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PaGouas mporpamma coctasiena Ha ocHoBanuu @I'OC BO u yuebHOTO 1miana
HanpasieHnus noarotosku 15.03.01 MAIIIMHOCTPOEHUE

PenensnpoBanne paéodeil nporpaMMbl AU CHUATIIAHBI:

OtcyTcTBYET

YueOnas (pabouas) mporpamMmma og00peHa Ha 3acenanuu kadeapst HMuM

(mpotokoin 3acenanusi Ne 18_ ot « » 20 r.).
Penensenr
(OondicHOCmb, YueHOe 36aHue, CeneHb) (noonucs) (U.0. @amunus)
« _» 20 T
Cpok neiictBus pado4eil NporpaMMbl IUCHUIIIMHBI 10 20 r.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHIIIHHbBI:

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

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

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

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
COT'JIACOBAHO

3aBeayIONInM Ka(i)ez[poﬁ «HaHOTEeXHOJIOTHH, MaTeEpUAT0OBEIEHHE U MEXAHUKAY

« _» 20 T. A.C. CenuBaHoOB
(noonucs) (U.0. Damunus)

3aBeayromuii kadeapoi «Ceapka, 06paboTKa MaTEPHAIOB JIABIECHUEM U POJICTBEHHBIE MPOLIEC-
CBI»

« » 20 T. B.B. Enn1ioB

(noonucs) (U.0. Damunus)




Crpykrypa mucunniinubl «Mamepuanosedenue u TKM)»
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AHHOTAIIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.10 MarepuanoBenenue u TKM

(MHIEKC U HANMEHOBAHKE JTUCIUILTHHEI (Y4eOHOTO Kypea)

1. Heapb u 3a1a4M M3y4eHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

HCHB — AaTb IpCACTABJICHUC O B3aWMOCBA3H MCKAY COCTABOM, CTPOCHHCM U
CBOMCTBaMH MarcpualioB M 3aKOHOMCPHOCTH HX HU3MCHCHHUS II0A BO3I[GI\/IICTBI/IGM
BHCIITHUX CbaKTOpOBI TCIUIOBBIX, 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 nmpeAcCTaBICHHME O MEXaHWYCCKMX W (DU3NYECKHX 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 bioky 1 «JlucuurimnHbl
(Momynm)» (6a3oBas 4acTh).

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

JucruminHbl, yueOHbIe KYPCHI, JUIsl KOTOPBIX HEOOXOIWMBI 3HAHUS, YMEHUS,
HABBIKHM, TPUOOpETAaEMBbIe B pE3yJbTare M3y4YeHUs JAHHOW TUCIUTIIUHBI —OCHOBBI
TEXHOJIOTUM  MAIIMHOCTPOCHHUS,  TEXHOJOTUS  MAIIMHOCTPOCHHUS,  PE3aHUE
MaTepUasioB, TEXHOJOTHUS (DU3UKO-TEXHUYECKOW O0OpabOTKM MaTepuasoB, ICTaH
MAIITMH ¥ OCHOBBI KOHCTPYUPOBAHUS



3. Ilnanupyemblie pe3yabTarTbl O0y4YeHHMs] MO JUCHHUILIMHE (Yy4eOHOMY

Kypcy),

COOTHECCHHBIC C

IVIAHUPYEMBIMH  pe3yJIbTATAMHM  OCBOEHMA

o0pa3oBaTe/IbHOI MPOrpPaMMBbI

dopMupyemMbie U
KOHTPOJIHpPYyeMbIe
KOMIIETCeHIIUH

Ilnanupyembie pe3yabTaThl 00y4eHHs

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

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

YMeTh: NPUMEHATH CHOCOOBI PAIMOHAIIBHOTO HC-
MOJIb30BaHUsl HEOOXOAMMBIX BUJIOB PECYPCOB B MAIlIMHO-
CTPOMTENBHBIX IPOM3BOJICTBAX BBHIOMPATh 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-
TaHUU MO ONpPEACICHUIO (PU3NKO-MEXaHUYECKUX CBOWCTB
Y TEXHOJIOTMYECKHUX MOKA3aTEJIEN! MAaTEpUaIoB U TOTOBBIX
MAaIlWHOCTPOUTENBHBIX W3JEIUN, CTAHIAPTHBIE METOJBI
UX TPOEKTUPOBAHUS, MPOTPECCUBHBIE METObI JKCILTya-
Talluu U3ICIIUH.

Brnanmers: MeTomaMM CTaHIAPTHBIX HCOBITAHUW IO
OTIPENICIICHUIO (PUBHKO-MEXaHUYECKUX CBOMCTB M TEXHO-
JIOTUYECKHUX TOKAa3aTeJIed MAaTEPUAIOB U TOTOBBIX MAIllU-
HOCTPOUTEIIbHBIX HU3JICIUN, CTAHAAPTHBIMA METOAAMH HX
IIPOEKTUPOBAHUS, IPOTPECCUBHBIMU METOJAMM SKCILTya-
Talluy U3EIINH.




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

Pasjnes1, moayJib

IMoapasnes, Tema

Monyns 1.
Kpucrannuyeckoe ctpoeHue
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 CTIIaBbI.
Krnaccudukanus, MapkupoBka, CTpyKTypa, 001acTh MPUMEHEHUS.
WHcTpyMeHTanbHbIE CTAU U CIUIaBhI (YIIEpOAMCTHIE U
nerupoBaHHble). Knaccuduxaius, MapkupoBka, CTpyKTypa, 00J1acThb
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 110 YYEBHOMY KYPCY "MarepuanoBeaenue u TKM-1"

HUnentudukarop kypca B moayJe ""Meroaguueckas padora' id=120404

Haumenosanue | Cemectp | Kon-sBo | Kon-Bo O6beM y4eOHOTrO Kypca M BHABI YYEOHBIX MEpONPUSTHH y
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Matepuanose- 2 3 17 108 86 34 34 18 22 20 2 3au.
neuane u TKM-1
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- [locka  menoBas, Me-|
1 Monynb ek Nel Tlek. Bsenenne. ATOMHO KpnCTannnqecxoeuCTpoeHne METB.JEIIOB. + 1 2 ) Mexrpionnas aymrropns | 1 100 [otecnouernre.  3aren
1 HauIpoBaHne aTOMHBIX IIOCKOCTEH M HAaIPaBJICHUH. [—
1 Monyins |JlabopaTopHoe — 3aHS- 11463 AHATIH3 KPHCTAIUTMIECKOrO CTPOCHHS META/UIOB M CILIABOB| o 2 ) Crierianu3upoBaHHas 1 [ro114] 15 [Poexa menosas, Cnen.
1 Tie Nel.l 1 maGoparopust 126. oGopy.
AHAIIN3 KPHCTAIUIMYECKOTO CTPOCHHS METAJUIOB: OIpere-
1 Monyins |[IpakTHdyeckoe 3aHATHE Tp3 JICHHE OCHOBHBIX XapaKTEPHCTHK OJEMCHTAPHBIX fdeeK| I 5 2 + Aynuropust AN TPAKTH-| 25 |ocxa weronas
1 Nel bpaBd, HHIMIHPOBaHHUE ATOMHBIX IIOCKOCTEH W Halpasiie- YECKHX 3aHATUH
HUIl.




CamocTosITeIbHOE

Moayinb [ToaroroBka k jgabopatopHbiM pabotam. M3ydeHue crieru-|
y nzydenne Marepuanal Cam Ao paTop P th & 0
1 QJIbHOU JIMTEPATyPBIL.
[Nol
JleekThl KpUCTATIIMYECKOTO CTPOCHHUS: TOYCUHbIE, JTHHEH-| Mocka  menosas, Me-
lexipst Ne2 Jlex [HbIe, MOBEPXHOCTHBIC. METAJUIOB M MX BIUSHHE HA (U3HYC- JI JlekLinoHHas ayuTOpUs 0 [maoGecneucnne, 3arem-
CKHE 1 MEXaHHYECKHE CBOWCTRA. ricHme
Monyinsb [JlaGoparopHoe — 3aHs- AHaJIM3 KPUCTAUIMYECKOTr0 CTPOCHHS METAIIJIOB U CIUIABOB Crienanu3upoBaHHas llocka menosas, Crielt.
J1a63 II [-114{ 15 [ 06
1 Tie Nol.2 2 naboparopus 11a0. 0bopy1.
CamocTosiTenbHOe
Monyns VI3ydeHre ydeOHBIX MaTepuasoB Ha 00pa30BaTElIbHOM|
n3ydenne Marepuanal Cam . AK 0
No2 [OpTaJie U CHeHUAIBHON JINTEPaTyphl
Moyiib Binsinue 1eeKTOB KPUCTAJUTMIECKOrO CTPOSHUS Ha (pr3H- Hocka  menosas,  Me-
Y Texmst No3 Jlex A (b P o ™ qj JI JlexmonHas ayJIuTOpUs 100 |mmaoGecneuenne, 3arem-
1 UeCKHE U MEXaHMYECKHE CBOMCTBA METALIOB. [
Makpockonuyeckuii aHanu3 (MakpoaHaJu3) CTPYKTYpPbI
Moy [JTabopatopHoe — 3aHs- P (vaxp ) I;py yp (Crierinann3upoBaHHas Jlocka menosas, Cren.
JIa63 |MeTaJuIMYecKuX MarepuaioB. MHUKPOCKOIMYECKHN aHaI3) IT -108[ 0 5. 06
1 Trie No2. 1 lnaboparopus 1. oGopy .
(MHUKpOAHAJIU3) CTPYKTYPbl METAIMYECKUX MAaTEpPHUaIIOB |
Monyib [[IpakTryeckoe 3aHATHE [locTpoeHuEe aTOMHBIX IUIOCKOCTEH W HaIPaBJICHUH 110 AyauTopust Ui TPaKTH-
Ay P TIp3 P P I1 YAHUTOP A . P 25 |Hocka menosas
1 [Ne2 3aJaHHBIM UHJIeKcaM Muuiepa. YECKHUX 3aHATHH
(CamocTosITelIbHOE
Moy [ToAroTOBKa K MPAKTUYECKOMY 3aHSTHIO, H3YYCHHUE CIICIIH-
nsydenne Marepuanal Cam . 0
1 AJIbHOM JIMTEPaTypBhI.
[No3
Kpucramm3amnys 4uCTBIX METaJIoB. MeXaHU3MBbI 3apOXK- Jocka  menosas, ~Me-
Ulexiust Ned Jlex p P JI JlexiroHHast aAyauTOpUsA 0 |waoGecneuenue, 3arem-|
IeHUS U pOCTa KpUCTALIMTOB. CTPOSHHUE CIIUTKA. e
Makpockonuueckuii aHanu3 (MakpoaHaln3) CTPYKTYpbI
Moy |JlabopaTopHOe  3aHS- P (Maxp ) P YKTYP (Criennanu3upoBaHHast locka menosas, Criew.
JIa63 |MeTaynmuecKux MarepuanoB. MHUKPOCKONMYECKHH aHAIH3| I -108| 15 5. 06
1 Trie No2.2. naboparopust [1a6. oGopys.
(MHUKpOAHAJIU3) CTPYKTYPBl METATMYECKUX MAaTEPHAIIOB 2
CamocTosITeNnbHOE
Monayns [loaroroBka K 1a00paTOpHOMY 3aHATHIO, U3y4YEHHE yueO-
u3ydenne Marepuanal Cam s o 0
1 ot HOI 1 METOANYECKOH JINTepaTypHL.
Moy CrutaBel. Pasbl B METAUIMYECKUX CIUIaBaX. 3aKOHOMEPHO- Hocka  menosas, — Me-
T | Texums Nes Jlex P I JlekuMOHHas ayAUTOpHUs 100 [rraoGecreuerme, 3atem-
CTH KPHUCTAJUTM3aIMH CIUTaBoB. [IpaBmiio das. Hene
Monyns [JlabopatopHoe — 3aHs- 11463 [locTpoeHne nuarpaMMbl COCTOSIHUS CIUIaBa TEPMUUYECKUM o (Crieninanu3upoBaHHast r-103| o [Recxa wenosas, Cnen.
1 Tie Ne3 METOI0M taGoparopust 1aG. 0Gopya.
[ledexTpl kprcTammyeckoro crpoenus. ToyedHsle nedek-
Mopyis |[IpakTHdeckoe 3aHATHE mp3 ™" Mertonsl omnpeneNneHUss KOHIEHTPAlUH BaKaHCHH U I AymuTopusl UL TIPaKTH- 25 |ocxa weronas
1 [Ne3 P Me)Ky3elIbHBIX aTOMOB, SHEPIHH WX 0Opa3oBaHUS M JHEp-| UECKUX 3aHSATHI
THM aKTUBALUK MHUTPALUK
(CamocTOsITeNIbHOS
Monyns [loaroToBKa K MPakTHYECKOMY U J1a0OpATOPHOMY 3aHSTH-
n3ydenne Marepuanal Cam . 0
1 oS siM. MI3ydeHne crienuanbHOi JIMTepaTyphl.
JlarpaMMbl COCTOSIHUS IBYXKOMIIOHEHTHBIX CHCTeM. J{ua- Mocka menosas, Me-
lexrust Ne6 Jlex ([rpamMMa COCTOSHHMSI CIUIaBOB, OOpa3yroIIMX TBEpIbIE pac-| JI JlekiinoHHas ayauTopus 0 |waobecneuenue, 3arem-|
TBOPBI C HEOTPAaHYEHHOMN PaCTBOPHMOCTBIO. cHne
Moy |[JlabopaTopHoe  3aHs- 11263 lccnenoBanue CTPYKTYpBI YIIIEPOJUCTHIX CTajlei B paBHO- I Crienuani3upoBaHHas r-108| 15 [foexa wenosas, Cnen.
1 e Ne 4.1 BECHOM COCTOSIHUM METOZIOM MHKpOaHaiu3a | TabopaTopust 1a0. 0Gopyx.




