denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

YTBEPX/IAIO
3amecTtuTenb pekropa no pazsutuio YII  3aBenyromuit kapeapoit HMuM
A.H. Speirun C.I'. ITpacoioB
(moxrHcs) (M1.0. ®ammnnus) (TIoHCH) (M1.0. damunus)
« » 20 1. « » 20 1.
b.1.5.10

(wugpp oucyuniurwvl)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

MaTCpI/IaJ'IOBeI[eHI/Ie N TCXHOJIOTHA KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB.

(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPABJICHUIO TOATOTOBKH (CHEIUATBbHOCTH)
15.03.01 MammHOCTpOCHHE.

(KOO U HAUMEHOBAHUE HANPABIEHUsSI NOO20MOBKU, cneyuarbHocmu 6 coomeemcmeuu ¢ @IOC BI10/ @I'OC BO)

O60py,Z[OBaHI/Ie N TCXHOJIOTHA CBAPOYHOI'O ITPOU3BOACTBA.

(ranpasnennocmo (npogunv)/cneyuanuszayus)

®dopMma oOydeHHsI: 3a04Hast

Pacnipenesienue yacoB AUCHUILIMHBI 10 KypcaM M BHAaM 3aHATHI (110 y4eOHOMY IJIaHY)

KosmuecTBo 8
3ET
Yacos no PYII 288
Buasbl koHTpOISH JK3aMeHbl 3a4dernl Kypcosbie KypcosBble pa- KonrpoabHubie
Ha Kypcax: NPOEKThI 00THBI padoTsl
(151 3204HOI
¢opmbl 00yue-
HHSI)
2 2
NeNe kypcoB
1 2 3 4 5 6 Hroro
3ET mo kypcam 8 8
Jlekuuu 8 8
JlaGopaTopHbIe 10 10
IpakTHyeckne 2 2
KonrakrHas 20 20
padoTa
CamMm. pa6ora 255 255
KoHTpoab 13 13
Hroro 288 288

ToabsarTu, 2016




Pabouas nporpamma coctasiena Ha ocHoBaHur OI'OC BITO/®I'OC BO u yuebnoro
IUTaHa HAIPaBJICHUS OArOTOBKH (crenuaibHocti) 15.03.01 MainnHocTpoeHue.

PenensupoBanne paéo4eid nporpaMMbl IUCHUIINHBI:

OtcyTcTBYET

YueOnas (pabouas) mporpamma og00peHa Ha 3acenanuu kadeapst HMuM
(mpotoxoi 3acemanust No7 ot «15» despans 2016 r.).

Penensent
(OoadicHOCmb, YueHOe 36aHue, CHeneHy) (noonucs) (U.0. Pamunus)
« _» 20 1.

Cpoxk neiicTBusi padoyeil mporpaMmMbl JUCHUIUIMHBI 10 «15 » 02 2021r.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[Tpotokoun 3acemanus kapenpst No 18 ot « 19» wrons 2017 r.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
COT'JIACOBAHO

HavanpHuK yueOHO-METOINYECKOTO YIPaBICHUS

« » 20 T JI.P. XamMunysmioBa
(noonucs) (H.0. Pamunus)

3aBeayromuii kapeapoit «CBapka, 00paboTKa MaTEpPHaIOB JABICHUEM U POJICTBCH-
HEBIC ITPOLIECCHI.

«_» 20 T B.B.Enb1noB
(noonucsw) (H.0. @Pamunus)




CTpykTypa IucuuIuIinebl “MaTepuanoBeeHle U TEXHOJIOIMSI KOHCTPYKIMOHHBIX MATEPHAJIOB”.

HaumenoBanue Cemectp Kon-Bo | O0BpeM y4eOHOTO Kypca M BUABI YYEOHBIX MEPONPHITUH
Kypca H3y4CHUA HeJelb, B Bcero KonrakrHas pabora CamocrosiTensHas paboTa
TCUCHUC YacoB 10 =
KOTOPBIX g = Lo o s 2
p y4. IIa- , 2 , 5 g 8 E é e
peanuzyer- Hy & S & g 2 = 4 =
sl Kype ] s 2 s S B S sz | o S g
° E , =) o o > o~ &8 =9
= =g o 1% = ) ) O X R ) ja o
o Z2 © o s o © o Z o e E| =28 = S
o 5] < 3 =" 3] s 3 ) — >~ =% o g o T =
aa] = = =z = as] = I = [ X EO | Mal|l X = =
MarepuanoBee- 2 17 144 4 6 2 123 9 123 JK3aMeH
Hue 1
Marepuanosene- 2 17 144 4 4 132 132 3a4er
Hue 2




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.5.10 MaTepuajgoBeaeHre M TeXHOJIOTHSI KOHCTPYKIMOHHBIX MATEPHAJIOB.
(ndp ¥ HaMMEHOBaHKE TUCHUILTHHEL (Y4eOHOTO Kypca))

Hucuunnuaa  "MarepuanoBejeHME€ U TEXHOJIOTHUS  KOHCTPYKIIMOHHBIX
MaTepuanoB" paccMaTpUBAET B3aUMOCBSI3b XUMHUYECKOI'O COCTaBa, CTPYKTYpbl U
CBOMCTB MaTepHajoB, a TAKKe CIOCOOBI 1EJIEHAPABICHHOTO U3MEHEHUS CTPYKTYPbI
U CBOICTB MarepualioB TEMHU WM MHBIMU BHAaMu oOpaborku. [IpencraBneHus o
CTPYKTyp€ W CBOMCTBaXx MarepuajoB HEOOXOAUMBI MpU  IPOECKTUPOBAHUU
KOHCTPYKLUHSI W TEXHOJOIMYECKUX MPOIECCOB B MPAKTUUYECKOW JESATEIBHOCTH
WHXEHEPOB- MEXaHUKOB U TEXHOJIOTOB, B MPOILECCE KOMIUIEKCHBIX MCCIEI0BAaHUN B
o0nacTv (PU3MKU KOHJIEHCUPOBAHHOTO COCTOSIHUS U TMAarHOCTUKU MaTepHalioB B XOJI€
TEXHUYECKOrO0 Haa3opa. '"MarepuanoBeneHue" SBISETCS HAy4YHOM OCHOBOM
M3bICKaHHSI HOBBIX MAaTe€puajoB C 3aJaHHBIMU CBOMCTBAMHU.

Kypc U3y4aeT KakK TpaJMIUOHHBIE, TaK W COBPEMECHHEIE, KJIaCChI
KOHCTPYKIIMOHHBIX W MHCTPYMEHTAJIbHBIX MaTepHalloB HX CBOMCTBa M 00NacTu
IIPUMEHEHUS.

1. leanb u 3aga4u M3y4eHs JUCHUILIUHBI (Y4e0OHOTO Kypca)

Llenp — mo3HaHWE NPUPOABI U CBOMCTB MAaTEpHalOB, 3aKOHOMEPHOCTEW HX
W3MEHEHMS TIPU BO3JECHCTBUM Pa3IMYHBIX (PAKTOPOB, & TaK ke COCOO0B MpPUIAHUS
0COOBIX CBOMCTB isl 9D PEKTUBHON IKCILTyaTaIllM MaTEPUAIIOB.

3agaun:

1.  Tlomy4uTh 3HaHUS O PA3NIUYHBIX YPOBHSAX CTPYKTYphl MaTepuajoB, CBOMCTBAaxX
MaTepuaioB, O TMOCJIEI0BaTeIbHOCTH (OPMUPOBAHUS CTPYKTYpbl U  CBOMWCTB
MaTepuajoB B 3aBUCUMOCTH OT BHUJAA BHEIIHETO BO3ACWUCTBUSA, O MPUHIUIAX
KJIaCCU(PUKAUU M MapKUPOBKH MarepuajoB, O (GU3NYECKUX OCHOBaX U BHUAAX
00paboOTOK MaTepuasoB.

2.  llpuobpectn yMeHHS 1O ONPEICICHUIO CTPYKTYPHBIX COCTaBJISIOLINX
MaTEpPHUAIOB, UX MEXAHMYECKUX CBOMCTB, HAa3HAYEHUIO PEKUMOB TEPMUUYECKHX U
XUMHUKO-TEPMUYECKUX 00pabOTOK, MO0 BHIOOPY MarepuajioB U CIOCOOOB MpPHIAHUS
HEOOXOAMMBIX CBOMCTB JJIs KOHKPETHBIX YCIOBHM SKCILTyaTalluH.

3. Bripaborath HAaBBIKM aHAJIN3a auarpamm COCTOSIHUS CILJIaBOB,
MHUKPOCKOIIMYECKOTO  aHaliu3a  CTPYKTYpbI,  ONPENEICHHUS  MEXaHUYECKHUX
XapaKTEPUCTUK, MPOBEACHUS TEXHOJIOTMUECKUX OINepaluidi TEpMUUECKUX 00paboToK,
HCIIOJIb30BAHUS CIIPABOYHOU JINTEPATYPHI.



