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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMIIeTeHLIUU
CriocobeH yuMuThIBaTh OIIK-1.1. 3Harp 3HaTb COBpEMEHHbIe
COBpPEMEHHbIe COBpPEMEHHbIe TeH/|eHLIUW Pa3BUTUS

TeH/IeHIIUU Pa3BUTHUS
TeXHUKH W TeXHOJIOTHH B
obsiacTu TexHOCepHO
0e30macHOCTH,
M3MepHUTe/IbHOU 1
BbIUMC/IUTEIBHOU
TeXHUKH,
HMH(MOPMAaI[MOHHBIX
TeXHOJIOTUH TIpU
peIlleHnH TUTIOBBIX 3a/jau
B o0siacTu
ripoeccroHanbHOM
JiesiTeNTbHOCTH,
CBSI3aHHOM C 3all[UTOMN
OKpYKarolllel cpefibl U
obecrnieueHreM
6e30macHOCTH yesioBeKa
(OIIK-1);

TeH/IeHLIUUA Pa3BUTHS
TeXHUKH U TeXHOJIOTHH B
obnactu TexHOC(epHOU
0e30r1acHOCTH,
H3MepUTe/ILHOU U
BBIYMC/IUTE/TEHOU
TEeXHUKH,
MH(bOpPMaI[MOHHBIX
TeXHOJIOTUH

TeXHUKU U TeXHOJIOTHH B
obs1acT obecrieueHUst
TexXHOC(hepHOU
0e3011aCHOCTH

OIIK-1.2. ¥YmeTs pewiarthb
THUTIOBBIE 3aJjaul B
obsactu
npogeccroHaIbHOU
JesITeNTbHOCTH,
CBSI3aHHOM C 3alL{UTON
OKpY>Karoler cpesibl U
obecrnieueHreM
Ge30macHOCTH YesioBeKa

YMeTb yuUUThIBaTh
COBpeMeHHbIe
TeH/eHLJUY Pa3BUTHUS
TeXHUKHU U TeXHOJIOTUM B
obsactu obecrieueHUst
TeXHOC(epHOU
6e3omacHoCTH

OIIK-1.3. BnageTts
OTIBLITOM Y HaBbIKaMH
WCTIO/Tb30BaHMUS
COBPEMEHHOU TeXHUKU U
TeXHOJIOTHH B 06acTr
TeXHOC(epHOH
0e30r1aCHOCTH,
W3MEepPUTE/ILHON U
BBIUMC/TUTE/IbHON
TEXHUKH,
H“H(OpMaI[MOHHBIX
TeXHOJIOTU TIPU
pellieHny TUTIOBBIX 3a/jau
B 00/1aCTH 3alIUTBI
OKpY>Karolllel cpefibl 1
obecrieueHust
6e301acHOCTH YesIoBeKa

BnaneTs HaBbIKaMM
HCITO/Tb30BaHUS
COBPEMEHHBIX
TeHZIeHLINI pa3BUTHS
TE€XHUKH U TEXHOJIOTUN B
obnactu obecrieueHust
TexHochepHOU
0e301acHOCTH




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

IuciuruiiHa «MarepranoBe/ieHHue» OTHOCUTCS K 00s3aTe/TbHOM YacTH.

JucuunivHa n3yvaercsi Ha __ 2  Kypce B 3.4 cemecTpe.

Llens W3yuyeHHs] JUCLIMIUTMHBL: (pOPMHMPOBaHMWE Y CTYZEHTOB 3HAaHWK O CTPOeHMH, (PHU3NUeCKHX,
MeXaHHUYeCKUX U TeXHOJIOTHUECKUX CBOWCTBAX MaTepHasioB; C(HOPMUPOBATH Y CTYJEHTOB MPeACTaB/IeHUs
00 OCHOBHBIX TeH/|eHLIMSIX W HAIlPaBIe€HHUSX Pa3BUTHSI COBPEMEHHOTO TeOPETUYEeCKOTO W TPUKJIAJHOTO
MaTrepuaioBe/ieHus], TIPUOOpeTeHre YMeHUN U BiaJileHud (OpMHUPOBaHUsS M YTIPAaBIeHUs] CTPYKTYPOH U
CBOMCTBAMM MaTepuasoB TIPM MeXaHW4YeCKOM, TepMHUYeCKOM, PpaZiMaljiOHHOM U [PyTHUX BHUIAX
BO3/IeICTBUSI Ha MaTepyasl, 0 MeXaHu3MaX (a30BbIX U CTPYKTYPHBIX MPEBPAIIIEHUSIX ¥ UX 3aBUCUMOCTH OT
yCJIOBHH TEIJIOBOM 00pabOTKH, HeOOXOJUMBIX /I/is 0CBOeHHsI paboueit rpodeccun

3. Copaepxanue padoueil mporpamMmsbl (00eM AMCIUIUIUHBI, TUNIBI H BH/{bI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON Pad0ThI 00yJaroIIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
MH)XXEHEPHO-TEXHOJIOT MYECKUM ®PAKYJIBTET

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLIMIUIMHBI «MarepuanoBeseHrue» Ha 3.4 cemMecTp
_ OYHadA
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 6/216
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 67.2

JIeKIui 24

MpaKTUYeCKUX/ CeMUHAPCKUX 34

71ab0paTOpPHBIX 8

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 114.0
YueOHbIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
OK3aMeH 4 ceMeCTp




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst

MaTepura/IoB: JIEKLINH,

TIPaKTUYECKHe 3aHSATHS,
CeMHMHApCKHe 3aHsATHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZI0EMKOCTb (B

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/iaHus 110
CaMOCTOSITe/IbHON
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIrieBaeMoCTH
(KOM/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe

yacax) TeCTbI U T.11.)
Jlek |JIa6 [IT |Dx |CP
C
2 Kypc / 3 cemecTp
1 Kpucrannmueckoe cTpoeHue MeTasioB
1.1 CrpoeHue U CBOMCTBa MaTepHaJioB 2 4 18 |OcH. muT-pa NeNe 1,2 | TecTupoBaHue [TpakTrueckue
[Hor. mut-pa NeNe 1,2 paboThI

BBenenuve. MarepuranoBefjeHUe Kak Hayka O
B3aUMOCBSI3U CTPOEHMs], COCTaBa U CBOMCTB
MaTepuasioB U CIy1aBOB. Poib MaTeprasos B
COBpeMeHHOM TexHUKe. PaboTra
OTeueCTBEHHBIX U 3apy0e)KHBIX YUeHbBIX B
obnactu

MaTepuanoBeZeHus. Kpucramiueckue v
amopHbIe Tesa. DeMeHTbI
Kpuctaorpapuu. Kprcraninueckas

pelleTka, Kpucrasuiorpaduyeckue WHAEKCHI.

AHU30TPONUS U TOMMMOP(GH3M B MeTasliax.
Biusinve Tuna cBsa3u (MeTasiiye Ko,
HMOHHOM, KOBa/IeHTHOM U T. /I.) Ha CTPYKTYPY
Y CBOMCTBa KpUCTa/LioB. ToueuHkle
nedekxTsl. JIuHeliHble fe(eKThI.

[ToBepxHOCTHBIe AedekThl. XKuakue




KpucTanbl. CTpyKTypa HeMeTalInueCcKUX
MaTepuasnoB (TIOIMMepkI, CTEK/I0, KepaMHUKa).

1.2

d®opMupoBaHue CTPYKTYPhbI JTUTBIX
MeTaJllI0B

Kpucrannvsanysa MeTaios.
Camorpou3sBo/ibHas KpUCTaI/IN3aLius.
Hecamonpon3sBosibHass KpyCTaiu3aLysl.
dopMa KpUCTa/ZIOB U CTPOEHUE CIIUTKOB.
[TonyueHre MOHOKpPHUCTaNIOB. AMOpP(HbIE
Marepuasbl. HaHoKpucTamiueckue
Marepuarisbl.

10

OcH. mut-pa NeNe 1,2
Homn. mr-pa NeNe 1,2

TectrpoBaHue

[IpakTnueckue
paboThI

1.3

@®opMUpOBaHue CTPYKTYPbI
Ze(hopMHpOBaHHBIX METaJ/IOB

[Tnactuueckoe fedopMUpoOBaHue MOHO- U
MIOJIMKPUCTAIIOB. MexaHu3M 171aCTHUYeCcKOro
nedopmupoBanusi. OcobeHHOCTH
nedhopMUpOBaHUsI MOHOKPUCTAJIIOB.
[edopmMrpoBaHye NOJMKPUCTAIIIOB.
HedopmupoBanue JByx(a3HbIX CI1JIaBOB.
CBolicTBa X010AHOZe(POPMUPOBAHHBIX
MeTaslIoB U cIiaBoB.Haksien, Bo3Bpar U
pekpucTa/ui3anus. BivsiHue xonoqHou
IJ1IaCTUUeCKOM lehopMaliiy Ha CTPYKTYpY U
cBoiicTBa MeTasioB. Haknern. Tekctypa
nedopmaruu. Bosspar. I1pouecc
nosimronusanuu. [lepsruunas
pekpucran3anusi. CobuparenbHast
pekpucta/u3anysi. PakTopsl, BAUSIOLIAE
Ha pasMep 3epHa Ioc/ie peKpUCTalIu3aluy.
TekcTypa pekpucTta/ui3aiuu. Vi3mMeHeHue
CBOWMCTB MeTasljla [IPU peKpUCTa/IM3aLUiu.
XonopgHasi ¥ ropsiyasi iepopMariusi.

