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1. O01IHe MOJT0KEeHUA

Hucummumaa «MatepuasioBeaenue. TeXHOTOrHsi KOHCTPYKIMOHHBIX MAaTepPHAJIOBY
oTHocUTCs K 050Ky b1 yueOHOro miana, BXOAALIero B cOCTaB 00pa30BaTeIbHOM MPOrpaMMbl BBICILIETO
oOpazoBanust 23.03.01 - TexHONOTUS TPAHCHIOPTHBIX MpoLieccoB (Mpoduiib - OpraHusanus NepeBo30K
1 0€30MacCHOCTh ABMKCHHUS).

HopmarusHo-MeToanueckoi 6a3o0ii 171 pa3paboTku paboueit mporpaMMbl y4eOHOM TUCITUTINHBI
«MarepuasioBenenue. TexXHOT0TUsI KOHCTPYKUMOHHBIX MAaTEPUAJIOBY SIBIISIIOTCS:

- ®enepainbHblil 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 Ne 273-
®3;

-Ilopsimok  opraHu3anud W OCYyIIECTBICHUS  00pa30oBaTeIbHOM  JAEATEIBHOCTH IO
00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHUs - MporpaMmamM OakajiaBpuaTa, mporpaMmam
CHeIMaIUTeTa, IporpaMmMaM MarucTparypbl, YTBEp:KIEHHBIA MpukazoM MwunHoOpHayku Poccuum ot
06.04.2021 . Ne 245;

- Ilpukaz MwunoOpnayku Poccum Ne 636 ot 29.06.2015 1. «OO0 yTBEepKICHHMH MOPSIKA
MPOBEACHHS TOCYIapCTBEHHOW MTOTOBOW aTTECTaluu MO 00pa3oBaTeIbHBIM MPOTrpaMMaM BBICIIETO
oOpa3oBaHusi - TmporpaMMmaM OakajgaBpuara, MporpamMmaM CHEHHaTuTeTa, [pPOrpaMMamM
MarucTparypb»;

- [Ipukaz MunucrepcTtBa Tpyaa W conuanbHoi 3amutbl oT 08.09.2014 Ne 616H «OO0
YTBEPXKICHUH PO EeCCHOHANBHOTO cTanaapTa « CenuamiucT 1o JOTUCTHKE Ha TPAHCTIOPTEY;

- @eepalibHBIN TOCYAApCTBEHHBIN 00pa3oBaTeNbHbIN cTaHAapT Bhiciiero oopaszosanus (OI'OC
BO) no nanpasnennto noarotoBku 23.03.01 « TeXHOIOTHS TPAaHCTIOPTHBIX MPOIIECCOBY
(ypoBeHb OakanmaBpHar), yTBEpXkACHHBIN mpukazoM MuHHcTepcTBa oOpa3oBaHusi U Hayku PD ot
07.08.2020 Ne 911;

- Yueonsle mransl OIIOII BO 23.03.01 «TexHomoruss TpaHCHOPTHBIX IPOIIECCOBY
HarnpaBJIeHHOCTH (1po¢miib) «Opranu3anus NepeBo30K U 6e30MacHOCTh IBHKEHUSD 110 OYHOH (popme
oOyuenusi, onodpennsie YuensiM coBetoM PUBNY (mpotoxon Ne 23/2 ot 23 aBrycra 2023).

OO0yuenue o obpazoarenabHoi porpamme 23.03.01 - TexHOMOTHUS TPAHCTIOPTHBIX MPOILIECCOB
(mpoduminb - Opranu3zaius NepeBo30K U 0€30NMaCHOCTD JABIKCHHS ) OCYIIIECTBIISICTCS Ha PYCCKOM SI3BIKE.

2. O0beM IUCHUILTHHBI B 324€THBIX €IHHUIAX ¢ YKA3aHMEM KOJINYeCTBA AKAJeMHYeCKUX
4YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4alouuxcs ¢ npenojgasaresieM (1o Buaam
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOSITEJIbHYI0O Pad0Ty 00y4alomuXcs

O6H_[aﬂ TPYAOCMKOCTb NUCHHUILINHBI

Bcero akameMu4ecKkux 4acoB
Bun yae6HO# paboTh OYyHas
dbopma
KontakTHasi padora ¢ npenogaBareJiem: 54,35
nexmmn (J1) 26




npakTrueckue 3ansaTus (I113) -
nmabopatopHbie pabotsl (JIP) 28
MHBIC BHJIbI KOHTAKTHON pabOTHI 0,35
CamocTrosiTesqibHAs1 padoTa 00y4arOIINXCs: 89,65
M3y4eHUE TEOPETUIECKOIO Kypca 24
[IOJITOTOBKA K TEKYILIEMY KOHTPOJIIO 30
[IOrOTOBKA K IIPOMEKYTOYHOM arTecTalun 35,65
Buja npoMexXyTOYHOM aTTecTaluu: K3aMeH
OO01mas TpyI0eMKOCTh 4/144
*KOHTaKTHaH pa60Ta 06yqa}01unxc;1 C npenoaaBaTeiieMm, B TOM YHUCJIE C

MpUMEHEHNEeM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH, BKIIOYAET 3aHATHUS JIEKITMOHHOTO

TUNA, U (MIN) 3aHATUS CEMHUHAPCKOTO THIIA, TA0OpaTOPHbIE 3aHATHS, U (MIIH) TPYIIOBbIC KOHCYIBTAINH, U
(W) THAMBUAYAIRHYIO paboTy 00yJaroIIerocs C mpernoaBaTesieM, a TakKe aTTeCTallMOHHbIC UCITBITAaHUS
MIPOMEXKYTOUHOM aTTecTannu. KoHTakTHas paboTa MOXKET BKITIOYATh HHBIE BH/IbI YUEOHOH IEATEIIEHOCTH,
MpeyCcMaTpUBAIOIIUE TPYIIOBYIO U HHIAMBHIYAIBHYIO paboTy 00ydaromuxcs ¢ npenoaasareneM. Yace
KOHTaKTHOU paboThl onpeaenstorcs [lonoxeHnemM 06 opraHu3aiuy U IPOBeIeHUN KOHTAKTHOM paboThI mpu
peanm3anuy 006pa3oBaTeBHBIX MPOTPaAMM BBICIIIETO 00pa30BaHUs, YTBEPKICHHBIM Y 4eHBIM coBeToM PUBITY
ot 25 despans 2020 roxa.

3. IlepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHS] 1O IMCUMILUINHE, COOTHECEHHBIX C
IUVIAHMPYEeMbIMHU pPe3yJIbTaTaMU 0CBOeHHsI 00pa30BaTe/IbHOM NPOrpaMMbl

[MnanupyeMbIMu pe3ynbTaTaMu 00y4YeHHsI IO TUCHIUTUIHHE SBISIFOTCS 3HAHUS, YMEHUSI, BIaICHUS
W/WIIN OTBIT JESTeIHHOCTH, XapaKTepU3YIOIIUE 3Tanbl/ypoBHH (HOPMUPOBAHHUS KOMIETCHLUH H
00eCTIeYrBAaOIIUE JTOCTIKEHHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHOM POTrpaMMEI
B IIEITIOM.

Heanb ocBoOeHUs TUCHUILIMHBI - GOPMHUPOBAHUE Y 00YyJAIOIIETOCS MBITTUICHHSI, HEOOXOTUMOTO
JUIS PEIICHUs MPAKTHYECKUX 3aja4, CBSI3aHHBIX C YCTAHOBJICHHEM B3aUMOCBS3H MEXIY COCTaBOM,
CTPOEHUEM U CBOMCTBAMHU MATEPHAIIOB, & TAK)KE Pa3BUTHE MIPECTABICHUN O IIPOU3BOJICTBE U PEMOHTE
Pa3JINYHBIX BHJIOB IPOMBIIUICHHOTO 000PYIOBaHHS ¥ CTIOCOOHOCTBIO COBEPIICHCTBOBATH KOHKPETHBIC
TEXHOJIOTHUYECKHE TPOLIECCHI C TIOBBIIIEHHEM Pa0OTOCIIOCOOHOCTH JIeTalIeii U y3JI0B MAIIIHH.

3agaum JTUCHUIUTHHBI 3aKTFOYAIOTCS B IPUOOPETEHHE CTYJICHTAMUA COBPEMEHHBIX 3HAHUH:

-0 CYImIHOCTH HBHeHHﬁ, MMPOUCXOAAINIUX B Mar€pHajax IIpH BO3)I€I\/'ICTBI/II/I Ha HUX PA3JIMYHBIX
(GhakTOpPOB B YCIOBUSX MPOU3BOJICTBA U IKCILTyaTaIUH;

-0 Ppa3IMYHBIX CHoco0ax  yIPOYHEHUS  MaTepHalioB, OOCCIICUYMBAIONINX  BBICOKYIO
KOHCTPYKIIHOHHYIO TIPOYHOCTH JICTaJICH;

- 00 OCHOBHBIX TPyIIaX MaTepUaioB, UX CBOHCTBAX, TEXHOJOTHSX YIPOUHEHHS U OOJACTIX
IMPUMCHCHUA,

-0 pa3IMYHBIX CIOCO0aX W MeTomax oO0pabOTKM MaTepuanoB I TOMyYCHHs JeTaiiel
TpeOyeMoi KOHQUTypaluy, Ka4eCcTBa TOBEPXHOCTH M HY)KHBIX CBOMCTB;



-0 TMpUHLMIAX BBHIOOpPAa pa3iIMYHBIX TEXHOJOTMH OOpabOTKM METalIoB M JIPYTHX
KOHCTPYKLIMOHHBIX MaTepHaJioB.

[Iponiecc m3ydeHMs] MUCUMILIMHBI HampaBiieH Ha ¢GopMHupoBaHHE 00uIeNpodeccHoHATILHOIM
KOMIIeTeHINH:

OIIK-1 - ciocoOeH MPUMEHATh €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHBIE 3HAHUS, METO/bI
MaTeMaTH4eckoro aHajau3a U MOJEIUPOBaHMSA B NMPOQPECCHOHAIBHON AesTenbHOCTU. B pesyabrare
HU3y4YeHHsl IMCUMILIMHBI 00y4YaloIMiicsl 10JKeH: 3HATh:

- TEOPHUIO, METOJIMKN U OCHOBHBIE 3aKOHBI B 00JIACTH €CTECTBEHHBIE HAYK; - TEOPUIO, METOJUKHU
Y OCHOBHBIE 3aKOHBI B 00J1aCTH OOILENHKEHEPHBIX HayK.

yMeThb:

- ICTI0JIb30BaTh MOJIYYCHHbIE TEOPETHUYECKUE 3HAHMs NPU PELICHWH 3ajad B TEXHUUYECKUX
NPUIOKEHUSIX TPOPECCUOHATBEHON IEATEIbHOCTH.

BJIaJIeTh:

- HaBbIKaMH NPUMEHEHHUS €CTECTBEHHOHAYYHBIX METOAMK B pEau3alldd TEXHOJIOTMYECKHX
IPOIIECCOB B MPO(hecCHOHATBHON e TEIbHOCTH;

- HABBIKAMH TPUMEHEHHs OOIIEMH)KEHEPHBIX METOAMK B pealM3alud TEXHOJOTHUECKUX
IPOLECCOB B MPOPECCUOHATIBHON e TEIbHOCTH.

4. MecTO TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jlannas y4eOHasi TUCIMIUIMHA OTHOCHUTCS K 00s3aTeIbHON YacTH, YTO O3Ha4aeT (POpMHUPOBAHUE B

nporiecce o0ydeHus y OakajgaBpa OCHOBHBIX TPO(eCCHOHANBHBIX 3HAHUM W KOMIIETEHITUN B paMKax

BBEIOpAHHOTO TIPOQUITSL.

OcBoeHHE MaHHOW TUCIUIUIMHBI SIBISETCS HEO0OXOAUMOW OCHOBOM I TOCHEAYIOIIETO
m3yuenns aucuuiuind OITOII, moaroroBke K cade v caade rocyIapCTBEHHOTO AK3aMEHa.

Hepe'-teHb 06607’161114661?01{41/{)(?, conymemeyrowux u obecnequsaemvix ducuunﬂuﬂ

ObecnieunBarorye ConyTcTBytonme ObecnieunBacMbIe
Maremaruka ConpoTHBlieHHE MaTepHalioB [TonroToBka k craue u
dusuka JloToTHUTE TbHBIE TNIaBBI MaTeMaruky  (CAa9a TOCYTapCTBCHHOTO
PK3aMeHa
JlononHuTENbHBIE TIIaBbl (PUZNKU

VYKa3aHHbIE CBSI3U JUCHMILIMHBI JalOT 00y4aroIeMycsl CACTEMHOE IPEACTABIEHUE O KOMITJIEKCE
n3ydaeMbIX JUCIUIUINH B cooTBeTcTBHHM ¢ PI'OC BO, uto obecrneunBaeT TpeOyeMblid TEOPETHUECKUN
YPOBEHb M MPAKTHUYECKYI0 HAMpPABICHHOCTh B CHUCTeME OOydeHuss U Oyayuiedl AesTeIbHOCTH
BBIITYCKHHKA.

5. Conepkanue JUCHUILUINHBI, CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3iesaM) ¢ yKa3aHHeM OT-
BeICHHOI'0 HA HUX KOJIMYECTBAa aKaJeMHYeCKHX 4acos 5.1.
TpynoeMkocTh pa3aesioB TUCHUILVINHBI 04Hasi popma 00ydyeHus

No HaumenoBanue paznena JI 13 | JIP Bcero CamMocTosTenpHas
T1/T1 JUCLIUIUTUHBL KOHTAKTHOM pabora
paboThI

1 |OcHOBBI CTpOEHUS U CBOWCTBA
METaJIIOB

4 - 6 10 10




2 .
OCHOBBI TEPMUYECCKON 00pabOTKH | ) 6 6 10
U IOBEPXHOCTHOTO YIPOYHEHHUS

3 [KoHCTpYKIIMOHHBIE METAILIBI U 6 i 4 10 10
CILIaBBI

4 |Hemeraminueckue ul, 4 14
KOMIIO3ULIMOHHBIE MaTepHabl

5 |OCHOBBI TEXHOJIOTUU 12 ) 12 24 10
KOHCTPYKIIHOHHBIX MaT€pPHaJiOB

Hroro no pazgenam: 26 - 28 54 54
[IpomexxyTOoUHAst aTTeCTaIUsA X X X 0,35 35,65
Bcero 144

5.2. Tembl 1 GopMBbI 3aHATHH CEMHHAPCKOI0 THIIA

Y4eOHBIM IJIAHOM I10 AUCHUIUIMHE IPCAYCMOTPCHLL Ha6ODaTODHBIC " NPAKTUYCCKUC 3aHATUA.

No TpynoemMkocTh, 4ac
HaumeHnoBanue pasjena iucuuiiineel |  dopma mpoBeIeHUsS
(Momyns) 3aHATUSA ouHas
1 |OcHOBBI CTPOEHUS U CBOWCTBA
JlaGopaTtopnas pabota 6
METaJIJIOB
2 |OcHOBBI TepMHUECKOW OOpabOTKU H
p p JlaGoparopHas paborta 6
MOBEPXHOCTHOTO YITPOYHCHUS
3 K
OHCTPYKITHOHHBIC METAJUTBI U
pyKl JTaGopaTtopHas pabora 4
CILIABEI
4 [Hemerammdeckne U KOMIO3HITHOH" ; }
HbIC MaTepUabl
5 |OCHOBBI TEXHOJIOTHH KOHCTPYKIIH ™ aboparopHas pabora 12
OHHBIX MaTepHAIIOB [IpakTryeckas pabora -
Hroro yacos: 28
5.3. JleTajau3anusi caMOCTOSITeIbHON PadoThI
TpynoemkocTs, yac
HaumenoBanue pa3nena .
No Bun camocrosTenbHOM paboThI
JUCITUTLTAHBL (MOJTYIIST) OuHas
1. |OcHOBBI cTpOEHUS U U3yUYCHHE TEOPETUYECKOro Kypca 10
CBOI\/JICTBa MCETAJIJIOB IMOATOTOBKA K TCKYIICMY KOHTPOJIO
2. |OCHOBBI TEPMHUUYECKOI
00paboTKH 1 U3yYeHHEe TEOPETHUECKOTO Kypca 10
HOBerHOCTHOI‘O IIOATOTOBKA K TEKYIIEMY KOHTPOJIIFO
YIPOYHEHUS
3. [KoHCTpyKIMOHHBIE U3y4YeHHE TEOPETUYECKOTO Kypca 10

MCTaJIJIbl U CIIJIaBbI IIOATOTOBKA

K TEKyIeMy KOHTPOJIO




4. Hemeramindeckue u
I/I3yquI/IC TCOpGTI/I‘{CCKOI‘O Kypca
KOMITO3UIIHOHHBIC 14
IIOAIrOTOBKA K TGKYH.[eMy KOHTpOJIIO

MaTepHaIbl

5. |OCHOBBI  TEXHONOTHH M3y4YEHHE TEOPETHYECKOro Kypca
KOHCTPYKIMOHHBIX TOATOTOBKA K TEKYILEMY KOHTPOILIO 10
MaTCpUuaJioB BBIINIOJJTHCHHUEC AOMAIIIHECTO 3aJaHUA

6. [loxroroBka k
[IPOMEKYTOYHOMN ITpoBepka K dK3aMeEHY 35,65
aTTeCTAIlNN

HTtoro yacos: 89,65

5.4. Conep:xkanue 3aHATHI JIEKIIMOHHOTO THIIA

Pazoen 1. Ocnogvl cmpoeHnus u ceoiicmea Memanios

1.1 . Cmpykmypa memannog. XapakTepHble MPU3HAKHU arperaTHbIX COCTOSIHUI BEIIECTBA.
OcHOBHBIE TUIIBI KpUCTALTHYECKUX pemieTok. [Tomimopdusm. Aauzorponus. TekcTypa meTtasia.
Knaccudukanus metamnos. [ledekTsl cTpoeHust KpucTauinyeckux Teil. ToueuHsle, THHEHHbIE
(mucnokanuu) ¥ MOBEpXHOCTHBIE AedeKThl. [InoTHOCTh Aucnokanuil. BiusHue TemnepaTypsl Ha
IUIOTHOCTH Je(heKToB. Biusuus neekToB KpUCTAIUIMYECKOM PelIeTKH Ha IPOYHOCTh METAJIIOB.
I'paduix 3aBUCHMOCTH MPOYHOCTH OT IJIOTHOCTH JedekToB. Hakiier, Bo3Bpar (OTABIX,
MOJIMTOHU3AIMS ) U PEKPUCTAIIN3ALUS.

