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1. OO0mme nosoxkeHust

Jucnumnuna «MartepuaJsioBeeHue. TeXHOJIOTHSI KOHCTPYKIHOHHBIX MATEpPHAJIOBY,
oTHOcUTCS K Onoky Bl ydeOHOro miaHa, BXOZSIIETO B COCTaB 00pa3oBaTEIbHON MPOTPAMMBI
BeIciiero oopaszoBanus 15.03.04 ABTomaTtH3anusi TEXHOJIOTHYECKUX TPOILIECCOB U MPOU3BOJICTB
(HampaBiIeHHOCTD - «CHCTEMbI aBTOMATHYECKOTO YITPABICHUSN).

HopmatuBHO-MeTOIMYecKOi 6a30i 1l pa3pabOTKu pabodeil mporpaMmbl y4eOHOH HcC-
uuruHel «MatepuanoBeaeHue. TeXHOI0THSI KOHCTPYKUMOHHBIX MATEPHAJIOBY SIBIISIOTCS:
- ®denepanpubiii 3akoH "OO6 oOpa3zoBanmu B Poccuiickoit @enepanuu', yTBEpKICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;
- [Tpuka3z Munob6puayku Poccun Ne 301 ot 05.04.2017 1. OO0 yTBep)KIeHHH MOPSAIKA Op-
TaHU3alUuu U OCYIIECTBICHUS 00pa30BaTEIbHOMN IEATEILHOCTH IO 00pa30BaTEIbHBIM MPOTrpam-
MaM BBICIIIET0 OOpa3oBaHUs - MporpaMmamM OakalaBpuara, MporpaMMaM CIICIHATUTETa, MPO-
rpaMMaM MarucTpaTyphl.
- ®DenepalibHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIA CTAHAAPT BBICIIETO OOpa30BAHUS
(®T'OC BO) no namnpasnenuto noarotoku 15.03.04 «ABTomaru3anus TEXHOJIOTUYECKUX TPO-
I[ECCOB U MPOU3BOJCTB» (YpOBEeHb OakanaBpuara), YTBEpPKICHHBIN MpukazoM MuUHHUCTEpCTBa
obpazoBanus u Hayku P® Ne 730 ot 09.08.2021;
— Y4eOHblif M1aH 00pa30BaTENbHONM MNPOrpaMMBbI BBICIIETO0 0O0pa30BaHUS HAmpaBICHUS
15.03.04 — ABToMaTu3aIus TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOACTB (Tpoduib - CHCTeMbI
ABTOMATUYECKOTO YIPABJICHUS), MOArOTOBKM OakaniaBpOB 10 OYHOM, OYHO-3a0YHOM U 3a0YHOMU
dopme oOyuenus, onobpenHsii YuensiMm coBetoM YIJITY (mpotokon Ne3 or 16.03.2023) u
yTBepxeHHbIi pekropom YIJITY (16.03.2023).

OO6yuenue no odpazoBatensHOM nporpamme 15.03.04 — ABTOMaTH3a1Ms TEXHOIOTHYECKUX
MIPOIIECCOB M MPOHU3BOACTB (Mpouih - CUCTEMBI aBTOMATHYECKOTO YIIPABJICHHS) OCYIICCTBIIS-
€TCsl Ha PYCCKOM SI3BIKE.

2. [lepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00yUYeHHs MO TUCIHUILINHE, COOTHECEHHBIX C MJa-
HUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

[InanupyeMbIMu pe3yibTaTaMu OOYYEHHS 1O TUCUHUIIIMHE SIBIISIOTCS 3HAHMS, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT AEATEIHHOCTH, XapaKTePHU3YIOIIKe ITarbl/ypOBHU (HOPMUPOBAHHS KOMIIE-
TEHIIMA U 00€CTIeUnBAIOIINE JTOCTHKEHNE TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI 00pa30BaTEb-
HOU MPOrPAMMBI B LIETIOM.

Heanb ocBoeHUs TMCUMILIUHBI — GOPMHUPOBAHNUE Y 00YJarOMIErocs MBIIUICHUS, HE00XO-
JAMOTO JUIsSl PELICHUS NPAKTUYECKUX 3a/1a4, CBSI3aHHBIX C YCTAHOBJICHUEM B3aUMOCBS3H MEXKIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMHM MAaTEpPHUAIIOB, a TAKKE PA3BUTHE MPEACTABICHUN O MPOU3-
BOJICTBE U PEMOHTE PA3IMYHBIX BUJOB MPOMBIIUIEHHOTO OOOpPYIOBaHUS M CIIOCOOHOCTBHIO CO-
BEPIICHCTBOBATh KOHKPETHBIE TEXHOJIOTMYECKUE TTPOIIECCHI C TTOBBIIEHUEM pab0TOCIIOCOOHOCTH
JIeTalIel U Y3JIOB MalluH.

3agaum QM CHUILTMHBI 3aKJII0YAIOTCS B IPUOOpETEHNE CTYIEHTAMH COBPEMEHHBIX 3HAHUM:

- O CYIIHOCTH fIBJICHMH, IPOUCXOJAIIMUX B MaTepuanax Mpyu BO3ACHCTBUU HAa HUX pa3Jiny-
HBIX (PAKTOPOB B YCJIIOBHSX MPOU3BOJICTBA U IKCILTyaTaIlUu;

- 0 pa3NMYHBIX CHOCO0ax YIMPOYHEHHS] MaTepuanoB, 00ECMEUYMBAIONIMX BBICOKYIO KOH-
CTPYKLIMOHHYIO ITPOYHOCTH JETaJIEH;

- 00 OCHOBHBIX TPYIINaX MaTepUaNoOB, UX CBONCTBaX, TEXHOJOTHUSX YIMPOYHEHHUS U 00OIa-
CTAX MPUMEHEHUS;

- 0 Pa3IMYHBIX CIIOCO0AX U METOJIaX 00PaOOTKN MAaTepPUANIOB IS MOTYYCHHs IeTaneu Tpe-
Oyemol KOH(PUTYpaI, Ka4eCTBa TOBEPXHOCTH U HY>KHBIX CBOMCTB;

- 0 TPUHIMIAX BHIOOpA Pa3NIUYHBIX TEXHOJOTHH 00pabOTKM METauioB W APYTUX KOH-
CTPYKIIMOHHBIX MaTE€PHUAJIOB.

[Tporecc u3ydeHus MUCIUILTHHBI HANIPaBJIeH Ha (OPMHUpPOBaAHKE cienyrolel oomenpodec-
CHUOHAJILHOI KOMITETEHITHH.



OIIK-1: IlpuMeHATH ecTeCTBEHHOHAY4YHble M OOIICHH)KCHEPHbIC 3HAHHMA, METOIbI
MaTeMATHYeCKOr0 aHAJIN3a U MO/IeJTMPOBAHUS B MPO(eCCHOHAJILHOI 1eATeJIbHOCTH;

OIIK-7: Cnioco0eH NMpUMeHSITh COBPeMEHHbIE IKOJOTHYHbIe H 0e30MacHble MeTO/bl
PANMOHAJILHOIO MCIO0JIb30BAHUS ChIPhEBBIX H YJHEPreTHYECKUX PECYPCOB B MAIIIMHOCTPOe-
HUU.

B pesynbTaTe n3ydeHus: JUCITUIUTMHBI 00YJarOUTUHCs JOJDKEH

3HATh. - (I)I/ISI/I‘ICCKy}O CYIJ_IHOCTB HBHCHHﬁ, IIPOUCXOJAINNX B MaT€pHraliax B YCHOBI/IHX IIPOU3BOI-
CTBA ¥ SKCIDTyaTaIllH W3/IENIUH TI0]] BO3IEHCTBHEM BHEUTHHIX (PaKTOPOB (HArpeBa, OXJIaKISHUS, JaBiie-
HI/ISI), HX BJIMAHUC HA CTPYKTYPY, a CTPYKTYPHI Ha CBOIICTBa COBPCMCHHBIX METAJNIMYCCKUX U HCMCTAJLJIN-
YCCKUX MATCPpHUAJIIOB; - CYIIIHOCTb, TCXHOJIOTHUIO U OC06CHHOCTI/I COBPECMCHHBIX METOAOB 06p360TKI/I KOH-
CTPYKIIMOHHBIX MaTepHAIIOB JIJIsl I3TOTOBJICHHS JIeTallell 3a1aHHO (DOPMBI M Ka4ecTBa;

yMeTb: - BI>I6I/IpaTI> Marepualibl, OICHUBATh U MPOTrHO3UPOBATH MOBEACHUEC MaTCpHaia U IMIPUINH
OTKa30B NPOAYKIIUHA 1O BOSHCﬁCTBHeM Ha HUX Ppa3IMYHBIX SKCILUTYyaTallMOHHBIX q)aKTOpOB; - Ha3Ha4YaThb
COOTBETCTBYIOIIYI0 00pabOTKY /UIA MOTydeHUs 3aJaHHBIX CTPYKTYP U CBOMCTB, 00ECTIEUNBAIOIIIX
HAACKHOCTH HpOI[YKI_II/II/I; - O6T>$[CH$[TI> IIPUYHNHBI OTKa30B z[eTaneﬁ nu I/IHCTp}IMEHTOB B IIpo1ecce BKCHHya-
Taluy,

BJAaJ1€Th. - HABbBIKaMU paBpa6OTKI/I TUITOBBIX TEXHOJIOTMYCCKUX MPOIECCOB TCpMH‘IeCKOﬁ, XUMHUKO-
TEPMHUYECKOH 00pabOTKH M MOBEPXHOCTHOTO YIIPOYHEHHMSI IETaleH; - METOJaMHU ITPOBEIEHIS KOMITIEKC-
HOT'O TEXHUKO-39KOHOMUYCCKOT'O aHaJIn3a JJIs1 O6OCHOBaHHOFO IIPUHATHA pCHICHI/II‘/'I, HU3BICKAHUA BO3MOXK-
HOCTH COKPAILCHHUS KA paboT, COAEHCTBUS MOArOTOBKE MPOIECca UX peaau3aliu ¢ 00ecreyeHueM
HCO6X0,HI/IMBIX TCXHHUYCCKUX JAHHBIX.

3. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

Jannas ydyeOHas TUCIUIUIMHA OTHOCHUTCA K OOs3aTelIbHBIM JAUCHUILIMHAM 0a30BOH 4a-
CTH, 4TO O3Ha4aeT (popMHUpoBaHUE B Mporecce o0ydeHus y OakamaBpa OCHOBHBIX Ipodeccro-
HaJbHBIX 3HAHUH ¥ KOMIIETEHIIMN B paMKaX BBIOPAHHOTO MPODHUIISL.

OcBoeHUEe AaHHOW MUCHUIUIUHBI SBJISIETCS HEOOXOIUMON OCHOBOHM MJisi TIOCJIEIYIOILIETO
uszydenus aucuuruine OITOII, 3amura BeITycKHOM KBanu(UKAIMOHHONW paObOThI, BKIIOYAs MO-
TOTOBKY K IPOLEAYPE 3alIUThI U TPOLEAYPY 3aIHUTHI.

Ilepeuenv obecneuusaowux, COnymcmeyouux u 00ecneyu8aemvix OUCYUNIUH

Ob6ecnieunBarome ConyTcTByIONIME ObecnieurBaeMbIe

Maremaruka; Ou- ConpoTHBIIeHUE MaTepHa- Du3HYECKUE OCHOBBI MUKPOAJIEKTPOHUKY;

3UKa; XUMHUS; noB; ['mapasnuka u rugpo- Teopust MmexaHn3MoB u MamH; Jleranu ma-
YyeOHas mpakTUKa nHeBMonpuBos; Teruo- LIMH; DJIEKTPOTEXHHUKA U AJIEKTPOHHKA;

(03HAKOMHTEIB- TexHuka; Haueprarensnas [MoaroToBka Kk mpoueaype 3aUTHl U 3aIIUTa

Hasl); DKOJIOTus reometpust; MixeHepHas BBIITYCKHOM KBaJTM(HUKALIMOHHON paboThI;
rpaduka; Merposorus, MaremaTHKa B cHCTeMax ynpasieHust; Teo-
CTaHJApTH3AIHNS U CEPTH- pHsl aBTOMaTH4YECKOT0 ynpasieHus; [Ipous-

¢duxanms; Teopernyeckas BOJICTBEHHAS PAKTHKA (TEXHOIOTHYECKAs

MEXaHUKa (TIpOEKTHO-TEXHOJIOTHYECKas))

VYka3zaHHBIE CBSI3U JUCLMIUIMHBI JAIOT 00y4aroIeMycs CUCTEMHOE MPEICTABIEHHE O KOM-
IUIEKCE M3Y4aeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaeTr Tpedyemblit
TEOPETUYECKUI YpOBEHb M MPAKTUUYECKYIO HAINPaBICHHOCTh B cUCTeME OOyudeHus u Oynyiein
JEATEIIBHOCTH BBIITYCKHHKA.

4. O0beM AUCHUNJIMHBI B 324€THBIX eIHHUIIAX € YKA3aHUEM KOJIUYECTBA aKaeMHUYeCKUX
4aC0B, BbIJIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIIHUXCcs ¢ mpenojaBaresieM (10 BUIaAM
Y4eOHBbIX 3aHATHIT) 1 HA CAMOCTOATEJILHYI0 Pa00Ty 00yYAKO M XCS
OO011as TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akameMmnduecknx 4acoB

Bun yue6HO# paboThI OYHO-3a04HAs
ouHast popma | 3aouHas popma (bopma
KonrakTHasi paboTa ¢ npenogaBaresiem: 54,35 14,35 22,35
nexnuu (J1) 26 6 16




Bcero akanemMuueckux 4yacoB

Bun yueGHOM paboThI OYHO-3a04HAs
ouHas ¢popma | 3aouHas popma (bopma
npaktuyeckue 3ausatus (I13) - 4 -
nabopaTtopHbie padoTs (JIP) 28 4 6
WHBIC BUJIbI KOHTAKTHOW PabOThI 0,35 0,35 0,35
CamocrosiTejibHast paboTa 00y4YaroIMuXCs: 89,65 129,65 121,65
M3y4eHUEe TEOPETUUYECKOT0 Kypca 53 71 78
MOATOTOBKA K TEKYIIEMY KOHTPOJIO 10 18 12
BBIIIOJTHEHHE JOMAIIHETO 3a0aHUs 12 12 12
MMOITOTOBKA K MPOMEKYTOYHON aTTeCTAllUN 14,65 28,65 19,65
Bua npomMexyToOYHOMH aTTeCTALMN: IK3aMeH IK3aMeH IK3aMeH
OO01mast Tpy10eMKOCTh 4/144 4/144 4/144

*KoHTakTHas paboTa 00yJarommxcs ¢ MpernojaBaTeeM, B TOM YUCIe ¢ IPUMEHEHHEM JUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TeX-
HOJIOTHH, BKJIIOYAET 3aHATHUS JIEKIIMOHHOTO THIA, U (WJIM) 3aHATHS CEMHHApPCKOTO THUIIA, JTaOOpaTOPHBIE 3aHATHA, U (WJIH) TPYII-
MOBBIE KOHCYJBTAINH, U (MJIN) HHIMBHAYAIbHYIO paboTy 00ydaronierocs ¢ ImperojaBareiieM, a TakKe aTTeCTallHOHHBIC HCIIbITa-
HUS IPOMEXYTOYHOHN atTectanuy. KoHTakTHas paboTa MOXET BKJIIOYATh MHBIE BUABI YUeOHOH AesATENbHOCTH, NpeaycMaTprBa-
IOIME TPYIIOBYI0 M MHIMBHIYaJbHYIO paboTy OOy4arolMXcs ¢ mpenoaaBaTeneM. Jachl KOHTAKTHOH pabOThI ONPEAEIsIOTCs
TTonoxeHneM 00 OpraHH3allMM M TNPOBEACHUM KOHTAKTHON PabOTHI MPH peaiu3aluu o0pa3oBaTeNbHBIX IPOTPAMM BBICLIETO
obpa3zoBanusi, yTBepkKIeHHbIM YueHbiM coBeToM YIJITY ot 25 despanst 2020 roza.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM OT-
Be/JI€HHOI'0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YaCOB
5.1. TpyaoeMKoOCTH pa3iei0B TUCHUILITUHBI

ouHasi popMma 00yueHus

No HaumenoBanue pazniena auc- JI I13 JIP Bcero CaMocTogTenbpHas
/11 UILIAHBI KOHTaKTHOM pabora
paboThI
1 | OcHoBHI cTpOEHUS U CBOIICTBa 4 ) 6 10 95
METAJIOB
2 | OcHOBBI TEpMHYECKOH 00paboT-
KU ¥ TIOBEPXHOCTHOT'O YIPOUYHE- - - 6 6 15,5
HUSI
3 | KOHCTpYKIIMOHHBIE METAILIBI U 6 i 4 10 115
CIUTABBI
4 | HemeTammudeckrue U KOMIIO3H- 4 ) ) 4 195
[IMOHHBIEC MATEPHAJIBI
5 | OCHOBBI TEXHOJIOTMH KOHCTPYK- 12 ) 12 24 19
IIMOHHBIX MaTCpHAJIOB
HToro no pazgesnam: 26 - 28 54 75
ITpomMexyTodHast aTTeCTaIus X X X 0,35 14,65
Htoro - 54,35 89,65
Bcero 144
OuHo-3a04Has popma oOyueHust
Ne HaumenoBanue pa3nena nuc- JI I13 JIP Bcero CamocTosTenpHas
/1 IUTIIAHBI KOHTaKTHOU pabota
paboTHI
1 | OcHOBBI cTpOEHUS U CBOIICTBA 2 ) 1 3 155
METAJJIOB
2 | OcHOBBI TepMuUECKOil 00paboT-
KU U IOBEPXHOCTHOT'O YIPOYHE- 4 - 2 6 20
HUA
3 | KoHCTpYKIIMOHHBIE METAILTBI 1 2 - 1 3 15,5




