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1. O01mue moJj10KeHu s

Huctumiuna «MartepuajioBenenne. TexH0JI0rus KOHCTPYKIHMOHHBIX MATEPHAIOB)
oTHOcUTCS K Onoky blyueOHOro miana, BXOASAIIETO B COCTaB OOpPa30BaTENbHOW IMPOrPaMMBbI
Beiciiero oOpasoBanms 23.03.02 — «HazemHbIE TpPaHCIOPTHO-TEXHOJOTHUECKHE KOMILICKCHI
(HampaBiIeHHOCTH (MPouIE) — «ABTOMOOUIIE- U TPAKTOPOCTPOCHUEY).

HopmatuBHO-MeTOIMYeCKOi 6a30i sl pa3pabOTKu pabodel mporpamMmbl yaeOHOM JrcC-
mumuHel «MartepuanoBenenue. TexXHOI0rusi KOHCTPYKIMOHHBIX MATEPHAJIOBY SIBISIOTCS:

e ®enepanbubiii 3ak0H "OO6 oOpazoBanuu B Poccuiickoii ®@enepanuu', yTBEp>KICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [Ipuka3z Muno6puaayku Poccuu Ne 301 ot 05.04.2017 r. 06 yTBEep>KIeHUHU MOPSIKA Opra-
HU3AIMH U OCYIIECTBIICHHS 00pa30BaTeIbHON IEATEIFHOCTH 110 00pa3oBaTeIbHBIM IPOrpaMMaM
BBICIIIEr0 00pa3oBaHus - MporpaMmamM OakaiaBpuara, IporpaMmam CIleluainuTeTa, mporpaMMamM
MarucTpaTypsbl.

o @enepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT BBICHIET0 00pa3oBaHus 10
HanpasieHuto noAroroBku 23.03.02 «HazeMHbIe TPaHCTIOPTHO-TEXHOJIIOTHYECKUE KOMILIICKCHI»,
YTBEPKACHHBIM MpHKa30M MUHHCTEpCTBAa HAyKH U BhIciiero odpasoanus Poccuiickoit @exe-
paruu Ne 162 ot 06.03.2015 r.

e [Ipodeccuonanpusiii ctanaapt «KOHCTPYKTOp B aBTOMOOMIIECTPOCHHUI yTBEPIKICHHBIH
npukazoM MUHHCTEPCTBA TPpyAa U COLMAIbHOM 3amuThl oT Poccuiickoit @enepauuu ot 13 map-
ta 2017 1. Ne 258H.

e YueOHbIe TUTaHBI 00Pa30BaTENBHON MPOrpaMMBbI BBICIIETO OOpa30BaHMs HAIpPaBICHUS
23.03.02 — «HazemHBbIC TPaHCHOPTHO-TEXHOJIOTHYECKHNE KOMIUICKCHI» (HANpaBICHHOCTH (IIPo-
¢uib) — «ABTOMOOMIIE- U TPAKTOPOCTPOEHHUEY), MOATOTOBKM OaKajlaBpOB 110 OYHOW M 3a04HOMN
dopme obyuenus, ogoOpeHHbiii Yuenoim copetoM YIJITY (mpotokon Ne 6 ot 20.06.2019) wu
yrBepxAeHHbIN pekTopoM YIJITY (20.06.2019).

OOyuenue mno ooOpazoBarenbHOil mporpamme 23.03.02 - «Ha3emHble TpaHCHOPTHO-
TEXHOJIOTHYECKHE KOMIUIEKChI» (HalpaBlIeHHOCTh (mpoduiab) — «ABTOMOOWIIE- U TPaKTOPO-
CTPOEHUE») OCYLIECTBISIETCSA HAa PYCCKOM S3BIKE.

2. IlepeyeHb NJIaAHUPYEMBIX pPe3yJbTATOB 00y4YeHUsI N0 JUCHUIIUHE, COOTHECEHHBIX € MJa-
HHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHSI 00Pa30BaTeIbHON MPOrPaMMbI

[TnanupyeMbIMH pe3ynbTaTaMyd OOyUYeHUS MO JUCHHILIMHE SIBISIFOTCS 3HAHHS, YMEHHS,
BJIQJICHUS W/WITU OIIBIT IEATEIHLHOCTH, XapaKTePHU3YIOIINE TAIBI/YPOBHU ()OPMUPOBAHUS KOMITE-
TEHIUH 1 00eCIeYnBarOIINe JOCTHKEHHIE TUIAHUPYEMbIX Pe3yJbTaTOB OCBOCHHUS 00pa3oBaTelb-
HOH IIPOrpPaMMBI B LIEJIOM.

Leab ocBOeHUs] AUCHUILINHBI — GOPMUPOBAHKE y 00YYAIOIIETOCS MBIIIICHUS, HE00XO0-
JIIMOTO JUTSL PEIICHHs TIPAKTUIECKUX 3314, CBSI3aHHBIX C YCTAHOBIICHHEM B3aUMOCBSI3H MEXKIY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMU MAaTEPUAJIOB, a TAKXKE PA3BUTHE MPEICTABICHUNA O MPOU3-
BOJICTBE W PEMOHTE PAa3INYHBIX BUJOB NMPOMBIIUICHHOTO O0OPYAOBAaHMS W CIIOCOOHOCTBIO CO-
BEpPIICHCTBOBATh KOHKPETHBIE TEXHOJIOTHUECKHE MPOLIECCH C MOBBIIIEHHEM PabOTOCIIOCOOHOCTH
JIeTaJield U y3JIOB MallluH.

3agauu AMCHMIUIMHBI 32KITIOYAIOTCS B IPUOOPETEHHE CTYIEHTAMH COBPEMEHHBIX 3HAHUI:

- O CYIIHOCTH SIBIICHUH, MMPOUCXOJIAIINX B MaTepUaiax MPH BO3JACHCTBHM Ha HUX pa3ind-
HBIX ()aKTOPOB B YCIIOBHSX MPOU3BOJICTBA U IKCILTyaTallUH;

- 0 pa3iMyYHBIX CHOCO00ax YNPOYHEHHsS MaTepuajoB, 00ECHEUYMBAIOIIUX BBICOKYIO KOH-
CTPYKIMOHHYIO IPOYHOCTH JCTaNeH;

- 00 OCHOBHBIX IpyIIax MaTepualoB, UX CBOMCTBAaX, TEXHOJOTHSIX YIPOYHEHUS U oOja-
CTSIX IPUMCHCHHS,

- 0 Pa3JIMYHBIX CIIOCO0AaX U METOJaX 0OpabOTKH MaTEPHAIIOB VISl TTOJTYUSHUS IETAICH Tpe-
OyeMoii KoH(HUTypaIuy, KauecTBa TOBEPXHOCTH M HYKHBIX CBONCTB;
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- O NPHUHLHUIAX BBIOOpA PaA3IMYHBIX TEXHOJOTMHA OOpabOTKM METAUIOB M JPYTrUX KOH-
CTPYKIIMOHHBIX MaTEpUAJIOB.

[Tponiecc u3ydeHHs AMCHUIUIMHBI HANpaBlieH Ha (OPMHUPOBAHUE CIEAYIOIIUX OOLIENpo-
(hecCHOHAIBLHBIX KOMIIETEHIMI BBIITYCKHUKA:

OIIK-1 - ciocoben ¢popMynrupoBaTh LEIH U 3a/1a4d MCCICIOBAHNUS, BBISIBISATH IPUOPHUTE-
ThI PELIEHUs 3ajiay, BHIOUPATh U CO3JjaBaTh KPUTEPUU OLIEHKU;

OIIK-2 - criocobeH MpUMEHSITh COBPEMEHHBIE METO/Ibl UCCIICIOBAHUS, OLIEHUBATD U TIPe/-
CTaBJISATh PE3yJIbTAThI BHIIIOJIHEHHONW PabOTHI;

OIIK-4 - ciocobeH UCnoJib30BaTh 3aKOHBI U METOJbl MAaTEeMAaTHKU, €CTECTBEHHBIX, TyMa-
HUTAPHBIX U 3KOHOMUYECKHUX HAYK IPHU PEIIEHUH TPO(HEeCCHOHAIBHBIX 3a/1a4.

B pe3yabTrare H3y4yeHus JUCHHMIIMHBI 00YYaIOIIMICS J0JKEH:

3HATh:

- OCHOBHBIE XapaKTEPUCTHKH W TPUHIMIIEI BEIOOpA KOHCTPYKIIMOHHBIX MaTE€PHUAIOB IS
U3TOTOBJICHUS JIeTajel Ha3eMHbBIX TPAHCIOPTHO-TEXHOJIOTUYECKUX MALIHH;

- COBPEMEHHBIE CTIOCOOBI MOTYUESHHS H3ICIHI C 33 JaHHBIM YPOBHEM SKCILTyaTallIOHHBIX CBOHCTB;

- CYIIHOCTb, TEXHOJIOTUI0 U OCOOCHHOCTH COBPEMEHHBIX METOJIOB 00pabOTKU KOHCTPYK-
IIUOHHBIX MAaTEPUAJIOB JUIsI U3TOTOBIICHUS JIETaJIeH 3aJaHHON ()OPMBI M Ka4eCTBa;

yMeThb:

- (hopMyYIHMPOBATH IETH U 33/a4H UCCIICAOBAHMS, BBISABIATH IPUOPUTETHI PEIICHHS 3a/1ad,
BBIOMPATH U CO34aBaTh KPUTEPUU OLIEHKU

- OLICHUBATh U NIPEJICTABIIATH PE3yIbTAThI BHIMIOJIHEHHON paboTHI;

- pa3zpalaTbIBaTh B OOLIEM BHJI€ TEXHOJOTHIO M3IOTOBJICHMS 3arOTOBOK, TEXHOJIOTHIO MX
MeXaHUIECKO 00paboTKH U COOPKHU y37I0B HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKIX MAIH,

BJIaJeTh:

- COBPEMEHHBIMH METOAAMHU UCCIIEIOBAHHUS;

- HaBBIKAaMH Pa3pabOTKU TUIOBBIX TEXHOJIOTMYECKUX MPOIECCOB TEPMUYECKOH, XUMUKO-
TEPMHUECKON 00pabOTKHU U MOBEPXHOCTHOT'O YIIPOUHEHMUS I€TaJIEH ;

- OCHOBHBIMH NPHUHIMIIAMH BBIOOpa 000pYJOBaHUS, MHCTPYMEHTOB Ul peaju3aliy TeX-
HOJIOTHYECKUX MPOIIECCOB U3TOTOBICHUS MPOTYKIINH.

3. MecTo AUCHHUILIHHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrPaMMBbI

Jlannast yuyeOHas JUCIHMIUIMHA OTHOCUTCS K 00S3aTelbHBIM JUCHUIUIMHAM 0a30BOW ua-
CTH, YTO O3Ha4aeT (OpMHUPOBaAHHE B Mpollecce o0yueHus y O6akamaBpa OCHOBHBIX Ipodeccro-
HATBHBIX 3HAHUIA U KOMIETSHIINIA B paMKaX BBIOPAHHOTO MPOQIIIS.

OcBoeHre NaHHOW TUCIUIIIMHBI SBJISIETCS HEOOXOIUMON OCHOBOHM IJIsi TIOCIEAYIOIIETO
uszydenus qucruruina OITOI, moAroToBke K ciaye U cade ToCyIapcTBEHHOTO SK3aMeHa, 3alli-
T€ BBIMYCKHON KBATM(PUKAIIMOHHONW pabOTHI, BKIIFOUYAs MOATOTOBKY K MPOIEAYPE 3aIIUThI U MPOoIie-
JIypY 3aIUThI

Ilepeuenv obecneuusarowjux, cCOnymcmeayouux u 0becneuusaemvlx OUCYUNIUH

Ob6ecneunBaronme ConyrcTByroniue ObecrnieunBacMbIe
1. | HaueprarensHas reomeTpusi | TeopeTnueckas JleTanu MammH ¥ OCHOBBI KOHCTPYHUPO-
U MH)KeHepHas rpaduka MEXaHHKa BaHUSA

2. | dusuka ConpoTHBICHHE MAaTEPHATIOB

3. | Xumus MeTtposnorusi, cTaHAapTH3AIUSI U CEPTH-
(dbuxamus

4. [ToaroroBka K cave u caaya rocyaap-
CTBEHHOTI'0 SK3aMEHa

5. 3anmTa BBITYCKHOW KBaTU(UKAITMOHHON
paboTHI, BKITFOYAs TIOATOTOBKY K MIPOLIEY-
pe 3alUThl ¥ NPOLEAYPY 3alUTHI




VYkazaHHBIC CBSI3U AWCIUILINHBI JAIOT 00YJarOMIEeMyCsl CHCTEMHOE MPE/ICTABICHHE O KOM-
IJIEKCe M3ydaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecrneunBaeTr TpeOyeMblit
TEOPETUYECKHUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CHUCTEME OOYYCHHS U Oymaymieit
JESITEIbHOCTH BBIITYCKHHKA.

4. O0beM QUCHUIIMHBI B 324€THBIX €IMHUIAX ¢ YKA3aHMEM KOJIHYeCTBA aKaJleMHYeCKUX
4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aroluxcs ¢ npenojaanaresieM (1o BUIaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYIO PA00Ty 00y4aroIMUXCs

OO61mmas Tpy10eMKOCTh JTUCITATITMHBI

. Bcero akagemMuyeckux 4acos
Bun yuebHoit paboTbl
ouHas popma 3aoyHas opma

KonrakTHasi paboTa ¢ npenojaBarejiem: 54 12
nekryu (J1) 18 4
npaktuueckue 3ansatus (I13) 16 4
naboparopusie padotel (JIP) 20 4
pereH3upoBaHe KOHTPOIbHBIX paboT (PKP) - -
CamocTrosiTejibHAs patoTa 00y4alOIIMXCS: 90 132
M3Y4YEeHHE TEOPETHUECKOro Kypca 55 90
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 15 16
BBIIIOJIHEHHE JOMAIITHETO 3aJaHNs 12 22
MOITOTOBKA K MPOMEKYTOYHON aTTecTalluu 8 4
Bua npomeKyTo4HO# aTTecTAlUH 3a4er 3a4er
OO11ast TPyTI0EMKOCTh 4/144 4/144

*KonTakTHas paboTa 00yUaIOIMXCS C TPENoIaBaTelieM, B TOM UHCIIe C IPUMEHEHHEM IHCTAHIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIIOTHH, BKIIOYAET 3aHATHUS JIEKIIMOHHOTO THINA, M (MJIM) 3aHATHS CEMHHApPCKOro
THTA, Ta0OpaTOpHBIe 3aHATHUS, W (WIIM) TPYIIOBBIE KOHCYIbTAIUH, W (WJIW) WHAWBHUIYAITBHYIO paboTy
o0yyaroierocs ¢ mpernojaBareieM, a TakKe aTTeCTallMOHHbIE HCIIBITAHUS TPOMEKYTOUHON aTTECTAIIH.
KonrakTHast paboTa MOXeT BKJIFOUATh WHBIE BUBI YUEOHOU JEATENLHOCTH, MPEyCMaTPUBAIOIIUE TPYTI-
MOBYIO M MHAWBUAYaJIbHYIO paboTy 00yJaroluxcs ¢ npenojasareneM. Yacsl KOHTaKTHOH paboThl onpe-
nensitorest [TonoxennemM 06 opraHu3aly ¥ MPOBEACHUH KOHTAKTHOW paOOTHI P pean3aiuy 00pa3oBa-
TEJNIBHBIX MPOrPaMM BhICIIETO 00pa3oBaHMs, YTBEPKIEHHBIM YdeHbiM coBeToM YIJITY ot 25 deBpans
2020 roxa.

