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@DoHJ OLICHOYHBIX CPEACTB MO AUCHUIUIMHE «DH3nueckoe MaTepuanioBeeHUE» BKIIOYAET BCE BUbI
OLICHOYHBIX  CPEACTB,  IMO3BOJSIOMIMX  IMPOKOHTPOJIMPOBATH  OCBOEHHUE  OOYYAIOLIMMHCS
npodeccuoHalbHbIX, obuienpodeccuoHaIbHbIX u npodeccuoHaIbHBIX KOMIIETEHIIHH,
npeaycMoTpeHHbIX DenepalibHbIM — 00pa30BaTEIbHBIM  CTAaHAAPTOM BBICHIETO 00pa3oBaHUs IO
HarpasieHuto nmoaroroBku 03.03.02  ®dusuka (kpamdukanus «bakanaBpy») u paboueld mporpaMMoin
JUCHUTUTUHBI « DU3HUECKOE MATEPUATIOBEICHHUEY.

Ha3nauenue poHIa OLIEHOYHBIX CPEIACTB

®onp oneHouHBIX cpenctB (POC) cocraBmsiercs B coorBercTBUU ¢ TpeboBanusmu GI'OC BO
JUIA TPOBEACHUS TNPOMEKYTOYHOW arTecTaly oOydarolmuxcs MO0 JuciuiuinHe «®Pusnyeckoe
MaTepUaIOBE/ICHUE)» HAa COOTBETCTBHE UX YYEOHBIX JOCTHIKEHUH TOATAamHBIM TPEOOBaHUSM
COOTBETCTBYIOIICH OCHOBHOW TMpodeccuoHabHOW o0pa3oBaTenbHOM mporpammbl (OITOIT). ®OC
SIBJISIETCS] COCTAaBHOM 4acThiO paboyeil MporpaMMbl JUCIIUTUIMHBI.

@DOHJT OLIEHOYHBIX CPEACTB AJI MPOBEACHUSI MPOMEKYTOUHOM aTTecTalui OO0ydaroluXxcs Mo
muctuiuinHe  «Du3nueckoe MaTepualoBEICHUE» BKIIOYAeT B ce0s: TEepeueHb KOMIICTCHIMHA C
yKazaHueM 5TanoB ux (opmupoBanus B mporecce ocBoeHusi OIIOIl; ommcanue mnokaszaTenedt u
KPUTEPHUEB OIICHWBAHUS KOMIICTCHIIMH HA Pa3IMYHBIX 3Tanax WX (OPMUPOBAHUS, OMUCAHWC IIKAI
OLICHUBAHHUS;, TUIIOBbIE KOHTPOJIbHBIC 33JaHUSI WM HMHBIE MaTepHalibl, HeOOXOIUMBbIE ISl OLEHKU
3HaHWH, YMEHUI, HABBIKOB U (MJIM) OMbITA JAEATEIbHOCTH, XapaKTEPU3YIOIIMUX dTarbl (POPMHUPOBAHUS
KomreteHuil B npouecce ocBoeHus: OIIOIL; Mmeroanueckue Marepuansl, ONpeaesSoIne TPOLeTypbl
OIICHUBAHUS 3HAHWM, YMEHUW, HABBIKOB W (WJIM) OIbBITA ACSITEIBHOCTH, XapaKTEPU3YIOIINX ATaIlbl
(dbopMUpOBaHHSI KOMITETEHITUH.

@DOH/T OLIEHOYHBIX CPEJICTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OIICHHBAHWS:

- BAIUAHOCTHU: OOBEKTHI OIICHKH JIOJKHBI COOTBETCTBOBAThH MOCTABJICHHBIM IIEJIIM 00Y4YEHHUS;

- HAQJACKHOCTU: WCIOJIH30BAHUE EAMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB JUIS OLCHUBAHUS
JIOCTHIKCHMH;

- O0BEKTUBHOCTHU: PA3HBIC CTYICHTHI JOKHBI UMETh PaBHBIE BOBMOXKHOCTH JTIOOUTHCS ycIexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBaMu POC sABASAIOTCS:

- TpeJAMETHas HaNpaBJIEHHOCTh (COOTBETCTBUE TMPEAMETY U3YUYEHUS KOHKPETHOM ydeOHO
JUCITUTITUHBI);

- couepkaHue (COCTaB MW B3aUMOCBSI3b CTPYKTYPHBIX €IMHHII, OOpa3yloluX CoJepKaHue
TEOPETUYECKON U MPAKTHUUYECKOMN COCTABIAIOMNX YUYeOHON NUCIUTUINHEI);

- 00BbeM (KOJIMYECTBEHHBIN COCTAaB OLIEHOYHBIX CpeacTB, BXosaux B DOC);

- KauecTBO oleHOoYHbIX cpenactB u ®OC B 1enoMm, obecreynBaroiiee MONy4eHHe OOBEKTHBHBIX U
JIOCTOBEPHBIX PE3YJIbTATOB MPH MPOBEJICHUU KOHTPOJIS C PA3IMUYHBIMU HEISIMHU.

LIEPEYEHHh KOMIIETEHIIUM C YKA3AHUEM 3TAIIOB UX ®OPMUPOBAHUS B
MPOILIECCE OCBOEHHUS OBPA3OBATEJBbHOM ITPOI'PAMMBI

1.1 Ilepevyens popMupyeMBbIX KOMIIETECHIIUH

Kon HaumenoBanue NHaukaTop TOCTHKEHUS B pesynbrare ocBoeHus

KOMIIETEH- KOMITIETEHIIUH KOMITETEHIIUH JUCIUIUIMHBI 00yJaroImuncs

1007031 (3axpenieHHblll 3a OUCYUNTIUHOTU) JMOJIKEH:

YK-2. Criocoben VK-2.1. Onpenenser kpyr 3agad | 3HaTh: AHanu3upoBaTh|
OTIpeNeNATh KPYyT B paMKax IIOCTaBJIEH 3agady, BBIACHSAS ee 0a30BbIC
3aJa4 B paMKax HOM 1L1eTH, OIPEEIIsieT CBA3H COCTaBJISIONIHE
MOCTaBJICHHOMN MEXK]ly HUMU; YMeTs: OcCyliecTBIISIThH




IIeJId ¥ BEIOUpATh
ONITUMAJIbHBIC
CIOCOOBI X
peLIeHHs, UCXO/IS U3

YK-2.2. Ilpenaraet criocoOs
peIIeHus TOCTaBIICHHBIX 33134 U
OKUJIaEMbIE PE3YyIbTaThI;
OIICHHUBACT IMPEITI0KESHHBIC

nmouck  uHGOpMamuM AN
[peIIEHUS IOCTaBJICHHOM|
3aJaud Mo Pa3IUYHBIM THUIIAM
3aIpoCcoB

(u3uKK mpoliecca B 3aJaHHON

(bu3nUecKoil cucTemMe ¢ y4eToM ee

Ha3HAUYEHUS U HJIEMEHTHOM

(37IEKTPOHHOM, ONITHYECKOIT) O6a3bl.
ITK-3.3. CriocobeH asiekBaTHO
MPUMEHUTh MaTeMaTHIECKUH
WHCTPYMEHTApUN NTPU
(hOpMyYITHUPOBKE MOACITUPYIOLTUX
buznyeckuit mpouecc
YpaBHEHUM.