Ne HaumenoBanue pasnena nuc- JI I13 JIP Bcero CamMocrogTeabHas
n/m [UTUTHHBI KOHTaKTHOU pabota
paboThI
CIIJIaBbI
4 HemeTannnueckue u KOMIIO3U- _ _ _ _ 27
[WMOHHBIC MAaTCPHUAJIbI
5 | OcHOBBI TEXHOJIOTHH KOHCTPYK- 8 ) 2 10 24
IIMOHHBIX MaTCpHaJIOB
HToro no pasnenam: 16 - 6 22 102
ITpomexyTodHas aTTecTamms X X X 0,35 19,65
Hroro - 22,35 121,65
Bcero 144
3a04Hasi popma 00ydeHus
No | HaummeHoBaHue pazjena auc- J 113 JIP Bcero CamocrosiTenbHas
/11 8050000505031 KOHTAaKTHOU pabora
paboThHI
1 | OcHoBHI cTpOEHUS U CBOIICTBA 1 ) 2 3 14
METaJIJIOB
2 | OcHOBBI TEpMHYECKOIT 00paboT-
KM U MOBEPXHOCTHOT'O YIPOYHE- 1 - 2 3 18
HUA
3 | KoHCTpyKIIMOHHBIE METAIUIBI U 15 ) ) 15 16
CIIJIaBbI
4 | HemeTamuimyeckue v KOMITO3H- 0.5 i ) 0.5 o4
IMMOHHBIC MaTCpHUAJIbI
5 | OCHOBBI TEXHOJIOTHH KOHCTPYK- 2 ) 6 29
[MOHHBIX MaTCPUAJIOB
HToro no pazgenam: 6 4 4 14 101
IIpomexyTouHas aTTecTanus X X X 0,35 28,65
Hroro - 14,35 129,65
Bcero 144

5.2. Conep:kanue 3aHSITHH JJeKIMOHHOTO THIIA

Pazoen 1. Ocnogvl cmpoenus u ceoiicmea memaiioe

1.1. Cmpyxmypa memannos

XapakTepHble MPU3HAKU arperaTHhIX COCTOsIHUM BemiecTBa. OCHOBHBIE TUIBI KPUCTAJUIH-
yeckux pemretok. [lomumopdusm. Anmzorponusi. Texcrypa meranna. Knaccuduxanus merarn-
70B. JleeKThl CTpOeHHS KPUCTAJUTMUECKUX Tell. ToueuHble, TMHEHHBIE (UCIOKAIIUN) U TIOBEPX-
HOCTHBIE JedekTrl. [I1oTHOCT nucnokanwii. Bimsare TeMreparypbl Ha TUIOTHOCTH JIe(hEeKTOB.
Bnusiaus neekToB KpUCTATMYECKON PelIeTKH Ha MPOYHOCTh METAIIoB. [ 'paduk 3aBUCUMOCTD
MPOYHOCTH OT IIOTHOCTH JedekToB. Hakien, Bo3Bpar (OTIBIX, OJUTOHU3AINS) U PEKPUCTAI-
TU3alusl.

1.2 Ilnacmuueckas oeghopmayusn u mexanuyeckue c60UCMEa Memaios

CpoiicTBa METAIJIOB ¢ TpuMepamMu. MexaHn4ecKue CBOMCTBa MeTaiioB. JluarpaMma pactsi-
xenusi. OCHOBHBIC ITOKA3aTeNM MTPOYHOCTH M IUIACTUIHOCTH, BBISIBIISIEMBIC TIPH CTATHUECKUX UCITBI-
TaHUsAX. TBepAOCTh. MeToAbl M3MEpEeHHsI TBEPIOCTH U OONAcTH MX MpUMeHeHHs. [[nHaMudeckue
UCIIBITAaHMSI METAJUTOB M UCIIBITAHUS TTPH TIEPEMEHHBIX Harpy3kax. [IpuHImantsHple CXeMbl. Y 1ap-
Hasl BA3KOCTh, YCTAJIOCTh, TIPE/IeN BEIHOCIHBOCTH.

1.3 Ilpoyecc kpucmanniusayuu u ¢hpazosvle npespalyeHus 6 Cniasax

[Tpoutecc kpucrammmzanuu. ennputHas nukpanus. CruiaB. OCHOBHBIC THIIBI CIUIABOB.
Jluarpamma COCTOSIHUSI. MeTouKa MOCTPOCHUS JUarpaMM COCTOSIHHS Ha TpuMmepe crutaBa Pb-
Sb. TlpaBuno otpeskoB. Jlukpanus. Pa3oBsie npeBpaiieHus B cucremax SN-Zn, Cu-Ni, Cu-Ag.
CXeMBbI CTPYKTYD.



1.4 Ocnoénvie munvl ouazpamm cocmosanus

JlnarpaMmbl COCTOSIHUS CILJIaBa, KOMIIOHEHTHI KOTOPOT'O B TBEPAOM COCTOSTHHM HEPACTBO-
pHMBI, 00pa3yIOT MEXaHUYECKHE CMECH CBOUX MPAKTUYECKH YUCTHIX 3epeH (Pb-Sh, Sn-Zn). /Tua-
rpaMma COCTOSIHMS CIUIaBa, KOMIIOHEHThI KOTOPOI'O HEOTPAHUYEHHO PAaCTBOPUMBI APYT B Ipyre
(Cu-Ni). lnarpamma COCTOSIHUSI CILIaBa, KOMIIOHEHTBI KOTOPOTo 00pa3yloT YCTOHYMBOE XUMH-
yeckoe coennHenne (Mg-Ca). JluarpamMma cocTOSIHUS CIUIABOB U3 IBYX KOMIIOHEHTOB OTpaHHU-
YEeHO pacTBOPUMBIX B TBepaoM coctosiaun (Cu-Ag, Al-Cu).

1.5 Huacpamma sncenezo yemenmum

Huarpamma Fe-FesC. Trepasie da3sl cucremsl Fe-FesC. ®a3oBbie mpeBpalieHus B crijia-
Bax Fe-FesC. [IpuHuunuanbHble CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIEPOAUCTBIX CIIJIABOB.

Pazoen 2. Ocnoevl mepmuueckoii 00padomKku u NOBEPXHOCMHO20 YRPOYHEHUS

2.1. OcHosbl mepmuueckou 06pabomiu

Tepmuueckas 00pabotka. OcHoBHBIE apameTpsl pexxuma TO. O6menpuHATHE 0003HaYe-
HUS Ha quarpaMme coctosHus. Ctaauu pacnaza aycreHuTa. JluarpamMmma TepMOKHHETHUYECKOIO
pacmajia ayCTeHMTa M IpeBpalleHuil aycrenuTa. [IpeBpalieHus aycTeHuTa npu paziaudHbIX CKO-
poctsix oxnaxaeHus. Ocodennocty aAuddy3noHHOTO, 6311 HY3MOHHOTO U CMEIIAHHOTO Tpe-
BpallleHUsI ayCTEHUTA MPU PA3IUUHBIX CKOPOCTSX oxJaxaeHusl. CTpyKTyphbl, oOpa3yromuecs npu
Pa3JINYHBIX CKOPOCTAX OXJIAXKACHUS.

2.2 3axanxa u omnyck cmanu

MapreHcutHoe mnpeBpauieHue. 3akanka. Kputndeckas CKOpOCTh 3aKajKd. 3akajluBae-
MocTb. [IpokanuBaemMocTs. Biusinue copepxanust yriiepoja B CTaJIIX Ha TBEPAOCTb MAPTEHCUTA.
3akanka u ee Buabl. OOpabOTKa X0JI0I0M, €€ Ha3HAaUeHUEe U 00J1acTh npuMeHeHus. OTIyCK, ero
Bubl. HazHaueHue kaxx1oro Buia OTIycKa.

2.3 Xumuko-mepmuyeckas oopabomxa. Ilosepxnocmmuas 3axanka

Xumuko-tepmuueckast o0padorka cramu. [poueccer XTO. ®akropsl, Baustonme Ha audpdy-
3UI0 TIPU XMMHKO-TepMHuyecKoi oOpabotke. Llemenranus cramu. Tepmuueckas oOpaOoTka 1eMeH-
TOBaHHBIX CTalel. A30TUPOBaHUE U HUTpoLieMeHTalus cTainy. [loBepXxHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayusi Cmanu

Orxur. Buasl omxura u ux Haznauenue. Hopmanuzanus, ee menu.

Paszoen 3. Koncmpykuyuonnvie memanivl u cniagol

3.1 Cmanu

Knaccugukanus yriaepoauctsix ctaneil. MapkupoBka KOHCTPYKIMOHHBIX M MHCTPYMEH-
TaJbHBIX YIJIEPOJUCTBIX CTajiell. YTIepoAuCThle CTaau OOBIKHOBEHHOTO KadecTBa, YIJepOau-
CTbI€ KOHCTPYKIIMOHHBIE Ka4eCTBEHHBIE CTaJM, aBTOMAaTHbIE CTaJM — MapKHpPOBKa M 00JacTu
IIpUMEHEHN. BinusiHue yriaepoaa Ha CTPYKTYpy M CBOMCTBa cTtajiel. JlermpoBaHue craneu, BIIH-
saue nerupyronux snementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBoiicTBa craneit. Map-
KMpOBKa M KJIacCU(UKaLUs JETHPOBAHHBIX cTanel. LleMeHTyeMble U yiyulliaeMble JIErMpOBaH-
Hble cTainu. Koppo3noHHOCTONKHE JerMpoBaHHbIE CTalu. JlermpoBaHHbBIE CTald € OCOOBIMHU
cBoiictBami. [IpyXxnHHBIE ¥ IAPUKOTIOAIIUITHUKOBEIE CTAJIH.

3.2 Yyaynwi

benble, oTOeneHHbIe U cepble UYT'YHBL, UX CTPYKTypa. MapkupoBKka cepblx yyryHoB. O6ua-
CTH MIPUMEHEHHMS CEPBIX, BHICOKOIPOUHBIX U KOBKHUX UYT'YHOB.

3.3 Meow u cnnaswi Ha ee ochose

MapkupoBKa JUTEHHBIX U AeOpMUPYEMBIX JaTyHEeH, 00J1acTh MpUMeHeHus. BiusHue co-
Jep>KaHus [IMHKa Ha (a30BbIi COCTaB U MEXaHUYECKUE CBOMCTBA JaTyHell. MapKupoBKa JIUTEH-
HBIX U AeopMupyeMbIX OpoH3, 00JaCTH TPUMEHEHUS.

3.4 Antomunuti u cnnagvl Ha €20 OCHOGE

Huarpamma «Al-nerupyromuit snemenT». JledpopmMupyembie amOMHHUEBBIE CIUIaBBI, HE
yIpOUHsSEeMbIE TepMHUEcKOi 00paboTkoi. JledopMupyemMble altOMUHUEBBIE CIUIaBbl, YIPOUHse-
Mble TepMUYEeCKOM 00palboTkoi. JIuTeilHble altOMUHUEBBIE CIUIaBbl. MapKUpOBKH, 00JacTé
PUMEHEHHS, TIPUMEPHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIBL
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4.1 Cmpykmypa u c8oticmea Mamepuaios

Knaccudukanms HeMeTauTMIeCKuX MaTepHaioB MO MPOUCXOXkIeHU0. CTPyKTypa, CBOM-
CTBa U KJIacCU(pUKAIMS TOJTUMEPOB

4.2 [Inacmmaccoi

[Monyuenune mnactmacc. [onmumepusamms. [lonukonaeHcamus HasHadeHue M MexaHHM3M
neiicTBus 100aBOK. JIOCTOMHCTBA M HEIOCTATKH IUTacTMacc. TepMOIUIacTUYHBIE U TEpPMOpEaK-
TUBHBIE I1acTMacchl. [ImacTmaccesl ¢ HanonHUTEIsIMH ["a30HaNOIHEHHbIE JIACTMACChI

4.3 Pe3unosvie mamepuanvt. Cmexno

[Tomryuenue pe3uH, UX CTPYKTypa U CBOWCTBA. BUABI KaydyKOB, HX CIIOCOOBI MOTYYCHHS U
obnactu npumeHeHus. JJ06aBku B pe3WHBI U UX (QYHKIHMOHAIbHOE HazHadeHue. CTEKNo, ero
CTPOEHHE, CBOMCTBA U CIIOCOOBI ITOJIy4eHUs. Bupl cTekon u ux 006JacTi NpUMEHEHUS

4.4 Komnosuyuonnvie mamepuavl

KoMno3unuoHHblii mMarepual M €ro KOMIOHEHThl CrocoObl IOJy4YeHHS KOMIIO3UTOB.
KoMno3uimonssie MaTepuansl ¢ HyJlb-MEPHBIMU HAMOJHUTEISIMHU, C OJHOMEPHBIMUA HAIOJHUTE-
JSIMU U C JBYXMEPHBIMU HanoJHUTEIAMU. CIeUeHHBIM alOMUHUEBbIN nopomok. Kommno3unu-
OHHbIE MaTepUAJIbl HA HEMETAJUINYECKOW OCHOBE. CTEKIIOBOJIOKHUTHI. Y TJIEBOJOKHUTHL. bOopoBo-
J0KHUTHI. OpraHoBONOKHUTHL. KepaMuueckue KOMIIO3ULIMOHHbIE MaTEPUAIIbI.

Pazoen 5. Ocnoeer TKM

5.1 OcHogvl 1umetino2o npou3eo00cmad

TexHonorusi MoJiydeHus: OTIMBKUA B MECYaHO-TIMHUCTON (hopme (JIuThe B pa3oBbie op-
MBbI), CX€Ma, OCHAacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMeCU. TEeXHOJIOTHs OJy4YeHUs OTJIMBOK B
0005104K0BBIX (popmax. TeXHOJOrHs MOTYYEHUS OTIMBOM METOJOM JIUThS MO BBIILIABISIEMBIM
MojensiM. TeXHOJIOTHs INThSI KOKIITh. VI3rOTOBIIEHNE OTIMBOK IEHTPOOSKHBIM CIIOCOOOM.

5.2 Obpabomka memannos oasieHuem

[TnactuyHOCTh. 3aKOH NOCTOSTHCTBA 0ObeMa. [loHsTHS Hakien, BO3BpAT U peKpUCTAIIIN3A-
nusi. XonoaHas u ropsiuas gegopmarun. [IpokaTka u ee ocHOBHbBIE ciocoObl. Buabl mpoduisHo-
ro npokata. Buapl kanubpos. bitomsl u cnsosl. [IpeccoBanue. CylHoCTh npoiecca U €ro oTJIu-
yuTenbHble 0coO0eHHOCTH. CXeMbl mpsiMoro u oOpaTHoro npeccoBanus. [Ipoaykuus mpeccoBa-
Hus. JloctomHcTBa U HepocTaTku MeTtona. Bonouenue. CymHoOCTb, cxemMa, 0COOEHHOCTH U IIPO-
nyknus npouecca. Koska. CyImHOCTb Iponiecca U ero OTIM4Yue oT npeccoanus. Onepanuu cBo-
601H0# KOBKH. [locTronHcTBa 1 HepocTaTKu. OOBbEeMHas IITaMIIOBKA U IITAMIIOBKA U3 JIUCTA.