1.2 Inacmuyeckas depopmayusi u mexanuveckue ceovicmea memainnog. CBONCTBA METAJLIOB C
npuMepamMu. Mexanndeckue cBoicTBa MeTauioB. Jluarpamma pactsikeHusi. OCHOBHBIE MTOKa3aTen
MIPOYHOCTH U IJIACTUYHOCTH, BBISBISIEMBIE ITPU CTAaTUUYECKUX UCIBITAHUAX. TBEpAoCTh. MeTonbl
M3MEpEHMS TBEPAOCTU U 00JIACTH UX NPUMEHEHUs. JnHaMu4YecKre UCTIBITAHUS METAIIJIOB U
WCIBITaHUA TP IEPEMEHHBIX Harpy3kax. [I[puHIunuanbHble cXeMbl. YiapHas BSI3KOCTb, YCTaJIOCTh,
IpeJieN BBIHOCINBOCTH.

1.3 Ilpoyecc kpucmannuzayuu u gpazosvle npespawjerusi 6 cnaasax. Ilpomecc
kpuctannuianuu. JlenaputHas nukBanus. CrutaB. OCHOBHBIE THUIIBI CIUIABOB. JlMarpaMma COCTOSHUSI.
MeTtoauka MoCcTpOeHus: AUarpaMM COCTOsIHUS Ha mpuMepe ciiaBa Pb-Sb. [IpaBuio orpeskos.
JluxBarus. ®a3oBeie nmpeBpanieHus B cucremax Sn-Zn, Cu-Ni, Cu-Ag. CxeMbl CTPYKTYD.

1.4 OcHrosnbie munvi ouazpamm cocmosnus. JlmarpaMMbl COCTOSIHUS CTIJIaBa, KOMITOHEHTHI
KOTOPOTO B TBEP/IOM COCTOSIHUM HEPACTBOPHUMBI, 00pa3yIOT MEXaHUUECKHE CMECH CBOUX
MpaKTHYeCcKH YUCThIX 3epeH (Pb-Sb, Sn-Zn). JluarpamMmma coctosiHUs crijiaBa, KOMIIOHEHTBI KOTOPOTO
HEOTpaHUYEHHO pacTBOpUMEI ApyT B apyre (Cu-Ni). luarpamMma cOCTOSTHUS CIIaBa, KOMITOHEHTHI
KOTOPOTO 00pa3yroT yCcTounBOe XumMudeckoe coenuuenne (Mg-Ca). Jlmuarpamma cCOCTOSIHUSI CTIJIaBOB
13 IBYX KOMIIOHEHTOB OI'PaHUYE€HO PaCTBOPUMBIX B TBepoM cocTossHuu (Cu-Ag, Al- Cu).

1.5 Jluacpamma snceneso yemenmum. {narpamma Fe-FesC. Tepabie dazbr cucremsr Fe- FesC.
®azosble npeBpaiieHus B criaBax Fe-FesC. [IpunuunuanbHble cXeMbl MUKPOCTPYKTYP
HKEJIE30YIVIEPOIUCTHIX CIJIABOB.

Pazoen 2. Ocnoevt mepmuueckoii 00padomKu u NO6EPXHOCMHOZ0 YNPOUHEHUS

2.1 . OcHosvl mepmuyeckoii obpabomku. Tepmuueckas 00padorka. OCHOBHBIE TapaMeTphl
pexuma TO. OGmenpuHsaThie 0003HaUEHUs Ha AuarpaMmMme coctosiHusl. CTaauu pacnaja ayCTeHuUTa.
Jlnarpamma TepMOKHHETHYECKOTO paciiaja ayCTeHUTa U MpeBpalleHuil ayctenura. [IpeBparienus
ayCTEHHTA MPH PA3TUYHBIX CKOPOCTSIX oxyaxaeHus. Ocobennoctu nuddy3noHHOTO,
6e3n11Ppy3rOHHOTO ¥ CMEIIAaHHOTO MPEBPALICHHS ayCTEHUTA MPU PA3ITUYHBIX CKOPOCTAX
oxnaxaeHus. CTpyKTypbl, 00pa3yIofecs Mpu pa3IndHbIX CKOPOCTAX OXJTaKICHUS.



2.2 3akanxa u omnyck cmanau. MapTeHCUTHOE NpeBpalleHue. 3akanka. Kpurnueckas ckopocTb
3aKayiky. 3akanuBaeMocTh. [IpokanuBaemMocTs. BiusiHuie conepkanus yriepoaa B CTalsIX Ha
TBEPJIOCTh MapTeHCHTA. 3aKayka u ee BuAbl. OOpaboTKa X0I00M, €€ Ha3HaYeHHEe U 00JacTh
npuMmenenus. OTHyck, ero Buabl. HazHaueHue kaxJ1oro BUa OTIycKa.

2.3 Xumuko-mepmuueckas obpabomka. I[loeepxnocmuas 3axaika. XuMUAKO-TEpMUYECKAs
oOpabotka cranu. [Iponeccst XTO. @akTopsl, Biustomue Ha 11pPy3nto Npu XUMUKO-TEPMUYECKOM
obpabotke. Llemenrarus ctanu. Tepmudeckas 00paboTKa IIEMEHTOBAaHHBIX CTajeil. A30THpOBaHUE U
HUTpoLeMeHTalus craiu. [loBepxHOCTHAs 3aKajika CTaJH.

2.4 Omorcue u nopmanusayus cmanu. OTxxur. Bunel oTxura u ux HazHadeHue. Hopmanuzanus,
ee LeMu.

Pa3zoen 3. Koncmpykyuonnsie memasiivl U cniaevl

3.1 Cmanu. Knaccudukanus yriaepoaucThIX cTaieil. MapKupoBKa KOHCTPYKITMOHHBIX U
WHCTPYMEHTAJIBHBIX YIIIEPOAUCTHIX CTaleH. YIIepoaucTbie cTaid OOBIKHOBEHHOTO KauyecTBa,
YIJIEPOAUCTHIE KOHCTPYKIMOHHBIE KaY€CTBEHHBIE CTaJIM, aBTOMATHbBIE CTAJIM - MAPKUPOBKA U 00JacTH
npuMeHeHus. BiausHue yriiepona Ha CTPYKTYpy U CBOMCTBA cTaliel. JlerupoBanue craieil, BIUsSHUAE
aerupytomux meMenToB (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBolicTBa cTasieil. MapkupoBka u
KJ1accuuKalus JETUPOBaHHBIX cTaslel. LleMeHTyemble U yiydliaemMble JIETUPOBAHHBIE CTAIH.
Koppo3uonnocToiikue gerupoBaHHbie cTaid. JIernpoBaHHBIE CTaIM ¢ 0COOBIMUA CBOWCTBAMH.
[IpyXrHHbBIE ¥ IIAPUKONOAIIUITHUKOBBIE CTAIIH.

3.2 Yyeyuei. benbie, oTOENECHHbIE M Cepble YYTYHBI, UX CTPYKTypa. MapKupoBKa CepbIX
yyryHoB. O01acT MPUMEHEHHSI CEPBIX, BBICOKOIIPOUYHBIX U KOBKUX YYTYHOB.

3.3 Meow u cnaaswl Ha ee ochose. MapKUpOBKa JTUTEHHBIX U Ae)OPMHUPYEMBIX JIaTyHEH,
oOnactu mpuMeHeHus. BiusHue conepkanus MHKa Ha (a30BbId COCTaB M MEXaHUYECKHE CBOMCTBA
natyHeil. MapKkupoBKa JTUTEHHBIX U 1ePOpMHUPYEMbIX OpOH3, 00JIaCTH MPUMEHEHUS.

3.4 Antomunuii u cniaswl Ha e2o ochoge. Jlnarpamma « Al-nerupyrontuit SIeMeHT.
JledopMupyembie aTlOMUHHEBBIE CIUIaBbl, HE YIPOUHsAEMbIE TEPMUUYECKON 00pabOTKOM.
JledbopMupyemble aTlOMUHHEBBIE CIUIAaBbI, YIIPOUHSIEMbIE TEPMUUECKO 00paboTkoil. JIuTelinble
QIFOMUHUEBBIE CIIJIaBbl. MapKHUPOBKH, 00IACTH IPUMEHEHHUSI, TPUMEPHI.

Pazoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIBL

4.1 Cmpyxmypa u ceoticmea mamepuanos. Knaccudukanus HeMeTaJTIMUECKUX MaTepHajIoB Mo
npoucxoxaeHuo. CTpyKTypa, CBOMCTBA U KJIaCCU(PHUKAIUS TOTUMEPOB

4.2 Ilnacmmaccwi. [Tonydyenue mnactMacc. [lonumepuzanus. [Honukonaencanus Haznauenue
Y MeXaHU3M JecTBusl 100aBoK. JlOCTOMHCTBA M HEIOCTATKH IIacTMacc. TepMOIIacTHYHbIE U
TEpPMOpPEaKTUBHBIE TuIacTMacchl. [lmactMaccel ¢ HanonHUTENsIMH [ a30HANOTHEHHBIE TIACTMACCHI

4.3 Pezunosvie mamepuanvl. Cmexno. [lonydyenne pe3suH, UX CTPyKTypa U cBoiicTBa. Bujibl
Kay4yKOB, UX CIIOCOOBI MOJIy4eHUS U 00JIaCTH MpUMEHEHHUs. J|00aBKU B pe3UHBI U UX
¢yHKIMOHANbHOE Ha3HaueHue. CTEKII0, €r0 CTPOCHUE, CBOMCTBA M CITOCOOHI MoTydeHusl. Bus
CTEKOJI U UX 00JaCTU IPUMEHEHHUS

4.4 Komnosuyuonnsie mamepuaivl. KOMIO3MIIMOHHBIM MaTeprai 1 ero KOMIOHEHTHl CriocoObl
IIOJTy4Y€HUs1 KOMIIO3UTOB. KOMITO3UIIMOHHBIE MAaTEPUAIIBI C HYJIb-MEPHBIMU HAIOJHUTEIISIMHU, C
OJTHOMEPHBIMHU HAMOIHUTEISIMH U C ABYXMEPHBIMU HAOTHUTENAMU. CIIeUeHHBIN allOMUHUEBBIN
nopoiok. KoMmo3umonHele MaTepuanbl Ha HEMEeTaITN4ecKoit 0cHOBE. CTEKIOBOJIOK- HUTHI.
VYrneBonokHUTHL. BopoBOIOKHUTEL. OpraHoBOJOKHUTHL. KepaMuueckue KOMIO3UIIMOHHbBIE
MaTepuabl.



Pazoen 5. Ocnosvr TKM

5.1 Ocnosbi nrumetino2o npouzeoocmea. TeXHONOTHS NOTY4YEHUs OTIIUBKU B
MeCYaHOIIMHUCTON opMe (JIUThe B pa3oBbie (POpMBI), cxeMa, OCHacTKa. POPMOBOUYHBIE U
CTEep>KHEBbIE cMeCH. TeXHOJIOTUS MOJTy4eHUs OTIMBOK B 000704KOBBIX (hopmax. TexHomaorus
IIOJIyYEHUSI OTIMBOM METOZOM JINThS 1O BBIIUIABISAEMBIM MOJENAM. TEXHOIOT U JINThSI KOKWIIB.
N3roToBnenue OTIMBOK HEHTPOOSKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasnenuem. IInacTHIHOCTH. 3aKOH MOCTOSTHCTBA 0O0BeMa. [ToHsaTHS
HaKJIeN, BO3BpAaT U peKpUcTaJIn3anus. XojaoaHas u ropsidas aedopmaiuu. [Ipokarka u ee OCHOBHBIE
cnoco0sl. Buasl npodunsHoro nmpokara. Buasl kanuOpos. biatomer u cisiObl. [IpeccoBanue.
CymHOoCTb mpoliecca U €ro OTIMYUTENbHbIE 0CO0eHHOCTH. CXeMbl IPSIMOT0 U 0OpaTHOTO
npeccoBanus. [Iponykuus npeccoBanus. JlocTouHCTBa U HEIOCTAaTKU MeToa. Bonouenue.
CyuHocTs, cxeMa, 0COOCHHOCTH U mpoAyKuus npouecca. KoBka. CymHOCTb mporecca u ero OTIn4ue
oT npeccoBanus. Onepanuu cBoO6oHON KOBKH. JlocTomHCTBa M HepocTarku. OObeMHas IITaMIIOBKA
U IITAaMIIOBKA U3 JIUCTA.

5.3 Ocnoswi ceapounoco npouszsoocmea. CBapka. MeToibl CBApKH IJIaBIICHUEM U JIaBJICHUEM.
XUMHU3M U MEXaHU3M IpoueccoB cBapku. Jlyrosas cBapka. [Ipumenenne. KoncTpykuus anekrpona
st PIIC. Be16op anextpona. Tumbl cBapHbIX coeuHeHuil. ['a3oBast cBapka U pe3ka MeTaJljIoB.
OJEKTPOKOHTAKTHAs CBapKa, €€ CyLHOCTb U BUJbl. Perymupyromniye napaMeTpsl 3T0 CBapKy.
I'azoBas cBapka. Mcnonb3yemble ra3sl M cBapouHble MaTepuasbl, 000pyaoBaHHEe. YCTPOHCTBO
ra3oCBapoOYHON rpenky. TexHonorus npouecca ra30BoM pe3ku. YCTPOMCTBO Ta30BOT0 pe3aka.
ITonyaBTOMaTHueckas M aBTOMaTu4eckas Jyropas cBapka 1oj cioeM ¢uiroca. /lyrosas cBapka B
arMocdepe 3aIlIUTHBIX ra3ax.

5.4 Ocnoswvl 06pabomku pezanuem. PeXUMbI pe3aHUs U MIEPOXOBATOCTH TOBEPXHOCTH.
Bnusinue pexxuMoB pe3aHus Ha 1epoxoBarocTs. OCHOBHBIE ONEpallii TOUEHHUS. THUIIbI TOKapHBIX
PE3LI0B IO TEXHOJIOTMYECKOMY Ha3HAYEHUIO U ONlepallii UMU BhINONHAeMble. CBEpIIeHHe,
3eHKEpOBaHME, Pa3BEPThIBAaHUE. DIEMEHTHI peXKUMOB pe3anus. [IporsaruBanue. Cxembl 00pabOTKH
3aroTOBOK Ha MPOTSDKHBIX CTAHKAX C AJIEMEHTaMU pexXUMOB pe3anus. OpesepoBanue. Cxembl
00pabOTKH 3aTOTOBOK Ha (PPE3EPHBIX CTAHKAX C AIIEMEHTaMH PEXXUMOB pe3aHus. Tursl ppes u
MOBEPXHOCTH UMM oOpabateiBaeMble. LlnndoBanne. OCHOBHBIE cXeMbI HUTM(OBAHUS. DIEMEHTHI
PEKUMOB pe3aHust MpH NUTH(GOBaHUN. XOHHHIOBAaHHE: CXeMa, CYIIHOCTh U Ha3HAYCHHUE.
CynepduHuIMpoBaHue: cxeMa, CyITHOCTh U Ha3HaueHue. [lonupoBanue, abpa3suBHO-KUIKOCTHAS
OT/IeJIKa, IPUTUPKA - CYIITHOCTHU 3TUX 00paboTOK, X Ha3HaueHHe U pazanuue. CriocoObl Hape3aHus
pe3nObI

6. MeTonnueckue yKkazaHusi JJsi 00y4alOIIUXCs 10 0CBOEHUIO U CIUTITHHBI

6.1 O0mme MeToANYECKHE PEKOMEHIALMHU 110 0OCBOCHHMIO IUCHUILIMHBI, 00pa3oBaTe/IbHbIE
TeXHOJIOTHH

JucuunnuHa peanusyeTcsl MOCPEICTBOM MPOBEIECHUS KOHTAKTHOW paboOThl ¢ 00y4YaroLUMMUCS
(BKJIIOYAs IPOBEJICHHUE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOATEIbHOM paboThl 00yUaromuxcs
Y IPOMEKYTOYHOU aTTECTALUH.

KontaktHass pabora MOXeT OBITh ayAUTOPHOW, BHEAYAUTOPHOH, a TaKXKe MPOBOIUTHCS B
3JIEKTPOHHOM HMH(pOpPMalMOHHO-00pa3oBaTenbHON cpeae uHcTHTyTa (manee - OMOC). B ciyuae
IPOBEACHMS YaCTH KOHTakTHOW pa0otsl no aucuumiauHe B DMOC (B COOTBETCTBUU C pacHUCaHUEM
yueOHBIX 3aHATHI), TPYIOEMKOCTh KOHTaKTHOM pabdoTta B OMOC sKBUBaNIEHTHA ayIUTOPHOM padore.