JIEHCTBYIOIINX CIIOCOOBI C TOUKH 3PEHHUS Bnaners: Ilpu oGpabotke
IIPABOBBIX COOTBETCTBHUS 1I€JIU IIPOEKTA; H(pOpMaIN OTJIMYAET|
HOPM, YK-2.3. Ilnanupyer peanu3aiuio (hakTsl oT MHEHUH,
AMEIOIIUXCS 3a7a4 B 30HE CBOEH MHTEPIPETALUNI, OLICHOK,
pecypcoB u OTBETCTBEHHOCTH C yYETOM (dbopmupyer COOCTBEHHbIE
OTrpaHUYEHUN UMEIOLINXCS PECYPCOB U MHEHUS u CY>KICHHUS,
OTpaHUYEHUH, IEHCTBYIOIIUX  @PTYMEHTUPYET CBOU BBIBObI
IIPABOBBIX HOPM; U TOUYKY 3pEHUS
VK-2.4. Brimonuser 3a1a4u B
30HE CBOEW OTBETCTBEHHOCTH B
COOTBETCTBHH C
3arIaHuPOBAHHBIMU
pe3ylbTaTaMu ¥ TOYKaMH
KOHTPOJISI, TPH HEOOXOIUMOCTH
KOPPEKTUPYET CIIOCOOBI
pelieHus 3aaay;
VYK-2.5. Ilpencrasnsier
pe3yJIbTaThl IPOEKTA,
npeiaraeT BO3MOKHOCTH UX
WCIIOJIH30BaHUS W/HIIH
COBEpLICHCTBOBAHMSI.
T1K-3 CriocoOHOCTE T1K-3.1. Crroco0O€eH O1leHUTh Bnaners:
HCII0JIb30BATh AKTyaJIbHOCTh pelIaeMoil 3a1aun | MHGOPMaIMOHHON
CIelaTM3UPOBaHHbIE [HA OCHOBE aHaIM3a HAYyYHO- KOMIIETEHTHOCTBIO
3HAHUA B 00J1aCTH TEXHUUYECKOH JINTEPATyphl U (camocTosATENBHO paboTaTh C
(bU3HUKY 17151 OCBOEHUS [MHGOPMAIMOHHBIX MAaTEPHUAJIOB 10| Pa3IUYHBIMU
MpOoGUITBEHBIX TEMAaTHUKE MCCIIEIOBAHUS. UH(OPMAaIMOHHBIMU
(bu3nuecKux [1K-3.2 CriocoGeH moaroToBUTH HUCTOYHUKAMU),
TTICLUTUTNH VCXOJ/IHbIE JaHHBIE TS KJIacCU(UIIUPOBATH,
MaTeMaTUYECKOTO OMUCAHUS aHAJIM3UPOBATh,

CHUHTE3UPOBAThH U OLIEHUBATh
3HaYMMOCTb HH(POPMALINY;
TEXHOJIOTUSIMU
IIPOEKTUPOBAHHUS U
OpraHu3aluu
00pa3oBaTesIbHON Cpebl;
TEXHOJIOTHEN peIeHns
(UBUYECKUX 33729 U
aHaJIM3a CUTYaIuil;
YMers:

OCYIIECTBISATh
TEOPETUYECKOE
MOJICJIUPOBAHHE

(U3UYECKUX MPOIECCOB U




SIBIICHUH; BEIABIATH U
aHAIM3UPOBATh
KauyeCTBCHHBIC U
KOJIMYSCTBCHHBIC
XapaKTEPUCTUKHU
(bu3HYECKUX 0OBEKTOB;
3HaTh:

CYIIHOCTb U 3HAUYCHUE
M3y4aeMON JUCUUILINHBL,
00BEKT, MpeaIMeT, OCHOBHBIC
(yHKIMH, METOBI,
KaTeropuu; COBPEMEHHbBIE
TEOPUU BOCHUTAHUS U
00y4eHHUs; CyIIHOCTb
MOJIEpHHU3ALUA POCCUMCKON
CHUCTEMBI 00pa30BaHUs.

TpaauumnonHas cucreMa KOHTPOJIS.

Texywuit KoHmponb OCyLIECTBISIETCA B TEUCHUE CEMECTpa B YCTHOH M MMCbMEHHOH (GopMme B BUJE
KOHTPOJIbHBIX U J1a00paTOPHBIX PabOT, YCTHBIX OIPOCOB U IIPOEKTOB.

Ilpomesicymounnlii. KOHmpOab TPOBOAUTCA B BHUJAE KOHTPOJBHBIX PAabOT U TecToB. OOBEKTOM
KOHTpPOJISL SIBJISIFOTCS. YMEHHST BO BC€X BHJAX JEATEIbHOCTH, OrPAHUYEHHBbIE TEMAaTHUKOW U
poOJeMaTUKON M3yuyaeMbIX pa3/ieloB Kypca. Y4eOHO-MEeTOAMYECKHE MaTepuabl A HMPOBEIECHUS
MIPOMEKYTOUYHOTO KOHTPOJISL (KOHTPOJBHBIX padoT) KaXKIbli yueOHBIN roj] pa3padaThIBatOTCs 3aHOBO.
BapuaHTbl KOHTPOJIBHBIX PAOOT MPOLUIBIX JIET IOCTYIHBI B 3JIEKTPOHHOU (hopMe.

Hmozogvlii konmpop NPOBOAUTCS B BHUJIE YK3aMEHA 3a BeChb Kypc 00ydeHus. OObEeKTOM KOHTpOJIS
ABJIAETCA  JIOCTHKEHHME  3amaHHoro  [Iporpammoli  ypoBHS ~ BIAAcHMs  KOMIIETEHIMEH
(OcnoBHOro/I10BBIIIEHHOTO).

OK3aM€H B KOHIIE CEMECTpA, BKJIIOYAIOIIMKM IPOBEPKY TEOPETUUECKUX 3HAHWM M yYMEHHME DEIaTh
MPaKTUYECKHE 3a/1a4M 110 BCEMY IIPOHJCHHOMY MaTepHaly.

2. OMUCAHUWE MMOKA3ATEJEN U KPUTEPUEB OLIEHMBAHUS KOMIIETEHIIUIA HA
PA3JINYHBIX 3TAITAX UX ®OPMHUPOBAHMUSA, OIIMCAHUE IIIKAJI ONEHUBAHUA
OueHuBaHue BbINOJHEHUS HPAKMUYECKUX 3A0aHUTL

YpoBeHb 0CBOCHUS IHokazaTenu Kpurepun
OtnnyHO 1. ITonnoTa BeimosiHeHusI | CTyZeHTOM  KOHTpoOJibHas  pabota
(TIOBBIIIEHHBIN YPOBEHD | IPAKTHYECKOTO 3aaHMts; pemieHa camocTosTenbHo. CocTaBieH
2. CBOEBpPEMEHHOCTh BBINOJIHEHUS | IPABUIBHBIM  QITOPUTM  pELICHUs
3a/laHus; 3amaHui. PaccyxneHus JOTMYHBI,
3. [TocnenoBarenpHOCTH u | BbIOOpe QOopMynT U pelIeHuH HeT
palnoHaIbHOCTh BBITIOJIHEHUS | OIIMOOK, TOJY4YEeHbl BEPHbIE OTBETHI,
3aJlaHus; 3alaHusl  pelIeHbl  palOHAaJIbHBIM
4. CaMOCTOSITEIBHOCTh PEIICHHUS. cnocoboM. Brmmonaeno 76-100 % (mo
OayytaM) KOHTPOJbHON PabOThI
Xoporio CrtyneHToM  KOHTpOJIbHass —~ pabora
(6a30BBI YpOBEHB) BBITIOJIHEHA C MOJICKa3KOM
MIpENOIaBaTEIIS. CocrasneH
NpaBWIbHBI ~ QITOPUTM  pEILIEHUs
3agaHui. PaccyXKIeHHs JOTMYHBI U B
pELICHHSIX HET CYIIECTBEHHBIX OMIMOOK.




[IpaBunbHO caenad BBIOOP GopMydT A
pelIeHUs; eCTh OOBSICHEHUE pEelICHHS,
HO 3aJjaHus PEIIeHbI HepaIlOHATbHBIM
croco0OM WM JIONMYIIEHO He Oolee
JIBYX  HECYNIECTBEHHBIX  OIIUOOK,
MOJIy4YeH BEpHBIM OTBET. BrImonHeHO
50-75 % (mo Oammam) KOHTPOJBHOMN
paboThl

Y 10BIIETBOPUTEIILHO
(TTOpOTOBBIN YPOBEHB)

CryneHTOM  KOHTpOJbHasi  pabora
peleHa c M0JICKa3KaMHU
npenogasatensd. llpu 3Tom 3anaHue
IOHATO NpaBWIbHO. B  sormyeckux
pacCy)KIeHHSAX HET  CYIIECTBEHHBIX
OLIMOOK, HO JIOMYIIEHbI CYIIECTBEHHbIE
om0k B BBIOOpE GOpMynT WId B
MaTeMaTHYeCKUX pacyeTax. 3alaHus
pELIEHO HE IOJHOCThIO WM B OOIIEM
Bujme. Bemomaneno 2549 % (mo
0ajuiaM) KOHTPOJIbHOU pabOTHI

HeynosnerBopurensHo CtyzneHTOoM 3aaHUs HE PELICHO
(YpoBeHb HE
c(hOpMHUPOBAH)

OuenuBaHue BbINOJHEHNS 1adopam

OpHbBIX pabom

YpoBeHb 0CBOCHUSA IlokazaTenu Kpurepun
OtiinyHO 1. [TosmHOTA BeInosiHeHHs | CtyneHToM — JaboparopHass — pabora
(TIOBBIIIEHHBIN YPOBEHb | 1a00paTOPHOI pabOTHI; BBIITOJIHEHA CaMOCTOATEIIBHO.

