKTOPCKUI M TEXHOJOTHYECKHI aHAIN3 YKOOHMO3AIINT-
HOTO 00OpYIOBaHMS OPraHHU3AIMH, C Y4ETOM PalHOHAIHLHOTO
HCTIOJIb30BAaHUS IPUPOTHBIX PECYPCOB

bazoBrIit

3auTeHo

TeopeTuueckoe COIEPAKAHUE Kypca OCBOEHO IIOJIHO-
CTHIO, BCE MIPEAYCMOTPEHHBIEC IPOrPaMMOii 00y4eHUs yueOHbIe
3a/laHuUs BBIITOJIHEHBI C HE3HAYNTENBHBIMY 3aMECYaHHUAMH.

OOyuaromuiicsi B 1OCTaTOYHOM Mepe BiajieeT 3HAaHHSAMHU
00 0COOEHHOCTSIX COBPEMEHHBIX METOJIOB OOpaOOTKH KOH-
CTPYKLMOHHBIX MaTepHaJiOB, CIIOCOOEH OCYLIECTBIATH KOH-
CTPYKTOPCKHH M TEXHOJOTHMYECKHH aHaN3 3KOOHO3AIUTHOTO
000py/I0BaHHs OPraHU3allud, C YyYeTOM pAIMOHAIBHOTO HC-
I0JIb30BaHUs IPUPOAHBIX PECYPCOB

IToporossiii

3auTeHo

TeopeTrueckoe cojepikaHue Kypca OCBOCHO YaCTHUYHO,
OOJNIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOTPaMMON  OOydYeHHs
y‘Ie6HLIX Sa,I[aHI/Iﬁ BBITIOJTHCHO, B HUX UMCIOTCS OIHI/I6KI/I.

OOyyJaromuiicss CIIOCOOCH IO/ PYKOBOJICTBOM BIIQJIETh
3HAHUAMHU 00 OCOOCHHOCTSIX COBPEMEHHBIX METOJ0B 00padoT-
KU KOHCTPYKIMOHHBIX MaT€PHAIOB, OCYIIECTBIIATE KOHCTPYK-
TOPCKUIM M TEXHOJIOTHUCCKUI aHAIN3 3KOOHO3AIUTHOTO 000-
pPYJIOBaHHS OpPTaHH3AIHMH, C YYETOM PAIMOHAIBHOTO HCIIONb-
30BaHUs PUPOIAHBIX PECYPCOB

Huskuit

He 3aureno

Teopernueckoe colepkaHne Kypca He OCBOEHO, 0OJb-
HIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs yIeOHBIX
3aJjaHni 100 HE BBITIOIHEHBI, JTHOO cojepKar rpyoble onmo-
KH{; JIOTIONHUTENBHAS CaMOCTOsITeNIbHAs paboTa Haj marepua-
JIOM He MpHBeNa K KaKoMy-THO0 3HAYNTEITbHOMY MOBBILICHHUIO
Ka4decTBa BBHIIIOJHEHUs! yUEOHBIX 3a1aHHM.

OOyuatomuiics He IEMOHCTPUPYET 3HAHUS 00 0COOCH-
HOCTSIX COBPEMEHHBIX METOA0B 00pPaOOTKH KOHCTPYKLMOHHBIX
MaTepHajoB, HE CIIOCOOEH OCYIIECTBISATh KOHCTPYKTOPCKHN U
TEXHOJIOTHUECKHI aHaIu3 YKOOMO3alIUTHOTO 000pYJIOBaHMUS
OpraHu3allfi, C YYETOM PAIMOHAIBHOTO WCIIONB30BaHUS TIPH-
POIHBIX PECYPCOB

8. Meroanyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON PaGoThI 00y4aromuxcst
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Camocmosmenvhasa paboma — IlaHupyeMasi yueOHasi, Hay4HO-HCCIIeI0BaTeNIbCKast paboTa
0o0y4aromuxcsi, BBINONHIEMAas BO BHEAYJUTOPHOE (ayAUTOPHOE) BpeMs MO 33JaHUI0 U TpU
METOAMYECKOM PYKOBOJCTBE IpENoaBareis, HO 0e3 ero HEemocpeACTBEHHOro ydacTus (IpH
YAaCTUYHOM HENOCPEICTBEHHOM YYacTUU IPENOJaBaTels, OCTaBIIAIONIEM BEIYIIYIO pPOJb B
KOHTpoOJIe 32 paboToii cryneHToB). CamocTosTenbHas padoTa 00ydJaloImUXCsl B By3€ SIBISICTCS
BaXHBIM BUJIOM UX Y4eOHOH M Hay4HOM J1eATeIbHOCTH.