Monyns HarpaMMbl COCTOSIHHSI CIUIaBOB, OOpa3yIOLIMX OrpaHH- focka  menosas, =~ Me-
7 ¥ Jlexust Ne7 Jlex /luarp » 0bpasyiolll P JI JlexirionHast ayquTopust 100 |mmaoGecneuenne, 3arem-
1 UeHHBIE TBEp/ble pacTBOPEL JlnarpaMma ¢ 9BTEKTUKOMH. [
Moyis CamocTosTeNIbHOE
7 1 Y n3ydenne Marepuanal Cam |MI3ydenue MaTepnanoB Ha 00Opa30BaTEILHOM MOpTAIe AK 0
[Ne6
7 Mopnyins |JlabopaTopHoe — 3aHs- 1263 lccrnenoBaHue CTPYKTYpHI YIIIEPOAUCTBIX CTaled B paBHO- n Crierianu3upoBaHHas r-108| 15 [Pocke wenosas, Cnen.
1 e Ned.2 BECHOM COCTOSIHHM METOZOM MHKpOaHaIn3a 2 maGoparopust 1a6. 0Gopyx.
[lucnokauuu. Bextop Broprepca. Pacyer MOLHOCTH BEKTO-
7 Moy |l lpaxiiecioe sansTue IIp3 |pa broprepca, sHepruu AUCIOKALMH U CUJI, JEHCTBYIOLINX| I AYAHTOPHS JULA TPAKTH- 25 [Mlocka mernosas
1 [Ned p3 P prepea, SHep e yrott YECKHX 3aHITHI
Ha JIMCIIOKALHIO.
CamocTosiTeNIbHOE .
Moy CaMOCTOSATENIbHOE H3Yy4EHHE CICLUAIbHONW JIMTEPaTyphl.
7 u3ydenne Marepuanal Cam o 0
o7 TloaroToBka K 1a00paTopHOit padore.
Moys /lnarpaMma COCTOSIHUSI CIUIABOB C IEPUTEKTHKOH. Jlna- Mocka  wenosas, Me-
8 1 Y exums Ne8 Jlex |rpamMMa COCTOSHHMS CIUIABOB, OOpa3yOIIUX XUMHYECKHE JI JleK1IMOHHAs Ay JUTOPHS 0 |maoGecneuenne, 3arem-
COCIIMHEHUS. iCcHIC
8 Moy [JTabopatopHoe — 3aHs- 11263 ccinenoBanue CTPYKTYpPbI YIVIEPOIUCTBIX YYT'YHOB METO- n (Crieniannu3upoBaHHas r-114| 15 [locxa werosas, Cren.
1 e No5.1 oM MuKpoananusa 1 taGoparopust 1aG. 06opya.
CamocTosITeTIEHOE
Mopmyns l13ydeHne MaTepHalloB II0 METOAWYECKHM YKA3aHUSIM |
9 u3ydenne Marepuanal Cam . AK 0
1 Nos CIeLHaIbHON IUTepaType
MOI[yJ'IL [locka  memoBas, Me-|
9 1 Ulexiust Ne9 Jlex JI JlexiroHHast ayAUTOpUA 100 [mmaoGecnevenne, 3arem-
[HEHHE
9 Moy |JlabopaTopHOe  3aHS- 1263 llccenoBanue CTPYKTYpHI YIJIEPONHCTBIX UYTYHOB METO- I Crierian3upoBaHHas r-114| 15 [foexa wenosas, Cnen.
1 Tie No5.2 10M MHUKpoaHasu3a 2 taGoparopust 1aG. 06opya.
Pacuer nuarpaMM COCTOSHHSI JBYXKOMIIOHETHBIX CHCTEM.
Mopyis |[IpakTHdeckoe 3aHATHE AymuTopusl UL TIPaKTH-
9 IIp3 |OmpeneneHre XHMHYECKOTO COCTaBa U OOBEMHOTO COOT- I N 25 [Mlocka Geras mapxepras
1 [Ne5 UECKUX 3aHATHI
HouIeHHs (a3.
CamocTosiTennbHOE . .
Monayns [loaroroBka K 1a0OPaTOPHOM M MPAKTHYECKOW paboTaMm ¢
10 nsyuenne matepuana| Cam . 0
2 NoO MICIIOIBb30BaHUEM CIIEIUATIBHOM JINTEPaTyphI
MO,[[yJ'IL [locka  menoBas, Me-|
10 1 Textust Nel10 Jlex JI JlekiinoHHas ayquTOpUs 0 |wmaoGecreuerme, 3arem-|
[HCHUC
Monyns [JlabopatopHoe — 3aHs- Crierianu3upoBaHHas Crien.
10 Y patop J1a63 [HcnpITanue MaTepuaoB Ha TBEpAOCTH 1 I P [-103| 0 [focke merosas, Cheu
2 Trie Neb6. 1 maGoparopust 1a6. 0Gopyt.
CamocTosiTenbHOE
Moy TloxroroBka K 1a0OPATOPHOMY 3aHSATUIO C HUCIOIb30BAHMU-
11 usyuenne Matepuanal Cam 0
Nel0 M METOJMYECKHX MaTepHaIOB
MOL[yJ'Ib Jlocka  menoBas, Me-|
2 |/ > =
11 1 UTexrmst Nel 1 Jlex JI JlekiinoHHas ayuToOpus 100 [mmaoGecneuenne, 3arem
[HCHHUC
Monyns [JlabopatopHoe — 3aHs- (Crieninanu3upoBaHHast Crien.
11 y PATOP J1a63 [McnpITanue MaTepHaoB Ha TBEPAOCTS 2 I Hp [-103| 15 [focke mexosas, Cheu
Te Ne 6.2 maGoparopust 1a6. 0Gopy.
AHanu3 auarpammsel cocrosiHusi Fe-C.Onpenenenue cTpyk-
[IpakTHyecKoe 3aHATHE AyauTopust s TpaKTH-
11 IIp3 |rypsl, (azoBoro cocraBa, XUMHYECKOTO COCTaBa U 00BEM- I1 25 |Mlocka menosas

[Ne6

HOI'0 COOTHOILICHUS (ba:; YIICPOAUCTBIX craeit TIpU_pas-

UeCKHX 3aHATUH




JIMYHBIX TEMIIEpaTypax.

Moxyis CamocTosiTeNIbHOE
12 > ¥ n3ydenne Marepuanal Cam |MI3ydeHue MaTepHanoB Ha 0Opa30BaTEIbHOM MOpTaie AK 0
Nell
Monyns Da3oBble MPEBpAICHUS B 4 ax IpU HarpeBe M OXJia- focka  menosaz, =~ Me-
12 y JTexums Nel2 Jlex peBpat yryH P P JI JlexirionHast ayquTopust 0 [maoGecneuenne, 3arem-
PKICHHH. HEHUE
Monyins [JlTaGoparopHoe — 3aHs- (Crienianu3upoBaHHast Crient.
12 Y paTop JIa63 |McmbiTanue 0Opa3oB Ha pacTshkeHue 1 IT P r-114| 15 Rk menosas,  Cnen
2 TeNe7.1 ImaGoparopus 1a6. 06opy.
Moxyis CamocTosiTeNIbHOE
13 > ¥ n3ydenne Marepuanal Cam |MI3ydenue MaTepnanoB Ha 0Opa30BaTEIbHOM MOpTAIe AK 0
Nel2
MOI[yJ'IL [locka  menoBas, Me-|
13 Texims Nel3 Jlex JI Jlex1IMOHHAs Ay JUTOPHS 100 |maoGecneuenne, 3arem-
[HCHUC
Monyins [JTabopaTopHoe  3ans- (Crierpanu3upoBaHHas ocka MenoBas, Criel.
13 Y pTOp JIa63 |McmbITanne 0Opa3oB Ha pacTsHKeHUE 2 II 5 P r-114) 15 (% ’
2 Tre No7.2 ImaGoparopus 126. 0Gopy.
OrmnpeneneHne CTPYKTYphI, (Ha30BOro cOCTaBa, XHMHYECKO-
Mopmyis |[IpakTHdeckoe 3aHATHE pext TPYKTYPEL, & i AynuTopusi IS TIpaKTH-
13 IIp3 |ro cocraBa u 06BEMHOr0 COOTHOLICHHMS (ha3 yriIepOaUCTHIX I 5 M 25 |focka menosas
1 N7 UeCKUX 3aHATHH
yTYHOB TIPH Pa3IHYHbIX TEMIIEpaTypax.
CamocTosITeTIEHOE
Moy IloxroroBka K MpaKkTHYECKOMY 3aHATHIO C HCIOJIH30BAHH-|
14 u3ydenne Marepuanal Cam o AK 0
2 Nol3 eM CIIeLHaTbHON IUTEPATYPBL.
Moayinb Knaccudukamuss ¥ BUIbI MEXaHHMYECKUX HCIBITAHUI: CTa- Jocka  menosas, ~Me-
14 ¥ lexuus Nel4 Jlex u JI JlekLMoHHas ayuTOpUs 0 [maoGecneuenne, 3arem-
2 THYECKHE, AMHAMHUYECKHE, YCTAIOCTHEIE. e
14 Moy |JlabopaTopHOe  3aHS- 11263 OrnpejeneHne yl1apHoil BA3KOCTH MaTepuaia. Y CcTaloCTHas! n (Criennanu3upoBaHHast r-114| o [Rocka wenosas, Cren.
2 Tie Ne8.1 NpoyHOCTh MaTepuana 1. taGoparopust 1aG. 06opy.
aMOCTOSTENBHOE
C
M3ydeHHe  Marepu M JITOTOBKA K 3a4€T;
14 3yueHue atepuanal Cam [[loaroroBka k 3aue 0
Nel4
Moyns CraTnueckoe HarpyxeHue. VcrbiTanue MeTaaioB Ha TBep-| Hocka  mesosas, — Me-
15 Y Ulexiumst NelS Jlex pyx P JI JlekMoHHas ayUTOpUs 100 [maoGecneuenne, 3arem-
2 mocTh. VcnibiTanne Ha pacTsDKEHHE. -,
15 Moy |JlabopaTopHOoe  3aHS- 11263 OrnpejeneHne ylapHoOi BA3KOCTH MaTepuaia. Y CcTaloCTHas! n 5 (Crienuanu3upoBaHHast r-114| o [Rocka wenosas, Cren
2 Tie Ne§.2 POYHOCTH MaTepuana 2. naGoparopust 1aG. 06opya.
Mopyis |[IpakTHdeckoe 3aHATHE OrmpezienieHne MEeXaHHIEeCKHX CBOWCTB IO AMAarpaMMe pac- AynuTopus Ui TIpaKkTH-
15 IIp3 I1 5 . 25 |Hocka menosas
2 [Ne8 TSOKEHMS. YECKUX 3aHATHI
CamocTosiTeTbHOE
16 u3ydenne Marepuanal Cam [[loaroroska K 3a4ery. 0
[Nel5
[InHamMuveckoe W IUKINYECKOE HarpyxeHue. VcmbiTaHue]
Moy Ha YJIapHYI0 BA3KOCTh U YCTAJOCTh. MEXaHU3MBI pa3 e- flocka  menosaz, ~ Me-
16 Y Jlexius Nol7 Jlex YAApHYyro Y paspyin JI JlekiinoHHas ayuTopus 0 |mmaoGecneuenne, 3atem-|
2 HUS METAUINYECKUX MaTepUajoB: BS3KOE, XPYyIKoe, KBa- e
3UXPYITIKOE, BSI3KO-XPYIIKOE, CMEMIAHHOE, YCTATIOCTHOE.
Monyns |JlabopaTopHOoe — 3aHs- BiusHMEe XOJTOIHOW IUIACTHYECKOl Je(opMaIi Ha TBEp-| Crienanu3upoBaHHas Tocka menosas, Crer,
16 J1a63 I [-103| 15 [ 5 o5
2 TreNe9. 1 mocTh Meramia 1 naboparopus 1ab. obopy.
17 [TocemaemocTb Ieny |[Tocemaemoctsb 10 0
17 [Moayis |JTabopaTopHoe  3aHsi-| JIa63 |BimsiHue XOJIOJHOMN IIaCTHYECKOW JjiehopMallii Ha TBEP- II 5 Criennann3upoBaHHas I'-103| 15 Jlocka wmenosas, Cren.
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2 Tie Ne9.2 nocTs MeTana 2 mabopaTopus 1a6. 0Gopy.
17 Monyins |[IpakTrdeckoe 3aHATHE Tp3 [{uknnueckoe Harpyxenue. OnpezeneHue mnapameTpoB n 5 2 ) Ayauropus ZIS. TIPAKTH- 25 |ocxa enas naprepras
2 [Ne9 [IMKJIa HAaTPY>KCHHS. [HEeCKUX 3aHSATHI
17 ToroBelid  TECT 1O ™ 100 2 [KomrproTepHblit  Kitacc 30
Kypcy uepe3 OT oO1Iero gocrymna
UTOI'O| 100 86 2 22
108
HUTOoro 0
yepe3 LT
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TEXHOJIOI'NYECKAS KAPTA ITIO YYHEBHOMY KYPCY "Marepnanoseaenue-2"

Hnentudukarop kypca B moay.e "Meroanueckas padora' id=133234

HanmenoBanne | Cemectp | Koi-Bo Kom-Bo O06beM y4eOHOTO Kypca W BHJIBI yUEOHBIX MEpPONPHUSITHHA gzis
[a¥
Kypca U3YUYCHUS 3ET Hezenb, B [ Bceero KonrakTHas pabora CamocTosiTenbHast pabora
TCUYCHHC JacoB R -
= = LA e
0 y4. . . g
KOTOPBIX rma};l & § 2 E § & %
pearusy- y . g 2 g 2 Eg g
o = o = o o > ; & =
Kypc @ = s E = a |5 E = = |ZEdg =& S =1
Marepuanosese- 3 5 16 180 86 34 34 18 94 92 2 3au.
Hre 1 TKM-2
Hpononmu’rem,vnocn Y4eOHBIX Mepo- TpeGoamus K pecypeam
NPHSATHIA, TPOBOIUMBIX
K B N
p M
p. a
a B a N0 HHIAWBUIYAJTLHOM Pexo-
H ¢ e x # avATopHi rpapuky CyTylleHTa ! K ;’ MeHjtye-
H : ,, o 7 -
e | Ne moxy- | HammeHnoBanue yueo- 3 Onucanne yyebnoro meponpusitus (Tema, gopma npo- | u A 0 a a Tepa-
a s HOI'0 MEpPONpPHUATHS BeJeHHs) [ y a - ' X P
B it a Typa
e a a B Tpebyemoe
a H Tun ayauropun p Newn
a H . a 0 ¢ | obopynoBaHue
H 71 cTp.)
" u u o B T.4. B T
U B | B4a- | HHTepaKT. a y
e s B Yyacax | B AHSAX M
? cax dopme Y| e a.
(+-) Al
T
0
[peBpamenus B yriaepogucTOl cTanu npu Harpese. Mso-
Momyis 3 [Jlextist Ne9 Jlex |repMuuecKuii pacmaj] MepeoxIakICHHOro aycrenura. Pac-| + J 2 - Jleximonnas aymuropust | 1 100 [MemnaoGecneuenne
[1a]1 ayCTCHHUTA [IPH HEIPEPHIBHOM OXJIAXKACHUU
Cavoctosrenbiioe CaMocTOsITeTbHOE H3ydeHHE YJ4eOHOTO MaTepuana U CelH-
n3ydyenue matepuana Ne| Cam L th ye P 1 - 0
o JIBHOM JTTEpaTypEhI
Moyt 2 /Tabopartoproe 3aHsATHE 1Ta63 Dpaxrorpadudecknii aHaNU3 pa3pyIICHAS METALTMYECKUX + n 6 2 + Crienuann3upoBaHHast 1 [r-103] 15 |cnew 6. oGopya
Ne 9.1 MaTepHaioB maGoparopus
Moy 3 [Texums Ne 10 Tlex Kraccuduxarms BUioB TepMudeckoit 06padorku. Omxur 1- + it 2 ) Jlexumonnas ayuropus | 1 100 [Memaosecnererme
ro 1 2-To poja
Monyns 3 [CamocTOsITETEHOE Cam |M3ydyeHne MaTepyaa 1o METOAMYECKUM YKa3aHUAM - 2 3 0