2. CBOEBPEMEHHOCTh BBINOJHEHUS
nabopaTopHON pabOTHI;

3. [TocnemoBaTenbHOCTD 5
paIMoHaIBLHOCTh BBITIOJTHEHUS
oTYeTa 1o J1abopaTopHOU padoTe;
4, CaMOCTOSITEeIbHOCTD
BBHITIOJTHEHUS 1Ta00OPaTOPHBIX paboT.

CocTaBieH TNpaBWIBHBIA  AJITOPUTM
BBINIOJTHEHUS 1a00paToOpHOl paboThl U
OoTyeTa IO HEW, B BBIBOJE INPUBEICHBI

MIpaBUIIbHBIE JIOTHYECKUE
paccyxzaenus. B Boibope dopmyn ans
00paboTku pe3yabTaToOB u

rpaduyecKkoil  MHTEpPHpeTaluu  ITHX
pe3yJabTaTOB HET OIIMOOK, IMOJTyYeHBI
BEpHbIE 3HAYEHUS] HUCCIEAYEMBIX U
PacCYMTHIBAEMBIX rapameTpoB,
naboparopHas  paboTa  BBINOJHEHA
panMoHaIbHBIM  criocoOoM.  JlaHbI
MpaBUJIbHBIE M TIOJIHBIE OTBETHl Ha
KOHTPOJIbHBIE BOITPOCHI.

Xoporro
(6a30BbIil ypOBEHbD)

CoctaBieH MpaBUIbHBIA  alTOPUTM
BBITIOJTHEHUS 1a00paTOpHOl paboTHl U
oTYeTa 10 HeH, B BBIBOJIE MTPHUBEJICHBI B
OCHOBHOM  TPAaBHJIBHBIE JIOTHYECKHE
paccyxxnenus. B BoiObope dopmyn, mis
00paboTku pe3yIbTaTOB, "
rpaduuecKol  MHTEepIpeTaluu  ITHX
pe3yiabTaToB  HET  CYILECTBEHHBIX
omnOok. [TomydeHsl, BepHbIe 3HAYCHUS
UCCIIEAYEMBIX M PaCCUUTBHIBAEMBIX

napameTpoB, HO jabopaTopHas pabora




VY 10BIE€TBOPUTENBHO
(mOpOroBbIi YPOBEHD)

HeynosnerBopurensHo
(YpoBeHb HE
c(hopMHUPOBaH)

BBIIIOIHEHA HEPAIMOHAITBHBIM
Ccroco0OM WM JIONMYIIEHO He Oolee
JIBYX HECYIIECTBEHHBIX OMUOOK. [laHbI
IPaBHJIbHBIC, HO HE IMOJIHBIC OTBETHI Ha
KOHTPOJbHBIC BOIPOCHI.

Crynentom  nabopatopHas  paborta
BEITIOJTHEHA c MOJICKa3KaMu
npenonasarens. [Ipu 3ToM 3amanue 1Mo
nabopatopHoi pabote MIOHSITO
NPaBUIIBHO. B JIOTHYECKUX
PaCCyX)ICHHSIX, oTyeTa 1o
nabopaTopHOI pabore HET
CYIIIECTBEHHBIX OIMIMUOOK, HO JIOMYIICHBI
CYILLIECTBEHHbIE OMIMOKH B BBIOOpE

dbopmyi, st 0OpabOTKH pe3yIbTaTOB,
U rpaduyecKoil HMHTEPIPETAIlMH ITHX
pe3yJIbTaToB; 00pabOTKa pPEe3yIbTaTOB
BBIIIOJIHEHA HE TIOJHOCTBEO WJIH B
obmem Bume. JlaHpl B OCHOBHOM
NpaBUJIbHBIC, HE IOJIHBIC OTBETHI Ha
KOHTPOJIBbHBIE BOIIPOCHI.

Crynentom nabopaTopHas pabora He
BHINIOJITHCHA W /WM HE TMPOBEIEHA
obpaboTka u WHTEpIpeTaIus
pe3yabTaTOB  DKCIIEPUMEHTA. Her
OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL.

Oue}mBa}me BbITNIOJTHCHHUSA TECTOB

YpoBeHb 0CBOCHUSA Iloka3zaTenun Kpurepun
OTIn4HO BeimonHeHo  90-100%  3amaHuin
(noBbieHHBIN ypoBeHb | 1. [TodHOTA BHITIOJIHEHHS TECTOBBIX | IPEIJIOKEHHOTO TECTa, B 3aJaHUsAX
3aJIaHNM; OTKPBITOIO THUMNA JaH I[OJHBIMU,
2. CBOEBPEMEHHOCTD BHITIOJIHEHHUS; | Pa3BEPHYTHIN OTBET Ha
3. IlpaBUJIBHOCTH OTBETOB Ha | MOCTaBJIEHHBIA BOIIPOC
BOITIPOCHI;
Xopomuio 4, CaMOCTOSITEIBHOCTD | BBITIOJIHEHO 65-89% 3aJlaHuN
(6a30BBIi YPOBEHB) TECTUPOBAHUS. MPEJIOKEHHOTO TECTa, B 3aJIaHUSIX
OTKPBITOIO THUMAa JaH [OJIHbIMU,
pa3BEpHYTHIN OTBET Ha
MOCTaBJIEHHBII  BONPOC;  OJHAKO

VY 10BI€TBOPUTENHHO
(OpOroBbBIN YPOBEHD)

HeynoBiieTBopuTenbHO

ObLIN JOMMyMIEHbBI HETOYHOCTU B
OIPCACIICHUU HOHHTHﬁ, TCPMHUHOB U

Ap.

BBITTIOJTHEHO 31-64% 3aJaHuH
MPEIOKEHHOTO TECTa, B 3aJIaHUSX
OTKPBITOIO THUNA JIaH HEMOJIHbIN
OTBET Ha TOCTaBJICHHBIA BOIPOC, B

OTBECTC HC MNPUCYTCTBYIOT
A0Ka3aTCJIbHBIC IIPUMEPBI, TECKCT CO
CTUIIMCTHYCCKUMHU u

opdorpadudeckumMu OMMOKaMH.

BBIIIOJTHEHO 0-30% 3aJaHul




(YpoBeHb
chopMHUPOBaH)

HC

MPEITI0KEHHOTO
NIOCTaBJIICHHBIC  BOIIPOCHI  OTBET
OTCYTCTBYET W HEMOJHBIH,
JIOMYIIEHBI CYIIECTBEHHBIC ONIMOKU
B TEOPETUIECKOM MaTepuase
(TepMHHAX, TOHATHUSX).

TECTa, Ha

OuneHuBaHue OTBETA HA DK3aMeHe

YpoBeHb 0CBOCHUA Ilokazarenu Kpurepuun

OTJIINYHO 1. ITonuota u3noxenus | CTygeHToM nag ITOJIHBIH, B

(OBBILLIEHHBIN YPOBEHb | TEOPETUUECKOTO MaTepuaa; JIOTUYECKOM  TMOCIEA0BATEeIbHOCTH
2. IlonmHota ®  TOPaBUIBHOCTH | Pa3BEPHYTHIN OTBET Ha
pelIeHus: MPaKTUYECKOro 3a/IaHusl; | MMOCTaBJICHHBIM BOMpOC, TJ€ OH
3. [IpaBunbHOCTH W/WIH | IPOJIEMOHCTPUPOBAT 3HaHUs
apryMEHTUPOBAaHHOCTh M3JIOKEHHUs | MpeMeTa B  TIOJHOM  00beMe

Xopomo
(6a30BBII YpOBEHB)

VY 10BI€TBOPUTENHHO
(OpOroBbBIN YPOBEHD)

(mocne0BaTeIbHOCTD JICHCTBHM ),
4. CaMOCTOSITEILHOCTD OTBETA;
5. KynbTypa peun.

y4eOHOW MporpaMMbl, JTOCTATOYHO
IyOOKO OCMBICIMBAET AUCIUIUIHHY,
CaMOCTOSITENIbHO, M HCUEPIIIBAIOIIE

OTBEUaeT Ha  JIONOJIHUTEJIbHbIE
BOIPOCHI, MPUBOJUT COOCTBEHHbIE
IIPUMEPBI 1o npo0sieMaTuke