[lpu mnpoBeneHMHM YYeOHBIX 3aHATHH MO AUCHUIUIMHE OOECIEeYMBAETCS pa3BUTHE Y
00yyYaronIxcsi HaBHIKOB KOMaHAHON pabOThl, MEKIMUYHOCTHOW KOMMYHUKALIUU, IPUHATHUS PEILICHUH,
JUJIEPCKUX KaueCcTB (BKJIIOYasi IPOBEICHNE MHTEPAKTUBHBIX JIEKIIUH, TPYIIIOBBIX TUCKYCCUH, POJIEBBIX



UTp, TPEHUHTOB, aHAIIN3 CUTYallMii 1 IMUTALIMOHHBIX MOJENEH, MpenogaBaHue TUCIUILIMHEL B popme
Kypca, COCTaBJICHHOTO Ha OCHOBE PE3yJIbTATOB HAYUHBIX HCCIICIOBAHUMN, TPOBOAUMBIX HHCTUTYTOM, B
TOM YHCJIE C YYETOM PErHOHAJIbHBIX 0COOCHHOCTEN NMPOPECCUOHATBEHOM NEATEIbHOCTH BBIITYCKHUKOB
U oTpebHOCTEN paboTonaTeneii).

[IpenogaBanne MUCHUIUIMHBI BEAETCS C MPUMEHEHHEM CIICAYIONINX BUIOB 00pa30BaTEIbHBIX
TEXHOJIOTUN:

-0aNIbHO-PEUMUH208A51 MEXHON02USI OYeHUBAHUSL,

- leKMPOHHOe 0OYUeHUe, - NPoOIeMHOe 0DVUeHUe.

Jlnst OLIEHKW 3HAaHWUW, YMEHHM, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETCHILIUU II0
JTUCIUIIIMHE TPUMEHSIETCS O0aUTbHO-PEHTUHTOBAas CUCTEMA KOHTPOJS M OICHKH YCIIEBAEMOCTH
CTylleHTOB. B OCHOBY Oa/uIbHO-PEUTHHIOBOM CHUCTEMbI IOJIOKEHBI IMPUHLMUIIBI, B COOTBETCTBUU C
KOTOPBIMH ()OPMHUPOBAHUE PEUTHHTA CTYIACHTA OCYIICCTBISETCS B XOAE TEKYIIET0 KOHTPOJIS
ycrneBaeMocTH. MakcUMaJIbHOE KOJIMYeCTBO OauioB B cemecTpe - 100.

[To wtoram Tekyiell ycmeBaeMOCTH CTYIEHTY MOXET OBITh BBICTABJICHA OLIEHKA [0
POMEXYTOYHOH aTTecTallii B COOTBETCTBUM 3a HaOpaHHBIMU 3a cemecTp Oamnamu. CryneHTam,
HaOpaBIIMM B XOJ€ TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH MO aucuuruinHe or 61 mo 100 6ammoB u
BBHITIOJTHUBIIIUM BCE OOS3aTENIbHBIC BHIIBI 3alJIAHUPOBAHHBIX YYEOHBIX 3aHSATHH, IO PEIICHUIO
npenonasatreyis  0e3 TMPOXOXKJIEHUS IMPOMEXKYTOYHOM aTTEeCTAallMd BBICTABIAETCA OLEHKA B
COOTBETCTBHUU CO LIKAJION OLIEHKU PE3yIbTaTOB OCBOEHUS JUCIUIIINHBL.

Pe3ynbrar o0yueHusi cuuraercs cpopMHMPOBAHHBLIM (NMOBBILIEHHBI YPOBEHBb), €CIIH
TEOPETUUECKOE COJepKaHUE Kypca OCBOCHO IOJIHOCTBIO; MPU YCTHBIX COOECENOBAHMSX CTYIEHT
MCUEPIBIBAIOLIE, IOCIEA0BATENIbHO, YETKO MU JIOTMYECKU CTPOMHO M3J1araeT y4yeOHbIM Marepuan;
CBOOOJTHO CHpaBJISIETCS C 3aJladaMH, BOMPOCAaMU W JAPYTMMH BHJIAMH 33JIlaHUN, TPeOyIOImmX
NPUMEHEHHUsl 3HaHWM, MCIOJB3YET B OTBETE JOMOJHUTEIbHBIM Marepuai; BCE MPEeayCMOTPEHHbIE
paboueli y4eOHOW TPOrpaMMON 3aJaHusl BBITIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU
TpeOOBaHUSIMHU, CTYACHT CIOCOOCH aHANMM3UpPOBaTh TMOMYYEHHBIC pE3YNIbTaThl; MPOSBISET
CaMOCTOSITEIBHOCTh TIPU BBITTOJIHEHUH 33/IaHUM, KaY€CTBO MX BBITOJIHEHHS OIEHEHO YMCIIOM OaJIJIOB
ot 86 10 100, 94TO COOTBETCTBYET MOBBIILIEHHOMY YPOBHIO CPOPMUPOBAHHOCTH PE3yAbTaTOB 00yUEHUSI.

Pesyabrar oOyueHuss cuMTaercsi Cc(POPMHPOBAHHBIM (IIOPOrOBbINi YPOBEeHb), €CIHU
TEOPETUUECKOE COJepKaHUE Kypca OCBOECHO IOJIHOCTHIO; MPU YCTHBIX COOECETOBAHMSX CTYIEHT
MOCJIEZIOBATENIbHO, YETKO W JIOTMYECKH CTPOMHO H3jaraeT y4eOHbIl Marepual; CHpaBIseTcs C
3aJadyaMH, BOMPOCAMH M JPYTUMH BHJAMH 3aJlaHHi, TpeOyromuX MpUMEHEHHs 3HaHWH; Bce
peayCcMOTpEeHHbIe pabouell y4yeOHOW mporpaMmoil 3aJaHUsl BBINOJHEHBI B COOTBETCTBUHU C
YCTAaHOBJICHHBIMU TPEOOBAaHUSIMHU, CTYIEHT CIOCOOCH aHAM3HPOBATH IIOJYYCHHBIC pPE3YJIBTaTh;
MIPOSIBIIIET CAMOCTOSITEIbHOCTh TIPH BBHITIOJIHEHWH 3aJlaHWN, Kaue€CTBO HMX BBITIOJHEHHUS OIICHEHO
gyrcioM OamnoB oT 61 g0 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH
pe3yJIBTaTOB O0YUYEHUSI.

PesyabTar 00ydeHusi cunTaercsi Hec(h)OPMHUPOBAHHBIM, €CIU CTYIEHT NPHU BBINOIHEHUU
3alaHuil HE JEMOHCTPUPYET 3HAHUN yueOHOro Marepuaia, JOMyCKaeT OIIMOKH, HEyBEPEHHO, C
00JIBIIMMU 3aTPYIHEHUSMU BBITIOTHSAET 3aJJaHUs, HE JJIEMOHCTPUPYET HEOOXOUMBIX YMEHHM, KAYECTBO
BBITIOJTHEHHBIX 33IaHUI HE COOTBETCTBYET YCTAaHOBICHHBIM TPEOOBAHUSM, KAYECTBO MX BHITIOTHCHHS
OLICHEHO YMCJIOM 0ajuioB HUXE 61, 4TO COOTBETCTBYET AOMIOPOTOBOMY YPOBHIO.



6.2 Metonnyeckue yKkazaHus JUIs1 00y4AIOIMXCHA 10 OCBOCHUIO TUCHUILINHBI HA 3aHATHAX
JIEKIIHOHHOT0 THIIA

JIeKIMOHHBIM Kypc MpeanonaraeT CUCTEMATU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIPOCOB
TEMAaTUYECKOTO IIaHa. B Xoze JIeKIMOHHBIX 3aHATUH pacKpbIBalOTCA 0a30BbIe BOIPOCHI B paMKax
KaXJI0M TeMbl AUCHUILTUHBI. O003HA4al0TCsl KIIFOUEBBIE ACTIEKThI TEM, A TAKXKE JEIa0TCs aKLEHTHI Ha
HanOoJee CIOXKHBIE M BaKHBIC MOJIOKEHUS M3ydyaeMoro marepuana. Marepuasbl JeKIHNA SBISIOTCS
OIOPHOM OCHOBOHM [JIs1 MOATOTOBKM OOYYArOHIMXCS K IPAKTHYECKUM 3aHATHSIM / JaOOpaTOpHBIM
paboTaM M BBINOJIHEHUS 3aaHUM CaMOCTOSATENILHOW paboThl, @ TaKKe K MEPOIPHUATUSAM TEKYIEro
KOHTPOJISl YCIIEBAEMOCTH U ITPOMEKYTOYHON aTTeCTAlUU MO JUCIUILINHE.

B Xoze neKIMOHHBIX 3aHATHIH PEKOMEHIyeTCsl BECTH KOHCIIEKTUPOBAaHUE yU4EeOHOro MaTepuaia.
Bo3MoxHO BeieHre KOHCIIEKTa JIEKIMI B BUE MHTEIUIEKT-KapT.

6.3 MeToanyeckue yKkazaHHs /151 00y4alOIIMXCH MO0 OCBOCHUIO THCIUIIIMHBI HA 3aHATHAX
CeMHHAPCKOIo THNA

[IpakTuyeckue (ceMHHApPCKHUE) 3aHATUS MPEIACTABISAIOT COOOW JETaNM3alUI0 JIEKIIUMOHHOTO
TEOPETUUECKOI0 MaTepuasa, IPOBOIATCS B LIENAX 3aKPEIJICHUS] Kypca U OXBAaThIBAIOT BCE OCHOBHBIE
pasnensl. OcHOBHOM (OpMOM NpOBENEHHs CEMHHApOB M NPAKTUYECKUX 3aHATHH SBISCTCS
oOcyxaeHre Haubosee IpoOIEMHBIX U CIIOKHBIX BOIIPOCOB IO OT/AEIbHBIM TEMaM, a TaKkKe pelIeHHe
3a1a4 1 pa300p NpUMEPOB U CUTYallUi B ayTUTOPHBIX YCIOBHUSX.

[IpakTuueckue (ceMUHAPCKUE) 3aHATHSI 00ydaroIuXcs 00eCeunBaroT:
- NPOBEPKY U YTOYHEHUE 3HAHUM, MOJTyYCHHBIX HA JICKIUX;
- MIOJIyYE€HUE YMEHUM U HABBIKOB COCTABIICHUS JI0KJIA/10B U COOOIIEHU, 00CYKIEHHS BOIIPOCOB

1o yyeOHOMY MaTepualy JUCIUILUIMHBI,
- MOJBEICHUE UTOTOB 3aHATUN MO PEHTHUHIOBON CHCTEME, COINIACHO TEXHOJIOTMYECKOW KapTe
JVICTIATUTAHBIL.

6.4 Meroguyeckne yKa3aHHs 110 NMOATOTOBKE K KOHTPOJbHBIM MEPONPUATHAM

Texkymuii KOHTPOJIb OCYHIECTBISETCS B BHJE YCTHBIX, TECTOBBIX OIIPOCOB IO TEOPHH,
tecTupoBanus. [Ipu MoAroToBKe K ONMPOCY CTYACHTHI TOJIKHBI OCBOUTH TEOPETHUECKUN MaTepHall o
Te€MaM, BBIHOCUMBIM Ha 3TOT OIPOC.

[Ipn moaroroBke K aynWTOPHOM KOHTPOJIBHOW paboTe CTyAeHTaM HEOOXOAMMO IOBTOPHUTH
Marepua JEeKIHOHHBIX U MPAKTUYECKUX 3aHITUN M0 OTMEYEHHBIM MTPEToaBaTeIsIM TEMaM.

6.5 Memoouueckue ykazanus 01 camoCmosamebHoU pabonul

ooyuarowuxcs

CamocrostenpHass ~ pabora -  IUIaHHpyemas  ydeOHas,  y4eOHO-HCCIeoBaTeNIbCKasl,
Hay4YHOMUCCIIEA0BaTeIbCKast paboTa CTyJ€HTOB, BHINOJIHAEMAasi BO BHEAYAUTOPHOE (ayITUTOPHOE) BpeMsI
10 3aJaHUI0 M TPH METOAMYECKOM PYKOBOACTBE MpEIojaBarelis, HO 0e3 €ro HemnocpeICTBEHHOTO
ydacTHst (IPH YaCTHYHOM HETIOCPECTBEHHOM yUaCTHH MTPETIOIaBATEIN s, OCTABISIONIEM BEYIIYIO POJIb
B KOHTPOJIE 32 paboTOi CTY/IEHTOB 1 MAarCTPAHTOB).

CamocrosiTenpHas padoTa CTyACHTOB B By3€ SIBIISICTCSI BAKHBIM BHJIOM WX Y4E€OHON M HAay4IHOM
nesrenbHoCTH. CamocTosTeNbHas paboTa UIpaeT 3HAYUTEIbHYIO POJb B PEHTUHIOBON TEXHOJIOTHH
oOyueHusi. B cBsi3u ¢ 3TM, 00yueHHE B By3e BKIIIOYAET B ceOs JBE, MPAKTHUECKU OJUHAKOBBIE IO
00beMy W B3aWMOBJIMSHUIO YacTH - Tpolecca OoOydeHHs W mporecca camooOyueHus. [lostomy
camocTosTeNIbHAs paboTa JOKHA cTaTh (P (GEKTUBHOM U IeJIeHANpaBIeHHON pabOTOM CTYIEHTOB.

@Dopmbl camocmoamenvHol pabomul 0akazaBpoB pa3zHooOpa3Hbl. OHM BKIIOYAIOT B ceOs: -
H3y4YeHUe y4eOHOU, HAyYHOH M METOIUYECKOMN JTUTEPATypPhl, MaTEPHAIOB IEPUOAUICCKUX H3TAHHUH C
NPUBJICYCHUEM SIIEKTPOHHBIX CPEICTB O(UIMANBHOM, CTATUCTUUECKON, MEPUOJMUECKON U HAyUHOM
uHdOopMaIy;
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B nporuiecce n3ydeHus: TUCHUTUTUHBI OCHOBHbIMU BUOAMU CAMOCTOAMENbHOU paOOmbl SBISIOTCSL:
- IIOITOTOBKA K ayIUTOPHBIM 3aHATHSIM (JICKIIMSIM M MPAKTHYECKUM 3aHSITHSIM )
- caMoCTosTeNIbHAs paboTa HaJ OTJACIbHBIMU TEMaMH Y4€OHOH TUCIUITIIMHEI B
COOTBETCTBHH C Y4€OHO-TEMaTHYECKUM TIIAHOM;
- MOJITOTOBKA JIOKJIA/I0B;
- BBINTOJTHEHHE KOHTPOJILHOU pabOThl 00Y4aIOMMHCS 3209HON (OPMBI - MOATOTOBKA
K 3a4€THOMY MEPOIPHUATHIO.

Iloocomoéka Ooknadoé 1O BBHIOPAHHOM TEeMaTHKe NpEANoaraeT Moxoop HeoOXOAUMOro
Marepuasa U ero aHaju3, ONPENeICHNUE er0 aKTyaJbHOCTH U JOCTAaTOYHOCTH, (POPMHUPOBAHUE IIJIAHA
JIOKJIaJa, TAKUM 00pa3oM, 4TOObI TeMa ObLIa MOJHOCTHIO PAacKpbITa. V3nokeHne Marepuala J0JKHO
OBITh CBS3HBIM, IIOCJIEAOBATEIbHBIM, JOKa3aTelbHbIM. Croco0 W3MOXKEHUsS Marepuaia Juls
BBICTYIUICHHSI JIOJDKEH HOCHUTH KOHCIIEKTUBHBIM WIJIM TE3UCHBIM Xapakrtep. IloaroroBnennas B
PowerPoint npe3enTaryst JoIKHA MIUTIOCTPUPOBATH TOKJIAL U OBITh YAIOOHOM JUIsl BOCHIPUSTHSL.

CamocCTOATENIbHOE BBITIOJHEHUE MeCMOoBblX 3a0aHuli TO0 BCEM paslielaM JUCLUUIUINHBI
cthopmupoBansl B hoHe orieHOUHBIX cpencTB (POC).

JlaHHBIE TECTHI MOTYT HCIOJIb30BATHCS:

- OakanaBpaMu IpH MOJTOTOBKE K 3a4€Ty C OLEHKOH B (hopMe caMONpOBEPKU 3HAHUIA;
- MperoJaBaTeIsIMU JIJIsl IPOBEPKHU 3HAHUHN B Ka4eCTBE (hOPMBI IPOMEKYTOUHOTO KOHTPOJIS
Ha NMPAKTHYECKUX 3aHATHIX;

TecroBble 3aJaHUsl pAacCUMTAHBl HAa CaMOCTOSTEIbHYIO paboTy 0e3 HCIOIb30BaHHS
BCIIOMOTaTeIbHBIX MaTepuanoB. To €cTh MPHU WX BHIMOJIHEHUH HE CIEeIyeT MOJIb30BaThCsl YUeOHOU U
JPYTUMH BHJAMH JTATEPATYPHI.

Jlns BBIMONHEHUSI TECTOBOTO 3aJaHMs, IPEXkKAE BCEro, CIEAYyeT BHHMATENbHO NPOYHTAThH
noctaBieHHbIH Bompoc. Ilocie o3HaKOMJIEHHS € BONPOCOM ClEAyeT HPUCTyHaTh K HPOYTEHHUIO
npeyiaraéMbIX BapHaHTOB OTBeTa. HeoOXomMMo MpovnTaTh BCE BapUAHTHI M B KayeCcTBE OTBETA
cieayeT BbIOparh HHEKC (IU(ppoBOe 0003HAYEHUE), COOTBETCTBYIOIINNA PAaBUIBHOMY OTBETY.

Ha BrImonHeHHe TecTa OTBOAWTCA OrpaHWYeHHOEe Bpems. OHO MOXET BapbUpPOBaThCA B
3aBHCUMOCTH OT YPOBHS TECTHPYEMBIX, CIOKHOCTH M o0bema Tecta. Kak mpaBmio, Bpems
BBINOJTHEHUS TECTOBOTO 3aJaHuUs olpeesnsieTcs u3 pacyera 45-60 cekyH]1 Ha OMUH BOIPOC.