2. Mecto nucuuniuHbl (yueOHoro kypca) B crpykrype OIIOII BO

HanHas aucuuiuinHa (Yy4eOHBIM Kypc) OTHOCHTCS K MareMaTH4ecKOMYy |
ecTecTBeHHOHayyHoMY 1ukiry OOIL

JlucuuniauHel, y4eOHbIE KypChl, HA OCBOCHUHM KOTOPBIX Oa3zupyeTcsl JaHHas
muciumuiiHa — (y4eOHBIE  Kypc) —  «pU3MKA»,  «XUMHS»,  «TEXHOJIOTHS
KOHCTPYKLIMOHHBIX MaTE€pHAIIOBY.

JucuuniauHel, y4eOHbIe KypChl, AJI1 KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHHUS,
HaBbIKHU, [IPHOOpETaeMble B pe3yibTaTe U3yYEHUs AAHHOW NUCUUIUIMHBI (y4eOHOro
Kypca): «Jletamu MallMH W OCHOBBI KOHCTPYMpOBaHUs», « TexHomoruueckue
IPOLECCHl B MAIIMHOCTPOECHUN», «TexHomorus cBapku IiaBieHueM», «Teopus
CBapOYHBIX THPOLECCOB», «TEXHOJIOrUs M3rOTOBICHMS CBAapHBIX KOHCTPYKIHUII»,
«KoHTponp KauecTBa CBapHbIX COEIMHEHUI», «TeopeTMueckue OCHOBBI MaNKW»,
«MarepuanoBeleHUE CBapKW» U JIp.

3. Ilnanupyemble pe3yiabTaTbl OOyYE€HUS MO JUCHUILINHE (Y4eOHOMY

Kypcy), COOTHECeHHble ¢ IUIAHMPYeMbIMH  pe3yJbTaTaMH  OCBOCHUS
o0pa3oBarTe/IbHOI NPOrpaMMBbl

®opmMupyembie U IlaanunpyemMble pe3yabTaThl 00y4eHUs

KOHTPOJIMPYEMbIC

KOMIICTCHIIUHN

YMCHUEM  HUCIIOJIb- 3HaThb: CIICHUAJIBHYIO TCPMHUHOJIOIHIO, OCHOBHBIC KJIACCBI
30BaTb OCHOBHBIC 3aKOHBI | COBPCMCHHBIX Mar€puaioB, pPa3IMYHBIC YPOBHH HUX CTPOCHUA,

€CTECTBEHHOHAYYHBIX

JTUCLUIUIMH B Tmpodeccu-
OHAJBHOHN N1eATEeNbHOCTH,
NPUMEHSATh METOJBI Ma-
TEMaTUYEeCKOro aHalIMu3a
U MOJICIIMPOBAHUS, TeEO-
PETUYECKOro U IKCHepu-

CBOI>'ICTB8., IIoCIacCaA0BaTCIIbHOCTD (1)OpMI/Ip0BaHI/I$I CTPYKTYPBI U CBOMCTB
MaTCpruajioB B 3aBUCHUMOCTH OT BHJIa BHCHIHCTO BOBI[@I\/JICTBI/ISI.

VYMeTh: UCIOIB30BaTh OCHOBHBIE 3aKOHBI MaTEpUAJIOBEIEHUS B IPO-
(deccroHaIbHON JESTENIbHOCTH, pacIMPPOBLIBATh MApKH MaTepHaJIOB,
OINPEAEIATh UX CTPYKTYPHBIE COCTABIIAIOIINE, XapaKTEPHbIE CBONCTBA,
Ha3Ha4YeHHE MaTepUaJIoB U 00JacTH MX NMpuUMeHeHUs. CBsA3bIBaTh (Hu-
3UYECKHE U MEXAHWYECKUE CBOMCTBA MATEPHANIOB, a TAK )K€ SBJICHUS,

MEHTAIBHOTO  HCCJIEIO- | IPOTEKAIOIIUE B HHUX, C TEXHOJOTMYECKMMH IPOLIECCAMU IPOU3BOI-

BaHUS CTBa.

(OIIK-1); Biagers: MeromamMu MaTEMaTHYECKOTO aHallM3a M MOJEIHPOBAHUS,
TEOPETUYECKOTO U HKCIIEPUMEHTAILHOTO UCCIIEA0BAHMS,
HaBBIKAMU BbIOOpa Marepuaja Jjis KOHKPETHBIX  YCIIOBHUM
OKCIUTyaTallid ¥ HaBBIKAMH BBIOOpa ONTHMAJBHBIX  CIIOCOOOB
MOJTy4eHUs! 1 00pabOTKH MaTepUaoB.

OCO3HAHHMEM CYII- | 3HaTh: (U3MYECKYI CYIIHOCTH  SBJIECHHMH, INPOMCXOAAIIUX B

HOCTU U 3HAUCHUS WH-
dbopmarii B pa3BUTHH
COBPEMEHHOT0 0011ecTBa
(OIIK-2).

Marepuanax B YCIOBHUSX MPOM3BOACTBA U SKCIUTyaTalu. DakTopsl U
CHocoO0BI YIIPOYHEHUS MaTepuajioB; OCHOBHBIE  METOJbI
MEXaHMUUYECKUX WCIBITAaHUH, BUABI pa3pylieHHs], BUIbl TEPMUUYECKON U
XUMHUKO-TEPMUYECKON 00pabOTKH CIJIaBOB.

YMeTh: CaMOCTOSTENBHO IIPUMEHATH METOABbl U CPEACTBA IO3HAHUS,
0o0y4yeHUs] U CAMOKOHTPOJS [UIsi NPUOOPETEeHUS HOBBIX 3HAHUM U
yMEHHUH B 00J1aCTH MaTepHaIOBEICHHS.

Brnaners: HaBbIKAMH HCIIOJIB30BAHUS CHPABOYHOM W CHEHATbHON
TEXHUYECKOUN JINTEPaTypHI, odopmiteHus KOHCTPYKLIMOHHO-
TEXHOJIOTUYECKOW IOKYMEHTAIUH.




Conep:xkanue TMCHUILVINHBI (Y4€OHOTO KYpCa)

Pasjies, monyJib

Ionpasnesn, tema

Monyns 1.

KpI/ICTaHHI/IquKOC CTPOCHHUEC

TBEpABIX Tel. JedekTo
KPHCTAJTMYECKOTO
CTPOCHHS.

Kpucramimieckne pemeTk U UX XapakTepucTHKH. JleeKTs
KPUCTAJNINYECKOTO CTPOCHMSI METAJUIOB. BiusiHMe UX Ha
MeXaHH4YECKUE U (PU3NYECKUE CBOMCTBA.

Monyinsb 2.

H3MmeHeHne CBOMCTB
METAJIJIOB U CIIJIABOB 0€3
(a30BbBIX MPEBpAILICHUH.

MexaHu3Mbl U 3aKOHOMEPHOCTH TIACTUYECKON AePOpMalInU.
Mexannueckue CBOMCTBAa METAJUIMUYECKUX MaTepUaIoB U CIIOCOOBI
UX omnpezesneHus. MexaHu3Mbl pa3pyLIeHUsI.

M3meHeHue CTpyKTyphbl U CBOMCTB MaTepHUAJIOB IIPHU IUIACTUYECKON
nedopMmaruu 1 Harpese JedopMUpoBaHHOTO Matepuaia. Bo3spar u
pEKpUCTAIIIN3ALINSL.

Monyisb 3. Kpucrannuzaius 4ucTbix METAIIOB.

TepmonnHamuueckue da3pl B METANIMYECKUX CILJIaBaX. 3aKOHOMEPHOCTH

OCHOBBI (ha30BbIX KpHUCcTajuIn3aum cruiaBoB. [Ipasuio ¢as.

IIpEBPALLCHUM. JlnarpaMMsl COCTOSIHUS IBYXKOMIIOHEHTHBIX cucTeM. Pa3oBbie
IIPEBPALICHYSI B TBEPAOM COCTOSIHHM.

Monyns 4. @a30BbIC NPEBPALLEHUA B CTAIAX U YYT'yHAX.

Jlnarpamma cOCTOSTHUS
«Keneszo-ymiepon»

CrpykTypa cTajieil B paBHOBECHOM COCTOSIHUU. BiusiHue
COZIEpKaHUs YIIIepo/a Ha CTPYKTYpY U CBOIiCTBa cTalieil.
CTpyKTypa U CBOMCTBA UyT'YHOB.

Monyis 5.
Tepmuueckas 0O6paboTka
CILJIABOB.

Knaccudukarus BuIoB TepMudecKoit 00padotku. [IpeBparieHus B
CTaJISIX TIPU HATPEBE M OXJIAXKICHUH.

BiusiHue JerupyronumX 3IeMEHTOB Ha MOTUMOPHU3M xKele3a U
TEXHOJIOTHYECKUE TTapaMeTPhl TEPMUUIECKOI 00pabOTKH.

Monyns 6.
CrenuaibHbIC CIIABEI,
HEMETAJUINYCCKUE U
KOMITO3HI[HOHHEIE
MaTepuabl.

CrennaneHble ctani. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA, 00JacTh
MMPUMCHCHUAA.