5.3 OcHnosvl ceapounozo npoussodcmaa

Capka. Meronpl CBapku IUIaBJI€HHEM U JIaBJICHHEM. XHMHM3M UM MEXaHHM3M IPOILIECCOB
cBapku. Jlyrosas cBapka. IIpumenenune. Koncrpykuus snexrpoaa anst P/IC. Boibop snextpoaa.
Tunsl cBapHBIX COeAMHEHUHN. ['a30Bas cBapKa M pe3Kka METauIoB. DJIEKTPOKOHTAKTHAs CBapka, ee
CYLIHOCTh M BUAbL. Perynupyromue mapameTpsl 3Toi cBapku. ['aszoBas cBapka. Mcnonezyemsie
ra3pl U CBapOYHbIe MaTepuasbl, 000pyrI0BaHUE. Y CTPONCTBO ra30CBapOYHOM Ipenku. TexHomo-
TUs IIpolecca ra3oBoi pe3Ku. Y CTpOMCTBO ra3oBoro pesaka. IlomyaBromaTndeckas 1 aBTOMaTH-
yeckasi 1yropas cBapka moJi cioeMm Quitoca. Jlyrosasi cBapka B aTMOoc(epe 3alUTHBIX razax.

5.4 OcHosbl 0bpabomxku pezanuem

Pexumbl pezanus U 11€pOXOBATOCTh MOBEPXHOCTU. BiusiHue pe:xuMoB pe3aHus Ha 1Iepo-
X0BaTtocTb. OCHOBHBIE OllE€palliM TOYEHMs. THIBI TOKApHBIX PE3LOB II0 TEXHOJIOTMYECKOMY
Ha3HAYCHUIO M OINepaluy HWMHU BhINONHsIeMble. CBepieHHe, 3€HKEpOBaHUE, pa3BEpPThIBAHMUE.
OneMeHThl pexxuMoB pe3anus. IlporsruBanue. Cxembl 00paOOTKU 3aroTOBOK Ha MPOTSKHBIX
CTaHKax C 2JeMeHTaMH pexumMoB pe3anus. dpeszepoBanue. CxeMbl 00pabOTKM 3aroTOBOK Ha
(bpe3epHBIX CTaHKaX ¢ AJIEMEHTaMH PeXXUMOB pe3aHus. Turbl Gppe3 u moBepxXHOCTH MU 0Opada-
TeiBaemble. [lnndoBanre. OcHOBHBIE cXeMbl NUTU(POBAHUS. DIEMEHTHl PEXUMOB pe3aHUs MPU
nuTMoBaHuU. XOHUHIOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HaueHue. CyneppUHUIINpPOBaHUE: CXeMa,
CYIIHOCTh M Ha3HauyeHue. [lomupoBaHue, aOpa3MBHO-KUAKOCTHAS OTAENKA, IPUTHPKA - CYIHO-
CTH 3THX 00pabOTOK, X HazHaueHue U paznuuue. CriocoObl Hape3aHHs Pe3bObI

5.3. TembI 1 (OpMBI 3aHATHI CEMHHAPCKOT0 THIA

Y4eOHBIM IJIaHOM 10 AUCIHUILIMHE [TPEeTyCMOTPEHBI JAO0OPaTOPHBIE U MTPAKTUYECKUE 3aHATHUS.
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TpynoeMKocTh, yac
No HaumenoBanue pazzaena ®opma npoBeAeHUs oUHO-
JTUCIUATITAHBI (MOTYJIs) 3aHATUSA OYHasl | 3a04yHas
3a04Has
1 OCHOBBI CTPOEHHUSI U CBOICTBA JaGopatopHas paGota 5 1 1
METAJIJIOB
OcHoBBI TEpMUYECKON 00pa-
2. OOTKH ¥ TIOBEPXHOCTHOTO JlaGopaTopHas pabota 6 2 2
YOPOYHEHUS
3 KoHcTpyKiimoHHbIe METAIIBI U JaBopatopHas pabota 4 1 1
CIUIaBBI
4 OCHOBBI TEXHOJIOTUN KOH- JlaboparopHas pabota 12 - 2
' CTPYKIIMOHHBIX MaTE€pPUAJIOB [IpakTrueckas pabora - 4 -
HToro yacos: 28 8 6
5.4. leranu3anmsi CaMOCTOSITEIbHOM PadoThI
TpynoemMKocTs, 4ac
HaumenoBanue paznena N
No Bun camocrosTensHoi#l paboTh OYHO- 3a04-
JTUCIUIUIAHBL (MOJTYJIIS) O4Hasg
3a04Has Hasi
1. | OcHOBBI CTpOCHHS U U3y4eHHe TEOPETUIECKOro Kypca 8 14 12
CBOWCTBA METAJLJIOB MOATOTOBKA K TeKyIiemy kourpomo | 1,5 15
MOJI'OTOBKA K POMEKYTOYHOM 15 25
aTTecTalun
2. | OCHOBBI TEPMHYECKOM U3y4eHHe TEOPETUIECKOro Kypca 14 18 16
00pabOTKH U MOBEPX- MO/ITOTOBKA K TeKymieMy Koutpomo | 1,5 2 2
HOCTHOTO YIIPOYHECHHS MOJI'OTOBKA K POMEKYTOYHOM 15 25 5
aTTecTaln
3. | KoHCTpyKIIMOHHBIE Me- U3y4eHHe TEOPETHIECKOro Kypca 10 14 14
TAJUIbI ¥ CILJIABBI MOATOTOBKA K TeKyIiemy Kourposo | 1,5 15 2
MOJI'OTOBKA K POMEKYTOYHOM 15 25 5
aTTeCTaIu
4. | Hemeramnuueckue u U3YyYCHUE TEOPETHIECKOro Kypca 18 24 20
KOMITO3UIIMOHHBIE MaTe- MOATOTOBKA K TeKyIiemMy konrpomo | 1,5 3 4
pHUAIBI MOJI'OTOBKA K POMEKYTOYHOM 4.15 6,15 5,65
aTTecTaIun
5. | OCHOBBI TEXHOJIOTUU U3YYCHUE TEOPETHIECKOro Kypca 3 8 11
KOHCTPYKIIMOHHBIX MaTe- | TOATOTOBKA K TEKYIIeMy KOHTPOJIIO 4 4 6
pHUanos BBITIOJHEHHE JOMAIIHETO 3a0aHNS 12 12 12
HOJI'OTOBKA K POMEKYTOYHOM 6 6 8
aTTecTaln
HToro yacos: 89,65 121,65 129,65
6. [lepevyeHb y4eOHO-METOUYECKOTO 00eCTIeYeHUsI MO ANCHHUIIJINHE
OcHoBHasi M JONOJIHUTE/IbLHAS JINTEPATypa
No ABTOp, HANMECHOBAHHE g pr- [Tpumeuanue
JIaHHs
OcHognas 1umepamypa
1 | MarepuanoBeneHue M TEXHOJOTHS METAJUIOB : YUCOHUK ISt
CTYJZICHTOB BY30B, O0Y4YAIOLIHXCS [0 MAITHHOCTPOMT. CIICIIHU-
anmpHocTsiM /I II. @erucoB [u ap.] ; mom pen. I 2006 67 3K3eMIUSIPOB B
1. ®erucosa. - U3n. 4-e, ucnp. - Mocksa : Briciias mikona, oudimorexe YIJITY
2006. - 862 c. : ui. - bubauorp.: c. 849. - ISBN 5-06-004418-
1:446.09 p.
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ABTOp, HaMMCHOBAaHHC

TI'og us-
TaHUsA

[Tpumeuanue

Hpun, M.E.TexHonorusi KOHCTPYKIIMOHHBIX MaTepualioB U
MatepuanoBefeHue [Tekcr]: yueOHuK i By3oB / M.E.
Hpun, M.A. MockaieB. - Mocksa: Beicmas mikoina, 1990. -
447 c.

1990

177 aKk3eMIIspoB B
oubsmorexe YI'JITY

Jlonoanumensnan numepamypa

[lepesepros, B. I1. TexHomoruu KOHCTPYKIUOHHBIX MaTepH-
anoB : yuebnoe mocodue / B. II. IlepeBepToB. — Camapa :
CamI'VIIC, [6. r.]. — Yactp 1 : CBapoUHbIC TEXHOJIOTHH —
2013. — 120 c. — Texkcr : 27eKTpOHHBIH // JIaHb : 37eKTpOH-
HO-OMOIHOTEYHAS cucreMa. — URL:
https://e.lanbook.com/book/130343 — Pexwum pocTyma: uis
aBTOPH3. TIOJIH30BATEIICH.

2013

IToTHOTEKCTOBBIN 10-
CTYII TIPU BXOJIE 110
JIOTHHY U Tapoiro*

[lepesepros, B. I1. TexHomoruu KOHCTPYKLIUOHHBIX MaTEpH-
anoB : yuebnoe mocodue / B. Il. IlepeBeproB. — 2-¢ m3n.,
riepepad. u qom. — Camapa : CamI'YIIC, [6. 1.]. — YacTs 2 :
JluteiiHas ¥ MOPOIIKOBAasl TEXHOJIOTHH. JlazepHble TEXHOIO-
rur 00paboTku MaTepuayioB pezanuem — 2018. — 192 ¢. —
Teker : anekTpoHHbI // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130452 —
PexxuM pocTyma: asisi aBTOpH3. MOJIb30BATENICH.

2018

IlonHOTEKCTOBEI J10-
CTYTI TIPH BXOJIE 110
JIOTHHY W Tapoiro*

ITepeBeptoB, B. I1. TexHonoruu KOHCTPYKIIMOHHBIX MaTepH-
anoB : yueOHoe mocoome / B. II. IlepeBeproB. — Camapa :
CamI'VIIC, [6. r.]. — Yacts 3 : Texnonorus o0paboTku Ma-
tepuasioB aaeinenueM — 2013. — 125 ¢.— TekcT : 3mek-
TpoHHBIH // JlaHb : 31EKTPOHHO-OMOMHOTEYHAs] cHCTeMa. —
URL.: https://e.lanbook.com/book/130345 — Pexxum mocty-
na: Juisi aBTOPH3. TI0JIh30BaTEIICH.

2013

IlonHOTEKCTOBEI J10-
CTYII TIPY BXOJIE 110
JIOTUHY U Mapoito™*

MertamnoBenenne [Tekcr] yueObHoe mocobme / b.
A. IlotexuH ; YpalbCKuii TOCYTapCTBEHHBIH JIE€COTEXHHYC-
ckuil yauBepcureT. - Ekarepunoypr : YIJITY, 2019. - 99 c. :
W1, IB. Wi1. - bubnuorp.: c. 87. - ISBN 978-5-94984-707-7

2019

5 BK3eMILISIpOB B OHO-
muoreke YIJITY

MarepuanoBenenue [TekcT] : MeTon. yka3aHUs K BBIIIOJIHE-
HUIO J1a0. paboT 1o y4ueOHOU aucuuruinHe "Matepuanosee-
HUE M TEXHOJIOTMS KOHCTPyKH. MatepuanoB" / b.
A. Tlotexun [u ap.] ; Ypan. roc. necotexH. yH-T, Kad. Tex-
HoJioruu MetaioB. - ExkarepunOypr : YIJITY, 2010. - 40 c.

2010

100 »x3eMIUIsIpOB B
oubimorexe YIJITY

TexHonornss KOHCTPYKIIMOHHBIX MaTepUajioB U MaTepuaso-
BEJICHUE : METOJI. yKa3aHus K Jiab. paboram 1o pazaeiy "O0-
pabotka metaiuioB pezanueMm" / B. A. Ilorexwn [u mp.] ;
VYpau. roc. necorexH. yH-T. - ExatepunOypr : [YIJITVY]

2007

20 5K3eMIUISIpOB B
oudimoreke YIJITY

Pa3paboTka TeXHOIOTUH MOTYUYECHUS OTIUBOK B IIECYAHO-
TIUHACTBIX opmax [TekcT] : MeTo1. yKa3. Jisi BBIIOJIHEHHSI
MpaKT. paboThl o yueOHOU muctumuinHe "TexXHOIoTHs KOH-
CTPYKLIMOHHBIX MaTepHaoB" I CTYAEHTOB OYHOH U 3204-
Hoit popm oOyuenus. / H. K. [Ixxemunes, B. B. WntormH ;
VYpai. roc. ecoTexH. yH-T, Kad. TeXHOIOT I METAIIIOB. -
ExatepunOypr : YIJITY, 2012, - 24 c.

2012

65 3K3eMIUTIPOB B
oudimoreke YIJITY

10

TexHONOTHA KOHCTPYKITMOHHBIX MaTEPHUAJIOB : METO/I. yKa3a-
HUS 10 BBITOJTHEHUIO J1a0. ¥ PaKT. paOboT MO TUCITUTUIIHE
"Marepuanosenenue u TKM" / H. C. Uepemnsix, B.

B. Untomiun, b. A. Tlotexun ; Ypai. roc. 1€COT€XH. YH-T. -
ExarepunOypr : YIJITY, 2007. - 41 c.

2007

90 3K3eMIUTIPOB B
oubmoreke YI'JITY

*- MPEKAC YCM HpOfITH 110 CCBIIIKE, HeO6XO,Z[I/IMO BOITH B CUCTEMY
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D0%B8%D1%86%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/130343
https://e.lanbook.com/book/130452

OYHKIIMOHUPOBAHHUE 3JICKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeapl o0ecneyu-
BAeTCS COOTBETCTBYIOIIMMH CPEICTBAMH WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.
dnexkmponnvie OUOIUOMEUHBIE CUCHIEMbL
Kaxxnprii oOyvaronuiicss 0OECIEUYeH JOCTYNOM K JJICKTPOHHO-OMOJIMOTEYHOW CHCTEME
YIITY (http://lib.usfeu.ru/), DBC UsnarenncrBa Jlans http://e.lanbook.com/ DBC Yuusepcu-
TeTcKass Oubmnoreka omyain http://biblioclub.ru/, cogepskarmmx u3ganus MO0 OCHOBHBIM H3ydac-
MBIM JTUCIMIIMHAM U C(OPMUPOBAHHBIX 110 COTJIACOBAHUIO C MPAaBOOOJIAAATENAMU YUeOHON U
y4eOHO-METOIUYECKOM JTUTEPATYPHI.
- OBC Uznatenscta Jlans http://e.lanbook.com/
- OBC YuuBepcurerckas oubimoreka onnain http://biblioclub.ru
- DnekTpoHHas 0a3a nepuonndeckux uznanuit UBUC https://dlib.eastview.com/
- Dnexrponnbiit apxuB YIJITY( http://lib.usfeu.ru/).
Cnpaeounvie u ungopmayuonnsle cucnmemol
1. CnpaBouHo-tipaBoBas cucrema «Koncynprant [Lntocy.
2. UudopmanmonHo-mpaBoBoii moprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. basza mannsix Scopus kommnanuu ElsevierB.V.https://www.scopus.com/
4. Uudopmannonnas cucrema «K TEXHOPMATUB» - (https://www.technormativ.ru/ )
5. «Texokcmepr» - mpodeccHoHaNbHbIE ClpaBouHblie cucTeMsbl — (http://Texakcnept.pyc/);
Ilpogheccuonanvhvie 6azvt OannvlX

— DepepanpHas  cayx0a TOCYAapCTBeHHOHM cratucTuku. OduimanbHas CTaTHCTUKA
(http://www.gks.ru/). Pexxum moctyma: cBOOOTHBIN.

— DIIEKTPOHHBIN (OHJ MPABOBBIX U HOPMATUBHO-TEXHUYECKHUX JIOKYMEHTOB // AKIHO-
HepHoe obmecTBo «MHpopmarmonnas kommanus «Kogexe» (https://docs.cntd.ru/). Pexum mo-
CTyma: CBOOO/IHBII.

— Dxonomuueckuii mopran (https://institutiones.com/). Pexxum noctyma: cBOOOIHBIA.

— Undopmarnmonnas cuctema PBK (https://ekb.rbe.ru/). Pesxxum moctyma: cBOOOIHBII.

— O¢unmanpHplii MHTEpHET-TIOpTaN npaBoBod uHpopmaruu (http://pravo.gov.ru/). Pe-
YKHUM JIOCTYTIA: CBOOOHBII

— baza noaHOTEeKCTOBBIX U OHOMMOTrpadUUecKNX OMMCAHWN KHUT M MEPHUOAMYECKUX H3-
nanuit (http://www.ivis.ru/products/udbs.htm). Pexxum goctyma: cBo6O HBIN

— I'maBOyxCtynentsr: O0pa3oBanue u kapbepa (http://student.1gl.ru/). Pexxum nocryma:
CBOOOTHBIH.

