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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH opraHu3oBaTh padOTHI IO KOHTPOJIFO COCTOSIHHSI IIPOU3BOICTBEHHOTO
000py/1I0BaHUS U TEXHOJIOTMUYECKOM OCHACTKYU MPEIPUATUS
NJI-1 JleMoHCTpUpPYET 3HAHUE OCHOBHBIX 3aKOHOB €CTECTBEHHBIX JTUCIUILINH
MIPOM3BOJICTBEHHOU C(ephl, BKIIOYAsi METOIBI MOJISIIUPOBAHHSI, TEOPETUIECKOTO U
9KCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommnerorepHoe 3aganue
1. O6paboTtka metamioB aaBineHueM. O0paboTka MatepuanoB pesanuem (TecTupoBaHue)
2. Teopus TexHOJIOTHYECKUX TIporieccoB. JIuteitHoe nmpousBocTBO (TectupoBanue)

®dopma peanmszanuu: YcTHas popma
1. JTabopatopusie paboTsl o Pazneny 1 (JlaboparopHas paboTa)
2. JIaboparopubie paboTsl o Pazaeny 2 (Jlabopatopnas paboTa)

BPC nucuuminHbl

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YCNeBaeMOCTH IO
AUCUHUILINHE:

KM-1 Teopus TexHomoruueckux mnpoieccos. Jlureitnoe npoussoacTso (TectupoBanue)

KM-2 JlaGopatopusbie pabotsl o Paznmeny 1 (JlabopaTopHas pabora)

KM-3 O6paboTka MetaiioB aasieHueM. O0paboTka maTepuanos pezanueM (TectupoBanue)
KM-4 JlaGoparopusie paboTsl o Pazaeny 2 (Jlaboparopuas pabora)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca koHTpOIBHBIX MeponpHsITHil, Y0
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen muciuIuIineb!
KM:
Cpox KM: 4 8 12 16

MeTaimiel, CIIaBEI M UX CBOMCTBA

Teopus crutaBoB. CBoiicTBa crutaBoB. CIIIaBbI Kelle3a U
yriaeposa.

OCHOBBI TEOPUHU TEPMHUIECKOI 00pabOTKH +




HBCTHI)IC METAaJJIbI U CIIJIaBBI HA UX OCHOBC.

TexHoJlornueckue METOJbI MAIIKMHOCTPOCHUSA

TeOpI/Ifl TEXHOJIOTHYCCKHUX IMPOUECCOB B MAIIMHOCTPOCHUU

OCHOBBI JINTEITHOTO MPOU3BOCTBA

O06paboTka METAJIJIOB IaBJICHHEM

O06paboTka METAIIIOB pe3aHUuEM

CBapouyHO€ MPOU3BOJICTBO

Bec KM:

20

40

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 U-1nka1  HemoncTtpupyet | 3HaTh: KM-1 Teopust TEXHOJIOTHYECKUX MPOIECCOB. JIUTEeiHOE TPOU3BOICTBO
3HaHHWE OCHOBHBIX 3aKOHOB | (pU3MYECKHE MPOLIECCHI, (TectupoBanue)
€CTECTBEHHBIX  JUCIUIUIMH | 00€CIIeunBarONINe KM-2 Jlabopatopusbie padoTsl 1o Pazneny 1 (Jlaboparopnas padoTta)
MIPOU3BOJICTBEHHON c(epsl, | OCYIIECTBICHUS KM-3 O6paboTka metamioB gaBienneM. O6paboTka MaTepUaIoB pe3aHueM

BKJIrO4as MCTOABI
MOJCIUPOBAHUSA,
TCOPCTUUCCKOTO )51
OKCIICPUMCHTAJIBHOI'O
HCCICI0BaHUA

TEXHOJOTHYECKHUX OTIepaIIHid
CBapKH, OCHOBHbBIE TTOHSTUS
10 CBapKe, OCHOBHEIC
METO/Ibl KOHTPOJISl KayecTBa
CBAPHBIX COEIUHECHUI
(u3nuecKre mpoIEecCHl,
oOecrieunBaroe
OCYILIECTBIICHHE
TEXHOJOTHYECKHUX OIepaIIHid
00pabOTKH METaIIOB
pe3aHueM, BUIbl 00pabOTKH
METaJJIOB pe3aHrueM
(bu3UIecKre MpoIIeCCHl,
obecrneunBaroIIre
OCYIIIECTBIICHUE
TEXHOJOTHYECKUX OTeparuii
00pabOTKH METaJNIOB
JaBJICHUEM, BUIbI
00pabOTKH METaIOB
JaBJICHUEM

CILUTaBBl HA OCHOBE MEJTU 1

(TectupoBaHnue)
KM-4 JIaboparopublie padotsl o Pazneny 2 (JJabopaTopHas padora)




QTFOMHHWSI, OCHOBHBIE
TMOJIOKEHUSI MAPKHUPOBKHU
3THX METAJJIOB U CIJIAaBOB
CILIaBHI JKeJie3a U yriiepoja,
(a3bl cTanu, BIUSHHAC
yriepoja Ha CBOWCTBa
CTaJIW; IPUHIIUAIIBI K CUCTEMY
MapKUPOBKH cTaje
OCHOBHBIC TEPMHHBI 1
orpezeneHus 1o
OpTraHU3aIN
TEXHOJOTHYECKHUX
IIPOLIECCOB B
MaIIMHOCTPOSHUHN

BUJbl TEPMUYECKON
00paboOTKH CTaseH,
(u3HUYeCKre OCHOBBI
(ha30BBIX MpEeBpALICHUH TPU
TEPMHUUYECKOIN 00paboTKe
BU/JIBI TUTHS, 0COOEHHOCTHU
TEXHOJOTHYECKHUX OIepaIIHid
TUTHS, 1e(HEeKTHI TUTEHHBIX
U3 aenni

YMers:

noioupaTh
TEXHOJOTHYECKHE
rapaMeTpsl PeKUMa CBAPKU
Y yCTaHABJIMBATh UX Ha
CBapOYHOM 00OpYy/I0BaHUM,
OIICHUBAThH BIUSHUE
MapaMeTpPoOB PEKUMOB
CBapKH Ha TEOMETPHUECKHE
pa3Mephl CBapHOTO IIBA




010U PaTh PEKUMBI
TEPMUYECKOI 00paboOTKH, B
3aBHCUMOCTH OT Ha3HAYCHUS
00pabaThIBAEMOT0 U3ICIHS
10 CTPYKTYPE HE3AKAIIEHHOMN
CTaJIu OTIPEAETATh
XUMUYECKUN COCTaB U MapKy
cTanu

0 MapKe MEIHOTO /
ATIOMHHHEBOTO CIUIaBa
OTIPEJIENIATH €T
XUMHUYECKHUI COCTaB U
Ha3HAYCHUE

0 MapKe JIeTUPOBAHHOM
CTaJIM ONPEAETATH €r0 THII U
pacimudpoBbIBaTH CBEICHUS,
0003Ha4YaeMble B MapKe




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Teopusi TexHO10rHYeCKHX NpoueccoB. JInTeiiHoe NPON3BOACTBO

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOJILHOI'O MEPONIPUATHS: TGCTI/IpOBaHI/Ie

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBegennsi KOHTPOJIbHOro Meponpusitusa: Tectuposanue B C[O "IIpomereit" no
Y ypa np p pomp p P
temaM "Teopust TEXHOJIOTHYECKUX MPOLIECCOB B MaIMHOCTpoeHun" 1 "JInTeitHoe mpou3BoaCTBO".

