benepaibHOE TOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIHbHOE YUPEKICHUE
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:

2018

(HampaBieHHOCTH (TIPOHIIB))

PacnpenesieHue 4acoB JUCHUIJIMHBI 10 CeMECTPaM U BHIaM 3aHATHI (110 y4eOHOMY IVIaHY)

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

ToabsiTtTH, 2018




PaGouast mporpamma cocrasiena Ha ocHoBaHuu @I'OC BIIO/®I'OC BO u y4yebHOro miaHa Hampas-
neHus noArotoBku (cneruanbHocT) 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ecreyeHnue mMa-

HIMHOCTPOUTECIILHOI'O ITPONU3BOJACTBA
(KOO U HAUMEHOBAHUE HANPABTIeHUsL NOO20MOBKU, cheyuanrbHocmu 6 coomeemcmeuu ¢ @IOC BI10/@I'OC BO)

PeunensupoBanue padoueii mporpaMMbl JUCUMILIUHBI:

OtcyTcTBYET
VYyebnas (pabouas) mporpamma oJ100peHa Ha 3aceaHuH KadeIpol (ipo-
TOKOJ 3acefanust Ne OT «_ » 20 r.).
Penenszent
(OondrcHocmb, yuenoe 36anue, cmenetb) (noonucs) (U.0. @amunus)
« » 20 1.
Cpoxk aeiicTBusi pado4eil NporpaMMbl JUCHHUIIIMHBI 10 « » 20 .

Cpox oeticmeus ymeepoicoennou PII/[: ona npoepamm bakanraspos — 4 2ooa; 015 npoepamm
mazucmpog — 2 200a; 015t nPOSPaAMM CREeYUATUCMOo8 — 5 Jiem.

Nudopmanus 00 akryanusanuu padodei mporpaMmbl I CHUILIHHBI:

IIpoTtokoun 3acenanus kapenpsl No 0T «_ » 20 1.

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

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T

ITpoTokon 3acenanus kagenpsl No 0T «_ » 20 T
COI'JTACOBAHO

3aBenytomuii kahenapoit  OGopysOBaHME U TEXHOIOTHH MAITMHOCTPOUTENBLHOTO MPOU3BOJICTBA
(8vinyckaioweli HanpasieHue (CReyuaibHOCMy))

«_ » 20 1. H .1O. Jlorunon
(noonucs) (H.0. @amunus)
VTBEPXAIO
3aBe,uyIOIHI/Iﬁ Ka(beﬂpoﬁ HaHOTEXHOIOTHH, MATEPHATIOBEAEHUE U MEXAHHUKA
(pazpabomasuieii PI1/])
«_» 20 1. A.C. CenvBaHoB
(noonucs) (U.0. ©amunus)


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

Crpykrypa mucunminnabi«Mamepuanoeedenue 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
= = N o s 9 A
KOTOpBIX | MO y4. & 2 & g 5 & = SE| 2
peanuzy- | TaHy = £ 5 g 3 g g £ © ; g,
> o &
ercs ° S g, > o g, 5 s2qd E5 9 £
8 5 g g & 8 | g¢ g El1E5EZH 3¢ % = <
Kypc a) = =i = /A = o A EY =& = =
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.  Jatp mpexactaBienue o ¢azax B METAIUIMUECKUX CIUIABaX 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 BUJIaX TEPMHUUECKON 00pa-
OOTKH METAJIJIOB U CILIABOB.

S. O3HAaKOMUTH CTYACHTOB C KJIacCH(PUKALHMEH 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, MpUOOpEeTaeMble B pe3yabTaTe H3yUeHUs! JAHHON JUCIHUILTUHBI (y4eOHOTO
Kypca) —METaJNIOpeXylIie HHCTPYMEHTHI U MHCTPYMEHTaJIbHasi OCHACTKa, 000py-
JIOBaHME W TEXHOJOTHMYECKas OCHACTKAa MaITMHOCTPOUTEIBHOTO MPOU3BOJCTBA,
TEXHOJIOTUS (PUBUKO-TEXHUYECKONU 00pabOTKN MaTEpUasOB.

3. Ilnannpyemblie pe3yJbTAaThl O0yUYeHHUS MO AUCHHUILINHE (Y4eOHOMY
KYPCY), COOTHECEHHbIE C MJIAHUPYEMbIMH Pe3yJIbTATAMHM OCBOEHHUS 00pa3oBa-
TeJbHOM NMPOrpPamMMblI

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

- CIOCOOHOCTh K caMo- | 3HATh:METOJIMKH CaMOO0yUYeHHUs U caMO0Opa30BaHMUS
OpraHM3alMi M CaMo- | YMETh:MOJdy4yaTh 3HAHUS U3 Pa3IMYHBIX UH(POpPMAIMOH-
obpazopanuro (OK-5 HBIX HCTOYHHUKOB

Bianers:MeTogukamMu mmorcka nH(GpoOpMayu 13 JIHTepa-

4



Typbl U IHTEpHET-pecypcoB

- CIOCOOHOCTh MpUMe-
HATH CIOCOOBI paIyo-
HAJILHOTO HCIIOJIb30Ba-
HUSI HEOOXOIUMBIX BU-
JIOB PECYpPCOB B MalllM-
HOCTPOUTENBHBIX TPO-
U3BOJICTBaX BBIOMPATH
OCHOBHBIE M BCIIOMOTa-
TEIbHBIE  MaTepHAJIbI
JUIS WU3TOTOBJICHUS H3-
nenuii, crocoobl peanu-
3allUM  OCHOBHBIX TeEX-

HOJIOTHUYECKUX TIpoIiec-
cos (T1K-1)

3HaTh: CIIOCOOBI pPaduOHAJIBHOI'O HCIIOJIB30BaHUA He00-
XOOAUMBIX BHIOB PECYpCOB B MAIINHOCTPOUTCIIbHBIX
IIPONU3BOACTBAX, CITOCOOBI peam3alilii OCHOBHBIX TCX-
HOJIOTHYCCKUX IIPOUCCCOB

YMeTh: IpUMEHATh CHOCOOBI PALMOHAIBHOTO HMCHOJIb-
30BaHUsl HEOOXOJMMBIX BHIOB PECYpPCOB B MAalIHHO-
CTPOUTEIBHBIX MPOU3BOJCTBAX BBHIOMPATH OCHOBHBIE W
BCIIOMOTATEIbHBIE MAaTEPUAJIbI TSI U3TOTOBIICHUS U3JIE-
JUM.

BJ'IaI[eTB: criocobamu PaduOHAJIBHOI'O HCIIOJIb30BaAHUA
H€O6XOI[I/IMI)IX BHUAOB PECYypCOB B MAIIMHOCTPOUTCIIb-
HBIX ITPOU3BOACTBAX H criocobamMu peajmn3aliui OCHOB-
HBIX TCXHOJOTHYCCKHUX IIPOLCCCOB

- CIOCOOHOCTH HUCIOJIb-
30BaTh METOJbl CTaH-
JAPTHBIX UCIIBITAHUH 110
ONPENENECHUIO (PU3UKO-
MEXAHUYECKUX CBOMCTB
U TEXHOJIOTUYECKUX I0-
Ka3aTejled MaTepuaIoB
U TOTOBBIX MAIIUHO-
CTPOUTENbHBIX  H3[IE-
JIMWA, CTaHJIApTHBIE Me-
TOABl UX MPOEKTUPOBA-
HUS,  TMPOTPECCUBHBIE
METOIbl IKCIUTyaTaluu
uznenuii (ITK-2)

3HaTh: METObI CTAHIAPTHBIX UCTIBITAHUM 110 ONpEeIie-
HUIO (PU3UKO-MEXaHUUYECKUX CBOMCTB MaTEpHUAJIOB U TO-
TOBBIX MAIIMHOCTPOUTEIbHBIX W3ACIUN, CTaHJIAPTHBIC
METOJIbl UX MPOEKTUPOBAHMUS, MPOTPECCUBHBIE METOBI
AKCIUTyaTaluu U3AEIun

YMeTh: MCNOIB30BaTh METOJbl CTAHAAPTHBIX HCHBITA-
HUM TIO ONpPENENIEHUI0 (PU3MKO-MEXAaHUYECKUX CBOICTB
MAaTE€pUAJIOB U T'OTOBBIX MAIIMHOCTPOUTEIbHBIX U3AEIUN

Bnaners: crangapTHbIMH METOAAMH IMPOECKTUPOBAHUS
TOTOBBIX MAIIMHOCTPOUTEIIBHBIX HU3/ICJINH, MPOTPECCUB-
HBIMU METOJIaMU SKCIUTYyaTalluy U3ICJIUH

CIIOCOOHOCTH BBIOUPAThH
METO/Ibl M CPENCTBa U3-
MEHEHHUS HKCILUTyaTaly-
OHHBIX XapPaKTEPUCTHUK
M3IEIUNA  MalIMHOCTPO-
UTEIbHBIX pou3-
BOJICTB, AHAJIM3UPOBATH
ux XapaKTEPUCTUKY

(TIK-22)

3HaTh: cOCOObI PallMOHAIBHOTO UCIOJIL30BaHUs HE00-
XOJUMBIX BHJIOB PECYpPCOB B MAaIIMHOCTPOUTEIHHBIX
MPOU3BOJICTBAX, CMOCOOBI pean3aliil OCHOBHBIX TEX-
HOJIOTMYECKHUX MPOIIECCOB

YMeTh: NPUMEHATHh CMOCOOBI PAMOHATIBHOTO HCMOJb-
30BaHMsI HEOOXOJIMMBIX BHJIOB PECYpCOB B MAIIIMHO-
CTPOUTEIBHBIX MPOU3BOJICTBAX BBHIOMPATH OCHOBHBIC H
BCIIOMOTaTEJIbHbIE MATEPUAIIBI JJII U3TOTOBJICHUS U3/E-
JIVH.

Bnaners: crnocobamu paryioHaIbHOTO HMCHOIb30BaHUS
HEOOXOJMMBIX BHUJOB PECYPCOB B MAIIMHOCTPOUTEIb-
HBIX MPOU3BOJACTBAX M CHOCOOAMHU pealih3alliid OCHOB-
HBIX TEXHOJOTHYECKUX MPOLIECCOB

TemaTnueckoe coaep:kaHue JTUCUUILVIMHBI (Y4eOHOr0 Kypca)




Pa3nea, moayJib

IMoapasznen, Tema

MeTamnoBeaeHue

Kpucramnuueckoe ctpoenue. [ledexkTsl KpucTamimyecko-
ro CTpOEHHUs MeTajuioB. BiusHue ux Ha MEXaHUYECKUE U
bu3nyeckre CBOMCTBA.

Kpucrammmszanus yncteix MetauioB. Da3el B MeTaIMye-
CKMX CIUIaBaX. 3aKOHOMEPHOCTH KPHUCTAUIM3allMK CIUIa-
BOB. [IpaBmio ¢a3. JlmarpaMMbl COCTOSIHHSI JABYXKOMIIO-
HEHTHBIX cucTeM. Da30Bbie MpPEBpaAlICHHS B TBEPAOM CO-
CTOSIHUH.

Cranp, yyryH. ®a30Bble NMpPEBpAIICHUS B CTAISIX U YYTy-
Hax.

MexaHnnueckre CBOMCTBA METAJUIMYECKUX MATEPHUATIOB.
MexaHn3MBbl pa3pylIeHUsI.

OCHOBHBIE METO/Ibl YIIPOUYHEHUS METAJUIOB U CILIABOB.
N3MeHeHune CTpyKTypbl U CBOMCTB MaTE€pUajoB MU Ijia-
CTUYeCKo# nedopmaruu u Harpese aehOopMUPOBAHHOTO
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 poja.

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

MamuHOCTpOUTEBbHBIE
MaTepuabl

Marepuanbl. KOHCTpYKITMOHHBIE CTalud U CIUIaBbl (yTJie-
poaucTeie, serupoBaHHbie). UyryHnsl. KoHCTpyKIIMOHHbBIE
I[BETHBIE CIUIaBbl (HA OCHOBE TUTAHA, AJTIOMUHUS, MEJN)

NHcTpyMeHTanbHBIE CTanu U CruiaBbl. CTaM U CILIABBI C
0COOBIMH (PU3UYECKUMH CBOMCTBAMU

Hemerannunueckue maTepuasl (M1aCTMACChl, KEpaMHye-
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 — OCBOEHHE CYIIECTBYIOUINX TPATUIIMOHHBIX U COBPEMEHHBIX TEXHOJO-
TUil MOJydeHHs U OOpabOTKH KOHCTPYKLIHMOHHBIX MaTepHalIOB; MPUMEHEHHUE 3TUX
3HaHUU TPU HEOOXOJUMOCTH BBIOOpAa METOAa OOpabOTKM MaTepuajoB B COOTBET-
CTBUH C KOHKPETHBIMHU 33JJa4aMU U yCIOBHUSIMH.

3anauu:

1. ChopmupoBath 3HaHUS O GU3NYECKUX OCHOBAX M BUIAX 00pabOTOK mare-
pHayioB

2. CpopmupoBaTh yMEHUS MO aHAJINU3Y JOCTOMHCTB M HEJIOCTATKOB OCHOBHBIX
BUJIOB 00pa0OTOK MaTepuaioB, ONPEAEIECHUIO 00JacTU X IPUMEHEHMSI

3. CopmupoBaTh HaBBIKUA pabOTHI CO CIIELUATIBHON U CIIPAaBOYHOM JHUTEpaTy-
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.

JucuuminHbl, yd4eOHble KypChl, JUIsl KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJIbTaTe U3YUYEHHUS JAHHOW JAMCLUMIUIUHBI (y4eOHOTo
Kypca) — «MarepuanoBegeHue», «OCHOBbI IPOCKTHON NEATENBHOCTHY, «MexaHuka
4y, «MeTamopeKylue HHCTPYMEHTBI 1 MHCTPYMEHTAJIbHAsE OCHACTKAY.