L{BeTHble crutaBbl. OCOOEHHOCTH CTPOCHMSI, CBOMCTBA, 00JIACTh
MMPUMCHCHUA.

Hemerannuueckue marepualsl (IacTMacchl, pe3UHbI, CTEKIA)
Oco0OeHHOCTH CTPOEHUsI, CBOWCTBA, 00J1aCTh TPUMEHEHUS.
Komno3unnonnsie marepuanbsl. OCOOEHHOCTH CTPOEHMS, CBOMCTBA,
001acTh MPUMEHEHHUS

OO0mas Tpy10eMKOCTh TUCHMILIMHBI (YdeOHoro kypca) — 8 3ET.
Pa3padoTyuky nporpamMmai:

Jlouent xkad. «HMuM»y» k.b-M.H.

JI.N. IlonoBa

(OondcHOCmb, yueHoe 36anue, Cmenets)

(noonucs) (U.0. Pamunus)




4. CTpyKTYypAa U coAepKaHue NUCHUILIMHBI (YueOHOoro Kypca) «MartepuajoBeaenue -1,2» .

Kypc u3ydenus 2kypc
Paznemn, Honpaznen, Bugs! yueOHON pabOTHI Heobxonnmere Dopmbl Pexko-
MOJ Jib TeMa KonTakTHas pabora CamMocTosiTelb- MaTepHanbHO- TeKylIle- MeHIyeMas
(B 1acax) Hasi paboTa TEeXHUYECKHUE T'0 KOHTPOJIS JauTeparypa
BCETO \ @opmsl bopmbI pecypesl (naume- (Ne)
E MIPOBEJCHUS JICK- OpraHM3aIlu HOBaHHE Ol1e-
% = % | uwui, Jaboparop- . CaMoCTO- HOYHOT'O Cpeji-
= S é @ { HBIX, PaKTHYe- s SITEIIbHOU CTBa)
5 % = | £ | CcKux3aHaTHi, S paboThI
o = % = {  METOZBI oOyue- =
LCE & : | HusL, peanmusyio-
m | IIHC MPUMCHsAC-
My¥o oOpa3oBa-
TEIBHYI0 TEXHO-
JIOTHIO
Kpucrammuue- ATOMHO- Jlexums- Uzyuenue crer. JlekumoHHas ayiuTo- [11.[3]
CKO€ CTPOEHHUE TBEp- KPHCTAJUTNYECKOE 2 | 2 + | 6ecena c merogom | 40 | nmurepaTypsl. pus Meaunaobecneye-
IbIxX Tel. JledexTs CTPOEHHE TBEPbIX 00y4eHHs — M03- HHE
KPUCTAJUTNYECKOTO T€J1, OCHOBHBIE CBOM- TOBOM IITYpM
CTPOEHHSI. CTBa KPUCTAJIOB,
THUIBI CBSI3EH
H3menenne MexaHuue- Jlekuusi- Uzyuenue cren. Crenpanu3upoBaHHas Otyer [11,[2]
CBOMCTB METAJJIOB U CKHe CBONCTBA U MX 2 2 MIpe3eHTAlHS. 40 | naurteparypsl. nmabopatopus 0 TeMe€ TPaK-
cI1aBoB 0e3 (a3oBbIX XapaKTePUCTUKH Odopmienne THYECKOTO 3a-
npeBpanIeHHi OTYeTa MPaKTH- HSTHSL
YECKOT0 3aHSTHS. Tect
TepmoanHa- da3kl B crita- Jlexuus- Wzyuenue cren. JlekumoHHas aynTo- [11,[2]
MUYECKUE OCHOBBI Bax. OCHOBHBIE THITBI | 2 2 + | Gecena c merogoMm | 45 | nmuTepaTyphl. pus Meanaobecneye-
(ha30BBIX IpeBparlie- JarpaMM COoCTOsI- 00y4eHHs — MO3- HHE
HUI. HUSL. TOBOM IITYpM
Juarpamma Mukpocko- W3syuenue crer. Crienmanu3upoBaHHas Ortuer [11.[3]
cocrostaus «XKeneso- MUYECKUI aHa- 2 40 | nuTepaTypshl. naboparopus 1o J1aboparop-
yTIepoI» mu3.CTpykTypa cTa- Odopmitenne HOH paborTe.
JIell B paBHOBECHOM oTueTa M0 JL.P. Tect
COCTOSIHUH.




Crpykrypa n OdopmieHue Crneumanu3npoBaHHas Otyer [11,[2]
CBOWCTBA YyTI'yHOB 2 0TYeTa 110 JL.P. naboparopust 1o slaboparop-
HOH pabore.
Tect
Tepmudeckast 3akainka u oT- Jlexrus- Odopmienne CrernranusnpoBanHas Oruer [11.[3]
00paboTKa CIIJIaBOB. MyCK YTIIEPOIUCTBIX 2 TIPE3CHTAIIHS. 60 | orduera mo J.p. nmaboparopus o nabopartop-
cTanei. HOM pabore.
Tect
CrnenpanbHble Knaccnduka- W3yuenwe cre. [11.[31.[2]
CILTABbI, HEMETAJLIH- [Hs1 1 MAPKUPOBKA 30 | nureparypsl.
YECKUE M KOMIIO3H- KOHCTPYKIIHOHHBIX
IIMOHHBIC MaTCPpUaAJIbI. MaTepuaioB
Kontpois
13
Hroro:
10 255

20

5. Kputepun u HOpMBbI TEKyIIero KOHTPOJISI U MIPOMEKYTOYHOM aTTeCTALNH

MepOnpUATHH

HaunmeHnoBaHue y4eOHbIX

Ycaosus gonycka

Kpurepun u HOpMbI OLIEHKH

JlaGopaTopHbie paboThI

Hanndne oTpaboTKe M oTdeTa 1o Jradbopa-
TOpHOM padore.

BIJILHBIE OTBETHI HA 2 BOIIpOCa MPEenoaaBaTes.

[paTOpHOI PabOTHI.

«3auTeHo» - TecT 1o JI.p. HallMCaH HC MCHCC UCM Ha 4 6anﬂa, JAaHbI IIpa-

«HE 3a4YTCHO» - TCCT HC HAIlMCAaH, HCT MNPAaBUJIbHBIX OTBCTOB 110 TEMC 1abo-




HpaKTqucxoe 3aHATHUC

UECKOMY 3aHATHUIO.

Hannaue OTpa6OTKI/I MU OTYECTA IO ITPAKTH-

«3auTeHo» - TecT mo JL.p. HalMMCaH HC MCHEC YCM Ha 4 GaJIJIa, JaHbl ITpa-
BUJIBHBIC OTBETHI HA 2 BOIIpOCa MmperogaBaTeiis.

«HE€ 3a4TCHO» - TCCT HC HAIIMCAH, HCT MMPAaBUJIbHBIX OTBCTOB I10 TEMC ITPAK-
THYECKOI'O 3aHsATHA.

dopma npoBeAcHU
IPOMEKYTOYHOU aTTecTa-
0205

YcnoBus gomycka

Kpurepnn 1 HOpMBI OLICHKH

3a4yer JlonmyckaroTcs Bce. «3aYTEHO» Crynenry npenocranisiercs TecT U3 20 BOIpOCOB.
[Tpu Hanuuy NpaBUIBHBIX OTBETOB Ha 10 u Oosee
BOIIPOCOB.
«HE 3a4TEHO» [Tpu HaMM4YKMK PaBUIIBHBIX OTBETOB MEHEE YeM Ha
10 BonpocoB TecTa.
9K3aMeH Hanuuue orpaGoTku U oT4ye- COTIIUYHO JlaHbl IOJTHBIE U MPaBWIIbHBIE OTBETHI HA 3 BOIpOCa
Ta 1o JabOpaTOpHbIM paboTaM u 9K3aMEHaIlMOHHOTr0 OuIieTa.
NPaKTUYECKOMY 3aHATHIO. «XOPOIIO» JlaHbl He MOJTHBIE OTBETHI Ha 3 BOMpoca OuiieTa WiH

MIPY HAJIMYUHU OIIMOOK.

«yJI0BJIETBOPUTEIILHOY

Jlanbl OTBETHI Ha 2 BOIpoca OuseTa.

«HCYOOBJICTBOPUTCIBHO»

Jlan oTBeT TOJIBKO Ha 1 BOMpPOC 3K3aMEHAIIMOHHOTO
Owsieta WM HaJIW4YUE TpyObIX OMIMOOK IpHU OTBETE Ha 2
BOIpPOCA.




6. Kputepun u HOpMbI OLIEHKH KYyPCOBBIX padoT.
VY4eOHbIM IJIaHOM JaHHBIN TOPA3Aes HE IPEAYCMOTPEH.

7. IlpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypcoBbIX, pedepaTroB, KOH-
TPOJbHBIX, pacuyeTHO-rpaguIecKuX U ap.)
VY4eOHBIM JITAHOM HE MPEIYyCMOTPEH.