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

CtyneHTy HE0OX0IMMO TIOBTOPUTH OCHOBHOE COZCpKaHUE JIEKIHA 110 TeMaM “Teopus
TEXHOJOTMYECKHUX IPOLECCOB B MalIMHOCTpoeHUu" u "JIuTeitHoe npon3BoACTBO", U OTBETUTH

Ha 8 BOMpocoB 3a 15 MuUHyT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTaThl 06y‘IeHI/I${ 10
JUCIHHMITIIMHE

Bonpocsi/3aganus 11st IpOBEpKH

3HAaTh: BU/JIBI JIUTHS, 0COOEHHOCTH
TEXHOJIOTUYECKUX ONepanuii JUTbA, Ae(PEKTHI
JUTEUHBIX U3EIUN

1.== Bonpocsl Tecta no teme “OCHOBBI
JUTEUHOT 0 IPOU3BOJCTBA”

JIuTee u UTEMHOE MPOU3BOACTBO
Bunnl otiimBok

Jlutetinas hopma, TUTEHHAS OMTOKA
CrocoObl TUThS

Bunbl muths B pa3oBbie GOPMBI

Bupl 1UThSt B MHOTOKPAaTHO
UCTIONIb3yeMble (hOPMBI

3HaTh: OCHOBHBLIC TECPMUHBI 1 ONPCACICHUA I10
OopraHu3alliid TEXHOJOTHMYCCKUX IIPOLECCOB B
MallIMHOCTPOCHUU

.== Bompocs! Tecta no teme “Teopust
TE€XHOJOTMYECKUX IPOLIECCOB B
MalIMHOCTPOEHUN
Yo Takoe TEXHOJIOTHYECKHI IpoLece U
TEXHOJIOrHYecKas onepanus’?

Uro oTHOCHUTCA K (haKTOpam,
o0ecreunBaBIIUM OCYIIECTBICHUE
TEXHOJIOTMYECKOro npouecca?
TexHomorus, BUABI TEXHOJIOTHiA
W3nenue: onpenenenue, BUAbI
KauectBo nmponykunu

[Ipon3BoacTBO, BUJIBI IPOU3BOICTBA
MarmuHoCcTpoeHue, NpeAnpusITHe, 1eX

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHue MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. JIabopaTopHblie padoTsl o Pazneny 1

®opmbl peanu3anuu. YcrHas popma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpoueaypa mnpoBedeHHs] KOHTPOJIBLHOr0 MepompusiTusa: 3ammra Ja00paTOpHBIX padboT MO
Pazmeny 1 ("MukpocTpykTypa U CBOHCTBa  YIVIEPOJUCTBIX  HE3aKaJeHHBIX  cTamnei'”,
"MHKpPOCTPYKTypa JIETHPOBAHHBIX CTajed W ciiaBoB", "BimsHue tepmuyeckoid oOpabOTKHM Ha
CBOIicTBa yriaepoaucThix craned" u "MHUKpPOCTpYKTypa LBETHBIX METAIJIOB W CIUIaBOB" )
IPOBOAMTCS HWHAUBUAYAIbHO B (OpME YCTHONO OIpoca IMpU YCIOBUM IPUCYTCTBUS Ha
nabopaTtopHoil paboTe M HAIM4YWs TOJHOCTHIO 3aMOJHEHHOTO OJjaHKa 1abopaTopHON paboTHI.
CryneHTy BO BpeMs 3alllUThl 3a/aeTcsi TPU BOIPOCAa IO COAEPNKAHUIO JIaDOpATOPHOW pPabOTHI.
Onenka no KM-2 omnpenensieTcst Kak cpegHee 1Mo YeThIpEM 1ab0opaTOpHBIM paboTam.

KpaTtkoe conep:kanue 3a1aHusi:
= JIaboparopHas pabota “Mukpocmpykmypa u ceoiicmaea y2iepooucmulx He3aKaaeHHbIX
cmaneii”
J171st BBIIONTHEHUS pabOThI HCTIONB3yeTCsl HAabOop NUTH(OB YIIAEPOAUCTHIX HE3aKAIEHHBIX CTaleit
C Pa3IMIHBIM COJIEPIKAaHUEM YTIIepO/Ia.
CryneHTaM AEeMOHCTPUPYETCS MUKPOCTPYKTYpa CTalH 1Mo 3TUM utudaM. CTyIeHThI JOKHBI
OTIPEICITUTH KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONINX B 00pa3Iax, MoACUYUTATh COACPKAHKE
yriaepoja v yCTaHOBUTH MapKy CTall Kaxa0ro oopasua. st 109BTeKTOUTHBIX cTaneit
MIOCTPOUTH TpaUK 3aBUCUMOCTH MEXAaHHYECKUX CBOMCTB OT COJICPIKAHUS B HUX YTIIEpo/a.
CTyneHT AOJHKEH 3aloHUTh OJIaHK, B TOM YUCJIe HAPUCOBATh AUATPAMMY U CXEMBI
MHUKPOCTPYKTYP, CACIIATh BBEIBOJIBI ITO padoTe.

= JlaboparopHnas pabota “HU3yuenue npoyecca Kpucmaniuzayuu, 61UAHUA
MOOuUuKamopos u cKopocmu 0XnaxicoOeHus Ha 6eIUYUNY 3ePHA”

Js1 BBIMOSTHEHUS paOOTHI CTYIEHTaM MPEAO0CTABIISIOTCS OMOJIOTHUECKUIT MUKPOCKOTI,
pacTBOPHI COJIEH, CTUTKH CYPbMBI, OXJIAXKICHHBIE C PA3TMYHBIMU CKOPOCTSMHU (pa3audHbie At).
CTyneHTHI IOJKHBI:

1) HaHeCTH KaruTio pacTBOpa XPOMITMKA Ha IIPEIMETHOE CTEKJIO U IPOCIEIUTH 3a IPOLIECCOM
3apOKJIEHUS M POCTA KPUCTAIIIOB. 3apUCOBATh TPH 3Tara IMpolecca KpUCTAITH3aIUH:
HAYaJILHBIM — 3apO’KJICHUE KPUCTAILIOB, 0OpAaTUB BHUMAHUE HA WX MPaBUIIBHYIO (hOPMY;
BTOPOIl — POCT 3apOUBIINXCS KPUCTAIIIOB U 3apOKICHIE HOBBIX; MTOCIEIHII — OKOHYAaHUE
nporiecca KpUCTATU3AIMH U U3MEHEHHEe TTPaBUIILHON (JOPMBI KPUCTAIIOB TIPH UX B3aUMHOM
CTONKHOBEHUH. [[aTh MOSCHEHUS K PUCYHKAM;