12




n3ydeHue matepuana Ne
9.1

UTaGopaTopHoe 3aHATHE

BiusiHEe XOJIOMHON IUTaCTHYECKOM AedopManuu Ha TBep-

ICrieninaiu3upoBaHHast

Ulocka menoBas, Crer

Mopnyis 3 JIa63 '-103| 15
. Ne 9.2 10CTH METaJLIOB maGopartopust 126. 0Gopyx.
(CamocTOsATENIbHOE
Monyns 3 [uzydenne matepuana Ne| Cam [M3ydeHne mMatepuana o METOAUIECKAM yKa3aHHIM 0
9.2
Ha60paT0pH0e 3aHATHUE CHCI_II/IHJ'II/BI/IpOBaHHaH locka menoas, Crerr
Monyns 3 JIa63 (OmKHr ¥ HOpMAH3aLKs YIIePOJUCTON CTAIN -103| 15 ’ :
Y Ne 10.1 P 1A yIepo naGoparopust 126. 0Gopya.
(CaMocTOsITENNEHOE
ICaMocCTOSATENIbHOE M3y4eHHEe yeOHOro MaTepuaia 1o MeTo-
Monyns 3 [uzydenue marepuana Ne| Cam 0
4ecKUM yKa3aHUAM
10.1
Monayns 3 Plexrms Nel 1 Jlex [Bakanka 6e3 HOIMMOP(HHOrO MPEBPAILCHUs VlexuuoHHAas ayqUTOPHS 100 Memnaotecneucrne
UTaGopaTtopHOe 3aHATHE ICrieninaiu3upoBaHHast IMocka menosas, Crer,
Momynn 3 JIa63 [OmKHr ¥ HOpMAH3ALHS YIIEPOJUCTON CTAIN -103| 15 ’ :
. Ne 10.1 P 1A YIepon naGoparopust 1aG. 06opy.
(CaMocCTOSITENEHOE
Monynp 3 [uzydenne wmatepuana| Cam [M3ydeHue matepuaina mo METOQUICCKAM YKa3aHHIM 0
Ne 10.2
UTaGopaTopHoe 3aHsTHE ICriennaiu3upoBaHHast Iocka mernosas, Crier,
Monyns 3 JIa63 PBaxanka yriaepoaucToil U JErHpOBaHHON CTaIn -103| 15 ’ ’
. Ne 12.1 yrIepon P maGoparopust 1a6. 0Gopyx.
Monayns 3 Plexims Ne 12 Jlex PBakaska ¢ moaMMOpQHBIMU NPEBPALLICHUSIMHU. VlekuroHHAs ayAUTOpUS 100 Memnaotecneucrne
(CamocTosTEIbHOE
13y4yeHne yueOHOro marepuaia MO METOJUYECKUM yKasa-
Monyns 3 [uzyuenne marepuana Ne| Cam 0
HISIM
11
UTaGopaTopHoe 3aHsTHE BiusiHue KolnM4ecTBa yriiepoAa Ha TBEPAOCTb 3aKaJeHHOH| ICrieninanu3upoBaHHast
Moys 3 paTop: TTa63 . yraepon pa 11 p r-103| o HOgK%Mcn,OBM! Crer.
Ne 12.2 yriiepoucToil cranm maGoparopust 1a0. 0bopya.
UTaGopaTopHoe 3aHsTHE] BisiHIE CKOPOCTH OXJIQXKICHMSI Ha TBEPAOCTb YIIIEPOAHU- ICrienianu3upoBaHHast
Moyss 3 paTop: TTa63 ’ P A PO yriepona 11 p r-103| 15 HOgK%Mcn,OBM! Crer.
Ne 12.3 CTOM CTalu maGoparopust 1a0. 0bopya.
(CaMoCTOSITENNEHOE
ICaMOCTOsITeNIbHOE M3ydeHHEe Y4eOHOrO MaTepHana H CIIe-
Monyns 3 [u3ydenne marepuana Ne| Cam . 0
12 [[1aJIbHOW JINTEPATypPBI
CamoctosTensroe 13y4enne y4eOHOr0 MBTEpHana II0 METOJMYECKHM YKa3a
Monyns 3 [uzyuenne matepuana Ne| Cam i ¥ P & b 0
HHSIM
12.1
Monynb 3 Plexrms Nel3. Jlex |Crapenue u ormyck. TMO u XTO. VlekoHHAs ayAUTOpUS 100 Memnaotecneucrne
UTaGopaTopHOe 3aHSTHE . ICreruam3upoBaHHas
Momyns 3 paTop JIa63 (OTmycK yriaepoaucToi CTaimi 1 P [-103]| 15 [Crew. na6. oGopya.
Ne 12.4 maGoparopust
CamocTosTersoe 13ydeHne yaeOHOTO MaTepuasia M CIEHUAIbHOM JIUTepa
Monyns 3 [uzyuenne marepuana Ne| Cam qu ¥ P & pary 0
13 P
UTaGopaTopHoe 3aHsTHE ICrieninanu3upoBaHHast ITocka menosas, Crien,
Monyns 3 JIa63 (OTmycK yriaepoaucToi CTanu -103| 15 ’ ’
Y. Ne 12.5 yeK yriepon maGoparopust 126. 0Gopy.
KoncTpykumonHsle cranu ¥ cruaBbl. YyryHel. KoHcTpyk-
Moy 4 [JTexmus Nel4 Jlex PyKUL yry Py JIeKIIMOHHAS Ay TUTOPHSI 0 [MemaoGecneucnue
[(IOHHbIE [BETHEIC CIIABHI.
CamoCTOsITEIbHOE 3y4yeHne yueOHOro MaTepHaioB MO METOAUYECKUM yKa3a-
Monyns 4 Cam e ye p 8 y 0

n3ydeHne Matepuana Ne

HHAM
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13.1
JTaGopaTopHoe 3aHsTHE| Crieniau3upoBaHHask
Monyns 4 patop JIa63 |BrnusiHue nerupoBaHus Ha MPOKATHBAEMOCTb CTaIIH I 6 2 - H P ['-103| 15 |Cnen. n1a6. o6opyn.
Nel3.1 naGoparopust
JTaGopaTopHoe 3aHsTHE] Crieniau3upoBaHHas
Monyns 4 patop JIa63 |BnusiHue nerupoBaHus Ha MPOKATMBAEMOCTb CTalIH I 6 2 - H P ['-103| 15 |Cnen. n1a6. o6opyn.
Ne 13.2 naGoparopust
CamoctosressHoe 3y4yenne yueOGHOro Marepuaia M CIELMAIbHON JIuTepary-
Monyins 4 [m3ydenne matepuana No| Cam Hy M P ! paty 4 0
14 P
MHCcTpyMeHTanbHble cTanyd U cruiasbl. CTand M CIUIAaBBI C
Monynb 4 |JTexius Nel5 Jlek |ocoObiMu  (u3udyeckuMu  cBoiicTBamu.Hemeraiuimueckue JI 2 - JIexrimoHHast ay tuTopust 100 [MemnaoGecneuenne
Matepuainsl. HaHomatepuanbl: KnaccubHuKaIys U CBOMCTBA.
CamoctosteibHoe 3yyenne yueOHOro marepuaia 10 METOAWYECKHM YKa3a-
Monynb 4 [u3ydyenue marepuana Ne| Cam Y y P " y 4 0
HHSM
14.1
JTaGopaTopHoe 3aHsTHE] CrienMau3upoBaHHas,
Monyns 4 patop JIa63 |3akanka i cTapeHHe aTlOMHHHEBOTO CILIABa I 6 2 - ! P I'-103| 15 |Cnen. n1a6. o6opyn.
Ne 14.1 maGoparopust
Camoctosessioe 3y4yenne yueOHOro Marepuana MO CHELHUAJIbHOW JHMTepa-
Monyib 4 [u3ydenne matepuana Neo| Cam Y Y P 1 P 4 0
Type
15
TOPH HSTH MeUaIn3upOBaHHAS
Monyns 4 JlaGopatoproe 32 €| J1a63 3akaJika ¥ cTapeHHe aIIOMHHUEBOTO CIUIaBa II 6 2 - Crieuausuposana I'-103| 15 |ldocka menosas
(Nel4.2 naGoparopust
CamoctosteibHoe VI3ydenne yueOHOrO MaTepuaia IO CIELHaIbHOH JInTepa-
Monynb 4 [u3ydyenue marepuana Ne| Cam s ye P P 0
Type
15.1
JTaGopaTopHoe 3aHsTHE] . Criennaiu3upoBaHHas,
Monyns 4 patop J1a63 |MapkupoBKa cTajeil u CIIaBoB I 6 2 + . P I'-103| 15 |locka menosas
Ne 15.1 maGoparopust
TTocemmaeMocTs TIcw |[Tocemenue nexui 10 0
JTaGopaTopHoe 3aHsTHE] . Criennaiu3upoBaHHas,
Monyns 4 patop J1a63 |MapkupoBKa cTajeil u CIIaBoB I 6 2 - H P I'-103| O [Cnen. n1a6. o6opyn.
Nel5.2 maGoparopust
MToroBelii  TecT 1O . " KoMmbroTepHblii  Kiacc|
TH |uroroBsrii TecT Mo Kypey "MarepuanoBenenue-2 100 2 P 30
kypcy uepe3 OT 001Iero 1ocTymna
44 12 28
UTOT'O| 100
72
UTOro
0
yepe3 HT
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5. Kputepun u HOpMBbI TEKYIIer0o KOHTPOJISI K IPOMEKYTOYHOM aTTeCTAIINH

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
npusTHI NPUATHIA 0aJsI0B
MakcuManbHOE KOJIMYECTBO OaJJIOB BBICTABISACTCS CTY-
JIEHTY, ecir 1ab.p. orpaboraHa, opOpMIIEH OTUYET, TECT IO
TeMe nab.pab. HamMCaH HE MEHee YeM Ha 40 amna u J.p.
Hannuwe orpaboTKH W CAaHa MPEIOJaBaTeio.
JlaboparopHoe 3aHsATHE JlaGopaTopHoe 3aHsTHE 5 oTYeTa TO JTA0OPATOPHOI OtpaboTtka, opopmiieHre OTUETA 110 J1a0. pab. U HATMCAH-
HEII TecT — 60% OT MakcuMyMa 0ajlIoB.
[pabore.
Otpabotka, odopmiieHue oTdera 1o iab. pad -30% ot
MaKcUMyMa 0aJlIoB.
MaxkcuManbHOE KOJIMYECTBO OasIoB BBICTABISIETCS, €CIIH
CHaH TEOPETUYECKUI MaTephasl MO TeMe MPAKTUYECKOTO 3a-
[IpakTHueckoe 3aHsITHE [IpakTHUeCKOE 3aHATHE 5 OT4eT 10 NpaKTHKE.

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

Uroroselii TecT 1o Kypey

/lonmyckaroTcsd  CTYJIEHTHI,
BEITIONTHUBINAE — YISOHBIN]

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

MToropslii TeCcT 110 Kypcy yepes LT 100 OayioB. PacuetHast (opMmynia pe3yibTUpyIOIIEro Oaiia:
yepe3 LT [JJaH 10 J1a0OpaTOPHBIM| o
AGoTaM 100k/n. I'me n - o01Iee KOJIMYECTBO 3aaHuii, K - KOJTUIECTBO
P ‘ [TPaBUIIBHO BBIMOJIHEHHBIX 3a1aHuid. B manHom tecte n = 30.
/lonmyckaroTcsd  CTYJIEHTHI, N
20 OayJIOB 3aCTyKMBAeT MOJHOCTBIO OCBEIECHHBIA OTBET HA
He HaOpaBmme 40 6anioB .
Iepecnaya 3a4yera npemnoaaBaTento Iepecnaya 20 Tpu Borpoca. HermosmHbIH OTBET OIEHHBAEM 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 ipenycMoTpensr)




5.2 KpuTepuu 1 HOpMbI TEKYIIEro KOHTPOJISI H MPpoMeKyTouHo# arTecrtanuu (MaTtepuanoBenenune u TKM-2)

HaumenoBanue yueOHbIX Mepo- | Tumnbl yue6Hbix Mmepo- | KosmuecTBo
9 . Ycaous nomycka Kpurtepuu u HoOpMbI OlIeHKH
NPUSTHIA NPUSTHI 0aJlJI0B
MakcUMabHOE KOJUYECTBO OaJlJIOB BBICTABISETCS CTYNCHTY,)
eciu J1a0.p. oTpaboTana, opopMIIeH OTUET, TECT IO TeMe J1ad.pad.
HaITMCaH He MEHee YeM Ha 40ai1a  J1.p. CAaHa MPEIoIaBaTelo.
TTa6 a6 5 Hammune oTpabGoTKy nOtpaboTka, odopmicHue ordyera Mo jad. pad. M HANMCAHHBIH
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 MaTepHal IO TeMe MPAKTHYECKOrO 3aHSATHS ¢
[IpakTHueckoe 3aHsITHE [IpakTrueckoe 3aHsITHES 5 OT4eT 1o NPaKTHKE N N
repBoro pasa. I[locne kaxmoit ciieayromeii MOMBITKH BEIYUTAETCS]
25%.
MaxkcumManbHoe KonndecTBo O0amioB -10 oGecreunBaercs 100%
ITocemaemocTtb 10 HomyckaroTcs Bce. rocemaemMoctrio. [Ipu 50% mocemenust BeIcTaBseTcs 5 0aioB
U T. .
MakcuMaIbHOE KOJImuecTBO 0autoB 3a TecT - 100. Kaxmoe 3ama-
/lormycKaroTcsi CTyISHTHI,
N N JJHUE B TeCcTe OIICHMBAETCS OJIMHAKOBBIM KOJIMYECTBOM OaJlIOB.
MToroBelii TecT mo Kypcy uepes| UToroelit TecT 1o Kypcy BEITIOJTHHUBIINE yYEOHBIH
100 Pacuernas dopmyna pesynprupytomero 6amra: 100k/n. I'me n -
LT yepe3 L[T [UIaH TI0 J1aOOPaTOPHBIM| N
aGoTaM o0IIIee KOJIMYECTBO 3a7aHui, k - KOIMYECTBO NMPAaBUIHHO BBIIIOIH
P ' HEHHBIX 3a1aHuil. B manHom tecte n = 30.
/TomyckaroTcst CTy€HTHI,| .
e nadpasmme 40 Gan 20 GayIOB 3aCITy’KHUBAET MOJTHOCTHIO OCBEILIEHHBIH OTBET MO TPEM
[epecnava 3adera MperoaBaTeio [lepecnaua 20 BorpocaMm. HemosHbI# OTBET OllEHWBaeM YMEHbBIIEHHBIM KOINYe-

JIOB II0 HAKOIIUTCIbHOMY]

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

[pERTUHTY

CxeMa pacueTa HTOTOBOW OLEHKU:

Texymuit pedTHHT (Bce 3aHATHUS U IPOMEXYTOYHBIE TECTHI) + Pe3ynbTaT HTOroBoro Tecra u Bce Jie-

JINTCA Ha 2
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6. BaHK TecTOBBIX 3aJaHMIl U perjJaMeHT NPOBeAeHUs] TeCTUPOBAHMIA

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Ha3Banue 0aHKa TeCTOBLIX 3a-
MAHUH

KoanuecTBo 3a1a-
HHIi B 0aHKe TeCTO-
BbIX 3aJaHUI

PaszpabdoTuukn

MartepuanoBenenne u TKM-1

500

I'.B. Kiaesuon, H.A. KneBiona

MartepuanoBenenne u TKM-2

500

I'.B. Kiaesuon, H.A. KneBiona

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 3a71a-
HUM B pazzene

MarepuanoseneHue u
TKM-1

30

1.1 AtomMHO-KpHCTaIINYECKOE
CTpOEHUE

3

1.2 JledexTh kpucTaIIIHYE-
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 Biausiaue miacTuYecKoOn
nedopMali Ha CTPYKTYpY H
CBOICTBA META/UIMYECKUX Ma-
TEPUAJIOB

2.2 Cratuyeckoe HarpyeHue.
HcnpiTaHue MeTalioB Ha
TBEPJOCTh U PACTIKCHHE

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

2.4 Pazpymenue. MexaHU3MbI
paspyuieHust




6.2.2. MartepuanoBegenne u TKM-2

7. Haszsanue 0au-
Ka TECTOBBIX 3aJaHUI

Koin-Bo 3aganmii,
MPEAbSIBIAEMBIX
CTYIEHTY

Homepa u Haumeno-
BaHUs Pa3AeiIoB TeCcTa

Koin-Bo
3aJaHun
B pazjiene

Bpewms nHa te-
CTUpPOBaHHUE,
MUH.

