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Pabouas nporpamma coctasieHa Ha ocHoBanun ®I'OC BIIO/@I'OC BO u yuebnoro
IUTaHa HarpasyeHus moAroToBkH (cnennanbHoctr) 20.03.01 TexnocdepHas 6e30macHOCTh
(KOO u HaumMeHOo8aHUe HanPasIeHus NOO20MO8KU, cneyuarbHocmu 6 coomgeemcmesuu ¢ PIOC
BIIO/ @I'OC BO)

PeuensupoBanue padoueii nporpaMMsbl AU CHHUILIMHbBI:

OTtcyTrcTBYeT

VYuebnas (pabouast) mporpamMmma o00peHa Ha 3aceqannu Kadeapsl « HMuM» (poro-
ko 3acenanust Ne 2 ot «04» centsiops 2016 1.).

Peuensent
(OondcHOCmb, yueHoe 36aHue, cnmenets) (noonucs) (U.0. Damunus)
«_» 20 1.

Cpok aeiicTBusI padoueii MporpaMMbl TUCHUILIMHBI 10 «28» nexadps 2022 r.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIMHBI:
[Tpotokon akryanuzanuu Ne 2 ot «18» centsiops 2017 r.

[Tpotokon 3acenanus kabeaps Ne 2 ot « 04 » centsops 2018 r.
[Tpotokon 3acenanus kadeapsl Ne 2 ot «09» centsiops 2019 r.

[Ipotokon 3acenanus kadeapsl Ne 2 ot «07» centsaops 2020 r.

COI''TACOBAHO

IUPEKTOp MHCTUTYTa HMHKXEHEPHOH U DKOJIOTMUECKON OE30MaCHOCTH
(8vinyckarowell HanpasieHue (cneyuaibHoCms))

«_» 20 T JLH.I'opuna
(noonucs) (U.0. Damunus)
YTBEPXIAIO
3aBeayromuii kadeapoit « HaHoTexHoIOrum , MaTepuanoBeIeHHE U MEXaHUKa
(pazpabomasweni PII]])
«_» 20 T A.C. CenuBaHoB
(noonucy) (U.0. Pamunus)



AHHOTAIIUA
AUCHUILINHBI (Y4e0HOro Kypca)
b1.5.10 Marepunanosenenue u TKM

(MHIEKC ¥ HAUMEHOBAHHE AUCIUILTUHBI (Y4eOHOTO Kypca))

Jucuunnuna "Marepuanoenenue 1 TKM" paccmarpuBaeT B3aMMOCBSI3b XUMHUYECKOTO
COCTaBa, CTPYKTYpbl M CBOMCTB MaTepHUajioB, a TaKKe CIOCOObI IeJIeHANpPaBICHHOIO
W3MEHEHHS CTPYKTYpbl M CBOWCTB  MaTrepuajioB TEMH WJIM  HMHBIMH  BHJAMH
00paboTKH. [IpencraBnenus 0 CTPYKType " CBOMCTBax MaTepHuajoB
HEOOXOJMMBI ~TPU  TPOCKTUPOBAHUHM KOHCTPYKIHSI M TEXHOJOTHYECKHUX IPOILECCOB
B IPAKTUYECKOW JESITEIbHOCTH WHXEHEPOB- MEXAHMKOB M TEXHOJIOIOB, B IIpolecce
KOMILJIEKCHBIX ~HMCCIIEZIOBaHUN B 007acTh  (PU3MKM KOHJIEHCUPOBAHHOTO COCTOSHUSL U
JMarHOCTUKM MaTepHajioB B XOAE TEXHUYECKOTo Haj3opa. "MarepuaioBeneHue" sBisercs
Hay4YHON OCHOBOW M3BICKaHUS HOBBIX MAaTE€PUAJIOB C 3aJJaHHBIMU CBOMCTBAMU.

Kypc wu3ydaer kak TpaJuIlMOHHBIE, TAK U COBPEMEHHBIE, KJIACCHl KOHCTPYKIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTepUajIoB UX CBOMCTBA U 00JIaCTH NPUMEHEHUS.