B npouecce nsydenus aucuuiuimebl «MarepuanoBeneHue. TeXHONIOrUs KOHCTPYKLMOH-
HBIX MaTEpPUATIOB) OCHOBHbIMU UOAMU CAMOCMOAMENbHOU pabOombl SABISIOTCS:

- U3yYEHHUE TEOPETHYECKOI0 Kypca;

- IOJArOTOBKA K TEKYIIEMY KOHTPOJIIO;

- IOArOTOBKA K IIPOMEKYTOUYHOM aTTECTALUU.

H3yyenue meopemuueckoeo Kypca BKIIOYAET B ceOsl:

- U3ydeHHWEe Yy4eOHOW, HAYYHOH M METOAMYECKOW JUTEpaTyphbl, MaTepHAIOB
NEePUOANYECKUX  M3JaHUM ¢  T[PHUBJICYCHHEM  DJIEKTPOHHBIX  CPEACTB  O(UIIMATBHOU
NEePUOANYECKON U HAyYHON MH(pOpMaIUy;

- U3y4eHHE U CHCTEMAaTH3alUI0 OPHUIMAIBHBIX FOCYIaPCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJICHH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MATEPHUAIOB C UCIIOJb-
30BaHHEM HH(POPMAIIMOHHO-TIOMCKOBBIX cucteM «Koncynbrant Ilmocy, «["apanTty, rmobanbHoOM
cetu «HTEpHETY.

Iloocomoeka K mexywemy KOHmMpoOI0 3aKI0YaeTcsl B MOBTOPEHUU MaTepHala JeKIUH U
71a00paTOPHBIX PabOT C LENbI0 YCIEIIHOIO IPOX0XKAECHNUS TECTUPOBAHUS U 3alLUThl OTUYETOB.

3ananus B TECTOBOI (popme chOopMHUPOBAHBI 10 BCEM pa3/iesiaM AUCIHUILIMHBL U pacCUUTa-
Hbl Ha CaMOCTOSITENIbHYIO padoTy 0€3 HCII0JIb30BaHUSI BCTIOMOTaTENIbHBIX MAaTEPUAJIOB, TO €CTh
IIPU UX BBINOJIHEHUH HE CIEAYET MOIb30BaThCs Y4eOHOM 1 IpyruMu BUaMu Juteparypsl. [Ipo-
YUTaB 33JaHUE, CIIEyET BbIOpaTh NPAaBUIIbHBINA OTBET.

Ha BbImonHEHNE TECTa OTBOAUTCS OrpaHUYeHHOE BpeMs. OHO MOKET BapbUpOBAThCA B 3a-
BHCHUMOCTH OT YPOBHS TECTUPYEMBIX, CI0XKHOCTU U o0bema Tecta. Kak mpaBuio, Bpems BBIOJI-
HEHUS TECTOBOTO 3a1aHUs onpezesercs u3 pacuera 45-60 cekyH Ha OIMH BOIIPOC.

CopepxaHue TECTOB IO AMCUMIIMHE OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOIIMXCS IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOTHEHUS TECTA IMO3BOJIAET MPENOJABATEIAM CYIUTh O
X0JIe CaMOCTOSITENIbHON pabOThl 00YyYaIOIIMXCsl B MEKCECCUOHHBIN MEPUOJT U O CTENEHU UX MO-
TOTOBKH K DK3aMEHY.