- Enunoe oxHO pnoctyma k oOpaszoBarenbHbIM pecypcam  DenepanbHbIA  TTOpTA
(https://www.big-big.ru/besplatno/window.edu.ru.html).Pesxim gocTyma: cBOOOJHBIIA.

- basa mannaeix «Otkpbeitas 60aza 'OCTosy (https://standartgost.ru/).Pexxum moctyma:
CBOOOTHBIH.

HopmaTuBHO-ipaBoOBbIE AKTHI

1. I'paxnanckuii kogeke Poccuiickoit @enepanun ot 30.11.1994 rona N51-03. — Pexum
noctym: http://www.consultant.ru/document/cons_doc LAW 5142/

2. @enepanbHblil 3akoH «O 3amuTe npas notpedurenei» ot 07.02.1992 N 2300-1 (pex.
ot 08.12.2020). — Pesxum gocrym: http://www.consultant.ru/document/cons_doc LAW_305/

3. ®enepanbHblii 3ak0H «O06 obecrieueHUH eAUHCTBA U3MepeHui» ot 26.06.2008 N 102-
@3. — Pesxxum moctyn: http://www.consultant.ru/document/cons_doc LAW_77904/

4. ®enepanbHblil 3akoH «O0 nH(popMaIK, HHPOPMAITMOHHBIX TEXHOJIOTUSAX U O 3aIINUTE
uHpopmanum» ot 27.07.2006 N 149-D3. — Pexxum noctymn:
http://www.consultant.ru/document/cons_doc_LAW_ 61798/

7. ®oHA OLEHOYHBIX CPEICTB sl POBEICHUS IPOMEKYTOYHOM aTTeCTAMU 00YYaK0 M X-
csl 10 JMCHUILIHHE
7.1. IlepeyeHb KOMIIETEHIUI C YKa3aHHEM 3TaNoB MX ()OPMUPOBAHUS B Ipolecce
OCBOCHMsA 00Pa30BATEJIbHON NPOrPAMMBI

DopmMupyemMble KOMIETEHIIUN ‘ Bun u popma xoHTposs
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OIIK-1: [IpuMeHATh €CTECTBEHHOHAYYHBIC U
O6H.I€I/IH)K€H€pHBIC 3HaHHUA, MCTOJbl MaTE€Ma-
TUYECKOT0 aHaIM3a U MOJICTMPOBAHUS B MPO-
(heccoHaIbHON e TebHOCTH;

IIpome:KyTOUHBIH KOHTPOJb. KOHTPOJBHBIE BO-
IpoChl K 3K3aMeHy; TeKkymuil KOHTPOJIb: TECTU-
poBaHue, 3aliuTa Ja00paTOPHBIX U MPAKTHUYECKHX
paboT, BEINOJIHEHHE JJOMAIIIHETO 3a/1aHUs

OIIK-7: CiocobeH MpUMEHSATh COBPEMEHHbBIC
9KOJIOTHYHBIC U 0€30MacHbIE METOJbI PAIHO-
HAJIBHOTO MCIIOJIb30BAHUS CHIPHEBBIX M JHEP-
TEeTHYECKUX PECYpCOB B MAITUHOCTPOCHUHU.

IIpome:KyTOUHBI KOHTPOJIb. KOHTPOJIBHBIE BO-
IpOCHl K 3K3aMeHy; TeKylmuil KOHTPOJb: TECTU-
poBaHue, 3alluTa JIAOOPATOPHBIX M MPAKTHUUYECKHX
paboT, BBIMOJIHEHHUE JOMAIITHETO 3a1aHUs

7.2. Onucanue nokas3arejieil 1 KpuTepreB OLEHMBAHUA KOMIIETEHIUI HA Pa3JIMYHbIX
Tranax ux (popMupoBaHUsA, ONMCAHHUE LKA OLIEHUBAHUSA

Kpurtepun oueHMBaHMSA YCTHOIO OTBETA HA KOHTPOJIbHbIC BOIIPOCHI IK3aMeHa (1po-
MeKyTOYHBII KOHTPOob (popmupoBanns komnerenunn OIK-1, OIIK-7):

OMJAUYHO - NaH TOJHBIN, Pa3BEepHYThIM OTBET HA MOCTABJIEHHBIN BONPOC, IOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTE, JOKA3aTeIbHO PACKPHITHI OCHOBHBIE MTOJIOKEHUS Te-
MBbI; B OTBETE MPOCIEKHUBACTCS YETKAsI CTPYKTYPA, JIOTHYECKas MOCIEA0BATEIbHOCTD, OTPAXkKako-
11asi CYIIIHOCTh PAacKpbIBAEMbIX MOHATHUI, TEOpUH, SIBJICHUN. 3HaHUE 00 OOBEKTE JEMOHCTPUPY-
eTcs Ha (hOHE MOHMMAHUS €T0 B CUCTEME JaHHON HAyKH M MEXIMCUUILTUHAPHBIX cBsizel. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3BIKOM B TEPMHHAX HAyKH, MIOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh HAa YTOUYHSIOIINE BONPOCHI;

XOpouto - 1aH TIOJIHBIN, Pa3BEPHYTHIM OTBET HA MOCTABJIEHHBIN BOIPOC, TOKA3aHO YMEHUE
BBIJICJIUTh CYLIECTBEHHBIE U HECYIIECTBEHHbIE IIPU3HAKU, IPUUYUHHO-CIIEICTBEHHBIE CBS3H. OT-
BET YETKO CTPYKTYpPUPOBaH, JIOTUYEH, U3JI0)KEH B TepMUHAX HayKu. OJIHAKO JONYIIEHbl HE3HA-
YUTENbHBIE OMMUOKU WM HEOYEThl, UCIIPABICHHBIE 00YYAIOMIMMCS C IMOMOIIBIO «HABOISIINX)
BOIIPOCOB;

Y00861emeopumenbHo - 1aH HETOJIHbIM OTBET, JIOTHMKA U MOCIEA0BATEIIbHOCTD U3JI0KEHUS
UMEIOT CYIIECTBEHHbIC HapymieHus. [lomynieHsl rpyoble OMMOKN MPU ONPENeIEHUN CYIIIHOCTH
pacKpbIBa€MbIX MOHATUN, TEOPUM, SIBJICHUIA, BCIEICTBUE HEMIOHUMAHHUS OOYyYarolIUMCA UX CY-
IIIECTBEHHBIX U HECYILIECTBEHHBIX MPU3HAKOB U CBA3€i. B 0TBETE OTCYTCTBYIOT BBIBOABI. YMe-
HUE PACKPBITH KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX 3HAHUI He Toka3zaHo. PeueBoe odopmiie-
HUe TpedyeT MOoIpaBoK, KOPPEKIUH;

HeyooenemeopumenbHo - 00yJaroIuics IEMOHCTPUPYET He3HAHUE TEOPETUYECKHX OCHOB
npeaMeTa, He YMeEeT JieJlaTh apryMEHTHUPOBAaHHBIE BBIBOJIbI U MPUBOAUTH MPUMEPHI, TOKa3bIBAET
ciaboe BiaJieHue MOHOJIOTHYECKOM peubto, He BJIaJIeeT TEPMUHOJIOTHEN, TPOSABISIET OTCYTCTBHE
JIOTUYHOCTH U TIOCJIEI0BATEIbHOCTH W3JI0KEHHUS, JIeJaeT OLIMOKU, KOTOpble HE MOXET HCIpa-
BUTH, JJaXKe MPHU KOPPEKIIUU MPENOAABATENEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHUH.

Kpurepun ouneHnBaHusl BbINOJHEHUS] 3aJaHUH B TecTOBOM (opme (TeKyluMid KOH-
Tpoab popmupoBanust komnerenuii OIK-1, OIK-7):

[To nToraM BBINOJHEHUS TECTOBBIX 3a/laHU OLIEHKA MPOU3BOJUTCS MO YEThIpeXOauIbHON
mkane. [Ipu npaBUibHBIX OTBETAX Ha!

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MeHee 51% - OLIeHKa «Hey0081emeopumenbHoy.

Kpurtepun oneHuBaHusl 3alUTHI JA0OOPATOPHBIX M NMPAKTHYECKUX PadoT (TeKyLMi
KOHTPOJIb opmupoBanus komnerenuuii OIK-1, OIIK-7):

OMJIUYHO - BHITIOJIHEHBI BCE 3aJ]aHusl, O0yUJaloLUics YeTKo 1 0e3 OIMOO0K OTBETUII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

XOopouio - BBITIOJIHEHBI BCE 3a/IaHMs, O0yJaromuiicss 6e3 ¢ HeOOIbITMMHU OMMUOKaMH OTBE-
TUJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

y00671emeopumenvHo - BHITIOTHEHBI BCE 3aJjaHUsI C 3aMEUaHUSIMU, 00y4aroIUNiCcs OTBETUI
Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
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HeyooenemeopumenbHo - 00yJaroNNicCs He BHITOTHII WM BBIMOJHII HETIPABUIIBHO 33/1a-
HMYSI, OTBETUJI HA KOHTPOJIBHBIE BOIPOCHI C OIIMOKAaMH WIIM HE OTBETUII HA KOHKPETHBIE BOIIPOCHI.

KpuTepuu ouneHHBaHHS JOMANIHET0 3aaHus (TeKyUIMii KOHTPOJIb, (OPMHUPOBaHHE
komnerennuii OINK-1, OIIK-7):

omauuHo - padoTa MpeACTaBICHa B CPOK, BBINOJIHEHBI BCE Pa3zeiibl JOMAIIHETO 3a/1aHus,
oopmieHHe, CTpYKTypa U CTWIb pabOThl 00pa3LoBble; pabOoTa BHINOJIHEHA CAMOCTOSTEIBHO,
IPUCYTCTBYIOT COOCTBEHHBIE 0000IEHNUS, PEKOMEHJAIIMYA U BBIBOJBI, MIPU 3AIUTE TOMAIIHETO
3aJlaHus NaHbl IPABUJIbHBIC OTBETHI HA BCE BOIPOCHI.

Xopouto - paboTa MpelCcTaBleHa B CPOK, HEKOTOPHIE pa3ieiibl JOMAIIHETO 3aJaHHs Bbl-
IIOJIHEHBI ¢ HE3HAYUTEIbHBIMU 3aMEUaHUsIMM; B 0QOPMIIEHUH, CTPYKTYPE U CTHJIE 3a/laHUs, HET
rpyOBIX OMMOOK; 3aJaHHE BBITOJHEHO CAMOCTOSTENBHO, IPUCYTCTBYIOT COOCTBEHHBIE BBHIBOJIBI;
IIPY 3aI0UTE JOMALIHETO 3aaHus JaHbl IPABWIBHBIE OTBETHI HA BCE BOIIPOCHI € MIOMOIIBIO IIPe-
[I0/1aBaTEIIS.

YyooenemeopumenbHo — paboTa MPEICTABICHA B CPOK, MHOTHE pa3/ielibl JOMAIIHETO 3a/a-
HUS UMEIOT 3HAUMTENbHBIC 3aMeUYaHusl; B OOPMIICHHH, CTPYKTYpe M CTHIIE pabOThl ecTh HeNlo-
CTaTKH; 3aJJaHUE BBIIIOJIHEHO CAMOCTOSATEIbHO, IPUCYTCTBYIOT BBIBOJIBI; IIPH 3AILUTE JOMAIIHETO
3a/1aHKS OTBETHI JJaHbI HE HA BCE BOIIPOCHI.

HeyooenemeopumenvHo - paboTa MpeICTaBICHA [103KE YCTAHOBICHHOI'O CPOKa, 3a/laHMs B
BBIIIOJIHEHBI HE ITOJIHOCTHIO WJIM HENPABWIBHO; OTCYTCTBYIOT WJIM C/EJIaHbI HEIPABUIIbHBIE BbI-
BOJIbI U 000011eHNs; 0(hOpMIIEHUE 33aJaHMsI HE COOTBETCTBYET TPeOOBAHUAM; MpPH 3allUTE J10-
MAaIIHEro 3a/IaHKsI HE 1aHbl OTBETHI HA ITIOCTABJIECHHBIE BOIPOCHI.

7.3. TunoBble KOHTPOJIbHbIC 3aJaHHSA MJIM HHBbIC MATEPHAJbI, HEOOXOAUMBIE IS
OLlCHKW 3HAHUH, YMEeHHH, HABBIKOB M (WJHM) ONbITA [JeSITeIbHOCTH, XapaKTepU3yILIHX
Tanbl GOPpMHUPOBAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHUs 00pa30BaTeJIbHOM NPOrpaMMbl

3aganus B TecTOBOM opme (TeKyIMii KOHTPOJIb)

Texymuii KOHTPOJIb 3HAaHUN IO TEMaM Kypca MPOBOAUTCS B popMe TeCcTUpOoBaHus. TecT 1o
Ka)KJO0W TeMe COCTOUT U3 S BonpocoB. Huxke npuBesneH oAuH U3 BapuaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuasioB. @a3oBble IPEBPALLCHUSI .

1. Ha pucyHke nokasaHa 3jeMeHTapHasl siueiika KPUCTAJUIMYECKON PELIETKH.
1) npuMUTHBHOI KyOHYeCKOn

2) rpaHelIECHTPUPOBAHHOM KyOU4eCKO

3) rekcaroHaJIbHO# MIIOTHOYITAKOBAHHOM

4) 00bEeMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OmipenieneHne TBEPAOCTH 3aKaJICHHBIX CTaJel 1o MeToAy PoKBesTa mpou3BOANUTCS BIABIHBA-
HUEM B 00pa3er ...
1) anmazHoro konyca (mkana B) 3) cranpHOTO Mapuka (mkana C)
2) anmasHoro konyca (mkana C) 4) cranpHOTO IMapuKa (mkana B)
3. MHOTrOoda3HbIi CIIaB, KOMIIOHEHTHI KOTOPOTO MPAKTHYECKH HE PaCTBOPSIIOTCS B TBEPJIOM CO-
CTOSIHUM U COXPAHSIOT UHAMBHIyalbHbIE KPUCTAJUINYECKUE PELIETKH, TPEACTaBISIET COOOH ...
1) cmech 3) XMMHYECKOE COETUHEHNE
2) TBepAbIi pacTBOP 3aMeEIICHUs 4) TBepAbIil pacTBOP BHEAPEHUS
4. Ilpu yMeHBIIEHNH PACTBOPUMOCTH YTJIEpO/Ia B JKeJIe3€ C MOHIKEHNEM TeMIIepaTypbl H30bI-
TOYHBIN YTTIEPO/I BBIJIENISETCS U3 TBEPBIX PACTBOPOB B BUJIE ...
1) dpepputa 3) meMeHTHTa
2) rpadura 4) TpoocTHTa
5. llepexT kpucTaIMYECKON PEIIETKH, TPEICTaBISIONINI cOO00M Kpail «IHIIHE» MOTYyMI0CKO-
CTH, Ha3bIBAETCH ...
1) TpermHoOM 3) nuciokarmei
2) neheKTOM yIakOBKU 4) nBOMHUKOM

Jdomamnee 3aganue (TeKyui KOHTPOJIb)
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JlomanHee 3ajaHue TO JUCHUIUIHMHE MPEICTaBIsAeT cO00i MBe pacdeTHble paboThl. [Ipe-
MoJiaBaTesieM KaKIOMy 00ydYaromieMmycsi BbIJAeTCsl BapuaHT WHIUBUAYAIbHOIO 3aJaHusl, KOTO-
PBIN COACPKUT UCXOHBIC JaHHBIE. AJITOPUTM BBITIOJHEHUS JOMAITHEH pabOTHI MPOIMKCAH B Me-
TOJIUYECKUX YKA3aHUSIX.

