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1. IJTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUSA
1.1. Ieau 1 32724y AU CHUILINHBI

Henabro ocBOEHUsT TUCUMILUIMHBL «MaTepruanoBeeHUE» SBISAECTCA 03HAKOMIICHHUE
CTYIEHTOB C HAyKOW, U3YYaIOIIEN CBA3b MEXIY CTPYKTYPOU, COCTABOM M CBOMCTBAMU
MaTepUaJoB M CMocoO0aMH yIydlIeHHs CBOMCTB MaTepuasoB ,  (QOpMUPOBaHHE
MUHUMAJIBHOTO  MaTEepUajoBEIYECKOT0 HWHBAapHAHTa Kak 0a30BOH KOMIIOHEHTHI
TEXHOJIOTUYECKON  KYJIbTYpl M  METOAOJOTMYECKOW OCHOBBI  OCYLIECTBIICHUS
JaNbHENIIEeH IeJaroru4ecKou NEATEIbHOCTH " COBEPILIECHCTBOBAHMSI
npodecCUOHAIbHON KBaU(PUKAITUH.

3agayamm ucHUIIIMHEL «MaTtepranoBeeHUeE» ABISIOTCS | U3yYEHHE OCHOBHBIX
3aKOHOB M IPUHLMIIOB HAayKH O MaTepUallax, OCHOBHBIX CBOWCTB W CTPYKTYpbI
MaTepuajioB M BO3MOXHOCTH II€JICHANPABICHHOTO BO3JCUCTBUS Ha CTPYKTYypy U
CBOMCTBa MAaTEpHAIOB IyTEM M3MEHEHHsI COCTaBa Marepuaja MU IPUMEHEHUS
crenuaibHbIX 00pab0TOK MaTepuaia.

1.2. [Inanupyemble pe3yJbTaThl 00y4eHHs

B pesynapTaTe OCBOCHMS JaHHOW JUCHUIUIMHBI Yy oOydarommxcss (OpMUPYIOTCS
CJIeIyIOLME KOMITETEHLINH :

OIIK-1 CnocobeHn  oCyIIeCTRISTh MPO(ECCHOHATBHYIO JISITEIIBHOCTh B COOTBETCTBUM  C
HOPMATHBHBIMH TIPABOBBIMU aKTaMH B c(hepe 00pa30BaHst 1 HOpMaMH TIPO(ECCHOHATHHON STUKA

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHON
IMPOT'PAMMBI

Jucnummaa «MartepraioBeIcHHe» OTHOCHTCS K 00s3aTeNlbHOM yacTu Oyiokal u
SIBJISIETCS 00s3aTeIBbHON /I m3ydeHus. [Ipy  HW3ydeHur JaHHOTO Kypca pealu3yrTCs
MEXKIPEIMETHBIE CBSI3U C JPYTUMU (yHAAMEHTAJIbHBIMU, TEXHOJOTHYECKUMU U
CIICMATIbHBIMU TUCHUIUIMHAMM, TAKUMH KAaK TEOPETUYECKAs] MEXAHHMKA, TEXHOJIOTHH
COBPEMEHHOTO TMPOM3BOACTBA W Jp. JucuurnimuHa onupaercss Ha  TaKue
MPEIIIECTBYIONINE  MPEAMEThl, Kak  ¢u3uKa, Xumusa, matemarnka. OcBoeHHE
OUCHUIUIMHBL «MaTepuanoBeIeHUEe» TMO3BOJISICT YYallUMCS OBJIAJIETh «BXOIHBIMI
3HAHMSIMH U TOCJIEAYIOIIEr0 M3YYEHMsS TaKMX AUCLMIUIMH Kak «/letann mammny,
«ConpoTHUBIEHUE MAaTEPUAIOBY, « T€XHOJIOTHH COBPEMEHHOTO MPOU3BOJICTBAY.

3.OBBbEM M COJEPKAHUE JTACLATLINHEI

3.1. O0LeM TMCIMILIMHBI

IHoka3aTenb o0bemMa IUCHUIITTHHBI ®opma o0yueHus
Ounas

O0BeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 3

O0beM IUCIUILIMHEI B Yacax 108




KonTakTHas padora:

46,3

Jlexmun 12
JlaGopaTopHble 3aHITHS 32
KoHTakTHBIC Yachl HA MPOMEKYTOYHYIO ATTECTAIHIO: 2,3
[Ipendk3amMeHalMOHHAS KOHCYIbTAIUS 0.3
DK3aMeH 2

CamocTosTenpHas pabora 52
KonTtposb 9,7

DopMOii IMPOMEKYTOUHOM  aTTeCTALIMM SIRISETCS 9Kk3aMeH B 1 cemectpe

3.2. Coneprxanyie TUCHMILTHHBI

HanmeHoBanue TeM AUCIUIVIMHBI € KPATKUM  COACPKAHUEM

Kou1-Bo yacoB

Jlexym

TEMA 1. Beeaenue.
IIpenmer, 3agauu, coaepkaHue Kypca U €ro CBs3b C APyTUMU
nucuuIuIMHamMu. KpaTkuit ucTopudeckuii 0030p IpUMEHESHHS
YEeJI0BEKOM MaTEpUaJIOB U pa3BUTHUA HAYKU O MaTepuaiax. Bxian
OTCYECCTBEHHBIX YUCHBIX B pa3BUTHE MaTepuaioBeieHUs. OOBEeMbI
IIPOM3BOJICTBA COBPEMEHHBIX MaTepuaioB B PD u 3a pybGexom.
TBepmoe cocTosiHME BEIIECTBA

1

TEMA 2. Kinaccudukanust MaTepuaJioB.

TBepnoe cocrtossHME BemecTBa. UWCTBIE DJIEMEHTHl U
coenuHeHna. Meramnbsl U1 HemeTauibl. 1loHsATHE O MeTalIMYecKoM
COCTOSIHMH BelllecTBa. YepHble U [IBETHbIE MeTailIbl. Kitaccudukanus
LUBETHBIX MeTaioB. Kpucramnmueckue u amopdHble MaTepHabl.
Heopranmueckue wm opraHmyeckue Marepuasibl. MeTaimmyecKue
MaTepuasibl U uX Kiaccudukanusa. Hemerannmuyeckue matepuaibl u
UX KJIacCU(PUKAIIUS.

TEMA 3. OcHOBHbBIE CBOWCTBA MATEPHAJIOB.

OcHoBHBIE (U3HUECKHUE CBONCTBA MAaTE€pUAJIOB (TEIUIOBBIC,
ANEKTPUYECKUE, MAarHuTHble U JAp.). XUMHYECKUE CBOMCTBA
MarepuanoB. [loHsiTHe O KOppo3uu M MeTojax OOpHOBI C HEil.
TexHoJIOTMYECKHE CBOMCTBA MarepuasioB (  KUAKOTEKY4YeCTb,
neopMUpPyEMOCTh, CBAPUBAEMOCTh U JIp.). MeXaHu4ecKrue CBOMCTBa
MaTepualioB (MPOYHOCTb, IUIACTUYHOCTb, TBEPAOCTb, BSA3KOCTH).
OCHOBHBIE BUbl MEXaHUYECKUX UCIIBITAHUI MAaTEPHUAJIOB.




TEMA 4. CTpoeHue MeTANINYECKUX MATEPUAJIOB.

Crpoenue KHUJIKOTO MeTaJla. 3aTBepeBaHUE U
KPUCTAJUIU3ALIMSL. Kpussie OXJIAXKICHMSL. Ileperpes u
nepeoxjaxIeHue martepuana. TepMOAMHAMHMKA KPUCTAJUIM3AIUH.
CBoOOgHAst  9HEprusi U DBHTPONHUS  CHUCTEMBl.  MexaHu3M
kpuctammzanun 1o J.K. YUepnoBy. Kunernka kpuctamiuzanuu.
Kpucrannuzanus B peainbHbIX yciaoBusAX. CTpOEHHE METAIINYECKOTO
ciutka. Kpucramimyeckass pemerka. AHA30TPONHUS U AJUIOTPONUS
KPUCTAITMYECKUX ~ MaTepuainoB. JlepekTsl  KpUCTAITUYECKOTO
CTPOCHHSI U HMX POJb B NpoTeKaHuu IudPy3un, MIACTUIECKON
aedopMalil W JIpYrHX TMPOIECCOB B MaTepuaiax. Y CIOBHS
00pa3oBaHMs MU 3aTBEPACBAHUM MEXAHUYECKUX CMECEH, TBEPJBIX
pacTBOPOB M XUMHYECKHX COCIMHEHHHA. (OCHOBHBIE METOJBI
U3YYECHUS CTPOEHUS METAJUIMYECKUX CIIJIaBOB.

TEMA 5. /lnarpaMMbI COCTOSIHUSI ABOMHBIX CILIABOB.

[Tondatne o nuarpaMmax COCTOSIHHMSI ABOMHBIX CIUIABOB. MeETOZbI
NOCTPOCHUSI JHarpaMMm cOCTOsHHMS. OCHOBHbIE BHJIBl JHArpaMm
coctosiHuA. CBs3p JOMarpaMMm COCTOSIHHSI M CBOWCTB CILJIABOB.
JlnarpaMMa cOCTOSIHHS eJe30 - yriaepos. Pa3bl B CUCTEME JKEIE30-
yriepoa. @eppur. Aycrenut. LlemenTtut. [loHsitue o CTpyKTypHOU
coctapisroniedt criaa. Ilepnur. JleneOyput. CranpHas o00JacTh
JMarpaMMbl COCTOSIHUSA KEJI€30-YTIIEPOI.

TEMA 6. TepmMuuyeckasi 00pad0TKa METaJLJIOB U CILIABOB.

Henun tepmuueckoir 00paboTku. IlapameTpbl TepMHUECKOM
00paboTku. OCHOBHBIE BHUIbI TEPMHUUYECKON 00pabOTKU. OTXKUT
nepBoro u BToporo pojaa. Hopmanuzanus. I'omorenusanus. 3akanka
U OTHYCK cTaJv. MapTeHCUTHOE mnpeBpalleHue. Buabl OTITycKa.
XUMHUKO — TepMuyeckas oOpaboTrka wmatepuanoB. llemenTarus.
AzotupoBanue. ubdysnonnas  merammmzamus.  Tepmo -
MexaHudeckas 0opadotka. O60pyI0BaHNE TEPMUUECKUX 1IEXOB.