2) HaHEeCTH KaIUTIO0 PacTBOpa XJIOPUCTOTO aMMOHHMS Ha MPEIMETHOE CTEKJIO U MPOCIIEINTh, KaK
U B TIPEBIAYIIEM Cllydae, 3a MPOIECCOM 3apOKIEHUS U pOCTa KPUCTAIIIOB. 3apucOBaTh TPU
JTarna fnpolecca KpucTauiu3aiuu, o0paTuB BHUMaHUE Ha GOpMY 3apOrKIAIOLIUXCS
KPUCTAIIJIOB, €€ H3MEHEHHE B Mpoiiecce pocTa (00pa3oBaHUE ICHIPUTOB) U MOCIE OKOHYAHUS
KpUCTALIU3AIUH. []aTh MOSCHEHUS K PHCYHKAM;



3) HaHeCTH Ha IPEIMETHOE CTEKJIO KAIUII0 pacTBOPa XJIOPUCTOTO aMMOHMUS,
MOIU(PHUIMPOBAHHOTO XJIOPHBIM kenne3oM. [IpocnequTs 3a mporeccoM 3apoxkaeHus U pocTa
KPUCTAJIJIOB. 3apucoBaTh 3Talbl [Ipoliecca KpucTauin3auuu (cM. 1. 2). OLleHUTh BIUsSHUE
MOJIU(PUKATOPOB Ha (YOPMY U UUCIIO KPUCTAILIOB. JIaTh MOSICHEHUS K PUCYHKAM;

4) OMpPCACIIMTD 110 U3JIOMaM CJIMTKOB CYPbMbI, OTJIMTBHIX B XOJIOAHYIO MCTAJUNIMYCCKYIO U
ropsiuyr0 KepaMHUeCcKyo (pOpMBI, BIMSIHUE CKOPOCTH OXJIAXKIEHUS Ha (JOpMy U pa3zMepbl 3€peH.
3apI/ICOBaTb H3JIOMBI CJIMTKOB U OaThb IMOACHCHHA K pPUCYHKAM.

CryneHT JOoKeH 3al0JIHUTh OJIaHK, B TOM YHCJIE HApUCOBATh CXEMbl KPUCTAIIM3ALMH COJIeH 1
U3JI0Ma CYpPbMBIL.

= JlaboparopHas pabota "Mukpocmpykmypa 1e2uposanHslx cmaiei u cniagos"

Jist BeITIONTHEHMSI pabOThI KCIIOJIB3YeTCsl HA0OP NUIM(OB JIETUPOBAHHBIX CTANICH C PA3IIUMYHBIM
COJIepKaHUEM JIETUPYIOLINX 3JIEMEHTOB.

CryneHTaM JIEMOHCTPHUPYETCSI MUKPOCTPYKTYpa CTaJU 10 3TUM 1nirdaM. CTYASHTBI JOIDKHBI
OTIPEACIUTh KOJIMYECTBO CTPYKTYPHBIX COCTABISIONIUX B 00pa3iax, sl 3aJJaHHON MapKu
CTaJy.

CTYZ[CHT JOJI’KCH 3aIl10JIHUTH 6JIaHK, B TOM YHMCJIC HAPUCOBATH AWArpaMMBbI paciiaga ayCTCHUTA
U CXEMbI MHKPOCTPYKTYP, CIIEJIaTh BHIBOJIBI IO paboTe.

= JlaboparopHas pabota "Bausanue mepmuueckoii 00padomKu Ha c8OUCMEA y2nepoouUcmuvlx
cmanei"

J1s BeIIONTHEHUS pabOThI CTYIEHTaM MPEIOCTaBISAIOTCA My(ellbHbIE TeYH; OTOX KEHHBIEC Ha
MEJIKO€ 3epHO 00pa3Ilbl CTATN MapKu 45; 0a4KH ¢ XOJOTHOW U TOpsiYel BOJON M MHHEPAIbHBIM
Mmaciom: npudop bpunenns.

[Tocne HarpeBa /10 3aJaHHOM TeMIIepaTypbl, 00pa3Lbl BHIAEP)KUBAIOTCS B IIEUU U
OXJIQXKJIAIOTCS: OJIMH 00pa3el] Ha CIOKOMHOM BO3AyXe, APYroil — B KUIISIEH BO/e, TPETUH — B
MHUHEpaJIbHOM Maclle ¥ YeTBEPTHII — B XOJIOTHOW BOJIE. Y KaXXI0r0 00pa3ia u3Mepsercs
TBEPAOCTb.

CTyneHT AOJKEH 3aloHUTh OJIaHK, B TOM YUCJIE HAapUCOBAaTh HEOOXOAMMBIE TUarpaMMbl U
c/ienaTh BBIBOABI 110 padoTe.

= JIaGoparopHas pabota "Mukpocmpykmypa yeemnplx Memasinioe u cniagog"

Jist BeITTOSTHEHHST pabOTHI UCTIOIB3YETCsl HA0OP MUKPOIUTN(OB IIBETHBIX METAJUIOB M CILIABOB.
CryneHTaM 1eMOHCTPUPYETCSI MUKPOCTPYKTYpa CTaJIn Mo 3TUM HutidaM. CTyAEHThI JOTKHBI
OTPEENIUTh COCTOSIHUE CIIJIaBOB: JINTOE (MOIU(ULIMPOBAHHOE WIIM HEMOIU(PUIIUPOBAHHOE),
e OopMHUPOBaHHOE WK OTOXOKeHHOE. HeoOX01MMO M3yunTh MapKHUPOBKY IIBETHBIX METAJUIOB
Y CIUIaBOB, NpuBecTy npuMepsl Mapok u3 'OCTa Hanbosiee pacpoCcTpaHEHHBIX B TEXHUKE
[[BETHBIX METAJUIOB U CIIABOB.

CTyneHT AOKEH 3aMoHUTh OJIaHK, B TOM YHUCII€ HAPUCOBAaTh CXEMbl MUKPOCTPYKTYP, CI€NATh
BBIBOJIBI 110 paboTe.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHUpOBaHHbIE  PE3YyJIbTaThl  O0yYCHHS
10 TUCHUIUINHE

Bomnpocsl/3aganust it IpoBEpKU

3HaTh: BHIBl TEPMHUYECKOH 00paboOTKH
cTayned, (Qusnuveckre OCHOBBI (ha30BbIX
NpeBpaleHUI TPU TepMHUUECKO 00paboTKe

1.= JIaboparopHas pabota "Bauanue
mepmuyecKkoi 00padomKku Ha ceoiicmea
yenepooucmulx cmainei'

1. 1. KakoBbl OCHOBHblE BUAbI TEPMUYECKOM
06paboTku cTanen?

2. C KaKoil LeIbI0 IPOBOJNUTCS OTKUT
3. Yto Takoe 3akanka?
4. Jlo kako¥ TeMIepaTypbl HarpeBarOTCsI

10




3ammaHUpOBaHHBIE Pe3yJabTaThl OO0y4YEHUs
10 TUCLUILINHE

Bonpocei/3aganus 11t mpoBepKu

JTIO9BTEKTOUIHBIE CTANIU O] 3aKaKY?