Ipumep ¢ppacmenma oomauwinezo 3a0anus meme «Pacuem pexcumos pe3anus npu moKapHou
oopabomxey BAPUAHT Ne3

1.1. I]eny. OCBOUTH METOJIMKY U BBIIIOJIHUTH PACYCT ONTUMAIIBHOTO PEXKUMA pe3aHus st
TOKapHOH 00pabOTKH 3arOTOBKH.

1.2. Ucxoonvie Oannvie:

CgoiicTBa Pasmepst Pasmep
Marepuaia 3arOTOBKH JeTanu LlepoxoBa-
Ob6pabaTrIBa- CocrosHne
N IIpenen npouno-| Teepa- |Toxaphas TOCTH 00Opa-
Ne | emblit mate- IIOBEPXHO- N
an CTH TIpH PacTs- ocTb - |omepatus| | o Juna JnunHa | GaTeiBaeMOit
pH JKEHUU HB, MIla | (mpun.3) TOBKI Huametp| I3, mm [Tuametp | ld, MM | TOBepXHOCTH
o, MIla (xrc /Mm?) D, MM d, MM Ra,Mxm
Crais 45 2246
3 |I'OCT 1050- 598 (229) TO=1 MPOKaT 40 150 37 90 12,5
74
nlod,/ muw/
/ 2nabroe dbuxenve
( Q| |
| v A Puc. 1 — Dcku3 31eMeHTOB pexxuma pe3aHust
N npu 00TaunBaHUH
- &
| S
“\‘ it/ 00]
dbuxerue nodaqy

B kauecTBe 3aroTOBKHM HCIIOJNIB3yeM MPOKAT, BCIEACTBUE JTOTO IOBEPXHOCTb
3aroToBku npuHuMaeM 0e3 kopku. lllepoxoBaTtoctu mnoBepxHocTH Aeranu Rg= 12,5

BBITOJIHSIO YEPHOBOE TOUYCHHE.
2. Ilopsaoox nposedenus pacuemos
2.1. Beibop cnocoba ycmanosKu 3a20mo6Ku Ha CMaHKe
3aroToBKa JOJKHA 3aKPEIUIATHCS B TPEXKYJIAUKOBBIN MATPOH, T.K. JUIMHA 00pabOTKU He
npeBblmaer 4erelpex auaMeTpoB (I4d< 4dd,90mm <148MM) M JOuaMeTp JeTaad MEHbIle

nuametpa o0paboTku Han cranuHo (d <ddcp,37MM < 250mm) [1, mpui.2].

2.2. Bvibop mooenu cmanka 07151 06pabomku 3a20moeKu

Mogens craHka BbIOMpaeM IO TEXHHYECKUM Xapakrepuctukam [1, mpuin.2] B
COOTBETCTBUU ¢ radaputamu 3arotoBku (40 MM u 150 Mm), ciocoOoM ee yCTaHOBKH U TUIIOM
npou3BojacTBa. Ilpu ycTaHOBKE 3aroTOBKM B TPEXKYJIAUKOBBI MaTPOH YYUTHIBAEM
HanOObIIMI TuaMeTp 00padoTku Hax craHuHOU (dep=400 mm). [Tpu

VYcTaHOBKE 3aroTOBKM B IIEHTpaxX YYMTHIBA€M HaumOONbLIMK aAuaMeTp oOpabOTKU Haj
cynnoptoM (dep= 220 Mm) U paccrosiuue Mexay uentpamu (Ip= 1000 mm). Ilpu o6paboTke
3aroTOBOK B BHJI€ MIPYTKOB JUTMHOM OoJiee pacCTOSHUS MEXAY IIEHTpaMU MPH BBIOOPE MOIEIH
CTaHKa YYUTHIBAIO HAMOONBIIMK Auamerp npytka B mmuHaene (dppg= 45 mm). CpaBHHBas
rabapuTHBIE pa3Mephl ¢ TEXHUYECKHMH XapaKTEPUCTHKAMH TOKAPHO-BHHTOPE3HBIX CTAaHKOB,
IIPUMEHSIEM CTaHOK MoJenbio 1 K62.

2.3. Bvibop pezya

Bri6op BBINIONHSEM B 3aBHCHMOCTH OT BUAa TokapHO# omepauuu (TO=1), xecTkocTH
cucreMbl CITU]] (HexxecTkas cuctema), mozenu ctanka (1K62), oopadaTeiBaeMoro marepuaia
(Cranp 45 TOCT 1050-74) u cocTosiHUS TOBEPXHOCTH 3arOTOBKH (IIPOKAT).
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Bribop THma pesna BBINOJHSEM B 3aBUCHMOCTH OT BHAA TOKapHOH omepanuu
(ITpunoxenune 3). OCHOBHBIE THUIIBI TOKAPHBIX PE3LOB, OCHALICHHBIX TBEPAOCIIABHBIMU
MJIaCTUHAMU, TpUBEACHBI B pui.4,[1].

Br160op BBICOTHI pe3lia BBIMOJIHSIEM B 3aBUCHUMOCTH OT MOJIEIM CTaHKa, HA KOTOPOM
BBINIOJIHSICTCST 00paboTka. Bricota pe3ma H nomkHa OBITH paBHA PACCTOSHHUIO OT JIMHUHU
IIEHTPOB JI0 OMOPHOM MOBEPXHOCTH pesnenepxkarens h (25 = 25) [1, npun.2]. [llupuna pesna
JUIs ToBbIeHUs xkecTkocTd cuctembl CIINJ] mpuHuMaeM HauOONBIIYIO CTaHAAPTHYIO IS
BbIOpaHHOW BBICOTHI. BbUleT pacTouHBIX pe3noB (L) BbIOMpaeM B 3aBHUCHUMOCTH OT JJIMHBI
pacraumnBanus (L>1g,140>90).

BeiOOp Mapku TBEpHOro CIUlaBa BBINOJHSIK B 3aBUCHMOCTH OT Marepuaa
oOpabaTbiBacMOi 3aroToBKM U xapakrepa oopadorku (T14K8) mo mpu.[1].

~
I

Puc. 2 — Pesern; TokapHbIi IPOXOAHOM,
7=l OTOTHYTBIH C IJIACTUHKAMH U3 TBEPAOTO
crutaBa (TOCT18877-73)

Ceuenue BenuuuHa OCHOBHBIX YIJIOB, rpaj

O6o3HaueHne pesna L.vm m,MM a,MM
HXB MM 4 ?1 y @ A

2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpeodenenue enybunvl pe3anus

['myOuny pe3aHusi pacCUMTHIBAEM B 3aBUCUMOCTH OT IMIPUIIyCKa Ha 00paboTKy
3aroToBkH. [Ipu yepHOBON 00pabOTKE MPUITYCK CHUMAETCS 3a oauH mpoxon. [Ipu stom st
BCEX TOKApHBIX OMepaluii, KpoMe MOAPE3KH TOPLIOB, MIyOMHA PE3aHHsl PACCUMUTHIBACTCS IO

dbopmyre:

rae,D—nuameTp 3aroTOBKH, MM;
d— nuameTp JeTanu, MM.
40-37
2

2.5. Onpeoenenue nooauu

Breibupaem Benuunny mnogaun S= 0,4-0,5MM/00 B 3aBUCHMOCTH OT BUOa 0OpabOTKH
(uepHoBoe ToueHue), matepuana 3arotoBku (Cramp 45 T'OCT 1050-74), ceuenus pesua
(25x20Mmm), muametpa aetanu (37 Mm) u tiayounst pesanus (1,5mm) [1,mpui.7].

BriOpanHyr0 BeHUYUHY MMOAAYM TIPOBEPSIEM 10 TEXHUYSCKUM XapaKTEPUCTHKAM CTaHKa
[1, mpun.2]. Ilpn 3HaYeHHSIX MPOMOIBHON MOAAYM Syp BBIOMpacM OniKaiilllee MCHbLICE

t =15mm

3nauenue 0,47MM/00.
2.6. Onpedenenue ckopocmu pe3anus

CxopocTh pe3anus mpy ToueHuu s ctankoB 0e3 UITY onpenensiercs mo popmyie:

Cv

v=— YV
TM.tXv .gYv

Ky - Kny - Kyy - K(pv ’ Kgolv Ky Koy,
M/CEK,
rze, t — rimyouHa pezaHusi, Mu;
S — mozxaua, Mm/00;
Cv — ko3¢ unment, 2aBHoAIIUI OT MOAAYN U MaTepHalia 3arOTOBKHU; JUIs YTIIEPOAUCTBIX
Y JIETUPOBAHHBIX CTaJed NpPHU TOYEHUHU PE3LaMHU C IJIACTUHKAMH U3 TBepaoro cruiaBa T15K6

Cv=420 npu S<0,30 mm/00,
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YV — moKa3areib CTENEHH, 3aBUCSIIUI OT MaTepualia 3arOTOBKU U MOJA4YH: Ul CTaJei
yv=0,20 mpu S<0,30 Mmm/00,
M, XV — MOKa3aTelu CTENEHH, 3aBHCALINE OT BUAAa OOpaOOTKM: MPH TOYECHUH H
pacraunBanuu m=0,20, xv=0,15;
Kmv —xo3¢ddunuent, 3aBucsmmii 0T KayecTBa 00OpabaThIBAEMOr0 MaTepuana: Jis
YTJIEPOJIUCTHIX | JIETUPOBAaHHBIX cTasie Kmv=735/0B, 735/980= 0,75
Knv —xoadunmenT, yauThIBaromuii COCTOSIHUE MOBEPXHOCTH 3aroToBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,
Kuv —koapummenT, yyuThIBaIONKA MapKy TBEpIOCIUIaBHOHN miactuHKu: Kuv=1 mis
T15K6 u BK6,
Kov — ko3 punmenT, yanThIBalOUINi BEIMUUHY TIABHOTO yIiia B IuiaHe y pesua: Kov
=1 npu @=45°
Kelv — k03pOUIHMEHT yYUTHIBAIONINI BETMYMHY BCIOMOTATEIbHOIO yria B IUIaHE Y
pesna: Kolv=0,87 npu ¢l =45°;
Krv — xoaddurment, yaursiBaromuii paguyc npu Bepimae pesua: , Krv=0,94 npu r=1,0
MM
Kov- ko3¢dduiment, yuutsiBarommii BuJ 0OpaOOTKU: MpPHU JPYTUX BHIAX TOKAPHOU
ob6pabotku Kov=1.
350
V= §0°% 1505 0,477 -4,08-1-1-1-0,87-0,97 -1=521m/ mun
[Tocne ompeneneHus: CKOPOCTU pe3aHMsl PACCUUTBHIBAETCS YacTOTA BPAIEHUS LITHHEISA
o popmyie
1000 -v
n=——
z-D
IZle, V — CKOPOCTb pe3aHusl, M/MUH;
T — MaTeMaThH4eckas ocTosHuas, w = 3,14;
D — nunametp 3aroToBKH, MM.
n= 1000 -521 _ 4148 06 | mun
3.14-40
HaiineHHyro 4acToTy BpallleHus IIIOUHJENS MpOBepsSeM IO  TEXHUYECKUM
XapakTepucThKaMm cTaHka [1, mpui.2]. Takoi 4acTOTHI BpamieHHs MIMAHAETS y CTaHKa HeT,
noaToMy Oepem OimKaiilee MeHbIIEE 3HAICHUE M3 TEXHUYECKHX XapakTepucTuk (ngy=2000).

[To ckOppeKTHPOBAHHOI YacTOTE BpallleHUs IOJICUUTHIBAEM (PaKTHUECKYIO CKOPOCTh pPe3aHus,
KOTOpasi BO3MOKHA IIpU paboTe Ha BEIOPAaHHOM CTaHKE:

v :ﬂ-D-n :3,14-40-2000

? 1000 1000

2.7. Ilposepka pesicuma pe3anus no MOWHOCMU CMAHKA

[Tocne BbIOOpa pexxnMa pe3aHHsl MPOBOIAMM IMPOBEPKY HA JTOCTATOYHOCTh MOIIHOCTH
JIEKTPOABMraTenss CTaHka. [l 3Toro B 3aBHCUMOCTH OT IMPOYHOCTH OOpabaTHIBAEMOIO
Marepuana 3aroToBku oz=598 MIla, rmyOunsl pesanns t =1,5MM, BenmuuuHBI nojaun S =

=251, M/MHH

0,47 u ckopocty pesanust vV = 521M/MUH Haxoxy HeoOXoaumyto MouHocts NH=4,1kBr,
HE00XO0IMMYIO JJIsl pe3aHusl IIpU BIOpaHHOM pexxume 1o npuit. 10.

HalineHHyr0 MOIIHOCTh CpPAaBHUBAK C MOIIMHOCTBIO HA WINUHAENIE CTaHKA, KOTOPYIO
OIIPENENSIOT o hopMyIIe:

Ny = Nyg ‘n.xBr

rae, Nz — MOIIHOCTD ABUTaTelNs CTAaHKA;

n — KII/J] cranka.

Nir=10-0,8=8xBt

ITpu sToM BBIMONHAETCA yenoBue N <N ,(4,1<8)
Bonpocs! k 1adopaTtopHbIM padoTaM, Ha npuMepe J1ad0paTopHoi padoTel «MeToabI

HU3MepPEeHHs TBEPAOCTH» (TeKYIIHMii KOHTPOJIb)
17
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1. JlaiiTe onpeneneHne MOHATHIO TBEPAOCTh. BriOepuTe METO bl M3MEPEHUs TBEPIOCTH
koBkoro uyryna KU40-5. O6ocHnyiite BbIOOD.

2. JlaiiTe onpeaeneHne MOHATHIO TBEPAOCTb. BriOepuTe MeTO 16l U3MEPEHUS TBEPAOCTH,
3akajieHHoU ctanu 651", O6ocHyiTe BHIOOD.

3. JlaiiTe onpenenenne MOHATHIO TBEPIOCTh. BriOepuTe METOABI M3MEPEHHS TBEPIOCTH
neMentoBanHou crainu 18XI'T. O6ocHyiiTe BBIOOD.

4. laiiTe onpesiesieHHe MOHATUIO TBEPAOCTh. BbiOepuTe MeTO bl H3MEPEHUS TBEPAOCTH
MMOBEPXHOCTH CTAJIBHOTO Bajia YIIPOUYHEHHOM IIJIACTHYECKOH nedopmanueir. OG0CHYHTE BHIOOP.

5. JlaiiTe onpenenenue MOHATHIO TBEPIOCTh. BriOepuTe METOAB! H3MEPEHHS YIPOUYHEHHO-
ro TepMUYECKOr 00paboTKO# amromMuHueBoro criaBa B95. O6ochHyiiTe BBIOOD.

6. JlaiiTe onpenenenne MOHATHIO TBEPIOCTh. BriOepuTe METO b M3MEPEHUS YIPOUHEHHON
TepMudeckoi o0padboTkoit Opon3sl bpAXKH10-4-4. OGocHyiiTe BHIOOD.

KoHTpoabHbIe BONPOCHI U 32/1a4H K IK3aMeHY (IIPOMeKYTOYHbI KOHTPOJIb)

[TpomesxyTouHas arTecTanus 10 AUCHUILUIMHE COIIACHO y4eOHOMY IIaHy IPOBOJUTCS B
dopme sK3aMeHa. DK3aMEHALMOHHBIM OMIIET BKIIIOYAET B ce0s IBa BOIIPOCA U3 TEOPETUIECKOM
4yacTu Kypca U 3afaHue. [lepeueHb KOHTPOJIbHBIX BOIIPOCOB U PUMEPHBIE 3a/1aHUs SK3aMeHalU-
OHHOTI'0 OMJIeTa IPUBEJCHBI HUXKE.

KoHTpoJibHbIE BOPOCHI
1. OcHosbl cmpoenus u c60UCmea Memanios

1. XapakTepHble PU3HAKU arperaTHbIX COCTOSHUI BerecTBa. OCHOBHBIE THITbI KPUCTAILIU-
yeckux peuterok. [lomumopdusm. Aunzorponust. Tekcrypa meraiia. Kiaccugukarys MeTaios.

2. JleheKxTbl CTPOEHHUS KPUCTAJUTMUECKUX Tel. TodYeUHble, TMHENHHbIE (UCIOKALK) U TTOBEPX-
HOCTHBIE JieheKThl. [IoTHOCTh Auciokarwii. BiusHue TemmepaTypsl Ha IIOTHOCTH 1€(EKTOB.

3. BnusiHus neeKToB KpUCTAJUIMYECKOM pelIeTKH Ha IPOYHOCTh MeTa/uloB. ['paduk 3aBu-
CUMOCTb [TPOYHOCTH OT IUNIOTHOCTHU JAE(PEKTOB

4. Haxkuner, Bo3BpaT (OTJbIX, TOJUTOHU3ALINSA) U PEKPUCTAIUIN3ALUS.

5. Onucars npouecc KpucTauIn3auuu. JJenapruTHas JIMKBariusl.

6. CBoiicTBa MeTayIoB ¢ NpuMepamMu. Mexanudeckue cBoicTBa MeTayuioB. OCHOBHBIE 10-
Ka3aTeJ IPOYHOCTH M TUIACTUYHOCTH, BBISIBIISIEMbIC TP CTATUYECKHUX MCTIBITaHUAX. J{narpamma
pacTsKEeHHUs.