MIOCTABJICHHOT'O BOIPOCA, OTBETHJI
Ha JOTOJHUTEIbHBIE BOMPOCH 0€3
OIHO0K

CTyzneHTOM J1aH pa3BEpHYTHI OTBET
Ha IIOCTABJIEHHBIM BONpOC, TI€
CTYIEHT JEMOHCTPUPYET 3HaHUf,
npuoOpeTeHHbIE Ha JIEKIMOHHBIX U

CEMHUHAPCKUX 3aHATUAX, a TaKKe
MOJIyYEHHBIE MOCPEJICTBOM
M3ydeHHUs 00s3aTeNbHBIX YUYeOHBIX
MaTepuajioB MO  Kypcy,  JaeT
apryMEHTHPOBaHHBIC OTBETHI,
MPUBOAUT NPUMEPHI, B

OTBET€ NPHUCYTCTBYET CBOOOAHOE

BJIaJICHUE MOHOJIOTHYECKOMN pC€Yblo,
JJOTUYHOCTh U IMOCICAOBATCIBHOCTD
OTBCTA. O)IHaKO AOIYCKACTCA
HETOYHOCTh B oTBeTe. OTBEeTHII Ha
BCC MHOIIOJHHUTCIBHBIC BOIIPOCHI C
HEOOJILIITUMH HETOYHOCTIMU

Crynentom JaH OTBET,
CBHJICTEIBCTBYIOINN B OCHOBHOM O
3HAHUHM  TIPOLIECCOB  H3ydaeMOM
JTUCIUIUTAHBL, OTIIMYAIOIIUNCS
HEJIOCTaTOYHOHN rITyOHHOM 151
MTOJTHOTOMN PAacCKpBITHS TEMBI,
3HAHHEM  OCHOBHBIX  BOIIPOCOB
TeopuH, ciabo CchHOPMHUPOBAHHBIMU
HaBbIKaMU aHalM3a  SIBJICHUH,
IIPOLIECCOB, HEJ0CTaTOYHBIM
YMEHHEM J1aBaTh




apryMEHTUPOBAHHBIE  OTBETHI U
MPUBOANTH NMTPUMEPHI, HETOCTATOUYHO
CBOOOIHBIM BJIaJICHUEM
MOHOJIOTHYECKOI peyblo,
JIOTMYHOCTBIO u
IIOCJICAOBATEILHOCTHIO OTBETA.
JlormyckaeTcsi HECKOJIBKO OIMUOOK B
coJiepKaHUuH OTBETa Ha
JIOTIOJTHUTEIIbHBIC BOTIPOCHI.

HeynosnerBopurensHo CTyneHTOM J1aH OTBET, KOTOPBIi
(YpoBeHb HE COJICPKHT psin CepBhE3HBIX
chopMHUPOBaH) HETOYHOCTEH,  OOHApYyKHUBAIOUTUN
HE3HAHHE IMPOIECCOB HU3ydaeMOi
peIMEeTHOM o0ractu,
OTJINYAIOLIUICSA HernyOoKuM
pacKpbITUEM  TEeMbl, HE3HaHUEM
OCHOBHBIX  BOIPOCOB  TEOPHH,
HEeC(OPMUPOBAHHBIMU  HABBIKAMU

aHajgu3a  SIBIICHHIM, MIPOLECCOB,
HEyMEHUEM J1aBaTh
apryMEHTHPOBAHHEIE OTBETHI,
c1a0bIM BIIaJICHUEM
MOHOJIOTHYECKOU peusbto,
OTCYTCTBHEM JIOTUYHOCTH u
MOCJI€OBATECIbHOCTH. BriBOIEI

NOBEPXHOCTHBL. HeTr oTBeTOB Ha
JOIIOJIHUTCIIbHBIC BOITPOCHI, T.C
CTYZICHT HE CIIOCOOCH OTBETUTHh Ha
BOTIPOCHI JTaKe npu
JIOTIOJTHUTEITHHBIX HABO/IAIINX
BOIPOCAX MPEo/1aBaTes.

3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE JJIA OHEHKU IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110
JUCHUNIIIMHE, XAPAKTEPU3YIOIIUX TAIIBI ®OPMHAPOBAHUSI KOMIIETEHIIA
B IIPOIIECCE OCBOEHMSA OBPA30OBATEJIBHOM ITPOI'PAMMBI

TecTbl
BemectBo, B cOCTaB KOTOpPOro BXOJSAT JBa WM HECKOJbKO KOMIIOHEHTOB, Ha3bIBaeTCH:
1.Merannom
2.CrmaBoM
3.Kpucrannndeckoi pemerkon

SIBneHue, mpu KOTOPOM BEUIECTBA, COCTOAIIME M3 OJHOIO U TOTO K€ 3JIEMEHTa, UMEIOT pa3HbIe
CBOICTBA, HA3BIBACTCS:

1. Annorponueit

2 Kpucramuuszanuei

3.CunaBom



Bec ogHOro KyOM4eckoro caHTUMETpa MeTalljla B TpaMMax, Ha3bIBaeTCS:
1.Y 1enbHEIM BECOM

2. TemIoeMKOCThIO

3.TennoBoe (TEpMUUECKOE) pacIIupPEHHE

CriocoOHOCTh METAJJIOB YBEIMYMBATH CBOM pa3Mephl IPH HarPEBAHUU, HA3bIBACTCS:
1. TennoemMKoOCThIO

2.IlnaBnenuem

3 TermoBoe (TepMUYECKOE) pacIIUPEHUE

CrocoGHOCTh METAJJIOB MPOTUBOCTOSITH pa3pylIaloIIeMy ASHCTBUIO KUCIOPOAa BO BpeMsl HarpeBa,
Ha3bIBACTCS:

1.KHCI10TOCTOMKOCTBIO

2.2KapocToiikocTbIo

3.KaponpouHOCThIO

SIBneHue pa3pylieHus] METaIOB MO/ ICHCTBUEM OKPYKAIOIIEeH CpeJbl, HA3bIBACTCS:
1.2KapocToikocTsI0

2. KaponpouHOCThIO

3.Koppo3sueit

MexaHnuyeckue cBOMCTBa METAJJIOB 3TO:
1.KHCII0TOCTONKOCTH U 5KapOCTOUKOCTh
2.KapornpouHOCTh U TUIACTUYHOCTh
3.TennoeMKOCTh U IJIaBJICHUE

CriocoOHOCTh METAJUIOB HE pa3pylIaThes MO IeHCTBUEM HAarpy30K, Ha3bIBaeTCs:
1.Yupyrocteto

2.IIpouHoCTBIO

3.[lmacTuyHOCTHIO

CriocoOHOCTh METAJIOB, HE Pa3pyIIasiCh, U3MEHSTH MO/ JCHCTBHEM BHEITHUX CHJI CBOIO (hopMy U
COXPaHATh U3MEHEHHYI0 ()OpMY TOCIIE MPEeKpalleHus: ASUCTBUSI CUJI, Ha3bIBACTCS:

1.Yupyroctero

2.Ilpeaenom NpoyHOCTH

3.I11acTHYHOCTBIO

CrocoOHOCTh METAIJIOB COMPOTHUBIIATHCS BIAaBIMBAHHIO B HUX KAaKOTO MO0 TeJa, Ha3bIBACTCS:
1.TBepnocThIO

2.I11n1acTUYHOCTBIO

3.YupyrocTeio

CrocoOHOCTh METAJIOB HE pa3pylIaThes MO IEHCTBUEM HArpy30K B YCIOBHSIX BBICOKHX TEMIIEpaTyp,
Ha3bIBACTCS:

1.2KapocToiikocTbio

2.1InaBnennem

3.XKaporpouHocThIO

B cepom uyryHe yriiepos HaxoauTCs B BUJIE:
1.B Bune rpadura
2.B Buae nieMeHTHTAa



Cranb OoJsiee BRICOKOTO KayecTBa MOTy4daeTcs:
1.B anexTporeuax

2.B noMeHHBIX neyax

3.B MapTeHOBCKUX Nevax

CmuiaB keses3a ¢ yriaepoJoMm, Mpu coAepKaHuu yriaepoja menee 2,14%, nasbiBaercs:
1.Yyryn