10

OcH. mut-pa NeNe 1,2
Hom. mr-pa NeNe 1,2

TectrpoBaHue

[IpakTnyeckue
paboThI




OCHOBBI TEOpHH CI1JIaBOB

2.1

Biusinye Xx¥MyuecKkoro cocraBa Ha
PaBHOBECHYO CTPYKTYPY CIIaBOB

MeTo/bl TOCTPOEHUS ;UarpaMM COCTOSIHUSI.
OrnpeiesieHrie TEPMUHOB: CIUIaB, CUCTEMa,
KOMIIOHeHT, (a3a. [TpaBusio ¢a3. TBepbie
pacTBOPHI, MPOMEeXXYTOUHbIe (a3bl, UX
CTpOeHHe U CBOMCTBA. [luarpaMmbl
COCTOSIHUSI JBOMHBIX CIJIABOB: JiarpaMma
COCTOSIHUSI CHCTEMBI C TTOJTHOM
PacTBOPUMOCTBIO KOMITOHEHTOB B TBED/IOM
COCTOSIHWH, ZiarpaMMa COCTOSTHUSI CUCTEMBI
C OrpaHUYeHHOM PaCTBOPUMOCTBIO
KOMITOHEHTOB B TBEPZOM COCTOSIHUH C
9BTEKTHUUECKUM U ITePUTeKTHUe CKUM
TIpeBpallleHUsIMH, larpaMMa COCTOSTHUS
cucTeMbl, 0bpasymolleii XumMrueckre
COoe/IMHeHUs, ;MarpaMMa COCTOSTHUSI
CUCTeMbI C HaJTMuueM MoJMMOpP(HOTo
npeBpallieHus] y KOMIIOHeHTOB. Pu3nueckre
Y MexaHHWYeCcKHe CBOMCTBA CI/IaBOB B
PaBHOBECHOM COCTOSTHUU.

20

OcH. mut-pa NeNe 1,2
Hor. mut-pa NeNe 1,2

TectupoBaHue

IIpakTrueckue
paboThI

unarpaMmma coCTOSAHUSA
JKerne30yr/epoAUCTbIX CI/IABOB, ee
XapaKTepUCTUKa U MPaKTHUYeCKoe
TpUMeHeHre

3.1

Hunarpamma CcoCTOSIHUSA
JKesie30yI/IepoAUCTbIX CI/IaBOB

OcH. mut-pa NeNe 1,2
Hom. mur-pa NeNe 1,2

TectupoBaHue

ITpakTnueckue
paboThI




[narpamma COCTOSIHUS JKeJle30—L|eMeHTHT.
KomnioHeHTHl, (ha3bl, CTPYKTYpHBbIe
COCTaBJISIFOLLME CTasield U OesbIX YyTyHOB,
VX XapaKTepuCTHKa, YCI0BUs 00pa3oBaHUs U
CBOlCTBa. BimsiHMe yriepoga v MOCTOSTHHBIX
npUMecel U JIerupyroLux 3/1eMeHTOB Ha
CTPYKTYPYy Y CBOMCTBA CTaJH.
Knaccudukaiys yrnepoaucTbix cTaneu 1no
CTPyKType. BiusiHre nerupyromnmx
5/1IeMEeHTOB Ha I0/IMMOP(U3M sKeJle3a.
CTpyKTypHBbIe K/1acChl JIETUPOBAHHBIX
CTaJleil B yC/IOBUSIX paBHOBeCHsI U
Harpesa./larpaMMa COCTOSIHUS >Kese30—
KpeMHU—yI1epoz. PasHOBUAHOCTH
yyryHoB. Cepble uyryHbl. BbICOKOIIpOUHbIe
4yyryHbl. UyryHBI C BEpMUKYJISIPHBIM
rpadutom. KoBkue uyryHsl. MapKUpOBKa,
CTPYKTYypa, cBoiicTBa. [Tomyuenue. Obnactb
TIpUMeHEeHUs.

4 Teopust TepMUUeCKOi 00pabOTKK CTanmu
4.1 Tepmuyeckas 1 XUMUKO-TepMUUeCcKas 2 OcH. mut-pa NeNe 1,2 | TectupoBaHue IIpakTnyeckue
obpaboTKa CI1/71aBoB Hom. mut-pa NeNe 1,2 paboTbl

Teopust TepMyyeckoii 06pabOTKH CcTany.
Buzbl Tepmuueckoii 00paboTKY CTau.
Iuddysus B MeTaniax u CrijiaBax.
Tepmuyeckast 06paboTKa CI/1aBoB, He
CBsi3aHHasi ¢ )a30BBIMH TPeBpAILleHUsIMU B
TBEpZIOM COCTOSIHUH. TepMuueckast
00paboTKa CI/1aBOB C IepeMeHHON
PaCcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPZIOM

10



cocrosinuu. [IpeBpallieHusi B CTa/sAX MPU
HarpeBe /10 ayCTEHUTHOTO COCTOSTHUSI.
[TpeBpailjeHre ayCTeHUTA P pa3TUYHbIX
CTereHsIX TepeoxiaxeHus. Jluarpamma
M30TepPMHUYeCKOro pacraza
Tiepeox/IaK/IeHHOTO aycTeHuTa. [leputHOe
rpeBpalleHue. MapTeHCUTHOe
TIpeBpalljeHre U ero 0cobeHHOCTH. BiusiHue
JIETUPYIOILIMX 3/IeMEHTOB Ha MapTeHCUTHOe
nipeBpaiijeHre. Kputrnueckast CKOPOCTh
OXJIaXKJeHUsI U (paKTOPbI, BIUSIOLIHE Ha Hee.
[TpeBpailjeHHe TTpU HarpeBe 3aKajeHHOU
ctanu. BiusiHie TeMriepaTypbl U
TIPO/I0/DKUTE/IbHOCTH HarpeBa Ha CTPOeHHe
Y CBOWCTBA 3aKa/ieHHOW cTanu. Biusinue
JIETUPYIOIIMX /IEMEHTOB Ha TIpeBpalljeHre
ripu otrycke. ObpaTtrMasi 1 HeoOpaTumast
OTIYCKHAasi XPYIKOCTh. TexHomorus
TepMUUYeCKo 00paboTKH cTami. XUMHKO-
TepMUUecKasi obpaboTka cranu.

Wroro 1o 2 Kypcy 3 ceMecTpy 12 22 74
2 Kypc / 4 cemecTp
1 MaimHocTpouTeNbHbIe MaTepyallbl
1.1 KoHCTpyKLIMOHHBIE MaTepUaslbl 2 4 10 |OcH. mut-pa NeNe 1,2 | TectupoBaHue JlaboparopHasi
Homn. mut-pa NeNe 1,2 pabora,
KoHcTpykimoHHast mpoyHocTh. Ctany, [TpakTueckue
o0ecrieunBaroII1e >KeCTKOCTh, CTaTUUeCKYI0 paboThI

Y [IUK/TNYeCKYI0 TIPOYHOCTh. Ob1iue
TpebOBaHus, TIPe/IbsIB/IsieMble K
KOHCTPYKLIMOHHBIM MaTepyasam.
KoHCTpyKIIMOHHas! IPOYHOCTE U ee
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KpUTepuu. MeTozbl NOBBILLIEHUS
KOHCTPYKLIMOHHOU ITPOYHOCTH.
Krnaccudukaiysi KOHCTPYKLIMOHHBIX
MaTepuasoB. YIJIepOAUCTbIe CTalv
00OBIKHOBEHHOTO KauecTBa. KauecTBeHHbIe
cTany. MapKUpoBKa JIerMpOBaHHbIX CTaslel.
HuskonernpoBaHHble CTPOUTE/IbHBIE CTAIH.
JlernpoBaHHbIe MallIMHOCTPOUTE/IbHBIE
cTanu (LieMeHTyeMble, yiyullaemble,
PeCCOPHO-TIPY>KUHHBIE CTaJIN).
N3HococTOlVKYe KOHCTPYKLIMOHHBIE CTasIu.
XapakTepyCTHKa U3HOCA U BUJIbI
V3HalIMBaHUs. MaTepuarbl, yCTOMUMBBIE K
abpa3vBHOMY M3HAIIMBaHUIO. MaTepuabl,
yCTOMUMBBIE K YCTaIOCTHOMY
V3HallIMBaHUIO. Marepuasbl, yCTOMUMBBIE K
W3HAIIMBaHUIO B YCJIOBUSIX OOJBIINX
JlaBJIeHU! Y yZlapHbIX Harpy3okK.
AHTUGPUKLMOHHBIE MaTepyasbl.
@PUKLIMOHHbIE MaTepHraJIbl.
[[TapyKOMOAIIMITHUKOBBIE CTaJIu.
Marepuaribl, yCTOMYUBBIE K BO3JEMCTBHUIO
TeMIlepaTyphbl ¥ paboueit cpefibl

