(enepanbHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICIIIET0 0Opa30BaHUs
«TonpATTMHCKMM TOCYIAPCTBEHHBIN YHUBEPCUTET)

b1.b.10
(wugpp oucyunaunwvl)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

Marepuanosenenue u TKM 1,2

(Hazsanue QUCYUNIUHLL)

10 HAIIPABJICHUIO TOJATOTOBKH (CHEIUATBLHOCTH )
15.03.01 MAIIIMHOCTPOEHUME

(wughp u Haumenosanue HanpaeieHusl, CREYUaILHOCMU)

COBpeMeHHHe TCXHOJIOTHYCCKUC ITPOLUCCChI U3IOTOBJICHHA JeTaneu B MAaIlIMHOCTPOCHHUU

(HaumeHoBaHUe cneyuanuzayuu, npoQuis)
®dopma 00yueHHS: OUHAs

I'ox na6opa: 2019

Pacnpez(eneHI/Ie YaCOB JUCHUIIJIMHBI ITO CEMECTPAM U BUJIaM 3aHATHH (HO y‘Ie6HOMy l'IJ'IaHY)

KoanuectBo 3ET 8
Yacos no PYII 288
Buapl koHTpOJIS B IK3aMeHbI 3ayeTnl Kypcosbie Kypcosbie KonTposbbie
ceMecTpax: NMPOEKTHI pa6oTsI (s 31;?,?:::;, bop-
MbI 00yuYeHHs1)
2,3
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 3 5 8
Jlekuuu 34 | 34 68
JlaGopaTopHbie 34 | 34 68
IpakTnyeckue 18 | 18 36
Kouraktnas pagora 86 | 86 172
Cam. paGora 22 | 94 116
Koutpoan
Hroro 108 | 180 288

ToabsaTTH, 2018




PaGouas mporpamma coctasiena Ha ocHoBanuu @I'OC BO u yuebGHOTO miiana
HanpasaeHnus noarotosku 15.03.01 MAIIIMHOCTPOEHUE

PenensnpoBanne paéodeil nporpaMMbl AU CHUATIIAHBI:

OtcyTcTBYET

VYyebnas (pabouast) mporpamma oo0peHa Ha 3aceqanuu kadeapsl «Hanorex-

HOJIOTUH, MaTepUAIOBECHIE U MEXaHUKa» (MPOTOKOJ 3acenanusi No 2 oT «
19» 09 2018

Penensenr
(OoadcHOCmb, YueHoe 38aHue, cneneHy) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpoxk neiictBust padoveil NporpaMMbl JUCHMILIAHBI 10 « 19 » 09 2022r.

Nudopmanus 06 akryanuzannu padoyeil nporpaMmMbl JMCHHIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Iporokon 3aceqanus kageapet No  oT «__ » 20
[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
[Iporokon 3acenanus kadeapsl No  oT «_ » 20 T
COT'JIACOBAHO

3aBeayroNIn Ka(bez[poﬁ «HaHOTeXHOJIOTHH, MaTEPUATOBEIEHHE U MEXAHUKAY

« _» 20 T. A.C. CenuBaHOB
(noonucs) (H.0. Pamunus)

3aBeayromuii kadeapoi «Crapka, 06paboTKa MATEPHAIOB JIABIECHHUEM U POJICTBEHHBIE MPOLIEC-
CBI»

« » 20 T. B.B. EasiioB

(noonucs) (H.0. @amunusn)




Crpykrypa aucuunjaunbl «Mamepuanosedoenue u TKM»
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AHHOTAIIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.10 MarepuanoBenenue u TKM

(MHIEKC 1 HANMEHOBAHKE JTUCIUILTUHEI (Y4eOHOTO Kypea)

1. Heab 1 321241 M3yYeHHUS JUCHUILIMHBI (Y4eOHOIro Kypca)

HCHB — AaTb IpCACTABJICHHUC O B3aMMOCBA3H MCKAY COCTABOM, CTPOCHHCM U
CBOMCTBaMH MarcpualioB M 3aKOHOMCPHOCTH HX HU3MCHCHHUS II0A BOSI[GIZCTBHGM
BHCIITHUX CbaKTOpOBI TCINIOBBIX, XUMHNYCCKUX, MCXAaHHUYCCKUX, IJICKTPOMAIrHUTHBIX U
pPaaAnOaAKTUBHBIX.

3agaun:

1. Jlate mpeacTaBiacHUE O KPUCTAUIMUYESCKOM CTPOCHUU METAJIOB M CILIABOB,
0 aedekTax KpHCTAUIMYECKOTO CTPOEHHUSA, O (OPMHPOBAHUHU KPHUCTAJITMYECKOTO
CTPOCHHMSI METAJIOB M CIUTABOB IMPY KPUCTAJUTH3AIINH.

2. Jlate mpenctaBieHue O (a30BBIX MPEBPANICHUAX B METaIaX M CILIaBax
MOJT ICHCTBUEM BHEIIHUX (DaKTOPOB.

3. Jlatb mpeAcCTaBICHHME O MEXaHUYCCKMX W (U3NYECKUX CBOWCTBAX
MaTEpHAJIOB U METOJIaX UX OMPEICICHHS.

4. JlaTh TIpeICTaBICHNUE O TEOPETHUCCKUX OCHOBAX M MPAKTUICCKHUX MPUEMax
TEPMUYECKON U XUMUKO-TEPMUUIECKON 00pabOTKKH METAJIOB M CILIABOB.

5. Jlate mpencraBieHHe O KiIacCH(pUKAIMKM W MApPKUPOBKH METAIJIOB U
METAJUINYECKHUX CILIABOB.

6. Jlatb mpeacTtaBieHHEe O KiIacCU(PUKAIMHM, CBOMCTBaXx U  00JacTu
MPUMCHECHHS HEMETAINYCCKUX MaTEPHAJIOB.

2. MecTo qucuuiuinibl (yueOHoro kypca) B crpykrype OIIOII BO

Hannas gucuuiuiiHa (y4eOHbIM Kypc) oTHOCUTCS K broky 1 «JlucuurinHbl
(Momymnm)» (0a3oBas 4acTh).

Jucuuminebl, ydyeOHble KYpChl, HA OCBOEHUHM KOTOpPBIX Oa3upyeTcsl JaHHas
mucuuiuinHa (yuyeOHbI Kypc) — (u3MKa, XUMHS, TEXHOJOTHS KOHCTPYKLIMOHHBIX
MaTepHuaoB.

JucruminHbl, yueOHbIe KYPCHI, JUIsl KOTOPBIX HEOOXOIWMBI 3HAHUS, YMEHUS,
HABBIKHM, MPUOOPETAaEMBbIC B pe3yibTare HU3Y4YEHUs TAHHOW TUCITUTIIIMHBI —OCHOBBI
TEXHOJIOTUM  MAIIMHOCTPOCHHUS,  TEXHOJOTUS  MAIIMHOCTPOCHHUS,  PE3aHUE
MaTepUasioB, TEXHOJOTHUS (DU3UKO-TEXHUYECKOW O0OpabOTKM MarepuasioB, IETajH
MAIITMH ¥ OCHOBBI KOHCTPYUPOBAHUS



3. Ilnanupyemblie pe3yabTaTbl O0y4YeHHMs] 1O JUCHHUILIMHE (Yy4eOHOMY

Kypcy),

COOTHECCHHBIC C

IVIAHUPYEMBIMH  pe3yJIbTATAMHM  OCBOEHMA

o0pa3oBaTe/IbHOI MPOrpPaMMBbI

dopMupyemMbie U
KOHTPOJIHpPYyeMbIe
KOMIIETCeHIIUH

Ilnanupyemble pe3yabTaThl 00y4eHHUs

- CHOCOOHOCTBIO
UCIIOJIb30BaTh OCHOBBI
bunocopCKkux 3HAHUM IS
dbopmMupoBaHus
MHUPOBO33PEHYECKOM
nosuru (OITK-1)

3HaTh: cIOCOOBI PallMOHATIBHOIO MCIIOIb30BaHUS He-
00XOJUMBIX BHUAOB PECYPCOB B MAIIMHOCTPOUTEIBHBIX
MIPOU3BO/ICTBAX, OCHOBHBIE U BCIIOMOTraTeIbHbIE MaTEpHa-
JIBI JJI1 U3TOTOBJICHUS U3AEIHH, CIIOCOObI peanu3alnnn oc-
HOBHBIX TEXHOJOTMYECKUX IPOIECCOB, aHATUTUUYECKUE U
YHUCJIEHHbIE METO/Ibl 00PabOTKH

YMeTh: NPUMEHATH CHOCOOBI PAIMOHAIIBHOTO HC-
MOJIb30BaHUsl HEOOXOAMMBIX BUJIOB PECYPCOB B MAIlIMHO-
CTPOMTENBHBIX IPOM3BOJICTBAX BHIOMPATh OCHOBHBIC H
BCIIOMOTATEJIbHBIE MaTe€pHaibl JJI1 WU3TOTOBJICHUS W3JE-
JUH CIOCOOBI peaau3alid OCHOBHBIX TEXHOJOTHYECKUX
MPOLIECCOB, AHAJIMTUYECKUE U YHUCICHHBIE METOJIbI MPHU
pa3paboTKe MX MaTEMAaTUUYCCKUX MOJICIICH

Brnanets: mpueMamMu parmoHaIbHOTO UCTIOIB30BAHUS
HEOOXOJIUMBIX BUJOB PECYPCOB B MAIIMHOCTPOUTEIBHBIX
MIPOMU3BOJICTBAX, CIIOCOOaAMU BbIOOpAa OCHOBHBIX U BCIIO-
MOTaTeIbHBIX MaTepHaIIbl JIsl U3TOTOBJICHUS U3JEITHI.

- OCO3HAHHEM
CYIITHOCTH ¥ 3HAYCHUS
uHopMaIuu B pPa3BU-
THU COBPEMEHHOTO 00-
mectBa (OITK-2)

3HaTh: METOJBI CTAHJAPTHBIX HMCIBITAHUM IO ONpe-
JICJIEHUI0 (PU3UKO-MEXaHUYECKUX CBOMCTB U TEXHOJIOTH-
YECKUX II0Ka3aTeJed MaTepuaJioB M TOTOBBIX MAllIMHO-
CTPOMTENIbHBIX U3JEIUHN, CTAHAAPTHBIE METOBI UX IPOEK-
TUPOBAHMUs, IPOTPECCUBHBIE METOIBI DKCIUTyaTaluy U3/e-
JIUN.

YMETh:UCIIOIB30BaTh METOABI CTAHAAPTHBIX HCIIbI-
TaHUW MO ONpPEACICHUIO (PU3NKO-MEXaHUYECKUX CBOWCTB
Y TEXHOJIOTMYECKHUX MOKA3aTEJIEN MaTEpUaIoB U TOTOBBIX
MAaIlWHOCTPOUTENBHBIX W3JEIUN, CTAHIAPTHBIE METOJBI
UX TPOEKTUPOBAHUS, MPOTPECCUBHBIE METObI JKCILTya-
Talluu U3ICIIUH.

Brnanmers: MeTomaMM CTaHIAPTHBIX HCOBITAHUW IO
OTIPENICIICHUIO (PUBHKO-MEXaHUYECKUX CBOMCTB M TEXHO-
JIOTMYECKHUX TMOKA3aTeJIed MAaTEPHUAIOB U TOTOBBIX Mallld-
HOCTPOUTEIIbHBIX HM3JICIUN, CTAHAAPTHBIMA METOJAMH HX
IIPOEKTUPOBAHUS, IPOTPECCUBHBIMU METOJAMM SKCILTya-
Talluy U3EIINH.




TemaTuueckoe cogep:kaHue TUCHUNINHBI (Y41€0HOr0 Kypca)
MarepuasoBenenne u TKM-1

Pasjnes1, moayJib

IMoapasnes, Tema

Monyns 1.
Kpucrannuyeckoe crpoeHue
TBepAbIX Ten. Pa3oBbie
IIPEBPALICHUS B
METAJUIMYECKUX CIUIaBaXx.

Kpucrannuyeckoe cTpoeHHe METAIIIMYECKUX MaTEpUAIIOB.
JledekThl KpUCTAUIMYECKOTO CTPOSHUSI METAIIOB. BriusiHue ux Ha
MeXaHW4YecKue U ¢pusznyeckue cBoiicTBa. Kpucranmmzanus YucThix
MeTauoB. Pa3bl B METANIMYECKUX CIIJIaBaX. 3aKOHOMEPHOCTHU
KpucTan3anuu cuaBoB. [IpaBumno ¢as. [luarpammel cocTosiHus
JIByXKOMIIOHEHTHBIX cucTeM. Da30Bble IPEBpaLICHUS B TBEPAOM
cocrostauu. [Inarpamma Fe-C. ®@a3oBbie mpeBpalieHus B CTAIAX U
yyryHax. BimsHue cogeprkaHus yriepoaa Ha CTpyKTypy U CBOKWCTBA
cranieid. CTpyKTypa 1 CBOMCTBA YyTryHOB. MI3MEeHEHUE CTPYKTYPHI U
CBOICTB MaTepuajoB MPH IIACTUYECKON nedopmanuy u Harpese
nedopmMupoBaHHOro Marepuaia. Bo3Bpar u pexkpucramimn3anusi.

Monyns 2.
Mexannueckne CBOMCTBA
MarepuagoB. MexaHU3Mbl
pa3pyLICHHUS.

OcHOBHBIE CIOCOOBI YITPOYHEHHUS MaTepHaioB. MexaHn4ecKue
CBOICTBa MaTepUaJIOB U CIIOCOOBI UX ONpeesieHus. MexaHU3Mbl
pa3pylIeHHs] METAJUTMYECKUX MaTePHAJIOB MPU OJTHOKPATHBIX U
LIUKINYECKOM BHIaX HArpYy>KEHUS: BA3KOE, XPYIKOE, KBA3UXPYIIKOE,
BSA3KO-XPYIIKOE, CMEIIAHHOE U YCTaJIOCTHOE.

MarepuaJjioBenenne u TKM-2

Pasnes1, monyiib

IMoapasnes, rema

Monyns 3.
Tepmuueckast o6paboTka
METAJUIOB ¥ CIUIABOB.

[IpeBpartiieHus B CTaNAX NPU HarPeBE U OXJIAXKICHUH.
Knaccudukanus BugoB repmuyeckoir 00padotku. Omxur 1-ro u 2-
ro poja. 3akajika 0e3 HoIMMOP(HBIX MPEBPALLCHUH U 3aKajIKa ¢
MOTMMOP(HBIM ITpeBpaleHneM (3akanka Ha MapTeHcHT). OTIycK u
crapenue. TMO, XTO.

Monymns 4.
Merannnueckue u
HEMETAJUINYECKIE
MaTepHabl.

KoHCcTpyKIIMOHHBIE cTaIu U cIiaBbl (YITIEpOIUCTHIE U
nerupoBaHHbIe). [[poMblniuieHHbIE UyTyHBI. L[BeTHBIE CIITaBbI.
Krnaccudukanus, MapkupoBka, CTpyKTypa, 001acTh MPUMEHEHUS.
WHcTpyMeHTanbHbIE CTAU U CIUIaBhI (YIIEpOAMCTHIE U
nerupoBanHble). Knaccuduxkaius, MapkupoBka, CTpyKTypa, 00J1acTh
MIPUMEHEHMUS.

Cranu u cruiaBsl ¢ 0COObIMU (PU3UYECKUMHU CBOMCTBAMH.
Knaccudukanus, MapkupoBKa, 00J1aCTh TPUMEHEHHUS.
Hemerannuueckue marepuaisl (I1aCTMacChl, KEpaMHUKa, PE3UHBI U
ap. OcoOeHHOCTH CTPOEHUsI, CBOWCTBA, 00IACTh

npruMeHeHns. KoMnosnnnonHsle MaTepuasbl.

OO0mas Tpy10eMKOCTh JUCHUILIUHBI (Y4eOHOro Kypca) — 8 3ET




4. TEXHOJIOTUYECKAS KAPTA 11O YYEBHOMY KYPCY "MarepuanoBenenue u TKM-1"

HUnentudukarop kypca B moayJe ""Meroaguueckas padora' id=120404
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1 Monyns ek Nel Tex. Beenenue. ATOMHO KPHCTAJUTHYECKOE CTPOCHHE METAIIOB.| T 2 ) Jexumonnas aymuropus | 1 100 furaobecnoaenne,  ares
1 VHIMIMPOBaHNE AaTOMHBIX IUIOCKOCTEH M HATIPABJICHHH. ere
1 Monyis |JlabopaTopHoe — 3aHs- 1Ta63 AHAIN3 KPUCTAITMYECKOrO CTPOCHHS MCTAILIOB U CIUIABOB( o 2 ) Crieranu3upoBaHHas 1 r-114| 15 [Roeka menosas, Cnew.
1 Tue Nel.l 1 maboparopus 1a6. oGopyx.
AHAITH3 KPHCTAJLIMYECKOTO CTPOCHMS METaJLIOB: OIpene-
1 Momyis |[IpakTHdeckoe 3aHsATHE T1p3 ICHHE OCHOBHBIX XapAKTEPHCTHK OJIEMEHTAPHBIX S4CCK| I 5 2 + Ayautopust AT PAKTH-| 25 |ocka erona
1 Nel bpaps, HHAUIMPOBAHNE aTOMHBIX IUIOCKOCTEH M HarpapJie- YECCKUX 3aHATHI
HUI.