TEMA 7. Cnu1aBbl HA ’KeJIe3HOH OCHOBe.

XKenezo M ero OCHOBHbIE (DUIUKO-XMMHUYECKHUE CBOMCTBA.
Knaccudukauus crameid u uyryHoB. I[lpumecu u noOGaBouHbIE
ANIEMEHTBHl B CTaNSIX U YyTryHax. YTJEPOJUCThIE M JIETUPOBAHHbBIC
cramd. MapkupoBka craned. BiusHue yriepona U JIETHUPYIOIIUX
JJIEMEHTOB  Ha  CBOMCTBAa  crajed. KOHCTpyKIMOHHBIE U
WHCTPYMEHTAJIbHBIE CTalM, WX MAapKUPOBKAa M Kiaccuukarus.
Craym ¢ ocoObiMu  (U3UYSCKHUMHU CBOMCTBaMH. OCHOBHBIC BH/IBI
qyryHoB. OOnacTu npuMeHeHHs cTajed u uyryHoB. I[lonsitue o
MTOPOUIKOBBIX M KOMIIO3UI[MOHHBIX MaTepuanax C METaUIMYeCKOU
MATPULIEH.




TEMA 8. CriiaBbl Ha OCHOBE IIBETHBIX METAJLJIOB. 2
AJIOMUHHMI M €r0 OCHOBHbIE (PM3UKO-XUMHUYECKHE CBOMCTBA.
[lpuHuunel  jgerupoBaHus, Kilaccudukanus, MapKUpPOBKa H
NpUMEHEHUE  aIOMMHHUEBBIX  CIulaBoB.  OCHOBHbIE  001acTH
npUMEHEHUS 1eOPMUPYEMBIX U JTUTEHHBIX aIFOMUHUEBBIX CILIABOB.
Menp 1 ee OCHOBHBbIE (PU3UKO-XMMUYECKHE CBOWCTBA. [IpuHIUIIBI
JIETUPOBAHUS, KiIaccu(uKaIys, MapkKUpOBKa U IPUMEHEHUE METHBIX
criaBoB. bpoH3el u naTyHu. OCHOBHBIE 00JIACTH TNPUMEHEHUS
nehOpMHUPYEMBIX W JIMTEHHBIX MEIOHBIX CIUIABOB. TWTaH W €ro
OCHOBHBIC (PU3UKO-XUMHUUYECKHE CBOMCTBA. [[pUHIAITBI IETUPOBAHMSI,
Kiaccuukanys, MapKUpPOBKAa W NMPUMEHEHHE THUTAHOBBIX CIUIABOB.
OcHOBHBIC BHUJIBI TYTOIUIABKUX M aHTU()PUKIIMOHHBIX CIJIAaBOB U WX
IPUMEHEHHUE.
TEMA 9. Hemera/uin4yecKkue MaTepHuaJibl. 2
OO6mue cBeleHUST O  HEMETAUIMYECKUX  MaTepualiax.
[Tomumepsl u ux kiaccuukamus, BHUABI IJIaCTMAcC W UX
npuMmeHenne. CumimkatHele Marepuanbl. CTeKna MW KepaMUKa.
Cutanmnel u kepMeTbl. OCHOBHBIE BUJBI pe3uH. OCHOBHBIE BUIbBI U
CBOICTBA JAPEBECUHBI U APEBECHBIX MAaTEPUAIIOB.
Hroro 12
HaumeHnoBanue TeM JMCIMIUIMHBI ¢ KPATKUM  COJEP/KAHIEM Kou1-Bo yacoB
JIa0. paboTbl
JlaGoparopnas pabotra Nel «OmnpeneneHve TBEpJOCTH MaTEpUATIOB 4
Pa3JIMYHBIMUA METOIAMM»
Texnanueckue cpenctsa:  TBepromMep no Poxserory [IMT
OcBarBaeMbI€ MPUEMBI : PUTOTORIIEHHE OOPA3LIOB , OMPEIeTICHIE TBEPIIOCTH
00pasIioB
YueOHbIe yIpaKHEHHST: ONPEICNICHHE TBEPIOCTH CTAJICH C Pa3HBIM COCpyKaHUEM
yIieposa
JlaGoparopnas padota Ne2 « OnpejeneHue pazmMepa 3epHa cTaiu 4
METOJIOM CBETOBOM MUKPOCKOITUI
TexHdeckuie cpericTsa.: cBeToBor Mukpockon MM-7
OcBarBaeMblI€ MPUEMBI : IPUTOTORIICHHE OOPA3LIOB, MPOCMOTP NUTM(OB HA
MUKPOCKOITE
YueOHbIe yIpaKHEHVSE: ONpeie/icHHe pa3Mepa 3epHa PasHbIX CTajiel
JlabopatopHas pabota Ne3 « Onpenenenue y1apHOi BI3KOCTH 4

CTaJI»
Texuudeckue cpecTsa; 1abOpaTOPHBIiA KOTiep
OcBaviBacMbIe TIPUEMBI:  TIPUTOTORJICHFE 00PA3IIOB, Pa3pyIIIEHHE 00PasIioB HA
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KOIpe
YueOHbIe yIpaKHEHHS: ONpeIeNicHHE YIapHOM BS3KOCTH pasHBIX CTIeH

JlabopatopHas pabota Ned «Tepmuueckas oOpaboOTKa CILJIaBOB.
OTxuUr.

TexHdeckrie cpefcTBa: 1adoparopHast eyb

OcpanBaeMble TIPHEMBL:  TIPUTOTORJICHUE O0PA3LIOB, HATPEB 1 OXJIKIICHHE
00pa3IIoB B I1e4n

YueOHpIe YIpaKHEHS: POBEICHHE TEPMOOOPAOOTKH

JlabopatopHas padota Ne5 «Tepmuueckas o0paboTKa CILJIaBOB.
3aKaJjika v OTITYCK».

TexHudeckuie cpericTBa: 1abopaTopHast TIeIh

OcBaviBacMbI€ TIPHEMbL:  TIPUTOTORJICHHE 00PA3LIOB, HATPEB 1 OXJIVK/ICHHE
00pasIIoB B IeYH

YueOHbIe yIpaKHEHHS: TIPOBEICHHE TePMOOOPaOOTKI

JlabopaTtopHas pabota Ne6 «McciaenoBanue CTpyKTypbl U CBOMCTB
YIACPOAUCTHIX CTANEH MOCIE Pa3TUYHBIX TUTIOB TEPMUIECKON
00pabOTKM»

TexHdeckrie cpefcTBa: 1adoparopHas eyb

OcBaviBacMbI€ TIPHEMbL:  TIPUTOTORJICHHE 00PA3LIOB, HATPEB U OXJIVK/ICHHE
00pasIIoB B IeYH

YueOHbIe yIpaKHEHHS: TIPOBEICHHE TePMOOOPaOOTKI

JlabopatopHas pabota Ne7 «McciaenoBanue CTpyKTyphl U CBOMCTB
JIETUPOBAHHBIX CTaJIEH MOCIIE Pa3IMUHBIX TUIIOB TEPMUUYECKOM
00paboOTKMN»

TexHdeckrie cpefcTBa: J1adoparopHas edb

OcBavBacMble TIPUEMBL:  TIPUTOTORJIEHHE O0PA3LIOB, HATPEB 1 OXJIVK/ICHNE
00pasIIoB B Ie4H

YueOHbIe yIpaKHEHHSE: TIPOBEICHHE TepMOOOpadOTKI

JlabopatopHas pabota Ne8« HccienoBanue CTpyKTyphl M CBOMCTB
AJTIOMUHHUS »

Texundeckue cpencTsa; 1aboparopHast 1iedb, CBETOBOM MUKPOCKOIT, TBEPIIOMED
OcBaviBacMbI€ TIPUEMBI:  TIPUTOTORJICHHE 00PA3LIOB, HATPEB 1 OXJIK/ICHNC
00pasLIOB B TEYH, UCCIIEIOBAHKE CTPYKTYPhI M CBOMCTB

YueOHbIe yIpaKHEHHS: TIPOBEICHHE TePMOOOpadOTKI

JIabopatopHas pabota Ne9« HccnenoBanue CTpyKTypbl U CBOMCTB
ATIOMHHHUEBBIX CTLJIABOBY
Texnrueckue cpeicTBa: J1abopaTopHast Ieyb, CBETOBOM MUKPOCKOIL, TBEPIIOMED
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OcBaviBacMbl€ IIPHEMBL:  TIPUTOTORJIEHHE 00PA3LIOB, HATPEB U OXJIVK/ICHHE

00pas31IOB B TIEYH, UCCIITIOBAHKIE CTPYKTYPhI M CBOMCTB
YyeOHble YIpaKHEHI: POBECHHE TEPMOOOPAOOTKH

JIabopatopHas pabota Nel O« VccrnenoBanue CTpoeHUs U CBOWCTB

APCBCCHUHBI N JPCBCCHBIX MATCPHATIOB»

TexHnueckue cpencTsa: J1adopaTopHas Iedb, CBETOBOM MUKPOCKOIL, TBEPIOMED
OcBarBaeMble IIPUEMBI:  PUTOTORTIEHHE 00PasLIOB, HAIPEB 1 OXJIVKIICHHE

00pas1IOB B TIEYH, UCCIIEIOBAHKE CTPYKTYPBI M CBOMCTB
YueOHpIe YIpaKHEHS: POBEICHHE TEPMOOOPAOOTKH

Hroro

32

DopMoii MPOMEKYTOUHOM ATTECTALMM SBIIETCS 3K3aMEH B 1 cemMecTpe.