7. TBepaoctb. MeTo bl M3MEpEHUs TBEPAOCTU U obsacTu ux npuMmeHenus. [Ipusectu
NPUHIUIHATIBHBIE CXEeMbl U3MEPEHHSI TBEPIOCTH.

8. JluHaMHuYecKre UCTIBITAHNSI METAJNIOB U UCTIBITAHUS TIPY TIEPEMEHHBIX HArpy3Kax.
[TpuHIMNMAIbHBIE CXeMBI. Y AapHas BA3KOCTh, YCTAJIOCTh, MIPeJIesl BBIHOCIUBOCTH.

9. CrutaB. OxapakTepru30BaTh OCHOBHBIE THIIBI CIIJIABOB

10. lnarpamma coctostHUsA. MeToInKa OCTPOSHUS AUArpaMM COCTOSIHHSL Ha IpUMepe
cruiaa Pb-Sb. TIpaBuio otpeskos.

11. lnarpaMMBbl COCTOSIHUS CIJIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEPJIOM COCTOSIHUU Hepac-
TBOPHUMBI, 00pa3ylOT MEXaHUYECKNE CMECH CBOMX MPAKTUYECKH YUCTHIX 3€peH (Hanpumep, Pb-
Sh, Sn-Zn). JIukBauus. Cxembl cTpykTyp. Pa3oBbie MpeBpalleHus B cucteme Sn-Zn.

12. lnarpaMmma COCTOSTHUS CIIIaBa, KOMIIOHEHTHI KOTOPOTO HEOTPAaHHYEHHO PACTBOPHMEI
apyr B napyre (Hanpumep, Cu-Ni). ®a3zoBsie npeBpamieHus B cucreme Cu-Ni. JIukpaius B cu-
creme Cu-Ni

13. [lnarpamma coCTOSIHUSA CIUIaBa, KOMIIOHEHTHI KOTOPOTo 00pa3ytoT yCTOMYMBOE XUMU-
Yyeckoe coenuHeHue (Hanmpumep, Mg-Ca).

14. lnarpamma COCTOSTHUS CIUIABOB U3 IByX KOMIIOHEHTOB OI'PaHHUYEHO PACTBOPHUMBIX B
TBepAoM coctosinnu (Hanpumep, Cu-Ag, Al-Cu). ®a3zossie npeBpaiierus B cucteme Cu-Ag.
CXeMBI CTPYKTYD.

15. Inarpamma Fe-FesC. Trepabie dasbl cuctemsr Fe-FesC. dazoBrie mpeBpalieHus B
cruaBax Fe-FesC. IlpunHnunuanbHble cXeMbl MUKPOCTPYKTYP JK€J1€30yTIePOJUCThIX CIIABOB.

2. Ochogbl mepmuyeckol 06pabomku U NO8EPXHOCMHO20 YNPOUHEHUS
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1. Tepmuueckast o6paboTka. OcHOBHBIE TapaMeTpsl pexkuma TO. O6menpuHsaTsie 0003Ha-
YEeHHUs Ha JuarpaMme cocTosiHus. [lepeuncnuTs 1 1aTh onpeaeeHusl OCHOBHBIM BUAAM TEPMHU-
4ecKoil 00paboTKu

2. Cranuu pacnaja aycreHuTa. JluarpamMmma TepMOKMHETHYECKOIO pacraja ayCTeHUTa U
npeBpalleHui aycrenura. [lpeBpalenns aycTeHnTa Ipy pa3IMuHbIX CKOPOCTSIX OXJIaKIEHUS.

3. Ocobennoctu nuddy3snonHoro, 6e3a1ub Hy3MOHHOTO U CMEIIAHHOTO TIPEBPAIICHHS
AyCTEHHTA MPHU PA3IMYHBIX CKOPOCTSX OXJaxaeHus. CTPYKTYypbl, 00pa3yromuecs Mpy pa3iny-
HBIX CKOPOCTSIX OXJIQXKJICHHUS.

4. MapteHcuTHOE npeBpallieHue. 3akaika. Kpuruueckas CKOpOCTh 3aKajKu. 3aKajluBae-
MocTs. [IpokanuBaemMocTs. BiusHue copepikanus yriepojia B CTajlgX Ha TBEPAOCTh MAPTEHCUTA.

5. IlepeynciuTh OCHOBHBIC BHJIBI TEPMUYECKON 00pabOTKH cTasieil. 3aKkaika U €€ BHIBI.
O06paboTka X0J0/J0M, €€ Ha3HAuUEHUE U 00JIaCTh IPUMEHEHMS.

6. OcHOBHBIE BHJIBI TEPMUYECKOI 00paboTku. OTHyCK, ero Bubl. HazHaueHne Kaxaoro
BUJA OTITyCKa.

7. OcHOBHBIE BHJIBI TEPMUYECKOI 00paboTku. OTkur. Buasl oTKHUra 1 nX Ha3HA4YCHUE.
Hopmanu3zanus, ee uemnm.

8. Xumuko-repmudeckas o0padorka cramu. [Iporeccsr XTO. @akTopsl, BIUSIONINE HA
b dy3uto Mpu XUMUKO-TepMUIECKOr 00paboTke

9. Llementauus cranu. Tepmuyeckas o00pab0OTKa IIEMEHTOBAHHBIX CTaJIEH.

10. A3oTrpoBaHME U HUTPOLIEMEHTALIHS CTAJIH.

11. IloBepxHOCTHasI 3aKajiKa CTaJIH.

3. Koncmpyxkyuonnvie memanivl U Cniagol

1. Knaccudukamus yriaepoaucTeix ctaneil. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTaJIbHbBIX YIJIEPOAMCTBIX CTAIEH.

2. BnusiHue yriiepojia Ha CBOMCTBA CTajiel. YTJIEpOIUCThIE CTAIM OOBIKHOBEHHOIO Kaye-
CTBa, yIJIEPOAMCThIE KOHCTPYKLIMOHHBIE KaYeCTBEHHbIE CTAIM, aBTOMATHbIE CTaJI — MapKUPOBKa
U 00JIaCTH IPUMEHEHHS.

3. JlerupoBanue craneii, BnusHue gerupyromux snementos (Cr, Ni, Si, Mn, Co, Al V, W u
T.J.) Ha CBOMCTBA cTajeil. MapkupoBKa U Kilaccu(puKanus JerupOBaHHBIX CTAJICH.

4. IleMeHTyeMbIE U yIIydlllaeMble JETUPOBaHHbIE CTaIU. KOppO3MOHHOCTOMKNE JIErnpo-
BaHHbIE CTaJIH.

5. JlerupoBanHbIe cTaiau ¢ 0cOOBIMU CBOHCTBaMHU. [IpyKUHHBIE M IAPUKOTOAIIUITHUKO-
BbIE CTaJIH.

6. bernble, oTOENICHHBIE U Cepble UYT'YHBI, UX CTPYKTypa. MapKUpOBKa CepbIX YyTI'YHOB.

7. MapkupoBka uyyryHoB. O0s1acTi IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. XKapocroiikue u xapornpouHsie cTaind. CriocoObl MOBBIIIEHHUS )KapOIPOYHOCTH CTaJEH.

9. I'pynrbl HHCTPYMEHTAIBHBIX MaTepPHAJIOB. YTIIEPOJANCTHIE U JISTUPOBAHHBIE HHCTPY-
MEHTAJIBHBIE CTAJIM UX MapKUPOBKA, JOCTOMHCTBA U HEOCTATKU

10. I'pynmsl HHCTPYMEHTAIBHBIX MaTEpPHAIOB. BeICTpOpeKyIas cTalb U TBEPAbIC CIUIABEI
MX MapKHPOBKA, TOCTOMHCTBA U HEJJOCTATKH.

11. UsHococtoiikocTs. [lyTy noBbIIeHNsT H3HOCOCTOMKOCTH. I'pyInbl H3HOCOCTOMKHUX
cTajiei.

12. N3Ho0cocToiikue cranu: ctaib ['andunbaa, KaBUTATMOHHO-CTOWKNE CTaIH, TPaQHUTH3H-
POBaHHBIE CTAJIH, INAPUKONIOAIINITHUKOBBIE CTAIIH.

13. MapkupoBKa JTUTEHHBIX U 1eHOpMUPYEMBIX JIaTyHEH, 00JacTH IpUMeHeHus. Bimsiaue
coJiepKaHus IIMHKA Ha (a30BbIi COCTaB U MEXaHUYECKHE CBOMCTBA JIaTyHEH.

14. MapkupoBKa JTUTEHHBIX U JepOopMUPYEMBIX OPOH3, 00JIaCTH MPUMEHEHHUS.

15. lnarpamma «Al-nerupyromuii anemenT». JlehopMupyembie aTroMUHUEBbIE CIUIABbI, HE
yIPOYHsSEMbIE TepMUUECKON 00paboTKOI, MapKUPOBKa, 00JIACTH MPUMEHEHUS, IPUMEPBI.

16. Inarpamma «Al-nerupyromuii anemenT». JledhopMupyemble aTtoMUHUEBbIE CIUIABBI,
yIPOYHsSEMbIE TEPMUUECKON 00pabOoTKOI, MapKHUpOBKa, 00JaCTH MPUMEHEHUS, IPUMEPBI.
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17. narpamma «Al-nerupyromuii 3neMenT». JInTeinble alfoMUHNEBbIE CIIaBbl, MAPKHU-
POBKa, 00JIaCTH MPUMEHEHUS, TPUMEPBHI.

4. Hememannuueckue u KOMNO3UYUOHHbIE MAMEPUATb

1. Knaccudukanus HeMeTaJUTMUeCKUX MaTepUalioB MO MPoUcXoxaeHunio. CTpykTypa u
cBoiicTBa nmonuMepoB. Kinaccuduxanus noamumepos 1o popMe MaKpOMOJIEKYIIbI, IO MOJIIPHOCTH,
1o (pa3oBOMY COCTOSIHHIO, 10 MOBEJCHUIO MPU HArpEeBaHUU.

2. ITonyuyenue mnactmacce. [Honmumepusanust. [lonukonnencanus Ha3Hadenue u MexaHu3m
neiictBus 106aBok. [1macTmacchbl ¢ HaMOIHUTEISIMH.

3. TepmorutacTHUHBIE U TEPMOPEAKTUBHBIC TUIACTMACCHI, IPUMEPHI U 00JIACTH MTPHUMEHe-
HUSL.

4. IlonyyeHue pe3uH, UX CTPYKTypa M CBOMCTBA. BUIbI KaydyKOB, X CIIOCOOBI IOITy4EHUS
1 00J1acTH MPUMEHEHUSI.

5. V3ompeHoBsId, OyTaAMeHOBBIN, KPEMHUMOPTraHMYECKUH KayqyKy ¥ Pe3UHbI, H3TOTABIIH-
BAaE€MbIE€ U3 3THUX Kay4yKOB.

6. IIpouecc ByiKaHHM3aU1, OCHOBHBIEC BYyJIKaHU3aTOPbl. OCHOBHBIE JOOABKU B PE3UHBI U
UX Ha3HAYCHUE.

7. CTexJ10, €ro CTpOCHHUE, CBOMCTBA M CIIOCOOBI MOTy4deHust. Busibl cTexos u ux o0iaactu
MIPUMEHEHUs

8. KoMno3uunoHHbli MaTeprai U ero KOMIOHEHThl CriocoObl OTYyYEHHS] KOMIIO3UTOB.

9. KoMno3uimonHsle MaTepuaibl ¢ HyJIb-MEPHBIMU HAIIOJIHUTEIISIMH, C OTHOMEPHBIMU
HAIOJHUTENIIMU U C IByXMEPHBIMU HanoJHUTEIAMU. CrieUeHHBINH aTFOMUHUEBBIN TOPOILIOK.

10. KoMmo3unroHHbIE MaTepUalibl HA HEMETAIIIMYECKON OCHOBE. CTEKIOBOJIOKHUTHI. YT-
JI€BOJIOKHUTBL. bopoBoIOKHNTEL. OpraHoBoOKHUTHL. Kepamuueckne KOMIO3UIIMOHHbBIE MaTEepH-
aJbl.

5. OcHo8bl mexHon02UU KOHCMPYKYUOHHBIX MAMEPUATIO8
5.1 OcHogvl 1umetino2o npou3eo00cmed

1. Jluteiinbie cBocTBa CIUIaBOB. OCHOBHBIC JTUTEHHBIC CILIABHI.

2. TexHonmorus MOMy4eHUs OTIMBKU B IIECUAHO-TIIMHUCTOMN (hopme (JTUThEe B pa3oBbie Gop-
MBI), cXeéMa, ocHacTKa. ®OpMOBOYHbBIE U CTEP>)KHEBBIE CMECH.

3. TexHonOrMs NOIY4YEHUS OTIIMBOK B 00OJIOYKOBBIX (hopMax.

4. TexHOJOTHS MOTYYEHHS OTIIMBOM METOJIOM JIUThS 1O BBIMJIABISIEMBIM MOJIETISIM.

5. TexHOOrHs TUThS KOKUJIIb.

6. 3roToBieHne OTIUBOK IEHTPOOESIKHBIM CITOCOOOM.

5.2 Ocnosbl 06pabomku memannog oasieHuem

1. [Tousatue OM/I. ®@akropsl, Bausitomue Ha OM/I.

2. OcHoBHble 3akoHOMepHOCTH OM/I 11 06;1aCTH UX TPUMEHEHHS.

3. Xapakrepuctuku nepopmanuu. Biusaue OMJ] Ha CTpyKTypy M CBOWCTBa METAJLIOB.
[TonsiTvst aHU30TpOINUS, TEKCTYpa METAJIA, HAKJIET U PEKPUCTAUIN3ALIMSL.

4. HarpeB meramna nepeq OM/I. Knaccudukanus nporeccoB 00pabOTKU JTaBICHHEM T10
cxemawm, Temreparype Ae(opMupoBaHUs U IO HA3HAUEHHIO.

5. Ilpokatka ¥ ee OCHOBHBIE CIOCOOBI (MPUBECTH cXeMbl). Buasl npodumneit copToBoro
npokata. biaromsl 1 cs0bI1.

6. KoBka. CymHocTb nporiecca 1 ero OTJIM4Ke OT IpeccoBaHusl. JloCTOMHCTBA U HEIOCTATKH.

7. Onepanuu cBOOOJHOM KOBKM: OCaJIka M €€ Pa3HOBHJIHOCTH, MPOIIUBKA, KOBKA B MOJ-
KJIQJHBIX ITaMIax - MPUBECTH CXEMBbI U IEPEUUCIUTH TPOAYKIIHIO.

8. Pa3HOBUIHOCTH MPOTSIKKU - MPUBECTU CXEMbI M MEPEYUCIUTh Mpoaykiuio. O6opyno-
BaHUe JJIsl KOBKH U €ro Ha3HaueHUe.

9. IIpeccoBanue. CymHOCTh MpoLiecca M €ro OTINYUTENbHbIE 0COOCHHOCTH. CXEMBI MPSIMO-
ro u obparHoro npeccoBanus. [Iponykius npeccoBanus. JJocTOMHCTBA U HEAOCTATKA METO/A.

10. Bonouenue. CynHocTh, cxema, 0COOCHHOCTH U MPOJIYKIIMA ITpoliecca.

11. O0bemHas mTamMmnoBka, ee CymHOCTh. OTIn4uMs O0ObEMHOM IITAMIOBKH OT KOBKH.
ITpuBecTH cXeMbI IITAMIIOBKH B OTKPBITBIX M 3aKpbITHIX ITamnax. [IpeumymiecTBa u Hegocrat-
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KU 00BEMHOM ITAMIIOBKH IE€pe]] KOBKOM.

12. ®opmoobpasyromue U pa3IeauTeNbHbIC ONepaIllid XOJIOJHOW JTHUCTOBOM IITAMIIOBKH.
IIpuBectu onpeneneHus U PaCKpbITh CYTh ITUX ONEPALU.

13. Pa3HOBHIHOCTH XOJI0THOM 00beMHOM mTaMnoBKH. [IpuBecTH cxeMbl.

5.3 OcHosbl mexHono2uu c6apoyHoO20 NPOU3BOOCMEA

1. Capka. TepMuueckne, MEXaHUYECKUE U TEPMOMEXAHUYECKUE METOJIbI cBapku. Jlocro-
MHCTBA U HEJIOCTATKHU CBapKH IIABJICHUEM U JaBJICHUEM. XHMHU3M U MEXaHU3M IIPOLIECCOB CBap-
KH.

