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1. HACHHOPT ®OHJIA OIIEHOYHBIX CPEJACTB
OO01mue moJ1oKeHus

@DOHJI OLEHOYHBIX CPEICTB MPEIHA3HAYEH I NPOBEACHUSA TEKYILEro KOHTPOJIS M

IPOMEXKYTOUHOM aTrTecTaluyi 00y4aroIKXCsl, OCBOUBILUX MPOrpaMMy yYEOHON JTUCLMILIUHBI
OIILI. 05 MarepuanoBeieHue.
@®OC BKIHOYACT KOHTPOJIBHBIE MAaTEpPHANIBl JUIA TPOBEIEHHSA TEKYyLIEro KOHTPOJIA
YCIIEBAEMOCTH M IMPOMEXKYTOUHOM arrecTanuu. POHI OLEHOYHBIX CPEACTB pa3paboTaH Ha
ocHOBe DenepanbHOIO  TOCYJAapCTBEHHOIO  00pa30BaTEIbHOIO  CTAaHAApTa CPEIHEro
npodecCHOHATEHOTO 00pa3oBaHus 1o cneruanbHocTH 23.02.06 TexHudeckas dKCIuTyaTarus
MOJIBIPKHOTO COCTaBa JKENE3HbIX JOpor , mporpammbl yueOHou mucruruinael OITL. 05
MarepunanoseeHue.

@dopmoli  MPOMEXKYTOUHOM  aTTECTallUd MO y4YeOHOW JUCIUIUIMHE  SIBISETCS
AU PepeHIMPOBAHHBIN 3a4eT.

2.PE3YJIbTATBI OCBOEHUSA YYEBHOM JUCHUILJIUHBL, TOJJIEXAIIAE
ITPOBEPKE

OK 01 | BeiOupate  crnocoObl  pemieHds  3aJad  Opo(EeCcCHOHAIbHOM  JIeATEIbHOCTH

IMPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM,

OK 02 | Ucnonmp30BaTh COBPEMEHHBIE CPEACTBA IIOWCKA, aHAIA3a W HHTEPIPETALNHU
uHpopManuu, ¥ HHPOPMALMOHHBIE TEXHOJOTMM JJs  BBIIOJHEHUA  3a/Jad

npo¢eCCUOHATIBHOU JIEATEIbHOCTH;

OK 04 | DddexTuBHO B3aMMOIEHCTBOBATH U Pa0OTaTh B KOJUIEKTUBE U KOMAaH/IE;

IIK1.1 | DkcrtyaTupoBaTh KEJIE3HOIOPOKHBIA MOABUKHOM COCTaB (MO BHAAM MOJIBHKHOTO

COCTaBa)

IIK 2.1 | YopaBnarh TUIaHUPOBAHUEM M OpraHU3aleil MPOU3BOACTBEHHBIX pabOT KOJUICKTHBA
WCIIOJIHUTEJIEH C COOTI0JIEHUEM HOPM O€30TaCHbIX YCIOBHM Tpy/ia

IIK 2.2 | PactipenensaTh paOOTHUKOB MO pad0YUM MECTaM U ONPEEsiTh UM MPOU3BOICTBEHHbIE
3ajaHus

3.0IIEHKA OCBOEHUS YYEBHOM JUCHUTILINHBI

3.1. Onucanue cHCTEMBI OIICHUBAHUA
Pe3yJILTaTLI OCBOCHMA y‘l@ﬁHOﬁ AUCHUILIIMHBI, IOAJIC/KAIIINE IPOBEPKE

[IpenMeToM OLIEHKH Ciy)aT 3HaHus W yMeHus, npeaycmorpenneie IIIICC3 mo
aucuumiiuHe  «MatepuanoBeneHuey, HampaBieHHble Ha (opmupoBaHMe O00mWUX U
MpoQeCCUOHATIBHBIX KOMIIETEHITUH.

Tekymuii KOHTPOJb YCIEBAEMOCTH M IPOMEXKYTOUYHAS] ATTECTALMU CTYIAEHTOB IIO
JucuuIuIMHe  «MarepuaioBeieHue» MPOBOIATCS B COOTBETCTBMM C  CYLIECTBYHOLIUMU
HOPMAaTUBHBIMH IOKYMEHTAMU U SIBJIIOTCS 00s3aTEIbHBIMU.

Texymas arrecranmsi mo AucuMiminHe «MaTepuajoBeneHUe» MPOBOAUTCS B (opme




KOHTPOJIbHBIX ~MEPOIPHATHA 10 OIEHUBAHUIO (DAKTUYECKUX PE3YJIbTaTOB OO0ydYeHUS
CTYICHTOB M OCYILIECTBISICTCA BeAylmuM mpernogaBateneM. OOBbEKTaMU OLEHUBAHUS
BBICTYTIAIOT:
yueOHasi NUCUUIUIMHA (AKTUBHOCTH Ha 3aHSATHIX, CBOEBPEMEHHOCTh BBITIOJHEHHS Pa3IMYHbIX
BUJIOB 33/IaHUH, TIOCEIIAEMOCTh BCEX BUJIOB 3aHATHH 110 aTTECTyeMOM JUCIUTIINHE);
CTETIeHb YCBOCHUS TEOPETUUECCKUX 3HAHUH;
YPOBEHb OBJIAJICHUS MPAKTHYCCKMMH YMCHHSIMH W HaBBIKAMH IO BCEM BHJaM Yy4eOHOMN
paboThI;
pe3yIbTaThl CAMOCTOSITEIBHON paOOTHI.
[Tpu orleHMBaHUY UCITOJIB3YETCS MATHOATUTBHAS CHCTEMA.

[Ipu Tekymeit arrectanmu 0Oy4aeMOMYy MOTYT OBITh MPEAJIOKEHBI Pa3zHOOOpa3HbIE
dhopMbI pOBEpKHU 3HaHUH (Tadmuma 1).

IIpomexyTouHas aTrecTanus MpoBoAUTCA B GopMme AuddepeHIINPOBAHHOTO 3a4eTa
MyTeM BBICTABICHUS OILIGHKH TOCIE CAAayd BCEX 3aJaHUil TEKylled U MPOMEKYTOYHOM
aTTecTallid B BUJIE 2K3aMeHa. lIpemomaBarens B TEUEHHE cCeMecTpa 3allOJHACT CBOJIHYIO
BEJIOMOCTh YCII€BAEMOCTU (3KypHal), B KOTOPYIO BBICTABJISIOTCS BCE MOJIyUYEHHBIE CTYICHTOM
oreHkH. K sK3aMeHy JOIMyCKaIOTCs CTYIACHTHI, HE UMEIOIINE 3aJ0DKCHHOCTH 10 M3y4aeMbIM
temaM. [Ipu siBke Ha quQdepeHInPOBaHHBIN 3aUeT CTYI€HTaM HEOOXOIMMO UMETh 3aYETHYIO
kHKKy. [llkama oOLIEHOK »JK3aMeHa: «OTJIMYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO,
«HEY/I0BJIETBOPUTEIIBHO.

[To pe3ynpraTaM BceX BHJIIOB aTTECTALUU CTYICHTY BBICTABISIETCS UTOTOBAas OTMETKA
1o y4eOHON IUCHMILTNHE, KOTOpasi 3alUChIBACTCA B 3a4ETHOM KHIDKKE CTYACHTAa U CBOJHOMU
BEJIOMOCTH ycnieBaeMocTH. OTMETKa «HEYI0BIETBOPUTEIBHO) B 3aYETKY HE CTABUTCSL.

Crynentsl, He cAaBimme AUQPQPEPEHIMPOBAHHBIN 3aUeT B YCTAaHOBIECHHOE BPEMS IO
YBOKUTEIBHOW  NpPUYMHE,  MOATBEPKIACHHOM  JTOKYMEHTaJbHO  COOTBETCTBYIOIIUM
JOKYMEHTOM, CIAI0T 3a4eThl MO JJAOOPATOPHBIM 3aHATUAM M 3K3aMEHY WHIUBUAYaIbHO, B
CPOKH, yCTaHOBJICHHbIE YUeOHOU YacThio (hunana.
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3.2 IlepeyeHb OLIEHOYHBIX CPEACTB

Ne DopmbI Cnoco0 npeacraBiaenus GopmMbl

n/ Oo0mas xapakrepucTuka GopMbl OLlEHUBAHUS oueHuBaHus B hoHIe

n oueHmBauA OLICHOYHBIX CPeJCTB

1 2 3 4
1 | Paznoyposnesvie | Paznuuaror 3a1auu U 3aaHUs: Kowmrekr pPa3HOYPOBHEBBIX
3a0auu u a) pernpoayKTUBHOTO YpPOBHS, NO3BOJIAIOIIME OLEHUBATh W TUArHOCTUPOBATh 3HAHUE | 3a/a4 U 3a/laHUH.
3a0anus ¢bakTuyeckoro marepuana (6a3oBble MOHSATHUS, AITOPUTMBI, (aKThl) U yMeHue mnpasuibHO | Kpurepumn U IIKaJbl
UCTOJIb30BATh CIENUATbHbIE TEPMUHBI U MOHATHUS, Y3HABaHHE OOBEKTOB M3YYCHUS B paMKaX | OLICHUBAHMA.
OTIpeICTICHHOTO pa3/ielia AUCIUILINHBL
0) PEeKOHCTPYKTHBHOTO YPOBHS, MO3BOJISIONINE OICHUBATH M TUATHOCTUPOBATH YMEHHS
CHUHTE3UPOBaTh, AHAIM3UPOBATh, 0000IIATh (PAKTUYECKHM M TEOPETUYECKUIl MaTepuan c
(dbopMyIHpOBaHNEM KOHKPETHBIX BBIBOAOB, YCTAHOBJICHUEM ITPHYUHHO-CIICACTBEHHBIX CBS3CH;
B) TBOPYECKOI'O YpPOBHS, MO3BOJSIOUIME OIICHUBATh U JAMArHOCTUPOBATH CHOCOOHOCTH
CTYJEHTa HMHTErpUPOBATh 3HAHWUS W YMEHUS M3 PaA3IUYHBIX 00JacTel, apryMeHTUpOBAaTh
COOCTBEHHYIO TOUKY 3pEHUSs, OLIEHUBATh Ka4eCTBO PabOTHI CBOCH U APYTHUX.

2 Yemmuouii onpoc [{eqp ycTHOrO Ompoca — OUEHHUTh 3HAHUS U KPYro30p CTYAEHTa, YMEHUE JOrudecku noctpoutsh | Tema ompoca. Bompocsl  aiist
OTBET, BJIaJICHUE MOHOJOTHYECKOW M JUAIOTMYECKON Peubl0, YpPOBEHb PA3BUTHSI MBILIUICHHS. | HHAWBUIYaIbHOTO ompoca.
OOyuatomiast yHKIUSI yCTHOTO OMPOCa COCTOMT B BBISIBJICHUH BOIIPOCOB, KOTOPBIE 10 KakuM-TO | Kpurepun onenku otsera. [llkana
OpUYMHAM OKa3aJIuCh HEJOCTATOYHO OCMBICICHHBIMH B XOJ€ YYEOHBIX 3aHATHUI M TpH | OLCHUBAHUS.

MOJIFOTOBKE K 3a4€Ty MJIM K3aMEHY, U ONPEEIIEHUN CIIOCOOOB KOPPEKIMH MPOOEIOB B 3HAHUSIX
U YMEHMSAX CTYIEHTOB. YCTHBIM ONpPOC MOXKET OCYLIECTBIATHCA B PA3NIMUYHBIX BHIAX
(MHIMBUyaJbHBINA. TPYNIIOBOM, (GPOHTATBHBIN, KOMOMHUPOBAHHBIN)

3 Cobecedosanue | CnenmanbHas Oecela MpenojaBaresis CcO CTYJIEHTOM Ha TeMbl, CBA3aHHble C u3ydaemol | Tema coOeceqoBaHus, BOMPOCHI
JTUCIUIUIMHOM, paccuMTaHHas Ha BBIACHEHHME O0beMa 3HAHHWM CTyIEHTa IO OIpeIeleHHOMY | co0ece10BaHusl. Kpurepun
paszieny, TeMe, npoOieMe U T.I., KOTOpble U3y4yaJluCh KakK Ha 3aHATHUAX, TaK U B MPOIECCE | OLIEHKU pe3yabTaTOB
CaMOCTOSITEJIbHOW PabOTHI. cobeceroBaHuUs.

4 | loknao [TponykT camocToATenbHONM pabOThl CTyJAEHTa, MpeAcTaBIsomuil  coboil mybnuyHoe | TeMbl  1OKJIaAOB,  COOOIIEHUH.
BBICTYIUICHHE 1O MPEACTaBICHUIO MOJYyYEHHBIX PE3yJIbTaTOB PEHICHUs onpeesieHHoi yueOHo- | TpeboBanus K  CTPYKTYpE.
NPaKTUYECKOH, yueOHO-HCCIIeJ0BATENbCKOM, HAyYHO! WM MPo(hecCHOHAIBHOM 3a1auu. Kpurepun OLICHKH. Hlkana

OIICHUBaHUS.




3auém dopma TEpUOJUYECKOM OTYETHOCTH CTyJAEHTa, ompenenseMas ydyeOHbIM IaHoM wu/wim | Tema 3auvera. Tum ouenku 3a
yueOHBIM TpadukoM. 3adeThl ciayxaT (GOpMOil MPOBEPKH KadecTBa BBHIMOJIHEHHS CTYIEHTaMH | 3a4éT. Kpurepun OLICHKH.
71a00paTOpHBIX pabOT, YCBOCHUSI Y4eOHOTO MaTepuaina MPakKTUYeCKUX U CEMUHAPCKUX 3aHATHH, | OOpa3el 3aueTHON BeIOMOCTH.
YCIEIIHOTO TPOXO0XACHUS MPOU3BOACTBEHHON M MPENIUINIOMHON MPAKTUK U BBINOJIHEHUS B
MpoIecCe ITHX IMPAKTUK Bcex ydeOHbIX mnopydeHuidt B coorBerctBuu ¢ OIIOIL. Ouenka,
BbICTaBIIsIeMasi 3a 3a4€T, MOXKET ObITh KaK KBaJUTATUBHOIO TUMa (O IIKaje HAaMMEHOBaHUU
«3aUTCHO»/«HE 3a4TE€HO»), TaK M KBAHTUTATUBHOrO (T.H. AuddepeHurnpoBaHHBIN 3a4yeT C
BBICTABJICHUEM OTMETKH 10 ILIKaJe MOPSAAKA — «OTIMYHOY, «XOPOILIO0Y», «YJOBIETBOPUTEIHHOY,
«HEYAOBJIETBOPUTEIILHOR).
Ilucomennwiit [TuceMeHHBIH OTBET — BaKHEHIIMNA CIOCOO TOYHOIO, JAKOHWUYHOTO, CBA3HOTO H3JIOKEHUS | BapuaHThl 3ananuit
onpoc MBICJIH, COOCTBEHHOW TOYKM 3peHus. llMcbMeHHas MpoBepKa HCIOJB3YETCS BO BCEX BHUAAX
KOHTPOJISI M OCYIIECTBISIETCS Kak B ayAMTOPHOH, Tak M BO BHEAyAHTOPHOW pabore.
[TucemeHnHbIe pPabOTBI MOTYT BKJIIOYATh: IWUKTAHTHI, TECTHI, KOHTPOJIbHBIE pabOTHI, 3cce,
pedeparbl, KypcoBble padOThI, OTYETHl MO MPAKTUYECKUM 3aHATUAM, OTYETHl MO Yy4eOHO-
MCCJIEIOBATEILCKOM paboTe CTYAEHTOB.
Jlukmanm JIMKTaHT (TEpMUHOJIOTUYECKHM, MOHATUHHBINA, TEXHUYECKUN U TIp.) — 3TO MEepedyeHb BOMPOCOB, | [lepeueHb BOMPOCOB M STaTOHBI
Ha KOTOpbIE€ HEOOXOAUMO JaTh KPAaTKHE MHCbMEHHbIE OTBETHI. Bpemsi Ha OTBETHI OrpaHUuYeHoO, | oTBeTOB. Kpurepum u 1mkana
MO3TOMY BOMNPOCHI 33JlaHUN JTOJKHBI OBITH OJHO3HAYHO IMOHMMAEMbIMHU, MPOCTO W YETKO | OLICHWBAHHUA.
c(OpMyJIMPOBAHHBIMH.
Konmponsnasn [TucbMeHHBIE KOHTPOJIbHBIE pabOThl — OJHO M3 CPEJCTB OINpOca, KOTOpoe ocylecTBisierca ¢ | TeMbl  KOHTPOJNBHBIX  palorT.
paooma LIEJIbI0 MPOBEPKH 3HAHUN BCEX CTYACHTOB IO JAHHOW TE€ME; CTUMYJIMpPOBaHUS HeNpepblBHOW | Bapmantel 3anmannii. Kpurepun
cucTeMaTHyeckod paboThl CTYAEHTOB; (JOPMUPOBAHMS YMEHMH B NMUCHBMEHHOM BHJIE€ CXKATO | OLEHKM BBINOJIHEHUS 3a/laHUil.
u3Naratb Marepuan. Pa3nuuaioT HECKOJBKO BMJIOB KOHTPOJBHBIX paboT: oOs3atenbHble, | [llkana oueHuBaHus. OTallOHBI
JIOMAIllHUe, TeKyIlue, SK3aMEHAIlMOHHbIE, TpaKTHYecKue, (PpOHTAbHbIE U UHIUBUyaJbHBIE. | OTBETOB.
KoHnTponbHble paboThl MPOBOIATCSA, KaK IMPaBWIIO, MOCJIE 3aBEPLICHUS H3YYEHUS TEMbl WIH
paszziena (MOIyJsl) MU COIEpKaT 3aJaHusl PA3IUYHBIX THIIOB M YpOBHEH ClO)KHOCTH. Bo Bpewms
IPOBEPKH M OLEHKH KOHTPOJbHBIX NUCHMEHHBIX pPAa0OT TMPOBOJIUTCS aHAINU3 pPE3YyIbTaTOB
BBINOJIHEHMS], BBISIBJISIFOTCS] TUITIMYHbIE OIIMOKH, A TAK)KE IPUYMHBI UX TOSBICHHUSL.
Camocmoamenvn | HeGonbimass no BpemeHu (15-20 MuHYT) mnHCbMEHHas MpoBepka 3HaHUH U yMeHMH | TeMbl caMOCTOSATENbHBIX padoT.
as paboma oOydJaronuxcsi Mo HeOONbIION (emé He MPONAEeHHON 10 KOoHIA) TeMe Kypca. OcHoBHast 1enb | Bapuanter 3amanuii. Kpurepun