Tloozomoska k npomedicymounou ammecmayuu (3a4eTy) NpeANonaraer:

- U3y4ECHHE OCHOBHOM U JIOTIOJHUTEIBLHOM JINTEPATYPHI,

- U3yYEHHUE KOHCIIEKTOB JICKIINIA;

- U3y4EeHUE OTYETOB M0 JJAOOPAaTOPHBIM PabOTaM M KOHCIIEKTOB MPAKTUYECKUX 3aHATHH;

- TUCTAHIIMOHHOE TECTUPOBAHUE M0 TEMAM.

9. IlepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YeMbIX MPH OCYIIECTBJIEHHH 00pa-
30BaTeJbHOI0 MPOLEcca MO0 AUCHHUILIMHE

[Tpumenenne mudPOBBIX TEXHOIOTHI B paMKaX MPETOAaBaHus TUCIHUIUTHHBI TPEI0CTaB-
JSIeT PacHIMPEHHbIE BO3MOXHOCTH MO0 OPraHM3allui YUeOHBIX 3aHATHH B YCIOBHUSIX LU(PpPOBHU3a-
MU 00pa30BaHUs U MO3BOJSIET CHOPMUPOBATH Y OOYYAIOIIMXCS HABBIKM MPUMEHEHUs: nudpo-
BBIX CEPBUCOB M MHCTPYMEHTOB B ITOBCEHEBHOM KU3HU U MPO(HECCHOHATBHON JEATEIbHOCTH.

Jlnist peanmu3aiiiyl 3TOM [EMH B paMKaxX MU3yYeHHS JUCIUTUIMHBI MOTYT IPUMEHSTHCS Clie-
nyrouie HuppoBble MHCTPYMEHTHI U CEPBUCHI:

- 0711 KOMMYHUKQUUU C 00YYaAIOWUMUCA:

Cepsuc WEEEK (https://weeek.net/ru) — cepBuc 1iisi KOMMYHHUKAIIUH, PACIPOCTPAHSIETCSI
10 JINIICH3MH trialware;

YouGile (https://ru.yougile.com/) — cucrema ynpasieHus] POEKTaMUA U OOIICHUS, IIa-
HUPOBIIMK 33J1a4, pacIpoOCTPaHIETCs 1O JUIEH3UH trialware;
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Coepym (https://sferum.ru/?p=start) — mecceHmKep, PacIpPOCTPAHIETCS IO JIUICH3UU
FreeWare;

VK Meccenmkep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140)
— MECCEH/JIXep, paclpocTpansiercs no nuneH3uu FreeWare;

- 0713 NIAHUPOBAHUSA AYOUMOPHBIX U 6HEAYOUMOPHBIX MEPONPUAMUIL:

Pruffme — cuctema 1 opraHu3aiuy KOJJICKTUBHON paOOThl M OHJIAWH-BCTPEY, pacrpo-
CTpaHsETCs IO IPONPUETAPHOH JINIICH3HH;

Mirapolis — cuctema i OpraHuM3alii KOJUICKTHBHOW pabOThl M OHJIAMH-BCTpeU, pac-
IPOCTPAHSIETCS 110 MPONPUETAPHON JTUIICH3HH;

Webinar (https://webinar.ru/) — mnardopma st BeOuHapoB, 00ydeHHUs, PacIPOCTPAHICT-
¢ 110 JIHLIEH3MH trialware;

Sunexc.Teaemoct (https://telemost.yandex.ru/ ) — cepBuc IS BHICO3BOHKOB, PacIpo-
cTpaHnsieTcs 1o nuien3uu ShareWare;

- 07151 COBMECHHO020 UCNOJIb306AHUA (PallN08:

Sunexc.JlokymenTtsl (https://docs.yandex.ru/) — MHCTpYMEHT JJIsl CO3/IaHKsI K COBMECTHO-
T'0 UCIOJIb30BaHUs JOKYMEHTOB, paCIPOCTpPaHsAETCs 1O JHUICH3UH trialware;

Sunexc.Jluck — cepBUC i1 XpaHEHHUSI 1 COBMECTHOTO MCIIOJIb30BaHMS JJOKyMEHTOB, pac-
MIPOCTPAHSAETCS MO JUICH3UU trialware.

