deneparbHOE TOCYTApPCTBEHHOE OI0KETHOE 00pa30BaTEIIbHOE YUPEKICHHE
BBICIIICTO 00pa30BaHUs

b1.5.09

(uHOeKC OUCYUNIUHbL)

PABOYAS MTPOI'PAMMA JUCIUAITJIMHBI

«ToNBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

MATEPUAJIOBEJAEHHUE U TKM

10 HAIIpaBJICHUIO TOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEYHEHUE

MAIINHOCTPOUTEJIBHBIX ITPONU3BO/JCTB

(K01 M HaUMEHOBaHKE HAIPABIICHUS TTOTOTOBKH, crielanbHOCTH B cooTBeTcTBUU ¢ DI'OC BIIO/OI'OC BO)

TEXHOJIOI' A MAILIMHOCTPOEHU A

®opma o0ydeHust:__ouHas

['on Habopa:

2019

(HampaBieHHOCTH (TIPOHIIB))

PacnpenesieHue 4acoB JUCHUIJIMHBI 10 CeMECTPaM U BH/IaM 3aHATHI (110 y4eOHOMY IIaHY)

KoauuectBo 3ET 8
Yacos no PYII 288
Buasl koHTpOJISI B IK3aMeHbI 3adersl Kypcosbie Kypcosbie KonTpoJbHbIe
ceMecTpax: NMPOEKThI padoThbl padoThI
(n1s1 3a09HOM
¢opmsI 00y-
YeHMusl)
2,3
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 3 5 8
Jlexuun 34 | 34 68
JlaGopaTopubie 34 | 34 68
IIpakTHYeCKHE 18 | 18 36
KonTakTHasi paéora 86 | 86 172
Cam. pabora 22 | 94 116
KonTpoan
Hroro 108 | 180 288

ToabsaTTH, 2019




Pabouas mporpamma cocraBiena Ha ocHoBanuu @I'OC BITIO/®I'OC BO u yuyebHoro riana Hampas-
neHus noaroToBku (cneruanbHocTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCIeYeHNE Ma-

HIMHOCTPOUTCIIBHOI'O MPOMU3BOJACTBA

(k0O U HauMeHOoBaHUe HANPasieHust NO020MoeKU, cneyuarshocmu ¢ coomsemcemeuu ¢ PI'OC BIIO/@TI'OC BO)

PeunensupoBanue padoueii mporpaMmbl JUCUMILIHHBI:

OtcyTcTBYET

Penensent

Yyebnas (pabouast) mporpamma oJ100peHa Ha 3aceganuu Kadenapsl HaHOTEXHOJIOTHH, MaTepH-
AJIIOBEJICHHE U MeXaHHKa (MpoToKoI 3aceqanust Ne 2 ot « 19 » ceHTa0ps 2018 1.).

(OondicHOCmb, YueHOe 36aHue, CHeneHy)

« » 20 T

Cpoxk aeiicTBusi pado4eil NporpaMMbl JUCHHUIIIMHBI 10 «

(A.0. @amunus)

20 1.

Cpox oeticmeus ymeepoicoennou PII/[: ona npoepamm bakanraspos — 4 2ooa; 0151 npoepamm

mazucmpog — 2 200a; 05l NPOSPAMM CReYUaIucmos — 5 iem.

Nudopmanus 00 akryanusanuu padodei mporpaMmbl U CHUILIHHBI:

[Iporokon 3acenanus kadeapsr Ne
[Tporokoi 3acenanus kapeapsr Ne
[Iporokon 3acenanus kadeapsl Ne

ITpoTtokon 3acenanus kadeapst Ne

COI'JTACOBAHO

0T« »
0T« »
0T« »
0T« »

20 T
20 1.
20 T
20 1.

3aBenytomuii kahenapoit  OGopynOBaHME U TEXHOIOTHH MAITMHOCTPOUTEILHOTO MPOU3BOICTBA

« » 20 T

YTBEPXJIAIO

HN.o. 3aBeayromiero kadenpoit

« » 20 .

(8binyckaioweli HanpasieHue (CReyuaibHOCmy))

(noonucs)

H .1O. JlormHoB
(U.0. @amunus)

HaHOTeXHOJ'IOFI/II/I, MaTepHaJIOBCACHUEC U MEXaHUKa

(noonucs)

(pazpabomasuieii PI1/])

[.B. Knesuos
(U.0. ©amunus)


https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/
https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

Crpykrypa mucunminnbl «Mamepuanosedenue u TKM)»

HanmenoBanme | Cemectp | Kon-Bo | Kom-Bo O6beM y4eOHOTo Kypca W BHJBI yUEOHBIX MEPONPHUSTHHA 9
Kypca uwsydenus | 3ET | memens, B | Bceero Konrakraas paboTa CamocrosiTenpHas padbora S
TeYeHHe | vacos . - s B | F
KOTOpBIX | MO y4. g = £ 8 2 28| a
b & | 3 & | E 55| & cE| g
peanusy- [ many = | g 2 g 8 =2 | 5. S| &
° S 2 = ° 2. 58 o~ aa 4 =
CTCA 2 = 1) > ot 1) 3 SR g5 (5} o
s | E [ S| B | 2 |%y 3 |e|5FE e 2 | & g
KypcC aa) = =S = = aa) = N A ES| % a = =
Marepuanose- 2 3 17 108 86 34 34 18 22 20 2 3au.
nenane 1 TKM-1
Marepuanose- 3 5 16 180 86 34 34 18 94 92 2 3au.
neuane 1 TKM-2




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.09.01 MartepuasoBenenue u TKM 1

(MH/IEKC ¥ HAMMEHOBaHUE ANUCIMIUINHBI (Yy4eOHOTO Kypca))

1. Heap u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

ens — Jlath mpeacTaBiieHMe U OOOCHOBBIBATH B3aUMOCBSI3b XMMUUYECKOTO
COCTaBa, CTPOCHHS M CBOMCTB METAJIJIOB M CIUIABOB, a TAKXKE JIaTh MPEICTABICHUE
O COBPEMEHHBIX U MEPCIIEKTUBHBIX METOIaX UX 00pabOTKH.

3anauu:

1.  Jatp npeacTaBiieHHUE O KPUCTAUIMYECKOM CTPOCHUU METaLIOB
Y CILIaBOB.

2. [atp mpexacrasienue o ¢azax B METAIUIMUECKUX CIUIaBaxX M 3a-
KOHOMEPHOCTH KPUCTAJUIU3AUU METAJIOB U CIUIABOB.

3. JlaTh mpencraBiieHre O (pa30BbIX MPEBPALICHUSX B METAJUIaX U
CIUIaBax MPHU HArpeBe U OXJIAXKICHHH.

4, JlaTh mpencTaBieHUE 00 OCHOBHBIX BHJIaX TEPMUUECKOM 0Opa-
OOTKH METAJIJIOB U CILIABOB.

S. O3HAKOMUTH CTYACHTOB C KJIacCH(PUKALHEH U MapKHUPOBKOU

COBPEMEHHBIX CTaJICH, CTIJIABOB U HEMETAJUIMYECKUX MATEPHUAJIOB.
2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOITI BO

HNannas aucuuruimaa (yueOHbIM Kypc) oTHOcuTCs K broky 1 "Jlucuunauaen
(Momynn)" (6a3oBasi 4acTh).

JlucuunauHel, yueOHbIe Kypchl, HA OCBOSHHH KOTOPBIX Oaswpyercs JaHHas
JUcUUIUIMHA (Y4eOHbIN Kypce) — QU3HKa, XUMHUS.

JIucuMnIuHb1, y4eOHbIE KypPCHI, 111 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, MpUOOpEeTaeMbIe B pe3yabTaTe H3yueHUs! JAHHON JUCIUTUIMHBI (Y4eOHOTO
Kypca) —METaJNIOPeKyIue HHCTPYMEHTHI U MHCTPYMEHTAalbHAsi OCHACTKA, 000py-
JIOBaHME W TEXHOJOTHMYECKas OCHACTKAa MaITMHOCTPOUTEIBHOTO MPOU3BOJCTBA,
TEXHOJIOTUS (PUBUKO-TEXHUYECKONU 00pabOTKN MaTEpUasOB.

3. Ilnannpyemblie pe3yJbTAaThl O0yUYeHHUS MO AUCHHUILIMHE (Y4eOHOMY
KYPCY), COOTHECEHHbIE C IJIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUN 00pa30Ba-
TeJbHOM NMPOrpPamMMblI

dopMupyemMblie U KOH- Ilnanupyembie pe3yibTaThl 00y4eHUs
TPOJHMpyeMble KOMIIe-
TeHIUH

- CIOCOOHOCTh K caMo- | 3HaTh:METOJIMKH CaMOOOYyUYeHHUsl U caMO0Opa30BaHMUS
OpraHM3alMy M CaMo- | YMETh:MOdy4yaTh 3HAHUS U3 Pa3IMYHBIX HHPOPMAIMOH-
obpazopanuro (OK-5 HBIX HCTOYHHUKOB

Bianers:MeroaukamMu morcka mHGoOpManyu U3 JIMTEepa-

4



Typbl U IHTEpHET-pecypcoB

- CIOCOOHOCTH TpUMe-
HATH CIOCOOBI paIHo-
HAJILHOTO HCIIOJIb30Ba-
HUSI HEOOXOIUMBIX BU-
JIOB PECYpPCOB B MalllM-
HOCTPOUTENBHBIX TPO-
U3BOJICTBaX BBIOMPATH
OCHOBHBIE M BCIIOMOTa-
TEIbHBIE  MaTepHAJIbI
JUIS WU3TOTOBJICHUS W3-
Jenuii, crocoObl peanu-
3allUM  OCHOBHBIX TeEX-

HOJIOTHUYECKUX TIPOIIec-
cos (T1K-1)

3HaTh: CIIOCOOBI pPaduOHAJIBHOI'O HCIIOJIB30BaHUA HE00-
XO0OUMBIX BHIOB PpPECYpCOB B MAIIMHOCTPOUTCIIbHBIX
IMIPONU3BOACTBAX, CITOCOOBI peajn3aliii OCHOBHBIX TCX-
HOJIOTHYCCKUX IIPOUCCCOB

YMeTh: NpUMEHATh CHOCOOBI PAlMOHAIBHOIO HMCIOJIb-
30BaHUsl HEOOXOIMMBIX BHJIOB PECYPCOB B MAIIHHO-
CTPOUTEIBHBIX MPOU3BOJCTBAX BBHIOMPATH OCHOBHBIE W
BCIIOMOTATEIbHBIE MAaTEPUAJIbI U1 U3TOTOBIICHUS U3JIE-
JUM.

BJ'IaI[eTB: criocobamu PaduOHAJIBHOI'O HCIIOJIb30BaAHUA
H€O6XOI[I/IMI)IX BHUAOB PECYpCOB B MAIIMHOCTPOUTCIIb-
HBIX ITPOU3BOACTBAX H criocobamMu peajn3aliii OCHOB-
HBIX TCXHOJOTHYCCKHUX IIPOLCCCOB

- CIOCOOHOCTHh HMCIOJIb-
30BaTh METOJbl CTaH-
JAPTHBIX UCIIBITAHUH 110
ONPENENECHUIO (PU3UKO-
MEXAHUYECKUX CBOMCTB
U TEXHOJIOTUYECKUX I0-
Ka3aTejled MaTepuaIoB
U TOTOBBIX MAIIUHO-
CTPOUTENBHBIX  H3[IE-
JIMWA, CTaHJAapTHBIE Me-
TOABl UX MPOEKTHPOBA-
HUS,  TMPOTPECCUBHBIE
METOIbl IKCIUTyaTaluu
uznenuii (ITK-2)

3HaTh: METOAbI CTAHIAPTHBIX UCHBITAHUM 110 ONpeeie-
HUIO (PU3UKO-MEXaHMYECKUX CBOMCTB MaTEPHAJIOB U T'O-
TOBBIX MAIIMHOCTPOUTEIbHBIX W3ACIUN, CTaHJIAPTHBIC
METOJIbl UX MPOEKTUPOBAHMUS, MPOTPECCUBHBIE METOBI
AKCIUTyaTaluu U3AEIun

YMeTh: MCHOIB30BaTh METOABl CTAaHAAPTHBIX HCIIBITA-
HUM TIO ONpPENENIEHUI0 (PU3MKO-MEXAaHUYECKUX CBOICTB
MAaTE€pUAJIOB U T'OTOBBIX MAIIMHOCTPOUTEIBHBIX U3EIUN

Bnaners: crangapTHbIMH METOAAMH IMPOECKTUPOBAHUS
TOTOBBIX MAIIIMHOCTPOUTEIIBHBIX U3JEJINM, MPOTPECCUB-
HBIMU METOJIAMU SKCIUTyaTalluu U3CIIUI

CIIOCOOHOCTH BBIOUPAThH
METOJIBI M CPEJICTBA W3-
MEHEHHS HKCIUTyaTallu-
OHHBIX XapaKTePUCTHUK
M3IEIUNA  MallMHOCTPO-
UTEIbHBIX IPOM3-
BOJICTB, aHAJIM3UPOBATH
ux XapaKTEePUCTUKY

(TIK-22)

3HaTh: COCOOBI PAllMOHAIBHOTO UCIOIh30BaHUs HEOO-
XOJIMMBIX BHJIOB PECYpCOB B MAaITWHOCTPOUTEIHHBIX
MPOU3BOJICTBAX, CHOCOOBI pealu3allii OCHOBHBIX TEX-
HOJIOTMYECKHUX MPOIIECCOB

YMeTh: NpPUMEHATHh CMOCOOBI PAlMOHATIBHOTO HCHOJIb-
30BaHMSI HEOOXOJIMMBIX BHUIOB PECYpCOB B MaIIHMHO-
CTPOUTEIBHBIX MPOU3BOJICTBAX BBHIOMPATH OCHOBHBIC H
BCIIOMOTATENIbHbIE MAaTepUAJIbI 1JI U3TOTOBIICHUS U3JIE-
TN,

Bnaners: crnocobamu paryioHaIbHOTO HMCHOIb30BaHUS
HEOOXOJMMBIX BHUJIOB PECYpCOB B MAIIMHOCTPOUTEIb-
HBIX MPOU3BOACTBAX U CHOCOOAMHU pean3aluu OCHOB-
HBIX TEXHOJOTHYECKUX MPOLIECCOB

TemaTnueckoe coaep:kaHue JTUCUUILVIMHBI (Y4eOHOr0 Kypca)




Pa3nen, moayJb

IMoapasznen, Tema

MeTamnoBeaeHue

Kpucrannuueckoe ctpoenue. [edekTsl KpuCTaLITMYECKO-
ro CTpOEHHUs MeTaJuioB. BiusHue ux Ha MeXaHUYECKUE U
bu3nyeckre CBOMCTBA.

Kpucramnmmszanus uncteix MetamioB. da3el B MeTamnye-
CKHMX CIUIaBaX. 3aKOHOMEPHOCTH KPHUCTAJUIM3ALUM CILIa-
BOB. [IpaBmwio ¢a3. JlmarpamMmMbl COCTOSIHUSI ABYXKOMITIO-
HEHTHBIX cucTeM. Pa30BbIe MPEBPALICHUS B TBEPAOM CO-
CTOSIHUH.

Cranb, yyryH. ®a3oBble MpeBpalIeHUs] B CTAISAX U YYyTy-
Hax.

MexaHnnueckre CBOMCTBA METAJUIMYECKUX MATEPHUATIOB.
MexaHn3Mbl pa3pylIeHUsI.

OCHOBHBIE METO/Ibl YIIPOUYHEHUS METAJUIOB U CILIABOB.
N3MeHeHne CTpyKTyphl U CBOMCTB MaTEpUAIOB IIPH IUia-
CTUYECKOM nedopmariuu u Harpese Jae(opMUPOBAHHOTO
Martepuana. Bo3Bpar u pekpuctaiauzaiusi.

Tepmuueckast 00paboT-
Ka

Tepmuueckast 06padoTka. [IpeBparienust B yriepoaucTon
CTaju Mpu Harpese. Pacnan nepeoxiaxaeHHOTO ayCTeHU-
Ta.

Knaccudukanuss BugoB Tepmuueckoit oopadotku (CTO,
TMO, XTO). Omxur 1-ro u 2-10 poaa.

3akanka 0e3 MOJIMMOP(HOTO MpeBpalleHus. 3aKajika C
noJimMophHBIM TipeBpamieHueM. CTapeHne W OTITyCK.
TMO u XTO

MamuHOCTpOUTEBbHBIE
MaTepuabl

Marepuanbl. KOHCTpYKIITMOHHBIE CTajdu M CIUIaBBI (yTJie-
poaucTeie, serupoBaHHbie). UyryHnsl. KoHCTpyKIIMOHHbBIE
IIBETHBIE CIIABBI (HA OCHOBE TUTAHA, AIFOMUHHUS, MEN)

NHcTpyMeHTaNbHBIE CTanu U cruiaBbl. CTany U CIJIaBHI €
0COOBIMH (PU3UYECKUMH CBOMCTBAMU

HeMmerannnueckue maTepuaiisl (IJ1aCTMACChI, KEpamMuye-
CKHE€ MaTepualbl, CTEKJIO, PE3UHOBBIE U JIp.).

OO0mas Tpy10eMKOCTh TUCHMILIMHBI (YdeOHoro kypca) — 3 3ET.




AHHOTAIUA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.5.09.02 MartepuanoBeaenne u TKM 2

(MHIOEKC 1 HAaMMEHOBAaHNE TUCIUIDIHHEL (Y4eOHOTO Kypca))

1. Heab 1 3a1a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Llesib — OCBOGHHE CYIIECTBYIOUINX TPATUIIMOHHBIX U COBPEMEHHBIX TEXHOJO-
TUi TOJNydeHHs U 0OpabOTKH KOHCTPYKLUHMOHHBIX MaTepHUalioB; MPUMEHEHHE ITHX
3HaHUU TPU HEOOXOJUMOCTH BBIOOpAa METOAa OO0pabOTKH MaTepuajoB B COOTBET-
CTBUH C KOHKPETHBIMHU 33JJa4aMU U yCIOBHUSIMH.

3anauu:

1. ChopmupoBath 3HaHHS O PUIUUECKHMX OCHOBAX M BUAAX 0OpabOTOK Mate-
pHUajioB

2. CopmupoBaTh yMEHUS 1O aHAINU3Y JOCTOMHCTB U HEJJOCTATKOB OCHOBHBIX
BUJIOB 00pa0OTOK MaTepuaioB, ONPEAEIECHUIO 00JacTU X IPUMEHEHMSI

3. CopmupoBaTh HaBBIKH pabOTHI CO CIIELUATIBHON U CIIPABOYHOM JIMTEPATY-
poii mo Meroaam 00pabOTKU MaTeprasoB

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOITI BO

Hannass pucuuiuimHa (yueOHbId Kypc) oTHocuTcs K broky 1 "JucuuruimHbl
(Monmynm)" (6a3oBast 4acTh).

Jucuuminebl, y4yeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3HpyeTcsl JaHHAs
JUCUUIUIMHA (Y4eOHBIN KypC) — XUMUSI, MaTEMATHUKA.

JucuuninHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJIbTaTe U3YUYEHHUS JAHHOW JAMCLUMIUIUHBI (y4eOHOTo
Kypca) — «MarepuanoBegeHue», «OCHOBbI TPOCKTHON NESATEIBHOCTHY, «MexaHuka
4y, «MeTamopeKylue HHCTPYMEHTBI 1 MHCTPYMEHTAJIbHAsE OCHACTKAY.