CaMOCTOSITENIbHOW pPabOThl — TMpOBEpPKa YCBOEHHUS CIIOCOOOB pelIeHHs Y4eOHBIX 3a71ay;
OCO3HAHUS MOHATHUN; OPUEHTUPOBKM B KOHKPETHBIX 3aKOHOMEPHOCTSIX, MPUHIMIAX, [TPaBUJIaX.
Ecnu camoctositensHas paboTa MPOBOIMTCS HAa HAa4daJbHOM 3Tale CTAHOBJICHUS yYMEHHUS U
HaBbIKA4, TO OHA HE OLICHUBAETCS OTMETKOW. BMecTo He€ maércst apryMEeHTHPOBAaHHBIN aHAIN3
paboThl CTYAEHTOB, KOTOPBIA NMPOBOAMTCS COBMECTHO ¢ HMMHU. Eciim yMmMeHHE HaXOAWUTCS Ha
CTaJuM 3aKpeIUIeHus, aBTOMATH3allMH, TO CAMOCTOSITeNbHAas paboTa MOXET OLEHHMBATHCS
OTMETKOM.

OLIEHKHA BBIIIOJHEHUSA 3aJaHUU.
[IIkana oueduBa"Husg. ODTaJIOHBI
OTBETOB.




10 | Tecm [legarorndyeckuii TecT oOmpeneNsieTcs Kak CHUCTeMa MMapaJUIeNbHBIX CTaHIapTU3UPOBaHHBIX | OOpaslbl W BapUAHTBI TECTOBBIX
3aJIaH PAaBHOMEPHO BO3PACTAIONICH TPYIHOCTH, CIEHMU(PUISCKON (OPMBI, TMO3BOJIAIONIAS | 3aaHHM. Kputepun ouenku.
KaueCTBEHHO M JI(PPEKTUBHO H3MEPUTh YPOBEHb U OIEHHUTH CTPYKTypy moarotorieHHocTd | [llkama  omeHuBanus.  DopMmbl
oOyJaromuxcs. ITo CTENEHU OJIHOPOJHOCTH 3a1a4 TECTHI JeNSATCS Ha: | OLIEHOYHBIX JHUCTOB.
20Mo2eHHble, IPEIHA3HAUYCHHBIE 11 KOHTPOJISI 3HAHUMM W YMEHUW MO OJHOW JIHCUUILIMHE;
eemepozennblil, TPeIHA3HAYEHHBIN JIJI1 U3MEPEHUsl YPOBHSI MOJATOTOBIEHHOCTH MO HECKOJIbKUM
y4eOHBIM JAMCIUILTIHAM, MEXIUCIUILTMHAPHBIM KypcaM U PO(heCcCHOHATLHBIM MOTYJISIM.
11 | Koncnexmut Koncnexmul cmameii, naparpadoB ¥ TJ1aB WU MOJHOTO TEKCTa OPOIIIOp, KHUT olleHuBatoTcs ¢ | Temsl, pazzensl, IJIABBI.
Y4eTOM TpyZa, BIOKEHHOTO B MX MOAroTOBKY. OHM HE MOAMEHSIOTCS iaHamu paboTr wmm | [lomnexamniue
MOJIHOCTBIO TEPEMUCAHHBIM TEKCTOM: CTYICHT JOJDKEH HayuuThCs OTOMpAaTh OCHOBHOE. | KOHCHEKTHpoBaHUIO. TpeboBaHus
Koncnekt mnwumercs B Terpamd ¢ oOo3HadeHueM (amunuu Biaxenbia. O0s3arenbHO | K (hOpMe COCTaBIICHUS KOHCIIEKTA.
YKa3bIBAETCS aBTOP KHUTH (CTaThU), MECTO U TOJ U3JIaHUS, a Ha MOJISIX MOMeYaroTcst cTpanuibl, | [llkana oneHuBaHus.
I7Ie PacIojoKeH KOHCTIEKTUPYEMbId TeKCT. KauecTBO KOHCIEKTa MOBBIIMIACTCS, KOTJA CTYACHT
COTPOBOKAAET €ro CBOMMH KOMMEHTAPHIMH, CXeMaMH WJIH TaOIHUIIaAMU.
Koncnexm o0oknaoda (pepepama), nexyuu, NPOYUTAHHOIO IpPU IOJATOTOBKE K CEMHUHApY.
JlomkeH oTpakaTb OCHOBHBIE WU 3aCIyIIaHHOTO cooOuieHus, OleHUBaeTCsl yMEHHE
«CBEPTHIBaHMS HHYOPMAIIHI C HCIIOJIH30BAaHHEM 0003HAUCHUH, CXEM, CHMBOJIOB.
12 | Teopueckoe YacTUYHO periaMeHTUPOBAHHOE 3aJJaHKe, UMEIOLIEe HECTAHIapTHOE PElIeHe U no3Bosisitomee | Tembl IPYIIIOBBIX u/unu
3a0anue JTUATHOCTHPOBATh IIMPOKUN CIEKTp OOmUX M TPOo(EeCcCHOHATBHBIX YMEHHH, CIOCOOHOCTH | WHIAWBHUIYaJIbHBIX TBOPYECKUX
CTyJEHTa MHTETPUPOBATh 3HAHUS PA3TUYHBIX 00JIacTell, apryMEeHTUPOBATh COOCTBEHHYIO TOUKY | 3afaHuil. TpeGoBaHHMs W MaKeThl
3peHHs, TBOPUECKH MOAXOJUTh K PEHICHUIO0 MOCTaBJIEHHBIX 3a7a4y. MOKeT BBINOIHATHCA B | OOPMIICHHS pe3ynbTaToOB
WHAWBUAYAILHOM TMOPSAKE WM TPYMION 00yYaromuxcsl. pabotel.  Kputepum  OlEHKH.
[[Ixana oneHnBaHuUs.
13 | IIpakmuueckue [TpakTHdeckoe 3aaHue - 3TO 3a/laHUe, C MMOMOIILI0 KOTOPBIX Y ydamuxcs dopMupyrores U | UHCTpYKIIMOHHBIE  KapThl s
3a0anus Pa3BUBAIOTCS MPABWIbHBIC MPAKTUYECKUE JACUCTBUS, UETKOE U SICHOE 3aJ]JaHue M0 KOHKPETHON | MpOBEIEHUS MPAKTUYECKOTO
MpeIMEeTHOM 005acTH, Tpedyrolee OJHO3HAYHO OMPEAENSIEMOr0 OTBETA WJIM BBINONHEHUS | 3aHATHUA.

OIPEJIETICHHOT O AITOPUTMA JIEHCTBHIA.




3.3 ®opMbI U METOIbI OLIEHUBAHUS

[IpenMeToM OLIEHKU Ciy’KaT yMeHus, 3Hanus, npeaycmorpennsie @I'OI'C CIIO no gucuuiuivae
OIILI.05 MarepuanoBeneHue, HarpaBieHHbIE Ha (popMuUpOBaHUE OOIIMX U TPO(PECCHOHATBHBIX KOMITETEHIIHH.
KoHTpob 1 o11eHKa OCBOCHUS yUeOHOW JTUCHMIUIMHBI IO pa3/iesiaM U TeMaM:

DneMeHT yueOHOoMI Tekymui KOHTPOJIb [IpomexxyTouHas arTecTanus
JUCHUTILINHBI
dopma KOHTPOJIA [IpoBepsiemble dopma KOHTPOJIA IIpoBepsiemble
11K,OK I1K,0K
Pasznea 1. TexHoJsiorusi MeTajioB
Tema 1.1. YerHblit onpoc OK1,0K2,0K4,
OCHOBBI [IpakTuueckoe 3aanue IIK1.1, I1K2.1,I1K2.2
Koncnekr
METALII0BENCHMUS CamMmocTosgTeabpHas 0
pabota
Tema 1.2. VYerneiii onpoc OK1,0K2,0K4,
OCHOBBI T€OpHH INpakTuueckoe 3aganue [IK1.1, I1K2.1,I1K2.2
Koncnekr
CILIaBOB CamocTosTenbHas padorta
Tema 1.3. VYerHelii onpoc OK1,0K2,0K4,
JKesnesoyriaepoaucrsie, INpakTuueckoe 3a1anue [IK1.1, I1K2.1,I1K2.2
Koncnekr

JIETUPOBAHHBIC
IIBECTHBIC CIIJIaBbI

CamocrosTelbHas pa60Ta

Tema 1.4. VeTHbIH onpoc OK1,0K2,0K4,
Crocoobl oﬁpaﬁoTKu IIpakTHueckoe 3agaHue IK1.1, TIK2.1,I1K2.2
CamocrosrenpHas pabota
METaJ1JIOB
Pasznes 2. DIeKTPOTEXHUYECKHE MATePHAJIbI
Tema 2.1 VeTHbIH onpoc OK1,0K2,0K4,
IIpoBOXHHKOBDIE, [IpakTrdeckoe 3a1aHue [K1.1, [TIK2.1,I1K2.2
Koncnekr
NOJIyIIPOBOIHHKOBBIE,

CamocrosTelbHas pa60Ta
AUIJIEKTPUHYECCKHUE U

MArHuMTHbIC MaTepHaJibl.

Pa3znes 3. JKMNIMPOBOYHbIC MATEPHAJIbI

Tema 3.1 VYcTHblii onpoc OK1,0K2,0K4,
Buabl TOmIMBa [IpakTuueckoe 3a1aHue IIK1.1, T1IK2.1,I1K2.2

Koncnekr
CmasouHble MaTePHAIBI |
aMOCTOATCIIbHasA pa60Ta




Pasnen 4. [lonumepHble MaTepUAJIbI

Tema 4.1

CTpoeHne U OCHOBHbIE

CBOMCTBA MOJIMMEPOB

VYcerHbll onpoc
[MpakTHyeckoe 3anaHue
Koncniekr
CamocrosTenpHas pabota

OK1,0K2,0K4,
IK1.1, TIK2.1,I1K2.2

Pazgea S. KoMno3unnoHHbIe MaTepHAIbI

Tema 5.1 VeTHbI# onpoc OK1,0K2,0K4,
Buabl u CBOiiCTBA ITpakTHyeckoe 3anaHue IIK1.1, IIK2.1,I1K2.2
Koncnekr
KOMHO3HIHOHHBIX CamocrosrensHas padbota
MaTepHuajioB

Pazgen 6. 3amuTHbBIEe MaTEepHUAJIbI

Tema 6.1 Buabl

3allIMTHBIX MaTE€pPUaJjaoB

VYceTHbIH onpoc
IIpakTuueckoe 3aaHue
Koncnekr
CamocrosTenbHas padborta

OK1,0K2,0K4,
IK1.1, TIK2.1,I1K2.2

JuddepenunpoBanHblii 3aueT

OK1,0K2,0K4,
[K1.1, IIK2.1,I11K2.2




4.3AJIAHUSI 1JIsI OIEHKHA OCBOEHUSA YUYEBHOM JJUCHUTLITAHBI

4.1 TunoBble 3aJaHUA VISl TEKYIIET0 KOHTPOJISI
YCTHBIN OITPOC

1. Onucanue
YCTHBI ONpPOC TPOBOJUTCS C UEIbK0 KOHTPOJISI YCBOCHHBIX YMEHHU W 3HAHUW WU

MOCIICAYIOIIET0 aHaln3a TUIHYHBIX OIMMOOK W 3aTPYAHEHHH OOYy4Jalomuxcs B KOHIIE H3YYCHHS
paziena/TeMsl.

Ha npoBenenue onpoca orBoautcs 10 MUHyT.

HpI/I pa60Te O6Y‘IZHOH1HI>1C5I MOXKCT UCII0JIBb30BaTh CJICAYIOIINC HCTOYHUKU:

1.

Bounapenko, I'. . MarepuanoBenenue : yueOHUK st cpearero npodeccuonansHoro oopazosanus / I, T
bonnapenko, T. A. Kabanora, B. B. Pei6anko ; mon pegakuumeii I'. I'. Bongapenko. — 2-e uzn. — Mocksa :
WznparensctBo FOpaiit, 2023. — 329 ¢. — (IlpodeccuonansHoe odpazosanne). — ISBN 978-5-534-08682-
9. — Tekcr : onektpoHHbli // OOpazoBatenbHas tiarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512209

[TnomkuH, B. B. MarepuanoBenenue : yueOHUK i cpeaHero npodeccuoHanbHoro obpazosanus / B. B.
[Mnomkwa. — 3-e¢ wm3n., mepepadb. m gon. — Mocksa : M3marensctBo FOpaiit, 2023. — 408 c. —
(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-15697-3. — TekcT: 2JIeKTpPOHHBIH //
OopasosarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512210

2. Kputepuu olleHKH YCTHOT0, HHIMBUAYAJIbHOI'0 OMpPoca:

Ouemca «5» «OTJIMYHO» - CTYACHT IIOKA3bIBACT IIOJIHBIC U FJ'IY60KI/IG 3HaHUA IIPOIrpaMMHOIO

Marepuaia, JIOTHYHO M AapryMEHTHPOBAHO OTBEUACT Ha IIOCTABJICHHBIM BOIPOC, a TaKXKe
JIOTIOJTHUTEIbHBIE BOTIPOCHI, MOKA3bIBAET BHICOKHUU YPOBEHb TEOPETUUECKUX 3HAHUMH.

Ouenka «4» «XOpomio» - CTYACHT IIOKa3bIBaeT TJYOOKHE 3HAHMs MPOTPAMMHOIO0 Marepuala,
rpaMOTHO €ro M3JlaraeT, IOCTaTOYHO IOJHO OTBEYAET Ha MOCTABJICHHBIN BOINPOC U JIOMOJTHUTEIbHBIC
BOIIPOCHI, yMeJ0 (OpMYyJIHUPYET BBHIBOJBI. B TOXke BpeMs INpH OTBETE JOIMYCKAET HECYIIECTBEHHBIC
MOTPEITHOCTH.