4. YYEBHO - METOIUYECKOE OBECIHEYEHHME CAMOCTOSTEJIBHOM
PABOTBI OBYYAIOIIIUXCSA

Temb1 g
CaMOCTOSITSIILHOTO
V3y4EHUST

N3y4qaembl
€ BOIPOCHI

Komue
CTBO
Y4acoB

DOpMBI CAMOCTOS

TEJTBHOM padoThI

Metomgeckoe
olecrieucHre

DopMmbI
OTYETHOCTU

1.0cHoBHBIE
CBOMCTBa
MaTepHAaJIOB.

du3nKo-
XPIMIJECK
ne
CBOICTBA
Mareprasio
B

8

N3yuenne

JTEpaTypbl U
JIAHHBIX

Nureprera

1. AaukuHa
B.N.,
ActadbeBa
E.A., HockoB
®.M. OcHOBBI
MaTepHuagoBeIe
Hus[
DIIEKTPOHHBIN
pecypc],
yuyeOHoe
rmocoowue,
Anuknna B.1.,
AcrajdneBa
E.A., HockoB
d.M.-
KpacHosipck,
Cu6. ®en. YH-T,
2013, 152 cp
2. Aman C.1.
TexHonorus
KOHCTPYKITHOHH
BIX
MaTepuagIoBy»
[TekcT] : yue0.

Komncnekr




nmocooue s
MeJarorH4eCKux
By30B/, C.1.
Anan , - M. :
N3n-Bo
«IIpocBernienue»
, 1985.- 322 c1p.

2.CtpoeHue
METAITUIECKIX
MaTepHaoB

MCTAIIOB
H CIUIaBOB

N3yyenne

JITEPaTypbl U
JIAHHBIX

Nureprera

['ynses AA.
CoBpemeHHbIe
METaJTHICCKHEC
MaTepuabl
[Tekct]:  yueO.
nocooue VIS
BY30B/
A.ATynses. -
M.: MI'OY,
2005.- 214 c.

Komncriexkr

3.Anarpammbl
COCTOSIHHS
JIBOMHBIX
CILJIaBOB.

N3yyenne

JTEPATypbl U
JIAHHBIX

NurepHeTa

1. Agnkuna
B.H1.,
AcrajdneBa
E.A., HockoB
®.M. OCHOBBI
MaTepuaioBeIe
Hus[
DJIEKTPOHHBIN
pecypc],
yaeOHoe
rmocoowue,
Anuknna B.1.,
AcrajdneBa
E.A., HockoB
d.M.-
Kpacnosipck,
Cub. ®en. YH-T,
2013, 152 cp
2.Anau C.H.
TexHonorus
KOHCTPYKITMOHH
BIX
MaTepHuaioB)»
[TekcT] : yueo.
rnmocodue s

Komncriexr
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e Jarorn4ecKux
By3os/, C.H.
Anan , - M. :
N3n-Bo
«IIpocBernienue»
, 1985.- 322 c1p.

4. Tepmuueckas
o0OpaboTka
METaJJIOB U
CILIaBOB.

Bozngeiicts
ne
TeMIIepary
pbI Ha
METaJUIBI

N3yyenne

JITEPATYpbI U
JIAHHBIX

Nureprera

['ynses AA.
CoBpemeHHbIe
METaJUTMIECKHE
MaTepHuaIbl
[Tekct]: yueO.
nocooue IS
BY30B/
A.ATynses. -
M.: MI'OVY,
2005.- 214 c.

Komncriexkr

5.CmiaBel Ha
JKeJIe3HOI
OCHOBE.

Cramun
IyI'yHbI

N3yqenne

JTEPATypbl U
JIAHHBIX

Nureprera

1. AEnkuHa
B.1.,
AcrajdneBa
E.A., HockoB
®.M. OcHOBBI
MaTepuaioBeIC
Hus[
DNEeKTPOHHBIN
pecypc],
yaeOHoe
mocooue,
Anuknna B.1.,
AcrajdneBa
E.A., HockoB
d.M.-
Kpacnosipck,
Cub. ®en. YH-T,
2013, 152 cp
2. Aman C.1.
TexHonorus
KOHCTPYKITMOHH
BIX
MaTepHuaioB)»
[Tekcr] : yue0.
rnmocodue s
Ie1aroru4ecKux

Komncriexr
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By3os/, C.H.
Anan , - M. :
N3n-Bo
«IIpocBernienue»
, 1985.- 322 c1p.

6.Cr1aBbl Ha AmomyHn
OCHOBE €BbIE,
LIBETHBIX MEJHBIE U
METAJUIOB. p.
CIUIABBI

6 M3yuenvie

JITEPATypbl U
JAHHBIX

Nureprera

['ynses A.A. | Koucriekr
CoBpemeHHbIe
METaJUTMYECKHE
MaTepHuabl
[Texct]:  yueO.
mocooue IS
BY30B/
A.ATynses. -
M.: MI'OVY,
2005.- 214 c.

/.Hemeramnuue | Marepuan
CKHE BIC
MaTepuallbl. HeMeTauT
MUYECKIMU
CBOMCTBaM

6 M3yuenvie

JTEPATypbl U
JAHHBIX

NurepHeTa

Anan C.H. Koncnekr
TexHomorus
KOHCTPYKIIMOHH
BIX
MaTepUagIoBy»
[TekcT] : yueo.
mocooue s
MeJaroru4yecKux
By30B/, C.H.
Anam , - M. :
N3n-Bo
«IIpocsemienue»
, 1985.- 322 cp.

Hroro

52

5.  @OHJ OHEHOYHbIX CPEACTB I IIPOBEJEHMA TEKYILEH H
HNPOMEXYTOYHOU ATTECTALIMU 11O IMCHHUITVIMHE

5.1 IlepeyeHb KOMIIETEHIMI € YKA3aHMEM 3TaNoB uX (OpMUPOBAHUS B MpoLiecce OCBOCHUS

00pa30BATEILHOM MPOrPAMMBI

B pe3ymnbsrate 0cBoeHuS IUCIIMITIITMHBI CTYCHT JIOTDKEH OOMAIATh CIISTYOIIMMI KOMITCTCHI HSIMU:

Kox 1 HammveHnoBanue
KOMIICTCHIUM

Jranbl GOpMUPOBAHMS
KOMIIETeHLIH

DopMbI y4e0HOI1 padoThI 110
¢popmupoBaHmIO
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KOMIICTEHIUA B IPoLiecce
OCBOEHUSI 00PA30BATEILHOM
NPOIrPaMMBbI

CIoco0cH OCYITICCTRIISITH
TPO(HECCHOHATIBHYHO
TIESTENTBHOCTh B COOTBETCTBUH
C HOPMATVBHHIMA
NPaBOBBIMK aKTaMu B cpepe
o0pazoBaHUsI W HOpMaMH
NPO(ECCHOHATHHON ~ 3TUKH
(OIK-1)

KorammisHbLA

Pabora Ha nexiwsix (Tembl 1-9)
CamocrosiTenbHast paboTa
(cocTanrieHre KOHCIIEKTOB)

Orniepal MOHHBIA

BrmorHenue 1abopatopHbIx

paoot (1-10)
CamocrosiTersHas paboTa
(cocraniieHHe KOHCTIEKTOB)

JlesrenIbHOCTHBIN

Harmicanvie pedpeparo
CamocrostTenibHast paboTa
(cocTaByieHHE KOHCTIEKTOB)

5.2. Omcanne nokasaresieil 1 KpMTepyeB OLICHUBAHMS KOMITIETEHLII HA PAIHYHBIX 3Tanax
UX (pOPMHMPOBAHUSA, OTIMICAHHE IIIKAJI OLIEHUBAHMSI

CHOCODEH  OCYWeCmETANb — HPOMECCUOHWTLHYIO  OCSUNETBHOCINL 6 COOMGEHCHIGUU  C
HOPMAMUGHBIMU NPABOBLIMU AKIMAMU 6 Cqhepe 0OPAB06AHUA U HOPMAMU HPODeCCUOHATLHOIL
amuxu (OIIK-1)

Ortarbl YpoBHH Omcanne | Kpureprmn [1Ixana orieHMBaHMs
(opmMHpoBa | OCBOCHMS TioKazaTesie | OIECHHBAHUS
HUS COCTABISOIICH | 7 Lugpo | Bepake | CriosecHoe
KOMIIETEHL] | KOMIIETEHLIN BOC HHUC B BBIPKCHIE
17171 BbIpK | Oaywiax
EHUC bPC
KornvmveH | bazoBbiit 3HaHue Cample oOmpie | 3 41-60 YJIOBJIETBOP
19171 OCHOB 3HAHKS OCHOB WTEITBHO
npocdeccro | TpodecCHoHATH
HATBHYIO HOU
TIATENIHOC | JICATENBHOCTY B
Tb B COOTBETCTBUH C
COOTBETCTB | HOPMATUBHBIMU
W C TIPaBOBBIMU
HOpPMaTViBH | aktamu Bcdepe
BIMU 00pa3oBaHMs 1
TIPaBOBBIMU | HOPMaMH
aktamMu B | mipodpeccroHaTh
cepe HOW 3TUKA
INoBpnueHHbNi | 0OpasoBaHy | JleTabHble 4 61-80 XOPOITIO
U 3HAHMS OCHOB
HOpMamMH | TipodpeccHoHATTh