2.Cranb

3.JlatyHn

«Bpenubie» npuMecH B CTaJAX, ITO:
1.Cepa u pochop

2.Mapranen u KpeMHHI

3.XKene3o u yraepon

Mapxka ObIcTpopexyLIei cTanu:
1.9X®
2.V 12
3.P 18

Kakas u3 atux craneii serupoBantas?
1.Y7A

2.Cranp 45cn

3.38'H2102

Kaxkas u3 stux craneit umeer 0,42% yriepoaa, maprania menee 2%, kpemuus 2%, amroMunaust 3%?
1.42Mu2CHO

2.42MuC2103

3.42C2103

Kakas u3 aTux craneit moixycnokoitnas?
1.Crans 851c
2.Cranb 45cn
3.Cranp 55k

Mapka ceporo 4yryHa:
1.CU24-44

2.K445-6
3.M4X12I3M

Harpes uznenust 10 onpeeneHHol TeMnepaTypsl, BBIIEPKKA IIPU 3TOM TeMIlepaTypbl U MEJICHHOE
OXJIAXK/ICHHE, OTO:

1.3akanka

2.Hopmanuzarus

3.01xur

HarpeBanue uznenue 10 onpeaeneHHON TeMIEpaTyphl, BEIAEPKKA U OBICTPOE OXJIaXKICHUE C
TTOMOIIIBIO OXJIAXKTAFOIICH CPEe/Ibl, ITO:

1.3akanka

2.01xur

3.Hopmanu3zauust
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3akaJika v MOCIEAYIOIUNA OTITYCK, 3TO:
1. Tepmuueckast 00OpaboTKa
2.ITpokanuBaeMOCThb

3. Tepmuueckoe yiay4lleHHne

HarpeBanue ctanbHOro U3eus B Cpejie JErKo OTAAIoEeH yriaepo (IpeBeCHbIN yrob), 3TO:
1.A3oTupoBanue

2 IlemeHTanms

3.AnutupoBaHue

OaHOBpEeMEHHOE HACHIIICHHE TOBEPXHOCTH CTAIILHOTO U3EIUs YIIepOaI0M U a30TOM, ITO:
1.IlnanupoBanue

2. IlemenTanus

3.A30TUpOBaHNE

Kakas TexHonorus npuMeHseTcs AJIs NOJyuYeHuUs: U3JeJIUN U3 KOBKOIO YyTyHa:
1.XonoiHas IITaMIIOBKA

2.T'opsiyast mnactuueckas nedopmanus

3. JIUTenbHbINA OTXKUT OTJIMBOK U3 0€JIOro YyyryHa

KakoBa nieip MoauduupoBaHusi BLICOKOMPOYHBIX YYTYHOB:
1.M3menpueHme MIaCTHHOK rpaduTta

2.IlomydyeHnne nepauTHON CTPYKTYpbl METANINYECKOU OCHOBBI
3.Ilpumanue rpadUTHBIM BKJIFOUYCHUSM IAPOBUIHON (OPMBI

Kaxkoit xumudeckuit 2ieMeHT npeodagacT B CTAISIX:
1.Yraepon

2. XKeneszo

3. Xpom

4. Hukenn

5.Kucnopon

N3mepenne, Kakoro MEXaHM4eCKOTro CBOMCTBA UCIIONIBb3YeTCsl OOBIYHO JIJIs1 KOHTPOJISl KadecTBa
TEPMHUECKON 00pabOTKH:

1.TBepnocTh

2.IIpouHoCTb

3.IlnacTuyHOCTH

4.Y napHasi BI3KOCTb

5.M3HOCOCTOMKOCTD

Kakoit xumuueckuii 3J1eMeHT JiesIaeT CTajlb KOPPO3MOHHOCTOMKOM:
1. Mn (mapranerir)

2. Ni (HUKeb)

3. Cr (xpom)

4. C (yrnepon)

5. Ti (TuTan)

Jledopmarius Tesa o1 IeHCTBHEM BHEIIHUX CHII, COMIPOBOYKIAOMIASICS H3MEHECHHEM KPHBH3HBI
nedpopMUpyeMoro Temna, 3To:

1. Kpyuenue

2.13rub

3.CaBur

11



CunyMHHBI - 3TO
1.CrutaBel amOMHUHHAS
2.CmiaBel MarHust
3.CrutaBel MeIU

Bpon3ssI - 310
1.CraBbl aIFTOMUHUS
2.CmaBel Meu
3.Ciu1aBbl Maruus

Jlatynu - 310

1.CruraBel Maraus ¢ aJJlOMAHHEM
2.CnuiaBbl QJIFOMUHMS C KDEMHUEM
3.CmnaBbl MeOU C IMHKOM

O06o03HaueHne TBEPIOCTU MeTalIa 1o MeToy bpuness:
1.HRC

2.HB

3.HV

KoHTpoJibHbIe BONPOCHI U 3a]aHUs

. IlepBbIii 1 BTOPOM 3aKOH TEPMOAUHAMUKHN. XUMUYECKUN ITOTCHIUAII.
. CtpoeHue ueanbHbIX KPUCTAJUIOB. THIIBI PELIETOK U UX XapaKTEPUCTUKU.
. DHTPOIUS CMEIICHNUS.
. IH1eKCBI IIIIOCKOCTEN U HAIIPABJICHUI.
. PactBopuMOCTS.
. MexxaromHoe B3aumoeiicteue. [Ipubnuxenre napHblx B3auMOJICHCTBUM.
. IIpaBuno ¢a3 'n60ca.
. [loTeHInanel MapHbIX B3aUMOACUCTBUN.
. YcnoBus paBHoBecusa. KoHcTaHTa paBHOBECHSI.
0. KorcranTsl (MaTepHalioB) U MOTSHIMAIBI TAPHOTO B3aMMOICHCTBHS
11. [NoBepxHocTHBIE 3 deKThl. TepMoarHaMUKa MPOLIECCOB
12. lonHas, MeTtajuinyeckas, KOBaJIeHTHAs U MOJIEKYJISIpHAs CBS3b.
13. JluarpaMMBbl COCTOSIHUSI.
14. OcHOBHBIE XapaKTEPUCTUKN KPUCTAIUIOB, CBA3aHHBIE C KPUCTAIIINYECKON PEIIETKOM.
15. TIpomexxyTounsie ¢a3bl, pa3sl JlaBeca
16. Pactipenenenue MeTauioB 1o rpynnam 1 UX CBOKCTBA.
17. OrpaHn4eHHbIE TBEPABIE PACTBOPHI.
18. M3menenne Tm, cKUMaeMOCTH, aTOMHOIO pa3Mepa B 3aBUCUMOCTH OT IOATPYIIIBI B
MIEPUOTUYECKON CUCTEME.
19. VnopsiioueHHble TBEp/IbIe PACTBOPHI
20. Annorponus.
21. JlnarpaMMbl COCTOSIHUSL CUCTEM C HEOTPAaHUYEHHOM pacCTBOPUMOCTHIO.
22. JleheKTbl KpUCTAJUTMYECKOM pElIeTKH U WX KiacCU(UKALIHSL.
23. JlnarpaMMbl COCTOSIHUSL CUCTEM C OTPaHUYEHHOM paCTBOPUMOCTBIO.
24. lucnokanuu. TUIBI U UX XapaKTEPUCTUKU
25. JlnarpaMMBbl COCTOSIHUSI CUCTEM C ITPOMEKYTOUHBIMH (hazaMu.
26. JIByMepHBIC U TPEXMEpHBIE Te(PEKTHI.

R OO0 313N WP WN —
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27. Cuctemsl ¢ MPeBpaIIeHUIMHU B TBEPIOM COCTOSHUU. JlMarpaMMbl COCTOSIHUSA.

28. Hanpspxenune. O0pa3oBaHUe AUCIOKAIUH.

29. Iuarpamma ““xene3o-ueMeHTUT . [leperexkTuueckoe mpeBpamieHue.

30. [IBmkeHue qTUCIOKAIUH.

31. quarpamma ‘“kese30-IeMEeHTUT . DBTEKTUYECKOE MPEBpAIlICHHUE.

32. HanpsikeHue, co3/1aBaeMoe IMCIOKAMEN B KpUCTAILIE. DHEPTUsl TUCIOKALIUH.

33. Inarpamma ‘keyie30-eMEHTUT . DBTEKTOUIHOE MPEBPAIlCHUE.

34. B3anmoeicTBHIE AUCIOKALUHU C TOYCUHBIMU J1e(DEKTaMH.

35. MapTeHCUTHOE IIpEBpaIllCHHE.

36. leekThl: rpaHUIIBI 3€PEH, TOBEPXHOCTD.