5. Conep:kanue TUCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesaM) ¢ yKa3aHueM OT-
BECACHHOI'O HA HUX KOJINYECTBA aKaJEMNYIECCKUX YaCcoB

5.1. TpynoemkocTh pa3aeioB AUCHUINIMHBI
o4Has popMa o0ydeHHsA

No | HaummeHoBaHue pazjena auc- J 113 JIP Bcero CamocrosiTenbHas
/T IUATTAHBI KOHTaKTHOM pabota
paboThI
1 | OcHOBBI CTPOEHHUS U CBOMCTBA 4 5 6 12 10,5
METaJUIOB
2 | OCcHOBBI TEpMHUYECKOI1 0Opa-
OOTKH U TTIOBEPXHOCTHOTO - 2 6 8 16,5
YOPOYHEHUS
3 i(ri);;];iyKHHOHHHe METALIBLA | i 4 8 125




Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocrogTeabHas
/I [UTUTAHBI KOHTaKTHOU pabora
paboThI
4 | Hemeramnnyeckue U KOMIIO- 5 5 185
3UIMOHHBIE MATEPHUAJIBI ’
5 | OCHOBBI TEXHOJOTHH KOH-
8 12 4 24 24
CTPYKIIMOHHBIX MAaTEPHAJIOB
HToro no pasnenam: 18 16 20 54 82
[ToaroToBka K MpOMEXYTOYHOU aT- 3
TeCTalluu
Bcero 144
3a04yHasi popma 00y4eHHus
No | HaummeHoBaHue pazjeia auc- J 113 JIP Bcero CamocrosiTenbHas
/T HUATITAHBI KOHTaKTHOM pabora
paboThI
1 | OCHOBBI CTPOCHHS 1 CBOMCTBA
P 05 | - 2 2,5 16
METaJUIOB
2 | OcHOBBI TEPMHUUYECKOI 00pa-
OOTKHM 1 MOBEPXHOCTHOTO - - 2 2 22
YIPOYHEHUS
3 | Koner WOHHBIC METAJUIBI U
Pyt 10 | - - 1 18
CILIaBbI
4 | HemeramuiMueckue U KOMIIO-
0,5 - - 0,5 26
3UIIMOHHBIE MaTEPUAJIbI
5 | OCHOBBI TEXHOJIOTHH KOH-
2 4 - 6 46
CTPYKIIMOHHBIX MaTepHAaIIOB
Hroro no paznenam: 4 4 4 12 128
IToaroroBka K MpoOMeEXyTOYHOU at- 4
TeCTaluu
Bcero 144

5.2. Conep:xkanue 3aHATHI JEKIHOHHOTO THIIA

Pazoen 1. Ocnosvt cmpoenus u ceoiicmea memaniios

1.1. Cmpyxmypa memannog

XapakTepHble PU3HAKN arperaTHbIX COCTOSHHM BemiecTBa. OCHOBHBIC THIIBI KPUCTAIIIN-
yeckux pemetok. [lomumopdusm. Armzorponus. Tekcrypa meramna. Knaccudukanus meran-
70B. [ledekThl CTpoeHHs KpUCTAJUIMYECKUX Tell. ToueuHble, TuHEeHbIe (AUCIOKAINHN) U TIOBEPX-
HOCTHBIE aedexThl. [I1oTHOCTh nucnokanwii. BiusHue TeMreparypbl Ha TIOTHOCTH J1e(hEeKTOB.
Brustaus neekToB KpUCTAIUTMYECKOW PEIIeTKH Ha TPOYHOCTh MeTa/IoB. [’ paduk 3aBUCHUMOCTD
MPOYHOCTH OT MJIOTHOCTH JedekToB. Hakien, Bo3Bpar (OTABIX, MOJUTOHU3AIMS) U PEKPUCTA-
JU3alusl.

1.2 I[Inacmuueckas depopmayus u mexanuyecKue ceoUCmMea Memaiios

CBoliCTBa METAJUIOB C IMpUMepaMu. MexaHM4ecKhe CBOMCTBA METauIoB. /lnarpamMma pactsi-
skeHust. OCHOBHBIE MTOKA3aTeNU MPOYHOCTU U TTACTUYHOCTH, BBISBIISIEMbBIC ITPU CTATUYECKUX UCIBI-
TaHusX. TBepaocTb. MeToAbl M3MepeHHsl TBEPIOCTH U 00JacTH MX NpuMeHeHud. [[uHamuueckue
UCHBITaHUS METAJJIOB U MCHIBITAHUS IIPU MIEPEMEHHBIX Harpy3kax. [I[puHimnuanbsabie cxeMbl. Y gap-
Hasl BA3KOCTb, YCTAJIOCTh, IPE/IEN BEIHOCIUBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢paszosvie npespaujenus 6 Cniasax

[Ipouecc kpucramnuzanuu. dennputHas nukBanus. CruiaB. OCHOBHBIE THUIIBI CILJIABOB.
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Jluarpamma COCTOSIHUSI. MeTouKa MOCTPOCHUS JUarpaMM COCTOSIHUSL Ha TpuMmepe cruiaBa Pb-
Sb. IIpasuno orpeskoB. JlukBamus. Pa3zoBsie npeBparienus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CxeMBlI CTPYKTYP.

1.4 OcHosHbie munwvl ouazcpamm coOCmMosHuUs

JrarpaMmbl COCTOSIHUS CIIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEPAOM COCTOSTHUH HEPACTBO-
PHMBI, 00pa3yl0T MEXaHHUECKHUE CMECH CBOMX IPAKTHYECKH YHUCTHIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpamMma COCTOSIHHSA CIUIaBa, KOMIOHEHTHI KOTOPOT0 HEOTPaHUYEHHO PACTBOPUMBI JIPYT B JApyre
(Cu-Ni). lnarpamma COCTOSIHUSI CILIaBa, KOMIIOHEHTBI KOTOPOTo 00pa3yloT YCTOHYHUBOE XUMH-
yeckoe coenunenue (Mg-Ca). Jluarpamma cOCTOSIHUS CIUIABOB U3 JBYX KOMIIOHEHTOB OTPaHU-
YEHO pacTBOPHUMBIX B TBepaoM cocrostaun (Cu-Ag, Al-Cu).

1.5 Jluaecpamma sncenezo yemenmum

Huarpamma Fe-FesC. Trepasie da3wr cuctemsl Fe-FesC. da3oBbie npeBpanieHus B crijia-
Bax Fe-Fe;C. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJIE€30yTIIePOANCTHIX CIIIIABOB.

Pazoen 2. Ocnoevl mepmuueckoiui 00padomKku u nOEEPXHOCHHO20 YRPOYHEHUS

2.1. Ocnogvl mepmuyeckou oopabomxu

Tepmuueckas 06paboTka. OcHoBHBIE mapameTphl pesxkuma TO. O6menpuHsaThie 0003HaYe-
HUS Ha quarpamme coctosHus. Ctanuu pacnana aycreHuTa. J[marpamMmma TepMOKHHETHYECKOTO
pacmajia ayCTeHHTa M IpeBpalieHunii aycreHuta. [IpeBpanienust aycTeHuTa Mpu pa3inyHbIX CKO-
poctsax oxnaxaeHus. OcooeHHoctu AuddPy3uoHHOTO, 6e31ndPYy3HOHHOTr0 U CMEIIAaHHOTO TIpe-
BpaIlleHHUsI AyCTEHUTA MPHU PANIMYHBIX CKOPOCTSIX oxJaxkaeHus. CTpyKTypsbl, oOpa3yromuecs npu
Pa3IMYHBIX CKOPOCTSAX OXJIAXKICHHUS.

2.2 3akanxa u omnyck cmanu

MaprencutHoe mpeBpaieHue. 3akainka. Kpuruueckas CKOpOCTb 3aKajKu. 3aKajluBae-
MocTb. [IpokanuBaeMocTs. BiusiHue comepxkanus yriepoja B CTalIIX Ha TBEPAOCTh MAPTEHCHUTA.
3akanka u ee BuAbl. OOpaboTKa X0JI0/10M, €€ Ha3HaueHUe U 00siacTh npuMeHeHus. OTHycCK, ero
BUJbl. HazHaueHne kakoro BUIa OTITYCKA.

2.3 Xumurxo-mepmuuecxas oopabomrka. Ilosepxnocmuas 3axanxa

Xumuko-Tepmuueckas 00padotka cranu. Ipoueccer XTO. Pakropsl, Baustonme Ha audpdy-
3UI0 NIPU XUMHUKO-TepMHUECcKOi 00pabotke. Llementarus cramu. Tepmuueckas odpaboTka 1ieMeH-
TOBaHHBIX CTaNel. A30TUPOBAHUE U HUTpoLIeMeHTaIus cTany. [loBepXHOCTHAS 3aKallka CTallu.

2.4 Omorcue u Hopmanuzayus cmanu

Omxur. Buapl oTxura u ux HazHadeHue. Hopmanu3zanus, ee 1emim.

Pa3zoen 3. Koncmpykyuonnsie memainisl u cniasvl

3.1 Cmanu

Knaccudukarus yriaepoaucTeix craieil. MapKupoBKa KOHCTPYKIIHOHHBIX U HHCTPYMEH-
TQJIBHBIX YIIIEPOAMUCTBIX CTalel. YTJIEpOIUCThIE CTANU OOBIKHOBEHHOTO KauyecTBa, YriepoJu-
CTBIE KOHCTPYKIIHOHHBIC Ka4eCTBEHHBIC CTaJH, aBTOMAaTHBIE CTalH — MapKHpPOBKa M 00JAcTH
NpUMEHEHUs. BiusiHue yrieposia Ha CTPYKTYpy M CBOMCTBA cTaieil. JlernpoBaHue craniei, BIIH-
saue gerupyomux smementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTaneii. Map-
KUPOBKa W KIacCHU(UKAIUS JETUPOBAHHBIX cTaneld. [leMeHTyeMble U yiydliaeMble JIeTHpOBaH-
Hele cranu. KopposnoHHOCTOMKHE JierMpoBaHHbIE cTanu. JlernpoBaHHbBIE CTaal C OCOOBIMH
cBoiictBamu. [Ipy>KUHHBIE U MAPUKOTOIIUITHUKOBBIE CTAIH.

3.2 Yyeynwi

Bensie, oTOeneHHbIE U cepble UYTYHBI, UX CTPYKTYpa. MapKupoBKa cepbiXx 4yryHoB. Ob6mna-
CTH MIPUMEHEHUS CEPBIX, BEICOKOIPOYHBIX U KOBKHX UYTYHOB.

3.3 MeOw u cnnaswi Ha ee ochose

MapkupoBKka JTUTEHHBIX U JehOPMUPYEMBIX JIaTyHEH, 00acTh mpuMeHenus. Biusiaue co-
JiepKaHus IIMHKA Ha (a30BbIi COCTaB M MEXaHWYECKHE CBOMCTBA JIaTyHell. MapKupoBKa JTUTEH-
HBIX U JehOpMHUPYEMBIX OpOH3, 00JaCTH TPUMEHEHHUSI.

3.4 Antomunuii u cniaevl Ha €20 OCHOGe

Huarpamma «Al-nerupyromuit snement». JlehopMupyeMbie aqrOMUHUCBBIC CILIABBI, HE
yIpoyHsieMble TepMU4eckoil 00padoTkoii. JlehopMupyemble anfOMUHUEBBIE CIUIABBI, YIPOUYHSE-
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MbIe TEepMUYECKOH 00palboTkoi. JIuTeilHble altOMUHUEBBIC CIUIaBbl. MapKUpOBKH, 00JacTé
MPUMEHEHHUS, IPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UUYUOHHbIE MAMEPUATIb

4.1 Cmpykmypa u ceoticmea Mamepuanos

Knaccudukanus HEMETaNIMYECKUX MaTepUaIoB MO MpoucxoxkaeHuto. CTpykTypa, cBOM-
CTBa U KJ1accu(UKAaIHs TOJIUMEPOB

4.2 [Inacmmaccoi

[Mony4yenne mmactMacc. [Momumepusanms. [lonukonaencanuss HazHaueHne W MeXaHU3M
neicTBus 100aBOK. JIOCTOMHCTBA M HEIOCTATKU TUIACTMAcC. TepMOIUIACTUYHBIE U TePMOpEaK-
TUBHBIE MIacTMacchl. [Imactmaccesl ¢ HanonHuTe sIMU ["a30HaNOIHEHHbIE IACTMACCHI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tomyuenue pe3uH, UX CTPYKTypa U cBOWCTBA. BUbl KayuyKoB, UX CIIOCOOBI MOJIyUYEHUS U
obnactu mpumeHeHHs. J[00aBKU B pe3uHbl M MX (QyHKIMOHATBLHOE HaszHaueHue. CTEKIIo, ero
CTpOEHHE, CBOMCTBA U CIIOCOOBI MOJTy4eHUs. BUIbl cTEKON U uX 00J1aCTH MPUMEHEHUS

4.4 Komnosuyuonnvie mamepuaivl

Komno3unuonselii mMarepuial U ero KOMMoHeHThl CrocoObl MONYy4YeHHUS KOMITO3UTOB.
KoMmo3uImoHHbIe MaTepraibl ¢ HYJIb-MEPHBIMU HAIIOJIHUTEIISIMH, C OJTHOMEPHBIMH HAITOJTHHUTE-
JSIMU U C JBYXMEPHBIMU HanoJdHuTeNAMU. CrieueHHBIH amoMUHUEBbIN nopoiok. Kommno3uiu-
OHHBIC MaTepUalibl HA HEMETAUIMUECKOW OCHOBE. CTEKIIOBOJIOKHUTHI. Y TJIEBOJIOKHUTHI. bopoBo-
7okHUTH. OpraHoBONOKHUTHI. Kepamudeckiie KOMITO3UIIMOHHbBIE MATEPUAITBI.

Pazoen 5. Ocnoevt TKM

5.1 OcHogvl 1umetino2o npou3eo0cmed

TexHoNOorHsI MOJIy4eHUsI OTIMBKHA B IECYAHO-TIIMHUCTOW (hopme (JIUThe B pa3oBbie (op-
MBI), cCXeMa, OCHacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTHUS MOTYyYSHHs OTIHBOK B
000J109KOBBIX (popmax. TEeXHOJIOTHS IMOJYICHUS OTIUBOM METOJIOM JIUTHS IO BBITUIABIISICMBIM
MojiessiM. TeXHOJOTUs IUThS KOKUITh. MI3roTOBIEHNE OTIMBOK IIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasieHuem

[TnactuyHOCTB. 3aKOH MOCTOSIHCTBA 00BheMa. [IoHATHS HaKIIeTl, BO3BpAT U PEKPUCTAIIIN3A-
s, XoJoHas U ropsiaas aedopmaruu. [IpokaTka U ee OCHOBHBIE CIOCOOBI. Buibl mpoduisHO-
ro npokata. Buapl kanubpos. bitomsl u cnsosl. [IpeccoBanue. CynHOCTh mpoiiecca U ero oTIIH-
YUTEIbHBIE 0COOEHHOCTH. CXeMbI MpsIMOTo B 00paTHOTO npeccoBanud. [Ipoaykius npeccoa-
Hus. JloctomHCcTBa U HepocTaTKu Metoda. Bonouenne. CymHOCTh, cXxemMa, 0COOEHHOCTH U TPO-
nykius nponecca. Koska. CylHOCTb Ipoliecca U ero OTJIMYue OT npeccoBanus. Onepanuu cBo-
00H0ii KoBKH. [locTronHcTBa M HepocTaTKu. OOBEeMHas! IITaMIIOBKA M IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apounoco npouzeoocmeda

Capka. MeTonbl CBapKu IUIaBJICHHWEM U JIaBJICHHEM. XHMH3M U MEXaHH3M MPOIECCOB
cBapku. Jlyroas cBapka. [Ipumenenne. Koncrpykius snexrpona ais PJIC. Beibop anexrpona.
Tunsl cBapHBIX cOeMHEHUN. ['a30Bast cBapKa M pe3ka MeTalioB. DJIEKTPOKOHTAKTHAs CBapKa, €e
CYITHOCTh W BUJBI. Perymupyromnue mapamMeTphl 3Toi cBapku. ['a3oBas cBapka. Mcmosb3yemblie
ra3pl U CBapoOYHbIC MaTepuajbl, 000pyIOBaHUE. Y CTPONUCTBO ra30CBApPOYHON Tpenku. TeXxHOI0-
TUs TpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pe3aka. [lomyaBromMmatuyeckas U aBTOMaTH-
yeckas IyroBasi cBapka o cioem Quroca. JlyroBast cBapka B aTMocdepe 3alIuTHBIX razax.