3. IlinanupyemMble pe3yJbTATHI 00y4YeHUsI 1O JUCHUILUIUHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIE C IUIAHMPYEMbIMHU Pe3yJbTATAMH OCBOCHHUSI 00pa3oBaTeib-
HOH MPOrpamMMBbl

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

CIIOCOOHOCTB K CaMOOp- | 3HATh:METOJIMKH CaMOO0yUYEHHUs U caMO0Opa30BaHMUS

raHu3alMy ¥ caMooOpa- | YMeTh:MmoyyaTh 3HAHWS U3 Pa3IM4YHbIX HH()OpPMAIMOH-
3oBanuio (OK-5) HBIX HCTOYHHKOB

Brnanerb:MeToankamMu noucka MHGOpMaAIMU U3 JTUTEpaTy-

pbl 1 UHTEpHET-pECYPCOB

CIIOCOOHOCTh ~ TNpUMe- | 3HATh:

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

HUSI HEOOXOJMMBIX BHU- | 000PYAOBAHHME W OCHACTKY JIMTEHHOIO MPOU3BOJICTBA, JI0-




JIOB PECypCOB B Malllu-
HOCTPOUTEJIBHBIX  TIPO-
U3BOJICTBaX  BbIOUpPATH
OCHOBHBIE M BCIIOMOTa-
TEJIbHbBIE MaTepuabl
JUIST U3TOTOBJICHUS U3-
nenuii cnocoObl peanu-
3allUMl OCHOBHBIX TE€XHO-
JOTMYECKUX IPOIECCOB,
aHAJTUTUYECKHE W YHC-
JCHHbIE METOAbl TP
pa3paboTke MX MaTema-
TUYECKUX MoOJIeNel, a
TaKKe COBPEMEHHBIE
METO/bl pa3paboTKU Ma-
JOOTXOJHBIX,  DHEPro-
coOeperaronmx 1 3KO0J0-
THYECKH YUCTHIX Malllu-
HOCTPOUTENBHBIX  TEX-
Hojoruii (ITK-1)

CTOMHCTBA W HEJOCTATKH PA3IMYHBIX CIIOCOOOB MPOU3-
BOJICTBA OTJIMBOK W OOJIACTH WX NMPUMEHEHUS, JTUTCHHBIC
CBONCTBA MaTe€pHUaJIOB;

000pyZI0OBaHUE U OCHACTKY OCHOBHBIX METOJIOB 00paboT-
KM 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 OIIE-
paruii 00pabOTKH MaTepUasoB;

BBIOpAaTh U3 MHOT000pa3usi METOAOB IMOJY4YEHUs: U 00pa-
OOTKM MaTepuanoB HauOoJiee ONTUMAIIBHBIN ISl KaKI0TO
KOHKPETHOT'O Ciyvas

Bnaners:

CIIEUATLHOU TEPMUHOJIOTUEH;

HAaBBIKAMHU HWCIIOJIb30BAaHUSL CIIPABOYHOW M CHEHHUAJIbHOMN
TEXHUYECKOM JTUTEPATYPHI;

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

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

3HaTh: METOAbl CTAHAAPTHBIX HCIBITAHUA IO OIpEAeIe-
HUIO (PU3UKO-MEXaHUYECKHX CBOMCTB MaTe€pHaioB U TOTO-
BBIX MAIIMHOCTPOUTEIBHBIX U3JEINNA, METOABI UX MPOEK-
TUPOBAHHUS

YMeTh: UCIOIb30BaTh METOJbI CTAHJIAPTHBIX HCIBITAHUN
o OompeAccHU0 (HU3UKO-MEXaHUYECKUX CBOMCTB MaTe-
pPHAJIOB ¥ TOTOBBIX MAITHHOCTPOMUTEIIHHBIX M3

BJ'IaI[eTBZ MCTOAaMHU CTAHAAPTHBIX HCIIbITAHUM T10 Oo1IpC-
JCICHUIO (I)I/I3I/IKO-MeXaHI/I‘-IeCKI/IX CBOMCTB MaTCpUuaIoB U
rOTOBBIX MAIIMHOCTPOUTCIIBbHBIX I/IBI[€JII/II71, METOdaMH HX
IMPOCKTUPOBAHUA

CIIOCOOHOCTh BBIOMpATH
METO/Ibl U CPEACTBA WU3-
MEHEHHUS HKCIUTyaTalu-
OHHBIX XapaKTEPUCTUK
W3IEIUNA MalluHOCTPOU-
TEJIbHBIX IPOU3BOJCTB,
aHaJIuM3UpOBaTh 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 00pabOTKHM MaTe-
pHAJIOB




Brnagers: HaBblkaMy MCIHOJB30BAHUS TPAJULHUOHHBIX U
HOBBIX TEXHOJIOTMUECKUX MPOLECCOB, OINepaluii, o6opy-
JIOBaHUs, HOPMATUBHBIX U METOJUYECKAX MATEPUAIIOB IO
TEXHOJIOTUYECKOMN MTOATOTOBKE MPOU3BOACTBA

CIIOCOOHOCTh K CaMoOp-
TaHU3allid U caMoo0pa-
3oBaHHIO(OK-5)

3HaTh:
METOJIMKH CaMOOOYUYCHHS M CaMOOOpa30BaHUs

YMeTh:
MoJIy4yaTh 3HAHUS M3 PA3IUYHBIX WH()OPMAIIMOHHBIX HC-
TOYHHUKOB

Bnanetn:
METOJMKaMHU Moucka UHGOPMAIUUA U3 JIUTEPATYPhl U UH-
TEPHET-PECYPCOB

TeMmaTH4ueckoe CoACpPKaHNEC TNCHUIIINHBI (yqeﬁﬂoro Kypca)

Paznen, moayanb

IMoapasaes, Tema

1. PeuukimHAT TEXHUYE-
CKHUX O0BEKTOB

1.1. Y)KusHeHHBII UK TEXHUYECKUX O0BEKTOB

1.2. ITonarue "PenukinHr oObEKTOB'", €ro BUBI

2. [TapameTpsl, xapak-
TEPU3YIOLIUE KAaYECTBO
U30CIUN

2.1. TouHOCTE HeTanei

2.2. lllepox0BaTOCTh MOBEPXHOCTH JAECTAJICH

2.3. YripoyHeHue MOBEPXHOCTH JETAIEN

2.4. TexHOJIOTHYECKHE OCTaTOYHBIC HAIIPSOKCHUA

2.5. TexHONOrMYECKUE OCTATOYHBIE ehopMaIuu

3. Merautyprudeckoe
MIPOU3BOJICTBO

3.1. MatepuaJbl, MpUMEHSEMbIC B METAJLTypTrHIeCKOM
TIPOU3BOJICTBE

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 CTATN

4.3. UyryHsl ¥ TBEpJIbIC CIIABBI

4.4, 11BeTHBIC CIIJIaBbI

4.5. Komno3nnroHHble MaTEpUaIbI

4.6. Kepamuueckue MaTepuaibl

4.7. HaHOCTPYKTYpHBIE MaTepUaIIbl

5. IIpou3BoACTBO 3aro-
TOBOK U U3ACIINHI

5.1. JIuteitnoe mpOU3BOJCTBO

5.2. O6paboTKa METAJIJIOB JaBJICHUEM

5.3. CnenanpHble METOABI MOJTYUYEHUS 3aTOTOBOK

6. Texnosnornueckue
MPOIIECChl 00PadOTKU
METaJIOB

6.1. OOpaboTKa METAIJIOB pe3aHUEM

6.2. Otnenounas 00pabOTKa METaJUIOB

6.3. CBapka MeTaJJIOB

6.4. DnexTpodusnyeckas u SAECKTPOXUMUUIECKast 00padboT-
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 paboTa CamocrosTenbHas pabora S
TCUCHHUC qacoB ° . - E :
) ) s ©
110 . = = L& QL
KOTOPBIX ya & 5 & = 5 & 2 & ? =
IJ1aH > =]
peanusy- y = | & = S g 8| 5 €c| &
° S =% = ° =3 > A a A =
ercst = 5 5 = 2 o 2 g¥yd E3 g 5
5 B | Sz| E| 3 |gg E| =|3%3 2¢| 2| - g
Kype A = = = A Bk & AlxEd =& = =
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 yue6Horo 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 Tpebdyemoe 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 ayuropus | 1 100 [unaotecnenenne,  aresd
1 HANIEpOBaHIE aTOMHBIX IIOCKOCTEH 1 HAaNpaBICHHUI. [—
1 Monyis [JTaGopaTopHoe — 3aHs- 11263 AHAIIN3 KPUCTAUTHYSCKOTO CTPOCHHS METaJLIOB M CITABOB[ n 2 ) Crienuann3upoBaHHast 1 |r-114| 15 [locxa wenosan, Cren
1 Tne Nel.l 1 maGoparopust 126. 0Gopy.
AHai3 KpUCTALTMYECKOTO CTPOEHMSI METAJUIOB: OMpesie-
1 Monyis [[IpakTHdeckoe 3aHsTHE Ip3 JICHHE OCHOBHBIX XApaKTEPHCTHK OJEMEHTAPHBIX sueek| n 5 2 + Aynuropust AT TIPAKTH-| 25 |ocka senonas
1 Nel bpap>, MHAMIMPOBAHUE ATOMHBIX TJIOCKOCTEH M HampaBJie- YECKUX 3aHATHI
HUA.




CaMOCTOSITEIbHOE

Monynb [ToaroToBka K nabopaTopHbiM padoram. V3yueHue crienu-|
. u3yyenue Marepuanal Cam Ao paTop P A 0
1 QJIbHOU JIMTEPATyPBIL.
Nel
JleekThl KpUCTATIIMYECKOTO CTPOCHHUS: TOYCUHbIE, JTHHEH-| llocka wmenosas, Me
Jlexiust Ne2 Jlex [HbIe, MOBEPXHOCTHBIC. METAJUIOB M MX BIMSHHE HA (pHU3UYC- JI JlekuimoHHas ayuropus 0 |maoGecneuenue, 3arem-|
CKHE U MEXaHUYECKHE CBOWCTBA. reHme
Monyis [JlaGoparopHoe — 3aHsi- AHaJIM3 KPUCTAUIMYECKOT0 CTPOCHHs METAJIOB U CIUIABOB CreluaIn3upoBaHHas locka wmenosas, Crer,
J1a63 I T-114) 15 [ o o6
1 Tue Nel.2 2 maGoparopust 1a0. 0dopyx.
CaMocTosTeNnbHOE
Monynb VI3ydeHre ydeOHBIX MaTepuasoB Ha 00pa30BaTElIbHOM|
n3ydenne Marepuanal Cam . AK 0
1 o2 [OpTaJie U CHeHUAIBHON JINTEPaTyphl
Monynb Brusare 1eGeKToB KPUCTAIIMYECKOIO CTPOEHUS Ha (DU3H- Hocka  menosas, ~ Me-
. Jlexrmst Ne3 Jlex ned P . p b JI JlexiimoHHast ay tuTopust 100 |maoGecneuenne, 3arem-
1 UeCKHE U MEXaHUYECKHE CBOMCTBA METAJLIOB. [—
Makpockonuueckuii aHanu3 (MakpoaHaiu3) CTPYKTYpbI
Mouaynb [JTaboparoproe — 3aHs-| P (maxp ) PYKTYP Crienuaiu3upoBaHHast Jlocka memosas, Crren.
JIab3 |MeTaM4ecKuX MaTepHanoB. MUKPOCKONMYECKHH aHAJIN3 IT -108( 0 [ .5 o6
1 Tie Ne2.1 maGoparopust 6. obopyx.
(MUKpOAHAJIU3) CTPYKTYPbl METAIMYECKUX MAaTEpHaIIOB |
Monyns [[IpakTnueckoe 3aHATHE| [locTpoeHre aTOMHBIX IUIOCKOCTEH ¥ HampaBJICHHH 110 AynuTopust UIsl 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 MPAKTUYECKOMY 3aHSTHIO, H3YYCHHUE CIICIIH-
uzydenne Marepuanal Cam . 0
1 AJIbHOM JIMTEPaTyphI.
Ne3
Kpucramm3amnus 4uCTBIX METaJIOB. MeXaHU3MbI 3apOXK- Jocka  menosas, Me-
Jlexuus Ned Jex [P P JI JlekumoHHas ayquropus 0 |mmaoGecreuenne, 3arem-
IeHUS U pOCTa KpUCTALIMTOB. CTPOSHHUE CIIUTKA. erie
Makpockonuueckuii aHanu3 (MakpoaHaU3) C TYpBI
Moy [JIaboparopHoe  3aHs- P (maxp ) TPYKTYP Criennau3upoBaHHast Jlocka menosas, Cren,
JIa63 |MeTaynmueckux MarepuanoB. MHUKPOCKOIMYECKHH aHAIH3| I [-108| 15 [ o5
1 THe No2.2. maGoparopust 1a6. 0Gopyx.
(MHUKpOAHAJIU3) CTPYKTYPBl METATMYECKUX MAaTEPUAIIOB 2
CaMOCTOSATENbHOE
Monynb [loaroroBka K 1a00OpaTOPHOMY 3aHATHIO, U3y4YEHHE Yy4ueO-
u3ydenne Marepuanal Cam s o 0
1 Nod HOI 1 METOANYECKOH JINTepaTypHL.
Monynb CrutaBpl. Dasel B METAUIMUECKHUX CIUIABAX. 3aKOHOMEPHO- flocka  menobas,  Me-
Y. Jlexrms Ne5 Jlex P JI JlekumoHHas ayquropus 100 [wmaotecneuenne, 3arem-
1 CTH KpHCTa/IM3amu crasos. [Ipasmo das. Henne
Monynb [JlTaboparoproe — 3aHs-| 11463 [locTpoeHne nuarpaMMbl COCTOSIHUS CIUIaBa TEPMUUECKUM o Crienuaiu3upoBaHHas, r-103| o [Rocxa wenosas, Cnen.
1 Tre Ne3 METOIOM maGoparopust 1. oGopyn.
[ledexTpl KprcTauIMyeckoro crpoeHus. Toyeynsie nedek-
Monyis [[IpakTHaeckoe 3aHATHE| mp3 ™" Mertonsl omnpeneneHUss KOHIEHTPAlUHM BaKaHCHH U I AyIuTOpUs. UL IIPaKTH- 25 |tocxa senonas
1 Ne3 P Me)Ky3eIbHBIX aTOMOB, SHEPIHH WX 00pa3oBaHUS M JHEp- UECKHX 3aHSTHIA
THM aKTUBALUM MHUTPALdK
CaMOCTOSTENIbHOE
Monynb [loaroToBKa K MPakTHYECKOMY U J1a0OpATOPHOMY 3aHSTH-
u3ydenne Marepuanal Cam . 0
1 Nos siM. V3ydeHne criennanbHOi TMTepaTyphl.
JlarpaMMbl COCTOSIHUS IByXKOMIIOHEHTHBIX CHCTeM. J{ua- Mocka  menosas, Me-
JTexrmst Ne6 Jlex ([rpamMMa COCTOSHHMSI CIUIaBOB, 0Opa3yroIMX TBEpIbIE pac-| JI JlekumoHHas ayquropus 0 |maoGecnieuenme, 3arem-|
TBOPBI C HEOTPAHYEHHOMN PaCTBOPHUMOCTBIO. HicHme
Monyis [JIabopatopHoe  3aHs- 11263 lccnenoBanue CTPYKTYpBI YIIIEPOJUCTHIX CTajeil B paBHO- I Creruain3upoBaHHas r-108| 15 [ossa meronas, 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 Y Jlexiust Ne7 Jlex uarp > pasyloll P JI JIexiimonHast ay tuTopust 100 [mmaoGecneuenne, 3arem-
1 UeHHBIE TBEp/ble pacTBOPEL JlnarpaMma ¢ 9BTEKTUKOMH. erie
CamocTosTeNnbHOEe
Monyinb
7 1 uzydenne Marepuanal Cam |MI3ydenue MaTepnanoB Ha 0Opa30BaTEILHOM MOpTAiIe AK 0
Ne6
7 Monyis [JIabopatopHoe  3aHs- 1263 lccrnenoBaHue CTPYKTYpHI YIIIEPOAUCTBIX CTaleH B paBHO- n Creruan3upoBaHHas r-108| 15 [Pocka wenosas, Cnen.
1 e Ne4.2 BECHOM COCTOSIHHM METOZOM MHKpOaHaIn3a 2 maGopartopust 126. 0Gopy.
[lucnokauuu. Bextop Broprepca. Pacyer MOLIHOCTH 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, 3arem-
COCIIMHEHUS. HCHHC
8 Mouynb [JTaboparoproe — 3aHs-| 11263 ccnenoBanue CTPYKTYpPbI YIVIEPOIUCTBIX YYT'YHOB METO- n Criennaiu3upoBaHHask 114 15 [locka venosas,  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 1 JTexuust Ne9 Jlex J JIeKIIMOHHAS Ay TUTOPHUSI 100 [maoGecneuenne, 3arem-
HEHUE
9 Moy [JIaboparopHoe  3aHs- 1263 llccenoBanue CTPYKTYpHI YIJIEPONHMCTBIX UYTYHOB METO- I Creruann3upoBaHHas r-114| 15 [Foosa weronas, Cren.
1 Tue No5.2 I0M MUKpoOaHasu3a 2 maGoparopust 1. oGopyn.
Pacuer muarpaMM COCTOSHHS JBYXKOMIIOHETHBIX CHCTEM.
Monyis [[IpakTHaeckoe 3aHATHE| AyIuTOpUs. UL IIPaKTH-
9 IIp3 |OnpeneneHue XHMHYECKOTO COCTaBa U OOBEMHOIO COOT- I o 25 [Mocxa Genas mapkepras
1 NS YECKUX 3aHATHI
HouIeHHs (a3.
CaMOCTOSATENbHOE . .
Monynb [loaroroBka K 1abOPaTOPHOM M MPAKTHYECKOW paboTaMm ¢
10 n3ydenne Marepuanal Cam o 0
2 NeO MCIIOIB30BaHUEM CIIEIUATBHOM JINTEPaTyphI
MOHyJII; [ocka  menoBas, Me-|
10 1 Jlexrmst No10 Jlex JI JlekunoHHas ayquropus 0 |mmaoGecnieuenme, 3arem-|
HCHUC
Monynb [JlTaboparoproe — 3aHs-| Creluan3upoBaHHas Crien|
10 . paTop J1a63 [HcnpITanue MaTepuaoB Ha TBEpAOCTH 1 I . P r-103( 0 H%CK% Mesosas, - e
2 THe Ne6.1 maGoparopust 126. 0Gopy.
CaMOCTOATENbHOE
Moxyns TloxroroBka K 1a0OPaTOPHOMY 3aHSATUIO C HUCIOJIb30BAHMU-
11 nsyuenne marepuana 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
Mognynb [JTaboparoproe — 3aHs-| Creruanrn3upoBaHHas Crien,|
11 . pPaTop J1a63 [McnpITanue MaTepHaoB Ha TBEPAOCTS 2 I 1 P r-103( 15 ’H?K% Mesosaz, - et
2 e Ne 6.2 maGoparopust 126. 0Gopy.
AHanu3 auarpammsel coctosiHust Fe-C.Onpenenenue cTpyk-
[pakTrueckoe 3aHsTHE| AyauTopusi IS TIPaKTH-|
11 IIp3 |rypsl, pazoBoro cocraBa, XAMHYECKOTO COCTaBa U OOBEM- I1 25 |Mtocka menosas

N6

HOI'0 COOTHOLICHUS cba3 YIICPOAUCTBIX crayei IIpU_pas-

deCKUX 3aHATHI
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JIMYHBIX TEMIIEpaTypax.