37. IlpeBpailieHusi aycTeHUTA MPU HEMPEPHIBHOM OXJIAXKICHUU.

38. Tenzop nedopmanuu. OTHOCUTENNBHAS U UCTHHHAS JIe(hOpMaIlusl.

39. Onucanue aegopmaliii B aHU30TPOITHBIX TBEPBIX Telax.

40. ITpeBparienus B uyryHax IpH OXJIaXICHUU.

41. Iunarpamma “Hanpsixenue - nedopmanus’. [Ipolieccsl Ha pa3TUYHBIX Y4acTKaX 3aBUCHMOCTH
C-€.

42. WcnpiTaHusi Ha pa3pbiB. XapaKTEPUCTHUKHA METAJUIOB, MOJydaeMble IPH MCIBITAHUM HA

b

pa3phIB.

43. lnarpamma “Hanpsixenue - nedopmanus’. [Ipolieccsl Ha pa3TUYHBIX y4acTKaX 3aBUCUMOCTH
C-€.

44. Nlnarpamma “Hanpsikenue - nedopmanus’. [Ipolieccsl Ha pa3TUYHBIX y4acTKaX 3aBUCHMOCTH
C-€.

45. UcnpiTanus Ha u3rud. XapakTepUCTUKN METAJIOB, MOJTy4YaeMble IIPU UCIIBITAHUU Ha U3THO.

b

46. Ilmarpamma “HarnpspkeHue - nedopmanus’. [Iporieccsl Ha pa3IUYHBIX Y9aCcTKaX 3aBUCHMOCTH
o-€.

47. UcnbiTanus Ha TBepAocTh. TBepaocts o bpunemnto, Poksemy, Bukepcy.

48. Xpynkoe paspyuenue. Monens I'puddurca.

49. Ycranoctb METaNIoB.

TeMbl MUCbMEHHBIX paﬁoT

CaoiicTBa, cTpoeHHE 00111asi XapaKTEPUCTUKA U METO/IbI CCIIEI0OBAaHUS METAJLIOB.

Kpucrannmzanus metamios. CTpoeHHE METAIIIMYECKOTO CIIUTKA.

MexaHnueckue CBOMCTBa U IutacTuyeckas Aegopmarus. Buasl npouHoctu. BiausiHue pa3nunyHbix
(akTOpPOB Ha MPOYHOCTH U INIACTUYHOCTh METAJIJIOB U IyTH UX YBEJINYEHUS.

Haknen u pekpucramimsanus.

CrpoeHne MeTaIMUECKUX CIUIaBOB W JuarpaMmma coctosHus. Knaccupukanus MeTauimdeckux
CILIaBOB.

[Ipocreiimuye OGuHapHBIE AUATPAMMBbl COCTOSHUSI.

CtpoeHue >Kene30yriepoAuCThIX CIUIABOB W JUarpaMma COCTOSHHSI CHUCTEMBI <(OKENe30 —
yraepoa». MapkupoBKa CIUIaBOB.

OCHOBBI TEOpUU JIETUPOBAHUS CTaIU. MapKUpOBKa CIUIABOB.

Yyrynsl. Cepble, KOBKHE U BHICOKOIPOUYHBIE YYTYHBI; BIUSHUE (POPMBI TPapUTOBBIX BKIIOUSHUIN
Ha UX CBOMCTBA. JIerMpOBaHHBIN YyTYH.

Teopus Tepmuyeckoit 00padotku cranu. Knaccudukanus BuoB TepMuyeckoil 00paboTku mo A.
A. OuBapy. uddy3us u ee OCHOBHBIE 3aKOHOMEPHOCTH.

[TpeBpatenus mpu oTmycke 3akaneHHOH ctanu. CBoicTBa TepMHUECKH 00pabOTaHHOM cTaiu.

[TpakTka TepMuyeckoil 00paboTku crtanu. [lopoku TepMuyecku 0OpaOOTaHHON cTamu H
CHOCOOBI UX YCTPAHEHHUS.

XUMHUKO-TepMHUUecKass 00paboTKa: 1IeMEHTaIMs, a30TUPOBaHKE, IMaHUpOBaHue, Tuddy3noHHas
MeTaJIIN3alusl.
L{BeTHBIC METAJIBI M CTUIABBI HA X OCHOBE. TpeboBanms Peructpa Poccun.
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Mens u ee crutaBbl. JIaTyHH, OpOH3BI, UX CBOWCTBA M IPUMEHEHHE.
AnOMUHUE ¥ ero cIiaBel. TUTaH U ero criaBbl. TepmMooOpaboTKa CIUIaBoB.
Kunkue kpucramisl. CTpoeHUe, CBOMCTBA, IPUMEHEHUE.

Yucrtele U cBepxX4uCTHIE BelecTsa. [lonyyenue, CBOMCTBA, IPUMEHEHUE.
Amopdnbie meTaiuibl. CTpyKTypa, OJIyYeHHE, CBOMCTBA.

Croiikue u cBepxcToiKkue MaTepuaibl. Buisl, cBoiicTBa, IPUMEHEHHUE.
Komnoszunmonnsie Marepuainsl. CTpykTypa, Kiiaccuukanus, Ha3HaYeHHe
CrpouTtenbHble MaTepuaibl. Buabl, cTpykTypa, CBOMCTBA, IPUMEHEHHE.
DIIEKTPOTEXHUYECKHE MaTepHualibl. Bujbl, CBONMCTBA, IPUMEHEHHE.
TexHomnorust 00pabOTKH BOJIOKHUCTBIX MaT€pPHajOB.

DneKTpohU3nIECKre METOIbl 00PAOOTKH MaTEPHAIIOB.

Dddext namsata popmbl. CymHOCTh, 0COOCHHOCTH, IPUMEHEHHE.
MeTtamtyprust HIBETHBIX METAJIOB.

MeTobl uccneI0BaHusl CTPOEHUS U CBOMCTB MaTEPUAJIOB.

O0paboTka MaTepHUaIoB B3PHIBOM.

[TnazmenHast 06paboTKa MaTepHAIIOB.

Koppo3zus u meTo 161 60pb0ObI ¢ HEH.

SAJAHUA JJIA CAMOIIPOBEPKH

CBoiicTBa, cTpoeHHe 0011ast XapaKTepUCTHKA U METO/bI UCCIIEJOBAHUS METAJLIIOB.

Kpucrannuzanus metannos. CTpoeHHE METAITIMYECKOTO CIUTKA.
MexaHunueckue cBoiicTBa u miuactuyeckas aeopmarus. Bunel npounoctu. Biusinue pa3nuyHbix
(haKTOpPOB HA MPOYHOCTH U TUIACTHYHOCTH METAIIJIOB U ITyTH UX YBEIUYCHUSI.

Haknen u pexpucramusanus.

CrpoeHne MeTaJUTMYECKUX CIIaBOB U IuarpaMmma coctosiHus. Kimaccudukanus Metaminyeckux
criaBoB. [Ipocreiime 6GuHapHbIe JUarpaMMbl COCTOSIHHUS.

CrpoeHue Kene30yriepoIMCThIX CIJIABOB U IMarpaMMa COCTOSTHUSI CUCTEMBI «KEJIe30 —
yriaepoa». MapkupoBKa CILIaBOB.

OcCHOBBI TEOpPHUH JIETUPOBAHMSI cTaIl. MapKUpOBKa CILIaBOB.

UYyrynsl. Cepble, KOBKHE U BBICOKOIIPOYHbIE YYT'YHBI; BIMSHUE (OPMBI TPAQUTOBBIX BKIIOUSCHUN
Ha UX CBOMCTBA. JIErMpOBaHHBIN YyTYH.

Teopus Tepmuueckoii 00padotku ctanu. Knaccudukanus BuioB repmuyeckoit 00paboTku no A.
A. bouBapy. Jluddy3us 1 ee 0CHOBHbIE 3aKOHOMEPHOCTH.

[IpeBparenust npu oTnycke 3akajqeHHOH ctanu. CBoiicTBa TepMHUeCKH 00paboTaHHOM cTau.

[IpakTuka Tepmuyeckoit 00padboTku cranu. [Topoku Tepmudeckn 00paboTaHHON cTanu U
CIOCOOBI UX YCTPaHEHHUS.

XUMHKO-TepMHUUECcKasi 00paboTKa: IieMeHTaIsI, a30THPOBaHUE, [IHaHUPOBaHKe, TudPy3noHHAS
MeTaJlJIu3alusl.