Jnsi  yCcHmemiHOro  OBNAQJACHUS  AWCUUIUIMHOW  WCHOJB3YIOTCS  CIEIYIOIIHe
nH(}OPMaLIMOHHBIE TEXHOJIOTUN 00yUEHUSI.

[Ipu npoBeneHny JIEKIUN U 3aHATUM CEMHHAPCKOIO TUIIA MCIOJB3YIOTCS NIPE3EHTAlUN B
nporpamme MSOffice (PowerPoint), ocymiectsisercs BbIX0a Ha MPOopecCHOHATBHBIC CaNThI,
UCTIONB3YIOTCS BUIEOMATEPUAIBI Pa3IMYHBIX HHTEPHET-PECYPCOB.

JlJis TUCTaHIIMOHHOW MOAJEPKKH TUCIUIUIMHBI UCTIOJIB3YeTCS CUCTEMa yIpaBieHHs 00-
pazoBatesbHBIM KoHTeHTOM Moodle. [[ist paboThl B maHHOW crucTeMe Bce oOydaromuecs Ha nep-
BOM Kypce MOJy4yaroT MHAMBUAYaJIbHbIE JIOTUH U MAapoJib 7S BXOJa B CUCTEMY, B KOTOPOH pa3-
MEIIAIOTCS: MporpaMMa TUCIHIUINHBI, MaTepHabl Ui JICKIIMOHHBIX M WHBIX BUIOB 3aHSTHA,
3aJjaHMsl, KOHTPOJIbHbBIE BOIPOCHI.

B mpomecce wu3ydeHWS AUCHUIUTMHBI yYEOHBIMH IENSMHU  SIBISIFOTCS  TIEPBHYHOE
BOCIIpHATHE y4eOHON MH(OpMaIUK, ee YCBOEHHUE, 3allOMMHAHUE, a TaKkKe CTPYKTYpHUpOBaHUE
MOJTyYCHHBIX 3HAHWH W Pa3BUTHE MHTEIUICKTYaTbHBIX YMEHUH, OPHEHTHPOBAHHBIX Ha CIIOCOOBI
NeSITeIbHOCTH  PENpOJYKTUBHOIO  XapakTepa.  IlocpencTBOM — HMCIONB30BaHUS — 3THX
MHTEJUIEKTYaJbHBIX YMEHUH JTOCTUTAIOTCS y3HABaHUE paHee YCBOCHHOTO MaTephalla B HOBBIX
CUTYallUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaLlUsX.

JUnist TOCTHIKEHUS ITUX LENIeH HCIIONB3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE HH(POPMATHB-
HO-Pa3BHBAIOIIME TEXHOJIOTUU OOYYEHHUS C YYETOM DPA3JIMYHOTO COUETaHMs MACCUBHBIX (OpM
(JIexk1us, KOHCYJbTAIHs, CAMOCTOSITeNIbHAS padoTa) U penpoayKTUBHBIX METOJ0B 00y4YeHHs (TI0-
BECTBOBATEJIbHOE H3JIOKEHHE yueOHOM HMHbOpMaIH, 00BICHUTEIBHO-UUTIOCTPATUBHOE H3JI0-
KEHHE) U MPAKTUYECKUX METO/10B 00yueHNs (BBIMOJIHEHUE TPAKTUUECKUX padoT).

VYHuBepcuter obecrnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO MPOTrPaMMHOTO
o0ecrieuyeHus:

— onepanuonHas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7ZE1309. Cpok: 6eccpoyHo;

- omepammonHHas  cuctema  Astra  Linux  Special  Edition. Horosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: GeccpodHo;

— naket npukiagabix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

— makeT npukiIaaHelx nporpamMm  P7-O¢muc. Ilpodeccuonansusiit. Jorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpoyHo;

— anTuBHpycHas nporpamma Kaspersky Endpoint Security ans O6usneca- CtaHaapTHBIHA
Russian Edition. 250-499 Node 1 year Educational Renewal License. /loroBop 3akiodaercs
YHHUBEPCHUTETOM €KErOIHO;
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— onepanuonHas cuctema Windows Server. KoHTpakT Ha yciayra mo mperoCcTaBICHUIO
JUIIEH3WH Ha TIPAaBO UCIIOJIL30BaTh KOMIbIOTepHOE obecrieueHue Ne 067/9A ot 07.12.2020 roxa.
Cpok 6eccpodHo;