5. Yrto Takoe MapTeHCUT?

6. Jlo kakol TemmnepaTypbl HarpeBarOTCA
3a3BTEKTOUIHBIC CTAIH O] MOJHBIA OTXKUT U
HOpMaJu3anu?

7. B KakoM ciy4dae U 3a4eM IPOBOJUTCS
OTIYCK?

8. Uro Takoe copout?

3HaTh: CIUIAaBBl Xelle3a U yriepoja, ¢assl
CTaly, BIMSIHUE YIJIEpoJa Ha CBOMCTBA
CTaJIW; NPUHLHUIBI U CUCTEMY MapKHUPOBKHU
cTajneu

1.= JIaGoparopnas paboTa
“Mukpocmpykmypa u ceéoiicmea

y21epooucmoslx He3aKajieHHbIX cmanei’”’
[lepeuncnure CTPYKTYpHBIE COCTABIISIONINE
YIIEPOAMCTHIX HE3aKAJIEHHBIX CTallei
[TokaxkuTe HA TUArpaMMe HKeae30-IeMEHTUT
0071acTh YrIepoAUCThIX CTaeh

Jaiite onpeneneHue 4To Takoe yriepoaucTas
CTallb

Yro Takoe eppur B cTansax?

Uro Takoe aycTeHUT?

Uro Takoe nepaut?

2.= Jlaboparopunas pabota "Mukpocmpykmypa

J1e2UpOBaAHHBIX Cmaieil u Cniagos"

Uro Takoe JerupoBaHHas CTallb?

KakoBbI OCHOBHBIE LIEJIH JIETUPOBAHHS?

Kakue cTpykTypHbIE KIacChl IETHPOBAaHHBIX
CTaJlel CyIECTBYIOT?

Kak BIUSIOT OCHOBHBIE JIETHPYIOLIHE SIEMEHThI
Ha CBOMCTBa cTayien?

B yewm 3akmtogaercs MpUHIUIT MapKUPOBKHU
JIETUPOBAHHBIX CcTanen?

Kak knaccudunmpyrores erupoBaHHbIe CTau
10 Ha3HAYEHUIO?

Kakue ObIBaroT JIeTUPOBAaHHBIE CTANIN C
0COOBIMU CBOMCTBAMHU?

3HaTh: CIjlaBbl Ha OCHOBE MCIU U
AJIFOMHUHHA, OCHOBHBIC TTIOJIOKCHHUA
MapKHUPOBKH 3TUX MCTAJIJIOB U CIIJIaBOB

1.= JIaboparopHas pabota "Muxkpocmpykmypa
UGEMHBIX MEMaioe u cniagos"

B ueM mpupoa KOppO3UOHHOU CTOMKOCTH
YHCTOTO aJIFOMUHHUS?

ITouemy yucThIE MEIb U ATIOMUHUI HE
MCIOJIb3YIOTCS B KaUeCTBE KOHCTPYKIIMOHHBIX
MaTepuainoB?

Kakue u3BecTHBI BUIbl AIIFOMHUHHUEBBIX
CIUIaBOB?

Kakne monesHrle cBoiicTBa MeIH
UCIIOJIb3YIOTCS B TEXHUKE?

Kakue u3BecTHBI BUJbI CIUIABOB HA OCHOBE
Meau?

Kak mapkupyrotcst OpoH3b1?

Kakwue cymectByroT Mmapku menn?

Kax mapkupyrorcs narynu?
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3ammaHUpOBaHHBIE Pe3yJabTaThl OO0y4YEHUs
10 TUCLUILINHE

Bonpocei/3aganus 11t mpoBepKu

Kak MapkupyroTcst amoMUHUEBbIE CIIJIABbI?

YMeTp: MmO Mapke JIETMPOBaHHOW CTajau
ONpeeNiaTh ero THUI W pacmudpoBbIBATH
CBECHMSI, 0003HaYaeMbl€ B MapKe

1.= JlaboparopHas paboTta "MHKPOCTPYKTypa
JIETUPOBAHHBIX CTAJICH U CILIABOB"
Pactmmdpyiite mapky cramu 18XH4BA

W3 paccMOTpeHHBIX B paboTe cTajeil ykaxuTe
MapKy CTaJli ayCTEHUTHOIO Kjacca

Kakue 13 paccMOTpeHHBIX CTajeil OTHOCSTCS K
KOPPO3UOHHO-CTOUKUM?

Pacmudpyiite mapky cranu 12X18HI0T

K xakoMy CTpyKTypHOMY KJIacCy OTHOCUTCS
cranb 15XM?

VYMeTh: 110 MapKke MEIHOTO / allOMUHHEBOTO
CIUIaBa OMNPEAETATh €ro XMMUYECKHH COCTaB
Y Ha3HAuYEHUE

1.= JlaboparopHnas pabota "Mukpocmpykmypa
UGEMHBIX MEMalo8 U Cniagos"
Pacmm¢pyiite mapky OpoH3bI
bpCy3H3L3C20®, k kakoii rpymnmne OpoH3 oHa
OTHOCUTCS?

Pacummdpyiite mapky Oponsst bp08C21, k
KaKo# rpyrmre OpoH3 OHa OTHOCHTCS?
Pactmndpyiite mapky 6ponssl bpOL[C4-4-2.5, k
KaKo# rpymre OpoH3 OHa OTHOCHUTCS?
Pactmdpyiire mapky JILHA0Mu3K, k kakoii
rpymnie jJaTyHeil OHa OTHOCUTCS?

Pactmmdpyiite mapky JTAKMu66-6-3-2, x
KaKOM IpymIie JaTyHeil OHa OTHOCUTCS?

VY Kakoro u3 aTfOMUHHEBBIX CILJIABOB BBIIIE
KOppO3uOHHas cToiikocTh AMr3 wiu 1167

VY Kakoro u3 aJlOMUHHUEBBIX CIUIABOB BBILIE
npenen npouHoctd AMr3 unu J[16?

Kakoit repmuueckoit 06paboTKoM ynpouHsercs
crias J[16?

YMeTh: MO CTPYKType He3akal€HHOW cTanu
OTPENIESATh XUMHUYECKUH COCTaB U MapKy
cTanu

1.== JIaGopartopHas pabota “MHKpOCTpYKTypa
Y CBOMCTBA yIJI€POAUCTHIX HE3aKaJIEHHBIX
craneir”

[Toxaxxute Ha quarpamme '"XKenezo-miemeHTUT"
CTaJIb 25 U ONIPENIETIUTE €€ CTPYKTYpY NpU
temmeparype 800 °C

Ecin mo MUKpOCTPYKTYypeE CTau ONpENEIEHO
40% nepnuTa, Kakoe MPUMEPHOE COAepKaHNE
yriaepojaa B cTanu?