CaMoCTOSITEIbHOE

Monynb TTonroroBka k jlabopaTopHbsiM pabotam. M3yueHue cremu-
. nzydenne Marepuanal Cam Aror patop p th & 0
1 IIbHOM JIUTEPATYPBL.
(Nel
[lehekThl KPUCTAITMYECKOTO CTPOCHUS: TOYCUHbIC, JTHHEH- ocka  menoras,  Me-
JTexipst Ne2 Jlex [HbIe, MOBEPXHOCTHBIEC. METAILIOB U HX BIWSHHE Ha (H3nye- J JlekLnoHHas ayuTOpUs 0 |wmaoGecneuenne, 3arem-
CKHEe U MEXaHUYECKHE CBOWMCTRA. rictme
Monyab |JlTaGoparopHoe — 3aHs- AHAJIM3 KPUCTAJUIMYECKOTO CTPOEHHUS METAIJIOB U CIUIABOB Crielanu3upoBaHHas locka  menosas, Cren.
JIa63 11 [-114) 15 [ o o6
1 Tie Nol.2 2 maboparopus 1a0. 0dopyx.
CaMOCTOsITEeIbHOE
Monyib 3ydeHne yueOHBIX MaTepHalioB Ha 00pa30BaTEILHOM
nzydenne Marepuanal Cam N AK 0
1 No2 [opTalie U ClIeHUaIbHOM JINTEPATYphI
Moyib Binsiarie 1eeKTOB KPUCTAJUTHYECKOTO CTPOSHHUS Ha (PU3H- locka  menosas, ~ Me-
AV | Tekmms Ne3 Jlex ned P . P ¢ JI JleKIIOHHAs ayIuTOpHs 100 |unaoGecneuenne, 3aren-
1 YECKHE U MEXaHUYECKHE CBOMCTBA METAJIOB. Henme
MakpoCKONU4YeCKnuii aHanu3 (MakpoaHalln3) CTPYKTYpbI
Monynb |JlabopatopHoe — 3aHs- P (vaxp ) PYKTYD Crienanu3upoBaHHas locka menoBas, Crien.
JIa63 |Merain4ecKkux MartepuanoB. MHUKPOCKOIMYECKHH aHallu3 11 -108| 0 5. o6
1 Trie No2.1 maboparopus 1a6. 0Gopyx.
(MHKpOaHaIn3) CTPYKTYPbl METAJUIMYECKUX MAaTEPHANIOB |
Monynb |[IpakTryeckoe 3aHATHE [locTpoeHNEe aTOMHBIX IIJIOCKOCTEH M HaINpaBICHUH 110 AyauTopus Ui TPaKTH-
Y. P TIp3 P P 11 YAHUTOp A . P 25 |Hocka menosas
1 (Ne2 3a]]aHHBIM HMHJEKcaM Muiuiepa. YECKHUX 3aHATHH
CaMOCTOSITEIIbHOE
Moy IToxroTroBka K MPaKTHYECKOMY 3aHSTHIO, H3ydeHHE CIICIH-
u3zydenne Marepuanal Cam . 0
1 JBbHOM JTUTEpPaTypBbI.
N3
Kpucramim3amuss 4UCTBIX METAIOB. MeXaHU3MBI 3apOiK- flocka  menosas,  Me-
Jlexust Ned Jlex |P P J JlekLMoHHas ayuTOpUs 0 |mmaoGecneuenne, 3arem-
menust 1 pocta KpuctammuToB. CTpOSHHE CIHUTKA. e
MakpOCKOITMUeCKHil aHanu3 (MakpoaHaln3) C TYpBI
Moy |JlabopaTopHOe  3aHS- P (maxp ) 1:py1< yp Crienuanu3upoBaHHast locka menosas, Crren.
JIa63 |Meramnnyeckux MarepuanoB. MHUKPOCKOIMHMYECKHH aHalN3 11 -108| 15 5. 06
1 Trie No2.2. maboparopus 126. oGopy.
(MHKpOaHaNIN3) CTPYKTYPBl METAJUIMYECKUX MATEPHAIIOB 2
CaMoCTOsITEebHOE
Monynb [ToaroroBka K Ja00paTOPHOMY 3aHATHIO, H3y4eHHE yueO-
u3zydenne Marepuanal Cam L o 0
1 ot HOIT 1 METOMYECKOI TNTepPaTypHI.
Momyinb CrutaBel. Pa3sl B METAIMYECKUX CIUIABaX. 3aKOHOMEPHO- flocka  menosas, — Me-
Y. JTexus Ne5 Jlex P J JlekmoHHas ayUTOpUs 100 |wmaoGecneuenne, 3arem-
1 CTH KpHCTaJUM3aIMy ciutaBoB. [Ipasmno das. Herne
Monyis |JlabopaTopHoe — 3aHs- 11263 [locTpoenne AuarpaMMbl COCTOSIHHUS CIUIABA TEPMHYECKUM| o Crienanu3upoBaHHas -103| 0 [Rocxa wenosas, Cnen.
1 Tre Ne3 MeTOIOM [maGoparopust 1a6. oGopyx.
[ledexTsl KpucTaumueckoro crpoenus. Toueunblie aedek-
Monyis |[IpakTHdeckoe 3aHsATHE mp3 [T MeTtonsl OmpeneNeHHs KOHIEGHTPAlMH BaKaHCHH M n AynuTopus UL IPaKTH- 25 |ocka weronas
1 (Ne3 P MEXy3eIbHBIX aTOMOB, SHEPIHH MX 00pa3oBaHHS M JHEp-| YECKUX 3aHATHI
MU AKTHBAI[MA MATPAIIHN
CaMOCTOSITEIIbHOS
Moyb [ToAroToBKa K MPAaKTHYECKOMY H Tab0paTOPHOMY 3aHSTH-
u3ydenne Marepuanal Cam . 0
1 Nos sim. V3ydeHre CrienuanbHO# JTNTepaTyphl.
JlarpaMMbl COCTOSIHUSI TBYXKOMITOHEHTHBIX cucTeM. J{na- Mocka  menosas,  Me-
JTexiust Ne6 Jlex [rpamma cocTosHHMS CIUIABOB, OOpasyIOLIMX TBEpIbIC pac- J JlekimoHHas ayuTopus 0 [maoGecnieuenme, 3arem-
TBOPBI C HEOTPAUUCHHON PACTBOPUMOCTEIO. ricHme
Monyns |JlabopaTopHoe — 3aHs- 1Ta63 ViccnenoBanue CTPYKTYPBI YIJICPOJHUCTBIX CTajei B paBHO- o Crienianu3upoBaHHast -108| 15 [focxa wenosas, Cren.
1 Tue Ne 4.1 BECHOM COCTOSIHUM METO/IOM MUKpoaHayu3a | maGoparopust 126. 0Gopya.




Monynb MarpaMMbl COCTOSIHHSI CIUIABOB, OOpa3yOIIUX OrpaHH- flocka  menosaz, =~ Me-
7 Ay JTexius Ne7 Jlex Huarp » 00pasy P J JleknoHHas ayUTOpUs 100 |maotecneuenne, 3arem-
1 “ICHHBIE TBEP/IbIC PACTBOPEL. J{HarpaMma ¢ 9BTEKTHKOIA. icnie
Moxyis CaMocTOsITETbHOE
7 i Y n3ydenne Marepuanal Cam |V3ydeHue MaTepHanoB Ha 00pa30BaTELHOM HOpTAIe AK 0
(Ne6
7 Monyins |JlabopaTopHoe — 3aHs- 1Ta63 ViccnenoBaHue CTPYKTYpHI YIIEPOJHUCTHIX CTalei B paBHO- n Crieranu3upoBaHHas -108| 15 [Rocke wenosas, Cnen.
1 Tue Ne4.2 BECHOM COCTOSIHUM METOZOM MHKpOaHanu3a 2 maGoparopust 126. 0Gopy.
[{ucnokanmu. Bextop broprepca. Pacuer MomHocTH BEeKTO-
7 Moy [[IpakTiieckoe sansTue IIp3 |pa Broprepca, sHepruu AUCIOKAIMN U CHUJI, ICHCTBYIOIINUX 11 AYZMTOpUA Ui NPAKTH- 25 |Hocka menosas
1 (Ne4 p3 P preped, P ’ Y YEeCKMX 3aHITHH
Ha JIHCIIOKALHIO.
CaMocTOsITEIbHOE .
Monynb CaMOCTOSITEIBHOE H3Y4YCHHE CICLHUAIbHOW JIHTEpaTyphl.
7 u3zydenne Marepuanal Cam o 0
1 o7 TTonroToBKa K J1a00paTopHOii padore.
Moxyis JluarpaMma COCTOSIHUSI CIUIaBOB C NEPUTEKTUKOW. [lna- locka  menosas, Me-
8 i ¥ JTexuns Ne§ Jlex [rpamma COCTOSIHUSI CIUIaBOB, OOpa3yIOIIMX XHMHYECKHE JI JlekinoHHas ayquTopus 0 |maoGecneuenne, 3arem-
COCAMHEHMSI. rieane
8 Monyis |JlabopaTopHOoe  3aHS- 1Ta63 ViccnenoBaHue CTPYKTYpHI YIJIEPOJHCTHIX UYTYHOB METO- n Crieranu3upoBaHHas r-114| 15 [locxa wenosas,  Cren.
1 Tie No5.1 oM MuKpoananu3a 1 naGoparopust 126. 06opy.
Moy CamoctosteibHoe VI3ydeHne MaTepHaloB II0 METOANYECKUM YKa3aHUSIM M|
9 ¥ u3zydenne Marepuanal Cam v 1arep K AK 0
1 Nog crieMaabHON JIUTepaType
MOZ[yJH; [[locka  menoBast, Me-|
9 i JTexust Ne9 Jlex J JlekLMoHHas ayuTOpUs 100 [maoGecneuenne, 3arem-
[HEHHUE
9 Monyis |JlabopaTopHOe  3aHS- 1Ta63 ViccnenoBaHue CTPYKTYpHI YIIIEPOJHCTHIX UYTYHOB METO- n Crieran3upoBaHHas r-114| 15 [lossa menonas, Cren.
1 Tre No5.2 7IoM MUKpoaHanu3a 2 maboparopus 1. oGopyx.
Pacder nuarpaMM COCTOSHHUSI JBYXKOMIIOHETHBIX CHCTEM.
Moy |[IpakTHdeckoe 3aHATHE AyauTopus IS TIPaKTH-
9 Ip3 |OmpeneneHnue XMMHYECKOTO COCTaBa U OOBEMHOTO COOT- II N 25 |Mocka Genas mapxepHas
1 Ne5 UECKHX 3aHATUH
HOIICHUS (a3.
CaMocTOsITeTbHOE . .
Monynb [loaroToBka K 1a0OpaTOPHOI M MPaKTHYECKOW paboTam ¢
10 n3ydenne Martepuanal Cam o 0
2 NoO HCTIOTF30BaHUEM CIICIUATBEHOM JINTepaTyphl
MO)lyJIL [[locka  menoBas, Me-|
10 i JTexrust Nel10 Jlex JI JlekiinoHHas ayuTopus 0 [wmaoGecneuenme, 3arem-
[HCHUC
Monyns |JlabopaTopHoe — 3aHs- Crieranu3upoBaHHas Crien,
10 . paTop J1a63 |VcnblTaHue MaTepHaoB Ha TBEPAOCTE 1 n vp r-103| 0 ’H%CK% Mesosaz, - et
2 Tre Neb6. 1 maGoparopust 126. 0Gopy.
CaMocTOsITeTbHOE
Moxyns [ToaroToBKa K JIaOOPATOPHOMY 3aHSATHIO C HCIOJIb30BaHMU-
11 usyuenne Marepuanal Cam 0
2 No10 M METOHMYECKHX MaTepUaIoB
MO)lyJIL [[locka  menoBas, Me-|
11 i JTexrmst Nel 1 Jlex JI JlekiinoHHas ayauTopus 100 |mmaoGecneuenne, 3atem-
[HCHHUC
Monysns |JlaGopaTopHOoe — 3aHs- Criennani3npoBaHHas Crexy,
11 . DATOp JIa63 [McmbITaHKe MaTepuaaoB Ha TBEPIOCTH 2 II vp -103| 15 H?K% Meniopaz, ek
2 e Ne 6.2 maboparopust ra. oGopyx.
[Ananu3 auarpammer cocrosaust Fe-C.Onpenenenne cTpyk-
[IpakTHYecKoe 3aHATHE AyauTopusi I TPaKTH-
11 IIp3 |rypsl, a3oBOro cocraBa, XHMHYECKOTO COCTaBA U O0OBEM- II 25 |Mocka menosas

Ne6

HOrO COOTHOIICHHUS (ha3 YIJICPOJMCTBIX CTaJie IMpU_pa3-

UECKUX 3aHATHH




JIMIHBIX TEMIIEpaTypax.

Moxyis CamocTosITeNIbHOE
12 > ¥ n3ydenne Marepuanal Cam |V3ydeHue MaTepHanoB Ha 00pa30BaTEIbLHOM HOpTAe AK 0
Nell
Monynb Da3oBbie MPEBpallleHHs] B YyTyHaX IPH HArpeBe W OXJIa- flocka  mesosas, ~ Me-
12 . JTexuuns Nel2 Jlex pespart Ty P P JI JleknoHHas ayUTOpUs 0 |mmaoGecneuenne, 3atem-
1 PKICHUH. Henue
Monyab |JlTaGoparopHoe — 3aHs- Crienianu3upoBaHHast Crien,
12 Y paTop JIa63 |McnbiTanue 0Opa3oB Ha pacTsikeHue | 11 P I-114( 15 flocka wmenosa, - Crert
2 TueNe7.1 maGoparopust 126. 0Gopy.
Moxyis CamocTosITeNIbHOE
13 b ¥ n3ydenne Marepuanal Cam |VI3ydeHue MaTepHanoB Ha 00pa30BaTEILHOM HOpTAIe AK 0
Nel2
MOZ[yJH; [[locka  menoBas, Me-|
13 > JTexums Nel3 Jlex JI JleKIIOHHAs ayAuTOpHs 100 |maoGecneuenue, 3arem-
[HCHUC
Monayis [JTabopaTopHoe  3aHs- Crienaan3upoBaHHAs ocka Menosas, Crell.
13 ¥ pATOp JIa63 [McnbiTanne 00pa3IoB Ha pacTsDKEHHE 2 II 5 P r-114] 15 [ ’
2 Tre No7.2 maGoparopus 126. 0Gopyn.
OnpezeneHne CTPYKTYphI, Ha30BOro cocTaBa, XUMHYECKO-
Moaynb [[IpakTrdeckoe 3aHsATHE pen TPYKTYPRL, ¢ i Aymuropus U MPaKTH-
13 IIp3 |ro coctaBa M 0OBEMHOTO COOTHOLICHHUS (Da3 yrIepOIUCTHIX II 5 M 25 |Mlocka menosas
1 (No7 UECKUX 3aHATUN
IYTYHOB [PH Pa3IMYHBIX TEMIIEpaTypax.
CamocTosITeTbHOE
Moxyis IToxroroBka K NPakTUYECKOMY 3aHSTHIO C HCIIOJIb30BAHH-|
14 u3ydenne Marepuanal Cam . AK 0
2 Nol3 eM CrienHanbHOM THTePaTypPhI.
Motynb Knaccudukamuss ¥ BUABI MEXaHWYECKUX HMCIBITAHMM: CTa- flocka  menosas,  Me-
14 Y Jlexius Nel4 Jlex ¢ JI JlexirionHas ayauropus 0 [|maoGecneuenne, 3arem-
2 THYeCKHe, AMHAMUYECKHE, YCTAIOCTHBIE. e
14 Moy |JlabopaTopHOe  3aHS- 11263 OnperneneHue yaapHOi BA3KOCTH MaTepuaia. Y CTaloCTHas o Crienuanu3upoBaHHast 114 o [fosxa wenosas,  Cren.
2 Tre Ne§.1 MPOYHOCTH MaTepuana 1. [maGoparopust 1a6. oGopyx.
CamocTosITeTbHOE
14 nzydenune Marepuanal Cam [[loaroroBka k 3auery 0
Nel4
Motynb CraTnueckoe Harpy)keHue. VcrplTaHie METaJIJIOB Ha TBEP- flocka  menosas,  Me~
15 Y JTexuust Nel5 Jlex |24 P JI JlexirionHas ayauropus 100 [mao6ecneuenne, 3arem-
2 mocTs. McnibiTane Ha pacTsDKEeHHe. -
15 Monyis |JlabopaTopHOoe  3aHs- TTa63 OmnpeneneHue yaapHO# BI3KOCTH MaTepHana. Y CcTaJocTHas n 5 Crienuani3upoBaHHas 114 o [fosxa wenosas, Cren.
2 Tre Ne8.2 MPOYHOCTH MaTepuana 2. [maGoparopust 1a6. oGopyx.
Monyis |[IpakTideckoe 3aHsATHE Ornpele/icHue MEXaHUYECKUX CBOWCTB TI0 JUarpaMMe pac- AyauTopus IS TIPaKTH-
15 Y. P IIp3 ped marp: p 11 5 YAHUTOP M\, p 25 |Hocka menosas
2 (Ne8 TSOKEHMS. YECKUX 3aHATHI
CaMocTOsITeTbHOE
16 u3yuenne Marepuanal Cam |[loaroroBka K 3a4ery. 0
(Nel5
[{[nHaMu4yeckoe M IMKINYECKoe HarpykeHue. VcmbiTanue
Mozyib Ha yIapHYO BS3KOCTh U YCTAJIOCTh. MeXaHU3MBI pa3pyiie- flocka  wesosas, ~Me-
16 Y. JTexiust No17 Jlex YAApHYro Y paspyIn JI JlekiinoHHas ayauTopus 0  |mmaoGecneuenne, 3arem-
2 HHS METAIMYECKUX MATepUajioB: BSA3KOE, XPYIKOE, KBa-| e
3UXPYIKOE, BI3KO-XPYIKOE, CMEIIAHHOE, YCTAIOCTHOE.
Monynb |JlaGoparopHoe — 3aHs- BiusiHue XOJIOTHOW IUIacCTHYECKOH eopMaiuy Ha TBep-| Crienanu3upoBaHHas locka  menosas, Cren.
16 J1a63 I -103| 15 [ 6 o5
2 TreNe9.1 mocTs Metamna 1 maboparopus 1a6. 0Gopyx.
17 [Tocewmaemoctb Teur |[Tocemaemocts 10 0
17 |Moayis [JTaboparopuoe  3aHs-| JIa63 |BiusgHue X0JIOJHOM IIacTHYECKOM aedopMalMi Ha TBEP- 11 5 Crenmanu3upoBanHas I"-103[ 15 Jdocka wmenosas, Cren.
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2 Tue Ne9.2 mocts Merama 2 maGoparopust 1a6. oGopyx.
17 Monyasb [[IpakTryeckoe 3aHATHE Tp3 [uximueckoe Harpyxenue. OnpenelieHue IapaMeTpoB n 5 2 } Ayauropus A TIPAKTH- 25 |locxa Gena waprepnas
(Ne9 L(IKJIa HATPY KSHU. YECKUX 3aHSATHI
17 VToroBelid  TECT 1O ™ 100 2 KomrproTepHblit  Kitacc 30
Kypcy uepe3 OT oO1iero gocrymna
UTOIo| 100 86 2 22
108
UTOro 0
yepe3 IT
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TEXHOJIOI'NYECKAS KAPTA ITIO YYHEBHOMY KYPCY "Marepnanoseaenue-2"