3. IlnanupyemMblie pe3yJbTATHI 00y4eHHUs M0 JUCHUILINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IUIAHMPYEMbIMH pPe3yJbTATAMH OCBOCHHSI 00pa3oBaTe ib-
HOH MPOrpamMMBbl

DopMupyemMblie U KOH- Ilnanupyemsie pe3ybTaThl 00y4eHUs
TPOJMpyeMble KOMIIe-
TeHIUH

CIIOCOOHOCTB K CaMOOp- | 3HATh:METOJIMKH CaMOOOYUYEHHUsI U caMOOOpa30BaHUs

raHU3alMU ¥ caMooOpa- | YMeTh:MoyyaTh 3HAHHWS U3 Pa3IMYHBIX HH()OpPMAIMOH-
3oBanuio (OK-5) HBIX HCTOYHHKOB

Brnanerb:MeToaukamMu noucka MHGOpMAIMK U3 JUTEpaTy-

pbl 1 UHTEpHET-pECYPCOB

CIIOCOOHOCTh ~ MpUMeE- | 3HATh:

HATh CHOCOOBI paIMo- | OCHOBHBIE MCXOJHBIE MAaTEpUANIbl METALTYPTUUECKUX
HAJIbHOTO  MCIOJIb30Ba- | MPOU3BOJICTB;

HUSIT HEOOXOJIUMBIX BH- | 000PYAOBAHME U OCHACTKY JIMTEHHOIO MPOU3BOJICTBA, J10-




JIOB PECYpCOB B Malllu-
HOCTPOUTEJIBHBIX  TIPO-
U3BOJICTBaX  BbIOUpPATH
OCHOBHBIE M BCIIOMOTa-
TEJIbHbBIE MaTepuabl
JUIS  WU3TOTOBJICHHUS H3-
nenuii cnocoObl peanu-
3allUMl OCHOBHBIX TE€XHO-
JOTMYECKUX IPOIECCOB,
aHAJTUTUYECKHE W YHC-
JCHHbIE METOAbl TP
pa3paboTke MX Marema-
TUYECKUX MoOJIeNel, a
TaKKe COBPEMEHHBIE
METO/bl pa3paboTKu Ma-
JOOTXOAHBIX,  DHEPTo-
cOeperaromx 1 3K0JIO-
THYECKH YUCTHIX MaIlllu-
HOCTPOUTEIBHBIX  TEX-
Hojoruit (ITK-1)

CTOMHCTBA W HEAOCTATKH PA3IMYHBIX CIIOCOOOB IMPOU3-
BOJICTBA OTJIMBOK U OOJIACTH WX NMPUMEHEHUS, JTUTCHHBIC
CBONCTBA MaTe€pHUaJIOB;

000pyZI0BaHUE W OCHACTKY OCHOBHBIX METOJIOB 00paboT-
K/ METaJUIOB JIaBJICHUEM, UX JOCTOMHCTBA M HEIOCTATKH,
o0acTy UX MPUMEHEHHS,

00OpyIOBaHUE M OCHACTKY OCHOBHBIX METOJOB CBApKU U
naiiky, X JOCTOMHCTBA M HEIOCTATKH, 00JIACTH WX TPH-
MEHEHHUS;

000pyIOBaHUE M OCHACTKY OCHOBHBIX METOJIOB 00paboT-
KA METaJVIOB Pe3aHHeM, UX TOCTOMHCTBA M HEJOCTATKH,
00J1aCTH WX IPUMECHCHHSI

YMeTh: MpOU3BOANTH PACUEThl PEKUMOB OCHOBHBIX OIlE-
paruii 00pabOTKH MaTepUasoB;

BBIOpAaTh U3 MHOT000pasusi METOAOB IMOIy4YeHUs: U 0Opa-
OOTKM MaTepuanoB HauOoJiee ONTUMAIIBHBIN JJIs1 KaXKI0T0
KOHKPETHOT'O Ciyvas

Bnaners:

CIIEUATLHOU TEPMUHOJIOTUEH;

HAaBBbIKAMHU HKCIIOJb30BAHUSL CIIPABOYHOMW M CHEHHATIBbHOMN
TEXHUYECKOM JTUTEPATYPHI;

HAaBBIKAMU MPOBEJICHUS TEXHOJIOTMUECKUX OTICPALUN;
METOJaMH  ONPENCICHUS  OCHOBHBIX  MEXAaHUYECKHUX
CBOMCTB MaTE€pHUaJIOB

- CIIOCOOHOCThH HCHOJIb-
30BaTh METOJIbI CTaH-
JAPTHBIX UCIBITAHUN MO
ONpPENEIEHUI0  (PUBHUKO-
MEXAHUYECKUX CBOWCTB
U TEXHOJOTUYECKUX MO-
Ka3zaTejaed MaTrepuasoB
U TOTOBBIX MAIIHHO-
CTPOUTENBHBIX U3JIEIUN,
CTAHJAPTHBIE  METOJIbI
170:¢ MPOEKTUPOBAHHS,
MPOTPECCUBHBIE METOJIbI
DKCIUTyaTalluu U3JEJIUHN
(TIK-2)

3HaTh: METOAbl CTAaHIAPTHBIX HCIIBITAHWM IO OIpeaese-
HUIO (PU3HKO-MEXaHUYECKUX CBOWCTB MaTEPHAJIOB U T'OTO-
BBIX MAIIMHOCTPOMUTEIBHBIX U3AEIIUNA, METOABI UX MPOECK-
TUPOBAHHUS

YMeTh: UCIOIb30BaTh METObI CTAHJIAPTHBIX HCIBITAHUN
1o ompeAcieHU0 (HU3UKO-MEXaHUYECKUX CBOMCTB MaTe-
pPHAJIOB ¥ TOTOBBIX MAITHHOCTPOMUTEIIHHBIX M3

BJ'IaI[eTBZ MCTOAaMHU CTaHAAPTHBIX HUCIIbITAHUM TI0 OIIpcC-
JCICHUIO (I)I/I3I/IKO-MeXaHI/I‘-IeCKI/IX CBOMCTB MaTCpUuaIoB U
rOTOBBIX MAIIMHOCTPOUTCIIBbHBIX I/IBI[€JII/II71, METOdaMH HX
IMPOCKTUPOBAHUA

CIIOCOOHOCTh BBIOMpATH
METO/bl U CPEACTBA U3-
MEHEHHUS JKCILTyaTalu-
OHHBIX XapaKTEPUCTUK
W3IEIUNA MalluHOCTPOU-
TEJIbHBIX IPOU3BOJCTB,
aHaJIU3UpPOBATh MX Xa-
paktepuctuky (I1K-22)

3HaTh:

CYIITHOCTh TIPOIIECCOB TMOYYCHHUSI METAUIOB U CILJIaBOB, B
TOM YHCJIC TTIOPOIITKOBBIX MaTepPUAJIOB;

OCHOBHOE U BCIIOMOTAaTeIbHOE 000PY/T0BAHNE;
COBPEMEHHBIE CITOCOOBI 00PabOTKH MaTeprajoB

YMeTh: mogo0OpaTh MOCHEAOBATEIILHOCTh OMepanuii oc-
HOBHBIX TEXHOJIOTMYECKHUX ITPOIIECCOB 0OpabOTKH MaTe-
pHAJIOB




Brnagers: HaBblkaMy MCIHOJB30BAHUS TPAJULHUOHHBIX U
HOBBIX TEXHOJIOTMUECKUX MPOIECCOB, OINEpaluii, 06opy-
JIOBaHUs1, HOPMATUBHBIX U METOJUYECKAX MATEPUAIIOB I10
TEXHOJIOTUYECKOMN MTOATOTOBKE MPOU3BOACTBA

CIIOCOOHOCTh K CaMoop-
TaHU3alul U caMoo0pa-
3oBaHHIO(OK-5)

3HaTh:
METOJIMKH CaMOOOYUYCHHS M CaMOOOpa30BaHUs

YMeTh:
MoJIyyaTh 3HAHUS U3 Pa3IMYHBIX WH(POPMAIIMOHHBIX HC-
TOYHHUKOB

Bnanetn:
METOJMKaMHU MOKUCKa UH(OpPMALUU U3 JUTEPATYpPhl U UH-
TEPHET-PECYPCOB

TeMmaTH4ueckoe CoACPKaHNEC TNCIUIIIINHDBI (yqeﬁﬂoro Kypca)

Paznen, moayanb

IMoapasaes, Tema

1. PerukiuHr TEXHAYE-
CKHUX O0BEKTOB

1.1. Y)KusHeHHBII UK TEXHUYECKUX O0BEKTOB

1.2. Ilonarue "Penukinur oObEKTOB'", €ro BUIbI

2. [TapameTpsl, xapak-
TEPU3YIOLIUE KAaYECTBO
U30CIUN

2.1. TouyHOCTE HeTanei

2.2. lllepox0BaTOCTh MOBEPXHOCTH JAECTAJICH

2.3. YripoyHeHue MOBEPXHOCTH JETAIEN

2.4. TexHOJIOTHYECKHE OCTaTOYHBIC HAIIPSOKCHUA

2.5. TexHonorn4ecKkue oCTaTOuHbIE ehopmanuu

3. Merautyprudeckoe
MIPOU3BOJICTBO

3.1. MarepuaJbl, IpUMEHsIEMbIE B METAJLTYPTrUYECKOM
IIPOU3BOJICTBE

3.2. JIoMEHHO€E NPOU3BOACTBO

3.3. Merannyprus craiu

3.4. MeTamnyprust M€Y U ATFOMUHUS

3.5. IlopoiikoBasi METAJLTyprus

4. Knaccudukarus u
MIPUMCHEHUE KOHCTPYK-
IIMOHHBIX YEPHBIX U
LIBETHBIX CILIABOB

4.1. YriepoucThie CTaau

4.2. JlerupoBaHHBIE CTaIN

4.3. UyryHsl ¥ TBEpJIbIC CIIABBI

4.4, 11BeTHBIC CIIJIaBbI

4.5. Komno3nnroHHble MaTEpUaIbI

4.6. Kepamuueckue MaTepuaibl

4.7. HaHOCTPYKTYpHBIE MaTepUaIIbl

5. IIpousBoAcTBO 3aro-
TOBOK W WU3ECIIHMN

5.1. JIuteitnoe mpOU3BOJCTBO

5.2. O6paboTKa METAJJIOB JaBJICHUEM

5.3. CnenanpHble METOABI MOJTYUYEHUS 3aTOTOBOK

6. Texnosnornueckue
MPOIIECChl 00PadOTKU
METaJIOB

6.1. OOpaboTKa METAIJIOB pe3aHUEM

6.2. Otnenoynas 00pabOTKa METAJIIOB

6.3. CBapka MeTaJJIOB

6.4. DnexTpodusnyeckas u ICKTPOXUMUYECKast 00padoT-
Ka METaJIJIOB




OO0wmasi Tpy10eMKOCTh TUCUMILIUHBI (YdeOHoro kypca) — 5 3ET.
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TEXHOJIOIT'HYECKAS KAPTA 110 YYEBHOMY KYPCY "Marepuasioeneaue u TKM-1"

Hnentunduxarop kypca B moayie "Meroauyeckas padora" id=120404

HammenoBanme | Cemectp | Kon-Bo | Kon-Bo O06beM y4eOHOTO Kypca W BHJBI yUEOHBIX MEpOTPHUSITHIA 9
Kypca mwsydenus | 3ET | memens, B | Beero KonrakTHas pabora CamocrosrenbHast pabora S
TCUCHHUC qacoB ° = - E :
. ) s ©
o yd. I = Lo L
KOTOPBIX rma}: & g 5 2 5 & 2 & ? g
- Q
peanusy y = 5 2 5 3 Ea S = Sgl e
ercst = 5 5] = 2 o 5 S¥E £38 g 5
5| B | Sz E| 8 |€g £ |2 |B%E 2¢| 2 | - g
Kypc ) = = B = R B E| = E|ge8 = & = =
Marepuanose- 2 3 17 108 86 34 34 18 22 20 2 3au.
neuane u TKM-1
H]JO)IOJ'I)Kl/lTeJ'lliHOCTI) Y4eOHBIX Mepo- TpeGosanus K pecypcam
NPHSATHIA, TPOBOIUMBIX
K B N
p M a
Ne > a B a 10 HHAUBHAYAJTBLHOMY
) c X B ay/IHTOPUH K y
" - N e rpaguKy cTyfeHTa o I M Pexomen-
€ | N mo- Hanvenosanne a Onucanne yue6noro meponpusitus (tema, popma npo- [ u n 0 Ja a fyemas
a yuedHOro Meponpus-| 3 y , JnTepa-
ayast BeJIeHHs) c a - X
e T™HS B 1 a Typa
a Ja B Tpebyemoe 060-
a a " Tun aynuropun P (Ne u cTp.)
H . a 0 c pyloBaHue
" H i
" " 0 B T.4. B T
" B B 4Ya- | HHTEPAKT. a y
e ” B yacax | B JHSX M
? cax hopme Y| e .
(+-) e
T
0
_ [ocka  menoBas, Me-|
1 Moynb Texms Nel ek Beenenne. ATOMHO KPHCTAILTHYECKOE CTPOCHHE METAIIOB.| 1 2 ) Jlexumonnas aymuropus | 1 100 [umaobecnenenne,  3aresd
1 HANIEpOBaHIE aTOMHBIX IIOCKOCTEH 1 HAaNpaBICHHUI. [—
1 Monyis [JTaGopaTopHoe — 3aHs- 11263 AHAIIN3 KPUCTAJLTHYSCKOTO CTPOCHHS METAIUIOB H CILIABOB[ n 2 ) Crienuann3upoBaHHast 1 |r-114| 15 [locxa wenosas, Creu.
1 Tne Nel.l 1 maGoparopust 126. 0Gopy.
AHani3 KpUCTAUIMYECKOTO CTPOCHMSI METAJUIOB: OIpEsie-
1 Monyis [[IpakTHdeckoe 3aHsTHE Ip3 JICHHE OCHOBHBIX XApaKTEPHCTHK OJEMEHTAPHBIX sueek| n 5 2 + Aynuropust AUIS TIPAKTH-| 25 |ocka senosas
1 Nel bpap>, MHAMIMPOBAHUE ATOMHBIX TJIOCKOCTEH M HampaBJie- YECKUX 3aHATHI
HUA.




CaMOCTOSITEIbHOE

Monynb [ToaroroBka K jgaboparopHbiM padotam. M3ydeHue creru-|
. u3ydenue Marepuanal Cam Ao paTop p th & 0
1 QJIbHOU JIMTEPATyPBIL.
Nol
[leekThl KpUCTAIUIMYECKOrO CTPOCHHUS: TOYCUHbIE, JTHHEH- llocka wmenosas, Me
Jlexumst Ne2 Jlex |HBIE, HOBEPXHOCTHBIC. METAJUIOB M UX BIUSHHE HA (hU3HUC- J1 JIex1MOHHAs Ay TUTOPUSI 0 [mwaoGecneuenne, 3arem-
CKHE 1 MEXaHHYECKHE CBOWCTBRA. reHme
Monyis [JlaGoparopHoe — 3aHsi- AHaJIM3 KPUCTAUIMYECKOTr0 CTPOCHHS METAIIJIOB U CIUIABOB CreluaIn3upoBaHHas locka menosas, Crer,
J1a63 I T-114) 15 [ o o6
1 e Nel.2 2 maGopartopust 1ab. 0bopyx.
CaMOCTOSTEIbHOE
Monynb VI3ydeHre ydeOHBIX MaTepuasoB Ha 00pa30BaTElIbHOM|
n3ydenne Marepuanal Cam . AK 0
1 o2 [OpTaJie U CHeHUAIBHON JINTEPaTyphl
Moyib Binsinue 1eeKTOB KPUCTAJUTMIECKOrO CTPOSHUS Ha (pr3H- Hocka  menosas, — Me-
Y8 Texums Ne3 Jlex ned P o P ¢ JI Jlex1MOHHAs ay TUTOPHS 100 |anaoGecneuenne, 3aren-
1 UeCKHE U MEXaHUYECKHE CBOMCTBA METAJLIOB. Herme
Makpockonuueckuii aHanu3 (MakpoaHaU3) CTPYKTYpbI
Mouynb [JTaboparoproe — 3aHs- o Crienuaiu3upoBaHHast Jlocka menosas, Crrer
JIa63 |MeTaJuIM4ecKux MarepuaioB. MHUKPOCKOIMYECKHN aHAIH3| IT T-108[ 0 5. o6
1 Tre Ne2.1 naGoparopust 1a6. 0Bopyx.
(MUKpOAHAJIU3) CTPYKTYPbl METAIMYECKUX MAaTEpHaIIOB |
Monyinb |[IpakTHdeckoe 3aHATHE| [locTpoeHUEe aTOMHBIX IUIOCKOCTEH W HaIpaBJICHUH I10 AyauTopust JUisl TIPaKTH-
Y. P TIp3 P P I1 YA P A . P 25 |Mocka menosas
1 Ne2 3aJaHHBIM UHJIEKcaM Muiuiepa. YEeCKUX 3aHATHI
CaMOCTOSTENIbHOES
Monyib [ToaroTOBKa K MPAaKTUYECKOMY 3aHSITHIO, H3YYCHHUE CIICIIH-
uzydenne Marepuanal Cam . 0
1 AJIbHOM JIMTEPaTyphI.
No3
Kpucramm3amnus 4uCTBIX METaJIOB. MeXaHU3MbI 3apOiK- Jocka  menosas, ~Me-
JTexiust Ned Jlex |°P P JI JlekumoHHas ayquropus 0 |mmaoGecneuenne, 3atem-
IeHUS U pOCTa KpUCTALIMTOB. CTPOSHHUE CIIUTKA. erie
Makpockonmiecknii aHanmm3 (MakpoaHalH3) CTPYKTYpEI
Moy [JIaboparopHoe  3aHs- P (vaxp ) YK Criennau3upoBaHHast Jlocka menosas, Crert,
JIa63 |MeTaynmueckux MarepuanoB. MHUKPOCKOIMYECKHH aHAIH3| I [-108| 15 [ o5
1 THe No2.2. maGoparopust 1a6. 0Gopyx.
(MHUKpOAHAJIU3) CTPYKTYPBl METATMYECKUX MAaTEPUAIIOB 2
CaMOCTOSTENEHOE
Monynb [loaroroBka K 1a00paTOpHOMY 3aHATHIO, U3y4YEHHE yuel-
u3ydenne Marepuanal Cam s o 0
1 Nod HOI 1 METOANYECKOH JINTepaTypHL.
Monynb CrutaBpl. Dasel B METAIUIMUECKHUX CIUIABAX. 3AKOHOMEPHO- flocka  menobas,  Me-
Y. Jlexuust Ne5 Jlex P JI JlekumoHHas ayquropus 100 [wmaoGecneuenne, 3atem-
1 CTH KPHUCTAJUTM3aIMH CIUTaBoB. [IpaBmiio das. e
Monyns [JlTaboparoproe — 3aHs- 11463 [locTpoeHne nuarpaMMbl COCTOSIHUS CIUIaBa TEPMUUECKUM o Crienuaiu3upoBaHHas, r-103| o [Rocxa wenosas, Cnen.
1 Tre Ne3 METOIOM maGoparopust 1. oGopyn.
[ledexThl kprcTamumyeckoro crpoenus. Touednsie nedek-
Monyis [[IpakTHaeckoe 3aHATHE| mp3 ™" Mertonsl omnpeneNneHUss KOHIEHTPAlUH BaKaHCHH U I AyIuTOpUsl UL IIPaKTH- 25 |tocxa senonas
1 Ne3 P Me)Ky3eIbHBIX aTOMOB, SHEPIHH MX 00pa3oBaHUS M JHEp-| UECKHX 3aHSTHIA
THM aKTUBALUM MHUTPALdK
CaMOCTOSTENIbHOE
Monynb TloaroToBKa K MPakTHYECKOMY U J1a0OpATOPHOMY 3aHSTH-
u3ydenne Marepuanal Cam . 0
1 Nos siM. V3ydeHne criennanbHOi TMTepaTyphl.
JliarpaMMbl COCTOSIHUSI IBYXKOMITOHEHTHBIX CHCTEM. J{ua- Mocka  menosas, Me-
JTexrmst Ne6 Jlex ([rpamMma coCTOSHHMS CIUIaBOB, OOpa3yrOIIMX TBEpIbIe pac-| JI JlekumoHHas ayquropus 0 |maoGecnieuenme, 3atewm-|
TBOPBI C HEOTPAHYEHHOMN PaCTBOPHUMOCTBIO. HicHme
Monyis [JIaboparopHoe  3aHs- 11263 ccnenoBanue CTPYKTYpPBI YIIIEPOJHUCTHIX CTajlei B paBHO-| I Creruain3upoBaHHas r-108| 15 [Rossa wenonas, Cren.
1 e Ne 4.1 BECHOM COCTOSIHUM METOZIOM MHKpOaHaiu3a | maGoparopus 126. 0Gopy.
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Monyib HarpaMMbl COCTOSIHHSI CIUIaBOB, OOpa3yIOLIMX OrpaHH-| Hocka  merosas, ~ Me-
7 1 Y Jlexrust Ne7 Jlex /luarp » 0bpasyiolll P JI JIexiimonHast ay tuTopust 100 |maoGecnieuenne, 3atem-
UeHHBIE TBEp/ble pacTBOPEL JlnarpaMma ¢ 9BTEKTUKOMH. erie
Moxyis CamocTosTeNnbHOEe
7 1 Y nzydenne Marepuanal Cam |MI3ydenue MaTepnanoB Ha 0Opa30BaTELHOM MOpTAiIe AK 0
Ne6
7 Monyis [JIabopatopHoe  3aHs- 1263 VccrnenoBaHue CTPYKTYPHI YIIIEPOAUCTBIX CTael B paBHO- n Creruan3upoBaHHas r-108| 15 [Pocxe wenosas, Cnen.
1 e Ne4.2 BECHOM COCTOSIHHM METOZOM MHKpOaHaIn3a 2 maGopartopust 126. 0Gopy.
[lucnokauuu. Bextop Broprepca. Pacyer MOLHOCTH BEKTO-
7 Moy, (lIpaxTirieckoe sansThe IIp3 |pa broprepca, sHepruu AMCIOKALMH U CUJI, JEHCTBYIOLINX| I AYAUTOpHS UL NIpAKTH- 25 [Mocxa venosas
1 Ne4 p3 P prepea, SHep e yrott ECKHX 3aHSITHI
Ha JIMCIIOKALHIO.
CamocTosTenbHOe .
Monynb CaMOCTOSATENIbHOE H3Yy4EHHE CICLUAIbHOH JIMTEPaTyphl.
7 n3ydenne Marepuanal Cam o 0
1 No7 TlonaroToBka K 1a00paTopHOit padore.
Moty /lnarpamMma COCTOSIHUSI CIUIABOB C IEPUTEKTHKOH. Jlna- locka  wenosas, Me-
8 1 Jlexuust Ne§ Jlex [rpamMMa COCTOSIHHMS CIUIaBOB, OOpa3yIOIIMX XHMHYECKHE) JI JlekumoHHas ayquropus 0 [waoGecneuenne, 3atem-
COCIIMHEHUS. HCHHC
8 Monynb [JTaboparoproe  3aHs- 11263 ccnenoBanue CTPYKTYpbI YIVIEPOIUCTHIX YYT'YHOB METO- n Criennaiu3upoBaHHask -114| 15 [locka verosas, Cren/
1 e Ne5.1 oM MuKpoananusa 1 naGoparopust 1a6. 06opy.
CaMocTosTeNnEHOE
Moy l13ydeHne MaTepHalloB II0 METOAWYECKHM YKA3aHUSIM |
9 n3ydenne Marepuanal Cam . AK 0
1 No8 CIeLHaIbHON IUTEpaType
MOZ[y.TIB Jlocka  menoBas, Me-|
9 Jlextmst Ne9 Jlex J1 JIeKLIMOHHAs Ay JUTOPHUS 100 |maoGecneuenne, 3arem-
1 HEHUE
9 Moy [JIaboparopHoe  3aHs- 1263 lccenoBanue CTPYKTYpHI YIJIEPOMHCTBIX UYTYHOB METO-| I Creruann3upoBaHHas r-114| 15 [Fossa wenonas, Cren.
1 Tue No5.2 I0M MUKpoOaHasu3a 2 maGoparopust 1. oGopyn.
Pacuer nuarpaMM COCTOSHHSI JBYXKOMIIOHETHBIX CHCTEM.
Monyis [[IpakTHaeckoe 3aHATHE| AyIuTOpUsl UL IIPaKTH-
9 IIp3 |OnpeneneHre XHMHYECKOTO COCTaBa U OOBEMHOTO COOT- I o 25 [Mocxa Genas mapkepras
1 NS womerms a3 YECKUX 3aHATHI
CaMOCTOSATENbHOE . .
Monynb [loaroroBka K 1abOPaTOPHOM M MPAKTHYECKOW paboTaMm ¢
10 n3ydenne Marepuanal Cam o 0
2 NeO MCIIOIB30BaHUEM CIIEIUATBHOM JINTEPaTyphI
MOHyJII; [Tocka  menoBas, Me-|
10 1 Jlexrmst No10 Jlex JI JlekunoHHas ayquropus 0 |mmaoGecnieuenme, 3arewm-|
HCHUC
Monyns [JlTaboparoproe — 3aHs- Creluan3upoBaHHas Crien|
10 . paTop J1a63 [HcnpITanue MaTepuaoB Ha TBEpAOCTH 1 I . P r-103( 0 H%CK% Mexopaz, el
2 THe Ne6.1 maGoparopust 126. 0Gopy.
CaMOCTOATENbHOE
Moxyns TToxroroBka K 1abOPaTOPHOMY 3aHSATUIO C HCIOIb30BAHMH-|
11 nsyuenne wmarepuana Cam 0
2 No 10 M METOJMYECKHX MaTepHaIOB
MO)lyJIL [ocka  menoBas, Me-|
11 1 Jlexrmst Nel 1 Jlex JI JlekuimoHHas ayuropus 100 [mmaoGecneuenne, 3arem-
HCHUC
Mognyns [JlTaboparoproe  3aHs- Creruanrn3upoBaHHas Crien|
11 . pPaTop J1a63 [McnpITanue MaTepHaoB Ha TBEPAOCTS 2 I 1 P r-103( 15 ’H?K% Mexopaz, el
2 e Ne 6.2 maGoparopust 126. 0Gopy.
(AHanu3 auarpammel coctosiHust Fe-C.Onpenenenue cTpyk-
[pakTrueckoe 3aHsTHE| AyauTopusi IS TIPaKTH-
11 IIp3 |rypsl, (azoBoro cocraBa, XMMHYECKOTO COCTaBa U 00BEM- I1 25 |Mtocka menosas

