MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

51.0.18

(uHOeKc OucyuniuHbot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MatepuanoBenenue ¥ TeXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEePHAJIOB

(HaumeHo8aHUe OUCYUNIUHBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
15.03.01 MamuHoctpoeHue

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
TexHoI0rHK CBAPOYHOTO MTPOU3BOJICTBA M MHKEHEPHUS TOBEPXHOCTEH

dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2022
O6mas Tpynoemkocts: 9 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 5 6
®opma KOHTPOJIs 3a4er 3a4er Hroro

Bun 3ansiTuit
Jlexumnm 4 4 8
JlaboparopHsbie 6 6 12
[TpakTHueckue 6 6 12
PykoBOJICTBO: KypcoBbIe paboThl (ipoekTsi) / PTP!
ITpomMexyTouHas aTTecTanus 0,25 0,25 0,5
KonraktHas paboTa 16,25 16,25 325
CamocTosTenpHas padora 124 160 284
KoHTpoan 3,75 3,75 7,5
Hroro 144 180 324




Pabouyto mporpammy coctaBui(u):
Houent kadenpst HMuM, k. ¢-m. H., goueHT [Tonosa JI.W.

(OondicHocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OondicHoCcmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas nporpamma nucuuruinHebl coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebGHoro mniaHa
HarpaBJIeHUs MOATOTOBKH (cnennanbHocT) 15.03.01 MammHocTpoeHue

Cpok neiicTBHA padoyeii MporpaMMbl JUCHHUILUIMHBI 10 «_31 » aBrycra 2027 r.

COI'JTACOBAHO

3aBenyroumii kagenpoit «Cpapka, 00pabOTKa MaTepHallOB JAaBJICHHUEM U POJCTBEHHbBIE
IPOLECCHD)

« » 20 T. B.B. Exb1ios
(noonucs) (H.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenpsr «HaHnoTexHONIOTHH, MaTEpHATIOBEICHUE U MEXaHUKA)

(mpotokon 3acemanust Noe 1 or« 31 » amrycra 2021r.).



1. Ilean ocBOEHUN TUCIUILIHHDI
lenr ocBoeHHs JUCHUIUIMHBI — T[IO3HAHWE TPUPOABI W  CBOMCTB MAarepualios,

3aKOHOMEPHOCTEH MX M3MEHEHHS TPU BO3JCHCTBHH Pa3IMYHBIX (AKTOPOB, a TaK K€ CIIOCOOOB
MpHUIaHUsT 0COOBIX CBOMCTB MarepuasiaM s uX 3((HEeKTUBHOMN dKCILTyaTaIiu.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBI ¥ TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs TaHHas
bu3nKa, XUMHUS.

NUCHUILINHA:

JIMCUMIIIMHBL U TPAaKTUKH, AJI1 KOTOPHIX OCBOEHHE JAHHON JMCUUIUIMHBI HEOOXOAMMO Kak
npeauiecTByromee: TeXHOMOrusT CBapKu IUlaBieHue, MarepuanoBeaenue cBapku, [laiika
MarepuaiioB, CBapka CHeUUalJbHbIX CTAJIEl U CILIABOB, Teopusi CBapOUyHBIX IporeccoB, KoHTpoib
Ka4ecTBa CBapHBIX coeauHeHui, OCHOBBI Hay4yHBIX HccienoBaHui, [loaroroBka k mporenype
3aIuThl ¥ npoueaypa 3amutsl BKP.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYeMbIe
KOMIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

Cnoco0OeH npruMeHSATh
COBPEMECHHBIC
3KOJOTUYHBIC U
0e30IMacHbIC METOIBI

OIIK-7.1. Mogenupyet
¢busnyeckue 1 XUMHUECKUE
CUCTEMBI, SIBJICHUS U
IIPOLIECCHI ITPH

3HaTh: CIIEUUAIBHYIO TEPMUHOJIOTHIO,
OCHOBHBIE KJIACCHI COBPEMEHHBIX
MaTCprajloB, pa3JIMUYHLBIC YPOBHHU UX
CTPOEHUs, CBOMCTBA.

paroHaIEHOTO MIPOEKTUPOBAHUA YMeThb: UCIOIB30BaTh OCHOBHEIE
UCIIOJIb30BAaHUS ChIPBEBBIX | MaTE€pHUaIoOB 3aKOHBI MaTepHaJIOBEICHHS B
¥ DHEPTeTHYECKUX poeCCHOHATTFHOMN IeATETLHOCTH,
pPECYPCOB B pacuupoBbIBaTH MapKH
MAaIIMHOCTPOSHUN MaTEepHAJIOB, OTIPEICISTh UX
(OIIK-7) CTPYKTYPHBIE COCTaBIISAIOIINE,
XapaKTepHbIE CBOWCTBA, HA3HAYCHUE
MaTepHajoB U 0e30MacHbIe METObI
paIMOHATEHOTO UX IPUMEHECHUS;
Brnaners: HaBbIKamu BbIOOpa
ONTUMAJIBHBIX M SKOJOTHYHBIX
CIO0CO0O0B MOJTyueHus: U 00pabOTKH
MaTepuasoB; HABBIKAMU
MO/JICIIMPOBAHUS CHCTEM CILUIaBOB C
3aJJaHHBIM KOMIUIEKCOM CBOMCTB.
CnocobeH TpoBOIUTH OIIK-8.1. [Ipoextupyet | 3HaTh: GU3HUECKYIO CYITHOCTh
aHaJIu3 3aTpaT Ha TEXHOJIOTUYECKUE SIBIICHUM, IPOUCXOAIINX B
o0ecrnieueHue MIPOIIECCHI CO3JIaHMsI | MaTepraliaX B YCIOBHAX
JeSITeIbHOCTH MaTepHaJloB U UX | IPOU3BOJICTBA U HKCILTyaTaIIH.
MIPOU3BOJICTBEHHBIX 00paboTku c LENbI0 | YMETh: CBA3BIBATh (U3HUUECKUE U




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

noapa3/ieICHUI B
MaIIUHOCTPOEHUU

(OTIK-8)

JTOCTHDKEHHST  TpeOyeMoro
YPOBHA
(DU3UKO-XMMHUYECKUX
CBOMCTB

MEXaHWYECKUE CBOWCTBA MAaTEPHAIIOB,
a Tak e SBJICHUS, IPOTEKAIOIIUE B
HHX, C TEXHOJIOTHYECKUMH
IIPOLIECCaMU NIPOU3BOJICTBA,
IPOEKTUPOBATH TEXHOJIOTHYECKIE
MIPOIECChI CO3AaHusT B 00pabOTKH

MaTEpPHAJIOB.

Bmagers: MeTomaMm  JOCTHOKCHUS
TpedyeMoro YPOBHSI
(PUBUKO-XMMHYECKHX CBOWCTB Hu

HaBbIKaMH BBI60pa MaTtcpuajia IJisd
KOHKPCTHBIX yCJIOBI/If/'I OKCILTyaTalluu




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI
4.1. Ctpykrypa u coaepxanue nucuunmabl M u TKM 1

Bun

DopMBbI TEKYLLET0

COCTOSHHUA

. KOHTPOJIA
y4eOHO HaumeHoBaHuMe TeM 3aHATHI Oo0bem| bauaa | Uarepak
Mopnyas (pa3aen) 9 . Cemectp (HauMeHOBaHMe
i (yuedoHOl padoTHI) , 4. bl THB, Y.
OLIEHOYHOI0
padoThI
cpeacrsa)
Monyis 1 Jlex.l1 | ATOMHO-KpPHCTQJUIMYECKOE CTPOCHUE 5 2 2 Bomnpocsl k 3auety
Kpucrammmaeckoe TBEPABIX T€J, OCHOBHBIC CBOMCTBA Ne 1-6,14-17
CTPOCHHUE METALIOB U KpUCTAJIIOB. TepMOAMHAMUYECKHE OCHOBBI
CILIaBOB. (ha30BbIX MpeBpalIeHNi 3aKOHOMEPHOCTH
Teopust KpUCTAILITU3ALIHH. KPUCTAJUTU3ALIUH.
Ip.1 AHaNM3 aTOMHO-KPUCTAJUIMYECKOTO CTPOCHUS 5 2 Kommnekr 3amannii k
METAJIJIOB U CILIaBOB. [p.1
JIab6.1 Tepmuueckuii aHanu3. AHaIU3 JUarpaMm 5 2 KommnekT 3amanuii k

ma6.p.1

Monys 2




®opMbI TEKYLIET0

Bun
. KOHTPOJIA
y4eOHO HaumeHoBaHue TeM 3aHATHH Oobem| Bbaau | UaTepak P
Monayab (pa3ae) 9 . Cemectp (HauMeHOBaHUe
i (yueOHOii padoThI) , 1. bl THB, Y.
OLICHOYHOI0
padoThI
cpeacrsa)
Monyinb 2 IIp.2 HcnpiTHuS MaTepraioB Ha TBEPIOCTh 5 2 Kommekr 3aganuii k
M3meHnenue CBOWCTB [1p.2
METaJIJIOB U CIUIaBOB 0e3
(ha30BBIX IpEBpAILCHHH.
MexaHU4YecKue CBOMCTBA|
M VX XapaKTePUCTUKH.
JIa6.2 |HcnoeiTaHus MaTepuaoB Ha OJTHOOCHOE 5 2 KomruiekT 3aganuii k
pactshxenue. OnpeneneHne MeXaHuYeCKux U1a6.2
XapaKTePUCTHK YIPYTrOCTU, TPOYHOCTH U
TUTACTHYHOCTH.
JIa6.3 |HcnblTanus MaTepuasioB Ha yJapHbINA U3rH0. 5 2 KoMIuiexT 3aganuii k
Omnpenenenue TeMnepaTypsl BI3KO-XpYIKOTO UTa6.3
nepexona.
IIp.3 ®pakrorpaduueckuit aHaIH3. 5 2 Kommekr 3aganuii k