HUnenrndukarop kypca B MmoayJe ""Meroaguueckas padora' id=133234

HammenoBanme | Cemectp | Komn-Bo Kom-Bo O06beM y4eOHOTO Kypca W BHJIBI YUEOHBIX MEpOTPHUSITHIA gzlg
=%
Kypca U3YYCHUS 3ET Hezenb, B | Bceero KonrakTHas pabora CamocTrositenibHast pabora
TCUYCHHC JacoB N =
£ = Yo Z
10 y4. ' !
KOTOPBIX y & g & A &= =
peanuzy- | [UaHy - g § 2 2 gg 2
° S| o =) ° 9 > R 8 8
Kypc @ S Sk = A | 5 E X | 2Eg =& < =
Marepuanosese- 3 5 16 180 86 34 34 18 94 92 2 3au.
uue u TKM-2
Ipoao/KNTETLHOCT Y4eOHBIX Mepo-
. Tpebosanus k pecypcam
TPHUSITHIA, TPOBOANMBIX
K B N
p M a
> a B a N0 MHAHBHIYAILHOM P
u c e X B ayuTopHu padby cyTyueHTa Y K i Mef{m'e_
H a I 0 M M;IB;
e | Ne mony- | HaumenoBanue y4eo- 3 Onucanne yue6noro meponpusitus (tema, popma npo- | u A 0 a a Tepa-
I s HOI'0 MEpPONPUATHS BeJICHHS) [ y a - ' X P
B i} IS Typa
e a a B Tpebyemoe
a H Tun aynuropun p Newn
o H . a 0 ¢ | obopynoBanue
H 71 cTp.)
" u n [ B T.4. B T
" B | B Ya- | HHTEPAKT. a y
e i B 4yacax | B AHSAX M
? cax hopme Y| e .
+) Ao
T
0
[IpeBpartienus B yriaepoaucToi cTaanm mpu Harpese. M3zo-
Monyis 3 [JTexirs Ne9 Jlex [repmuueckuii pacnaj nepeoxiakIeHHOro aycreHura. Pac-| + JI 2 - Jlekumonnas ayauropus | 1 100 [Mennaotecnieuenne
[1a]1 ayCTCHNUTA IPH HEPEPHIBHOM OXJIAKACHUI
CaMocTOATENbHOE
CaMOCTOATENbHOE M3YUYeHHEe YyueOHOro Marepuana U Ceru-
u3yuenne matepuana Ne| Cam . - 0
9 QIIBHOM JINTEpaTyphI
Moyt 2 JlaboparopHoe 3aHsATHE 1Ta63 dpaxtorpaduyeckuii aHaIU3 pa3pyLICHUs METAIUTMYECKHX + o 6 2 + CriennanusupoBaHHas 1 |r-103| 15 |cew 6. o6opya.
Ne 9.1 MaTepuagoB maGoparopust
Moyt 3 |JTexums No 10 Tlex Knaccuduxkarms BuaoB Tepmuueckoi 0opadotku. OTxur 1- + B 2 ) Jexuponnas aymurops | 1 100 |Memaogecreucnne
ro U 2-ro poja
Monyns 3 [CaMocTosTEIBHOE Cam [I3yueHue MaTepuaia o METOANYECKUM YKa3aHHUAM - 2 3 0
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13yyenue matepuana Ne
9.1

u3ydeHne Matepuana No

HUAM

UlaGopaTopHoe 3aHATHE| BiausiHMe XOJOMHOHM IU1acTH4eckoi nedopManuu Ha TBEp- (Creruanu3upoBaHHas oK ”
Mozyis 3 paTop: T1a63 I pit (b pMall P P! r-103| 15 [[ongGMenqun, Crew.
Ne 9.2 10CTb METAJLIOB maGoparopust 1ab. obopya.
ICamocrosrenbHoe
Mopnyib 3 [usydenne matepuana Ne| Cam [MI3ydeHue maTepHala 10 METOJUICCKIM YKa3aHUIM 0
9.2
Ha60paT0pH0e 3aHATHUEC] CHCHI/IaﬂI/BI/IpOBaHHaﬂ locka menosas, Crerr,
Monynb 3 JIa63 OTKUr 1 HOpMATH3ALHUS YIIIEPOAUCTON CTAIN -103| 15 [ - ’ !
Y Ne 10.1 P 1A YIIepon aboparopus 1aG. 0Gopya.
ICamocTosTensHOE
ICamocrosTenbHOe U3yueHHe yeOHOro MaTtepuala 1o MeTo-
Monynb 3 [uzyuenue matepuana Ne| Cam 0
IMYeCKUM yKa3aHUAM
10.1
Monynp 3 Plexrms Nel 1 Jlex Pakanka 6e3 mOIMMOPGHHOTO NpPEeBpaICHHs UleKUHOHHAST ayAUTOPHS 100 Memaotecneucnne
JlabopaTopHOe 3aHATHE| ICrieriua3upoBaHHAs IMocka Menosas, Crient
Momynb 3 JIa63 OTKUT 1 HOPMATH3AIHUSL YIIEPOIUCTON CTAIH -103| 15 ’ !
. Ne 10.1 P 1A YIIIepon naGoparopust 1aG. 06opya.
ICamocTosTenbEHOE
Monynp 3 [usyuenne wmatepuana| Cam [M3ydeHne MaTepuaia o METOJUIECKUM YKA3aHHIM 0
Ne 10.2
JTaGopaTropHoe 3aHsATHE (Creruan3upoBaHHas [Mocka Menosas, Cren
Monyns 3 JIa63 Pakaka yriepoanucToil U JIerHpoBaHHOHN CTaIN [-103| 15 ’ '
. Ne 12.1 yriepox P maGoparopus 1a6. 0Gopyt.
Monynpb 3 Plexmms Ne 12 Jlex Paxkainka ¢ moauMOpHBIMA MPEBPAICHHIMH. UleKIHOHHAST ayAUTOPHS 100 Memaotecneuenne
ICamocrosTenbHOe
M3y4enue y4eOHOro Marepuana IO METOJMYECKHM yKasa-
Monynp 3 [uzyuenue matepuana Ne| Cam 0
HISIM
11
Moty 3 UVlaGopaTopHoe 3aHsTHE 1263 Brusinue konudecTBa yriepoja Ha TBEPAOCTh 3aKaJICHHOH (Criennan3npoBaHHast 103 o [locxa veronas, Cren
Ne 12.2 YIIIEPOAKCTON CTaIn Tabopatopust 1a6. 0Gopya.
VlaGopaTopHoe 3aHsTHE [BrusiHHe CKOPOCTHM OXJaICHHS Ha TBEPAOCTb YIJIEPOIHU- (Criennan3npoBaHHast
Moy 3 patop: 1263 15 P Vil Pa yriepon p r-103| 15 )Zlo6c1<a6mcnosaz, Crer,|
Ne 12.3 CTOM CTamu maGoparopust 1a0. obopy.
ICamocTosTensHOE
ICamocTosTeNnPHOE U3ydeHHE YIeOHOro MaTephaia M CIie-
Monyns 3 [uzyuenue marepuana Ne| Cam . 0
12 [[MaJIBEHON JINTEPaTyPhI
CamocTostensHoe N3y4enue y4eOGHOro MBTepHaIa MO METOJUYECKHM yKasa
Monyns 3 [uzyuenue marepuana Ne| Cam A ¥ P " y 0
HUSIM
12.1
Monyne 3 Plexmmst Nel3. Jlex [Crapenue u ornmyck. TMO u XTO. UlekimoHHast ayANTOPUS 100 MemmaoGecneuenme
UlabopaTopHOe 3aHATHE| . (Crienain3upoBaHHast
Moy 3 paTop JIa63 |OTmycK yriaepoaucToi cramu P [-103| 15 [Cuew. 1a6. oGopyx.
Ne 12.4 maboparopus
CamoctosTensroe M3y4yenne y4eOHOTO MaTepHana ¥ CHEIHaIbHON JTUTEpaT,
Monyns 3 [uzyuenue marepuana Ne| Cam th ¥ P pary 0
pbI
13
VlaGopaTopHoe 3aHsTHE (Criennann3npoBaHHast IMocka menosas, Crer
Monyns 3 JIa63 |OTImycK yriaepoanucToi CTamu -103| 15 [~ ’ !
Y. Ne 12.5 yex yriepon raboparopust 1a6. 0Gopya.
Konc MOHHBIE CTaly U CIUIaBbL Y b1. Konc -
Monyb 4 Jlexims Nel4 Jlex Py IV PYE JIeKLMOHHAS ayJUTOPHUS 0 [MennaoGecneuenne
[IMOHHBIC [[BETHbIC CIIIABBI.
CaMOCTOSTEIIBHOE 13y4ueHne y4e6HOro MaTepHaioB 10 METOANYECKUM yKa3a-
Monyns 4 Cam A ¥ P a YK 0
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13.1
JTaboparopHoe 3aHsATHE Crienanu3upoBaHHas
Monyib 4 parop JIa63 [BiusiHue nerupoBaHus Ha NIPOKAIMBAEMOCTh CTaIL II 6 2 - . P '-103| 15 |[Crneu. na6. oGopya.
Nel3.1 maboparopust
JTaboparopHoe 3aHsATHE Crielanu3upoBaHHas
Monyns 4 PaTOp JIa63 |BnusiHue JerupoBaHus Ha MPOKAIMBAEMOCTb CTaIH II 6 2 - 1 P -103| 15 [Cren. na6. o6opyx.
Ne 13.2 maboparopust
CavoctostensHoe 13yueHne yuebHOro MaTepuaga M CHELUANBHOI IUTEpaTy-
Monyins 4 [m3ydenne matepuana Ne[ Cam Y Y P H paty 4 0
14 5!
HCcTpyMeHTaNIbHBIE CTaM W ciuiaBbl. CTainm M CIUIaBBI C
Monynb 4 [JTexims NelS Jlek |ocoObiMu  (u3nueckMMH — cBolicTBamu.Hemerayuinueckue JI 2 - JlexirionHast ayquTopust 100 |MemnaoGecneuenue
Matepuainbl. Hanomarepuaibl: KiaccubUKaus i CBOUCTBA.
Cavmoctosrernoe 3ydyenue yuyeOHOro MaTepHana IO METOJHYECKHM YKa3a-
Monyib 4 [u3yuenne marepuana Ne[ Cam Y Y P A b 4 0
141 HUSIM
JlaGopaTopHoe 3aHATHE Crielanu3upoBaHHas
Monyns 4 PaTop JIa63 |3akanka u cTapeHHe ATFOMHHHEBOTO CILIaBa I 6 2 - 1 P -103| 15 [Cren. ma6. o6opyn.
Ne 14.1 maGoparopust
CaMocCTOATENbHOE .
3yyenue y4eOHOro MaTepualia Mo CHelUalbHOU JUTepa-
Moy 4 [u3ydenne matepuana N[ Cam 4 0
15 "ype
TOpH HSITH HeUaTn3UPOBaHHAs
Monyns 4 JlaGopatoproe 3a °| J1a63 3akajika U CTapeHHe aTIOMUHUEBOTO CILIaBa I 6 2 - Criemmaimsuposanta I-103| 15 [Mocka menosas
Neld.2 maboparopus
CamoctosTensroe 3ydenne ydeOHOro Marephaia IO CHELHAILHOH JuTepa-
Monyib 4 [u3yuenne matepuana Ne[ Cam - y: ¥ P P 0
15.1 P
JlaGopaTopHoe 3aHATHE . Crierianu3upoBaHHas
Monyns 4 paTop J1a63 |MapkupoBKka ctajeii i CIiaBoB I 6 2 + 1 P I'-103| 15 [Mlocka menosan
Ne 15.1 maboparopust
[TocemaeMocTh TIcw |[Tocelnenue JeKIui 10 0
JlaGopaTopHoe 3aHATHE . Crierianu3upoBaHHas
Monyns 4 paTop JIa63 |MapkupoBKa crajeii i CIiaBoB I 6 2 - ! P -103| O [Cren. na6. o6opyn.
Nel5.2 maboparopust
ToroBelii  TeCcT MmO N " KoMnbloTepHBIH  KiTacce
TU [urorossrit Tect mo Kypcy "MarepuanoBenenune-2 100 2 P 30
Kypcy uepe3 OT obmero goctyna
44 12 28
UTOI'O| 100
72
UuTOoro 0
yepe3 LT
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5. Kputepun u HOpMBI TEKYIIEr0 KOHTPOJISA M IPOMEKYTOUYHO aTTecTAlluH

5.1 Kpurepuu 1 HOpMbI TEKYIIEro KOHTPOJISI H MPoMeKyTouHO# arTecranuu (MaTtepuanoBenenune u TKM-1)

HaumenoBanue yueOHbIX Mepo- | Tumnsl yuedHbIX Mepo- [KosamuecTBo
. N Ycnosus nomycka Kpurepuu u HoOpMbI OlIeHKH
npusTHii NpUSATHH 0as10B
MakcuManbHOe KOJMMYECTBO OalioB BBICTABIACTCS CTY-
NIEHTY, ecr 11ab.p. oTpadboTaHa, opOpMIIEH OTUYET, TECT IO
TeMe nab.pal. HamMCaH He MEHee YeM Ha 40 amia u J.p.
Hannuwe orpaboTKH W CAaHa MPEIOJaBaTeio.
JlaboparopHoe 3aHsATHE JlaGopaTopHoe 3aHsTHE 5 oTYeTa TO JTA0OPATOPHOI OtpaboTtka, opopmiieHre OTUETA 110 J1a0. pab. U HATMCAH-
padorte. HBIH TecT — 60% OT MakcuMyMa OaioB.
Otpabotka, odopmiieHue oTdera 1o iab. pad -30% ot
MaKcUMyMa 0aJlIoB.
MaxkcuMaibHOE KOJIMYECTBO OasIoB BBICTABISETCS, €CIIH
CHaH TEOPETHYECKUI MaTepuasl MO0 TeMe MPAKTUYECKOTO 3a-
[IpakTHdeckoe 3aHsTHE [IpakTH4eckoe 3aHsATHE 5 OTueT nmo nmpakTUKe.

HATHS ¢ IEPBOTO pasza. [lociie Kaxk10# cieayroen NonbITKY
BEIYHTacTCS 25%.

Uroroselii TecT 1o Kypey

/lonmyckaroTcs  CTYJIEHTHI,
BEITIONTHUBINAE — YISOHBIN]

MakcuManbpHOe KonuuecTBO 0aiuioB 3a Tect - 100. Kaxmoe
3alaHie B TECTE OILEHUBAETCS OJMHAKOBBIM KOJMYECTBOM|

ToroBeIi TECT MO Kypey depes LT 100 OayoB. Pacuernas dopmyna pesyapTHpyrOmEro Oaa:
yepe3 LT [1aH 10 J1abOPaTOPHBIM .
AGoTaM 100k/n. I'me n - oOIree KOIUYECTBO 3aJaHMM, K - KOITHIECTBO|
P ' [TpaBUIILHO BBITIONTHEHHBIX 3aanuii. B qanHoM Tecte n = 30.
/lonmyckaroTcsa  CTYJIEHTHI, N
20 OaysIOB 3aciy’KMBaeT MOJHOCTHIO OCBEIECHHBIM OTBET HA
He HabOpasmme 40 6amios .
[lepecnaua 3a4yera npenoaaBaTesio [lepecnaua 20 Tpu Bompoca. HemosHbI OTBET OLIEHWBAEM yMEHBIICHHBIM|

[0 HAKOMUTEIBHOMY pEi-
TUHTY

[KOJIMYCCTBOM 6ann03, B COOTBETCTBUU C COACPIKAHUCM.

CxeMa pacyeTra HTOTOBOI OLICHKH:

Texymuii pefiTUHT (Bce 3aHATHS M IPOMEKYTOUYHBIE TECThI) + Pe3ynbraT HTOroBOro Tecta v BCe AeNUTCA

Ha 2 + Bb

(ecu Bb iperycMOTpeHBI)




5.2 KpuTepuu 1 HOpMbI TEKYIIEro KOHTPOJISI H MPoMeKyTouHOo# arTectanuu (MaTtepuanoBenenune un TKM-2)

HaumenoBanue yueOHbIX Mepo- | Tumnbl yue6Hbix Mmepo- | KosmuecTBo
9 . Ycaous nomycka Kpurtepuu u HoOpMbI OlIeHKH
NPUSTHIA NPUSTHI 0aJlJI0B
MakcUMabHOE KOJUYECTBO OaJlJIOB BBICTABISETCS CTYNCHTY,)
ecu 1ad.p. oTpaboraHa, ohOpMIIEH OTYET, TECT IO Teme J1ad.pad.
HaICcaH He MeHee YeM Ha 40aliia v JI.p. CAaHa IPero1aBaTelNto.
TTa6 a6 5 Hammune orpaborkn n{OTpaboTka, opopmienne oryera mo jab. pad. W HANUCAHHBIH
abopaTopHOE 3aHATHE abopaTopHOe 3aHsITHE oTueTa 10 L. rect ~50- 60% OT MAKCHMYMA GAILTOB.
Otpabotka, opopmieHue ordera no aad. pad -25-30% ot makcH-
MyMa OasIoB.
MakcuMabHOE KOJIMYECTBO OAJUIOB BBICTABIISETCS, €CIU  CJIaH
TCOPETHUUCCKUN MaTepHaja M0 TeMe NPAKTHUYSCKOTO 3aHATHS
[IpakTrueckoe 3aHsITHE [IpakTrueckoe 3aHsTHES 5 OT4er 1o NpaKTHKE N N
repBoro pasa. [locne kaxmoii ciieayromeii MOMbITKH BEIYUTAETCS]
25%.
MaxkcumManbHoe KonmdecTBo 0amioB -10 oGecreunBaercs 100%
ITocemaemocTtb 10 HomyckaroTcs Bce. rocemaemMoctrio. [Ipu 50% mocemenust BeIcTaBseTcs 5 0aioB
1 T. I
MakcuMaIbHOE KOJImuecTBO 0autoB 3a TecT - 100. Kaxmoe 3ama-
/lormycKaroTcsi CTyISHTHI,
N N JJHUE B TeCTe OIICHMBAETCS OJIMHAKOBBIM KOJIMYECTBOM OallioB.
MToroBelii TecT 1Mo Kypcy uepes| UToroelit TecT 1o Kypcy BEITIOJTHHUBIINE yUeOHBIH]
100 PacuerHas ¢dopmyna pesynprupyromero Oamia: 100k/n. I'me n
LT yepe3 L[T [UIaH TI0 J1aOOPaTOPHEIM| N
AGoTaM o0I1Iee KOJIMYECTBO 3a7aHui, k - KOIMUYECTBO NMPABUIHHO BBIIIOJI-
P ) HEHHBIX 3aaami. B manaom Tecte n = 30.
/TonyckaroTcst CTyJEHTHI,| .
e nabpasmme 40 Gan 20 GayIoB 3acTy’KMBACT TIOTHOCTHHO OCBEMICHHBIA OTBET 1O TPEM
[lepecnada 3aueTa Mpero aBaTENIo [lepecnaua 20 BorpocaMm. HemosHbI# OTBET OllEHWBaeM YMEHBIIIEHHBIM KOJINYe-

JIOB II0 HAKOIIUTCIIbHOMY]

CTBOM 6aJ'IJ'IOB, B COOTBECTCTBUU C COACPIKAHUCM.