CaMOCTOSTEIbHOE
Monyib
12 5 nzydenne Marepuanal Cam |MI3ydeHue MaTepranoB Ha 0Opa30BaTEIbHOM MOpTAIe AK 0
Nell
Moyib Da3oBbIc MPEBpAIEHHS B 4 ax TpU HarpeBe M OXJja- Hocka  menosas, =~ Me-
12 Y. Jlexumst Nol2 Jlex peBpail YIyH P P JI JIexiimonHast ay tuTopust 0 |mmaoGecneuenne, 3arem-|
1 PKICHHH. HEHUE
Mouyib [JTaboparopHoe — 3aHs-| Crieniau3upoBaHHas Crett,
12 Y paTop JIa63 |McnbiTanue 00pa3ioB Ha pacTsbKeHue | I1 1 P -114( 15 H%CK% Mexosas, - tnett
2 THeNe7. 1 maGopartopust 1ab. 0bopyx.
CaMOCTOSTEIbHOE
Monyib
13 5 nzydenne Marepuanal Cam |MI3ydenue MaTepnanoB Ha 0Opa30BaTEILHOM MOpTAIe AK 0
Nel2
MOZ[yJH) [ocka  menoBas, Me-|
13 5 JTexmus Nel3 Jlex JI JIexOHHAs ayAUTOPHs 100 [maoGecneuenue, 3arem-
HCHHUC
Monyib [JlaboparopHoe — 3aHsi-| CrienMau3upoBaHHas, Crett,
13 Y. patop JIa63 [Acnbitanue 06pasios Ha pacTshkeHue 2 I 5 a P r-114] 15 ﬂ‘%c"z Meopa, Iel
2 THe Ne7.2 maGopartopust 6. obopyx.
OrnpejeneHie CTPYKTYphl, (ha3oBOro cocraBa, XUMHYECKO-|
Moaynb [[IpakTHdeckoe 3aHsATHE| pei PYKTYPEL, & i AymuTopust UL TIPaKTH-
13 IIp3 |ro coctaBa M 00GBEMHOr0 COOTHOLIEHHMS (pa3 yriIepoaUCThIX I 5 M 25 |Mocka menosas
1 Ne7 deCKUX 3aHATHI
yTYHOB IIPH Pa3IHYHBIX TEMIIEpaTypax.
CaMOCTOSTEIIbHOES
Mouyib TloAroTOBKa K MPAaKTHYECKOMY 3aHSTHIO C MCIOJIb30BaHH-
14 n3ydenne Marepuanal Cam o AK 0
2 Nol3 eM CIIeLHaTbHON TUTEPATYPBL.
Moynb Knaccudukamuss ¥ BUIbI MEXAaHMYECKUX HCIBITAHHUI: CTa- Jocka  menosas, Me-
14 ¥ Jlexuus Nel4 Jlex u JI JlekumoHHas ayuropus 0 |mmaoGecneuenne, 3arem-
2 THYECKHE, AMHAMHUYECKHE, YCTAIOCTHEIE. eme
14 Moy [JIaboparopHoe  3aHs- 11263 OrnpejeneHne ylapHoil BA3KOCTH MaTepuaia. 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- Jlocka  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 MaTepuana. Y CcTaloCTHas! n 5 Criennau3upoBaHHas r-114| o [focxa wenosas,  Cren.
2 Tue Ne§.2 [POYHOCTh MaTepuana 2. maGoparopust 1. oGopyn.
M b |[IpakTHYeck HSTH! 1] HIEC MEXaHWYCCKUX CBOWMCTB IO JHArpaMM - AyaaTopHsl T 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
[luHaMuYecKoe ¥ [UKINYECKOE HarpyxeHue. VcmbrTanue,
Monyib Ha YIapHYIO BSI3KOCTh H YCTAIOCTh. MEXaHU3MBI paspylie- Hocka  werosas, =~ Me-
16 Y. Jlexiust Nel7 Jlex YAapHy Y paspyin JI JlekuimoHHas ayuropus 0 |mmaoGecneuenne, 3arem-
2 HUS METAUINYECKUX MaTepHajoB: BS3KOE, XPYIIKOe, KBa- erie
BUXPYITIKOE, BSI3KO-XPYIIKOE, CMEMIAHHOE, YCTATIOCTHOE.
Monyis [JTaGopaTopHoe — 3aHs- BiusHMEe XOJTOIHOW IUIACTHYECKOl JeopMalvi Ha TBEp- Crelain3upoBaHHas locka wmenosas, 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  3aHs-| JIa63 |BimusHue XOJIOIHON IIaCTHYECKOW JiehopMalliid Ha TBEP- II 5 Criermain3upoBaHHas I'-103| 15 |locka mernosas, Cren,
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2 e Ne9.2 mocTh MeTaita 2 maGopartopust 1a6. oGopyx.
17 Monyas [[IpakTuueckoe 3aHATHE] Tp3 [{ukinueckoe Harpyxenue. OrnpezneneHue mnapameTpoB + n 5 2 } Aynuropus ANA TpAKTH-{ 25 | ocxa Genas vaprepras
N9 LIMKJIa HATPY)KEHHSL. YECKUX 3aHITHI
17 ToroBblii  TECT IO ™ + 100 2 KoMIbroTepHbIii  Ki1acc| 1 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
|
Kypca U3yYCHHS 3ET Hezenb, B [ Bceero KonrakrHas pabora CamocrositenbHast pabora e =
TCUCHHUC JacoB o =
KOTOPBIX | MO y4. 2 = L & 2
P IIaH & 8 5 g 25 z
- [
pesmay- | = | & | & = | "Bl is
ercst e 5 & & = o 5 SEH £35 8
2 5 | €3 E| B |¢g3 & | &|5%% ¢ = s
Kypc M = 5 E = A |5 E = |l<gEg =& = =
Marepuanosee- 3 5 16 180 86 34 34 18 94 92 2 3au.
aHue u TKM-2
"pO}IOJDKl/lTeJ'II:HOCTB y4eOHBIX Mepo- TpeGosanns « pecypeam
K B NPHSATHIA, TPOBOIUMBIX
p p M
a B a Ne Pexo-
¢ X K| a
H " n € 10 HHAUBHAYAIBLHOMY 0 y M menaye-
a pi § B ay/INTOPUH Mas
e | Ne mony- | HaumenoBanue yue6- Onucanue yueGHOro meponpusTus (rema, popma npo- | u 0 rpaduKy cTy/eHTa a| a a TeDna-
I st HOTr0 MepONpPHUsATHS ; BeJIeHHsT) c Y a - X HT cpa
e a m Ja B , Tpeoyemoe ypa
a " Tun ayauropun Nen
Ja H . Ja o| 1 ¢ | odopynoBanue
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" B | B4a- | uHTepaKT. a| . y
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T
0
[peBpamienus B yriaepogHCTON cTainy Hpu Harpese. 13o-
Monyip 3 [JTexuust Ne9 Jlex [repmuueckuii pacmnaj NepeoxJIaXxIeHHOro aycreHuTa. Pac- JlekLimoHHas ayuTOpUs 100 [MemuaoGecneuenne
[1a]] ayCTCHUTA [P HEIIPEPHIBHOM OXJIAXKIACHUU
CaMocTOsITEIbHOE
CamocTosITEIbHOE M3y4YeHHE Y4eOHOrO MaTepuaia U Celu-
n3ydenue martepuana Ne| Cam . 0
9 JIBHOI JTUTEpaTypBI
/TaGopaTopHoe 3aHATHE DpakTorpaduueckuii aHAIN3 pa3pyLICHHs] METAILINYECKHX| Criennani3npoBaHHas
Moyas 2 patop Jlag3 [PPAKTOrPad paspyt P [-103| 15 |Cnen. na6. oGopyn.
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 3aHATHE BiustHEe XOJIOMHON IUIACTHYECKOH nedopManuy 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
UTaGopaTtopHoe 3aHATHE (Crenuan3upoBaHHas ITocka Menosas, Cren
Moy 3 JIa63 (OTKkur 1 HOpMaM3alys yriIepoJUCTON CTann -103| 15 ’ '
Y Ne 10.1 P T 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 yriIepoJuCTON cTaln -103| 15 ’ !
y (Ne 10.1 P 1A YTIICpOn TaGoparopust [1a6. 0Gopyt.
(CaMocTOsATENBHOE
Monyns 3 [u3ydenne Matepuana | Cam [M3ydeHme MaTepnaina 1o METOOUIECKAM yKa3aHHIM 0
Ne 10.2
UTaGopaTopHOE 3aHsTHE, 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
CamoctosTensroe l13yuenne yueOHOro Marepmana 10 METOJWYECKHM yKasa
Monynb 3 [u3ydenne matepuana Ne| Cam e e P YK 0
HISIM
11
UTaGopaTopHoe 3aHsTHE, BiusiHMe KoNMUecTBa yriepoaa Ha TBEPAOCTh 3aKaJCHHOM (Criennatn3npoBaHHast ITocka menosas, Cren,
Moy 3 JI1a63 N -103] O 6. o6
Ne 12.2 yriaepoaucToi cranu maboparopus 1ab. obopy.
UTaGopaTopHoe 3aHsTHE, BiusiHEE CKOPOCTH OXJIaXICHHS Ha TBEPAOCTH YTIIECPOIH- ICrierinan3upoBaHHas ITocka menosas, Cren,
Moy 3 JI1a63 N -103] 15 6. o6
Ne 12.3 cTOIt cTanu maboparopus 1ab. obopy.
(CaMoCTOSATENBHOE
ICaMoCTOSITENIbHOE M3y4eHHE y4eOHOro Marepuana M Cre-
Moy 3 [uzydenne marepuana Ne| Cam o 0
12 [(ATbHON JIUTEPaTyphI
IMonyms 3 [CamocTosiTebHOE Cam [M3ydeHue yuyeOHOro MBTEpHaga MO METOJUYECKUM yKasa- 0
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n3ydyeHue matepuana Ne
12.1

HUSAM

Monynb 3 Plexims Nel3. Jlek [Crapenue u ornyck. TMO u XTO. UVlekiioHHast ayAMTOPUS 100 MenmaoGecneuenue
UTaGopaTropHoe 3aHATHE N Crienmanu3upoBaHHas
Moy 3 patop JIa63 OTmycKk yriaepoaucToi cTainu 6 1 P [-103| 15 [Cren. na6. oGopya.
Ne 12.4 maboparopust
(CamocTOsATENIbHOE o
13yuyeHue yueOHOro MaTepuasia M CIELUalIbHOM JuTepary-
Monyns 3 [uzydenue matepuana Ne| Cam 0
13 pBI
Ha60paT0pH0e 3aHATHEC CHBHI/IaﬂI/ISI/IpOBaHHaﬂ Tocka menoBasi, Crerr.
Monyns 3 JIa63 |OTIycK yriepoaucToit craim 6 -103| 15 ’ ’
. Ne 12.5 yer yraepon maGoparopust 1a6. oGopy.
Komcry HWOHHBIC CTanmu U civiaBel. Yyryasl. Konc -
Monyns 4 [[Texuns Nel4 Jlex pyKI yry PyX Jlex1IMOHHAs ayJUTOPHS 0 |MemnaoGecneuenne
INOHHBIC IBETHBIC CILIABHI.
CamoctosessHoe 3y4yeHune yueOHOro MaTepHalioB 10 METOAMYESCKUM yKa3a
Monyins 4 [u3ydenue matepuana No| Cam A ¥ P K 0
131 HISIM
JTaGopaTopHoe 3aHSTHE] Crienann3upoBaHHas
Monynb 4 paTop JIa63 [BiusiHue jerupoBaHus Ha IPOKAIMBAEMOCTh CTaJIH 6 ! P I'-103| 15 |Cueu. 1a6. o6opyx.
Nel3.1 naboparopus
JTaGopaTopHoe 3aHsTHE] Crienianu3upoBaHHast
Monynb 4 paTop JIa63 [BiusiHue jerupoBaHus Ha NPOKAIMBAEMOCTh CTaJIH 6 1 P I'-103| 15 [Crew. 1a6. oGopyx.
Ne 13.2 naboparopus
Camoctosressioe 3yyenue yueOHOro MaTepualia | CHELHaIbHOM JINTEpaT
Monyins 4 [u3ydyenue marepuana No| Cam Y y P pary 0
14 ot
MHCTpyMeHTANbHbBIE CTATH U CIUIaBbl. CTanu M CIUIABHI C|
Monyns 4 [[Texuus Nel5 Jlex [ocoOkMm  ¢usmueckumu  cBoiicTBamu. Hemerammaeckue Jlex1IMOHHAs Ay JUTOPHS 100 [MennaoGecnesenne
MaTepuansl. HanomaTepuansl: kiaccudukanms 1 cBOMCTBa.
CamoctosrerbHoe 3y4yeHre yd4eOHOro Marepuaiia 10 METOJMYSCKUM YKa3sa
Monyns 4 [u3ydenue marepuana No| Cam e ¥ P YK 0
141 HISIM
JTaGopaTopHoe 3aHsTHE] Crienianu3upoBaHHas
Monynb 4 patop JIa63 [3akanka u crapeHue aIFOMUHHEBOTO CIUIaBa 6 ! P I'-103| 15 [Cnen. na6. oGopyx.
Ne 14.1 maboparopust
[CamocTosTeIEROS M3yuyeHne ydueOHOro Marepuana I0 CIECLHAJILHOW JINTEpa:
Moy 4 [m3ydenne matepuana Ne| Cam v e P P 0
15 RS
JTaGopaTopHOoe 3aHSTHE] Crieranu3upoBaHHAs
Mopmyms 4 paTop JIa63 [3akaika M cTapeHHe alFOMHHHEBOTO CIUIaBa 6 1 P -103[ 15 |Hocka menosas
Nel4.2 TaGoparopus
CamoctosersHoe 3y4yeHne y4ueOHOro MaTepualia Mo CHEIUaIbHOU JITepa
Moy 4 [m3ydenne matepuana Ne| Cam " y: e P P 0
15.1 P
JTaGopaTopHOoe 3aHsTHE| . Crierann3upoBaHHAas
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
JTaGopaTopHoe 3aHsTHE] . Crienianu3upoBaHHas
Monynb 4 patop JIa63 [MapkupoBKa cTaneil u CIjIaBoB 6 ! Hp -103| O [Cneu. 1a6. oGopyx.
Nel5.2 maboparopus
MToroBelii  TecT 1O . " KommbroTepHBIil  Kitacc
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 HOpMBI TEKYIIEr0 KOHTPOJISA M IPOMEKYTOUYHO aTTecTAlluH

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
MakcuManbHOE KOJIMYECTBO OanjioB 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, ohopmieHre OTYETA TI0 J1al. pad. v HAIKMCaH-
pabore. HBI TecT — 60% oT MakcuMyMma 0asioB.
Otpabotka, odopmiieHue oTueTa 1o Jyad. pad -30% ot
MaKcUMyMa 0ajlloB.
MakcuManbHOE KOJIMYECTBO OaljioB BBICTABISETCS, €CIH|
CIaH TEOPETHYECKUI MaTephal MO TeMe MPaKTUIECKOTro 3a-
[MpakTudeckoe 3aHsATHE [TpakTHdeckoe 3aHsATHE 5 OTuerT 1o MmpakTUKe.