1.2

I/IHCprMeHTaJ'IbHBIe MaTepHrdJ/ibl

MarepuaJibl /sl PEXXYIIUX, U3MEPUTETHHBIX
WHCTPYMEHTOB M /i1 00pabOTKH MeTaslioB
JlaBJieHeM. YTJIepOAVCThIe CTaJTH.
HwuskonerupoBaHHbIe CTay.
BricTpopexyiye ctaau. [TopoikoBbie
TBep/ible CIiyIaBbl CBepPXTBep/ble MaTepHaJibl.
Crasnmu 1151 U3MepUTeTbHbIX HHCTPYMEHTOB.
Cranu 7151 06pabOTKM MeTasl/IoB ZiaB/ieHHeM

10

OcH. mut-pa NeNe 1,2
Hor. mut-pa NeNe 1,2

TectupoBaHue

JlaboparopHasi
pabora

1.3

L[BeTHBIe MeTaJ/lJIbl 1 CIT/IaBbI

OcH. mut-pa NeNe 1,2

TectupoBaHue

IIpakTnyeckue
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Tutan u ero criaBel. CBOMCTBA TUTAHA U
ero Cru1aBoB. BimsHue nervpyommx
3JIeMEHTOB Ha CTPYKTYpPYy Y CBOMCTBa
TUTAHOBBIX CI71aBOB. CBOMCTBA Oepusivs.
Bepunvessle crinaBbl. Meib U ee CIUIaBbI.
Menpb u ee cBoiicTBa. Ob1jast
XapaKTepPUCTUKA U KlacCcuUKalys MeIHbIX
criaBoB. JlatyHu. BpoH3bl. AJTFOMUHUM U €T
crutaBel. CBoOMCTBa aymomMuHMs. OOIast
XapaKTepUCTHKa aJIFlOMUHUEBBIX CI1/IaBOB.
HedopMrpyembie aTtOMUHUEBbBIE CTI/IaBbI.
JIuTeliHble a/FOMUHYEBbIE CI1/IaBbI.
['panynvpyemsie criiaBbl. CrjiaBbl HA OCHOBe
MarHusi. O6111asi XapaKTepUCTHKa
MarHueBbIX CI71aBoB. [ledopMrpyembie
MarHueBble CryiaBbl. JIuTeliHble MarHyueBble
CI/IaBbI.

Hor. mut-pa NeNe 1,2

paboThI

2 Hewmetannmueckve mateprasbl
2.1 IInactmaccel. Kneu. Pe3unsl. 12 |OcH. mut-pa NeNe 1,2 | TectupoBaHue JlaboparopHasi
KommnosuijyionHble Marepuasbl Hor. mut-pa NeNe 1,2 pabora,
IIpakTnyeckue
[Tnactmaccel. O61masi XxapakKTepUCTHKa. paboTbl

MexaHuyecKue CBOKWCTBa TEPMOI/IAaCTUYHBIX
riacTMacc. MexaHnueckre CBOMCTBA
TepMOpeaKTUBHBIX Is1acTMacc.Kien.
Pesunel. CocTaB pe3suH U 3/1aCTOIIACTOB.
Ha3HnaueHvie KOMIIOHEHTOB,
COBMELLAFOIIMXCS] U HeCOBMELLAIOIINXCS —
HaroHUTe ei. Posib OpPOLLIKOBBIX
HarO/IHUTeJ/IeN: CaXX, OKUCU KPeMHUS U
BOJIOKHHCTBIX HallOJIHATEIen:
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OpraHuveckKue, CTeK/IsIHHbIE,
MeTa//InueCKre BOJIOKHA 1
KOpAbL I IpUHLIUTIBI CO3aHMUS
KOMTIIO3UIIMOHHBIX MaTepraioB.O61as
XapaKTepUCTHKa. JIucriepcHo-yrnpouHeHHbIe
KOMITO3WI[MOHHbIE MaTepUaJIbl.
Bo0KHUCTBIE KOMITO3ULIMOHHBIE
MaTepuasibl. KOMMO3UIIMOHHBIE MaTeprarbl
Ha HEMeTa/IJTNUYeCKOH OCHOBe.
Komrio3uiivioHHbIe MaTepuasbl Ha
MeTajInueCcKoii ocHoBe. 'HOpHHbIe
KOMITO3HWI[MOHHbIE MaTepUaJIbl.

3 OK3aMeH 36
Wtoro o 2 Kypcy 4 cemecTpy 12 12 76
Wroro no gucuuruinHe 24 34 150
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Koz u ¢popmynrpoBka kommnereHyy: CriocoGeH yUnThIBaTh COBpEMeHHbIe TeH/IeHIIUH Pa3BUTHSI TEXHUKU
Y TeXHOJO0Tui B obsactu TexHocdepHOU 6e30MacHOCTH, W3MEepUTEIbHOM U BBIYUCUTETbHON TeXHUKH,
MH()OPMALIMOHHBIX TEXHOMOTHMH TIPH PpeIIeHNHd THUMOBBIX 337au B o0OmacTu mpodeccroHanbHON
JiesiTeNTbHOCTH, CBSI3aHHOW C 3alllMTOM OKpY»Karollei cpesbl U obecrieueHreM 0e30MacHOCTU yesioBeKa

(OIIK-1);

Kog u Pesynbrarthl KpuTepuu orieHMBaHUs pe3y/ibTaToB 00yueHus (OK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmaHo)
MH/MKATOpa AMCLIATIIHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHIS WTe/bHO) e/bHO)

KOMITeTeHL[UU

OIIK-1.1. 3Hats | 3HaTh 3HaHMs He 3HaHUs 3HaHUs 3HaHus
COBpeMeHHble | COBpeMeHHble | C(OPMUPOBaHbI |'HEAOCTATOUHO |C(hOPMUPOBAHbI, | TOTHOCThIO
TeH/eHLIN TeHZeHLIUU c(hopMHpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
pa3BUTHS pa3BUTHS HeCHCTeMHbI OT/ie/IbHBIe

TeXHUKU U TeXHUKU U rpo06esibl U

TEXHOJIOTUW B | TEXHOJIOTUM B HETOYHOCTH

obmnactu obmactu

TexHOC(epHOH | obecreueHUs

6e3omacHocTH, |TexHOChepHOU

M3MepUTe/TbHON | 6e30MacHOCTH

u

BBIUUC/TUTE/IBHO

M TeXHUKHU,

rH(MOpPMaI[MOHH

bIX TE€XHOJIOTUI

OIlK-1.2. YmeTb YmeHus He YmMmeHus He YmeHus B YmMmenus
YMeThb peliath | yUUThIBaTh c(hOpMHUPOBaHHI | TIOJIHOCTHIO OCHOBHOM TOJIHOCTBIO
TUTIOBbIE COBpEMEeHHbIe cchopmupoBaHsl | chOpMUPOBaHbl | CYOPMUPOBAHbI
3a/lau B TeHZeHLIUU

obsactu Pa3BUTHS

npogeCcCUoHab | TEXHUKU U

HOU TEeXHOJIOTHH B

JIesITeJIbHOCTH, | 00/1acTu

CBSI3aHHOM C obecrieueHust

3alUTON TeXHOC(epHOU

OKpy)Karorieli | 6e301acHOCTH

cpefibl U

obecrieueHreM

Oe3omacHoCTH

yesioBeKa

OIIK-1.3. Bnagets Bnanenue Bnanenue Bnanenue Bnanenue
Bnazetsb HaBbIKaMU HaBbIKaMU He | HaBbIKAMU HaBLIKaMU B HaBbIKaMU
OTBITOM U WCI0/Tb30BaHusl | c(hOPMHPOBAaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
HaBbIKaMU COBpPEMEeHHBIX chopMHpOBaHO
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HCIIO0/Ib30BaHUS
COBPEMEHHOM
TeXHUKHU U
TeXHOJIOTHI B
obsactu
TeXHOC(epHOu
0e3011aCHOCTH,
V3MepUTe/IbHOU
"
BBIUMC/TUTE/IEHO
U TeXHUKH,
MH(OPMaLMOHH
BIX TeXHOJIOTUH
TIPU pellieHnn
TUIIOBBIX 3a/1a4
B oOyactu
3alUThI
OKpy>Karolen
cpefbl U
obecreueHus
0e301acHOCTH
yeI0BeKa

TeH/IeHI[1UH
Pa3BUTHS
TeXHUKHU U
TeXHOJIOTHUU B
obsactu
obecnieueHus
TexHochepHOU
0e30macHOCTH

KpurtepusiMy OlleHUBaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BU/ABI [1€SITEbHOCTH
(oLleHOUHBbIE CpeACTBa) IO WTOraM HW3ydyeHUs: MoAyJed (pa3fe/oB AUCLUIUIMHBI), TEepeYrc/IeHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. bassibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI eATeTbHOCTU TIpe/|CTaBIeHbl

HUWXe.