[pEUTUHTY

CxeMa pacueTa HTOTOBOW OLEHKU:

Texymuit pedTHHT (Bce 3aHATHUS U IPOMEXYTOUHBIE TECTHI) + Pe3ynbTaT HTOroBOro TecTa u Bce jie-

JINTCA Ha 2
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6. BaHK TecTOBBIX 33/IaHUI U perJiaMeHT NPOBeleHNs TeCTUPOBAHUIA

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Ha3Banue 0aHKAa TeCTOBBIX 3a-
MAHUH

KoanuecTBo 3a1a-
HHIi B 0aHKe TeCTO-
BBIX 3aJJaHUH

PaszpaboTunknu

MarepuanoBenenne u TKM-1

500

I'.B. KneBuos, H.A. KiieBuoBa

MartepuanoBenenne u TKM-2

500

I'.B. KneBuos, H.A. KiieBuoBa

6.2. PerinameHT npoBeeHusi TECTUPOBAHUS

6.2.1.MarepuanoBenenue u TKM-1

HasBanue 0anka tecro-
BBIX 3aJIaHUN

Kon-Bo 3amanmnii,
MIPEIbSABISEMBIX CTY-
JICHTY

Homepa u HaumeHoBaHus
pa3enoB TecTa

Kon-Bo 3a7a-
HUM B pazzene

MarepuanoseneHue u
TKM-1

30

1.1 AtomMHO-KpHCTaIINYECKOE
CTpOEHUE

3

1.2 JledexTh kpucTaIITIYE-
CKOT'O CTPOCHHS

3

1.3 Kpucrannuzaius MeTauioB
u craBoB. Da3oBble IpeBpa-
LICHUS B TBEPJIOM COCTOSIHUH

1.4 lnarpaMmbl COCTOSIHUS
JIBYXKOMIIOHEHTHBIX CHCTEM

1.5 dMuarpamma coctosinus Fe-
C. MuKpOCTpyKTypa yriaepo-
JUCTBIX CTaJIel ¥ YyTYHOB

2.1 BinsiHue riacTH4eCcKon
neopMaIiu Ha CTPYKTYpY U
CBOMCTBA METAJUINYECKUX Ma-
TEPHUAJIOB

2.2 Ctatr4ueckoe Harpy>XeHue.
UcnpiTanne metamwioB Ha
TBEPAOCTh U PACTKEHUE

2.3 JInHaMHU4YeCKOe U IUKJIH-
yeckoe Harpykenue. Vcmbita-
HUE METaJUIOB Ha yIapHYIO
BSI3KOCTh U YCTaJIOCTh

2.4 Pazpymenue. MexaHU3MbI
paspyuieHust




6.2.2. MaTtepuasioBeaenue u TKM-2

7. Haszsanue 0au-
Ka TECTOBBIX 3aJaHUI

Koin-Bo 3aganmii,
MPEAbSIBIAEMBIX
CTYIEHTY

Homepa u Haumeno-
BaHUs Pa3AeiIoB TeCcTa

Koin-Bo
3aJaHun
B paszjiese

Bpewms nHa te-
CTUpPOBaHHUE,
MHUH.

MarepuanoBeeHue u
TKM-2

30

1.1 ®azoBkle npe-
BpaICHUs B CTAJISIX
IIpU HarpeBe U oxJja-
JKJICHUU

10

1.2 Tepmuueckas u
XUMHKO-
TepMUYecKas oopa-
00TKa METAIIJIOB U
CILIAaBOB

10

2.1 Meramnnyeckue
A HEMETAJUINYECKUE
MaTepHuabl

10

60

7. Kputepuu 1 HOPMBbI OLIEHKH KYPCOBBIX Pa0d0T (IIPOEKTOB)

KypcoBas paboTa miu KypcoBOi MpOEKT yueOHBIM TUIAHOM HE MPETYCMOTPEHO.

8. IIlpumepHasi TeMaTHKa NHUCbMEHHBLIX PadoT (KypcoBbIX, pedepartos,
KOHTPOJIbHBIX, PAC4eTHO-TPAQUIECKUX H JP.)

Ne i/m |

Tempbl

ITpakTuyeckue 3aganus no kypcy Marepuanosenenue 1 TKM-1

1 ITocTpoeHre aTOMHBIX IJIOCKOCTEN M HANPABIICHUH.

N

OHpC,I[CJ'ICHI/IC OCHOBHBIX BUJOB MAKPOCKOIIMYICCKHUX ,Z[e(l)eKTOB JIUTBIX U ,ZLC(l)OpMPIpO-
BaHHBIX 3aroTOBOK

Pacuer auarpaMm COCTOAHHA NBYXKOMIIOHCHTHBIX CUCTCM.

Ananm3 quarpammbl coctosiHus Fe-C.

OmnpezeneHue CTPYKTYphI U (pa30BOro COCTaBa Yyr'yHOB

Ananus quarpamm «Hanpsiokenue-nedopmanus»

OnpeieneHne KpUTHIECKUX TEMIEPaTyp XPYNKOCTH.

O NoO|O1 B~ W

CDpaKTOl"pa(l)I/I‘leCKI/Iﬁ METOJ OIIPCACIICHUA MaJIOIMKIOBOM M MHOTOLIMKJIOBOM ycCTaJjio-
CTH

M3y4eHne 0coOEHHOCTEH CTPOCHUS M3JIOMOB 00Pa3IOB U JIeTaJIeH.

[TpakTryeckue 3aganus no Kypcy Marepuanoseneane 1 TKM-2

®da30BbIC IPEBPAICHHS U CTPYKTYpOOoOpa30oBaHKe MPU HATPEBE U OXJIAXKICHUU yTIIe-
POAMCTOM CTau.

I[I/Ial"paMMa HN30TCPMHUYCCKOI'0 pacriazia NCPCOXJIAKICHHOIO ayCTCHUTA.

Cpr1(Typ006pa30BaHI/Ie IIPpU pa3JIMYHBIX BUJIAX OTKHI'A

3akaJika crjiaBoB 0e3 MOJIMMOP(HOro U ¢ MOIUMOP(HBIM MpEeBpaIIeHHEM

Crapenue ciiaBoB. CTpyKTYypooOpa3oBaHHe U CBOWCTBA

OTnyck yrnepoaucToi u jernpoBaHHoi ctanu. CTpyKTypooOpa3oBaHHe U CBOMCTBA

KOHCTPYKI_II/IOHHLIC CTaJIn 1 IBCTHBIC CI1JIaBbI

NHCTpyMeHTaIbHBIE CTAJIU U CILJIABbI

OO NI WIN

Hemerammueckne maTepuabl
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9. Bonipocsl Kk 3aueTty

Ne i/ Bomnpocsl

1 THUNbl KPUCTAIIMYECKUX PELIETOK U UX OCHOBHBIE XapaKTepUCTUKU. OCHOBHBIE CBOM-
CTBA KPUCTAJUIOB: AHU30TPONHUS U MOJIUMOPHU3M.

2 Tunbl cBsi3eli: MOHHAs, KOBaJIeHTHas1, BaH-nep-Baansca, Metammdeckas. Mx ocoben-
HOCTH U BJIMSIHME HA CBOMCTBA KPUCTAJIJIOB.

3 JleeKThl KpUCTAINYECKOTO CTPOEHHsI, FeOMETPHUECKas KI1acCH(pUKAIIMSL.

4 Toueunsie nedexTsl. MexaHu3Mbl UX 00pa3oBaHMs. 3aBUCUMOCTh PAaBHOBECHOH KOH-
LEHTPAalUU BAKAHCUH OT TEMIIEPATYPHI.

5 Huddysus. Mexanuzmbl nuddysuun. [leporit u BTopoit 3akoHbl Duka.

6 Jucnokanuu. BinusiHue IIIOTHOCTH AUCIIOKALUA HA TPOYHOCTHBIE CBOMCTBA KPUCTAILIA.
Kpusas Opunra. Pacuer TeopeTHyecKoil MpOYHOCTH.

7 DKcrepuMEeHTAbHbIE 3aKOHOMEPHOCTH IUTacTHUecKor aedopmarun. MexaHUueckue
CBOICTBA U UX XapPAKTEPUCTUKH.

8 Hedopmarmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa nedpopmanuu.

9 Jedopmarius mOJTUKpUCTAINYECKUX Tell. 3epHOIPaHUYHOE YIpOoyHeHHe. 3akoH XoJuia-
Ilerya.

10 Pa3pymenue xpynkoe u Bsizkoe. TemnepaTypHbli IOPOT XJIaJHOJIOMKOCTH.

11 BnusiHue TemnepaTypsl Ha CBOMCTBA Je(pOPMUPOBAHHOTO MeTau1a. Pekpucrannmnzanus
Y €€ TUIIBI.

12 MexaHu3Mbl IIACTUYECKOM ehopMalliu: CKOJIbKEHUE, TBOMTHUKOBAHHE.

13 MexaHu3MBbl MIaCTUYECKON AeopMaluu: MeXaHU3M TEOPETHUYECKONH MPOYHOCTH, Me-
XaHU3M AU PY3HOHHOH ITOI3YyUECTH.

14 TepMmoauHamMuuyeckue ocHOBBI (a30BbIX npeBpauieHuil. (TepmonnHamuyeckue NOTeH-
1yassl, pa30Boe paBHOBECHE, BTOPOH 3aKOH TEPMOAMHAMUKHU.)

15 [TonsiTusa cucrema, crsas, ¢aza, KOMIOHEHT, MEXaHUYECKast CMECh.

16 @da3bl B cr1aBax. XMMHUYECKUE COCTMHEHMS

17 Kpucrannuzanus u ee stansl. Kpurnuecknii 3apoJblill U 3aBUCUMOCTD €TI0 Pa3MEPOB OT
CTENEHH NEePEOXJIAKACHHUS.

18 3akoHOMepHOCTH Kpuctaum3anuu. Kpussie Tammana.

19 @a3bl B crutaBax. TBepple paCTBOPBl M MX THUIBL. Y CIOBHMS HEOTPAHWYEHHOU pacTBO-
puMocTH. XMMHYECKHE COCTUHEHUSI.

20 MerTtobl nocTpoeHus nuarpamm cocrosinus. [Ipasuio a3 I'u60ca.

21 OcHoBHble TUIIBI Juarpamm coctosiHus. [IpaBuna xoHoasl. Kpucramnmsanus u CTpyk-
TypooOpa30BaHUE CIIABOB.

29 BnusiHue npuMeceil Ha MpoLecchl KPUCTAJUIM3ALNUN U PEKOMEHIAIMH 110 UX UCIIOIb30-
BaHUIO.

23 Jlnarpamma cocTosiHUS kKene30-yriepoa. Paszpl, TMHUHM, KPUTHUYECKHE TOUKH.

24 I[HarpuaMMa COCTOSIHUS KeJe30-yriepo]. Kpucrammmszanus u cTpykTypooOpa3oBaHue
CTaJIel.

25 3aBHCHMOCTb CBOMCTB CTaJIEW OT COAEP KAHMsI YIiIepoJa.

26 J.c. xxene3o-yraepoa metactabuibHas. Kpucramimsanus u cTpykTypooOpa3oBanue Oe-
JBIX 4yryHOB. O01acTh NPUMEHEHHUS.

27 J.c. xene3o-yriepoa MmetactabuiabHast. Kpuctammmsanus u cTpykTypooOpa3oBanue Oe-
JbIX 4yryHOB. O651aCTh NPUMEHEHUSI.

28 J.c. xene3zo-yraepos crabuibHas. Kpucramimszauus U CTpyKTypoOOpa3oBaHHE CEphIX
yyryHoB. O0nacTh NpUMEHEHHUSI.

29 Knaccugukanus cepbix yyryHos. CrocoObl nonxydeHusi. BausiHue cTpyKTypsl Ha CBOii-
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Ne i/

Bonpocel

CTBA CEPBIX YYT'YHOB.

30 [TpeBparenus B cranu npu Harpese. Hacie1cTBEHHOCTh ayCTEHUTHOT'O 3€pHa.

31 Huarpamma 30TEPMUECKOTO NPEBPALLICHNS ayCTCHUTA. Bnusinue ckopoctu oxnaxie-
HUS Ha CTPYKTYPY U CBOWCTBA CTaJICH.

32 MaprencutHoe npeBpanierre. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPAILLICHUSI.

33 TepmooOpaboTka. Kitaccudukanusi 1 OCHOBHBIE TEXHOJIOTHYECKHIE ITAPaAMETPHI.

34 3akaska. HazHaueHue, BUJIbI 3aKaJIKu, CTPYKTYpa CTajel 1ocie 3aKajKH.

35 [IpeBparnieHus: Ipu OTITYCKE.

36 Paznuune cBOWCTB MPOAYKTOB 3aKaJIKU U OTITYCKa (TIACTUHYATHIX U 3€PHUCTBIX CTPYK-
TYD).

37 Bunael oTycka, uX Ha3HaueHUE, CTPYKTYpa CTalel 1mocie OTIycKa, pa3uius B CBOM-
CTBax.

38 Omxur 1 u 2 pona. TexHonoruueckue napameTpsl U Ha3HaYCHHE OCHOBHBIX BHJIOB OT-
JKUTA.

39 BnusiHue nerupyroniyx 3J€MEHTOB Ha MOMMMOPQU3M Kejne3a U TeXHOJIOTHYECKUe Ma-
paMeTpsl TEPMUYECKONH 00pabOTKH.

40 OcHosuble BuAbl XTO. CynHOCTh, TEXHOJIOTUYECKUE TapaMEeTpPhl, Ha3HAUECHUE

41 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

42 [[BeTHBIC cruTaBhl. OCOOCHHOCTH CTPOCHHMSI, CBOMCTBA, 00JIACTh IPUMEHEHUS.

43 Hemerannnueckue matepuaisl (Iu1acTMacchl, pe3uHbl, cTekiaa) OCOOEHHOCTH CTPOCHHUS,
CBOIiCTBa, 00J1aCTh MPUMEHEHHUSI.

44 Kommnozummonnsie matepuaiibl. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA, 00JIaCTh MPUMEHE-

HUs.

10501 oﬁyqamumxca Mo JTUCHMUIIINHE

10. ®oHa OLEHOYHBIX CPEICTB VISl IPOBeIeHUs MPOMEKYTOYHOM aTTecTa-

10.1. ITaciopT (pOH/IA OLIEHOYHBIX CPECTB

Kon xonTposupye-

Ne | KonTpoJsmpyemblie pa3aenl (Te- . POTHPY HanmeHnoBanue
MO KOMIIeTeHIIUH

n/n MBbI) JMCHHILIMHBI OLICHOYHOI'0 CpeICcTBa

(nsM ee 4acTH)
1 | Kpucraminueckoe CTpoeHue TBEp- JlaGopaTopHble 1 IpaKTHu-
11X Te. da3oBwie peBparieHus B OITK-1: OIIK-2 yeckue paboTsl, ohopmiie-
-1; -

METAJUINYECKUX CIIIaBax HUE pe3yabTaToB, GopMy-
JMPOBKA BBIBOJIOB, TECTH-
poBaHue

2 | MexaHuueckue CBOWMCTBAa MaTepu- JlaBoparopHble U MpaKTH-
aJ10B. MeXaHu3MBbl pa3pyleHHs. ) 4yeckue paboTsl, ohopmite-
OITK-1; OTTK-2 pabori, ogop
HUE pe3ylbTaToB, PopMy-
JIMPOBKA BBIBOJIOB, TECTU-
poBaHue
3 | Tepmuueckas 06paboTKa METAIIIIOB JlaGopaTopHble U IpaKTHu-
Y CIUTABOB. gyeckue paboTsl, ohopmite-
OIIK-1; OIIK-2 HHE PE3YILTaTOB, HOPMY-
JMPOBKA BBIBOJIOB, TECTH-
pOBaHUE, UHAUBUYAIbHOE
3aJlaHue.
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4 | MerajuiMueckrie U HeMeTalInye- JlaGopaTopHble 1 IpaKTH-

CKHE€ MaTepUabl. OIIK-1: OIIK-2 4yeckue paboTsl, ohopmite-

HHE Pe3yJabTaToB, GopMy-
JMPOBKA BBIBOJIOB, TECTU-
pOBaHKE

10.2. TunoBbie KOHTPOJIbHBbIEC 32JaHUS UM UHbIE MATEPHAJIbI, HEO0OX0AUMBbIE

JJIS OLCHKH 3HAHUI, YMEHUI, HABBIKOB M (UJIM) ONBITA AeITEJIbHOCTH, XapaK-
TEPU3YIOIIMX 3TANbl ()OPMHUPOBAHNS KOMIIETEHIIMI B poLecce 0CBOeHUs 00-

pa3oBaTeJIbHOM NPOrPaMMblI

10.2.1. KomnuiekT 3aganuii k iabopatopHoii padore Nel
Tema: «MapKupoBKa KOHCTPYKIIMOHHBIX MaTEPUATIOB
A) ObopMHUTH KOHCIIEKT IO TEME JIa0OpaTOPHON PabOTHI.

b) Beimonuute 5 3amanuit utoroBoro tecta. Knaccudumuponats, pacimdpo-
BaTh MapKH CIIABOB.

Bapuant 1 (u enie 14 BapuaHTOB TECTOB)

Ct5Imc.
VI10A
18X2H4MA
K460-3
bpKM3-1

10.2.2. KomnuiekT 3a1anuii K 1aboparopHoii padore Ne2
Tema: « Tunbl KpUCTATVIMYECKUX PEMIETOK U UX OCHOBHBIEC XapaKTEPUCTUKM
A) OpopmuTh OTUET 1O TEME JTa00PATOPHOU PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1. TInockocTh B KyOMYECKOM KPHCTA/LIE OTCEKAeT Ha KOOPMHATHBIX OCSIX OTPE3KH, PaBHBIC a; 2B;
¢. Onpenenutp Kpuctawiorpapuyeckue uuaekce miockoctu (hkl)?
2. TlocrpoiiTe mpocTpaHCTBEHHOE N300paKeHHE IIIOCKOCTEH (Ha mpuMepe Ky0a), IMEIOINX Kpu-

craworpaguueckue uagekest (110); (111); (112); (321); (110); (111); (11 1).
Omnpeznenute CUMBOJ HalpaBJeHUs, poxojsiiero yepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpocTpaHCTBEHHOE M300paKeHUE CIIenyIomuX Hamnpasienuit B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [111]; [121]; [111];
[111];[21 17;[1 1 17; [211]; [311].

5. [TloacuuraiiTe yncia0 aTOMOB B siueiiku u KoopauHanmonHoe uucio ais OLK u 'K u I'TTY
PELIETOK.