Conep:kaHre TECTOB MO TUCIUIUTMHE OPUEHTHPOBAHO Ha TIOATOTOBKY 0akajIaBpOB M0 OCHOBHBIM
BOMPOCAM Kypca. YPOBEHb BBITIONHEHUS TECTa MO3BOJSIET MPETOAaBaTesiM CYIUTh O XOIe
CaMOCTOSITENIbHOW paboThl CTYAEHTOB B MEKCECCHOHHBIH MEPUOA M O CTENEHU UX IOJITOTOBKH K
9K3aMeHY.

7.M0oH OLIEHOYHBIX CPEACTB /1JIS1 MPOBEACHUS POMEKYTOUHOM ATTeCTALUM 00yYAI0IIMXCS
10 JUCHMIIJIMHE MPEACTABJICHLI B «(I)OH)IC OLHCHOYHBIX CPEACTB MO JTUCHUIIIINHE»

7.1. Ilepeuens Komnemenyuil ¢ yKazanuem 3manog ux opmuposanus é npoyecce 0ceoeHus oopa-
306amenbHOIl NPOZPAMMbL

®opMupyeMble KOMIIETEHIIUN Bun u hopma koHTpOIIS
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OIIK-1 - cnocoOeH MpUMEHSITh IIpoMe:KyTOUHBIH KOHTPOJIb: 33JaHUS B TECTOBOH
€CTCCTBEHHOHAYYHBIE U (bopme K 3aueTy

OOICHHKCHCPHBIC 3HAHNS, MCTO/IBI Tekymuil KOHTPOJIb: ONPOC, TEKyIee TECTUPOBAHUE,
MAaTEMATHECKOTO aHaIn3a U 3aCIyIIMBAaHUE JIOKJIAQJOB M MPE3CHTAlMM, 3alluTa|
MOJICJIMPOBAHHUS B IPOMECCHOHATIBHON  [1aGopaTOpHBIX paboT

IESATEIIBHOCTH

7.2 Mertoauueckue MaTepuaJibl, ONpeleJsiiOIde TMPoUeAyPbl OLEHWBAHUS 3HAHMI,
YMeHHH, HABBIKOB U (WJIH) ONbITA JeATeJbHOCTH, XapAKTePU3YIOIIUX 3Tanbl (opMUPOBAHUA
KOMIIeTeH N i

Jlyis mpoBepKU XoJla M KadecTBa YCBOCHHsI y4eOHOro MaTepuaia, CTUMYIMPOBAHHS y4eOHOM
paboThl 00yyaroIKUX M COBEPLICHCTBOBAHUS METOIMKU MPENOJaBaHUs PEKOMEHAYETCS MPOBOIUTH
TEKyIIUA KOHTPOJb Ha BCEX BUIAX YUEOHBIX 3aHATHI IyTeM BBIOOPOYHOrO WM (PPOHTAIBHOTO
orpoca.

Ha mnpakTuueckux 3aHATHUSX PEKOMEHAYeTCS NPUMEHSTHh pa3indHble (OPMBI U  METOABI
KOHTPOJISi: YCTHBIA ONPOC, (PPOHTANIbHBIN KOHTPOJIb KaK TEOPETUUYECKUX 3HAHUN IyTEeM IPOBEACHUS
cobeceoOBaHUM, TaK M YMEHMH, M HaBBIKOB ITyTeM HaONIOAECHUS 3a BBIIOJIHEHUEM 3aJlaHUi
CaMOCTOSITEJIbHOM paOOTHI.

Texkymnidk M NPOMEXKYTOUHBIM KOHTPOJb [0 HM3YyYa€MOM JHCLUUIUIMHE OCYLIECTBISAETCS
IpEenoaBaTesiiMU COINIACHO Ka(eApalbHOM CHUCTEeME DPEHTHMHIOBOM OIIEHKM KauecTBAa OCBOCHMS
JUCIUIUINHBI.

Yerupiit onpoc (YO) mo3BoJsieT OLEHUTh 3HAHUS U KPYro3op CTYAEHTa, YMEHHUE JIOTMYECKH
IIOCTPOUTH OTBET, BJIAJIEHUE MOHOJIOIMYECKON PEUBI0 M HHBbIE KOMMYHMKAaTHBHBIE HaBbIKH. YO
oOmaaer OONBUIMMH BO3MOXKHOCTSIMH BOCIHTATENIbHOTO BO3JCHCTBHUS MpenojaBaress, T.K. MpH
HEMOCPECTBEHHOM KOHTAKTe CO3/IAI0TCsl YCIIOBHS U1 €ro He(hopMaIbHOTO OOILEHHS CO CTY/IEHTOM.
BocnurarenbHas pyHkuust YO umeeT psii BaXKHBIX aCIIEKTOB: HPAaBCTBEHHBIN, TUCIUIUIMHUPYIOLIUI
(cucremaTH3alsl MaTepuaia Ipu OTBETE), NUJAKTHUECKUH (Jlydllee 3allOMHUHAHHME MarepHalia Mpu
MHTEJUIEKTYaIbHOM KOHLIEHTPAIUH), SMOIMOHANBHBIN U Ap. OOyuaromas ¢ynkius YO coctout B
BBISIBJICHUHU JETaliel, KOTOphIe 10 KaKUM-TO MPUYMHAM OKa3aJICh HEIOCTATOYHO OCMBICIEHHBIMU B
X0JIe Y4eOHBIX 3aHATHUI U PU MOATOTOBKE K 3a4éTy. YO oOnagaer Takxe MOTUBUPYIOMIEH (QyHKIHEH:
NpPaBWIBHO OPraHMW30BaHHOE COOECENOBaHME, MOXET CTUMYJIMPOBaTh Y4YEOHYIO JesITeIbHOCTh
CTYJIEHTA, €TO yYacTHe B HAyYHOU paboTe.

KoHTpoab 3HaHMI 0CYyLIeCTBJIACTCS N0 CAeYIOIUM HANIPABJICHUSIM:

Bxoonou koumpons sHanuti cmyoenma

[{enb KOHTPOJIA: BBIIBUTH Hanboliee c1abo MOAroTOBICHHBIX CTY/JAEHTOB.

PekoMeHIamu: CTyJIleHTaM BBIIATh TEMBI, KOTOPBIE HEOOXOJUMO WM TpOpadOoTaTh IS
JATBHEUIIETO YCIEIIHOTO U3YYSHHSI TUCITUTUINHEI.

Texywuti KoHmponbL 3HAHUU CIYOeHmA

Tekymuii KOHTPOJIb 3HAHWHA CTYIEHTa OCYIIECTBISECTCS TI0 BOMPOCAM, COCTABJICHHBIM
MPEToIaBaTeNIeM IO MPOIIEAIIUM TEMaM.

Llenb KOHTPOISA: MPOBEPKA YCBOCHUS PACCMOTPEHHBIX TEM CTYIEeHTOM. [Ipn TeKyieM KoHTpose
YCIEeBAaeMOCTH aKIEHT JieJaeTcsl Ha YCTaHOBJICHUU MOAPOOHOHN, peanbHON KapTUHBI CTYIEHYECKUX
JOCTH)KEHUH U YCIIEIIHOCTH YCBOCHHSI UMHU Y4€OHON MPOrpaMMBbl Ha TAHHBII MOMEHT BPEMEHH.

[IpomexxyTouHasi arTecTalusi OCYIIECTBIAETCS B KOHIIE CEMECTpa M 3aBEpIIAeT H3yYCHHE
muciuminHa. [1omoOHBIM KOHTPOIh MOMOTAaeT OLEHUTHh Oojee KPYIHBIE COBOKYMHOCTH 3HAHHHU U
YMEHUH, B HEKOTOPBIX CIyd4asx - Jake (HOPMHUPOBAHME OTPENEICHHBIX MNPOQPECCHOHATBHBIX
KOMITCTCHITUH.
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IIIkasa omeHWBAHUA TeCTOB (3a
IPaBWIbHBIN OTBET JaeTcs 1 6an)
«He3aueT» - 60% u meHee «3auer» - 61-100%

7.2.1 MeTonn4eckue peKOMeHAAIMH 110 NPOBEJICHUIO 3a4eTa/IK3aMeHa

1. Hean npoBenenus

OCHOBHOH IIETBIO MPOBEICHUS 3aueTa/3K3aMEHa SIBIISICTCS ONPEICICHNUE CTENICHH J0CTHKEHHS
1esei no yueOHo! TMCHUIUIMHE Ui ee paszzaenam. OCyIIecTBISETCs 3TO MPOBEPKOM U OLIEHKON YpOBHS
TEOPETUYECKUX 3HAHUHN, TOJYYEHHBIX CTYI€HTaMH, YMEHUS IPUMEHATh UX K PELICHUIO MPAKTHUECKUX
3a/1a4, CTETIEHU OBJIAJICHUSI CTYIeHTaMU KOMIIETEHIIUI B 00bemMe TpeboBaHui paboueil mporpaMMel 1o
JUCLHUIUIMHE, a TAK)Ke UX YMEHHE CaMOCTOATEIbHO paboTaTh ¢ yueOHO JuTeparypo.

2. ®opma npoBeeHust

®opMoil MPOMEKYTOUHOM aTTECTALMU MO JAHHOW JAUCLUIUIMHE B COOTBETCTBUH C y4EOHBIM
rpauKoM sIBIII€TCS 3a4€T/IK3aMEH.

3. Meroa npoBeaeHust

3adeT/3K3aMeH MPOBOAUTCS 110 OueTam Jnbo 6e3 OUIETOB IO MEPEUHIO0 BOIIPOCOB.

3adeT/3K3aMeH  JIONyCKaeTcs IPOBOJUTH C IIOMOILBIO TEXHUYECKHX CpPEACTB KOHTPOJI
(KOMITBIOTEPHOE TECTHUPOBAHKE), a TAKXKE METOAOM HHIMBHIYyaJbHOTO COOECENOBaHUs, B XOJE
KOTOPOTO MPENoJaBaTeib BEAET CO CTYACHTOM 00CYX/I€HNE OIHOM MpoOIeMbl UM BOIPOCA U3YUEHHOM
JUCUMIUIMHBL (vacTu aucuuiuinebl). Ilpu cobecenoBaHum JoIyckaeTcss BeJEHHE JAUCKYCCHH,
apryMEHTHPOBAaHHOE OTCTaMBaHME CBOEro peuieHus (MHeHus). [lpu HEOOXOIUMOCTH MOTYT
paccMaTpUBaThCs JIOMOJIHUTENBHBIE BOIIPOCH! U IPOOJIEMBI, PEIIaThCs 3aJa4d U IPUMEPBI.

4. Kputepnu 101mycKka CTYIeHTOB K 3a4eTy/3K3aMeHy

B coorBercTBUM ¢ TpeOOBaHMAMHU PYKOBOISIIMX JOKYMEHTOB M coriacHO [lomoxeHuio o
TEKyIlleM KOHTPOJIE 3HAaHUI U MPOMEKYTOUHON aTTeCcTalluu CTYJ€HTOB HHCTUTYTA, K 3a4eTy/9K3aMEHY
JIOITYyCKAIOTCSl CTYACHTBI, BBIITOJHUBILNE BCe TPEOOBaHUS YUeOHON MPOTrpaMMBI.

5. Opranu3anuoHHble MepONPUATHS

5.1. Haznauenue npernojaBaresis, IpUHUMAIOIIETO 3a4eT/3K3aMeH

3adeT/?K3aMeH MPUHUMAETCS JIMIIaMH, KOTOPBIE YNTANIN JICKIIUH 110 TaHHOW JAUCITUTITNHE.
Pemenuem 3aBeayroiiero kagenpoil onpeaessroTcsl IOMOIIHUKA OCHOBHOMY 3K3aMEHATopy M3 4Hcia
npenojasarenieil, BeAyIIMX B JAHHOW IpyIiie NPaKTUYEeCKHe 3aHATHUS, a €CIH JIEKIUH 10 pasjesiam
y4eOHOM JUCHMIUIMHBl YHUTAJINCh HECKOJIBKMMHU IMPENOJaBaTeNIIMU, TO OIPENEIseTCs] COCTaB
KOMHCCHH /7S IpHEeMa 3aueTa/3K3aMeHa.

5.2. KoHkperuzauus YCIOBUIH, HpHU KOTOPBIX CTYAEHTBl OCBOOOXKIAIOTCA OT CHa4H
3adgeTa/sK3aMeHa (OCHOBA - Pe3yJIbTaThl PEHTUHTOBOW OIIEHKH TEKYIIIETO KOHTPOJIs ).

[lo mpencraBneHuio mpenojaBaTenisi, BEAYLIEro 3aHATUS B Y4YeOHOH TIpymie, 3aBenyrOIIHi
kagenpoil MOXET OCBOOOAMTH OT CHayd 3ayeTa/>K3aMeHa CTYJACHTOB, MOKa3aBIIMX OTJIWYHBIE U
XOpPOLIME 3HAHUS 10 pe3yJbTaTaM PEUTUHIOBOM OLIEHKH TEKYILEro KOHTPOJISL.

Konu4yecTBO 0HOBpeMEHHO HAXOISIIIUXCSH IK3aMeHYIOINXcs B ayiuTopuu. B aynutopun,
IJIe TPUHUMAETCS 3a4€T/9K3aMEeH, MOJKET OJJHOBPEMEHHO HAXOIUTHCS CTYICHTOB U3 pacyeTa He Oolee
ISTH Ha OJIHOTO IpernoAaBareis. B cmydae mpoBeneHus 3adeTa/sK3aMeHa ¢ MOMOUIbI0 TEXHUUYECKUX
CPEICTB KOHTpOIS B ayIUTOPUU JOIMYCKAETCS KOIWYECTBO CTYACHTOB, PAaBHOE KOIUYECTBY
KOMITHIOTEPOB B ayJUTOPHUH.
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Bpemsi, oTBeleHHOe Ha MOArOTOBKY OTBEeTa MO OWJETY, HE [OMHKHO MPEBBIMIATh: IS
3a4era/sK3aMeHa B TUCbMEHHOU (opme- 20 MUHYT, 7151 KOMITBIOTEPHOTO TECTHUPOBAHUS - TI0 2 MUH Ha
Bompoc. [1o ncredeHn o JTaHHOTO BPEMEHU MOCIIe TIOTyYeHUs OmieTa (BOmpoca) CTYICHT JI0JKEH ObITh
TOTOB K OTBETY.

Opranu3zanusi NPpaKTHYECKOH YacTu 3avera/sk3aMeHa. [IpakTudeckas 4acTb OpraHU3yeTCs
TakK, 4TOOBI 0OecreYrBaIach BO3MOXKHOCTh IPOBEPUTh YMEHUE CTYAEHTOB IPUMEHSTh TEOPETUUECKHUE
3HaHUS TIPU pEIICHUH TpaKkTHUecKuxX 3amganui. OHAa NPOBOTUTCS TMYTEM IOCTAHOBKH
9K3aMEHYIOLIUMCS OTACNBHBIX 3a]a4, YIPaKHEHUH, 3aJaHuii, TpeOyIOIUX MPaKTUYECKUX JeUCTBUN
10 pemIeHHIO 3a1aHnil. Kaaplil CTyCHT BBIMONIHACT 33/1aHUE CAMOCTOSTENILHO ITyTeM MTPOU3BOICTBA
pacueToB, pelieHus 3a1a4, paboThl ¢ JOKyMeHTaMHu U Ap. [Ipu BeINONIHEHNH 3a1aHUi CTYICHT OTBEYaeT
Ha JIONOJHUTENIbHBIE BOIIPOCHI, KOTOPBIE MOYKET CTAaBUTh dK3aMeHarop. JleiicTBUS mMpenoaBareJisi Ha
3a4yeTe/aK3aMeHe.

CryneHTy Ha SK3aMeHe pa3pelaeTcsi Oparb OMH OUJIET.

Bo Bpewms ucrnbITaHusl MPOMEXKYTOYHOW aTTeCTAllUU Jil MOJATOTOBKH K OTBETY CTYICHTHI HE
MOTYT TOJIb30BAaThCS PabOYMMH TPOrpaMMaMH y4eOHBIX IUCIHMIUIMH, a TaKke HEOOXOAMMBIM
HOPMATHUBHBIMU JIOKyMEHTAMHU.

Hcnonb30BaHNe MaTepHaoB, HE MPEIYCMOTPEHHBIX YKa3aHHBIM IEpEUHEeM, a TaKKe MOMBITKA
OOIIeHUs C APYTUMH CTYJCHTaMHU WU WHBIMHU JIMIIAMH, B TOM YHCJIE C IPUMEHEHUEM SJIEKTPOHHBIX
CPEICTB CBsI3M, HECAHKIIMOHHWPOBAHHBIE MPEMOJaBaTeIeM IepeMelIeHHe MO ayIuTOpUH U T.II. HE
paspemaercs U SBISIOTCS OCHOBAHUEM IS yIAJCHUS CTYJCHTA U3 ayIUTOPHH.

3amaua mpenoaaBaTesis Ha 3a4eTe/3K3aMeHe 3aKJIF0YaeTCs B TOM, YTOObI BHUMATEILHO 3aCIyIIaTh
CTYJIEHTa, TPEJOCTaBUTh €MY BO3MOXKHOCTH MOJHOCTBIO HM3JIOKHTHh OTBET. 3aciyIlluBasi OTBET U
aHAM3UPYs] METOABI PEIICHWH TNPaKTHUECKUX 3aJaHUi, MpernojaBarellb MOCTOSHHO OIICHUBAET,
HACKOJIBKO TMOJHO, CHUCTEMHO M OCMBICIEHHO OCYIIECTBISETCS OTBET, PEIIAeTCs MPAaKTHUECKOe
3a/laHue.

Cunraercsi OECTaKTHOCTBIO MPEPHIBATH OTBET CTYIEHTA, MPEXKIEBPEMEHHO J1aBaTh OLEHKY €ro
OTBETaM U JICUCTBUSM.