Ouenka «3» «yJ10BJeTBOPHTEIbHO» - CTYJACHT IOKa3bIBACT JOCTATOYHBIC, HO HE IITyOOKHE 3HAHMS
MIPOrpaMMHOI'0 MaTepHaa; Py OTBETE HE JIOMYCKAET IPyOBIX ONTMOOK WIIM TPOTUBOPEUYHA, OJTHAKO B
GbopMynUpOBAaHUM OTBETA OTCYTCTBYET JOJDKHAs CBS3b MEXIY AaHaJIW30M, apryMEHTaluedl u
BBIBOZIaMU. J{JIs1 MOTy4eHHS IPABUIILHOTO OTBETA TPEOYETCs YTOUHSIIOIINE BOIIPOCHI.

Ouenka «2» «HeyIOBJIETBOPUTENbHO» - J[aH HEMOJHBI OTBET, MPEIACTABIAIONINN CcO0O0M
pa3pO3HEHHBIEC 3HAHUSI IO TEME BOIPOCA C CYIIECTBEHHBIMHU OIMOKAMHU.

TunoBble 3aganus AJsl TEKYLIEr0 KOHTPOJIS:
Pa3nen 1. TexHnosiorusi MeTajjioB
Tunoevie gonpocol 0151 NPoGeOeHUS YCIHO20 ONPoca
1. OcHoBHBIE GU3UYECCKHUE U TEXHOJIOTHICCKHUE CBOMCTBA METAJLIOB.
2. Metonapl aHaIM3a METAIIOB U TIOPSIIOK X BBIMTOJTHEHUS.
3.  OcHOBHBIE MEXaHUYECKHE CBOMCTBA METAJIJIOB.
Tunogvie 3a0anusa_0.14 npogedeHuss UHOUBUOYAIbHO20 ONPOCaA
1. IlepeuncauTh OCHOBHBIE MEXaHUYECKUE CBOMCTBA METAIIJIOB.
2.  TlosicHUTBH MOPSAOK UCIIBITAHUS HA IPOYHOCTD MPHU PACTIKEHUU.
3. IlepeuucnnTh OCHOBHBIE MEXAaHHMUYECKHE CBOMCTBA METAJIOB.
4,
5.

[1osiCHUTH MOPANOK UCHIBITAHUS HAa TBEPAOCTH IO MeTonaM bpunema u Pokseina.
[lepeunciuTe OCHOBHBIE MEXaHUUYECKUE CBOMCTBA METAIIJIIOB.

Tunogvie membl KOHCnEKmMa:

1. OcHOBBI METAIOBEIEHUS

2. OCHOBBI TEOPHUH CILJIABOB

3. Cmoco6bl 00pabOTKHU METAIITIOB
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4, )KI/II[KI/IC, IJIACTUYHBIC U TBEPABIC CMA30YHBIC MATCpHAJIbl. UX BHU]IHI, CBOMCTBA U IIPUMCHCHHC
Ha KXCJIIC3HOAOPOIKHOM TPAHCIIOPTE

MUCHMEHHBINA OITPOC

1. Onucanue

[IncbMEHHBINM ONPOC NPOBOAUTCSA C LENBbI0O KOHTPOJISI YCBOCHHBIX YMEHMM WM 3HAaHUUA U
NOCJEAYIOIIEr0 aHaldu3a THUIMYHBIX OIMIMOOK M 3aTPYJHEHUH OOydYaloIIMXCS B KOHIE H3y4EHUs
pasjiena/TeMbl.

Ha nposenenue onpoca orsoaurcs 20 MUHYT.

[Ipu pabGote oOyuaromuiics MOXKET UCIOJIb30BaTh CIENYIOIINE UCTOYHUKU: YueOHble NIaKamol
U cmeHowl

2. Kputepuu olleHKM MHECHbMEHHBIX 0TBETOB
5» «oTam4HO» - B paboTe /1aH MOJIHBINM, pa3BEPHYTHIM OTBET Ha MOCTABJIEHHbIE BONPOCHL. M3n0xkeHue
3HaHUH B NHCbMEHHOW (hopMe NOJHOE, CUCTEMHOE B COOTBETCTBUU C TpPEOOBaHUAMH Y4eOHOU
nporpamMmbl. 3HaHHE 00 OOBEKTE NEMOHCTpHUpYeTcsi Ha (OHE NMOHUMAaHMS €ro B CHUCTEME JIaHHOU
HayKd U MEKIUCLUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JUTEPATYPHBIM SI3BIKOM C MCIIOJIb30BaHUEM
Hay4YHOU TEPMUHOJIOTHUH.
«4» «xopomo» - B paboTe JaH MOJHBIM, Pa3BEpHYTHIII OTBET HA MOCTABJIECHHBIA BOIPOC, MOKA3aHO
YMEHHUE BBIJICIUTh CYUIECTBEHHBIE M HECYIIECTBEHHbIE NpH3HAKku. VMerommecs y oOywaromierocs
3HAHMSI COOTBETCTBYIOT MUHUMAJIbHOMY OOBEMY COJEpKaHUS MPEAMETHON MOATOTOBKHU. M3noxkeHue
3HAHUM B NHCbMEHHOW (popMe MOIHOE, CUCTEMHOE B COOTBETCTBUU C TpPEOOBaHUSIMH Yy4eOHOU
nporpaMMbl. Bo3MOKHBI HecylllecTBEHHblE OMIMOKM B (opMmynupoBKax. OTBET JOTMYEH, U3JI0KEH
JUTEPATYPHBIM SI3bIKOM C UCIIOJIb30BaHUEM HAyYHOU TEPMUHOJIOTHUH.
«3» «y[IOBJIETBOPUTEJIbHO» - JaH HEJOCTATOYHO IMOJHBIA M HEJOCTaTOYHO PA3BEPHYTHINA OTBET.
JlonymieHsl OMOKKM B PAaCKpbITUM MOHATUH, ynoTpeOneHnun TepMuHOB. OdopmiieHue Tpelyer
HONPABOK, KOPPEKIIUHU.
«2» «Hey/0BJEeTBOPUTEJIbHO» - JIaH HEMNOJHBIA OTBET, NMPEACTABISAIONIMNA COOON pa3poO3HEHHBIE
3HAHUS MO0 TeME BONPOCA C CYIIECTBEHHBIMHU OLIMOKaMH B onpejaenceHusX. M3noxkeHne HerpaMoTHO,
JIOYIIEHbl CYHIECTBEHHbIE OIIMOKU. OTCYTCTBYET HHTEpEC, CTpPEMJICHHE K J00pOCOBECTHOMY H
Ka4eCTBEHHOMY BBITIOJIHEHUIO YYEOHBIX 3aJJaHHH.

Tunoeswie 3a0anusa 0,1 npo6eoeHUs RUCLMEHHO20 ONPOCd:

1.TTo xakoMy IIpH3HAKY JENAT CIJIaBbI HA CTAJIA U YyTyHBI ?

2.HazoBuTe CTpYKTypHBIE COCTABISIONINE JKEJI€30YTIIEPOAUCTHIX CIIJIABOB.

3.Jlate kimaccuuKalUio CTaIed MO COACPKAHUIO YIiiepoja, XHUMHUYECKOMY COCTaBy, CIOCO0Y
PaCKHCIICHUS U Ha3HAYCHUIO.

4.1lepeuncnuTh OCHOBHBIE BUbI TEPMOOOPAOOTKHU CTAJIEH.

5.0mnucarh CTPYKTYpPy CEPHIX UYYTYHOB, UX MAPKUPOBKY U 001aCTh MPUMEHECHHUS.

6.0mnmcath CTPYKTYPY BBICOKOTIPOYHBIX YYT'YHOB, UX MAapKHPOBKY, TEXHOJIOTHIO TOJYYCHHUS H
007acTh MPUMEHEHHUS.

7.0nucath CTPYKTYpY KOBKHX YYT'yHOB, UX MapKHPOBKY, TEXHOJIOTHIO TIOJYYEHHUS W 00JIacTh
MIPUMEHEHHUS

TECTBI

1. Onucanue

TecTsl MPOBOASATCS C LENBIO KOHTPOJS YCBOSHHBIX YMEHUH, 3HAHUI U MOCIEAYIONIETO aHaIn3a
TUTTUYHBIX OMTMOOK (3aTpyIHEHUI) 00yUJaOMIUXCs B KOHIIE U3YUCHUS pa3/ieina/TeMBbl.

Bpemsi mpoBeneHHsT TECTHPOBAHMS ONPEACISIETCSl M3 pacdeTa — 3 MHH. Ha ofuH Bompoc. Ecmu
TECCTUPOBAHHUEC IMPOBOAUTCA IMPENOoAaBaTCJIiCM B KOMIBIOTCPHOM KJIacCe, TO IMPaBUIBHOCTE OTBETOB
MpOBEpsiETC TPH TIOMOIM KOMITbIOTEpa. ECIM TecTHpoBaHWE MNPOBOAMTCS B yueOHOW aymuropun 0e3
IPUBIICYCHUS] KOMITBIOTEPHON TEXHUKH, TO MPABUIBHOCTH OTBETOB TPOBEPSIETCSI MIPEMOAABATENEM C TOMOIIIBIO
«kiroueit». Eciu cTymeHThl paboTaroT ¢ TeCTaMH CaMOCTOSITEIBbHO, TO MPOBEPSITh MPABUIBHOCTH OTBETOB
MOYHO TOJIBKO TOCJIE TOTO, KaK BEIOPAHHBIN TeCT OyJIeT 3aM0JIHEH JI0 KOHIIA.

OCHOBHBIMU pPEXKUMaMU pa6OTI)I C TECTOBBIMU 3aJlaHUAMU ABIAOTCS I/IH(i)OpMaIII/IOHHBIe H ayJUTOPHEIC.
B mepBoM ciydae cTyIeHTHI, Oiarogapsi mporpaMMHOMY OOECIIEUCHHIO, CMOT'YT CaMU PEryaupoBath (GOPMBbI
paboTeI ¢ Tectamu. Bo BTOpPOM cityuae Bo3pacTaeT posib MPErnoAaBaTelis B MPOBEICHUH TECTHPOBAHUSL.

Ha Beimonnenue tecta orBoautcst 20 MUHYT.
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2. Kpurepuu oneHku

Ounenka KoJsim4yecTBO BEpHBIX 0TBETOB
«5» - OTIIUYHO Brimonneno 91-100 % 3amanuin
«4» - xopo1uio Brimonaeno 76-90% 3aganui
«3» - YIOBIETBOPUTEIBHO Brimonaeno 61-75 % 3ananmii
«2» - HEYJOBJICTBOPUTEIHLHO Brimonaeno ne 6onee 60% 3amanuii

3.1IpumepHbIe TECTOBbIE BONPOCHI/ 3aJaHMsI
OcHOBHbIE CBe/IEeHUS] 0 MeTALJIaX U CIJIaBax
TecToBble 3aJaHUsI HA 10TOJHEHHE.
1.1.1 Haumensmuii 00beM MeTallIa, XapakTepU3YIOIUH KPUCTAIUTMYECKOE CTPOSHUE BCEro 00beMa, Ha3bIBACTCS
sYEHKa.

(Omanon. xpucmaniuyeckas)

1.1.1 TBepapie Tena, aTOMbI U MOJIEKYJIBI KOTOPBIX 00Pa3ylOT YIOPSAOYEHHYIO CTPYKTYPY (KPUCTAILITUYECKYIO
peLIeTKy) — 3TO

(Omanon. xpucmainivi)

1.1.1 TBepaple Tena, HE UMEIOUIME KPUCTATUIMYECKON PEIIETKH, HAa3bIBAIOTCS

(Omanon: amopghuvie, amoppuvimu)

1.1.1 TBepasbie Tena, aTOMBI KOTOPBIX PACIIOJIIOAKEHBI B CTPOTO OMPEICICHHOM MOPSIKE, C OMPEICTICHHOM
FeOMETPUUECKON 3aKOHOMEPHOCTHIO, Ha3bIBAIOTCA

(Omanon: kpucmaniuyeckue, KPUCMALIULECKUMU)

1.1.1 TBepapie Tena, aTOMbl KOTOPBIX PACHOJIOKEHBI XAOTUYHO, HAa3bIBAIOTCS

(Omanon: amopghuvie, amoppuvimu)

1.1.1 CymectBoBaHuE OJJHOTO METAIa B Pa3IMYHBIX KpUCTANIMYecKuX (popmax (MOAMPUKALIUAX) IPU Pa3HBIX
TeMIeparypax - 3To .

(Omanon: nonumopghusm, arromponus)

1.1.1 CuHOHUM ci0Ba aJUIOTPONUS -

(Omanon. norumopgusm)

1.1.1 IIpouecc nmepexoaa MeTasia U3 OJHOTO KPUCTAJUIMUECKOTO CTPOCHHUSI B IPYTOe - 3TO
IpeBpallCHUE.

(Omanon: nonumopgmnoe, arromponuveckoe, ariiomponuyecKoe)

1.1.1 IIpouecc UCKYCCTBEHHOTO PEryIHpOoBaHuUs ITpadUTOBBIX BKIIOUYEHUN B KUJAKOM YyTyHE ITyT€M BBEJICHUS
CHEIHMANIbHBIX JIEMEHTOB - 3TO

(Omanon.: moouguyuposanue)

1.1.1. Kpucramn gpeBoBUIHON (POPMBI — 3TO

(Omanon: oenopum)

1.1.3 Temnepatypa, Ipu KOTOPOH MeTall MEPEXOAUT U3 TBEPAOIO COCTOSTHUS B KHUAKOE — 3TO TeMIepaTypa

(Omanon: niasnenus)

1.1.3 CriocoOHOCTH MaTepHalia rnepeaaBaTh 4Yepe3 CBOIO TOJIIUHY TETUIOBOM MOTOK, BO3HUKAIOIIHI BCJIEICTBHE
Pa3HOCTH TeMIepaTyp Ha MPOTUBOIOJIOKHBIX MTOBEPXHOCTSIX — 3TO

(Omanon: menionpo8oOHOCMb)

1.1.3 CnocoOHOCTh METAJJIOB U CIIJIAaBOB MPOBOJUTH AJIEKTPUUECKHUM TOK MOJI AEHCTBUEM BHEIITHETO
ANEKTPUYECKOTO MO — 3TO

(Omanon: anekmponpoeooHocmy)

1.1.3 CBolicTBO METaNIOB HAMAarHUYMBATHCS WM MPUTATHBATHCS MATHUTOM — 3TO

(Omanown.: macHumunocms)

1.1.3 MeTaisl ¢ SIpKO BbIpaK€HHBIMA MAarHUTHBIMU CBOMCTBAMU Ha3bIBAIOTCS

(Omanon: gpeppomacnumnvimu, peppomacnummsle, heppomazHemuxiu)

1.1.4 cioco6HOCTh MaTepHalia CONPOTUBIATHCS BHEAPEHHIO B €T0 CIIOU APYroro dosee TBEpAOro Marepuaia —
3TO .