HTUS ¢ TIepBOro pasza. llocie ka0 clielyIolie MonbITKA
BEIIUTacTCs 25%.

HroroBelii TECT MO KypCy

JlonyckaroTcsd  CTYJIEHTHI,
BEITIOJTHHUBIINE — yUeOHBIH]

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

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 KOJIUYIECTBO 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 peH-
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- [ Tumbl 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, odopmienue 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.
MaxkcuMmanpHOe KoimyecTBO 0auioB 3a TecT - 100. Kaxnoe 3ana-
JlormyckatoTcst CTyIEeHTHI,
. . JJHHE B TECTE OIICHMBAETCS OJMHAKOBBIM KOJMYECTBOM OaslIOB.
MToroBeiii TecT mo Kypcy uepes| UTOroBwId TecT 1o Kypey BEITIOJTHUBINNE yIeOHBIH]
100 Pacuernass ¢opmyna pesynbTupyromero 6amra: 100k/n. I'me n -
LT yepe3 LT [U1aH 10 J1a0OPaTOPHBIM .
AGoTaM 00IIee KOIMYECTBO 3aJaHuid, k - KOJIHMYECTBO MPAaBHIHHO BBITIOJH
P ) HEHHBIX 3aanuii. B mannom tecte n = 30.
/lonmyckaroTcst CTyAEHTBI, N
e naGpasmme 40 Ga 20 OaJUIOB 3aCiTy’)KMBAET MOJIHOCTHIO OCBEIICHHBIN OTBET IO TPEM|
[Tepecmaua 3aueTa MpernoaaBaTeio| [Tepecmaua 20 p BompocaM. HemomHbIi OTBET OlIEHWBaeM YMEHbBIIEHHBIM KOJUYe-

JIOB 1O HAKOIIUTCIBbHOMY)]

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

[pEHTUHTY

Cxema pacyera HTOTOBOW OLIEHKH:

Texymuii peHTHHT (BCe 3aHATHUS U IPOMEKYTOUHBIE TECTHI) + Pe3ynbTaT HTOroBOro TecTa u Bce Jie-

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

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Ha3zBanue 0aHKA 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 3a,Z[aHHﬁ HHﬁ, [pcaAbsAB- | HOBAHUS pa3aciioB SaIIaHI/Iﬁ TCCTHUPOBA-
JEICMBIX CTY- TECTa B pas- HHUC, MUH.
JACHTY JeJie
MarepuanoBesieHuE U 30 1. Ctpoenue uacaib- 3 60
TEXHOJIOTHUS KOH- HOTO KpUCTaJIa
CTPYKIIMOHHBIX MaTe- 2. Kpucrannuzanus 3
pHaoB. METAJUIOB U CILUIaBOB
3. Tepmopunammue- 4
CKHe OCHOBHI (ha3o-
BBIX IPEBPALCHUN.
4.Jluarpamma xeie- 3
30-yTJIEpOJI. CTPYK-
Typa CTalled U 4yry-
HOB.
5. Teopetnueckuii 3
aCIIEKT IUTACTUYECKON
nedopMaiuu
6. Pexpucranmuzanms 2
7. MexaHu4deckue 2
CBOMCTBA
8. Pa3pyenue 10
1.2.2. MaTtepuanoBeaenue u TKM-2
Ha3Banue 6anka Kon-Bo 3ama- | Homepa u Haume- | Kon-Bo | Bpewms Ha
TECTOBBIX 33JIaHUM | HHUU, IPEABSAB- | HOBAHUS PA3AEIIOB |33aJaHUN | TECTUPOBA-
JIIEMBIX CTY- TecTa B pas- HUE, MUH.
JEHTY Jene
MarepuanoBenesue u 30 1.Teopetuueckue oc- 10 60
TEXHOJIOTHUS KOH- HOBBI TEPMHUYECKON 3

CTPYKIMOHHBIX MAaTC-

00paboTKH CIIIaBOB




pHaoB. 2. OCHOBHBIE BUJIBI 2

TEpMUYECKOil 0Opa-
00TKH

3.IlpakTuka TepmMu-
YecKon 00paboTKH

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

MaTepuasoB (CTaju,
YyTr'yHbl, IBETHbBIE
cmuiassl). 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 TIOIUMOPPU3M.

2 Tunel cBsi3eii: MOHHAsI, KOBalieHTHasA, Ban-nep-Baansca, Mmertamumueckas. MIx ocoben-
HOCTH U BJIMSIHHE HA CBOMCTBA KPUCTAJLIOB.

3 JlepeKThl KpUCTANTMYECKOTO CTPOSHHSI, TeOMETPHUYECKas! KJIACCH(DHUKAIIHSL.

4 Toueunsle nedexTsl. MexaHu3Mbl UX 00pa3oBaHMs. 3aBUCUMOCTb PAaBHOBECHOH KOH-
L[EHTPAllMM BaKaHCUH OT TEMIEpPaTyphl.

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

6 Jucnokanuu. BnusiHue MIIOTHOCTH JUCIIOKALMI Ha IPOYHOCTHBIE CBOWCTBA KpUCTAJLIA.
Kpusas Oxunra. Pacuer TeopeTnueckoil mpoOYHOCTH.

7 OKcIepUMEHTaIbHbIE 3aKOHOMEPHOCTH IIacTUYecKol nedopmanmu. MexaHUuyecKue
CBOMCTBA U UX XapaKTEPUCTHKHU.

8 Hedbopmanmonnoe ynpounenue. [Ipupoaa naknena. Tekctypa aedopmaiiui.

9 Jlepopmarius MoJMKpUCTAINYECKUX Tell. 3epHOTPaHUYHOE YIIpOUYHEeHHUe. 3aKOoH XoJula-
[lerua.

10 Paspymenue xpynkoe u Bsaskoe. TemneparypHslid IOPOT XJIaJHOJIOMKOCTH.

11 Bnusiaue Temnepatypsl Ha cBoiicTBa aeopMupoBaHHOro Metasia. Pekpucraminzanus
U €€ THUIIBI.

12 MexaHU3MBbl IUIACTHYECKON AedopMaIiy: CKOJIbXeHHE, IBOMHUKOBAaHHE.

13 MexaHu3MBI TUTACTHYECKOW JedhopMaIiii: MEXaHU3M TEOPETUUYECKON MPOYHOCTH, Me-
XaHU3M T PYy3MOHHO MMOJI3YUECTH.

14 TepmoaunamMuueckue oCHOBBI (pa3oBbIX mpeBpamieHuil. (TepmoanHamuueckue MoTeH-
1uaibl, GazoBoe paBHOBECHE, BTOPOIl 3aKOH TEPMOIMHAMHUKH.)

15 ITonsaTus cucrema, cruiaB, ga3a, KOMIOHEHT, MEXaHHUECKasi CMECh.

16 da3pl B cIu1aBax. XMMHUYECKHE COETUHEHUS

17 Kpucranmnmzanus u ee stansl. Kpurrnaeckuil 3apoaslil ¥ 3aBUCUMOCTB €r0 pa3MePOB OT
CTETIEHH NIEPEOXJIAKICHNUS.

18 3akOHOMEpHOCTH KpucTaum3auuu. Kpussie Tammana.
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Ne n/n

Bonpocsi

@a3bl B cruiaBax. TBepAble paCTBOPbl U UX TUIIBL. Y CJIOBHSI HEOIPAHWUYEHHON PACTBO-

19 PUMOCTH. XMMHUYECKUE COCTUHEHHUS.

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

21 OcHoBHbIE THIIBI AuarpaMMm coctosiHud. [IpaBuna kononel. Kpucrammuzanus u cTpyk-
TypooOpa30BaHUE CIIABOB.

29 BnusiHue npuMmeceil Ha poLecchl KpUCTAIUIM3ALUU M PEKOMEHAALINY 110 UX MCII0JIb30-
BaHUIO.

23 Jlnarpamma cocTostHUs kKene30-yriepo. Pa3pl, JMHUU, KPUTHYECKHE TOUKH.

24 [lnarpuaMMa COCTOSIHUSA XKelne30-yriaepol. Kpucramnuszanus U cTpykTypooOpa3zoBaHHe
CTaJIeH.

25 3aBUCHUMOCTb CBOMCTB CTaJIel OT COIEp KaHuUs YIiepoa.

26 Jl.c. )xene3o0-yriepos MetactabuinbHas. Kpucrammsanus u cTpykTypooOpasoBanue Oe-
JbIX 4yryHOB. O01aCcTh NPUMEHEHHUS.

97 J.c. )xene3o0-yriepo MetactabuibHas. Kpucramumsanus u cTpykTypooOpa3oBanue Oe-
JbIX YyryHOB. O01acTh NPUMEHEHHUS.

28 J.c. xene30-yriaepoJ crabuibHas. Kpucramimszauus U CTpyKTypooOpa3oBaHHE CEephIX
yyryHoB. O0jacTb NPUMEHEHUS.

29 Knaccudukanus cepbix yyryHoB. CrocoObl noydeHusi. BiausiHue cTpyKTypsl Ha cBOIi-
CTBa CEPHIX YYTYHOB.

30 IIpeBpamenus B ctayiu npu HarpeBe. HacinecTBeHHOCTh ayCTEHUTHOTO 3€pHA.

31 Juarpamma U30TEPMUYECKOTO NPEBPAILCHNUS aYCTCHUTA. BnusiHue ckopoctu oxinaxe-
HUS HA CTPYKTYPY U CBOWCTBA CTaJICH.

32 MaprencutHoe npeBpaiieHne. OCHOBHbIE OCOOEHHOCTH, KHHETHKA IPEBPAILICHHSL.

33 TepmooOpaboTka. Kitaccudukanmsi 1 OCHOBHBIC TEXHOJIOTHYECKHE ITAPaMETPBI.

34 3akanka. Ha3HaueHue, BUIbI 3aKaJIKu, CTPYKTYpa CTajel 1ocie 3aKajiku.

35 IIpeBpanieHus npu OTIyCKeE.

36 Paznune cBOWCTB MPOIYKTOB 3aKaKU M OTITYCKA(TUTACTHHYATHIX M 36pPHUCTHIX CTPYK-
TYyp).

37 Bunpl otiycka, Mx Ha3HaueHHE, CTPYKTypa cTajel mocie OTIycKa, pa3jindusi B CBOM-
CTBax.

38 Omxur 1 u 2 poga. TexHonornyeckre napaMmeTpsl 1 Ha3HaYeHHE OCHOBHBIX BUOB OT-
KHTA.

39 BnusiHue nerupyromux 3J€MEHTOB Ha MOJUMOP(H3M Kejle3a U TEeXHOJIOTMYECKUe Ia-
paMeTpbl TEPMUYECKONH 00pabOTKH.

40 OcHoszble BUAbl XTO. CylmHOCTh, TEXHOJOTHYECKUE ITApaMETPhl, HA3HAYCHHE

41 Knaccugukanus 1 MapkUpoBKa KOHCTPYKIIMOHHBIX MaTepHAJIOB.

42 I{BetHbIe criaBbl. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA, 00JIaCTh MPUMEHEHHUSI.

43 Hemerannuueckue matepuais (TutacTMacchl, pe3uHbl, cTekiaa) OCOOEHHOCTH CTPOSHUS,
CBOHWCTBA, 00J1aCTh MPUMEHEHUSI.

44 Kommnozutimonnsie marepuanbl. OCOOEHHOCTH CTPOCHUSI, CBOHCTBA, 00JIACTh MPHUMEHE-

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 Tel. Da3oBbIe Mpe- paKTHYeCKue padoTHl,
BpAIllCHUS B METATTNIECKIX 1IK-1, 2, 22 odopmIIeHHE Pe3yihb-
CIIaBax OK-5 TaTOB, (OPMYITHPOBKA

BBIBOJIOB, TECTUPOBA-
HUE

2 | Mexann4eckre CBOMCTBA JlaGopatopHbie 1
MaTepuaiaoB. MexaHn3Mbl PaKTUYECKUE PaOOTHI,
paspyIeHus. IIK-1, 2, 22 oopMIIEHHE PE3YITb-

OK-5 TaToB, (POpMyIHpPOBKa
BBIBOJIOB, TECTUPOBA-
HUE
3 | Tepmuueckast 06paboTKa Me- JlabopaTopHbie U
TaJUIOB U CILJIaBOB. IpaKkTU4YeCKue paboThl,
IK-1, 2, 22 odopMmIieHUE PE3yIib-
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
JJIS OLEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, XapaK-

TePU3YIOLIMX 3TANbI (P)OPMHUPOBAHNS KOMIIETEHIIMI B MpoLecce 0CBOeHHs 00-

pa3oBaTeIbHOM NPOrpaMMbI

8.2.1. KommuiekT 3aganuii k jaboparopHoii padore Nel

Tema: «MapKkupoBKa KOHCTPYKITMOHHBIX MAaTEPUATIOB)

A) ObopMHUTH KOHCIIEKT IO TEME JIa0OPaTOPHOU PabOTHI.
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b) Bemonuute 5 3amanuii utoroBoro tecra. Kmaccuduiuposars, pacmmdpo-

BaTb MAapKH CILJIaBOB.

Bapuant 1 (u enie 14 BapuaHTOB TECTOB)

Ct5Imc.
V10A
18X2H4MA
K460-3
bpKMu3-1

»ow

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

b) BeinmonauTts 3a1anus kK 1abopaTopHOit padoTe.

[110cKOCTh B KyOMYECKOM KPUCTAIIIE OTCEKAET Ha KOOPIMHATHBIX OCSIX OTPE3KHU, PaBHbIC a; 2B;
¢. Onpenenuth kpuctauiorpaduueckue nuaekcol miockoctu (hkl)?
[TocTpoiiTe MPOCTPAHCTBEHHOE H300paKEHUE TIIOCKOCTEH (Ha mpuMepe Ky0a), HMEIOIIHX KPH-

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

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [111]; [111]; [111];

[111]; 21 17:11 1 17; [211]; [311].
[Toacuuraiite yncao aToMOB B siueiiku U KoopauHanuonHoe uucio ais OLK u 'K u I'TTY
pELIETOK.

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

1. K Cc10%KHBIM KPUCTAIUTMYECKHM PEIIETKAM OTHOCHT ...
1. kpucTayuIMyeckue KyOuyecKre pereTKu

2. pemieTKu ¢ OOJBITUM KOJTUYECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JIOJ0 AIEMEHTAPHON SYEHKHU MPUXOIUTCS 00Jiee OJJHOTO aToMa
4. pemeTKd, y KOTOPBIX Ha JOJI0 dJIEMEHTAPHOU STUEUKU TPUXOIUTCS OJIMH aTOM

2. Beibepure cootBetcTByromnme xapakrepuctuku st [LK pemerku:
1. a=b=c; a=p=y=90; K=12;x=0,74

2.a=b=c; a#B=y=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;xk=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 HanpaBieHUs

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

5. CBoiicTBO, 3aKjrOYarolieecs B HEOJHOPOJAHOCTH CBOWCTB MaTepuana B pPa3iHMYHbBIX KpH-
cTayorpauuecKux HapaBICHUIX, HA3bIBACTCA ...
1. uzorponus

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

Tema: «OnpeneneHue MIOTHOCTH JUCIOKAIIUM METOIOM AJEKTPOHHOW MHUKPO-
CKOITHH»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PaOOTHI.

b) BeimosnauTsk 3a1anus k 1abopatopHoit padore.