2. JlocToMHCTBa U HEIOCTATKU CBAapHBIX coeauHeHui. [lapaMeTpsl, peryiupyromnme mnpo-
1[eCC CBApKH. THIl CBAPHOTO COETMHEHUS

3. McTouHuKH TOKa JJIsl 3JEKTPOIYroBoil cBapku. Pydnas nyroBas cBapka. KoHcTpykums
anextponaa 1 PIIC. Bei6op anekrpona.

4. DNEeKTpPOKOHTAKTHAasI CBapKa, €€ CYIIHOCTb W BHUbI (IIPUBECTU TpU cXeMbl). Perynupy-
IOLLIKE [TapaMeTpPbl ITOU CBapKH.

5. Crpoenue razosoro miameHu. ['azoBas cBapka. Mcronb3yeMble ra3bl U CBapOYHbIE Ma-
Tepualbl, 000pyaoBaHue. Y CTPOMCTBO Ia30CBAPOYHOM FOPEIIKH.

6. TexHoyIOTHS ITpoIIecca ra30BOi pe3KH. Y CTPOKCTBO ra30BOTO pe3aKa.

7. Ilna3mMeHHas cBapka. Y CTPOMCTBO MIa3MEHHOM TOpeIKU (I1a3MOTPOHA).

8. IlonmyaBTomMaTHueckas U aBTOMaTHuYecKas Jyrosas cBapka 1oj cioem ¢aroca. Jlyrosas
cBapka B aTMoc(epe 3allUTHBIX ra3ax.

9. DnexTponuiakoBas cBapkKa.

10. CBapka jaBieHuEM (XOJIOIHAS CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CrenasibHbIe TEPMUYECKHE TTPOLIECCHI: HAIlJIaBKa, HAMbIJICHUE, TTalKa.

14. Texnonoruueckast 1 pu3uveckas CBApUBaeMOCTh. BinsHue Jerupyommux 3JIeMEHTOB U
npumMeceil Ha cBapuBaeMocTh. [loapasienenue craneil Ha YeThIpe IPYyNIbl CBAPUBAEMOCTH.

5.4 Obpabomxa memannos pezanuem

1. Kinaccudukanus MeTamiopexylnx CTaHKOB 110 METOAY 00pabOTKH, IO YHHUBEPCAIBHO-
CTH, 110 CTETIEHU TOYHOCTH.

2. PexxuMbl pe3aHus ¥ HIepOXOBATOCTh MOBEPXHOCTU. BiusHue pexnuMoB pe3aHus Ha Iiie-
poxoBaTocTh. OCHOBHBIE ONE€palii TOYECHUS (IPUBECTH CXEMBI).

3. Tunbl TOKapHBIX PE3LIOB MO TEXHOJIOTMYECKOMY Ha3HAYEHHUIO M ONEpalliyd UMM BBIIOJI-
HsIEMBIE (CXEMBI).

4. DeMeHThl TOKApHOTO MPOXOJAHOT0 pe3iia. [IpuBecTu cxeMy 371eMEHTOB PEKUMOB pe3a-
HUS JIJIs1 OCHOBHBIX Ollepanuii TOUeHUs. Buabl cTpyKKu.

5. CBepreHue, 3eHKepOBaHHE, pa3BEPThIBAHUE (CXEMBbI). DIEMEHThI PEKUMOB PE3aHUsI.

6. IIporsaruBanue. CxeMbl 00OpabOTKH 3aroTOBOK Ha MPOTSDKHBIX CTaHKAX C 3JIE€MEHTaMHU
PEXMMOB pe3aHusl.

7. ®dpezepoBanue. Cxembl 00pabOTKM 3aroTOBOK Ha (Ppe3epHBbIX CTAHKaX C 3JIeMEHTaMU
PEXMMOB pe3aHusl.

8. Tunsl ¢pe3 ¥ NOBEPXHOCTH UMU 00pabaTbIBacMbIe.

9. lllnudosanue. OcHOBHBIE CXeMbl HUIM(POBAHMS. DIIEMEHTHl PEKUMOB pE3aHUs IMPHU
HITU(OBAHUHY.

10. XoHMHTOBaHUE: CX€Ma, CYIIIHOCTh U Ha3HAYECHUE.

11. Cynep¢puHuIIIpOBaHHE: CXEMA, CYIIIHOCTh U Ha3HAYEHUE.

12. TlonmupoBanue, aOpa3uBHO-KUIKOCTHAS OTJEIKA, MPUTUPKA - CYIITHOCTH dTUX 00pado-
TOK, X Ha3HAYEHHE U Pa3JINvueE.

13. Crioco6s! Hape3aHus pe3bObl

14. UnctpymenTanbHble Matepuaisl. KpacHocTolkoCTh. MI3HOC M CTOMKOCTD MHCTPYMEHTA.

Ilpumepnuie 3a0anusn
1. BkIagply MOAMIUITHAKA CKOIBKECHUS
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a) BbIOpaTh (1 000CHOBATH CBOI BEIOOP) MaTepua U3 MPeACTaBICHHOTO CIIUCKA.
0) Ha3HA4YUTh CMOCOOBI TEpPMUYECKOW OOpabOTKM ¢ yKa3aHWEM TeMIIepaTyPHBIX
PEKUMOB HarpeBa M OXJIAXKJICHHSL.

1 2 3 4 5
Crans 45 Crans 40XH Crans Y8A Crans Y13A Crans IX-15

1 2 3 4 5
Crans 45 Crans 40XH Crans Y8A Crans Y13A Crans LIX-15

2. llopmenp ruapoHacoca wusroroBieH wu3 cramn 38XMIOA,
HOBEPXHOCTh MOJBEPrHYTA HTU(OBKE.

a) BbIOpaTh (1 000CHOBATH CBOI BEIOOP) CIIOCOO MOBEPXHOCTHOTO YIPOUHEHHS.

0) KpaTKo OIMKUCATh BRIOPAHHYIO TEXHOJIOTHIO.

3. HazoBute mepeuunciieHHble MaTepuasibl UM pacmmdpyite ux mapku: 9X@; CU15; JI68;
BbpAS.

a) M3 nmepedncienHbIX BhIIIE MapOK BbIOEpUTE MaTepua JJisi U3TOTOBJICHUS HOXeW s dy-

TaHOYHOI'O CTaHKa I10 ACPCBY.

HUWIMHAPHUYCCKAA

0) Beibepute 1 000CHYIiTE CITIOCOOBI TEPMOOOPAOOTKH ITHX HOKEH.
7.4. Coomeemcmeue wiKaivl 04eHOK U YPOGHell ChopMuUpoBaHHbIX KOMHEMeH YU

YpoBeHs chop-
MI/IpOBaHHI)IX
KOMIIETEHITHI

Ornenka

Tlosicuenus

Bricoknit

OTiIM4HO

Teopernueckoe coxpepkaHue Kypca OCBOCHO IOJHOCTBIO, BCE
MPEeIyCMOTPEHHBIC TIPOrpaMMoii O0yueHHs y4eOHbIC 3allaHHs BbI-
nosiHeHbl. OOydalomuics: TEMOHCTPUPYET CBOOOJHOE BIaJCHHUE
MaTepuajoM, crnocoOeH ydJacTBOBAaTh B pa3pabOTKe 00OOIIEHHBIX
BapUaHTOB PELICHUs] MPOOJeM, CBSI3aHHBIX C ABTOMATH3aLUeN IMpo-
W3BOJICTB, BHIOOpPE HAa OCHOBE aHAM3a BapUaHTOB ONTHMAIBLHOTO
MPOTrHO3UPOBAHUS TIOCJIEICTBUN PELICHUS

bazoBrIit

Xopomuio

TeopeTrueckoe coaepKaHue Kypca OCBOCHO TIOJHOCTBIO, BCE
MPEeIyCMOTPEHHBIC TIPOrpaMMoil O0yueHHs y4eOHbIC 3aJaHHs BbI-
MOJIHEHBI C HE3HAYUTEIbHBIMU 3aMeuaHusiMu. OOydJaroluics: -
CcBOOOJHO BJaNEeT MaTepuaoM, CIOCOOEH ydJacTBOBaTh B paspa-
00TKE OOOOIICHHBIX BAPHAHTOB DEIICHUS MPOOIJIEM, CBA3aHHBIX C
aBTOMATH3aIlMeH TPOU3BOJICTB, BEIOOPE HA OCHOBE aHAJIM3a BapUaH-
TOB ONTUMAJILHOT'O TPOTHO3UPOBAHUS MTOCIICICTBHUIA PEIICHUS

[Toporossiit

VY noBieTBO-
PUTEIBHO

Teopernueckoe comepkaHre Kypca OCBOCHO YaCTHYHO, OOJIBIIHH-
CTBO TPEIYCMOTPEHHBIX MPOrPaMMOii 00yueHHsT yueOHBIX 3aJaHuit
BBIIOJIHEHO, B HUX UMEIOTCS OOk, OOy4aromuics: - crnocooeH
10/ PyKOBOJICTBOM BJIAJIETh MaTepPHAaIOM, y4acTBOBaTh B pa3padoT-
Ke 00O0OIIEHHBIX BAPHAHTOB PEIICHUS MPOOIIEM, CBI3aHHBIX C ABTO-
MaTH3alKed MPOM3BOICTB, BHIOOPE HAa OCHOBE aHAIIM3a BapHAHTOB
ONTUMAJIbHOT'O IMTPOTHO3UPOBAHNUA HOCHeI{CTBI/Iﬁ PEUICHUA

Huskuit

Heynosne-
TBOPUTEIIHHO

Teopernueckoe cojepkaHue Kypca HE OCBOCHO, OOJBITUHCTBO
MPeTyCMOTPEHHBIX IPOrpaMMoi 00ydeHUsT yueOHBIX 3a/laHui JT00
HE BBITIOJHEHBI, JTHO0 coJiepKat rpyObie OMMOKY; JOMOTHUATEIbHAS
camocTosTelIbHast paboTa HaJl MaTepUaIoM He TpUBENIa K KaKoMy-
MO0 3HAYHUTENHHOMY TOBBHIIICHUIO KAa4eCTBa BHIMIOJHEHUS Y4eO-
HBIX 3agannid. OOyJaromuics: - He TEMOHCTPUPYET CIIOCOOHOCTEM
BIIAJIETh MaTepHaJIOM, HE CIIOCOOCH yJacTBOBaTh B pa3pabOTKe
0000IICHHBIX BapUAHTOB PELIEHHs MpoOieM, CBA3aHHBIX C aBTOMa-
TH3alUell TIPOU3BOJICTB, BEIOOPE Ha OCHOBE aHAIM3a BapUAHTOB OIl-
TUMAJILHOTO MPOTHO3UPOBAHMS TIOCIICICTBUI pelIeHHs

8. MeToauyeckue yKa3aHHs JJIsl CAMOCTOSITEIbHOM PadoThl 00yYaOLIHXCSH

Camocmoamenvnaa paboma — TnaHupyemas ydeOHas, Hay4YHO-HMCCJIEI0BaTEIbCKas
paboTta 00ydJaromuxcs, BBIIOJIHAEMAas BO BHEAYAUTOPHOE (ayAUTOPHOE) BpEMs IO 3aJaHUI0 U
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IPYU METOJMUYECKOM PYKOBOJICTBE MpEIoaBaresi, HO 6e3 ero HemoCPEACTBEHHOTO Y4acTHsl (TIpH
YACTUYHOM HEIMOCPEJICTBEHHOM Y4YacTUU HpEenojaBaTesisi, OCTABIAIOLIEM BEIYLIYI0 pOjb B
KOHTpOJIe 32 paboToii cryneHToB). CaMocTosTenbHass paboTa OOydJaroImUXCsl B BY3€ SIBIISCTCS
B)XHBIM BUJIOM UX Y4eOHOH U HAy4HOH NesATETbHOCTH.

B npouecce nsydenus aucuuiuineel «MarepuanoBeneHue. TeXHONIOrus KOHCTPYKLIIMOH-
HbIX MatepuaiioB» HamparieHus 15.03.04 ocnoeénvimu eudamu camocmosmenvHoii padomol
ABJIAIOTCA: - U3yUEHUE TEOPETUUECKOTO KypCa,

- IOJIFOTOBKA K TEKYLEMY KOHTPOJIIO;

- BBIIIOJIHEHUE JIOMAILIHETO 33/JaHus,;

- IOJIFOTOBKA K IIPOMEXYTOYHOM aTTeCTaluH.

H3yuenue meopemuueckozo Kypca BKIIOYaeT B ceOs: - M3ydeHUE Y4eOHOH, HAYYHOH U
METOAMYECKON JINTEpaTypbl, MaTepUAIOB IEPUOAMYECKUX U3JaHUH C IPHUBJICYEHUEM
AIIEKTPOHHBIX CPEIACTB OPHUIMATHHON MEPHOANYECKON 1 HAyYHOH MH(POPMAINY;

- U3y4EHHE U CHUCTEMATH3aLUI0 O(QHUIHATIBHBIX FOCYJapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJIEHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaTEpUAJIOB C UCIIOJIb-
30BaHMEM MH()OPMaLMOHHO-TOUCKOBBIX cucteM «KoncynbranT Ilmocy, «I"apant», rnmobanbHol
cetu «HTEpHETY.

Iloozomoeka Kk meKkyuiemy KOHmpOJI0 3aKI0YACTCS B IOBTOPEHUN MaTepuaia JIEKUUH U
71a00paTOPHBIX PabOT C LENbI0 YCIEIIHOIO IPOXOXKACHUS TECTUPOBAHUS U 3AIIUTHI OTYETOB.

3anaHus B TecTOBOM opme c(hOpMUPOBAHBI I10 BCEM Pa3/ieaM AUCHUIUIMHBI U pacCUUTa-
HBI HA CAMOCTOATENBHYIO paboTy 0€3 HCIOIB30BAHUS BCIIOMOTAaTEIbHBIX MATEPHAIIOB, TO €CTh
IPY UX BBINOJIHEHUH HE CIEeyeT M0JIb30BaThCs y4eOHON U IpYTMMHU BUIaMu uTepatypsl. [1po-
YUTaB 33JaHUE, CIIEYET BbIOpaTh MPAaBUIIbHBINA OTBET.

Ha BbInoIHEHHE TeCTa OTBOJUTCS OrpaHudeHHOe BpeMs. OHO MOXeT BapbUpOBaThCs B 3a-
BHCHUMOCTH OT YPOBHS TECTUPYEMBIX, CI0KHOCTU U 00beMa Tecta. Kak nmpaBuiio, BpeMst BbINOJI-
HEHMsI TECTOBOTO 3aJJaHMs olpesiensieTcs u3 pacuera 45-60 cekyH Ha OAMH BOIPOC.

CopepxaHue TECTOB IO AMCLUMILIMHE OPUEHTUPOBAHO HA IOJArOTOBKY OOY4YarOIIUXCS I10
OCHOBHBIM BOIIpOCaM Kypca. Y POBEHb BBIIIOJIHEHHsI TeCTa MO3BOJISET MPEIO01aBaTelsiM CyIUTh O
XO0JI€ CaMOCTOSITENIbHON pabOThl 00YYaIOIIMXCSl B MEKCECCUOHHBIN NEpUoI U O CTENEHU UX MO/I-
TOTOBKH K DK3aMEHY.

Buinonnenue oomawinezo 3ad0anua npencTaBiseT coO00M BUJ CaMOCTOSITENIbHBIN paboTHl,
HalpaBJeHHBIH Ha 3aKpervieHHe OOYYaroIIMMHUCS HM3Y4YE€HHOI'O TEOpPETHYECKOro MaTepHuaia Ha
npakTuke. JlomalHee 3aaHye BKIIOYAeT 1B€ paOOThI:

1. Pa3zpaboTka TEXHOJIOIMH MOIYYEHHUsI OTIMBOK B ECUAHO-TIIMHUCTBIX (popmax

2. Pacuer pexxMOB pe3aHus MPU TOKAPHOU 00paboTKe

JloMaiiHee 3ajaHMe UMEET YETKYIO CTPYKTYPY, IMOCJIENOBATEIBHOCTD, LIEIBHOCT TEKCTa U
pacueToB, MO3BOJISIOT CO3JaBaTh €€ MO0 MPUHIIMITY JOTMYHOCTH, KOTAA OTAENIbHbIE YAaCTH CBSI3aHbI
MeXy co0oif 1 00J1a1at0T CMBICIIOBOM Harpy3koil. BeirmomHeHne ToMaIHero 3a/lauus 3aKperiser
U yriyOssieT 0CBOGHHE TEOPETUYECKOro Marepuaina paszaena «OCHOBBI TEXHOJIOTUH KOHCTPYKLH-
OHHBIX MaTE€PUAJIOB» U MOJATOTABIMBACT 00YUaAIOLIETocs K MIPOMEKYTOUHOM aTTECTalUH.