(Omanon: meepoocms)

1.1.4. CnocoGHOCTh MaTepUaJIOB K MEUIEHHON U HEMPEPBIBHOM IIIACTHYECKOM JeopMaliuyl pH JeicTBUN
NOCTOSIHHOM Harpy3KH WIHM HaNpsHKeHUs — 3TO

(Omanon. nonzyuecms)

1.1.4 VI3aMeHeHne MeXaHUYECKUX U (PU3UIECKUX CBOMCTB MaTepHasia Mo IeHCTBUEM ITUKIUICCKU
U3MEHSIOIINXCS BO BpEMEHH HAPsDKEHUH U JeopManuii — 3To

(Omanon: ycmanocmu)

1.1.4 CpolicTBO MaTepHasia IPOTUBOCTOATH YCTAIOCTH — 3TO

(Omanon. eviHocausocms)
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TecToBbIe 32 1aHUA HA BHIOOP MPABUIBHOTO OTBETA.
1.1.1 CuHOHUM cTIOBa AJJIOTPOIIHS ...
a) aHU30TPOITHUS
0) u3oTponus
B) MOJIUMOPHU3M
') MOIU(DHUITMPOBAHHE
(Omanomn: 8)
1.1.1 Bug xumMuueckoii CBsI3U B CIUIABAX ...
a) BOJIOpOJIHAs
0) noHHas
B) KOBaJICHTHAs
') MeTaJJIn4yecKas
(Omanon: 2)
1.1.1 Pa3mep 3epHa pu YBEIMYEHUN CKOPOCTH OXJIAXKIACHUS ...
a) yBEIMYMBAETCS
0) yMeHbIIaeTcs
B) HE U3MEHSIETCA
(Omanon. 6)
1.1.1 Kpucramnuyeckas pemerka Meau, cepedpa, alfOMUHUA ...
a) O0BEeMHO-TICHTPUPOBAHHAS KyOHYeCcKast
0) ['paneneHTprupoBaHHas Kyouueckas
B) ['ekcaroHnasnabpHas MIIOTHOYIIAKOBaHHAS
(Omanon: 6)
1.1.3 DneKTponpoBOAHOCTH METAUIOB C YBEIUYCHUEM TEMIIEPATYPHI ...
a) yBeIMYMBAETCS
0) ocraeTcst 6e3 U3MEHEHUI
B) YMEHbLIaeTCA
(Omanomn: 8)
1.1.3 DaexTpuuecKoe COMPOTUBICHHE METAIIOB C YBEIMUEHUEM TEMIIEPATYPHI ...
a) yBeIMYMBAETCS
0) ocTaetcst 6e3 U3MEHEHUS
B) YMEHbLIaeTCA
(Omanon: a)
1.1.3 I'pymmna MeTaiioB UMEET SIPKO BhIpa)KEHHbIE MATHUTHHIE CBOWCTBA ...
a) HUKEJlb, KOOAJIbT, KEJe30
0) HUKEJb, ATFOMUHUN, XPOM
B) JKeJIe30, TUTaH, XPOM
T') HUKEIlb, )KeTe30, aTFOMUHUN
1) KOOanbT, MapraHell, Xeje30
(Omanon. a)
1.1.3 MarHuTHbI€ CBOMCTBA METAJJIOB C YBEJTMUYEHUEM TEMIEPATYPHI ...
a) YMEHBIIAI0TCS
0) ocrarotcst 03 U3MEHEHHS
B) YBEJIUYMBAIOTCS
(Omanon: a)
1.1.4 XapaktepucTika MaTepuania, o KOTOpOil OIEHUBAIOT €r0 COMPOTUBIEHUE XPYITKOMY Pa3pyLUIEHUIO — 3TO
a) TBEPAOCTh
0) MPOYHOCTH
B) yJapHas BA3KOCTb
I') yCTaJIOCTh
(Omanomn: 8)
1.1.5 K xumMu4eckoi KOppo3uu OTHOCHUTCH ...
a) razoBasi
0) Koppo3us OJIYKIAIOITUM TOKOM
B) MOJBOIHAS
T') MOJ3eMHas
(Omanon: a)
1.1.5 MecTHblil TUIT KOPPOZHUOHHBIX PA3PYIICHHH ...
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(Omanomn.: 6)

TecToBbIE 3aJaHUS HA BLIﬁOp HECKOJbKHUX NMPaBUWJIBHBLIX OTBETOB.

1.1.3 ®dusnyeckre cBOKWCTBA METAIIIOB!
a) )KapOCTOMKOCTh

0) KOBKOCTb

B) KHCJIOTOCTOMKOCTD

T') TeIUIONPOBOAHOCTh

1) TIOJI3YYECTh

€) IJIOTHOCTh

(Omanomn: e, e)

1.1.4 MexaHnueckre CBOMCTBA METAJJIOB:
a) MarHUTHOCTD

0) ycTanocTb

B) yJapHasi BA3KOCTb

T') 3JIEKTPOIPOBOAHOCTh

1) CBapUBAaEMOCTh

(Omanomn: 6, 8)

1.1.4 TBepaocTh MaTepUasoB 1o MeToy PokBesu1a onpeaessoT ¢ IOMOUIBIO:

a) CTAJILHOTO IIapHKa
0) cTanbHON MTUPAMUIbI
') aIMa3HOM MUPAMHU/IBI
1) aIMa3HOTO KOHYyCa
(Omanon: a, )

TecToBbIE 3aIaHUS HA COOTBETCTBHE

1.1.1 YcraHoBHUTE COOTBETCTBUE

Tun KpuCTaNIMYECKON PEIIETKU:

HaunmenoBanue metasia:

U 1
\\q\\ : // N
PR

Y

1/

1 2

a) OepuiuHiA
0) Bostb(ppam
B) Maruui

') MEllb

1) IHHK

(Omanon: 1-6, 2-2)
1.1.4 YcTaHOBUTE COOTBETCTBHUE:

Merton OIIPEACIICHUA MEXAaHNYCCKOI'O CBOICTBA:

Mexanunueckne cBONUCTBA:

Ha PacTsHKCHUE
MasTHUKOBBIM KOIIPOM
o Pokseiny

a) yJapHas BSI3KOCTb
0) ynpyroctb
B) IPOYHOCTh
T') TBEpAOCTb
1) YCTaJIO0CTh

(Omanon: 1 —6,2—a, 3—2)
1.1.4 YcTaHOBUTE COOTBETCTBUE:

Merop onpenenenns TBEPIOCTH CBOMCTBA:

[IpucnocoOnenue 11t onpeaeneHns TBEPAOCTH:

bpunenns
Buxkkepca
Poksemna

a) aJlMa3zHas nupamuia
0) anMa3HbIA KOHYC

B) CTaJIbHOM IIApUK

I') CTAJIbHON KOHYC

(Omanon: 1 —6,2—a, 3—06)
1.1.4 YcTaHoBUTE COOTBETCTBUE:

CBoiicTBa METAILJIOB:

Envnaune: uamepenus:

MJIOTHOCTh
MIPOYHOCTh
yaapHas BSI3KOCTb

a) kr/m?
6)°C

B) K

r) Mna
n) ox/m?

(Omanon: 1 —a, 2—2,3-0)
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Kene3zoyriaepoaucrbie CILUIaBbI
TecToBbIe 32 1aHUA HA BHIOOP MPABUIBHOTO OTBETA.

1.2.1 Mexanuueckasi cMech eppHuTa U IEMEHTHTA Ha3bIBACTCH ...
a) ayCTEHUT

0) nenedypur

B) IIEPJIUT

r) eppur

(Omanomn: 8)

1.2.1 TBepasiii pacTBOp yriepoaa B Fea - a1o ...

a) AyCTEHUT

0) nenedypur

B) IIEPJIUT

r) Geppur

(Omanon: 2)

1.2.2 IIpoAyKT mosy4yeHHs] JOMEHHOM T€YH ...

a) KOKC

0) mrocher

B) CTaJlb

I) 9yryH

1) CKpan

(Omanon: 2)

1.2.2 TlocnenoBaTenbHOCTh BO3PACTAHUS IIPOYHOCTU YYT'YHOB ...
a) CepbIii, BEBICOKOIIPOYHBIN, KOBKUH

0) KOBKHIA, BBICOKOITPOYHBIH, CephIit

B) BBICOKOIIPOYHBII, KOBKUH, CEPBIN

T') CephIil, KOBKH, BBICOKOITPOYHBIH

(Omanon: 2)

1.2.2 ®opma rpadUTOBBIX BKIIOUYEHUN B MOJIU(DUIIIPOBAHHOM YYTYHE ...
a) TIacTUHYaTas

0) XJI0TbEeBUIHAS

B) IIAPOBHTHAS

(Omanon: 8)

1.2.5 Yraepoaucras ctajib 0ObIKHOBEHHOI'O KauecTBa ...
a) A20

6) Ct6

B) Y8A

r) 25I"2C

n) 20T

(Omanon: 6)

1.2.5 KauecTBeHHas yraepoaucTas CTaib ...

a) 40T

6) A40T"

B) 08X17H15M3TA

r) YI2A

1) Cr3

(Omanon. a)

1.2.6 TerocToMKOCTh OBICTPOPEKYIIMX cTanel cocTapiseT ... C
a) 200 - 300

6) 400 - 500

B) 500 - 600

r) 600 - 700

(Omanon: 2)

1.2.5 CpenneyraepoaucTtas cTaib COAECPXKUT yriaepoaa ... %

a) 0,02 -0,25
6)0,25-0,3
B) 0,3-0,5
r) 0,5-0,65
1) 0.3-0,65
e)0,7-0,8
(Omanon. o)

1.2.6 CymmapHoe cofepxaHHe JETUPYIOLIUX 3JIEMEHTOB B CPETHEIETUPOBAHHBIX CTANIAX ...

%
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) 05-15

0)1,5-25
r)2,5-10
1) 6onee 10

(Omanon: 2)
1.2.6 Mapka U3HOCOCTOMKOM CTaJu. ..
a) 45X17T'13H310
6) P95
B) 110I'13JI
r) 12X8BD
(Omanomn: 8)
1.2.6 Conepxanue yriepona B ctau 08X18H10T okoro ... %
a) 8%
0) 0,8%
B) 0,08%
r) 0,008
(Omanomn: 8)
1.2.6 lnana3oH Temneparypsl riaBjieHus crauei ... ~ C
a) 727 - 900
6) 900 — 1000
B) 1400 — 1600
r) 1600 — 1700
(Omanon: 8)
TecToBble 3aJaHNs HA BHIOOP HECKOJIbKHX MPABWIBHBIX OTBETOB.
1.2.6 Mapka HU3KOYTJIEpOAUCTON CTaJIH:
a) 20T
0) A40
B) Y7
r) Crl
n) XBI'
(Omanown: a, 2)
1.2.6 Mapka BbICOKOJIETUPOBaHHOMU CTaJIU:
a) 12X2H4A
0) 35XI2
B) X12M
r) P14D4
) XCBI'
(Omanon: 8, 2)
1.2.6 Mapka HHCTpYMEHTAJILHOH CTAJIN:
a) Cr3
6) P9
B) 12X8BD
r) XCBI'
) A20
e) Y10
(Omanomn: 6, 2, e)
TecToBble 3aJaHUsI HA 10TIOJTHEHHeE.
1.2.1 I'paduyeckoe n300pakeHne 3aBUCUMOCTH TeMIiepatyp $a3oBbIX MPEBPAIICHUN B CTJIaBaX OT UX COCTaBa,
Ha3bIBACTCS COCTOSIHUSI.
(Omanon: ouacpamma)
1.2.1 Temneparypa, Ipu KOTOPOH MPOUCXOAT (pa30Bble M3MEHEHUS B CIJIaBaX, Ha3bIBACTCS
(Omanon: Kpumuueckas, KpUmMu4eckoii)
1.2.1 TBepaslit pacTBOp yriaepoaa B Fe, - 3To
(Omanon: peppum)
1.2.1 TBepuelit pacTBOp yraepozaa B Fe, - ato
(Omanon.: aycmenum,)
1.2.1 Mexanudeckas cmech (heppuTa U lieMeHTHTa, coaepskaas 0,83% yriepoga — 3to
(Omanon: nepaum)
1.2.1 Xumuueckoe coequnenue Fes C, comepxkamee 6,67% yriepona — 3To
(Omanon.: yemenmum)
1.2.1 MexaHndeckas cMecb ayCTEHUTa M LIEMEHTUTA — 3TO
(Omanon: nededypum)
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1.2.3 Arperar aJis BbIIUIaBKH YyT'yHa — 3TO
(Omanon: oomenras)

11CYb.

1.2.4 Cnnas xenesa ¢ yraepoaoM, rae yriepoaa menbine 2,14 % - sto

(Omanon: cmans)

1.2.5 Conassel, comepskamue >xene3o, yriaepon a0 2.14% u HeOONbIIoe KOJIMYECTBO MPUMECEH KpEeMHUS.

Mapranna, gochopa u cepbl, Ha3BIBACTCS
(Omanon. yenepooucmast)

cTallb

TecToBbIE 3aJaHUS HA COOTBETCTBHE

1.2.1 YcTaHOBHUTE COOTBETCTBUE:

HanmeHnoBanue CTpyKTYpHOH COCTaBIISIOIIEH: Coneprkanue yriepoja:
a) 0.02%
1. uemeHTHT 0) 2.14%
2. neneOyput B) 0.83%
3. mepaut r)4.3%
n) 6.67%

(Omanon: 1 —0,2—2,3—8)
1.2.1 YcraHoBHATE COOTBETCTBUE:

HanmenoBaHue CTpyKTYpHOM COCTaBIISAIOIICH:

Tum crasa:

1. aycreHur
2. TepauT

3. deppur

a) cMech GeppuTa U IEMEHTHTA

0) cMech ayCTEHUTA U IEMEHTUTA
B) TBEPJIbII pacTBOp Keje3a

T') TBEPIbIH pacTBOP Kele3a

1) XuMu4eckoe coeauHenne Fesz C

(Omanon: 1 —e,2—a, 3—8)
1.2.5 YcraHoBUTE COOTBETCTBUE:

HammeHOBaHME CTaJIH 110 COJICPKAHUIO B HEH yriiepoja: Mapka cranu:
1. Hu3Koyrnepoaucras cTaib a) Y13
2. CpeaHeyriepoAucTas CTalb 0) A20
B) 45T
r) YI1A
n) 75

(Omanon: 1 -6, 2-8;)
1.2.5. YcTaHOBUTE COOTBETCTBUE:

HaumeHoBaHue cTtanu 1o cOACPIKAaHUIO B HeH yriepoaa:

Mapka cranu:

1. Huskoyriepoaucras cTaib
2. BBICOKOYTJIEPOJUCTAs CTANIb

a) 503
0) 15kn
B) V13
r) A45

(Omanon: 1 —6, 2—8,)
1.2.6 YcTaHOBUTE COOTBETCTBHUE:

YcnoBHOE 0003HAUCHHE JISTUPYIOIIETO DJIEMEHTA:

Jlerupyronmii 3J€MEHT:
1. mapranen a) A
2. MoymbaeH o)r
3. Mmenmpb B) 1
r M
x) I

(Omanon: 1 —6, 2—2, 3—8)
1.2.6 YcraHOBHUTE COOTBETCTBUE:

HanmenoBaHue cranu:

Mapka cranu:

HU3KOJICTUPOBAHHAS CTANTh
CpeIHeNIerupoBaHHas CTallb

a) 40XC
6) X12M
B) 15X13
r) 12XH3A
) A40T

(Omanon: 1 —a; 2—2)
1.2.6 YcTaHOBHUTE COOTBETCTBUE:

| Mapka crami:

‘ HanMeHOBaHME CTAJN:
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Y7A a) Yriepoaucrasi KOHCTPYKIIMOHHAsl KAUECTBEHHAsI CTajlb

P18 0) Yriepoaucras HHCTpYMEHTAJIbHAS CTallb

A20 B) YTIiepoaucTasi BBICOKOKa4eCTBEHHAs! MHCTPYMEHTAJIbHASI CTalb
r) ABTOMaTHas CTaJlb

1) JlernupoBaHHasi KOHCTPYKI[HOHHAS CTaJIb

e) beicTpopekyias cTajib

(Omanon: 1 —6,2—e¢, 3—2)

TecToBble 32JaHNS HA YCTAHOBJIeHHE NPABUJIbHOI MOC/I1€10BATEILHOCTH.
1.2.1 IlocnenoBarenbHOCTD NpeBpalnieHuit B cruiaBe Fe—Fesc, rae ¢ = 1,8%, npu oxnaxaeHuu:
1. oOpa3oBaHue 3epeH ayCTEHUTA B )KUAKOCTH
2. TpeBpalleHUe ayCTEHUTA B EPIIUT
3. o0pazoBaHNe MEXaHUYECKOI CMECH ayCTEHUTA U IIEMEHTHTA BTOPHYHOTO
(Omanon: 1, 3, 2)
1.2.3 TlocneaoBaTenbHOCTh 3TANOB JOMEHHOIO Mpollecca:
1. HayrnepoxuBaHue xenes3a
2. BOCCTAHOBJICHUS JKE€JI€3a U3 €ro OKUCIIOB U MPEBPAIICHUE €T0 B UyTYH
3. o0pa3zoBaHME IIJIAKOB U3 ITyCTOH MOPOIBI
(Omanon: 2, 1, 3)
1.2.1 TlocnenoBaTenbHOCTh BO3pAcTaHUs TBEPAOCTU CTPYKTYPHBIX COCTABIISIONIMX JKEJIE30yTIIEPOAUCTBIX
CILJIABOB ...
1. nepaut
2. dhepput
3. ayCTEeHUT
4, 11eMEHTHUT
5. neneGypur
(Omanon: 2, 3, 1, 5, 4)
1.2.1 TlocnenoBaTenbHOCTh BO3PACTAHUS COAEPIKAHUS YIIIepo/ia B CTPYKTYPHBIX COCTABIISIOIINX
KENE30yTIAEPOTUCTHIX CIUIABOB ...
1. nepaut
2. dhepput
3. ayCTEeHUT
4, 11eMEHTHUT
5. neneGypur
(Omanon: 2, 1, 3, 5.4)
1.2.2 TlocnenoBaTenbHOCTh BO3PACTaHUS IPOYHOCTH YYTYHOB ...
1. xoBKuUH
2. cepblit
3. BBICOKOITPOYHBI
(Omanon: 2, 1, 3)
Tepmuyeckasi 00padoTka cTaJIM U YyTyHa
TecToBble 3aJaHUs HA BHIOOP MPABUJILHOIO OTBETA.
1.3.2 Ha3HavyeHune oTKura rnepBoro pojia COCTOUT B MOBBIIICHUH ...
a) yIpyrocTH
0) MIaCTUYHOCTH
B) TBEpJOCTHU
I') IPOYHOCTHU
(Omanon: 6)
1.3.2 CtpykTypa 3aKajJleHHOH CTallu MOCJe CPETHErO OTIYCKA ...
a) MepJuT
0) MapTEeHCHUT OTITyCKa
B) copOUT
') TPOOCTUT
(Omanon: 2)
TecToBble 3aJaHNS HA BLIOOP HECKOJIbKHX MPABUJIBHBIX OTBETOB.