[1p.3




Bux ®opMbI TEKYLIET0
y4eOHo HanMeHoBaHMe TeM 3aHATHI O6bvem| baaua | UnaTepak KORTPOJI
Monayab (pa3ae) 9 . Cemectp (HauMeHOBaHUe
i (yueOHOii padoThI) , 1. bl THB, Y.
OLIEHOYHOT 0
padoThI
cpeacrsa)
Monaymu 1-2 ITA [IpomexxyTodHas aTTecTarus 5 0,25
Monaynu 1-2 Cm.p. |CamocrosrenbHas paboTa 110 U3y4EHHUIO 5 124 Bomnpocsr k 3auety
CHeIUaIbHOM JIuTepaTyphl U 0(POPMIICHUIO Ne 7-13,19-22
1ab0PaTOPHBIX U MPAKTHUECKUX PadoT.
KonTponb 3auer 5 3,75
Hroro: 144




4.2. CTpyKTypa U coaepkanue Jucuuminabl Mu TKM 2

Bux ®DopMbI TEKYLIETO
y4eOHo HanMeHoBaHMe TeM 3aHATHI O6bvem| baaua | UnaTepak KORTPOJI
MonayJasb (pa3ae) 9 . Cemectp (HauMeHOBaHUe
i (yueOHOii padoThI) , 1. bl THB, Y.
paboTsr OLICHOYHOI0
cpeacrsa)
Mogyns 3. Jlex.3 | lmarpamma coctosiHus «OKene3o-yriepoay. 6 2 2 Bompocs! k
HuarpamMmma cocTosiHus CtpykTypooOpa3oBaHHue CTaJICH U YyT'YHOB. BaueTyNel-7
«Kenezo-yrimepom».
CtpykTypooOpa3oBaHue
CTaJiel U YyT'YHOB.
Jla6.4 | Muxkpockonuyeckuii ananus. CTpykTypa 6 2 KomrmiekT 3aganuii k
CTaJIel B pPABHOBECHOM COCTOSIHUU. JI.P.2
3aBUCUMOCTb CBOMCTB CTajlel OT COAEpIKAHUS
yriepona.
Monynb3 ITA [TpomMexxyTouHast aTTecTalus 6 0,25
Mopyns 4 Jlex.4 |IIpeBpailieHus B CTAISIX MPU OXJIAXKICHUH. 6 2 2
Tepmuueckass 00paboTka JlnarpaMMa U30T€pMUYECKOTO MPEBPALIEHUS
CTaJIel U CILJIaBOB. aycrenurta. Buael TO, Ha3HaueHue,
TEXHOJIOTHYECKUE TTapaMeTPhI.
[Ip.4 AHanu3 nuarpaMmmbl U30TEPMUUYECKOTO 6 2 Bormpocs! k 3auery
MIpEBpaIeHHs ayCTEHUTA. Ne8-16




®opMbI TEKYLIET0

CIIJIaBOB.

Bun
. KOHTPOJIA
yueOHo HaumeHoBaHHe TeM 3aHATHIH O6bem| baaa | UuTepak P
Monayab (pa3ae) 9 . Cemectp (HauMeHOBaHUe
i (yueOHOii padoThI) , 1. bl THB, Y.
OIIEHOYHOT0
padoThI
cpeacrsa)
JIa6.5 |3akanka u OTIYCK YIJIEpOJAMCTON CTaJIH. 6 2
IIp.5 OcHOBHBIE BUIbI OT)KUTOB U UX Ha3HAYCHUE. 6 2
Monynsb 5 JIa6.6 | BnusiHue Nerupyrommux 31eMeHTOB Ha 6 2 2
Knaccudukanms MIPOKATMBAEMOCTh CTaJIeH, BBIOOp cTajel 1o
KOHCTPYKIIMOHHBIX MIPOYHOCTHU U MPOKATUBAEMOCTH.
MaTepuaioB, 00JIaCTU WX|
MPUMEHEHHS.
CrennanbHble  CIUIABEI,
HEMETAIITNYeCKHe u
KOMITO3UITHOHHBIE
MaTepUabl.
IIp.6 Knaccugukanus 1 HazHaueHUe cTanei u 6 2




DopMBbI TEKYLLET0
B pROHT ogzl
y4eOHo HanMeHoBaHMe TeM 3aHATHI O6bvem| baaua | UnaTepak P
Monayab (pa3ae) 9 . Cemectp (HauMeHOBaHUe
i (yueOHOii padoThI) , 4 bl THB, Y.
OLIEHOYHOT 0
padoThI
cpeacrsa)
Mopynu 3-5 Cm.p. |CamocrosiTenbHas paboTa 1o U3y4eHUIo 6 160 Bormpocs! k 3auery
CHeIUaIbHOM JIuTepaTyphl U 0(POPMIICHUIO Nol7-22
1ab0paTOPHBIX U MPAKTUUECKUX PaOOT.
KonTtpons 3auer 6 3,75

Hroro:| 180




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipumenstores:
- TEXHOJIOTHS TUCTAHIIMOHHOTO OOYUYEHHsI C MPUMEHEHHEM 3JIEKTPOHHBIX Y4eOHO-METOAMYECKHX
MaTepHaJIOB U 3JIEKTPOHHBIX JIEKIIMUH, pa3MEIIEHHBIX B 3JIEKTPOHHON o0yyarolel cpere;
- HMHTEPAKTUBHBIE TEXHOJIOTUM — JUAJIOTOBOE OOydeHHe, B XO/€ KOTOPOrO OCYIIECTBIISIETCS
B3aUMOJICIICTBUE MEXAYy CTYIEHTOM M IpenojaBaTeieM C  HCIOJb30BAHUEM 3JIEMEHTOB
npoOJeMHOTO OO0y4YeHHsi B BHJE HAJM4YUS BOIPOCOB MPOOJIEMHOrO XapakTepa U TpeOOBaHMIA
aHajlu3a IOJYYEHHBIX pE3yJbTaTOB C TOCJIEAYIOUIMM BBIBOJAOM II0 3KCIEPUMEHTAIbHBIM U
pacyeTHBIM JaHHBIM IIPH BBIMOJIHEHUH Ja00paTOPHBIX PadOT U NMPOBEJICHUN BEONHAPOB;
- TPaJULIMOHHbIE TEXHOJIOTUU 00y4eHUs B (popMe caMOCTOSITEIbHON paboThl CTYIEHTOB.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI
Metoaudeckue peKOMEHIAUU CTYACHTY M IIPENOAABATEN0 M3JI0KEHBl B METOAUYECKHUX
YKa3aHUAX K J1a00paTOpHBIM padboTam:
1. VYueGnoe nocobue st BHIIOIHEHHS J1a60PATOPHOTO MPAKTUKYMa 110 KypCy
«MatepuanoBeieHIE» JIJIsl TEXHUYECKUX HAINPaBJICHUH MOArOoTOBKH OakanaBpos/ I'.B.
Knesuos [u ap.]. — TonassatTu: TI'Y, 2016.- 170 c.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
5 Bonpocut k 3auemy Ne 7-13,20-22
Bonpocul k 3auemy Ne 1-6, 14-19
6 Bormpocsr k 3auety Ne 2-6,11-16,20

Bompocsr k 3auery Ne 1, 7-10,17-22.