MarepuanoBeeHue u
TKM-2

30

1.1 ®azoBekle npe-
BpaIICHUS B CTAJISIX
IIpU HarpeBe U oxJja-
JKJICHUU

10

1.2 Tepmuueckas u
XUMHKO-
TepMUYecKas oopa-
00TKa METAJLJIOB U
CIIABOB

10

2.1 Meramnnyeckue
A HEMETAJUINYECKUE
MaTepuabl

10

60

7. Kputepuu 1 HOPMBbI OLIEHKH KYPCOBBIX Pado0T (IIPOEKTOB)

KypcoBas paboTa miu KypcoBOi MpOEKT yueOHBIM TUIAHOM HE MPETYCMOTPEHO.

8. IlpumepHasi TeMaTHKa NHUCbMEHHBLIX PadoT (KypcoBbIX, pedeparos,
KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

Ne i/m |

Tembl

ITpakTuyeckue 3aganus no kypcy Marepuanoseneane 1 TKM-1

1 ITocTpoeHre aTOMHBIX IJIOCKOCTEN M HANPABIICHUH.

N

OHpC,I[CJ'ICHI/IC OCHOBHBIX BUJOB MAaKpPOCKOIMNYICCKUX )Ie(l)eKTOB JIUTBIX U I[e(l)OpMI/IpO—
BaHHBIX 3aroTOBOK

Pacuer auarpaMm COCTOAHHA NBYXKOMIIOHCHTHBIX CUCTCM.

Ananm3 quarpammsl coctosaus Fe-C.

OmnpeneneHne CTPYKTYphI U (ha30BOro cocTaBa YyryHOB

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

M3y4yeHne ocoOEHHOCTEH CTPOCHUS M3JIOMOB 00pa3IOB U JeTaNICH.

[TpakTryeckue 3aganus no Kypcy Marepuanoseneane 1 TKM-2

®da30BbIC IPEBPAICHHS U CTPYKTYpOOOpa3oBaHKe MPU HATPEBE U OXJIAXKICHUU yTIIe-
POAMCTOM CTau.

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

CTpyKTypooOpa3oBaHUE MPU PA3TUYHBIX BUAAX OTKHUTaA

3akaJika crjIaBoB 0e3 MOJIMMOP(PHOro U ¢ MOIUMOP(HBIM MPEBpaALICHHEM

Crapenue ciiaBoB. CTpyKTYypooOpa3oBaHHe U CBOWCTBA

OTnyck yrnepoaucToi u jernpoBaHHoi ctanu. CTpyKTypooOpa3oBaHHe U CBOMCTBA

KOHCTPYKI_II/IOHHLIC CTaJIn N IBETHBIC CIIJIaBbI

NHCTpyMeHTaIbHBIE CTAJIU U CILJIABbI

OO NI WIN

Hemerammueckne maTepuabl
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9. Bonpochbl K 3a4eTy

Ne i/ Bonpocsl

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

2 Tunbl cBsi3eli: MOHHAs, KOBaJIeHTHas, BaH-nep-Baansca, Mmetammaeckas. Mx ocoOen-
HOCTH U BJIMSIHME HA CBOMCTBA KPUCTAJJIOB.

3 JleeKThl KpUCTAINYECKOTO CTPOEHHsI, FeOMETPHUECKas KI1acCH(pUKAIIMSL.

4 Toueunsie nedexTsl. MexaHu3Mbl UX 00pa3oBaHMs. 3aBUCUMOCTh PAaBHOBECHOH KOH-
LEHTPAalUU BAaKAaHCUI OT TEMIIEPATYyPHI.

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 IUTIacTH4YecKor aedopmaruu. MexaHHUecKue
CBOICTBA U UX XapPAKTEPUCTUKH.

8 Hedopmarnmonnoe ynpounenue. [Ipupona Hakiena. Tekcrypa nedopmarum.

9 Jedopmarus moJTUKpUCTAINYECKUX Tell. 3epHOIPaHUYHOE YIpoyHEeHHe. 3akoH XoJuia-
Ilerya.

10 Pa3pymenue xpynkoe u Bsizkoe. TemnepaTypHslii OPOT XJIaJHOJIOMKOCTH.

11 BnusiHue TemnepaTypsl Ha CBOMCTBA 1e(pOPMUPOBAHHOTO MeTau1a. Pekpucrannuzanus
Y €€ TUIIBI.

12 MexaHu3Mbl IIACTUYECKOM ehopMalliu: CKOJIbKEHUE, TBOMTHUKOBAHHE.

13 MexaHu3MBbl MJIaCTUYECKO AedopManui: MEXaHU3M TEOPETUYECKOM MPOYHOCTH, Me-
XaHU3M AU PY3HOHHOH ITOI3YyUECTH.

14 TepMmoanHaMuueckue ocHOBBI (a30BbIX mNpeBpauieHuil. (TepmonnHamuyeckue NoTeH-
1yassl, pa30Boe paBHOBECHE, BTOPOH 3aKOH TEPMOAMHAMUKHU.)

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

16 @da3bl B cruiaBax. XUMHUYECKHE COCTMHEHMS

17 Kpucrannuzanus u ee stransl. Kpurnueckuii 3apoJplil U 3aBUCUMOCTb €70 pa3MEpPOB OT
CTENEHH NEePEOXJIAKACHHUS.

18 3akoHOMepHOCTH Kpuctaum3anuu. Kpussie Tammana.

19 @a3bl B crutaBax. TBepAble paCTBOPHl M HUX THUIIBL. Y CJIOBHS HEOTPAHMYEHHOW PacTBO-
puMocTH. XMMHYECKHE COCTUHEHUSI.

20 MeTtobl nocTpoenus nuarpamm cocrostuus. [Ipasuno ¢a3 I'nb0ca.

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

29 Bnusinue npuMeceil Ha MpoLecchl KpUCTAILIN3alUN U PEKOMEHAALNH 10 UX MCIIONb30-
BaHUIO.

23 Jlnarpamma cocTosiHUS kene30-yriepoa. Paszpl, TMHUHM, KPUTHYECKHE TOUKH.

24 I[HarpuaMMa COCTOSIHUS KeJe30-yriepo]. Kpucrammmsanus u cTpykTypooOpa3oBaHue
cTajuei.

25 3aBHCHUMOCTb CBOMCTB CTaJIEN OT COAEP KAHMsI YTIEpoa.

26 Jl.c. xene3o-yraepoa metactabuibHas. Kpucramimsanus u cTpykTypooOpa3oBanue Oe-
JBIX 4yryHOB. O0JacTh NPUMEHEHHUSI.

27 J.c. xene3o-yriepo] MetactabuiabHas. Kpucrtammszanus u cTpykTypooOpa3oBanue Oe-
JbIX 4yryHOB. O651aCTh NPUMEHEHUSI.

28 J.c. xene3zo-yraepos crabuibHas. Kpucramnuszanus U CTpyKTYpooOpa3oBaHHE CEephIX
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 [IpeBparrenus B cranu npu HarpeBe. Haciae1cTBEHHOCTh ayCTEHUTHOT'O 3€pHa.

31 Huarpamma 30TEPMUECKOTO NPEBPALLIEHNS aYCTCHUTA. Bnusinue ckopoctu oxnaxie-
HUS Ha CTPYKTYPY U CBOWCTBA CTaJICH.

32 MaprencutHoe npeBpanierre. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPAILLICHUSI.

33 TepmooOpaboTka. Kitaccudukaiysi 1 OCHOBHBIE TEXHOJIOTUYECKHE ITAPAMETPHI.

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 Ha3HaueHHUE, CTPYKTYpa CTaJIel Mociie OTIycKa, pa3Iuius B CBOM-
CTBax.

38 Omxur 1 u 2 pona. TexHonoruueckue napameTpsl U Ha3HaAYCHNUE OCHOBHBIX BHJIOB OT-
JKUTA.

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

40 Ocnosnble Bubl XTO. CyniHOCTb, TEXHOJIOTHYECKUE TapaMETPbl, Ha3HAUECHUE

41 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

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

43 Hemerannnueckue Marepuasl (I1acTMacChl, pe3uHbl, CTekIa) OCOOEHHOCTH CTPOCHUS,
CBOIiCTBa, 00J1aCTh MPUMEHEHHUSI.

44 Kommno3ummonnsie matepuaibl. OCOOEHHOCTH CTPOCHHMsI, CBOMCTBA, 00JIACTh MPUMEHE-

HUs.

10501 oﬁyqammnxm Mo JTUCHMUIIINHE

10. doHx O1IEHOYHBIX CPEICTB /JIsl IPOBeAeHNsI MTPOMEKYTOYHOM aTTecTa-

10.1. IMMacnopT ¢oHIa OLIEHOYHBIX CPEACTB

Kox xouTpompye-
Ne | Konrpoaupyembie pa3aennl (Te- . pO:IHPY HaumenoBanue
MOii KOMIIeTeHIIUH
n/n MBbI) JMCHHILIMHBI OLICHOYHOI'0 CpeaCcTBa
(nsm ee yacTH)
1 | Kpucraminueckoe CTpoeHue TBEp- JlaGopaTopHble U IpaKTu-
nbIx Ten. da3oBble npeBpallieHus B OITK-1: OIK-2 yeckue paboTel, opopmiie-
-1; -

METAJUINYECKUX CIIIaBax HUE pe3yabTaToB, GopMy-
JIMPOBKA BBIBOJIOB, TECTHU-
poBaHue

2 | MexaHuueckue CBOMCTBAa MaTepU- JlaBoparopHble U MpaKTH-
aJ10B. MeXaHu3MBbl pa3pyleHHs. ) yeckue paboTsl, ohopmite-
OITK-1; OTTK-2 pabori, ogop
HUE pe3ylbTaToB, PopMy-
JIMPOBKA BBIBOJIOB, TECTHU-
poBaHue
3 | Tepmuueckas 06paboTKa METAIIIIOB JlaGopaTopHble U IpaKTHU-
Y CIUTABOB. 4yeckue paboThl, opopmIie-
OIIK-1; OIIK-2 HHE PE3YILTATOB, HOPMY-
JIMPOBKA BBIBOJIOB, TECTH-
pOBaHUE, UHANBUYaIbHOE
3aJlaHue.
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4 | MerajuiMueckrie U HeMeTalInye- JlaGopaTopHbie U IPaKTH-

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

HHE Pe3yJabTaToB, GopMy-
JMPOBKA BBIBOJIOB, TECTHU-
pOBaHHE

10.2. TunoBble KOHTPOJIbLHbIE 32/1aHNS WM HHbIe MATEPHAJIbI, HE00X0UMbIE

JJI51 OLeHKM 3HAHUI, YMEHM i, HABBIKOB H (MJIH) ONBITA AeATeJbHOCTH, XapaK-
TePU3YIINX 3Talbl (POPMHUPOBAHUS KOMIIETEHUMI B Npolecce 0CBOCHUsI 00-

pPa30BaTeJbHON NMPOrPaMMblI

10.2.1. KomnuiekT 3aganuii k 1abopatopHoii padore Nel
Tema: «MapKupoBKa KOHCTPYKIIMOHHBIX MaTEPUATIOB
A) ObopMHUTH KOHCIIEKT IO TEME JIa0OpaTOPHON PabOTHI.

b) Bemonuuts 5 3amanuit utoroBoro tecra. Knaccuduimuponats, pacumdpo-
BaTh MapKH CILIABOB.

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 KpUCTATUVIMYECKUX PEMIETOK U UX OCHOBHBIEC XapaKTEPUCTUKMI
A) OpopmuTh OTUET 1O TEME JTa00PATOPHOU PabOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1. IInmockocTh B KyOMUECKOM KpPUCTAJlI€ OTCEKAeT Ha KOOPIAWHATHBIX OCAX OTPE3KU, pPaBHbIE a; 2B;
¢. Onpenenutp Kpuctawiorpapuyeckue uuaekce miockoctu (hkI)?
2. TlocrpoiiTe mpocTpaHCTBEHHOE N300paKeHHE IIIOCKOCTEH (Ha mpuMepe Ky0a), IMEIOINX Kpu-

craworpaguaeckue uagekest (110); (111); (112); (321); (110); (111); (11 1).
Ornpenenure CUMBOJI HalpaBJIeHUs, Tpoxoasiiero yepe3 Touku (0, B/3, ¢/3).
[ToctpoiiTe mpocTpaHCTBEHHOE U300pakeHHe CIeqyIuX HanpasieHuid B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [121]; [111]; [111]; [111); [1
11]; (11 17;[1 1 17; [211]; [311].

5. TloacuwmraiiTe 4nciao aTOMOB B sUeku U KoopauHanuoHHoe yucno ans OLK u 'K u I'TTY
pELIETOK.

Hw

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.
Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1. K clOXHBIM KPHCTAUIMYECKUM PENIETKAM OTHOCHT ...
1. xpuctamnueckue KyOuueckrue pemeTKu
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2. pemieTku ¢ OOIBIIUM KOJTHYECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JI0JII0 3JIeMEHTapHO! SYelKu MpuxoauTcs 0ojiee OTHOTO aroma
4. peleTkd, y KOTOPBIX Ha JIOJIFO AJIEMEHTAPHOM SYEUKH PUXOAUTCS OAUH aTOM

2. Bribepute cooTBercTByIOMHKE Xapakrepuctuku mis ['TIK pemrerku:
l.a=b=c; a=B=7y=903; K=12;k=0,74

2.a=b=c; a#Pp=7=907; K=8;k=0,68
3.a=b#c; a=f#y; [=12;xk=0,74
4. a=b#c;, a=pf#y; K=12;k=0,56

3. Ykaxute 0003HAYCHUS TUIOCKOCTH B MHAEKcax Musiiepa .

1. (1'10)
/ 2. (101)
T S 3. (011)
LT 4 4. (110)

e o

//,f*”f /’/
/
/

] 1. [112]
_7[” 2. [221]
S 3. [212]

4. [121]

5. CBONCTBO, 3aKJIIOYAONIEECs] B HEOJHOPOJHOCTH CBOMCTB MaTe€pHalla B PAa3JIMUHBIX KpH-
cTaJyIorpapuuecKux HarnpaBiIeHUX, Ha3bIBaeTCH ...
1. m3zoTponus

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

Tema: «OrnpeneneHre MIOTHOCTH AUCIOKAIUA METOJIOM 3JIEKTPOHHON MHUKPO-
CKOITUN»

A) OdbopmuTh OTYET MO TEME JabOPaTOPHOU pabOTHI.

b) BeimosnHuTh 3a1anus Kk 1abopatopHoOit padore.