1.3.2 Buasl TepMuyueckoit 00paboTKH cTaju:
a) a30TUPOBaHUE

0) muddy3noHHAsS METAITU3ALUS

B) 3aKajKa

T') HUTPOIIEMEHTAITUS

1) OTITYCK



(Omanomn: 6, 0)
1.3.3 Busl XUMHUKO-TEpPMHYECKONH 00pabOTKe CTaIH:
a) a30TUPOBAHHE
0) OTKUT IEPBOTO PoJIa
B) OTIIyCK
I') LIEeMEHTaIus
1) 3aKaJiKa
(Omanown: a, 2)
1.3.2 OcHOBHBIE HaA3HAUYEHHUS TOBEPXHOCTHOM 3aKaJIKH - 3TO [OBBILLICHUE!
a) TBEPJIOCTH
0) CONPOTHUBIICHUS OKUCIICHHUIO
B) HU3HOCOCTOMKOCTHU
T) mpejena BBIHOCIUBOCTH
1) YCTOMYMBOCTHU K ra30BOM KOppO3uu
(Omanown: a, 8, 2)
1.3.3 Mapku criiaBoB MOJIBEPraronyecs [EMEHTAIUN:
a) 38XMIOA
0) 45X14
B) 20X
r) 18XIT'T
n) 10
e) 20
(Omanomn: 6, 2, 0, e)
TecToBble 32/1aHUS HA J0NOJHEHHE.

1.3.2 TexHOJNIOTMYECKUH TIPOIIECC OOPAOOTKHU M3/ICIHI U3 METAJJIOB ITyTEM HAarpeBa ¥ OXJIAXKICHHS C IICITbI0
U3MEHECHHS UX CTPYKTYPbI U CBOWCTB, Ha3bIBACTCS o0paboTka.

(Omanon.: mepmuuecxasi)

1.3.3 IIpouecc HachlIEeHUs TOBEPXHOCTHOT'O CJIOSI I€TAJIN YIIIEPOIOM — 3TO

(Omanon: yemenmayus)

1.3.3 TIpouecc nuddy3MOHHOTO HACKIIEHHSI TOBEPXHOCTHOTO CJIOs JIeTaIel Ha HEOOBIIYIO TITyOHHY
pa3IMYHBIMU 3JI€MEHTaMH NIPU HArpeBaHUHU — ATO 00paboTKa CTajm.

(Omanown.: xumuko-mepmuyeckas)

TecToBbIC 32IaHUA HA COOTBETCTBUE
1.3.2 YcTaHOBUTE COOTBETCTBUE:

Bup ornycka: Temneparypa npoTekaHus:
HU3KUN a) 700 — 650
CpenHHi 6) 600 — 650
BBICOKHIA B) 500 — 600
r) 350 — 450
) 150 — 200

(Omanon: 1 —0,2—2,3-8)

1.3.3 YcTaHOBUTE COOTBETCTBUE:

Bun oOpaboTku: Crnioco6 06paboTku:
TepMHueckas 00paboTka a) HopMaJIu3anus
XUMHUKO-TepMHUecKasi 00paboTka 0) KOBKa

B) yJIydllleHHE
I') a30TUPOBaHUE

(Omanon: 1 —a, 2—2)
TecToBbIe 3aJaHNS HA YCTAHOBJIEHHE PABUJIbHOI MOC/I€10BATEILHOCTH.

1.3.3 ITocnenoBaTenbHOCT IPOLIECCA A30TUPOBAHUS:
1. mexanudeckas oOpaboTKa JAeTayen

2. 3alllUTa YYaCTKOB, HE MOAJIEKAIINX a30THPOBAHUIO
3. a30TUpOBaHHE

4. 3aKaika 1 BBICOKHH OTIIyCK

5. OKOHUaTeNbHOE NITH(OBaHHE

(Omanon: 4; 1; 2; 3, 5)
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LIBeTHBIE METAJLIBI U CIJIABBI
TecToBbIe 32 1aHUA HA BHIOOP OTBETA.
1.4.1 JlatyHb — 3TO CILJIaB MEIU C ...
a) OJIOBOM
0) IMHKOM
B) Maprasiem
I') KpeMHUEM

(Omanon. 6)

1.4.1 Conepxanue nunka B narynu mapku — JIKC80-3-3 ...%
a) 80

0) 20

r) 17

n) 12

(Omanon: o)

1.4.1 IIponieHTHOE conepkaHre MEIM B TOMITIaKax...%
a) 90 - 97

0) 80 -85

B) 70 — 75

r) 60 — 65

(Omanon: a)
1.4.2 DnexTponpOBOAHOCTh AJIFOMUHMSI C IOBBILIEHUEM COJIEPIKAHUS IPUMECEH ...
a) yBEIMYMBACTCS
0) ocraeTcst 6e3 U3MECHEHUS
B) YMEHbUIaeTCA
(Omanomn: 8)
1.4.3 TBepaocTh BONIb(PPaMOBBIX TBEP/IbIX CIUIABOB C MOBBIIIEHHEM KapOHUI0B Bolib(pama ...
a) yMeHbIIIaeTcs
0) octaeTcst 6€3 U3MEHEHUS
B) YBEJIUYMBAETCA
(Omanon: 8)
TecToBbI€e 3aJaHUA HA BHIOOP HECKOJIbKHX MPABUJIbHBIX OTBETOB.

1.4.1 Mapku crienuanbHbIX JaTyHEH:
a) J196
0) JIK80-3
B) JI62
r) JIC59-1J1
(Omanomn: 6, 2)
1.4.2 Mapku aifoMUHUS BBICOKOM YUCTOTHI. ..
a) AS
0) A8
r) A85
1) A95
e) A999
(Omanown: o, e)

TecToBbIe 321aHUA HA 10TI0JIHEHHeE.
1.4.1 CninaB Menu ¢ IMHKOM — 3TO
(Omanoun: namyHv)
1.4.1 Jlatynu ¢ conepsxkanuem muHka ot 15% mo 20% - 310
(Omanown: nonymomnax)
1.4.2 CninaB Ha OCHOBE aJTIOMUHUI — KPEMHUH, copepkaiuil kpeMHus ot 5 10 13% - 3to
(Omanon: cunymun)
1.4.3 CrnaBel, U3TOTOBJICHHBIE METOJOM MOPOIIKOBON METAJUTYpPrUH U COCTOSAIINE U3 KapOUJ0B TYrOIUIaBKUX
metautoB (W, Ti, Ta), ¢ ko0anbTOBO# CBSI3bIO, HA3BIBAIOTCS CILJIABEL
(Omanown: meepovie)

TecToBbIC 321aHUA HA COOTBETCTBHE
1.4.1 YcraHOBHTE COOTBETCTBHE:

HasBaHue IBETHOTO CILIaBa: Mapka 1BETHOTO CIIIaBa:
JIOPATFOMAHUI a) AJI2
CUIIYMUH 6) JI96
JaTyHb B) 116
r) bpb2
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1.

2.

(Omanon: 1 —6,2—a, 3—06)
1.4.3 YcTaHOBUTE COOTBETCTBHUE:

HasBanue TBep0TO CILIaBa: Mapka TBepJI0TO CIIaBa:
BOJIL(PaMOKOOATBTOBBIE a) T5K10
TUTaHOBOJb(PPaMOKOOAIETOBEIE 6) TTK12

B) BK2

r) TT17K12

(Omanon: 1 —6, 2—a)
TecToBble 3aJaHHs HA YCTAHOBJIEHHE TPABUJILHOI 1MOC/I€10BATEIbLHOCTH.
1.4.3 IlocnenoBaTenbHOCTh BO3pACTAHUS TBEPIOCTH B CILIaBax:
1. BK4
2. BK25
3. BK10
4. BK15
5. BKS8
(Omanon: 2,4, 3,5, 1)
1.4.3 TlocneoBaTeNbHOCTh CHHKEHUS SJIEKTPOIIPOBOTHOCTH B MapKax aJFOMUHHUSL:
1. A99
2. A995
3. A85
4. A95
5. A999
(Omanon: 5, 2, 1, 4, 3)

TunosBble 3agaHus 1Jis1 padoThl M0 KAPTOYKAM Ha paboyem MecTe

O3HAaKOMHTHCSI C PA3TUYHBIMU BUJAMU MPEJCTABICHHBIX JIEKTPOU3O0JIIIMOHHBIX MaTepUaJIOB:
Ne n/n Ha3zsanue 31eKmpou3oiayuoHHbIX MAMEPUAI08
1 Cmronna

2 MukaneHTHas Oymara

3 [TonucTupon

Onucatb IIpCaACTABIICHHBIC MATCPHAJIbI II0 XUHMHUYCCKOMY COCTABY, CBOﬁCTBaM, CHOCO6y
IMOJYYCHHA M BO3MOKHOI'O IIPUMCHCHHA !

Ha3zeéanue mam epuania

XUMUYecKuil cocmae

Ceoiicmea

Cnocoo noayuenusn

Ilpumenenue

CAMOCTOSATEJIBHAS PABOTA

1. Onucanue

CamocrosTenbHast paboTa Mo JaHHOMY pa3jielly/TeMe BKII0YaeT paboTy M0 CaMOCTOSTEILHOMY
U3yUeHUI0 OOYJaIOUIMMHCA psAa BOIMPOCOB, BBIMIOJHEHHS JOMAITHUX 3aJaHUi, IOATOTOBKY K
1a00paTOPHO-TIPAKTUICCKUM 3aHITHSIM.

Ha camocrosiTensHOE M3ydeHHE TMPEACTABICHHBIX HIDKE BOMPOCOB W BHIMOTHEHUE 3aJaHUN
otBoauTCs 120 MUHYT.

Jliis popmupoBanus pe3ynbTaToB 00y4eHUsI HEOOXOAUMO cienyrolee o0opya0BaHUE:

OcHoBHas yueOHas IuTeparypa:

1.bonnapenxko, I'. I'. MarepuanoBenenne : y4eOHHK 11 cpeaHero npodeccrnoHanbHoro oopaszosanus / I, I'.

Bonpapenko, T. A. Kabanosa, B. B. Pribanko ; non penakuueii I'. I'. bonmapenko. — 2-e u3a. — Mocksa :
WznatenberBo FOpaiit, 2023. — 329 ¢. — (IIpodeccnonansroe oopazosanue). — ISBN 978-5-534-08682-9.
— Teker : onexrtponnslii //  OOpazoBarenbHas 1iarpopma  HOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/512209

2.ITnomkuH, B. B. Marepuanoseaenue : y4eOHUK IJis CpeHEro mpodeccuoHanbHOro oopazoBanus / B. B.
[TnomkuH. — 3-¢ u31., nepepad. u mon. — Mocksa : M3natenscTBo FOpaiit, 2020. — 408 c.
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3.Ilmomkun, B. B. MarepuanoBenenue : yueOHUK i cpeaHero npodeccuoHaibHoro oopazoanus / B. B.
[Mnomkun. — 3-e u3zd., mepepabd. u jmomn. — MockBa : M3pmatensctBo HOpaiit, 2023. — 408 c. —
(ITpodeccuonanvuoe obOpazoBanme). — ISBN  978-5-534-15697-3. — Tekct: d1IeKkTpoHHBIN //
OopasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512210

2. Kpurepuu OlleHKH CAMOCTOSATEILHOI padoThI
5» «0TAMYHO» - B caMOCTOATENbHON paboTe AaH MOJHBIN, pa3BEpPHYTHIM OTBET Ha MOCTABICHHBIE
Bonpocel. W3nokeHne 3HAHUN B NUCBMEHHOM (QopMe IOJHOE, CUCTEMHOE B COOTBETCTBUU C
TpeOoBaHUsIMHU Y4eOHOH MporpaMmbl. 3HaHHE 00 00BEKTE IEeMOHCTPHUpYETCs Ha (hOHE TOHUMAHHUS €ro
B CUCTEME JAHHON HAYKH U MEXIUCUUIIMHAPHBIX CBA3el. OTBET U3JI0KEH JTUTEPATYPHBIM SI3BIKOM C
UCII0JIb30BAHNEM HAyYHOU TEPMUHOJIOTHUHU.
«4» «X0pouIo» - B CAMOCTOSITENIbHON paboTe /1aH MOJHBINA, pa3BepHYTHIH OTBET HA MOCTABJICHHBIN
BOIIPOC, MOKA3aHO YMEHUE BBIJECIUTh CYIIECTBEHHbIE M HECYIECTBEHHbIE MpU3HAKU. MMmeromuecs y
oOydaromierocst 3HaHHS COOTBETCTBYIOT MHUHUMAJIbHOMY OO0BEMY COJEpKAHUS TPEIMETHOU
noJAroToBKH. M3nmokeHWe 3HaHUW B MHCBMEHHOW (opMe MOIHOE, CHCTEMHOE B COOTBETCTBHM C
TpeOoBaHUsMU yueOHOUM mporpaMmbl. BO3MOXKHBI HECYIIECTBEHHbIE OMIMOKH B (HOpPMYTUpPOBKAX.
OTBeT JIOrMYEeH, U3JI05KEH JIUTEPATYPHBIM SI3bIKOM C UCIIOJIb30BAaHUEM HAyYHOU TEPMUHOJIOTHH.
«3» «yAOBJIETBOPHUTEJbHO» - JaH HEAOCTATOYHO IIOJHBIA M HEIOCTATOYHO Pa3BEPHYTHIA OTBET.
JlonymieHsl OMMOKKA B PACKPBITUM MOHATHM, ynoTpeOieHuu TepMuHOB. OdopmieHue Tpedyer
IIONPABOK, KOPPEKIIUH.
«2» «HeyI0BJIETBOPUTEJIbHO» - JaH HEIOJIHBIA OTBET, MPEACTaBIAIOIIUNA CO00M pa3po3HEHHbIE
3HAHMS 110 TEME BOIIPOCA C CYLIECTBEHHBIMH OIIMOKaMH B ompeneneHusX. M3noxxeHnue HerpaMoTHO,
BO3MOXXHBI CYIIECTBEHHbIE OIMOKU. OTCYTCTBYET HMHTEpEC, CTpEMJIEHHE K J00pOCOBECTHOMY U
KayeCTBEHHOMY BBITIOJIHEHHUIO YU€OHBIX 3aJJaHUM.

3. IlpumepHbIe 3aIaHUA JJIA CAMOCTOSATEIbHONH PadoThI
BrlmoniHeHre JOKIIaI0B C MPE3CHTAUIMH, CO3/JaHUE TECTOBBIX 3a/IaHUM U OJIOK-CXEM

IlepeyeHb caMoOCTOSATEIBHBIX PAdOT:

CP 1.IMoaroroButh cooOmieHre Ha TeMy: «OCHOBHBIE XapaKTEPUCTHKU DIICKTPOTEXHUUYECKUX
MaTepHuaioBy

CP 2.BpINOIHUTE MPE3EHTALUIO 110 TEME: « DIEKTPOU3OJISILITUOHHBIE MATEPUAIIBI»

CP 3. BemmoanuTts pedepat Ha Temy: «CIOUCThIE TUCTOBBIC MATEPHAIIBI

CP 4. TloaroroBuTh COOOIIEHNE TIO OAHON U3 TeM: «MeTtamibl», «[IpOBOJHUKOBBIE MaTEpUAITBI
CP 5. Beinoanuth npe3eHTanuio no teme: «I [poBoOJHUKOBBIE U3IETIHS .