7.2. TunoBbIe 3aJaHUS] HJIU UHbIE MATEPUAJIbI, HEOOXOIMMBIE /Il TEKYIEro KOHTPOJIsI
7.2.1. KommJjiekT 3ajaHuii k npakTudyeckoii padore Nel «Kpucrajimueckoe cTpoeHne
TBEPABIX TeJ»

1. HapucyiiTe MI0CKOCTh C 3aJaHHBIMM MHJIEKCAMHU, IPOXOSAILYI0 Yepe3 y3€ell ¢ 3aJaHHbIMU
KOOPJIMHATAMM.

1 [Tnockocts (102), 5 [Tmockocts (121),
BapHaHT MIPOXOJIATIYIO Yepe3 y3e BapUaHT IPOXOJISALIYIO Yepe3 y3el
[[001]] [[100]]
2 ITnockocts (110), 6 ITnockocts (111),
BapHaHT MIPOXOJIATIYIO Yepe3 y3e BapUaHT IPOXOJILILYIO Yepe3 y3el
[[110]] [[112]]
3 [Tnockocts (112), 7 [Tnockocts (110),
BapHaHT MIPOXOJIATIYIO Yepe3 y3ei BapHaHT TIIPOXOJISLILYIO Yepe3 y3eil
[[101]] [[020]]
4 ITnockocts (201), 8 ITnockocts (201),
BapHUaHT MIPOXOISIIYIO Yepes3 y3e BapHaHT MPOXOJISILLYIO Yepe3 y3er
[[111]] [[201]]

2. 3apucyiiTe KpUCTAJUIMUECKHE MOAM(DUKALMU 3JIEMEHTOB, O0O3HAa4YbTE MapaMeTphl
peleToK. YKakuTe TeMIleparypy MOJIMMOP(PHOro NpPEBpaIleHUs U TEMIEparypy IJIaBICHHUS.
PaccuuTaiite n3meHenune oobeMa npu MoJIMMop(HHOM MPEBPALICHUH.

BapI/IaHTBI 3aJaHusg

1 BapuaHT Harpnit 5 BapuaHT Hupxonnii
2 BapuaHT Cxkannnit 6 BapuaHT Crponuuit
3 BapuaHT Turan 7 BapuaHT JlanTan

4 BapuaHT Kobanbt 8 BapuaHT bepumnmit

7.2.2. KomnuiekT 3agaHuii k jaboparopHoii padore Nel

Tema: «TepMI/I'-IeCKI/II\/'I aHaJn3 CINIaBOB. AHaIu3 JuarpaMMm COCTOSAHUSA ABYXKOMITOHCHTHBIX
CHUCTEM»



A) OopMuUTh OTYET MO TeMe J1TAOOPATOPHON PaOOTHI.

b) [TocTpouts quarpamMmy COCTOSHUS «OJIOBO-IIMHK» METOJIOM TEPMUYECKOTO aHATH3a.
1. TTomyuynTh CIIJIaBBI ¢ YKa3aHHBIM COJICp)KaHHEM IIMHKA M HAarpeTh WX J0 PacIlUIaBICHUS.
2.0x5aauTh CruiaBel U 3aUKCUPOBATh TEMIEpPaTyphbl CILUIABOB MPH OXJIAXKICHUU depe3 Kaxisie 30

CeK.

3.IlocTtpouTh TEpMHUECKHE KPHUBBIC OXJAKICHUSA CIUIABOB M OIPEICIUTh KPUTHUECKHE TOYKHU
(ha30BbBIX MTPEBpAIICHUH.
3. IlocTpouts quarpaMMy COCTOSIHUSI «OJIOBO-LIMHKY, YKa3aTh TUI JHUArpaMMbl COCTOSIHUSI, Ha3BaHUS
JMHUHN [uarpaMMbl ¥ (pa3oBbIe IPEBPAICHNUS, COOTBETCTBYIOIINE JTMHUSAM JHArPaMMBI.

B) BeinonHuTh MHIUBUYaIbHOE 3aJaHHE.

3apucoBaTh, COONIOIas MacIITa0, JAHHYIO BAPHAHTOM JMArpaMMy COCTOSHUS U BBIIIOJHUTD
clenyrolee:

a) YCTaHOBUTH THII JAHHOM JHAarpaMMBbl;

0) ompenenuTh CTPYKTYPHBIM UM  (a30BBIA CcoOCTaB Bcex oOJacTed ©W  OTPa3HTh
€r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAYCHUSIMH HA JHArPaMME;

B) OIPENETUTH MOJOXKEHHE CIIIaBa, JAHHOTO BApUAHTOM, Ha IMarpaMMe COCTOSIHUS;

I) ONpEAETUTh YHUCIO CTeNneHed CcBOOONBI CIlaBa B €ro KPUTHUYECKHX TOYKaX WB
TEMIEPATYpHbIX HMHTEpBalaxX MEXIy KPUTHUECKUMU To4YKamMu 1o mpaBuwiy (a3 [ubbca u
MOCTPOUTH KPUBYIO OXJIAXKACHUS 3TOTO CIUIaBa B KOOPJIMHATAX TeMIIepaTypa-BpeMs;

1) OMpeAeNuTh IS 3alaHHOM BapHaHTOM TEMIIEpaTyphbl CIUlaBa cocTaB (a3 U BECOBOE
COOTHOIIEHUE (a3;

€) OXapaKTepu30BaTh CTPYKTYPY 3aJaHHOTO CIUIaBa MPU KOMHATHON TeMIepaType.

Bapuanr 1 (u eme 20 BapuaHTOB AUarpaMM COCTOSTHUS)
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I') BemmonHuThk 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.Ha3zoBuTe TN crisiaBa, KOTOPOMY XapaKTepHA JaHHAasl KPUCTAJIIMYECKAsl pelIeTKa

1. TBepaplil pacTBOP BHEAPEHHUS.

2. TBepaplil pacTBOp 3aMELICHMUS.

3. XMMHYECKOE COEeJUHEHIE.

4. Mexanuueckas CMECh.

2.KpuTndeckuM 3apoabIlIeM Ha3bIBACTCSA
1. 3apoapIi TBep0H (a3bl

O —koMroHeHm A
@ —«orrioHeHT B



2. TaKO¥ 3apOJIbIII, POCT KOTOPOTO COMPOBOXKIAETCS MOBLIIIeHHEeM dHeprun [ uboca.
3. 3apObIII CITIOCOOHBIN K POCTY.
4. KpUCTAJUIMYECKAsl YACTUIIAa TPUMECH.

3.IIpaBuio ¢a3 umeer BUJ ......

1.C = K+®d-1.
2.C=D+K+1
3.C=d-K+1
4.C = K-0+1
4.Yxaxure (aspl, HAXOIAIIMECS B paBHOBeCHH Ha THUH [|E muarpaMmbl COCTOSHUS
T 1.B + xunkocth
2. A+KXUIKOCTE
C L E 3.A+ B + xKuakocTh
4.A+B
P Q
b |
A B

5. KosnnuectBo TBepnoil a3l B Touke «b» crutaBa | mo mpaBuily OTpe3KOB ompenensiercs

KakK...

ol 1t T 1. A= 100%

“"‘\.\ LT E bc
a— N 2. A= be 100%

ac

B y e bc
| A 3. A= x100%

A ! B ab

4. A= «100%
bc

7.2.3. KommiekT 3aianuii k iabopaTtopHoii padore Ne 2

Tema: «MeToabl MEXaHUYECKUX UCTBITAaHUN. OmpeesieHne MEXaHMUECKUX XapaKTepPUCTHK.
HcnipiTanne 00pa3iioB Ha pacTsHKEHUE)

A) OpopMuUTh OTYET 1O TEME PaOOTHI.

b) BemmonHuTh 3a1aHus K IpaKTU4YeCKon padoTe.