~ow

B) Bemonnauths 5 3agaHuii UTOrOBOTO TECTA.
Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1. K cnoxHBIM KpUCTAJUNIMYCCKUM PCIICTKAM OTHOCAT ...
1. KPpUCTATNIMYCCKUC KyGI/I‘-ICCKI/Ie peHICTKU
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2. pemieTku ¢ OOIBIIUM KOJTHYECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JI0JII0 3JIeMEHTApHOU SYeHKU MpuxoauTcs 0ojiee OTHOTO aroma
4. peleTkd, y KOTOPBIX Ha JIOJIIO 3JIEMEHTAPHON SYEUKHU PUXOJUTCS OJJUH aTOM

2. Bribepute cooTBercTByIOMHKE Xapakrepuctuku mis ['TIK pemrerku:
l.a=b=c; a=B=y=907; K=12;x=0,74

2.a=b=c; a#B=y=90%; K=8;k=0,68
3.a=b#c; a=f#y; [=12;xk=0,74
4. a=b#c; a=P#y; K=12;k=0,56

3. Ykaxute 0003HAYCHUS TUIOCKOCTH B MHAEKcax Musiiepa .

1. (1 10)
/| 2. (101)
e S 3. (011)
L™ 4 4. (110)

/ L

/’/,f’””f /’/
/
/

<7 1. [112]
_7[” 2. [221]
T 3. [212]

4. [121]

5. CBONCTBO, 3aKJIIOYANOIIEECs B HEOJHOPOJHOCTH CBOMCTB MaTepuala B pa3jM4YHBIX KpH-
cTaJyIorpapuuecKux HarnpaBiIeHUX, Ha3bIBaeTCH ...
1. m3zoTponus

2. aHU30TPONUS
3. TekcTypa
4. nmonumopduzm
10.2.3. KommiekT 3aaanuii k jJjaboparopHoii pa6ore Ne3

Tema: «OrnpeneneHre MIOTHOCTH JUCIOKAIIMM METOJIOM AJIEKTPOHHOW MHUKPO-
CKOITHH»

A) OdbopmuTh OTYET MO TEME JabOPaTOPHOU pabOTHI.

b) BeimosnHuTh 3a1anus Kk 1abopatopHoOit padore.
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HOZ[C‘-II/ITaTB IINIOTHOCTH III/ICHOKaLII/Iﬁ Pa3IMYHbIMU METOJAMH I10 SJICKTPOHHOMUKPOCKOIIHN-
yecKuM QoTorpadusim.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1. DnexTpoHHas MylIKa B MUKPOCKOIIE IpeIHAa3HAYeHA A ...
1. GombOapAMpPOBKU TOBEPXHOCTH KaTo/1a
2. GbopMUPOBaHUS YCKOPEHHOTO MOTOKA IEKTPOHOB
3. (hOKYyCHPOBKH MOTOKA JICKTPOHOB
4. GomMOapIMPOBKH IMMOBEPXHOCTH aHOJA
2. MOMEHT OKOHYaHUSI TIOJIMPOBKH (DOJIBIH ONPENEIAIOT 11O ...
1. mosiBeHUIO OTBEPCTHS B (DOJIBIE
2. W3MEHEHUIO TOKA B IMOJIMPOBKU
3. mosiBieHuto 6yecka Goapru
4. BpeMEHHU IOJINPOBKU
3. Haubosnee TOYHO MIOTHOCTH AUCIOKAIMIA PACCUUTHIBAIOT ...
1. mo ssMmkaM TpaBieHuUs
10 YUCITY TPaHUI]
METOAOM CEKYIIUX
METOJIOM ITOBTOPHOTO 00X0Aa
a3peIaroIIyI0 CIIOCOOHOCTh MUKPOCKOTIA YAYYIIAOT ...
. UCTIOJIB3YSI HOCUTEINIH CBETA C MAJIOW ITMHON BOJHBI
2. MCTIOJIB3YSl HOCUTEIIH CBETa C OOJIBIION UTMHON BOJIHBI
3. ucnomnb3ys 0oyiee TOHKUE OOBEKTHI
4. yMeHBILUB anepTypy
5. Pa3pemaromnias cnocoOHOCTH Iprbopa - 3TO. ..
1.BenmunHa, 0OpaTHAs HAUMEHBIIIEMY PACCTOSIHUIO MEXIY ABYMsI TOUKaMH, BOCIIPUHUMA-
€MBIMU OTZIEIHHO
2. HauMEHbIIIEE PACCTOSTHUE MEXKIY OTACTHHBIMI 00BEKTaMH
3. BelIMuYMHA y4acTka o0pasiia, BUIMMOTO B IpUOOpe
4. BeTM4IHMHA, TPOIIOPIIMOHATbHAST HANMEHBIIIEMY PACCTOSHUIO MEXKIY OT/ICITHbHBIMU 00BEK-
TaMu

2
3
4
4, P
1

10.2.4. KoMnieKT 3a/1aHU K NPAKTHYECKOMY 3aHATHIO.

Tema: «Kpucramimueckoe cTpoeHUE TBEPABIX Tel U Je(PEKThl KpHUCTaIUe-
CKOTO CTPOCHHUS»

A) OpopMHTH KOHCIIEKT IO T€ME MPAKTHICCKOTO 3aHSATHS.
b) Beimonauts 5 3amanuii K'TOTOBOTO TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1. ledexTsl, TEpMOAMHAMUYECKU BBITOHBIE [T KPUCTAJLIA!
1. nmakyHsl
2. BakaHcui
3. OUCIIOKaIuH
4. rpaHuIBI

2. Ykaxute (popMyITy, OTIMCHIBAIONTYIO TIEPBEIi 3aKoH DuKa:
1. h=2Dt

2. h:i

VDT
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3. I=-Dxoc/ox
4. T=—-Dxoc/ot
3. KpaeBoii nucinokanueid Ha3pIBaeTCs 001acTh ...
1. uckakeHU# KpucTaia BOKPYT Kpas FpaHUIlbl 3epHA
2. UCKaXEHHS KpPHUCTaJula BOKPYT Kpasi SKCTPAIIOCKOCTH
3. pacTsKeHHs B KpHCTaJUIe, 00yCIOBICHHYIO HAIMYHEM SKCTPATUIOCKOCTH
4. cxatusl B KpUcTasie, 00ycIOBIEHHYIO HATMYMEM SKCTPAIIOCKOCTH
4. O6vemHbIe ePEKTHl KPHCTATNYECKOTO CTPOCHHUS:
1. qucnokanuy, Eermo4YK: MEeKy3€eJIbHbIX aTOMOB
2. BaKaHCHUH, MEXKY3€JIbHbIE aTOMbI, IPUMECHBIE ATOMBI
3. IOpBI, TPELIUHBL, OJIOKU
4. rpaHHLIbI 3epeH, TpaHuIbI (a3, TPaHHUIIbI OJIOKOB
5. BonpIias pazHuna Mexay TeOpEeTUYECKOW M peabHOM MPOYHOCTHI0 KPUCTAIUIOB OOBSICHS-
€TCsl HAIMYHUEM B KpUCTAILIaX. ..
1. rpanuil 3epeH
2. IACIIOKAIUH
3. BakaHCUU
4. IPUMECHBIX aTOMOB

10.2.5. KomnuiekT 3aanuii k 1abopatopHoii padore Ned
Tema: «Makpo U MUKPOCKOITUYECKUN aHATU3 CILJIABOB»
A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimosnauTh 3a1anus kK 1abopatopHoit pabore.

1. IlpurotoButh Makpouutnd. BeisiBUTE Ha Makpouutude aeeKTs, HapyIIAIOUIHe CIUIOITHOCTh
MeTalia, JIMKBAIMIO cepbl U Gocopa, CTPOCHNE JIUTOH CTallM, BOJIOKHUCTYIO CTPYKTYPY U T.J. U
3apHCOBATH HX.

2.Kpatko onucaTb METOJUKY IPUTOTOBIECHHS MUKpOLLTU(a.

3.UccnenoBaTh MUKPOCTPYKTYPY CTaIM WM YyT'yHa JI0 M TIOCJIE TpaBlieHUs. 3apucoBaTh HabI01a-

E€MYI0 MUKPOCTPYKTYPY CTaJId WU YyryHa
b) BeinmonHuTs 5 3aaHuii KTOrOBOTO TECTA.

Bapuant 1 (u ene 10 BapuaHTOB TECTOB)
1.MuxkpocTpyKkTypa CIIaBoB —3ToO..
1. Tun KpUCTaJUINYECKOTO CTPOCHHUS
2. 3epHa WK KPUCTAJUIUTHI, BUUMBIE B ONITUYECKUI MUKpOCKOMN npu yBenuuenuu 100-
500pas.
3. Ctpykrypa nedexroB KP, Buammast B 371€KTpOHHBIM MUKPOCKOIL.
4. Ctpoenue cruiaBa, BUIMMOE ITpH yBeanueHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIIEIOBATEIEHOCTD ONEPAIlnii IIPH M3TOTOBICHUH MUKPOILTH(A.
1. Beipe3ka
2. TpaBnenue
3. lllnudosanue
4. ITomupoBanue
3. Meron baymana npenHazHaveH Ajsl. ..
1. BBIAABIIEHHSI MAKPOCTPYKTYPHI JIMTOW CTaIN
2. BBIABJICHMSI paCPEEIICHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBIICHUS] HEOTHOPOTHOCTH paCTIpeIeIeHus! (JIMKBAIHH) CEPBI
4.BBIABIICHUS TPAHUL] 3€PEH
4. IlonupoBaHne MUKPOLLIH(A MPOBOJSAT C LETBIO. ..
1. ycTpaneHus H300pakeHUs TOBEPXHOCTH
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2. BBISIBIICHHSI TPaHUI] 3ePCH

3. BBISBJICHHS MaKpOIe(eKTOB

4. BBISIBIICHUS] HEOAHOPOTHOCTHU pacrpenencHus (JTukBanuu) pochopa
5. Paspemaroiiasi CloCOOHOCTh MUKPOCKOIIA - 3TO. ..

1. BenmunHa, oOpaTHAs HAUMEHBIIEMY PACCTOSHHUIO MEXIY ABYMS TOYKaMH, BOCIIPUHUMA-
€MBbIMH OTIENBHO

2. HaMMEHBIIIee PACCTOSHUE MEX]Ty OTJICIbHO HAOMI0JaeMbIMU OOBEKTaMU
3. BemMyMHA ydacTka oOpasiia, BUIUMOI0 B Mpubope

4. BelMYMHA, NPONOPLUOHAIBHAS HAUMEHBIIEMY PACCTOSHUIO MEXKIY JBYMs TOUYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

10.2.6. KommiekT 3aj1aHuii k 1a6opaTopHoii padore Ne5

Tema: «MexaHnueckre CBOMCTBA KOHCTPYKIIMOHHBIX MaTepuaiioB. Omnpenene-
HUE MEXAaHMYECKUX XapaKTEPUCTUK MPOYHOCTH U MITACTUYHOCTHU.»

A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeimosnauTh 3a1anus k 1abopatopHoit pabore.

1.3apucoBarh JAaHHYIO BAPUAHTOM KPUBYIO PACTSIKEHUS B KOOpAMHATaX «ycuine F -
yamuaenne Al ¥ BBITOTHUTH CIICTYIOIICe:

2. mpeobpa3oBaTh B AUArpaMMy C OTHOCUTEJIbHBIMH KOOPJAMHATAMU «HAIIPSDKEHUE O -
OTHOCHTENbHAS JeopMalys & »;

3. o mpeoOpa3oBaHHOW aUArpamMMe OMPEICIUThH CIETYIOINE MEXaHUYEeCKHE CBOM-
ctBa: E - Momyms ynpyroctu, o, wim o, - Ipefen TeKy4eCTH, o - MpeJIes POYHOCTH,
O - OTHOCHTEJIPHOE yUTMHEHHE, & -CTATUHYECKYIO BI3KOCTh, D-MOYIb MIaCTHYHOCTH.
BapuanTt 1 (1 emie 9 BapuaHTOB JuarpaMm pacTsKEHUS )

BpanT 1 (cmas A3)
12

104 -

[ee]
|

Harpyska, kH
o

0 T T T T T T T T

0 2 4 6 8 10 12 14 16 18

YirvHeine mm
B) BemonauThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapuaHTOB TECTOB)
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1. Vkaxure BIUsHUE IPUMEcEil Ha MEXaHMYECKUE CBOMCTBA KpUCTaslia MpH IJIaCTUYECKO# edop-

MallUu:

1. cHmXaoT HUCXOJHYIO NPOYHOCTDb U MOBBIIAKOT IJIACTUYHOCTD

2. YBCIIMYUBAKOT UCXOAHYIO ITPOYHOCTh U CHUXKAIOT INIACTUYHOCTD

3. IPOYHOCTH U MJIACTUYHOCTb HE U3MEHSAETCS
4. TOBBIIAIOT IPOYHOCTb U MJIACTUYHOCTb
2. IlpenenoM BBIHOCIMBOCTU HA3BIBAIOT. ..

1.Hal'[p${)KeHI/Ie, IIpHU KOTOPOM MaT€pural BeIACPKHUBACT 3aJaHHOC YU CJIO HUKIIOB HAI'PY>KCHUA

2. HampspDKeHHe, NpU KOTOPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IUMKJIOB

Harpy>KeHus

3. HampsbKeHHeE, 110 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pyLIeHUe

4, HAIps>KCHUEC, IIPU KOTOPOM MaT€pural BBIACPKHUBACT MUHUMAJIBHOC YHCJIO IUKIIOB HArpy-

KCHUA

3.Ilpu ucnbITaHUM Ha pacTsHKEHHE 00pasell HArpy3Wid A0 HAIpsDKEHUs G1, MOCJIE 4YEero Harpysky

CHsUTM. BennyrHa OTHOCUTENBHOTO Y/UTMHEHUST o0pasia (puc.) COCTaBIseT:

1. 20% 2.8% 3. 4% 4. 2%

16

24 3 20 &%)

4. Tepnocts no bpuneno yCJIOBHO o0o3Havaercs:
1. HRC 2. HRB 3. HB

5. BLI6epI/ITC NPaBUJIBHYIO ITOCIECI0OBATCIBHOCTS 11O BO3pACTaHUIO BCIINYHH.

1. oB; oT; o
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

10.2.7. KoMmnJjiekT 3a1aHuii K JJabopaTopHoii padore Ne6

Tema: «/cribITaHnsI MaTEPUATIOB HA TBEPAOCTH»

A) OdbopmuTh OTYET MO TEME Ja0OPATOPHOU pabOTHI.

b) BeimonauTs 3a1anus k 1abopaTopHOit paboTe.

1. 151 mpeU10’KeHHBIX MapOK CIIAaBOB IMOA00PATh METO/I U3MEPEHUS TBEPIOCTH.

2.13meputh TBEPAOCTH 00pPa3IIOB.

3.IlepeBectn nonyuyeHHsle 3HaueHus1 TBepaoctu B HB. Paccunrars nmpounocts no bpune-

JTIO.
B) Beinosnauths 5 3aaHuii UTOTOBOTO TECTA.
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Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1. TBepmOCThIO HA3BIBAIOT. ..
1. ctocoGHOCTH BO3BpaIaTh epBOHAYAIbHbIE (HOPMY U pa3MephI IOCIIe CHATUS Harpy3Ku
2. c1tocoOHOCTH MTPOTUBOCTOSATH BHEAPEHUIO JIPYroro 0ojiee TBEpAOro Tena
3. cIOCOOHOCTH MPOTUBOCTOSITh JUHAMUYECKUM Harpy3kam
4. cIocCOOHOCTB COXPAHSATh OCTATOYHYIO IeOPMAIIHIO MTOCIIE CHATHS HArpy3Ku
2. Onpenenute COOTBETCTBUE YCIOBHBIX 0003HAYEHUI MEXaHUYECKIM CBOHCTBAM MATEPUAIIOB:

l.oB 1. TBEpIOCTH

2.0% 2. IAaCTUYHOCTH
3.HB 3. ynapHas BSI3KOCThb
4 KCT 4. IpOYHOCTH

3. Merox PokBenna npeaHa3zHaveH i U3MEPEHUS TBEPOCTH. . .
1. Msrkux MatepuaioB
2. TBepaplx MaTepuaoB
3. TloBepXHOCTHBIX CIIOEB
4. U MATKHX U TBEPABIX MaTEPHAIIOB.
4. VYxaxuTe MaKCUMaJbHOE YCHUIINE TIPU U3MEPEHUH TBEpAOCTH 1o Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kxr
4. 500r
5. MukpoTBepa0oCTh 0003HAYACTCH. . .
1.HB
2. Hpu
3. HRC
4. HV

10.2.8. KomnuiekT 3axanuii K 1abopaTopHoii padote Ne/
Tema: «OnpeneneHne yI1apHoi BA3KOCTH MATEPUATIOB)
A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOM PaOOTHI.

b) BeimosnnuThk 3a1anus k 1abopatopHoit padore.

1.IIpoBectn ypmapHbI€ UCIIBITAHUS HA U3rUO 00pa310B CTAIU NP Pa3IMYHBIX TEMIEpaTypax.
2.Paccunrtarh 3HaUEHUE YAApHOU BSI3KOCTH MaTepHaa.
3.ITocTpouTh rpaduk TEMIEpaTypHOU 3aBUCIMOCTH yJIAPHOH BA3KOCTH UCCIICAYEMOU CTaIH.
OnpenenuTts TeMNepaTypHbIi MOPOT XJIATHOIOMKOCTH.

B) BemosnnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. X11aIHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHbIIeHrE TIpeiesa MPOYHOCTH IPY TIOHM)KEHUH TeMIIepaTyphl
2.YMmenblieHre Ko3pPHUIneHTa JMHAMUYECKOH BI3KOCTH MPH MOHMKEHUH TeMIIepaTyphbl
3.YMeHbIeHre GU3NIECKOTO MpeJieNia TEKyYeCTH TPU TIOHKEHUH  TeMITEpaTyphl
4.YBenuyeHue npezaesna NpoYHOCTH MPU NOHMKEHUHU TeMIIepaTyphbl
2. Vnapnas Bsazkocts KCU onpenenser:
1. YaenbHyto paboTy 3ap0oKI€HUS U PACIIPOCTPAHEHUSI TPEIIUHBI.
2. YenbHyto paboTy pacnpoCTpaHEHUs TPEIUHBI.
3. Paboty pa3pyieHus npyu JMHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoi aedopMaiiiu npu JMHaAMHUYECKUX Harpy3Kax.
3. Ts0 — 3TO TeMIiepaTypa UCIIBITAaHUMN:
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1. T=50°C

2. ipu xotopoit KCU = 0,5 MJTx / M2

3. npu xotopoii Habmromaercs 50% BA3KOW COCTABIAIONICH B M3JI0Me  00pa3ia

4.T =-50°C
4. Onpenenute GakTOPbl, KOTOPBIC CABUTAIOT MOPOT XJIATHOIOMKOCTH U3 MOJIOKEHUsA | B TIOJI0XKe-
Hue2:

nas

S

7

l.yMeHblIIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIAaBA
3.yBeIMYEHUE COMIEPKAHMSI TPHMECEH
4. yBenuueHue pazMepa 3epHa

5. YKaxkuTe NpU3HAKU BSA3KOIO pa3pylICHHUS:

l.0TCyTCTBHE «IIEHKN» HA 00pasiie

2. KpUCTAITNYECKUI H3]IOM

3. BBICOKAsI CKOPOCTh PACIPOCTPAHCHUS TPEITUHBI
4, yaneyHbli U3JI0M

10.2.9. KoMmmieKT 3a1aHuii K MPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakrepa pa3pyluIeHUs] METAUIOB U CIIJIABOB.»
A) OpopMHUTB OTUET MO TEME MPAKTUYECKOTO 3aHSITHS..

b) BbInoaHUTE NpakTUYECKUE 3aJaHNS.

1.ITpoBectu uaeHTU(UKaLMIO U3JI0MOB (YCTAaHOBUTH BHJI M3JIOMOB) U3 HaboOpa M3JIO0MOB METaJLIH-
4eCKUX MaTepuanoB. PaccopTupoBaTh U3I0MBI IO BUAAM.
2.3aMepHuTh OTHOCHTEJBHOE CY)KEHHE 00pa3IoB y TTOBEPXHOCTH XPYIKUX U BSI3KHX H3JI0MOB.
3. 3aMepuTh JJIMHY yCTAJOCTHBIX 30H Ha IMOBEPXHOCTH YCTAIOCTHBIX M3JIOMOB. 3apHCOBATh U3JIOM
1 0003HAYNTH 30HBI HA YEPTEKE.
B) Bemonnnts 4 3agaHus UTOTOBOTO TECTA.