B Tex cimyuasix, Korma OTBETHI Ha BOIPOCHI MU MPaKTUYECKUE ACHCTBHS ObLTA HEIOCTATOUHO
MIOJTHBIMH WJTH JTOTTYIIIEHBI OIIMOKH, IPENoAaBaTellb MOCJIe OTBETOB CTYJICHTOM Ha BCE BOTIPOCHI 331aeT
JIOTIOJTHUTENIbHBIE BOIPOCHI C 1ENbI0 YTOYHEHHSI YPOBHS OCBOCHHUS AUCHMILTHHBL CoaepkaHue
MH/IMBUYaIbHBIX BOIPOCOB HE JOJDKHO BBIXOJHUTH 32 paMKH paboueil mporpammbl. Eciu cTyaeHt
3aTpyIHSAETCS Cpa3y OTBETUTh Ha JOIMOJHUTENBHBIA BOMPOC, OH JOKEH CHPOCUTH pPa3peuieHHs
NPeAOCTAaBUTh €My BpeMsl Ha TIOATOTOBKY U MOCTIE MOJTOTOBKH OTBEYAET Ha HETO.

7.2.2 lllkajia u KpUTEpHH OLIECHUBAHUS HA 3a4eTe

Ouenka

Kpurepun
«3aYTEHO0» «He 3a4TeHO0»

O6bveMm
TBepllbIe 3HAHUS B 00bEME OCHOBHBIX Hert TBEPABIX 3HAHUU B 00hLEME
BOIIPOCOB, B OCHOBHOM IIDABUJIBHBIC  |0CHOBHBIX BOIIPOCOB, OCBOEHBI HE
pelIeHNs TPaKTUYECKUX 3aJlaHuM, BCe KOMIIETEHILIN
OCBOEHBI BCE KOMIIETEHIINH

CucreMHOCTh OTBeTHI Ha BONIPOCHI B IIPEENIax HeT oTBETOB Ha BONPOCHI
yueOHOTo MaTepHaia, BBIHECEHHOTO HayuyeOHOro Marepuania,
KOHTPOJIb. BHIHECEHHOT'O HA KOHTPOJIb.
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OCMBICIIEHHOCTH JlommyckaeT He3HaUUTeNIbHbIE OMUOKK |JlommycKaeT 3HaYNTEIbHBIC OIITUOKN
[PU OTBETAX U MPAKTUYECKUX MIPU OTBETAX W MPAKTUYECKHUX
TIEUCTBUSIX. ENCTBUIX.

YpOBEHb OCBOCHHS OcBanBaeMble KOMIIETEHIINHU (OcBanBaeMbIe KOMIIETEHIINU HE

KOMIIETEHIIU I c(hopMHUpPOBaHBI (bopMupOBaHBI

7.3 OnucaHue moka3sarejieli M KpUTepHeB OLEHUBAHUS KOMIETEHIHH HAa Pa3INYHBIX
Tanax ux (popMHpPOBaAHMSA, ONUCAHUE IIKAJ OLeHUBAHUS

7.3.1. [IaTuda/uIbHASA MIKAJIA VIS TEKYLEro KOHTPOJIsA, /I IPOMEKYTOTHOI0 KOHTPOJIA B
(opme 3K3amMeHa, 3a4eTa ¢ OLIEHKOI.

Kpurtepun oneHnBaHMsA YCTHOIO OTBETAa HA KOHTPOJIbHbIE BONPOCHI.

«5» (omauuno) - NaH TOJHBIN, pa3BEpPHYTHI OTBET Ha IMOCTABJICHHBIM BONPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUH 00 OOBEKTE, J0Ka3aTeIbHO PACKPHITHI OCHOBHBIC TOJIOKEHHS
TEMBI; B OTBETE MPOCIICKUBACTCS UETKasl CTPYKTYpa, IOTHYeCcKasi MOCIeA0BaTeIbHOCTh, OTpaXKaromias
CYIIHOCTb PaCKpPBIBAEMBIX TIOHATHIA, TCOPHA, ABICHUN. 3HaHUE 00 00BEKTE IEMOHCTPUpPYETCs Ha (PoHe
MOHMMAaHHUsl €ro B CHCTEME J[aHHOM HayKd M MEXIUCUUIUIMHAPHBIX CBs3eil. OTBET HU3JI0XKeH
JUTEPAaTYPHBIM SI3BIKOM B TEPMHUHAX HAyKH, IOKa3aHa CHOCOOHOCTH OBICTPO pearupoBaTh Ha
YTOYHSIOIINE BOIIPOCHI;

«4» (xopowio) - NaH NOJTHBIN, pa3BEepHYTHIN OTBET Ha MOCTABICHHBIA BOMPOC, OKA3aHO YMEHUE
BBIJICJIUTh CYIIECTBEHHBIC M HECYIIECTBEHHBIE NMPU3HAKU, MPUYMHHO-CIEICTBEHHBIE CBs3H. OTBET
YETKO CTPYKTYpUPOBaH, JOTHYEH, U3JI0KEH B TEpMUHAX HayKu. OJHAKO AOMYIIEHbl HE3HAUYUTEIbHbBIE
OLIMOKH MIJIM HEJI0YEThl, UCIIPABIEHHBIE CTYCHTOM C ITOMOIIBIO «HABOJSIINX» BOIIPOCOB;

«3» (yooenemeopumenvro) - aH HETOTHBIN OTBET, JIOTUKA U TOCJIEOBATEIIbHOCTD U3JIOKEHUS
UMEIOT CYIIECTBEHHbIE HapylleHus. JlomyiieHbsl rpyOble OMHMOKH TMpH ONpeAeNeHUH CYIIHOCTH
pPacKpbIBAEMBIX MMOHITUHN, TEOPHHL, IBICHUI, BCIIECTBUE HETIOHUMAHUS CTY/IEHTOM UX CYIIECTBEHHBIX
U HECYNICCTBEHHBIX NPHU3HAKOB M CBsi3el. B OTBeTe OTCYTCTBYIOT BBIBOIBL. YMEHHE PACKPHITH
KOHKpETHbIe NposiBIeHUsT OO0OOIIEHHBIX 3HAHWH He MoKa3zaHo. PewyeBoe ocdopmiieHue Tpedyer
MIOTIPABOK, KOPPEKITHH;

«2» (HeyoosremeopumenbHo) - CTYIACHT JIEMOHCTPUPYET HE3HAaHHE TEOPETUYECKHX OCHOB
npeaMeTa, He yMeeT JeJlaTh apryMEHTUPOBAHHbIE BHIBOJIbI M IPUBOIUTH IPUMEPHI, TOKa3bIBAET ciaboe
BJIaJICHHE MOHOJIOTUYECKOW PEUbI0, HE BIIAJCET TEPMHUHOIIOTUEH, TPOSBIISIET OTCYTCTBUE JIOTHIHOCTH
U TIOCJIEI0BATEIbHOCTH HU3JI0KEHUs, JejaeT OUIMOKH, KOTOphle HE MOXET MCIPAaBUTh, JaXKe IPH
KOPPEKIINH TpeToiaBaTeieM, OTKAa3bIBAE€TCsl OTBEUATh Ha 3aHATHH.

Kpumepuu OUYEHKU 6bINOJIHERHUA NPAKNMUYECKUX 3A0aHUIL:
«5» (oTMyHO). BBIMOMHEHBI BCE 3aJjaHMs NMPAKTHYECKUX padoT, oOydarommiics 4yeTko u 0e3
OIIMOOK OTBETHII HA BCE KOHTPOJILHBIE BOTIPOCHI.
«4» (xopomo). BeimonHeHs! Bce 3aJaHusl MPAaKTHYECKUX padoT, 00y4aroNmMiicss OTBETHII Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUaHHUSIMH.
«3» (YOOBIETBOPUTENFHO). BBIMOIHEHBI BCe 3aJaHUsl MPAKTHUECKUX PabOT C 3aME4aHUsIMHU,
o0yuaromuiics OTBETUII Ha BCE KOHTPOJIBHBIE BOTIPOCHI C 3aMEUaHUIMH.
«2» (HEYIOBIETBOPUTEIHHO).
Kpumepuu OUEHKU 6blNOJIHEHUA MeCcnl1oeblx 3a0aHUl

5» (ou4HO). [laHbl BepHBIE OTBETHI HE MeHee, YeM Ha 86% TeCTOBBIX 3aJaHHi
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OOyyaromuiicsi Ha BBICOKOM YpOBHE

® CrmocoOEH BOCHPUHUMATh MEXKKYJIBTYpHOE pa3HooOpa3ue oOmecTBa B COIMAIBHO
UCTOPUYECKOM, ITUYECKOM U (PHIIOCO(CKOM KOHTEKCTaX.

«4» (xoporto). JlaHbl BepHBIE OTBETHI HE MEHee, 4yeM Ha 71% TecTOBhIX 3aJaHuil.

«3» (yaOBIETBOPUTENBHO). JlaHbl BEpHBIE OTBETHI HE MeHee, yeM Ha 51% TecTOBbIX 3a/laHui.

«2» (HeyJOBIETBOPUTENBHO). JlaHbI BEpHbIE OTBETHI MEHEe, 4YeM Ha 51% TecTOBBIX 3a7aHU.

Kpumepuu oyenxu noocomosku 00k1a0o8, coooujeHuil.

«5» (ommynHo). OOyyaromuiicss JEMOHCTPUPYET CHUCTEMHBIE TEOPETHUYECKHE 3HaHUWs, BIAJEET
TEPMUHOJIOTHEH, JeNaeT apryMEHTUPOBAaHHbIC BBIBOIBI M OOOOIICHHUS, MPUBOIUT HPUMEODHI,
MOKa3bIBaeT CBOOOIHOE BIIAJICHHE MOHOJIOTHYECKOH peublo U CIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOUHSIOIINE BOIIPOCHI.

«4» (xopomo). OOyvarouuiics AeMOHCTPUPYET CUCTEMHBIE TEOPETUUYECKHE 3HAHUS, BIIaJeeT
TEPMHUHOJIOTUEH, [elaeT apryMEHTHPOBAHHbIC BBIBOABI M O00OO0OIIEHUS, NPUBOAUT IMPUMEDPBI,
MIOKa3bIBaeT CBOOOIHOE BJIa/IEHUE MOHOJIOIMYECKOH Peublo, HO MPH 3TOM JIENIaeT HECYIIECTBCHHbIC
OLIMOKHU, KOTOpbIE OBICTPO HCIPABISET CAMOCTOSTEIbHO WJIM NpPU HE3HAYUTEIbHOW KOPPEKIHH
IIPETI0/1aBaTEIIEM.

«3» (ymomieTrBopuUTEIbHOY»). OOyUarOUIMiicsl JAEMOHCTPHPYET HEIITYOOKHE TEOPETHUECKHE
3HaHUs, IPOSIBISIET ¢1a00 cPOopMUPOBAaHHBIC HABBIKU aHAJIM3a SBJICHUI U MTPOLIECCOB, HEJOCTATOUYHOE
YMEHHUE Jle1aTh apTyMEHTUPOBAHHBIE BBIBOABI M MPHUBOIUTH NPUMEPHI, MOKA3bIBAET HEIOCTATOYHO
CcBOOO/IHOE  BJIAJIGHUE  MOHOJIOTMYECKOM  peublo,  TEPMHUHOJOTHEH,  JIOTUYHOCTBIO U
MOCJIEIOBATENIFHOCTBIO HM3JIOKEHHS, JIeTaeT OIIMOKH, KOTOpble MOXET MCIPAaBUTh TOJBKO MpH
KOPPEKINH MPEnoaaBaTeIeM.

«2» (HeynoBIETBOPUTENBHOY). OOyUarouuiicss IeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB
npeaMeTa, He yMeeT JeJlaTh apryMEHTUPOBAHHbIE BHIBOJIBI M IPUBOIUTH IPUMEPHI, TOKa3bIBAET ciaboe
BJIa/IEHUE MOHOJIOTHUECKOM peubto, He BiIaJeeT TEPMUHOJIOTHEHN, MPOSIBIIET OTCYTCTBUE JIOTHYHOCTH
U TI0CJIEJI0BAaTEIbHOCTRIO M3JIOKEHHSI, JeNaeT OIIMOKH, KOTOpPbIE HE MOXET HCIPaBUTh, AaXe IMpH
KOPPEKIMH MpenoaBaTeieM, OTKa3bIBa€TCsl OTBEUATh HAa 3aHATHH.

YenemHocTh U3y4eHus AUCHMILTMHBI IpernoiaraeT 1se cocTapistonue. [lepas cocrapistomnias
- yYCpeOHEHHas OIIeHKa, IOJy4YeHHas CTYJIEHTOM [0 HUTOraM TEeKyIlero KOHTpois. Bropas
COCTABJIAIOILAs - OLIEHKA 3HAHUH CTY/IEHTA [10 UTOI'aM IIPOMEXKYTOUHOTO KOHTPOJISL. YCPEIHEHHBIN HTOT
NBYX YacTed OalsIbHOM OLIEHKH OCBOEHHS JUCHUIUIMHBI BBICTABISETCS B BEIOMOCTb M 3aU€THYIO
KHIKKY 00y4aroIerocs.

TunoBble KOHTPOJIbHBIE 3a/laHUSl WJIM UHBIE MaTrepHasbl, HEOOXOMUMBIE I OLICHKH 3HaHHM,
YMEHH, HaBBIKOB W (WJIM) OIBITa JAEATEIbHOCTH, XapaKTEPU3YIOMIMX JTambl (OPMUPOBAHUS
KOMIIETEHITUH B MPOIECCe OCBOEHUsI 00pa3oBaTeIbHOM MporpamMmel npezacTaBieHsl B @OC no nanHon
TUCIUILTIHE.

7.3.2. JIByx0a/ibHasi IIKAJa OLEHUBAHUA (32aYTEHO/HE 3a4YTEHO) JJIsl TeKyllero KOHTPOJIs M
NMPOMEKYTOYHOT0 KOHTPOJIsI B (popme 3auera.
Kpumepuu oyenusanus evinonnenus 3a0anuti 8 mecmosou gpopme Ha
3aueme (NPOMENHCYMOUHDBLI KOHMPOIb QOPMUPOBAHUS KOMNEMEHYULL).

1o uToram BBIMOIHEHHSI TECTOBBIX 33JaHUH OILICHKA TPOU3BOJUTCS IO JBYXOAJUIBHOM HIKAJIe.

[Ipu mpaBUIBHBIX OTBETAX Ha!

61-100% 3amaHuii - OLIEHKA «3aYmeHo»;, MEHEE
61% 3agaHnii- OIIEHKA «He 3aUmeHO.

Kpumepuu OYECHUBAHUA YCNMHO20 omeemda Ha KOHMpOJlbHble 60NPOCHL
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onpoca (mekywui KOHmMpoib GopmMuUpoB8arHUsi KOMNEeMmeHyuu):

«3aumeno» - JaH TOJNHBIM, pPa3BEpHYTbI OTBET Ha IOCTaBJIEHHBIA BOIPOC; B OTBETE
IPOCJIEKHUBAETCS YeTKasl CTPYKTypa, JOIMYecKas IOCIIEA0BaTeIbHOCTh, OTpa)Kalollas CYIIHOCTb
PacKpbIBAEMBIX MOHATUH, TeOpui, siBIeHUH. OTBET YETKO CTPYKTYpUpPOBAH, JIOTHUYEH, M3JIOKEH B
TEpPMUHAX HAYKH.

«He 3aumeHoy - 00ydaroIuiicsa JEMOHCTPUPYET HE3HAHNUE TEOPETUUECKUX OCHOB IIPEIMETa, He
yYMEET JielaTh apryMEHTUPOBAHHbIE BBIBOABI M IIPUBOAUTD IIPUMEPHI, NIOKA3bIBAECT €1a00€ BIaJECHUE
MOHOJIOTHYECKOW pEeYbl0, HE BIIAJAECET TEPMUHOJIOIMEH, IPOSBISAET OTCYTCTBHE JIOTUYHOCTH U
HOC/IEA0BATEIbHOCTH U3JIOKEHUS, JAElaeT OIIMOKU, KOTOpble HE MOXKET HUCIPAaBUTh, Haxe IpU
KOPPEKLUH NPENoiaBaTeIeM, OTKA3bIBAECTCSl OTBEUATh HAa 3aHATUU.

Kpumepuu  oyenusanusi Ooxnadoos u npesenmayuil — (meKywjuil

KOHMPOLb (hOPMUPOBAHUS KOMNEMEHYUU):

«3aumenoy - paboTa BBIIOJIHEHA B COOTBETCTBUH C TPEOOBAaHUSIMU, BIOpaHHAs TEMA PACKPHITA,
Marepuai akTyajeH U JI0CTaTOYeH, O0yJaroUIHiics 4eTKO U 0e3 omMOOK OTBETHI Ha BCE KOHTPOJIbHbIE
BOMPOCHIL.

«He 3aumeno»- 00y4aroOUINiics HE MOATOTOBUI padOTy WIIM OATOTOBIII pabOTy, HE OTBEYAIOIILY IO
TpeOOBaHUSAM, OTBETWJI Ha KOHTPOJIbHBIE BOIMPOCHI C OIIMOKAMH WJIM HE OTBETHUJ HAa KOHKPETHBIC
BOMPOCHIL.

Kpumepuu oyenueanus 3awumel 1a6opamopusix pabom (mexyuwuu

KOHMPOLb (hOPMUPOBAHUSL KOMNEMEHYUU ).

«3aumeHno» - OOyYalOIMIMHCS pEeIIM TOCTaBIEHHBIE 3a/1a4d, CBSI3aHHbIE C OOECIEeYeHHEM
0€30I1aCHOCTH JOPOXKHOTO JBM)KEHHS HAa TPAHCIIOPTE.