Eciu mo MUKpOCTPYKTYype CTaiu ONpeieaeHo
0,40% yrnepona, kakasi MOKET ObITh MapKa
3TOM cTann

Pacmmgpyiite mapky cranu 45

Pacmmdpyitte mapky cranu Ct3kn
Pacmmgpyiite mapky cramu Y10A

YMeTh: moadupaTh pexUMBl TEPMUUYECKOU
00pabOTKH, B 3aBUCUMOCTH OT Ha3zHAYCHHS
00pabaTeIBaEMOTO U3IEITHS

1.= JIaGoparopnas pabota "Bauanue
mepmuuecKoil 00padbomKku nHa ceoiicmea
yanepooucmulx cmaneu’

1. 1. BblbepeTe TemnepaTypa Harpesa nog, 3aKanky
ana craamy 10
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3anmaHUpOBaHHBIE pe3yiabTaThl oOyueHusi | Bompockl/3ananus nis npoBepKu
10 TUCLUILINHE

2. BbibepeTe TemnepaTtypa Harpesa nog, NoAHbIM
OTXUF gna crtaam 60

3. Kakylo oxnarkgatoluyto cpeay cneayet BbibpaTb
npu 3akanke ctanm Y12A?

4. KaKyto oxnaxkgaroLlyto cpeay caenyeT BblbpaTtb
npw 3akanake cranu 45

5. Kakyto oxnaxkaaroLyto cpesy cnefyeT BblopaTb
npwn HopmMmanunsaumn ctanm 45

6. Kakaa Temnepartypa cpegHero
(cpepHeTemnepaTypHOro) oTnycka ctanu 55

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHie MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. O6pabdoTka meTa/n10B 1aBjieHueM. O0padoTka MaTepuasioB pe3aHueM

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBenennss KOHTPOJIbHOro meponpusatusa: Tecruposanue B CJ1O "IIpomerei" mo
temaMm "O06paboTka MeTaisioB aaBienreM" u "OO6padoTka MaTepuaioB pe3aHuem".

Kparkoe conepxxanue 3agaHus:
CryneHTy HE0OX0IMMO TIOBTOPUTH OCHOBHOE COZiepKaHue JieKui mo reMam “Ob0paboTka
MeTasuioB JaBieHueM" u "ObpaboTka MaTepualioB pe3aHueM", 1 OTBETUTh Ha 8 BOIIPOCOB 3a 15
MUHYT

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3anymaHupOBaHHBIE pe3yabTaThl 00yueHus no quciuiuinie | Bompocsl/3aanus s npoBepKU

3HaTh: ¢usnyeckue  mpolecchl,  OOecrneyuBarolue 1.== Bompocsl TecTa o Teme

OCYILIECTBIICHHE TEXHOJIOTUYECKUX oOmepauuii oO6paboTku “O06paboTka METaIIIOB

METaJUIOB  JaBJCHUEM, BHABI OOpabOOTKM  METaIOB JaBJIeHUEM

JIaBJICHUEM B uém 3akmrogaercs CylHOCTb
00pabOTKN METaJNIOB
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3anmaHupoBaHHbIE pe3yabTaThl 00yueHus no quciuiuinie | Bompocsl/3ananus s npoBepKu

JaBiaeHUEM?

Yro Takoe ynpyras u
MIACTUYECKOU ehopMariun?
OCHOBHBIE OTIepaIruu
00paboTKH METAIIIIOB
JTaBJICHUEM

XosoHas U ropsyas
neopManuu: onpeaeseHue,
YCIIOBHSI OCYILIECTBIICHUS
[TpokaTka: onpeneneHue u
BUJIbI

[TpeccoBanue: onpeencHue,
BUJIbI

Kogka: onpenenenue u BUIbI
[IITamrioBka: onpeneacHue u
BUJIbI

3HaTh:  (U3MUECKHE  MPOIECCH,  OOECIICYHBAIOIINE 1.== Bonpocsl TecTa 1o teme
OCYILIECTBJIEHHE TEXHOJIOTHYECKUX omepauuil oO6paboTku “O0paboTka MeTaIOB
METaJUIOB pe3aHheM, BUIbI 00pabOTKH METAIIJIOB PE3aHNEM pe3anuem”

Yrto Takoe 00paboTKa METANIOB
pe3anuem?

Bupl 00paboTKH METaIIIOB
pe3aHbeM

DJeMEeHTBI M YacTU PEXYLIEero
WHCTPYMEHTA

Touenwue: onpeneneHue, BUIBL,
00JacTh MPUMEHEHUS
[TpoTsiruBanue: onpeaeaeHue,
BU/IBI

CaepiieHue: onpeneneHue,
BUJIBI, 00J1aCTh IPUMEHEHUS
dpezepoBaHue: oNpeieNeHue,
00acTb MPUMEHEHUS
AbpazuBHas 00paboTKa:
OTIpeieIeHNE, BUIBI

Onucanue MIKAJIbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-4. JIabopaTopnblie padoTsl o Pazneny 2

®opmbl peaau3anuu: YcrHas popma

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOI0 MepompusiTusa: 3ammra Ja00opaTOpHBIX paboT Mo
Pazneny 2 ("CHsATHE BHENIHEH XapaKTEPUCTUKH HCTOYHUKA IMUTAHKS CBAPOYHOH TYT'H IIEPEMEHHOTO
toka", "Py4nas nyroBas cBapka') MpOBOAMTCS MHIMBHIYaJIbHO B (pOpME YCTHOTO Ompoca Mpu
YCIIOBUU TPHUCYTCTBUS Ha JabopaTopHON paboTe M HAJIWYUS MOJHOCTHIO 3allOJIHEHHOTO OJlaHKa
nabopaTtopHoil paboTsl. CTyAeHTYy BO BpeMs 3alIMThl 3aJaeTCsi TPU BOMPOCA IO COJACPKAHUIO
nabopatopHoii paboTel. Onenka mo KM-4 ompexaensercs Kak cpelaHee Mo ABYM JIabOpaTOpHBIM
pabotam.

Kpartkoe cogepxanue 3a1aHusi:
== JlaGoparopnast pabota "CHamue éHeuiHel XapaKmepucmuKky UCMOYHUKA NUMAHUS
C8ApPOUHOIL 0y2U NEPEMEHHO20 MoKa'"
CTyaeHT 10KeH:
O3HAaKOMUTHCS C COAEPKAHUEM PAOOTHI
Cobpatb cxeMy CBapO4YHOTO TpaHCc(HOpMaTOpa € OTACTBHBIM JIPOCCENEM, TTOIKITIOYHB
nu3MepuTenbHbie Tpuobopsl (V2 u A).
3aMKHYB CBapOYHYIO IIETb HAKOPOTKO, YCTAHOBUTH TOK KOPOTKOTO 3amMbikanus k31 = 100 A.
3anucath MIECTh - CEMb MMOKa3aHUN MPUOOPOB CXEMBI IIPU HATPYKEHUH TpaHcPopmaTopa (Ipu
U3MEHEHHUHU COMPOTHBIICHHSI PEOCTaTa), HAaUWHAS C PEKMMA XOJIOCTOTO X0/1a M KOHYast
PEKUMOM KOPOTKOTO 3aMBIKaHHUSI.
[ToBTOPUTH OMBIT U1 TOKOB KOPOTKOTo 3amblkaHus k32 =200 A; k33 =300 A.
ITo mosmy4eHHBIM pe3yibTaTaM OCTPOUTh CEMEHCTBO BHEITHUX XapaKTEPHUCTHUK.
3anonHUTh OJ1aHK paboThl, CAEIATh BBIBOBI IO padoTe.