13




npodeccrio | HOM
HaTLHOM JIEATEIIEHOCTU B
ITUKA COOTBETCTBUH C
HOPMaTUBHBIMH
TIPABOBBIMH
aktamu B cepe
00pa3oBaHus U
HOpMaMH
TpohecCHOHATH
HOW 3THKU
[pomBuHyTHII YBepenHoe 81-100 | ommuHO
3HAHKE OCHOB
ripoeccroHaTh
HOU
JIeATEITLHOCTH B
COOTBETCTBUM C
HOPMATUBHBIMU
TPaBOBbIMU
akTaMH B cepe
00pa3oBaHus 1
HOpMaMH
nipopecchoHATH
HOW 3THKU
Orneparvion | bazoBbiit Ymennie Ymenvie 41-60 YIOBJIETBOP
HBII WICTIONB30BA | TIPUMEHSITh WTEJIHHO
Tb OCHOBBI
OCHOBaMH | TIPO(heCCHOHATH
npodeccro | HOM
HATBHON JIEATEIIBHOCTA B
TISATENTFHOC | COOTBETCTBHM C
THB HOPMATUBHBIMA
COOTBETCTB | TIPABOBBIMH
17174¢ aktaMH B cepe
HOPMATHBH | 0Opa30BaHUsI U
BIMA HOpMaMU
NPaBOBbIMU | TIpO(heccHOoHATH
AaKTaMH B | HOM JTHKU
I[oBbmieHubli | cepe YBepeHHoe 61-80 XOpOIIIO
00pa3oBaHN | yMeHHE
87 TPUMEHSTh
HOPMaMH | OCHOBBI
npoceccro | mpodeccroHaTs
HATBHOU HOU
ITUKA JICSITETIHOCTH B
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COOTBCTCTBHM C

HOPMATUBHBIMU
TIPaBOBBIMU
aktamu B cepe
00pa3oBaHMs 1
HOpMaMHU
TpohecCHOHATH
HOM 3TUKH
[pomBuHyTHII OcozHanHoe 81-100 | ommuHO
YMCHHE
TIPUMCHSITH
OCHOBBI
ripoeccroHaTh
HOU
JISSITEITHHOCTH B
COOTBETCTBHH C
HOPMATUBHBIMA
TPaBOBbIMU
akTaMH B cepe
00pa3oBaHus 1
HOpMaMH
nipopecchoHATH
HOM 3TUKH
JlestrenbHO | bazoBbIid Bnanenne | Bianenwe 41-60 YJIOBJIETBOP
CTHBIN 3HAHUSIMU | Oa30BBIMH UTEITBHO
PYKOBOJICTB | 3HAHUSIMH T10
a OCHOBaMH | TIPUMEHEHHIO
npodecCro | OCHOBaMU
HATHHON TpohecCHOHATH
JISSITENIBHOC | HOM
TUB JISSITETTHHOCTH B
COOTBETCTB | COOTBETCTBHUM C
171740 HOPMaTUBHBIMH
HOPMATWBH | TPABOBBIMH
BIMU aktTaMH B cepe
MPABOBBIMU | OOPA30BAHMSI U
aKTaMM B | HOpMaMu
cthepe TpohecCHOHATH
00pazoBaH! | HOM 3TUKU
IloBbuTicHHBI | 1WA JlocrarouHo 61-80 XOPOITIO
HOPMaMH | YBEPEHHOE
npodeccrio | BIaneHie
HATLHOM 0a30BLIMH
ITHKA OCHOBAMH
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nipopeccroHaTh
HOU

TICSTEITBHOCTH B
COOTBETCTBUH C
HOPMaTUBHBIMH
TIPABOBBIMH
akraMu B cepe
00pazoBaHus U
HOpMaMH
TpohecCHOHATH
HOW 3THKU

[IpomBuHYTHII Oco3HaHHOE 5 81-100 | owmuHO
BIIAJICHUE
OCHOBAMU
nipoeccroHaTh
HOU
JICSITENTBHOCTH B
COOTBETCTBUM C
HOPMATUBHBIMA
TIPaBOBBIMU
akTaMH B cepe
00pa3oBaHus U
HOpMaMH
nipopeccroHaTh
HOW 3THKU

53 TunoBbie KOHTPOJILHBIE 33/IAHNSI IWIH HHbIE MATEPHAIIbL, He00XOIMMbIE [I/Is1 OLICHKH
3HAHMM, YMEHHI, HABBIKOB, U (IJIH) OIbITA JICATEILHOCTH, XaPAKTEPU3YOLIMX FTAIIbI
(hopMupoOBaHUsI KOMITETEHLIMIA B IPOLIECCEe OCBOSHUSI 00PA30BATEILHOI0 MATEPHAIIBI

JlaGoparopHasi pabora Nel «OnpenesieHne TBepAOCTH MATEPHUAJIOB PA3JIHYHBIMHU
MeTOAaMU»

Ileanb paGoTbl: 03HAKOMUTHCS C OCHOBHBIMH METOJIAMH HWCIBITAaHWH WU

HAyYUTHCSI ONPEACIATH TBEPIOCTh PA3IMUYHBIX MaTEPHAIIOB.
Teopetnueckoe 0O6OCHOBaHME

TBepnoctb  —  CBOMCTBO  TMOBEPXHOCTHOTO  CJIOSI  MaTepuaa
COTPOTHUBJISITHCS YIIPYTON M MJIACTHYECKON JehopMaliyl WiN Pa3pyIICHUIO TPU
MECTHBIX KOHTAKTHBIX BO3JIEHCTBUSIX CO CTOPOHBI APYroro, 00jiee TBEpJOTo 1 HE
MOJIYYArOIIET0 OCTaTOYHOM jAedopmanmu Tena (MHIASHTOpPA) OMPEIeICHHOM
(dbopMBI U pa3MEPOB.

HcnbiTanuss Ha  TBEPAOCTh  SBISAIOTCS — OJHUMH M3 CaMbIX
pactpoCTpaHEHHBIX BHIOB MEXaHMUYECKMX WCIHBITAHWK Onaromaps CBOeEH
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MPOCTOTE,  BBICOKOM  MPOU3BOAUTEIBHOCTH, a  TaKXE  BO3MOXHOCTH
HEpa3pylIaIIero KOHTPOJs, KaK JIa0opaTOPHBIX 00pa3lioB, TaK W TOTOBBIX
U3JICINN.

CnocoObl  ompeneneHus TBEPAOCTH B 3aBUCUMOCTH OT CKOPOCTH

NPUIIOKEHUSI HATPY3KU JENSIT Ha CTAaTHUYECKHE U TUHAMHYECKHE, a MO CIoco0y
MPUIOKEHUS HATPY3KU — Ha METO/bl BIABJIMBAHUS U IIapariaHMusl.

Bo Bcex Merojax HMCHBITaHUMN HAa TBEPAOCTh OYE€Hb BAXKHO MPABHIIBHO
NOJATOTOBUTH MOBEPXHOCTHBIN cioi oOpa3ua. OH JOHKEH MO BO3MOXHOCTH
HanOoJIee MOJHO XapaKTEePU30BaTh MaTepuall, TBEPIOCTh KOTOPOrO HEOOXOAMMO
onpenenutb. Bce moBepxHOCTHBIE Ae(dEKThl (OKainHAa, BHIOOWHBI, BMSTHHHBI,
rpyOble PUCKM W T.O.) JOJDKHBI OBITh yAalieHbl. TpeOoBaHUS K KayecTBY
UCIBITYEMON MOBEPXHOCTU 3aBUCAT OT METOJla HCHBITAaHUH U OOBIYHO
npeanojaraiT e€ nUMpoBaHue, U 1aKe NOJIUPOBAHUE.

Haubonbiiee pacnpocTpaHeHHE MOIYYWIO U3MEPEHUE TBEPIAOCTH
METOJJaMU CTaTMYECKOTro BAaBiauBaHUA. llpu wuchbiTaHMM B TOBEPXHOCTH
oOpa3sla HEKOTOPOE BpeMsI C ONPEAeIEHHON CUIION BIABIMBAETCS CTaHIAPTHOE
TE€J0, KOTOPOE HA3BIBAECTCS MHAEHTOPOM. B pe3ynbrare MOBEpXHOCTHBIE CIIOU
MaTepuaia, HaxXOJAsIIUecs IO HWHACHTOPOM U BOJM3M HEro, IUIACTUYECKH
neopMupyroTcsi, Ha TOBEPXHOCTH 00pasiia o0pazyercsi OTIEeUYaToK.

Pa3nnuaroT Tpu OCHOBHBIX METOJIa ONPENEIEHUS TBEPIOCTH CTATUYECKUM
BJIABJIMBAHMEM HHJIEHTOpa: Meron bpunemns, wmeron Bukkepca, Meron
PokBemna. Metoapl pasznuuarorcs  (QopMoil, pasmMepamMH MU MaTepuajoM
UHJCHTOpPA; BEJIMYMHOW CHJIbI BJABIMBAHUS W MPOJOJIKUTEIBHOCTBIO €€
NENCTBHUS, KAU€CTBOM MOATOTOBKU HUCIIBITYEMbIX TOBEPXHOCTEM.

Br160p MeTo/1a UCTIBITAHUN 3aBUCUT OT XMMHUYECKOI0 COCTaBa Marepuana
U BUJA €ro MpelIecTByIone oopaboTku (OTXKUT, 3aKajka, HAKJIEN, XUMHUKO-

TepMuiecKas 00padoTKa H T.I1.).

Teépoocmv no Poxeenny
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Meron  PokBenna  npuMeHsieTcss Uil MCHOBITAHUA ~ MaTEpUAIOB
MOBBILIEHHOM TBEPAOCTHU. B 3TOM MeTOIE OnpeAensieTcss He pa3Mep OTrevaTka, a
riyOrHa BAABIMBAHUS UHICHTOPA B UCIIBITYEMYIO TOBEPXHOCTb.

[Ipn wW3MepeHun TBEPIOCTH MATEPUATIOB METOJIOM PokBemia WHACHTOP
BJIaBJIMBAETCS B 00pasel] Mo 1eHCTBUEM JBYX IOCIEI0BATEIbHO MPUIaraeMbIxX

HArpy30K — IpeIBapuUTeIbHON U OCHOBHOM (puc. 2).