5.4 Ocnogvl 06pabomku pezanuem

Pexxumbl pezaHus v MEepOXOBATOCTh MOBEPXHOCTU. BrusiHue pekUMOB pe3aHus Ha MIepo-
x0BatocTh. OCHOBHBIC OIEPAlMA TOYCHHUS. THIBI TOKAPHBIX PE3IOB IO TEXHOJOTHICCKOMY
HA3HAYCHWIO M OIEpalil WMHU BhIMONHsIeMble. CBepleHHe, 3eHKepOBaHUE, Pa3BEPTHIBAHUE.
OnemeHThl pexuMoB pe3anus. [IporsruBanne. Cxembl 00pabOTKH 3aroTOBOK Ha MPOTSKHBIX
CTaHKax C JJIEMEHTaMH pexXuMoB pezanus. DpesepoBanue. CxeMbl 00paOOTKM 3arOTOBOK Ha
(bpe3epHBIX CTaHKaX C JIEMEHTAMH PEKUMOB pe3aHus. THIbI (pe3 1 MOBEPXHOCTH UMHU 00pada-
TeiBaemblie. [Imndobanre. OCHOBHBIE CXeMBbI NUTU(GOBAHMS. DIEMEHTHI PEKUMOB PE3aHUS TPU
nundoBaHuu. XOHUHTOBaHUE: CXE€Ma, CYITHOCTh U HazHaueHue. CynepuHUIINPOBAaHUE: CXEMA,
CYIITHOCTh M Ha3HadyeHue. llomupoBaHue, aOpa3MBHO-KUAKOCTHAS OTAENKA, MPUTUPKA - CYIHO-
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CTH 3THX 00pabOTOK, X HazHaueHHue U paznuuue. CriocoObl Hape3aHus Pe3bObI

5.3. Tembl u popMbI 3aHATHII CEMUHAPCKOTO THUIIA

Y4eOHBIM IUIAaHOM IO JAUCHUIINIMHE IMPEAYCMOTPECHBI na6opaToprle " IPAKTUYCCKUC 3aHs-

THS.
No HanmeHoBaHue pazena AUCIUTLTAHBI dopma npoBeieHUs TpyaoeMKocTs, yac
B (Momyss) 3aHSTUS OuHas 3a04Hast
1. | OcHOBBI CTpPOCHHUS U CBOMCTBA METaJI- JlaboparopHas pabota 6 2
JIOB IIpakTnyeckas padora 2 -
2. | OCHOBBI TEPMUYECKON 00PaOOTKHU U JlaboparopHas pabota 6 2
MOBEPXHOCTHOTO YITPOYHCHUS IIpakTryeckas padora 2 -
3. | Koncrpykimonnsie MeTaiutbl U ciiaBel | JlaboparopHas pabota 4 -
4. | HemeTayuln4eckre U KOMITO3UITHOHHBIC
MaTepUaIbI ) ) )
5. | OCHOBBI TEXHOJIOTHH KOHCTPYKIIMOH- JlaboparopHas paboTa 4 -
HBIX MaTepUAJIOB IIpakTuueckas pabota 12 4
Hroro yacos: 36 8
5.4. leranu3auus caMOCTOSATEIbLHOM PadoThI
No HaumeHoBanwue pasnena auc- By oo s TpynoeMKocTh, 4ac
LUIUIMHBI (MOZYJIS) O4YHAas | 3ao4Hasd
1. | OcHOBBI CTPOCHHS U CBOIMCTBA U3y4EeHHE TEOPETUIECKOTO Kypca 8 14
METaJIJIOB MOJI'OTOBKA K TEKYIeMy KOHTpoto | 2,5 2
2. | OcHOBEI TepMITYECKOH 00pa- U3ydYEeHHE TEOPETHIECKOTo Kypca 14 20
OOTKH U TOBEPXHOCTHOTO
YIIPOUHEHHS. HOJI'OTOBKA K TEKYIEMY KOHTposto | 2,5 2
3. | KoHCTpyKIIMOHHBIE METaJUIbI U H3y4YeHHe TEOPETUIECKOTO Kypca 10 16
CIIJIaBBI MOJATOTOBKA K TEKYIEMY KOHTposro | 2,5 2
4. | Hemerammdeckrue U KOMITO3H- H3y4YeHHe TEOPETUIECKOTO Kypca 16 22
IIUOHHBIE MaTePUAITbI MOJATOTOBKA K TEKYIEMY KOHTposro | 2,5 4
5. | OCHOBBI TEXHOJIOTHH KOH- H3y4YeHHE TEOPETHUECKOTO Kypca 7 18
CTPYKIITMOHHBIX MaTEPHAJIOB IIOArOTOBKA K TEKYIEMY KOHTPOJIO 5 6
BBITIOJTHEHHE JOMAIITHETO 3a/IaHUs 12 22
6. | [IpomexxyTouHas arrectanus MOJIFOTOBKA K 3a4eTy 8 4
Bcero yacos: 90 132
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6. [lepevyenb yueOHO-MeTOANYECKOT0 0O0ecneYeHHus M0 JMCHUILITHHE

OcHoBHasi M JONOJIHUTEIbHAS JTUTEPaTypa

T'ox
Ne ABTOp, HAUMEHOBAHNE u3za- IIpumeyanune
HUs
Ocnosnas numepamypa

1 | Ap3amacos, b. H. Marepuanosenenue : yueonuk / b. H. Ap3a-

Mmacos, B. 1. Makaposa, I'. I'. Myxun. — 8-e u3z., crep. — TToHOTEKCTO-
Mocksa : MI'TY um. baymana, 2008. — 648 c. — ISBN 978- .
5-7038-1860-2. — Texct : anexkTponuslii // Jlans : anextponno- | 2008 BB JIOCTYTI HPH
OoubaroTevyHas cucTema. — URL: BROAC 1o HOH;I:
https://e.lanbook.com/book/106366 — Pexum mocTyma: s Hy ¥ Hapoiio
aBTOPU3. MOJIL30BATENICH.

2 | MarepuanoBeeHIEe M TEXHOJIOTHS METAJUIOB : YYCOHHK IS
CTYJICHTOB BY30B, OOYYarOIIMXCS MO MAIIMHOCTPOUT. CIEIH- 67 2K3eMILIAPOB
anpHOCTAM / I'. II. ®etucos [u ap.] ; mox pex. I'. I1. detucosa. | 2006 B OMOJIHOTEKE
- Uzn. 4-e, ucnp. - Mocksa : Beiciias mkoina, 2006. - 862 c. : VIITY
wi. - bubmmorp.: c. 849. - ISBN 5-06-004418-1 : 446.09 p.

3 | Apun, M.E.TexHosoruss KOHCTPYKIIMOHHBIX MAaTepUaIOB U Ma- 177 sx3eMIuIsIpOB
tepuanoBeacuue [Tekcr]: yueOnuk mis By3oB / MLE. Jpun, | 1990 B OMOJIMOTEKE
M.A. Mockanes. - Mocksa: Briciras mkoira, 1990. - 447 c. YIIITY

Jononnumenvnaa numepamypa

4 | CipaBOYHHK MO KOHCTPYKIIMOHHBIM MaTepHaliaM : CIIPAaBOUYHUK
/' b. H. Ap3amacos, T. B. ConoBseBa, C. A. I'epacumoB [u ap.] ;
noa pemakuueid b. H. ApsamacoBa, T. B. ConoBseBoil. — [ToTHOTEKCTOBBIN
Mocksa : MI'TY um. Baymana, 2006. — 640 c. — ISBN 5- 2006 JOCTYTI TIPA
7038-2651. — Tekcr : anexkTpoHHBI // JlaHb : 3IEKTPOHHO- BXOJI€ 1O JIOTH-
O6ubnuoreyHas cuUcTeMa. — URL: HY ¥ Mapojro™
https://e.lanbook.com/book/106473 — Pexum pgoctyma: s
aBTOPU3. OJIB30BATENECH.

5 | ®unumnmnos, M. A. MatepuanoBeqieHie B aBTOMOOUIIECTPOCHUH
: yuebHoe nmocodbue / M. A. ®unmunmos, M. A. I'epBackes, A. C. oMHOTEKCTO-
XKwnmmn. — Exarepunoypr : Yp®@V, 2015. — 310 ¢. — ISBN .
978-5-7996-1399-0. — Tekcr : anekTpoHHbId // Jlans : amek- | 2015 BBIH JIOCTYII HPH
TPOHHO-OMONMHOTEUHAs cHCTEMa. — URL.: BX0Je 1o HOH:I,:
https://e.lanbook.com/book/99014. — Pexum goctyma: is HYy 1 Hapoito
aBTOPU3. IOJIB30BATENCH.

6 | [TepeBeptoB, B. I1. TexHONMOTHMH KOHCTPYKIIMOHHBIX MaTepHa-

108 : yuebHoe mocobue / B. I1. IlepeBepToB. — Camapa : Cam- oHOTeKCTORLL
I'VIIC, [6. r.]. — Yactb 1 : Capounsie TexHomoruu — 2013.
— 120 c.— Tekct : snexTpoHHblil / Jlanp : snextpoHHo- | 2013 Bxi(zfgiré ig?n_
OnbMoTeYHas cucrema. — URL:

https://e.lanbook.com/book/130343 — Pexum pocTyna: s
ABTOPH3. MOJIb30BATEIICH.

HY ¥ Mapojro™
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https://e.lanbook.com/book/106366
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

T'on

Ne ABTOp, HAUMEHOBAHNE u3za- IIpumeyanue
HUS
7 | IlepeBeproB, B. II. TexHosoruu KOHCTPYKIIMOHHBIX MaTepua-
70B : yuebHoe nocobue / B. I1. IlepeBepTroB. — 2-¢ u3 ., mepe-
pa6. u mon. — Camapa : CamI'VIIC, [6. r.]. — Yactp 2 : JIu- [ToTHOTEKCTOBBIM
TellHasT W MOPOIIKOBass TeXHOJOrHH. JlazepHble TEXHOJOTUU 2018 JOCTYI NPU
00paboTku MmatepuanoB pesanuem — 2018, — 192 c.— BXOJIC I10 JIOTH-
Tekcr : anekrpouHblit // JIaHb : 3J€KTPOHHO-OMOINOTEYHAS CH- HY U IapoJo™
crema. — URL: https://e.lanbook.com/book/130452 — Pexxum
JIOCTYMA: JUIsl aBTOPU3. MOJIb30BaTElNEeH.
8 | IlepeBeproB, B. II. TexHONOTHMH KOHCTPYKIIMOHHBIX MaTepHa-
708 : yuebHoe nocobue / B. I1. IlepeBepToB. — Camapa : Cam- oHOTeKCTOBLL
I'VIIC, [6. r.]. — Yactp 3 : TexHonorusi o00pabOTKH Marepua-
noB aasineareM — 2013. — 125 ¢. — Tekcr : anekrponssiii // | 2013 AOCTYIT TIpH
. BXO/IE TIO JIOTH-
Jlanb ANEKTPOHHO-OMOMoTeynass cuctema. — URL: %
https://e.lanbook.com/book/130345 — Pexum mocryma: uis HYy W [TapoJio
ABTOPH3. TIOJIb30BATEIICH.
9 | MeramnoBenenue [Tekcr] yuebHoe mocobue / b.
N N . 5 3K3EMIUISPOB B
A. TlorexuH ; YpanbCKui TOCYJapCTBEHHBIN J€COTEXHUYECKHIA 2019 SUGILOTEKE
yauBepcuteT. - ExarepunoOypr : YIJITY, 2019. - 99 c. : un., VITY
1B. ui. - bubnuorp.: c. 87. - ISBN 978-5-94984-707-7
10 | Marepuanosenenue [Tekct] : MeTOM. yKa3aHWs K BBIIOJIHE-
HUIO J1a0. paboT 1o yueOHoil aucturuinae "MarepuanoBeeHue 100 »x3emms-
W TeXHOJOrHs KOHCTpykil. marepuanoB" / Bb. A.Tlorexun [u | 2010 pOB B OMOJIHMO-
np.] ; Ypau. roc. necorexH. yH-T, Kad. TexHon0rnm Metamios. - teke YIJITY
ExatepunOypr : YIJITY, 2010. - 40 c.
11 TexHoyorus KOHCTPYKIMOHHBIX MaTepUaloB U MaTepHallo- 20
AK3EMILISI-
BEJICHUE : METOJI. YKa3aHus K J1ab. pabotam 1o pazneny "OOpa- 2007 16:HO-
6oTtka metamioB pezanueMm" / b. A. Ilorexun [u np.] ; Ypan. POB B OUBIMO
roc. JE€COTeXH. YH-T. - ExaTepunOypr : [YI'JITY], 2007. reke YIJITY
12 | Pa3pabGoTka TEXHOJIOTHH MOJYYCHHS OTJIMBOK B MIECYAHO-
TIIMHUCTBIX opMmax [TekcT] : MeToA. yKa3. ISl BBIMOJTHEHUS
MpaKT. paboThI 110 yueOHOU auctuiuinHe "TeXHOIOTHs KOH- 65 sx3emrus-
CTPYKIIMOHHBIX MaTEpHUAJIOB" JIJIsl CTY/ICHTOB OYHOU M 3a0YHOM 2012 pOB B 6HOIHO-
dhopm obyuenus. / H. K. xxemunes, B. B. Wmommus ; Ypai. texke YIIITY
roc. JiecotexH. yH-T, Kad. TexHomoruu meramios. - ExatepuH-
oypr : YIJITY, 2012. - 24 c.
13 | TexHonmorusi KOHCTPYKITMOHHBIX MaTEPUAJIOB : METOJI. YKa3a-
HUS 110 BBITIOJIHEHUIO JIa0. ¥ MPAKT. padoT MO AUCIUIUIMHE 90 sk3emILIS-
"Marepuanoseneare 1 TKM" / H. C. Uepemnnix, B. 2007 pOB B 6MOIHO-

B. Umromnn, b. A. IloTexuH ; Ypai. roc. JIeCOTEXH. YH-T. -
ExatepunOypr : YIJITY, 2007. - 41 c.

Texke YIJITY

*- MPEKAC YCM HpOfITH 110 CCBIIIKE, HCO6XO,Z[I/IMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHHUE SJIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeabl o0ecneyu-
BAeTCs COOTBETCTBYIOIMMH CPEICTBAMH NH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

JJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnprii o0yJaromuiicss 00ecreyeH T0CTYyIoM K 3JeKTPOHHOM oubnmoreunoit cucreme YI'JI-

TV (http:/lib.usfeu.ru/), DbC Usnarenncta Jlans http://e.lanbook.com/, 3bC Yuusepcurerckas
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oubmoreka onnaiin http://biblioclub.ru/, Hay4YHas AIIEKTPOHHAS ouobmoreka
(https://elibrary.ru/). Dnexrponnas 6ubmmoreka «Hayka u Texuukay - (http://n-t.ru/);

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI

1. DHnukioneaus mo MamuHocTpoeHuto XXL -: obopynoBaHue, MaTepuaioBecHUE, MeXa-
nuka (http://mashxxl.info/index/).

2. «Koncynprant [Timroc» (http://www.consultant.ru/ );

3. Enmunoe okHO gocTyma K oOpa3zoBarenbHbIM pecypcam DenepaibHblii  mopTal
(http://window.edu.ru/),

4. ®enepanbHbI 00pazoBaTeNbHBIA TOpTal: OJKoHOMHKA. Comuosorus, MeHeIKMEHT
(http://ecsocman.hse.ru/);

5. Dxonomuueckuii moprain (https://institutiones.com/ );

6. Mupopmarmonnas cuctema «PocbusnecKoncantunry (https://ekb.rbc.ru/);

7. T'ocynapctBeHHas cucteMa npaBoBoi uapopmaruu (http://pravo.gov.ru/ );

8. «TexakcnepT» - mpodheccuoHANIbHBIC CIIPaBOUHbIE cucTeMbl (http://TexaKcnepT.pyc);

9. bubanoreka Marmmuaoctpoutens (https://lib-bkm.ru/);

Ipodeccnonanbubie 0a3bl JAHHBIX
1. Ba3a nannbix «EquHas cucrema KOHCTpYKTOpckor mokymenTauuu» (http://eskd.ru/); Ba-
3a manubIx «OTkpeiTas 6aza 'OCTosy (https://standartgost.ru/);
2. @enepanbHas ciyx0a rocynapcTBeHHON cratuctukd. OdunmanbHas cTaTucTHKa - Pe-
xuM goctyna: http://www.gks.ru/

HopmaTuBHO-IpaBOBBIC AKTHI
1. I'paxxnanckuii koaekc Poccuiickoit @eneparnuu ot 30 Hos10pst 1994 roga N 51-D3
2. ®enepanbHblif 3akoH «O 3amuTe npas notpeduteneit» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
3. ®enepanbHblif 3akoH «O06 obecrieueHNH eAMHCTBA U3MepeHui» oT 26.06.2008 N 102-D3.
4. ®enepanbHbIi 3aK0H «O TEXHUYECKOM peryaupoBanum» ot 27.12.2002 N 184-@3.
5. ®enepanbHblii 3ak0H «O0 nHGOpMannu, UHOOPMAIIMOHHBIX TEXHOJIOTHIX U O 3aIUTE UH-
dopmarum» ot 27.07.2006 N 149-D3.