—cucreMa BujaeokoHpepenicBsazu Mirapolis. JIoroBop 3akiroyacTcsi YHUBEPCHTETOM
€XKEr0JIHO;

— cucreMa BuaeokoHbepenucss3u [Ipypdmu. JJoroBop 3akimroyaeTcs yHHUBEPCUTETOM
€XKEr0JIHO;

— cuctema ynpasienus ooyuearnem LMS Moodle — mporpammuoe oGecriedeHue ¢ OTKphI-
TBIM KOJIOM, pacnpoctpansiercs o qunensun GNU Public License (rus). JloroBop 3akiodaercs
YHUBEPCUTETOM €XKETOJHO;

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecredcHue
pacnpocTpaHsieTcs 0 NPOCTON (HEUCKITIOUUTEIbHOMN ) JINIEH3UN;

- cuctema TpexmepHoro moaenuposanus Komnac 3D;
- cuctema JByxmepHoro npoektupoBanus AUtoCAD 2D.

10. Onucanue MaTepuaJIbLHO-TeXHHYECKOH 0a3bl, HE0OX0UMOIi 1JIf1 ocylIecTBIeHHs 00pa-
30BaTEJIbHOIO MPoIecca Mo JUCHUIINHE

Peanuzanus yueOHOTO mporiecca OCYIIECTBISETCS B CIIEMUAIBHBIX YYEOHBIX ayIUTOPHUIX
YHHUBEpCHUTETA JUIs MIPOBEACHUS 3aHATHM JEKIIMOHHOIO TUIIA, 3aHATUH CEMUHApPCKOro TUIa, Jia-
060paTOPHOTO TUNA, TPYNIIOBBIX U MHANBUAYAIBHBIX KOHCYIbTAIIMNA, TEKYIIETO KOHTPOJIS U MPO-
MEXYTOYHOM aTTecTaluy. Bce ayuTOpuM yKOMIIJIEKTOBAHbI CIELUAIN3UPOBAHHON MeOebio U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUS, CITY)KalllUMHU JUTsI IPEACTaBICHUs YUeOHOH nH(bopManuu
6onbuoi ayauropuu. Ilpu HeoOxoaumocTn o0yyaromumces peuiaraloTes Habopsl 1eMOHCTpa-
IIUOHHOTO 00OPYAOBaHUS U Y4eOHO-HAIJSIIHBIX MOCOOUH, 00ECIIeUnBaAIONINE TEMATHUECKUE UJI-
JFOCTPAIHH.

CamocrosrenbHas paboTa 00ydarolIUXCsl BBIIOIHSAETCS B CHELMAIU3UPOBAHHON ayIuTO-
puM, KoTopas o0opyJoBaHa yueOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKOH C BO3MOXKHOCTBIO
nojikytoueHus k cetu "MHTepHeT" M obecriedeHreM JA0CTyIa B 3IEKTPOHHYI0 MH(POPMAIIOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTtp momemenue ist xpaHeHus: U MpoUIAKTUIECKOT0 00CIyKHUBaHUs yueOHOTO 000py-
JIOBaHUS.

TpeGoBanus K ayAUTOPUAM

HaunmenoBanue CIICIIUATIbHBIX HOMCIJ.ICHI/Iﬁ u OCHaH.ICHHOCTL CIICIMUAJIbHBIX HOMeH.lCHI/Iﬁ n HOMGH.IeHI/Iﬁ
HOMCH.[GHI/Iﬁ JIIs CaMOCTOSTEIIbHOI pa60TH JUIA CaMOCTOSITSIIEHOM pa6OTH