[ToncunTaTh MIOTHOCTH AMCIOKAWN Pa3TUYHBIMA METOAAMHU MO 3JIEKTPOHHOMHKPOCKOITH-
4ecKUM (oTorpadusiM.

B) BeimosiuTts 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1.OnekTpoHHas MyIIKa B MUKPOCKOIIE IPeHA3HAYEeHA IS ...

1.60M0apIupOBKH MOBEPXHOCTH KaToaa

2. GopMHpOBaHHUS YCKOPEHHOT'O IOTOKA 3JIEKTPOHOB

3. GOKYCHPOBKH TOTOKA DIIEKTPOHOB

4. 6oMOapIMPOBKHU OBEPXHOCTH aHOAA
2. MOMEHT OKOHYaHUSI TIOJIMPOBKH (DOJIEIH OTIPENEIISIOT TIO ...

1.nosiBneHuto oTBepcTUs B oJbre

2. M3MEHEHHIO TOKA B TIOJIMPOBKHU

3. nosiBNIeHUIO OJiecka Goiabru

4. BpeMeHH MOJTUPOBKU
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3. Haubonee TOYHO MIIOTHOCTH AUCTOKAIMA PACCUUTHIBAIOT ...
1.mmo ssMKaM TpaBleHUS
2.T10 YUCITY TPaHUI]
3.METOZIOM CEeKYIINX
4. METOJIOM MOBTOPHOTO 00X0/a
4. Pa3pemarolyro criocOOHOCTh MUKPOCKOTIA YAYUIIAKOT ...
1.ucnonb3yst HOCUTENU CBETA C MaJION ITTMHOM BOJIHBI
2. VICTIOJIB3YSI HOCHTEIIH CBETA C OOJIBIION JITTMHOM BOJIHBI
3.HuCIoIB3ys 00JIee TOHKHE OOBEKTHI
4.yMEHBIINB anepTypy
5. Paspemaromas cnocoOHOCTh IpuOoOpa - 3TO. ..
1.BenmunHa, 0OpaTHAsE HAMMEHBIIIEMY PACCTOSHHIO MEXIy JBYMSI TOUYKaMH, BOCIIpUHHMAE-
MBIMH OT/ICTIBHO
2.HAaMMEHBIIIEE PACCTOSHUE MEXKTY OTICIbHBIMH O0BEKTaMU
3.BeJMUYMHA yyacTKa oOpasia, BUJMMOro B mprubdope
4 BenMuuHA, TPOTIOPIIUOHAIbHAS HAUMEHBIIIEMY PACCTOSHHIO MEXKIy OTICIbHBIMU OOBEK-
TaMH

8.2.4. KoMmieKT 3a1aHNii K MPaKTHYECKOMY 3aHSTHIO.

Tema: «Kpucramimyeckoe CTpOECHHUE TBEPIBIX TeNl U JIe(PEKThl KpUCTAILIUYE-
CKOT'O CTPOCHHSI»

A) OdopMHUTH KOHCIIEKT MO TEME MPAKTUYECKOTO 3aHATHUS.
b) BeinonHuTts 5 3a1anuii UTOrOBOTO TECTA.

Bapuanr 1 (1 emie 10 BapuaHTOB TECTOB)

1. ledexTsl, TEPMOAMHAMUYECKHU BBITOJHbIE I KpUCTaJIa!
1. nakyHsl
2. BakaHCUU
3. IUCIIOKAIluA
4. rpaHuIbI
2. Ykaxute (popMyITy, OIMCHIBAIONTYIO MEPBEIi 3aKoH DuKa:

1. h=2+Dt
2

2. h=—"_
VDT

3. I=-Dxac/ox

4. 1=-Dxoc/aot

3. KpaeBoii nucnoxkarueil Ha3pIBaeTCst 00J1acTh ...

1. uckaxxeHui KpucTaaa BOKpYT Kpasi TpaHUI[bI 3epHa

2. MCKaXXeHMs KpUCTaslla BOKPYT Kpasl KCTPAIIOCKOCTH

3. pacTsKeHMs B KpUCTaslle, 00yCIOBIEHHYIO HAIMYUEM 3KCTPAINIOCKOCTH

4. cxxatus B KpUCTailie, 00YCIOBICHHYIO HATUYHEM SKCTPAIIOCKOCTH

4. O6beMHbIe 1e(heKThl KPUCTAIUTMYECKOTO CTPOSHHUS:

1. qucnokanuy, EMOYKH 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 OO BSCHS-
€TCsl HATMYUEeM B KpUCTalIax. ..

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 3a1anus k 1abopatopHoOit pabdore.

1. IIpuroroButh Makpouuiid. BeissBUTh Ha MakpouuMde nedeKThl, HapyUIAOIIKUE CIUIONIHOCTh
MeTajula, JIMKBALUIO cepbl U (hocdopa, CTpOCHUE JIUTON CTaJH, BOJIOKHUCTYIO CTPYKTYpPY U T.A. U
3apUCOBATH UX.

2.Kpartko onucaTh METOJUKY IPUTOTOBICHUS MUKpOULUTH(A.

3.HccnenoBaTh MUKPOCTPYKTYPY CTalM WM YyT'yHa JI0 M TIOCTIE TpaBlieHUs. 3apucoBaTh HaOI01a-

€MYI0 MUKPOCTPYKTYPY CTAJIN UJIN Yyr'yHa
b) BeinonHuTts 5 3a1aHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTAUIMYECKOTO CTPOCHUS
2. 3epHa WA KPUCTAJUIUTHI, BUUMBIE B ONTUYECKUN MUKPOCKOI IIpH yBennyeHuu 100-
500pas3.
3. Ctpyxtypa nedexrtoB KP, Buanmas B 371eKTpOHHBIA MUKPOCKOII.
4. Ctpoenue ciuiaBa, BUIUMOE ITpH yBeauueHuu B 10 pas.
2.YKaXuTe MPaBUWIbHYIO [10CIE10BaTEIbHOCTh ONepalvii IPYU U3rOTOBICHUH MUKPOLLIH(A.
1. Beipeska
2. TpaBnenue
3. Ilnudosanue
4. IlonupoBanue
3.Metox baymana npeanasHaueH Jyis. . .
1. BBIABIICHHUSI MAKPOCTPYKTYPHI JIMTON CTAJIH
2. BBISIBJICHMSI pacpe/IesIeHNs] HEMETAIITNYECKUX BKIIIOUEHUI
3.BBISIBJIEHUS] HEOTHOPOTHOCTH paclpeieeHus (JIMKBAIMK) Cephl
4.BBISIBJICHUS TPAHMUIL 3€PEH
4 TlonupoBaHHe MUKPOILIH(A MPOBOJAT C LENbIO. ..
1. ycTpaHeHust H300pakeHHs TOBEPXHOCTH
2. BBISIBJICHUSI TPaHUI] 3epeH
3. BBISIBICHUS MAaKpo1e(PEeKTOB
4.BBISIBIIEHUS HEOJHOPOIHOCTH pacnpeaeneHus (Jiukpauuu) pocdopa
5. Pazpemaromias cnocoOHOCTP MUKPOCKOIIA- 3TO. ..
1.BenmunHa, oOpaTHas HAMMEHbBILIEMY PACCTOSHHIO MEX]Y ABYMSI TOUKaMH, BOCIIpUHMMAae-
MBIMH OTAEITHHO
2. HaMeEHbIIIee PAacCTOSTHUE MEX]Ty OTJICJIbHO HAOMI0JaeMbIMU OOBEKTaMU
3.BeMUYMHA ydacTka o0pasia, BUANMOTO B IpHOOpe
4.BenMuuHa, MPONOPLUUOHAIbHAS HAUMEHBIIIEMY PAaCCTOSHUIO MEX/y JIBYMsI TOUKaMH, BOC-
MIPUHUMAEMBIMH OTJIETBHO.

8.2.6. KommiekT 3aganmii k JaboparopHoii padore Ne5

Tema: «MexaHU4ecKUe CBOMCTBAa KOHCTPYKIIMOHHBIX MarepuanoB. Onpenene-
HUE MEXAHUYECKUX XAPAKTEPUCTUK MPOUYHOCTH U TNIACTUYHOCTH. )
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A) OdbopmuTts oTUeT IO TeMe JabOPaTOPHOU pabOTHI.
b) BeimosnauTh 3a1anus k 1abopatopHoOit padore.
1.3apucoBaTh JaHHYIO BAPUAHTOM KPHUBYIO PACTSDKCHHUS B KOOPIHMHATAX «yCHIHE F -

YIJIIMHCHUC A¢» W BBIIOJIHUTL CICAYIOUICC!

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

3. o mpeoOpa3oBaHHOW aUArpaMMe ONPEACIUTh CIEAYIONNEe MEXaHHYECKHUEe CBOM-
CTBa: E - MOAYJIb YIIPYTOCTH, O; WM O, - IPEJE] TEKYUECTH, O - IPeJel IPOYHOCTH, s

- OTHOCHUTCJIIbHOC YAJIMHCHHUC, a4 ~-CTATHYCCKYIO BA3KOCTD, D-MOI[y.TIB IIJTAaCTUYHOCTH.
BapuanT 1(u emie 9 BapuaHTOB IMarpamMm pacTsKEHUS )

BapwuaHT 1 (cnnas AMr3)

12

Harpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YaonuHernue, Mm
B) BemosnauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)

1.Ykaxxute BIUSHHAC HpHMeceﬁ Ha MEXaHHUYECKHE CBOMCTBA Kpucrajuia rnmpu MIaCTUYECKOM ,[[6(1)013—
Malnuu:

1. cHmXarT HUCXOAHYIO NPOYHOCTh U MOBBIMIAKOT IMIJIACTUYHOCTD
2. YBCIUYMUBAIOT UCXOAHYIO ITPOYHOCTh U CHHUIKAIOT IIJIAaCTHYHOCTD

3. MMPOYHOCTH U IJIACTUYHOCTD HC U3MCHSACTCA
4. TOBBIIIAIOT MIPOYHOCTH U IMIIACTUYHOCTD
2. HpCHCHOM BBIHOCJIMBOCTH HA3bIBAIOT...

1.HanpspkeHue, Mpu KOTOPOM MaTepual BbIACPKUBAET 33JaHHOE YHCIIO0 IIUKIIOB HarpyKEHHs

2. HAIPs’KCHUEC, IIPU KOTOPOM MATCPUAJT BBIACPIKNUBACT HCOTPAHNYCHHOC YN CJIIO HUKIIOB HAIPYXKC-
HUA

3. HampshKeHUe, 0 TOCTHKEHUE KOTOPOT0 IPOUCXOINUT pa3pylICHHE
4. HanpsbKeHue, IpU KOTOPOM MaTepuall BbIACPKUBAET MUHUMAIILHOE YUCIIO [IUKJIOB HAIPY>KEHUS
3.Ilpu ucnbITaHUM Ha pacTsHKEHHE 00pasell Harpy3wid J0 HAaIpsDKEHUs G1, MOCJIE YEro Harpysky

CHsUIM. BenmuunHa OTHOCUTENBHOTO YAJIMHEHHUs 00pa3ia (puc.) COCTaBIsET:
1. 20% 2.8% 3. 4% 4. 2%
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2 4 8 20 &(%)

4. Tepnocth 1o bpuneno yCJIOBHO o0o3Hayaercs:
1. HRC 2. HRB 3. HB 4. HV

= e e e —
e

5. BriOepure npaBHIbHYIO MOCIEI0BATEILHOCTD 110 BO3PACTAHUIO BETUUHH
1. oB; oT;, o
2.0T; o, OB
3. omm; oT; OB
4. onm, OB, OT

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

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

1.1 mpeu1oKeHHBIX MapoK CIUIaBOB MOJ00paTh METOJ U3MEPEHUS TBEPIOCTH.
2.13MepuTh TBEPIOCTH 0OPA3IIOB.
3.IlepeBecTn nonyuyeHHble 3HaueHus1 TBepaoctd B HB. Paccunrars npounocts no bpune-
JI0.

B) BemosnauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1. TBepAaOCTBIO HA3BIBAIOT. ..
1. cmocoGHOCTH BO3BpalaTh epBOHAYAIbHbIE (HOPMY U pa3Mephl IOCIe CHATUS Harpy3Ku
2. c110ocOOHOCTH MIPOTUBOCTOSATH BHEAPEHUIO JIPYroro 0ojiee TBEpAOro Tena
3. crtocoOHOCTh MPOTUBOCTOSTH JMHAMHYECKUM Harpy3Kam
4. criocCOOHOCTh COXPaHSTh OCTATOYHYIO J€(POPMAIUIO MTOCIIE CHATHS Harpy3KH
2. Onpenenure COOTBETCTBHE YCIIOBHBIX 0003HAUCHUI MEXaHUUECKHM CBOMCTBAaM MaTepHasIOB!

l.os 1. TBEpIOCTH

2.0% 2. NJaCTUYHOCTH
3.HB 3. ynapHas BSI3KOCTb
4.KCT 4. IpoYHOCTH

3. Meroxa PokBenna npeaHa3sHaveH 1T U3MEPEHUS TBEPOCTH. ..
1. Msrkux MatepuaioB
2. TBepapIx MaTepuaoB
3. TIoBEepXHOCTHBIX CIIOEB
4. U MATKHX U TBEPABIX MaTEPHAIIOB.
4.YxaxxuTe MakCUMaJIbHOE YCHIIME MPU U3MEPEHUH TBEPAOCTH 0 Bukkepcy.
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1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaocTb 0003HaUaCTCH. . .
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) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1.IIpoBecTu ynapHble UCIIBITAHUS HAa U3TMO 0OPA3LOB CTAIN IPH PA3JIMUHBIX TEMIIEPaTypax.
2.PaccunTath 3HaUeHUE YAAPHOH BA3KOCTH MaTepHaa.

3.ITocTpouTts rpadguk TemMnepaTypHOi 3aBUCIMOCTH yAPHOHN BS3KOCTH UCCIEAYEMO cTaH.

OrnpenenuTtb TeMIepaTypHbIA MOPOT XJIATHOTIOMKOCTH.
B) BemonHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.YMeHsbIIeHue npenena NpoYHOCTH P MOHIKEHUH TEMITEPATyPhI
2.YMmeHblIeHHE KO3(PPULIMEHTA JUHAMUYECKOH BSI3KOCTU IPHU MOHMKEHUH TEMIIEpaTyphl
3.YMmenbmeHne (U3NIECcKOro mpejieia TeKy4eCTd U OHMKEHUH  TeMITepaTyphl
4.YBenuyeHue npezesa NpOYHOCTH MPU MOHKEHUH TEMIIepaTyphbl
2. Vnapnas Bsazkocte KCUonpenensier:
1. YenbHyto paboTy 3ap0oXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YnensHyto paboTy pacmpoCTpaHEHUs TPEITUHBI.
3. Paboty pa3pylieHus npu AUHAMHUYECKUX Harpy3Kax.
4. Paboty miactuueckoi aegopmaryu npu IMHaMUYEeCKUX Harpy3Kax.
3. Tso — 3TO TeMmneparypa UCIBITAHUI:
1. T=50°C
2. mpu xotopoit KCU = 0,5 M Ik / m?
3. mpu KOTopoﬁOHa6n10)1aeTCﬂ 50% Bs3KOM cocTaBIAOIIEH B U3JI0ME 00pasia
4.T =-50C

4. Onpenenute (HaKTOPhI, KOTOPBIE CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 MOJI0KEHUsI | B MOI0kKe-

HUe2:

Ky

l.ymeHbIIIEHHE pa3Mepa 3epHa
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2.TOBBINIEHUE YUCTOTHI CILIaBa
3.yBeIMUEHUE COepkKaHUs puMeceit
4. yBenuueHue pazMepa 3epHa

5. YKaxuTe NpU3HaKU BSI3KOTO pa3pylICHUS:

l.oTcyTcTBUE «IIEHKU» HA 00pasie

2. KpUCTAININYECKUN U3JI0M

3. BBICOKAsi CKOPOCTh PacIpOCTPaHEHUS TPEIIHHBI
4. yarieyHblii U3JI0M

8.2.9. KoMmmieKT 3a1aHnii 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 U3IOMOB (YCTAaHOBHTH BUJ M3JIOMOB) M3 HaOOpa M3JIOMOB METaJLIH-
YeCKUX MaTepuasioB. PaccopTupoBaTh U3IOMBI IO BUIAM.