[{BeTHBIC METAJUTBI M CIUTABHI HA UX OCHOBE. TpedoBanus Peructpa Poccun.

Menpb u ee craBsl. JIaTyHu, OpOH3BI, UX CBOWCTBA U IPUMEHEHHUE.

ATIOMHHUI ¥ €T0 CIUTaBbl. TUTaH U €ro CIuIaBbl. TepmMooOpaboTKa CIiIaBoOB.

XKunkue kpucramisl. CTpoeHHE, CBONCTBA, IPUMEHEHHUE.

UucTtele 1 cBepxuncThIE BemecTBa. [lonyuenne, CBOMCTBA, IPUMEHEHUE.

Amopdnsie metaisl. CTpyKTypa, HOJTy4YeHHe, CBOHCTBA.

Crolikue u cBepXcToilkue Marepuaisl. Bunibl, CBOCTBA, IPUMEHEHHE.

Komnozunmonnsle Mmarepuainsl. CTpyKTypa, KiaccupuKaiys, Ha3HaueHue

CrpoutenbHble MaTepuansl. Bunibl, CTpykTypa, CBOWCTBA, IPUMEHEHHE.

DNEeKTpOTEXHUUECKNE MaTepuabl. Buapl, CBONWCTBA, IPUMEHEHHUE.

Texnomorus 06padOTKN BOJOKHUCTHIX MaTEPHAIIOB.

OnexkTpoduznuecKkrue MeTo bl 00pabOTKN MaTepHasoB.
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Dddext mamsatu hopmbl. CynHOCTh, 0COOCHHOCTH, IPUMEHEHHE.

Mertainyprust IBETHBIX METAJIJIOB.

Mertoabl HccieJOBaHUS CTPOEHUS U CBOMCTB MaTepHasoB.

O06paboTka MaTepUaIOB B3PHIBOM.

[Tna3zmenHas oOpaboTKa MaTEpHUAIIOB.

Koppo3sus u meronsr 60ps0bI ¢ Heid. CBoiicTBa, cTpoeHHe 0011ast XapaKTepUCTHKA U METO/IbI
HCCIIEI0BAaHMsI METAJLIOB.

Kpucrannuzanus metannos. CTpoeHHE METAITIMYECKOIO CIUTKA.

MexaHunueckue cBoiicTBa u miactuyeckas aegopmanus. Bunel npounoctu. Biusinue
pa3nu4HBIX (PAaKTOPOB HA MPOYHOCTH U TUIACTHYHOCTh METAIJIOB U IIyTH UX YBEITUYCHUSI.

Haxuen u pexpucramiu3zanusi.

CTtpoeHne MeTaJNIMYeCKUX CIUIaBOB M JUarpaMma coctosiHus. Kiaccudukanus MeTamimaeckux
criaBoB. [Ipocreiiye 6GuHapHbIe JUarpaMMbl COCTOSIHUS.

CrpoeHue Kene30yriepoIUCThIX CIJIABOB U IMarpaMMa COCTOSTHUSI CUCTEMBI «KEJIe30 —
yriepoa». MapkupoBKa CIIJIaBOB.

OcHOBBI TEOPUHU JIETUPOBAHMSI cTaIl. MapKUpOBKa CILJIaBOB.

Yyrynsl. Cepble, KOBKHE U BBICOKOIIPOYHbIE YYT'YHBI; BIMsHUE (OPMBI TPaQUTOBBIX BKIIOUCHUN
Ha UX CBOMCTBA. JIErMpOBaHHBIN YyTyH.

Teopus Tepmudeckoit o0padboTku ctanm. Kiaccudukanusi BUI0B TepMUYECKONH 00pabOTKH 110 A.
A. bouBapy. luddy3us u ee 0CHOBHBIE 3aKOHOMEPHOCTH.

IIpeBparenus npu oTnycke 3akajgeHHoOH cranu. CBoicTBa TepMUUecKd 00paboTaHHOM cTau.

[IpaxTuka Tepmuyeckoit 00padoTku cranu. [Topoku Tepmudecku 00paboTaHHOM cTanu u
CIOCOOBI UX YCTPaHEHHUS.

XUMHKO-TepMHUYEcKasi 00pabOTKa: [IeMEHTaINs, a30TUPOBaHKE, [IMaHupoBaHue, 1 y3nonHas
MeTaJuIn3aLusl.

[IBeTHBIC METAJUIBI U CIUTABBI HA UX OCHOBE. TpeboBanus Peructpa Poccun.

Menpb u ee criiaBsbl. JIaTyHu, OpOH3BI, UX CBOWCTBA U IPUMEHEHHUE.

ATIOMHHU ¥ €T0 CIUTaBbl. TUTAH U €ro CIuiaBbl. TepMooOpaboTKa CIIIaBOB.

XKunkue kpucramisl. CTpoeHHUE, CBONCTBA, IPUMEHEHHUE.

YucTtele 1 cBepxuncThIE BemecTBa. [lonmyyenue, CBOMCTBA, IPUMEHEHHE.

Amopodnsie metanasl. CTpyKTypa, HOJTy4YeHHe, CBOHCTBA.

Croiikue u cBepxcToiikue MmaTepuanbsl. Buspl, cBolicTBa, IpUMEHEHUE.

Komnozunmonnsle Mmarepuainsl. CTpyKTypa, KiaccupuKaius, Ha3HaueHue

CrpoutenbHble MaTepuansl. Buabl, cTpykTypa, CBONCTBA, IPUMEHEHHE.

DNEeKTPOTEXHUUECKNE MaTepUabl. Buapl, CBONWCTBA, IPUMEHEHUE.

TexHonorus 06padOTKN BOJIOKHUCTBIX MaTepUAIOB.

Onexktpoduznueckue MeTo bl 00pabOTKN MaTepHasoB.

Dddext mamsatu hopmbl. CynHOCTh, 0COOCHHOCTH, IPUMEHEHHE.

Mertainyprust IBETHBIX METAJIJIOB.

Meroasl ucciaen0BaHNs CTPOEHUS U CBOKWCTB MATEPUAJIOB.

O06paboTka MaTepHaliOB B3PHIBOM.

[1nazmenHas 06paboTka MaTepHaoB.

Koppo3sus u metoibl 60pb0BI ¢ HEH.

BOITPOCHI K 9K3AMEHY

1. TlepBblii 1 BTOpO# 3aKOH TEPMOJIUHAMUKH. XUMHUYECKHH MOTEHIIHAIL.
2. CtpoeHue naeaibHbIX KPUCTAIIOB. THIIBI PEIIETOK U UX XapaKTEPUCTUKU.
3. DHTpOMUS CMELICHHUS.
4. UneKChl TIIOCKOCTEN U HAMPaBJICHUM.
5. PactBopuMOCTS.
6. MexxatomHoe B3anumo/ieiicteue. [Ipubimmkenne mapHbIX B3auMOICHCTBUH.
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7. llpaBuio ¢a3 ['ud6ca.

8. IloTreHmansl NapHbIX B3aUMOJECHCTBUIMA.

9. YcnoBus paBHoBecusa. KoHcTanTa paBHOBecHS.

10. KoHcTaHThl (MaTepranoB) U MOTEHLIUAIBI TAPHOTO B3aUMOICUCTBUS

11. IToBepxHocTHbIE 3¢ dekThl. TepMoIuHaMHUKa TIPOIIECCOB.

12. Nonnasi, MeTajiinueckas, KOBaJCHTHAs! U MOJICKYJISIpHAs CBSI3b.

13. luarpaMMbl COCTOSIHHUSI.

14. OcHOBHBIE XapaKTEPUCTUKN KPUCTAIIIIOB, CBA3aHHbBIE C KPUCTAININYECKON PELLIETKOM.
15. IIpomexxyTounsie ¢assl, (has3wl JIaBeca

16. Pacnipenienienrie METAJIJIOB IO TPYIIIIAM U UX CBOMCTBA.

17. OrpanrdeHHbIE TBEPBIC PACTBOPHI.

18. M3menenue T, cxxumMaeMoCTH, aTOMHOTO pa3Mepa B 3aBUCUMOCTHU OT IOATPYIIIIBI B
MIEPUOJNYECKON CUCTEME.

19. YnopsinoueHHbIE TBEpPAbIE PACTBOPHI

20. Annotpomnus.

21. lnarpaMMbl COCTOSIHHSI CUCTEM C HEOTPAHUUYECHHOW PaCTBOPUMOCTHIO.