== Jlaboparopnas paborta "Pyunas dyzoeasa ceapka"

CTyneHT JOMKeH:

O3HaKOMUTBCA € CO/IEpKAHUEM PAOOTHI

Jlnst yKazaHHBIX MpernoaBaTesieM XapakKTepUCTUK CBAPHOTO COSAMHEHUS ONPEIEIIUTh
napaMeTpsl PeKUMa CBapKU

Hanets nHauBUAyanbHbIE CPEACTBA 3AIIUTHI

3akaTh 3aYMIIEHHBIA KOHEII 3JIEKTPO/1a BHIOPAHHOTO TMaMeTpa B DJIEKTPOI0IepKATENE

JlaTh KOMaHTy OKPYXKAIOIINM «3aKPBIThCS» U 3aKPBITh CBOE JIUIO IITUTKOM

OnHUM U3 PUBEECHHBIX TPUEMOB BO3OYIUTH AYTOBOM pa3ps

[Tocne oTpaboTKH MpUEeMOB BO3OYXACHUS U TIOJIEPKAHMS TYyTOBOTO paspsia, epemMenias
AIIEKTPOJI, HATUIABUTh BAJIMKU 0€3 MOMEPEYHOr0 NMePEMEIICHHUs MIEKTPOAA U C UCTIOIh30BaHUEM
OJTHOTO U3 CTIOCOOOB TMOTEPEYHOTO MEPEMEIICHUS €TO

3anucath B OnaHk oTdeTa nmokazanus npudopos (Uxx, Un, IcB) u Bpemsi, 3aTpaueHHOE Ha
HAIUTaBKy KaKJIOTO BaJIMKa

[Tocne okoHYaHMS CBapKH 3aMEpPUTH JIUMHY |B U MIMPUHY € BalHKa, [UTHHY Oorapka 3JeKTpo/ia,
OTIPENIETTUTh CKOPOCTh CBAPKH, 3aHECTH BCE JaHHBIC B OJIaHK OTYETa

Jlnst onpeiesienrst 3aBUCUMOCTH TTIYOHHBI IPOIUTaBIIEHUS h, IIMPUHBI II1BA € U BBICOTHI BaJTKa
€ OT BEJIMYMHBI CBAPOIHOTO TOKA TTO]] PYKOBOJICTBOM Y4€OHOTO MacTepa HAIIaBUTh TIOTIEPEK
CTBIKAa COCTaBHBIX IUIACTHH TPHU BAIMKA C PACUECTHBIMU MapaMeTpaMu pekruMa CBapKu, HO C
pa3IMYHBIMU 3HaYeHUSIMH TOKa cBapku: IcBl = 100 A, Ic2 = 150 A, Ice3 =200 A. Ilocne
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HaIJIaBKU BCEX BAIMKOB (MPU 3TOM KaXKIbli MOCIEAYIOIUN BAJIMK HAIUIABIISIOT Ha
OXJIQXKJIEHHYIO IJIACTHHY) COCTaBHYIO IJIACTHHY PA3JIOMUTh U OMPENEIUTh pa3Mephl IIBOB IO

TOpLY U3JI0Ma

3amnoJHUTh OJIaHK pa6OTI)I, caciiaTb BbIBOABI 110 pa60Te.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amyaHUpOBaHHbBIE  pE3yJbTaThl  OOY4YEeHMs 110
JUCLUIUINHE

Bomnpocel/3aganus s IpOBEPKU

3HaTh: (U3MYECKHE IPOILECCHl, 0OECIeUnBaIOINe
OCYIIECTBJIICHUSI ~ TEXHOJIOTMYECKUX  ONepanui
CBAapKH, OCHOBHBLIC MMOHATHA 10 CBAPKEC, OCHOBHBLIC
METO/IbI KOHTPOJISI KaueCTBA CBAPHBIX COCTMHEHHN

1.== JlabGoparopnas pabora "Cuamue
6HeuIHell XapaKkmepucmuKu
UCMOYHUKA NUMAHUSA CEAPOUYHOIL Oy2U
nepemennozo moka'

1. Kakue TpeboBaHus IPEBABISIOTCS K
UCTOYHUKAM IUTaHUSI CBAPOYHOU Tyru?
2. Kakue 0oCHOBHBIE XapaKTEPUCTUKU
UCTOYHUKOB MUTAHUS JUI CBApKU?

3. KakoBo Ha3Ha4yeHHE CBAPOYHOTO
TpaHcdopmaropa, apoccens?

4. Kak perynupyercsi CBapOYHBINA TOK
IIPU UCIIOJI30BAHUU TPaHCHOPMATOPOB
C OTJIETILHBIM JIpoccesieM?

5. O 4ém cBUIETENBCTBYET
IPOIOJDKUTEIBHOCTh PA00THI HCTOYHHUKA
P 3aJJaHHON MOIITHOCTH?

6. Uto Takoe pabouast Harpyska
UCTOYHUKA TUTAHUS TyTU?

2.== JlabopaTtopHas pabota "Pyunasn
dyzoeasn ceapka'

Uro Takoe pydHas AyroBasi cBapka’?
Uro Takoe cBapoyHas ayra?

UTto co60ii nmpeacTaBiIseT TUIaBsAITUNHCS
IEKTPOJI JUIsl pYYHOM TyroBoit cBapKu?
UYro BIUsET HA BBIOOP BH/A MTOTIEPEUHBIX
nepeMeleHUH KOHIIA JIeKTpoaa’?

UTO OTHOCUTCS K OCHOBHBIM
napaMeTpam peXuMa pyqyHOU TyroBoi
CBapku?

Kak BIusIOT mapaMeTphl pexuma CBapKu
Ha FeOMETPUYECKUE TapaMeTphbl
CBapHOro miBa?

Kak n3MeHsoTcst reoMeTpudeckue
nmapaMeTpbl CBAPHOTO IIBA MPH
YBEJIMYEHUH CHUITBI TOKA?

YMeTh: HOI[6I/IpaTB TCXHOJIOTHYCCKUC ITapaMETPhbL
pPEXuMa CBapKu U yCTaHABJIMBATh UX HA CBAPOYHOM
06opyz[013aH1/H/1, OLCHUBAThL BJIMAHUC IIAPAMETPOB
PEKXKUMOB CBapKM Ha TCOMETPUUYCCKHUE PpPa3MEpPbI
CBApHOTO IIBa

.== JlaboparopHas pabora "CHsTHE
BHEIIHEHN XapaKTepUCTUKU UCTOYHHUKA
MUTaHUS CBAPOYHOM 1yTH IEPEMEHHOTO
TOKa"

1. Hapucyiite cxeMy cBapO4YHOTO
TpaHchopmaTopa ¢ OTAETbHBIM
JpOCCeIeM, KaKHE IIEMEHTHI BXOZAT B
3Ty cxXeMy?

2. Hanmummure ypaBHEHue
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3aluIaHMPOBAaHHBIE  PE3YJIBTATHI
JTUCHUTIIINHE

00yJeHus

Io

Bonpocsi/3aganust 11t IpoBepKU

IPOJOHKUTEIHLHOCTh Pa00OTHl HICTOYHHKA
MIPY 33/IaHHOIM MOITHOCTH, MOSICHUTE
peIHa3HaYeHHe dTOro MoKazaress.

3. Kak paccuutsiBaeTcs
MPOAOJIKUTENIBHOCTH BKItoueHust [1B?
4. Hapucyiite rpaduku pa3iIndHbIX
BBU/JIOB BHEIIIHUX BOJIbTAMIIEPHBIX
XapaKTePUCTUK UCTOYHUKOB IMTUTAHUS
JyTH.