8. Bonpochl K 3K3aMeny (3a4eTy).
8.1. Bonpochl K YK3aMeHY.

Ne /i Bonpocsl

1 Tunbl KpUCTANIMYECKUX PEHIETOK M UX OCHOBHBIE XapaKTepUCTUKU. OCHOBHBIE CBOWCTBA
KPUCTAJJIOB: aHU30TPOINUS M TOJIUMOPHU3M.

2 Tunbel cBsA3eii: MOHHAs, KOBaJeHTHas1, BaH-nep-Baannsca, Metandeckas. MIx ocoOeHHOCTH
11 BIMSIHME HA CBOMCTBA KPUCTAJLJIOB.

3 |dedexTsl KpUCTALTMYECKOTO CTPOSHUS, TE€OMETPUICCKAasl KJIIAaCCU(DUKAIIHSL.

4 Toueunsie nedexTel. MexaHu3Mbl WX 00pa3oBaHMA. 3aBUCUMOCTh PAaBHOBECHOW KOHIICH-
Tpally BaKaHCHM OT TEMIIEPATypBhI.

5 uddys3us. Mexanusmsl quddysun. [lepsolit u Bropoii 3akoHbl DUKa.

6 Jluciokanuu. BinsHME IUIOTHOCTH AMCIOKAalMii Ha IPOYHOCTHBIE CBOMCTBA KpHUCTaJLIA.
Kpusas Oxgunra. Pacuer TeopeTnyeckoil poO4YHOCTH.

7 DKCIIepUMEHTAJIbHbIE 3aKOHOMEPHOCTH IUTacTHUeCKON aedopManu. MexaHuyecKre CBOM-
CTBAa U UX XapaKTEPUCTUKHU.

8 |dedopmarmonnoe ynpounenue. [Ipupona nakiena. Texcrypa nedopmarmmm.

9 Jlehopmarust MOJUKPUCTAINYECKUX Tel. 3€pHOrPaHUYHOE YINpOUYHEHHEe. 3akoH XoJia-
[leTya.

10 [PaspymeHue XpymnKkoe u Bsizkoe. TemrmepaTypHbIid TOPOT XJIaJHOJIOMKOCTH.

11 BrusiHue Temnepatypsl Ha cBoiicTBa AedopMupoBaHHOro Metaia. Pekpucraminzanus u ee
TUIIBL.

12 [MexaHu3Mbl IUIaCTHYECKON AeopMaIim: CKOJIbXEHHE, IBOHUKOBAaHHE.

13 MexaHU3MBbl TUIACTHUECKOW OeQOopMaluu: MEeXaHU3M TEOPETHMUYECKOW MPOYHOCTH, MeXa-
HU3M 11 Yy3MOHHON OI3Y4ECTH.

14 TepmoauHaMuyeckne OCHOBBI (ha30BBIX INpeBpamieHuil. (TepMoauHaMudyeckue MOTEHIMa-
161, (pa30BOE paBHOBECHE, BTOPOIl 3aKOH TEPMOJIMHAMUKH. )

15 [[Tonsartus cucrema, cruias, Ga3a, KOMIOHEHT, MEXaHHUYECKasi CMECh.

16 [Da3bl B cimaBax. XMMHUYECKHE COSAMHEHUS

17 Kpucramnmzanus u ee stansl. KpuTudeckuil 3apoaslll ¥ 3aBUCUMOCTB €r0 pa3sMepoB OT
CTETIEHH NIEPEOXJIAKICHUS.

18 [Bakonomepnoctu kpucramnuzanuu. Kpussie Tammana.

19 @Das3pl B crutaBax. TBepable pacTBOPBI M MX THUIIBL. Y CJIOBUSI HEOTPAHUUEHHOW pacTBOPUMO-
CTH. XUMUYECKUE COCAMHEHHUS.

20 [Metoas! mocTpoenus auarpamm cocrostuud. [pasuno ¢as I'nbdoca.

21 (OcHOBHBIE THUIIBI AUarpaMM coctosiHus. [IpaBuia koHoabl. Kpucramimsanus u CTpyKTypo-
0Opa3oBaHMe CIIJIABOB.

29 BrusiHue npruMeceit Ha MPOLIECChl KPUCTAITU3AlUU U PEKOMEHAAIMU 10 UX HCII0Ib30Ba-

HWTO.




8.2. Bonipochl k 3auerty.

Ne i/ Bomnpocsl

1 |JluarpamMma cocTOsIHUS <@Kene30-yriaepoa».daspl, TMHUH, KPUTHUECKUE TOUKH.

2 /lnarpaMma COCTOSIHMSL <OKene30-yriiepol». Kpucramnumzauus u cTpyKTypooOpa3oBaHHE
craneil. KuneTunka nepauTHOro npespalieHusl.

3 |3aBHCHMOCTH CBOICTB CTaJIeii OT COIepKaHMs YTIIepoa.

4 J1.c. xene3o-1ieMeHTHT (MeTacTabmibHas). Kpuctamnmsanus u cTpyKTypooOpa3oBaHue Oe-
161X 9yyryHoB. O01acTh NPUMEHEHHSI.

5 /1.c. )xene3o0-yriepo cradmibHas. Kpucrammmsanus u CTpyKTypooOpa3oBaHUE CEPhIX UyTy-
HOB. O01aCTh NPUMEHEHHUSI.

6 Knaccugukanus cepbix 4yryHoB. CriocoOsl mosyueHust. BiausiHue cTpyKTyphl Ha CBOHCTBA
CEpbIX UyT'YHOB.

7/ |[IpeBpamienus B cranu npu Harpese. HacnencTBEHHOCTh ayCTEHUTHOT'O 3€pHA.

8 |ImarpamMmMa M30T€pPMHUYECKOTO MPEBPALICHUS AyCTCHHTA.

9  |BinsiHUE CKOPOCTH OXJIAXIEHUS HA CTPYKTYPY U CBOMCTBA CTaJIEH.

10 |[MapreHcutHOe npeBpamieHne. OCHOBHBIE 0COOCHHOCTH, KHHETUKA MTPEBPAIICHUSI.

11 [Tepmoobpabotka. Knaccudukanus 1 OCHOBHBIE TEXHOJIOTHYECKHE APAMETPBI.

12 [3akanka. Ha3HaueHue, BU/Ibl 3aKaJIKU, CTPYKTYypa CTajlel MOCIe 3aKaJIKH.

13 [[IpeBpameHus mpu OTITyCKe.

14  |Paznuuue CBOMCTB NPOJYKTOB 3aKAJIKU M OTHYCKA (IUIACTUHYATBIX U 36PHUCTBIX CTPYKTYD).

15 [Bugsl oTnycka, MX Ha3Hau€HHe, CTPYKTYpa CTajeil mocie OTIycKa, pa3jinymsi B CBOMCTBaX.

16 |[Omxur 1 u 2 ponga. TexHOIOTHYECKUE NTAPAMETPhl ¥ HA3HAYCHHE OCHOBHBIX BHUJIOB OTXKHTA.

17 |OcuoBubie Buabl XTO. CymHOCTh, TEXHOJOTHUYECKHUE MTApAMETPhl, HA3HAUCHUE

18 [Cnenmanbnble cranu. OCOOEHHOCTH CTPOEHUs], CBOMCTBA, 00JaCTh NPUMEHEHHUS.

19 [Knaccudukanus u MapKHpOBKa KOHCTPYKIIMOHHBIX MaTEpPHAJIOB.

9. ®oH OLEHOYHBIX CPEICTB /JIsl MPOBEAEHUS NMPOMEKYTOUYHON aTTecTaluu
00y4arIMXCcs M0 JUCUMUILTIMHE

9.1. ITacopT (poHIA OLIEHOYHBIX CPEICTB

Koa koHTpOJIHpY-

Ne | KonTpoJsmpyemsbie pa3aeibl . PO-THPY HaumenoBanue

e€MOil KOMIIeTeH-

n/n (TeMbI) THCHUILIHHBI OLICHOYHOI'0 CpPeACTBA

M (WIK ee YacTH)

1 | Kpucraninueckoe CTpoeHHe
TBepAbIX Tel. JledexTrl kpu- OIlK-1,2 TectupoBanue
CTaJUIMYECKOTO CTPOCHHS.

2 3MeHeHne CBOMCTB METAJIOB IIpakTueckoe 3aHsTUe,
U cIu1aBoB 0e3 (pa3oBBIX Mpe- odopMIICHHE pe3yIbTa-
BpaILlCHU N OIlK-2, 1 T0B, (O

, popMynHrpoBKa BbI-
BOJIOB, TECTUPOBAHHUE

3 | TepmoaMHAMUYECKHUE OCHOBBI OITK-1.2 TecTtupoBanue, UHIUBH-
(pa3oBBIX IpeBpalICHAH - JlyalbHOE 3aJaHue.

4 | dIuarpamma cocrosiHus «Kene- OITK-2. 1 Jlaboparopnble pabOThI,
30-yrjiepoa» ’ odopmMIIeHHE pe3yabTa-
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TOB, (POPMYIIMPOBKA BbI-
BOJIOB, TECTUPOBAHHUE

5 | Tepmudeckas o6paboTka cruia- JlaGopartopHbie pabOTHI,

BOB. oopmieHme pe3ybTa-
OIK-2, 1 bop pesy

TOB, (POPMYJINPOBKA BbI-

BOJOB, TCCTUPOBAHHUC.