CP 6. Paccunrars cedyeHue NpoBoja Mo 3aJaHHbIM IIapamMeTpam

CP 7. Peuienue 3agau no teMe: «MapKkupoBKa IPOBOIOB»

CP 8. BoinoaHuTh npe3enTaiuio mno teme: «[lonynpoBoaHHUKOBbIE MaTepUATIBI »

CP 9. [loaroroButh cooOIIeHUE MO TeMe: « MarHUTHBIE MaTEPUAIBI

CP 10.BbInoIHUTE TPE3EHTALMIO TT0 TeMe: «DeppUTh»

CP 11. [ToarotoButh coobuieHne Ha oany u3 TeM: «llpumnony, «Dmocey, «Kiaen»

4. IlpumepHbIe GOPMBI OTYETHOCTH PE3YJIbTATOB CAMOCTOATEIbHON PadoThI
BricTynuienue ¢ 10KI1aaoM U Ipe3eHTauuen
Cosznmanue u myonmMKaius TecTa Ha caite https://onlinetestpad.com/
[IpoBepka NMpaBHIBHOCTH OJIOK-CXEMBI

KOHTPOJIbHAS PABOTA

1. Onucanue

KouTtponpHas paboTa NpoBOIUTCA C II€JIbI0 KOHTPOJS YCBOCHHBIX YMEHHH, 3HaHUUH H
MOCIEAYIOIIEr0 aHajlih3a TUMUYHBIX OIIMOOK (3aTpyAHEHUU) OO0ydarolmuxcs B KOHIE H3y4YeHUs
paszena/ TeMBbl.

[lucbmenHnass KOHTpoJibHas pabora BkmroyaeT XX  BapuaHTOB 3aJaHuil. 3agaHus
muddepeHIUpYIOTCS 10 YPOBHIO CJIOKHOCTH. BapuaHThl NHCbMEHHOM KOHTPOJBHON paboThI
PaBHOIICHHBI MO TPYAHOCTH, OJAMHAKOBBI MO CTPYKTYpE, MapajuleNbHbl M0 PACHOIO0KEHUIO 3a/laHu:
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MOJT OJTHAM M TE€M XK€ MOPSIAKOBBIM HOMEPOM BO BCEX BapHAHTAX MUCHMEHHOW MPOBEPOYHON pabOTHI
HAXOUTCS 3aJaHKe, IPOBEPSIOINICE OJMH U TOT KE DJIEMEHT COJICPIKAHMUS.

Ha BeImOTHEHNE KOHTPOJIBHON pabOThl OTBOIUTCS 45MUHYT.
3a mpaBWIBHBIA OTBET Ha BOMNPOCHI WJIM BEPHOE PEIICHHE 3a/Jaud BBICTABIIACTCS IOJIOXKHUTEIIbHAS
oreHKa - 1 oaur.
3a HenpaBWIBHBIH OTBET HAa BOIPOCHI WM HE BEPHOE PEIICHHUE 3aJ]a4M BBICTABIISCTCS OTpUIIATEIbHAS
orenka - 0 6ayuioB

[Tpu paboTe 00yJArOIIMIICS MOXKET MCIIOIb30BaTh CISAYIOIINE HCTOYHUKHU: YueOHble CIeHObl U
NAAKamel.

2. Kputepuu olleHKM KOHTPOJIbHOI padoThI
«5» «OTIAMYHO» - TIIyOOKO€ U TOJHOE OBJIAJICHHE COJIEepKaHMEeM y4eOHOTOo maTepuaja, B KOTOPOM
oOy4aromuiicas cBOOOJHO M YBEPEHHO OPUEHTUPYETCS; HAyYHO-IOHSATUHHBIM anmapaToM; yYMEHHE
NPAKTUYECKU MPUMEHATh TEOPETUUYECKHE 3HAHUSA, BBICKa3bIBaTh U OOOCHOBBIBATH CBOM CY)KJICHUS.
Onenka mpeanonaraeT rpaMOTHOE M JIOTUYHOE H3JI0KEHHE OTBETa, OOOCHOBAaHME COOCTBEHHOTO
BBICKA3bIBAHUS C TOUKH 3PEHUS U3BECTHBIX TEOPETUUECKUX MOJIOKEHHIM.
«4» «Xopomo» - 00y4arolUICs MOJHO YCBOWJI yYeOHBI MaTepual, BIAJEeT HAyYHO-TOHITHIHBIM
anmnapaTtoM, OPUEHTHPYETCS] B U3YYEHHOM MaTepHalie, OCO3HaHHO NMPUMEHSET TEOPETUUECKUE 3HAHUS
Ha TNpPaKTHKE, IPaMOTHO H3JaraeT OTBET, HO cojJepkaHue U (opMa OTBETAa HMEIOT OTIEIbHbIE
HETOYHOCTH.
«3» «yI0BJETBOPHUTEJbHO» - OOyYaromMiics OOHApPYKMBAET 3HAHME U TIOHUMAHUE OCHOBHBIX
MOJIOKEHUI yuyeOHOro Marepualia, HO H3JlaraeT ero HEeNoJHO, HEMOCJeJI0BaTelbHO, JOMYCKaeT
HETOYHOCTH B ONPEACIICHHH NOHATUN, B NPUMEHEHUU TEOPETUYECKUX 3HAHUW MNpU OTBETEHA
MPAKTUKO-OPUEHTUPOBAHHBIE BOMPOCHI; HE YMEET JI0Ka3aTelbHO OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJICHHUS.
«2» «Hey/[OBJIETBOPUTEIbHO» - OOYyYaIOIIMIICS MMEET Pa3pO3HEHHbIE, 0ECCUCTEMHBIE 3HAHUS IO
pazneny/ Teme, T0MyCcKaeT OMTMOKHU B ONpeAeNIeHUN 0a30BbIX MOHITHH, HCKa)KAaeT UX CMBICI, HE MOXKET
MPaKTUYECKU IPUMEHSATh TEOPETUUECKUE 3HAHUS.

IMPAKTUYECKOE 3AHSITHUE

1. Onucanue

B Xxone mpakTHYecKoro 3aHATHS OO0ydYaromipecs MPUOOPETAIT YMEHHS, MPEIyCMOTPEHHBIC
paboueil mporpaMMoi y4eOHOUW JHCIMILTAHBI, Y9aTCsl CaMOCTOSITEIBHO padoTaTh ¢ Ja0OpaTOpHBIM
000pyZ0BaHHEM, TPOBOJAUTH JKCIEPUMEHTHI, AHAIM3UPOBATH TMOJYyUYEHHBIE PE3yJabTaThl, W JENaTh
BBIBOJIBI, MOATBEPKIATH TEOPETHUECKHE MOJIOKEHUS JTa00PaTOPHBIM IKCIIEPUMEHTOM.
[Ipu olleHMBaHUM MIPAKTUYECKOTO 3aHATUS YIUTHIBAIOTCS CIAEAYIONINE KPUTEPHUH:

- KQ4eCTBO BBITIOJHEHUS paOOTHI;

- Ka4ecTBO 0(pOPMIICHHS OTYETA 10 paboTe;

- KQ4e€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MIPH 3AIIUTE PAOOTHI.

Tema: VccrnenoBanre MUKPOCTPYKTYPBI YyTYHOB.
Heab: nzyuenue 0enbx U rpad@UTHBIX YYTYHOB M YCTAHOBJICHHUE CBSI3U MEXK/Y UX CTPOCHHEM U CBOMCTBAMHU.
O0opynoBanme: TEKCT MPAKTHYECKOTO 3aHATHSI, pabodee MECTO CTOJ
3ananune: O3HAKOMBTECH C 33JIaHUEM; 3apUCOBATH MUKPOCTPYKTYPBI 4yT'yHOB; OTBETHTE HA BOTIPOCHI:
Kparkue TeopeTrnueckue cBeeHHsI.

UyryH — cruiaB kenesa ¢ YriiepoJoM, coaepkamuii 6onee 2,14% yrnepona (mo 6,67% C). Onnako,
CTPOTO TOBOpPS, YYT'YH SIBIIICTCS MHOTOKOMIIOHCHTHBIM CIUTABOM: B TIPOMBINUICHHBIX MapkKax dyryHa
coaepxwurcs Si (1,0-3,0 %), Mn (0,2-1,1 %), P (0,02-0,3 %), S (0,02-0,15 %). B HeOombIMX KOJIUYECTBAX
MoskeT mpucyrctBoBaTh Cr, Ni, Cu, KOTOpble MOMAAlOT W3 pyAbl. UyryH SIBISE€TCS OJHUM W3 OCHOBHBIX
JUTEHHBIX CIIJIABOB, IPUMEHIEMBIX B METAJUTYPTruu U MamuHocTpoeHuu. lllnpokoe pacnpocTpaHeHue OTIMBOK
U3 4YyryHa OOBSCHSETCS HSKOHOMHUYECKOM I11e7eco00pa3HOCThIO MONTYYEHHsI 3aroTOBOK CIIOKHOM (OpPMBI
muTbeM. UyryH, 10 CPaBHEHHUIO CO CTANIbI0, MMEET KaK MPEUMYIIEeCTBA, TaK M HelocTaTKU. [1omoKuTeThHBIMU
CBOMCTBAMH JTOTO MaTepHalia SBISIFOTCS XOpOIIWEe JIUTEeHHBbIE CBOHCTBa (Ooyee HHU3KAasg, YeM y CTalIH
TEeMIepaTrypa IUIABJICHHs, MEHbINAs YCaJKa, XOpollas >KUAKOTEKY4eCThb), Xopollas o0padaThiBa€MOCTh
pe3anueM (KpoMe OIHOW Pa3sHOBHAHOCTH — OEJOTr0 YyryHa), JOCTaTOYHO BBICOKAs pabOTOCIOCOOHOCTH B
YCIIOBHSAX TPEHHUs, CIOCOOHOCTh TaCHTh BHOpAIMH, HeOOJbIIas CTOMMOCTh. HeaocTaTkoM 4yryHa sIBISOTCS
€ro HU3KHE IUIACTUYECKHE CBOWMCTBA U yAapHas BS3KOCTh, UYTO MPEMSATCTBYET HCIOJIB30BAHUIO UyTyHA IS
W3TOTOBJICHHSI JleTallel, paboTalomuX MPH 3HAYUTEIBHBIX JTUHAMUYECKHX, yJapHBIX HArpy3kax, W JelaeT
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HEBO3MOXKHBEIM B OOJBIIMHCTBE CIIy4aeB HCIOIb30BaHUE OOpabOTKM JaBieHHEM (KOBKH, IITAMIIOBKH,
MPOKATKH U T. J.) JUISl U3TOTOBJICHHS YyTYHHBIX m3nenwii.) Kimaccudukamnus 9yryHOB IO COCTOSIHHIO yTiIepo/ia
u opme rpadura

CocrosiHue yriepoga B 4yyryHe M (opma rpaduTOBBIX BKIIOYEHHI HWIPAlOT pPELIAIONIYI0 POJb B
JOCTH)KEHUH HauboJiee BICOKHX TOKa3aTeneld MeXaHMUECKUX CBOWCTB.

ITo cocrostHMIO yriiepoa B YyryHax pa3iuyaroT:

- OeJbIi UyTryH — yIiiepo/i HaXOJUThCS B CBSI3aHHOM COCTOsIHUU (B BUe HemeHTHTa, Fe3C),

- rpadUTHBIN YYT'YH — YIJIEpOJ HAaXOUTHCS B CBOOOTHOM COCTOSIHUH (B BUC rpaduTa).

Pemraromee BiusSHME HAa COCTOSIHME YTJepoJa B YyryHaxX OKa3bIBalOT YCJIOBUS KPHCTaLTU3AIUH
(rmaBHBIM 00pa3oM, CKOPOCTh OXJXKICHHS B 30HE MEPBUYHOM KPHCTALIM3AIMM), XUMHUYECKUH COCTaB
YYT'yHOB.

[Ipu manbix ckopoctsix kpucramumsanuu (1o 10 K/mun) yrioepon w3 skuakoit (as3el BBACIACTCS B
CBOOOJHOM COCTOSIHUM (TpaduT), mpu OONBIIMX CKOPOCTSIX MPOIECC MPOTEKAET C BBIACICHHEM YIIIEpoaa B
CBSI3aHHOM COCTOSIHUM (ueMeHTUT). IleperpeB dyryHa, cHnocoOCTBYS pPAacTBOPEHHIO TBEPAbIX YaCTHUYEK
(TyroruiaBkue MpHUMECH), SBISIOIIUXCS OOBIUHO 3apOJblIaMH KpPUCTAIM3alUU Tpadura, HOPUBOIUT K
obpaszoBanuto MeractadbmibHOU CTpYKTYphl (Fe3C). IloBeimeHne coaepkaHus yriepoja B YyryHax
YBEIIMYMBACT BEPOSTHOCTh M TOBBIIIACT CKOPOCTh OOpazoBaHus rpadura. OIHAKO CHMKEHHE COJICPKAHHS
yriepoja OTPHUIATENbHO CKa3bIBACTCA Ha KHUIKOTeKydecTH. CTUMYIHPYIOT Tpouecc rpaduTH3AlNA TaKue
anemenThl, Kak Si, Ni, Cu (ocoberHo Si). OTOeTMBaIOIMMH 3JIEMEHTAMH, MNPEISITCTBYIOIIMMH IPOIECCY
rpapuTHzanuu, sBisores S, Mn, Cr u ap. IloaTomy Ha mNpakTHKe CTENEeHb TIpaduTH3alUH YyryHa
perynupyercss U3MEHEHHEM KOJMYECTBEHHOTO COOTHOIICHHSI KPEMHUS M MapraHiia. BBezenue B 4yryH MajbIX
nob6aBok Mg, Ca, Al u apyrux s1eMeHTOB, 00pa3yrOIIMX TYTOIJIABKUE OKHUCIBI, HA MOBEPXHOCTU KOTOPBIX
JIETKO aJcOpOMpPYIOTCS aToMbl yriepoja, obnerdaer oOpazoBanue rpaduta. Takue ng00aBKH, Mallo
U3MEHSIONINE XUMHYECKHMH COCTaB 4YyryHa, HO BIHMSIONIME HAa IPOILECCHl KPUCTAJUIM3ALUHU, HA3bIBAIOTCS
MOU(PUKATOPAMHU.

[To ¢popme rpadura 4yryHsl AedsTCs Ha:

— Cepblii YyryH — YIJIepoJ] B OCHOBHOM HAaxXOJUThCS B CBOOOJHOM COCTOSIHUM B BHUe Tpaduta
IIaCTUHYATON (POPMBI,

— KOBKMH 4YyryH — YIJIEpOA B OCHOBHOM HAaXOJUTHCS B CBOOOJHOM COCTOSHUM B BHUAE Tpaduta
XJIONbEBUIAHON (OPMBI,

— BBICOKOIIPOYHBIN YYT'YH — YTJIEPOJ B OCHOBHOM HaXOJUTHCSI B CBOOOIHOM COCTOSIHUM B BHJIE TpaduTa
HIAPOBUIHON (POPMBI.

Benpie uyryHsl, ha30BbIe IPEBPALICHUS KOTOPBIX IPOTEKAIOT COrIacHO Auarpamme cocrostaus Fe-Fe3C
(puc.1), B 3aBUCUMOCTH OT KOJIMYECTBA YIIIepoia MOAPa3ACIAI0TCSA 0 MUKPOCTPYKTYpE Ha:

— aBTekTHueckue (conepxamiue 4,3 % C (yrnepona)),

— JIO3BTEKTUYECKHUE (C coziepkaHueM yriaeponaa ot 2,14 go 4,3 %C)

— 3a9BTEKTUYECKHUE (C conepxkaHueM yriepoaa 6omuee 4,3 %C).

UyryHbl 3BTEKTHYECKOTO COCTaBa TaKXKE HA3BIBAIOTCS JeACOYPUTHBIMU M TPEICTABIAIOT CO0OM B
MOMEHT 00pa30BaHUsl B METACTaOMJIBHOW CHUCTEME MEXaHHMYECKYI0 CMeCh ayCTeHHUTa cocTaBa TOuku «E» u
[IEMEHTUT

B rpaduTHBIX UyryHax, B OTJIMYHME OT OENbIX, BECh YIJIEPOJ WIIM YacTh €ro HaXOAWUTCS B CBOOOTHOM
coctosiHUU. B 3aBucHUMOCTH OT (OpMBI TpaUTHBIX BKIIOYSHHUM OHU JENATCS Ha Cepble, BBICOKOMPOYHBIC U
KOBKHE.