7. ®OHJ OLCHOYHBIX CPEACTB AJIsl IPOBEACHUS POMEKYTOYHOM aTTecTAlMU 00y4al0 M X-
¢l 110 AUCHHUILINHE

7.1. IlepeyeHp KOMIIETEHU M ¢ yKa3aHHEM ITanoB UX (OPMHUPOBaHHS B pouecce
0CBOCHUS 00pa30BaTEJIbHON NPOrpaMMbl

PopmupyemMble KOMIETEHIUH Bun u popma KoHTpoOIIS

IIpoMe:XyTOYHBI KOHTPOJIb. KOHTPOJIbHBIE
OIIK-1 - cnocobeH ¢popMynUpoBaTh LETU U | BOIIPOCH! U 3aJJaHUs K 3a4eTy

3aJauu WCCIICIOBAHUS, BBIABIATH NMPHOPH- | TeKymmid KOHTPOJIb: TECTHPOBaHHUE, 3alluTa
TETHl pELIeHMs 33a7a4, BBIOMpATh M CO3/a- | JAOOPATOPHBIX PabOT, BHIMOJIHEHUE 33aJaHHUs Ha
BaTh KPUTEPUHU OLICHKU NpaKTUIeCcKOi paboTe, BHITIOIHEHUE JOMAITHETO
3aJJaHMs

IIpoMe:XyTOYHBI KOHTPOJIb. KOHTPOJIbHBIE
OIIK-2 - criocoOeH MPUMEHATh COBPEMEH- | BOMPOCHI U 3a/IaHMsI K 3a4eTy

HBIE METOJbl HCCIEIOBaHMs, ouleHUBaTh U | TeKymmii KOHTPOJIb: TECTHPOBAaHHUE, 3allUTa
NPEJCTaBIATh PE3yJbTaThl BBINOJHEHHOH | JAOOPAaTOPHBIX PAa0OT, BBHINOJHEHUE 3aJaHUs Ha
paboThI NpaKkTU4YecKOi padoTe, BHIMOIHEHUE JOMAIIHEr O
3aJJaHMsl
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IIpoMeKyTOUHBIH KOHTPOJb. KOHTPOJbHbBIC
OIIK-4 - ciocoOeH UCoIb30BaTh 3aKOHBI M | BOIIPOCH M 3aJIJaHHSI K 3a4ETy

METO/bl MaTEMAaTUKH, €CTECTBEHHBIX, T'yMa- | Tekymmii KOHTPOJIb: TECTHPOBAaHHUE, 3alllUTa
HUTAPHBIX U SKOHOMHYECKUX HAyK MPH pe- | TabOpaTOpHBIX PadOT, BHIMOIHEHUE 3aJaHUs Ha
LIEHUU NPO(eCcCHOHAIBHBIX 33134 IPaKTUYeCKON padoTe, BHIMOIHEHUE JOMAIIHEr 0
3aJaHHs

7.2. Onucanue nokasareJieii U KpUTeprueB OLEHUBAHUS KOMIIETEHUMA HA Pa3IMYHBIX
Tanax ux (popMUpPOBaAHUS, ONIUCAHHE IIKAJ OLlEeHUBAHUSA

Kpurepun oneHnBaHHs YCTHOTO OTBETA HA KOHTPOJIbHBbIE BONPOCHI U 3aJaHHUS 3a4e-
Ta (MPOMEKYTOUYHBI KOHTPOJIL popmupoBanusi komnerenuun OIIK -1, OIIK-2, OIIK-4)

3aumeno

- JIaH TIOJHBIM, Pa3BEPHYTHIM OTBET HA IOCTABJICHHBINA BOIPOC, ITOKa3aHA COBOKYIHOCTb
OCO3HAHHBIX 3HAHUN 00 00BEKTE, JOKA3ATENBbHO PACKPBITHI OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBE-
T€ MPOCIIEKHUBACTCS YETKAsl CTPYKTYypa, JIOTMYECKas MOCIEI0BAaTEIbHOCTb, OTpaXKarolas Cylll-
HOCTh PAaCKpBIBAEMbIX IOHSTHH, TEOpUH, sABIeHWA. 3HaHUE 00 OOBEKTE JEMOHCTPHUPYETCS Ha
(oHEe NOHMMAaHUA €ro B CHUCTEME JJaHHOW HayKH M MEXIMCLUIUIMHAPHBIX cBsizeil. OTBeT u3io-
JKE€H JINTEPATYPHBIM SI3bIKOM B TEPMHUHAX HayKH, IOKa3aHa CIIOCOOHOCTb OBICTPO pearupoBaTrh Ha
YTOYHSIOLIME BOIIPOCHI;

- JIaH TIOJIHBIA, pa3BEPHYTHIA OTBET HA IOCTABJICHHBI BOIPOC, IIOKA3aHO YMEHHUE BBLJIE-
JUTh CYILECTBEHHBIE M HECYIIECTBEHHBIC INPU3HAKH, IPUUMHHO-CIEACTBEHHBIE CBs3u. OTBeET
YETKO CTPYKTYpUPOBAH, JIOTUYEH, U3JI0)KEH B TePMHMHAX HayKu. OJIHAKO OMYIIEHbl HE3HAUU-
TEJIbHBIE OIIMOKHU WM HE0YEThl, UCTIPaBIEHHbIE 00YUYaIOIIMMCS C IOMOUIBIO «HABOJAIINX) BO-
IIPOCOB;

- J1aH HEMOJIHBIM OTBET, JIOTHKA U MOCIIEN0BATENBHOCTh U3JI0KEHUS UMEIOT CYIIECTBEHHbBIE
HapylieHus. JlonyuieHsl rpyoble OMIMOKU MPH OMPEENIEHUN CYIIHOCTH PAacKpbIBA€MBIX IOH -
THU, TeOpUHl, SIBIEHUH, BCIEICTBUE HETOHUMAaHUs 00yYarOIIUMCS UX CYIECTBEHHBIX M Hecylle-
CTBEHHBIX IPHU3HAKOB U CBA3€H. B 0TBeTe OTCYTCTBYIOT BBIBOJIbI. Y MEHHUE PACKPBITh KOHKPET-
HbI€ MPOsIBICHUS 0000IEHHBIX 3HAaHUI HE MoKazaHo. PeueBoe odopmiieHue TpedyeT monpaBok,
KOPPEKIINH;

He 3aumeno - 00ydaroUINiics 1eMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB MpPEIMETa,
HE yMeeT JeNlaTh apryMEHTHUPOBAaHHBIE BBIBOJABI M IMPHUBOJIUTH MPHUMEpPHI, MMOKa3bIBaeT ciaboe
BJIa/ICHNE MOHOJIOTUYECKOM PEUBIO, HE BJIalEeT TEPMUHOJIOTHEN, IPOSABISAET OTCYTCTBHE JIOTH Y-
HOCTH U TIOCIIEI0BATEIbHOCTH U3JI0KEHHUS, JIeaeT OMIMOKH, KOTOPble HE MOXKET UCIPABUTD, Ja-
K€ MPU KOPPEKLIUHU IPENIOIaBATEIEM, OTKA3bIBAETCSl OTBEYATh HA 3aHATHH.

Kpurepun ouneHuMBaHusi BBINOJHEHUs] 3aJaHUIl B TecToBOW ¢opme (TeKymui KOH-
TpoJb hopmupoBanus komnerenuuii OITK-2)

- 3aumeno: KOIN4eCTBO MPAaBUIILHBIX 0TBETOB 51% u Oonee;

- He 3aumeHo: KOJIINYECTBO MPABIWIbHBIX OTBETOB MeHee 51%

Kpurepun oneHnBaHus 3a1UTHI 1a00paTOPHBIX padoT (TeKymMii KOHTPOJIb (POPMHU-
poBanusi kommnerenuuii OIIK -1, OIIK-2, OIIK-4):

3aumeno:

- BBINIOJIHEHBI BCE 3aJjaHusi, oO0ydaromuiics 4yeTko U 6e3 OoImMOOK OTBETHJI HAa BCE KOH-
TPOJIbHBIE BOIIPOCHI.

- BBITIOJIHCHBI BCE 3a/IaHMsI, 0OyJaromuiicss 6e3 ¢ HeOOMbIIMMH OIMOKaMU OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

- BBINOJIHEHBI BCE 3aJ]aHUs C 3aMEYaHUSAMH, 0Oy4Yarol1iics OTBETUII HA BCE KOHTPOJIbHBIE
BOIIPOCHI C 3aMEYAHUSIMH.

He 3aumeno - 00yJaroIuiics He BBIIOIHUI UM BBITOJIHWII HENPaBUIIbHO 3a/laHUs, OTBETHII
Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKaMH WJIM HE OTBETHUJI HAa KOHKPETHbIE BOTIPOCHI.
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Kputepuu oneHuBaHMs BBINOJHEHHE 3aJaHUSI HA NMPAKTH4YecKOl padore (TeKyLIHi
KOHTPOJIb popmupoBanus komnerenuuii OIK-1, OIIK-2, OITIK-4):

3aumeno:

- BBINIOJIHEHBI BCE 3a/1aHUs YETKO U 0e3 omIMOOoK, OTUYET COOTBETCTBYET TPEOOBAHUSAM, BbI-
BOJIbI BEPHBI

- BBIIOJIHEHBI BCE 3aJJaHUSI UMEIOTCSI HEOOJIbIINE OIMOKH, OTUYET COOTBETCTBYET TpeOoBa-
HUSIM, BBIBOJIbI BEPHBI

- BBINIOJIHEHBI BCE 3a/IaHUs C 3aMEYaHHUSIMH, OTYET COOTBETCTBYET TPEOOBAHUSAM, BHIBOJIBI
oOyyaromuics: copMyInpoBa MPH MOMOIIHU MPENoaBaTes

He 3aumeno - 00YJarOIHIACS HE BBITOIHUII WM BHIMOJHIUT HETIPABUIILHO 33/1aHKs, OTYET He MO/
TOTOBJICH WJTH HE COOTBETCTBYET TPEOOBAHMSIM, BHIBOJIBI O0YUAIOIIMICS C(hOPMYIUPOBATH HE MOXKET

Kpurepuu oueHMBaHHUsA AOMAIIHEro 3agaHus (TEKYIIHil KOHTPOJIb, GopMHUpOBaHHe
komnerenuuii OIIK -1, OITK-2, OIIK-4):

3aumeno:

- paboTa mpeacTaBiIeHa B CPOK, BBIITOJHEHBI BCE pa3eiibl TOMAIIHETO 3a1aHusi, opopmIe-
HUE, CTPYKTYpa M CTUJIb PabOThl 0Opa3lOBbIE; PadOTa BHIMOJHEHA CAMOCTOSITENBHO, MPHUCYT-
CTBYIOT COOCTBEHHBIE 0000IIEHNS, PEKOMEHJAIIMN U BBIBOJIBL; TIPH 3aIIATE JOMAIITHETO 3adaHuUs
JTaHbI IPABUIIbHBIE OTBETHI HA BCE BOIIPOCHI.

- pabora mpencTaBieHa B CPOK, HEKOTOPBIE pa3Jieibl JTOMAIHErO 3a/laHusl BBIIIOJHEHBI C
HE3HAYUTENbHBIMH 3aMEYaHUSIMU; B OGOPMIICHHH, CTPYKTYpPEe M CTHIIC 3a/JaHUs, HET TPyObIX
OmMOO0K; 33JaHUE BBITIOJTHEHO CaMOCTOSTEIBHO, IPUCYTCTBYIOT COOCTBEHHBIEC BBIBOJIBI; MPH 3a-
[IMTE JIOMAIIHEro 3aJaHusl JaHbl IPABUIIbHBIE OTBETHI HA BCE BOIMPOCHI C MOMOIIBIO TPEroiaBa-
TEJsL.

— paboTa mpeJcTaBieHa B CPOK, MHOTHE pa3/ielibl JOMAIHETo 33aHusl UMEIOT 3HAUUTEIb-
HbIE€ 3aMeYaHus; B 0OPMIIEHUH, CTPYKTYPE U CTUJIE padOThI €CTh HEJAOCTATKH; 3a/1aHNE BBIOJI-
HEHO CAMOCTOATEIbHO, IPUCYTCTBYIOT BBIBOJIBI; IIPH 3aLIUTE JOMAIIHETO 3aJaHMsI OTBETHI JaHbl
HE Ha BCE BOIPOCHI.

He 3aumeno - paboTa NpeJCTaBIeHa M03Ke YCTAHOBJIEHHOT'O CPOKA, 3a/1aHUS B BBITIOJIHEHBI
HE MOJHOCTBIO WM HENPAaBWIBHO; OTCYTCTBYIOT WJIM ClI€JaHbl HEMpPaBUIbHbIE BBIBOJBI U 0000-
mieHus; oopmieHne 3aJaHnsl HE COOTBETCTBYET TPeOOBaHMSAM; MPH 3aIUTE JIOMALIHErO 3aja-
HUS HE JIaHbl OTBETHI HA MOCTaBJIEHHbBIE BOIPOCHI.

7.3. TunoBble KOHTPOJIbLHBIC 3a1aHUS WJIM HHbIC MATEPHAJIbI, HCO0XOIUMBbIE 1JIA
OLICHKH 3HAHUI, YMEHHM I, HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XaPaKTePU3YOLINX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B IPoLecce OCBOCHHUS 00pa30BaTeIbHOM NPOIrPaMMbl

3aganus B TecTOBO# (popme (TeKyILIHiT KOHTPOJIb)

Texymuit KOHTPOJIb 3HAHUN IO TeMaM Kypca IpoBoAUTCS B (popme TecTupoBanus. TecT 1o
KaXJ10i1 TeMe cOCcTOUT U3 5 BonpocoB. Hirke mpuBeneH O1H U3 BapUaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuanoB. Pa30BbIe IPEBPAILICHUS ).

Tema «OCHOBBI CTPOCHHS U CBOMCTBA METAJLIOB)
1. Ha pucyHke mokasaHa 3JeMeHTapHasl siueiika KPUCTAJUIMYECKON PELIETKHU.

1) npUMHUTHUBHON KyOU4ecKoi

2) rpaHeICHTPUPOBAHHOM KYOMUYECKOM

3) rekcaroHaJbHO# IIOTHOYIIAKOBaHHOW
4) 00bEMHO-TIECHTPUPOBAHHOMN KYOMUYECKOM
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2. OnpeneneHne TBEPIOCTH 3aKaJICHHBIX CTael o MeToty PokBelia mpon3BOAUTCS BIABIHBA-
HUEM B o0paserf ...

1) anmazHoro konyca (mkana B) 3) cranbHoro 1mapuka (mkana C)

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

3. MHoroda3Hblii cIijiaB, KOMIIOHEHTBHI KOTOPOTO MPAKTUYECKH HE PACTBOPSIOTCS B TBEPJIOM CO-
CTOSIHUH Y COXPAHSIOT UHIUBUAYAIbHBIC KPUCTAJUIMUECKUE PEIICTKH, MPEACTABISET COOOH ...
1) cmech 3) XUMHUYECKOE COCTMHECHUE

2) TBEp/bIil pacTBOP 3aMeIIECHUS 4) TBep/IbIil pacTBOP BHEIPEHUS

4. Ilpu yMeHbBIIEHUH PACTBOPUMOCTH YTJIEPO/ia B JKeJIe3€ C MOHMKEHUEM TEMIIepaTypbl U30bI-
TOYHBIH YTJIe€pO BBIICNAETCS U3 TBEPABIX PACTBOPOB B BUJIE ...
1) ¢pepputa 3) nemeHrura
2) rpaduta 4) TpoocTuTa

5. JlehekT KpUCTAITUYECKOM PEIIETKH, IPECTABIISIONINN COO0N Kpai «JTHIITHEH» MOJIYIIIOCKO-
CTH, Ha3bIBACTCH ...

1) TpeuuHoM 3) nucnokanueiu

2) neeKTOM ynaKoBKU 4) TBOMHUKOM

Tema «OcHOBEBI TepMquCKOﬁ 06pa6OTKI/I H MOBEPXHOCTHOI'O YIIPOYHCHUS CIIJIaBOB»

1. OcHOBHO# 0COOEHHOCTHIO MAPTEHCUTHOTO IIPEBPAILICHUS SIBIISIETCS ...

1) 6e3mubdy3noHHBII XapaKTep 3) mosHOE MPOTEKAHNE B H30TEPMHUYUECKHX YCIOBUAX
2) HU3Kasi CKOPOCTh POCTa KPUCTAUIOB  4) HE0OXOIUMOCTD JIOCTATOYHO BBICOKOI CKOPOCTH
MapTeHCUTa muddy3un yriepoaa

2. Haunbonee aucnepcHoi (heppUTO-LIEMEHTUTHON CMECHIO SBISETCA ...
1) TpoocTuT 3) mepaur
2) copout 4) MapTEHCUT

3. Copbut umeer crneayroumii hazoBslii cocTas
1) aycrenur + jeae0yput 3) MapTEHCHUT + IEMEHTHUT
2) beppHT + IEeMEHTUT 4) 1IeMeHTHT + Jiee0ypuT

4. MapTeHCuT — IpeicTaBisieT oo ...
1) mepechIICHHBIN TBEPBIN pacTBOp yriiepoga  3) XUMHYECKOE COSIMHEHNUE JKele3a ¢ yrie-

B 0-)KeJe3e, MOTYYeHHbIN NpU OXJIaKICHUH poziom
ayCTEHMTa CO CKOPOCTBIO, OOJIbIIIE KPUTUYECKOM
2) 9BTEKTOMIHYIO CMECh (heppHTa U IIEeMEHTHTA 4) TBepBIN pacTBOP YIIIepojaa B y-Kejese

9. [Ipm yBenM4eHUN CONepIKaHMs YTIIepoia TBEPIOCTh MAPTEHCUTA B YIIICPOJUCTHIX CTAIISX ...
1) noBeImaercst 3) CyIIECTBEHHO HE H3MEHSETCS
2) YMEHBIACTCS 4) U3MEHAETCS HEMOHOTOHHO

Tema «KoHCTpYKIIMOHHBIE METAJIBI U CILJIABBD)

1. Cranb 20X 1enecoodpa3Ho UCTIONb30BATh ISl U3TOTOBJICHUS ...
1) meMEeHTYEeMBIX IIeCTepeH 3) dpe3 HEOONBIIOTO CEUCHHMS
2) IpYXUH 4) MOANIMITHUKOB CKOJIBKCHUS
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2. 333BT€KTOHHHOﬁ CTaJIbIO ABJIACTCA ...