22



HOZ[C‘-II/ITaTB IINIOTHOCTH ,ZLI/ICJ'IOKaI_[I/Iﬁ Pa3JIMUHbBIMU METOAAMU I10 3JICKTPOHHOMUKPOCKOITHU-
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 IMOTOKA IEKTPOHOB
3. (hOKYyCHPOBKH MOTOKA JICKTPOHOB
4. GomMOapIMPOBKH IMOBEPXHOCTH aHOJA
2. MOMEHT OKOHYaHUS TIOJIMPOBKH (DOJIBIH ONIPENEIAIOT TIO ...
1. mosiBeHUIO OTBEPCTHS B (DOJIBIE
2. W3MEHEHUIO TOKA B IMOJIMPOBKU
3. mosiBieHuto 6yecka Goapru
4. BpeMEHHU IOJINPOBKU
3. Haubonee TOYHO MIOTHOCTH AUCIOKAIIMIA PACCUUTHIBAIOT ...
1. mo ssMmkaM TpaBieHuUs
10 YUCITY TPaHUI]
METOAOM CEKYIIUX
METOJIOM ITOBTOPHOTO 00X0Aa
a3peIaroIyI0 CIIOCOOHOCTh MUKPOCKOTIA YAYYIIAKOT ...
. UCTIOJIB3YSI HOCUTEINIH CBETA C MAJIOW ITMHON BOJHBI
2. MCTIOJIB3YSl HOCUTEIIH CBETa C OOJIBIION JJIMHOMN BOJTHBI
3. ucnomnb3ys 0oyiee TOHKUE OOBEKTHI
4. yMeHBILUB anepTypy
5. Pa3pemaromnias cnocoOHOCTH IprbOpa - 3TO. ..
1.BenmunHa, 0OpaTHAs HAUMEHBIIIEMY PACCTOSTHHIO MEXIY JBYMSI TOUYKaMH, BOCIIPUHUMA-
€MBIMU OTZIEIHHO
2. HauMEHbIIIEE PACCTOSTHUE MEXKIY OTACTHHBIMI 00BEKTaMH
3. BelIMuYMHA y4acTka o0pasiia, BUIMMOTO B IpUOOpe
4. BenmMUMHA, TPOTIOPIIMOHATIbHAS HAUMEHBIIIEMY PACCTOSHUIO MEXKIY OT/IEIbHBIMUA O0BEK-
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, TEpMOAMHAMUYECKHU BBITOAHBIE I KpUCTAJLIA!
1. nmakyHsl
2. BakaHcui
3. OUCIIOKaIuH
4. rpaHuIBI
2. Ykaxute (popMyITy, OTIMCHIBAIONTYIO TIEPBEIi 3aKoH DuKa:

1. h=2+Dt
2

2. h=—2_
JDT
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3. I=-Dxoc/ox
4. 1=-Dxaoclot
3. KpaeBoii nucnokarueid Ha3pIBaeTCst 00J1acThb ...
1. ucka)keHU# KpHcTasia BOKPYT Kpas IPaHULIbI 3epHa
2. UCKaXXEHMs KpHUCTaJula BOKPYT Kpasi SKCTPAIUIOCKOCTH
3. pacTsKeHHs B KpHUCTasuie, 00yCIOBICHHYIO HAIMYHEM SKCTPAIUIOCKOCTH
4. cxatusl B KpUcTaslie, 00yCIOBIEHHYIO HATMYMEM IKCTPAIIOCKOCTH
4. O6beMHbIe AePEKThl KPUCTATUTMUYECKOTO CTPOCHUS:
1. nucrokanuy, ENo4YKH MEKYy3€JIbHbIX aTOMOB
2. BaKaHCHH, MEXY3€JIbHbIE aTOMbI, IPUMECHBIE aTOMBbI
3. MOpPBI, TPEIIUHBI, OJIOKU
4. rpaHuLIbl 3epeH, TpaHullbl $a3, TpaHUIIbl OJIOKOB
5. Bonbmas pa3HHIIa MKy TEOPETHUYECKON U peabHON MPOYHOCTHIO KPHCTAIIIOB O0BICHS-
€TCsl HATMYUEM B KpUCTalIax. ..
1. rpanul 3epeH
2. IACIIOKAIUH
3. BakaHcUH
4. IPUMECHBIX aTOMOB

10.2.5. KomnuiekT 3a1anuii K 1adopatopHoii padore Ned
Tema: «Makpo U MUKPOCKOITUYECKUN aHATN3 CIIJIABOB»
A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus k 1abopaTopHOi padoTe.

1. IlpurotoButh Makpouuing. BpsiBUTE Ha Makpouunge nedeKThl, HapyIIaLe CIUIOIMHOCTh
MeTajula, JIMKBALUIO cepbl U (hocdopa, CTpOCHUE JTUTON CTaJIH, BOJIOKHUCTYIO CTPYKTYpPY U T.JI. H
3apuCcoBaTh UX.

2.Kpatko onucaTs METOAUKY IPUTOTOBIIEHUSI MUKpOLLUTHDA.

3.HccnenoBaTh MUKPOCTPYKTYpY CTaIM WJIM YyT'yHa /10 U IOCJE TpaBjieHus. 3apucoBaTh HaOIr0/1a-

€MYI0 MUKPOCTPYKTYPY CTAJIM UJIN Yyr'yHa
b) Beimonauts 5 3amanuii K'TOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.MuxkpocTpyKkTypa CIUIaBOB —3TO..
1. Tun KpUCTaJUIMYECKOTO CTPOCHHUS
2. 3epHa WK KPUCTAJUIUTHI, BUAUMBIE B ONITUYECKUIT MUKpOCKOM npu yBenuuenuu 100-
500pas3.
3. Ctpykrypa nedexroB KP, Bugumast B 31eKTpPOHHBI MUKPOCKOII.
4. CtpoeHue cIuiaBa, BUIMMOE ITpH yBeanueHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIIEIOBATEIHEHOCTD ONEPAIlii IPH M3TOTOBICHUH MUKPOILTH(A.
1. Beipeska
2. TpaBnenue
3. lllnudosanue
4. ITonmupoBanue
3. Meron baymana npenHa3zHaveH ajsl. ..
1. BBIAABIIEHHSI MAKPOCTPYKTYPHI JIMTOW CTaIN
2. BBIABJICHMSI paCPEEIICHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBIICHUS] HEOTHOPOTHOCTH pacIpeieieH s (JIMKBAIHH) CEPBI
4.BBIABIICHUS TPaHUL] 3€PEH
4. IlonupoBaHue MUKPOLLTH(A MPOBOJSAT C LIETBIO. ..
1. ycTpaneHust U300pakeHUs IOBEPXHOCTH
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2. BBISIBIICHHSI TPaHUI] 3ePCH

3. BBISBJICHHS MaKpOIe(eKTOB

4. BBISIBIICHUS HEOJHOPOTHOCTH pacrpeaeneHus (Jukpamun) pocdopa
5. Paspemaroiiasi CloCOOHOCTh MUKPOCKOIIA - 3TO. ..

1. BenmunHa, oOpaTHAs HAMMEHBIIEMY PACCTOSHHUIO MEXIY ABYMS TOYKaMH, BOCIIPUHHUMA-
€MBbIMH OTIENBHO

2. HaMMEHBIIIee PACCTOSHUE MEX]Ty OTJCIIbHO HAOII0JaeMbIMU OOBEKTaMU
3. BemMyMHA yyacTka o0paslia, BUJIMMOI0 B Mpuoope

4. BelMYMHA, NPONOPLUUOHAIbHAS HAUMEHBIIEMY PACCTOSHHUIO MEXKIY JBYMs TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

10.2.6. KommiekT 3a1aHuii k 1a6opaTopHoii padore Ne5

Tema: «MexaHnueckre CBOMCTBAa KOHCTPYKIMOHHBIX MaTepuanoB. Orpezerne-
HUE MEXAaHMYECKUX XapaKTEPUCTUK MPOYHOCTH U MITACTUYHOCTHU.»

A) OdbopMUTh OTYET 1O TEME JabopaTOPHOU pabOTHI.
b) BeimosnauTh 3a1anus k 1abopatopHoit pabore.

1.3apucoBarh JaHHYIO0 BApHAHTOM KPHBYIO PACTsDKEHHS B KOOpAMHATax «ycwiaue F -
yamHenrne Al ¥ BBIIOJHUTE CIIEAYIONIEE:

2. Hp606p330BaTB B IuarpamMmy C OTHOCUTCIBbHBIMH KOOPpAUWHATAMHU «HAIIPAXKCHHUC O -
OTHOCHUTCJIbHAasA ,Z[e(bOpMaHI/IH EN,

3. o mpeoOpa3oBaHHOW aUArpaMMe ONPEACIUThH CIEAYIONNEe MEXaHMYECKHUEe CBOM-
ctBa: E - Momyms ynpyroctu, o umm o, - Ipesien TeKyd4ecTH, o, - IpeeN IPOYHOCTH,
O - OTHOCHTEIIbHOE YIUIMHEHHUE, & ~-CTATHUCCKYIO BSI3KOCTh, D-MOyIb MIIACTHYHOCTH.
BapuanTt 1 (1 emie 9 BapuaHTOB TUarpaMm pacTsHKEHUS )

BmaHT 1 (cmas A3)
12

10 A

[ee]
!

Farpyska, kH

O T T T T T T T T
0 2 4 6 8 10 12 14 16 18

YirmHeine mv
B) BemonauThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 erie 10 BapuaHTOB TECTOB)
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1. Vkaxure BIUsHUE IPUMECEi Ha MEXaHMYECKUE CBOMCTBA KpUCTalia MPH IJIaCTUYECKOi 1edop-
Maluu:

1. cHmXaoT HUCXOJHYIO NPOYHOCTh U NOBBIAKOT IJIIACTUYHOCTD
2. YBCIIMYUBAKOT UCXOAHYIO ITPOYHOCTh U CHUXKAIOT INIACTUYHOCTD

3. MMPOYHOCTH U IJIACTUYIHOCTD HC U3MCHSACTCA
4. TIOBBIMIAIOT MPOYHOCTH U TNIACTHYHOCTH
2. IlpeaenoM BEIHOCIUBOCTH HA3BIBAIOT. ..
1.HanpspkeHue, Mpu KOTOPOM MaTepyall BBIICPKUBACT 33JaHHOE YUCIIO TUKIIOB HArpy KCHUS
2. HampspDKeHHe, NpU KOTOPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IUMKJIOB
HarpyXeHUs
3. HampspKEHUE, M0 TOCTHKEHUE KOTOPOT0 MPOUCXOIUT Pa3pyIICHHE
4. HampshDKCHHUE, IPH KOTOPOM MaTepUall BIICPKHUBACT MHHUMAIBHOE YHCIIO IIMKIIOB HArpy-
KCHUA
3.Ilpu MCHBITAHNY Ha PaCTsDKEHUE 00pas3el] Harpy3uiIl 10 HANPSHKCHUS G1, TOCIE Yero Harpysky
CHsUTM. BennyrHa OTHOCUTENBHOTO Y/UTMHEHUST o0pasia (puc.) COCTaBIseT:
1.20% 2.8% 3. 4% 4.2%

[4%)
04

-————

/
/

t/
|7/
4
/)
[

|
|
|
| /
o / _
2 4 8 20 &£(%)

4. Tepnocts 1o bpunemno yCHOBHo o0o3Hauaercs:
1. HRC 2. HRB 3.HB 4. HV

-

5. BriOepuTe mpaBUIBHYIO MTOCIICIOBATEILHOCTD 110 BO3PACTAHUIO BETHYWH:
1. oB; oT; onnt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

10.2.7. KomnJjiekT 3a1aHuii k JiabopaTopHoii padore Ne6
Tema: «/cribITaHusI MATEPHUAIOB HA TBEPAOCTH)
A) OdbopmuTh OTYET MO TEME JabOPaTOPHOU pabOTHI.

b) BeimosHuTh 3a1anus kK 1abopatopHoOit pabdore.

1.21.)'[51 MPCAJIOKCHHBIX MAapOK CILIIaBOB HO)IO6paTI) MCTOA UBMEPCHUA TBEPAOCTH.

2.M3mepuTh TBEPOCTH 0OPA3IIOB.
3.IlepeBectu nosyueHHble 3HaueHus TBepaoct B HB. Paccuurars npounocts no bpune-

JTIO.
B) Beinosnnuts 5 3agaHuii UTOrOBOTO 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. cCIOCOOHOCTBH MPOTUBOCTOSITH JUHAMUYECKUM Harpy3kam
4. cIOCOOHOCTBH COXPAHSATh OCTATOYHYIO JIe(OPMALIHIO [TOCIIE CHATHUS 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 npegHazHaveH st ©3MEPEHUS TBEPIOCTH. . .
1. Msrkux MatepuaioB
2. TBepaplx MaTepuaoB
3. TloBepXHOCTHBIX CIIOCB
4. U MATKHX ¥ TBEPIBIX MAaTCPUAIIOB.
4. YKaKXuTe MaKCUMAIIbHOE YCUIIME TIPY U3MEPEHHUH TBEPIOCTH 10 Bukkepcy.
1. 3000kr
2. 150 xr
3.100 kxr
4. 500r
5. MukpoTBepa0oCTh 0003HAYACTCH. . .
1.HB
2. Hpu
3. HRC
4. HV

10.2.8. KomnuiekT 3a1anuii k 1aboparopHoii padore Ne/
Tema: «OnpeneneHne yI1apHo BA3KOCTH MATEPUATIOB)
A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOM PaOOTHI.

b) BeimosnauTh 3a1anus k 1abopatopHoit padore.

1.IIpoBectn ypmapHbI€ UCIIBITAHUS HA U3rUO 00pa310B CTAIU NP Pa3IMYHBIX TEMIEpaTypax.
2.Paccunrtarh 3HaUEHUE YAApHOU BSI3KOCTH MaTepHaa.
3.ITocTpouTth rpaduk TeMIEpaTypHO 3aBUCIMOCTH yJIAPHOH BA3KOCTH UCCIICAYEMOU CTaIH.
Onpenenuts TeMIIEPATypHbIN MOPOT XJIaJHOJIOMKOCTH.

B) BemosnnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. X51aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHbIIeHrE TIpeiesa MPOYHOCTH IPY TIOHM)KEHUH TeMIIepaTyphl
2.YmeHblieHre Ko3(ppuineHTa JMHAMUYeCKOH BSI3KOCTH MPH MOHMKEHUH TEMITepaTyphl
3.YMeHbIeHre GU3NIECKOTO MpeJieNia TEKyYeCTH TPU TIOHKEHUH  TeMITEpaTyphl
4.YBenuyeHue npezaesna NpoYHOCTH MPU NOHMKEHUHU TeMIIepaTyphbl
2. Vnapnas Bsazkocts KCU onpenenser:
1. YaenbHyto paboTy 3apoK/I€HUS U pacpOCTPAHEHUS TPEILIUHBI.
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 GPakTOPbl, KOTOPBIC CABUTAIOT IMOPOT XJIATHOIOMKOCTH U3 MOJIOKEHHUs | B TIOJI0XKe-
Hue2:

wcy

7
l.yMeHblIIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIaBa
3.yBeNMYEHUE COMIEPKAHMSI TPHMECEH
4. yBenuueHue pazMepa 3epHa

5. YKaxkuTe NpU3HAKU BSA3KOIO pa3pylICHHUS:

1.0TCyTCTBHE «IIEHKN» HA 00pasie

2. KpUCTANINYECKUH U3JI0M

3. BBICOKAsI CKOPOCTh PACIIPOCTPAHCHUS TPEITUHBI
4, yaneyHbli U3JI0M

10.2.9. KoMmnuieKT 3a1aHuii K MPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakrepa pa3pyluieHUs] METAUIOB U CILJIABOB»
A) OpopMHUTE OTUET MO TEME MPAKTUYECKOTO 3aHSITHSL. .

b) BbInoaHUT NpakTHUECKUE 3aJaHus.