2.3aMepUTh OTHOCUTEIIFHOE CY)KEHHE 00pa3ILlOB Y MOBEPXHOCTH XPYIKHUX M BI3KUX U3JIOMOB.

3. 3amMepuTh AJIUHY YCTAJOCTHBIX 30H Ha MOBEPXHOCTH YCTAJIOCTHBIX M3JIOMOB. 3apUCOBATh U3JIOM
¥ 0003HAYHTH 30HBI HA YEPTEKE.

B) BemonnnTs 4 3ajaHNs UTOTOBOTO TECTA.

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

1.00pa3oBanue «eikn» Ha oopasie
2. KpUCTAINTINYECKUH U3II0M
3. BBICOKasl CKOPOCTb PacpOCTPaHEHUS TPEIIUHbI
4. yareyHsli U3JI0M
3.Ykaxure (akTopbl, KOTOPbIE ONPEAEIAIOT XPYIKOE pa3pylleHHe, Kak Hauloee onacHoe:
1. kpuCcTAIIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh PacpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTENBHOMN MpPEBAPUTEILHON JedopMalun
4. BBICOKAsi CKOPOCTb PaCIpOCTPAHEHUS TPEIIMHbI
4.Yxaxurte BUJ pa3pylIeHus, IpU KOTOPOM Ha MOBEPXHOCTH U3JI0Ma HAOIIOAAIOT 3 30HBI:
30Ha CTaOUIIBHOTO POCTa TPEIMHBI; 30Ha YCKOPEHHOT'O Pa3BUTHS; 30Ha JJOJI0Ma.
1.BsA3KO€ pazpylieHne
2. yCTalIOCTHOE pa3pyllIeHUe

3. XpynKoe pa3pylieHue
4. 4aCTUYHO BSI3KO€, YACTUYHO XPYIKOE

8.2.10. KommuiekT 3a1aHuii Kk 1abopaTopHoii padore Ne§

Tema: «Brnusane XoloAHON TMIACTHYECKOW nedopMaiuu U TeMIepaTyphbl pe-
KPUCTAJUIM3ALUH HA CTPYKTYPY ¥ CBOMCTBA CIIJIABOB»

A) OdbopmuTh OTYET MO TEME Ta0OPATOPHOUN pabOTHI.
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b) BemmonauTs 3a1anus kK 1abopaTopHOit paboTe.

1.V3mepuTh TONIIMHY U TBEPIOCTh JeOpMUPOBAHHBIX 00pa3loB. PaccunTarh cTeneHb IiacTude-
ckoit nedopmanmu. [Toctpouts rpaduk 3aBHCUMOCTH TBEPAOCTH OT CTETICHU J1e(hOPMAIIHH.
2PaccuurtaTh TEMIIEpaTypHBIM NOPOr peKkpucTauM3anuu s meau.lIpoBecty pekpucTaun3anuoH-
HBIA OTKUT U OTOBIX.
3.M3Meputh TBEpAOCTb OTOXKEHHBIX 00pa3ioB. [locTpouThs rpaduKu 3aBUCUMOCTH TBEPIOCTH OT
cTerneHu eopMalliy MOCye OTIbIXa U PEKPUCTATUIU3AIINH.
B) BeimosauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)
1.KpHTI/I‘{eCKOﬁ CTCIICHBIO I[e(bOpMaHI/II/I AJI pCKPUCTAIUIN3aIMOHHBIX ITPOICCCOB HA3bIBACTCH. .

l.ctrenens aedopmaruy, MpUBOASIIAS TOCIE HarpeBa Ae(GOpMHUPOBAHHOIO MaTepHaja K TMIaHT-
CKOMY POCTY 3€pHa
2.cTenenb aedopMaIiu, Ipyu KOTOPOH JOCTHraeTCcss HauOoIbIIast BO3MOXKHAS MJIOTHOCTH Jie-
(EeKTOB KPUCTAIITMYECKOH CTPYKTYPBHI
3. MUHUMaJIbHAs CTETeHb JAe(OopMaliui, Py KOTOPOH 3arac BA3KOCTH MaTepHalia CTAHOBUT-
Csl paBHBIM HYITIO
4. MUHUMAJTbHAs CTENIEHb e(OpMaIiy, TPU KOTOPOH PEKPUCTATUIN3AIUOHHBIC TTPOIIECCH HE
BBI3BIBAIOT POCTA 3€PEH
2.0T1BIX -3TO TPYIA SIBICHUH, IPOUCXOIAIINX IIPH HArpeBe JeOPMHUPOBAHHOTO METAJLIA U OXBa-
TBHIBAIOIIUX. . .

1. mporueccrl 3apOKICHHS U POCTa HOBBIX 3€PEH C MEHBIIIUM KOJIMYECTBOM J1€(DEKTOB CTPOCHHS

2. mpouecchl 00pa3oBaHHsA Cy03epeH C MaJOYIJIOBHIMH TPAaHHLAMH, BO3HHUKAIOIIMMH IIPH
CKOJIBKCHUU H MEPENON3aHIH JUCIOKAINI
3.M3MEHEHHsI TOHKOH CTPYKTYpHI (TJIaBHBIM 00pa3oM yMEHBILICHHE KOJINYECTBA TOUCUHBIX JIe-
(deKTOoB)
4. mpoueccsl U3MEHEHUs GOPMBI U pa3Mepa 3epeH
3.Ykaxure TeMIiepaTypHblii HHTEPBAJ X0JIOHONH 00paOOTKH CILIAaBOB:

1. Toop=Thux
2. 04 Tnn<To6p<Trm
3. Top<<0,4Tux
4. Tosp< Tso
4. YkaxuTe BHEIIHNE IPU3HAKHU MPOIIECCOB MEPBUYHON pEeKPUCTAIIIH3AIUN:
1.ykpynHeHue 3epHa
2. U3MeNbYeHUE 3epHa
3. u3mMeHeHnue GOpPMEI 3epHA 0 PABHOOCHOMN
4. OTCYTCTBYIOT
5. JIBmkyiieit custoi mporiecca coOupaTeaIbHON peKPUCTAITU3AINH SBIISIETCS:

1.yMeHbIIIeHUE TUIOTHOCTH TUCIOKAIIUN

2. yMCHBIIICHUE CYMMapHOH BEIIMYUHBI TOBEPXHOCTHOM YHEPTUU

3.yMEHbIIIEHHE CYMMapHOW BETUYMHBI JHEPIHH, 3a CUET CHUIKEHHS OCTaTOYHBIX HampsoKe-
HUN

4. yBenuueHUE MIOTHOCTH AUCIOKAIIHA

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 CIUIABOB MPH OXJIAXKICHUHU yepe3 Kaxkabie 30 cex.
2.IlocTpouTh TEPMUYECKHE KPUBBIE OXJIAXICHUS CIUIABOB M ONPEICIUTh KPUTHUECKUE TOUKU (azo-
BBIX IIPEBPALLCHUM.
3.IlocTpouts IuarpaMMy COCTOSIHHS «OJIOBO-IIMHK», YKa3aTh Ha3BaHUS JMHUHA AuarpamMMsl U (azo-
BBIC MIPEBPAILICHNS, COOTBETCTBYIOIINE JIMHUSAM JHArPaMMBI.

B) BeimosuTs 5 3a1aHuii UTOTOBOTO TECTA.

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

1. TBepaplli pacTBOp BHEAPEHUS.
2. TBepapblif pacTBOp 3aMEICHUS.
3. XUMUYecKoe COeTMHEHUE.

4. MexaHuuecKkas CMECh.

O -komraHeHm A
@ —«orrioHesEm B

2. KpuTndeckum 3apoIbIieM Ha3bIBACTCS
1. 3apoapl TBepaOH (has3sl
2. TaKO# 3apOBIII, POCT KOTOPOTO COTIPOBOXKIACTCS IMOBBIIEHUEM dHeprun [ mooca.
3. 3apOJIBIIIl CLIOCOOHBIH K POCTY.
4. xkpucTaNIMYecKasi 9acTUIa IPUMECH.
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 ......

T
K F
1 3 ;
T |
1|
A 2 : 1 anlpn | B

1.0aHOKOMITOHEHTHAS

2.C XAMHAYECKHAM COEIUHEHUEM.

3.C oTCyTCTBHEM PaCTBOPHUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSTHUH.

4.C orpaHn4eHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH
5. IBmkymieii cuinoi mporiecca Gpa3zoBoro nepexoaa SABIsSeTCs

1.creneHpb nepeoxIaxaACHUS CUCTEMBI.

2.pa3Mep KpUTUYECKOTO 3apOobIiia HOBOH (a3sbl.

3.Temriepatrypa CHCTEMBI.

4.pa3HOCTh TEPMOJUHAMUYECKHIX MOTEHIIUATIOB (ha3.

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

3apI/ICOBaTL, CO6J'IIO,Z[35I MaCI_HTa6, JaHHYIO BapWaHTOM AJuUarpamMmy COCTOSHHSA W BBIIIOJTHUTH CJIC-
JIyto1iee:
a) YCTaHOBUTD THII JJAHHOM JHarpaMMbl;
0) onpenenuTh CTPYKTYPHBIN U (ha30BbIi COCTaB BCEX 00JIACTEH M OTPa3UTh €ro co-
OTBCTCTBYIOLIUMU 6yKBCHHBIMI/I 0003HaYEHUAMHU Ha auarpaMme;
B) OIPCACIIUTD IMOJIOKCHUC CIIaBad, JAHHOI'O BAPUAHTOM, Ha JUArpaMMEC€ COCTOAHU A,
F) OIMPEACIIUTh YUCIIO cTelneHen CBO6OI[BI CIliaBa B €ro KpUTHUYCCKUX TOYKAX HWB TEMIICPATYPHBIX
MHTEpBAJIaX MEXIY KPUTUYECKUMHU TOYKAMU 110 mpaBuiy (a3 I'mb0ca u mocTpouTs KpUBYIO OXJIa-
KACHUA 3TOr0 CIylaBa B KOOpAWHATaxX TEMIIEpATypa-BPEMH;
1) ONPEIESIUTD IS 33JaHHOW BapUAHTOM TeMIIepaTyphl CIUIaBa cOCcTaB (pa3 M BECOBOE COOTHOIIIC-
Hue (has;
€) OXapaKTepU30BaTh CTPYKTYPY 33JaHHOTO CIUIaBa IPU KOMHATHOM TemIeparype.

Bapmuanrt 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)

t'’c
2400

=0 ~ 2150
NP 7

2000
= =3
1800 \ / !

N
1600 ' Y i
1400 ' ! |
[l ; A
12 s 10 20 30 40 50
Ru TiRu

——%Ti

b) BeinonHuTs 5 3a1aHuii UTOrOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.Vkaxute ¢a3bl, HaxosA1Mecs B paBHoBecuu Ha JinHuU JIE quarpamMmbl COCTOSTHUS

I 1.B + )xunxocTth
2. A+XKUIKOCTH
C E 3A+B+ JKUJIKOCTH
4.A+B
P Q
il
A B

2.YKaXuTe KPUBYIO OXJIAXKIEHUS, COOTBETCTBYIOIIYIO CIUIaBy |
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1} t°C
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n
C m T
4 B T
1.1 2.2 3.3 4.4

3.@opmyia, onpeaensionias KoIM4ecTBo TBepIoi (asel B Touke «b» cruiaBa I umeer Buf ......

ol It s 1. A= 100%
M) Lt E bc
a \“ 2. A= 2 100%
p b o ac
1
E 3. A= 2 100%
I ab
A 1 E

4. A= 2 100%
bc

4.Yxaxure CTpyKTypy cmiasa || mpu koMHaTHOM Temneparype

lL.a+p
I IT 2.B+A
G — | _+E 3. B +aBrekTuka (A + B)
. \ o 4. B + oBTexTuka (o +f3)
b
P Y Qo
| 4
|
A 1 E

5. VKaXuTe 4uciIo CTereHel cBOOOABI B TOUKE «a» crurasa |

1. Honsp
1{ I 2. Onna
F 3. e
c \E/V‘;__ 4. Tpu
1 3 ;
Y |
N .

8.2.13. KommuiekT 3aaaHuii K 1adopaTopHoii padore Nell

Tema: « MUKPOCKOMMYECKHUI aHAIN3 METAJIJIOB U CIIaBOB. CTpyKTypa
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YTIEPOUCTOMN CTAJI B PABHOBECHOM COCTOSIHUM))
A) OpopmuTh OTUET 1O TEME JTa00PATOPHOH PaOOTHI.

b) BeimosnauTh 3a1anus K 1ab0paTopHOit padoTe.

1.  BeluepTuth IuarpaMmy COCTOSIHHS JK€JI€30-YIJIepo]] Ha pa3BepHyToM Jucte Oymaru. [loctpo-
UTh TePMHUYECKHE KpuBble oxnaxaeHus st cranei ¢ 0,3 %C; 0,8%C u 1%C c ykazanuem
(ha30BbIX MPEBPALICHUI U KOHEYHON CTPYKTYPBHI.

2.  IIpoBectn MUKpOCKOMHMYECKHH aHaiu3 o0pas3moB (5 mrt.). OnpenenuTb MUKPOCTPYKTYPHI H

3apUCOBATh YCJIOBHO CTPYKTYPY JIO3BTEKTOUIHBIX CILJIAaBOB C PA3JIUUYHBIM KOJMYECTBOM yTJe-

poaa (3 miT.), 3BTEKTOMAHOTO U 3a9BTEKTOUTHOTO CILIABOB.

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

Y CTaHOBHUTH B3aUMOCBSI3b MEXK/TY YIJIEPOJIOM U CBOMCTBAMH CILIAaBOB, 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 dhepput?
1) Xumuueckoe coeluHEHHE
2) MexaHuueckas CMECh
3) TBepablii pacTBOp yriiepoja B a-Kejese
4) TBepplil pacTBOp yIiiepoJia B y-Keje3e

2. Kakyto ctpykTypy umeer ciuiaB ¢ coaepxkanuem 0,45 %C?
1) ITepnut
2) ®epput + nepaut
3) ®epput + LEMEHTUT BTOPUYHBII
4) ®epput + IEMEHTUT TPETUYHBIN
5) ®eppur

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

4. Kak BBITJISLAUT O] MUKPOCKOTIOM (epput?
1) B Buze cBeTnbIX 3epeH
2) B Buse TeMHBIX 3epeH
3) B Bue cBETIION CETKH IO IpaHUIIaM 3€pPEH
4) B Buie CBETIIBIX UIJI
5) B Buie CBETIIBIX MEIKUX YaCTHIL IO IPAaHHUIIAM 3€pPEH

5. Kakoii u3 crutaBoB OyJ1eT HMETh BBIIIE MIACTUYHOCTH?
1) Crnag 0,2 %C
2) Crnas 0,45 %C
3) Cras 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) OdbopmuTs oTUET TIO TEME TAOOPATOPHOH PaOOTHI.

b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

MertactabuibHas U cTabuiabHas (OTAENBHO) AMArpaMMbl ¢ YKa3aHHEM Ha HUX CTPYKTYPHBIX
COCTaBJISOLIMX.

W3yunTh moa MUKpPOCKONOM 1pH yBenndeHnu x500 nmeromuiicss Habop MUKpouutidos.
3apucoBaTh CXEMAaTUYHO MUKPOCTPYKTYPY.