CHauana npunaraercsi npeasapureabHasi Harpy3ka FO = 10 kre (100
H), xotopas He cHUMaeTcs A0 KoHLa ucnbiTanus. [lox e€ nelicTBueM MHAEHTOP
BHE/IpsieTcs B oOpasent Ha riyouny hQ . 3arem k mpeaBapUTeIbHON Harpys3ke

no0aByseTcsi OCHOBHasi Harpy3ka F1 u T1inyOMHA BpasnuBanus WHIEHTOpa

YBCIUMYMUBACTCA OO BCIMYUHBI h . Yem meusbiue h, TEM  BbIIIC YHCJIO TBCPAOCTU II0

Poksemy. #0 ‘:o +F

! Y

A B -

Puc. 2. Cxema omnpeneneHus TBEpJOCTH MaTepuanioB MeToaoM Pokseiuia
['myObuna BoaBnWBaHMS  WHACHTOpPAa  ABTOMATUYECKU  HM3MEPSETCS
pudbopom
U TIpeoOpasyeTcst UM B TIOKa3aHUs CTPEJIOYHOr0 KPYrOBOTO MHIMKATOPA C LIEHOM
nenenust mkanel 0,002 MM,  [udpoBbie TOKazaHWS UWHAMKATOpA H
XapaKTepU3yKT YHUCIIO TBEPAOCTU MarepuanoB no Pokseiny. Hukakux npyrux
BBIYUCJICHU TPOBOJAUTH HE HAJIO.
Takum o0pa3om, uuciao TBepaocTH 1o Pokeemry — 0Ge3pasmepHas
BEJIMYMHA, COOTBETCTBYIOIIAS OCEBOMY MepeMelnieHnio nuaeHtopa Ha 0,002 mMm.

OHO cuMTHIBaeTCA HEMOCPEACTBEHHO ¢ 1udepbmata mnpubdbopa. [myOuna
18



BJIABJIMBAHMSI HHJEHTOPAa B MCIBITYEMYK IMOBEPXHOCTh 3aBUCUT OT THMA
WHJICHTOPA U BEIUYMHBI Harpy3ku. B cBsi3u ¢ 3TUM Ha nU(PPOBOM HHIUKATOpE
npuOopa UMEIOT MECTO TpH IIKaibl u3Mepenus: A, Bu C .

[Tpu pabote no mkane A ocHoBHas Harpy3ka F1 = 50 krc (500 H), a o
mkage C — F1 = 140 krc (1400 H). B xauecTBe uHAEHTOpa B Ciydasx
UCIoJIb30BaHus MKan A U C CIyKUT aJIMa3HbId KOHYC C YIJIOM MPU BEPIIMHE
120° u pagnycom 3akpyrienus 0,2 M.

Uucna tBepaoctu mno Poksemny 0003HaYarOTCS JTATUHCKUMH OyKBaMH

cootBeTcTBeHHO HRA 1 HRC 1 BoIpaxkatotcs hopmyoi:

HRA (HRC) =100 - (h—h0)/0,002 ,

rae yuciao 0,002 (MM) — 1leHa JIeJIeHMs IIKajdbl HMHAUKATOpa TBEpJaoMepa.
Crpenka Ha uudepOraaTe mpubOOpa MOKA3bIBAET TOTOBbIE YHCIa TBEPAOCTH,
nanpumep HRC 56, HRC 65 unu HRA 70, HRA 85.

[Tpu pabote no mxkane B ocHoBHas Harpy3ka F1 = 90 krc, a B kauecTBe
WHJICHTOPA HCIOJIb3YETCS CTAJBbHOM 3aKaJeHHbIM WApUK auamerpom 1,5875
MM (1/16 mroiima). Yueno TBepAOCTH IpH 3TOM 3anuckiBaeTcss OykBamu HRB u
orpenensercs no Qgopmyie:

HRB =130-(h-h0) /0,002 .

Yucna tBEpaoctu 1o Poksenminy — 6e3pa3MepHble BETUUYHHBI.

Bre16op mikanbl M3MepeHusi, TO €CTh YCIOBHUS HCIBITAHUS, 3aBUCUT OT
Martepuaa u ero 0opadotku. s onpeaeneHus TBEPAOCTH JOCTATOYHO MSATKHUX
(HEYNMpPOYHEHHBIX) CTajJed U YYyTYHOB U3MEPEHUS MOXKHO MPOBOAUTH IO IIKAJIE
B. [onyckaemsbie mpenenbl u3Mepenus TBEpAocTH no 3toi mkane HRB 25 —
100, uto cootBeTcTBYeET TBEpAOCTH 1O bpruemro HB 600 — 2400 MIla.

TBepAOCTh CTajed U HEKOTOPBIX APYTHX CIUIABOB IOCIIE YIPOUYHSIOLIEH
TepMUYECKON 00paboTku o00buHO ompeaensaoT 1o mkane C. Ilpenens
u3MepeHui 1o »toit mkane coctaBasitoT HRC 20 — 67 (HB 2400 — 9000 MIla).

[[lkama A mnpuMEHSIETCS TPU ONPEACTICHUA TBEPAOCTH OUYEHBb TBEPJIBIX
WHCTPYMEHTAJILHBIX CIUIABOB, B TOM YHCIIE€ MeTaJuloKepamuueckux. Pabouwme
npenensl u3mepenuit coctaBisaroT HRA 70 — 85 (6os1ee 9000 MIIa).

Ucneitanuss nposoast Ha TBepaomepax tuna TK. Ilpumensrorcs kak

CTal[MOHAPHBIE, TAK U MIEPEHOCHBIE MPUOOPHI.
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Iopsiaok BeINoIHEHUsT PAGOTHI

O3HaKOMUTKCS C YCTPOHUCTBOM U MIPUHIIUIIOM pabOThI TBEPIAOMEPOB.
[ToArOoTOBUTH MOBEPXHOCTH 00PA3LOB UCCIEYEMBIX MAaTEPUAIIOB.
[IpoBecTH HCHBITaHNA MATEPUAJIOB Ha TBEPIOCTh PAa3IMYHBIMU METOJAMHU.
PaccuuTaTh win onpenenuTs 1o TadaunamM TBEPAOCTh MaTEPHAIIOB.
CpaBHUTH 00pa3IIbl UCIIBITYEMbBIX MATEPUATIOB TIO TBEPIOCTH.

CocTaBUTh MMCbMEHHBINM OTYET U BBIBOBI IO padoTe.

onkwbdrE

TECTOBBIE 3AJJAHM A 110 MATEPUAJIOBEJEHUIO

O0num us nepesvix memaiios, KOI’I’lOpblZZ cmail noaydanib U UCnoJib306anib 4e€jl106€K

Paspywenue memannos 6 obnacmu niacmuueckou oepopmayuu Ha3vl8aAemcs... ...

Uz 104 osnemenmos  nepuoduyeckou  madauysl — HAuboabuiee  KOJIUYECHBO
COCMagnAwm... .....

Mamepuanwt Ha ocHoge Yyanepoda, amomvl KOMOPHIX 00OPA3YIOM MONEK) bl
HA3bI8AIOMCAL .....

Memannuyeckoe meepooe meno umeem ... ... CoHCUMACMOCD
OYCHBb BBICOKYIO

BBICOKYTO

HEOOIBIITYIO

HYJIEBYIO

Cepebpo ssnsemcs... .... Memaniom

YePHBIM

0J1aropoHBIM

yYPaHOBBIM

JIETKUM

Hucnoxayuu sagnaromes ... ..... 8 Kpucmauie
PUMECSIMHU

nedexramu

MarHUTHBIMH BKJTFOUCHUSMU

opaMu

Yyeyn cooepoicum ......... yenepooa, uem cmaib
MEHBIIIC

ropasio MEHbIIE

OombIe

B J[BA pa3a MCHBIIIE
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s onpeoenenuss paccmosiHus MedxHcoy amomamil UCROb3YEMCH ... ... aHanu3
MaTeMaTHYCCKUM

PEHTT€HOCTPYKTYPHBIN

XHUMUYCCKUHN

CnekTpanbHbIi

YVemanosume coomeemcmesue mexncoy mamepuaiom U CpeoOHuUM 00beMoM  e20
npouszeoocmea 6 mupe 3a 200(6 cepeoune 2000-x 20008):

CTaJIb O — 2500 tonn

ATFOMUHUT O — Mmuumapa ToHH

30J10TO O — 25 MAJUTHOHOB TOHH

ponuii [0 — HeCcKOJIBKO COTEH KHUJIOTPaMMOB

Yemanosume coomeememesue medxncoy mamepuaiom u e2o cpeoneu Mupogou yeHou (8
cepeoune 2000-x 20008):

9yTyH O — 150 — 250 mommapoB 3a TOHHY

AITFOMUHU N 0 — oxomo 1700 mommapos 3a

TPOMCKYIO YHIIUIO

30JI0TO O — 2500 — 3500 moytapoB 3a TOHHY

IJIaTUHA O — okoa0 1000 mommapos 3a

TPOMCKYIO YHIIUIO

Yemanosume coomeemcmeue  medcoy mamepuanom  u - €20 MAKCUMATbHOU
NIACMUYHOCMBIO!

9yTyH [0 — mpakTr4ecku HyeBas

pe3nHa O - HeGoupIas

CTEKJIO O — nocrarouno GosbIas

HU3KOYTJIEPOAUCTAsS CTATb O - odeHp OosbIIas

Yemanosume coomeemcemeue Meofcay Mamepuaiiom u €20 npoYHoCcmysro.

CBUHEI] O — oueHs BbICOKas
JICTUPOBAHHAS CTaJIb O - manas
AJIFOMUHUEBBIN CILJIaB O - BeIcOKas

X0JI01HO-Ae(OpMUPOBAHHAS YIIEPOANCTas cTalb [1- HeGombIast
Ycemanosume coomeemcmaue medircoy Mamepuanom u COOepHcanuem 8 Hem yenepooa:

CTaJIb O -o012 10 6,7%

9YT'yH O — 1m0 2%

CUITYMUH O — 6msko x 100%

YTOJIbHBIC 3JICKTPOIbI [0 — npakTH4ecku HE COEPIKUT

Vemanosume mamepuanvl 6 nopsioke Hapacmanusi ux yOeibHo20 6ecd:
O - amromuHu

O - xkeie30

O - mactMacca

O - nnartunHa

Ycemanosume mamepudilol 6 nop}zdke Hapacmarus ux SﬂeKWIPOI’lpOGO()HOCmM.'
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O - xene3o

O - cepebpo

O - anma3s

O - amroMuHMIA

Vemanosume mamepuanol 6 nopsioke HApACMAKUsL Ux Pexscyweti CnocoOHOCMIL:
O - TBeppIii cIuTaB

O - yrmepojucTas cTaib

O - HU3KOJETHPOBAHHAS CTaIb

O - anma3s

Vemanosume xumuueckue snemenmol 6 NOpsAOKe HApaAcmanusi ux nopsaoKko8020 HOMEPa
6 mabnuye d1eMenmos.