Iloozomoeka Kk npomescymounon ammecmayuu (3K3aMEHY) INPEAINONAraeT: - U3y4eHue
OCHOBHOH U JIONOJIHUTEIBHON JIMTEPATYPhI; - U3yUYEHHE KOHCIIEKTOB JIEKIUH; - U3y4EHHE OTYETOB
10 J1abOpaTOpHBIM pabOTaM U KOHCIEKTOB NMPAKTHUECKUX 3aHATHI; - AUCTAaHIIMOHHOE TECTHPOBa-
Hue 1o TemaMm. IlepedeHb BOMpPOCOB K 3K3aMEHY MpeAcTaBieH B IyHKTe 7.3. OueHKa 3a sK3aMeH
BBICTaBJISIETCS IO KPUTEPUSIM, MPEICTAaBICHHBIM B TyHKTE /.4.

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIB3YeMbIX NPH OCYIECTBJIEHUH 00pa30-
BaTeJILHOIO0 NpoLecca Mo AUCHHUILINHE

[Ipumenenne 1MQPOBBIX TEXHOJOTMHA B paMKax MpPENoJaBaHHs JAMCUUIUIMHBI TpPeao-

CTaBJISIET PACIIMPEHHbIE BO3MOYKHOCTH IO OpraHU3alii Y4eOHbIX 3aHSITUH B yCIOBHUSIX LUDPO-

BU3ALMN 00pa30BaHMs U MO3BOJIAET CHOPMHUPOBATH Y O0YUAIOIIUXCS HABBIKU MPUMEHEHHS U (-

POBBIX CEPBUCOB U HHCTPYMEHTOB B MTOBCEHEBHOM )KM3HU U MPOPECCUOHAIBHOMN 1€ATEIbHOCTH.
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Jlnist peau3aiiy 3TOW eI B paMKax U3yYeHHs TUCIUILTUHBI MOTYT MPUMEHSTHCS Clie-
Iytonie uppoBbie MHCTPYMEHTHI U CEPBHUCHI:

- 0111 KOMMYHUKAUUU C 00YyYaloOMuMuca:

Cepuc WEEEK (https://weeek.net/ru) — cepBuc 1j1st KOMMYHHUKAIIUH, PACIPOCTPAHIETCS
10 JINLEH3UH trialware;

YouGile (https://ru.yougile.com/) — cucrema ympaBjeHHs MPOEKTaMH U OOIIEHUS, IUIa-
HUPOBILHUK 33J1a4, paclpoCTpaHsieTCs MO JHUIEH3UN trialware;

Cdepym (https://sferum.ru/?p=start) — meccenmKep, pacnpoOCTpaHACTCS IO JIMIIEH3UU
FreeWare;

VK Meccenmxep (https://vk.me/app?mt_click _id=mt-v7eix5-1660908314-1651141140)
— MECCEHJIKep, pacipocTpaHsiercs 1o auneH3un FreeWare;

- 013 NJIAHUPOBAHUS AYOUMOPHBIX U 6HEAYOUMOPHBIX MEPONPUAMUIL:

Pruffme — cucrema as opranu3anuy KOJUICSKTHBHOW pabOThl M OHJIAHH-BCTPEY, PacIpo-
CTpaHSETCs IO IPOTPUETAPHOH JINTICH3HH,

Mirapolis — cucrema /i opraHu3aniy KOJJICKTHBHON pabOThl M OHJIAMH-BCTpPEY, pac-
MPOCTPAHSIETCS TI0 TPOTPUETAPHON JTUIICH3HH;

Webinar (https://webinar.ru/) — muatgopma ans BeOuHapoB, 00y4eHUsI, pacCIpPOCTPAHSICT-
cs 110 JIMLIEH3MH trialware;

Annexc.Tenemoct (https://telemost.yandex.ru/ ) — cepBuC ISl BUACO3BOHKOB, pacrpo-
cTpansiercs o nunensuu ShareWare;

- 01 COBMECHIHO20 UCNOJIb308AHUA PaAllN06:

Sunexc.Jlokyments (https://docs.yandex.ru/) — MHCTpYMEHT 1Sl CO3/[aHUsl B COBMECTHO-
I'0 UCIIOJIb30BaHUS IOKYMEHTOB, PaCIPOCTPAHSIETCS 110 JIMICH3UH trialware;

Sunexc.JIuck — cepBUC I XpaHEHHsI 1 COBMECTHOTO MCIIOJIb30BaHUS JJOKYMEHTOB, pac-
NPOCTpaHsIETCs 10 JIMIeH3HH trialware.

JUiss  yCIENIHOTO ~ OBJQJCHUS  JUCHUIUIMHOW  HCIOJB3YIOTCS  CICIYIOIIUE
UHGOPMAIIMOHHBIC TEXHOJOTHH 00YUCHHSL.

[Tpu npoBeneHNH JICKIIUI U 3aHATUI CEMHUHAPCKOTO THUIIA UCTIOIB3YIOTCS MPE3CHTAIIUH B
nporpamme MSOffice (PowerPoint), ocyiecTBisieTcsi BbIXOJ Ha HPOPECCHOHATBHBIC CAWTBI,
UCTIOJIB3YIOTCS BUICOMATEPUAITBI PA3JIMUYHBIX HHTEPHET-PECYPCOB.

JInist TUCTAHIIMOHHOM MOMICPKKU JTUCIMILIHHBI HCITOIB3YETCS CUCTEMa YIpaBlIeHHs 00-
paszoBaresbHbIM KOHTeHTOM Moodle. /1y paboThl B JaHHOW CUCTEME BCe 00yJaroIuecs Ha mnep-
BOM KypCe TMOJy4aloT WHIMBHIyaIbHbBIC JIOTHH U TApOJib I BXOJa B CUCTEMY, B KOTOPOit pas-
MEIIAIOTCS: MpOorpaMMa JTUCIUILINHBI, MaTepPHasbl JUIS JICKIIMOHHBIX W WHBIX BHJIOB 3aHATHH ,
3aJIaHusl, KOHTPOJIbHBIC BOIIPOCHI.

B mporecce u3ydeHWS JUCHUIUTUHBI yYEOHBIMHU IEJISIMU  SIBJISIFOTCSL  TIEPBHYHOE
BOCIIpHSATHE y4eOHOUW HMH(POpMAIINHU, ee YCBOCHHUE, 3allOMHHAHUE, a TAK)KE CTPYKTYpHUPOBaHHE
TIOJTYYCHHBIX 3HAHWH U Pa3BUTHE WHTEIUICKTYalbHBIX YMEHUH, OPUEHTHPOBAHHBIX Ha CIOCOOBI
NCSATEBHOCTH  PENMPOAYKTUBHOTO  XapakTepa.  [IoCpeICTBOM  HCIONB30BAaHUS  JTHX
WHTEJUICKTYaJbHBIX YMEHHUH JIOCTUTAIOTCS Y3HABaHUE paHee YCBOCHHOTO MaTephalia B HOBBIX
CHUTYyaIIUsX, MPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CHTYaIlUsX.

JInist MOCTUKEHUS ITUX LIeJIeH MCIIONB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIC HH(OPMATHB-
HO-Pa3BHBAOIINE TEXHOJIOTHH OOYYEHHS C YUYETOM PA3IUYHOTO COUETAHHS MACCHBHBIX (OpM
(JIeKIMs1, KOHCYJIBTAIUS, CAMOCTOSITeNIbHAsI pa0d0Ta) U PENPOIYKTUBHBIX METOJIOB 00y4YeHHUs (T10-
BECTBOBATEIILHOE H3JIOKCHHE ydeOHOW HH(POpPMAIHK, 00BICHUTEIBHO-ULTIOCTPATHBHOE H3JI0-
KCHHE) U IPAKTUICCKUX METOI0B 00yUeHUS (BBIMOJIHEHUE MTPAKTUYECKUX PadoT).

YHuBepcuter o0eCredeH HEOOXOAUMBIM KOMILICKTOM JIMIICH3HOHHOTO MPOTPaMMHOTO
o0ecreyeHus:

— omeparonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 689759257Z7E1309. Cpok: 6eccpouHo;

- omepamuoHHas ~ cuctrema  Astra  Linux  Special  Edition. Jorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpoxk: 6eccpodHo;
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https://weeek.net/ru
https://ru.yougile.com/
https://sferum.ru/?p=start
https://docs.yandex.ru/

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

— makeT npukiaaHeix nporpamm  P7-O¢wuc. Ilpodeccuonansusiii.  [{orosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— a”THBHpYCHas mporpamma Kaspersky Endpoint Security ans 6usHeca- CtaHmapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License. [loroBop 3akiro4aercs
YHUBEPCUTETOM €IKETO/THO;

— omepanuonHas cuctema Windows Server. KoHTpakT Ha ycinyrd 1O MpenOCTaBICHUIO
JMIIEH3UN Ha MPaBO UCIIOJIb30BaTh KoMIibloTepHoe obecnieuerune Ne 067/9A ot 07.12.2020 roga.
Cpok GeccpouHo;

— cuctema BujacokoHpepenicBs3zu Mirapolis. JloroBop 3akirodaeTcss YHUBEPCHTETOM
€XKETrO/IHO;

— cucreMa BuaeoKoHepeHicBs3u [Ipypdmu. JloroBop 3akioyaeTcss YHHBEPCUTETOM
€XKETrO/IHO;

— cucrema ynpasinenus: ooydyennem LMS Moodle — mporpammuoe obecrieueHue ¢ OTKpbI-
TBIM KoJI0oM, pacnpoctpansiercs no ymmer3nn GNU Public License (rus). JloroBop 3akmtouaeTcst
YHUBEPCUTETOM €XKETO/THO;

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obecrieueHue
pacrpocTpaHsaeTcs 1Mo MPOCTON (HEUCKITIOUNUTEIBHOMN) JTUIIEH3UH;

- cucteMa TpexMepHoro mojaeiuposanus Kommac 3D;
- cucreMa IByxMepHoro npoektupoBanus AutoCAD 2D.

10. Onucanue MaTepuaIbLHO-TeXHHYECKOH 0a3bl, HEOOXOAMMO¥ /1S OCylIeCTBJIEHUSI

00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUIINHE

Peanuzamus yuyeOHOro mnpoiiecca OCYIIECTBISACTCA B CIEHHUANBHBIX YU€OHBIX ayIUTOPUAX
YHUBCPCUTETA AJIA IIPOBCACHUSA 3aHATHHI JICKIITMOHHOI'O THIIA, 3aHSATUN CCMHMHApPCKOI'0 THIIa, Ja-
0OpaTOpPHOro TUIIA, IPYIIOBBIX U MHAUBUAYATbHBIX KOHCYJIbTAUN, TEKYIIETO0 KOHTPOJIS U MPO-
MEXYTOYHOM arrectanuu. Bce aymuTopun yKOMILJIEKTOBAHBI CIEIUATU3UPOBAHHONW MEOEIbIO U
TEXHUUYECKUMHU CPEJCTBAMH OOyYeHUs, CIYKAIIUMHU Ui IpeCcTaBlIeHus yueOHoil nndopmanuu
Oosbioi ayautopuu. [Ipu HEOOXOIUMOCTH O0yUYaIOIIUMCS MpeIaraloTcss HabOphl JEMOHCTpA-
[IMOHHOTO O0OpYIOBaHUS U y4eOHO-HATTSAHBIX MOCOOUH, 0OecreynBarolie TeMaTHUeCKUe Uil-
JFOCTPAIIHH.

CamocTtosTenbHas paboTa 00yd4arOImIUXCs BBHIMOTHSAETCS B CHEIHMAIM3UPOBAHHON ayAUTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOenbio, KOMIBIOTEPHONM TEXHUKOH C BO3MOXHOCTBHIO
nojkitoueHus k cetu "HMuTtepHer" U obecrneueHneM J0CTyma B 3JEKTPOHHYIO HH(DOPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectp moMemnieHue s XpaHCHUA U HpO(l)I/IJ'IaKTI/I"IeCKOFO O6CJ'Iy>KI/IBaHI/I}I yLIC6HOI‘O O60py—

JIOBaHUS.

TpeGoBanus kK ayAUTOPUAM

HanMmenoBaHue crienuaibHBIX IIOME-
IIEHUHA 1 IOMEILIEHUN 1T CAMOCTOSI-
TEIHHON paboTHI

OcHAaIIEHHOCTh CHEUATBHBIX TOMENIEHNI U TOMEIIEHUH [IJIsI ca-
MOCTOSITEIIbHO PabOTHI

IToMmemieHue JUIg IEKIIMOHHBIX 3aHSITUN

MynbeTuMenuiiHas ycTaHoBKa (ITPOEKTOD, IKpaH). YueOHas mebenb

HOMC]J.[GHI/IC JJIA na6opaT0pHHx 3aHsA-
THH 110 MOAYJIHO «MaTepI/IaJ'IOBC,Z[CHI/IC»

JlaGopaTopusi MeTaIOBEACHUS U TEPMHUYECKOH 00pabOTKU: MHUKPO-
ckoribl MUM-7, TIOJIAM P-312; neun mydensasie SNOL 8,2/110
(3 miT.); TONMPOBANBHBINA CTAaHOK sl NLTH(GOB; TBEpAOMEphl BUK-
kepc TII-7p-1; Poksemn TK-14-250; bpunenns tun Th, Mukpotsep-
Jgomep [IMT-3, neMOHCTpallOHHBIE CTEHBI U IJIAKATHI

[Homerienue st 1a00PaTOPHBIX U
NPAaKTUYECKUX 3aHSATHH 110 MO0
«TexHoNorust KOHCTPYKITMOHHBIX Ma-
TEPUATIOB»

- JlabopaTopust TUThS: MIaXTHAS HarpeBaTeNbHAs I1€Yb C HArPEBOM JI0
900 °C, xamepHasi npombiinieHHas neus H30 ¢ Harpesom go 1000
°C, KOMIUIEKT OCHACTKH JJIsl U3TOTOBJICHHS JIMTEHHBIX (op U mocre-
JIYIOIIEH MX 3aJMBKU [[BETHBIMU CIUIABAMH, KOMITICKT AEMOHCTPAIH-
OHHBIX M3JICJIN, TIOYYSHHBIX PAa3HBIMH CIIOCOOAMU JIMThsI U JIPYTHE
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WILTIOCTPallMOHHBIE MaTepHalIbl;
- Jlabopartopust CBapKu: CBapOYHBIE TIOCTHI CTAHJAPTHBIE; HCTOUHUKH
MOCTOSIHHOTO M TIEPEMEHHOI0 TOKa (4 IIT.); MalllMHa TOYEYHOH cBap-
ku Mozenb [IMT 604 (1 mT.); JeKTpoHbIe MaTepHabl, HILUTIOCTPH-
POBaHHBIE CTEH/IBI, MOJICIIH;

- Jlaboparopust 00pabOTKH METaIOB pe3aHHEeM: TOKapHBIC YHHBEp-
CallbHbIE CTaHKH; ()pe3epHbIC CTAHKU Pa3HBIX MOJIETICH; CBEPIMIIbHBIC
crauku 2M112 u 2I'125; mnockonumdoBanbHelii cTanok 3I771;
kpyrionumdoBanbHbii ctaHOK 3A110B; cTporaipHBI CTaHOK; 3a-
Tounble ctanku 35634 (2 wT.). Kommekt npucnocodnenunii (TUCKH,
MaTPOHBI, ONIPABKH, KPETEX U Jp.), a TAK)KE JOCTATOYHBIN 110 HOMEH-
KJIaType u 00beMy Ha0Op PEXYIIEro U MEPUTENFHOTO HHCTPYMEHTa

Tlomemenust It caMOCTOATEIIHLHO
paboTHI

Cronbl KOMIBIOTEpPHBIE, CTYNbi. Paboume mecta, 0o00OpymOBaHHbBIE
KOMITBIOTEPaMH C BBIXOJOM B CeTh MHTepHET, B MH()OPMAIIMOHHYIO
3JEKTpOHHYIO0 cpeny YITIIY.

[Tomemenune s XpaHeHust U npodu-
JAKTUYECKOTO OOCITy>KWBaHUS Y4eOHO-
ro 000pyTOBaHMYSI

Cremnaxu, CTONBI, CTYNbS, MPHOOPHI M MHCTPYMEHTHI s TIpodu-
JAKTUYECKOTO 00CITyKMBaHUS y4eOHOTO 000pyIOBaHUS
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