Bapmuanrt 1 (1 emie 8§ BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIu3 MO3BOJISIET ONPEIEIUTH!
1. mutomaae BA3KOM COCTABIAOINIEH B M3JI0Me 00pasia.
2. yJapHYIO BSI3KOCTh CIUIaBa
3. yCcTajaoCTHbIE XapaKTEPUCTUKH CILJIaBa
4. TBEpIAOCTH
2.YKaxnuTe NpU3HAKHU BA3KOTO pPa3pyLICHUS:

1.06pazoBanue «eiikn» Ha oOpasie
2. KpUCTAJUNTNYECKUN H3JIOM
3. BBICOKasi CKOPOCTh PAacIpOCTPAaHEHHS TPEIIHHBI
4. qaneyHblil U3J10M
3.Vkaxute (akTOphl, KOTOPBIE OIPEIEISIOT XPYIKOE pa3pylIeHne, Kak HaunOoJsee OMacHoe:
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1. KpuCTAIIMYECKUI U3JI0M

2. HU3Kasi CKOPOCTh PacCpOCTPAHEHUS TPELMHbI

3. OTCYTCTBHE 3HAYUTEIBHOM MPeIBapUTEIBbHON JedopManuu

4. BbICOKasi CKOPOCTb PacCpOCTPAHEHUS TPELMHbI
4.YkaxuTe BUJ pa3pyleHus, IpU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOIIONAIOT 3 30HBI:
30Ha CTaOMJIBHOTO POCTa TPELUHBI; 30Ha YCKOPEHHOI'O Pa3BUTHUS; 30HA A0JI0Ma.

1.Bsi3KO€ pa3zpylieHne

2. yCTaJIOCTHOE pa3pylleHue

3. XpYIIKO€ pa3pylieHHe

4. 4aCTUYHO BSI3KOE€, YACTHUHO XPYIKOE

10.2.10. KommuiekT 3aaHuii k J1abopaTopHoii padote Ne§

Tema: «BiusarEe XOJIOAHOW TIACTHYECKOW nedopmaiuu M TeMIepaTypbl pe-
KPUCTAJUIM3ALUHA HA CTPYKTYPY ¥ CBOMCTBA CILJIABOB»

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOHN PabOTHI.

b) BeimosnauTh 3a1anus k 1abopatopHoit padore.

1.M3Meputh TOJNIIMHY U TBEPAOCTb Je(POPMUPOBAHHBIX 00pa3LoB. PaccunTars creneHb IuiacTuye-
ckoit nepopmaruu. ITocTponts rpaduk 3aBHCUMOCTH TBEPIOCTH OT CTENEHNU JiehopMariiu.
2PaccuurtaTh TEMIEpaTypHBIM MOPOr peKpUcTaIM3auu Juist Mmeau. [lpoBectu pekpucTain3anoH-
HBII OTKUT U OTHBIX.
3. 3mMeputh TBEpAOCTh OTOXKEHHBIX 00pa3loB. IlocTpouts rpaguky 3aBUCUMOCTH TBEPAOCTU OT
CTeNeHU Ae(OopMaLUH [IOCIIE OT/AbIXA U PEKPUCTAIU3ALINN.
B) BemonauThs 5 3a7aHull UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapraHTOB TECTOB)
1. KpHTH‘lCCKOﬁ CTCIICHBIO I[e(l)OpMaI_[I/II/I A PCKPUCTAININ3AIMOHHBIX ITPOHCCCOB HA3BIBACTCH..

l.crenens nedopmaiuu, MpUBOJALIAS MOCIE HAarpeBa Ae(pOpMUPOBAHHOTO MaTepuaia K T'd-
TaHTCKOMY POCTY 3€pHa
2.creneHp Aedopmanvy, Ipu KOTOPOM JoCcTUraeTcsl HauboJbIIasi BO3MOXHas MIIOTHOCTh Jie-
(EeKTOB KPUCTATITNYECKON CTPYKTYpPbI
3. MUHUMaJIbHAs CTETIeHb Ae(opMaliui, Tpu KOTOPOH 3arac BA3KOCTH MaTepHalia CTAHOBUT-
Csl PaBHBIM HYJIIO
4. MUHMMaJIbHas CTENEeHb Ae(opMaluu, Npu KOTOPOH peKPUCTAIUIM3ALMOHHBIE MPOIIECCHl HE
BBI3BIBAIOT POCTA 3€PEH
2.0T1BIX -3TO TPYIIA SIBICHUH, TPOUCXOSMIINX IIPH HATpeBe JeOPMHUPOBAHHOTO METAJLIA U OXBa-
THIBAIOIINX. . .

1. nporecchl 3apOXkKAECHUS U POCTA HOBBIX 3€PEH C MEHBIINM KOJIUYECTBOM J1€(DEKTOB CTPOEHUS

2. mporecchl 00pazoBaHMs CyO3epeH C MaJIOYIJIOBBIMH TPaHHULAMH, BO3HHUKAIOIIUMH TIPU
CKOJIB)KCHHHU U MEPCTIOJI3aHUN )]I/ICJ'IOKaHHI\/'I
3. M3MEHEHHs] TOHKOW CTPYKTYphl (IJIaBHBIM 00pa3oM YMEHbBIIEHHE KOJIMYECTBA TOYEHHBIX
ne(heKToB)
4. mpoueccsl U3MEHEHUs1 GOPMBI U pa3Mepa 3epeH

3.Ykaxure TeMIiepaTypHbIii HHTEpBaJ X0JI0JHONH 00pabOTKH CIIIIaBOB:

1. Toop= Thx
2. 0,4 Trn < Toop < Ton
3. Toop << 0,4Tux
4. To6p < Tso
4. Ykaxute BHEIIHNE IIpU3HAKH IPOILIECCOB HCpBI/IqHOﬁ pCKpI/ICTaJ'IJ'II/I3aI_II/II/I:
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1. ykpynHeHue 3epHa
2. U3MeIbYCHHE 3epHa
3. u3MeHeHue GOopMBI 3epHa JI0 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBmkytel cuitoi mporecca coOupaTebHON PEKPUCTAIITH3AIUY SIBIISICTCS

1.ymeHbIIIeHNE TUIOTHOCTH AUCIIOKAIIHIA

2. yMCHBIIIEHUE CYMMapHOW BEIIMYUHBI TOBEPXHOCTHOM SHEPTUU

3. YMEHBIIICHHE CYMMapHOW BETWYMHBI DHEPTHH, 3a CYET CHUIKEHHUS OCTATOYHBIX HaIpsIKe-
HUM

4. yBenmMyeHUe TUIOTHOCTH JUCIIOKAIIAIA

10.2.11. KomIuieKT 3aaHuii K JJabopaTopHoii padoTe Ne9

Tema: «TepMHUUEeCKU aHAJIN3 CIIJIABOB)
A) OdbopmMuTh OTYET MO TEME JabOpaTOPHOUN pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1.3adukcupoBarh TEMIEpaTypHI CILIABOB MPH OXJIAXKICHUN depe3 Kakabie 30 cex.

2 ITocTpouTh TEpMHUYECKHE KPUBbIE OXJIAKIACHUS CIUIABOB U ONpPENENIUTh KPUTUYECKUE TOUKHU (hazo-
BBIX IIPEBPALLCHUM.

3. ITocTpouTh uarpaMmy COCTOSIHUSI «OJIOBO-IIMHK», YKa3aTh Ha3BaHUS JMHUHN JuarpamMMsl U (a3o-
BBIC MIPEBPAILICHHS, COOTBETCTBYIOIINE JIMHUSM JHArPaMMBI.

B) BemonnuThs 5 3a7aHull UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.Ha3oBute THI CIlJIaBa, KOTOPOMY XapaKTCpHA AaHHAs KPUCTAJUIMYCCKAA pCHICTKA

1. Tepaslii pacTBOp BHEIPEHMUSL.
2. TBepablif pacTBOp 3aMelleHUs.
3. XuMH4ecKkoe coeIMHEHHeE.

4. MexaHHuecKasi CMECh.

O -korMroHeHm A
@ -«xomroHeEHT B

2. KpuTtndeckum 3apoblieM Ha3bIBAETCs
1. 3aposiim TBepa0i (hasb
2. TaKO# 3apOBIII, POCT KOTOPOTO COMPOBOKIAECTCS MOBbIIeHHEM dHeprun [ uboca.
3. 3apOJIBIII CIIOCOOHBIH K POCTY.
4. xpucTaIndecKkasl 4acTUIa MPUMECH.
3.IlpaBmiio a3 uMeeT BU ......

1.C = K+d-1.
2.C=0DO+K+1
3.C=d-K+1
4.C = K-O+1

4.Ha pucyHke npejicTaBieHa AuarpamMma ......
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1.01HOKOMITOHEHTHAS

2.C XUMUYECKUM COEMHEHUEM.

3.C oTCyTCTBHEM PAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSIHHH.

4.C orpaHU4YeHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. IBmkymieii cuioi mporecca Gpa3zoBoro nepexoa ABIsSeTcs

1.cTeneHb nepeoxIaXACHUS CUCTEMBI.

2.pa3Mep KpUTUYIECKOTO 3apOabIIIa HOBOU (ha3sl.

3.TeMIeparypa CUCTEMBI.

4.pa3HOCTh TEPMOIMHAMUYICCKIX MTOTCHIIUAIOB (a3.

10.2.12. KomiuieKT 3aaHumii k J1abopaTopHoii padore Nel(

Tema: «AHAIIU3 gUArPaMM COCTOSTHUS IByXKOMITOHEHTHBIX CUCTEM»
A) BbINOTHUTS MHANBUYATBHOE 33JJaHUE K JJabOpaTOpHOM paboTe.

3apucoBatrb, coOII0Oas MacIITad, JaHHYI0 BapUAHTOM JUarpaMmy COCTOSIHUS U BBITIOJIHUTH Clie-
JyIollee:
a) YCTAaHOBUTD THUII IaHHOM TUarpaMMBbl;
0) onpeeuTh CTPYKTYPHBIN U (ha30BbIi COCTaB BCEX 00JIACTEH M OTPa3UTh €ro co-
OTBETCTBYIOUIMMH OYKBEHHBIMH 0003HAUEHUSMU Ha TUarpaMMe;
B) ONPEACTUTH MOJIOKEHHUE CIIaBa, JAHHOTO BAPHAHTOM, Ha TUarpaMMe COCTOSHUS;
') ONpEAETUTh YUCIO CTENEeHelW CBOOOBI CIljlaBa B €ro KPUTUYECKUX TOYKaX HUB TEeMIEepaTypHBIX
MHTEpBaJiaX MEX/1y KPUTUYECKUMHU TOUYKaMH 10 npaBuity (a3 'ub60ca 1 mocTpouTh KpUBYIO OXJIa-
MKJIEHUS 3TOTO CIUIaBa B KOOpAUHATaX TeMIepaTypa-Bpems;
1) OTIPENIENTH JIJIS 3aIaHHON BapHaHTOM TEMIIepaTyphl CIUIaBa cOCTaB (a3 U BECOBOE COOTHOIIIE-
Hue (das;
€) 0XapaKTepPH30BaTh CTPYKTYPY 33JaHHOTO CIIJIaBa IPH KOMHATHOM TeMIIeparype.

Bapuanr 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)

t'C
2400

2200 TN 2150

1800 \ \Y/ !

1600 t t

| ' !

1400 } |

[} ' '

%0 0 10 20 30 40 50
Ru . TiRu
——%Ti
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b) BeimmosnuuThs 5 3agaHui UTOTOBOTO TECTA.

Bapuant 1 (1 emme 10 BapraHTOB TECTOR)
1.Vkaxure (baSBI, HaxoJ41muecs B paBHOBECHUHN HA JIMHHUN HE AuarpaMmbl COCTOAHUA

I 1.B + ®)uaKocTb
2. A+XUOKOCTH
C +E 3 A+LB+ JKUIKOCTh
4.A+B
P Q
hi|
A B

11 2.2 3.3 4.4

3.@opmyiia, onpeensonas KoJIMu4ecTBO TBep1oi (a3bl B Touke «by criaBa | umeer Bux ......

el 1t T 1. A= 100%
[ T E bc
a AN > A= 100%
p b o ac
1
| o 3, A:b—gx100%
B 1 E a

4. A= 100%
bc

4.Yxkaxure cTpykTypy cmiasa || mpu komHaTHO Temneparype

lL.a+p
I IT 2.B+A
G — | _+E 3. B + sBTekTuka (A + B)
. \ o 4. B + sBTexTuka (o +f)
b
P Y Qo
| 4
|
A 1 E
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5.VKaXuTe YHUCIIO CTEeNeHEN cBOOOABI B TOUKE «a» CIuiaBa 1

1. Hons
« I 2. Onna
F 3. e
C \E/i’;ﬁ_ 4. Tpu

n
2 : 4 EmEBn

10.2.13. KommiekT 3agaHuii Kk JabopaTopHoii padore Nell

Tema: « MUKPOCKOTTMYECKHI aHAIN3 METAILIOB U CIU1aBOB. CTpyKTypa

YIIEPOANCTOMN CTaIl B PABHOBECHOM COCTOSTHUI
A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.

b) BeimosnauTsk 3a1anus k 1abopatopHoit padore.

1.  Belueptuth AuarpaMMy COCTOSIHHS YKEJI€30-yIJIepo ] Ha pa3BepHyToM jucTe 6ymaru. [loctpo-
UTh TEPMHUYECKHE KpuBble oxyaxiaeHus g ctaien ¢ 0,3 %C; 0,8%C u 1%C c ykazanuem
(ha30BBIX MPEBpAIICHUI 1 KOHEYHON CTPYKTYPHI.

2. IlpoBecT MHKPOCKONMUYECKHH aHanu3 oOpa3noB (5 mT.). Onpenenuts MUKPOCTPYKTYPBI U

3apUCOBATH YCIOBHO CTPYKTYPY MO3BTEKTOUIHBIX CIUIABOB C PA3JIMYHBIM KOJIMYECTBOM YTJIe-

pona (3 mit.), 5BTEeKTOUAHOTO U 3a9BTEKTOUIHOTO CILIaBOB.

OmnpenenuTh KOJIMYECTBO yriiepoaa B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).

Y CTaHOBUTH B3aUMOCBSI3b MEXK/Y YIJIEPOJIOM U CBOMCTBAMH CILJIABOB, IIOCTPOUTH I'padUKH 110

TaHHBIM TabJ. 1 (cripaBOYHBIC MAaTEPHAIIBI).

How

B) BemonnauThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuanr 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro takoe pepput?
1) Xumudeckoe coeTuHEHUE
2) MexaHuueckas cMech
3) TBepablii pacTBOp yriiepoaa B a-Kejese
4) TBepplil pacTBOp yIiiepojia B y-Keje3e

2. Kakyto ctpykTypy umeert cruiaB ¢ coaepkanuem 0,45 %C?
1) Ilepaut
2) ®epput + nepaut
3) @eppur + LIEMEHTUT BTOPUYHBII
4) ®epput + IEMEHTUT TPETUYHBII
5) ®eppur

3. Ilpu kakoii Temneparype NpoucxoauT odpasoBanue nepiaura B crase 0,50 %C?
1) JIuaus PSK
2) JIuanga GSK
3) JIluaus SE
4) JIuaus PG
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5) Jluaus PQ

4. Kak BBITJISLIUT 1O MUKPOCKOTIOM (peppuTt?
1) B Buze cBeTIIBIX 3epeH
2) B Bujie TEMHBIX 3€peH
3) B Buze cBETIION CETKH MO IPaHMIIAM 3€pEH
4) B BuJie CBETIIBIX UIJI
5) B Bue cBeTIIBIX MEJIKMX YACTHIL IO TPaHULIAM 3€pEeH

5. Kakoit u3 criimaBoB Oy/1eT UMETh BBIIIE TUIACTHYHOCTH?
1) Cas 0,2 %C
2) Cmnas 0,45 %C
3) Crunas 0,8 %C
4) Cmnas 0,6 %C
5) Cruag 0,01 %C

10.2.14. KomIuieKT 3aJaHuii k JjabopaTopHoii padoTe Nel2
Tema: «CTPYKTYpa, CBOMCTBA U IPUMEHEHUE YYTYHOB»
A) OpopMuUTh OTYET MO TEME JIa0OpPaTOPHON PabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOit padoTe.

1. MeracraOunbHas U ctabuibHasg (OTAENBHO) AMAarpaMMbl C yKa3aHHMEM Ha HUX CTPYKTYPHBIX

COCTaBJISIOLIMX.

N3yuuTh noa MUKpOCKonoM npH yBenndeHuu X500 nmeromuiicss Habop MUKpoUuIHdOB.

3apucoBaTh CXeMaTUYHO MUKPOCTPYKTYPY.

JlaTh XapakTepUCTHKY YyryHa IO CIEAyIOIIel cxeMe: Kiacc 4yryHa, rojkiacc, gopma rpa-

¢uTa (11 cephIX YyTyHOB) WM MPOLEHT yriepoaa (11t OesbIX), Crocod MolydyeHus, Xapak-

TEPUCTHKA METAITIMYECKOW OCHOBBI.

5. IloctpouTh rpaduku KpuUBBIX OXJIQXJEHHUS JIBYX CILIaBOB (IO 3aJaHHUIO IpernojaBaTesisi) C
OIHCaHUEM IPOLECCOB, MPOUCXOASNIMX B KKIOH KPUTUYECKOH TOUKE M MEXIYy HUMHU. IJB-
TCKTUYCCKAsA U OBTCKTONIHAA PCAKIIUH.

Mo

B) Bemonnuths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 eme 11 BapuaHTOB TECTOB)
1. Kakoii uyryH nu3o0paxeH Ha pUCyHKe?

3 ﬂ ','?». 2"‘*",(;‘ 1) cepblif Cc MeIKOIUIACTUHYATON
i A N dhopwmoii rpaduTa
' ' 2) cepblil ¢ KpyNHOIUIACTUHYATON
dhopmoii rpaduta
3) BBICOKONPOYHBIH Ha (heppuUTHOM
OCHOBE
4) BBICOKONPOYHBII Ha NEPIUTHOU
OCHOBE
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2. Kakas cTpykrypa OyzneT y KOBKOTO UyT'yHa, €ClIU Mociie TpauTu3aiiui B METAUINYECKON
ocHoBe octaiioch 0,8%C?
Ho+T
2)D+I1+T
HMO+r
4) T+ JT+IT 1

3. Kakyro cTpyKTypy UMEET T0IBTEKTHYECKUI OeNbIi 4yTryH rpu temmeparype 450°C?
1) nepnut + HEMEHTHT BTOPUYHBIN + JIeAeOypHT
2) nmepauT + nene0ypur
3) mepiuT + HEeMEHTHUT NePBUYHBIN + 1ee0ypuT
4) ayCTEeHHT + [IEMEHTHUT BTOPUYHBIN + Jie1eOypuT

4. Kakoe nipeBparieHue nporekaet Ha auaun CD?
1) )KUIKOCTh — LIEMEHTUT MEPBUYHBII
2) )KUJIKOCTh — IIEMEHTHT BTOPUYHBIN
3) KUJIKOCTb — ayCTEHUT
4) KUAKOCTh — JIeIe0ypUT

5. CKOJBKO yriepoja CoAep UT MepauT B (heppUTO-IepIUTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

10.2.15. KomiuiekT 3aaanmii k JiabopaTopHoii padore Nel3

Tema: «MccnenoBanue BIUSHUS CKOPOCTH OXJIQKICHUS HA TBEPAOCTh YIJIEPO-
JIACTOM CTAJIN»

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTts 3a1aHus kK 1abopaTopHO padoTe.