O - Bogopona

O - ypan

O - anmoMuHHi

O - kypyaToBwHii

Vemanosume  mamepuanvt 6 nopsaoke  Hapacmanusi UX  QHMUKOPPO3UOHHOU
cnocobrHocmu:

O - mwiaruna

O - 00bI4Has cTAIb

O - HeprkaBeroIIas CTalb

O - cranb ¢ HEOOIBIINM COACPKAHUEM XPOMa M HUKEJIS

IIpumepHbIie TeMBI pedepaToB

1. Iumarpamma COCTOSIHUS KEJE30-yIIepos

2.  CBs3b MEXIy CBOMCTBAMU CIJIABOB U IMarpaMMaMU COCTOSIHHSL.

3. KommoHeHTHI U ¢a3bl B cIijiaBax xenesa ¢ yriaepoaom. deppur, aycTeHuT,
LIEMECHTHUT.

4.  Jlmarpamma cocTOsiHUS xkene3o0-1ieMeHTHT. JleneOypur. [lepmut. Inarpamma
COCTOSIHUS KeTe30-Tpadur

5. Kuaccudukanus craneit.

6. VYriepoaucteie KOHCTPYKIIMOHHBIE CTAIIH.

7.  MapkupoBka JerupoBaHHbIX cTaneil. CpaBHEHHE CBOMCTB YTIIEPOIUCTHIX U
JIETUPOBAHHBIX CTaJIeH

8. IIpokanuBaeMOCTh U (PU3UKO-XUMUYECKHUE CBOMCTBA JIETUPOBAHHBIX CTAJIEH.

9. CrpoutenbHble KOHCTPYKIIMOHHBIE cTainu. CBaApUBAEMOCTh CTaJCH.

10. MammHOoCTpOUTENbHBIE CTANX . TUIBI MAIIMHOCTPOUTEIBHBIX KOHCTPYKIITMOHHBIX
crajnei. CBOICTBA U MPUMEHEHUE MAIIMHOCTPOUTEIBHBIX CTAJICH.
11.KoHCTpYKIIMOHHBIE CTAJIM CO CIIEHUATbHBIMU (PU3UKO-XUMHUECKUMHU CBOMCTBaMH.

11. UHcTpyMeHTanbHble CTalld W CIUIaBBl Ui 0OpabOTKH  pe3aHueM.
bricTpopexymue cranu.

12. Tsepnpie crutaBel. OcoOOTBEPBIE MATEPUATTHI
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13.
14.

Cranu 175t U3BMEPUTEIBLHOTO UHCTPYMEHTA.
[enn Tepmuueckoil oOpabOTKH MeTauioB U ciuiaBoB. OCHOBHbBIE MapaMeTphl

TEPMUUYECKON 00pabOTKH.

15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.

Bunapl TepMuueckoit o00paboTKu

OCHOBHBIE THITHI ATFOMUHUEBHIX CIIIaBOB. MapKUpOBKa aTlOMUHUEBBIX CILUIABOB.
MenHbIe CTIIaBhI

Knaccudukaius u XxapakTepuCcTHKa HEMETATMIECKIX MaTepHaIOB.

Kepamuka u dapdop

Pe3nHo-TexHU4eCcKe MaTepHabl

JlpeBecrHa U IpeBECHbIE MaTEpUaIbI

YepHbI€ 1 IBETHBIE METAJUIBI

Kpucrannnueckue u amopHbie MaTepUabl
Heoprannueckne u OpraHu4eCcKrue MaTeprabl
Metaminueckue MaTepuaibl U UX KiacCU(pUKaLUS.
Hemerannnueckue MaTepuaibl U UX KJIACCU(PUKALIUA.
TexHoJIorn4ecKre CBOMCTBA MaTEPUAIIOB
MexaHnuyeckue CBOKMCTBA MaTepUalioB

29 CBsi3b MarpamMm COCTOSIHUS U CBOMCTB CILJIaBOB.
30. OcHOBHBIE BHJIBI TEPMHUUECKON 00paOOTKH.
31. MapkupoBka cTaien

w

7.
8.

9.

Bonpochbl K 3K3aMeHY 10 _JuclUILInHe «MaTepuajioBeleHne»

[loHdATHE O MAIIMHOBEACHUW, TEXHOJOIMM KOHCTPYKIHMOHHBIX MAaTEpHUaJIOB,
MaTEpUAIOBEICHUH, METAJUIOBEACHUU. VIcTOpUS pa3BUTHS HAYKH O MaTEpHAIIAX.
TBepmoe cocrossHMe  BemiecTBa. YWCTbIE  DJIEMEHTBI W COCIUHEHUSL.
Kpucrannnueckue u amopdubie Marepuasbl. Heopranuueckue u opraHmyeckue
MaTepUalIbl

Merainel 1 HemeTaiuisl. [IoHATHE O METAININYECKOM COCTOSIHUM BEILECTBA.
Metannnueckre MaTepralibl U UX Kiaccupukanus. YepHble U [IBETHbIE METaLIBL.
Krnaccudukanus 1BeTHbIX METALIOB.

OcHoBHblE (PU3MYECKHE, XHUMHUYECKHUE, TEXHOJOTHUYECKUE U MEXaHUYECKUe
CBOMCTBa MarepuaioB. OCHOBHBIE BUbl MEXaHUYECKUX UCIIBITAHUIA MAaTEPUAJIOB.
NneanbHble U peanbHbIe KPUCTAIUIbL, TUIIBI U XaPAKTEPUCTUKU KPUCTATUIMYECKUX
pemieTok. /ledeKkThl KpUCTaTIMUYECKOTO CTPOSHHUSI.

Kpucrammsanus metamioB. MOHOKpHCTAIUTBI M TOJIMKPUCTAILIBI.

OCHOBHBIE METO/IBI U3YUYEHHUSI CTPYKTYPbI METAJUIOB U CILUIABOB.

[TonsiTue o GpazoBOM COCTaBE U CTPYKTYPHBIX COCTABIISIONINUX CIIABOB.

10.ITonsgtue o JuarpaMmax COCTOSHUS )IBOI/IHBIX CILIaBOB MW MCTOAAaX HX

IIOCTPOCHMA. CBs3p aruarpamMm COCTOAHHUA U CBOMCTB CIIJIaBOB.

11.InarpaMmmMa COCTOSIHUSI 5K€JI€30-YTIEPO/I.
12.0cHOBHBIE TapaMeTpsl TepMHuuYeckoil o0OpaboTku. Buumbl Tepmuyeckoit

00paboTku. OCHOBHBIC MPEBpAICHUS B METaVIaX U CILIaBax IMPH TCPMHUYECCKOM
00paboTke.
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13.TloHATHE O XUMUKO-TEPMUYECKON U TEPMO-MEXaHMUECKONH 00paboTKax..

14.7Kene30 u ero ocHOBHbIE (PU3UKO-XHMHUECKHUE CBOMCTBRA.

15.Knaccudukanus cranaeil 1 4yryHoB.

16.I1pumecu 1 106aBOYHbBIE AIEMEHTHI B CTAISIX U YyTyHaX.

17.Yrneponuctble W JETMPOBAaHHbIE CTAIU. BiusHuUe yriaepoja M JIETUPYIOIIUX
3JIEMEHTOB Ha CBOMCTBA CTAJIEH.

18.KoHCTpYKIIMOHHBIE CTaJIN; UX KJIacCUu(PUKalKs, CBOUCTBA U TPUMEHEHUE. .

19.MHCcTpyMEHTANIbHBIE CTAIN;, UX KIacCU(UKAIUs, CBOMCTBA U IPUMCHECHHE.

20.Ctayin ¢ 0coObIMH  (PM3UYECKUMH CBOWCTBAMHM; MX KJIacCHU(HKAIUs, CBOMCTBA,
MapKHUpPOBKA U IPUMEHEHUE.

21.YyryHsl; ux Ki1accuduKamms, CBOMCTBA, MAPKUPOBKA U TIPUMECHECHHE. .

22.TloHsATHE O OPOIIKOBBIX M KOMIIO3UITMOHHBIX MaTepHaliax.

23. ATIOMUHUI 1 €T0 OCHOBHBIE (PU3UKO-XUMUYECKIE CBOMNCTBA.

24 Knaccudukaius, MApKUPOBKa, CBOWCTBA U MPUMEHEHUE aJTIOMUHHUEBBIX CIUIABOB.

25.Menb u ee OCHOBHBIC (PM3UKO-XUMHUUYECKHE CBOMCTRA.

26.Knaccudukanus, MapkupoBKa, CBOMCTBA U MPUMEHEHNE METHBIX CILIaBOB.

27.TuTaH U €ero OCHOBHbBIE (PU3UKO-XUMHYECKUE CBOICTBRA.

28.Knaccudukanus, MapkupoBKa, CBOMCTBA U MPUMEHEHNE TUTAHOBBIX CILJIABOB

29.0CHOBHbIE TYTOTUIaBKKE U aHTU(PUKIIMOHHBIE CIIaBbl U UX MPUMEHEHUE.

30.001m1ue cBeneHus 1 Kiaccuukaiuys HeMeTaJUIMYeCKUX MaTepuanax.

31.TTonumeps! 1 X KIaccupUKaIus,

32.0OcHOBHBIE BU/IbI, CBOMCTBA U TPUMEHEHHUE TIaCTMACC.

33.OcHOBHBIC BHJIbI, CBOMCTBA M MPUMEHECHHUE CUITUKATHBIX MAaTCPUAJIOB.

34.0OcHOBHBIC BHJIbI, CBOMCTBA M PUMEHEHHUE CTEKOJI M KEPaAMUKH..

35.0cHOBHBIC BUJIBI, CBOMCTBA U TPUMEHEHHE PE3UH.