6 CrequajibHbBIE CIJIABEI. OIlIK-2, 1 TectupoBanue.

9.2. TunoBbIe KOHTPOJIbHbIE 32JaHUA UJIM HHbIE MATEPHAJIbI, HEO0X0IMMbIe
JJIS OLEHKH 3HAHWI, YMEHUIl, HABBIKOB U (MJIM) ONBITA JAeSITeJIbHOCTH, Xa-
PAKTEePU3YIIMX ITanbl (JOPMUPOBAHUS KOMIIETEHIMH B IPoLecce 0CBOCHMS
o0pa3oBaTeIbHOM NMPOTrPaMMbI
9.2.1. KomMmuJieKT 3a1anuii K JlaGopaTopHoii padore Nel: « AHAIM3 KPUCTAILIH-
YECKOT0 CTPOCHUS U Je(HEKThI KPUCTAIIIOB»

Boemmonnute 10 3amanuit HTOroBoro Tecra.
Bapmuanr 1 (1 emie 10 BapuaHTOB TECTOB)

1. Koopaunanuonnoe yucio pemetku ['TIY pasho ...

1. 6
2. 8
3. 10
4. 12

2.ba3uc KpUCTAIITNYSCKON PEIIETKH XapaKTEePU3yerT ...
1. gucno OGnuxalIIMX coceeit atToma
2. YHCII0 aTOMOB Ha AJIEMEHTApHYIO STUEHKY
3. paccTOSHHE MEX]ly aTOMaMH B dJIEMEHTAPHOU sTuehKe
4. oTHOIIEHHE 00beMa aTOMOB K 00bEMY STUEHKH

3.Bwi6epute cooTBercTByIomMe Xapaktepuctuku a1t OLIK pemerku
l.a=b=c; a=pf=7y=905 K=12;xk=0,74

2. a=b=c; a#Pp=7=905; K=8;k=0,68
3.a=b#c; a=P#y; '=12;x=0,74
4 a=b+#c;, a=f#y; K=8;xk=0,68

4. Vxaxutre 0003HAUYCHHE TJIOCKOCTH, 3alITPUXOBAHHOW Ha pUC. B MHJCKCAX
Muuepa .
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1. (1 00)
2. (001)
3. (010)
4. (110)

5. CBs3p MEXKIy aTOMaMu B MeTajsiax 00yCIIOBJI€HA B3aMMOJCHCTBHEM MEXK-

ay ...

1.pa3HOMMEHHO 3apsDKCHHBIMH HOHAMM

2. TIOJIOKUTEIBHO 3aPSHKCHHBIMU HOHAMH M 3JICKTPOHHBIM T'a30M
3. IUIOIAMHA

4. MepeKphIBAIOIIUMHUCS dJICKTPOHHBIMH 00JIaKaMuU

6. leexTol, TepMOAMHAMUYECKH BBITOIHBIC JUIS KpUCTaJLIa:
1. nmakyHbI

2. BaKaHCUH

3. IUCIJIOKAlUU

4. rpaHuUlIbl

7. Ykaxure (popmyily, ONUCHIBAOILYIO TEPBBI 3aKOH DuKa:
1. h=2Dt

2. h=—

3. I=-Dxaoc/ox

4. 1=-Dxac/ot

8. KpaeBoii qucnokariueit Ha3biBaeTcst 00J1acTh ...

1. uckaxxeHui KpucTaia BOKPYT Kpasi TpaHUIIbI 3epHa

2. MCKa)KEHHUS KpUCTAJIa BOKPYT Kpasi IKCTPATIOCKOCTH

3. pacTshKeHHs B KpUCTailie, 00yCIOBICHHYIO HATUYHEM DKCTPATIOCKOCTH
4. cxxatus B KpUCTAIIE, 00YCIOBICHHYIO HATMYUEM SKCTPAIITIOCKOCTH

9. O6bemHBIC Te(PEKTHI KPUCTALITMIECKOTO CTPOCHUS:
1. aucnokanuu, HEMOYKH MEXYy3€IbHBIX aTOMOB

2. BaKaHCHUHU, MEXKY3€JIbHbIE aTOMbI, IPUMECHBIE aTOMBI
3. OpPBI, TPEIIUHBI, OJIOKU

4. rpaHuIIbl 3epeH, TpaHuLbl (a3, TPaHULIbl OJIOKOB

13



10. bonbiias pa3Huiia MEXy TEOPETUUECKON M PEaIbHOM MPOYHOCTHIO KPHU-
CTAJUIOB OOBSACHSAETCS HAJIMYMEM B KpUCTAJLIaX. ..

1. rpanun 3epeH

2. IUCJIOKaIuN

3. BaKkaHCHUM

4. IpUMECHBIX aTOMOB

9.2.2. KoMmieKT 3aJaHHiil K MPAKTUYECKOMY 3aHSITHIO.

Tema: «MexaHuueckre CBOMCTBA KOHCTPYKIIMOHHBIX MarepuanoB. Onpene-
JICHUE MEXaHUYECKUX XapaKTEPUCTUK MMPOUYHOCTH U TUIACTUYHOCTH.)

A) ObopmMuTh OTYET MO TeME PabOTHI.
b) BeinmonHuTh 3a1aHUs K MPAKTUYECKON padoTe.

1.3apucoBaTh JAaHHYIO BapHMAaHTOM KPHUBYIO PACTSIKEHUS B KOOPAMHATAX «YCHIIUE
F - yamunenune Al » 1 BBIIOIHHUTE CIEIYIOIIEE:

2. Hp606p330BaTB B quarpaMmy € OTHOCHUTCIIbHBIMH KOOpJAHMHATaAMMU «HAIIPSAKCHUC
O - OTHOCHUTCIIbHAsA I[e(l)OpMaI_[I/I}I EM,

3. mo mpeoOpa3z0BaHHOM AUarpaMMe ONpPEeeNIUTh CIeyIOIINe MEXaHUYECKUe CBOM-
crBa: E - moayns ynpyroctu, o, wim 0, - Ipeaen TeKy4ecTH, Oy - MPEAEI IPOYHO-

CTH, 5 - OTHOCHUTCIIbHOC YJIMHCHUC, a -CTATUYCCKYIO BA3KOCTD, D-MOZ[y.TIB III1aCTUHYHO-
CTH.

BapuanTt 1 (1 emie 9 BapuaHTOB JuarpaMm pacTsKEHUs)

BpaHT 1 (cmas A3)

12

Farpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirmHeine wm
B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 erie 10 BapuaHTOB TECTOB)
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1. Ykaxure BIMsHHE NPUMECEN HAa MEXAHUYECKHUE CBOMCTBA KPUCTAJLJIA IIPH ILIa-
CTUYECKOU nedopmanuu:

1. cHWXarT HNCXOAHYIO ITPOYHOCTD U IMMOBBIMIAIOT INNIACTHYHOCTD

2. YBCIMYNBAIOT HCXOOHYIO IIPOYHOCTD U CHHIKAIOT INIACTUYHOCTD

3. IMPOYHOCTD U INIACTUIHOCTD HC N3MCHACTCA
4. MOBBIIIAIOT IMPOYHOCTH U INNIACTHYHOCTD

2. IIpenenoM BBIHOCIMBOCTH HA3BIBAIOT. . .
1.HanpspKeHue, Mpyu KOTOPOM MaTepHall BBIAEPKUBAET 3aJaHHOE YUCIIO LUK-
JIOB HAarpy>KECHHs
2. HaIpsHKEHHE, NPHU KOTOPOM MaTepual BBLACPKUBACT HEOTPAHUYEHHOE
YUCJIO [IUKIIOB HATrPYyKEHUS
3. HampspKeHHE, IO TOCTHKEHHE KOTOPOTO MPOUCXOINUT pa3pyLICHUE

4, HAIIPpAKCHUC, IIPH KOTOPOM MAaTCpHall BBIACPKUBACT MUHUMAJIbBHOC YN CIIO
IMHUKJIOB HAI'PYKCHUA

3HpI/I HCIIBITAHWHU Ha PACTAKCHUC O6p&3€1_[ Harpy3ujn a0 HAIIPSAXKCHHUA Oy,

MoCJie  Yero Harpy3Ky CHsUIM. BelnumHa OTHOCHTEIILHOTO YAJUHEHHs oOpasiia
(puc.) coCTaBIIsIET:

1. 20% 2. 8% 3.4% 4. 2%

I/ ' /I
. /
i /
| /
//} [ /
bbb / -—
2 4 8 20 &E(7)
4. TBepaocTh 1O BpﬁHenmo YCIIOBHO 0003HAYaETCH:
1. HRC 2. HRB 3.HB 4. HV

5. BribepuTe nmpaBWIbHYIO MOCIEAOBATEIIBHOCTD M0 BO3PACTAHUIO BEJIUYHNH:
1. o; o1; OIN
2.07; O, OB
3. onm; OT; OB
4. onm; O, Or

9.2.3. KommiekT 3a1anmii Kk aGopaTopHoii pagore Ne2: «AHaIN3 Auarpamm
COCTOSIHUS JBYXKOMIIOHEHTHBIX CUCTEM »
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A) BBINIOJIHUTG HHIMBUIYAIBbHOE 3a/IaHHE.