1. M3yunTe METOABI MCHBITAHUI MaTEepHalOB Ha TBEPAOCTb, YJAPHYIO BA3KOCTb, YCTaJIOCTHYIO
MPOYHOCTb.

2.Kpatko omucaTh OCHOBHBIE TpPeOOBaHHS K YCJIOBHSIM TPOBENCHUS HCHBITAHUN. YKa3aTh
(bU3UYECKUN CMBICIT MEXaHUYECKHUE XapaKTEPUCTHK, 0003HAUYCHMUSI, €TUHUIIBI M3MEPEHUS.
3.3apucoBaTh NaHHYIO BApHAHTOM KPHUBYIO PAacTSKEHHs B KOOpAMHATAaX «ycwimne F - yammHenue
Al» 1 BHIMONHUTE CHEMYIOIIEE:

4. Tlpeobpa3zoBaTh B JAMarpaMMy C OTHOCUTEIBHBIMH KOOPJIWHATAMH «HAIpPSHKCHHE O -
OTHOCHUTEIbHas AeGopMaIius & »;

5. Tlo mpeoGpa3oBaHHOI AHarpaMMe OTPeIeTHTh CleAyIoNIie MeXaHndecKueXapakTepucTuk: £ -

MOZy/b YNPYrocTH, o, umM Oy, - Hpeaen TeKydecTH, o, - Npeden IPOYHOCTH, O -

OTHOCUTEJIbHOE yJUIMHEHHE, a -CTAaTUYECKYIO BA3KOCTh, D-MOysb MIaCTUYHOCTH.
Bapuanr 1 (1 emte 9 BapuaHTOB AuarpamMm pacTsHKEHUs)
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B) BeimoHuTh 5 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 10 BapraHTOB TECTOB)
1.Vkaxure BIusHUE IPUMEcEi Ha MEXaHNYECKUE CBOMCTBA KpUCTaslla MPH IJIaCTUYECKOM
nedopManuu:
1. CHMXAIOT UCXOJHYIO IPOUYHOCTh U MOBBIIAIOT MJIACTUYHOCTh
2. yBEJIMYMBAIOT UCXOAHYIO IPOYHOCTh M CHUKAIOT TNIACTUYHOCTh
3. NPOYHOCTb U MJIACTUYHOCTH HE U3MEHSIETCS
4. MOBBIIAIOT IPOYHOCTH U MJIACTUYHOCTD
2. IlpenenoM BBIHOCIMBOCTH Ha3bIBAIOT. . .
| .HampspKeHue, Ipyu KOTOPOM MaTepuail BhIAEPKUBAET 3aJaHHOE YHCIIO LIUKIJIOB HArPYKEHUs
2. HampspKeHHe, NMPU KOTOPOM MaTepuai BBIACPKHBAET HEOTPAHMUYEHHOE YHCIO IIMKIIOB
HarpyXeHus
3. HampshKEHHE, 110 TOCTHKEHUE KOTOPOro NPOUCXOAUT pa3pylIeHHe

4. HanpspkeHHe, NpU KOTOPOM MaTepuan BBIIEPKMBAET MHUHHUMAJIbHOE 4YHCIIO IUKJIOB
HarpyXeHus

3.Ilpu ucnbITaHUM Ha pacTsSKEHHE 00pa3ell HArPYy3WId A0 HANpPSHKEHUS G, MOCJIE Yero HarpyskKy
CHsUTH. BenmnurHa OTHOCUTENBHOTO Y/UTMHEHUST 00pasiia (pyc.) COCTaBIsET:
1.20% 2.8% 3. 4% 4.2%
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4. HampsikeHue, COOTBETCTBYIOIIEE MHUHHUMAJIbHOMY HAIPSKEHUIO HAa IUIOMIAJKE TEKy4eCTH
Ha3bIBAIOT. . .

1. ycliOoBHBIN TIpe/iesl TEKYYECTH

2. mpenes MPOYHOCTH

3. ¢pusudeckuii mpeaen TeKy4ecT

4. moxyinb FOHra
5. BreiOepute mpaBUIIbHYIO OCIIEI0BATEIBLHOCTH MO0 BO3PACTAHUIO BETUYHH

1. op; o1, O

2.01; O, OB

3. onm; OT; OB

4. onm; oB; OT

7.2.2. KoMIuiekT 3a1aHnii K JJabopaTopHoii padore Ne 3

Omnpenenure ynapHyr BS3KOCTb U TEMIIEPATYPHBINA IOPOT XJIAAHOJIOMKOCTH Ul MaTepuala
COIVIACHO CBOEMY BapHaHTY.
3ajaHue BBINOJIHAETCS MHAMBUJIYaJbHO, IO BapuaHTaM. BpiOop HYXHOro BapHaHTa

OCYILECTBIIICTCSI 10 MepBOii OyKBe paMuInu

Bapuant 1( u eme 10 BapuanToB)

1. CoproBoii npokaT kBaapaTHbI a = 11 MM.
2. Pabota pazpymenus KUq (+20) = 100 [Ix; KUqep (£20) = 12 JTxk.
3. Crans 20 otoxoxenHas; KCUpin= 30 [[)K/CMZ

tuen, °C +20 -20 —40 —70

KCU, Jix/cm’ 110 68 47 10

KUp — aHeprust MasTHUKOBOTO KOTIpa A0 yJaapa,
KU ;- DHEPTHS MasITHUKOBOTO KOIIpa MoCiIe yapa,
KCUpin — HOpMaTUBHBIN 3arac yJapHOH BA3KOCTH.

ITpumepsl 3ckn30B ceueHus monydadpukara ¢ ykazaHHEeM 33JJaHHOTO pa3Mmepa.

>
-

CopToBoii mpokar CopTtoBoii nmpokar

. . Tpy0a ropsiuekatanas [Bennep
KBaIpaTHBIN KPYTJIbIi
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YT0JI0K paBHOIIOJIOYHBIN JIucroBoi mpokar

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1) Omnpenenure TUMUTHPYIOLKA pa3Mep. JIMMUTHUPYIOIIUM SIBISICTCSL pa3Mep HCCIIETyeMOro
nony(abpukara, orpaHMYUBAIOIIMN cedyeHue yaapHoro oOpasua. IIpu 3tom HeoOXoaumo
TaKXe MPeJyCMOTPETh BO3MOXHOCTh CHATHS JE(PEKTHOTO €05 HAa MOBEPXHOCTH IpOKAaTa
IIPU M3TOTOBJICHNUU 00pa3ia, 9To0bl H30€kKaTh aHU30TPOIMH CBOMCTB METaJUIa 10 TOJIINHE
HaJpe3aHHOro odpasua (MUHUMAaJIbHBINA MPUIYCK HA MEXaHUUYECKYI0 00pabOTKY COCTABIISET
0,5 MM Ha CTOpPOHY).

2) Ilo ompeneneHHOMY JIMMUTUPYIOLIEMY pa3Mepy M MCIOJb3Ys TaHHbIC TaOJ. BHIOCPUTE THII
obpasua MeHaxe A8 ONpeAeNeHUs YIApHOM BA3KOCTH, OIPENeNUTeCh C  €ro
pasmepamu(tad.3.1).

Tabmuua 3.1
[ &
A _I‘q« A4 | Konuenrparop | Tun R L+06 B H+0,1 H,
: - MM
1 10+£0.1 10 8+0,1

2 75401 10 | 8+0.1
U (Menaxe) 3 1+0,1 55 5+0.,05 10 8+0,1

4 240,05 8 6+0,1
3) BebruncianTe yaapHy BI3KOCTb. 3amnonHuTe Taoi.3.2.

Tab6muna 3.2

ITokazanug mkajibl MaSTHUKOBOT'O KoI1Ipa
VY napHas BSI3KOCTb,

ZL)K/CM2

KU KUser KCU

2
Sy, CM

Sy — TIoMIah ceueHus obpasiia B Haapese, Sy = B+ H; (tabm. 3.1).
Y aapHyro BSI3KOCTh paccuuTaiiTe mno gpopmymne

KUy—KU,,
KCU — 0 ocm.
H
4. OrmpeneneHue TeMnepaTypbl X1aJHOIOMKOCTH.

HWcnone3ys naHHbIe CBOEro Bapuanta, moctpoiire rpaduk 3aBucumoctd KCU = f (tyen).
3HaueHUe TOpora XJaJHOJIOMKOCTH cTaiu t,, ompemensercs rpagudecky Kak adcrucca

touku nepecedenust tuHuid KCU = f (t,;) ¥ HOPMATHBHOTO 3amaca yJapHO#H BS3KOCTH

7.2.4. KommnuiekT 3aganuii k jabopaTtopHoii pagore Ne4.



Tema: « MUKPOCKOITUYECKU aHAJIM3 METAJJIOB U CIUIaBOB. CTPYKTYpayIryiepoIUCTON CTAIH B

PaBHOBECHOM COCTOSAHU>

How

A) OdbopmuTts oTUeT 110 JTAOOPATOPHOU padoTe.
b) BeinoanuTk 3aganus Kk 1abopatopHoi padbore.

BbrueptuTh auarpaMMmy COCTOSHUSI JKE€NE30-YIVIEPOJ Ha Ppa3BepHYTOM JHMCTe Oymard.
[Toctpouts Tepmuyeckue KpuBble oxnaxkaenus mus craieid ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHueM (ha30BbIX MPEBPAILCHUN U KOHEUHOW CTPYKTYPHI.

[IpoBecT MUKpOCKOTMYECKH aHanu3 00pas3uoB (5 mrt.). OnpenenuTb MUKPOCTPYKTYPHI H
3apHCOBaTh YCJIOBHO CTPYKTYpPY [HdO3BTEKTOMJHBIX CILJIABOB C Pa3jIMYHBIM KOJIWYECTBOM
yraepoja (3 mrT.), 3BTeKTOUIHOTO U 3a3BTEKTOMAHOTO CILJIABOB.