36.0OCHOBHBIE  BHIBI,
MaTepHayoB.

CBOMCTBA H INPUMCHCHUE JPCBCCUHBI MW IOPCBCCHBIX

5.4. Meroaudeckue MaTepHAJIbI, OIpelesiiolIie NMPoUeaypbl OLEHUBAHHUS
3HAHUHN, YMEHHMH, HABBIKOB M (MJIM) ONbITA NEATEJbHOCTH, XaPAKTEPU3YHIIHX
JTanbl (POPMUPOBAHUS KOMIIETEHIMH

Onucanye HKAIbI OocHMBaHUA

[udpooe | Bepaxenue B | CrioBecHoe Ormicanue OLeHKY B TPEOOBAHMSIX K
BbIpakeHre | 6awiax BPC | BeIpakeHue YPOBHIO M 00BEMY KOMITETEHLIMI
5 81-100 OTJIMYHO OcBocH TpPOJBUHYTBI YPOBEHb BCEX
cocrapystrorkx komrerenimii OIK-1
4 61-80 XOpOLLIO OCBOEH MOBBILLICHHBII YPOBEHb BCEX
cocrapystrorkx komrererimii Ol TK-1
3 41-60 yaoRieTBopuTesibHO | OcBOEH 0a30BbIi YPOBEHB BCEX
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cocTaBistrowx Komrererimii OITK-1

2 Ho40 HEY/IORIIETBOPUTENHHO | He 0cBoeH 0a30BbIii yPOBEHB BCEX
cocraBstrorpx kKommereriwii -OlTK-1

CooTHomieHue BUIa padoT M KOJMYeCTBA 0a/1JI0B B pAMKax Npoueaypbl

OlleHMBAHUSA
Bupa padorsl KOJIMYeCTBO 0aJ1J10B
ITonroroBka pedepara 1o 15 6amios
Tect 110 8 0ayI0B
Brimonnenue nabopaTopHbIX 1o 50 6annos
pabot
BrinonHeHne KOHCIEKTOB 710 7 6aJioB
DK3aMeH 10 20 6anioB

TpebGoBanus K dK3aMeHy. ODK3aMEH 10 Kypcy IPOBOIUTCA IO OKOHYAHHH
M3YYCHHUS TUCIHUIUIMHBI B HDK3aMEHAIIMOHHYIO ceccuio. J[o 2K3aMeHa JOmyCKaroTcs
CTYJICHTBHI, TIOJIHOCTHIO BBITIOJHUBIINE JITAOOpATOpHBIE pPaObOTBl W MPOIICANTNE
TECTUPOBAHHE.

16 — 20 OammoB crTaBUTCA B TOM Cllydae, €CIM CTYICHT MpPEICTaBIsICT
Pa3BEpHYTHIM W TOJHBIA OTBET HA BOIMPOCHI OWIIETa, MOKA3BIBAET YMEHHUE TPaAMOTHO
UCIIOJIb30BaTh TEPMUHOJOTHIO W TIOHSITHUHHBIA ammapar JUCHUIUIMHBI, UCIOJIb3YeT B
CBOEM OTBETE CCHUJIKUA Ha TEOPETUYECKUE MOJIOKEHHUS U MTPAKTUUECKUIM MaTepural.

11 — 15 OannoB cTaBUTCS B TOM Ciy4yae, €CJIM CTYJSHT OTBEYaeT Ha
MIOCTABJICHHBIE B OWJIETE BOMPOCHI U 3HAET TEPMUHOJIOTHIO M TOHSTUWHBIN armapat
JUCITUTUTUHBI.

5 — 10 GannoB cTaBUTCA B TOM ClIy4ae, €CJIM CTYACHT YaCTHYHO HE OTBETHJ Ha
OIMH BOMpOC Omiera, a TakXke B TOM CIy4yae, €CIdi OH HE I[OKazal yMEHHE
HCITOJIH30BaTh TEPMHUHOJIOTHUIO M TIOHATUWHBIN anmapat TUCITUTIINHBIL.

0 - 4 Ganya cTaBUTCS B TOM CiIydae, €CJIM CTYIEHT MOoKa3ald OTCYTCTBUE 3HAHUUN
o BoOMpocaM OwieTra, W HE3HAHWE TEPMUHOJIOTMM | TOHATHHHOTO arapara
JTUCITUTUTIHBL.

[IIxaya onleHNBaHUS KOHCIIEKTOB
Koucriektsl onenuBarorcss mo 1mkaire or 0 mo 1 Oamra. MakcuMalibHOE
KOJIMYECTBO OayioB — 7. (7 KOHCIIEKTOB 1Mo 1 Gaiy)

IToxka3arTeanb bana
Brimonneno 1 Gamn
He Bemmonneno 0 6amioB
Bcero 1 Gamn

TpeboBaHus K TECTUPOBAHUIO: HANIMCAHUE Mecma OIeHUBaeTCs Mo mikaine ot 0
10 4 GamioB. MakcumanbHOE KOJIMYECTBO 3a TecThl § OamnoB (2 Tecta mo 4 Ganna).

25




OcBoeHne KOMITETCHIIMIA 3aBUCUT OT pe3yibTaTa Hanmucanus tecta: 4 6amma (80-100%
NPaBWJIBHBIX OTBETOB) - KOMIETCHIIMA CYUTAIOTCS OCBOCHHBIMH Ha BBHICOKOM YPOBHE
(oumenka otauuHo); 3 Oamta (70-75 % npaBUIBHBIX OTBETOB) - KOMIIETEHIIUU
CUMTAIOTCS OCBOCHHBIMH Ha 0a30BOM ypoBHE (OIleHKa Xxopoio); 2 6amia (50-65 %
NpaBWIBHBIX ~ OTBETOB) -  KOMIIETCHIIMM  CUMTAIOTCS  OCBOCHHBIMH  Ha
yIIOBJICTBOPUTEILHOM YPOBHE (OIIEHKa yaoBieTBoputenbHO); 0 -1 6amr (menee 50 %
NPaBWIBHBIX OTBETOB) - KOMIICTCHIIMM CYHUTAIOTCS HE OCBOCHHBIMH (OIICHKA
HEYI0BJIETBOPUTEIIBHO).

[Ikaa oleHWBaHMUs JTa00PATOPHBIX PadOT
JlaGopatopubie paboThl oueHuBaoTcss OT 0 g0 S5 OammoB. MakcuMalbHOE
konumdecTBO — 50 6aioB. (10 mabopaTopHBIX padboT 1Mo 5 6aITOB)

Iloka3areJb baJun
JlaGopatopHas paboTa BBINIOJIHEHA MOJIHOCTHIO, PACUEThI 5 OannoB
W/WJIM U3MEPEHUs TPOU3BEJICHBI BEPHO, ClI€TIaHbl BBIBOIBI)
JlabopaTopHasi paboTa BBINOJIHEHA TTOJHOCTHIO (MOTYT 4 6anna
OBITH JOMYIIEHBI OIIMOKHU B pacueTax W/l U3MEpPEHUsX,

HE CJIeJIaHbl BRIBOBI 110 paboTe)
JlaGopatopHas paboTa BBINIOJIHEHA YACTUYHO MPOU3BEEHHI | 3 Oasia
pacyeTsl U/UIU U3MEPEHUsI BEPHO)
JlaGopatopHas paboTa BBIMIOJIHEHA YaCTUYHO (JOMyIIeHbl | 2 Oaiia
OIMOKH B pacyeTax W/ WM U3MEPEHHUSX, CICIIaHbI BHIBOIBI
1o pabore)
JlabopaTtopHasi paboTa BBINIOJHEHA YACTHYHO (MomymieHsl | 1 Gamn
OIMUOKH B pacyeTax W/UiM U3MEPEHUSX, HE CIICTaHbI
BBIBOJIBI 110 PabOTe)

He BbInosiHeHO 0 GamioB

[Txana onennBanus pedepara
Pedepar onenunBaetcst o mikane ot 0 1o 3 6amnoB. MakcumManbHOE KOJTUYECTBO
3a pedeparsl 15 6amos (5 pedeparos mo 3 Gaa).

Iloka3areJb baun
[Toarorosyen pedepaT U COOTBETCTBYET TEMATUKE 0-1 6ann
Bce Bonpochl pacKphITHI 0 -1 6amn
[TpuBeieHHBIE apTYMEHTHI JJIOTHYHBI U yOCIUTEIbHBI 0 - 1 6ann
He BbInosiHeHo 0 GamsoB
Bcero 3 bayna
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6. YYHEBHO - METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. OcHoBHas JMTEpPaTypa

1. Anwkuna B.U., AcrapreBa E.A., HockoB ®.M. OcHOBBI MarepuaioBeiACHUs[
DeKTpOHHBINH pecypc], yueOHOoe mocooue, AnukuHa B.U., AcradppeBa E.A., HockoB
®.M.- KpacHosipck, Cub. ®en. Yu-t, 2013, 152 c1p.
http://www.znanium.com/catalog.php?bookinfo=492454

2. boroagyxoB C.U., Cunroxun.A.B., Ko3uk E.C. Kypc MarepuanoBeieHr B BOIPOCAX U
oTBeTax [ DnekTpoHHBIN pecypc], yaedHoe mocodue, boromyxos C.1., Cuntoxun.A.B.,
Ko3suk E.C- MockBa, Mamunoctpoenue, 2010, 352 crp.
http://www.znanium.com/catalog.php?bookinfo=373773

3.AunpueBckuii P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHaOBEACHHS [ DIEKTPOHHBIH
pecypc], MoHOTpadus- Mocksa, burom, 2012, 252 ctp.
http://www.znanium.com/catalog.php?bookinfo=366331

6.2 JlomoJiHUTe/IbHASA JIUTEpPaTypa:

1. T'ynaeB A.A. CoBpeMeHHbIe MeTayuinueckue matepuaisl [Teker]: yuel. mocobue st
By30B/ A.A.I'ynses., B./l. Bacun - M.: MI'OY, 2005.- 214 c.