1) V12 3) 10

2) VIA 4) Cr2

3. B 0TOXKEHHOM COCTOSTHUM CTPYKTYpa cTaimu 60 COCTOUT u3 ...

1) beppura u nepnura 3) mepiuTa M IEMEHTUTA

2) mepinta 4) neneOypuTa v IIEMEHTHUTA

4. OnTuManbHOE COYETaHNE MPOYHOCTH U BsA3kocTH ctaneit 45, 30XI'CA obecrieunBaercst mpo-
BE/ICHHEM ...

1) 3aKajiki ¥ BBICOKOT'O OTITYCKa 3) MOJIHOro OTKKUTa

2) HOpMaTH3aLuH 4) 3aKajiKH ¥ HU3KOT'O OTITyCKa

5 s IPUBCICHHBIX CTaJIEd BBICOKOKAUYECTBEHHOU SBJISIETC ...
1) 40XDA 3) 12X2H3-B]I
2) K22 4) A12

Tema «HemeTamnnueckre ¥ KOMIIO3UIIMOHHBIE MaTCpHaJIbD»

1. Ilpu yBenu4yeHUH CTENEHU KPUCTATUIMYHOCTHU MOJIUMEpa ...
1) yBenuurBaeTcs NPOYHOCTb 3) MOBBIIIACTCS FTACTHYHOCTD
2) YMEHbBINACTCS TEIIOCTONKOCTh 4) MOBBIIIAETCS MOPO30CTONKOCTh

2. B xauecTBe HANOJHUTESI BOJIOKHUTOB UCIIOJIB3YIOT ...
1) XJIOTIKOBBIE OYECHI 3) x710mM4aTo0yMaxKHyI0 TKaHb
2) OpraHuYeCcKHe BOJOKHA 4) NpeBeCHYIO MYKY

3. YxyqieHue CBOMCTB pe3UHBI B MIPOLIECCE IKCIUTYaTallui Ha3bIBACTCS ...
1) crapenuem 3) ByJKaHH3aNueH
2) nectpykiueit 4) Mon3y4ecThio

4. Heopranuueckoe CTEKJIO MpeJICTaBIseT co00i MaTepra Ha OCHOBE ...
1) KUCJIOTHBIX ¥ OCHOBHBIX OKCHIOB 3) HUTPHUIOB OOpa U ATFOMUHHUS
2) ONITHYECKH MPO3PAYHbIX MOJHMMEPOB 4) kapOHI0B aTFOMUHHS U KPEMHUS

5. JlucniepcHO-ypOYHEHHBIE KOMITO3UIIMOHHBIE MaTepHalibl Ha METAIUTMYECKOH OCHOBE TTOJTY-
YalOT YaIlle BCEr0 METOJIOM ...

1) NopoIIKOBOH MeTaJUTyprun 3) MUThs IO/ AaBJICHUEM

2) HaTPaBJICHHOW KPUCTAJUTU3AIH 4) mpokaTKu

Tema «OCHOBBI TEXHOJIOTHHU KOHCTPYKIIMOHHBIX MATCPUATIOB»

1. Tns ynepsxanust pOPMOBOYHON CMECH MIPU M3TOTOBJICHUH JTUTEHHOM (HOPMBI, a TAKXKE TIPH
TPaHCIIOPTHPOBKE ¥ 3aJMBKE (DOPMBI UCIIONB3YIOT ...

1) omoku 3) CTepKHEBOM SAIIUK

2) TUTHUKOBYIO CUCTEMY 4) MOJCITbHYIO TIUTY

2. CBOMCTBO MeTas1a 00pa30BbIBATH B MPOIIECCE CBAPKU COCMHEHHSI, OTBCUYAIOIHE KOHCTPYK-
[IHOHHBIM U SKCIUTyaTallHOHHBIM TPEOOBAHHUSM K HUM, Ha3bIBACTCH ...

1) cBaprBaeMOCTHIO 3) MIaCTHYHOCTHIO

2) KUJAKOTEKYUECThIO 4) nukBanuei
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3. TIporiecc mpoTATHBAHUS MPYTKA Yepe3 OTBEPCTUE, Pa3MEPhl KOTOPOTO MEHBIIIE, YeM UCXO/I-
HBIC pa3Mepbl MPYTKa, Ha3bIBAETCS . ..

1) BeICaIKOI 3) IPOTHKKOM

2) KOBKOM 4) BoJIOUCHHEM

4. Tnst 06paboTKu 0THOPMOBAHHBIX OTBEPCTHIA B OTJIIMBKAX, IIOKOBKAX MJIM 3arOTOBKaX, MO~
BEPTHYTHIX MpeABAPUTEIHHON 00paboTKe CBEpICHUEM, UCIIONB3YIOT ...

1) pa3BepTku 3) MeTuuKn

2) 3CHKEPHI 4) bpe3bl

5. B kauecTBe roproyero ra3a npu ra3oBoi CBapKe yaile BCEro UCMONIb3YIoT ...
1) apron 3) aneruiex

2) BOJOPOJ 4) a3or

Jdomammnee 3aganue (TeKyIU KOHTPOJIb)

JlomamHee 3ajaHue MO JUCUUIUIMHE MpeAcTaBiseT co0oil nBe pacuerHble pabothl. [Ipe-
MOJIaBaTeIeM KaXKIOMY OOYJaromIeMycsl BBIJACTCS BapUAHT WHIUBUIYATHHOTO 3aJaHMs, KOTO-
PBIN COIEPIKUT UCXOHBIC JaHHbBIE. AJITOPUTM BBIIIOJIHEHUSI JOMAIllHEH paboThl MPOMKUCAaH B Me-
TOJWYECKUX YKA3aHHSIX.

Ilpumep ¢ppacmenma domawine2o 3a0anus meme
«Pacuem pexcumos pezanusi npu mokapHou oopadbomxe»
BAPHUAHT Ne3

1.1. Ilenb. OcBOUTH METOIUKY U BBITIOJHUTH PACUYET ONTUMAIBLHOTO PEXXKUMA PE3aHUS IS
TOKapHON 00pabOTKHU 3aTOTOBKHU.

1.2. VicxoHbIe TaHHBIC:

CaoiicTBa Pazmepst Pazmep
MaTepuaa 3arOTOBKH JeTajIH
I IIepoxoBa-
penen CocrosiHue
O06pabaTsI- Teepa- |Toxapuas TOCTB 00pa-
No . | IpOYHOCTH MIOBEPXHO- Jmuna Hnuna N
BACMBIH TIPH pacTs- OCTe OTICPANI| - ) aro- Huamerp| I3, mm [Tuamerp | lg, Mm Garpisacmoid
matepuan | o7 | HB, MITa | (npun.3) | © D, vt » 4 i ¢ TIOBEPXHOCTH
o5, MITa | 0TC 0 ’ ’ Ra,yx
Cranb 45 2246
3 rocrt 598 (229) TO=1 MpoKaT 40 150 37 90 12,5
1050-74
nlod,/ muk/

enabroe dbuxexue

{

Q AN
Puc. 1 — Dckn3 351eMeHTOB pexxrma pe3aHust
/ npu 06Ta‘{I/IBaHI/II/I
~
PN
5
S/ 00]
dbuxerue nodaqy
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B kauecTBe 3aroTOBKM HCIIOJIB3yeM IIPOKAT, BCJIEICTBUE JTOIO ITOBEPXHOCTH
3aroToBKM mnpuHuMaeM 0e3 kopku. lllepoxoBatoct moBepxHocTH Aetanu Rg= 12,5

BBITTOJIHAKO YCPHOBOC TOUCHUC.

2. Iopsiiok mpoBeIeHHsI pacyeToB
2.1. Beibop cnoco0a ycTaHOBKHM 3aroTOBKH Ha CTAaHKE
3aroToBKa JOJDKHA 3aKPEIUIATHCS B TPEXKYJIAUKOBBIM NaTPOH, T.K. AJIMHA 00pabOTKH HE
npeBbimaer 4ereipex auaMeTpoB (ld< 4dd,90mm <148MM) M auaMeTp JeTand MeEHbIIE

nuamerpa oopaboTku Hax cranuHon (d <ddcp,37MM < 250mm) [1, mpui.2].

2.2. Beibop Mojienu cTaHka st 00pabOTKH 3arOTOBKH

Mopenb cTaHka BBIOMpAaeM I10 TEXHMYECKHMM XapakTtepuctukam [1, mpuim.2] B
COOTBETCTBUU ¢ rabapurtamu 3arotoBku (40 mm u 150 Mm), crmocoOoM €€ yCTaHOBKH M TUTIOM
npousBojcTBa. [Ipu ycTaHOBKE 3aroTOBKM B TPEXKYJIAyKOBBIA MATPOH YYUTHIBAEM
HanOOobIIHMI TuaMeTp 00padoTku Haj ctanuHOH (dep=400 mm). [Tpu

YcTaHOBKE 3aroTOBKM B IEHTpPax YYMTHIBAEM HaWOONBIINN AuaMeTp OoOpabOTKH Hax
cynnoptoM (dep= 220 Mm) u paccrosue Mexay uentpamu (Ip= 1000 mm). Ilpu o6pabotke

3aroTOBOK B BHUJE MPYTKOB JUTMHOW O0Jiee pacCTOSHUS MEXAY IEHTPAMU MPHU BBEIOOPE MOACIH
CTaHKa Yy4YUTHIBAI0 HAUOONBIIMI nuameTp mnpyTka B mmnuHaene (dygp= 45 mwm). CpaBHuBas

rabapuTHBIC pa3Mepbl ¢ TEXHUYCCKHMMH XapaKTEPUCTUKAMU TOKAPHO-BHHTOPE3HBIX CTAHKOB,
MIPUMEHSIEM CTaHOK Mojieibio 1 K62.

2.3. Beibop pesua

Br16op BbINONMHSIEM B 3aBHCHUMOCTH OT BuJa TokapHoi omepauuu (TO=1), xectkoctu
cucreMbl CITU]] (HexxecTkast cuctema), mozenu ctanka (1K62), oopadaTeiBaeMoro marepuania
(Cranpb 45 TOCT 1050-74) u cocTostHHS TOBEPXHOCTH 3arOTOBKH (IIPOKAT).

Beibop THma pe3na BBITOJHSAEM B 3aBUCHMOCTH OT BHAA TOKApPHOW OIeparyu
(ITpunoxenune 3). OCHOBHBIE THUIBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPIOCILIABHBIMU
MJIaCTUHAMU, TPUBEACHBI B ipui.4,[1].

- <
L
750 Puc. 2 — Pesen; TokapHbIi
‘y IIPOXOJHOMN, OTOTHYTBIH C
Di‘ TJIACTUHKAMH M3 TBEPOTO CIJIaBa
L = (TOCT18877-73)
4 L
N Aso
Ceuenue pes- BennunHa OCHOBHBIX yT-
OGo3HAYCHIIE na L.vm mMM | a,MM JIOB, T'paj
HXB MM
| P1| Vv | a| 4
2102-0029 25 x20 140 10 14 45 | 45 | 100 | 8 0

Br16op BBICOTHI pe3lia BHIMIOTHSEM B 3aBUCUMOCTH OT MOJIENHM CTaHKa, HA KOTOPOM
BBITIOJIHsIETCST 00paboTka. Bricota pesma H gomkHa ObITH paBHa pPacCTOSHUIO OT JIMHUH
LIEHTPOB JI0 OTIOPHOM MOBEpXHOCTH pe3nenepxareins h (25 = 25) [1, npun.2]. lupuna pesna
JU1sl ToBBIIeHUsI skecTkocTH cuctembl CIIN]] mpuHuMaeM HanOONBIIYIO CTaHIAPTHYIO IS
BBIOPAHHOW BBICOTHI. BBIIET pacTouHbIX pe3lioB (L) BbIOMpaeM B 3aBUCUMOCTH OT JTHHBI
pacraumnBanus (L>14,140>90).
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Beibop Mapku TBepIOTO CIUIaBa BBINOJNHSIO B 3aBHCUMOCTH OT MaTepuana
oOpabaTbeiBacMoOii 3aroTOBKH U Xxapakrepa oopadotku (T14K8) mo mpuin.[1].

2.4. OnpeneneHue TIIyOHMHBI PE3aHUS
[myOuHy pe3aHdsi pacCUWTHIBAEM B 3aBUCUMOCTH OT TMPHUITyCKa Ha 00paboTKy
3aroToBKH. [Ipu yepHOBOW 00pabOTKE MPUITYCK CHUMAETCS 3a OJMH Mpoxon. [lpu stom mis
BCEX TOKApHBIX OMepaIuii, KpoMe MOJAPE3KH TOPIOB, TIIyOWHA pe3aHUs PACCUUTHIBACTCS I10
dbopmye:
o D-d _ 40 - 37

2 2

rae, D-nuamerp 3aroToBKU, MM;
d— nuameTp JeTaiau, MM.

=15mm

2.5. Onpenenenue nogaqu

Bribupaem Benuuuny mnogauu S= 0,4-0,5MM/00 B 3aBUCMMOCTH OT BUAa 00pabOTKH
(uepHoBoe ToueHue), marepuana 3aroroBku (Cranp 45 ['OCT 1050-74), ceuenus pesua
(25x20mmMm), nuametpa getanu (37 mm) u rayOunsl pezanus (1,5mm) [1,mpun.7].

BriOpanHyr0 BeIMUUHY MMOAAYM MPOBEPSIEM IO TEXHUYECKUM XapaKTePUCTUKAM CTaHKa
[1, npun.2]. Tlpn 3HaYCHMSIX MPOJONBHON MOjauM Spp BBIOMpacM OunKaiiliee MEHbLICe
3Hauenue 0,47Mm/00.

2.6. OnpeeneHue CKOPOCTH pe3aHus
CkopocTb pe3aHus pu ToueHuu ais craHkoB 0e3 UITY onpenensiercs no ¢popmye:

Cy

V =
TM.tXv .gYv

’ Kmv ’ I'<nv ’ Kuv ’ Kgov ’ qulv ’ Krv ’ KOV’
M/CEK,
rae, t — riiyOuHa pe3anusi, Mum;

S — nomaua, MM/00;

CvV — k03¢ urmenT, 3aBUosIIUI OT MOAaYN U MaTepHaja 3aroTOBKHU; IS YTIIEPOIUCTBIX
U JIETUPOBAHHBIX CTaJell MpU TOYEHUM pe3llaMy C IUIACTUHKaMu U3 TBepnoro cmiasa T15K6
Cv=420 npu S<0,30 Mmm/00,

YV — MoKa3aTeib CTENEHHU, 3aBUCALINI OT MaTepualia 3aroTOBKM M MOJAuu: JUIsl cTanen
yv=0,20 pu S<0,30 mm/00,

M, XV — I[OKa3aTeau CTENEHH, 3aBUCSIIME OT BHUJa OOpabOTKU: MpPH TOYEHUH U
pactaunBanuu m=0,20, xv=0,15;

Kmv —xo3ddunuent, 3aBucammuil or kadectBa 00pabaThIBA€MOro MarepHaina: JJis
YIJIEPOJUCTBIX U JIETUpOBaHHbBIX cTaneit Kmv=735/88, 735/980= 0,75

Knv —xo3d@uimrenT, yauThIBaloOUMil COCTOSIHUE MMOBEPXHOCTH 3aroToBk: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv —xo3@duienT, yyuThIBalOmUi MapKy TBEpJIOCIUIaBHOM muacTuHku: Kuv=1 mis
T15K6 n BK6,

Kov — xoapdunuent, yunTeiBaromuii BETUYUHY TJIaBHOTO yIUia B IjiaHe y pe3ua: Kov
=1 npu ¢=45°

Kolv — xoapdunueHT yuuThIBaronfii BEIWMYHMHY BCIIOMOTAaTEeIbHOTO YIja B IJIAHE Y
pesua: Kol1v=0,87 npu ¢l =45°;

Krv — xoadunmenT, yautsiBaronuii paanyc npu Bepiuae pesna: , Krv=0,94 npu r=1,0
MM

Kov- xoaddumment, yuuThBatomuii BU 0OpaOOTKHU: MPU JPYrUX BHUIAX TOKAPHOU
obpaboTku Kov=1.

350

V= 60°2 '1’50.15V - 0,470.3@ -4.08-1-1-1-0,87-0,97 -1=521m/ mun
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[Tocne ompeneneHnss CKOPOCTH Pe3aHUs PACCUMUTHIBACTCS YaCTOTA BPALICHUS IITTHHICIS
o ¢popmye

n_1OOO-V
7-D

r/le, V — CKOPOCTh pe3aHusl, M/MUH;
T — MaTeMaTH4ecKas MoCTosHHag, 7 = 3,14;
D — nuameTp 3aroTOBKH, MM.

n= M = 414806 [ mun
3.14-40

HaiineHHyro 4acToTy  BpallleHus [IIOUHJENS  [pOBepseM IO  TEXHHUYECKUM
XapakTepucTukaM craHka [1, mpun.2]. Takoil 4acTOThl BpallleHUs LINUHAENSA y CTaHKa HET,
noaToMy Oepem OimKaiilee MEHbLICE 3HAYCHUE M3 TEXHUIECKMX XapakTepueTuk (ngy=2000).
ITo ckOppeKTUPOBAHHOM YacTOTE BpalLlEHUs OJCUUTHIBAEM (PaKTHUECKYIO CKOPOCTh pPe3aHus,
KOTOpasi BO3MOKHA IIpU paboTe Ha BEIOpAaHHOM CTaHKE:

v, = 7-D-n _ 314-40-2000 _ 251, /mum
1000 1000

2.7. ITpoBepka pexuMa pe3aHusi 1o MOITHOCTH CTaHKa

[Tocne BBIOOpa pexuMa pe3aHusl MPOBOIUM IPOBEPKY HA JOCTATOYHOCTH MOITHOCTH
AIIEKTPOABHUTraTeNsl CTaHKa. /1 3TOro B 3aBHCMMOCTH OT TNPOYHOCTH 0OpadaThIBAEMOTO
MaTepuana 3arotoBku 0,=598 MIla, rnyOunsl pezanus t =1,5MM, BeIMYMHBI NOJaYH S =

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

HaiiteHHY!0 MOIIHOCTH CPaBHMBAK C MOIIHOCTBIO HAa IINUHACIE CTaHKA, KOTOPYIO
OTpeseNsIoT 1o hopmyie:

Ny = Nygg 1,kBT

rae, Nys— MOIIHOCTD IBUTATENS CTAHKA,;

n — KIIJI cranka.