JlaTh XapakTepUCTHKY YyryHa IO CIEAYIOIIEH cXeMe: Kiacc 4yryHa, rmojkiacc, gopma rpa-
¢duta (s cepbIX YyryHOB) WJIW MPOIEHT yriiepoaa (s OenbIx), Croco0 MoJydeHusl, Xapak-
TEPUCTHUKA METAJUINYECKON OCHOBBI.

[ToctpouTh Trpaduku KpUBBIX OXJAXKACHUS IBYX CILIABOB (IO 33JaHUIO IPENojaBaTels) C
OIMCaHUEM IPOIECCOB, MPOUCXOAIIINX B KOKIOH KPUTUYECKOH TOUKE M MEXIY HHUMH. IJB-
TEKTUYECKasl U SBTEKTOMHAS PEAKIIHH.

B) BemosnHuTh 5 3aaHUid UTOTOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)
1. Kako#i 4yryH n3o0paxeH Ha pUcyHKe?

1) cepplif ¢ MEIKOIUIACTUHYATON
dhopmoii rpaduTa

2) cepblil ¢ KpYyNHOIUIACTUHYATON
¢dopmoii rpadura

3) BBICOKONPOYHBIH Ha (HeppUTHOM
OCHOBE

4) BBICOKONPOYHBII Ha HEPIUTHOU
OCHOBE

2. Kakas cTpykTypa OyneT y KOBKOIO 4yryHa, €Clii Mociie rpauTu3aniy B MEeTaUIMYECKON

ocHoBe ocTtaiiock 0,8%C?

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

3. Kakyto cTpyKkTypy UMeeT JOIBTEKTHUECKUN Oenblil uyryH npu temmeparype 450°C?
1) nepnut + EMEHTUT BTOPUYHBIN + JiIeAeOypHT
2) mepiuT + JIeaeOypur
3) mepauT + EMEHTHUT NepBUYHBIN + J1ene0ypuT
4) ayCTEHUT + EMEHTUT BTOPUYHBIN + Je1e0ypuT

4. Kakoe npeBpaiieHue nporekaet Ha jtuaun CD?
1) KUAKOCTh — IIEMEHTUT TIEPBUYHBIH
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2) )KUJKOCTh — LIEMEHTUT BTOPUYHBIN
3) KUIKOCTh — ayCTCHUT
4) KUAKOCTh — JIeIEOyPUT

5. CKOJIBKO yriiepo/ia COACPKUT NEePIUT B GepPUTO-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 OXJIAKJICHUSA HA TBEPAOCTH YIJIEPO-
JTACTOU CTaJIN))

A) OpopmuTh OTUET 11O TEME JTa0OPATOPHOIT pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. I3yunTh OCHOBHBIC BHU/bl TEPMHUECKOW OOPaOOTKU YIIEPOAUCTON CTAIM U IOJIydaeMble IMPH
3TOM CTPYKTYPBHI.

2. OnpenenuTsh TEMIEpaTypy HarpeBa UCCIeyeMOM CTalu.

3. [IpoBecTn oxiakaeHNE 00PA3IOB C PA3TUIHON CKOPOCTHIO, UCIIONB3YS PA3IUYHbBIC BH/IBI TEPMU-
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 Pa3InYHON cKOpocThio. [locTpouts
rpaduk 3aBucumocTH TBepaoctu craimu (HRC) ot ckopocTr oxnakaeHus.

5. NU300pa3uth quarpaMmy M30TEpMHUECKOTO MPEBpAIlEHHs ayCTEHNTA, YKa3aTh Ha3BaHUE JIUHUHN U
oOnactu (pa30BbIX MpEBpaLLIEHUH.

6. OnpenenuTh MUKPOCTPYKTYPY CTaJIU MOCIIE Pa3IMYHbIX BHJIOB TEPMUYECKOH 00pabOTKH IO at-

Jacy MUKpPOCTPYKTYP.

B) BemosnHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 8§ BapuaHTOB TECTOB)
1.C yBenuueHneM CKOPOCTH OXJIaXIEHUS TUCIIEPCHOCTh (HeppUTO-IIEMEHTUTHON CMeECH. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. HE U3MEHseTCS
4. uW3MeHseTCs MePUOANYECKH
2.C yBeNIMYEHHUEM CTETICHH TIEPEOXJIAKICHUS YUCIIO 3apOIBIIIEH, 00pa3yronuXxcs B ANHUILY Bpe-
MEHH. ..
1. Bo3pacraer
2. yMEHbIIaeTcs
3. HE U3MEHsETCS
4.cHauaJlo BO3PACTAET, a 3aTEM YMEHbILIAETCS.
3. Tepmuueckas 06paboTKa, COCTOALIAS U3 HArpeBa CTAJIU B AyCTEHUTHYIO 00JIaCTh, BBICPKKU U
OXJIQKJICHUS Ha BO3/1yX€ Ha3bIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HOpMaJIU3aLus
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4. oTxUT
4.YKaxXuTe MaTeMaTHUECKOE BBIPAXKEHHUE, OTIPEICTISIONIee 3¢PHOTPAHNYHOE YIIPOYHECHHE.
_ -1/2
1l o, =0,+xd
2. o, =0,+aU"C"
3. 0, =0,+aGbp
4. o, =0, +aGb’L
5. HanbompIryto TBEpIOCTh, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTABIISIIOIINX, UMEET..
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 00pPaA3LIOB A0 3aKalku Ha mpubope PoxBemia no mkane B.

2. Ompenenuth TEMIEPATYPY 3aKAIKH MONYYEHHBIX 00pa3IOB B COOTBETCTBUH C COJCPKAHUEM
YTIIEpO/ia, ¥ BPEMs BBIICPXKKH B TI€YH B 3aBHCHMOCTH OT pa3MepoB 00pasIioB.

3. TlpoBecTH TEXHOIOTHUYECKHIA MPOIECC 3aKAIKH 00pa3llOB B COOTBETCTBYIOIIMX 3aKATOYHBIX
cpenax.

4.  3amepuThb TBEpIOCTh 00pa3LoB Ha nprbope Pokeesia nmo mkane C Hocie 3aKaiky U 1o Moy-
YEHHBIM JTAHHBIM [TOCTPOUTH 3aBUCHMOCTH TTOCIIC 3aKATIKH:
HRC=f(C%), HRC=f(V,; ). Uepes anamms momy4eHHEIX 3aBUCUMOCTeH CHOPMYIUPOBATH

BBIBOJIbI.

5.  M3yuutbh, cxemMaTHYeCKH 3apHCOBaTh M OMUCATh MUKPOCTPYKTYPY KOMILIEKTA 3aKaJeHHBIX
oOpastoB npu yBemuaenun x500.

6. Ilo 3amaHur0 mpemojaBareiss W300pa3uTh Ha JUArpaMmax HM30TEPMHUYECKOTO IMPEBPAICHUS
ayCTEHUTa Pa3IMYHbIe BUBI 3aKaJKM (M3MeHsss T HarpeBa M CKOPOCTH oxJjaxkiaeHus). Omnu-
caTh (pa3oBbIC IPEBPAIICHHS U KOHEUHYIO CTPYKTYPY CTajeil.

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

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

2. Kakas cTpykTypa roka3aHa Ha pUCYHKe?
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- — 1) MapTeHCUT MENKOUT01bYaThIN
;_l, f- 2) MapTeHCUT KPYITHOUTOJThYaThIH
1 3) MapTeHcuT + TpOOCTUT

1 4) MapTeHCHUT + IEeMEHTHT

3. KakoB MexaHW3M MapTE€HCUTHOIO MpeBpaIiecHus?

1) Auddy3nonnsiii
2) beznuddy3nonHbIi

4. Kakas cTpyktypa copMHUpyeTCs y cTaau Y 8 Mpu yKa3aHHOW CKOPOCTH OXJIaXKICHHS?

tc 1) Tpooctur
Ac 2) Maprencut
3) Maprencut + gpepput
n .
—, 4) MapTeHCcuT + LIEeMEHTUT BTOPUYHBIN
\
‘Illl\'n
lgt
5. CKONBKO yIiieposa 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 k JJaGopaTopHoii padore NelS

Tema: «OTmyck cTamm»

A) OpopmuTh OTUET 1O TEME JTA0OPATOPHOU PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1.  Omnpegenutpb Temmepatrypy 3aJaHHOTO IpenojaBaTesieM BUIA OTIMYCKAa W BPEMs BBIICPKKH
oOpa3sia npu BeIOpaHHOH TemmepaType.

[TpoBecTu otmyck 06pa3ios.

3. Omnpenenuth Ha TBepaomepe mo mkaie C TBepJOCTh OTIMYIIEHHBIX 00pa3ioB [locTpouts 3a-

sucumocts HRC=F(T,,,,,, ) ans cranu 45 u 06BACHUTS NPHUMHBI TAEHUS TBEPAOCTH.

N

4.  (CxeMmMaTHYECKH 3apHUCOBaTh CTPYKTYpPY MOCIE BCEX BHUJIOB OTIIYCKA U OMMCAThH MPOIIECCHI, ITPO-
TEKAIOLIUe B YIIEPOJUCTON CTANIN IIPH HU3KOM, CPEAHEM U BBICOKOM OTITYCKE.

B) BeinonauuTs 5 3a1aHuii U'TOrOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)

1.Kaxkas cTpykTypa UMeeT BbIIIE TUNIACTHYHOCTH?

1) 2) 3)
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2. JIns kakux JieTaieil npuMeHsIeTCsl CPEeIHUM OTITYCK?

1) A5 MHCTpYMEHTA, PACCYUTAHHOTO Ha Oe3yJapHbIe HArPy3KU
2) Anst TsK€N0 HAarpy >KEHHBIX HIECTEPEH
3) st peccop, MPy>KUH

3. Kakyro TepmMuueckyro o0paboTky HE0OX0auMo TpoBecTH I ctaiu 50 co CTPYKTYpOil MapTeH-
CUTa, YTOOBI MOJIYYUTh CTPYKTYpPY copOuTa?

1) Otmyck (300 —400) °C

2) Otnyck (500 — 600) °C

3) 3akaska + BBICOKHH OTITyCK

4) 3akainka + CpeTHUM OTITYCK

4. Kaxkoil npoiecc IpoTeKaeT B CTAJIU MPU HU3KOM OTITyCKe?

1) YMeHbllleHHE CTETEHU TETPAaroHaJbHOCTH PEUICTKH MApTEHCUTAa B pe3ysbTaTe YaCTHYHOM
muddy3un yriiepoaa

2) IlonHbIi pacnag MapTeHCUTA

3) Ob6pazoBanue e-KapOHUI0B

4) TlpeBpamenue Aocr. B Mom.

5. Ha xakue ¢a3bl pacniafjaeTcs MapTEHCUT IIPU BHICOKOM OTITYCKe?

1) ®eppur

2) ®epput + HEMEHTUT

3) LUemeHTHT
4) Ayctenur

) °: : L., & .@,oo D D D D D __' i:_/' --:_,.!
e e T °°+ - O O o0 /”""ﬁ- .«K ~ .!”
LAY - +¢+°° D D D D I\.\ "‘!\h
Lo @ DD D D "'H-\ M‘I
. Lt +°++ . DD D \ _'_,-i' J JI’
B e e O O o e \\ —
PR L j \
Pt O O oo N -

8.2.18. KomiuiekT 3a1anuii k jadbopaTopHoii padore Nel6

Tema: «OTXKUT CTATIEN

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTts 3a1anus k 1abopaTopHoit paboTe.

[TomyunTh onbITHBIE 00Pa3IIbl, 3aNKCAaTh MApKy CTallU, UCIIBITaTh TBEPAOCTh 00pa3uoB no Po-
KkBemty (mkana B).

3akanuTh 00pa3ipl oT Temneparypbl Ac3 + (30...50)°C c BbLAEP)KKON MX HpU yKa3aHHOM
TeMreparype 15MHUH U OXJaXJE€HHEM B BOJE M UCHBITaTh Ha TBEPAOCTh Mo PokBemnymocie
3akanku (mkana C).

Harpetp 3akanennsie o6pasubl 1o TemnepaTypbl Acs+(30...50)°C u BblaepkaTh UX B He4d
15mun.Oxnaaute obpazery Ne 1, mojuiexaniuii HOpMalu3alUHd, Ha CIHOKOWHOM BO3AY-
xe.llepenectu obOpazeny Ne 2, mojasnexamuil U30TEPMUYECKOMY OTXKUTY, B TIeUb C TeMIepaTy-
poit 690...700°C, BeinepxkaTh 30MUH U OXJIAJUTh HA CHOKOITHOM BO3/yXE€.

3aunCTUTh TEPMUYECKH 00paboTaHHbIE 00pa3lbl HAXKIAYHOW OyMaroi M UCIBITaTh Ha TBEp-
noctb 1o Poksemny (mkana B) mocie omxura.

CxemaTHyUecKd 3apUCOBATh MHUKPOCTPYKTYPBI MOCJE 3aKalKd, M30TEPMHUYECKOTO OTKMHIa,
HOpMaJIM3allil C OMMCAaHUEM pPEXHMOB TEPMUUYECKONH 0OpabOTKM M yKa3aHHUEM CYIIHOCTU
CTPYKTYPHBIX IIPEBpAIICHHH.
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B) BeimmosHuTs 5 3aaHu UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)

1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMAHON CTall HpPH H30TEPMUYECKOM pacraje
ayCTEHHTA 110 TIPUBEACHHOMY PEXUMY?
1) [Tepnut
0, % 2) ®epput + nepiaur
LC v\—\—\ - Ac3 3) [epnut + EMEHTUT BTOPUY-
R— - Acl Kol
4) Tpooctut
5) CopOut

>Lgt

2. YKaxuTe TepMHUECKYI0 00paboTKy, KOTOPYIO HEOOXOAMMO MPOBECTH MEpel 3aKalKOW 3aI9BTEK-
TOUJIHBIX CTaJeH.

1) PekpucTaimu3aiiOHHBINA OT)KUT

2) Hopmanuzanus

3) Otnyck

4) I1onHbII OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Omnpenenute BUI TEPMHUUECKON
00paboTKH.

1) OTxur noaHBINH

2) OTKUT HETTOJTHBIN

3) 3akainka moiHas

4) 3akanka HeToaHas

5) Hopmanuzarus
4. Kakylo TepMHuUecKyl0 00pabOTKy HEO0OXOIMMO MPOBECTH, YTOObI YCTPaHWUTh CTPYKTYPY BHI-
MaHIITET TOCIE CBAPKH?

1) [MonHbIiA OTXKUT

2) HenonHeIit oTxur

3) PexpucTainu3aiioHHbINH OTKUT

4) Otnyck
5. Vkaxure Ha C-00pa3HbIX KPUBBIX TOYKM Havajia M KOHIIA pacmajaa ayCTeHUTa MPU U30TepMHUUe-
CKOM OT)KHT€ 10 YKa3aHHOMY PEKUMY.
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 IO TeMe JTaOOPATOPHOI pabOTHI.

b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

1. M3yuuTh XapakTEepUCTUKU NPOKATUBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 3aKaJKU, METOAUKY

IIPOBE/ICHUS TOPLIEBOM 3aKaJIKH.

BriOpaTe TeMnepaTypy HarpeBa IoJ 3aKaJIKy JJIs YIJIIEpOAUCTON CTaiu, JpYrod U JIErMpOBaH-

HOM HCCIEIyEMBbIX CTAJICH.

3. Beinepxatb 0Opa3sibl B €Y NMPU BRIOpaHHOW Temreparype HarpeBa. IIpoBecTu TopueByro 3a-
KaJIKy 00pa3loB U3 YIIepOANCTON U JIETUPOBAHHOM CTaleH.

4. Ilpotounts B 00pa3max JbICKU riryOuHoi 0,5 MM 10 00pa3yromuM HUINHIPA (C ABYX HPOTHUBO-
HOJIOKHBIX [0 JTUAMETPY CTOPOH).

5. 3amepuTh TBEPJOCTH CTAJIM MO JJIMHE IUIOLIAI0K HauYMHas OT Topua, yepe3 1,5, a 3atem yepes 3
MM.