3apucoBarb, coOmtofas mMaciTad, JaHHYIO BapUaHTOM JUarpammy COCTOSI-
HUS Y BBIIOJIHUTH CJIEAYIOLIEE:

a) yCTaHOBUTb THI JAaHHOW JUarpammbl;

0) ompenenuTh CTPYKTYpHBIN U (a30BbIil cOCTaB Bcex o0nacTell U OTPa3UTh
€ro COOTBETCTBYIOLIMMHU OYKBEHHBIMH 0003HAUEHUSIMU Ha TUAarpaMMe;

B) ONpPEACIUTH IOJIOKEHUE CIUIaBa, JaHHOTO BapUaHTOM, HAa JUarpaMMe Cco-
CTOSIHUS;

T') OTPEACIUTh YNCIIO CTETIEHEeH CBOOOBI CIIJIaBa B €r0 KPUTHUECKHUX TOUYKAX
UB TeMIIepaTypHBIX MHTEPBAIAX MEXKIY KPUTHUECKMMH TOYKaMHU O TpaBwuity (a3
['n00ca 1 MOCTPOUTH KPUBYIO OXJIAXKICHHS 3TOTO CIJIaBa B KOOpAMHATAX TEMIIepa-
Typa-BpeMs;

1) ONPEETUTh JUIsl 3aIaHHOM BapUaHTOM TEMIIEpaTyphl CIUIaBa cocTaB (a3 u
BECOBOE COOTHOILIEHUE (a3;

€) OXapaKTepU30BaTh CTPYKTYpPY 3a/laHHOrO CIUIaBa IPU KOMHATHOHN TeMmIle-

parype.
Bapmuanrt 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)

)

tC

2400

e N\ 2150
2000 \ \ //7

!
1800 \\¥/ il
1600 + '
1400 I : % :\
T g 10l 20 l 30 40 L50
Ru N TiRu

b) BeinmonHuts 5 3a1aHuii KTOrOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.Vkaxure ¢asbl, Haxoadmuecs B paBHoBecur Ha iuauu JE nuarpammsl co-
CTOSIHUA

1 1.B + KUAKOCTH
o - 2. A+KHUIKOCTE
3.A+ B + xxuakoctn
4 A+B
P Q
i
A B
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2.YKaxuTe KPUBYIO OXJIAXKICHUSI, COOTBETCTBYIOIIYIO CIIaBy |

C
A B T
1.1 2.2 3.3 4.4

3.dopmya, onpeensatonias KOJUIeCTBO TBep 1ok a3kl B ToUke «by cruiapa I
UMEET BU] ......

T .

G o 1. A= 100%

“'\\ Lt bc
A ‘\/ 2. A=2C 100%

ac

E. 1 Q bC
:ﬂ 3. A= x100%

A ! B ab

4. A= 100%
bc

4. Yxaxute cTpykTypy cruasa || mpu koMHaTHOM Temmneparype

l.a+p

cl I 2.B+A

E

“‘“‘-\ . 1 3. B +sBrektuka (A + B)
a—- c\/ 4. B + aBTekTuka (o +)
E Y Q
| 4

A ! B

5.VKaXuTe 4HUCIIO CTEIIEHENH CBOOOIBI B TOUKE «ay CcIuiaBa |

1. Homn
K F 2. OmHa

. AT 3. Ie
M\/ 17

B1




4. Tpu

9.2.4. KommuiekT 3a1aHuii K jadopaTopHoii padote Ne3

Tema: « MUKPOCKOTTMYECKHI aHAIN3 METAILIOB U CIU1aBOB. CTPyKTypa

YIIIEPOAUCTOMN CTaIl B PABHOBECHOM COCTOSTHUM
A) OpopmuTh OTUET 1O TEME J1TabopaTOPHOI PaOOTHI.

b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

1. BbluepTuTh IUAarpamMMmy COCTOSIHHS KEJI€30-yIiepo] Ha pa3BEPHYTOM JIHCTE
Oymaru. [TocTpouTs TepMHUECKUE KpUBbIE OXaaxkaeHus 11 ctanei ¢ 0,3 %C;
0,8%C u 1%C c ykazanuem (pa3oBbIX NPEBpPALICHUN U KOHEYHOU CTPYKTYPHI.

2. IlpoBect MHKpOCKOMHMYECKHI aHamu3 00pa3moB (5 mrt.). OnpeneauTb MUK-
POCTPYKTYpBI U 3apUCOBATh YCIOBHO CTPYKTYPY JIO3BTEKTOMHBIX CIUIABOB C
pPa3IMYHBIM KOJIMYECTBOM yriaepoja (3 IT.), S3BTEKTOUIHOIO U 3a3BTEKTOU/I-
HOTO CILIaBOB.

3. OmpenenuTh KOJWYECTBO YIiepoaa B 00paslax J03BTEKTOUJHOW CTalH
(TOCT 1050-74).

4. YcTaHOBUTH B3aUMOCBSI3b MEXIy YIJIEPOJOM M CBOWCTBAMHU CIUIABOB, IIO-
CTPOUTH I'paUKy MO TaHHBIM Ta0u. 1 (CripaBOYHBIC MAaTEPHAIIbI).

B) BemonnauTh 5 3agaHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 ewe 12 BapuaHTOB TECTOB)

1. Yro Takoe pepput?
1) Xumuueckoe coeAMHEHUE
2) Mexanuyeckas CMeCh
3) TBepablil pacTBOp yriaepoa B a-Kee3e
4) TBepbIif pacTBOP yIJIEpoJia B y-Keye3e

2. Kakyto cTpykTypy uMeeT cruiaB ¢ coaepkanurem 0,45 %C?
1) Ilepnut
2) ®eppurt + nepiaut
3) ®eppuT + LIEMEHTUT BTOPUYHBIN
4) @epput + IEMEHTUT TPETUUHBIN
5) ®eppurt

3. Ilpu xakoil TemrnepaType MpoucxoauT oOpa3oBaHue nepaura B cruase 0,50

%C?
1) JIunus PSK
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2) Jluans GSK
3) Jlunus SE
4) Jluaus PG
5) Jlunusa PQ

4. Kak BBITVISLAUT 10T MUKPOCKOIIOM (hepprT?

1) B Buze cBeTIbIX 3€peH

2) B Buze TeMHBIX 3epeH

3) B Bujie CBETIION CETKU IO TPaHUIAM 3€pEH

4) B BUzi€ CBETIIBIX UIIT

5) B Bue CBETIIBIX MEIKHUX YACTHII 10 TPAHUIIAM 3€pEH

5. Kaxkoi1 u3 criaBoB OyZ€T UMETH BBILIE IIACTUYHOCTH?

1) Crunas 0,2 %C
2) Cnnas 0,45 %C
3) Crnas 0,8 %C
4) Crnas 0,6 %C
5) Cmnas 0,01 %C

9.2.5. KommiekT 3aianuii Kk jgadopatopHoii padore Ned «Crpykrypa,

CBOWCTBA U IPUMEHEHHE YyT'YHOB)

B~ w

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOH PabOTHI.
b) BeimosnauThk 3a1anus k 1abopatopHoit pabore.

MeractabunbHas U cTabuiibHas (OTAEIBHO) JUArpaMMbl C YKa3aHUEM Ha HUX
CTPYKTYPHBIX COCTABIISIFOLIUX.

N3yuuth noa Mukpockonom npu yBeanueHuu x500 nMeromuiicss Habop MUK-
pouuudoB.

3aprcoBaTh CXEMaTUYHO MUKPOCTPYKTYPY.

JlaTh XapakTEpUCTHKY YyryHa IO CIEAYIOIIEH cXeMme: Kjacc 4YyryHa, MOJ-
kJacc, opma rpadura (st CepbIX YyTYHOB) UITM TIPOLICHT yrieposa (1ist Oe-
JIBIX), CIOCO0 MOY4YEHHUs], XapaKTePUCTUKA METAJUINYECKON OCHOBBI.
[TocTpouth rpapmku KpUBBIX OXJIQXKAEHHUS IBYX CILIABOB (TI0 3a/aHUIO Mpe-
NoJaBaTeisi) ¢ ONMKUCAHUEM MPOIECCOB, MPOUCXOASIINX B KaXJI0M KpuUTHYe-
CKOM TOUYKE U MEXK]y HUMHU.

B) Beinmonauuts 5 3aaHuii KTOrOBOTO TECTA.