1. Ilesan u 3aaaum U3y4YeHUs TUCHMILIUHBI (Y4eOHOro Kypca)

Henb — Ilo3Hanue npupoAbl U CBOMCTB MaTepuasioB, 3aKOHOMEPHOCTEN MX M3MEHEHHsS
P BO3/IEHCTBUHU Pa3IMYHBIX (DAKTOPOB, a TaK e CIOoCcOO0B MPUAAHUS 0COOBIX CBONCTB IS
3¢ deKTUBHOM HKCIUTyaTalliy MaTepHasioB.

3agaun:

1. [MomyunTh 3HAHMSA O pa3IMYHBIX YPOBHSIX CTPYKTYpPhl MaTEpHaJIOB, CBOWCTBAX
MaTepHaJIOB, O TOCIIECAOBATEILHOCTH (POPMHUPOBAHUS CTPYKTYpPhI U CBOWCTB MaTEpHajoB B
3aBHCUMOCTH OT BHJIa BHEITHETO BO3JICHCTBHS, O IPUHIUIAX KIACCUPUKAIIMA ¥ MAPKUPOBKU
MaTepuasoB, 0 ((U3NIECKUX OCHOBAX U BUJAX 00pabOTOK MaTEpPHAIIOB.

2. [IpuoOpectn yMEeHHS TIO ONPEACICHUIO CTPYKTYPHBIX  COCTABJISIONINX
MaTepUAIIOB, UX MEXaHHYECKHX CBOWCTB, Ha3HAYCHHUIO PEKUMOB TEPMHUYECKHX U XUMHUKO-
TEPMUUYECKUX 00pabOTOK, MO BBIOOPY MaTepHUajioB W CIIOCOOOB MPHUIAHUS HEOOXOIMMBIX
CBOWCTB JIISl KOHKPETHBIX YCIOBUH IKCIUTyaTallnH.

3. Bripabortath HABBIKW aHAJIN3a aarpamm COCTOSIHUS CILIaBOB,
MUKPOCKOIIMYECKOTO aHaju3a CTPYKTYpbl, OMNpEeAeNCHUS MEXaHWYECKHX XapaKTEepPHUCTUK,
MPOBEJICHUSI TEXHOJIOTMUYECKUX OIepaluii TEepMHUYECKUX OOpadOTOK,  HCIIOJIb30BAHUS
CIPaBOYHOM JIUTEPATYPHI.



2. Mecto aucunmimmHbl (yueOHoro kypca) B crpykrype OIIOII BO

HNannast muciuruimaa oTHOCUTCS K brioky 1 "Iucuurummael (Mmoaynm)" (6a30oBast 4acTh).

Jucuumuiiael, yaeOHbIe KypChl, HA OCBOCHHN KOTOPBIX 0a3upyeTcs JaHHAs AUCIUILINHA
(y4eOHblit Kypc) — pusHKa, XUMUS, TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

JMcuuIuinHbl, yuyeOHbIe KypChl, Uil KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUs, HAaBBIKH,
npuoOpeTaemMble B pe3ysibTaTe W3yueHHs JaHHOW AMCUUIUIMHEL (Y4eOHOoro Kypca) - "Hanmex-
HOCTh TEXHMUYECKHX CHUCTEM M TEXHOTCHHBIN pucK", "TexHOoJornueckue mporeccsl u o0opy-
JOBaHUE B MaIMHOCTpOoeHUH"," OCHOBBI TEXHUYECKOM TMAarHOCTUKU U O€30IacHast dKCIUTyaTa-
Ui 00beKTOB TpaHcmopTa HedTH U ra3a, "Koncrpykuus Hazemuoro tpancrnopta”, "I[louck u
aHAJIN3 WHHOBAIMOHHBIX TEXHUYCCKUX pEIICHHH B o0JiacTH TexHochepHOW Oe30macHo-
ctu","IIpouiecchl U annaparbl XMMHUYECKOIO U He(pTEXUMHUUYECKOro npousBoactea”, "Metpo-
JIOTHUs, CTaHJApTU3alMs U cepTU@UKAUS" U 1.p.