1.ITpoBectn uaeHTU(UKaLMIO U3JI0MOB (YCTAaHOBUTH BHJI M3JIOMOB) M3 HabOpa M3JIO0MOB METaJLIH-
4eCKUX MaTepuanoB. PaccopTupoBaTh U3I0MBI IO BUAAM.
2.3aMepHUTh OTHOCHTENIBHOE CY)KEHHE 00pa3IoB y IOBEPXHOCTH XPYNKHX U BSI3KUX H3JIOMOB.
3. 3aMepuTh JIMHY yCTAJOCTHBIX 30H Ha MOBEPXHOCTU YCTAIOCTHBIX M3JIOMOB. 3apHCOBATh U3JIOM
1 0003HAYNUTH 30HBI HA YEPTEKE.
B) Bemonnnts 4 3agaHus UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 8§ BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIu3 MO3BOJISIET ONPEIEIUTH!
1. momaap BSI3KOM COCTaBIISIIONICH B M3JIOMe 00pasIia.
2. yJapHYIO BSI3KOCTh CIUIaBa
3. yCcTajaoCTHbIE XapaKTEPUCTUKH CILJIaBa
4. TBEPOOCTH
2.YKaxuTe NpU3HAKHU BA3KOTO DPa3pyLICHUS:

1.06pazoBanue «eiikn» Ha oOpasie
2. KPUCTAJLINYECKUN U3JIOM
3. BBICOKasI CKOPOCTb PaclpOCTPaHEHUS TPEIIUHBI
4. yareyHbli U3JI0M
3.Ykaxure (pakTopbl, KOTOPbIE ONPEACIAIOT XPYIIKOE pa3pylIeHne, Kak HauboJjee 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 JA0JIOMA.

1.Bsi3KO€ pa3zpylieHne

2. yCTaJIOCTHOE pa3pylleHue

3. XpYIIKO€ pa3pylieHHe

4. 4aCTUYHO BSI3KOE€, YACTHUHO XPYIKOE

10.2.10. KommuiekT 3a1aHuii k JJabopaTopHoii padoTe Ne§

Tema: «Biusaue X0IOAHON TMIACTHYECKOW MedopMaIuu M TeMIepaTyphl 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. PaccuuTars cTeneHb IacTuye-
ckoit neopmarun. IlocTpouTs rpaduk 3aBUCHMOCTH TBEPJOCTH OT CTEIIEHH JIeOpMAIIHH.

2PaccuurtaTh TEMIEpaTypHBIM MOPOI peKpucTaLIM3auu 11 Meau. [Iposectu pexpucran3anuoH-
HBIM OT’)KUT U OTJBIX.

3. 3mMeputh TBEpAOCTh OTOXKEHHBIX 00pa3ioB. IlocTpouts rpaduku 3aBUCUMOCTH TBEPAOCTU OT

cTerneHu JieopMaliy MOCie OT/bIXa U PEKPUCTATUIN3ALIUY.

B) BemonauThs 5 3a7aHull UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapraHTOB TECTOB)
1. KpHTH‘lCCKOﬁ CTCIICHBIO I[e(l)OpMaI_[I/II/I IJI pCKPUCTAINIM3aIMOHHBIX ITPOICCCOB 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 JAe(opMaIlny, P KOTOPOH 3arac BI3KOCTH MaTepHalia CTAHOBUT-
Csl PaBHBIM HYJIIO
4. MUHMMaJIbHas CTENEeHb Ae(opMaluu, Npu KOTOPOH peKPUCTAIUIM3ALMOHHBIE MPOIIECCHl HE
BBI3BIBAIOT POCTA 3€PEH
2.0TIBIX -3TO TPYIMA SBICHUH, TPOUCXOAIINX TP HArpeBe 1eOPMHUPOBAHHOTO METAJUIa M 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'IOKaI_[I/Iﬁ
3. M3MEHEHHs] TOHKOW CTPYKTYphl (IJIaBHBIM OOpa30M YMEHBIIEHHE KOJIMYECTBA TOYEUHBIX
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 IMPU3HAKHU ITPOLECCOB HepBH‘-IHOﬁ perI/ICTaJ'IJ'II/I?)aL[I/II/I:
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1. ykpynHeHue 3epHa
2. U3MeIbYCHHE 3epHa
3. u3MeHeHue GOopMBI 3epHa JI0 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBmkytiel cuitoi mporecca cooupaTesibHON PEKPUCTAILTU3AIUH SBIISETCS:

1.ymeHbIIIeHNE TUIOTHOCTH AUCIIOKAIIHIA

2. yMCHBIIIEHUE CYMMapHOW BEIIMYUHBI TOBEPXHOCTHOU YHEPTUU

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

4. yBenmMyeHUe TUIOTHOCTH JUCIIOKAIIAIA

10.2.11. KomiuiekT 3aaHuii K JiabopaTopHoii padote Ne9

Tema: «TepMHUUECKU aHAJIN3 CIJIABOB
A) OdbopmMuTh OTYET MO TEME JabOpaTOPHOUN pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1.3adukcupoBarh TEMIEpaTypHI CILIABOB MPH OXJIAXKICHUN depe3 Kakabie 30 cex.

2 IlocTpouTh TEpMHUYECKHE KPUBBIE OXJIAKIACHUS CIUIABOB U ONpPENENIUTh KPUTUUYECKUE TOUYKH (ha3o-
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.HazoBute THIO CIlJIaBa, KOTOPOMY XapaKTCpHA AaHHAS KPUCTAJUIMYCCKAA pCHICTKA

1. TBepablii pacTBOp BHEIPEHMUSL.
2. TBepablif pacTBOp 3aMeEILIEHUS.
3. Xummuueckoe coeuHEHHE.

4. MexaHHuYecKasi CMECh.

O —komnoHerm A
@ -«xomroHeEHT B

2. KpuTnieckum 3apobIIeM 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=0+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 XMMUYECKUM COEIMHEHUEM.

3.C OTCyTCTBHEM PacCTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSIHHH.

4.C orpaHU4YeHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. IBmkymieii cuioi mporiecca Gpa3zoBoro nepexoa ABIseTcs

1.cTeneHb nepeoxIaXACHUS CUCTEMBI.

2.pa3Mep KPUTUYIECKOTO 3apOabIIIa HOBOU (ha3sl.

3.TeMIeparypa CUCTEMBI.

4.pa3HOCTh TEPMOJIUHAMUYCCKIX MTOTCHITUAIOB (ha3.

10.2.12. KomIuieKT 3aJaHuii k JJabopaTopHoii padore Nel(

Tema: «AHaNW3 AUAarpaMM COCTOSIHUS IByXKOMITOHEHTHBIX CUCTEM »
A) BeIMomHUTE MHAMBUYyATBHOE 33JJaHUE K JJabOpaTOpHOM padoTe.

3apucoBarb, COOIIOasl MAcIITa0, JAaHHYI0 BApUAHTOM JUArPaMMY COCTOSIHUS U BBIMIOJHUTH Clie-
Jyromiee:
a) YCTaHOBUTD THUII JAHHOM JHarpaMMbl;
0) onpenenuTh CTPYKTYPHBIHA U (ha30BBI COCTaB BCEX 00JIACTEH U OTPA3UTh €ero co-
OTBCTCTBYIOLIUMU 6yKB€HHI)IMI/I 0003HaYEeHUSIMH Ha AuarpamMmme;
B) OINPEICIUTD MOJ0KEHHE CIIJIaBa, TAHHOTO BAPUAHTOM, Ha IHAarpaMMe COCTOSHHUS,
T) ONpPENeNUTh YHCIIO CTENEeHEel CBOOOBI CIUlaBa B €r0 KPUTUYECKUX TOYKAX MB TEMIEPAaTypPHBIX
MHTEpBaJiaX MEX1y KPUTUYECKUMHU TOUYKaMH 10 npaBuity (a3 'ub60ca 1 mocTpouTh KpUBYIO OXJIa-
KJICHHS ATOTO CIJIaBa B KOOPAMHATAX TEMIIEpaTypa-Bpems;
1) ONPEACIHTh VIS 3a/IaHHOM BapHaHTOM TEMIIEpATyphl CIIaBa COCTaB (pa3 U BECOBOE COOTHOIIIC-
Hue (das;
€) OXapaKTepH30BaTh CTPYKTYPY 3aJaHHOTO CIIaBa MPU KOMHATHOW TeMIIepaType.

Bapuanr 1 (1 emte 20 BapuaHTOB JUarpaMM COCTOSTHUS)

1'C
2400

2200 )
o \ \\ //7 2150
1800 \ \\ // !

1600 : + :
l
1400 ' } |
- '
] 1
1200
0 10 20 30 40 50
Ru TiRu

YTi
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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

11 2.2

1.B + »xuakocthb

2. A+XUOKOCTH
3.A+ B + )xugkocthb
4.A+B

4.4

3.@opmyiia, onpezensonas KoJIn4ecTBO TBep1oi (a3bl B Touke «by criaBa | umeer Bux ......

G I IT
“"!\_H /~
\c
A
b \/
P Y
1 A
|
A 1

1.A= a_b x100%
bc
bc

2. A=—x100%
ac
bc

3.A=—x100%
ab

4. A= 4100%
bc

4.Yxaxure CTpyKTypy cmiasa || mpu koMHaTHOM Temneparype

I IT

i
|

o L

a \c\-//
b

p o

l.a+p

2.B+A

3. B + aBrekTuka (A + B)
4. B + sBrekTuka (o +)
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5.VKaXuTe YHUCIIO CTEeNeHEN cBOOOABI B TOUKE «a» CIuiaBa 1

1. Hons
- I 2. Onna
F 3. e
1 3 ;
T |
A2 N ann .

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.  Berlueptuth AuarpaMMmy COCTOSIHHS KeEJI€30-YIJIepo ] Ha pa3BepHyToM jrcte Oymaru. [Toctpo-
UTh TEPMHUYECKHE KpuBble oxyaxiaeHus g ctaien ¢ 0,3 %C; 0,8%C u 1%C c ykazanuem
(ha30BBIX MPEeBpaIIEHUI 1 KOHEYHON CTPYKTYPHI.

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

3apUCOBATH YCIOBHO CTPYKTYPY MOIBTEKTOMIHBIX CIUIABOB C PA3JIMYHBIM KOJUYECTBOM YTJIie-

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

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

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

TaHHBIM TabJ. 1 (cipaBOYHBIE MAaTEPHAIIBI).

How

B) BemonnauThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuanr 1 (u emie 12 BapuaHTOB TECTOB)

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

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

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

33



5) Jluaus PQ

4. Kak BBITJISLIUT 1O MUKPOCKOTIOM (peppuTt?
1) B Buze cBeTIBIX 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 TUIACTUYHOCTH?
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 J1abopaTopHoii padoTe Nel2
Tema: «CTPYKTYpa, CBOMCTBA U IPMMEHEHUE YYTYHOB»
A) OpopMHUTE OTUET MO TEME J1a0OPATOPHOU PabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOit padoTe.

1. MeracraOunbHas U ctaOuibHas (OTAENBHO) AMAarpaMMbl C yKa3aHHEM Ha HUX CTPYKTYPHBIX

COCTaBJISIOLIMX.

N3yuuTh noa MUKpOCKonoM npH yBenndeHuu X500 nmeromuiicss Habop MUKpoUuIHdOB.

3apucoBaTh CXeMaTUYHO MUKPOCTPYKTYpPY.

JlaTh XapakTepUCTUKY YyryHa IO CIEAyIollel cxeMe: Kiacc 4yryHa, mojkiacc, ¢opma rpa-

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

TEPUCTHKA METAITIMYECKOW OCHOBBI.

5. IloctpouTh rpaduky KpUBBIX OXJIAXKAEHHUS JIBYX CIUIABOB (1O 3a/JaHUIO MPENOJaBaTeNsl) C
OINHMCaHUEM IPOLECCOB, MPOUCXOASIINX B KAKIOH KPUTUYECKOH TOUKE M MEXIY HUMH. OB-
TCKTUYCCKAsA U OBTCKTONIHAA PCAKIIUH.

Mo

B) Bemonnuths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 eme 11 BapuaHTOB TECTOB)
1. Kakoil uyryH u3o0paxeH Ha pUcyHKe?

1) cepwlii C MEIKOIIACTUHYATOMN
¢dbopmoii rpaduta

2) cepblil ¢ KpyNHOIUIACTUHYATON
(dhopmoii rpadura

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 MMeeT J0IBTEKTUUYCCKUN Oenblii 4yryH npu temieparype 450°C?
1) nepnut + HEMEHTHT BTOPUYHBIN + JIeAeOypHT
2) nmepauT + nene0ypur
3) mepiuT + HEeMEHTHUT NePBUYHBIN + 1ee0ypuT
4) ayCTEHUT + EMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe nipeBparieHue nporekaet Ha auaun CD?
1) KUAKOCTH — LEMEHTUT NEePBUUYHBIN
2) )KUJIKOCTh — IIEMEHTHT BTOPUYHBIN
3) KUJIKOCTb — ayCTEHUT
4) KUAKOCTh — JIeIe0ypUT

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

10.2.15. KommuiekT 3aaanumii k JiabopaTopHoii padore Nel3

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

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTts 3a1anus k 1abopaTopHoit paboTe.

1. U3y4nTh OCHOBHBIE BHJIbI TEPMHUECKOH OOpaOOTKH YIIEpOJUCTON CTaJM U MOJydaeMble Mpu
3TOM CTPYKTYpBHI.

2. OnpenenuTs TEMIEPATYPy HarpeBa UCCIEIyEMOMN CTaIIH.

3. IIpoBectu oxnaxkaeHne oOpa3LOB € PA3IUYHON CKOPOCTHIO, UCIIONIb3Ys PA3IUUHbIE BU/IbI TEPMU-
yeckol 0oO0paOOTKM M cpeabl OXJIAXKAEHHUS: OTXKHUI (OXJaXKJIEHUE C Ie4Ybl0), HOpMaJIU3aLUIO
(oxJakJeHne Ha BO3/yXe), 3aKaJIKy B Macie U BOJIE.

4. OnpenenuTh TBEPAOCTh CTAIM B 00pa3lax, OXJIaXACHHBIX C pa3In4Holl ckopocThio. [locTponTh
rpaduk 3aBucumoctu TBepaoctu cranu (HRC) oT ckopocTu oxnaxkaeHusl.

5. N300pa3uth quarpaMmy HU30T€PMHUECKOTO MPEBPALEHUS ayCTEHUTA, YKa3aTh Ha3BaHUE JINHUN U
o0actH (pa30BbIX MPEBPALICHUH.

6. OnpeaenuTb MHUKPOCTPYKTYPY CTaJIM MOCIE Pa3IUYHbIX 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 OXJIaKICHUS TUCTIEPCHOCTH (PEePPUTO-TIEMEHTUTHON CMECH. ..
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BO3pacTaeT

YMEHbILIAETCs

HE U3MEHSIETCS
U3MEHSETCS MEPUOINYECKH

NS

2.C yBenn4YeHUEM CTETICHH MEePEOXJIAXICHUS YUCIIO 3apOAbIIIe, 00pa3yrIIUXCs B €AUHUILY Bpe-
MCHH. ...

1. Bo3pacraer
2. yMEHBIIAETCS
3. HE U3MEHseTCS
4.cHavYaIo0 BO3pPACTAET, a 3aTEM YMCHBIIACTCSI.

3. Tepmuueckast 06paboTKa, COCTOSIIAs U3 HarpeBa CTAIN B ayCTCHUTHYIO 00J1aCTh, BBIACP)KKH U
OXJIQKJICHUS Ha BO3TyX€ Ha3bIBACTCH. ..