«He 3aumenoy» - 00yUarOIUICS HEe PELII TOCTABJICHHbIE 3aja4l, CBSI3aHHbIE C 00eCIIeYeHUEM
0€30MacHOCTH JOPOKHOTO JIBM)KEHHS Ha TPAHCIIOpTE.
TurnoBsle KOHTPOJIBHBIE 3a/1aHUS UM UHBIE MaTepUabl, HEOOXOAUMBIE
JUIS OLIEHKY 3HAHHWM, YMEHH, HABBIKOB U (WJIM) OIIBITA JAEATEIbHOCTH,
XapaKTepU3YIOLINX 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMN B TIpoliecce
OCBOEHHsI 00pa3oBaTeNbHON MporpaMMmel npezcTasiensl B POC no
JTAaHHOM TUCHUIUIMHE.

2. Onpenenenue TBEPAOCTH 3aKAIICHHBIX cTallel o MeToy PokBernia mpon3BOAUTCS BAABITUBAHUEM
B oOpaser ...

1) anmma3Horo konyca (mkana B)  3) craapHoro mapuka (mkana C)

2) anma3zHoro konyca (mkana C)  4) crtaapHOTO mapuka (mkana B)

7.4. Tunosnie KOHTPOJIbHBIC 3aTaHUA UJIU HHBIC MaTE€pHAJIbI, H606X0)II/IMI>IC AJIA OHCEHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB H (I/I.]'[I/I) ONbITa JCATCJIABHOCTH, XaPAKTEPUIYIOIIUX ITAIlbI
q)Ole/IpOBaHI/Iﬂ KOMIIETEHIIUH B nmpouecce oCBOCHUA 06pa30BaTeJIbH0ﬁ MnmporpaMmmbIl

3ananus B TeCTOBOM (popMe (TeKYIIUii KOHTPOJIb)
Texymuii KOHTPOJIb 3HAHUI MO TeMaM Kypca MpOBOAWTCA B GopMe TecTHpoBaHHs. TecT mo
KaX1I0M TeME COCTOUT U3 5 BonpocoB. Huke npuBeneH oAMH U3 BapUAHTOB TecTa M0 TeMe «OCHOBBI
CTPOCHMS U CBOMCTBA MarepuanoB. Da3oBele NPEBpaALICHUSY.
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Tema «OcHOBBI CTPOEHUS U CBOWCTBA METAIIIOB)
1. Ha pucyHke noka3aHa 3j€eMeHTapHas sueika KPUCTAJINYECKON PELIETKH.

1) mpUMUTHBHON KyOMUYECKO
2) TrpaHENEeHTPUPOBAHHON KyOU4eCKOi
3) rekcaroHaJbHOH INIOTHOYIIAKOBAHHOM
4) 00bEeMHO-IIECHTPUPOBAHHOW KyOUUYECKOM
3. MHoro¢a3Hblil cIijIaB, KOMIIOHEHTBI KOTOPOTO MPAaKTHUYECKH HE PacTBOPSIOTCS B TBEPIOM CO-
CTOSIHUU M COXPAHSIOT MHMBHIyaJIbHbIE KPUCTAIIMUECKUE PEIIETKH, IPECTaBIsAET COO0 .
1) cMech  3) XUMHUYECKOE COEAMHEHUE
2) TBep.blil pacTBOp 3aMelleHus 4) TBEP/bI pacTBOP BHEIPEHUS
4. [Ipn ymeHbIIEeHUN PACTBOPUMOCTH YIIIEPOAA B JKeJe3€ C MOHMKEHUEM TeMIIEPaTypbl H30bITOUHBIH
yIJIEPOJ, BBIAEIAETCS U3 TBEPABIX PACTBOPOB B BUJIE .
1) deppura 3) nemeHTHTa
2) rpadura 4) TpoocTUTA

5. JedexT kpucTaIIu4ecKol pemeTKy, MPeACTaBISIOMNNA COO0M Kpail «JIMIITHEW» MOIYIIOCKO- CTH,
Ha3bIBAETCH .
1) TpemmHoi 3) aucnoxanuei

2) nedeKToM yIaKoBKH 4) NBOMHUKOM

Tema «OcHOBBI TEPMHYECKON 00paOOTKH U TIOBEPXHOCTHOTO YITPOUHEHHS CIUTaBOBY 1.
OCHOBHOI 0COOEHHOCTHIO MAPTEHCUTHOTO MPEBPALIEHUS SIBIISIETCS .
1) Oe3auddy3noHHBIN XapakTep  3) MOJHOE MPOTEKAHKUE B M30TEPMUUYECKUX YCIOBHUSIX
2) HHU3Kas CKOPOCTh POCTA KPUCTAILIOB 4) HEOOXOAUMOCTD JOCTATOYHO BHICOKOH CKOPOCTH
MapTeHCUTa muddy3uu yrnepoaa

2. HauGonee nucniepcHol GpeppuTO-IEMEHTUTHON CMECHIO SIBISIETCS .
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3) nepaut
1) TpoocTut 4) MapTeHCUT
2) copour

3. CopOut nmeer cienyrouuii ha3oBelii COCTaB 3) MApPTEHCHUT + IIEMEHTUT
1) aycTenur + nenebypur 4) meMeHTHT + Jene0ypuT
2) dbeppuT + HEMEHTUT

4. MapTeHCHUT - IpeACTaBiIsieT Co0ok ... 1) 3) XHMHYECKOE  COEIMHEHHE  JKeylesa ¢
HepPECHILCHHBIN TBEPAbIN pacTBOp yrieposa B yIJIEPOIOM
a-)kelese, MOoJy4YeHHBIH MPU OXJTaXKACHUU
ayCTEHHUTa CO CKOPOCThIO, OO0JIbIIEe
KPUTHUYECKOM Keaese

2) BTEKTOUIHYIO CMeCh (peppuTa U IEMEHTUTA

9. Ilpu yBenuueHUH CoAep KaHus yIiepoaa TBEpAOCTh MAPTEHCUTA B YITIEPOJUCTBIX CTAJIAX .

4) TBepnblil pacTBOp ymiepona B Y—

1) noBbIIaeTCS 3) CyIIeCTBEHHO HE U3MEHSETCS
2) yMeHblIaeTcs 4) U3MeHseTCS HEMOHOTOHHO

Tema «KOHCTPYKUMOHHBIE METAJIBI U CILIABbD)
1. Cranp 20X menecooOpa3HO UCTIONB30BATh JIJIsI H3TOTOBJICHUS .
1) nemeHTyeMBbIX IEeCTEPEH 3) ¢pe3 HeboMBIIOro CeueHust
2) npyXuH 4) NOIIIMITHUKOB CKOJIbKEHUS

2. 3a3BTEKTOUIHON CTAJILIO SABJISIETCS .
1) Vi2 3) 10
2) VIA 4) C12

3. B 0TOXKEHHOM COCTOSTHMM CTPYKTypa cTaiu 60 COCTOUT U3 .
1) ¢pepputa u nepiura 3) nepauTa ¥ HEMEHTUTA
2) nepauta 4) neneOypura v IEMEHTUTA

4. OnTuManpHOE codeTaHne MpouyHOCTH M Bsizkoctu craned 45, 30XI'CA obGecneunBaeTcsi Tpo-
BEJICHUEM .
1) 3aKanKu ¥ BBICOKOTO OTIYCKa 3) MOJHOTO OT>KHTa

2) HopMayM3aIuu  4) 3aKaJiKi ¥ HU3KOTO OTITyCKa

S U3 npuBeneHHBIX CTajIeH BBICOKOKAYECTBEHHOM SIBIISIETCS .
1) 40XDA 3) 12X2H3-BJ1
2) K22 4) Al12
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Tema «Hemeramnnueckue U KOMIIO3ULIMOHHBIE MaTepuaib» 1.
[Ipu yBenrueHNN CTENEHN KPUCTAINIMYHOCTH IIOJIUMEpA .
1) yBenuuuBaeTcst NpOYHOCTh 3) noBbIIIaETCS AMACTUYHOCTD
2) yMEHBIIAETCS TEMJI0CTOUKOCTh 4) MOBBITIIAETCST MOPO30CTONKOCTh

2. B xauecTBe HalOJIHUTEIS BOJIOKHUTOB UCTIOJIB3YIOT .
1) XJ10IKOBBIE OUECHI 3) x10m4aToOyMaXkKHYI0 TKaHb
2) opraHMuY€CcKHle BOJIOKHA 4) IpeBeCHYIO MyKYy

3. ¥XyniieHue CBOMCTB pe3uHBbI B MPOLIECCE IKCIUTyaTallui Ha3bIBACTCS .
1) ctapenuem 3) BysKaHM3aIMEH
2) nectpykuuei 4) moyi3y4ecThbio
4. Heopranunueckoe CTEKJIO MPEACTaBIseT cCOO0N MaTepual Ha OCHOBE ...
1) KUCIIOTHBIX U OCHOBHBIX OKCH/IOB 3) HUTpHUIOB OOpa U ATIOMUHUS
2) ONTUYECKU NPO3PAYHBIX MOIUMEPOB  4) KapOUI0B aTFOMUHUS U KPEMHHUS

5. JlucniepcHO-yNIpOYHEHHbIE KOMIIO3ULIMOHHBIE MaTepUajbl Ha METANIMYECKONW OCHOBE IOJIy4aroT
Yale BCEro METOJOM .

1) nopoikoBoii METAJLTypruu 3) IuThs O] 1aBICHUEM

2) HanpaBJIEHHOW KpUCTAJIN3allun 4) nmpokarku

Tema «OCHOBBI TEXHOIOTUH KOHCTPYKIIHOHHBIX MaT€PHAIIOB)
1. JIns ynepxanuss (OpMOBOYHON CMECH TMPH HU3TOTOBICHHUH JIUTEHHOW (OpPMBI, a Takxke IMpHU
TPAHCTIOPTHPOBKE M 3aJIUBKE (DOPMBI HCITOJIB3YIOT .
1) omokm  3) CTep>KHEBOH STUK
2) JUTHUKOBYIO CUCTEMY 4) MOJEIBHYIO IUTUTY

2. CapoiicTBO MeTayyla O00pa3oBbIBaTh B TMPOLIECCE CBAPKU COCAMHEHUS, OTBEYAIOIINE
KOHCTPYKIIMOHHBIM U AKCIUTyaTallHOHHBIM TPeOOBAaHUSIM K HUM, HA3bIBACTCS .

1) cBapuBaeMOCTHIO 3) IIaCTUYHOCTHIO

2) XKUAKOTEKYYECThIO 4) nukBaruen

3. Ilporecc mpoTsAruBaHMs MPyTKa Yepe3 OTBEPCTHE, pa3Mepbl KOTOPOTO MEHBIIE, YEM HCXOTHBIE
pa3Mepbl IIpyTKa, Ha3bIBAETCH .

1) BbICagKOI 3) mpOTSKKOM

2) KOBKOHl 4) BolO4eHHEM

4. Jlna o00paboTku OT(HOPMOBAHHBIX OTBEPCTUH B OTIMBKAX, IIOKOBKaxX WJIM 3aroTOBKaX,
MOJIBEPTHYTHIX MPEIBAPUTEIHHON 00pabOTKe CBEPICHUEM, UCTIOIB3YIOT .
1) pa3BepTku 3) METYUKH 2) 3eHKEPDI 4) dbpesnr

5. B kauecTBe roprouero rasa npu ra3oBoi CBapKe 4Yalle BCEro UCHOJb3YIOT .
1) apron  3) anerwieH
2) Bomopon 4) a3or
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JlomaiHee 3aqanue (TEKyIHH KOHTPOJIb)

JlomarHee 3aaHue Mo AUCUUIUIMHE MPECTaBIsAeT co00i [Be pacueTHbIE PabOTHI.
[IpenogaBarenem KaxkqoMy 0OydaromeMycs BBIJACTCS BAPUAHT HHIMBUYaIbHOTO 33aJaHus,
KOTOPBIM COIEPKUT UCXOAHBIE TaHHbIE. AJITOPUTM BBIIIOJIHEHHUS JOMAIIHEH paboThl MPOMHICaH B
METOAMYECKHUX YKa3aHUSIX.

IIpumep ¢pparmenTa noMaiiHero 3aganus teMme «Pacyer pe;kxMMoB pe3aHusi IPU TOKAPHOI
oopadorke» BAPUAHT Ne3

2.1. Heab. OcBouTh METOAMKY U BBIIOJHUTH PAacdyeT ONTHUMAJIBHOTO PEXHMa pPE3aHus IS
TOKapHOH 00pabOTKH 3arOTOBKH.

2.2. Hcxonubie 1aHHbIC:
N Croii Pasmepsr P
o BOWCTBA MaTepHaia azMep JeTann
O0pabarsl- P ToxapHast (CocTosiHHE 3aroToBKH P [[TepoxoBa-
nlody mum/
" 2nabroe dbuxerue
N
\ Stm/00]
dBuxerue nodasy
BaeMbIi Ipenen OIIePaLKs IOBEPXHOCTH| JmHa Jmuna| Tocth 00pa-
Marepua | IpOYHOCTH | TBepIOCTh (mpmi.3) | 3aroTOBKH 13, MM ls, MM | GaTbIBaEMOIL
npu HB, MIla HAnametp Huamerp MMOBEPXHOCTHU
PaCTKEHUH (¢ /ym?) D, mm d, Mm D ERYINY
Bs, MIla
Cranp 45 2246
3 IocCT 598 (229) TO=1 MIpOKaT 40 150 37 90 12,5
1050-74

Puc. 1 - Dcku3 2neMeHTOB pexXuMa pe3aHus Ipu 00TaYMBaHUU

B kadecTBe 3aroTOBKM HCHOJIB3yeM MPOKAT,
BCJIEJICTBHE JTOTO TIOBEPXHOCTh 3aroTOBKM MNpHHHMaeM 0Oe3 kopku. lllepoxoBarocTtu
MIOBEPXHOCTH JeTaIN Ra= 12,5 BBINOJIHAIO YEPHOBOE TOUCHUE.
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2. Ilopsinok mpoBeaeHNsI pacuyeToB
2.1. Bp16op cnocoda ycTaHOBKM 3arOTOBKH HA CTaHKe
3aroToBKa JOJDKHA 3aKpEIUIATBCA B TPEXKYJAyKOBBIM MAaTpoH, T.K. JUIMHA OOpabOTKU He
NPEBBIMIACT YeThIpeX auameTpoB (/< 4cii/,.90mm <148MMm) u quaMeTp JeTaiad MEHbIIE auamerpa
00paboTKu Haj cTaHUHOU (d <"Her,37MM < 250Mm) [1, mpun.2].
2.2. Bb16op Moae/M CTaHKa 1Jis1 00paboTKH 3ar0TOBKH
Mopenb cTaHka BEIOMpaeM IO TEXHUYECKUM XapakTepucTukam [ 1, mpui.2] B COOTBETCTBHHM €
rabapuramu 3arotoBku (40 MM u 150 MM), crtoco6oM ee yCTaHOBKH U TUIIOM IIPOou3BojCTBa. [lpu
YCTaHOBKE 3arOTOBKM B TPEXKYJIAUKOBbIM ATPOH YYUTHIBAEM HAaUOOJBIINN 1UaMeTp 00pabOTKH HaJ
ctaHuHOH ("er=400 mm). IIpu
VYcTaHOBKE 3arOTOBKHU B LIEHTPAX YUUThIBAEM HauOOJbIINI TuamMeTp 0OpaboTKH Haj
cynmnoptoM (#en= 220 MM) u paccTosHue Mexay nentpamu (7x= 1000 mm). I[Ipu o6pabotke
3aroTOBOK B BUJIE€ IIPYTKOB JJIMHOM 00jiee pacCTOSHUS MEXy LIEHTpaMu MPpH BEIOOPE MOAEIH CTaHKa
YUUTBIBaKO HAaOONBLINI TuaMeTp NnpyTka B mmnuujene (Hun= 45 mm). CpaBHUBas rabapUTHbIE
pa3Mepbl C TEXHUYECKUMH XapaKTepUCTUKaAMHU TOKaPHO-BUHTOPE3HBIX CTAHKOB, IPUMEHSEM CTaHOK
mozenbro 1 K62.

2.3. Boi0op pe3na

Bb160p BBINIONIHSAEM B 3aBUCUMOCTH OT BHJ1a TOKapHOU onepanuu (TO=1), :keCTKOCTH CUCTEMBI
CIIN/I (mexxecTkas cuctema), moaenu cranka (1K62), oopadareiBaemoro marepuana (Cramns 45 TOCT
1050-74) 1 coCTOSIHUS IOBEPXHOCTH 3arOTOBKH (IIPOKAT).

Br16op Tuma pesiia BBIMOIHIEM B 3aBUCHMOCTH OT BUa TokapHO# oneparuu (ITpunoxenne 3).
OcHOBHBIE THUIBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPIOCIUIABHBIMU IJIACTHHAMH, MPUBEJCHBI B
npmi4,[1].

BE160p BBICOTHI pe3iia BHITIOIHSIEM B 3aBUCHMOCTH OT MOJIEITH CTaHKa, Ha KOTOPOM BBITIOJTHSIETCS
oOpabotka. Bricora pe3na H gomkHa ObITh paBHa PAacCTOSHHUIO OT JIMHUM LIEHTPOB JI0 ONOPHOH
noBepxHocTH pesrenepxkarens h (25 = 25) [1, npun.2]. lllupuna pe3ma uisl MOBIIICHUS
xecTtkoctu cuctembl CITN]] npuHuMaemM HanOOMBIIYIO CTAHAAPTHYIO JUTS
BbIOpaHHOW BBICOTHI. BpIneT pacTouHbIX pe3noB (L) BbIOMpaeM B 3aBUCUMOCTH OT JJIUHBI
pacraunBanus (L>Zrf,140>90).

Br16op Mapku TBepOTO CIUIaBa BBIMOJHSIO B 3aBHCHUMOCTH OT MaTepuasa o0padaTsiBaeMoi
3aroToBKH U xapakrepa oopabotku (T14K8) mo npui.[1].