OmnpenenanTh KOJIMYECTBO yriiepoaa B oopasiax mossrekrouanoii cramu (TOCT 1050-74).
[ToctpouTts rpaduku 3aBUCUMOCTEN MEXaHUYEKUX CBOWCTB CTaJel OT COAEp KaHUs yriieposa.
(cipaBOYHBIC MaTEPHAIIBI).

YCTaHOBUTH B3aMMOCBSI3b MEKIY COIEPKAHMEM YIJIEpOAa, CTPYKTYpOM M CBOMCTBaMHU
CILJIaBOB, C/IE€aTh BBIBOJ.

B) BeinorHUTE S 3a/1aHM HTOTOBOTO TECTA.
Bapuanr 1 (u eme 11 BapuaHTOB TECTOB)
1. Yro Takoe dhepput?

1) Xumudeckoe coeluHEHUE

2) MexaHuueckasi CMeCh

3) TBepablii pacTBOP YIJIEpO/a B O-XKeIe3e
4) TBepblil pacTBOp yriiepojia B y-Kene3e

2. Kakyro ctpykrypy umeer ciuias ¢ cogepxanuem 0,45 %C?

1) llepaut

2) ®epput + nepaut

3) @epput + HEMEHTUT BTOPUYHBII
4) ®eppuT + LIEMEHTUT TPETHUHBIN
5) ®@eppur

3. Ilpu xakoii Temmneparype npoucxoaut oopasoBanue nepiaura B cruiase 0,50 %C?

1) Jluausg PSK
2) JInaus GSK
3) Jlunusa SE
4) JIunus PG
5) Jluaus PQ

4. Kak BBITJISLIUT MO MUKPOCKOTIOM (peppuTt?

1) B Bune cBetibIx 3epeH

2) B Buze TeMHBIX 3epeH

3) B Buzie cBETIION CETKH 1O TPaHUIIAM 3€pPeH

4) B BuJIe CBETJIBIX UTJI

5) B Buze cBETIIBIX MEIKUX YACTHIL TIO TPAaHUIIAM 3€peH

5. Kaxkoit u3 crimaBoB Oy/1eT UMETh BBIIIE TUIACTUYHOCTH?

1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Crutas 0,8 %C
4) Crunas 0,6 %C



=

10.

5) Cmnas 0,01 %C

7.2.5. KoMIuteKT 3a1aHuii K JlabopaTopHoii padore NeS
Tema: «3akanka U OTIYCK YIJIEPOJIUCTON CTAIINY

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinoanuTk 3a1anus Kk 1abopatopHoi padore.

Onpenenuts TBEPIOCTh 00PA3LIOB J10 3aKalku Ha mpubope Poksema no mkaie B.

Hasnauute pexumbl TO st ctayiedl ¢ pa3inyHbIM cofepxkaHueMm yrieponaa. OnpenenuTh
TEeMIIepaTypy 3aKajJKd W OTIyCKa IOJY4YEHHBIX 0Opa3lOB B COOTBETCTBUHU C COJCPKAHUEM
yIIeposa, U BpeMsl BBIAEPKKHU B [1€YH B 3aBUCUMOCTH OT pa3MeEPOB 00Pa3IOB.

[TpoBecTH TEXHOJOIMUYECKUI IpoLecc 3aKajaKu 00pa3lioB B COOTBETCTBYIOILUX 3aKaJTOYHBIX
cpenax.

3aMepuTh TBEpAOCTh 00pa31oB Ha npubdope Poksesuia no mkane C nocine 3aKajiky U 110
HOJTY4EHHBIM JaHHBIM ocTpouTh 3aBucuMocTb HRC=f(C%) mnocne 3akanku:

N3yunTh, CXEMaTHYECKH 3apHcOBaThb M ONUCATh MHUKPOCTPYKTYPY KOMIUIEKTA 3aKaJleHHBIX
00pastoB npu yBenuueHun x500.

[TpoBecTn aHaMM3 MUKPOCTPYKTYpP U 3aBUCHUMOCTH CBOMCTB 3aKaJICHHOM CTalM OT COJACpPKaHUS
yriaepoaa, chopMyJIMpoBaTh BHIBOABI.

[To 3amanuto mpernonaBaTenss M300pasUTh Ha JUarpaMMax HM30TEPMUYECKOTO IpPEBpalLCHHS
ayCTEHUTa pa3jNyHble BUJbI 3aKalku (u3MeHsst T HarpeBa U ckopocTH oxjiaxaeHus ). Onucarb
(a3oBbIe NPEBPAIIECHUS U KOHEUHYIO CTPYKTYPY CTaJeH.

ITpoBecTu oTmyck 00pa3loB coriacHO BeIOpaHHBIM pexumam. g cranu 45 npoect 3 BUAA
OTITyCKA.

Onpenenutrs Ha TBepaomepe mno mkaige C TBEpAOCTb OTHYLIEHHBIX 00pa3ioB. CpaBHUTH

TBEPJOCTh HOCTe 3aKanku U ormycka. Ilocrpouts 3aBucumocts HRC=f(T,, ) mma cramm 45.

OOBSICHUTD IPUUMHBI NTaJICHUS TBEPOCTH.
CxemaTH4ecKH 3apUCOBAaTh CTPYKTYpy IIOCI€ BCEX BHJOB OTIYCKa M OIMCaTh IPOLECCHI,
MPOTEKAOIIME B YIIIEPOJUCTON CTAIN IIPU HU3KOM, CPETHEM U BHICOKOM OTITYCKE.

B) BemonauTh 6 3amaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakas cTpykTypa rnoka3zaHa Ha pucyHke?
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1) MapTeHCUT MEIKOUTOIbYATHIN
2) MapTeHCUT KpYITHOUTOJIbYaThIN
3) MapreHcut + TpooCTUT

4) MapTeHCHUT + LIEMEHTUT

2. Kaxkas ctpykrypa copmupyercs y ctayin Y8 npu yKa3aHHOM CKOPOCTHU OXJIAXKICHH?



tc . 1) TpoocTuT
2) MapreHcut
3) Maprencut + gpeppur
—, 4)MapTeHCHT + IIEeMEHTUT BTOPUYHBIHN
)
\
3
3. CKOJIBKO yriieposa COAepKHUT MapTEHCUT CTau 457

1) 0,01 %C

2) 0,45 %C

3) 0,8 %C

4) 2,0 %C

4.Kaxkasi CTpyKTypa UMeeT BbIII€ [JIACTUYHOCTD?
1) 2) 3 _ 3)
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5. Jlns Kakux Aetaneil NpuMeHseTcsl CpeAHUM OTIMYyCK?
1) JInst uHCTpyMeHTa, pacCUUTAaHHOI'O Ha Oe3yAapHble HArpy3KU
2) 1y TAXKEJ0 HarpyKEHHBIX ILIECTEPEH
3) st peccop, Npy>KuH

6. Ha kakue ¢a3bl pacragaercss MApTEeHCUT NPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + LEMEHTUT
3) LemeHTHT
4) Ayctenur

7.2.6. KomnuiekT 3aganuii kK npakTuyeckoi padore NeS

Tema: «OCHOBHBIE BUAbI OT:KUIa U UX HA3HAUYEHHE»

BrinmonHuTh CJICAYIOIIUC 3aaHUA K HpaKTquCKOﬁ pa60Te JUIS KaXKI0M HpeﬂCTaBHeHHOﬁ

MHUKPOCTPYKTYpBHI.
1. 3apucoBaTh HCXOJHYIO MUKPOCTPYKTYPY CTaJId U OTPENEIUTH €€ NeEeKThl U

OTKJIOHCHHA OT PaBHOBECHOI'O COCTOSITHUA.

2. OmpenenuTs BUIBI 00pabOTKH, MTOCIIE KOTOPHIX (DOPMHUPYETCS JaHHAST MEKPOCTPYKTYpa.

w

Omnpenenuts TO, ycrpanstonyto aedekrsl MUKpocTpyKTyphl. Haznauuts pexxum TO.
4. 3apucosats JJUITA st tTaHHON MapKu CTalM U M300pa3UTh KPUBYIO OXJIXKICHUS,
COOTBETCBYIOIYIO BeIOpaHHo# TO.

5. 3apI/ICOBaTB MHUKPOCTPYKTYPY IMOCJIC TO u onncaTh U3MEHEHUS MEXaHUYSCKUX CBOICTB.

MUKpPOCTPYKTYpHBI CTAJIEH JUIsl BBINIOJIHEHUS TPAKTHYECKOTO 3aJaHus:



I[CHIlpI/ITHI)Ie JJUKBallMd B CTaJld
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7.2.7. KoMIIekT 3aianuii Kk 1adoparopHoii padore Ne6

Tema: «BpI0Op cTa/IH 10 32JaHHBIM NPOYHOCTH U NPOKAJIMBAEMOCTH».