4.2. TunoBsbie KOHTPOJIbHbIC€ 3ddHHUA W/IH HHbIE€ MdTe€pHdJIbl, HEOGXOJI[I/IMLIE AJIA OIléHUBAHUA
pe3y/ibTaToB Oﬁy‘leHI/IH mo AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/IECHHBIMH B 06pa3OBElTEJIbH0ﬁ

nporpaMmme

HHAUKATOpaAMH

AOCTHIKeHUA KOMHETEHHHﬁ.

MeTtoanueckue

onpe/e/A0LIHe MPOLeAyPbI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE.

MaTepuaJbl,

KO,I:[ N HaMMEeHOBadHUNe
HWHAWKAaTOpa A0CTHXXeHUA

KOMIIeTeHLIH

Pe3synbrarel 00yueHust 10
JUCLIAIUIAHE

OL[EHO‘JHBIE cpeacTsa

OIIK-1.1. 3HaTb COBpeMeHHbIe
TeHJeHLIUY Pa3BUTHUSI TEXHUKU U
TeXHOJIOrui B obsactu
TeXHOC(hepHOU Oe30MacHOCTH,
V3MepUTe/IbHOU U
BBIUKUC/TUTE/ILHOU TeXHUKH,
MH(OPMaLIMOHHBIX TEXHOJIOTHI

3HaTb COBpEMEHHbIE TeH IeHITUH
Pa3BUTHS TEXHUKHU U TEXHOTOTUM
B oOsactu obecrnieueHust
TeXHOC(hepHOM 6e30MacHOCTH

Tectw I Tumna

OIIK-1.2. YmeTs pematb
THUIIOBBIE 3a/jau¥l B 00/1aCTH
rpodeccroHanbHOU
JlesiTeIbHOCTH, CBSI3aHHOMU C
3alMTOMN OKpY’Karollei cpefibl U
obecrieueHreM 6e30MacHOCTH

yes/ioBeKdad

YMeThb yUUTHIBAaTH COBPEMEHHBIE
TeH/IeHI[UU Pa3BUTHS TEXHUKH 1
TEeXHOJIOTHUH B 00acTh
obecrieueHust TeXHOC(epPHOI
0e3011acHOCTH

TeMaTHKa MPaKTUUeCKUX paboT,
Tects! 11 TuMa, obpaser]
naboparopHoi paboThI
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OITK-1.3. BiafieThb OIbITOM U BiazieTs HaBbIKaMH obpa3zer] 1abopaTopHOit pabOThI,

HaBbIKAMH HMCIT0/Tb30BaHUS WCTIO/Ib30BaHKsI COBPEMEHHBIX TeMaTHKa IMPaKTUUeCKuX pabor
COBPEMEHHOU TEXHUKHU U TeH/IeHLIUM Pa3BUTHUS TEXHUKH U

TeXHOJIOTUl B 00/1acTu TeXHOJIOTHH B 00/1aCTH

TeXHOC(hepHOU Oe30MacHOCTH, obecrieueHust TexHOC(hepHOMH

W3MEepUTE/IbHON U 6e30macHOCTH

BBIUKC/IUTE/IbHON TeXHHUKH,
HUH(OPMALIMOHHBIX TEXHOJIOTHI
MIPY PelleHnH TUITOBbBIX 33/jau B
006J1aCcTH 3aIUThI OKPY>KaroIie
cpefpl U obecrieueHust
0e30IaCHOCTH UeIoBeKa

Kpurepusimy oOlLleHHMBaHUSI TIPU MOZY/IbHO-PEUTHHIOBOM CHCTeMe SIBMSIOTCST 0aslibl, KOTOpble
BBICTaB/ISIIOTCSL TIpero/jaBaresieM 3a BUJbl JesITe/IbHOCTH (OLleHOUHble CPeZCTBA) M0 UTOraM H3yuyeHUs
Mozye (pa3zesoB JUCLUIIMHBI), IepeurCc/IeHHbIX B PEUTHUHT-T/IaHe JUCLIATIIUHEI

0/151 3K3aMeHa: TeKYIIUi KOHTPO/Ib — MakcMyM 40 06asioB; pyOexXHbIN KOHTPO/Ib — Makcumym 30
6asnioB, MoorIpuTebHbIe Oaibl — MakcumyMm 10;

[ITkanbl OLjeHUBaHUSI:

0/151 5K3aMeHda:

oT 45 710 59 6an/IoB — «yI0OB/IETBOPUTETHHO;

ot 60 10 79 6asIoB — «XOPOIIIO»;

ot 80 6a/I0B — «OTIUYHO».

TecToBbIe 3afaHMs

OmnucaHve TeCTOBBIX BBAaHHfIZ TeCTOBbIE€ 3d/ldHWS BKJ/IKOYAIOT TECThI 3aKPbLITOI'O0 THIIA (C OJHHUM
IMMpaBHU/IbHBIM OTBETOM), TeCTbl Ha YCTAHOBJIEHMKW TMOC/JI€40BATE€/IbBHOCTH W Hd YCTaHOBJ/IEHHUE
COOTBETCTBUA. OL[eHKa 3d BBITIOJIHEHHMEe TeCTOBBIX 3aAaHHI>i BBICTABJ/IAETCA Hda OCHOBAHHWM TIIPOLIEHTA
3&1,[[&1HHI>1, BBITIOJIHEHHBIX CTYAEHTAMUW B TIIpOoLieCCe TMPOXOXKAEHUA TIPOMEXYTOUHOIoO U DY6E)KHOFO
KOHTDOJIA 3HaHU

Tectw! I Tmna

B cTpyKType criylaBoB MeTacTabW/IbHOM AMarpaMMbl YKaXKUTe XUMUUeCKUe COeMHeHUS:
¢eppum;

yemeHmum;

nededypum;

nepaum.

[Tpu3HaKaMu reperpeBa CTa/I SIBJISTFOTCS:

0bpaszoeaHue MeaKo3epHUCMOl CmpyKmypbl;

obpazoeaHue KpynHozo OelicmeumenbHO20 3epHd;

nojyueHur0 BuoMaHwmemmoegol cmpyKmypbl;

nosie/neHue yuacmkoe onadeneHusi No 2paHuyam 3epHa U UX OKUC/eHue.

Kakoe copep>kaHue BpeIHbIX PUMeceid cepbl U hocdopa COAep>KUTCSI B BBICOKOKaueCTBEHHBIX CTaIsIX ?
00 0,04% cepbi u 0o 0,035% ¢pocgopa;

0o 0,025% cepwbi u 0o 0,025% cpocgpopa;

0o 0,015% cepwbi u 0o 0,025% ¢ocgopa;

cepa u ¢pocpop omcymemayrom.
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Tects! 11 Tuma

1. Pacriono)ure ciefyroliye TpyIibl peXXyLMX UHCTPYMeHTa/lbHbIX MaTepraoB B MOpPsJKe
BO3paCTaHusl UX TBEPAOCTH:

ObICTpOpEXYIL1e CTAIHU

TBep/ble CI1/IaBbl

pexXyl1iasi KepaMuKa

MIPUPOAHBIN amMa3s

2. Pacnionioxkute cefyroiye rpynmbl peXXylL{X UHCTPYMEHTa/IbHbIX MaTeprasoB B MOPsJKe
BO3paCTaHUs UX TeIJIOCTOMKOCTH:

TBep/ble CI1/IaBbl
ObICTpOpEXYIL1e CTaIHU

pexxylliasi KepaMHKa

MIPUPOJHBIN anmas

3. Pacnionoxxute ciefyromye rpynisl peXXyLiX HHCTPYMEeHTa/IbHBIX MaTepyasoB B MOpPsJKe
BO3paCTaHusl UX TBEPAOCTH:

ObICTpOpEXYIL1e CTAIU
TBep/ble CI1/IaBbl
pexxyl1iasi KepaMuKa
MIPUPOAHBIN aMa3s

MeTtoanueckrie MaTepuasbl, ONpe/iesitolliye TpoLeAypy OLleHHBaHUS BbITIOJTHEHUsI TeCTOBbIX 3a/laHui

OrmvcaHre MeTOAWKH OLleHMBAHMS BBITTOTHEHMS TECTOBBIX 3a/laHMI: Ol[eHKa 3a BbITMIOJTHEHUE TeCTOBbIX
3a/laHUI CTaBUTCS HA OCHOBAHWH TI0/iCUeTa MPOLeHTa MPaBU/IbHO BBIOJIHEHHBIX TECTOBBIX 3a/|JaHUM.
Kpurepuu onenku (B 6aiax):

- 9-10 6anI0B BBICTAB/ISETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHLHO BBITOJTHEHHBIX TECTOBBIX 3aJJaHUN
coctaBmisieT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/U TIPOLIEHT TIPAaBU/IbHO BBITIONTHEHHBIX T€CTOBBIX 3a/laHUM
cocrtasisieT 61 — 80 %;

- 4-6 6anuIOB BBICTABJISIETCS CTY/IEHTY, €C/IU TIPOLIEHT NPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUI
cocrtasnsieT 41 — 60 %;

- 10 4 6aJINIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/IHLHO BBITTOJTHEHHBIX TECTOBBIX 3a/JaHUN
coctasmisieT 40 %;

IIpakTHueckue padoThI

HpaKTI/IIIeCKI/Ie pa6OTbI, ABJIAOTCA Ba>XKHBIM HMCTOYHHMKOM IMO3HAHHA HOBOI'O MaTepHd/ia, CHOCO6CTBYIOT
(i)OpMI/IpOBaHI/IIO M COBEPIIEHCTBOBAHUIO ITPAKTHUYE CKUX YMeHI/Iﬁ 1 HaBBIKOB 06yqa}oumxc;1.