Nyp=10-0,8=8kBT

ITpu >ToMm BeImonHsercsa ycnosue Ny<N, ,(4,1<8)

i’

Bomnpocs! 1151 321U THI J1A00paTOPHBIX padoT, HAa MpUMepe JadopaTopHoil padorsl «Merto-
AbI H3MEPEeHHU TBEPAOCTH» (TEKYIIHH KOHTPOJIb)

1. Haiite ompeneneHue MOHATHIO TBEPAOCTb. BbiOepuTe METOIbl M3MEpPEHUsl TBEPIOCTH
koBKoro yyryna K440-5. O6ocHyiite BHIOOD.

2. Jaiite ompeneneHHe MOHATHIO TBEPAOCTb. BbiOepute MeTO[bpl M3MEpeHUs: TBEPIOCTH
3akanieHHo# cramu 651°. O6ocHy#TE BBIOOP.

3. Haiite ompeneneHue MOHSITHIO TBEPAOCTb. BbiOepuTe MeTOabl M3MepeHUs TBEPIOCTH
nemeHToBaHHOM ctanu 18XI'T. OGocHyiiTe BBIOOD.

4. [aiite ompeneneHue MOHATUIO TBEPAOCTh. BriOepuTe METOabl M3MEPEHUs: TBEPAOCTH
MMOBEPXHOCTH CTAIBHOTO Bajia YIPOUYHEHHOH TIacTudeckont nedopmarmeir. O60CHYHUTE BHIOOD.

5. Haiite omnpeneneHne MOHIATUIO TBEPAOCTb. BribeprTe MeTOIbI U3MEPEHHS YIPOUHEHHO-
ro TepMUYECKOr 00paboTKO# amromuHueBoro craBa B95. O6ocHyiiTe BEIOOD.

6. JlaiiTe onpeneneHue MOHATHIO TBEPAOCTh. BbiOepruTe MeToabl H3MEpEHHsT YIPOUHEHHON
Tepmudeckoi oopadboTkoit 6pon3sl bpAJXKH10-4-4. OGocHyiiTe BHIOOP.
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3agaHus K NpakTHYecKHM padoTaM, Ha mpuMepe padoTsl «PyyHas nyrosasi cBapka
IITYYHBIMH 3JIeKTPOAaMMU» (TeKyIMid KOHTPOJIb)

1. IBy4uTh TEOPETUUECKYIO YaCTh PabOTHI.

2. Paccuurath 1 BBIOpATh apaMmeTpsl (CHIIy CBAPOYHOTO TOKA, JUAMETP, THIL U MapKy
JIEKTPO/IA) AJIsl PY4YHOH 3JIEKTPOyrOBON CBApKU 3ar0TOBOK, BhIJAHHBIX IPENOIaBATEIIEM.

3. CBaputhb 00pa3ipl Ha BEIOPAHHOM PEXHME CBAPKH.

4. Ilo xapakTepy Ae(peKTOB OLIEHUTD BIMSIHUE PEKUMOB PYUHOH 3JIEKTPOILYyTrOBOM CBApKU
Ha KaueCTBO CBAPHOI'0 COEIMHEHHS.

5. CocTtaBUTb OTYET, CACIATEH BEIBOJLI.

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

[IpoMexxyTouHast aTTecTalys MO AWCIMIUIMHE COTJIACHO Y4EeOHOMY IUIaHy HMPOBOAMTCS B
¢dopMe 3aueTa. 3a4eT BKIIOYAET B c€Osl OJJMH BOIPOC U3 TEOPETUUECKON YaCTH Kypca U 3aJaHHUE.
[lepeueHb KOHTPOJILHBIX BOIIPOCOB M IPUMEPHBIC 33JaHUS K 3a4eTy MPUBEICHBI HIKE.

KoHTpoJibHBbIE BOPOCHI

1. OcHogbl cmpoenus u c60UCmea Memanios

1. XapakTepHble IPU3HAKU arperaTHbIX COCTOSHUM BeliecTBa. OCHOBHBIC THUIBI KPUCTAJLIU-
yeckux peuterok. [lomumopdusm. Aunzorponust. Tekcrypa meraiia. Kinaccugukarys MeTaios.

2. JledexTsl CTpOECHUS KPUCTAIMYECKUX Tel. ToueuHble, IMHEeHHbIE (IUCIOKAIMN) U TIOBEpX-
HOCTHBIE JieheKThl. [IMoTHOCTh Auciokarwii. BiusiHie TemepaTypsl Ha IIIOTHOCTD 1€()EKTOB.

3. BiausHus nedexkToB KpUCTAIIMYECKONW PEeLIeTKH Ha MPOYHOCTh MeTa/luloB. I'paduk 3aBu-
CHUMOCTbB ITPOYHOCTH OT TUIOTHOCTHU JAe(hEeKTOB

4. Haxuner, Bo3BpaT (OTIbIX, TOJUTOHU3ALINS) U PEKPUCTATIIN3ALUS.

5. OmmcaTh mporece KpucTaum3anuu. JleHapruTHast TUKBAIHSL.

6. CBoiicTBa MeTaJIOB C IpuMepaMu. MexaHu4yeckre cBOMCTBa MeTaioB. OCHOBHBIE IO-
Ka3aTeJd MPOYHOCTH M IJIACTUYHOCTH, BBISBIISIEMBIE TIPH CTAaTHUECKUX UCIBITaHUAX. [lrnarpamma
pacTsKEeHHUs.

7. TBepmoctb. Metoasl U3MepeHHs] TBEPAOCTH U o0OjIacTH uxX npumeHeHus. I[Ipusectu
NPUHIUIHAIBHBIE CXEMbl H3MEPEHUS TBEPJOCTH.

8. JlmHaMU4YecKre WCIBITAaHWS METAJUIOB W HCIBITAaHUS TPU TIEPEMEHHBIX HarpysKax.
[TpuHIMNMAIbHBIE CXeMBI. Y 1apHas BA3KOCTh, YCTAJIOCTh, IPEIE] BBIHOCIUBOCTH.

9. CrutaB. OxapakTepru30BaTh OCHOBHBIE THIIBI CIIJIABOB

10. Inarpamma cocTosiHusl. MeToaMKa MOCTPOEHUsI JUarpaMM COCTOSHHSI Ha IpUMeEpe
crutaBa Pb-Sb. TIpasuio otpeskos.

11. JlnarpamMmbl COCTOSIHMS CIJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPAOM COCTOSIHUU Hepac-
TBOPHUMBI, 00pa3yl0T MEXaHMUYECKHE CMECH CBOMX IMPAKTUYECKH YUCTHIX 3epeH (Hampumep, Pb-
Sb, Sn-Zn). JIukBamus. Cxemsl cTpykTyp. dDazoBble mpeBpanieHus B cucreme Sn-Zn.

12. lmarpamma COCTOSIHUS CIJIaBa, KOMIIOHEHTBHI KOTOPOTO HEOTPAaHHYEHHO PAaCTBOPHMEI
apyr B npyre (Hanpumep, Cu-Ni). ®a3zoBsie npeBpaienus B cucreme Cu-Ni. JlukBamus B cu-
creme Cu-Ni

13. lnarpamma COCTOSIHMSI CIUIaBa, KOMIIOHEHTBI KOTOPOro 00pa3yloT YCTOWYMBOE XUMHU-
4yeckoe coenuHeHune (Hanmpumep, Mg-Ca).

14. JlnarpaMMa COCTOSIHMSI CIIJIaBOB M3 JIByX KOMIIOHEHTOB OIPaHMUYEHO PACTBOPUMBIX B
tBepaoM cocrostuun (Hampumep, Cu-Ag, Al-Cu). dasossie npespaienust B cucreme Cu-Ag.
CXeMBI CTPYKTYP.

15. uarpamma Fe-FesC. TBepawie daspl cucremsl Fe-FesC. da3oBbie mpeBpamieHus B
crunaBax Fe-Fes;C. IlpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIEPOAUCTHIX CIIABOB.
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2. OcHogbl mepmuieckoli 06pabomku u NOBEPXHOCMHO20 YNPOUHEHUs

1. Tepmuueckast oopadotka. OcHOBHBIE TapameTpsbl pexxuma TO. OOmenpuHsAThIE 0003Ha-
YeHUsl Ha JAuarpamme cocTosHus. [lepeuucnuTs U 1aTh OnpeneeHuss OCHOBHBIM BHIaM TE€PMHU-
YecKor 00paboTKH

2. Craguu pacnajna aycreHuTa. /luarpamMmma TEpMOKMHETMUYECKOTO paclaja ayCTeHUTa U
npeBpalleHui aycrenura. [IpeBpaiiienus aycTeHuTa Npu pa3inyHbIX CKOPOCTSIX OXJIaKICHUSI.

3. Ocobennoctu muddy3nonHoro, 6e3mup(GHy3MOHHOTO W CMEIIAHHOTO IPEBPAIICHUS
ayCTEeHUTAa MPU Pa3IUYHBIX CKOPOCTSIX oxJaxjaeHus. CTpyKTypbl, oOpa3yromuecs npu pa3iny-
HBIX CKOPOCTSIX OXJIa)KJICHUSI.

4. MapreHcuTHOe mpeBpaiieHue. 3akajika. Kpurndeckas CKOpPOCTh 3aKajkH. 3aKajauBae-
MocTb. [IpokanuBaemocTs. BiusiHue conepkanus yriiepoja B CTaIsX Ha TBEPAOCTb MAPTEHCHUTA.

5. IlepedncauTh OCHOBHBIE BUBI TEPMHUYECKOW 0OpaOOTKH cTajield. 3akajika U €€ BHUJIbL.
O06paboTka X0J0/10M, €€ Ha3HAUYEHUE U 00JIACTh MPUMEHEHHUS.

6. OcHOBHBIE BUABI TepMHUUecKOi 00paboTku. OTmyck, ero BuAbl. Ha3HaueHue Kaxaoro
BU/JIA OTIIyCKa.

7. OcHOBHBIE BHJIbI TepMHUECKON 00paboTku. OTxur. Bumbl oTkura U uX Ha3HAYCHHE.
Hopmanuszanus, ee nenmu.

8. Xumuko-tepmuyeckas obpabotka cranu. [Ipomeccsr XTO. dakTopsl, BIUAIOININE Ha
TG PYy3HI0 IPH XUMUKO-TEPMHUYECKON 00paboTKe

9. llementauus cranu. Tepmuyeckas 00paboTKa IIEMEHTOBAHHBIX CTaJICH.

10. A3oTupoBaHM€ U HUTPOLIEMEHTALUs CTAJIH.

11. [ToBepxHOCTHAs 3aKajiKa CTaJIH.

3. Koncmpykyuonnvie memainnul u cniagsl

1. Knaccuduxanus yriaepolucTbix craieid. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTAJIbHBIX YIJIEPOAUCTHIX CTaJICH.

2. BausHue yriepoja Ha CBOMCTBa craynell. YTJIepoJucThle cTalld OOBIKHOBEHHOI'O Kaye-
CTBA, YIJIEPOJUCTbIE KOHCTPYKIIMOHHBIE KAUECTBEHHBIE CTaIM, aBTOMATHBIE CTAJIM — MAapKUPOBKA
U 00J1aCTH IPUMEHEHHSI.

3. JlerupoBanue cranel, BiaussHue jgerupyrommx snemeHtoB (Cr, Ni, Si, Mn, Co, A1V, W u
T.J1.) Ha CBOMCTBa cTasiell. MapKkupoBKa U KilacCU(UKALUS JIETHPOBAHHBIX CTaJIEH.

4. llemeHTyeMble U yiydlllaeMble JETHPOBaHHbIE cTaau. Koppo3MOHHOCTOMKUE Jerupo-
BaHHBIE CTaAJIH.

5. JlernpoBaHHbIE€ CTamu ¢ 0COOBIMU cBOMcCTBaMu. [IpyKMHHBIE U IIAPUKOMOAIIUITHUKO-
BBIE CTaJIH.

6. benble, oTOENEHHBIE U CEpbIe YYTYHBI, X CTPYKTYypa. MapKUpoBKa CephIX YYT'yHOB.

7. MapkupoBka 4yryHoB. O01acTi NPUMEHEHHS CEPbIX, BBICOKOIIPOYHBIX U KOBKUX UYT'YHOB.

8. XapocTotikue u xapornpodHbie ctaiar. CriocoObl MOBBIICHUS KAPOTIPOIHOCTH CTAICH.

9. I'pynmbel MHCTPYMEHTAIBHBIX MaTepHANIOB. YTJIEPOAUCTHIE U JIETUPOBAHHBIE MHCTPY-
MEHTAJIbHbIE CTAIM UX MapKUPOBKA, JOCTOMHCTBA U HEJIOCTATKH

10. I'pynmbl HHCTPYMEHTAIBHBIX MaTepHaoB. brIcTpopexyIas crtanb 1 TBEpAbIE CIUIABBI
UX MapKHPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. M3HococTroiikocTh. IlyTH MNOBBIMIEHUS HW3HOCOCTOMKOCTU. ['pymmbl HM3HOCOCTOMKHMX
CTaJei.

12. U3nococTolikue cranu: ctanb ["anduibaa, KaBUTaMOHHO-CTOWKHE CTaJIU, TpapUTH3H-
POBaHHBIE CTAJIM, APUKOMOAIIUITHUKOBBIE CTAIIH.

13. MapkupoBKa JIUTEHHBIX U JePOPMHUPYEMBIX JIaTyHel, 001acTu NpuMeHeHus1. Biusinue
coJIepKaHus IIMHKA Ha (pa30BbIi COCTaB M MEXaHUUYECKHE CBOMCTBA JIATYHEH.

14. MapkupoBKa JTUTEHHBIX U 1e(HOPMUPYEMBIX OPOH3, 00IACTH TPUMEHEHHS.

15. JIluarpamma «Al-nerupyrommii sneMeHT». Jlehopmupyempie aTrOMUHUEBBIC CIIABHI, HE
yIpOYHsieMble TEPMUYECKON 00pabOTKOM, MapKUPOBKA, 00JIACTH MIPUMEHEHHUS, TPUMEPBI.

16. Jlmarpamma «Al-nerupyromuii snemeHT». JlepopMupyembie amtOMUHUEBBIE CILIABHI,
yIpOYHsieMble TEPMUYECKON 00pabOTKOM, MapKUPOBKA, O0JIACTH MIPUMEHEHHSI, TPUMEPHI.
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17. Tnarpamma «Al-nerupyronmii snemenT». JIuTeliHple aqlOMUHUEBBIE CIIIABBI, MapKU-
POBKa, 00JIaCTH IPUMEHEHHUS, TPUMEPBI.

4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATbL

1. Knaccudukaius HEMETAJUTMUYECKUX MATEPUAIIOB MO TMpoucxoxaeHuto. CTpykrypa u
cBoiicTBa nmonumepoB. Kimaccudukamnus noamMepoB o popmMe MakKpOMOJIEKYJIbI, IO MOJISIPHOCTH,
1o (pa30BOMY COCTOSIHHIO, 10 TIOBEJICHHUIO MPY HArPEBAHUU.

2. [Tonyuenune miactmacc. [Tonmumepusanus. [onukonnencarus Ha3HadueHne u MexaHU3M
JecTBUs 100aBOK. ITmacTMacchl ¢ HAIOJIHUTEISIMH.