A) OpopMuUTh OTYET 110 TEME MPAKTUUECKON pabOTHI.

b) BeimonHuTh 3a1aHus K MpaKTUYecKo paboTe.
1. IlonyuuTh BapuaHT 3aJaHusl y NpenojaBareis — 3HAUYEHUS Pa3MEpOB U MPOYHOCTH JETallu:
D(mm); L\D; o5, .
2. [To Homorpamme M.E. Bbrantepa (puc.3) uist 3TOro KpUTHIECKOTO THAMETPa, BHICTABICHHOTO Ha
IIKajJe ¢ NPUOIIKCHHBIM OTHOIIEHHEM pa3MepoB jaetanu L/D HaliTh paccTosHHE OT TOpua 10
MOJIyMapTEHCUTHON 30HBI CTAHIaPTHOTO 0Opas1ia.
3. ITo3amaHHOM MPOYHOCTH ONPEAEIUTH TBHPIOCTh CTAJIM I1OCIIE 3aKAJIKH U OTITYCKA.
4. 1o rpaduky (cripaBOYHBIC JaHHBIC) HAUTH TBEPAOCTH B CEP/IICBHHE AeTain mocie 3akanku HRC
2 40 B 3aBHCHMOCTH OT TBEPIOCTH IOCJIE OTITYCKA.
5. Ompenenuths HaUMEHBIIIEE COAECPKAHUE YIIIEpOa B CTAIM MO TabauIe (CpaBOYHbIC JaHHBIC) B
COOTBETCTBUU C TBEPAOCTHIO MOCIIE 3aKAJIKH.
6.I10 KpUBBIM MPOKATUBAEMOCTH JJISl Pa3HBIX MAapOK CTalIM BBHIOPATh MOIXOISIIYI0 MapKy CTalld C
Y4ETOM €€ SKOHOMHUYHOCTH, 0OOCHOBATh CBOM BBIOOD.
7. Ha3HauuTh a7is BBIOpAHHOW CTalld PEXHMBI TEPMUUYECKON 00paOOTKH- TeMIlepaTyphl HarpeBa
(KpUTHYECKHE TeMIEpaTyphl YKa3aHbl B CHPABOYHBIX JIaHHBIX )



8.PaccuntaTte Bpems BBIIEPXKKH JUISI 3aKaJKd W OTIyCKa ¢ ydeTroM Ko3(dduimenra cpensl,
koa(durmenta popmbl U KodhHUIIEHTa pABHOMEPHOCTH Harpena.
9. J11st BEIOpaHHOM MapKH CTaJIM OINPENEIUTh CKIIOHHOCTh K 00paTUMOM XPYIIKOCTH.

B) Boinmonnuts 5 3aganuii recra.
Bapuanr 1 (1 eme 10 BapraHTOB TECTOB)
1. ITpokanuBaeMOCTh 3aBUCHUT OT:
1) TemiiepaTypsl HarpeBa MoJ 3aKajiky.
2) CKOPOCTH OXJIAXKICHMUS.
3) XUMHYECKOT0 COCTaBa CTAJIM.
4) Bcex BBILICTIEPEUNCIICHHBIX (PAKTOPOB.

2. Ha xakoM U3 pHCYHKOB H300pa’ke€Ha CKBO3HAs IPOKAINBAEMOCTh?

1) a.

Al 26
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3. IIpu kaxom yciioBuu oOpasel] (IeTallb) IPOKaIUBAETCSI HACKBO3b?
1) mpu cKOpOCTH OXJAXKIEHHUS IO CEYEHHIO O0TbIIE V .
2) pH OXJIaX/IEHUHU B BOJIE.
3) npu CKOPOCTH OXJIAXKJEHH MEHBILE V.
4) oOpaszelr He MOXKET MPOKATUBATHCSI HACKBO3b.
4.B Kakoii cpefie 0XJ1axaalT Beicokonerupoanubie (XJ13 12-30%) cramu?
1) Bona.
2) Macro.
3) BO3yX.
4) neysb.
5. Kakoli nerupyroniuii 3JieMeHT He 3aMeUISeT pacnajl aycTeHuTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

7.2.8. KoMIuIeKT 3a1aHNH K IPaKTHYeCKOoil padore Ne6

Tema: «Knaccudukanusi 1 Ha3HAYEHHE KOHCTPYKIHMOHHBIX MAaTepHaJIOB)

I[J'IH 3aJaHHBIX BAPHUAHTOM MApPOK IIATH CIUIABOB CTYACHT NOJIKCH BBIIIOJIHUTBH CIICAYIOIIINC

II4Th IYHKTOB paGOTBI HaJl CBOUM 3aJaHUCM!

1. PacmmdpoBare mMapky Matepuana. KmaccuuuupoBaTh maTepuan B COOTBETCTBUHU C
KOMIUIEKCOM TIPU3HAKOB, KOTOPBIM MPHUMEHSIOT JUIS JaHHOW TPYIIBI CIDIAaBOB (IO
XHUMCOCTaBY, CTPYKTYp€, CIoco0aM MoJiydeHus u 00pabOTKH, 10 HA3HAYEHUIO U T. [I.)



2. HepeqncnnTb €ro OCHOBHBIC KOMIIOHCHTBI M YKa3aTb XHUMHYECKHI COCTaB COTIJIACHO

I'OCT.

3. Ommcare pekoMeHayemyr Tepmoobpabotky (TO) ¢ ykazaHueM mapaMeTpoB W

"aszHauenudg TO.

4. IlpuBecTr OCHOBHBIE MEXAaHMYECKHE CBOWCTBAa MaTepualla B PAaBHOBECHOM COCTOSIHUU U

MOCJIe TEPMUYECKON 00pabOTKH.
5. OxapakTepu3oBaTh OCHOBHbBIE TIOTPEOMTEIbCKHE CBOKMCTBa MaTepHaia (Hampumep,

KOPPO3HWOHHASI CTOMKOCTb, MBI YAENbHBII BEC U T. 1.) U 00JACTh €r0 MPUMEHEHHUS.

3a,I[aHI/IC BBITIOJIHACTCA HHAWMBUAYAJIbHO, I10 BapHaHTaM.

Mapku crutaBoB ykaszansl B Ta0:1. 8.1. mo Bapuanram.

Taobmuua 8.1

No 1 2 3 5
BapHaHTa

1 Crt2nc P6M5S JIAXK60-1-1 a1 IX1s5Cr

2 Crans 40 | 07TBIO JDKMII59-1-1 AMrg BU60

3 Y10 12XMO® BpA9XK3JI AK4-1 T15K6

4 Cranp 55 | P18 bpOlL14-3 AK6 BKS

5 CtOxmt 10I0A bpb2 AJI2 Cu2s

6 Cranp 20k 15X5M JII40Mn32K B95 X4

7 V8 12X13 B95 AMTI2 CUi1s

8 Crans 65A 08X18H10 JI070-1 Anl9 BT14

TeMbl NcbMEeHHBIX pa0oT (He MpeayCMOTPEHbI)