N6

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

deCKUX 3aHATHI
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TMYHBIX TEMIIEpaTypax.
CaMOCTOSTEIbHOE
Monyib
12 5 nzydenne Marepuanal Cam |MI3ydeHue MaTepranoB Ha 0Opa30BaTEIbHOM MOpTAIe AK 0
Nell
Moyib Da3oBbIc MPEBpAIEHHS B 4 ax MpH HarpeBe M OXJa- Hocka  menosas, — Me-
12 Y. Jlexumst Nol2 Jlex peBpail YIyH P P JI JIexiimonHast ay tuTopust 0 |mmaoGecneuenne, 3arem-|
1 PKICHHH. HEHUE
Mouyib [JlTaboparopHoe — 3aHs- Crieniau3upoBaHHas Crien,
12 Y paTop JIa63 |McnbiTanue 00pa3ioB Ha pacTsbKeHue | I1 1 P -114( 15 H%CK% Menopa, - Lel
2 THeNe7. 1 maGopartopust 1ab. 0bopyx.
CaMOCTOSTEIbHOE
Monyib
13 5 uzydenne Marepuanal Cam |MI3ydeHue MaTepuanoB Ha 0Opa30BaTEILHOM MOPTAIe AK 0
Nel2
MOZ[yJH) [ocka  menoBas, Me-|
13 5 JTexmus Nel3 Jlex JI JIexOHHAs ayAUTOPHs 100 [maoGecneuenue, 3arem-
HCHHUC
Monyib [JlabopatopHoe — 3aHs- CrienMau3upoBaHHas, Crien,
13 Y. patop JIa63 [Acnbitanue 06pa3sios Ha pacTskeHue 2 I 5 a P r-114] 15 ﬂ‘%c"z Menonas,  LHel,
2 THe Ne7.2 maGopartopust 6. obopyx.
OrnpejeneHie CTPYKTYphl, (Ha3oBOro cocraBa, XUMHYECKO-|
Moaynb [[IpakTHdeckoe 3aHsATHE| pei TPYKTYPH, ¢ i (AymuTopust UL TIPaKTH-
13 IIp3 |ro cocraBa u 06BEMHOr0 COOTHOLIEHHMS (Da3 yriIepoaUCThIX I 5 M 25 |Mocka menosas
1 Ne7 deCKUX 3aHATHI
yTYHOB TIPH Pa3HYHbIX TEMIIEpaTypax.
CaMOCTOSTEIIbHOES
Monyib ToAroTOBKa K MPAaKTHYECKOMY 3aHSTHIO C HCIOJB30BaHU-
14 n3ydenne Marepuanal Cam o AK 0
2 Nol3 eM CIIeLHaTbHON TUTEPATYPBL.
Moynb Knaccudukamuss ¥ BUIbI MEXaHHMYECKUX HCIBITAHUI: CTa- Jocka  menosas, ~Me-
14 ¥ Jlexuus Nel4 Jlex u JI JlekumoHHas ayuropus 0 |mmaoGecreuenne, 3arewm-
2 THYECKHE, AMHAMHUYECKHE, YCTAIOCTHEIE. eme
14 Moy [JIaboparopHoe  3aHs- 11263 OrnpejeneHne ylapHoil BA3KOCTH MaTepuala. Y CcTaloCTHas n Criennau3upoBaHHast r-114| o [fosxa wenosas,  Cren.
2 Tre Ne§.1 MPOYHOCTh MaTepuana 1. maGoparopust 1a6. oGopyn.
CaMOCTOSTEITbHOE
14 u3yyenue Marepuanal Cam |[loaroroBka K 3auery 0
Nel4
Moynb CTaTH4ecKoe Har eHue. VcnplTaHne METAIIJIOB Ha TBEP- Jocka  menosas,  Me-
15 Y Jlexius Nels Jlex pyx P JI JleximonHast ayturopus 100 |maoGecneuenne, 3arem-
2 mocTh. cnipiTanne Ha pacTsDKEHHE. e
15 Moy [JIaboparopHoe  3aHs- 11263 OrnpejeneHne ylapHoOi BA3KOCTH MaTepuaia. Y CcTaloCTHas n 5 Criennau3upoBaHHas r-114| o [fosxa wenosas,  Cren.
2 Tue Ne§.2 [POYHOCTh MaTepuana 2. maGoparopust 1. oGopyn.
M b |[IpakTHYeck HSTH! 1] HIEC MEXaHWYCCKUX CBOWMCTB IO JHArpaMM - AyaaTopHsl I TPAKTH-
15 |Monyxs [[Ipa €CKOe 3a e Tp3 OrmpezienieHre MexaHH4Iec CBOJIC 0 JuarpammMe pac I 5 YAUTOpUS Ul TIpa 25 |ocka seronas
2 No8 TSOKCHUS. YECKHX 3aHATHI
CaMOCTOSTEITbHOE
16 uzydenne warepuanal Cam [[loaroroska K 3a4ery. 0
Nel5
[InHaMuveckoe W IUKINYECKOE HarpyxeHue. VcmbiTaHue]
Moyib Ha YJIapHYIO BA3KOCTh M YCTAIOCTh. MEXaHU3MBbI pa3pyliie-| Hocka  werosas, ~ Me-
16 Y. Jlexiust Nel7 Jlex YAApHYyro Y paspy JI JlekuimoHHas ayuropus 0 |mmaoGecnieuenme, 3arewm-|
2 HUS METAUINYECKUX MaTepHajoB: BSI3KOE, XPYyIKoe, KBa- erie
BUXPYITIKOE, BSI3KO-XPYIIKOE, CMEMIAHHOE, YCTATIOCTHOE.
Monyis [JTaGopaTopHoe — 3aHs- BiusHHEe XOJTOIHOW IUIACTHYECKOl JeopMalMi Ha TBEp-| Crelain3upoBaHHas locka menosas, Cren,
16 J1a63 I [-103| 15 [ 6 o5
2 THeNe9. 1 mocTh Meramia 1 maGoparopust 1a6. 0Gopyx.
17 TTocenaeMoCThb Tcur [[Tocermaemocth 10 0
17 [Moayis |JTabopaTopaoe  3ans-| JIa63 |BimsiHie XOJIOIHON IIaCTHYECKOW JiehopMalliid Ha TBEP- II 5 Criermain3upoBaHHas I'-103| 15 |locka menosas, Cren,
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2 e Ne9.2 mocTh MeTaita 2 maGopartopust 1a6. oGopyx.
17 Monyas [[IpakTuueckoe 3aHATHE] Tp3 [{ukinueckoe Harpyxenue. OrnpezeneHue napameTpoB + n 5 2 } Aynuropus JUIA. TPAKTH- 25 | ocxa Genas vaprepras
2 N9 LIMKJIa HATPY)KEHHSL. YECKUX 3aHITHI
17 ToroBblii  TECT IO ™ + 100 2 KoMIbroTepHbIii  Ki1acc| 30
Kypcy uepe3 OT o011Iero gocrymna
UTOI'O| 100 86 2 22
108
HUTOoro 0
yepe3 LT
L] ]
TEXHOJIOI'MYECKAS KAPTA 11O YYEBHOMY KYPCY "MarepuasoBenenne u TKM-2
HUnentuduxarop kypca B moaye ""Meroauyeckas pagora" id=55893
HaumenoBanune | Cemectp | Kon-Bo Kon-Bo O0beM y4eOHOTO Kypca W BHJBI yUEOHBIX MEpPONPHUSTHH o s | d
|
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T
0
[peBpamienus B yriaepogHCTONH cTaid Hpu Harpese. 130-
Monyip 3 [JTexuust Ne9 Jlex [repmuueckuil pacnaj NEepeoXJIaXIeHHOro aycreHuTa. Pac- JlekLimoHHas ayuTOpus 100 [MemuaoGecneuenne
[1a]] ayCTCHUTA [P HEIIPEPHIBHOM OXJIAXKIACHUU
CaMocTOsITEIbHOE
CaMoCTOSITENIbHOE M3y4YeHHE Y4eOHOro MaTepuaia U CelH-|
n3ydenue martepuana Ne| Cam . 0
9 JIBHOI JTUTEpaTypBI
/TaGopaTopHoe 3aHATHE DpakTorpaduueckuil aHAIN3 pa3pyLICHUs] METAUINIECKHX| Criennani3npoBaHHas
Momayns 2 patop J1a63 | P Tpacy paspy P '-103| 15 [Crew. 1a6. oGopyx.
Ne 9.1 MaTepuaoB maGoparopust
Krnaccuduxarms BuioB TepMudeckoit 06padorku. Omxur 1-
Monyns 3 [/Texuus Ne 10 Jlex o 1 2 rd(; po;a n P P Jlex1IMOHHAs Ay JUTOPHS 100 [Memao6ecneuenne
(CaMocCTOSITENBEHOE
Monyns 3 [u3ydenne Matepuana Ne| Cam [M3ydeHne mMatepuaina 1o METOJUIECKAM yKa3aHHIM 0
9.1
UlaGopaTopHOe 3aHSATHE BiustHEe XOJOMHON INTacTHYEeCKOH nedopManuu Ha TBep- ICrieriua3npoBaHHas [MTocka Menosas, Crel.
Moy 3 JIa63 [-103] 15 6. 06
Ne 9.2 10CTh METaJLIOB naboparopus 1ab. obopya.
(CaMocCTOSITENBEHOE
IMonynb 3 [uzydenne marepuana Ne| Cam [M3ydeHue matepuana mo METOQUICCKAM YKa3aHHAM 0
9.2
UTaGopaTopHoe 3aHsTHE (Crenuan3upoBaHHas ITocka Menosas, Cren
Moy 3 JIa63 (OTKkur 1 HOpMaM3aIys yriaepoJuCcTo! cTanu -103| 15 ’ '
Y Ne 10.1 P T3 YTIepon raGoparopust 126. 0Gopyx.
(CaMocCTOsATENBHOE
ICaMocTOsATeNIEHOE M3ydeHHe yeOHOro MaTepraia 1o MeTo-
Momyms 3 [usydenne matepuana Ne| Cam 0
IrdecKuM yKa3zaHUsIM
10.1
Momyms 3 Plexrus Nell Jlex [axanka 6e3 TOMMMOP(HOTO MPEBPAIEHAST UlekMOHHAs ayAUTOPHS 100 MemmaoGecnesenne
UTaGopaTopHoe 3aHsTHE] (Criennan3upoBaHHast Iocka menoBas, Crer
Moy 3 JIa63 (OTKHT ¥ HOpMaNH3alys YrIepoJUCTON CTaIn -103| 15 ’ !
y (Ne 10.1 P 1A YTIICpOn TaGoparopust [1a6. 0Gopyt.
(CaMocTOsATENBHOE
Monyis 3 [u3ydenue Marepua-| Cam [[I3ydeHne MaTepHaia 10 METOANIECKUM YKa3aHUIM 0
ma Ne 10.2
UTaGopaTopHOe 3aHsATHE| ICrierina3npoBaHHas ITocka menosas, Crien
Momyms 3 JIa63 PBakaika yriaepoaucToil i IeTHPOBaHHON CTAIH -103] 15 ’ ’
Y Ne 12.1 yrepon P naGoparopust 1aG. 06opy.
Momyms 3 Plexus Ne 12 Jlex [Baxanka ¢ TOTMMOP(HBIMH MPEBPANICHHIMH. UlekMOHHAs ayAUTOPHS 100 MemmaoGecnesenne
[CavocTosTersroe l13yuenne yueOHOro Marepmana 10 METOJWYECKHM yKa3a
Monynb 3 [u3ydenne matepuana Ne| Cam e e P yK 0
HISIM
11
UTaGopaTopHoe 3aHsATHE| BiusiHEe KONMMYECTBa yIiiepoaa Ha TBEPAOCTh 3aKAJICHHOW (Criennatn3npoBaHHast ITocka menosas, Cren,
Moy 3 JI1a63 N -103] O 6. o6
Ne 12.2 yriaepoaucToi cranu maboparopus 1ab. obopy.
UTaGopaTopHoe 3aHsATHE| BiusiHEE CKOPOCTH OXJIaXICHHS Ha TBEPAOCTH YTJICPOMH- ICrierinan3upoBaHHas ITocka menosas, Cren,
Moy 3 JI1a63 N -103] 15 6. o6
Ne 12.3 cTOIt cTanu maboparopus 1ab. obopy.
(CaMoCTOSATENBHOE
ICaMocTOsITENIbHOE M3Y4eHHE Yy4eOHOro Mmarepuana M Cre-
Moy 3 [uzydenne marepuana Ne| Cam o 0
12 [(ATbHON JIUTEPaTyphI
IMonyms 3 [CamocTosiTebHOE Cam [M3ydeHue yyeOHOro MBTEpHaga MO METOJMYECKUM yKasa- 0
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n3ydeHue matepuana Ne
12.1