1. U3y4nTh OCHOBHBIE BHJIbI TEPMHUECKOH OOpabOTKH YIIEpOAMCTON CTAaIM U IMOJIydaeMble MpHU
3TOM CTPYKTYpBHI.

2. OnpenenuTs TEMIEPATYPy HarpeBa UCCIEIyEMOMN CTaIIH.

3. IIpoBectu oxnaxkaeHne oOpa3LOB € PA3IUYHON CKOPOCTHIO, UCIIONIb3Ys PA3IUUHbIE BU/IbI TEPMU-
yeckol 0o0paOOTKM U cpeAbl OXJAXKACHUSA: OTXKHUI (OXJaXIEHHE C IEYbl0), HOpMaIHU3aIHI0
(oxJakJeHne Ha BO3/yXe), 3aKaJIKy B Macie U BOJIE.

4. OnpenenuTh TBEPAOCTh CTAM B 00pa3Iax, OXJIXKJACHHBIX C pa3IMIHON CKOPOCThIO. [locTpouTh
rpaduk 3aBucumoctu TBepaoctH cranu (HRC) oT ckopocTu oxnaxaeHusl.

5. N300pa3uth quarpaMmMy W30TEPMHUECKOTO MPEBPAIIEHUs ayCTEHNTA, YKa3aTh Ha3BaHHUE JIMHUHN H
o0actH (pa30BbIX MPEBPALICHUH.

6. OnpeaenuTb MHUKPOCTPYKTYPY CTaJIM MOCIE PAa3IUYHbIX BUAOB TEPMUUECKOI 00pabOTKU M0 at-

Jacy MUKpPOCTPYKTYP.

B) Beimonuuts 5 3aaHuii K'TOrOBOTO TECTA.

Bapuant 1 (u emnie 8 BapaHTOB TECTOB)
1.C yBenuueHrneM CKOPOCTH OXJIaXKICHUS TUCTIEPCHOCTH (PePPUTO-TIEMEHTUTHON CMECH. ..
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BO3pacTaer
YMEHbILIAETCs
HE U3MEHSCTCS
U3MEHSETCS MEPUOINYECKH
2.C yBenn4YeHUEM CTETICHH MEePEOXJIAXICHUS YUCIIO 3apOAbIIIe, 00pa3yrIIUXCs B €AUHUILY Bpe-
MEHH. ..
1. Bo3pacraer
2. yMEHbIIIAETCs
3. HEe U3MeHseTcs
4.cHayaso BO3pacTaeT, a 3aTeM YMEHbIIIAeTCsl.
3. Tepmuueckast 06paboTKa, COCTOALIAS U3 HAIPEBa CTAJIM B AYCTEHUTHYIO 00JIaCTh, BBIIEPKKU U
OXJIQXK]ICHUS Ha BO3/1yX€ HA3bIBACTCH. ..
1. 3akanka
2. OTIYCK
3. HOpMalTU3aus
4. oTxKUT
4.YKaxXuTe MaTeMaTHUECKOE BBIPAXKEHUE, OTPEICIISAIONIee 3ePHOTPAHUYHOE YIIPOUHEHHE.
1. o, =0, +xd™?
2. o0,=0,+aJ"C"
3. o, =0,+ aGb\/_p
4. o, =oc, +aGb’L
5. HanGompIryto TBEpIOCTh, 3 MEPEUNCICHHBIX CTYKTYPHBIX COCTABIISIFOIINX, UMEET..
1. mepaut
2. TPOOCTHUT
3. copOur

4. dpeppur

NS

10.2.16. KomuiekT 3agaHuii k J1abopaTopHoii padore Nel4

Tema: «3akayka yriepoauCTbIX CTaJICH»

A) OpopmuTh OTUET 1O TEME JTA0OPATOPHOM PaOOTHI.
b) BeimosnauTh 3a1anus k 1abopatopHoit padore.

1.  Omnpegenuts TBEpIOCTH 0OPA3IIOB 0 3aKaJIKK Ha nmpubope Poksema no mkane B.

2. Ompenenuth TeMIlEpaTypy 3aKajJKH MOJYYEHHBIX 00pa3IOB B COOTBETCTBUH C COJCPKAHUEM
yIJIepo/ia, ¥ BpeMsl BBIIEPKKH B TICUM B 3aBUCHMOCTH OT pa3MepoB 00pas3IloB.

3. IlpoBecTH TEXHOJOTHMYECKHH MPOIECC 3aKaJKH OOpa3lOB B COOTBETCTBYIOMIMX 3aKAIOYHBIX
cpenax.

4.  3amepuTh TBEpAOCTh 00pa31oB Ha mpudope Pokeemta no mkane C mocie 3aKajiky U 1Mo Moiy-
YEHHBIM JJAHHBIM MIOCTPOUTH 3aBUCHMOCTH IOCTIC 3aKAJIKHU:
HRC=f(C%), HRC=f(V ;). Uepes aHanu3 moIy4eHHBIX 3aBUCUMOCTEN CPOPMYITHPOBATH

BBIBOJbI.

W3yunTh, CXeMaTHYEeCKH 3apHUCOBATh M OMUCATh MUKPOCTPYKTYPY KOMIUIEKTa 3aKaJICHHBIX
o0pasuoB npu yBenndeHuu x500.

ITo 3amanumio mpenongaBarens M300pa3uTh HA AWArpaMMax H30TEPMHUYECKOTO IMPEBPAIICHUS
ayCTeHHTA Pa3JIMYHbIe BHJIbI 3aKaIKH (M3MeHss T HarpeBa W CKOPOCTH oxJaxiaeHus). Omnu-
caTb (pa3oBbIe IPEBPAIICHHS U KOHEUHYIO CTPYKTYpY CTajeil.
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B) Bemonauts 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapraHTOB TECTOR)

1. Kako#i u3 crijiaBoB 1OCIIe 3aKajku Oy/IeT UMETh BBIIIC TBEPAOCThH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa noka3zaHa Ha pUCyHKe?

- - 1) MapTeHCUT METKOUTOIbYAThINA
2) MapTeHCuT KpyITHOUT0JIbYaThIi
3) MapTeHCHuT + TPOOCTUT

4) MapTeHcuT + LIEMEHTUT

3. KakoB MexaHW3M MapTE€HCUTHOIO MpEeBpaIeHus?

1) Auddy3unonusiii
2) besnudy3ronHbIit

4. Kakas cTpykTypa copMupyeTcs y cTanu Y8 MpH yKa3aHHON CKOPOCTH OXJIaXIeHUs?

tc 1) TpoocTut

Aci 2) Maprencut
3) Maprencur + depput
j\ 4) MapTeHCHUT + IEeMEHTUT BTOPUYHBIN
‘Illl\'.
gt
5. CKOJIBKO yTJIepo/ia COAEPKUT MAPTEHCUT CTaIH 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

10.2.17. KommiekT 3aganuii K JadopartopHoii padore NelS
Tema: «OTyck cTayim»
A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU padOTHI.

b) BeimonauTs 3a1anus k mabopaTopHOit paboTe.

1. OmnpegenuTs TeMIeparypy 3aJaHHOTO TpENojaBaTeleM BUAA OTIYCKa UM BpPeMs BBIIEPIKKHU
oOpasia nmpu BEIOPAaHHOU TeMITepaType.

[TpoBecTu oTIIyCK 0OPA3IOB.
3. Ompenenuts Ha TBepaoMepe 1o mmkane C TBEPAOCTh OTIMYIIEHHBIX 00pa3ioB [locTpouts 3a-

sucumocts HRC=f(T,,,,, ) as cranu 45 u 0OBACHATE IPMYMHBI TIa€HHS TBEPIOCTH.

N
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4.  (CxeMmMaTHYECKH 3apUCOBaTh CTPYKTYpY IOCJIE BCEX BUJIOB OTIIYCKA M OMMCAThH MTPOLIECCHI, ITPO-
TEKAIOIIKE B YIIIEPOANUCTOMN CTAIM NP HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) BemonauTh 5 3a1aHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 11 BapuaHTOB TECTOR)

1.Kakast cTpyKTypa UMeeT BBILIE MIIACTUYHOCTH?

1) 2) _ _ 3)

¢+°+ :‘ N by ‘:-w < D D D G D D _: é/ --'_,-"

o000 PRV,

Ges a a,L T © g 00 SNy~

. = o DD D D “'\ ""h-\.‘

L gt ¢¢°° ER DD D \\. ."” J!
- ¢¢ « D D D _’f \\\ —
R S A }; ‘\
LT T O O oo N -

2. JIns kakux Jeraneil npuMeHseTCsl CPeIHUM OTITYCK?
1) st ”HCTpYMEHTa, PAaCCUMTAHHOTO Ha Oe3yAapHbIe HArPY3KU
2) 51 TSXKeNo HarpyKEHHBIX IIeCTepeH
3) [us peccop, NpyKUH

3. Kakyio TepMudeckyr0 o0paboTKy HEOOXOAMMO MPOBECTH It cTayi 50 cO CTPYKTYpOl MapTeH-
CUTa, YTOOBI MOJIYYUTh CTPYKTYpY copOuta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akaiika + BBICOKUH OTITYCK

4) 3akanka + cpelHUl OTIYCK

4. Kaxkoii mporiecc IpoTeKaeT B CTAJIM IPH HU3KOM OTITyCKe?
1) YMeHbIIeHHE CTETEHN TETPArOHAIBHOCTH PEHIETKH MAapTeHCHUTA B Pe3yibTaTe YaCTHUYHOU
muddy3un yrieposaa
2) [lonubIil pacniaag MapTeHCHUTA
3) OGpa3oBanue £-KapOHUI0B
4) INpeBpamenue Aocr. B Mom.

5. Ha xakue ¢a3bl pacniagaeTcs MapTeHCUT IIPU BHICOKOM OTITYCKe?
1) ®epput
2) Oepput + HEMEHTHT
3) LlemenTur
4) AycteHut
10.2.18. KomiuiekT 3aaHuii k JijabopaTopHoii padore Nel6

Tema: «OTXKUAT cTAIEH)

A) OdbopmuTh OTYET MO TEME JaOOPATOPHOU pabOTHI.

b) BeimosnHuTh 3a1anus k 1abopatopHoit padore.

1.  Tloay4uTth ombITHBIE 00pa3LIbl, 3aMIUCaTh MapKy CTalIM, UCHBITATh TBEPIOCTh 00pa3oB Mo Po-
kBeTy (mkana B).
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2.  3akamuth o0Opa3iel oT Temmepatypsl Ac3 + (30...50)°C ¢ BbLIEpKKOW MX TpPHU YKa3aHHOM
TeMreparype 15SMHUH U OXJaKJE€HUEM B BOJE M MCIBITaTh Ha TBEPIOCTh 1O PokBemty mocie
3akaiku (mkana C).

3. Harpets 3akanennbie o06pasibl 10 Temneparypbl Acs+(30...50)°C u BeimepkaTh X B IEYH
15Mun. Oxnaaute obpazen Ne 1, momexamuii HOpMaJIU3aluK, Ha CIIOKOMHOM Bo3ayxe. Ile-
peHectu obOpazen Ne 2, moanexamuili M30TEPMUYECKOMY OTXKUTY, B I€4b C TeMIlepaTypou
690...700°C, BelnepkaTh 30MUH U OXJIAAUTH HAa CHOKOWHOM BO3AYXE.

4.  3a4uCcTUTh TEPMHUYECKH 00pabOTaHHBIC 0OpPa3Ibl HAKIAYHOW OyMaroi M MCHBITaTh HA TBEP-
nocth o Poksemty (mkana B) mocne oTxura.

5. (Cxemaruueckd 3apHCOBAaTh MHUKPOCTPYKTYPHI MOCJE 3aKalKd, U30TEPMHUYECKOTO OTKHIa,
HOpMAaJIM3allil C OMHMCAaHUEM DPEXHMOB TEPMHUUYECKOH OOpabOTKM M YKa3aHHWEM CYLIHOCTH
CTPYKTYPHBIX IIPEBPAIICHHIA.

B) BemonauTh 5 3a1aHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 emme 10 BapuaHTOB TECTOB)

1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMAHON CTald MPH H30TEPMUYECKOM pacraje
AyCTEHHTA 110 TIPUBEACHHOMY PEXUMY?
1) [Tepnut
0, & 2) @epput + mepiutT
LC \-\—\—\ - Ac3 3) Ilepautr + LEMEHTUT BTO
I - - Acl pUYHBIA
4) Tpooctut
5) Copbut

>Lgt

2. VKaxuTe TepMHUECKYI0 00paboTKy, KOTOPYI0 HEOOXOAMMO MPOBECTH IMEPEN 3aKaJIKOW 3aI9BTEK-
TOUJHBIX CTaJICH.

1) PexpucrannuzainoOHHbINA OTHKUT

2) Hopmanu3anus

3) Otmyck

4) ITonHBII OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxnaenue B Boje. Onpenenure BUI TEPMUUYECKON
00paboTKu.

1) OTxur NoaHBIM

2) OTXKHUT HENOTHBIN

3) 3akanka moaHas

4) 3akanka HemoJaHas

5) Hopmanuzarus
4. Kakyto TepMuyeckylo oOpabOTKy HEOOXOAMMO MPOBECTH, UYTOOBI YCTPAHUTh CTPYKTYPY BUJ-
MAHIITET MOCJIE CBAPKU?

1) TonHbIi OTHKUT

2) Henomnuelii oT>xUr

3) PexpucTainu3aliiOHHbINA OTKUT

4) Otnyck
5. Ykaxure Ha C-00pa3HBIX KPUBBIX TOYKM Hayaja M KOHIIA pacnaza ayCTeHUTa Ipu H30TepMHUye-
CKOM OT)KHUTE TI0 YKa3aHHOMY PEXHUMY.
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1)a,l
2)c, d
3)a,c
4) b, |
5)a,d

10.2.19. KommiekT 3agaHuii K JadopaTopHoii padore Nel7

Tema: «HMCCIEIOBAHUE BIUSHUA JETUPYIOIIUX AJIEMEHTOB Ha MPOKAJIWBAEMOCTh
cTajell METOJ0M TOPIIEBOM 3aKaTKK)»

A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit pabore.

1. U3yuuTh XapakTEepUCTUKU MPOKATUBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 3aKaJKU, METOAUKY

IPOBE/ICHUS TOPLIEBOM 3aKaJIKH.

BriOpaTe TemnepaTypy HarpeBa Moj 3aKaJIKy AJis YIJIIEpOAUCTON CTalu, IpYrod U JIErMpOBaH-

HOM HCCIIEyEeMbIX CTaJICH.

3. Beinepxath 0Opasibl B Ie4YH NMPU BBIOpaHHOW Temreparype HarpeBa. [IpoBecTH TopueByro 3a-
KaJIKy 00pa3loB U3 YIIepOANCTON U JIETHPOBAHHOM CTaleH.

4. Ilpotounts B 00pa3max JbICKK riryouHoi 0,5 MM 10 00pa3yromuM MUIHHIPA (C ABYX HMPOTHUBO-
HOJIOKHBIX MO TUAMETPY CTOPOH).

5. 3amepuTh TBEPJOCTH CTAJIM MO JJIMHE IUIOLIAI0K HauYMHas OT Topua, uepe3 1,5, a 3aTem yepes 3
MM.

6. [TocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX «TBEPIAOCTH - PACCTOSTHUE OT TOPIIay.

7. Ucnionb3ys AanHble Tabauis! 17.1, onpeaenuTs riyOuHy NPOKaTUBAaEMOCTH YIIIEpPOIUCTOM U Jie-
TUPOBAHHOM CTaJIeH.

N

B) Bemonnuths 5 3agaHuii UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 9 BapuaHTOB TECTOB)
1. HDOK&HI/IBaeMOCTB 3aBHMCHT.

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKJICHHS

3) OT XMMHYECKOTO COCTaBa CTaN
4) oT CKOPOCTH Harpena

2. Ha KkaKoM 3 pUCYHKOB I/I306Da)KeHa CKBO3HAs IIPOKAIUBAEMOCTh?
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LAGPOUT DIAKY

1A
2)b
3)A,b
4) HeT MPaBUIBLHOTO OTBETA
3. ITpu kaxoM yCcIOBHH 00Opa3zell (IeTalb) IPOKAIUBAETCSI HACKBO3b?

1) mpu CKOPOCTH OXJIAKICHHUS IO CeUeHHIo Oobiie V Kp.
2) Ipu CKOPOCTH OXJIAXKJIEHUS IO CEUYEHUI0 V Kp.
3) npu CKOPOCTH OXJIXACHUS MeHbLIEe V Kp.
4) oOpazer; He MOKET NMPOKATIMBATHCS HACKBO3b
4. B xakoil cpesie 0XJIaX/1al0T YIIEPOANUCTHIE CTAIH MPU 3aKaIKe?

1) Boza
2) macio
3) BO3yX
4) meup
5. Kako# JIETupVIOIMI 3ISMEHT HE 3aMeJUIIET paciajg aycTCHHUTa?

1) Ni
2) Cr
3) Co
4) Mg

10.2.20. KommieKkT 3aaHuii K JadopaTopHoii padore Nel8

Tema: «XUMUKO-TEpMHUYECKass 00pabOTKa CTaJIN»

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOU PabOTHI.

b) BeimonnuTsk 3amanus Kk 1abopatopHoil padoTe.

1. IlpuBecTn MUKPOCKONIUYECKUI aHAIN3 IUIMQOB MOC]e HEMEHTAMU U a30THpoBaHus. OIEeHUTH
TOJIIMHBI TUPPY3HBIX CIOEB.

2. Ornmcanne Ha3HAYEHUS JIAHHOTO BHA XUMHKO-TEPMUYECKOW 0OpabOTKH, €ro JOCTOWHCTB, He-
JIOCTaTKOB U TEXHOJIOTUU IIPOBEJCHMUS.

3. o Tommuue nuddy3HOTO CIIOS paccuUTaTh BpeMs MPOBEICHHUS XHUMHKO-TEPMHUYECKOW 00pa-
0OTKH.

4. TlpencraBuTh pEXUMBI TEpMUYECKOM OOpaOOTKM B BUAE rpaduka IOCIE JaHHOM XMMHKO-
TEPMUYECKOI 00pabOTKH, €CIIN OHA TPOBOUTCS.

5. 3apucoBathb CTPYKTYpPY HOBEPXHOCTHOTO CJIOS CTaJIM [IOC]Ie XMMUKO-TEPMHUYECKON 00paboTKH.

B) Bemonauths 5 3agaHuidi UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIN CI0¥ 00J1a/1aeT MAaKCUMAJIBHOU TBEPIOCTHIO MOCIE. ..
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1. memeHTaIIMNK

2. a30TUPOBAHUS

3. HMaHUPOBAHUS

4. 6opupoBaHHs
2. Yxaxute pexxuM TO mociie eMeHTau peKOMEHI0BaHHBIN ISl U3/IENINiH, K KOTOPBIM IPEIbsB-
JISIIOT 0c000 BBICOKHE TPeOOBaHUS MO0 MEXaHUYECKUM CBOMCTBaM.