Bapuant 1 (u enie 11 BapuaHTOB TECTOB)

1. Kakoil 4yryH u3o0pakeH Ha pUCYHKe?
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1) cepslii ¢ MenKoMIaCTUHYA-
Toi hopmoit rpaduta

2) cepblil ¢ KPYMHOILJIACTUH-
gaToil hopmoii rpaduta

3) BBICOKOIIPOYHBIM Ha dep-
PUTHOU OCHOBE

4) BBICOKOIIPOYHBIN Ha Mep-

JINTHON OCHOBE

TS AR

2. Kakas cTpykTypa OyaeT y KOBKOTO 4yryHa, €ClId Mocje TpaduTu3aiuu B
METaIMUecKoi ocHoBe ocTajioch 0,8%C?
H®+T
2)O+I1+T
HMO+T
4H I+ JT+IT 1

3. Kakyto cTpyKkTypy UMEET JOIBTEKTUUECKUN OCNIbIA YYTYH MPU TeMIIepaTy-
pe 450°C?
1) mepnut + HEMEHTUT BTOPUYHBIN + 1eAe0ypUT
2) nepaurt + JieneOypuT
3) nepnut + LEMEHTUT MEPBUYHBIN + JIe1e0ypuT
4) ayCTEHUT + UEMEHTUT BTOPUYHBIN + Je1e0yput

4. Kakoe nipeBpartteHue nporekaet Ha tuaun CD?
1) KUIKOCTH — IIEMEHTUT IEPBUYHBIN
2) )KUJKOCTh — IIEMEHTUT BTOPUYHBIN
3) KUJKOCTh — AyCTCHUT
4) )KUIKOCTh — JIeneOypuT

5. CxonbKO yriepoaa COAEPKHUT MEePIUT B (PepPUTO-TIEPIUTHOM KOBKOM Uy-

ryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

9.2.6. KommuiekT 3a1anuii k 1abopaTopHoii padore Ne5
Tema: «3aKkajika yriaepoaUCThIX CTaJIeH»
A) OdbopmuTts oTueT MO TeMe JabopaTOPHOU padOTHI.
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b) BemmonauTs 3a1anus k 1abopaTopHOit paboTe.

1. Ompenenuts TBEpAOCTH 00PA3IOB 0 3aKaIKK Ha rprbope PoxBena mo mka-
ae B.

2. OmnpenenuTtb TEMIIEPaTypy 3aKaJKH MOJTYYEHHBIX 00pa3I0B B COOTBETCTBUH C
COJZIepKaHUEM YTIIEpOJa, U BpeMs BBIICPKKHU B IE€YH B 3aBHCUMOCTH OT pas-
MEpOB 00pa3IIOB.

3. llpoBecTH TEXHOJOTWYECKHH MPOILECC 3aKalKh OOpaslloB B COOTBETCTBYIO-
HIMX 3aKaJIOYHBIX Cpeax.

4. 3ameputb TBEpAOCTHh 00pa30B Ha npudope Poksemna no mkaine C nociue 3a-
KaJIKU U TI0 TTOJTy4YE€HHBIM JJaHHBIM MTOCTPOUTH 3aBUCUMOCTH TOCJIE 3aKaIKH:

HRC=f(C%), HRC=f(V,,,). Yepe3 aHanu3 mosryueHHBIX 3aBUCUMOCTEH

c(hOpMYIUPOBATH BHIBOIBI.

5. HM3yuutb, CXeMaTHUECKH 3apUCOBATh U OMHUCATh MUKPOCTPYKTYPY KOMILIEKTA
3aKaJIeHHBIX 00pa3loB MpH yBennyeHuu x500.

6. TIlo 3amanuio mpemnojaBaTelis W300pa3uTh Ha JUarpaMmax M30TEPMHUYECKOTO
MpEBpaIllCHUs] ayCTEHUTA pa3jInyHble BUJIbI 3aKajiku (u3MeHsisi T HarpeBa u
CKOpoCTH oxJyaxaeHus). Omucath (a3oBble NpPEeBpaIleHUsST U KOHEUHYIO
CTPYKTYpPY CTaJICH.

B) BemonnuThk 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 11 BapuaHTOB TECTOB)

1. KaKOﬁ N3 CIIJIaBOB ITIOCJIC 3aKaJIKHN 6y,Z[€T HNMCTH BBIIIC TBep,ZIOCTI)?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa nokas3aHa Ha pUCyHKe?

- - 1) MapTeHCUT METKOUT0IbYaThIN

'I 5 ' 2) MapTeHCUT KpYNHOUTOJIbYaThIN
— 3) MapTeHcuT + TPOOCTUT
4) MapTeHCUT + HUEMEHTHUT

3. KakoB MexaHU3M MapTEHCUTHOTO MpeBpaIieHus ?

1) duddy3nonnsrit
2) beznuddy3nonnsrit

4. Kakas ctpykrypa chopMupyeTcs y cTanu Y8 MpHU yKa3aHHOW CKOPOCTH
OXJIAXKACHUS ?
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fc 1) TpoocTut

i
2) MaprteHcur
3) Maprencut + dhepput
j\\ 4) MapTeHCHT + IIEMEHTUT BTOPHY-
‘x

HBIN

)

5. CKOJIBKO yIJIepojia COACPKUT MApPTEHCUT cTainu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

10. O0pa3oBaTe/ibHbIE€ TEXHOJOTMUA U METOAMYECKHE YKA3AHUS 10 O0CBOEHUIO
TUCHMILTAHBI (Y4e0HOT0 Kypca)

ITpu usyuenun kypca «MaTepuanoBeneHIe» HUCHOJIB3YIOTCS ClIeayromue oopas3o-
BaTEJIbHbIE TEXHOJIOTHU:

- TEXHOJIOTMH TPAAUIIMOHHOTO 00y4YeHus: B (hopMe JIEKLH, Ja00paTOPHBIX, MPAK-
TUYECKUX PA0OT U CAMOCTOSITENHHOU PadOThI CTYJEHTOB;

- TEXHOJIOTUSI OAJIIbHO-PEUTUHIOBOM CUCTEMBI OLICHKH YCIIEBAEMOCTH CTYJEHTOB,
BKJIIOYAsi TECTUPOBAHUA KakK (hOpMYy KOHTPOJISi 3HAHUM CTYIEHTOB.
-UH()OPMAIIMOHHBIE TEXHOJOTMH (BU3yaJbHbIE JIEKIMU C HCIOIb30BAaHUEM Ipe-
3€HTallMOHHOT'O METOJ1a O0yUYeHus);

- TEXHOJIOTHsSI Pa3BUTUSI KPUTHUECKOTO MBIIUIEHUS B opMe JieKuuii-oecell, ceMu-
HapOB-JIUCIIYTOB C MCIOJB30BAHUEM METOAOB «MO3TOBOM IITypM» M «PEIIECHUE
CUTYallMOHHBIX 3a/1a49»

MeTronnueckrue peKOMEHJAlMU CTYAEHTY U IPENOJaBaTeNlt0 U3JI0KEHBl B METO-
JTUYECKUX YKa3aHUSX K Ja0OpaTOPHBIM padoTam:

1.JlaGopaTopHblii MNpPaKTUKyM K BBIIOJIHEHUIO JIa0OpaTOPHBIX U Yy4eOHO-
UCCIIEI0BATENbCKUX paboT mo Kypcy «MarepuanoBeaeHuey s OakanaBpoOB
TexHuueckux crnenuanbHoctei./ I'.B. KnesnoB [u ap.]- Toawssartu: TI'Y, 2014.-
107 c.;

2. MerannoBeneHue YriepoAUCThIX CIJIABOB: JIaOOpPaTOPHBIA MPaKTHUKyM /
M.A.Bui6oiimuk [u ap.]. — Tomestra: TT'Y,2005.- 78c.
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11. YueOHo-MeToanuyeckoe U HHPOPMALMOHHOE o0ecmeyeHHe TUCHM-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

Ne n/m

bubéanorpadgmyeckoe onucanmne

Tun (yueOHUK, yuedHoe
nocoodue, yuedHo-
MeTOTHYECKOe IMocooue,
NMPAKTHKYM M AP.)

KoauuecTBo B
onoJImoTEKE

/Imutpenko B.I1. MarepuanoBenenue B
MAIIMHOCTPOEHUHU [ DJIEKTPOHHBIN pecypc]|
: yue6. mocob6ue / B. I1. JImutpenko, H. b.
ManyitnoBa. - Mocka: THOPA-M, 2016.
- 432 c.: un. - (Beiciee oobpazoBanue. ba-
kanaBpuar). - ISBN 978-5-16-010712-7.

VYuebHoe rmocodoue

ObC "ZNANIUM

COoM"

Connues FO.I1. CriennanbHble MaTEpUAIbI
B MAaIlTMHOCTPOCHUH [DJIEKTPOHHBIN pe-
cypc]: yueonuk / YO. I1. Conuues, E. U.
[Ipsxun, B. 0. [Inpaiinen ; nox pexn. O.
[1. ConHIieBa. - 2-¢ u31., CTEPEOTHII. -
Cankrt-lletepOypr: XUMU3 AT, 2014. -
640 c.: mi. - ISBN 978-5-93808-237-6.