3. TepmonnacTU4YHbBIC ¥ TEPMOPEAKTUBHBIE IJIACTMACCHI, PUMEPBI U 00JIACTH TTPUMEHE-
HHUS.

4. ITomy4yeHue pe3uH, UX CTPYKTypa U CBOWCTBA. BUIbI KaydyKOB, KX CIIOCOOBI IMTOJTYICHHS
U 00JIaCTH IPUMEHEHUSI.

5. N3onpeHoBslii, OyTaiueHOBBIA, KPDEMHUMOPTaHUIECKUN KayqyKd U Pe3UHbI U3TOTaBIH-
BaeMbI€ U3 3TUX KayUyKOB.

6. IIpouecc ByiKaHU3AlUU, OCHOBHBIE BYJIKaHU3aTOPbl. OCHOBHBIE JOOABKU B PE3UHBI U
X Ha3HAUYCHHE.

7. Crekiio, ero CTpoeHHE, CBOMCTBA M CIIOCOOBI MOTy4YeHHs. Buabl cTexon u ux obnactu
MIPUMEHEHUS

8. KoMno3unnoHHsIi MaTepuai U ero KOMIOHeHThl CocoObI MOTYYeHHs] KOMITIO3UTOB.

9. KoMmno3unmoHHbsle MaTtepuaabl ¢ HYJIb-MEPHBIMH HANOJHUTEISIMU, C OJHOMEPHBIMU
HATIOJHUTEIISIMU U C IByXMEPHBIMU HanoMHUTENAMU. CrIeYeHHBIN aTFOMUHHUEBBIN TTOPOIIOK.

10. KoMmmo3uunoHHble MaTeprasbl HA HEMETAUINUECKON 0ocHOBE. CTEKIIOBOJIOKHUTHL. YT-
JI€BOJIOKHUTHL. bopoBOIOKHUTEL. OpraHoBOIOKHUTHL. Kepamuueckne KOMIO3UIMOHHbIE MaTepH-
aJbl.

5. OcHo8bI mexHoN02UU KOHCMPYKYUOHHBIX MAEPUALos
5.1 OcHosbl tumetino2o npouzeoocmaa

1. JIutelinble cBoiicTBa cru1aBoB. OCHOBHBIE JTUTEHHBIE CILIABbI.

2. TexHonoTHs MOJYYEHUs OTJIUBKU B MECYAHO-TIUHUCTOMN (hopme (TUThe B pa3oBbie Gop-
MBI), cXeMa, ocHacTKka. ®OPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHosiOTHA MOJIy4€HUSI OTIUBOK B 000JIOUKOBBIX (pOopMax.

4. TexHONOrUs MOJIYYEHHUS! OTIIMBOM METOJOM JIUThS MO BBIIIABIIIEMBIM MOJEIISIM.

5. TexHoOrus TUTHS KOKUIIb.

6. M3rotoBieHne OTIMBOK [IEHTPOOEIKHBIM CIIOCOOOM.

5.2 OcHosbl 0bpabomku memanios 0asieHuem

1. ITousarue OMJI. ®axTopsl, Biustomme Ha OM/I.

2. OcHoBHbIe 3akoHOMepHOCTH OM/] 1 0071aCTH MIX IPUMEHEHUS.

3. Xapakrepuctuku nepopmanuu. Brusane OM/] Ha cTpyKTypy M CBOWCTBA METAJUIOB.
[ToHsITHSI aHU30TPOIKUS, TEKCTYpa METaJlIa, HAKJIETI U PEKPUCTAIITU3aLHSL.

4. HarpeB meramna nepen OM/I. Knaccuduxanus nporeccoB o0pabOTKH JaBICHUEM 10
cxemam, TemrepaTrype 1e@opMUpOBaHUS U 110 HA3HAYECHHUIO.

5. IlpokaTka U ee OCHOBHBIE CIIOCOOBI (TpHBECTH cxeMbl). Buasl mpoduieit coproBoro
npokara. biromel U cii0BbI.

6. KoBka. CyIIHOCTS Ipoliecca ¥ ero OTJIMYKE OT NMpeccoBaHus. JJocCTOMHCTBA U HEJOCTAT-
KH.

7. Onepanuu cBOOOJHON KOBKU: OCaJlIka M €€ pa3HOBHMIHOCTH, MPOIIMBKA, KOBKA B IMOJ-
KJIAJHBIX IITaMIaX - IPUBECTU CXEMBI U EPEYUCIUTH MPOAYKIIHIO.

8. Pa3HOBUIHOCTH MPOTSKKHU - MPUBECTU CXEMbI M MEPEUUCIUTH Mpoaykimio. O6opyno-
BaHHE ISl KOBKU M €r0 Ha3HAYCHUE.

9. IIpeccoBanue. CymHOCTB MpoIIecca M €ro OTIHYUTEIbHbIE 0COOEHHOCTH. CXEMBI MPSIMO-
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ro u obparHoro npeccoBanus. [Ipoxykius npeccoBanus. JJOCTOMHCTBA M HEAOCTATKHA METO/A.

10. Bonouenue. CymHocTh, cxeMa, 0COOCHHOCTH | MPOAYKIIHS TIpoliecca.

11. OObemMHas mTaMIOBKA, €€ CYHIHOCTh. OTIu4usi 0ObEMHOM IMITAMIIOBKH OT KOBKH.
[IpuBecTr cxembl IITAMIIOBKM B OTKPBITBIX M 3aKpbIThIX mITamnax. [Ipeumyiiectsa u Hepocrat-
K1 00BEMHOM IITAMIIOBKHU TIEpe/l KOBKOM.

12. ®opmooOpa3yroIIMe U pa3aeuTeIbHbIC ONEePalMA XOJIO0IHON JTUCTOBOM MITAMITOBKH.
IIpuBectu onpeneneHus U PacKpbITh CYTh 3TUX OIEPALMIA.

13. Pa3HOBUAHOCTH XOJIOAHONW 00bEMHOM MTaMIOBKH. [IpuBeCTH CXEMBI.

5.3 OcHosbl mexHono2uu c6apoUHO20 NPOU3BOOCMEA

1. Capka. TepMuueckne, MEXaHUUECKHE U TEPMOMEXAHUUECKUE METO/IbI cBapku. JlocTo-
VMHCTBA U HEJIOCTATKU CBAPKH IUIABJIEHHUEM U JABJICHUEM. XHUMHU3M U MEXaHU3M MPOLIECCOB CBAP-
KH.

2. JlocToMHCTBA U HEIOCTATKH CBApHBIX coeauHeHui. [lapaMeTpsl, peryiupyromme mpo-
11ecC CBapKH. THIl CBAPHOTO COETUHEHUS

3. UcTouHMKHU TOKa JUIsl 3J1€KTPOAYroBoi cBapku. Pyunas nyrosast cBapka. KoHcTpykuus
anextponaa mis PZIC. Beibop anekrpona.

4. DNeKTpOKOHTAKTHAsI CBapKa, €€ CYIIHOCTh U BUABI (IPUBECTU TPU CXeMbl). Perymupy-
IOILIKE MTapaMeTpPbl ITOU CBapKH.

5. Crpoenue razosoro miamenu. ['azoBas cBapka. Vcnonb3yemble ra3pl U CBapOYHbIE Ma-
Tepuaisl, 000pyaoBaHue. Y CTPOWCTBO ra30CBAPOYHOM TOPEIIKH.

6. TexHoOTHS MpOIECcCa Ta30BOM pe3KU. Y CTPOHUCTBO Ta30BOTO pe3aka.

7. Ilna3menHas cBapka. Y CTPOMCTBO IIa3MEHHON TOPENKH (I1a3MOTPOHA).

8. IlommyaBTOMaTnyeckast 1 aBTOMaTH4YeCKasi yroBas CBapka moji cioeM ¢uroca. Jlyrosas
CBapka B aTMoc(epe 3allUTHBIX Ta3ax.

9. DnexTponuiakoBas cBapkKa.

10. CBapka jaBrneHuEM (XOJIOIHAS CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CnenuanbHble TEPMUYECKHE MTPOLIECCHI: HAIUIABKa, HANTbUICHUE, MaiKa.

14. Texnomornyeckas U puU3NYECKasi CBAPUBAEMOCTh. BiIusHUE JIETUPYIOMINX AJIEMEHTOB U
IIpuMece Ha cBapuBaeMocCTh. [loapa3enenne craneil Ha 4eThIpe rPYIIIBI CBAPUBAEMOCTH.

5.4 Obpabomka memannog pesanuem

1. Knaccuduxanus MeTamiopexylumx CTaHKOB [0 METoly 00pabOoTKH, MO0 YHUBEPCAIbHO-
CTH, 110 CTETIEHU TOYHOCTH.

2. PexxnMBbl pe3aHust 1 IEPOXOBATOCTh IMIOBEPXHOCTH. BiusiHNE peKMMOB pe3aHus Ha Ile-
poxoBaTocTh. OCHOBHBIE ONEepaluy TOYESHUS (TIPUBECTH CXEMBI).

3. Tunbl TOKapHBIX PE3LIOB MO TEXHOJIOTMYECKOMY Ha3HAYEHUIO U ONepalil UMU BBINOJI-
HsIEMBbIE (CXEMBI).

4. DneMeHTbl TOKapHOTo MPOXOAHOro pe3na. [IpuBectu cxeMy 3JIeMEHTOB PEXXUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepalvil ToueHns. Buasl cTpyXKu.

5. CBeprieHue, 3eHKepOBaHHe, pa3BePThIBAHUE (CXEMBI). DIEMEHThI PEKUMOB PE3aHUsl.

6. IlporsaruBanue. Cxembl 00pabOTKHM 3arOTOBOK Ha MPOTSDKHBIX CTAHKAX € AJIEMEHTaMHU
PEKUMOB pE3aHMUsL.

7. ®pezepoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (Dpe3epHBIX CTaHKaX C AJIEMEHTaMHU
PEKMMOB PE3aHMUsL.

8. Tunsl ¢pe3 1 TOBEPXHOCTH UMHU 00pabaThIBacMBbIE.

9. lllmudoanue. OcHOBHBIE CXeMbI NIIU(OBAHUSA. DJIEMEHTHI PEKHUMOB pe3aHUs IpHU
HITU(OBAHUH.

10. XoHMHTOBaHUE: CX€Ma, CYIIIHOCTh M Ha3HAYCHUE.

11. Cynep¢puHHUIINPOBAaHHE: CXEMA, CYIIHOCTh M HA3HAUYEHHE.
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12. TonupoBaHue, abpa3uBHO-KHUIKOCTHAS OTENKA, MPUTHPKA - CYIIHOCTH 3THUX 00pado-
TOK, MX Ha3HAYCHUE U pa3lIndHe.

13. Cioco0sl Hape3aHust pe3bObl

14. UuctpymeHnTaiibHble MaTepuaibl. KpacHOCTOMKOCTh. I3HOC M CTOMKOCTh MHCTPYMEHTA.

Ilpumepnvie 3a0anusn

1. Brxiagplim noIIIAITHUKA CKOTBKEHHSI

a) BbIOpaTh (M 000CHOBATH CBOM BHIOOP) MaTEepUaIl U3 MPEACTABICHHOTO CITUCKA.

0) Ha3HAYUTH CHOCOOBI TEPMHUYECKOH OOpabOTKM C yKa3aHHEM TeMIlepaTypHBIX
PEKMMOB HArpeBa M OXJIAXKICHHUS.

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

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

2. llopmens ruapoHacoca wu3rotoBieH u3 cram 38XMIOA, mwmMHApUYECKas
MOBEPXHOCTh MOJIBEPTHYTA NUTH(OBKE.

a) BbIOpaTh (M 000CHOBATH CBOM BHIOOP) CIOCOO MOBEPXHOCTHOTO YITPOUHEHHS.

0) KpaTKo onucaTh BEIOPAHHYIO TEXHOJIOTHIO.

3. HazoBute mnepeunciieHHble MaTepuanbl U pacmudpyite ux Mapku: 9XD; CUIS5; JI6S;
BpAS.

a) U3 mepeuncieHHbIX BbIIIE MapOK BBIOEPUTE MaTepHal Jjisl U3TOTOBIICHUS HOXKEH s y-
FaHOYHOT'O CTaHKa IO JIEPEBY.

6) BeiGepute u 000cHyiiTEe CIOCOOBI TEPMOOOPAOOTKH ITUX HOMKEH.

7.4. Coomeemcmeue wKanpl OUEHOK U YPOBHEI CHOPMUPOBAHHBIX KOMNEMEHUUTL

Yposens chop-

MHPOBAaHHBIX Orenka [Tosicuenust

KOMIIETECHIU I
Teopernueckoe cojepkaHue Kypca OCBOEHO IOJHOCTbIO, BCE
MPeAYyCMOTPEHHBIE TPOrpaMMoOl OOydeHUsl ydeOHbIe 3aJaHus
BBITIOJTHEHBI.
OO0yuaromuiicst TeMOHCTPUPYET CBOOOAHOE BIAJCHUE MaTepua-
JIOM:

BhICOKI Jaureno | criocoOeH (hopMynIupoBaTh LETU W 3aJ1a4d UCCIIEAOBAHUS, BbI-

SABIISITH TIPUOPUTETHI PELICHUs 3a/ad, BHIOMpaTh M CO3/1aBaTh
KPUTEpPUH OLICHKH;

- CMOCOOEH MPHMEHSATh COBPEMEHHBIE METOJIbl HCCIIEOBAHUS,
OLICHUBATh U MPEJCTABIATH PE3YJIbTaThl BHINOJHEHHON PadOTHI;

- croco0eH HCIO0JIb30BaTh 3aKOHBI €CTECTBEHHBIX HAyK IpH pe-
HIEHUH NTPo(ecCHOHABHBIX 3a/1a4.

Teopernueckoe coaepkaHUE Kypca OCBOECHO IOJHOCTBHIO, BCE
MPEAYCMOTPEHHBIE TPOrpaMMoOl OOydeHUsI ydeOHbIE 3aJaHus
BBITIOJTHEHBI C HE3HAYUTETHHBIMU 3aMEYaHHUSIMH.

OO6yuaromuiicst CBOOOTHO BIJIaJIeE€T MaTEPHATIOM

ba3zoBbrit 3auteHo | - cocoOeH (GopMyIHpOBaATh 1SN U 33a4d UCCIICIOBAHUS, BbI-
SBJISATH TPUOPUTETHI PEHICHMs 3aJad, BBIOUPATh M CO37aBaTh
KpUTEPUHU OIICHKH,

- CHOCOOEH NMPUMEHSATh COBPEMEHHBIE METObl HCCIEAOBaHUSA,
OIICHUBAThH U MPEJCTABNIATH PE3yIbTaThl BHIIOJTHEHHON PabOTHI,
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Ypogens chop-
MHUPOBAaHHBIX
KOMIIETEHIINH

Ornenka

IlosacHenus

- CIIOCOOEH HCIOJIb30BaTh 3aKOHBI €CTECTBEHHBIX HAYK MPHU pe-
IIeHUH MTPo(ecCHOHANIBHBIX 3a/1a4.

[Toporossiii

3aureHo

Teopernueckoe copepskaHHe Kypca OCBOCHO YaCTHYHO, OOJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMoil 00y4deHus: ydeOHBIX
3aJJaHUii BHITTOJIHEHO, B HUX UMEIOTCSI OIINOKH.

OOyyaromuiicsi crtocoOeH MO PYKOBOJICTBOM BJIaJIETh MaTepua-
JIOM.

- IOl PyKOBOJCTBOM CHOCOOCH (hOPMYJIMPOBATH LETH U 331a49H
WCCIICIOBAHMS, BBIBISTH MPUOPUTETHI PEIICHUS 3ajad, BHIOU-
paTh U cO3/1aBaTh KPUTEPHH OLICHKH;

- TI0J] pyKOBOJICTBOM CIOCOOEH MPUMEHSATH COBPEMEHHBIE METO-
Ib1 MICCIIC0BAaHMUs, OL[CHUBATh U MPEACTABISATh PE3YJIbTaThl BbI-
MIOJTHEHHOH paboTHI,

- 1O/ PYKOBOJCTBOM CHOCOOCH HCIIOJIb30BaTh €CTECTBEHHBIX
HayK [IPH PEeIIeHUH NPOoeCcCHOHATBHBIX 3ajad.

Huskuit

He 3aurte-
HO

Teoperuueckoe coaepkaHue Kypca HE OCBOECHO, OOJBIIMHCTBO
MPEIYCMOTPCHHBIX MPOrpaMMOi OOyYeHHUs Y4YeOHBIX 3aJlaHUi
00 HEe BBINOJIHEHBI, MO0 colepkaT rpyObie OMMOKHU; TOMO-
HUTEJIbHAS CaMOCTOSTEeNIbHAs paboTa Haj MaTepHalioM HE TPH-
BeJia K KaKOMY-J1H00 3HAYUTEIIbHOMY MOBBIIIEHUIO Ka4eCTBA BbI-
MTOJIHEHUS y4eOHBIX 3a/IaHUH.

OOyuaromuiics He BaJieeT MaTepuaioM, He CIIOCOOEH

- (hOpMyIMPOBATH IIETU U 3a/1a4M UCCIICIOBAHMUS, BBISBIISATE MPHU-
OpUTETHl pElIeHUs 3ajJay, BbIOMpATh M CO3/[aBaTh KPHUTEPUHU
OIICHKH;

- IPUMEHATh COBPEMEHHBIE METO/IbI UCCIIEJIOBAHMSI, OLIEHUBATh U
MIPEJICTABIIATH PE3YJIbTATHI BBITOJIHEHHON paOOTHI;

- UCTIOJIb30BaTh 3aKOHBI €CTECTBEHHBIX HAyK MPHU PEHICHUU MPO-
(heccroHaATBHBIX 3a/1a4.