2.== JlaGopatopHas pabota "Pyunasn
oyzoeasn ceapka'

[oxaxuTe cOCTaBISIOMNE CBAPOYHOTO
IEeKTpoaa

Kakoii nomkeH ObITh CBAPOYHBIA TOK U
HaNpsOKEHUE Ha Iyre MpU CBapke /
HATUTaBKE JIEKTPOJIOM TUAMETPOM 3 MM
[Tokaxute Ha 0Opa3ie OCHOBHBIE
napaMeTpbl TCOMETPUH IBA

[Tokaxute BUI IEpeMeIIeHHs KOHIIA
ANEKTPOAA Ul pABHOMEPHOTO IPOrpeBa
KPOMOK

Kakum nomkeH ObITh TuaMeTp
ANEKTPOA MIPH CBapKe IIACTUH
TOJIIIUHON 6 MM

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENHHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HITU TIPEUMYIIECTBEHHO HE BBIMOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Bunas! mutes B pazoBbie GOPMBI

JKU3HEHHBIN TUKII IPOAYKLIHHA

Pacumdpyiite mapku crtaBo: Ct5cir; ctanbs 50; V10; 14X 12B2M®; 12X13; AJIS; bpO®10-

1; JIAXK60-1-1

IIpoueaypa npoBenenust

3aueT IIpOBOAUTCA B Q)opMe IMHUCbMCHHBIX OTBETOB Ha BOIIPOCHI ouiera. CTy,Z[CHT ImoJry4yacT 6I/IJ'ICT,

B KOTOPOM COZAEPKUTCA TpHU Bompoca. Ha Hanmucanue oTBeToB oTBOAUTCA 30 MUHYT

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTIUHDL

1. Komnerenuust/Uuaukarop: UJI-1nk-1 JleMoHCTpupyeT 3HaHUE OCHOBHBIX 3aKOHOB
€CTECTBCHHBIX JTUCITUTUINH TPOU3BOJICTBEHHON CEephl, BKIIOYAst METOJIbI MOJICIIUPOBAHHSI,
TEOPETHYECKOT0 U 3KCIEPUMEHTAIBHOIO UCCIIEIOBAHUS

Bonpocsl, 3aganus
1. Knaccugukanus erupoBaHHbIX cTaslei
2./lnarpamma COCTOSIHUSI JKene30-1eMeHTUT. Pa3bl cTalu Ha JuarpamMmme >Kene30-LEeMEHTHT
3.0cHoBHBIE CBOMCTBA amtoMUHMA. JInTeiHble u 1ehopMupyeMble aTFOMUHHUEBBIE CIUIABBI
4.JlnarpamMmma M30TEPMUYECKOTO pacrajia ayCTeHUuTa
5. TexHonmornueckuii npouecc u ero odecreyeHmne
6.TexHoorus, BUIBI TEXHOJIOTUH
7.Buppl TUThsI B MHOTOKPATHO MCIIOJIb3YeMble (POPMBI
8.OcHOBHBIE orepanuu 00padOTKU METAUIOB JIaBJIEHUEM
9.0CcHOBHBIE DJIEMEHTBI U YaCTH PEXKYILLEr0 HHCTPYMEHTA
10.Pyunas nyroBasi cBapka, CyIIHOCTh M cX€Ma Ipoliecca