[Tomenienue Tt TEKIMOHHBIX 3aHATHI | CTONBI, ayIUTOPHBIE CKAaMbH, MEJIOBas JOCKa, y4eOHO-
HarjsiIHble  MaTepualbl  (TUIakaTaMH); TEpPEeHOCHOE
MyJIbTUMEANIHOE o0opyaoBaHue (HOYTOYK, 3KpaH,

MIPOEKTOP).
[Tomemenus asns 1aboOpaTOPHBIX 3aHA- | YueOHas J1labopaTropusi METAUIOBEICHUS M TepMHUYe-
TUN ckoit 00paboTku: Mukpockornsl MUM-7, ITIOJIAM  P-

312; meun mydensubie SNOL 8,2/110; momupoBaabHBIA
craHok s 1udos; TBepaomeps! Bukkepc TII-7p-1;
Poxksenn TK-14-250; bpunemns tun Th, mMukpotBep-
nomep [IMT-3, neMoHCTpallMOHHbBIE CTEH/IBI U TIAKAThI
VYyeOHast mabopaTopusi JUThS: IIAXTHAs HAarpeBaTelb-
Has neub ¢ HarpeBoM 10 900 °C, xamepHasi MpOMBIIII-
nenHaa neub H30 ¢ marpeom o 1000 °C, KOMIUIEKT
OCHACTKH JJIs U3TOTOBJICHUSI TUTEHHBIX (HOp U TOCIe-
JOYIOIIEH MX 3aJIMBKHM LIBETHBIMM CIUIABaMH, KOMILJIEKT
JIEMOHCTPALIMOHHBIX HW3JIEIHM, MOJYYEHHBIX Pa3HbIMU
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HanMmeHoBaHue crienualbHBIX HOMEIICHUH 1
MTOMEIIEHUH IS CAMOCTOSITEIILHOM PabOTHI

OCHaILEHHOCTD CTIEHUATbHBIX OMEIICHUN U TOMELICHU
JUISL CAMOCTOSITEIIHHOH paboThI

crioco0amu JINThS U IPYTHe WIUIIOCTPALMOHHBIE MaTte-
pHabL;

VYuebnast nmabopaTopusi CBAapKH: CBAapOYHBIE MOCTHI
CTaHJApTHBIC; UCTOYHUKH TOCTOSHHOTO U MEePEeMEHHO-
ro TOKa; MalIrMHa ToueyHou cBapku mozaens [IMT 604;
ANIEKTPOAHBIE MaTepHajbl; WUTIOCTPUPOBAHHBIC CTEH-
TIbI, MOJICTIH;

VYuyeOHnas 1aboparopust 00pabOTKH METAIOB PE3aHUEM:
TOKapHbIE YHUBEPCAJIbHBIC CTAHKU; (pe3epHbIe CTaHKU
pa3HbIX MoOJIeNIeH; CBepaWIbHbIE cTaHku 2MI112 wu
2T°125; mmockonumudoBanbablii craHok 31771; kpyr-
nonutdoBanbHbIi craHok 3A110B; crporanbHbIi cTa-
HOK; 3aTouHble cTanku 3b634. Kommiekt npucmnocoo-
JeHUH (TUCKHU, MATPOHBI, OMpPaBKH, Kpemex M Ap.), a
TaKXe JOCTATOYHBIA MO HOMEHKIAType U 00bemy
Ha0Op PEKYIIEr0 U MEPUTEIHLHOTO HHCTPYMEHTA

IToMmemeHus 11 caMOCTOSITEILHOU
paboThI

Cronbl, cTynbs, 3KpaH, mnpoektop. Paboume mecra
CTYJICHTOB, OCHAILEHbl KOMIIBIOTEpAMH C BBIXOJOM B
ceThb VIHTEpHET W JJICKTPOHHYIO HH(DOPMAIMOHHYIO
00pa3oBaTeNbHYIO Cpeay.

[Tomernienue uist XpaHeHHs U TIPOdH-
JAKTUYECKOTO OO0CITYKUBAHUS y4eOHO-
ro 000pyJ0BaHUs

PacxonHble MaTepualibl Ui pEMOHTA U 00CITy>KUBaHUS
TEXHUKHU. MecTa JU1sl XpaHEeHUsI 000pYAOBaHUS
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