T€MATHKA MMPAKTUYECKHUX pa60T

MapkupoBKa cTajiel ¥ YyryHOB

Ifenb: Hayuntbcs onpefieniiTb XMMUUEeCKUI COCTaB M K1acCU(ULIMPOBATh CTa/d M YyTyHa M0 UX MapKam.
ITopsidok eébinosnHeHust pabombi:V13yunTh MapKUPOBKY CTasield ¥ 4yryHOB.PacmmdpoBaTh MapKu cranei
Y UyryHOB. Pe3ynbraThl paciindpoBKy 3aHeCTU B Tabnuily.CesiaTh BHIBOZbI, OTMCAB XapaKTepUCTUKH
CTaJIel ¥ UyTYHOB, 3a/I0’KeHHbIe B MAPKUPOBKE 3THUX CI/IaBOB.

Bri6op marepuranoB /ijisi KOHCTPYKLM# 110 UX Ha3HAUeHUIO U yCJIOBUSIM SKCILTyaTaliu

IJeab: OnipenensiTb CBOMCTBA CTasel 1Mo WX MapKUPOBKe M BLIOMPATh MAapKy CTasIM /ijisi KOHKPETHBIX
YCJIOBUH 3KCILTyaTaly U3JeIui U3 Hee.
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ITopsidok eébinoHeHust pabombpi: VI3yunTb OCHOBHBIE 00/1aCTH NTPUMEHEHHsI Pa3/IMUHbIX BU/IOB CTa/U U
B/IMSTHHE XUMHUECKOTO COCTaBa Ha ee CBOMCTBA. BriOpaTh MaTepuaUt /ijist U3rOTOB/IEHUS U3/Ie/THiA
paboTaroIMX B Pa3HBIX YCJIOBUSX IKCIUTyaTalyi. CBOM BBIOOP 000CHOBATS.

MeTozrUecKrie MaTepuasbl, OTpeZestoLye TIPoLelypy OLieHHBaHMs BBITIONHEHUs] TIPAKTUYeCKUX PaboT

OrmvicaHrie METOIUKY OLIeHMBAHUS BHITIO/THEHHS TPAKTUUECKHX PabOT: OLIeHKA 3a BBITIOTHEHUEe TeCTOBBIX
3aJlaHWM CTaBUTCSI HA OCHOBAHUM 3HaHUs TEOPeTUUeCKOT0 MaTepuasia 1o TeMe NpaKTHueCcKoi paboThl,
yMeHHI ¥ HaBBbIKOB TIPUMeHeHHs 3HaHUH Ha MPaKTHKe, paboThl ¢ 000pyi0BaHNEM, aHA/TU3UPOBATh
pe3y/bTaThl IIPaKTUYeCKO paboThI.

Kpurepuu onenku (B 6a/u1ax):

- 5 6a/I/IOB BLICTABJISIETCS CTYAEHTY, €C/IN IeMOHCTPUPYIOTCS 3HAHHUS TeMBI, LIeJIA U 3afiad TIPaKTU4e CKoH
paboTsl, X0a paboThl, MPUMeHsIeMbIX METOIMK MCCIeA0BAHMS; IeMOHCTPUPYETCS TT0JTHOe 3HaHHUe
TeOpeTHUeCKOro MaTepuaJa o TeMe TpaKTHueckor paboTsI (B rpoLiecce 0O6CyXeHusl, TIPU OTBeTe Ha
KOHTPOJIbHBIE BOIIPOCHI); A€MOHCTPUPYIOTCS yMEHHSI M HaBBIKK paboThI ¢ 060pyj0BaHNEeM, TPUMeHeHHS]
3HAHUS Ha TIPAaKTHKe, aHa/lu3a pe3y/IbTaToOB MPAaKTHUeCKOW paboThl U (OPMY/IHMPOBAaHKE BLIBOJIOB,
B/1aJileH/e HaBblKaMU [PUK/IaJHOM [1esiTe/IbHOCTH;

- 4 6as1a BBICTAB/ISIETCS CTYJEHTY, eC/TU JeMOHCTPUPYIOTCS 3HaHUSI TEMBI, e/TM U 3a/ja4 MPAaKTHUe CKOH
paboTsl, xoza paboTel, UMetOTCs TPobesibl B 3HAHUY MTPUMEHSIeMbIX METO/MK UCC/IeJOBaHMS;
JIeMOHCTPHPYEeTCS HeTIoJTHOe 3HaHue (haKTHueCcKoro MaTepHasia 1o TeMe MpPaKTH4eCcKoi paboThl (B
npotiecce 00Cy>KeHus, TIPY OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCSI HEKOTOPbIe
HeJJ0CTaTKW yMeHusi pabortaTb ¢ 000pyoBaHUeM, IPUMEHSITh 3HaHWs Ha MTPAKTHKe, HeJIOCTAaTKH B/IaJieHuUsT
HaBbIKaMU TIPUK/IA/IHOM /IesiTe/IbHOCTH M CTIOCOOHOCTH aHa/IM3UPOBATh Pe3yJIbTaThl MPAKTHUEeCKOM
paboThl, OpMy/IUPOBaTh BHIBO/IbI, TIPOC/IEXKUBAThL PUUMHHO-CJIE/ICTBEHHbIE CBSI3U;

- 3 Gas1a BBICTABSIETCS CTYAEHTY, eC/IU JeMOHCTPUPYIOTCS HEeTIo/IHbIe 3HaHUS L]eJTU 1 3a/1au
TIpaKTH4eCKOU paboThI, Xofia paboThl, MPUMEHSIEMbIX METOAUK MCC/IeA0BAHUS; 1eMOHCTPUPYETCS
HeIoJHoe, HeCUCTEMHOe 3HaHKe TeopeTHUeCKOro Marepuara 1o TemMe TpakThdeckol paboTsl (B rporjecce
00Cy)X/IeHWs], TIDY OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIE HeJJOCTaTKH B
yMeHHUH paboTaTh ¢ 060py0BaHNeM, IPUMEHSTH 3HAHUS Ha MPAKTHKe, HeJOCTaTOYHO B/aJieeT HaBbIKaMH
TIPUK/IaZIHOM ZIeATe/TbHOCTH, CIIOCOOHOCTBIO aHAIM3UPOBATh Pe3y/IbTaThl IPAKTHUeCKOW paboThl U
(hopMynMpoBaTh BbIBO/bI, IPOC/IEKUBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBS3U;

- 0-2 6as1a BBICTAB/ISAETCS CTYLEHTY, eC/I1 IeMOHCTPUPYIOTCS MOTHOE WU TI0UYTH TI0JIHOe OTCYTCTBUE
3HaHWS Le/IM U 33/ja4 MTPaKTHUeCKOM paboThl, X0Za paboThl, IPUMeHsIeMbIX MeTOAUK HCC/IeOBaHNUST;
JleMOHCTPUPYeTC [TOJIHOE WY TIOYTHU T10JIHOEe OTCYTCTBHE 3HAaHUSl TEOPeTUUeCKOro MaTepyara o TeMe
TIPaKTHU4eCcKoU paboThI (B mpoliecce 00CYKeHus1, IPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTDPHUPYIOTCS 3HaUMTe/IbHbIe HeJJOCTaTKX YMeHHs1 paboTaTh ¢ 000pyoBaHUeM, IPUMEHSTh 3HaHUSI
Ha TMPaKTHKe, BJIa/|eHNs] HaBbIKaMH MPUKJIAIHOM /1esITe/TbHOCTH, CIIOCOOHOCTH aHaIM3UPOBATh Pe3y/IbTaThl
TIpaKTU4eCKOM paboThI ¥ (JOPMY/IUPOBATh BBIBO/IbI, TPOC/IEXKUBATh TIPUUUHHO-CJ/I/ICTBEHHBIE CBSI3U.

JlaGopaTropHasi padoTa
obpa3zerj 1abopaTopHOit pabOThI

JlaboparopHasi pabora "AHau3 iMarpaMMbl COCTOSTHUS CTIJIaBOB CICTEMBI >Ke/ie30-1[eMeHTHUT»
Ilestb paboTHI — 03HAKOMJ/IEHHE C METO/IaMH TMPaKTHUECKOTO UCITO/Th30BaHUS TUarpaMMbl COCTOSTHUST
CIJIAaBOB CHCTEMBI: )KeJie30-1ieMeHTHUT MPHU BbIOOpe TeMIiepaTypbl HarpeBa /ijisi ropsiueii 06paboTku
JleTajer ¥ UHCTPYMEHTA 13 CTa/li U YyTryHa.
ITopsiA0K BBINO/THEHHs PadoThI.