1. 3akanka

2. OTIYCK

3. HOpMalTU3aus
4. oTKUT

4.YKaxuTe MaTeMaTHYECKOE BBIPA)KEHUE, ONPEAECIIAIOIIEE 36PHOTPAHNYHOE YIIPOUHEHHUE.

-1/2
1l o, =0,+xd
2. o, =0,+aU"C"

3. o, :00+aGb\/;
4. o, =0, +aGb’L

5. Hanbonbliiyto TBEpAOCTD, U3 EPEUUCIIEHHBIX CTYKTYPHBIX COCTABIIAIOIINX, UMEET..

=

1. mepaut
2. TPOOCTHUT
3. copOur

4. peppur

10.2.16. KomiuiekT 3agaHuii k JiabopaTopHoii padorte Nel4

Tema: «3akayka yriepoauCcThIX CTaJICH»

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOU PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

OmnpenenuTs TBEPAOCTh 0OPA3LOB /10 3aKalKu Ha mpubope PokBenna no mkane B.
Onpenenutp TeMNepaTypy 3aKajky MOJYYEHHBIX 00pa3lioB B COOTBETCTBUU C COJAEPKAaHUEM
yTrJIepojia, ¥ BpeMs BBIIEPKKH B I1€YH B 3aBUCUMOCTH OT pa3MepoB 00pa3IoB.

[IpoBecTn TEXHOJIOTMYECKUH MPOIECC 3aKalKU 00pa3lioB B COOTBETCTBYIOLIMX 3aKaJIOUHBIX
cpenax.

3amMepuTh TBEPIOCTh 00pa3iioB Ha npudope Poksenna no mxkane C nocnie 3akajiky U MO MOTy-
YEHHBIM JIAHHBIM IIOCTPOUTH 3aBUCUMOCTH I1OCJIE 3aKAIKU:

HRC=f(C%), HRC=f(V,,; ). Uepes ananus momy4eHHbIX 3aBUCHMOCTEN COPMYITHPOBATH

BBIBOJIbI.

N3yunth, cxeMaTH4eCKH 3apHCOBaTh M OMHCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKalleHHBIX
oOpasmoB npu yBenmmaeHun x500.

[To 3amanuio mpemomaBatenss M300pa3WTh HA JUAarpaMMax H30TEPMUYECKOTO MpeBpalleHuUs
ayCTEeHUTa pa3IMYHbIe BHUbI 3aKalku (M3MeHsist T HarpeBa W CKOpOCTU oxJaxjaeHus). Omnu-
caTh (pa3oBbIC IPEBPAIICHHS U KOHEUHYIO CTPYKTYPY CTale.
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B) Bemonauts 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapraHTOB TECTOR)

1. Kako#i u3 criiaBoB 1OCIie 3aKajiKu OyleT UMETh BBIIIE TBEPIAOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas ctpykTypa nokasaHa Ha puCyHKe?

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

l' 4) MapTeHcuT + LIEMEHTUT

3. KakoB MexaH13M MapTEHCUTHOIO ITPEBPALICHUS?

1) Auddy3ronnsrii
2) bezmuddy3noHHbII

4. Kakas cTpykTypa chopMupyeTcs y cTayid Y 8 MpHu YKa3aHHONW CKOPOCTH OXJIAXKICHHUS?

tc 1) TpoocTuT

Ac 2) MapreHcur
3) Maptencur + dhepput
n .
—, 4) MapTeHCcHUT + IEMEHTUT BTOPUYHBIN
R‘k
g
5. CKOJIBKO yTJIepoaa COAEPKUT MAPTEHCUT cTaiu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

10.2.17. KommiekT 3aganuii K JabopatopHoii padore NelS
Tema: «OTyck cTayim»
A) OdbopmuTh OTYET MO TEME JabOPaTOPHOU pabOTHI.

b) BeimonauTs 3a1anus k mabopaTopHOit paboTe.

1. OmnpegenuTs TeMIepaTypy 3aJaHHOTO IMPENOJaBaTeNeM BHA OTMYCKA W BPEMS BBIIEPKKH
oOpasia nmpu BEIOPAaHHOU TeMITepaType.

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

sucumocts HRC=F(T,,,, ) 1151 cTanu 45 1 0OBACHUTE NPUYMHBI A €HUs 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) ) ~ 3)
- .: °°+¢+¢+°; DDD DDD - __..::/ -

o 0eo0o x”‘--\/xf
"‘o:o oo ¢°°+¢ - D D D D g h_\l \ ‘I H\‘h
DR SRR PR Dc: o© N ST

+ °¢ o F D DD f \\\ —

e o T e ae .r‘} \
e 6 050 N

2. JIns xakux Jerajgeil IpUMEHSIeTCsl CPeIHUM OTITyCK?
1) lns MHCTpyMEHTa, paCCYMTAHHOTO Ha Oe3yAapHbIe HArpy3KH
2) [y TAXKEJO HarpyKEHHbBIX ILIECTEPEH
3) [ns peccop, mpyKUH

3. Kakyto Tepmudeckyro 00paboTKy HEOOXOAUMO MPOBeCTH AJisA cTaiu 50 co CTPYKTYpOl MapTeH-
CHUTA, YTOOBI MOTYYUTH CTPYKTYpY copOuta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akaska + BBICOKHH OTITyCK

4) 3akainka + CpeTHUM OTITYCK

4. Kaxoii npoiiecc mpoTeKaeT B CTAJIU MPU HU3KOM OTITyCKe?
1) YMeHbllIeHHE CTENEeHU TeTParoHaJbHOCTH PELIETKH MapTEeHCHTa B pe3ysibTaTe 4aCTUYHOM
nuddys3uu yriaepoaa
2) [MonHbIi pacnag MapTeHCUTA
3) OGpa3oBaHue £-KapOUI0B
4) IpeBpameHue Aocr. B Mom.

5. Ha kakue ¢a3bl pacragaercss MApTEHCUT NPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + HEMEHTUT
3) LemeHTHT
4) Aycrenut
10.2.18. KommiekT 3aganuii K JjabopatopHoii padore Nel6

Tema: «OTXKUT CTATIEH»

A) OdbopmuTh OTYET MO TEME JabOPaTOPHOU pabOTHI.

b) BeimonauTs 3a1anus k 1abopaTopHoit paboTe.

1.  Tlomyuuth onmbITHBIE 00pa3IIbl, 3aNMCATh MAPKY CTallU, UCIIBITATh TBEPAOCTh 00pa3uoB mo Po-
kBety (1kana B).
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2.  3akamuth oOpa3iel oT Temmeparypsl Ac3 + (30...50)°C ¢ BbLAEpKKOW MX TPHU YKa3aHHOM
TeMrieparype 15SMHUH U OXJaKJE€HHEM B BOJE M MCIBITaTh Ha TBEPIOCTh 10 PokBemny mocie
3akaiku (mkana C).

3. Harpets 3akaniennbie o0pa3ibl 10 temreparypbl Acs+(30...50)°C u BeimepkaTh UX B IEYH
15Mun. Oxnaaute obpazen Ne 1, momexamuii HOpMaJIU3aliK, HA CIIOKOHHOM Bo3ayxe. [le-
peHectu obOpazen Ne 2, moanexamuili M30TEPMUYECKOMY OTXKUTY, B I€4b C TeMIlepaTypou
690...700°C, BelnepkaTh 30MUH U OXJIAAUTH HA CHOKOMHOM BO3/1yX€.

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

5. (Cxemaruueckd 3apHCOBAaTh MHUKPOCTPYKTYPHI MOCJE 3aKalKd, U30TEPMHUECKOTO OTXKHIa,
HOpMAaJIM3allil C OMHMCAaHUEM DPEXHMOB TEPMUYECKOH O0OpabOTKM M yKa3aHHUEM CYIIHOCTU
CTPYKTYPHBIX IIPEBPAIICHHIA.

B) BemonauTh 5 3a1aHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)

1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMAHON CTald MPH H30TEPMUYECKOM pacraje
AyCTEHHTA 110 TIPUBEACHHOMY PEXUMY?
1) [Tepnut
0, % 2) ®epput + MepIUT

LC i - Ac3 3) llepaut + LEMEHTUT BTO
= - - Acl pUYHBIA
4) TpoocTut
5) Copour

> Lgt

2. YKaxXuTe TePMUYECKYI0 00paboTKy, KOTOPYI0 HEOOXOMMO MPOBECTH IMEpPe]] 3aKalIKOi 3a3BTEK-
TOUJHBIX CTaJICH.

1) Pexpucrannu3ainoOHHbINA OTHKUT

2) Hopmanu3anus

3) Ornyck

4) ITonHBII OTXKUT
3. Cranp Y9. Temneparypa narpeBa 750°C. Oxnaxaenue B Boje. Onpenenure BU TEPMHUECCKOU
00paboTKH.

1) OTxur NoIHBIH

2) OTXHUT HENOTHBIN

3) 3akanka moiaHas

4) 3akanka HemoJaHas

5) Hopmanuzarus
4. Kakyro TepMuyeckylo oOpabOTKy HEOOXOAMMO INPOBECTH, YTOOBI YCTPAHUTH CTPYKTYPY BHJ-
MAHIITET MOCJIE CBAPKU?

1) TonHbIiA OTHKUT

2) Henomnuelii oT>xUr

3) Pexpucrain3aioOHHbIH 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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1al
2)c, d
3)a, cC
4) b, 1
5)a,d

10.2.19. KommiekT 3agaHuii K JabopaTopHoii padote Nel7

Tema: «UCCIEOBAHUE BIUSHUS JICTUPYIOUIUX JIEMEHTOB Ha MIPOKAJIMBAEMOCTh
cTajell METOJ0M TOPIIEBOM 3aKaIKK)»

A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. V3yunTh XapakTepUCTUKU MPOKAIMBAEMOCTH, YCTAHOBKY Ui TOPLIEBOHM 3aKallku, METOIUKY
IIPOBE/ICHUS TOPLIEBOM 3aKAJIKU.

2. BeiOpath Temneparypy HarpeBa 0] 3aKajJKy Ui yIJIEpOAUCTON CTal, JPYroi U JIernpoBaH-
HOM HCCIIEyEeMBIX CTAJIECH.

3. Beinepxatb 00pasipl B €4 Npu BeIOpaHHON TemiepaType Harpesa. IIpoBecTu TopLeByro 3a-
KaJIKy 00pa3IoB U3 YIIepOANCTON U JIETUPOBAHHOM CTaleH.

4. Ilpotounts B 00pa3uax JablcKu rnyouHon 0,5 MM 1o 00pa3yromuM HUIUHIPA (C ABYX MPOTHUBO-
MOJIOXKHBIX TI0 IUAMETPY CTOPOH).

5. 3aMepuTh TBEPIOCTH CTAJIM MO JJIUHE IUIOUIAI0K HAa4YMHas OT TOpLa, yepes 1,5, a 3aTtem uepes 3

MM.

. IlocTpouTh KpHBYIO IPOKATMBAEMOCTH B KOOPAMHATAX «TBEPAOCTD - PACCTOSHUE OT TOPLA».

7. Uctionw3ys nanHpie Tabmuisl 17.1, onpenenuTs TyOuHYy MPOKaTMBAEMOCTH YTIEPOIUCTON U Jie-
TUPOBAHHOMW CTalIeH.

)

B) Bemonauth 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 9 BapraHTOB TECTOB)
1. HDOK&J’II/IBaCMOCTB 3aBHMCHT.

1) oT TeMmneparyphl 3aKaaKu

2) OT CKOPOCTH OXJIAXKICHUS

3) OT XMMHYECKOT0 COCTaBa CTaJIN
4) OT CKOpPOCTH HarpeBa

2. Ha kakoMm u3 puCYHKOB M300pake€Ha CKBO3HAS IMTPOKAITMBAEMOCTS?
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LAQPOLIS DIADKY

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

1) mpu cKOpPOCTHU OXJIAXKIAECHUS [10 CEYEHUIO O0JIbIe V Kp.
2) npu CKOPOCTH OXJIAXKJIEHUS IO CEUEHUI0 V Kp.
3) npu CKOPOCTH OXJIAXAECHUS MeHbLIE V Kp.
4) oOpazer He MOKET POKATIMBATHCS HACKBO3b
4. B xakoil cpesie 0XJIaX/1al0T YIIAEPOANUCTHIE CTAIH MPHU 3aKaIKe?

1) Boma
2) macio
3) BO3yX
4) meup
5. Kako# JIETUpVIOIIM 3IIEMEHT HE 3aMeJUISCT pacliaj aycTeHHUTa?

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

10.2.20. KommieKkT 3aaHuii K JadopaTopHoii padoTe Nel8

Tema: «XUMUKO-TEpMHUYECKass 00pabOTKa CTaJIM»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.

b) BeimosnauTsk 3aanus k 1abopatopHoit padore.

1. TIpuBecTH MUKPOCKONIMYECKUN aHATU3 NUIM(OB MOocie HEeMEeHTAuN U a30THpoBaHus. OLEHUTh
TOJIIIMHBI AUPPY3HBIX CIIOEB.

2. OnucaHue Ha3HAYEHUS JIAaHHOTO BHJA XUMHKO-TEPMHUYECKON 0OpabOTKH, €ero JOCTOWHCTB, He-
JIOCTAaTKOB U TEXHOJIOTUU TPOBECHHUSI.

3. Ilo Tommuue nud¢y3HOro Cliost paccuuTaTh BpeMs MPOBEACHUS XMMHUKO-TEPMHUYECKOH o0Opa-
0OTKH.

4. TlpencraBuTh pEXHUMBbI TepMUYECKOM 0OpabOTKM B BuAe rpaduka Mocie AAHHONH XUMHKO-
TEpPMUYECKOI 00pabOTKH, €CIIM OHA TPOBOJUTCS.

5. 3apucoBatrhb CTPYKTYpPY HOBEPXHOCTHOTO CJIOS CTaJIM [1OC]Ie XMMUKO-TEPMHUYECKO 00paboTKH.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

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

2. a30TUPOBAHUS

3. HMaHUPOBAHUS

4. 6opupoBaHHs
2. Yxaxute pexxuM TO mocre eMeHTau peKOMEeH1I0BaHHbIH [T U3eNnil, K KOTOPBIM IPEIbsiB-
JSIIOT 0c000 BBICOKHE TPEOOBaHUS 10 MEXAaHUYECKUM CBOMCTBaM.

1. Hopmanusarus.

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

3. 3akanka ¢ 850 °C + auskuii oTHyCK.

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

1. HU3KOYTJIEPOAUCTHIE CTATN

2. BBICOKOYTJIEPOAMCTHIE CTATIN

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 riyouHsl 11 Py3MOHHOTO €TI0 OT TEMIIEPATyPbl U BPEMEHHU BBIIEPKKHU OIUCHIBA-
€TCsl MaTEMaTUYECKON 3aBUCUMOCTHIO. ..

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

11. O0pa3oBaTesibHbIE TEXHOJOTHH U METOAUYECKHE YKA3aHHUA 10 0CBOe-
HHUIO JUCUHUILIMHBI (YUeOHOro Kypca)

[Tpu u3yuenun kypca «MaTepuanoBeeHne» HUCIOIb3YIOTCSA CIEnyIonue 00pa3oBa-
TeJIbHBIE TEXHOJIOTHH:
- TEXHOJIOTHH TPAAUIIMOHHOTO 00y4YeHus: B (hopMe JIeKITNi, TaOOpaTOPHBIX, MPAKTU-
YECKUX pabOT U CaMOCTOSITEILHOM PaOOTHI CTYJICHTOB;
- TEXHOJIOTHs OaUTbHO-PEHTUHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTU CTYJICHTOB,
BKJIIOYAsi TECTUPOBAHUA KaK (hOPMYy KOHTPOJISi 3HAHUM CTYJCHTOB.
-MH(POPMAIIMOHHBIE TEXHOJIOTHH (BU3YyaJbHBIC JICKIIMA C HMCIOJIb30BAHHEM IPE3CH-
TAllMOHHOTO METOAa OOy4YECHUS).