2. TynseB A.A. MeTaioBeaeHue LBETHBIX METaUIOB M ciuiaBoB [Tekcr]: yuel.
nocooue aist By30B/ A.A. I'ynsies, B.JI. Bacun - M. : MT'OY, 2004.- 62 c.

3. Anau C.M. TexHonOrusi KOHCTPYKIIMOHHBIX MaTepuasioBy» [Tekcr] : yued. mocodue
st menarorndecknx By3oB/, C.U. Amawm , - M. : 3a-Bo «IIpocBemenney, 1985.- 322
CTp.

4. T'yngeB A.A. ®usnueckue OCHOBBI JAePOpMalLUU METAUIMYECKUX MaTEpHUATIOB
[Tekct]: yueO. mocodue ans By3oB/ I'ynseB A.A. - M..MI'OY, 2012.-107 ctp.

5. T'ynseB A.IL., I'ynseB A.A. MeramnoBenenue [Tekcr]: yue6. miist By3zoB /A.ILIynses,
A.A. T'ynseB - M.: Anpsnc, 2011.- 643 c.

6. ['ynseB A.A. MarepuanoBenaeHne MHCTpyMEHTaIbHBIX MarepuanoB [Tekct]: yueo.
nocobue asa By3oB/ A.A. I'ynses, B.J[. Bacun - M.: Haponnsriit yuutens, 2001.- 40 c.

7. T'ynseB A.A. KOHCTpYKIIMOHHBIC CTaMK U cruiaBbl [TekcT]: yued. mocodue ajist By30B/
A.A. T'ynses, B.JI. Bacun - M.: MI'OY, 2007.- 84 c.

8. Amam C., Ilpaktukym mno wmammHoBeneHuro» [Tekct] : yueb. mocobue st
nenaroruueckux By3os/, C.W. Amau , - M. : U3a-Bo «Bricmas mikonay, 1985.- 123 ctp
7.

9.T'onpmmreiin M.M. Cnernmanehbie  ctamu  [Teker]:  yueb. mocoOue  aus
By30B/[ onpamreiin M.U. - M.: MUCuC, 2000.- 407 c.

10. VYcoa JI.®. TexHonoruss KOHCTPYKIIMOHHBIX MaTepuanoB [TekcT]: yudeO. s
By30B/JI.®D. Ycora — M.: Metamnyprus, 1987.- 456 c.

6.3. Pecypchbl HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOU ceTu « UHTEpHeTY.
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http://www.znanium.com/catalog.php?bookinfo=492454
http://www.znanium.com/catalog.php?bookinfo=373773
http://www.znanium.com/catalog.php?bookinfo=366331

1.http://mon.gov.ru - MuaHCTEpCTBO 00pa30BaHus U HAyKu PD;

2. http://www.ed.gov.ru - denepanbHOE areHTCTBO 110 00PA30BAHUIO;

3. http://www.fasi.gov.ru - denepanbHOe areHTCTBO 10 HayKe U 00pa30BaHUIO;
4. http://lwww.edu.ru - denepanbhbiii mopran «Poccuiickoe 00pa3oBaHUe»;

5. http://old.obrnadzor.gov.ru - ®enepanbuas ciayxba mo Ham30py B cdepe
00pa3oBaHMs U HAYKH;

6. http://www.garant.ru - uadopmarroHHO-IPpaBOBOM mopTai «I apaHT»

71. http://federalbook.ru/projects/fso/fso.html - denepanbHbIii  cripaBOYHHUK
«O0bpazoBanue B Poccumny;

8. http://www.school.edu.ru - Poccuiickuii 06meo0pa3oBaTenbHbIN MOPTA;
9. http://www.openet.edu.ru - Poccuiickuii mopTal OTKPEITOrO 00pa30BaHus;

10. http://www.ict.edu.ru - mopTan mo uHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIM
TEXHOJIOTHUSAM B 00pa30BaHNUHU;

11. http://www.fepo.ru - nopran ®enepanpHoro MHTEpHET-9K3aMeHa B cdepe
npodheCCUOHAIBHOTO 00pa30BaHMUs.

12. http://pedagogic.ru - nenarorudeckast OMOIMOTEKA;
13. http://www.ug.ru - «Yuutenbckas ra3eray;

14. http://www.informika.ru/about/informatization_pub/about/276 - nayuHo-
MeToandeckuii xypHan «abopmaTuzanms oOpa3oBaHus U HAYKNY;

15. http://www.vovr.ru - Hay4YHO-NIEJaroru4ecKuii KypHai MHHHCTEpPCTBA
obOpazoBanus u Hayku PO «Briciiee o6pa3zoBanue B Poccuny;

16. http://www.hetoday.org - sxypuan «Bsiciiiee 00pa3oBaHUE CETOTHS.

17. http://www.prosvetitelstvo.ru/library/articles/?ZELEMENT 1D=933. -
ITopran «IIpocBeTUTENBCTBOY

18. http://www.znanie.org/ - OomectBo «3nanue» Poccuu

19. http://www.gpntb.ru - T'ocymapcTBeHHas myOiaMYHas HAay9IHO-TECXHHUYECKAS
oubnroTeka.
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https://docviewer.yandex.ru/r.xml?sk=28933614067bbd2d51ee3f55a707f966&url=http%3A%2F%2Fwww.prosvetitelstvo.ru%2Flibrary%2Farticles%2F%3FELEMENT_ID%3D933
https://docviewer.yandex.ru/r.xml?sk=28933614067bbd2d51ee3f55a707f966&url=http%3A%2F%2Fwww.znanie.org%2F
https://docviewer.yandex.ru/r.xml?sk=28933614067bbd2d51ee3f55a707f966&url=http%3A%2F%2Fwww.gpntb.ru

20. http//www.rsl.ru - Poccuiickast HalfmoHabHAs OMOIHOTEKA.
21. http//www.gpntb.ru - [TyOonuynHas snekTpoHHass OMOJIMOTEKA.

TMETOIUYECKHUE YKA3ZAHUA 11O OCBOEHHMEIO TUCIUIT/INHBI

7.1.MeToanuyeckue PpPeKOMEHAALUMH IO OCYIIECTBJICHHMI0O TeKYyILIero KOHTPOJIS
yCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAIllUM.

l.MeTonnueckne peKOMEHIALMU IO OpPraHHW3allMd M  BBIIIOJHEHHIO
CaMOCTOSITENIbHOM paboOThl CTYACHTOB, AaBTOPHI: 3aBeAyrOlUMi Kadeapoi OCHOB
IIPOM3BOJICTBA U MAILIMHOBEACHUS, KAHIUJAT NEAArOrnyecKuX Hayk, noueHT Kopeuxui
M.I., nekan (akynpTeTa TEXHOJOTMM W  MPEIIpPUHUMATENbCTBA, KaHAMJAT
NEearornyeckux Hayk, JoueHT XayiauH A.H., TOKTop TeXHHMYeCKHX Hayk, mpodeccop
['ynseB A.A., IOKTOp mnemarorudeckux Hayk, npodeccop JlaBpo H.H., xanmunat
TEXHUYECKUX HayK, ToueHT CuctyHoBa E.JI., kaHauIaT negarorndeckux Hayk, JTOUEHT
[Mnakos H.II.

8. WH®OPMAIIMOHHBIE TEXHOJIOTUU TUISt
OCYILIECTBJEHUS OBPA3OBATEJBLHOI'O MPOLECCA MO
JTUCLUIIJIMHE

.JII/IIIEHZ%I/IOHHOC nmporpaMmMHoe¢ o0ecrevyenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMmannoHHbie CIPABOYHbIEC CHCTEMbI:
Cucrema TAPAHT
Cucrema «Koncynprant [Lmroc»

IIpodeccnonanbubie 6a3bI JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJINHBI

MarepuanbHO-TEXHUYECKOE 00CCTICUCHHE TUCIIUTUTNHBI BKITIOYAET B CEOS:
- yueOHbIC ayAUTOPUH IS MPOBEACHUS 3aHSITHI JIGKIIMOHHOTO U CEMHHAPCKOTO THIIA,
KYpPCOBOTO TPOCKTHUPOBAaHMs (BBIMOJHEHUS KYpPCOBBIX pabOT), TPYNIOBBIX U
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WHJIUBUAYAJIbHBIX KOHCYJIbTAIlMNA, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOW aTTECTallNH,
YKOMIUIEKTOBAaHHbIE Y4eOHOU MeOesIbIo, JOCKOM, TEMOHCTPALIMOHHBIM 000pYA0BaHUEM;
- TIOMEILIEHUS JIJIi CAaMOCTOSITEIbHONW pabOoThl, YKOMIUIEKTOBAaHHBIE yU4eOHOU MeOelblo,
NEPCOHATLHBIMU KOMIIBIOTEpAMU C MOJKIIIOUeHHEM K ceTh VHTepHeT U oOecrieueHrnem
JO0CTyna K DOJIEKTPOHHBIM OMOJMOTEKaM MW B JJIEKTPOHHYIO HH(OpMaIMOHHO-
oOpazoBarenbHyto cpeny MI'OY;

- TIOMENICHMsS] JUIsl XpaHeHHs W NpOoPUIAKTUYECKOro OOCITy>KUBaHUS Y4eOHOIo
0o00OpyIOBaHUs, YKOMIUIEKTOBaHHbIE MeOenpio  (mKadwl/cTeaxu), Habopamu
JEMOHCTPAIIMOHHOTO 000PYAOBaHUS M Y4COHO-HATIISAHBIMU ITOCOOUSIMH;

- crieruaibHoe 000pyI0BaHUE:

[Lmakatsl

JIabopaTOpHBIl MPAKTHKYM

HoytOyx

IIpoekrop

Habop cnaiinos

6./leMoHCTpanOHHBIE TPUOOPHI (JTaOOpaTOpHOE 0OOPYIOBAHKE): CBETOBON MUKPOCKOI
MUM-7, tBepnomep mo PokBemty, MasTHUKOBBIA KOIep, KPYyTd ISl TOJMPOBKHU
nuidoB, TEpMHUYECKas MeYb.

abrwnhE
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