HUSAM

Momyunb 3 Plexus Nel3. Jlex [Crapenue u otmyck. TMO u XTO. UVlekiioHHast ayAMTOPUS 100 Memaotecneucnue
UlaGopaTopHOe 3aHsATHE . (Creruanu3upoBaHHas
Moy 3 patop JIa63 OTmycKk yriaepoaucToi cTainu 6 1 P [-103| 15 [Cren. na6. oGopya.
Ne 12.4 Tabopatopust
(CaMocTOsTENBHOE .
3yyeHue yueOHOro MaTepuasa M CIELMalIbHOM JuTepary-
Monyns 3 [uzydenue matepuana Ne| Cam o 0
13 P
Ha60paT0pH0e 3aHATHE CHBHI/IaﬂI/ISI/IpOBaHHaﬂ Tocka menoBasi, Crerr.
Monys 3 JIa63 |OTmyck yriaepoanucToi ctaiu 6 -103| 15 ’ !
. Ne 12.5 yer yraepon maGoparopust 1a6. oGopy.
Komncr HMOHHBIE CTanu U cruiaBbl. UyryHel. KoHCTpyk-
Monyns 4 |JTexuus Nel4 Jlex PYKIL Yy Py JlexiirionHas ayquropust 0 |MemmaoGecneuenne
[[IIOHHbIE [BETHBIE CIIABHI.
CamoctosteibHoe VI3ydeHne yq4eOHOr0 MaTepHalloB 0 METOJHIECKUM yKa3a
Monyins 4 [u3ydenue matepuana No| Cam A ¥ P K 0
HHSIM
13.1
/TaGopaTopHoe 3aHATHE Crienan3upoBaHHas
Monynb 4 patop JIa63 [BiusiHue jerupoBaHus Ha NPOKAIMBAEMOCTh CTaJIH 6 ! P I'-103| 15 [Creu. 1a6. oGopyx.
Nel3.1 naboparopus
JTaGopaTopHoe 3aHATHE Crielanu3upoBaHHas
Monynb 4 patop JIa63 [BiusiHue jerupoBaHus Ha NPOKAIMBAEMOCTh CTaJIH 6 ! P I'-103| 15 [Cneu. 1a6. oGopyx.
Ne 13.2 naboparopus
Cavocrostepioe V3ydenne yueOHOro MaTepuaga M CIeNUaIbHOH JIUTepar;
Monyins 4 [u3ydyenue marepuana No| Cam Y b P pary 0
pBI
14
MHcTpyMeHTanbHble cTanyd u cruiaBbl. CTand M CIUIaBBI C
Monyns 4 [[Texuus Nel5 Jlex [ocoOkMm  ¢umsmueckumu  cBoiicTBamu. Hemerammaeckue Jlex1IMOHHAs Ay JUTOPHS 100 [MennaoGecnesenne
MaTepuansl. HanomaTepuansl: kiaccudukanms 1 cBOMCTBa.
Camoctosrensroe lI3ydeHne y4eOHOrO MaTepHana II0 METOJWYECKHM yKa3a
Monyns 4 [u3ydenue marepuana No| Cam e ¥ P K 0
HISIM
14.1
/TaGopaTopHOe 3aHATHE Crieranu3upoBaHHas
Monynb 4 patop JIa63 [3akanka u crapeHue aIFOMUHHEBOTO CIUIaBa 6 ! P I'-103| 15 [Cnen. na6. oGopyx.
Ne 14.1 maboparopust
[CamocTosTeEROS M3yyeHne ydueOHOro mMarepuana 0 CIELHAJILHOW JINTEpa:
Moy 4 [m3ydenne matepuana Ne| Cam v e P P 0
Type
15
JTaGopaTopHoe 3aHATHE Crieran3upoBaHHas
Mopmyms 4 patop JIa63 [3akaika M cTapeHHe alFOMHHHEBOTO CIUIaBa 6 ! P I'-103| 15 |Hdocxa menosas
Nel4.2 mabopaTopust
CamoctosrensHoe VI3ydenne ydeOHOro MaTepHaia IO CIIENUaTbHOH JHTepa
Moy 4 [m3ydenne matepuana Ne| Cam v e P P 0
Type
15.1
JTaGopaTopHoe 3aHATHE . Crienuani3upoBaHHas
Mopuyms 4 patop JIa63 [MapkupoBKa cTanel U CILIaBOB 6 ! P I'-103[ 15 |Hlocka menosas
Ne 15.1 maboparopus
TTocemaeMocTs IIcwr |[Tocewenue nexuit 10 0
/TabopaTopHoe 3aHATHE N Creranu3upoBaHHas
Monynb 4 patop JIa63 [MapkupoBKa cTaneil u CIjIaBoB 6 ! Hp -103| O [Cneu. 1a6. oGopyx.
Nel5.2 maboparopus
MToroBelii  TeCcT 1O . " KoMnbloTepHBIH  KiTace
TU [utorossiit TecT mo Kypcy "MartepuanoBenenue-2 100 P 30

Kypcy uepe3 OT

oO1iero gocryna
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44 12 28
UTOI'Of 100
72
HUTOI'O 0
yepe3 LT
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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 yuedHnix mepo- (KosimuecTBo
9 N YcaoBus nomycka Kpurepuu u HopMbI OLIEeHKH
NPUATHIA npusTHil 0asI0B
MaxkcuManibHOE KOJIMYECTBO OaiioB BBICTABISIETCS CTY-
IEHTY, ecin 1ab.p. oTpadoraHa, opopMIIEH OTUYET, TECT IO
TeMe 51a0.pad. HamwicaH HE MEHee 4eM Ha 40amma u JLp.
Hamuuwe oTpabOTKH | CAaHA IPENOJaBaTEeIIo.
JlabopaTopHoe 3aHsTHE JlaGoparopHoe 3aHsATHE 5 oTdeTa TO JIADOPaTOPHOML Otpabotka, ohopmiieHre OTUETA 110 J1a0. pab. U HalKUCaH-
pabore. HBI TecT — 60% oT MakcuMyMma OasioB.
Otpabotka, odopmiieHue oTueTa 1o Jyad. pad -30% ot
MaKcUMyMa 0ajlloB.
MakcuManbHOE KOJIMYECTBO OaljioB BBICTABISETCS, €CIH|
CIaH TEOPETHYECKUI MaTephal Mo TeMe MPaKTHYeCKOro 3a-
[MpakTudeckoe 3aHsATHE [TpakTHdeckoe 3aHsATHE 5 OTuerT 1o MmpakTUKe.

HATUS ¢ IepBOro pasza. llociie Kax10¥ ciielytolie NonbITKN
BEIIUTacTCs 25%.

HroroBelii TECT MO KypCy

JlonyckaroTcsd  CTYJIEHTHI,
BEITIOJTHHUBIINE — yUeOHBIH]

MakcuManpHOE KomuecTBO 0ayuioB 3a TecT - 100. Kaxnoe
3aJ[aHAE B TECTE OILIEHUBAETCS OJMHAKOBBLIM KOJHUYECTBOM|

ToroBsiii TecT 1o kypey uepes LT 100 O0aioB. PacuetHas ¢opmyna pe3yibTUpYROIIEro 0Oasia:
yepe3 LT [UIaH 10 J1aDOpaTOPHBIM] o
AGoTaM 100k/n. I'me n - oOIIEe KOJUYIECTBO 3aaHM, K - KOJTUYECTBO
P ’ MPaBUIIBHO BBIMOJIHEHHBIX 3aaHuid. B manHom tecte n = 30.
JlonyckaroTcsd  CTYJIEHTHI, N
20 GayIOB 3aCiy’KMBaeT MOJHOCTBIO OCBEIICHHBIH OTBET HA
He HaOpaBmme 40 GaoB .
INepecnava 3avera Npeno1aBaTeiro IMepecnaua 20 Tpu Bompoca. HemoyHbli OTBET OIEHUBAEM YMEHBIICHHBIM

[0 HaKONHUTEIbHOMY peil-
TUHTY

KOJIMYCCTBOM 6am1013, B COOTBETCTBHU C COACPIKAHUCM.

Cxema pacueTa UTOrOBO OLIEHKH:

Texymmii pedTHHT (BCce 3aHATHS M IPOMEKYTOUHBIE TECTHI) + Pe3ypTaT HTOrOBOTO TECTa M BCE JIEIUTCS

"a 2 + Bb

(ecm Bb npegycmoTpens)




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

HaumenoBanue yueOHbIX Mepo- [ Tumnbl yueoubix mepo- | KoauuectBo
. N Ycaosus nomycka Kpurepuu u HopMbI OLIEeHKH
npusTHI npusTHI 0aJJI0B
MakcuMaJlbHOE KOJMYECTBO OallJIOB BBICTABIISICTCS CTYJEHTY,
ecu 1a0.p. oTpaboTana, opopMIIEH OTUET, TECT IO TeMe J1al.pad.
HaICaH He MeHee YeM Ha 40ayuta 1 J1.p. CIaHa MPETnoIaBaTelIio.
a6 TTa6 5 Hanmune oTpaboTKy nlOTpadoTtka, odopmieHre otueTa Mo Jjad. pabd. ¥ HANMCAHHBIN
abopaTopHOe 3aHITHE abopaTopHOE 3aHATHE oTUCTa 110 L. rect —50- 60% OT MAKCHMYMA GAILITOB.
OTtpaboTka, opopmieHue ordera no jgad. pad -25-30% ot Makcu-
MyMa OaioB.
MakcUMaJIbHOE KOJMYECTBO OA/UIOB BBICTABISAETCS, €CIM  CJHaH|
TCOPETUYCCKUI MaTepHall M0 TeMe MPAKTHYECKOrO 3aHATHS C
[IpakTrueckoe 3aHITHE [IpakTHyeckoe 3aHsATHE 5 OT4eT 1o NpaKTHKE N .
mepBoro pasa. [locne kaxmoit cremyromeil MOMbITKA BRIYATASTCS]
25%.
MaxkcumanbHoe koiuuecTBo OamioB -10 oGecneunBaetcs 100%
TTocemaemocTb 10 Homnyckatotcs Bce. mocemaemMocthio. [lpu 50% mocemenus BeicTaBisieTcss 5 0ayIoB
U T. 1.
MakcuMainbpHOe KoJmuecTBO 0auioB 3a TecT - 100. Kaxnoe 3ama-
JlormyckatoTcst CTyIEeHTHI,
. . JJHUE B TeCcTe€ OIICHMBAETCS OJMHAKOBBIM KOJIHMYECTBOM OallioB.
MToroBeiii TecT mo Kypcy uepes| UTOroBwId TecT 1o Kypey BEITIOJTHUBINNE yUeOHBIH]
100 Pacuernass ¢popmyna pesynpTupyromero 6amra: 100k/n. I'me n A
LT yepe3 LT [U1aH 10 J1a0OPaTOPHBIM .
AGoTaM 00IIee KOIMYECTBO 3aJaHuid, k - KOJIHMYECTBO MPAaBHIHHO BBIMIOJIH
P ) HEHHBIX 3aanuii. B mannom tecte n = 30.
/lonmyckaroTcst CTyAEHTBI, N
e naGpasmme 40 Gan 20 0aJUIOB 3aCiTy’)KMBAET MOJHOCTHIO OCBEIICHHBIN OTBET IO TPEM|
[Tepecmaua 3aueTa MpernoaaBaTeio| [Tepecmaua 20 p BompocaM. HemomHbIi OTBET OlIEHWBAEM YMEHBIIEHHBIM KOJINYe-

JIOB 1O HAKOIIUTCIBbHOMY)]

CTBOM 6aJ'IJ'IOB, B COOTBCTCTBHHU C COACPKAHUCM.

[pEHTUHTY

Cxema pacyera HTOTOBOW OLIEHKH:

Texymuuit peHTHHT (BCce 3aHATHS U TPOMEKYTOUHBIE TECThI) + Pe3ybTaT HTOTOBOTO TECTa U BCE Jie-

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

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Ha3zBanue 0aHKAa TeCTOBLIX 3a-

JMAHUH

KoaunuecTBo 3a1a-
HUH B 0aHKe TeCTo-
BBIX 3a/IaHHM

Pa3zpaboTuuxn

MaTCpI/IaJ'IOBCI[CHI/IC " TCXHOJIOT'HA
KOHCTPYKIHMOHHBIX MaTCPHUAJIOB.

774

JL.W. Tlonoga, I1.B. Jlomkapes, FO.H. CnoneBckuii.

6.2. PersiameHT npoBeieHUs] TECTUPOBAHUS

6.2.1.MarepuanoBenenue u TKM-1

Ha3Banue 6anka Kon-Bo 3ama- | Homepa n Haume- | Kon-Bo | Bpewms Ha
TCCTOBBIX 3aﬂaHHﬁ HHﬁ, [IpcaAbsAB- | HOBAHUS pa3aciioB SaIIaHI/Iﬁ TCCTHUPOBA-
JEICMBIX CTY- TECTa B pas- HHUC, MUH.
JICHTY nene
MarepuanoBesieHuE 1 30 1. Ctpoenue uacaib- 3 60
TEXHOJIOTHUS KOH- HOT'O KpUCTaJIa
CTPYKLIMOHHBIX MaTe- 2. Kpucrannuzanus 3
pHaoB. METAJUIOB U CILUIaBOB
3. Tepmopunammue- 4
CKHe OCHOBHI (ha3o-
BBIX IPEBPALCHUN.
4.Jluarpamma xeie- 3
30-yTJIEpOJI. CTPYK-
Typa CTallel U 4yry-
HOB.
5. Teopetnueckuii 3
aCIIeKT IUIACTUYECKON
nedopMaiuu
6. Pexpucrannmuzanms 2
7. MexaHu4deckue 2
CBOMCTBA
8. Pa3pyenue 10
1.2.2. MarepuajoBenenue u TKM-2
Ha3Banue 6anka Koin-Bo 3ama- | Homepa n Haume- | Kon-Bo | Bpewms Ha
TECTOBBIX 33JIaHUN | HHUU, IPEABSAB- | HOBAHUS PA3AEIIOB |3a1aHUN | TECTUPOBA-
JIIEMBIX CTY- TecTa B pas- HUE, MUH.
JEHTY Jene
MarepuanoBeaeHue u 30 1.Teopetnueckue oc- 10 60
TEXHOJIOTHUS KOH- HOBBI TEPMHYECKON 3

CTPYKIMOHHBIX MAaTC-

00paboTKH CIIIaBOB




pHaoB. 2. OCHOBHBIE BUJIBI 2

TEepMUYECKOil 0Opa-
00TKH

3.Ilpaktuka TepmMu-
YecKon 00paboTKH

4. XMUKO-TEpMU- 2
gyeckas 00padoTka
6.3. MapkupoBka 8
KOHCTPYKIIMOHHBIX

MaTepHuayioB (CTaju,
YyTr'yHbl, IBETHbBIE
cuiassl). MHCTpY-
MEHTaJIbHbIE CTAJIN U
criaBsl. Hemeramnu-
YECKHUE U KOMIIO3H-
[IMOHHBIC MATEpUAJIbI

7. Bonipocsl K 3a4eTy

Ne i/m Bonpocsl

1 Tunsl KpUCTAIIMYECKUX PEMIETOK U UX OCHOBHBIE XapaKTePUCTUKU. OCHOBHBIE CBOM-
CTBa KPUCTAJUIOB: AaHU30TPOIHS U TIOIUMOPPHU3M.

2 Tunsl cBs3ei: MOHHAsI, KOBaJleHTHasA, Ban-nep-Baanbca, metammmueckas. Ux ocoben-
HOCTH U BJIMSIHME HA CBOMCTBA KPUCTAJLJIOB.

3 JleeKThl KPUCTALIMYECKOTO CTPOCHUS, FTEOMETPUYECKAast KIIaCCU(DUKAIIHSL.

4 Toueunsie nedexTsl. MexaHu3Mbl UX 00pa3oBaHMs. 3aBUCUMOCTb PAaBHOBECHON KOH-
L[EHTPALlMM BaKaHCUH OT TEMIEPaTypHl.

o) Huddys3us. Mexanuzmel nuddysun. Ilepsolit u BTopoii 3akoHbl Duka.

6 Jucnokanuu. BnusiHue MIIOTHOCTH JUCIIOKALMI Ha POYHOCTHBIE CBOWCTBA KPUCTAJLIA.
Kpusasg Ounra. Pacuer TeopeTrueckoil IpOYHOCTH.

7 DKclepUMeHTaIbHbIE 3aKOHOMEPHOCTH IUIacTHYecKol aedopmaruu. MexaHuueckue
CBOMCTBA U UX XapaKTEPUCTHUKHU.

8 Hedbopmanmonnoe ynpounenue. [Ipupoaa naknena. Tekctypa aedopmaiiui.

9 Jlepopmarius MoJMKpUCTAINYECKUX Tell. 3epHOTPaHUYHOE yIIpOYyHEeHHe. 3aKoH XoJuia-
Ilerya.

10 Pa3pymienue xpynkoe u Bsizkoe. TemnepaTypHbIi TOPOT XJIaJHOJTOMKOCTH.

11 Bnusiaue Temnepatypsl Ha cBoiicTBa aedopMupoBaHHOrO Metaa. Pekpucraminzanus
U €€ THUIIBI.

12 MexaHU3MBbl IUIACTHYECKON AeopMaIim: CKOJIbXEeHHE, IBOHUKOBAaHHE.

13 MexaHu3Mbl MIIACTUYECKON edopMaliy: MEXaHU3M TEOPETHUECKON MPOYHOCTH, Me-
XaHU3M T PY3MOHHON MMOJI3YUECTH.

14 TepmoaunamMuveckne ocHOBBI (ha3oBbIX MpeBpauieHuid. (TepmoanHaMuueckue MOTeH-
1uaibl, azoBoe paBHOBECHE, BTOPOI 3aKOH TEPMOIMHAMUKH.)

15 ITonsaTtus cucrema, cruiaB, pasza, KOMIOHEHT, MEXaHHUYECKasi CMECh.

16 da3pl B cIu1aBax. XMMUYECKHE COEIMHEHUS

17 Kpucrannmzanus u ee stansl. Kpurrndeckuil 3apoaslil ¥ 3aBUCUMOCTB €r0 pa3MePOB OT
CTENEHU NIEPEOXJIAKICHNUS.

18 3aKOHOMEpHOCTH KpucTaun3auuu. Kpuseie Tammana.
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Ne n/n

Bonpocsi

@a3bl B crutaBax. TBepzble paCTBOPHl U UX THUIIBL. Y CIIOBHS HEOIPAHUYEHHOW PAaCcTBO-

19 pumMocTd. XMMHYECKHE COeIMHEHUSI.

20 Mertoab! mocTpoeHus ruarpamm cocrostuus. [pasuno ¢a3 I'nbdoca.

21 OcHoBHble THIBI quarpamm coctosHus. [IpaBuna konoasl. Kpucrammmzanus u cTpyk-
TypooOpa30BaHUE CIIABOB.

29 Brnusinue npruMeceit Ha Mpo1eCcChl KPUCTAILTU3ALNUN U PEKOMEHIAINH 110 KX UCTOJIb30-
BaHUIO.

23 Jlnarpamma coctosiHus xene3o-yriueposl. daspl, TMHUN, KPUTHUECKHE TOUKH.

24 [[HarpuaMMa COCTOSTHUS kKele30-yriepoa. Kpucramnuzanus u cTpyKTypooOpa3oBaHue
cTasei.

25 3aBUCHUMOCTB CBOMCTB CTajeil OT cofepx aHus yriepoja.

26 J.c. )xene30-yriepos MetactabuibHas. Kpucrammszanus u cTpykTypooOpasoBanue Oe-
JBIX 4yryHoB. O6J1acTh IPUMEHEHUSI.

97 J1.c. )xene3o-yriepoa MetactabuibHasi. Kpucrammsanus u CTpykTypooOpa3oBanue 0Oe-
JbIX YyryHOB. O0JaCcTh NPUMEHEHHUS.

28 J.c. xxene3o-yrnepos crabuibHas. Kpucrammmsanus u cTpyKTypooOpa3oBaHUE CEphIX
yyryHoB. O0jacTb IPUMEHEHUS.

29 Knaccudukanus cepeix uyryHoB. CriocoObl nmonydeHus. BiausiHue CTpyKTyphl Ha CBOM-
CTBa CEPHIX YYTYHOB.

30 IIpeBparenus B cranu npu HarpeBe. Hacne1cTBEHHOCTh ayCTEHUTHOTO 3€pHa.

31 Juarpamma U30TEPMUYECKOTO NPEBPAILICHHUS AYCTCHUTA. Bnusinue ckopocTu oxmiaxe-
HUS HA CTPYKTYPY U CBOWCTBA CTaJICH.

32 MaprencutHoe npeBpaieHrne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBpAIllCHUsI.

33 TepmooOpaboTka. Kitaccudukanmsi 1 OCHOBHBIE TEXHOJIOTHYECKHE ITAPAMETPBI.

34 3axanka. HasHauenue, BUIbI 3aKaJIK1, CTPYKTYpa CTajel 1ocie 3aKajiku.