1. Hopmanusarus.

2. 3akanka ¢ [eMEHTAI[MIOHHOTO HarpeBa + HU3KUH OTITYCK.

3. 3akanka ¢ 850 °C + Huskuii oTmyCk.

4. 3akanka ¢ 880°C B macite + 3akanka ¢ 760°C B Boje + HU3KHIA OTIYCK.
3. JJig ieMeHTaIK UCTIONB3YIOT ...

1. HU3KOYTJIEPOAUCTHIE CTATN

2. BBICOKOYTJIEPOAMCTHIE CTATIU

3. cranum, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnonoxuTe CTPYKTYpHbIE COCTABISIONIUE 110 MOPSJIKY OT MOBEPXHOCTH B INIyOb IIEMEHTOBaH-
HOTO CJIOSL.

1.IT+ 11 n

2. ®+11

3.A+II

4. 11
5.3aBucumocTb riyOouHbl 11 Py3MOHHOTO €0 OT TEMIIEPATYPhl U BPEMEHU BBIJICPKKH OMUCHIBA-
€TCsl MaTEMaTUYECKON 3aBUCUMOCTHIO. ..

1.h=Dvz
2.h=2DVt
3.h=2V(t D)
4.h=2Drt

11. O6pa3oBaTe/bHbIC TEXHOJOIMH M METOAMYECKHE YKA3aHUA [0 OCBOe-
HHUIO JUCUHUILIMHBI (YUeOHOro Kypca)

[Tpu u3yuenum kypca «MaTepuanoBeieHHe» HCIONB3YIOTCS CIEIYIONIne 00pa3oBa-
TeJIbHBIE TEXHOJIOTHH:
- TUCTAaHIIMOHHOTO O0yUYCHUS;
- TEXHOJIOTHH TPAAUIIMOHHOTO 00y4YeHus: B (hopMe JIeKINi, TaOOpaTOPHBIX, MTPAKTU-
YECKUX pabOT U CaMOCTOSITEILHOM PaOOTHI CTYJICHTOB;
- TEXHOJIOTHs OauUTbHO-PEHTUHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTU CTYJICHTOB,
BKJIFOYAsl TECTHPOBAHUS Kak (HOPMYy KOHTPOJIS 3HAHWH CTYICHTOB.
-MH(POPMAIIMOHHBIE TEXHOJIOTHH (BU3YyaJbHBIC JICKIIMA C HMCIOJIb30BAHHEM IPE3CH-
TaIlMOHHOTO MEeTOAa OOy4YCHUS).

MeToaudeckie peKOMEHIAIMN CTYICHTY U TIPEINoIaBaTel0 M3JI0KECHBI B Me-
TOIWYECKUX YKa3aHMUIX K J1a00paTOpHBIM paboTam:

1.JIaGopaTopHbIii TPAKTUKYM K BBINOJHEHHUIO Ja0OpPATOPHBIX U y4eOHO-
HCCIIEI0OBATENIBCKUX paboT Mo Kypcy «MatepuanoBeneHue aisi OakaaaBpoB TEX-
Hu4yeckux crnernuanbHocrei./ I'.B. Knesuos [u mp.]- Tonssartu: TI'Y, 2014.- 107 c.;

2. MertanmoBesieHUE YTJIEPOAMCTHIX CIUIABOB: JaOOpPATOPHBIM MPAKTUKYM /
M.A. Buibotinuk [u ap.]. — Tomeartu: TI'Y,2005.- 78 c.
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12. YuyeOHO-MeTOAMYECKOE M MH(POPMALMOHHOE OOecneyeHue AUCIUIIIN-
HbI (Y4e0HOr0 Kypca)

12.1. O0s3aTesbHAsI JIUTEPATYPA

Ne n/m

bubéanorpadgmyeckoe onucanmne

Tun (yueOHUK, yueOHOe
nocoodue, yuedHo-
MEeTOJIHYEeCKOoe mocooue,
NMPAKTHKYM M Ap.)

KoauuecTtBo B
onodInoTeKe

AnackuH A.M. MarepuanoBeneHue u
TEXHOJIOTHS METANTHIECKUX, HEMETaIIJTH-
YECKUX M KOMITO3UITMOHHBIX MaTEPHAIIOB
[DnexTpoHHBIH pecypc]: yueOHuk / A. M.
AnackuH, A. H. KpacHoBckuii. - MockBa:
Dopym: THOPA-M, 2017. - 400 c. : un. -
(Briciiee oopazoBanue). - ISBN 978-5-
00091-401-4.

YueOHUuK

ObC
"ZNANIUM.
COoM"

/IMutpenko B.I1. MarepuanoseneHue B
MAIIMHOCTPOEHUHU [ DJIEKTPOHHBIN pecypc]|
: yue6. mocobue / B. Il. JImutpenko, H. b.
Mamnyiinosa. - MockBa: UHOPA-M, 2016.
- 432 c.: un. - (Beiciee obpazoBanue. ba-
kanaBpuar). - ISBN 978-5-16-010712-7.

YuebHoe mocooue

OBC
"ZNANIUM.
COoM"

MatepuanoBeneHue [DIeKTPOHHBIN pe-
cypc]: ¢ha3oBble JUarpaMMsbl IBYXKOMIIO-
HEHTHBIX CUCTeM: yuel. mocodue / A.B.
[To3nusakoB [u 1p.]. - MockBa: MUCuC,

2016. - 98 c. - ISBN 978-5-87623-966-2.

YuebHoe mocooue.

ObC "Jlanp"

12.2. JlonoHUTeJbHAS JUTEPATYpPa U yuyeOHble MaTepPHAJIbI (AyaAH0-, BUIEOIO-
coous u ap.)

- ¢poHx Hay4yHO# OnOmorexku TI'Y:

Tun (yueOHMK, yueOHOE
nocooue, yueOHO-

KoaunuecTBo B

Ne n/m Bbubsamnorpaduyeckoe onucanue MeToAHu4YecKoe mocodue,
ondauoTeke
NPaKTHUKYM, ayAU0-, BH-
Jaeonoco0us u ap.)
1 [Fapudynmun ®. A. MatepuanoBeneHme u VYuebHO-
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEpUa- |METOAUYECKOE MOCO-
1TOB [ DJIEKTPOHHBIN pecypc]: yued.-MeToI. oue SEC
nocooue / ®. A. Napudymmun, P. I11. Aro- " "
pudyu, IPRbooks

noB, B. B. XKunskos. - Kazans: KHUTY,
2013. - 246 c.: un. - ISBN 978-5-7882-

1441-2.
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Ne i/l

bubdanorpadguyeckoe onucanue

Tun (yueOHHMK, yueOHOE
nocooue, yuedHo-
MeToauYecKoe mocooue,
NPaKTHKYM, ay11o0-, BU-
Jieonocoous u ap.)

KoaudecTBo B
onoJImoTEKE

MaTepuanoBeIeHne U TEXHOJIOTUN KOH-
CTPYKIIMOHHBIX MaTepua-

0B [DeKTpOHHBIHN pecypc]: yued. moco-
oue / O. A. Macaunckuii [u ap.]. - KpacHo-
spck: Cub. gpenep. yu-t, 2015. - 268 c.: u.
- ISBN 978-5-7638-3322-5.

Yy4eOHOE 110codue

9BbC
"ZNANIUM.
CcoM"

Knesuos I'. B. ®u3nka u mMexaHuka pas-
pylieHus: [DneKTpoHHbIN pecypce] : OcHo-
Bbl JUArHOCTUKU pa3pylIeHUs MeTajInye-
CKMX MaTepHUajoB : DJICKTPOH. y4eOHUK /
['. B. Kneso, H. A. KnesnoBa, O. A.
Oponosa ; TT'Y. - TI'Y. - Tonwsarh : TI'Y,
2014. - 264 c. : un. - bubnuorp.: B KOHIIE
ri1. - ISBN 978-5-8259-0797-0 : 1-00.

DNeKTPOHHBIN
Y4eOHUK

ObC
"PYKOHT"

@etucoB I'. II. MarepuanoBeneHue u
TEXHOJIOTUS MAaTepuajoB [DIEKTPOHHBIN
pecypc] : yuebnuk / I'. I1. detucos, @. A.
["apudymiun. - MockBa : MHOPA-M,
2014. - 397 c. : un. - (Beicmee o6pa3zoBa-
Hue. bakamaBpuar). - ISBN 978-5-16-
006899-2.

Y4yeOHUK

ObC
"ZNANIUM.
comMm"

- apyrue poHabI:

VueOHoe mocoOue Jis BBIOJIHEHHUS J1a00-
[PATOPHOTO MpaKTHKyMma To Kypcy «Mare-
PUATIOBEICHUE) IS TEXHUYECKHX]
HaIpaBJICHUN TIOJATOTOBKM OaKaiaBpoOB
[.B. KnesuoB [u ap.]. — TomesarTu: TT'Y,
2016.- 170 c.

JlabopaTopHbilii
PaKTHKYM

100
(MeTomuYecKuit
kabuHeT Kadeapsr)

DKypHain « BECTHUK MarHuTOropckoro roc-
YAQPCTBEHHOI'O TEXHUYECKOTO YHUBEPCHU-
rera uM. [ .M. HocoBa»

Kypnan «Bectnuk Camapckoro rocyaap-
CTBEHHOI0 TEXHUYECKOTO YHUBEPCUTETA.
Cepusi: TEXHUUECKHE HAYKN)

DKypHan «JInuTe€ u meTamryprusi»

DKypHan «TexHOonorust MeTasuiosy

Ilepuonnueckoe
Hay4HOE U3/IaHHE

[Tnardpopma
eLibrary

DKypHan «MarepuanoBeaeHue»

DKypnan «IlepciekTUBHBIE MaTEpUATIBD)

(ool BN el W& | B

DKypHan «Bonpocsl MaTepranoBe1eHUs»

ITepnonnueckoe
Hay4HOE U3/IaHHE

[TnaTdopma
SciVerse Scopus
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COI'JTACOBAHO:

JlupekTop HaydHOI OMOINOTEKH A.M. Acaesa
(noonucy) (U.0. Pamunus)

« » 20 T

MII

12.3. llepeuensb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ce-
1 "UHTepHer"

e «BeCTHUK MarHUTOrOPCKOTO IOCYAaPCTBEHHOTO TEXHHUUYECKOro yHHBepcutera um. [.1.
Hocosay, http://vestnik.magtu.ru
o «Bectauk CamapcKoro rocyaapCTBEHHOTO TEXHHYECKOro yHuBepcureTa. Cepusi: Tex-
HUYECKHe HayKu», http://science.samgtu.ru/node/31
o Jlutpé m metaiuyprus» http://lim.bntu.by
o «Texnonorus meramiony http://www.nait.ru
e «[lepcrekTuBHBIC MaTepuab» http://Www.j-pm.ru
OBC «Jlanby : e.lanbook.com [snekTponnsiii pecype] : DBC.- Mocksa, 2000. — pexum
noctyna http://edu.tltsu.ru/sites/site/php?s=122&m=42414
Caiit deaepanbHO#l CITy)KObI [0 HHTEILICKTYaIbHOM coOcTBeHHOCTH: http://www1.fips.ru
Poccuiickuii cepep mareHTHON HHOpMaru EBponeiickoro mareHTHOTO BEJOMCTBA!
http://ru.espacenet.com

12.4. TlepeyeHb NPOrPAMMHOI0 0OeceYeHUst

Ne Hanmenosanue IO PexBu3UTHI uorongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 Windows: moroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieicTBUs — OecCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok neii-
AcademicEdition CTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neii-
AcademicEdition CTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL KoHTpakT Ne 727 ot 20.07.2016, cpok neii-
AcademicEdition CTBHUS — OECCPOYHO
3 Mirapolis Human Capital Management JMIIEH3HOHHBIH qoroBop Ne 42/02/22-K ot
02.02.2022, cpok aeiicTBus — 10
31.08.2022
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http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

12.5. Onucanue MaTepUAJbHO-TEXHHYECKON 0a3bl, HeOOXOAUMOM sl
OCyILIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoLecca Mo AUCHHUILVIMHE (MOLYJII0)

HaumenoBanue
000py10BAHHBIX

=
~ (5]
yHeOHEIX Kaﬁnﬂe: DakTHYECKHH ajJpec Eﬁ 2 E
Ne | TOB aabopaTopHi, IlepeyeHb OCHOBHOIO y4eOHBbIX KaOMHETOB, = § E
n/m | MACTEPCKUX HAP. 000pyI0BaHHSA JabopaTopuii, MacTep- E 2 =
00beKTOB 1151 TIPO- e = o
BeJeHHs MPaKTHYe- CIIX 1L Ap- E & §
CKMX M Jabopartop- =
HBbIX 3aHATHH
Vuebnas aynuto- | Ctonel yuenmdeckue | 445020, r. TonpstTh, | 2043 | 160
pust ans mpoBene- | (MOHOOJIOKK) — ABYX- | yiI. benopycckas, 14,
HUS 3aHATUN JIEK- | MECTHBIE , CTOJ TIpe- | riaBHbINA kopryc (I'-
LIAOHHOI'O  THIIA. | TOJABATEIIbCKUN, 326)
VYyebHast ayauTo- | CTyJ NpenojaBaTeib-
pus g IpOBEAe- | CKUM, JOCKa ayJlu-
HUS 3aHATUA ce- | TopHas  (MeJoBas),
MUHApPCKOTO THIIA. | KpaH HaBECHOM, CTa-
VYyebHast ayauTo- | IMOHAPHBIM  MPOEK-
pus IS KypcoBO- | TOP, IIPOLIECCOP,
ro TMPOEKTUPOBA- | MBIIlIb  KOMITBIOTEP-
HUS (BBITOJIHEHUS | Hasl, MYJbT IJIs TPO-
1| xypcosrix pabot). | exTopa
VYuebHas ayauto-
pus i TIpoBeje-
HUS TPYNIOBBIX U
WHJIMBUAYAJIbHBIX
KOHCYJIbTALIUM.
VYuebnas ayauto-
pus s IpoBexe-
HUSl 3aHSITHU Te-
KYLIEro KOHTPOJIS
Y IIPOMEKYTOUYHOU
arrectauuu.(I'-
326)
JlaGopatopus Cronel yuennueckue | 445020, r. TonbstTH, | 21,9 | 10
"TepmooOpaboTKa | AByXMECTHBIE , cToN | yi. benopycckas, 14,
MarepuanioB" (I'- | mpenogaBarenbCckuid , | raaBHbIA kopiryc (I'-
, 111, CTyJ mpernoaaBarenb- | 111)

CKHUH, OCKa ayau-
TOpHas (MenoBas),
II€YH, TBEPAOMEPHI,
TepMOMapbl, CTAHOK
ITOJINPOBAJIbHBIN
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HaumenoBanue
000py10BAHHBIX

=
~ (5]
yHeOHRIX Kaﬁnﬂe: dakTHuecKuii aapec = | 8 =
Ne | TO® Aa6opaTopui, IlepeyeHb OCHOBHOTO Y4eOHBbIX KAOMHETOB, =t § E
n/n | MACTEPCRUX HAP. odopynoBanust JabopaTopuii, macrep- § 2 =
00beKTOB 1151 TIPO- e = o
Be/leHHsI MPaKTHYe- CICHX HAP- E & §
CKMX M Jabopartop- =
HBbIX 3aHATHH
JlabopaTopus Cronst yaennueckue | 445020, r. TonpsaTTh, | 46,1 | 26
"DJIeKTPOHHOMI JIBYXMECTHbIE, CTOJT | yJ. benopycckas, 14,
mukpockonuu"(I'- | maboparopusiif, cton | rmaBHblil kopmyc (I'-
116) npernoaBaTensCkui, | 116)
CTYJI MPENo/IaBaTeb-
3 CKHIi, 10CKa ayJu-
TOpHast (MeNoBasi),
MaKEeThI 3JIEKTPOHHBIX
MUKPOCKOIIOB, M€-
Tajuiorpaduueckuii
mukpockon MUM-7.
Komnsiorepusiit | Cton yuennyeckuit., | 445020 Camapckas | 84,8 | 16
kiacc. [lomenie- | KOMIOBIOTED € BBIXO- | OOJ. T. TONBATTH,
HHUE TSI CAMOCTO- | JIOM B CETh MHTEPHET | yi. bemopycckas, 14,
ATEITLHON pabOTHI. (I"-401)
VYyuebnas ayguro-
pus s IpoBe/Ie-
HUS 3aHSITUN Ce-
MUHAPCKOTO THIIA.
YueOHas ayauTo-
pus 7151 KypCOBO-
ro MPOEKTHUPOBA-
HUS (BBITIOJTHEHUS
4 | KypcoBbIX paboT).
YueOHas ayauTo-
pus 7151 IpoBe/Iie-
HUSI TPYNIIOBBIX U
WHJMBUAYJTbHBIX
KOHCYJIbTAlIU M.
VYueOHas ayauTo-
pus 715l TpoBeEe-
HUS 3aHITUN Te-
KYLIEro KOHTPOJIS
Y IIPOMEKYTOUYHOU
aTTECTallUH.
(I'-401)
5 | YueOHas ayauto- | Jlocka ayauTopHas 445020 Camapckass | 34,1 | 10
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Ne
n/n

HanmenoBanmue
000py10BAHHBIX
Y4eOHbIX KaOuHe-
TOB, J1a0opaTopuii,
MAaCTEePCKUX M Jp.
00beKTOB 1151 TIPO-
Be/leHUsl IPaKTU4e-
CKHX U J1abopaTop-
HBIX 3aHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

DakTHYCCKUH aJpec
Y4eOHbIX KAOUHETOB,
Jabdoparopuii, MacTep-
CKHX H Jp.

Iiomans, M2

KoauuecTtBO
MOCATOYHBIX MECT

pus 1Sl TpOBeEIe-
HUSI 3aHSTHH JIEK-
IIMOHHOT'O THIIA.
Y4eOnast ayauTo-
pus 1715l TpOBeEIe-
HUSI 3aHSATUM CE-
MHMHApPCKOTO THIIA.
VYueOHas ayauTo-
pust 1151 KypCOBO-
ro IpOEKTUPOBa-
HUS (BBITOJTHEHUS
KYPCOBBIX paboT).
VYyuebnas ayguro-
pus 7151 TpoBeIe-
HUSI TPYNIIOBBIX U
WHJIUBUIYAJIbHBIX
KOHCYJIbTAIIHM.
VYueOHas ayauTo-
pust 115 IpoBeie-
HUS 3aHSITHM Te-
KYILIETO KOHTPOJIS
Y IPOMEKYTOUYHOU

arrecranu. (C-
508)

(MemoBast), CTOJIbI
YYCHHUYECKHE, CTOI
MPENOIABATEIIbCKUM,
CTYJIbsI, CTEHJIBI,
IKaQBbl.

001 T. TonpsaTTH,
yi. Yakosa, 59,

(C-508)
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