H

Puc. 2 - Pe3en TokapHbIN TPOXOIHON, OTOTHYTBIH C

<] TWIACTHHKaMH M3 TBEPJOTO CrIiaBa ('OCT18877-73)

Ceuenne Benu4rHa OCHOBHBIX YIJIOB,
pe3na rpan
O0o3HaueHUE AxSLamm JMm T,MM a,MM
& N Y a 2
2102-0029 25 x20 140 10 14 45 45 100 8 0
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2.4. Onpenesenue ryONHBI pe3aHus

I'myOuHy pe3aHusi pacCUMTHIBAEM B 3aBUCUMOCTH OT MpHUITycKa Ha 00padoTKy 3arotoBku. [1pu
4epHOBOI 00pabOTKe MPUITYCK CHUMAETCS 33 OAMH Mpoxo. [Tpu 3ToM 1715t BceX TOKapHBIX OTepamui,
KpOMe TIOIPE3KH TOPLIOB, NTyOMHA pe3aHHsl PACCUUTHIBACTCS MO (hopMyIIe:

D—dt=
2
rae, O-nmuaMeTp 3aroToBKH, MM; d- JUAMETP JETANIN, MM.
40—37
} = e = 1,5 mm

2

2.5. Onpenesienne nogavyu

Bri6upaem Benmuunny nogaun S= 0,4-0,5MM/00 B 3aBUCUMOCTH OT BHa 00pabOTKH (YepHOBOE
tToueHue), marepuaina 3arotoBku (Cranp 45 T'OCT 1050-74), ceuenus pesua (25x20mMm), nuamerpa
netanu (37 mm) u imyounsl pezanus (1,5vm) [1,mpun.7].

BriOpannyio BelIMYMHY MOJAYu MPOBEPSEM IO TEXHUUYECKHM XapaKTepUCTHKaM cTaHka [1,
npwi.2]. Ilpu 3Ha4YeHHSIX NPONOIBHOM NOAAUu ., BBIOMpaeM Onikailliee MeEHblIee 3HAYEHHE
0,47MMm/00.

2.6. OnpenesieHne CKOPOCTH pe3aHus
CxopocTh pe3anus npu ToueHuu Juisi ctankoB 6e3 UITY ompenensercs mo Gopmyre:
Cyrv>~~“Kmv'Knv'Kuv'Kgv'Kmiv'Krv'K0v,
T mt xSy m/cexk, rae, t - mybuHa pe3anus, MM; S - mogada, MM/00;
Cv - k03¢ duiment, 3aBUOAIINI OT MOJAYU U MaTepuana 3aroTOBKH; Ul YIIEPOAMCTBIX U
JIETUPOBAaHHBIX CTAJIEH NIPU TOYEHHUH PE3LaMM € IUIaCTUHKaMHU M3 TBepzoro ciasa T15K6 Cv=420

npu S<0,30 MM/00, yv - ToKa3aTellb CTETICHH, 3aBUCSIIMN OT MaTepHralia 3arOTOBKU M MOJAuu: AJIs
cranei

yv=0,20 ipu S<0,30 Mmm/00,

m, XV - [TOKa3aTeNy CTEeNEeHH, 3aBUCAIINE OT BI1a 0OpaOOTKHU: MPU TOUYSHUU U pacTaulBaHUU
m=0,20, xv=0,15;

Kmv -koaduiment, 3aBucammii 0T KayecTBa o00OpabaTbiBaeMOro marepuana: Juist
YIJTIEPOAMCTHIX | JISTUPOBAaHHBIX cTasiei Kty=735/68, 735/980= 0,75

Knv -ko3¢¢uiment, y4uThIBalOUIMi COCTOSHUE MOBEPXHOCTH 3arotoBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv -xoadpdunuent, yuuteiBaromuii Mapky TBepaociuiaBHoi miactuaku: Kuv=1 nnsg T15K6 u
BKG6,

Kby - xoadduumenT, yauTbIBaromuii BeIMYMHY IIIaBHOTO yIuia B miaHe y pesua: Ky =1 npu
b=45°

K¢ly - koappunuent yuntsiBaromuii BETMYUHY BCIOMOraTeIbHOIO yIJia B IUIaHE y pe3la:
K¢p1y=0,87 mpu ¢p1 = 45°;

Kry - xoahdunmenT, yuutsiBatouii paauyc npu Bepiune pesna: , Kry=0,94 mpu r=1,0 mm

Koy- k03¢ ¢uimenT, yuuTsIBaromuii Bua 00paboTKH: pu APYTHX BUJAX TOKApHOH 00pabOoTKU
Koy=1.
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350

V = 600.27,50.15°,47 0.35» A 4.08°1 °1 W1 0,37 ®0,97 M1 = 521 M / MUH
[Tocnie onpeneneHuss CKOPOCTH PE3aHMsl PACCUUTBHIBAETCS YACTOTA BPAIICHUS LINMUHAEIS IO

dbopmyiie

1000ev
n  mmm——————
ae*D

Iae, vV - CKOpPOCTh pe3aHusi, M/MHH;, 1 -

MareMaTHiecKas IoCcTosHHas, n = 3,14;

1000 - = 414806 / mun

521

D-n JAUaMETp 3aroTOBKH, MM. — ——========

Haiinennyro yacToTy BpallleHuUs IIMHUHIEINS IPOBEPSEM M0 TEXHUYECKUM XapaKTEepUCTUKAM
cranka [ 1, mpui.2]. Takoi 4acTOTHI BpallleHUs MITTUHIENS Y CTaHKa HET, IOATOMY OepeM
Onmykaiiee MEHbIIee 3HaYeHHE U3 TeXHUYeckuX xapaktepuctuk (m1°=2000). ITo
CKOPPEKTUPOBAHHOM YacTOTE BPALLEHUS MOACUYUTHIBAEM (PaKTUUECKYIO CKOPOCTh PE3aHUs, KOTOpast
BO3MOYKHA MpU paboTe Ha BEIOPAHHOM CTAHKeE:

a D *3.14 2000 40 =251, m/MuH n 2.7.

IIpoBepka pexuma pe3anus no mouHoctTu crankal000 1000

[Tocne BBIOOpa pexkuMa pe3aHus MPOBOJUM MPOBEPKY Ha JOCTATOYHOCTH MOIIHOCTH
ANIEKTPOJIBUTATENIS CTaHKa. JIJi 3TOr0 B 3aBUCHMOCTHU OT IPOYHOCTH 0OpabaThIBaeMOro marepuaia
3arotoBkH =598 MIla, rimyouns! pe3anus ¢ =1,5mM, Benuuunbl nogaun S = 0,47 1 CKOpOCTH pe3aHus
Jy = 521m/MuH Haxoxy HeoOXoauMyro MolurHocTh Mu=4,1kBT, HeoOXoauMyro /i pe3aHus Mmpu
BbIOpaHHOM pekuMe 1o mpui.10.

HaiinenHyto MOIIHOCTH CPaBHHUBAIO C MOIIIHOCTHIO HA IIIMUH/ENE CTaHKa, KOTOPYIO
onpenenstoT mo Gopmyie: “um = Nge “kBT rae, Nge - MOIIHOCTH BUTaTest cranka; 7m/ - KIT/]
cranka. Mum=10-0,8=8kBT1

[Ipu 3ToM BeInoONHSETCS YcnoBUe NH <Nmn,(4,1<8)

Bonpochl s 3amMThl J1a00paTOPHBIX paldoT, Ha NpuMepe Ja0opaTopHOll PadoOThI

«MeToabl u3MepeHusi TBEPAOCTH» (TeKYUH KOHTPOJIb)

1. Jaiite omnpeneneHre MOHATUIO TBEPAOCTb. BriGeprure MeToapl U3MEPEHUs TBEPAOCTU
koBkoro uyryHa K440-5. O6ocHyiiTe BbIOOD.

2. Jlaiite ompeneneHne MOHATUIO TBEpAOCTb. BriGepure MeTonpl M3MEPEHUs TBEPAOCTU
3akajeHHou cranu 651. O0ocHy#TE BBIOOD.

3. JlaliTe ompeneneHre MOHATHIO TBEPJAOCTh. BrIOepUTEe METOMBI M3MEPEHUSI TBEPAOCTH
remeHToBanHOM ctanu 18XI'T. OGocHylTe BBIOOD.

4. JlaiiTe ompeneneHue MOHATHIO TBEPAOCTh. BriOepuTe METOIbl U3MEPEHUsT TBEPIOCTH
MMOBEPXHOCTH CTAJILHOTO Bajla YIIPOYHEHHOH TutacTuueckor aedopmanueit. O60cHyHTE BBIOOD.

5. JlafiTe  ompeneneHue TOHATHIO TBEPAOCTh. BwiOepuTe METOIBI U3MEpPEHUS
YIPOYHEHHOTO TepMHUECKONH 00paboTKO# amomMuHMeBOro cruiaBa B95. O6ochyiite BBIOOD.
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6. JlaiiTe onpeneneHue NOHATHIO TBEpAOCTh. BrIOepuTe METOBI M3MEPEHUS YIIPOUHEHHON
TepMuueckoit 00padorkoii 6pon3sl BpAXKH10-4-4. OGocHyiiTe BBIOOD.

3agaHus K NpaKTHYeCKUM padoTaM, Ha npuMepe padorsl «PyyHas gyroBasi cBapka
IITYYHBIMH IEKTPOAAMI» (TEKYLUHI KOHTPOJIb)
1. M3yuuTh TEOPETHUECKYIO YaCTh PAOOTHI.
2. Paccuurare u BbIOpaTh MapameTphl (CHIIy CBApOYHOTO TOKA, AUAMETpP, TUI U MapKy
3NIEKTPO/IA) I PYUHOM 3JIEKTPOLYyTrOBOI CBapKH 3ar0TOBOK, BBIIAHHBIX IIPETIO/IaBaTEIIEM.
3. CaapuTtb 00pa3iipl Ha BEIOPAHHOM PEKUME CBAPKH.
4. Tlo xapakrepy 1e(h)eKTOB OICHUTH BIHMSIHHUE PEKUMOB PYUHOH AIIEKTPOLYTOBOM CBApKU
Ha KauyeCTBO CBAPHOIO COCIUHEHMUS.
5. CocraButh OTYeT, ciaenarb BbIBOAbl. KOHTpPoOJbHBIE BONPOCHI M 3aJa4H K

IK3aMeHy (MPOMeKYTOYHbIH KOHTPOJIb)

HpOMC)KYTO‘-IHaﬂ arrecranysid 110 JUCHHUIIJIMHE COITIaCHO y‘-IC6HOMy IIaHy IMpOBOAUTCA B
¢dbopMme 3Kx3aMeHa. DK3aMEHALMOHHbBIN OUJIET BKIIIOUaeT B ceOs JBa BOIIPOCA U3 TEOPETUUECKON
94acTH Kypca u 3a1anue. [lepedeHb KOHTPOIBHBIX BOIPOCOB U MPUMEPHBIE 3a1aHUS
3K3aMCHAILIlMOHHOI'O omiera IIPUBCACHBI HUIKC.

KonTpoabHbIe BONIPOCHI

1. OcHosbl cmpoenus u c8olcmsea Memanios

1. XapakTepHble TPU3HAKK AarperatHelXx COCTOSHUM BeniecTBa. (OCHOBHBIE THIIBI
Kpuctanyeckux pemierok. [Tomumopdusm. Anuzorponus. Texctypa metanna. Knaccuduxanus
METaJJIOB.

2. JledekThl CTpOCHUs KPUCTALTMYECKUX Tell. TodedHble, JTUHEHHbBIE (TUCIOKAIUU) U
noBepxHOCTHbIe JedekThl. [lnoTHOCTH aucnokanuii. BiusHue TemmepaTypsl Ha IJIOTHOCTD
neeKTOoB.

3. Bnusiaus 1eeKToB KpUCTAUTMUECKOW pPENIeTKH Ha TNPOYHOCTh METaIioB. [padux
3aBHCHMOCTb ITPOYHOCTH OT IIOTHOCTH J1e(DEKTOB

4. Haknen, Bo3Bpat (OTIbIX, HOTUTOHU3AINS) U PEKPUCTAIIIN3AIINS.
5. Omnucatp npoliecc KpucTamun3anuu. JleHapuTHas JTuKBaiusl.
6. CgoiicTBa MeTauioB ¢ mpuMmepamu. MexaHudeckue cBoiicTBa MeTauioB. OCHOBHbBIE

MOKa3aTeNld MPOYHOCTH U MJIACTHYHOCTH, BBIABIIsIEMbIE MPU CTaTHUYECKUX UCTIbITaHUsIX. [lnarpamma
pacTsKEHUs.

7. TBepnocts. MeTonbl u3MepeHusl TBEPAOCTH M o0siacTU UX IpumMeHeHus. [Ipusectu
MPUHIIUIIAATIBHBIE CXEMbI U3MEPEHUS TBEPAOCTH.

8. JluHaMu4ecKHe UCTIBITAaHNUS METAJUIOB M UCIIBITAHUS ITPU IEPEMEHHBIX Harpy3Kax.
[IpyHIMIIHATBHBIE CXEMBI. YIapHasl BI3KOCTb, yCTAIOCTbh, IPEET BBIHOCIUBOCTH.

9. CrnnaB. OxapakTepu30BaTh OCHOBHBIE TUIIBI CIUIABOB

10.  Jlmarpamma cocrosiHMs. MeTonuka NOCTPOEHMsI JuarpaMM COCTOSIHUS Ha MpUMeEpe
criaBa Pb-Sb. IIpaBuiio orpeskos.

11.  JlmarpaMMbl COCTOSIHUSI CIlJlaBa, KOMIIOHEHTBI KOTOPOIO B TBEPAOM COCTOSIHUM
HEPaCTBOPHMBI, 00pa3yl0T MEXaHHUECKHUE CMECH CBOMX MPAKTHUECKU YUCTHIX 3epeH (Hanpumep, Pb-
Sb, Sn-Zn). JIukBauus. Cxemsl cTpykTyp. Pa3zoBble MpeBpalieHus B cucteMe Sn-Zn.
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12.  marpamMma COCTOSIHMSI CILJIaBa, KOMIIOHEHTBhI KOTOPOrO HEOIPAHMYEHHO PAaCTBOPUMBI
npyr B apyre (Hanpumep, Cu-Ni). @a3oBbie npeBpaienus B cucteme Cu-Ni. JIukBaius B cucteme
Cu-Ni

13.  /lmarpamma COCTOSHHUSI CIIJIaBa, KOMIIOHEHTHI KOTOPOTO OOpa3yloT YCTOWYHBOE
XUMUYECKOe coenHenue (Hanpumep, Mg-Ca).

14.  ImarpaMma COCTOSIHHS CIUIAaBOB M3 JBYX KOMIIOHEHTOB OTPAHHYEHO PACTBOPHUMBIX B
TBepaoM coctosiHuu (Hanpumep, Cu-Ag, Al-Cu). ®@a3oBbie npeBpamenus B cucteme Cu-Ag. Cxembl
CTPYKTYP.

15.  JImarpamma Fe-Fes3C. Trepasie dasbr cuctemnl Fe-FesC. da3zoBbie mpeBpaiieHus B
crutaBax Fe-FesC. [lpuniunuanbHbie CXeMbl MEKPOCTPYKTYP KEJIE€30yITICPOAUCTHIX CIIABOB.

2. OcHosbl mepmuyeckoii 06pabomku u NOGEPXHOCMHO20 YNPOUHEHUs.

1. Tepmuueckas o6paborka. OcHoBHBIE mapameTpbl pexuma TO. OOmenpuHsATHE
0003HaueHud Ha auarpaMMme COCTOSHHA. Hepe‘-II/ICJ'II/ITB U Agarb OHNpCACIICHHUA OCHOBHBIM BHUIAAM
TEPMHUYECKO 00pabOTKH

2. Cranuu pacnaia aycteHuTa. JmarpaMma TEpMOKHMHETHYECKOTO paclaja ayCTeHUTa U
NpeBpalleHni aycrenuTa. [IpeBpaileHust ayCTeHuTa Mpy pa3IMuHbIX CKOPOCTIX OXJIAXKICHUS.

3. Ocobennoctu muddysrnonnoro, 6e3nudPy3HOHHOTO W CMEIIAHHOTO TMPEBpaIICHUS
ayCTEHMUTA MPHU PA3NUYHBIX CKOPOCTIX OXJaxkAeHHs. CTpyKTyphl, 00pa3yromuecs Ipyu pa3IudHbIX
CKOPOCTAX OXJIAKACHU.

4. MapreHcuTHOe  mpeBpaleHue. 3akanka. KpuTudeckas  CKOpPOCTb  3aKaJIKH.
3akanuBaeMocTb. [IpokanuBaeMocTb. BiusiHue conmepkaHusl yriepoAa B CTalsiX Ha TBEPAOCTb
MapTEHCHUTA.

3. [Tepeunciuth OCHOBHBIE BUIBI TEPMUIECKONH 00pabOTKH cTalneil. 3akajaka ¥ €€ BHIIBL.
O06paboTka X010/10M, €€ Ha3HaYeHHE U 001acTh MPUMEHEHHUS.

6. OcHoBHBIE BUIBI TepMUUeCcKoil 00paboTku. OTnyck, ero Buabl. HazHaueHne kaxaoro
BHJIA OTITyCKA.

7. OcHoBHBIE BHIIBI TepMUYecKor 00paboTku. OTxur. Buasl oTkura M MX Ha3HAYCHHE.
Hopmanusanus, ee nenu.

8. Xumuko-repmuyeckas oopadorka cramu. Ilponeccst XTO. dakropsl, BIUSAIOMINE HA

g dy3uro Ipyu XMMHKO-TEpMHUUECKOi 00paboTke
9. emenTtarus ctanu. Tepmudeckas 00paboTKa IIEMEHTOBAaHHBIX CTaJICH.
10. A30TUpOBaHUE U HUTPOILIEMEHTAIIUS CTAJIH.
11.  IloBepxHOCTHas 3aKajika CTaJIH.