35 IIpeBpanieHus npu OTIyCKe.

36 Pazniune cBOWCTB MPOIYKTOB 3aKAKH M OTITYCKA(TUTACTHHYATBIX M 3€PHHUCTBIX CTPYK-
TYyp).

37 Bunsl otnycka, MX Ha3HaueHHE, CTPYKTypa CTajlel mocjie OTIycKa, pa3inyus B CBOM-
CTBax.

38 Omxur 1 u 2 poxa. TexHonornyeckre napaMeTpsl ¥ Ha3HaYEHWE OCHOBHBIX BUIOB OT-
KHTA.

39 BnusiHue nerupyromux 3J€MEHTOB Ha MOJUMOP(H3M Keje3a U TEXHOJIOTHYecKHe Ia-
paMeTpbl TEPMUYECKON 00pabOTKH.

40 Ocnoszble BuAbl XTO. CylnHOCTh, TEXHOJOTHYECKUE TAPAMETPhI, HA3HAUECHUE

41 Knaccugukanus 1 MapkUpoBKa KOHCTPYKIIMOHHBIX MaTEpHAJIOB.

42 I{BetHbIe crimaBbl. OCOOEHHOCTH CTPOEHHS, CBOMCTBA, 00JIACTh MPUMEHEHHUS.

43 Hemerannnueckue maTepuaisl (TutacTMacchl, pe3uHsbl, cTekina) OCOOEHHOCTH CTPOEHU,
CBOWCTBA, 00J1aCTh MPUMEHEHUSI.

44 Kommnozurnmonnsie marepuanbl. OCOOCHHOCTH CTPOCHHUS, CBOMCTBA, 00JIACTh IIPUMEHE-

HHA.
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MU 00yYAKOIIMXCS 10 JUCIUIIINHE

8. ®oHA OLEHOYHBIX CPEACTB JJIsl MPOBeAeHHUS NMPOMEKYTOYHOM aTTecTa-

8.1. ITacmopTt doHaa OLIEHOYHBIX CPEICTB

Koxa xonTpoJsiu-

Ne | KonTpoJsmpyemble pa3iesibl | pyeMoil Komiie- HaunmeHoBaHue
n/m (TeMbI) TUCHUNJIMHBI TeHUHH (UM ee | OLIEHOYHOI0 CpeAcTBa
YaCcTH)

1 | Kpucrammueckoe cTpoeHne JlaGopatopHsbIe u
TBepAbIX Ten. Pa3oBbIe Mpe- paKTHYeCKue padoTHl,
BpAIllCHUS B METATTNIECKIX 1IK-1, 2, 22 odopmIiIeHHE Pe3yihb-
CIIaBax OK-5 TaTOB, (POPMYIHPOBKA

BBIBOJIOB, TECTUPOBA-
HUE

2 | Mexann4eckre CBOMCTBA JlaGopatopHbie 1
MaTepuaiaoB. MexaHn3Mbl paKTUIECKUE PabOTHI,
paspyIeHus. IIK-1, 2, 22 oopMIIEHHE PE3YITh-

OK-5 TaToB, (POpMyIHpPOBKa
BBIBOJIOB, TECTUPOBA-
HUE
3 | Tepmuueckast 06paboTKa Me- JlabopaTopHbie U
TaJUIOB U CILJIaBOB. IpaKkTU4YeCKue paboThl,
IK-1, 2, 22 odopMmIieHUE PE3YJIib-
TaTOB, (OPMYITHPOBKA
OK-5 BBIBOJIOB, TECTUPOBA-
HUE, THIAUBUIYaJIbHOE
3aJlaHue.

4 | Metaimuyeckue U HemeTal- JlabopaTopHbie U
JMYECKHE MaTePHUAIIBL. paKTHYecKue padoThl,

IIK-1, 2, 22 o(OpMIIEHHE PE3YJIb-
OK-5 TaTOB, (OPMYITHPOBKA

BBIBOJOB, TCCTHUPOBA-
HHUC

8.2. TunoBbie KOHTPOJIbHbIE 32IAaHUS WJIN UHbIE MATEPUAJIbI, HE00X0AUMbIE
JJISl OLEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA JAeATeJbHOCTH, XapaK-

TePU3YIOLIMX 3TANbI (P)OPMHUPOBAHNUS KOMIIETEHIMI B IIpoLecce 0CBOeHHS 00-

pa3oBaTeIbHOM NPOrpamMMblI

8.2.1. KommuiekT 3aganuii k jaboparopHoii padore Nel

Tema: «MapKkupoBKa KOHCTPYKITMOHHBIX MAaTEPUATIOB)

A) ObopMHUTH KOHCIIEKT IO TEME JIa0OpaTOPHON PabOTHI.
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b) Bemonuute 5 3amanuii utoroBoro tecra. Kmaccudumuposars, pacmmdpo-

BaTb MAapKH CILJIaBOB.

Bapuant 1 (1 ene 14 BapuaHTOB TECTOB)

Ct5Imc.
V10A
18X2H4MA
K460-3
bpKMu3-1

»ow

8.2.2. KommiekT 3aaHuii K JJabopaTopHoii padoTe Ne2
Tema: « TUTIBI KPUCTATUICCKUX PEIIETOK U UX OCHOBHBIC XapPaKTEPUCTHUKI»
A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

[110cKOCTh B KyOMYECKOM KPHCTAIIIE OTCEKAET Ha KOOPIMHATHBIX OCSIX OTPE3KHU, PaBHbIC a; 2B;
¢. Onpenenuth Kpuctayuiorpaduueckue nuaekcol miockoctu (hkl)?
[TocTpoiiTe MPOCTPAHCTBEHHOE N300paKeHUE MJIOCKOCTEH (Ha mpuMepe Kyba), HMEIOIIUX KPH-

cramnorpapuueckue unaexcel (110); (111); (112); (321); (110); (111); (11 1).
Omnpenenute CUMBOJI HaMpaBlieHus, Ipoxosiero yepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpocTpaHCTBEHHOE M300paKeHUE ClIeNyIomuX Hamnpasienuit B kyoe [100]; [010];

[001]; [100]; [010]; [0017; [110]; [101]; [011]; [111]; [111]; [112]; [121]; [1 11]; [1

1111 1711 1 17; [211]; [311].
[Toacuuraiite yncao aToMOB B siueiiku U kKoopauHanuonHoe uucio it OLK u 'K u I'TTY
PELIETOK.

B) BemonHuTs 5 3a7aHNA UTOTOBOTO TECTA.
Bapuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1. K c10%KHBIM KPUCTAIUTAYECKHM PEIIETKAM OTHOCT ...
1. KpucTayuIMyeckue KyOuyecKre peleTku

2. petieTKy ¢ OOJBITUM KOJTUYECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JOJ0 AIEMEHTAPHON SYEUKHU MPUXOIUTCS 00Jiee OJJHOTO aToMa
4. pemeTKd, y KOTOPBIX Ha JOJI0 3JIEMEHTAPHOU SUEHKHU MPUXOJAUTCS OJJUH aTOM

2. Beibepure cooTBeTCTBYIOIIME XapakTepuctuku s 'K pemerku:
l.a=b=c; a=pf=7y=90; K=12;k=0,74

2.a=b=c; a#p=7y=90; K=8;k=0,68
3.a=b#c;, a=p#y; '=12;x=0,74
4. a=b#c; a=f#y; K=12;k=0,56

o 3. Vkaxute 0003HAYEHUS IIJIOCKOCTH B MHJIEKCAX
/,/ | P_f,f”f /’/ Muinepa .
e e
1. (1 10)
2. (101)
- |
e //’/ 25




3.(011)
4. (110)

4. Vkaxure Nunexcel Musepa aJisi HanpaBiIeHUs

N /I, 1. [112]
e 2. [221]
- 3. [212]
4, [121]

5. CBOHCTBO, 3aKJIIOYarOIIeecss B HEOJHOPOJHOCTH CBOMCTB MaTepuaia B Pa3jMYHbIX KpHU-
cTaJiorpauuecKux HapaBICHHIX, HA3bIBACTCA ...
1. u3oTponus

2. aHU30TPONUS
3. Tekcrypa
4. nonumopduzm
8.2.3. KommiekT 3agannii K JjadoparopHoii padore Ne3

Tema: «OnpeneneHue MmIOTHOCTH AUCIOKAIMK METOIOM 3JIEKTPOHHOW MUKPO-
CKOTIUI»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

[ToncunTaTh MIOTHOCTH AMCIOKANWN Pa3MTUYHBIMA METOAAMH IO SJIEKTPOHHOMHKPOCKOIIH-
4ecKUM (oTorpadusiM.

B) BemosnHuTh 5 3aaHui UTOTOBOTO TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1.OnexkTpoHHas MylIKa B MUKPOCKOIIE IPeHA3HAYEeHA IS ...
1.60M0apIupOBKH MOBEPXHOCTH KaToa
2. GopMHpOBaHHUS YCKOPEHHOT'O IOTOKA 3JIEKTPOHOB
3. GOKYCHPOBKH TOTOKA DIIEKTPOHOB
4. 6oMOapIUPOBKH TOBEPXHOCTH aHOA
2. MOMEHT OKOHYaHUSI TIOIMPOBKH (DOJTEIH OTIPENIEIISIOT TIO ...
1.nmosiBneHuto oTBepcTUs B hoJbre
2 .M3MEHEHHIO TOKA B TIOJIMPOBKHU
3. nosiBNIeHUIO OJiecka Goiabru
4. BpeMeHH MOJTUPOBKU
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3. Haubonee TOYHO MIOTHOCTH AUCIOKAIMA PACCUUTHIBAIOT ...
1.mmo ssMKaM TpaBieHUS
2.T10 YUCITY TPaHUI]
3.METOZIOM CEeKYIINX
4. METOJIOM MOBTOPHOTO 00X0/a
4. Pa3pemarolyro criocOOHOCTh MUKPOCKOTIA YIYUIIAKOT ...
1.ucnonb3yst HOCUTENU CBETA C MAJION ITTMHOM BOJIHBI
2. VICTIOJIB3YSI HOCHTEIH CBETA ¢ OOJIBIION JTMHOMN BOJIHBI
3.1ucrob3ys 00Jee TOHKHE 00BEKThI
4.yMEHBIINB anepTypy
5. Paspemaromas cnocoOHOCTh Ipubopa - 3TO. ..
1.BenmunHa, 0OpaTHAsE HAMMEHBILIEMY PACCTOSHHIO MEX/Y JIBYMSI TOYKaMH, BOCIIPHHHMAaE-
MBIMH OT/ICTIBHO
2.HAaMMEHBIIIEE PACCTOSHUE MEXKTY OTIIEIbHBIMA 00BEKTaMU
3.BeIMYMHA yyacTKa oOpasia, BUJMMOro B mprudope
4 BeMYMHA, TPOTIOPIIUOHAIbHAS HAUMEHBIIIEMY PACCTOSHHIO MEXIYy OTACIbHBIMU OOBEK-
TaMH

8.2.4. KoMmieKT 3a1aHNii K MPaKTHYECKOMY 3aHSTHIO.

Tema: «Kpucramimyeckoe CTpOCHHUE TBEPIBIX Tel U Ie(DEKThl KpUCTAILIUYE-
CKOT'O CTPOCHHSI»

A) OdopMHUTH KOHCIIEKT MO TEME MPAKTUYECKOTO 3aHATHUS.
b) BeinmoaHuTs 5 3a1anuii UTOroBOro TecTa.

Bapuanr 1 (1 emie 10 BapuaHTOB TECTOB)

1. ledexTsl, TEpMOAMHAMUYECKHU BBITOJHbIE I KpUCTAJLIA!
1. nakyHsl
2. BakaHCUU
3. IUCIIOKAIluA
4. rpaHuIbI
2. Ykaxute (popMyITy, OIMCHIBAIONTYIO MIEPBEIi 3aKoH DuKa:

1. h=2+Dt
2

2. h=—°2_
JDT

3. I=-Dxaoc/ox

4. 1=-Dxoc/ ot

3. KpaeBoii nucnoxarueil Ha3plBaeTCst 001acTh ...

1. nckaxeHu# KpucTajuia BOKPYT Kpasi TPaHULbl 3€pHA

2. MCKaXXeHMs KpUCTasla BOKPYT Kpasl 9KCTPAIIOCKOCTH

3. pacTsKeHMs B KpUCTaille, 00yCIOBIEHHYIO HAINYMEM SKCTPAINIOCKOCTH

4. cxxatus B KpUCTajlie, 00YCIOBICHHYIO HATUYHEM SKCTPAIIOCKOCTH

4. O6beMHbIe 1e(heKThl KPUCTAJUTMUECKOTO CTPOCHHUS:

1. qucnokanuy, HEMOYKH MEXY3€EJIbHBIX aTOMOB

2. BaKaHCHUH, MEXXY3€JIbHbIE aTOMBI, IPUMECHBIE ATOMBI

3. OpBbI, TPELIUHBI, OJIOKH

4. rpaHHULIbI 3€peH, TpaHUIbl (a3, TPaHUIIBI OJIOKOB

5. Bonbmas pa3HHIIa MKy TEOPETUUECKON U peabHON MPOYHOCTHIO KPUCTAIIOB OOBSICHSI-
€TCsl HATMYMEM B KpUCTaJlIax. ..

1. rpanun 3epex
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2. nucIoKauun
3. BakaHCUU
4. IpUMECHBIX aTOMOB

8.2.5. KommiekT 3aganmii K JjadopaTtopHoii padote Ned
Tema: «Makpo 1 MUKPOCKOITMYECKUHN aHAIN3 CILUIABOB
A) OdbopmuTts oTUET TIO TEMe JabOPaTOPHOU pabOTHI.

b) BeimosauTh 3a1aHus K 1a00paTopHOit padoTe.

1. IIpuroroButh Makpouuind. BeigBuTh Ha Makpouunde nedeKThl, HAPYIIAOIIKUE CIUIOIMIHOCTD
MeTajula, JIMKBALUIO cephl U (hocdopa, CTPOCHUE JINTON CTaM, BOJIOKHUCTYIO CTPYKTYPY U T.JA. U
3apUCOBATH UX.

2.KpaTko onucaTh METOJUKY IPUTOTOBICHHS] MUKpoULTH(a.

3.HccnenoBaTh MUKPOCTPYKTYPY CTalIM WM YyTryHa J0 M TOCJe TpaBlieHUs. 3apucoBaTh HabI01a-

€MYI0 MUKPOCTPYKTYPY CTAJIU UJIN Yyr'yHa
b) BeinonHuTts 5 3a1anuii U'TOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1. MuKpoCTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUINYECKOTO CTPOCHHUS
2. 3epHa WA KPUCTAJUIUTHI, BUJUMBIE B ONTHUYECKUI MUKPOCKOI IpH yBenndeHuu 100-
500pas3.
3. Ctpykrypa nedexroB KP, Bunumas B 31€KTPOHHBII MUKPOCKOII.
4. Ctpoenue ciuiaBa, BUIUMOE ITpH yBeauueHuu B 10 pas.
2.YKaXuTe NMPaBUIbHYIO MOCIIE0BATEILHOCTD ONEpaIiii Py U3rOTOBICHUH MUKpOLLTH]A.
1. Beipeska
2. TpaBnenue
3. Ilnudosanue
4. IlonupoBanue
3.Metox baymana npeanasHaueH Jyis. . .
1. BBIABIICHHUSI MAKPOCTPYKTYPHI JINTON CTAIH
2. BBISIBJICHMSI pacpeIesIeHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBJIEHUS] HEOTHOPOTHOCTH paclpeieeHus (JIMKBAIMK) Cephl
4.BBIABIICHUS TPAHUIL] 3€PEH
4 TlonmupoBaHHe MUKPOILIH(A MPOBOJAT C LENbIO. ..
1. ycrpaHeHus n300pakeHNs TOBEPXHOCTU
2. BBIABJICHMSI TPAHMULL 3€pEH
3. BBISIBICHUS MAaKpo1e(PEeKTOB
4.BBISIBIIEHUS HEOJHOPOIHOCTH pacnpeaeneHus (Jiukpauuu) pocdopa
5. Pazpemaromias cnocoOHOCTE MUKPOCKOIIA- 3TO. ..
1.BennunHa, 0OpaTHAs HAMMEHbBILIEMY PACCTOSIHUIO MEX/Y JIBYMsI TOUKaMH, BOCIIpUHUMAae-
MBIMH OT/AEIHHO
2. HaMEHbIIIee PACCTOSTHUE MEX]Ty OTJICJIbHO HAOMI0JaeMbIMU OOBEKTaMU
3.BeITMYMHA yJacTka oOpasiia, BUIUMOTO B IpHOOpe
4.BenMuMHA, MPONOPLUOHAIbHAS HAUMEHbBILIEMY PAaCCTOSHHIO MEXY JIBYMsI TOUKaMH, BOC-
MPUHUMAEMBIMH OTAEIBHO.

8.2.6. KommiekT 3aganmii k JaboparopHoii padore Ne5

Tema: «MexaHM4eCKUE CBOMCTBAa KOHCTPYKIIMOHHBIX MarepuanoB. Omnpenene-
HUE MEXAHUYECKUX XAPAKTEPUCTUK MIPOUYHOCTH U TNTACTUYHOCTH. )
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A) OdbopmuTts oTUeT IO TeMe JabOPaTOPHOU pabOTHI.
b) BeimosnHuTh 3a1aHus K 1a00paTopHOit padoTe.
1.3apucoBaTh JaHHYIO BAPUAHTOM KPHUBYIO PACTSHKCHHUS B KOOPIMHATAX «yCHIHE F -

YIJIIMHCHUC A¢» WU BBIIIOJIHUTL CICAYIOIICC!

2. mpeoOpa3oBaTh B JUArpaMMy C OTHOCHTEIHHBIMU KOOPJIMHATAMHU «HATPSHKCHHUE o -
OTHOCHUTEIIbHAS IehopMaLUsl & »;

3. Mo mpeoOpa3oBaHHOW aUArpaMMe OMPEACIUTh CIEAYIONNEe MEXaHHYECKUe CBOM-
CTBA: E - MOAYIb YIPYTOCTH, O UIH Oy, - IpeJie] TeKY4ecTH, Oy - IpeJie] MPOYHOCTH, 5
- OTHOCHUTEIBHOE y/UIMHEHHUE, & -CTATUIECKYIO BA3KOCTh, D-MOAY/b MIaCTUIHOCTH.
BapuanTt 1(u enie 9 BapuaHTOB IUarpamMM pacTsKEHUS)

BapwuaHT 1 (cnnas AMr3)
12

10 A

Harpyska, kH
(o)}

- T T T T T T T T

0 2 4 6 8 10 12 14 16 18

YaonuHenue, Mm
B) BemosnHuTsh 5 3aaHU UTOTOBOTO TECTA.

BapuanT 1 (1 emie 10 BapuaHTOB TECTOB)

1.Ykaxxute BIUSHHAC an/IMeceﬁ Ha MEXaHHYECKHE CBOMCTBA Kpucrajuia rnpu ILIACTUYECKOM I[e(pop—
Malnuu:

1. cHmXarT HCXOAHYIO TPOYHOCTDh U MOBLIMIAKOT IIJIACTUIHOCTD

2. YBCIUYMUBAIOT UCXOAHYIO ITPOYHOCTh U CHUKAKOT IIJIACTUYHOCTDH

3. TPOYHOCTH ¥ MIACTUYHOCTh HE U3MEHSETCS
4. MOBBIMIAIOT IMPOYHOCTH U IJIACTUYHOCTD
2. IIpenenoM BEIHOCIMBOCTH HA3BIBAIOT. ..
1.HanpspkeHue, Mpu KOTOPOM MaTepua BbIAEPKUBAET 3aJaHHOE YHCIIO0 UKIIOB HArPYKEHUS
2. HampspKeHUe, TpU KOTOPOM MaTepHall BhIIEPKUBAECT HEOTPAHHUEHHOE YHCIIO IHKJIOB Harpyxe-
HUA
3. HampspKEHUE, MO TOCTHKEHHUE KOTOPOTO MPOUCXOUT pa3pyIieHHe
4. HAIPSPKCHUE, IIPH KOTOPOM MaTe€puall BEIACPKUBACT MUHUMAJIBHOC YHCJIO IUKJIOB HAIrpy>KCHUA
3.Ilpu ucnbITaHUM HA pacTsSHKEHHE 00pa3ell HArPYy3WId A0 HANpPSHKEHUS G, MOCJIE Yero Harpysky
CHsTM. Bem4rHa OTHOCUTENHHOTO Y/UTMHEHUST 00pa3ia (PucC.) COCTaBIISAET:
1.20% 2.8% 3. 4% 4.2%
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24 3 20 (%)

4. Tepnocts 1o bpuneno yCJIOBHo o0o3Havaercs:
1. HRC 2. HRB 3. HB 4. HV

5. Bribepure mpaBUIIbHYIO [TOCIEI0BATEILHOCTH 10 BO3PACTAHUIO BEINYHH:
1. oB; o1; OIN
2.071; OmI1; OB
3. onm; OT; OB
4. onm; oB; OT

8.2.7. KommuiekT 3a1anuii K J1abopaTopHoii padote Ne6
Tema: «/cnipITaHus MaTepuaioB Ha TBEPOCTH»

A) OdbopMuUTh OTYET MO TeME JT1ab0PATOPHOM pabOTHI.
b) BeimosnauTh 3a1anus k 1abopatopHoit paboTe.

1.1 mpeu1oKeHHBIX MapoK CIUIaBOB MOJ00paTh METOJ U3MEPEHUS TBEPIOCTH.
2.13MepuTh TBEPIOCTH 0OPA3IIOB.
3.IlepeBecTu nonyueHHble 3HaueHus: TBepaoctd B HB. Paccunrats npounocts no bpune-
JI0.