1. TIpopaboraiiTe TeopeTUyeCKuUii MaTepHa.

2. O3HakoMbTech C 060pyAOBaHKEM, MaTepraiaMu, 06pa3laMu.

3. U3yuuTe MopsiOK BIMOTHEHHUS pabOTHI.

4. TlpoBenute ucciefoBaHye (OTrpe/ie/IUTe TOYKKM COOTBETCTBYIOLME UHTepBalaM TemrepaTyp

ropsiueii 00pabOTKM KOHCTPYKIIMOHHBIX ¥ MHCTPYMEHTA/IbHbIX MaTepHasioB).
5. Odopmure pe3ynbTaThl pabOTHI.
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MeTtozuecKre MaTepyasbl, OTIpeZestoLye TIPoLelypy OLleHHBaHKS BBITIOIHEHNsI 1abopaTopHbIX paboT

Kputepun oLleHKM O0CBOEHHSI TeMBI Tab0paTOpHOTo 3aHATHS B Oanmax

20 - 16 6an10B BrinonHeHsI Bce 3aZiaHust 1abopaTopHOi paboThl, 00yuaroluiicss akKypaTHO, UeTKO U Oe3
OIIMOOK BBITIONHWII OTUET, BBIBOJ, NCUEPITBIBAIOIMI 1 J0Ka3aTe bHbIA. [1pH 3ammyTe oTyera
00yyarolUiicst OTBETHU/T Ha BCe BOTIPOCKHI IO TeMe; XOPOILI0 OPUeHTUPYeTCsI B MaTepuase, yMeeT
OTIpe/ieTMTh B3aMMOCBSI3b ()aKTOPOB M X BIMSHUE Ha KOHEYHYIO 1ie/lb, yMeeT rpadruecKi 0ToOpasuTh
Ba)kHelIIMe (yHKL[MOHaIbHbIe 3aBUCUMOCTH

15 - 11 6anioB BoinosHeHsI BCe 3afiaHust 1abopaTopHO# paboThl, 0Oyuaroruiics 6e3 ormMbOoK BBITIOTHU
OTYeT, BbIBOJ|, MCUeprbiBatoIyi. [1pu 3aiuTe oTyeTa 00ydaroluiics XOpolo pa3bupaeTcsi B MaTepualie,
HO HeyBepeH U HeIloJTHO OTBevaeT Ha BONpockl. Croco6HOCTh K 000011[eHNI0 IPUUMHHO CTeACTBEHHBIX
CBsi3el BayKHeMILMX (DAKTOPOB BbIpa)keHa HeZJ0CTaTOYHO

10 - 6 6anoB OTueT 110 TabopaTopHOIi paboTe BHITIO/THEH C HECYIleCTBEHHBIMH 3aMeuaHusIMH. BriBog,
1o paboTe He pacKpbiBaeT CyTH paboThl. OOyyJaroluiics 3ayurBaeT MpaBU/IbHbIe OTBETHI, IPU Cl1aboM
TIOHMMaHUY (U3MYeCKUX OCHOB sIBJIEHUH M UX B3aUMOCB$I3eli C KOHeUHbIMU pe3yJ/ibTaTaMU ITPOM3BO/CTBA.
BnasieHre MOHATUIHBIM arrapaToM AUCLIMTUIMHBI He/[OCTaTOUHBI

5 u MeHee 6a/u10B OTUeT 110 1ab0paTopHOi paboTe He BBHITIONHEH U BBITIO/IHEH C CyIie CTBeHHBIMU
3aMeuaHUsIMU, oOydaroluiics. B oTBeTax Ha BOMPOCHI eCTb TpyObie omrOKu. HeT 3HaHus
NIPUHLMIHA/IBHBIX TeOPeTHYeCKUX MOI0KEeHUH AUCLUTIIMHbI

JK3aMeHaIMOHHbIE 0H/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /IJisl BCEX 3TaroB OCBOeHHUs KommeTeHLd. CTpyKTypa
3K3aMeHallMOHHOTO OusieTta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas AUCLUTUIMHA, opMa oOyueHus], HampaB/ieHHe U MPOdUb MOJTOTOBKH, /laTa YTBEPXKIeHUsT; OnieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TpuMepHBIe BOMPOCHI K 3K3aMeHY, 2 Kypc / 4 cemecTp

1. Meranibl Kak KOHCTPYKIMOHHbIe MaTepuasibl. CBOMCTBa MeTaJVIOB U CIJIaBOB, 00YC/IOB/IeHHbIE
MeTa/yInyeCKUM TUIIOM CBSI3H.

2. XapaKTepUCTHKH, OTpeZiesisitolie MexaHuueCcKre CBOKMCTBa MeTasioB. [IpoyHoCTb,

IJIACTUYHOCTD, BA3KOCTh. [lopor XpymnkocTy, 3anac Bs3KOCTH. Bsiskoe 1 Xxpymnkoe paspylleHue.

Mertog, ucciefoBaHyst MeTa/lJIoB. MakpoaHasiv3, MUKpOaHasus.

4. [ImarpamMma paspbiBa, MHGOpMaLs, Mo/yyaemMas U3 AuarpaMmbl. BivsiHue BHeIHUX U
KOHCTPYKTHUBHBIX ()aKTOPOB Ha BWJ, JUarpaMMbl pa3pbiBa. PaboTta pa3pyliieHusl.

5. Kpucranimueckoe ctpoeHre MeTainoB. OCHOBHbIE TUIbI KPUCTA/NTMUeCKUX pelieToK. JledeKTs
KpHCTassa, X Ha CBOMCTBaA.

6. W3oTpomnusa U aHWU30TPONUs KPUCTA/IIIOB. AHU30TPOIUS 3arOTOBOK U ZieTajiel, poJib 3TUX
(hakTOpOB MH)KeHepHOI TpakTHKe. HacyieoBaHre cBoicTB. MaciitabHbIN (hakTop.

7. TNonumop¢u3M (a/1oTporusi) MeTansoB U criaBoB. [lepekpucranmusanus. [Tomimopdusm xernes.
Ponb nomimop@dusma B TepMoobpaboTke.

8. Kpucrammsanus. TepmogrHaMmuka riporecca. Kpusble oxnaxzaenusi. Kpu-tuyeckue TOUKHU.
Kpucrannmsanys 4ucTbIX MeTa/lJIoB U CIu1aBoB. Teopuu Kpuctainusauuu. CBsi3b CTPYKTYPbI U
CBOMCTB YC/I0BUSIMU KPHCTa//IA3aLIUH.

9. Crpoenue cranpHOro JUTKa. HacnenoBanue CBOMCTB MPOKATOM, 3arOTOBKOM.

10. Juarpamma coCTosiHUS CI11aBOB. MIH(opMarus A1 npakTUKu. JIMKBalyis B CIlaBax, ee BAUsSHUE
Ha CBOWCTBa. YCTpaHeHUe.

11. lnarpamMma COCTOSIHUS ABOMHBIX CI/1aBOB. IlocTpoeHue fjuarpammbl SKCIIepUMeHTabHO.

12. JuarpamMma COCTOsIHUS I1epBOro poga. [IpakTrueckue npuioKeHus.

13. /lnarpamma cOCTOsIHMS BTOPOro poja. [Ipaktruueckue mpuioKeHus.

14. JuarpamMma COCTOsIHUS TpeTbero poza. [IpakTrueckue IpUIoKeHus.

15. fuarpamMmma coCTosiHUA YeTBepToro poza. [Ipakrruueckue NpuioKeHus.

w
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16.

17.

18.

19.
20.

21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.
47.

48.

[TpeBpaliieHue B cIijiaBax B TBEPJOM COCTOSIHUM. DBTEKTOMHOe TpeBpaleHre. CBsa3b ArarpaMMbl
CO CBOMCTBaMM cryiaBa (3akoH KypHakoga).

CTpyKTypa I1acTi4eckoii 00paboTku. Yrpyras u ractudeckast fgecdopmars. Hakserr.
Pexpucranmu3saiys. XosofHasi U ropsiuasi o06paboTKa JjaB/ieHHeM.

[uarpamma coctosiHus «Kesie30-1jeMeHTUT». Pa30BbIi U CTPYKTYpHBIM aHanu3. CBoiicTBa (a3
CTPYKTYPHBIX COCTaBJISOLLMX.

PaBHOBeCHOe npeBpallieHye Npy OXJIaKAeHUH IBTeKTOUHBIX CTaslel.

PaBHOBeCHOe npeBpallieHye IIPY HarpeBaHUU U OXJIaXKJeHUH J03BTeKTOMHBIX U 3a3BTeKTOU/HBIX
CTaJleu.

PaBHOBeCHOe npeBpallieHys B 3BTeKTUYEeCKHUX YyT'yHaXx.

PaBHOBeCHOe npeBpalleHys B J03BTEKTUYECKUX U 3a3BTEKTUYEeCKUX UyTyHaXx.

besnbie v cepble uyryHsl. CTpyKTypa, CBOMCTBA, K1acCU(dUKaLys, TPUMeHeHHe.