YVueOHuuk

OBC
"IPRbooks"

MatepuanoBeieHre [ DIeKTpOHHBIN pe-
cypc]: ¢ha3oBbie qUarpaMMbl ABYXKOMIIO-
HEHTHBIX cCUCTeM: yuel. mocobue / A.B.
[To3auskoB [u 1p.]. - MockBa: MUCuC,
2016. - 98 c. - ISBN 978-5-87623-966-2.

YueOHOE 110CcO0uE.

OBbC "Jlanp"

COI'JTACOBAHO

JupexTop Hay4dHOU OMOIMOTEKN

«

A.M. AcaeBa

(noonucw)

» 20 T

MII

(H.0. Pamunus)

11.2. [JdonoJiHMTebHAs1 JUTEepaTypa W y4yeOHbIe MaTepuaabl (ayguo-, BH-
aeonocoous u ap.)

- ¢pona Hay4Hoil Oubamorexku TI'Y:

Tun (yueOHHMK, yueOHOE
nocooue, yueoHo-

KoanuectBo B

Ne n/m Bbubsamnorpaduueckoe onucanue MeToAHu4YecKoe mocodue,
OouduoTEKE
NMPaKTHKYM, ayAN0-, BU-
Jeonocoous u ap.)
1 [Fapudynnun ®. A. MatepuanoBeneHue u VYyebHo- 9BC
TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTtepua- |MeTtoauyeckoe noco-| "IPRbooks"
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Tun (yueOHHMK, yueOHOE
nocooue, yuedHoO-

KoauyecTBo B

Ne n/m bubdanorpaduyeckoe onucanue MeToAHu4YecKoe mocodue, GHGIIHOTeKe
NPAKTUKYM, ayAu0-, BH-
Jieonocoous u ap.)

OB [ DEeKTpOHHBIN pecypc]: yuaed.-MeTo . oue
nocobue / ®. A. 'apudymmun, P. 111, Aro-
rmoB, B. B. XKunakos. - Kazans: KHUTY,
2013. - 246 c.: un. - ISBN 978-5-7882-
1441-2.

2 [MarepuanoBeneHne U TEXHOJIOTUU KOH- Y4eOHoe nmocodue
CTPYKIIMOHHBIX MaTepua- e
OB [ DeKTpOHHBIHN pecypc]: yued. moco- "ZNANIUM
oue / O. A. Macanckwii [u ap.]. - KpacHo- COM" '
apck: Cub. gpenep. yH-1, 2015. - 268 c.: u.
- ISBN 978-5-7638-3322-5.

3 |Deruco I'. II. MarepuanoBeneHue Hu
TEXHOJIOTUS MaTepuajoB [DIEKTPOHHBIN SEC
pecypc] : yuebnuk / I'. I1. detncos, . A. YueOnuK "7 NANIUM
["apudymmmn.- Mocka: HHDPA-M, COM" '

2014.- 397 c.: un.- (Boiciiee oOpazoBanue.
bakanaspuar). - ISBN 978-5-16-006899-2.

11.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM
cetu ""UnTepuer"

e «BecTHUK MAarauToOropCckoro roCcyaapCTBEHHOI0O TEXHUYCCKOTO YHHUBCPCUTCTA UM.

I'.1. Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapcTBEHHOTO TEXHHYECKOro yHuBepcuteTa. Cepus:
TeXHUUYECKHe HayKu», http://science.samgtu.ru/node/31

o «JIuthé M MeTammyprus» http://lim.bntu.by
e «TexHonorug Merawiosy http://www.nait.ru

e «IlepcriekTuBHBIE MaTepuaab» hitp://www.j-pm.ru
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11.4. IlepeyeHb NPOrpaMMHOIO oOecneYeHust

HaunmenoBanue I10 KoanuecTBo PexBu3uThI 10r0BOpa (1aTa,
n/n JUIEeH3HH HOMeEp, CPOK J1eiCTBHUA)
Windows XP 45 Ne 42256802, 2.06.2007
Windows 7 18 Ne 619935341, 2013
Microsoft Office 13 60 Ne 61935138 ot 28.05.2012

(6eccpouno)

11.5. Onucanne MarepuaIbLHO-TEXHHMYECKOl 0a3bl, HEOOXOAMMOM JIs OCYy-
IIEeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIeCCa MO JUCHHUILIMHE (MOTYJIIO)

n/n

HaumenoBanue 060py-
JOBAHHBIX y4eOHbBIX
Ka0MHeTOB, J1adopaTo-
puii, MacTepcKux u ap.
00BHeKTOB /IJIsl MPoOBeIe-
HUS IPAKTHYECKAX H
J1a00pPATOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO 000-
pyAoBaHHs

r-322
VYueOHast ayquTopus Ajs

TIPOBEACHUS 3aHATHH
JIEKITHOHHOTO THIIA.
VYueOHass aymutopus mis
TIPOBEACHUS 3aHATHH
CEMHHAPCKOT0 THIIA.

VYuebnast ayauropus A
KypCOBOTO HPOEKTHPOBa-
HUS (BBIIOJIHEHUS KypCo-
BBIX paboT). YueOHas
ayIuToOpUs A IpoOBeJie-
HUsI TPYNIOBBIX M HH/HU-
BHUIYaNbHBIX KOHCYJIbTa-
nuil. YueOHas ayauTopus
JUISL TIPOBEJICHUS 3aHATHH
TEKyIIEro KOHTPOJST U
NIPOMEXYTOYHOH  aTTe-
CTAINH.

Cron  y4yeHHUYECKUH
TPEXMECTHBI  (MOHOOJIOK)
CTOJ  NpernoJaBaTeIbCKHI,
CTyd  NpernoJIaBaTeIbCKH,
JIOCKa aynuTopHas (Melo-
Basg), Kadenpa HamoJIbHas,
9KpaH HaBEeCHOH, CTauuo-
HapHBI TPOEKTOp, IpoLec-
COp, MBI KOMIBIOTEpHAs
NPOCTPAHCTBEHHAsl,  IYJbT
JUIs TIPOEKTOpa

Jlabopatopuss "MexaHu-
YecKHe HCIBITAaHUs Mate-
puanos"I'-105

Cron  y4eHUYECKUH
JIBYXMECTHBIN , CTyJ y4eHH-
YeCKUil , CTOJ TMpernojaaBa-
TEJIbCKUHM, CTyJl MpernojaaBa-
TENbCKUH, 10CKa ayIUTOpHAas
(MenoBast), KOMIBIOTEp, pa-
KOBWHA, YHHBEpCallbHas Ma-
muHa 1231Y-10, yHuBep-
caibHas MamuHa 1253VY-2-2,
rkad.

r-111
Jla6opartopust "Tepmoo6-
paboTka MaTepuasoB"

Cron  y4yeHHUYECKHUH
JBYXMECTHBII , CTOJ IPEMNo-
JlaBaTeIbCKUN , CTyJ IMpemno-
JlaBaTelIbCKUM, JOCKa ayJu-
TOpHast (MeyloBas), TIedb,
TBEpIOMED, TepMornapa,
CTaHOK I1OJIMPOBAJIbHBII

KoMneloTepHslii  Kiacc.

Cronn  y4eHWYECKH,

=
. g
N = g =
dakTU4eckuii aapec £ =3
y4eOHbIX KAOMHETOB, = § 2
JaGoparTopwuii, MacTep- g = g
=
CKHX M JPp. E § §
=
445020, r. TonpsaTTH, 204 160
yi. benopycckas, 14,
445020, r. TonpsaTTH, 32 12
yn. benopycckas, 14,
445020, r. TonpsaTTH, 21 10
yi. Benopycckas, 14,
445020, Camapckas 061., | 84,8 16
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HaunmenoBanue 060py-
JAOBAHHBIX Y4eOHBIX
Ka0UHeTOB, J1adopaTo-

dakTU4ecKnii aapec

MOCaA0YHBIX MECT|

o~

=3

= a

4 )

No . Ilepeyens 0CHOBHOTO 000- Y4eOHBIX KAOMHETOB, = )

pHH, MAaCTEPCKHUX H JIp. . =

n/n PYAOBaHUA Jaboparopuii, Mmacrep- g =

00bEeKTOB /ISl IpOBe/e- ) =

CKHX H JIp. = S

HMS NPAKTUYECKUX U = =

J1a00pATOPHBIX 3aHATHI

Ilomemenune nns camo- | cryn, IIK ¢ BeixomoMm B cethb | . TonbsaTry,

CTOSATENbHOU padoThL
VYuebOHast ayquropus Ajs
MIPOBEACHUS 3aHATHH
CEMHHAPCKOT0 THNA.

VYuebHast ayquropHs A
KypCOBOTO IPOEKTHPOBA-
HUSI (BBITIOJIHEHHS KypCO-
BEIX paboT). YueOHas
ayouTopus A IpoBeje-
HUS TPYINOBBIX U HHJIH-
BHIYalbHBIX KOHCYJIbTa-
nuii. YueOHas ayauTopus
JUIsl IPOBEJICHUSI 3aHATUN
TEKyIEro KOHTPONS U
IIPOMEXKYTOYHOM  arTe-
craruu. ([-401)

HUHTCPHET

V. benopycckas, 14,
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