B) BemosnauTs 5 3aaHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 ewte 10 BapuaHTOB TECTOB)
1. TBepaOCTBIO HA3BIBAIOT. ..
1. cmocoGHOCTH BO3BpaIIaTh NEpBOHAYANbHbIE (HOPMY U pa3Mephl 1OCIIe CHATUS Harpy3Ku
2. crioCOOHOCTH MPOTUBOCTOSITH BHEIPEHUIO IPYroro 0oJiee TBEpOro Tena
3. CrIOCOOHOCTh IMPOTHUBOCTOATH IUHAMHWYCCKUM HAI'PYy3KaAM
4. criocOOHOCTh COXPaHSTh OCTATOYHYIO Je(OpMAIUIO TOCIIE CHATHS Harpy3KH
2. OHpCI[CJ'II/ITC COOTBCTCTBUC YCIIOBHBIX 0003HaYeHNIT MeEXaHUYECKUM CBOMCTBAM MaTepualioB.

l.op 1. TBEpAOCTH

2.0% 2. IaCTUYHOCTh
3.HB 3. ynapHas BSI3KOCTh
4.KCT 4. IpOYHOCTH

3. Merox Poksenna npegHa3zHaveH ik U3MEPEHUS TBEPIOCTH. . .
1. Msrkux MarepuaioB
2. TBepapIx MaTepUaIOB
3. TIoBEepXHOCTHBIX CIIOEB
4. U MATKHX U TBEPABIX MaTEPHAIIOB.
4.YxaxxuTe MaKCUMaJIbHOE YCHIIME NPU U3MEPEHUH TBEPIOCTH M0 Bukkepcy.
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1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaocTb 0003HaUaETCH. . .
1.HB
2. Hp
3. HRC
4. HV

8.2.8. KommiekT 3aganuii K JjadopaTopHoii padore Ne/
Tema: «OnpenieneHue yaapHOU BI3KOCTH MaTEPUATIOB»
A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.

b) Beinonauts 3aganus k sabopaTopHoil paboTe.

1.IIpoBecTu ynapHble UCIIBITAHUS HAa U3TMO 0OPA3LOB CTAIN IPH PA3JIMUHBIX TEMIIEPaTypax.
2.PaccunTarh 3HaUeHUE YAapHOH BI3KOCTH MaTepHaa.

3.ITocTpouTts rpadguk TemMnepaTypHOi 3aBUCUMOCTH yIapPHOH BS3KOCTH UCCIEAYEMO CTalH.

Ornpenenutb TeMIepaTypHbINA MOPOT XJIATHOIOMKOCTH.
B) BemonHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. X71aTHOIIOMKOCTBIO Ha3bIBAIOT:
1.YMensbIIeHue npenena npoYHOCTH MPH MOHKEHHH TeMITePaTyphI
2.YMmeHblIeHHE KO3 PULIMEHTa JMHAMUYECKOM BSI3KOCTU MPU MOHMKEHUH TEMIIEPaTyphl
3.YMmenbmeHne GU3NIeCcKOro mpejiena TeKy4eCT Y OHMKEHUH  TeMITepaTyphl
4.YBenuyeHue npejesa NpOYHOCTH MPU MOHKEHUH TEMIIepaTyphbl
2. Vnapnas Bsazkocts KCUonpenenser:
1. YenbHyto paboTy 3ap0oXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YaenbHyto paboTy pacnpoCTpaHEHUs TPEIIUHBI.
3. Paboty pa3pylieHus npu AUHAMHUYECKUX Harpy3Kax.
4. Paboty miacTuueckoi aegopmaryu npu IMHaMUYEeCKUX Harpy3Kax.
3. Tsp — 3TO Temmneparypa UCIBITAHUIN:
1. T=50°C
2. npu xoropoit KCU = 0,5 M/Ix / M
3. npu koTopoil Habmoaaercs 50% BA3KOI cocTaBistoNIel B 3IoMe oOpasna

4.T =-50°C
4. Onpenenute (GaKTOPbI, KOTOPBIE CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 MOJIOKEHUsI | B MOJI0XKe-
HUE2:
WY

7

l.ymeHbIIIEHHE pa3Mepa 3epHa
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2.TOBBINIEHUE YUCTOTHI CILIAaBa
3.yBeIHUEHUE COJepKaHUs puMeceit
4. yBenuueHue pazMepa 3epHa

5. YKaxuTe NpU3HAKU BSI3KOTO pa3pylICHUS:

l.oTcyTcTBUE «IIEHKM» HA 0Opasie

2. KpUCTANINYECKUI U3JI0M

3. BBICOKAsi CKOPOCTb PacIpOCTPaHEHHS TPEIIUHBI
4. yarieyHblii U3JI0M

8.2.9. KoMmmieKT 3a1aHii K MPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 XxapakTepa pa3pyLICHUs] METAJJIOB U CILJIaBOB.»
A) ObopMHUTB OTUYET MO TEME MPAKTUYECKOTO 3aHSATHSL. .

b) BoinoaHUTh NpakTH4YeCKue 3aJaHus.

1.IlpoBecTy MAEHTH(PHUKALNIO U3TIOMOB (YCTaHOBHUTH BHJ M3JIOMOB) M3 Ha0Opa M3JIOMOB METaJLIH-
YeCKUX MaTepuasioB. PaccopTupoBarh U3IIOMBI 10 BUIAM.

2.3aMepUTh OTHOCUTENIFHOE CY)KEHHE 00pa3LOB Y MOBEPXHOCTH XPYNKHUX M BI3KUX U3JIOMOB.

3. 3amMepuTh AJMHY YCTAJOCTHBIX 30H Ha MNOBEPXHOCTU YCTAJOCTHBIX MU3JIOMOB. 3apHCOBATh U3JIOM
¥ 0003HAYHTH 30HBI HA YEPTEKE.

B) BeimosanTs 4 3ajaHNsS UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 8§ BapuaHTOB TECTOB)
1.®dpakrorpaduueckuii aHaINU3 TO3BOJISET ONPEICIHUTH!
1. mmomiaab BSI3KOM COCTABISIONICH B U3JI0OME 0Opasiia.
2. yAapHYIO BSI3KOCTbH CIUIaBa
3. ycTanoCTHBIC XapaKTePUCTHKHU CILIaBa
4. TBEpAOCTH
2.YKaxkuTe IpU3HaKU BI3KOTO pa3pyIICHUS:

1.00pa3oBanue «eikn» Ha oopasie
2. KpUCTAIIINYECKUH U3JI0M
3. BBICOKasl CKOPOCTb PaclpOCTPaHEHHS! TPEIIUHbI
4. yareyHsli U3JI0M
3.Ykaxure GakTopbl, KOTOPbIE ONPEACISAIOT XPYIKOE pa3pylleHne, Kak HanboJsee ornacHoe:
1. KpuCcTAIIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh PaclpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTENBHOMN MpEeABAPUTEILHON JedopMaun
4. BBICOKAsi CKOPOCTb PacCpOCTPAHEHUS TPEIIMHbI
4.Yxaxure BUJ pa3pylIeHUs, IpU KOTOPOM Ha MOBEPXHOCTH H3JI0Ma HAOIIOAAI0T 3 30HBI:
30Ha CTaOUIIBHOTO POCTa TPEIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30Ha JJ0JI0Ma.
1.BsA3KO€ pazpylieHne
2. yCTaIOCTHOE pa3pylIeHUE

3. XpynKoe pa3pylieHue
4. 4aCTUYHO BSI3KOE€, YACTUYHO XPYIKOE

8.2.10. KommuiekT 3a1aHuii Kk 1abopaTopHoii padore Ne§

Tema: «BriusiHre XO0JIOAHON MIACTUYECKON nedopmainuyu U TeMrneparypsl pe-
KPUCTAJUIM3ALUH HA CTPYKTYPY ¥ CBOMCTBA CILJIABOB»

A) OdbopmuTh OTYET MO TEME JaOOPATOPHOU pabOTHI.
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b) BemmonauTs 3a1anus kK 1abopaTopHOit paboTe.

1.V3mepuTh TONIIMHY U TBEPAOCThH J1ehOpMUPOBAHHBIX 00paslioB. PaccunTarh creneHb IuiacTuyde-
ckoit nedopmanuu. [TocTpouts rpaduk 3aBUCUMOCTH TBEPAOCTU OT CTETICHU JIe(hOPMAIIHH.
2PaccuurtaTh TEMIIEpaTypHBIM OPOr pekpucTauM3anuu aias Meau.lIpoBecty pexpucTaun3anuoH-
HBIA OTKUT U OTOBIX.
3.M3Meputh TBEpAOCTb OTOXKEHHBIX 00pa3ioB. [locTpouThs rpaduKu 3aBUCUMOCTH TBEPIOCTH OT
cTerneHu eopMalliy MOCye OTIbIXa U PEKPUCTATUIN3ALINH.
B) BeimosauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)
1.KpHTI/I‘{eCKOﬁ CTCIICHBIO ,He(bOpMaI_II/II/I AJI1 pCKPUCTAIUIN3aIMOHHBIX ITPOLICCCOB HA3bIBACTCH. .

l.crenens aedopmaruy, TpUBOASIIAs MOCIE HarpeBa Ae(pOpMHUPOBAHHOIO MaTepHaja K TMTaHT-
CKOMY POCTY 3€pHa
2.cTeneHb aedopMaliu, Ipyu KOTOPOM AOCTHraeTcs HauOoJbIas BO3MOXKHAS TUIOTHOCTD Je-
(EeKTOB KPUCTAIITMYECKOH CTPYKTYPHI
3. MUHUMaJIbHAs CTENeHb Ae(opMalui, Ipu KOTOPOH 3arac BI3KOCTH MaTepHralia CTAHOBHUT-
Csl paBHBIM HYITIO
4. MUHUMaITbHAs CTENIEHb Je(OpMaIiH, IPH KOTOPOH PEKPUCTAIUIM3AMOHHBIE ITPOLIECCHI HE
BBI3BIBAIOT POCTA 3€PECH
2.0T1BIX -3TO TPYIIA SBICHUH, IPOUCXOIAIINX IIPH HArpeBe AeOPMHUPOBAHHOTO METAJIA M OXBa-
TBHIBAIOIIHUX. . .

1. npornecchbl 3apoXkKACHUS U POCTA HOBBIX 3€PEH C MEHBIINM KOJUYECTBOM J1€(PEKTOB CTPOCHUS

2. mpouecchl 00pa3oBaHHsS Cy03epeH C MaJOYIJOBBIMU T'PaHHWIAMH, BO3HUKAIOIIMMH IIPH
CKOJIBKCHUU H MEPENON3aHIH JUCIOKAINI
3.M3MEHEHHsI TOHKOH CTPYKTYpPHI (TJIaBHBIM 00pa3oM yMEHbBIICHUE KOJIMYECTBA TOUCUHBIX JIe-
(deKTOoB)
4. mpoueccsl U3MEHEHUs GOPMBI U pa3Mepa 3epeH
3.Ykaxure TeMIiepaTypHbIii HHTEPBaJI X0JI0JHONH 00pabOTKH CIIIIaBOB:

1. ToGpZTnn
2. 0,4 Tyu<Toop<Tin
3. To6p<< 04T,
4, T06p< Tso
4. YkaXuTe BHEIIHNE IPU3HAKHU MPOIIECCOB MEPBUYHOMN pEeKPUCTATIIH3AIUH
1.ykpynHeHue 3epHa
2. U3MEeTbYCHHE 3epHa
3. u3meHeHnue (GoOpMbI 3epHA 0 PABHOOCHOU
4. OTCYTCTBYIOT
5. JIBvkyiei cusoi mporiecca coOupaTeTbHON PeKPUCTATUTU3AIUN SIBIISICTCS:

1.yMeHbIIIeHUE TUIOTHOCTH TUCIOKAIIUN

2. yMCHBIIICHUE CYMMapHOH BEIIMYUHBI TOBEPXHOCTHOM YHEPTUU

3.yMEHbIIIEHHE CYMMapHOW BETUYMHBI DHEPIHH, 332 CUET CHIDKEHHUS OCTATOYHBIX HAIpsiKe-
HUN

4. yBenuueHUe MIOTHOCTH TUCIOKAIIUN

8.2.11. KommieKkT 3a1aHuii kjadopaTopHoii padore Ne9

Tema: « Tepmuueckuii aHaIU3 CIIJIABOB»
A) OdbopmMuTh OTYET MO TEME JabOpaTOPHOU padOTHI.

b) BeimonauTs 3a1anus k 1abopaTopHOit paboTe.
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1.3aduxcupoBarh TEMIEpaTyphl CIJIABOB MPH OXJIAXKICHUH yepe3 Kaxabie 30 cex.
2.I1locTpouTh TEPMUYECKHE KPUBBIC OXJIAXKICHMS CIUIABOB U ONPECINTh KPUTHUECKUE TOUYKH (azo-
BBIX IIPEBPALLCHUM.
3.IlocTpouTs IuarpaMMy COCTOSIHHS «OJIOBO-IIMHK», YKa3aTh Ha3BaHUS JIMHUHM JUarpamMMsl u ¢azo-
BBIC MIPEBPAILCHNS, COOTBETCTBYIOIINE JIMHUSAM JHAarPaMMBbI.

B) BeimosauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuanrt 1 (1 eme 10 BapraHTOB TECTOB)
1.HazoBuTe THI CIU1aBa, KOTOPOMY XapakTepHa JaHHAasi KPUCTAIUTMYECKAsl pelIeTKa

1. TBepapblli pacTBOpP BHEAPEHUS.
2. TBepaplif pacTBOp 3aMeIIeHUS.
3. XUMUYecKoe COeTMHEHUE.

4. MexaHuuecKas CMECh.

O —koMnoHerHm A
@ —«omroHeHT B

2. Kputndeckum 3apopIeM Ha3bIBACTCS
1. 3apoapl TBepaOH (has3sl
2. TaKO# 3apOoBIII, POCT KOTOPOTO COTPOBOKIACTCS IMOBBIICHUEM dHeprun [ mooca.
3. 3apOJIbIIl CLIOCOOHBIHN K POCTY.
4. KpHCTaNIMYECKasl YaCTUIIA TIPUMECH.
3.IlpaBwio a3 umeer BUJ ......

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

4.Ha pucyHke npejcTaBjieHa darpamMma ......

I
K F
c RSOl
1 3 !
T |
2 ||]1 ‘g |
A ! Am[Bn | B

1.0nqHOKOMITOHEHTHAA

2.C XUMHYECKUM COETUHEHUEM.

3.C OTCYTCTBHEM PaCTBOPUMOCTH KOMIIOHEHTOB B TBEP/IOM COCTOSIHHH.

4.C orpaHM4eHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUH
5. IBmkytieii cuinoi mporiecca Gpa3zoBoro nepexoa ABIsSeTCs

1.creneHp nMepeoxIIaxaACHUS CUCTEMBI.

2.pa3Mep KpUTUYECKOTO 3apObIIIa HOBOU (hassl.

3.Temriepatrypa CHCTEMBI.

4.pa3HOCTh TEPMOJUHAMHYECKHIX MOTEHIIMATIOB (ha3.

8.2.12. KomiuiekT 3a1aHuii Kk jadopaTopHoii padore Nel(
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Tema: «AHaNU3 AgUarpaMM COCTOSIHHUSIABYXKOMITOHEHTHBIX CUCTEM»
A) BBINOJIHUTD UHJIMBUIYAIbHOE 3a/IaHHE K JIA0OpaTOpHOU paboTe.

3apucoBarh, coOto1asi MacTad, TaHHYI0 BapHAHTOM JHMArpaMMy COCTOSIHHSI M BBIIIOJHUTH CIIe-
Jyromiee:
a) YCTaHOBHTH THII JJaHHOW JUArpaMMBbl;
0) ompenenuTh CTPYKTYPHBIA U (ha30BbIN COCTaB BCeX 00IACTEH U OTPA3UTh €ero co-
OTBETCTBYIOLIMMH OYKBCHHBIMU 0003HAUCHHUSMH Ha IHarpamMmMe;
B) OIIPE/ICJIUTD TIOJIOKEHHE CIUIaBa, JAHHOTO BAPUAHTOM, Ha AUArpaMMe COCTOSHHS;
T) OIpENeNUTh YUCIO CTEIEeHEeH CBOOOBI CIIaBa B €0 KPUTHYECKHX TOYKAX MB TEMIIEPATYPHBIX
MHTEpBAJIaX MEXIY KPUTUYECKUMHU TOYKAMU IO npaBuity ¢a3 ['mb0ca u mocTpouTh KpUBYIO OXJia-
KJICHUSI ATOrO CIUIaBa B KOOPAMHATAX TeMIIepaTypa-BpeMs;
) OIPEeTNTh IS 33JaHHOM BapHaHTOM TEMIIEpaTyphl CIUIaBa cocTaB (a3 U BECOBOE COOTHOIIIE-
Hue (has;
€) OXapaKTepHu30BaTh CTPYKTYPY 3aJaHHOTO CILIaBa P KOMHATHOU TeMIIeparype.

Bapmuanrt 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)

t'C
2400

ezle ~ 2150’
N

1800 Y
1600 t {
. | \
1400 } |
[ ' 1
] 1
1200
0 10 20 30 40 50
Ru ] TiRu
———%Ti

b) BeinonHuTs 5 3aaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.Vkaxute ¢a3bl, HaxosA1Kecs B paBHOBecuU Ha JinHUU JIE quarpamMmbl COCTOSTHUS

I 1.B + *xunxocts
2.A+XKUIOKOCTh
C E 3A+B+ JKUJIKOCTh
4.A+B
P Q
il
A B

2.YKaXuTe KPUBYIO OXJIAXKIEHUS, COOTBETCTBYIOIIYIO CILIaBy |
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I
n t°C
I N I
Il
C m | T
A B T
1.1 2.2 33 4.4

3.@opmyna, onpeaensionas KoJIMn4ecTBO TBEp 1o (asel B Touke «by criaBa | umeer BUA ......

ol It I 1. A= 2 100%
It LT E bc
a \“ 2. A= 100%
p b o ac
1
il 3. A=b—cx100%
I ab
A 1 E

4. A= 2 100%
bc

4.Yxaxure CTpyKTypy ciasa || mpu koMHaTHOM Temneparype

lL.a+p

I IT 2.B+A
G — | _+E 3. B + aBTekTuka (A + B)
. \ o 4. B + aBTekTuka (o +)

b
P Y Qo

| 4

A ! B

5. VKaxXuTe 4ncio CTereHe cBOOOABI B TOUKE «a» cruiasa |

1. Honp
1{ I 2. Onna
F 3. lge
C \E /i‘f{_— 4. Tpu

I
|
I
E11 |

8.2.13. KommuiekT 3aaHuii K 1adopaTopHoii padore Nell

Tema: «MUKpOCKONMYECKHUI aHAIN3 METAJIIOB U CIU1aBoB. CTpyKTypa
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YTIEPOUCTOMN CTAJI B PABHOBECHOM COCTOSIHUM))
A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PaOOTHI.

b) BeimosnauTh 3a1anus K 1ab0paTopHOit padoTe.

1.  BreruepTuth IuarpaMmy COCTOSIHMSI JK€JI€30-YIJIepo]] Ha pa3BepHyToM Jucte Oymaru. [loctpo-
UTh TepMHUYECKHE KpuBble oxyaxaenus s ctaieid ¢ 0,3 %C; 0,8%C u 1%C c ykazanuem
(ha30BbIX MPEBPALICHUIN U KOHEYHON CTPYKTYPBHI.

2.  IIpoBectn MUKpOCKOMHMYECKHH aHain3 o0pa3moB (5 mrt.). OnpenenuTb MUKPOCTPYKTYPHI H

3apUCOBATh YCJIOBHO CTPYKTYPY O3BTEKTOUHBIX CILIABOB C PA3IMYHBIM KOJIUYECTBOM YTJie-

poaa (3 1mIT.), 3BTEKTOUAHOTO U 3a9BTEKTOUTHOTO CILIABOB.

OmnpeneanTh KOJIWYECTBO yriiepoaa B oopasiax mossrekrouanoii cramu (TOCT 1050-74).

Y CTaHOBHUTH B3aUMOCBSI3b MEXK/IY YIJIEPOJIOM U CBOMCTBAMH CILJIABOB, IIOCTPOUTH TpadUKH 110

JTaHHBIM TabJ1. 1 (cripaBOYHBIC MaTEPHAIIBI ).