Yrnepopuctble ctanu [IpyuMecu B cTansix, UX BIUsIHUe Ha CBOMCTBa. Knaccudukauys crasneit rno
Ha3HaueHUo, CTPYKType. MapKupoBKa, NpUMeHeHHe.

Tepmuueckast 06paboTka. Buapl TepM0o0OpabOTKH, MX Ha3HauUeHHe U 0011jasi XapaKTepHCTHKA.
[IpeBpairienus B ctanu npu Harpese; PocT aycTeHUTHOrO 3epHa. OripeZiesieHre BeJIMUMHBI 3epHa.
[enicTBUTe/IbLHOE U HaC/Ie[CTBEHHOe 3epHO. [leperpes u nepexor.

OrxuB. Bugpl oTxvra, HasHaueHue, riposesieHre. Hopmanusarusi.

IIpeBpairienue nepeox/iaKAeHHOro aycreHura. [Juarpamma pacriaja. XapakTepUuCcTUKa IPOAYKTOB
pacnaza.

3akasika yrepoAuCTbIX cTaneid. MapreHCMTHOe nipeBpaljeHre. Kputuueckass CKOpoCTb
OxnakgeHusi. @akTopsl, BAUSIOLIME HA KDUTUYECKYH CKOPOCTb.

I[MpakTrKa 3aKanky. BeiOop TemrepaTypbl HarpeBa o/, 3aKajky, BEIOOp OX/IaXKJAroL[eid Cpe/ibl.
bpak npu 3akarnke, ero npegyrnpexzeHue U ycrpaHeHve. [IpuemMsl oxyiaxzieHusI.

OTtnyck craneut. [IpeBpaljeHue B cTanu Npy OoTIycKe. Buzbl oTrycka, BIUssHAE Ha CTPYKTYPY U
cBoiicTB. [IpMeHeHue OTIyCKa. YyylleHue.

[TpokasnbiBaeMOCTb CTav. 3HauUeHHe NPoKaiMBaeMoeCTH it (GOPMUPOBAHKS CBOWCTB 3arOTOBKU
v getanu. OLieHKa npokKaibiBaeMoCTH. [Tyt noBbIeHusI.

[ToBepxHOCTHas 3akaska. 3akaska TBU. ['mybuHa HarpeBa npu TBY. ByusiHre ckopocTH HarpeBa
Ha I10JIOKeHHe KPUTUUeCKUX Touek. [IpakTruueckue cienCcTBus.

Xumuko-tepmuueckasi 06pabotka (XTO). OcHOBHBIE BU/IBI, TIPOBe/ieHHe, TIPUMeHeHe
JlernpoBaHHble ctanu. Knaccudukanys 1 MapkUpoBKa. BiuvsiHue jiervpyrolyx 371eMeHTOB Ha
T10/I0’KeHWe KPUTUYeCKUX TOYeK B CTaJIH.

BivsiHMe ylerupyrolyx 3/1eMeHTOB Ha pacriaf, Iepeox/iaKjeHHOIo ayCTeH!Ta, Ha
IIPOKAa/IMBaeMOCTb.

BivisiHUe jilerupyrolyx 3/1eMeHTOB Ha TemIlepaTypy 3aka/Ku, Ha BeJIMUMHY 3epHa.

Biusinye yilerupyromumx Ha NpoLeccsl otnycka. OTmyckHasi XpyIKoCTb.

KoHcTpyKIMOHHBIe JieripoBaHHbIe cTamu. TpeboBaHust K HUM. MapkupoBka. LlemeHTyeMble 1
y/lyuliaeMble CTasIu.

YcnoBusi paboThl pexxylliero MHCTpyMeHTa. VIHCTpyMeHTa/lbHbIe CTasld /IJIsl PEXKYILero
VHCTPyMeHTa.

KpacHocToiikocTb. brictpopexxyiiue ctamu. TepMoobpaboTka ObICTPOPEXYIIUX CTasel,
ocobeHHOCTH ee. BropuuHast TBep/OCTb.

TBepble CIIaBbl, UX MOy4YeHNe, CBOWCTBA, MaPKUPOBKa, MPYMeHeHue. YIIPOUHeHHe TBep/bIX
CIJIaBOB MOHHO-TIJIA3MEHHBIM Hallbl/IeHUEM.

CaepxTBep/ple MaTepuransl (CTM).

Cran 1 CIiiaBbl ¢ 0COOBIMH CBOMCTBaMH. HeprkaBerorijie CTasm.

’KapocToiikue 1 >KaporpouHble CTaau U cryiaBbl. CriiaBbl Ha HUKeieBol U K0OabTOBOM OCHOBe.
Mepnp u ee crinaBbl. JlaTynu, 6poH3bl. MapKUpOBKa, MPUMeHeHHe.

AntomuHui U ero criiaBbl. CUTyMUHBI, Jtopaii. MapKupoBka, mpumeHeHre. Crioco0bl
YIIPOUHEHUS aTFOMUHHEBBIX CI/IaBOB.

TuraH u eto criaBbl. CBOMCTBA, MapKUPOBKA, IPYMEHEeHUe.
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49. AHTUPUKIMOHHBIe MaTepuasibl. BabOWTHI, GPOH3BI, UYTYHBI.
50. HemeTtanmueckue Marepuassbl. [11acTMacChl U KOMITO3UTBI.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuT
Kadezpa TexHonornueckoro obpasoBaHusi

HucuunnuHa: MarepuanoBefeHue Kypcoseie 5k3amensr 20__-20__ .

ouHasi popma oOyueHUs Hanpasnenue 20.03.01 TexHocdepHas

2 Kypc 4 cemecTp 6e30macHOCTb
[Tpodune: H>keHepHas 3alljuTa OKpy Karolen
cpezbl

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. XapakTepHCTHKH, OTIpe/ie/istole MexaHuueCcKe CBOMCTBa MeTalsioB. [IpOYHOCTb,
IJIACTUYHOCTh, BA3KOCTh. [Iopor XpynkocTH, 3arnac BA3KOCTH. Bsi3koe U Xpynkoe
paspylLLeHue.
2. OmxuB. Buzpbl oT)Kvra, Ha3HaueHue, nposezieHye. Hopmanusarus.
3. TpakTUyeckoe 3a/iaHue

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

METOAI/I‘-IECKI/IE MaTepudJibl, OIpeesarolie rnpoueaypy OoLeHrMBaHWA HAd SK3dMeEHe

[loryckoM K 3K3aMeHy SIBJISIeTCsI IIpeJj0CTaB/IeHre pe3y/IbTaTOB TeCTUPOBAaHUS, TPaKTUUeCKUX U
7abopaTopHBIX pador.

ITpu onjeHKe OTBeTa Ha SK3aMeHe MaKCMMalbHOe BHUMaHUe [JOJDKHO yZAe/IsAThCS TOMY, HACKOIBKO TOTHO
PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], PAaCKPbITO COZlepyKaHue
TIOHATHM, BEPHO JIA UCII0/Ib30BaHbl HAy4YHbIe TEPMUHbI, HACKOJIBKO OTBET CaMOCTOSATEe/IbHbIH,
WCTI0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS], PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$131, HACKOJIBKO BBICOKWI YPOBEHb YMEHMsI OITlepPUPOBaHUs HAyYHbIMU KaTeropysiMy, aHasivsa
vH(bopMaluK, B/laZleHHs HaBbIKaMU MPaKTUUYeCKOW J1esiTe/IbHOCTH.

Kpurtepuu onenku (B 6amiax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT [/l TIoHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOTIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHHe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe TIPUMEHSTh TeopeTHUeCcKre 3HaHWsI MIPY BBIMIOJTHEHHUH
TpaKTUUeCKHX 3ajaHuii. CTyzeHT 0e3 3aTpyJHeHUI OTBETU/I Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCH.
[TpakTHueckasi YaCTh pabOThI BHITIOJTHEHA TTOJIHOCTHIO 03 HETOUHOCTEM U OIINMOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTYZIeHT PaCKpbll B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OJJHAaKO JOMYyll[eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATH. [Ipy oTBeTe Ha JOMOMHUTEeIbHbIE
BOIIPOCHI /IOMy1[eHbI HeOOobIre HeTOYHOCTH. [1py BBITIONTHEHUY TIPAKTHYeCKOM YacTy paboThbl
JOTy1i[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 6a//10B BBICTAB/ISIETCS CTY/IEHTY, €C/IM TTPU OTBETE Ha TEOPeTHYEeCKUEe BOTIPOCHI CTYI€HTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIHMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHI. JIOTHKa U TIOJTHOTA
OTBeTa CTPAJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTruecKrie BONPOCHI B LIeJIOM U3/I0KEHBI J0CTaTOUHO, HO C MIPOIyCcKamMu Martepuasa. Vimerotcs
NIPUHLIMIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHUsI OTBeTa Ha Borpoc. CTyAeHT He perus 3a/iauy Wi Ipu
pellleHHH AOMYIeHbI IpyObie oIMbOKHy;
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- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerOHMMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. OGHapyK1BaeTCst
OTCYTCTBHE HaBbIKOB IPUMEHEHHs] TeOPeTUUeCKUX 3HaHU MPU BbIMIOIHEHUU NPAKTHYeCKUX 3aZlaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/bHBIN BOIIPOC.