3. Koncmpykyuonnvie Memanivl u cniagvl

1. Knaccudukanuss  yniepoaucTeix — crajieid. MapKupoBKa KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJIbHBIX YIIIEPOAUCTHIX CTAJEH.

2. Bnusinue yrnepoma Ha CBOHCTBa craned. YIIEPONUCTHIE CTaldd OOBIKHOBEHHOTO
Ka4yecTBa, YIIIEPOAUCThIE KOHCTPYKIIMOHHBIE KaU€CTBEHHBIE CTAJIH, aBTOMATHBIE CTaJIM - MAPKUPOBKA
1 00JIacTH IPUMEHEHHUSI.

3. JlerupoBaHnue ctaneil, Bnusaue jgerupyroniux aemeHToB (Cr, Ni, Si, Mn, Co, Al V, W u
T.JI.) Ha CBOMCTBA cTayield. MapKupoBKa 1 KiacCu(PUKaIMs JETUPOBAHHBIX CTAJICH.

4. IlemMenTyeMble ¥ yiaydlllaeMble JIETUPOBaHHBIE cTanu. Koppo3nmoHHOCTOMHKHE
JIETUPOBAHHBIE CTAJIH.

5. JlermpoBaHHBIE CTaan c 0COOBIMH CBOMCTBaMH. [IpyxnHHBIE u
[IapUKOTIOAITUITHIKOBEIE CTAIH.

6. benwie, orOeneHHbIC U CEphIE YyTYHBI, UX CTPYKTypa. MapKUpOBKa CEpPhIX TyTYHOB.
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7. MapkupoBka 4yryHoB. OONacTH NpPUMEHEHHS CEpbIX, BBICOKOIPOYHBIX M KOBKHX

YyT'YHOB.
8. Kapocroiikue u xapornpounbie cTaiau. CriocoObl OBBIICHUS )KapOTIPOYHOCTH CTAJICH.
9. ['pynmbl  MHCTpyMEHTAJIbHBIX MaTepuUalioB. YIIEPOAUCThIE W  JIETUPOBAHHBIC

MHCTPYMEHTAJIBHBIE CTAJIU UX MapKUPOBKA, JOCTOMHCTBA U HETOCTATKH

10.  T'pymnmbl HHCTPYMEHTAJIBHBIX MaTepUajoB. beicTpopexyias craib U TBEpAbIE CILJIaBbI
UX MapKHUPOBKa, JOCTOMHCTBA U HEAOCTATKH.

11.  HM3HococroiikocTh. IlyTM NOBBINIEHMS M3HOCOCTOMKOCTH. [pyNIbl M3HOCOCTOMKHX
cTajuei.

12. M3HococTolikue cramu: cranb landuinpaa, KaBUTAIMOHHO-CTOMKHE — CTallH,
rpadUTH3UPOBAHHBIC CTAU, IIAPUKOIOAIIUITHUKOBBIE CTAJIH.

13.  MapkupoBKa JUTEHHBIX U 1e(hOPMHUPYEMBIX JIATYyHEH, 001acTH nNpuMeHeHus. Binusaue
cofiepaHus [IMHKA Ha ()a30BbIil COCTAaB U MEXaHUYECKUE CBOWCTBA JIaTyHEH.

14.  MapkupoBKa JUTEHHBIX U JeOPMUPYEMBIX OpOH3, 00I1aCTH IPUMEHEHHUSL.

15.  Jlmarpamma «Al-nerupyrouiuii snemenT. Jlehopmupyemblie antoMUHUEBBIE CILIABbI, HE
YIPOUHSEMbIE TEPMUUECKON 00pabOTKON, MApKUPOBKA, 00JIACTH PUMEHEHUS, IPUMEPBI.

16.  Jlmarpamma «Al-nerupyromuii 3meMeHT». lepopmupyembie aatOMHUHHEBBIC CIUIABBI,
yIpOYHsSEMbIe TEPMUUECKONH 00pabOTKOM, MapKUPOBKaA, 00JIACTH IPUMEHEHHS, IPUMEPHI.

17. Jlnarpamma «Al-nerupyrommii  smeMeHT». JIuTelHbIE aTIOMUHUEBBIC CIUIABBHI,
MapKUpOBKa, 00J1aCTH TPUMEHEHUS, IPUMEPBHI.

4. Hememannuyeckue u KOMNO3UyUOHHble MAmMepua.ivl
1. Knaccudukamus HeMmeTasIM4ecKHX MarepuasoB IO MpoucxoxaeHuto. CTpykTypa u
cBoiicTBa nonuMmepos. Knaccudukaius nomumepoB o gopmMe MaKpOMOJIEKYIbl, 10 MOJISPHOCTH, IO
(ha30BOMY COCTOSIHUIO, 110 TOBEICHUIO PH HarpPEBaHHH.

2. [Tonyyenue mactmacc. [lonumepusanus. [lonukonaencanus HazHaueHre u MexaHu3M
nericTBys 100aBok. [ImacTMacchl ¢ HAITOIHUTEISIMH.

3. TepMomnacTuyHble W TEPMOpPEAKTUBHBIE IIJJACTMACChl, HpPUMEPbl U  00JacTH
IIPUMEHEHHUS.

4. [TomyueHue pe3uH, UX CTPYKTypa U cBOMCTBA. BUbl KayuyKoB, UX CIIOCOOBI ITOTy4YEHUs
1 00J1acTH NPUMEHEHHUS.

5. W3onpeHoBbIM, OyTaJueHOBBIH, KPEMHUHOPraHWYECKHMH KayuyyKM M PEe3UHBI
M3TOTABJIMBAEMBIE U3 ITUX KAydyKOB.

6. [Ipouiecc BynkaHU3alMM, OCHOBHBIE BYJIKaHU3aTOpbl. OCHOBHBIE JOOABKHU B PE3UHBI U
UX Ha3HaYCHHUE.

7. Crexo, ero cTpoeHue, cBoiicTBa M crocoObl moxy4yeHus. Buasl crekon u ux obnactu
MIPUMEHEHHUS

8. Komno3unnoHHsli Matepuai 1 ero KOMIoHEeHTbl CrocoObl MOTyYeH sl KOMIIO3UTOB.

9. KoMmno3nnmonHsle Marepuainbl ¢ HyJIb-MEPHBIMU HAIIOJHUTENISAMH, C OJHOMEPHBIMU

HAIOJIHUTEIISIMUA U C IByXMEPHBIMHU HanoTHUTEISIMU. CIIeYeHHBIN aTFOMHUHUEBBIN MOPOIIIOK.

10.  KoMno3uuuMOHHBIE MaTepuaibl HA HEMETAUIMYeCKONM OCHOBE. CTEKIOBOJOKHUTHI. YT-
JIEBOJIOKHUTBL. BOpOBOJIOKHUTEI. OpraHoBoJOKHUTHL. KepaMuueckne KOMIO3UITMOHHBIE MATEPHAIIBI.
5. Ocnogvl mexnonocuu KOHCMPYKYUOHHBIX MAMEPUANOE

5.1 OcHnogvl tumetinozo npouzeoocmea 1.
Jluteitnbie cBoiCcTBa cIiIaBOB. OCHOBHBIE JIUTCHHBIC CILJIABHI.
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2. TexHONMOTUsI TOMYYEHHS OTIMBKH B IECYAHO-IIMHUCTONH (opme (IuThe B
pasoBbie (OpMBI), cxeMa, ocHacTKa. DOPMOBOYHBIE U CTEPKHEBBIE CMECH.

3. TexHoyIorus MOMy4YeHHs OTIIMBOK B 000JIOYKOBBIX (hopMax.

4 TexHoIOrus NOAy4YEHHUs OTIIMBOM METOJOM JIMThS MO BBIIIABISEMbIM MOJIEIISIM.
5. TexHomorus MUTHS KOKHIb.

6 W3rotoBieHue OTIIMBOK HEHTPOOEIKHBIM CITIOCOOOM.

5.2 OcHoswi 0b6pabomku memannog oasieHuem
1. [Honsitue OM/I. ®axropsl, Bnustone Ha OM/I.

2. OcHoBHbIe 3akoHOMepHOCTH OM/] 1 001acTH UX TPUMEHEHUS.

3. Xapakrepuctuku nedopmanuu. Bnusane OM/J] Ha CTpYKTYypy U CBOHCTBa METaJIJIOB.
[ToHsITHSI aHU30TPOIUS, TEKCTYpa METajlla, HAKJIET U PEKPUCTAIN3ALIHSL.

4. Harpes metamia nepen OM/JI. Kimaccudukanmst nmporieccoB o0pabOTKH JaBICHUEM TI0
cxemaM, TeMreparype AeGopMUpoBaHHs U TI0 HA3HAYCHUIO.

5. [Ipokarka u ee OCHOBHBIE CIIOCOOBI (MIPUBECTH CXeMbl). Buabl mpoduieii coproBoro
npokara. biitombl 1 cis0blI.

6. KoBka. CymHocTh mporecca M €ro omIMYue OT mnpeccoBaHus. JlocToMHCTBa U
HEI0CTaTKH.

7. Onepaunn cBOOOJHONW KOBKHM: OCaJka M €€ pPa3sHOBUJIHOCTH, IPOIIMBKA, KOBKa B

MOJKJIAJHBIX MITaMIax - IPUBECTU CXEMBI U IEPEUUCIUTD MPOLYKIUIO.

8. Pa3HOBUIHOCTM TIPOTSDKKM - IPUBECTH CXEMbl U IEPEUYUCIUTh HPOAYKLHIO.
O6opynoBaHue /Uit KOBKU U €r0 Ha3HAYEHHUE.

9. [IpeccoBanue. CymiHOCTH TpoIecca M €ro OTIMYUTENbHBbIE 0COOCHHOCTH. CXeMbl
npsMoro U obparHoro npeccoBanus. [lpoaykuus npeccoBanus. JloCTOMHCTBA U HEAOCTATKH METO/I.

10.  Bomnouenue. CymHoOCTb, cXeMa, 0COOCHHOCTH U MPOIYKIIHS MpoIecca.

11. OObemHas WITaMIOBKa, €€ CYIHOCTh. OTaNuusg OOBEMHOW MITAMIOBKH OT KOBKH.
[IpuBecTr cxeMbl IITAMIOBKUA B OTKPBITBIX M 3aKpBITHIX ITammax. IIpenmyiiecTBa 1 HeAOCTaTKU
00bEMHOH IITAaMIIOBKH MEPE KOBKOHA.

12. ®opmoobpasyromue U pa3aeTuTeIbHbIE OTIEPAIMH XOJIOIHOM JIMNCTOBOM IMITAMITOBKH.
[IpuBecTH onpeneneHns U pacKpbITh CyTh ITUX ONEpaIiil.

13. Pa3HOBHMIHOCTH XOJOIHON 00BEMHOM MITAaMMOBKH. [IprBeCTH CXEMBI.

5.3 Ocnosbl mexnono2uu c6apouHo20 NPOU3B00CMEA

1. Cpapka. Tepmuyeckne, MEXaHWYECKHME M TEPMOMEXAHHYECKHUE METOJbl CBApPKH.
JlocTOMHCTBA ¥ HETOCTATKH CBAPKH IUIABJICHUEM U JaBJICHUEM. XUMU3M U MEXAHU3M IIPOLECCOB
CBapKH.

2. JIOCTOMHCTBA W HENOCTATKH CBApHBIX coenuHeHuil. [lapamerpel, perynupyromue
IIPOLIECC CBAapKU. THUIl CBAPHOIO COCIUHEHMS

3. WcTO4YHMKM TOKaA JAJIsl AIEKTPOIyroBoii cBapku. Pyunas gyrosas cBapka. KoHcTpykius
anektpona nis PIIC. Beibop snekrpona.

4. DNEeKTPOKOHTAKTHas CBapKa, €€ CYIIHOCTb M BHIbl (NPUBECTH TPU CXEMBI).
Perynupyromue nmapameTpsl 3TOM CBapKHu.

5. Crpoenue ra3oBoro rmiameHu. ['azoBasi cBapka. Mcmonb3dyemble Tra3bl U CBAapOYHBIE
Marepuaisl, 000pyaoBaHHe. YCTPOHCTBO ra30CBapOYHOI TOPEIIKH.

6. TexHonorus npouecca ra30Boi pe3ku. YCTPOMCTBO Ia30BOT0 pe3aka.

7. Ilna3smeHHas cBapKa. YCTPOMCTBO IJIa3MEHHON TOPEKHU (TU1a3MOTPOHA).
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8. IlomyaBTOMaTrnueckas M aBTOMaTHUECKasi TyroBasi cBapka moj cioem ¢utoca. Jlyrosas
CBapka B arMoc(epe 3allUTHBIX Ta3ax.

9. DnekTpouulakoBas CBapka.

10.Capka naBrneHUeM (XOJIOIHAS CBAPKA).

11.Capka TpeHnEM.

12.CBapka B3pbIBOM.

13.CnenuanbHble TEPMUYECKHUE MPOLECCHI: HAIUIaBKa, HANIbICHHUE, MalKa.

14. Texnonoruueckas u pusndeckasi CBApuBacMOCTh. BiusiHue JTEeTUPYIONINX 3JI€MEHTOB H
npumeceil Ha cBapuBaemMocTb. [loapa3nenenue craneil Ha YeTbIpe IPYIIbl CBAPUBAEMOCTH.

5.4 Obpabomxka memannog pezanuem

1. Krnaccudukamuss MeETAUIOPEKYIIUX CTaHKOB IO  METOLy  00paboTKu, 1O
YHUBEPCAIBHOCTH, IO CTETIEHH TOYHOCTH.

2. Pexumbl pe3aHus M IIEPOXOBATOCTh IOBEPXHOCTHU. BiMsHME pexUMOB pe3aHHUs Ha
11epoxoBaTocTh. OCHOBHBIE ONEpaMy TOUEHUS (IIPUBECTU CXEMBI).

3. Tumbel TOKapHBIX pE3LOB IO TEXHOJIOIMYECKOMY HA3HAUEHUIO M ONEPALUUd UMU
BBITIOJTHSIEMBIE (CXEMBI).

4.  DnemMeHTbl TOKApHOIO MPOXOAHOro pesua. llpuBecTu cxemy 3JIEMEHTOB PEXHUMOB
pe3aHus 1Ji1 OCHOBHBIX ONIEpaLuii TOUEHUs. BUIBI CTpYXKKH.

5. CsepiieHue, 3eHKEpOBaHUE, pa3BEPThIBAHUE (CXEMbl). DJIEMEHTHI PEXHMOB PE3aHUs.

6.  IlporsruBanue. CxeMbl 00paOOTKH 3arOTOBOK Ha MPOTSKHBIX CTAHKAX C DIIEMEHTaMU
PEKUMOB pPE3aHMUS.

7. ®pesepoBanue. Cxembl 00pabOTKU 3arOTOBOK Ha (PPE3EPHBIX CTAHKAX C JIEMEHTaMHU
PEXMMOB pe3aHusl.

8.  Tunsl ¢pe3 u noBepXHOCTU UMH 00pabaThIBacMbIE.

9.  IInudosanue. OcHOBHBIE cXeMbl HUTM(OBAHUSA. DJIEMEHTHl PEXKHMOB pPE3aHUs NPHU
HUTU(OBAHUH.

10. XoHHMHroBaHHUE: CX€Ma, CYyIIHOCTh U Ha3HaYEHUE.

11. CynepduHummpoBaHue: cXeMa, CYIIIHOCTh U Ha3HAUCHUE.

12. TlonupoBanue, aOpa3WBHO-KUIKOCTHAs OTJENKa, MPUTUPKA - CYIIHOCTH JTHX
00paboTOK, X Ha3HAYCHUE U pa3InyHe.

13.  CnocoOsl Hape3aHus pe3bObI

14. HWucTtpymeHTanbHble Marepuaiibl. KpacHocToiikocTs. I3HOC M CTOMKOCTh MHCTPYMEHTA.

Ilpumepnvie 3a0anusn
1. Bkyapim mommMnHIKa CKOIBKEHUS
a) BbIOpaTh (1 000CHOBATh CBOM BBIOOP) MarepHal U3 MPeACTaBICHHOTO CITUCKA.
0) Ha3HAYUTH CIIOCOOBI TEPMUYECKON 00PabOTKM C yKa3aHUEM TEMIIepaTypHBIX PEKUMOB
HarpeBa U OXJIaKJICHHUS.

1 2 3 4 5
Craisb 45 Cranp 40XH Cramp Y8A Cramp Y13A Cramp IIX-15

1 2 3 4 5
Craib 45 Cranp 40XH Cranp Y8A Cramp Y13A Cranp IIX-15
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2. [lopmiens ruaponHacoca wusroroBiaeH wu3 cranu 38XMIOA, mummMHIpuYecKas
MMOBEPXHOCTH MOJIBEPTHYTA MUTH(OBKE.
a) BbIOpaTh (M1 000CHOBATH CBOM BHIOOP) CITOCOO MOBEPXHOCTHOTO YIIPOYHCHHUS.
0) kpaTko ommcarh BbIOpaHHYIO TexHonoruwo. 3. HazoBuTe mepeuncieHHbIE MaTepHanbl U

pacumdpyiite nx mapku: 9XD; CU15; JI68; BpAS.

a) M3 nmepevnciIeHHbIX BBIIIE MApOK BBIOEPUTE MaTepuall Uit M3TOTOBICHUS HOXEH 1 y-
TaHOYHOTO CTAaHKA T10 JIEPEBY.
0) Beibepute u 000cHy#TE CIOCOOBI TEPMOOOPAOOTKH ITUX HOXKEH.
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