[Io XUMHYECKOMY COCTaBy cepble UYIyHBl pa3eisifoT Ha: OObIUHBIC (HENETHPOBAaHHBIE) W
nerupoBaHHbie. OOBIYHBIC YYTYHBI COAEPKAT CleAyromme sneMeHTsl: 2,2-3,7% C; 1-3,0% Si; 0,2-1,1% Mn;
0,02-0,3% P; 0,02-0,15% S. Crenenp rpaguTu3aluy U CTPYKTYPbl METAJUIMYECKOH OCHOBBI CEPOTO UyryHa,
TJIaBHBIM 00pa3oM, 3aBUCAT OT KonudecTBa C, Si M CKOPOCTH OXJTaXKACHUS.

dopma wu pacnpenereHne TpadUTHBIX BKIIOYEHUH OKa3bIBAlOT CYIIECTBEHHOE BIMSHUE Ha
MeXaHWYecKrue CBoWcTBa 4YyryHa. C yMEHbBIICHHEM pa3MepoB Tpa(UTHBIX BKIIOYEHUH W yBEIHMYCHHEM
CTEMEeHH W30JMPOBAHHOCTH UX JPYyr OT Jpyra TMOBBIMIAETCS TMPOYHOCTh uyryHa. Cepwlii dYyryH
XapaKTepU3yeTcss HU3KUMU 3HAUEHUSMHU TUTACTUYHOCTH U yJApHON BSA3KOCTH, TaK KakK IUIACTUHKH rpaduta
HapyIIAOT CIUIONIHOCTh METAJUIMYECKOH OCHOBBI M TEM CaMbIM YXYAIIAIOT MEXaHUYECKHE CBOWCTBA YyTyHa.

BEICOKOTIPOUYHBIN YyTYH TMOJIydaeTcs MPH BBEICHUHM B JKUAKHHA paciijlaB B KadecTBe Moauduraropa
maraus (pexe uepusi). lllapoBuaHblil rpadUT — MEHBIIUN KOHIIGHTPATOP HAMPSDKEHUH, YeM TIAaCTUHYATHIN
rpadutT, ¥ MOATOMY MEHBIIIE TOHIKAET MEXaHUUYECKHE CBOMCTBA YyryHa. BBICOKOMPOUYHbIE YYT'YHBI 00Ja/1al0T
0oJiee BBICOKOW POYHOCTHIO M HEKOTOPOH TIaCTUYHOCTBIO.

[To MexaHWYeCKUM CBOMCTBaM KOBKHI YYr'yH 3aHHMAET MPOMEKYTOUYHOE TOJIOKEHUE MEXIY CEPhIM U
BBICOKOIIPOYHBIM, IIPUYEM, YEM MEHBIIIE pa3Mephl XJIOMbEBUIHBIX TPAPUTHBIX BKIIOYCHUMH,

TEM BBIIIIE KauecTBO yyryHa. KoBkuii 4yryH mosyyaercs U3 0enoro JOIBTEKTHUECKOTO YyryHa IyTeM
JUIUTEIBHOTO IPpaUTU3UPYIOIIETO OTKUTA (TOMIICHUS ).
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AHTUQPUKIMOHHBIE YYTYHBl C TEPIUTHOM wWid (eppuTo - MEpIUTHOM CTPYKTYpoil (cepsble,
BBICOKOTIPOYHBIE, KOBKHE) UCIOJB3YIOT JJISi M3TOTOBJICHHUS JAeTanei, paboTaonmx B MOAMMUIHUKAX U APYTrUX
y371axX TPEHHUS.

[Ipy HUBKUMX U YMEPEHHBIX YIENbHBIX MAaBICHUAX MPUMEHSIOT OTJIMBKM U3 CEpOro 4yryHa, a MpH
NOBBIIIEHHBIX U BBICOKMX — OTJIMBKH M3 BBICOKOIPOYHBIX M KOBKHMX 4yryHoOB. J[nsi paGoTel B mape c
TEPMUYECKH 0OpabOTaHHBIM BAJIOM MPHUMEHSIOT aHTU(PHUKIHOHHBIN cepblii uyryHn (ACY) mapok ACUY-1 u
ACY-2 (3,2 - 3,8% C; oxoio 2,0% Si; 0,2 - 0,4% Ni; 0,2 - 0,4% Mn u 0,3 - 0,5% Cu), a TakKe MepIUTHBIIA
aHTU(PUKIIMOHHBIH KOBKUi uyryH AKY-2 (2,6 - 3,0% C, 0,8 - 1,3% Si, 0,3 - 0,6% Mn) 1 aHTH)PHUKIIMOHHBIN
BeICOKOMpOouHbIH uyryn ABY-1 (2,8 - 3,5%, C, 1,8 - 2,5% Si, 0,5 - 1,2% Mn u 0,03% Mg).

Jns MHOTMX JeTaield MamuH, TpPeOyIOIUX TOBBIIICHHBIX MEXaHHYECKUX CBOWCTB, OOJBIIOTO
COTIPOTHUBIICHUS U3HOCY, KOPPO3UH, OKAIMHOOOPA30BaHMIO, MPUMEHSIIOT JierupoBanHbiid uyryH (TOCT 7769 —
82). Takue nmerupyromye 3JIeMEHTHI, KaKk HUKEJb, XpOM, MOJIMO/IEH, Me/lb, TUTAH W AJIFOMUHUN, BAaHAJAWHN U JIp.,
MOBBIINIAIOT MEXaHUYECKHE CBOWCTBA YYr'yHa, BO3ICHUCTBYS Ha CTPOCHHE METAIIMYECKOW OCHOBBHI, (hopMy U
pacripenenenue BbIIeNEeHUN rpaduTa, a TakKe pacKuciss ero. I3HOCOCTOWKOCTh MOBBIIIAIOT HUKEIb, MElb,
Maprasel], XpoM, a KOPPO3HMOHHYIO CTOMKOCTb B arpecCHBHBIX CpellaX U KapOCTOMKOCTb - XPOM, HUKEIb,
MOJIHO/ICH, ATFOMUHUN, KDEMHHUM.

MapKkupoBKa YyryHOB OCYIIECTBIISIETCS CICAYIOUIMM 00pa3oM: OYKBBI YKa3bIBalOT BUA 4yryHa: CY — cepslii ¢
IacTUHYATHIM rpadutoM;BY — BBHICOKOIPOUHBIN ¢ mapoBUAHBIM IpaduTomM; KU — KOBKHUIl ¢ XJIOMbEBUIHBIM
rpadutom; UBI" — ¢ BepMukyssspubimM rpadutrom; bY — Genblii mepeaebHbIN.

[{udpsl U1 ceporo M BBHICOKONPOYHOTO YYT'YHOB O3HAUYAIOT Mpeaes TPOYHOCTH TPU PACTSKEHUH B
KIC/MM®, a Il KOBKOTO YyryHa nepBble mU(pBI — Mpeaes IpodYHOCTH (KIc/MM”), a BTOPbIE — OTHOCHUTEIIBHOE
yaTuHEeHHe npu pactsokenun (%).

OmnpeneneHne MEXaHUUECKUX XapaKTEPUCTHK.

CY, BY, UBI': mudpa = os/10 (MIla);

KY: nepras mudpa = o8/10, BrOpas = o5 (%).

Amnanu3 nerupyroomux no6aBok. Cucrtema 0003HaueHHs Jerupyromux 3nemenTos: X — xpom (Cr); H
— nukenpb (Ni); O — amomunuii (Al); I — menp (Cu); M — monubaen (Mo); T — tutan (Ti); B —
Boibdpam (W); @ — Banaauii (V); I' — mapranen (Mn) npu noBsitiieHHOM cozaepkanuu; C — kpemuuit (Si)
IIPY TIOBBIIIEHHOM CO/ICP’KaHHH.

Pacuer comepxanus snemenToB. Lludpsl mocne 6ykBeHHOro 00O3HAUEHUS SJIEMEHTa YKa3bIBalOT €ro
PUMEPHOE MacCOBOE CoJiepkaHue B mporeHTax. [lpu orcyrecTrBun nudp comepkanue dj1eMeHTa OOBIYHO HE
npesbimaet 1,0-1,5%.

BbinosHeHue 3aHATHS:
1. O3HakOMUTBCA C YCTPOWCTBOM METAJUIOTpapruecKoro MUKpOCKONa.
2. O3HaKOMUTHCSI C MPOLIECCOM IPUTOTOBIIEHHUSI MUKPOLTU(OB.
3. Omnwmcatp mporecc NPUroTOBICHUS MUKPOILTH(OB.

Jns monydeHuss MUKpouuiMda MOBEPXHOCTh 0oOpasla HIIU(YIOT, MOJUPYIOT, a 3aTeM IPOTPaBIMBAIOT
XUMHUYECKH AaKTHBHBIMHM BellecTBaMH. Llenbro MIIMQOBaHUS U MOJUPOBAHUSA SIBISETCS IOJIyYEHUE
NOBEepXHOCTH HUTU(a 6e3 pucok penbedoB u aedopmaruii. [llnudyror abpa3uBHBIMU LIKypKaMH, cOOIOaas
MOCJIEI0BATENbHOCTh MEpexo/ia OT Ipy0o K MEIKO3epHUCTBIM HIKypKaMm. J[Is MoJupoBaHUS HCIOJIB3YIOT
MeNKUi abpa3uB, CMEIIaHHBIN C JKUAKOCTBIO, HAITPUMEP, OKCHIIBI XpOMa WIIA AITFOMUHUS, CMEIIaHHBIE C BOIOH.

B Iepromnueckn uumd nosopaumsaror Ha 90° |
e MPOMBIBAIOT, MPOCYUIMBAIOT. 3aTeM HUTU(BI

o 4 MpOTpaBIuBalOT. [ yyryHoB npumeHstoT 4%

ytv ~~,  pacrBop asorHoit kucnotsl HNO3 B aTriioBom

Bt Powcey ciupre CoHsOH. W3-3a pasnauuus cBoicTB

'»‘-7_':.’"‘ "~ 3epeH, a TaKKe IOrPaHUYHBIX Yy4YacTKOB

S MIPOUCXOTUT n30HuparenbHoe TpaBJICHUE

BEIIECTBA, B pe3yibTaTe dYero Ha Oumde

e obpasyercs penbed. [Ipu nmomagaHuu Ha Hero

(s Jdy4ed TPOUCXOAUT OTpPaKEHHE pa3IMyHOU

L" '“ N WHTEHCUBHOCTH " co3aeTrcs KapTuHa

{'.: L0l cTpyKTyphl muHda,

"u"'»'.}h’é(\"; ‘;-" 4. WccnenoBaTb ~ MHUKPOCTPYKTYpy  uuiuga
s D 1 YYT'YHOB M1OJI MUKPOCKOTIOM.

i 5. 3apucoBaThb BUIUMBIE TIOJ] MHUKPOCKOIIOM

MHKPOCTPYKTYpPHI B Kpyre auamerpoM 50 MM u
yKa3aTh CTPYKTYPHBIE COCTaBIISAIOLLHNE.

MUKpPOCTPYKTypa 4yryHOB:

a) Oemblil T03BTEKTUYECKUNA UYTYH;
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0) cepblii IEPIUTHBINA YYTYH;

B) cepblil (peppuTO-NIEPIUTHBINA YYTYH;

T') Cephlil eppUTHBIN YYTYH;

1) KOBKHI ()epPUTHBIN YyTYH;

€) BBICOKOTIPOYHBIN (heppUTO-TIEPIUTHBIN YYT'YH;
M) BBICOKOTIPOYHBIN (PEPPUTHBIN UyTYH.

KoHTpoabHBIE BONPOCHI

8. UTo Ha3pIBaeTCS YyryHaAMU?

9.B ueM paznuuue MEXIYy CTAISIMA U YyTyHAMU?

10.Ctpoenue u cBoiicTBa OeibIX, CEPbIX, BHICOKOIPOYHBIX U KOBKUX YYT'YHOB.
11.Knaccuduxanus u 06JacTh IPUMEHEHUS YyT'YHOB.

12.Kakue no06aBKH Ha3BIBAIOTCSA MOIU(DUKATOPAMH U TTOUeMYy?

13.Kak mosry4aroT BHICOKOIIPOYHBIC UYTYHbI?

14 Kak nosy4daroT KOBKHE 4yryHbI? Kak MapKupyroTcst 4yTryHbI?

6.CornacHo cBoero BapuanTta Tabnauiel 1 pacimm@poBaTh 2 MapKH YyryHa.

Ne Bapuanra Mapka yyryHa
1. K445-7 CUl10
2. ACY-4 KY 60-3
3. BUY 80 -2 C420
4. CUls UBI" 40
5. BY 36-29 C430
6. K4 46-12 UBI" 45
1. K437-12 CU3s
8. b4 8 KY 45-7
9. BU45 Uxi
10. K435-10 BY 45
11. C4y3s K4 50-2
12. ACUY-6 BY 50
13. Cy25 UBI 30
14. K4 58-23 BY 35
15. K465-3 BY 100
16. BY100 K4 37-12
17. K433-8 CUl18
18. BY80 K4 70-2
19. BY60 KY 50-4
20. K430-6 BY 15
21. BY 60 -3 UBI" 42
22. BY 33-14 K4 30-6
23. BY 35-22 Cu34
24, K480-1,5 BY 80
25. b4 12 K4 34-2
26. UHI1517 BY 32
217. BY40 U s
28. K445-7 YUHI11I'7111
29. B4Y35 UIr'6C3I1I
30. b4 14 YHOXIII
31. BY50 K4-370-12
32. C430 YH13I'5

7.BbIBOI.

2. Kpurepuu OlleHKH NPAKTHYECKOT0 3aHSATHSA
5» «OTAMYHO» - CaMOCTOSITENIbHO W MPAaBUIBHO PEUIMI y4eOHO-TPOPECCHOHANBHYIO 33/a4dy WIH
3aJJaHue, YBEPEHHO, JIOTMYHO, MOCJIEJ0BATEIbHO M apryMEHTHPOBAaHHO M3jarajl CBOE pEIICHUE,
UCIIOJIb3Ys MOHATHS, CChUIAsICh HA HOPMAaTUBHO-TIPABOBYIO 0a3y.
«4» «X0polIo» - CaMOCTOSATEIbHO M B OCHOBHOM MPAaBUJIBHO peIIMi Y4eOHO-TpOodhecCHOHANbHYIO
3alayy WM 3aJlaHie, YBEPEHHO, JIOTMYHO, IOCJIEIOBAaTENbHO M apryMEHTHUPOBAaHHO H3Jlarajl CBOE
pelieHne, UCIOob3ys MOHATHS.
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«3» «y/I0BJIETBOPUTEJIBHO» - B OCHOBHOM peIINI Y4eOHO-TPOPECCUOHATIbHYIO 33/lauy WU 3aJlaHue,
JIOTIYCTHUJT HECYILIECTBEHHBIE OMIMOKH, CTa00 apryMEHTUPOBAJ CBOE PEIICHHUE, UCIIONIb3Ysl B OCHOBHOM
TOHSITHSI.

«2» «Hey/0BJIETBOPUTEIBHO» - HE Pellnyl yueOHO-TIpodecCHOHANbHYIO 33/1a4y UK 3aJJaHue.

3. IlpuMepHbIe 3a7aHUSA
JlaGopaTtopHoe 3ansitue Nel
HcnbeiTanne MeTamsioB Ha TBEPAOCTh MeToiamMu bpuness u Pokseiuia.
JlaGopaTtopHoe 3ansitue Ne2
Ornpenenenne y1apHoil BA3KOCTU CTalu
IIpakTuyeckoe 3ansitue Nel
HccnenoBanue AuarpaMmbl COCTOSTHUS KEIE30YTIEPOIUCTHIX CIUIABOB
JlaGopaTopHoe 3ansTue Ne3
MukpoaHanu3 yriepoaucThIX cTanen
JlabopaTopHoe 3ansitue Ned
MukpoaHajin3 YyryHOB
IIpakTHyeckoe 3ansaTHE No2
Pacuer pexuma TepMuueckoil 00pabOTKU CTaNH.
IIpakTuyeckoe 3ansitue Ne3
MukpoaHanu3 crajieii mocjae TepMHUIECKO 00padoTKH.
I[IpakTuyeckoe 3ansitue Ned
Ornpenenenue N0MyCKaEMbIX Pa3MEpOB CONPITaeMbIX JETaJICH.
Ha npoBenenue npakTudeckoro 3aHsATUst oTBoguTcs 90 MUHYT.
Jiis  GopmupoBaHuS pe3yiabTaTOB OOy4YeHHUsT HEOOXOAMMO clenylomiee OoO0OpyHAOBaHHE:
1a6opamopHblLl KOMNIEKC.