1.3. PeMTHHr-TVIaH JUCIUIL/IHHBI
Tabsuria epeBo/ia 6asyIOB TEKYIET0 KOHTPOJIS B 0a/UTbI peUTHHTaA

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]J]0O] 0] O] O] 0] O] O
1 503 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 21 2] 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4] 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIVHLL IpeacTaBaeH B IIpunokenuu 1.

2. YuyebOHoO-MeToAnYecKoe H HHGoOpMaILIOHHOE 00eceyeHHe JHCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U /{ONO/THUTE/IGHOM Y4eOHOU JIMTepaTyphl, He00X0UMOi /ISl 0CBOEHHSA
AV CIUILINHBI
OcHoBHas UTepaTypa

1. Camnynos, C.B. Marepuasnosezienue ] : yue6Hoe rnocobue / C.B. CanyHOB. — D/IeKTPOH. laH. —
CankT-ITetepOypr : JIaub, 2015. — 208 c. — Pexxum goctyna: https://e.lanbook.com/book/56171

2. MarepuanoBezenue : yueoHoe nmocobue / FO.IT. 3emckos, FO.C. Tkauenko, JI.B. JluxaueBa, 5.M.
KgamnuH. - BopoHex : BopoHe)KCKuii rocyilapcTBeHHbIN YHUBEPCUTeT UHKeHepHbIX
TexHosorui, 2013. - 199 c. [DnekTponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=141977

JlonoIHUTeIbHAA IUTEeparypa

1. Tapudynmn, ®.A. MarepranoBeZieHre 1 TEXHOJIOTHSI KOHCTPYKIJMOHHBIX MaTepHasoB : yueOHO-
MeTozAMueckoe rmocobue[ dnekTponHbii pecypc] / @.A. Iapudynnus, P.III. Aronos, B.B. XKunskos
; MunuctepcTBo 00pa3oBaHus M Hayku Poccun, @efepanbHOe roCyAapCTBeHHOe OFPKeTHOe
oOpa3oBaTe/IbHOE YUpeXK/eHHe BBICIIEro nMpogeccroHanbHOro oopasoBanus «KasaHckuid
Hal|MOHA/IbHBIN UCC/Ie[0BaTeIbCKUM TEXHOJIOTMUYeCKUY YHUBEPCUTeT». - KasaHs : M3zarenscTBo
KHUTY, 2013. - 248 c. URL: http://biblioclub.ru/index.php?page=book&id=258639

2. MarepuanoBejeHye [/ TPAHCIIOPTHOTO MAIIMHOCTPOeHus! [ DlIeKTPOHHBIN pecypc] : yuebHoe
nocobue / 3.P. TanmumoB [u ap.]. — OnektpoH. gaH. — CankT-ITeTepOypr : Jlanb, 2013. — 448 c.
— Pexxum poctyna: https://e.lanbook.com/book/30195

5.2. Ilepeyenb pecypcoB HH()OPMAIMOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U
MPOrpaMMHOr0 o0ecrniedeHHs], HeOOX0AMMBIX /I/IsI 0CBOEHHs JUCIIUIL/THHBI

1. Hayunas snektponHast 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.
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OnektpoHHasi 6ubmoTeuHast crcteMa «JIaHb» [Dy1eKTpoHHBIN pecypc]. — Pexxum fmoctyma: https:/

e.lanbook.com/.

. YauBepcuteTckas 6ubmmoreka onmnaiiH biblioclub.ru [SDnekTponHsIit pecypc]. — Pexxum poctyma:
http://biblioclub.ru/.

. DnektpoHHasi bubmioreka YYHuT [DnekrpoHHbIi pecypc]. — Pexxum poctymna:
https://elib.bashedu.ru/.

Poccwmiickas rocyziapcTBeHHast 6ubsmoTeka [DnekTpoHHbIHN pecypc]. — Pexxum gocryma:

https://www.rsl.ru/.

HaumonanbHast sneKTpoHHast 0ubsroTeka [DnekTpoHHBIN pecypc]. — Pexxum goctyma: https://xn--

90ax2c.xn--plai/viewers/.

HaumonaneHast ratdopma oTKpbIToro obpa3oBanust npoed.ru [D1eKTpoHHBIN pecypc]. — Pexxum

pocryna: http:/npoed.ru/.

OnekTpoHHOe obpa3oBaHue Pecrry6smikn bamkoprocta [3neKTpoHHbIN pecypc]. — Pexxum

pJocrymna: https://edu.bashkortostan.ru/.

VHdopmarimoHHo-TIpaBoBoy nopTtan ['apaHT.py [Dn1eKTpoHHbIi pecypc]. — Pexkum goctyna: http://

www.garant.ru/.

ITporpaMmMHoe obecrieueHue

Bpay3ep Google Chrome - BecriiaTHasi iviieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Office Professional Plus - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159-
[10/2021 ot 15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

. Windows - Toroop Ne0301100003620000022 ot 29.06.2020, Horosop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

Kommnac 3D, mpoekTrpoBaHue ¥ KOHCTPYUPOBaHHe B MallIMHOCTPoeHuU - [lorosop Ne209 ot
28.02.2019

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi A/Is1 OCYIIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca 1mo JuCijuIiinHe

HavmeHnoBaHue Bup, 3anaTIN HaumeHoBaHue o060pyoBaHus,
CrieLjuaIv3upOBaHHbIX MpOrpaMMHOro obecrieueHust
ayJIUTOPHH, KAOMHETOB,

naboparopuit

Aynutopus 101(UT®D)

JlexunoHHas, CemuHapckas, s
KOHTDOJIS U aTTecTanuy, st
XpaHeHUs1 000py0BaHUS

Metopuyeckre MaTepuarlsl,
yueOHasi Mmebesb, 0CKa
KJIaCCHad, I/IaKaT HaCTeHHBIN,
LITAaHTeHLUPKY/Ib, aHA/IM3aTOP
€02, BJIa&YKHOCTH, TeMIlepaTryphbl
BO3/lyXa C usb BbIXO[|OM,
Mmy(enbHas neub, Beckl ¢s-200,
Bechl 1aboparopHbie ad>5,
MHKPOCKOI mieam pb-22,
MHKPOCKOT MOC, MUKPOCKOTT
MeTaM B 21,1 ¢ KOMILIEKCOM
BH3yasTM3aluu n300pakeHusl,
MOHUTOP KaueCTBa BOJBI,
HYTPOMETp, IPUHTEP Samsung
ml-1210, npoekTop viewsonic
pjd6543 w, pa3pbIBHasi MallllHa,
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KOMITbIOTEp B cOope,
criekTpooTomMeTp
9KO0JIOTUYECKOTO KOHTPOJIS,
3JIEKTPOHHBIN U3Mepuresns ph,
B/IA)KHOCTH, TeMIepaTyphl U
ocBeljeHHOCTH nouBkl ph300,
BeChI arnTeyHble, KOHAYKTOMETD
hmdigittai com80-bu, tokcmeTp
uudpoBoii smart sensor k813,
MUKpOMeTp MK-25 1 K.,
MHUKpPOMETP MK-25 2 KJ1., Habop
apeoMeTpOB, TEPMOMETP C
dbyHKLMeN u3MepeHUst
B/IQ)KHOCTH BO3/yXa,
MeTeOCTaHLIYs1, TOPTaTUBHBIM
LIIyMOMep, U3MepUTe/b YPOBHS
3ByKa smart serser, J03UMeTp
n6or-06T.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome
4. Kowmrac 3D,
MPOeKTUPOBaHKE U
KOHCTPyWpOBaHUe B
MallMHOCTPOeHUU

Aynutopus 102(UT®D)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

Iocka knaccHasi, yueOHast
MebeJsTb, MpoeKTop optoma x316,
9KpaH HacTeHHbIM dinon manual
160x160.

Aynutopusi 104(UTD)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, JI11 KOHTpO/S U
arrecralyu

OkpaH Ha 1raryse 200x200 mw
144047, nocka KjiaccHas,
yuebOHast mebeb.

Aynutopus 207(UTD)

I171s1 caMOCTOSITeTbHOM pabOTHI

Yackl HacTeHHbIe, CeTeBON
(bUIbTP, KOMMYTATOp , yueOHO-
MeToZiueCKas IMTeparypa,
KOMITbIOTEp B cbope, My canon
na3zepHbii mf 3228, HeTOyK
lenovo idea pads10-3c intel atom
n455, 1gb,1, namna HacTosbHas ,
NpUHTEp, yueOHast MebeJb.
[TporpaMmMHOe obecrieueHHe

1. Windows

2. Office Professional Plus

3. Bpayzep Google Chrome

Aynutopust 301 YuTanbHbIM 3a1
(anekTpoHHBIN Kartasor)(PM)

17151 caMOCTOSITeTbHOM pabOTHI

KomristoTepsl B cOope, yueOHast
Mebesb, IPUHTEp samsung,
ckaHep hp scanyet g2410.
[TporpammHoe obecrieueHve

1. Bpaysep Google Chrome
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2. Office Professional Plus
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