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Kakoii u3 npuBeIeHHbIX MaTEpUAIOB OTHOCUTCS K YIJIEPOJUCTHIM HHCTPYMEHTAIbHBIM
cransm?
OTtBeTHI:
a) YA
6) Ct3kn
B) CU28
r) 45
Br160p 01HOTO PaBUIIBHOTO OTBETA U3 HECKOJIBKHX BapUaHTOB
BepHnpniii oTBeT: a)
2.Kakast U3 CTpYKTYpHBIX COCTABIISIOIINX YTICPOIUCTHIX CTaleH SABIsSETCS TBEPIbIM
pacTBOPOM BHEJPEHHUS yTiepoa B anbda-xkernese?
OTBeTsI:
a) IIEMEHTHUT
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6) peppur
B) ayCTCHUT
T) NEPJIUT
Bb100p 01HOTrO NpaBUIIBHOTO OTBETA U3 HECKOJIBKUX BapUaHTOB
Bepuslii oTBeT: 0)
3.Kakoe MakcuMainbHOE COJEepKaHUE YIJIEpOJia B YIJIEPOJUCTON CTAIA?
OTtBeThI:
a) 2,14%
0) 0,8%
B) 6,67%
r)4,3%
Bb100p 01HOTO NpaBUIIBHOTO OTBETA U3 HECKOJIBKUX BapUaHTOB
BepHblii oTBeT: a)
4.Kakast U3 CTpyKTYPHBIX COCTaBJISIOLINX HE BCTPEYAETCS B YIIIEPOAUCTBIX CTANIAX?
OtBeThI:
a) deppur
0) mepiaut
B) JieneOypur
') HIEMEHTUT
Bb100p 01HOTO MpaBUIIBHOTO OTBETA U3 HECKOJIBKUX BapUaHTOB
BepHblii 0TBET: B)
5.C noMoI1bI0 KaKOTO BUJa TEPMOOOPAOOTKH MOXKHO HAUOOJIBIIUM 00pa30M MOBBICUTH
TBEPAOCTb U MPOYHOCTh CTANN?
OTtBeTsI:
a) OT)KUT HE MEJIKOE 3€PHO
0) HOpMaTH3aIus
B) OTITyCK
I') 3aKaJKa Ha MapTEeHCUT
Bb160p 01HOTO MTPaBUIIBHOTO OTBETA U3 HECKOJIBKUX BAPUAHTOB
BepHnsliii oTBeT: T)
6.TexHonoruueckas omnepanus — 3To:
OtBeTsI:
*gacTh TEXHOJOTMYECKOI0 Ipolecca, ocie KOTOPOor U3IeNHe MPeTepreBaeT IUCKPETHOE
U3MeHeHHue (OpPMbI, COCTOSTHUS (CTPYKTYPbI) U (MJIM) IPOCTPAHCTBEHHOT'O MOJIOXKEHUS
3aKOHUYEHHAs 4acTh TEXHOJOTUYECKOTO MPoIlecca, ONMCAaHHAs B HAIIMOHAIbHBIX U
MEXYHApOIHBIX CTaHAAPTAX
4acTh TEXHOJIOTUH, ONUCHIBAIOIIAsl U3MEHEHUE (OPMBI, COCTOSIHUS (CTPYKTYpPBI) U /UIIN
IPOCTPAHCTBEHHOT'O TOJI0KEHUS
4yacTh MPOU3BOJICTBEHHOTO MPOIIECCa, BBINOIHSIEMAas HEMIPEPHIBHO HA OJJHOM pabodyeM MecTe,
HaJl OJTHUM WUJIM HECKOJIBKUMH OJHOBPEMEHHO 00pabaThIBA€MbIMU HWIIM COOMPAEMBIMU
U3JICTTUSIME, OJTHUM WJIH HECKOJIBKUMH pabounMu
Br160p 01HOTO IPaBUIIBHOTO OTBETA U3 HECKOJIBKHX BapUAaHTOB
BepHsliil 0OTBET: 4aCTh TEXHOJOTMYECKOTO MPOILIecca, MOCie KOTOPOU U3AEIHe
IpeTepIieBacT JUCKPETHOE U3MEHEHUE (POPMBI, COCTOSIHUA (CTPYKTYpPHI) U (HIIN)
MIPOCTPAHCTBEHHOTO MOJIOXKEHUS
7.KauecTBO MPOAYKIIMH — 3TO:
OtBerTsI:
*COBOKYITHOCTb CBOMCTB M XapaKTEPUCTHK MPOIYKIIMU WIH YCIYTH, KOTOPbIE IPUIAIOT UM
CIIOCOOHOCTH YJIOBJIETBOPSATH 00YCIIOBICHHbIE HIIN IIPEIoIaraeMble MOoTpeOHOCTH
noTpeduTens
coJiep;KaHne HOPMATUBHBIX IOKYMEHTOB, O0YCIOBIUBAIOIINX €€ MPUTOAHOCTh YIOBIETBOPATH
orpeenéHHbIe TOTPEOHOCTH B COOTBETCTBUU C €€ Ha3HAUCHUEM
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CTETEeHb COOTBETCTBHSI COBOKYITHOCTH MPUCYIIUX MPOAYKIIMH XapaKTEPUCTHK TPEOOBaHUAM
3aJJaHHbIE B MapLIPYTHOM KapTe MoKa3aTesn: 0€30TKa3HOCTh, COXPaHIEMOCTb,
PEMOHTONPUTOTHOCTD, @ TAKXKE JOJITOBEYHOCTh U3/ENINS
Br160p 0AHOTO MPaBUIIBHOTO OTBETA U3 HECKOJILKUX BapHAHTOB
BepHbli1 OTBET: COBOKYITHOCTb CBOMCTB U XapaKTEPUCTUK IIPOAYKIIMHU WIH yCIIYIH,
KOTOpBIE MPUAAIOT UM CLIOCOOHOCTH YAOBIETBOPATH 00YCIOBICHHbIE UITU
IperoiaraeMple TOTPEOHOCTH MOTPEOUTEIIS
8.OCHOBHBIE TEXHOJIOTUYECKUE METObl B MAIIMHOCTPOCHHH:
OTBeThI:
*muThE, 00paboTKa MaTepHUaIOB JaBJICHUEM, 00pabOTKa MaTepUaiOB Pe3aHbEeM, CBapKa
€IMHUYHBIE, CEpUIHBIE U MACCOBbIE
bopMooOpasyrolIre TEXHOJIOTHYECKUE TPOLECCH, CTPYKTYPHbBIE TEXHOJIOTUYECKUE TPOIIECCHI,
aJIUTUBHBIE TEXHOJIOTUYECKHE ITPOLIECCHI
Br160p 0aHOTO MPaBUIIBHOTO OTBETA U3 HECKOJILKUX BapHAHTOB
BepHnbrii oTBeT: MTUTHE, 00pabOTKa MaTEPHUAIIOB JIaBIeHUEM, 00pabOTKa MaTepHUasIoB
pe3aHbeM, cBapka
9.JIutbe — 3710:
OTtBeTsI:
OTJIEIbHOE IPOM3BOCTBO MAIIMHOCTPOUTENBHOTO NPEANPUATHUS, OPTaHU30BaHHAs JJIs
MOJTyYEHUS JINTHIX 3arOTOBOK (OTJIMBOK) IIPH MPOU3BOJICTBE JAETajei MalluH
*M3roTOBJIECHUE 3arOTOBKH WJIM U3/ENINS U3 KUAKOr0 MaTepuasa 3ali0JHEHUEM UM MTOJIOCTH
3aJJaHHBIX (JOPM U Pa3MEPOB C MOCIEAYIOIUM 3aTBEPACHUEM
U3JIEIME UK 3aT0TOBKA, ITOJIYYE€HHbIE TEXHOJOTHYECKHUM METO/I0M JIUThS
W3TOTOBJICHHE 3arOTOBOK WIIM U3JIEHS U3 KUKUX WU BOJIOKHOBBIX MaTepUAIIOB
Bb160p 01HOTO MTPaBUIIBHOTO OTBETA U3 HECKOJIBKUX BAPUAHTOB
BepHblii 0TBET: U3rOTOBIIEHUE 3aTOTOBKU WIIM U3JIEIHS U3 JKUKOTO MaTepuaa
3aII0JIHEHUEM UM TI0JIOCTHU 33JJaHHBIX (OPM U pa3MepOB C MOCIEAYIOUIUM 3aTBEPICHUEM
10.Xonoanyro aedopManuio mpoBoJIsT:
OTBeTHI:
*NIpH TeMIepaType HIKe TeMIIEpaTypbl peKpUCTaNTU3aUH
METOJIOM IJIACTHYECKOTO Ae(POPMUPOBAHUS 3arOTOBKU MEX/1y BpaLAlOIIUMCs (BaJIKK) WK
HOCTYMATENbHO NePEeMEINAIOIIMMCS (KINHOBBIC IIJIUTHI) HHCTPYMEHTOM C MPUHYIUTEIbHBIM
OXJIaKIEHUEM 3aroTOBKH 110 -207C
IIyTE€M HAHECEHMSI 110 U3JEJINI0 OAMHOYHBIX MJIU MOCJIEI0BATENbHBIX YIapOB O MTOJIHOTO WA
YaCTUYHOTO pa3pyLICHUs
pu oxJaxaeHuu marepuana 1o 0,6...0,8 remnepaTypsl IUIaBIECHUS
Bb160p 01HOTO MTPaBUIIBHOTO OTBETA U3 HECKOJIBKUX BAPUAHTOB
BepHblii OTBET: Npu TeMIIepaType HUKE TEMIIEpATyphl PEKPUCTAIUIA3ALNN
11.B ne3Buiitnoit 00pabOTKe BBIIEISAIOT CIASAYIOIINE TEXHOJIOTHIECKHE OTIEPaAIUH
OTBeThI:
MOJINPOBAHUE, 10BO/IKA, IPUTHPKA, XOHUHTOBaHUE, CyNep(PUHUIIPOBAHNE
YCTaHOBKA B LINUH/EIE, TO3ULHOHUPOBAHUE HA CTOJIE, TIO3ULIMOHUPOBAHUE B PEBOJILBEPHON
TOJIOBKE
*cTporaHue, cBepieHue, ppezepoBaHue
YCTaHOBKA 3arOTOBKH, IBHKEHHE MOJAa4H, IBUKEHUE PE3aHUs, CHATHE 3aTOTOBKU
Br160p 01HOTO IPaBUIIBHOTO OTBETA U3 HECKOJIBKUX BapUaHTOB
BepHriii oTBET: cTporanue, cBepiieHne, ppesepoBaHme

II. Onucanue wikanvl oueHusanus

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMkax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HE/I0CTAaTKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuxu 8blnoaneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIIIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Hroroasi olieHKa OIpeAenseTcss Ha OCHOBAHUM COOTHECEHHUs TEKYIIEH OIEHKU M OLEHKHU IO
MPOMEXYTOUYHOM aTrrectauu Ha ycMOTpeHHwe TmpenojaBaTesss OLEHKa 110 IMPOMEXKYTOYHOM
aTTecTallid MOXET OBITh BBICTABJICHA MO CpPEIHEH OIEHKE TEKYIIero KOHTpois: "xopomio" -
cpensis ouieHka ot 3,8 110 4,6 "oTinuHO" - cpeansis oeHka ot 4,7 1o 5,0.
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