1. Kputepum olleHKHU NPAKTHYECKOT0 3aHITHUS
5» «OTAMYHO» - CaAMOCTOSATENBHO W TMPABWIBHO pPEIIni y4yeOHO-TIpo(ecCHOHANbHYIO 3a7ady WId
3aJlaHue, YBEPEHHO, JIOTMYHO, TMOCIEAOBATEIFHO M apryMEHTHPOBAHHO H3jaraj CBOE peIleHuE,
UCIOJIb3Ys MOHATHS, CChUIAsICh HA HOPMATUBHO-TIPABOBYIO 0a3y.
«4» «X0pomo» - CaMOCTOSATEILHO M B OCHOBHOM IPAaBUJIBHO PEIINUI Y4eOHO-TPO(ECCHOHAIBHYIO
3alayy WM 3aJaHue, YBEPEHHO, JIOTMYHO, IOCJIEJI0BAaTEIbHO W apryMEHTHPOBAHHO H3jarajl CBOE
pelieHne, UCIOoJb3ys MOHATHS.
«3» «yA0BJIETBOPHUTEJBHO» - B OCHOBHOM PeIlny y4eOHO-NPOPECCHOHATIbHYIO 3a7a4y WU 3a/1aHue,
JIOITYCTHJI HECYLIECTBEHHBIE OIIMOKH, c1ab0 apryMEeHTUPOBAJl CBOE pEUICHUE, UCTIOIb3Ysl B OCHOBHOM
MOHSITHS.
«2» «Hey/J0BJIETBOPUTEJBHO» - HE Pellnyl yueOHO-TIpo(decCHOHANbHYIO 3a/1a4y UK 3aJJaHue.
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4.2 KoMIJ1eKT OIIEeHOYHBIX MATEPHAJIOB /IJIsl IPOMEKYTOUHON aTTeCTAIIMI
(muddepeHnmpoBaHHbBIN 324eT)

Ilakem cmyoenma
HNucTpykuus:
BrlmoyiHeHHe 3aJaHMii HANpPABJICHO HAa MPOBEPKY 3HAHWUH W YMEHUU CTYACHTOB IO JUCIUILIIMHE
«MarepuayioBeJicHUE» B 3-€M ceMecTpe.
Mecto (Bpemsi) BBINOJIHCHHS 3aJaHMs: KaOunem «nekmpomamepuanosedenus» MaxcuMaiabHOE
BpeMs BBITTOJTHEHUS 3a1anHus — 40 mum.
[Tpu BBITTOJIHEHHUH 3aJIaHUS BBl MOXKETE BOCIIOJIB30BAThCS . MAMEPUALAMU CIMEHO08, NIAKANMOE.
BHuMaTenbpHO MPOYHUTANTE U BHIMOJIHHUTE 3a/IaHHC.
W3 mpemioKeHHBIX BapUaHTOB OMIIETOB BBIOpaTh oauH. OTBEeyaTh Ha BOIPOCHI B COOTBETCTBUHU C
pexoMeHaanusaMu. Ha 3amaHHbIC BONMPOCH MOYKHO OTBETHUTh IMHUCHBMEHHO IPH TOJITOTOBKE K OTBETY
WIH YCTHO, 33J]ady PEIIUTh Ha JINCTE U PEIBIBUTH HA IPOBEPKY.

[ 1. 3AIAHUE L1 DK3AMEHYIOIIETOCS

®I'bOY BO

«IlerepOyprekuit
rOCYJapCTBEHHbBIN YHUBEPCUTET
myTel COOOIIeHHS
Nwmneparopa Anekcanapa I»

Bpstackuit duman IIT'YIIC
2025/2026 yueOHBIH roJ

3ananue 1 NpOBeJeHUs!
aupdepeHuMPoOBaHHOIO 3a4€eTa

ITo mucrunauze
OITL{ 05. MATEPHUAJIOBE/IEHVE
CrernuansHocts 23.02.06
Ounas hopma 00yueHUS
2xypc 3 cemectp

YTBepxkaato:
3amecturens qupekTopa no YIIP

N.E. MapuneHkoB
IIpencenarens NUKIOBOM KOMUCCHU

B.H. lllamomAnkoBa

1. OOmme cBeneHNs O METAJUIAX.
2. Pactmmdpoats Mapku craneit u yyryna - 091'2C, Ct 10, CHU10.

Bapuant 1

IIpenonaBarenn IManomnukosa B.H.
YTBepxkaato:
®I'6OY BO 3ajanue Jisi NPOBeIEHUs 3amecturens qupexTopa no YIIP
«IleTepbyprekmii AuddepeHUPOBAHHOIO 3a4eTa

rOCyIapCTBEHHBIN YHHUBEPCUTET
myTed COOOIICHHS
Nmneparopa Anekcanapa I»

Bpsuckwuii pumuman [IT'YTIC
2025/2026 yueOHBbI# roJ

[To qucuuruivne
OI1L1 05. MATEPUAJIOBEJIEHVE
Crernuansaocts 23.02.06
Ounas popma oOyueHHs
2xypc 3 cemectp

N.E. Mapunenkos
IIpencenatens HUKIOBOM KOMUCCHU

B.H. IllanomH#nkoBa

Bapuanr 2

1. CsoiicTBa MeTaJIIOB: PU3HUYECKHUE, XUMHUUECKHE, MEXaHUUYECKHE U TEXHOJIOTUYECKHUE.
2. PacumdpoBats Mapku ctaneid u uyryHa -16I2A®, Ct 30, KY 60-3.

IIpenoaaBareiib

ITanommunkosa B.H.




OI'bOY BO

«IletepOyprckuii
roCyapCTBEHHBIN YHUBEPCUTET
MyTeH cOOOIEeHNUS
Wmmneparopa Anekcanzapa I»

bpstackuii pumman [T'YIIC
2025/2026 yuebHsbIii ro

3aganue 11 NPOBeeHHA
au¢depeHIUPOBAHHOIO 3a4YeTa
ITo qucnmmanHae
OIL1 05. MATEPUAJIOBEJEHUE
Crermanpaocth 23.02.06
Ounas hopma o0OyueHUS
2xypc 3 cemecTp

YT1Bepxkaato:
3amecturens qupektopa no YIIP

N.E. MapuneHkoB
IIpencenarens MUKIOBON KOMUCCHUA

B.H. [llamomAankoBa

Bapuanr 3

1. CriocoOsl onpeieeHrsl OCHOBHBIX CBOMCTB METAJIJIOB. SIBJIEHUS aJlZIOTPONMH U aHU30TPOIIHH

2. Pacmmdposats Mmapku ctaneit u yyryna -15XCHJI, Ct 50, CH20

IIpenoxaBarennb IHanomunkosa B.H.
YTBepxaaro:
®I'BOY BO 3ananue 151 NPOBeACHUs 3amecturens qupexTopa o YIIP
«IleTepbyprekmii aupdepeHIIPOBAHHOIO 3a4eTa

rOCyJapCTBEHHbBIN YHUBEPCUTET
myTel cOOOIIeHHS
Hmmneparopa Anekcanzapa I»

Bpstackuit puman IIT'YIIC
2025/2026 yueOHBI# roJ

ITo mucrunauze
OITLL05. MATEPMAJIOBE/IEHUE
CrenuansHocts 23.02.06
Ounas hopma 00yueHUS

2kypc 3 cemecTp

N.E. MapuHneHkoB
IIpencenarens NUKIOBOM KOMUCCHU

B.H. lllamomAankoBa

Bapuanrt 4

1. XKunkue nUaneKTPUKHU, CBONCTBA, IPUMEHEHHE.

2. PacumudpoBats Mapku crajieit u uyryna -2512C, V12, UBI 40

IIpenonaBarein

[anomunkosa B.H.

YciaoBus:

Ilakem npenooasamens:

a) (DOPMCI U 6UO IK3AMEHA: yCWZHblZ/lv omeent no 60npocam U NUCbMERHO peuleHHasd 3a0a4a no

oucyuniune « Mamepuanosedenuey

Koabl npoBepsiembix pe3yabTaToB o0yuenuss OK1,0K2,0K4, 11K1.1, IIK 2.1,11K2.2
0) Konuuecmeo sapuanmoe Kaxcoo2o 3a0anus 0ia CmyoeHmos:

BapHAHTOB 3aJaHuil — 33

6) Bpemsa evitnonnenusn kaxcoozo 3adanus:

1-22 (mun.)
2-18 (mun.)

2) Pazoamounstit mamepuan - sapuanm 3K3aMeHAYUOHHO20 Duema

Kpurepun oneHku pe3yabTaToB Au¢¢epeHIMpOBAHHOIO 3a4eTa:

KonnuecTBo IMIpaBUJIBHBIX OTBCTOB

Ornenka

1 Bonpoc wul 3amaya

5 «OTIIMYHOY

lBOHpOC nl 3agada ¢ HEA04YC€TaMu

4 «xopomuioy

1 Bonpoc mnul 3amaua

3 «KYAOBJICTBOPUTCIBHO»

2 CHEYIAOBOJICTBOPHUTCIIHEHO»
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1.

Bonpocsl nia nudgdepeHmIUpPOBAHHOIO 3a4eTano Jucnuiiinae «MaTtepuajoBeleHue)

9HCKTp0T€XHI/IquKPIe MaTcpHralibl: HA3HAYCHUC, 00J1acTh IMPUMCHCHHA.

2. Knaccudukanus 3meKTpOTEXHIYECKUX MAaTePHAIIOB: 3JIEKTPUIECKHUE CBOWCTBA, MEXaHUIECKHE

CBOﬁCTBa, TCIIJIOBBIC XaPAKTCPHUCTUKH, MATHUTHBIC XapPaAKTCPUCTUKHU

3. IIpeaen npoYHOCTH MPHU PACTHKEHUH: OIpeieieHue, (opMyIia, yCTaHOBKH.

4. Tlpenen npOYHOCTH MPU CHKATUU: ONpeesieHue, popMysa, yCTAHOBKH.

5. [Ipeaen mpovYHOCTH MPU CTATUYECKOM U3TUOE: orpeneeHue, GopMmya, yCTaHOBKH.

6. Y mapHas BA3KOCTh: ompeenenue, GopMyma, yCTaHOBKH.

7.
8.
9.
10
11

TemnepaTypa miaBieHus: ONpeaeIeHUE, IPUMEPHI.
Temneparypa pa3mMsardyeHus: onpeaeacHue, IpUMepsbl.
TennocToiKkocTh: onpeneaeHue, NpUMephbI.

. HarpeBocToKOCTh: onpeiesieHue, IpUMEpPHI.

. X0JIOJIOCTOMKOCTb: ONPEACIICHUE, TPUMEPHI.

VY aenbHOE CONPOTHUBIICHUE: OnpeieeHne, GopMyiia, IpUMeph

12
13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

. AudnekTprudeckas MpOHUIIAEMOCTh: OTIPECIICHUE, IIPUMEPHI.

. DIeKTpudeckasi IpOYHOCTh: ONpeIEIICHUE, TPUMEPBHI.

KucnoTHoe unco: onpeseneHune, IpuMepsbl.

Bsi3kocTh: ornpeneneHue, MpruMepsl.

Bonomnornomenue: onpeaeneHue, mpuMepsbI.

Tponmyeckasi CTOMKOCTb: ONPEICIICHHUE, IPUMEPBHI.

JInpneKTpuKy: onpeieNieHue, Ha3HaYeHHe, KilaccuduKarus.

3aBUCUMOCTD Y/ICITBHOTO JICKTPUICCKOTO CONMPOTUBIICHUS JUICKTPUKOB OT X TEMIICPATYPHI.
Hedrsanpie macna: nonydyenue, 06J1acTh IPUMEHEHHS.

DNEKTPOU30JIAIMOHHBIC Macya: Ha3HAYCHHUE, OCHOBHBIC TPYIIIIHL.

Kunkve qUAIEKTPUKU: BUJIBI, TIOJTyYEeHUE, OCHOBHBIC XapaKTEPUCTUKH.

CHUHTETHYECKHUE )XUJIKUE TUIICKTPHUKH.

["a3000pa3Hble AMDIESKTPUKU: BHJIBI, OCHOBHBIC XapaKTEPUCTUKH, 00JIACTh MPUMEHCHHUSI.
DNEKTPOU3OISAIMOHHBIC MACA: MOTYyYEeHUE, OCHOBHBIC TPYIITIHI.

JlnaniekTpudyecKkrue MaTepHUalibl: HA3HAYCHUE, OCHOBHBIC BUJIBI.

TBepable TUAICKTPUKHU: BUJbI, OCHOBHBIC XapaKTEPUCTUKHU, 00JIaCTh MPUMEHEHUSI.
DIEKTPOU30JIAIMOHHBIC TIACTMACCH: OCHOBHBIE KOMIIOHEHTBI, CBOWCTBA, 001aCTh MPUMEHCHHUS
DNEKTPOU3OIISAIMOHHBIC PE3UHBI: OCHOBHBIC KOMITOHEHTBI, CBOMCTBA, 00JIaCTh TPUMEHEHUS
CrnoucThle TUIaCTMACChl: OCHOBHBIEC BHUJIBI, 00JIACTh TPUMEHEHUS, CBOMCTBA.

QHCKTPOKCpaMI/IqGCKI/IG MaTcpurajbl.: OCHOBHBIC BU/bI, 007aCcTh IMIPUMCHCHUA, CBOMCTBA.
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32. DnexrporexHuueckuit papdop: monmydeHue, CBONCTBA, 001aCTh TPUMEHEHHUS.

33. TBepaple OpraHUYECKue TUIIEKTPUKHU: COCTAB, OCHOBHBIE BUJIbI, TIOJyUYCHHUE.

34. TBepable NOTUMEPHU3ALUOHHBIE JUIEKTPUKU: TTOTYyYEHHE, COCTaB, OCHOBHBIE BUIBI.

35. TBepapie TOTUKOHACHCAIIMOHHBIC TUAICKTPUKU: TIOyUYEeHUE, COCTAaB, OCHOBHBIE BUJIBI.

36. DIeKTpONPOBOAHOCTH I'a3000pa3HBIX AUAJICKTPUKOB: ONpEIelIeHne, TEMIIEpATypHas 3aBUCUMOCTb.
37. TIpo6oii ra3000pa3HbIX TUAIEKTPUKOB: TPUIMHBI BOZHUKHOBEHHS.

38. [Ipo6oit )KUIKUX AUAIECKTPUKOB: TPHINHBI BOSHUKHOBEHUSI.

39. [Ipo6oit TBepaBIX AUAIEKTPUKOB: TPUUYUHBI BOZHUKHOBEHUSI.

40. Y aenbHOE 3IIEKTPUIECKOE CONPOTUBIICHUE TUAJICKTPUKOB: ONpeelieHrne, GopMyIa,
TeMIepaTypHasi 3aBUCUMOCTb.

41. Tlonspuzanus AUIIEKTPUKOB: OMPEACICHUE, BUIBI.

42. CunukatHble (HEOpraHUYeCcKue) CTeKIa: MOoTy4yeHne, CBOMCTBA, 00JaCTh MPUMEHEHUSI.

43. JlakoTKaHU: TIPOIIECC TOTyUYEHHUsI, OCHOBHbIE KOMIIOHEHTHI, 00JIaCTh TPUMEHEHHUS.

44, DeKTpOIPOBOTHOCTD XHUJIKUX AUIEKTPUKOB: ONPEICIICHHIE, TEMIIEpaTypHas 3aBUCUMOCTh

45, BJ'ICKTPOHPOBOI[HOCTB TBCPABIX TUBJICKTPHUKOB: OIIPCACICHUC, TCMIICPATYPHAsA 3aBUCUMOCTD

Pexomenayemasi intTepatypa Ajs pa3padoTKH OLIEHOYHBIX CPeCTB U MOAT0TOBKH,
00y4aImmnXxcs K IK3aMeHy:

OcHoBHas yueOHas TuTepaTypa:

1.  Bonpmapenko I'.I'. u 1p. Matepuanosenenue. 2-¢ u3z. Yueonuk ais CI10. — M.: FOpaiir, 2020 r. — 329
c.

2.  bonpmapenko, I'. I'. MarepuanoBenenue : y9eOHUK I CpeaHETO MPO(HEeCCHOHATLHOTO 00pa3oBaHwsl /
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