6. [TocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX «TBEPIOCTH - PACCTOSIHUE OT TOPLIa».

7. Ucnionb3ys aanHble Tabaunsl 17.1, onpenennTs riyOuHy NPOKaTUBAaeMOCTH YIIIEpPOIUCTOM U Jie-
TUPOBAHHOM CTaJIeH.

N

B) BeinonauTts 5 3a1aHuii U'TOrOBOTO TECTA.

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

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKJICHHS

3) OT XMMHUYECKOTO COCTaBa CTaln
4) oT CKOPOCTH Harpena

2. Ha KkaKoM u3 pUCYHKOB H306Da)i(eHa CKBO3HAs IIPOKAIMBAEMOCTh?

legremp afoso

LAGPOLDS SXAKY

A
2)B
3)A,B

4) HeT MPaBUIBLHOTO OTBETA
3. ITpu kakoM yclioBUU 0Opazell (J1eTallb) MPOKaTHBAETCSI HACKBO3h?
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1) mpu CKOPOCTH OXJIAKICHHUS IO CEUEHHIO 0ombIe V Kp.
2) Ipy CKOPOCTH OXJIAKIEHUS TT0 CEUCHHIO V KP.
3) npu CKOPOCTH OXJIAXAECHUS MeHblIE V Kp.
4) oOpa3zer; He MOKET POKATIMBATHCSA HACKBO3b
4. B xakoil cpesie 0XJIaX/1al0T YIIEPOANUCTHIE CTAIH MPU 3aKaIKe?

1) Boma
2) macio
3) BO3yX
4) meup
5. Kako# JIETupVIOIIMI SISMEHT HE 3aMeJIIICT pacliaj aycTeHUTa?

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

8.2.20. KommuiekT 3agaHuii k JjaGopaTopHoii padore Nel§

Tema: «XUMUKO-TEpMHUUECKasi 00pabOTKa CTaJIM»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.

b) BeimosnnuThk 3a1anus k 1abopatopHoit padore.

1. TIpuBecTH MUKPOCKONMYECKUN aHAIU3 NUIM(OB MOCcie LEeMEHTAlUu! U a30THupoBaHus. OLEHUTh
TONIHHBI TP PY3HBIX CIOEB.

2. OnwucaHue Ha3HA4YCHUS JTAHHOTO BHIA XMMHKO-TEPMHYECKOH 0OpaOOTKH, €ro JOCTOMHCTB, He-
JIOCTaTKOB M TEXHOJIOTUHU TPOBEICHHS.

3. Ilo Tommuue nud¢y3HOro Ciiost pacCuuTaTh BpeMs NMPOBENCHHUS XMMHMKO-TEPMHUYECKOH o0Opa-
OOTKH.

4. IlpeacTtaBuTh pEeXUMBI TepMHUYECKOH OOpabOTKM B BUAE rpaduka mocie JaHHOW XUMHKO-
TEPMHUECKON 00pabOTKH, €CIM OHA POBOJIUTCS.

5. 3apucoBaTh CTPYKTYPY HOBEPXHOCTHOTO CJIOSI CTANIN MOCIIE XMMUKO-TEPMHUYECKONH 00paOOTKH.

B) BemosnauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.IToBepxXHOCTHBIN CI0¥ 00J1a/1aeT MAaKCUMAILHOU TBEPIOCTHIO MOCIE. ..

1. nemenranuu

2. a30TUPOBaHUs

3. HMaHUPOBaHUSA

4. 6opupoBaHus
2. Yxaxute pexxuM TO mociie ieMeHTalu peKOMEeH/10BaHHbIH IS U3/1eNUi, K KOTOPBIM IPeIbsB-
JISTIOT 0C000 BBICOKHE TPEOOBaHMSI IO MEXaHUYECKUM CBOMCTBAM.

1. Hopmanusarus.

2. 3akayka ¢ IEeMEHTAIlMOHHOI0 HarpeBa + HU3KNUK OTIYCK.

3. 3akanka ¢ 850 °C + HusKuit oTIyCK.

4. 3axanka ¢ 880°C B macne + 3akanka ¢ 760°C B Bojie + HU3KHil OTITyCK.
3. JIns ieMeHTaluy UCIOb3YIOT ...

1. HU3KOYTIEPOAUCTHIE CTATIN

2. BBICOKOYTJIEPOJIUCTHIE CTAIN

3. cranum, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
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4.Pacnoyio)uTe CTPYKTYPHBIC COCTABIISIOIINE 110 MOPSAAKY OT MOBEPXHOCTH B IIIyOb I[EMEHTOBAH-
HOTO CJIOSL.

I.IT+ 1 n

2.0 +11

3.A+II

4.11
5.3aBUCUMOCTD TITyOUHBI TUPPY3UOHHOTO CJI0SI OT TEMIIEPATyPhl U BPEMEHH BBIICP)KKU OIMCHIBA-
€TCS MaTeMaTHYECKOU 3aBUCHMOCTBIO. . .

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

9. O0pa3oBaTe/ibHbIe TEXHOJOTHM M METOAUYECKHE YKA3aHUS 0 OCBOCHUIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)
[Ipu m3yuenum kKypca «MaTepuanoBeeHue» UCIONb3YIOTCS ClEIyIoUe 00pa3oBa-
TEJIbHBIE TEXHOJIOTHH:
- TEXHOJIOTMH TPAAUIIMOHHOTO 00y4YeHus: B (hopMme JIEKIUi, TaODOpaTOPHBIX, TPAKTHU-
YECKHUX padOT U CaMOCTOSITENBHOM padOThI CTYJEHTOB;
- TEXHOJIOTHS OaIbHO-PEHTUHIOBOM CHUCTEMBI OLIEHKH YCIIEBAEMOCTU CTY/IEHTOB,
BKJIIOYAsi TECTUPOBAHUA KakK (hOpMYy KOHTPOJISi 3HAHUM CTYIEHTOB.
-UH(POPMAIIMOHHBIE TEXHOJIOTUM (BU3YaJbHBIC JIEKIIMA C HCIOJIb30BAHUEM IPE3EH-
TallMOHHOTO MEeTOAa OOYUCHUSA).

Meroauueckue peKOMEHJalUK CTYJEHTY U MPENOIaBaTEN0 U3JI0KEHBI B Me-
TOJAMYECKUX YKa3aHUAX K J1a00paTOpHBIM paboTaMm:

1.JlaGopaTtopHbIii TPAaKTUKYM K BBINOJHEHHUIO Ja0OpPaTOPHBIX M yueOHO-
HCCIIEI0OBATEIBCKUX paboT Mo Kypcy «MatepuanoBeneHue ajisi OakaaaBpoB TEX-
Hu4yeckux cnernuanbHocTel./ [.B. Knesnos [u ap.]- TomesrTu: TI'Y, 2014.- 107 ¢.;

2. MeTanmoBeeHUE YTIICPOAMCTHIX CIUIAaBOB: JaOOpPaTOPHBIA MPAKTUKYM /
M. A .Bui6otimuk[u ap.]. — Toaesartu: TT'Y,2005.- 78c.
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10. Y4ueOHO-MeTOAMYecKoe 1 MHGOPMANMOHHOE olOecnevyeHne JUCIHUILIU-
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
crutaBbl : yue6.mocobue / B. FO. Typununa
; mon pen. C. A. HuxynunHa. - Mocksal
: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. /IonoiHUTEbHAS JUTEPATYPa M Y4eOHble MaTepHaJbl (ayaM0-, BUIEOIO-
coous u ap.)

- ¢poHx Hay4yHO# OuOmorexku TI'Y:

Tun (yueOHUK, yueOHoe

nocooue, yueOHo-

KoauuyecTBO B

Ne i/ bubéanorpadguyeckoe onucanue MeToAn4YecKoe nmocooue,
OubanoTEKe
NPaKTHUKYM, ayAHO-, BU-
Aeonoco0usi u ap.)
1 [ramumoB D. P. MarepuanoBeneHue s
TPAHCIIOPTHOTO MAIIMHOCTPOEHUS [DJeK-
TPOHHBIN pecypc] : yueb.mocobue / 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)

kyMm/M.A.Beiooitmuk[u ap.]. — TombsT-
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Tun (yueOHUK, yueOHoe
nocoone, yueOHo-
KosauyecTBO B
Ne i/ bubéanorpadgmyeckoe onucanmne MeToAHu4YecKoe mocodue,
O0udbamoTeke
NPaKTHUKYM, ayAUO-, BH-
J1e01moco0ust u 1ap.)
mn: T1'Y,2005.- 78c.
PKypHan «BecTHUK MarHuToropckoro roc-
2  [yOapCTBEHHOIO TEXHUYECKOTO YHHUBEPCH-
reta uM. I'.11. HocoBay»
DKypraan «BectHuk Camapckoro rocynap-|  Ilepuommdeckoe [Tnarhopma
3 |CTBEHHOTO0 TEXHUYECKOTO YHHUBEPCUTETA. HAy4HOE U3JaHHe eLibrary
Cepust: TEXHUYECKHE HAYKW
4 DKypnan «JIuTb€ u MeTaILuTyprus»
5 [DKypnan «TexHOIOrust METAJIIOB)»
6 PKypnan «MarepuanoBeneHue
7 [Kypnan «IlepcniekTHBHBIE MaTepHAIIb» Heproiriecioe [nargopwa
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 HHGOPMANMOHHO-TEJEKOMMYHMKALIMOHHON ce-
] ""UnTepHet"

e «BecTHHK MarHUTOTOPCKOTO TOCYIAPCTBEHHOTO TeXHHUYECKoro yHuBepcutera um. .M. Hoco-
Bay, http://vestnik.magtu.ru

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

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

o «TexHomorust MeTaiioBy» http://www.nait.ru

o «[lepcrexTrBHBIC MaTepuaibl» hitp://Www.j-pm.ru

e Web of Science[DnekTpoHHBIH pecypc]| : MyIbTHIMCUUILIMHAPHAS pedepaThBHas 0a3za TaH-
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. — 3ari. ¢ 3kpaHa. — 3. pyc., aHrJL.

e Elibrary[DnexktponHnslii pecypc] : HayyHas dekTpoHHas 6ubnuoreka. — Mocksa : HOb, 2000
. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., anri.

10.4. IlepeyeHb NPOrPaAMMHOI0 00ecTeYeHUsI

Ne HanmenoBanue I10 KosaunyecTBo | PekBu3uUTHI 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 060pyno-
o~
BAaHHBIX Y4eOHbIX KaOnHe- » = o X
. dakTHvecKkuii agpec - 2 2
TOB, JJabopaTopuii, Ma- 4 =
Ne IlepeyeHb OCHOBHOI'O Y4eOHBIX KAOMHETOB, = g 5 E
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 = < g
3aHATHI
Jlaboparopust "Tepmoobpa- | CTon y4eHHYECKUH IBYX-
6otrka matepuanos" (I'-103) | MecTHBIN , cTON mpenoja-
p ( ) . peron 445667, r. ToapsaTTH,
(T-111) BaTEJbCKHUIl , CTYJ Tpero-
JlaBaTeIbCKUN oCKa ya. bexopycexas, 14
1 ’ 8 3panue (JIut. A) —roas- | 22m? 10
ayautopHas  (MenoBas), . o
HBIIT KOPITYC , TIEPBBIH
1eyb, TBEPJOMEP, TEPMO- yranK
rapa, CTaHOK HOJIHPO- ’
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/

Jlaboparopust "TepmooOpa-
00TKa MaTepuaoB"
(T'-102)

Cron ydeHuueckuil IByX-
MECTHBIA , CTOJI TIpernoja-
BaTEIbCKUM, CTYJ HpEINo-
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, MalliHa UCIbITa- yrarK.
TenpHasg P-5, mpecc rua-
paBnmuueckuit P-10, ycra-
HOBKa Ha TEH30METPHIO.
Jla6oparopus (/1-201) Cron yueHWYecKuil NBYX-
MECTHBIN (MOHOOJIOK), 445667 1. Tonbsrmm
CTOJI TIPEIIO/IaBaTeNILCKUH, o Ben(; coxas. 1 4i3 50,7
JIOCKa ayauTopHas (MeJo- y Py ’
Bas., Kadenpa
Jlabopatopuss  "DnekTpoH- | CTON yJ4eHHYECKHH NBYX-
HOM MHUKpockonuu" MECTHBIH , CTON Jabopa-
(I'-114), (I'-116) TOPHBIH, CTOJN TPernoaaBa- 445667 1. Tonbstin
TEIbCKHI, CTYJl mpenosa- yiL. Eeﬂ’opyccxaﬂ, 1 4’
BATCIBCKIH, J0CKa AYM™ | 3,0 pye (Jut. A) — ras- | 20,9 2
TOpHast (MenoBasi), MaKeThl MBIt KOPIIYC , TIepBBITA
3JIEKTPOHHBIX MMKPOCKO- ’
moB , Merauiorpaduye- T
ckuit Mukpockon MHM-7.
VYuebnast aymuropust Uil | MOHOONOKH BYXMECTHBIE
NIPOBEJCHUS 3aHATHH JIEK- | , CTOJN  IIPENOAaBaTENb-
IMOHHOTO THUMAa. Yd4eOHas | CKMH, CTyn TIpernojaBa-
ayAuTOpUS NI NPOBEICHUS | TEJBCKUH, JOCKa ayau-
3aHATHH CEMHHApCKOTO TH- | TOpHas (MeJoBas), 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). YueOHas aymIuTOpus | MyJbT JJIs MPOEKTOpa imﬁ Kopnyc. o '
JUISL TIPOBENICHHsT TPYIIIOBBIX 3Ta>1<’.
W WHIUBHIYAJIBHBIX KOH-
cynpTanui. YuebHas ayau-
TOpHS Ul IIPOBEICHUS 3a-
HATHH TEKYIIEro KOHTPOJIS
U TPOMEXYTOYHOH arTecTa-
uu. (I'-324) (I'-326)
VYuebHas ayauropus ansg | CTon ydeHHYECKHHA Tpex-
MPOBEACHUS 3aHATHHA JIeK- | MECTHBIH (MOHOONOK)
LHOHHOTO THHa. Yd4eOHas | CTOJ IpenojaBaTeNIbCKuil,
ayAUTOPHUS JJIsL TIPOBEJICHUSI | CTYJ IIPENOJaBaTeNIbCKHM,
3aHATHI CEMHUHApPCKOTO TH- | JIOCKAa ayAMTOpHas (Melo-
na. YueOHasi aygutopus JUisl | Basi), kadeapa HACTOIbHAs 445667 . Tonsstin
KYPCOBOI'O IPOEKTHUPOBAHMS v Ben’opyccxaﬂ, 1 4’
(BemoOHCHIA KYpCOBBIX 3nanue (Jlut. A) —rnas- | 99,6 99

pabort). YuebHast aynuropus
JUISL TIPOBEJICHHST TPYIITOBBIX
U UHIUBHIYaJIBHBIX KOH-
cynmbTanuil YueOHas aymu-
TOpHS JUIsl IIPOBEICHUS 3a-
HATHH TEKYIIEro KOHTPOJIS
U NPOMEXYTOYHOM arrecTa-

un. (I'-304)

HBII KOPIYC , IEPBBIN
ITaK.
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Komnsrotepnsiit knacc. Io-
MEIEHUE IS CaMOCTOsI-
TENBHOU paboThL. YueOHas
ayAUTOPHUSA JUTA IPOBEACHHS
3aHATUNA CEMUHAPCKOIO TH-
ma. YueOHas ayAnTOpuUs JUIs
KypCOBOTO IPOCKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
pabot). YueOHas ayuropus
JUI IPOBEIEHHSI FPYNIOBBIX
U UHJVBUyaJIbHbBIX KOH-
cynbTanui. YueOHas ayu-
TOpUS ISl IPOBEICHUS 3a-
HATUH TEKYIETo KOHTPOIIS
Y IPOMEXYTOUHOM aTTecTa-
mu (I'-401)

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

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

84,8

16

o1