22. JleekThl KpUCTAIIMUYECKON PELIETKH U UX KIaCCUPUKALMSL.

23. JIuarpaMMbl COCTOSIHUSI CUCTEM C OTPAaHUYEHHOIN pacTBOPUMOCTHIO.

24. JIlucnoxkanuu. TUIBI U UX XapaKTEPUCTHUKHU.

25. JInarpaMMbl COCTOSIHUSI CUCTEM C IPOMEXYTOUYHBIMU (pazaMu.

26. JIByMepHbIE U TPEXMEPHbIE JEPEKTHI.

27. CucreMsl ¢ IPEBpAIICHUSIMH B TBEPAOM COCTOSIHUM. [larpaMmbl COCTOSIHUS.
28. Hampspxkenue. O06pa3oBaHue JUCITOKAITHIA.

29. Nuarpamma ‘“kesne3o-nieMeHTuT . [lepeTexkTnueckoe mpeBpaiieHue.

30. JIBmKkeHHUE OUCTOKAIIWM.

31. lmarpamma “xene30-1eMeHTUT . IBTEKTHYECKOE MPEBpaIlCHNE.

32. Hanpsxenue, co3gaBaeMoe IUCIOKAMEN B KpUCTaIe. DHEPTUs TUCIOKALNH.
33. Jlmarpamma “xene30-1eMeHTUT . IBTEKTOHUIHOE TIPEBpaIlICHNE.

34. B3aumopelcTBIE JUCIOKALMU C TOYSUHBIMU e(heKTaMHu.

35. MapTeHcUTHOE NpeBpallleHuE.

36. JledexThl: rpaHuIlbl 3€peH, OBEPXHOCTD.

37. IlpeBpallieHns ayCTEHNUTA IPU HEPEPHIBHOM OXJIAXKIACHHUH.

38. Tensop nedopmanuu. OTHOCUTENbHAS U UCTHHHAS AedopMariusl.

39. Onucanue aegopmalii B aHU30TPOITHBIX TBEP/BIX TEaX.

40. IIpeBpaiieHus B UyryHax IpH OXJIaKICHUH.

41. lnarpamMMma “Hanpsixkenue - qepopmanus’”’. [Ipomecchl Ha pa3IMUHBIX yYacTKax
3aBUCHUMOCTH G-€.

42. UcnibiTanus Ha pa3pblB. XapaKTEPUCTUKU METAJUIOB, IOJIy4aeMbl€ ITPU UCIIBITAHUM HA
paspsIB.

43. JluarpamMMma “HanpspkeHue - qepopmanus’. [Ipormecchl Ha pa3IMUHBIX y4acTKax
3aBUCHUMOCTH G-€.

44. JluarpamMMma “HanpsbkeHue - qepopmanus’. [Iporecchl Ha pa3IMUHBIX y4acTKax
3aBUCHUMOCTH G-€.

45. VcnbiTanus Ha u3rub. XapakTepUCTUKH METAJUIOB, MOJIyYaeMble IPU UCIBITAHUU Ha U3THO.
46. JlnarpamMma “HamnpspkeHue - nedopmanus’. IIpoueccsl Ha pa3IUYHBIX yyacTKax
3aBHUCHUMOCTH G-€.

47. UcnelTanus Ha TBepAocTh. TBepaocTs o bpunenio, Poksemy, Bukepcy.

48. Xpymnkoe pazpymienue. Moaens ['puddurca.

49. Ycranocts METaJIIOB.

7.1. Y4eOHas muTeparypa:
OcHoBHast
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1. ITaceiakoB B.B., Copokun B.C. Marepuaisl 3JeKTpOHHOM TeXHUKH. Bricmias mkomna 1986.(J1anb
2003)

2. Breaenue B ¢puszuky TBepaoro tena: mep. ¢ anri./ Y. Kurrens : nep. ¢ anrn. / Y. Kurrens. — 2-¢
u3n., crep.. — Mocksa: AnbsiHe, 2013. —792 c.

3. ®usuka tBepaoro Tema: yueOnuk / II. B. IlaBnos, A. ®@. XoxmoB. — 4-¢ mu3a. — Mocksa:
JIEHAH/JI, 2015. — 494 c. 4. BopoOseB I'.A., TloxonkoB FO.I1., Kopones FO./l., Mepkymnos B.U.
®dusuka audnekTpukoB. Oo6macts cuibHbIX nonei. TITY, 2003, -244 c. 6

5. Mott H., JleBuc O. DneKTpoHHBbIE ITPOLIECCHl B HEKPUCTAIUIMUECKUX BenlecTBax. M.: Mup, 1.1,2.
1982

6. ®usuka TBEpIOro TeNa I UHXKEHEPOB : yueOHoe mocobue / B. A. I'ypros, P. H. Ocaynen- ko;
Hay4H. pen. JI. A. Anemuna. — 2-e u3., uctp. u non.— Mocksa: Texnochepa, 2012.

7. TapeeB b.M. ®u3uka 1M3IEKTPUUECKUX MaTepralioB. DHeprousaar 1982.

8. Pez N.C., IlomaBko FO.M. JludsnekTpuku, UX OCHOBHBIE CBOMCTBA M NMPUMEHEHHE B DJICK-
TpoHuke. — M.: Paguo u cBsa3p, 1989.

9. Ckanasu ['.. ®usuka nuanekTpukoB (00macth cinadbix noneit). M.: I'octexuznat, 1949.

10. Opeuikun I1.T. ®u3nka nosynpoBOIHUKOB U AU3JIEKTPUKOB. Boiciias mkona 1977.

11. bopucosa M.A., KoiikoB C.H. ®u3uka ausnexkrpukos: JII'Y, 1979.

JlomoJHUTEILHAA.
12. AnamueBckuii M. A. Dnekrpuyeckasi IpOBOJIUMOCTD KUAKUX JUIEKTPUKOB. JI., DHeprus, 1972.
13. boropoaunkuit H.I1., Bonokobunckuit FO.M., BopobreB A.A., Tapees b.M. Teopus nu-
anekTpukoB. M.: ['ocaneprousnar, 1965.
14. T'yoxun A.H . ®usuka qusnekTpukoB. Beicias mkomna 1971.
15. Muppens I'. Dnekrpodpusuka. — M.: Mup 1972, 608c.

7.2. UnTEpHET-pecypcehl

Ha3Banmue pecypca Cceblaka/nocTyn
DOnekTpoHHas OuOIMoTeKa OoHNIaiiH «EmmHOE OKHO K http://window.edu.ru
00pa3oBaTeILHBIM pecypcam»
«O6pa3oBarenbHbId pecype Poccnny http://school-collection.edu.ru
denepanbHbIii 00pa3oBaTeIbHBIH HopTaJI: http://www.edu.ru
YUPSKICHUS, HPOrpaMMbl, cTaHaapTel, BY3bI, TecTh
EID, THA
denepanbHbIi LEHTP UH(POPMAIMOHHO- http://fcior.edu.ru
oOpasoBarenbHbIX pecypcoB (PLIMOP)
Pycckas BupTyasipHasi OubanoTeKa http://rvb.ru
ExxenenenbHuk Hayku W oOpaszoBanus FOra Poccuu http://old.rsue.ru/Academy/Archives/I
«AKageMus» ndex.htm
Hayunast snektponHas 6ubsanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbauoreuHas cucrema [PRbooks http://www.iprbookshop.ru
DJEKTPOHHO-CIIPABOYHAS CHCTEMa JIOKYMCHTOB B http://www.informio.ru
cdepe obpazoBanus «Mupopmmro»
NudopmarmonHo-npaBoBas cucremMa «KoHcynbTaHT- CereBasi Bepcusi, JOCTYIIHa CO BCeX
TUTIOCH KOMITBIOTEPOB B KOPIOPATHBHOW CETH
HNarly
DekTpoHHO-0MOIMoTeYHast cuctema «HOpaitm» https://www.biblio-online.ru
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7.3. IIporpamMHoe oGecrieyeHmne

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTusupycnoe I10 Kaspersky endpoint security
CnpaBouyHo-1IpaBoBas cucrteMa “I'apant”

6 Onepanuonnas cucrema Microsoft Windows XP Professional.

7. IMTaker npuknaaubsx mporpamm Microsoft Office 2003 Professional.
8. IIporpammubIii IpoaykT « AHTUBUpPYC Kacnepckoroy.

9. IIporpammusiii mpoaykT FineReader 7.0 Professional Edition.

10. Ilporpammusiii npogykt MATLAB 6.

orwdPE
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