8. MeToauyeckue yKkazaHus 1Jisl CAMOCTOATEIbHOI padoThl 00yUYaroIUXCst

Camocmoamenvnaa paboma — TaHupyemas ydeOHas, Hay4YHO-HMCCJIEI0BATENbCKAas
paboTa 00y4aromuXxcs, BBIIOJIHSIEMAas BO BHEAYAUTOPHOE (ayIUTOPHOE) BpPEMs IO 3aJaHUI0 U
P METOJJMYECKOM PYKOBOJICTBE MpemnojaBares, Ho 0e3 ero HemoCpPEeACTBEHHOT0 Y4acTHs (TIpH
YaCTHYHOM HENOCPEICTBEHHOM YYaCTHM IIPENOJAaBaTeNs, OCTaBJISIOMIEM BEAYIIYI0 pOJb B
KOHTpoJie 3a paboToil cryneHToB). CaMocrosiTenbHas paboTra o0ydaromuxcs B By3€ SBISETCS
BaXHBIM BUJIOM HX Y4eOHOI M Hay4HOH /1eATeIbHOCTH.

B mporecce n3ydyenus aucuuiuinabl «MatepuanoBeneHue. TexXHOJIOrus KOHCTPYKIMOH-

HbIX MarepuanoB» HanpasieHus 23.03.02 ocnoenvimu eudamu camocmoamenvhnoil padomol

SABIIAIOTCA:

- U3yYeHHE TEOPETUIECKOTO Kypca;

- IIOATr0OTOBKA K TCKYILIEMY KOHTPOJIIO,

- BBIIIOJIHEHHUE JOMAIITHETO 3aJaHusl;

- IIOATrOTOBKA K HpOMe}I(YTOqHOﬁ aTTecTraluu.

I/I3yltenue meopemu4ecKozo Kypca BKIKO4YacT B ceos:

- M3y4YeHue y4yeOHOI,

HAay4yHOM M  METOJUYECKOM JIUTEepaTypbl, MaTepUasoB
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NEpUOJMYECKUX  W3JaHMW C  IPUBICUYEHUEM  DJIEKTPOHHBIX  CPEACTB  O(ULMAIBHON
NEPUOINYECKOM U Hay4HOU MH(pOpMaLUH;

- U3y4EHHE U CHUCTEMAaTH3alUI0 OQHUIHATIBHBIX FOCYJapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJICHU, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MATEPHUAIOB C UCIIOJb-
30BaHMEM MH(POPMALMOHHO-IOUCKOBBIX cucteM «KoncynbranT [lmtocy, «"apanT», rinobanbHoOM
cetu «HTEpHETY.

IToozomoeka K meKywiemy KOHmpOJIi0 3aKII0YaCTCs B IOBTOPCHUH MaTepualia JCKIUH 1

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

3anmanusi B TECTOBOM (opme chOpMUPOBAHBI IO BCEM pa3/ieiiaM JUCIHUIUIMHBI U pacCuuTa-
HBI Ha CAaMOCTOSITENIbHYIO paboTy 0€3 UCIOJIb30BaHUSI BCTIOMOTaTENIbHBIX MaTEpUaloB, TO €CTh
IIPY UX BBIMOJIHEHUH HE CIIEIYET MOIb30BATHCS YUeOHON M IPYTUMH BHIAMH JUTeparypsl. Ipo-
YUTaB 3aJlaHKe, CIIeyeT BbIOpaTh MPaBUIILHBINA OTBET.

Ha Beimonnenue tecta 0TBOAUTCS orpaHudeHHoe Bpemsi. OHO MOXET BapbUPOBATHCA B 3a-
BHCHUMOCTH OT YPOBHS TECTUPYEMBIX, CJI0KHOCTU U 00beMa TecTa. Kak mpaBuio, BpeMs BBINOJ-
HEHHUS TECTOBOTO 3aJlaHus orpejensercs u3 pacuera 45-60 cekyH[ Ha OJIUH BOIIPOC.

CopgepxaHue TECTOB MO AMCHMUILIMHE OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOLIUXCS IO
OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIITOJIHEHHS TECTa MTO3BOJISET MPEMOIAaBATEIsAIM CYIUTh O
X0JIe CAaMOCTOSITENIbHOM PabOThl 00YYaIOIINXCSl B MEKCECCHOHHBIN MEPUOJT U O CTETIEHH UX IMO/I-
TOTOBKH K 9K3aMEHY.

Boinonnenue oomaunezo 3a0anusn (KOHTPOIHLHON pabOTHI) MpEACTaBIsAET cOOO0 BUI caMo-
CTOSITEIbHBIA PaOOTHI, HAIPABJICHHBIA Ha 3aKperuieHHe 00YYaloIIMMHUCS W3YYEeHHOTO TeopeTHye-
CKOr0 MaTepualia Ha mpakTuke. JlomaliHee 3ajjanne BKIIOYAET JIB€ paOOTHIL:

1. Pa3zpaboTka TeXHOJIOTHH MOTYYESHHUSI OTIMBOK B IECUAHO-TIMHUCTHIX (popmax

2. Pacuet pe:xuMoOB pe3aHusl IpU TOKapHOH 00paboTke

JlomamnHee 3aaHue UMEET YETKYIO CTPYKTYpY, ITOCIEeOBATELHOCTD, IIENbHOCTh TEKCTa U
pacyeToB, MO3BOJIAIOT CO3/1aBaTh €€ 10 MPUHIIMITY JIOTHYHOCTH, KOTJla OTAEIbHbIE YaCTH CBSA3aHbI
MeXTy coOO0M M 00J1aIal0T CMBICIIOBOM HArpy3kou. BeironHeHne qoMaiiHero 3aianus 3aKperisieT
U YIiIyOJsieT OCBOGHHE TEOpeTHYEeCKOro Matepuaia paszaena « OCHOBBI TEXHOJIIOTHH KOHCTPYKIIU-
OHHBIX MaTE€PUAJIOBY H MOJTOTABIMBACT 00YUAIONIETOCs K TPOMEKYTOUHOM aTTECTAIIHH.

Iloozomoeka Kk npomexcymounoii ammecmayuu Mperoaraer:

- N3y4E€HHE OCHOBHOM U JIOTIOJHUTENILHOM JINTEPATYPHI;

- U3y4EeHUE KOHCIIEKTOB JICKIIHIA;

- U3y4YCHUE OTUYETOB 10 JJAOOPATOPHBIM PabOTaM M KOHCIIEKTOB MPAKTUIECKUX 3aHATHH;

- IUCTAaHIIMOHHOE TECTUPOBAHUE IO TEMaM.

9. IlepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHI{, HCMOJIb3YeMbIX MPH OCYIIECTBJIEHUU 00pa30-
BaTeJIbLHOI0 Mpouecca 1o AMCUUIIMHE

JI5sl yCTIenTHOTO OBJIAJICHHS AUCIUILTHHON MCTIONB3YIOTCS CIeNyroIne nHOPMAIIHOHHBIE
TEXHOJIOTHH O0yUYEHUS:

* [Ipy mnpoBeneHUM JEKUUH HCHOJB3YIOTCS TMPE3EHTALlMM MaTepuaja B MporpamMme
Microsoft Office (PowerPoint), ocymiecTiseTcss BBIXOJ Ha MPOPECCHOHANBHBIE CaKTHI,
UCIIOJIb30BaHUE BUICOMATEPHAIOB Pa3InNYHBIX HHTEPHET-pecypcoB , miardpopma LMS Moodle;

e JlabopaTopHble W  TPaKTHYECKHWE 3aHATHS 10 JUCHUIUIMHE TPOBOIATCS €
UCTIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO MYJIbTUMeNUHOTO obopyaoBanus, [I9BM, kommuekra
SJICKTPOHHBIX  Y4eOHO-HATVISIMHBIX  MaTepuayioB  (mpe3eHTanui) Ha  QUIem-HOCUTENX,
TEMaTUYEeCKHE WILTIOCTPAIIUH U TUIAKATHI.

B npouiecce n3ydeHus TUCHUILIMHBL Y4eOHBIMU LIETSIMU SIBIISIOTCS IEPBUYHOE BOCTIPUSITUE
yueOHOIl MHpOpMaLuK, ee YCBOCHHUE, 3alIOMUHAHKE, a TaKKe CTPYKTYPHUPOBAHUE MOTYyYCHHBIX
3HAHUU U pa3BUTHE UHTEIUIEKTYaIbHBIX YMEHHM, OPUEHTUPOBAHHBIX HAa CIIOCOOBI NEATEIbHOCTH
penpoayKTUBHOTO Xapakrepa. [locpencTBOM MCHONIB30BAHUS ITHX MHTEIUICKTYaJIbHBIX YMEHUN
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JOCTUTAIOTCS Y3HABaHHME DPaHEE YCBOSGHHOTO MaTrepualia B HOBBIX CHUTYaIUsiX, MPHUMCHEHUE
aOCTPaKTHOTO 3HAHMA B KOHKPETHBIX CHTyalnusx. [lOCpeACTBOM HCIIOJIb30BaHUS 3THX
WHTEIJICKTYaTbHBIX YMEHHUN JOCTUTAIOTCS Y3HABaHWE PaHEE YCBOCHHOTO MarepHalia B HOBBIX
CUTYaIHUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CHTYAIIUsX.

JIJist TOCTHXKEHUS ATUX LIEJIeH UCIIONB3YIOTCS B OCHOBHOM TPAAUIIMOHHBIC HH()OPMATHUBHO-
pa3BUBAIOIINAE TEXHOJIOTUU OOYUYEHHSI C YUYETOM Pa3IMYHOr0 COYETaHHs MAacCCUBHBIX (popM (JIek-
Usl, MPAKTUIECKOE 3aHATHE, KOHCYIbTAIIMSI, CAMOCTOSITeNIbHASL pad0Ta) U PEMPOTYKTUBHBIX Me-
TOAOB OOydeHHs (TIOBECTBOBATEIBHOE H3JI0KCHHE Y4YeOHOW HH(POPMAIHMH, OOBICHUTEIHHO-
WITIOCTPATHBHOE W3JIOKEHHE) U JIAOOPATOPHO-TIPAKTUYECKUX METOJI0B 00yUYeHHsI (BBITOTHEHHE
71a00paTOPHBIX, MPAKTHYECKUX U JIOMAITHUX PacueTHO-TpapuuecKux pador).

YHuBepcuTeT oOecredeH HEOOXOAUMBIM KOMILUICKTOM JIMIIEH3MOHHOTO MPOTrPAMMHOTO
obecrieueHus:

®  CEMEHCTBO KOMMEPYECKUX ONEPAMOHHBIX cucTeM cemelictBa MicrosoftWindows;

e oducHsIil naker npuioxxkenuit MicrosoftOffice;

e [porpamMMHas CHCTEMa JJisi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYECOHBIX U
Hay4HbIX pabortax "AnTtumiaruat.BY3";

10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HEOOXOAUMOI 1715 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO MpoLecca Mo AMCUUIIINHE

Peanuzanus yue6HOro mporecca OCyIIECTBISIETCS] B CHEIUAIbHBIX YYEOHBIX ayAUTOPHSIX
YHHUBEpPCUTETA JJIs1 IPOBEACHUSI 3aHATHI JIEKIIMOHHOTO TUMA, 3aHSATHH CEMHUHAPCKOro THUIIA, Ja-
060paToOpHOTrO TUTA, TPYNIIIOBEIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIETO KOHTPOJISI U TPO-
MEXYTOUHOM aTTecTany. Bece ayiuTopuu yKOMIUIEKTOBaHbI CIEHUAIN3UPOBAHHON MeOebio U
TEXHUUYECKUMHU CpeJCTBaMH OOy4eHUsl, CIy>KaIllUMHU JJIs NpeCcTaBlieHus: yueOHoi nHpopmanuu
6onbuoi ayauropun. Ilpu HEeoOxoauMoCcTH o0yyaromuMces peuiaraloTes Habopsl 1eMOHCTpa-
[IHOHHOTO O0OPY/AOBaHUS M YUeOHO-HATIISIIHBIX IMOCOOMH, 0OecTieunBaronue TeMaTHIECKUe HJl-
JFOCTpALHH.

CamocrosrenbHas paboTa 00ydarolIUXCsl BBIIOIHSAETCS B CHELMATU3UPOBAHHON ayIuTO-
puM, KoTopasi o0opyJoBaHa yuyeOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKONH C BO3MOXKHOCTBIO
nojkytoueHus k cetu "MHTepHeT" M obecriedeHreM JA0CTyNa B 3JEKTPOHHYIO0 HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ecte momemenue yist xpaHeHus: U MpOoUIAKTUUECKOT0 00CTyKHUBaHUs yueOHOTro 000py-
JIOBaHUS.

TpeOoBaHusi K ayIUTOPUAM

HaumeHoBaHue crieiuajJbHBIX IIOME- OcHaIIEHHOCTD
IIEHUH ¥ TOMEIEHNH I CAMOCTOS- CIIEINAIbHLIX TOMENIEHUN U IIOMENEHUHN IS CaMO-
TeTHbHOU PabOTHI CTOSTETILHOM PabOTHI

MynbpTuMennitHas yCTaHOBKAa (TPOEKTOp, DKpaH).

[ToMerienue i IEKIUOHHBIX 3aHATUN
i a a VYyeOHas mebeib

JlaGoparopusi METaJUIOBEJICHUSI U TEPMHUECKON 00Opa-
6otku: Mukpockonsl MUM-7, TIOJIAM  P-312; neun
[Tomemenue ams mabopaTopHbix 3aHs- | Mydenpasie SNOL 8,2/110 (3 mT.); monmMpoBaIbHBIN
THI 10 Moayiio «MaTepuanoBesieHHe» | CTaHOK s HUTgoB; TBepaomepsl Buxkepc TII-7p-1;
Poxsenn TK-14-250; bpunenns tun Th, mukporBep-
nomep I[IMT-3, neMoHCTpallMOHHbIE CTEH IbI U TJIAKAThI

- JlabopaTopus JINThs: IIAXTHAs! HarpeBaTelIbHasl eUb C
HarpeBoM 10 900 °C, xaMepHas MPOMBILUIEHHAs N€Yb
H30 ¢ narpesom 10 1000 °C, KOMIUIEKT OCHACTKHU JJIsI
M3TOTOBJICHUS TUTEHHBIX (op U MOCIeayIomel ux 3a-
JIMBKU LIBETHBIMHU CIUIABAMH, KOMIUIEKT IE€MOHCTpAlU-

[Tomemenue s 1abOpaTOPHBIX U
MPaKTUYECKHUX 3aHATUI IO MOJYJIIO
«TexHomorust KOHCTPYKIIMOHHBIX Ma-
TEPUATIOBY
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OHHBIX WU3JeNIUM, TOJyYEHHBIX pa3HbIMU CcHoco0aMu
JUTHS U IpYTHe WUTIOCTPALlMOHHbIE MAaTEpUaIbI;

- JlaGopaTtopust CBapKH: CBapOYHbIE IMOCTHI CTaHAAPT-
HbI€; UICTOUHUKHU TIOCTOSIHHOT'O M MEPEMEHHOro Toka (4
IIT.); MalIuHa TouyeyHor cBapku mozaenb [IMT 604 (1
LIT.); JIEKTPOJHBIE MAaTEpUabl; WUIIOCTPUPOBAHHBIE
CTEH/Ibl, MOJIEIH;

- JIabopatopuss 0OpabOTKH METAUIOB pPE3aHUEM: TO-
KapHble YHHUBEpCallbHbIE CTaHKHU; (ppe3epHble CTaHKU
pasHbIX MoJeNel; cBepiwIbHble craHku 2M112 u
2I'125; mnockouuudoBanbHblii ctaHok 31771; kpyr-
nouumudoBanbHbli ctanok 3A110B; cTporanbHblii cTa-
HOK; 3arouHble ctaHku 35634 (2 m.). KoMruiekT npu-
CHocoOJIeHUH (THUCKU, NAaTPOHBI, ONPABKU, KPENexX U
Ip.), @ TaKXKe JTOCTATOYHBIN 110 HOMEHKJIAType U 00be-
My HabOp pPEKYILIEro U MEPUTEILHOIO HHCTPYMEHTA

IToMmemnmeHus 11 cCaMOCTOSITEILHOU
paboThI

Crosnbl KOMIBIOTEPHBIE, CTYNbA. Paboune mecra, 000-
PYAOBAHHBIC KOMIIBIOTEpAaMH C BBIXOJAOM B CCTb HNn-
TEpHET, 3JEKTPOHHYI0 HH(POPMALMOHHYIO 00pa3oBa-
TEJIBHYIO Cpely Y HUBEPCUTETA.

[Tomenienue it XpaHeHHs: U TPOQU-
JAKTUYECKOTO OOCTY)KUBaHUS y4eOHO-
ro 000pyJ0BaHUS

Cremiaxu, CTOJBI, CTYJIbsI, IPUOOPHI U MHCTPYMEHTHI
i MPO(UITAKTUYIECKOTO O0CITy)KHBaHUS y4eOHOTO
o0opynoBaHus

30