How

B) BemosnnuTs 5 3aaHuid UTOTOBOTO TECTA.

Bapuant 1 (u enie 12 BapuaHTOB TECTOB)

1. Yro takoe depput?
1) Xumuueckoe coeluHEHHE
2) MexaHuueckas cMeCh
3) TBepablii pacTBOp yriiepoaa B a-Kejiese
4) TBeppblil pacTBOp YyIJIepoJia B Y-Kee3e

2. Kakyto ctpykTypy umeer cruiaB ¢ conepxkanuem 0,45 %C?
1) [Tepiut
2) @epput + nepaut
3) ®epput + LHEMEHTUT BTOPUYHBIH
4) ®epput + IEMEHTUT TPETUYHBII
5) ®eppur

3. Ilpu xakoii Temneparype NpoucxoauT ooOpasoBanue nepaura B cmase 0,50 %C?
1) JInuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) JIuaus PQ

4. Kak BBITJISAUT MO MUKPOCKOTIOM (epput?
1) B Buze cBeTnbIX 3epeH
2) B Buzie TeMHBIX 3epeH
3) B Bue cBETIION CETKH O IpaHUIIAM 3€pPEeH
4) B Buie CBETJIBIX UIJI
5) B BHie CBETIIBIX MEIKUX YaCTHIL IO IPAaHHUIIAM 3€pPEH

5. Kakoii u3 crutaBoB OyJe€T HMETh BBIIIIE MIACTUYHOCTD?
1) Crnag 0,2 %C
2) Crnas 0,45 %C
3) Cruas 0,8 %C
4) Crnas 0,6 %C
5) Crnas 0,01 %C
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Hown

8.2.14. KommieKT 3a1aHuii K 1a0opaTopHoii padoTe Nel2
Tema: «. CTPyKTYypa, CBOICTBAH IPUMEHEHHE YYTYHOB)
A) OdbopmuTts oTUeT TIO TeMe JabOPaTOPHOU padOTHI.

b) BemmonauTs 3a1a0us kK 1ab0opaTopHOI padoTe.

MertactaOuinbHas U ctabuiabHas (OTAENBHO) AMArpaMMbl ¢ yKa3aHHEM Ha HUX CTPYKTYPHBIX
COCTaBJISIOLIHX.

W3yuuTh Mo MUKpOCKONOM 1pH yBenndeHnu x500 nmerommuiicss Habop MUKpouutidoB.
3apucoBaTh CXEMAaTUYHO MUKPOCTPYKTYPY.

JlaTh XapakTepUCTHKY YyT'yHa IO CIEAYIOIIEH cXeMe: Kilacc 4yryHa, rmojkiacc, gopma rpa-
¢duta (s cephIX YyryHOB) WJIM MPOIEHT yriiepoaa (st 0enbix), Crocod MOJyYeHHs, XapaK-
TEPUCTHUKA METAJNINYECKON OCHOBBI.

IToctpouth rpaduku KpUBBIX OXJAXKACHUS ABYX CIIAaBOB (IO 3a/laHUIO MpenojaBaTeis) ¢
OIMCAaHUEM IPOIECCOB, MPOUCXOMSIINX B KAKJIOW KPUTHUUECKON TOUYKE M MEXKAY HUMH. DB-
TEKTUYECKasi U SBTEKTOUHAS PEAKIIUH.

B) BemosnHuTh 5 3aaHUid UTOTOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)
1. Kakoii uyryH n3o0paxeH Ha pUCyHKe?

1) cepplii C MEIKOIUIACTUHYATOMN
(dhopmoii rpaduTa

2) cepblil ¢ KpYyNHOIUIACTUHYATON
¢dopmoii rpadura

3) BBICOKONPOYHBIA Ha (HeppUTHOM
OCHOBE

4) BBICOKONPOYHBII Ha HEPIUTHOU
OCHOBE

2. Kakas cTpykrypa OyzneT y KOBKOIO UyTryHa, €ClIU Mociie rpauTu3aiui B METaUINYECKON

ocHoBe ocTtasiock 0,8%C?

Ho+T
2)O+I1+T
3HMO+T
HIT+JI+I N

3. Kakyto cTpyKkTypy UMeeT JOIBTEKTHUECKUN Oenblil uyryH mpu temmeparype 450°C?
1) nepnut + EMEHTUT BTOPUYHBIN + JIlee0ypuT
2) mepyuT + JIeaeOypuT
3) nepyuT + LIEMEHTUT NePBUYHBIN + J1e1e0ypuT
4) ayCTEHUT + LIEMEHTUT BTOPUYHBIN + Je1e0ypuT

4. Kakoe npeBpamenue nporekaet Ha juaun CD?
1) KUAKOCTh — IIEMEHTUT TIEPBUYHBIH
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2) )KUJKOCTb — LIEMEHTUT BTOPUYHBIN
3) KUIKOCTh — ayCTCHUT
4) KUAKOCTh — JIeIeOypPUT

5. CKOJIBKO yriiepo/ia COACPKUT NEePIUT B GeppPUTO-TIEPIUTHOM KOBKOM UyryHE?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

8.2.15. KomiuiekT 3a1aHuii Kk 1adopaTtopHoii padore Nel3

Tema: «lcciienoBanne BIUSAHUS CKOPOCTH OXJIAKJICHUS HA TBEPAOCTH YIJIEPO-
JTACTOU CTaJIN))

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOH PabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. I3yunTh OCHOBHBIE BHUJbl TEPMHUECKOW OOPaOOTKU YIIEPOAUCTON CTAIM U IOJIydyaeMble IMPH
3TOM CTPYKTYPBHIL.

2. OnpenenuTs TeMIEpaTypy HarpeBa UCCIeyeMOM CTalu.

3. [IpoBectn oxiakaeHUE 00PA3IOB C PA3ITUIHON CKOPOCTHIO, HCIIONB3YSI Pa3TMUHbIC BUBI TEPMH-
4ecKoil 00pabOTKM M cpellbl OXJAKICHHS: OTXKUT (OXJaKICHHE C I€4bi0), HOpMaJIU3aLUI0
(oxJakJIeHue Ha BO3/IyX€), 3aKaJIKy B MacJie U BOJIE.

4. OnpenenuTs TBEPAOCTb CTAU B 00pa3lax, OXJIAXKIECHHBIX C Pa3InYHOl ckopocThio. [locTpouts
rpaduk 3aBucumocTs TBepaoct cramu (HRC) ot ckopocTr oxnakaeHusl.

5. N300pa3uth quarpaMmy M30TEpMHUUECKOTO MPEBPAIIEHUs ayCTEeHNUTA, YKa3aTh Ha3BaHUE JTMHUN U
oOnactu (pa30BbIX MpEBpaLLIEHUH.

6. OnpenenuTh MUKPOCTPYKTYPY CTaJIU MOCIIE Pa3IMYHbIX BHJIOB TEPMUYECKOH 00pabOTKM MO at-

Jacy MUKPOCTPYKTYP.

B) BemosnHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 8§ BapuaHTOB TECTOB)
1.C yBenuueHHeM CKOPOCTH OXJIaXIEHUS TUCIIEPCHOCTh (DeppUTO-LIEMEHTUTHON CMECH. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. HE U3MEHseTCS
4. uW3MeHseTCs MePUOANYECKH
2.C yBeNIMUYEHHUEM CTETICHH TMEePEOXJIAKICHUS YUCIIO 3apOAbIIIeH, 00pa3yroUXCsl B €UHUILY Bpe-
MEHH. ..
1. Bo3pacraer
2. yMEHbIIaeTcs
3. HE U3MEHSETCS
4.cHauaJio BO3PACTaET, a 3aTEM YMEHbILIAETCS.
3. Tepmuyeckas 06paboTKa, COCTOALIAs U3 HArpeBa CTajal B AYCTEHUTHYIO 00J1acTh, BBIIEPKKU U
OXJIQKJICHUS Ha BO3/1yX€ Ha3bIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HOpMaJIU3aLus
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4. OTKUT
4. YKaXHTe MaTEMaTHYECKOE BBIPAKEHHUE, ONPEICIIAIONIee 3ePHOTPAaHUYHOE YIIPOIHCHHE.

1. o, =0y,+xd ™
2. o, =0,+aU"C"
3. 0, =0, +aGhbyp
4. o, =0, +aGb’L
5. Haubomnb1ryto TBEpAOCTh, U3 NEPEUNCICHHBIX CTYKTYPHBIX COCTaBJISIOIINX, HMEET..
1. nepaut

2. TPOOCTHUT
3. copOur

4. dpeppur

8.2.16. KommuiekT 3aganuii k JjaGopaTopHoii padore Nel4

Tema: «3akajika yrJIepOAUCTBIX CTAJICH)

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOUN PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1.  OnpegenuTs TBEpIOCTH 00paA3LIOB A0 3aKajlku Ha npubope PokBesuia o mkane B.

2. Ompenenuth TEMIIEPATYPy 3aKAIKH MOMYYECHHBIX 00OPA3IOB B COOTBETCTBUH C COJICPIKAHUEM
YIIIEpO/ia, ¥ BPEMs BBIICPXKKH B TI€YH B 3aBHCHMOCTH OT pa3MepoB 00pasIioB.

3. TlpoBecTH TEXHOJOTHYECKHIA MPOIECC 3aKAIKH 00pa3lOB B COOTBETCTBYIOIIMX 3aKATOYHBIX
cpenax.

4.  3amepuThb TBEPIOCTh 00pa3LoB Ha nprbope Pokeesia nmo mkane C Hocie 3aKaiky U 1Mo MoIy-
YEHHBIM JTAHHBIM [TOCTPOUTH 3aBUCHMOCTH TTOCIIC 3aKAIKH:
HRC=f(C%), HRC=f(V ;). Uepes anamms momyueHHEIX 3aBUCUMOCTEH C(HOPMYIUPOBATH

BBIBOJIbI.

5.  M3yuuth, cxemMaTHYeCKH 3apHCOBAaTh M OMUCATh MUKPOCTPYKTYPY KOMILIEKTA 3aKaJeHHBIX
oOpastoB npu yBemuaenun x500.

6. Ilo 3amaHur0 mpemojaBarensi M300pa3uTh Ha gUArpaMmax HM30TEPMHUECKOTO IMPEeBpAICHUS
ayCTEHUTa Pa3JIMYHbIe BUJBI 3aKaJKM (M3MeHsst T HarpeBa M CKOPOCTH OXJaxaeHus). Onu-
caTh (pa3oBbIC IPEBPAIICHHS U KOHEUHYIO CTPYKTYPY CTajei.

B) BemosnauTs 5 3aaHuii UTOTOBOTO TECTA.
Bapuant 1 (1 ewie 11 BapuaHTOB TECTOB)
1. Kako#i u3 criiaBoB 1ociie 3aKajiku OyIeT UMETh BBIIIE TBEPIAOCThH?
1) 0,20 %C
2) 0,40 %C

3) 0,08 %C
4)0,01 %C

2. Kakas cTpyKkTypa 1oka3aHa Ha pUCYHKe?
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- - 1) MapTeHCUT MENKOUT01bYaThIN
;_II - 2) MapTeHCUT KPYITHOUTOJIhYAThIH
— 1 3) MapreHcuT + TpOOCTUT

i 4) MapTeHCcHUT + IEeMEHTHT

3. KakoB MexaHH3M MapTEHCUTHOIO MpeBpaIieHus?

1) Auddy3nonusiii
2) beznuddy3nonHbIi

4. Kakas cTpykTypa copMHUpYeTCs y cTaau Y 8 NMpU yKa3aHHOW CKOPOCTH OXJIaKICHUS?

tc 1) Tpooctur
Ac 2) Maprencut
3) Maprencur + depput
n .
— 4) MapTeHCuT + [IEeMEHTUT BTOPUYHBIN
\
\ :
lg
5. CKONBKO yIiiepoja COAEPKUT MAPTEHCUT cTaiu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

8.2.17. KomiuiekT 3a1aHuii Kk jabopaTopHoii padore Nel5

Tema: «OTmyck cTamm»

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOU PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1.  OmnpenenuTh TeMIEpaTypy 3aJaHHOTO TpENojaBaTeieM BHIA OTIYCKa U BPEMs BBLICPIKKH
oOpasiia npu BEIOPAaHHOU TeMIIepaType.

[IpoBecTu oTIycK 0Opa3IOB.

3. Omnpenenuth Ha TBepaoMepe o mkaine C TBepAOCTh OTIMYIICHHBIX 00pa3ioB [locTpouts 3a-

BHCHUMOCThH HRC:f(Tom ) T CTalu 45 1 00BACHUTD IPUYMHBI TaJJCHUS TBEPJOCTH.

N

4.  CxeMaTHUECKH 3apUCOBATh CTPYKTYpPY HOCIIE BCEX BHJIOB OTIIYCKa U ONMMCATh MPOLECCHI, TIPO-
TEKAaloIllKe B yIIIEPOAUCTON CTaly MPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) BemosnHuTs 5 3aaHUA UTOTOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)

1.Kaxkas cTpykTypa UMeeT BbIIIE TUNIACTHYHOCTh?

1) 2) 3)
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2. JIns kakux Jierajaeil npuMeHsIeTCsl CPEIHUM OTITYCK?
1) A5 MHCTpYMEHTA, PACCYUTAHHOTO Ha Oe3yJapHbIe HArpy3KH
2) ns TsK€Nn0 HAarpy>KeHHBIX HIECTEPEH
3) st peccop, NPY>KUH

3. Kakyro TepMuueckyro o6paboTky HE0OX0aUMO TIpoBecTH JyIsl ctaiu S0 co CTPYKTYpPO MapTeH-
CHUTa, YTOOBI OJIYYHUTh CTPYKTYpPY copOuTa?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akaika + BBICOKHH OTITyCK

4) 3akainka + CpeTHUM OTITYCK

4. Kaxoii npoiiecc IpoTeKaeT B CTAJIN MPU HU3KOM OTITyCKe?
1) YMmeHbllleHHE CTENEHU TETPAaroHaIbHOCTH PEHIETKH MApTEHCHTAa B PE3yJbTaTe YaCTHYHON
muddy3un yriiepoaa
2) IlonHbIi pacnag MapTeHCUTA
3) OGpa3oBaHue £-KapOUI0B
4) TlpeBpamenue Agcr. B Mo,

5. Ha kakue ¢a3bl pacnagaercss MapTEeHCUT NPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + LHEMEHTUT
3) LemeHTHT
4) Ayctenur

8.2.18. KomiuiekT 3a1anuii k jabopaTtopHoii padore Nel6

Tema: «OTXKUT cTATIEN)

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeimonauTts 3a1anus k 1abopaTopHOit paboTe.

1.  TlomyuuTs onbITHBIE 00pa3libl, 3aMMCaTh MapKy CTaJH, UCIBITaTh TBEPAOCTh 00pa3LoB mo Po-
kBemuty (mkana B).

2.  3akamuth oOpa3iel oT Temmepatypsl Ac3 + (30...50)°C ¢ BbLIEpKKON MX TPH YKa3aHHON
Temreparype 15MHUH U OXJaXJE€HHEM B BOJE M UCHBITaTh Ha TBEPAOCTh N0 PokBemnmymocie
3akanku (mkana C).

3.  Harpers 3akanennbie o0pasubl 10 temnepaTypbl Acs+(30...50)°C u BbIepkaTh UX B MEYH
15mun.Oxnaaute obpazery Ne 1, moanexamuii HoOpManu3alid, Ha CIOKOWHOM BO3AY-
xe.llepenectu oOpazer Ne 2, mojsexanuii U30TEPMUUECKOMY OTXKUTY, B TI€Ub C TeMIlepaTy-
poit 690...700°C, BeinepxaTh 30MUH U OXJIATUTH HA CHOKOITHOM BO3/yXE€.

4.  3a4uCTUTh TEPMUYECKH 00paboTaHHbIEe 00pa3lbl HAXKJAYHONH OyMaroi M UCHBITaTh Ha TBEp-
noctb 1o Poksemy (mkana B) mocne omxura.

5. (CxemaTruueckd 3apHCOBAaTh MHUKPOCTPYKTYPHI TMOCJE 3aKalKd, U30TEPMHUECKOTO OTXKMHIa,
HOpMaJIM3allil C OMMCAaHUEM pPEXHMOB TEPMUUYECKOH 0OpabOTKM M yKa3aHHUEM CYIIHOCTHU
CTPYKTYPHBIX IIPEBpAILICHUH.
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B) BeimmosHuTs 5 3aaHu UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)

1. Kakas crtpykrypa chopmupyercs y 3a3BTEKTOMJHON CTalM HpPU H30TEPMUYECKOM pacraie
ayCTEHUTA 110 IPUBEIECHHOMY pexuMy?
1) I[Tepnut
0, % 2) @epput + nepiaur

LC v\—\—\ - Ac3 3) [lepnut + EMEHTHT BTOPHY-
R - Acl sl
4) Tpooctur
5) CopOut

>Lgt

2. YKaxuTe TepMHUECKYI0 00paboTKy, KOTOPYI0 HEOOXOAMMO MPOBECTH IMEpe]l 3aKalKON 3a9BTEK-
TOWJIHBIX CTaJEH.

1) PekpucTanau3anOHHBINA OT)KUT

2) Hopmanuzanus

3) Ornyck

4) I1osHbIA OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxnenue B Bojae. Omnpenennte BUA TEPMHUUECKON
00paboTKH.

1) OTxur NoTHBIN

2) OTKUT HETTOJTHBIN

3) 3akainika moiHas

4) 3akanka HeToJgHas

5) Hopmanuzanus
4. Kakyo TepMHUECKyl0 00pabOTKy HEOOXOIMMO MPOBECTH, YTOObI yCTPaHUTh CTPYKTYPY BH-
MaHIITET TOCIIE CBAPKH?

1) [MonHbIiA OTXRUT

2) Henonuerit oTxur

3) PexpucTainu3aiioHHbIN OTKUT

4) Otnyck
5. Yxkaxure Ha C-00pa3HbIX KPUBBIX TOYKM Havajia M KOHIIA paclaja ayCTeHUTA MPU U30TEpMHUUE-
CKOM OTXHT€ M0 YKa3aHHOMY PEXKUMY.
t,°c Dal
2)c,d
3)a, c
4) b, |
5)a,d
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8.2.19. KomiuiekT 3a1aHuii k 1abopaTopHoii padore Nel7

Tema: «uCCII€IOBaHUE BIIMSHUS JIETUPYIOLIUX JIEMEHTOB Ha MPOKAJINBAEMOCTb
CTaJIell METOAOM TOPLIEBOM 3aKaJIKN»

A) OdbopmuTts oTUeT TIO TeMe JabOPaTOPHOU padOTHI.

b) BemmonauTs 3a1a0us kK 1ab0opaTopHOI padoTe.

1. M3yuuTh XapakTEpUCTUKU IPOKATUBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 3aKajKH, METOAUKY

IIPOBE/ICHUS TOPLIEBOM 3aKAJIKH.

BriOpaTe TemnepaTypy HarpeBa IoJ 3aKalIKy JJisl yIJIEpOJUCTON CTalu, APYroil U JerupoBaH-

HOM HCCIEIyEMBbIX CTAJICH.

3. Beinepxatp 0Opasibl B €Y NMpU BBIOpaHHOW Temreparype Harpesa. IIpoBecTu TopueByro 3a-
KaJIKy 00pa3IioB U3 yIIEPOIUCTON U JISTUPOBAHHOM CTaJICH.

4. Ilpotounts B 00pa3uax JbICKU riryOouHoH 0,5 MM 1O 00pa3yromyUM MUIHHIPA (C IBYX MPOTUBO-
HOJIOKHBIX [0 JTUAMETPY CTOPOH).

5. 3amepuTh TBEPIOCTH CTANIM 0 JJIMHE IUIOLIAI0K HauYMHas OT Topua, yepes 1,5, a 3atem yepes 3
MM.

6. [TocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX «TBEPAOCTH - PACCTOSIHUE OT TOPLIay.

7. Ucnionb3ys aanHble Tabaunsl 17.1, onpenenuTs riyOuHy NpoKaaIuBaeMOCTH YIJIEpPOIUCTOM U Jie-
TUPOBAHHOM CTaJIEH.

N

B) BeinonauTts 5 3a1aHuii U'TOrOBOTO TECTA.

Bapuanrt 1 (1 emie 9 BapuaHTOB TECTOB)
1. HDOKaJ'II/IBaeMOCTL 3aBUCHUT.