MeToaudeckie peKOMEHIAIMN CTYACHTY U TIPEINOo/IaBaTel0 M3JI0KECHBI B Me-
TOIWYECKUX YKa3aHHSIX K Ja0OpaTOpHBIM paboTam:

1.JIaGopaTopHbIii TPAKTUKYM K BBINIOJHEHHUIO JaOOpPATOPHBIX M y4yeOHO-
HCCIIEIOBATEIBCKUX PabOT Mo Kypcy «MarepuanoBenenue» st 6akaiaBpoB TeX-
Hu4yeckux crnernuanbHoctei./ I'.B. Knesuos [u mp.]- Tonssartu: TI'Y, 2014.- 107 c.;

2. MeranmoBeeHue YIJICPOAUCTHIX CIUIABOB: JTAOOPATOPHBIN MPAKTHKYM /
M.A. Buibotinuk [u ap.]. — Tomeartu: TI'Y,2005.- 78 c.
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12. YueOHO-MeTOAMYECKOEe M MH(OPMALMOHHOE OOecneYyeHue AUCIHUIIIH-
HbI (Y4e0HOr0 Kypca)

12.1. O6s13aTesibHAA JTUTEPATYpPA

Tun (yueOHUK, yueOHOe
nocoodue, yuedHo- KonauuectBo B

MEeTOJIHYEeCKOoe mocooue, ouoInOTEKE
NMPAKTHKYM M Ap.)

Ne i/ bubéanorpadgmyeckoe onucanmne

AnackuH A.M. MarepuanoBeneHue u
TEXHOJIOTUSI METAJUIMYECKUX, HEMETAILITHU-
UECKUX U KOMITO3UIIMOHHBIX MAaTEpUAIOB

1 [DnexTpoHHBIN pecypc]: yqe6UHI/H< / A. M.‘ VaeBHUK "ZNiBN(I:UM.
AnackuH, A. H. Kpacnosckuit. - Mockaa: COM"
Dopym: THOPA-M, 2017. - 400 c. : un. -

(Briciiee oopazoBanue). - ISBN 978-5-
00091-401-4.
/IMutpenko B.I1. MarepuanoseneHue B
MAIIMHOCTPOEHUHU [ DJIEKTPOHHBIN pecypc]|
> | yue0. nocobue / B. I1. Imutpenko, H. b. Vuebioe nocodiue "ZNESFUM.

ManyitnoBa. - Mocka: THOPA-M, 2016. COM"
- 432 c.: . - (Beicuiee obpaszoBanue. ba-
kanaspuar). - ISBN 978-5-16-010712-7.

Connues FO.I1. CnennanbHble MaTEpUAIbI
B MAIlIMHOCTPOCHUU [ DIEKTPOHHBIN pe-
cypc]: yuebnuk / YO. I1. Conuues, E. 1.

3  [[psxun, B. 1O. ITupaiinen ; nox pexn. FO. VYyeOHuk
[1. ConHIieBa. - 2-¢ u31., CTEPEOTHII. -
Cankrt-lletepOypr: XUMU3 AT, 2014. -
640 c.: nn. - ISBN 978-5-93808-237-6.

OBC
"IPRbooks"

MatepuanoBeneHue [ IEKTPOHHBIN pe-

cypc]: da3zoBbie qUarpaMMbl ABYXKOMIIO-
4 |HEHTHBIX cHCTeM: yueb. mocooue / A.B. VYuebnoe nocodbue. | ObC "Jlanp"
[To3ausKo0B [1 1p.]. - MockBa: MUCuC,
2016. - 98 c. - ISBN 978-5-87623-966-2.

12.2. JlonoaHUTeJbHAS JIUTEpPATYpPa M yuyeOHbIe MaTepPUAJIbI (ayJM0-, BUIEOIO-
codous u ap.)

- o Hay4Hoil Oubamorexku TI'Y:

Tun (yueOHHMK, yueOHOe
nocooue, yue0HoO-

Ne n/m bubdanorpaduyeckoe onucanue MeToAu4YecKoe mocooue,

NMPaKTHKYM, ayAN0-, BH-
aeonocodus u ap.)

KoanuectBo B
onodoJImoTEeKe
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Ne i/l

Bbubdanorpaduyeckoe onucanue

Tun (yueOHHMK, yueOHOE
nocooue, yuedHo-
MeToauYecKoe mocooue,
NPaKTHKYM, ay/1H0-, BU-
Jieonocoous u ap.)

KoaudecTBo B

ouoJaMoTeKe

["apudymmn @. A. MaTtepuanoBecHIE U
TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaTepua-
OB [D1eKTpOHHBIN pecypc]: yued.-MeTo .
nocobue / ®. A. 'apudymnun, P. I1I. Aro-
rmoB, B. B. XKunakos. - Kazans: KHUTY,
2013. - 246 c.: un. - ISBN 978-5-7882-
1441-2.

VYuebHo-
METOAUYECKOE MOCO-
oue

9BC

"IPRbooks"

MaTepuanoBeIeHne U TEXHOJIOTHN KOH-
CTPYKIIMOHHBIX MaTepHa-

0B [ DJIEKTPOHHBIN pecypc]: yuel. moco-
oue / O. A. Macanckuii [u 1p.]. - KpacHo-
spck: Cub. gpenep. yu-t, 2015. - 268 c.: u.
- ISBN 978-5-7638-3322-5.

Yy4eOHOE 1ocodue

9BbC

"ZNANIUM.

COM™

KieBuoB I'. B. @u3nka u MexaHuka pas-
pylieHus: [DNeKTpoHHbIN pecypc] : OcHo-
BbI IMarHOCTUKHU Pa3pYIICHUS METaJIN4e-
CKMX MaTepHUajoB : JJIEKTPOH. Y4EOHUK /|
['. B. Kneso, H. A. Knesnora, O. A.
Oponosa ; TT'Y. - TI'Y. - Tonwsitmha : TI'Y,
2014. - 264 c. : un. - bubmmorp.: B KOHIIE
ri. - ISBN 978-5-8259-0797-0 : 1-00.

DNEeKTPOHHBIN
y4eOHUK

9bC

"PYKOHT"

®eruco I'. II. Marepuanosenenue wu
TEXHOJIOTUST MaTepuajoB [DIEKTPOHHBIH
pecypc] : yuebnuk / I'. I1. detucosn, ®. A.
["apudymmn. - MockBa : UHDPA-M,
2014. - 397 c. : un. - (Beiciee ob6pa3oBa-
Hue. bakamaBpuar). - ISBN 978-5-16-

006899-2.

YyeOHUK

9BbC

"ZNANIUM.

COM™

- apyrue GpoHabI:

VueOHOe mocoOue I BRIIOJIHEHUS J1a00-
[PATOPHOTO MpaKTHKyMma 1o Kypcy «Mare-
pPUAIOBEICHUEC) JUIST TEXHHYECCKHX
HalpaBJICHUH IIOATOTOBKH OaKaJlaBpOB
[".B. KneBuoB [u ap.]. — Toassarru: TT'Y,
2016.- 170 c.

JlabopaTopHbiIii
NPAKTHKYM

100

(MeTomuYecKuit
KaObuHeT Kadeapsr)

DKypHain «BecTHUK MarHuToropckoro roc-
YIQPCTBEHHOTO TEXHUYECKOTO YHUBEPCHU-
Teta uM. [ .1. HocoBay

DKypnan «Bectnuk Camapckoro rocynap-

ITepnonnueckoe
Hay4HOE U3/IaHHE

[Tnardopma
eLibrary

44



Tun (yueOHHMK, yueOHOE
nocooue, yuedHo-
KosmmuecTBO B
Ne n/m Bbubdanorpaduyeckoe onucanue MeToAHu4YecKoe mocodue,
oundImoTeKe
NMPAaKTUKYM, ayAH0-, BU-
Jieonocoous u ap.)
CTBEHHOTO TEXHUYECKOIO YHHUBEPCUTETA.
Cepusi: TEXHUUECKHE HAYKNY
4 DKypuan «JIuThE€ u MeTajuTyprus»
5 [Kypnan «TexHoJIOrus METaIIIOBY
6 [Kypnan «MarepuanoBeneHue»
7 DKypnHan «IlepcieKTUBHBIE MaTepHaIbD) Hepuonirieckoe Mrargopua
yp p P HAY4HOC M3/IaHHe SciVerse Scopus
8 [Kypnan «Bonpocsl MaTepuaiOBECHUS
COI''TACOBAHO:
JlupexTop HaydHOU OMOINOTEKU A.M. AcaeBa
(noonucy) (U.0. ©@amunus)

« _» 20 1.
MII

12.3. Tlepeyenb pecypcoB UH(POPMALMOHHO-TEIEKOMMYHUKAIIUOHHOM ce-
! ""UHTepHeT"

e «BecTHUK MarHUTOrOpPCKOTO TOCYAAPCTBEHHOTO TEXHHMUYECKOTo YHHBepcuTera uM. [ 1.
Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyaapCTBEHHOTO TEXHHYECKOTo yHuBepcutera. Cepus: Tex-
HUYECKHe HayKm», http://science.samgtu.ru/node/31

o JIutpé u metayprus» http://lim.bntu.by

e «Texnomorus meramtos» http://www.nait.ru

o «IlepcriekTuBHBIC MaTepuanbi» hitp://Www.j-pm.ru

12.4. TlepeyeHb MPOrPAMMHOTIO 00ecreYeHust

Ne HaumenoBanmue 11O KoanuectBo | PexkBu3uThHI 10r0BOpa (mara,
n/n JINLICH3UH HOMep, CPOK JAeHCTBHA)
1 | Windows XP 45 No 42256802, 2.06.2007
2 | Windows 7 18 No 619935341, 2013
3 | Microsoft Office 13 60 Ne 61935138 ot
28.05.2012 (6eccpouHo)
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12.5. Onucanue MaTepHAIbHO-TEXHHYECKOIl 0a3bl, He00X0AUMOIi

OCyILIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoLecca Mo AUCHHUILVIMHE (MOLYJII0)

IS

HaumenoBanue 0060-
PYAOBAHHBIX y4el-

[
o g
HbIX KAa0OMHETOB, Ja- . = e =
. DakTHYECKH ajJpec o &
6opaTopwmii, MacTep- 2 5 E
Ne IlepeyeHb OCHOBHOIO | y4eOHBIX KAOMHETOB, = g 2
CKHX H JIp. 00beKTOB . s = =
n/n 000py10BaHUSA Jaboparopuii, MacTep- =) = T
AJIsI MIPOBEACHUSA = = 9
CKHX M 1Ip. = =] §
NPAaKTHYEeCKHUX H JIa- = <z 5
0OpaToOpHBbIX 3aHS- =
THI
VueOnas aymuto- | Ctonbl yuenndeckue | 445020, r. Tombsitry, 204,3 | 160
pus s mposejie- | (MOHOGIOKM) JaByX- | YL benopycekas, 14, M2
o rJIaBHBIX KOPITYC
HUS 3aHATUM JIEK- | MECTHBIE ,  CTOJI
LIUOHHOTO THIIA. | IPENOIaBaTEIIbCKUM,
VYyebHast ayaurto- | CTyn IpernoiaBa-
pust UL OpOBEJE- | TEIbCKUM, JIOCKa
HUS 3aHSATUN CEMU- | ayAUTOpPHAS  (MENOo-
HapCKOI0 TUIIA. | Basgi), JKpaH HaBec-
VYyebHast ayauToO- | HOW, CTallMOHAPHBIN
pust 11 KypCOBOTO | IPOEKTOp, MPOILIEC-
MPOEKTUPOBAHUS COp, MBIIIb KOMIIb-
1 | (BBIIONHEHMSA Kyp- | IOT€pHAA, IyIbT LA
COBBIX paboT). | mpoekTopa
VYueOHas ayauTo-
pust ISl OpOBEJE-
HUSl TPYIIIOBBIX H
WHJIMBUAYAJIbHBIX
KOHCYJIbTALIUM.
VYyebnas aynuro-
pust UL OpoOBEJE-
HHUSl 3aHATAA  Te-
KYILIETO KOHTPOJIA
U IIPOMEXKYTOUYHOU
artectaruu.(I"-326)
JlaGopatopus Cronel yuennueckue | 445020, r. TonbstTH, | 21,9 | 10
"TepmooOpaboTka | AByXMECTHBIE , cTON | yi. benopycckas, 14, 2
matepuanios" (I'- IPENOAABaTEIbCKUI TJIABHBIN KOPITYC
111, , CTYJI IpenoaaBa-
4 TEJILCKUM, JOCKa

ayIuTOpHas (MeJo-
Bas), e, TBEPAO-
MEpBbI, TEPMOIIAPHhI,
CTaHOK IOJIUPO-
BaJILHBIM
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HanmenoBanmue 000-
PYAOBAHHBIX y4e0-

[
oy g
HbIX KAa0OMHETOB, Ja- . = e =
. DakTHYECKUI aJpec N &
6opaTopwmii, MacTep- 2 5 &
Ne IlepeyeHb OCHOBHOIO Y4eOHbIX KAOUHETOB, = g 2
CKHX H JIp. 00beKTOB . s = =
n/n odopynoBanust JaboparTopuii, macrep- = = T
IS IPOBE/IeHUS S = o
CKHX M JIp. = S §
NPaKTHYEeCKUX U Jia- = Z S
00paTOPHBIX 3aH5- =
THI
Jlaboparopus "Onek- | CTONbI yueHUYECKHE 445020, r. TonbATTH, 46,1 26
TPOHHOI MHKPOCKO- JBYXMECTHBIE, CTOII JIa- yi1. Benopycckas, 14, 2
nuu"([-116) 060paTOpHBIH, CTOJ Tpe- TJIaBHBINA KOPITYC
MO/IaBaTEILCKHUM, CTYIT
5 IIPENOAABATEIbCKUN,
JI0CKa ayIUTOpHast (Me-
JIOBast), MaKeThI DJIEK-
TPOHHBIX MUKPOCKOIIOB,
MeTaJuIorpaguuecKuit
Mukpockorn MUM-7.
KommbrorepHbIi Cromnbl yuenuue- | 445020, r. Tonestra, | 84,8 | 16
kiacc. [lomenienue | ckue, cTyiabs yue- | Y BeHOPg’CCKa’I’ 14, M2
11 caMocTosiTens- | Hudeckue, I1K ¢ BbI- [VIaBHBIM KOPTLYC
HOU paboThL. | X0M0M B cerb UH-
VYyebHas ayauTo- | TEPHET.
pus IS TpoBeje-
HUS 3aHITHHA CEMH-
HapCKOIo THIIA.
VYuebnas ayauTo-
pus sl KypcOBOIO
IMPOCKTUPOBAHUA
6 | (BBIIIOJIHEHUSA KYP-
COBBIX pabor).
VYueOHas  ayauTo-

pus I TpoBejie-
HUSI TPYINNOBBIX U
WHJIUBUAYAJIBHBIX
KOHCYJIbTAIIHM.
VYyebnas aynuro-
pus JJid TpoBeje-
HUS 3aHATHM  Te-
KYILIEr0o KOHTPOJs
U IIPOMEXYTOUYHOU
arrecranuu.(I"-401)
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