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JAUCHMILTUHBI
7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu
Cemectp 5
Ne /i Bonpocs k 3auety MuTKM-1.
1 Tunel KpUCTAIMUECKUX PEIIETOK M UX OCHOBHBbIE XapaKTepuUCTHKH. OCHOBHbBIE CBOWCTBA
KPUCTAJIOB: aHU30TPOIINS M TOJIMMOPHHU3M.
2 Tunel cBs3eil: MOHHAs, KOBaJIeHTHas1, BaH-nep-Baanbca, Mmertaumueckas. MIx ocobeHHOCTH
11 BJIIMSIHME Ha CBOMCTBA KPUCTAJLIOB.
3 JledekTsl KpHUCTAIMYECKOTO CTPOCHHUS, TEOMETpUYEcKas KiaccuuKanusl.
4 Toueunble nedexTel. MexaHu3smbl HUX 00pa3oBaHUs. 3aBUCHUMOCTb PAaBHOBECHOH
KOHIIEHTPAllM1 BaKaHCUH OT TEMIEPATYpHI.
5  Jluddys3ua. Mexanusmsl guddysun. [lepBoiii u BTopoii 3akoHbl Duka.
6 Jlucinokanuu. BiusiHMe IUIOTHOCTH AMCIIOKAlMi Ha NMPOYHOCTHBIE CBOMCTBA KpUCTALIA.
Kpusas Oqunra. Pacuer TeopeTrueckoil NpO4YHOCTH.
7 ODKCIIEpUMEHTAJIbHbIE 3aKOHOMEPHOCTH IUIaCTHUECKOM aedopmanuu. MexaHHUueckue
CBOMCTBA U UX XapPAKTEPUCTHKHU.
8 |dedopmarmonnoe ynpounenue. [Ipupona nHaknena. Texcrypa aedopmarum.
9 Jleopmariusi MONMKPUCTATHYSCKUX TeJll. 3EPHOTPAHUYHOE YIIPOYHEHHE. 3aKOH XoJula-
[IeTua.
10 [Pa3pymieHue Xpymnkoe u Bsizkoe. TemmepaTrypHbIid TOPOT XJIaJHOJIOMKOCTH.
11 Brusiare TemMriepaTypsl Ha CBOMCTBA Ae(OpMUPOBaHHOTO MeTaslia. Pexpucrammsanus u ee
THUIIBI.
12 MexaHN3Mbl IUIACTUUECKON Ae(opMalum: CKOIbKeHHUE, IBOHUKOBAaHUE. MEXaHU3M
TEOPETUUECKON MPOYHOCTH, MEXaHU3M TU(D()Y3MOHHON TTOJI3YyUECTH.
13  [DaxTops!l ynpouHeHus: cuibl TpeHus KP, TBepaopacTBopHOE, TUCTIEPCHOHHOE.
14 TepMonnHaMuyeckue  OCHOBbI  (a3oBbIX  mpeBpamieHuil.  (TepmoaumHamuueckue
moTeHIasbl, pa30BOe paBHOBECHE, BTOPON 3aKOH TEPMOJINHAMUKH. )
15 [[lonsartus cucrema, crias, Ga3a, KOMIOHEHT, MEXaHHUYECKasi CMECh.
16 Kpucrannuzanus u ee stanbl. Kputruueckuii 3apoJisIin U 3aBUCUMOCTb €0 Pa3MepoB OT
CTETEHU MEePEOXJIAKICHUS.
17 [Bakonomepnoctu kpucramuzaiuu. Kpussie Tammana.
18 |(Da3mbl B cimaBax. YucTble KOMIOHEHTHI. XUMUYECKUE COETMHEHUS
19 @da3pl B cmaBax. TBepaple pacTBOppl M UX THUIBL. YCJIOBUS HEOrpaHHMYEHHOMN
pacTBOpUMOCTH. XUMHUYECKHUE COETUHEHUSI.
20 [Metoas! mocTpoeHus auarpamm cocrostuud. IpaBuno ¢as I'nboca.
21 OCHOBHBIE TUNBI jauarpaMMm coctosiHus. IlpaBuna koHoael. Kpucrammuzanus u
CTPYKTYypoOOpa30BaHUE CIIABOB.
29 BrusiHue npuMeceit Ha MPoLecChl KPUCTAUTM3AlUY U PEKOMEHIAINH 110 UX
ICII0JIB30BAHHUIO.
Cemectp 6
Ne /i Bonpocs! k 3auety MuTKM-2.
1 |JluarpamMma cocTOsTHUS «@Kene30-yriaepoa».daspl, TMHUH, KPUTHUECKHUE TOUKH.
5 JlnarpamMmma COCTOSTHUSL <«KeJe30-yriepoa». Kpucrammmsauus u CTpyKTypooOpa3zoBaHHE
craneil. KuHeTnka nepanTHOro npeBpameHus.
3 |3aBUCHUMOCTH CBOICTB CTaJIel OT COIepKaHus YIIepoa.




4 Jl.c. xenme3o-uemeHTUT (MeracrabuipHas). Kpucraiumsamuss U CTpyKTypooOpa3oBaHHE

Oenbix gayryHoB. O01acTh MPUMEHECHHS.
5 Jl.c. »xene3o-yrinepon crtabwibHas. Kpucrammmzanmus U CTpyKTypooOpa3oBaHHE CephIX

uyryHoB. O01acTh NPUMEHEHUSI.
5 Knaccugukanus cepbix 4yryHoB. CriocoOsl mosryueHust. BiausiHue cTpykTypbl Ha CBOMCTBA

CEpbIX YYT'YHOB.
7 |[IpeBpamienus B cranu npu Harpese. Haciae1cTBEHHOCTh ayCTEHUTHOI'O 3€pHA.
8 |lmarpamMmMa M30T€pPMHUYECKOI0 IPEBPALCHHS ayCTEHHUTA.
9  |BiausitHuE CKOPOCTH OXJIKICHUS HAa CTPYKTYPY M CBOMCTBA CTaJICH.
10 |[MaprencutHoe npeBpamienre. OCHOBHbIE 0COOCHHOCTH, KWHETHUKA TPEBPAIICHHUSL.
11 [TepmoobGpabotka. Kitaccudukanms 1 OCHOBHBIE TEXHOJIOTHYCCKHE TTApaMETPBHI.
12 [Bakanka. Haznadenue, BUJbI 3aKAJIKH, CTPYKTYpa CTAJICH MOCIIE 3aKATKH.
13 [[IpeBpamieHus npu OTITyCKeE.
14  [Paznuuune CBOMCTB NPOJYKTOB 3aKAJIKM M OTHYCKA (MJIACTUHYATBHIX M 36PHUCTBIX CTPYKTYP).
15 [Buasl oTnycka, X Ha3HAY€HHE, CTPYKTYypa CTajiel ocje OTIYCKa, pa3jinyus B CBOMCTBAX.
16 |[Omxur 1 u 2 pona. TexHOTOTHUYECKUE MTAPAMETPhl U HA3HAYCHHE OCHOBHBIX BUJIOB OTXKHTA.
17 [3akanka 6e3 nosumopdHoro npespauieHus. CTaluiHOCTb IPOLECCOB CTAPEHUSI.
18 |OcnoBubie Buapl XTO. CynHOCTh, TEXHOJOTHUECKUE MTaPAMETPhl, Ha3HAUYCHHE
19 [Coenmanpnbie cramn. OCOOCHHOCTH CTPOCHUS, CBOMCTBA, 00JIACTh MPHUMEHEHHS.
20 |BiusiHMe nerupyromux 31eMeHTOB Ha (pa3oBble npeBpalieHus B ctTausix u napamerpsl TO.
21 |Knaccudukanus 1 MapKupOBKa KOHCTPYKIIMOHHBIX MAaTEPUAJIOB.
22 |Hemerammdeckue MaTepralibl, KOMIIO3UIIMOHHBIC MATEPUAIIBI.

7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
Cemectp NPOBCICHUI Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOMH
aTTecTaluu
5,6 3auer CryneHTy npeaocTaBiIsieTcsl TECT
(MMCHMEHHO) u3 30 Bonpocos.

«3a4TECHO»
[Ipy HanM4MK MpaBUIIBHBIX

0TBETOB Ha 14 u Gosee BOMPOCOB.
[Ipy HanM4MK NMpPaBUIBHBIX

«HE 3aUTEHO» OTBETOB MeHee ueM Ha 14
BOIIPOCOB TECTA




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P : 9BC
Marepuanosenenue : yaeOHoe nocobue / 1.
I([: ?3 IE);TI)I% eBB’ A. bonnsipes, C. B. [{aBbizios, JI. H.
1 7108, [TomoBa, M. H. TroppkoB. — Booraa : Y4eOHoe mocodue 2020 OBbC Jlanb
JI. 1. TlomoBa,
M. T Nudpa-Unxkenepus, 2020. — 424 ¢. —
HOPRROB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueonuk / C. W.
C. U. boronyxos, boronyxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3uxk Mocksa : MammHoctpoenue, 2020. — 504 YHeOHHK 2020 IbC Jane
c. — ISBN 978-5-907104-39-6.
MarepuanoBezaeHue : yauebHoe nocodue /
1O. I1. 3emckoB. — Cankr-IlerepOypr :
3 1O. I1. 3emckoB Jlann, 2019, — 188 c. — ISBN 978-5-8114- VYuebHoe mocodue 2019 OBbC Jlanb

3392-6.