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKICHHS

3) OT XUMHUYECKOTO COCTaBa CTaIu
4) oT CKOPOCTH Harpesa

2. Ha KkakoM 3 puCYHKOB H306pa>1<eHa CKBO3HAs IIPOKAIUBAEMOCTh?

LXGPOLI D DINDKY

A
2)B
3)A, B

4) HeT MPaBUILHOTO OTBETA
3. ITpu kakoM yclIoBUHU 0Opazell (eTallb) MPOKaTNBACTCS HACKBO3h?
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1) mpu CKOPOCTH OXJIAXKICHUS IO CEUCHUIO O0JbIe V Kp.
2) IpU CKOPOCTHU OXJIAKJIEHUS 110 CEUYEHUI0 V Kp.
3) npu CKOPOCTH OXJIAXKIACHUS MEHbIIIE V Kp.
4) obpasell He MOXKET MPOKAIUBATHCS HACKBO3b
4. B xakoii cpejie 0XJIaxAal0T YIVIEPOIUCThIC CTAJIN MPU 3aKaJIKe?

1) Boma
2) macio
3) Bo3myx
4) neup
5. Kako# JIESTHPVYIOIHHI 3JIEMESHT HE 3aMeUIAEeT paclag aycTeHuTa?

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

8.2.20. KommuiekT 3a1aHuii K JJaGopaTopHoii padore Nel§

Tema: «XUMUKO-TEpMHUUECKasi 00pabdOTKa CTaIN»

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus k 1abopaTopHOit padoTe.

1. TIpuBecTH MUKPOCKONIMYECKUN aHAN3 NUIM(OB MOCIE HEMEHTAMN U a30THpoBaHus. OLEHUTH
TONUIUHBI AUPPY3HBIX CIOEB.

2. Onucanue Ha3HAYEHUS JaHHOTO BHJA XUMHKO-TEPMUYECKOH 00pabOTKH, €ro JOCTOWHCTB, HE-
JIOCTaTKOB M TEXHOJIOTUHU MPOBECHMS.

3. o Tommuue nud¢y3HOTO CIIOSI pacCUUTaTh BpeMs MPOBEACHUS XMMHUKO-TEPMHUYECKOW 00Opa-
OOTKH.

4. IlpencraBuTh pexUMbl TepMUYeCKo 00pabOTKM B BHAE Tpaduka mHociae JaHHOW XMMHKO-
TEpMUYECKOIl 00pabOTKH, €CJIi OHA MPOBOUTCS.

5. 3apucoBatrb CTPYKTYpPY HOBEPXHOCTHOTO CJIOS CTAJIM MOC]I€ XUMUKO-TEPMHUYECKO 00paboTKH.

B) BemosnnHuTs 5 3a7aHNA UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapraHTOB TECTOB)
1.IToBepXHOCTHBIH C110# 001a/1a€T MaKCUMaJIbHON TBEPAOCTBIO MOCIIE. ..

1. nemenTanuu

2. a30TUpOBaHUs

3. HMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxwute pexxuM TO 1ociie 1ieMeHTalnu peKOMEHIOBaHHBIH [T U3/IeNTNi, K KOTOPBIM MPEIbsB-
JSIFOT 0CO00 BBICOKHE TPeOOBAHMUS IO MEXaHUUECKUM CBOMCTBAM.

1. Hopmanm3anusi.

2. 3akajka ¢ LEMEHTAIlMOHHOT 0 HarpeBa + HU3KUM OTITyCK.

3. akanka ¢ 850 °C + Husknii OTITYCK.

4. Bakanka c 880°C B mMacie + 3akanka ¢ 760°C B Boje + HI3KHi OTITYCK.
3. JIJ1g 1ieMeHTaIK UCITONB3YIOT ...

1. HU3KOYTTIEPOAMCTHIE CTATIU

2. BBICOKOYTJIEPOAUCTHIE CTaU

3. cranu, eruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA

45



4 Pacroyio)UTe CTPYKTYPHBIE COCTABJIAIOLINE MO HOPSAKY OT MOBEPXHOCTU B TIIyOb [IEMEHTOBAH-
HOTO CJIOS.

1LIT+ 10y

2.0+ 11

3.A+II

4. 11
5.3aBMCHMOCTD TIIyOUHBI JU(PY3HOHHOTO CJI0sI OT TEMIIEPATYPBI U BPEMEHHU BBIIEPIKKH OIUCHIBA-
eTCs MaTeMaTHYEeCKO 3aBHCHMOCTBIO. . .

1.h=Dvz
2.h=2DVz
3.h=2V (1 D)
4.h=2Dt

9. O0pa3oBaTe/ibHbIe TEXHOJOTHM M METOAUWYECKHE YKA3aHUSl MO0 OCBOCHHIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)
[Ipu m3yuenum Kypca «MarepuanoBeIeHHe» HUCIOIb3YIOTCA CIEayomue 00pa3oBa-
TEJIbHBIC TEXHOJIOTUU:
- TEXHOJIOTHSI IUCTAHIIUOHHOTO 00y4eHusl;
- TEXHOJIOTMH TPAAUIIMOHHOIO 00y4YeHus: B (hopMe JIEKIHUil, TaO0paTOPHBIX, TPAKTH-
YECKHUX padOT U CAaMOCTOSITENBHON padOTHI CTYJEHTOB;
- TEXHOJIOTHsI OaIbHO-PEHTUHIOBOM CHUCTEMBI OLIEHKH YCIIEBAEMOCTHU CTYAEHTOB,
BKJIIOYAsi TECTUPOBAHUA KaK (hOpMYy KOHTPOJISi 3HAHUM CTYICHTOB.
-UH(POPMAIIMOHHBIE TEXHOJIOTUM (BU3YaJbHBIC JIEKIIMM C HMCIOJIb30BAHUEM IPE3CH-
TaIIMOHHOTO MEeToAa OOYUCHUSA).

Mertoauyecknue peKOMEHJAUNN CTYAEHTY U MPENOJABATENI0 U3JI0KEHBI B Me-
TOJAMYECKUX YKa3aHUAX K J1a0OpaTOPHBIM paboTaMm:

1.JlaGopaTtopHbIii TPAKTUKYM K BBHITIOJHEHHUIO Ja0OpAaTOPHBIX M yueOHO-
HCCIIE0BATEIbCKUX paboT Mo Kypcy «MatepuanoBeneHuey ajisi OakaaaBpoB TeX-
Hu4yeckux cneruanbHocTel./ [.B. Knesnos [u ap.]- Tomesrta: TI'Y, 2014.- 107 ¢.;

2. MeTanmoBeaeHUE YIIICPOANCTHIX CIUIABOB: JAOOPATOPHBIN MPAKTHKYM /
M. A .Bui6otimuk[u ap.]. — Toaeartu: TT'Y,2005.- 78c.
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10. Y4eOHO-MeTOAUYecKOe W MHPOPMALMOHHOE oOecreYeHre JUCHUILIH-
HbI (Y4e0HOr0 Kypca)

10.1. O0s13aTeJIbHASI JINTEPATYypPa

Ne i/

bubauorpadguyeckoe onucanue

Tun (yueOHUK, yuedHoe
nocoodue, yuedHo-
MeTOTHYECKOE IM0Cco0ue,
NMPAKTHKYM M Ap.)

KoauuecTBo B
onoJImoTEKE

Typumuaa B. [O. Marepuanosenenue
[OnekTpoHHBIN pecypc]: MexaHnuueckue
cBolicTBa MeTaioB. Tepmuueckas oOpa-
0oTka MeTaioB. CrenuanbHbIE CTaIH U
cruiaBbl : yue6.mocobue / B. FO. Typunu-
Ha ; mnoxn pen. C. A. Hukynuna.
Mocksa :MUCuC, 2013. - 154 c. - ISBN
978-5-87623-680-7.

Y4uebHoe 1mocooue.

9BC "Jlanp"

Comnues 1O. I1. MarepuanoBenenue
[DnexTponHbIi pecypc] : yueOnuk / FO. I1.
Counnes, E. U. IIpsaxun ; nox pen. 1O. I1.
Conniena . - Cankr-IletepOypr :
XUMU3AT, 2014. - 782 c. - (YueObHuUK
utst By30B). - ISBN 978-5-93808-236-9.

YyeOHUK

OBC
"IPRbooks"

10.2. JlomoiHUTebHAS JIUTEPATYPa M Y4eOHble MaTepHaJbl (ayaM0-, BUIEOIO-
coous u ap.)

- ¢poHx Hay4yHO# OuOmorexku TI'Y:

Tun (yueOHUK, yueOHoe
nocooue, yueOHo-

KoauuyecTBO B

kyMm/M.A.Beiooitmmuk[u  ap.]. — TombsT-

Ne i/ bubéanorpadguyeckoe onucanue MeToAn4YecKoe nmocooue,
OubanoTEKe
NPaKTHUKYM, ayAHO-, BU-
Aeonoco0usi u ap.)
1 [ramumoB D. P. MarepuanoBeneHue s
TPAHCIIOPTHOTO MAIIMHOCTPOEHUS [DIeK-
TPOHHBIN pecypc] : yueb.nmocobue / 3. P.
[anumoB [u ap.]. - Cankr-lIletepOypr :| YueOnoe nocooue. | ObC "Jlanp"
Jlanb, 2013. - 448 c. : un. - (YueOHUKH
st By3oB.CrieniuanbpHas JuTeparypa). -
ISBN 978-5-8114-1527-4.
- apyrue poHabI:
MeTtannoBeeHue yrilepoaruCThIX CIUIABOB: N
ACTIHE YIICPOA JlabopaTopHbIit 00
1 [maGopaTopHbIit IIPaKTH- (MeToIecKHit
HPAKTUKYM KabuHeT Kadeapsr)
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Tun (yueOHUK, yueOHoe
nocoone, yueOHo-
KosauyecTBO B
Ne i/ bubéanorpadgmyeckoe onucanmne MeToAHu4YecKoe mocodue,
O0udbamoTeke
NPaKTHUKYM, ayAUO-, BU-
J1e01moco0ust u 1ap.)
mn: T1'Y,2005.- 78c.
PKypHan «BeCTHMK MarHuToropckoro roc-
2  [yOapCTBEHHOIO TEXHUYECKOTO YHHBEPCH-
reta uM. I'.11. HocoBay»
DKypraan «BectHuk Camapckoro rocynap-|  Ilepuommdeckoe [Tnarhopma
3 |CTBEHHOTO0 TEXHUYECKOTO YHHMBEPCUTETA. HAy4HOE U3JaHHEe eLibrary
Cepust: TEXHUYECKHE HAYKW
4 DKypnan «JIuTb€ u MeTaILuTyprus»
5 [DKypnan «TexHOIOrust METAJIIOB)»
6 PKypnan «MarepuanoBeneHue
7 [Kypnan «IlepcniekTHBHBIE MaTepHAIIb» Heproiriecioe [nargopua
yp P P HAy4YHOE W3/IaHue SciVerseScopus
8 [Kypnan «Bonpocsl MaTepraiOBEICHUS
COI''TACOBAHO:
JlupexTop Hay4dHOU OMOIMOTEKH A.M. AcaeBa
(noonuco) (U.0. ©amunus)
« _» 20 1.

MII
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10.3. [lepeuensb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ce-
] ""UnTepHet"

e «BecTHHK MarHUTOTOPCKOTO TOCYIAPCTBEHHOTO TeXHHYeCKoro yHuBepcutera um. [.11. Hoco-
Bay, http://vestnik.magtu.ru

e «Becrauk CaMapcKoro rocy1apcTBEHHOIO TEXHUYECKOTo yHUBepcuTeTa. Cepus: TEXHUYECKHE
Hayku», http://science.samgtu.ru/node/31

o «JIuteé u MeTamutyprusi» http://lim.bntu.by

e  «TexHomorus MeTaioBy» http://www.nait.ru

e «[lepcrexTrBHbBIC MaTepuabl» hitp://Www.j-pm.ru

e Web of Science[DnexTpoHHbIN pecype] : MyabTHAUCHHUILTHHAPHAS pedepaTuBHas 0aza JaH-
ueix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna : apps.webofknowledge.com. —
3ari1. ¢ sKpana. — 3. pyc., aHriI.

e Scopus[DaekTpoHHbIH pecype] : pedeparuBHas 6a3a manubix. — Netherlands: Elsevier, 2004— .
— Pexxum nmoctyna : scopus.com. — 3arii. ¢ 3kpaHa. — 3. pyc., aHrJI.

e Elibrary[DnexktponHnslii pecypc] : HayyHas dekTpoHHas 6ubnuoreka. — Mocksa : HOb, 2000
. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., anri.

10.4. IlepeyeHb NPOrPaAMMHOI0 00ecTeYeHUsI

Ne HanmenoBanue I10 KouaunvecTBo | PekBu3uTHI 10roBopa (nara,
n/n JIMICH3UH HOMep, CPOK JAeHCTBHA)
1 Windows 1398 JHorosop Ne 690 ot 19.05.2015r.,
CPOK JIEUCTBHS - OECCPOYHO
2 Office Standart 1398 Horogop Ne 727 or 20.07.2016r.,
CPOK JeHCTBHA - OecCpOUHO

10.5. Onucanme MaTepHAJIbHO-TEXHHUYECKOW 0a3bl, He0OXOAMMOW ISl
OCyILIeCTBJIEHHSI 00Pa30BaTEIBLHOI0 MPOLEcCa MO AUCHHUILUIMHE (MOAYJII0)

HaumenoBanue o060opyno-
o~
BAHHBIX Y4eOHbIX KaOuHe- » = o X
. dakTHvecKkuii agpec - 2 2
TOB, Ja0opaTopuii, Ma- 4 =z
Ne IlepeyeHb OCHOBHOI'O Y4eOHBIX KAOMHETOB, = g 5 &
CTEPCKUX U JIp. 00bEKTOB . s £ e 3
n/n o0opynoBaHust Jaboparopuii, MacTep- = E NS
1151 IPOBE/IEHUsI MPAKTH- CKHUX 1 1 g E S
. =}
YeCKHX M JIaGopaTopHbIX P = < 2
3aHATHI
Jlaboparopuss "Tepmoobpa- | CTon y4eHHYECKUH IBYX-
6orka matepuanos" (I'-103) | mecTHBIN , cTON mpenoja-
p ( ) . peron 445667, r. ToapsaTTH,
(T-111) BaTEJbCKUIl , CTYJ Tpero-
JlaBaTeIbCKUN oCKa ya. bexopycexas, 14
1 ’ 8 3nanme (JIut. A) — rmas- | 22m° 10
ayautopHas  (MenoBas), . .
HBIIT KOPITYC , TIEPBBIH
1eyb, TBEPJOMEP, TEPMO- yranK
rapa, CTaHOK HOJHPO- ’
BaJIbHBIH
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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/

Jlaboparopuss "TepmooGpa-
00TKa MaTepuaoB"
(T'-102)

Cron ydeHuueckuil IByX-
MECTHBIA , CTOJI Tpernoja-
BaTEIbCKUM, CTYJ Npeno-
JlaBaTEIbCKHUH, yCTAHOBKH:
CM-20, CM-24b, CM-
11A, CM-8, CM-7b, CM-

445667, r. TonpsTTH,
yi. benopycckas, 14

31, CM-6 pava, CM-6 3ﬂaHvI/Ie (JTur. A)*FJIaUB- 114,8
HBII KOPITYC , TIEPBBIH
KpYyI, MalldHa UCIIbITa- yrarK.
tenpHas P-5, mpecc rua-
paBnmuueckuit P-10, ycra-
HOBKa Ha TEH30METPHIO.
Jla6oparopus (/1-201) Cron yueHWYecKuil NIBYX-
MECTHBIN (MOHOOJIOK), 445667 1. Tonbsrmm
CTOJI TIPEIIO/IaBaTeNILCKUH, o Ben(; coxas. 1 4i3 50,7
JOCKa ayauTopHas (Melo- y Py ’
Bas., Kadenpa
Jlabopatopuss  "DnekTpoH- | CTON y4eHHUECKUH IBYX-
HOM MHUKpockonuu" MECTHBIH , CTON Jabopa-
(I'-114), (I'-116) TOPHBIH, CTON TPENoaaBa- 445667 1. Tonbstin
TENbCKHH, CTyJ mpenosa- yiL. Eeﬂ’opyccxaﬂ, 1 4’
BATCIBCIIH, J0CKa Ay~ | 3,0 pye (Jut. A) — ras- | 20,9 2
TOpHast (MeJIoBast), MaKEeThI MBIt KOPIIYC , TIepBBITA
3JIEKTPOHHBIX MMKPOCKO- ’
moB , Merauiorpaduye- T
ckuit Mukpockon MHM-7.
VYuebnast aymuropust Ui | MOHOONOKH ~ JBYXMeCT-
NIPOBEJCHUS 3aHATHH JIEK- | HBIE , CTOJI TIPErojaBa-
IMOHHOTO THUMa. Y4eOHas | TeIbCKUH, CTYJN Tpernoja-
ayAUTOpHUS IS TPOBEICHUS | BATENBCKUH, IOCKAa ayau-
3aHATHH CEMHHApCKOTO TH- | TOpHas (MenoBas), 3KpaH
nma. YueOHast ayAuTOpuUs Ul | HABECHOM, CTAI[MOHAPHBIN 445667 . Tonsstmn
KYpPCOBOTO MPOEKTUPOBAHMS | TPOEKTOP, poreccop, yiL. Een,opyccxaﬂ 1 4’
(BBITIOJTHEHUSI KYpPCOBBIX | MBIIIIb KOMIILIOTEpHAS, | - - (Tur. A) *’FHaB- 893 78
pabor). YuebHast ayTuTOpuUs | MyJbT JJIs MPOEKTOpa imﬁ Kopnyc. A '
JUISL TIPOBENICHHsT TPYIIIOBBIX 3Ta>1<’.
U UHIUBHIYQIbHBIX KOH-
cynpTanuil. YuebHas ayau-
TOpHS Ul IIPOBEICHUS 3a-
HATHH TEKYIIEro KOHTPOJIS
U TPOMEXYTOYHOH arTecTa-
uu. (I'-324) (I'-326)
VYuebnas ayauropust and | CTon y4YeHHYeCKHH Tpex-
MPOBEACHUS 3aHATHHA JIeK- | MECTHBIH (MOHOONOK)
LHOHHOTO THHa. Yd4eOHas | CTOJ IpenojaBaTeNIbCKuil,
ayAUTOPHUS JJIsL TIPOBEJICHUSI | CTYJ IIPENOJaBaTeNIbCKHM,
3aHATUH CEMHMHApPCKOTO TH- | JOCKa ayJAMTOpHas (Mello-
na. YueOHasi aygutopus JUisl | Basi), kadeapa HACTOIbHAs 445667 . Tonsstin
KYPCOBOI'O IPOEKTHUPOBAHMS v Ben’opyccxaﬂ, 1 4’
(BemosHCHIA KYpCOBBIX 3nanue (Jlut. A) —rnas- | 99,6 99

pabort). YueOHas aynuropus
JUIL IPOBEIEHHs TPYIIOBBIX
U WHIUBUIYaldbHbIX KOH-
cynmpTanuii YueOHas ayau-
TOpusl Ul TIPOBEACHUS 3a-
HATHH TEKYLIEro KOHTPOIs
U NPOMEXYTOYHOU aTTecTra-

un. (I'-304)

HBII KOPIYC , IEPBBIN
ITaK.
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Komnsrotepnsiit knacc. Io-
MEIEHUE IS CAMOCTOSI-
TENBHOU paboThL. YueOHas
ayAUTOPHUSA JUTA IPOBEACHHS
3aHATUHA CEMUHAPCKOIO THU-
ma. YueOHas ayAnTOpuUs JUIs
KypCOBOTO IPOCKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
pabot). YueOHas ayuropus
JUI IPOBEIEHHSI FPYNIOBBIX
U UHJVBUyaJIbHbBIX KOH-
cynbTanui. YueOHas ayu-
TOpUSL I IPOBEEHUS 3a-
HATUH TEKYIETo KOHTPOIIS
1 IPOMEXYTOUHOM aTTecTa-
mu (I'-401)

Crousibl yueHUYECKHUE, CTY-
nbst yueHuueckue, [IK ¢
BEIXOZIOM B ceTh lHTEpHET

445020
I'. Tonpsarry, yn. beno-
pycckas, 14, I'-401 (mo-
surust o TTI Ne 48, atax
4)

84,8

16

o1