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (y4yeOHHK, yueOHOe

KoJsimuecTBO B

Ne nocooue, yue0Ho- HayHOH
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) i I'ox u3panus oudamoTexe /
n/n MeToauYecKoe nmocoomue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
1 IO.I1. Comnues, E. U. CnenuaibHble MaTepUabl B Y4eOHuk 2014 SBbC
[psixun, B.1O. [upaiinen MAIIMHOCTPOCHUH [ DIEKTPOHHBIN pecypc] "IPRbooks"
2 | O.A. Macaunckuit MarepuanoBeeHIE U TEXHOJIOTUU Y4ebGHOe mocobue 2015 3BC
KOHCTPYKIIMOHHBIX "ZNANIUM.
MaTepHaioB [ DJIEKTPOHHBIN pecypc] COM"
3 I'.I1. deTHcCOB, MarepuajioBeieHUE U TEXHOJIOTUsI Y4eOHuk 2014 SBbC
®.A. lNapudynnun MaTepuaioB [ DIEKTPOHHBIN pecypc] "ZNANIUM.
COM"
4 | Apszamacos B.b [u ap.]; mog | MaTepuanoBeneHue U TEXHOIOTHS YyeOHuk 2011 9bC
«bubnmorex»

pen.
B. b. Ap3zamacosa,
A. A. Yepenaxuna

KOHCTPYKIIMOHHBIX MaTE€PHAaJIOB
[DnexTpoHHBII pecypc]




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

e «BecTHUK MarHUTOrOPCKOTrO TOCYAAPCTBEHHOTO TEXHUYECKOTO yHUBepcutera um. [.1.
Hocogay, http://vestnik.magtu.ru

e «Bectanuk Camapckoro TrocyJapCTBEHHOTO TEXHHYECKOro yHuBepcutera. Cepwus:

TEeXHUYECKHEe HayKny, http://science.samgtu.ru/node/31

«JIuth€ n MeTamuryprus» http://lim.bntu.by

«Texnomorust merayioBy http://www.nait.ru

«[lepciekTuBHBIE MaTepuaiby http://www.j-pm.ru

Scopus[DnekTponHbIii pecypc] : pedeparuBHas 6a3a nanubix. — Netherlands: Elsevier,

2004— . — Pexxum JtocTyria : SCOPUS.COM. — 3ari. ¢ 3kpaHa. — S3. pyc., aHTJI.

e Elibrary[DnexTpoHHblil pecypc] : HayyHast aieKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000- . — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

e SpringerLink[Dnexkrponnsiii pecypc] : [6a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ 3kpana. — 513. anri.

e ScienceDirect[ DnekTpoHHBIH pecypc] : KOJUIEKIUS SJIEKTPOHHBIX KHUT
m3natenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum
noctyna: sciencedirect.com. — 3ari. ¢ 3kpana. — S13. aHrI

e Cambridgeuniversitypress[ 1eKTpOHHBIN pecypc] : JKypHaJbl U3aTEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum moctyma : cambridge.org. —
3ary. ¢ akpana. — f3. aHri.

e NEICON[DnekTpoHHBII pecypc] : aeKTpoHHast UH(GOpMAaIHs : apXUB HAYUYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002—- . — Pexxum nocryna
: neicon.ru/resources/archive. — 3ari. ¢ skpana. — 3. pyc., anri

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Hanmenosanue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK AeHCTBHS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefcTBUS — 6ECCPOUHO

2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOTHO
AcademicEdition

3 Mirapolis Human Capital Management JMIIEH3UOHHBIH 10oroBop Ne 42/02/22-K ot

02.02.2022, cpok aeiicTBus — 10
31.08.2022



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
00pa30BaTeIbHOIO MpoLecca Mo JMCUHUILIMHE

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAPp. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Il | MPaKTHYeCKUX U JA00PaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
paboThl o0ydyaoumxcs (HoMep ayAUTOPUN)
JlabopaTopus "TepmoobpaboTKa Cronpl  y4yEHHMYECKHE  JIBYXMECTHBIE,
MarepuaioB" YueOHas ayauTopust s CTYJIbsl YYEHUYECKHE, JIOCKA ayIUTOpPHAS
1 | mpoBesieHus 1a00paTOPHBIX padoT. (menoBas), mkadwl 17151 YIeOHBIX TTOCOOUH,
E-105 CTOJIbI n1ab0opaTopHEIE, MHUKPOCKOII
MeTauIorpapuIecKuid, IUT CHIIOBON
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS Cronsl YUYEHHUYECKHE (MOHOOJIOKH)
3aHATUN JEKIUOHHOTO THUIA. YueOHas JIBYXMECTHBIE, CTOJI IPENOAABaTEIbCKUM,
ayTUTOPHS ISl IPOBEACHHUS 3aHATHIMA CTYyT MpenoaBaTeNbCKHil, J0CKa
CEMHHApPCKOro TUMa. Y4yeOHas ayuTopus AJisl | ayAUTOpHAas (MenoBas). OKpaH HaBECHOM,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS CTAIlMOHApPHBIA  TPOEKTOp, MPOIECCOp,
2 | KypcOBBIX paboT). YueOHas ayquTopus s MBIILIb  KOMIIBIOTEpHAsl,  MyJIbT  JJId
MIPOBEJICHUS TPYIIOBBIX U MHIMBUYaIbHBIX | IPOEKTOpA
KOHCYJbTAIMH. YueOHas ayaAuTopust IJist
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOIS U
IIPOMEKYTOUYHOM aTTECTALUU.
I'-326
Jlaboparopus «Metamtorpadpus. Cron MPEnoaBaTeIbCKUN, CTOJIBbI
VYuebHas ayIuTopus Ui IPOBEICHHS YUYEHUYECKHUE ABYXMECTHBIE, CTYJIbS, JOCKA
3 71ab0opaTopHbBIX padoT. ayquTopHas (MesoBasi, TpexcTBopuaTas),
E-203 CTONBI  J1a0OpaTopHble,  MHUKPOCKOIIBI
MeTajIorpaduyueckue.
KomnerorepHsiii knacc. YueOnas aynutopuss | CTonbl  y4eHMUYECKHE  JIBYXMECTHBIE,
JUISL TIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO THIIA. | CTOJIBI YYEHUYECKUE, CTOJ
VYyeOHast ay1uTopus AJisi IPOBEICHUS KOMIIBIOTEPHBIH, CTOJ
3aHATUI CEMUHAPCKOro TUMA. YueOHas MIPENOAAaBaTEIIbCKUN, IIK ,JJOCKa
ayIUTOpHS JJIsl IPOBEJCHUS J1a00paTOPHBIX TPEXCEKIIMOHHAs ayAuTOpHas (MenoBas),
4 pabot. YuebHas ayuTOpus Al KypCOBOTO CTyl  IpENOJaBaTENIbCKUI,  IPOEKTOP
MIPOEKTUPOBAHMSI (BBITIOJIHEHHS KyPCOBBIX MYJBTUMEAUNHBINA ,9KpaH JUIsl IPOEKTOpa,
pabot). YueOHas ayauTopHs JUIsl TPOBEACHUS | TyMOa BbIKaTHAs.
TPYIIIOBBIX U WHIMBUIYaTbHBIX
KOHCYJIbTAllMi YueOHast aytuTopus s
MIPOBEJICHUS 3aHATUHN TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUHOM arrectaruu. E-214
JlabopaTopus "IIporeccsl u anmaparsl Cronsl yueHnueckue MoHOOJI0KH, CTOIBI,
3allUTHI OKpYXarolen cpeabl'. CTyNlbsl, JOCKa ayAuTOpHas (MeyioBas),
VYyeOHast ay1uTopus AJisi IPOBEICHUS MIPOEKTOpP, HOYTOYK, 3KpaH IEPEeHOCHOM,
3aHATUNA CEMUHAPCKOI0O THIA. YCTaHOBKA TEXHOJIOTMYECKOTO KOMILIEKCa,
5 | YueOHnas aynuTopus A KypcoBOTO MO3BOJISIONIAs CHUBUTH PaclpoOCTpaHEHHE

MIPOEKTUPOBAHMS (BBITIOTHEHHS KYPCOBBIX
pabor).

VYyeOHast ayTuTOpUs ISk IPOBEICHHS
TPYIIOBBIX U WHIUBUIYAITBHBIX

a’pPOIUCTIIEPCHOMN CHCTEMBI B
IIPOCTPAHCTBE., YCTAHOBKA, MO3BOJISIONIAS
CO3/1aTh adPOIUHAMUYECKYIO TATY




HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
KOHCYJIbTAIUH
VYyebHas ayuTopus AJis IPOBEACHUS
3aHATUNA TEKYIIEro KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTALUU.
A-409
6 AynuTopurio st IpOBEICHUST BEO- Cron, cCTynbs, KOMIBIOTEp, Kamepa,
koHpepenmmiit YJIK-303 MHUKPO(DOH.
7 [Tomernienue st CaMOCTOSITENBHOM paboThHI Crouibl, CTYJbs, KOMIIBIOTEPHI
oOyuatomuxcs. [-401
[Tomernienue s caMOCTOSTENHHOM pabOThHI CronbI-niapThl ABYXMECTHBIC, CTYJIbs, CTOJ
oOyuatomuxcs. /1-409 MPEMNo1aBaTeIbCKU -, CTYT
MIPENO/IaBaTeIIbCKUM, TIEPEABUKHAS JIOCKA,
9KpaH, mporeccop, IPOEKTOP,
8 KOMITBIOTEPHBIE CTOJIbI, KOMIBIOTEPHI ISt

CTYZICHTOB C BBIXOJIOM B CETh WHTEPHET,
KOMITBIOTEpP ~ TIPErojaBarelisi,  CETCBOM
mkad