3. Ilnanupyemble pe3yJbTarbl 00y4eHHMs IO AMCHMILIMHe (Y4eOHOMY Kypcy),
o0pa3oBaTeJIbHOM

COOTHECEHHbIE C
NPOrpaMMblI

IIAHUPYEMBIMH

pe3yJbraTaMu O0CBOCHUSHA

dopmupyeMble H

IInanupyemble pe3yJbTaThl 00y4eHH

KOHTpPOJIUpYyeMble
KOMIIeTeHIIUH
CrnocoGHOCTSH K 3HaTh: CHELUAIBHYIO TEPMHHOJIOTHIO, OCHOBHBIE KIJIACChl
IIO3HABATEIIbHOU COBPEMEHHBIX MAaTepHalioB, Pa3JInYHbIE YPOBHU UX CTPOCHUS,

nestensHocTH (OK-10);

CBOWCTBA, TIOCIIEJIOBATEIILHOCTh (POPMUPOBAHUS CTPYKTYPHI H
CBOfICTB MaTepI/IaJIOB B 3aBUCHUMOCTH OT BHJA BHCIIHCIO
BO3/ICHCTBHS.

YMeTh: CaMOCTOATENIBHO MPUMEHSTh METO/IbI U CPEICTBA
MO3HaHMsI, O0yYEHUSI 1 CAMOKOHTPOJIS JIJIsl TPUOOPETEHUS HO-
BBIX 3HAHUW U YMEHUI B 00J1aCTH MaTEepUaIOBEICHHUS.

Bnagerb: HaBbIKAMH  HKCIOJB30BaHUA  CIPABOYHOM U
CHEeIMaJbHOM  TEXHUYECKOW  JINTEpaTyphl, O(OPMIIECHHUS
KOHCTPYKIIMOHHO-TEXHOJOTMYECKON JOKYMEHTAIINH.

CrocobHOoCTh  Ompere-
JSATh PUCK W OIPEIEISATh
Mepbl 10 00ecrneYeHnIo
Oe3omacHOCTH  paspalda-
ThiBaeMoil TexHuku (I1K-

3).

3HaTh: (PU3MYECKYIO CYIIHOCTH SBJICHUM, MPOUCXOAALIUX B
MaTepuaigax B YCJIOBHUAX NPOM3BOJACTBA M AKCIUTyaTaluH,
OCOOCHHOCTH CTPOEHHS U CBOMCTBA KpPUCTANIMYECKUX,
aMOp(HBIX, MOJUMEPHBIX, KOMIIO3UIIMOHHBIX, MOPOIIKOBBIX
MarepuanoB. MeToasl UCCIIeI0OBaHUs, aHAIN3a, TUArHOCTUKU
MaTEPHAIIOB.

YMeTh: pactmi@poBbIBaTE MAPKU MaTepUasoB, ONPEAesATh UX
CTPYKTYpPHBIE  COCTaBISIOIIME, XapaKTepHble CBOICTBa,
Ha3HAauY€HHWE MaTepuajoB W O0JacTH UX MPUMEHEHHS.
Ha3nayath TEXHOJOTMYECKHE MapamMeTpbl TEPMUYECKOU H
XUMHUKO- TEPMUYECKON 00pabOTKH.

BJ'Ia,Z[eTBZ COBPEMECHHBIMHU ME€TOJaMM aHajJIk3a B3aWMOCBIA3HU
XUMHUYCCKOI'O COCTaBa, CTPYKTYPHI U CBOMCTB MarepualioB, a
TaK XC€ MCTOJaMH HCCICIOBaHUs, aHAJIHW3a M JUarHOCTHUKU
MaTrepualioB.

CriocoGHOCTh  HCTOB30-
BaTb METOJAbl PacueToB
AJIEMEHTOB TEXHOJOTrHYe-
CKOTO 00OpyIOBaHUS IO
KpUTEpUsIM  paboToCHOo-

CO6HOCTI/I U HaJCKHOCTHU
(TTK-4).

3Harh: (QakTOopsl U CIOCOObI YHPOYHEHUS  MaTepUasoB;
OCHOBHBIE METOJIbl MEXaHWYECKUX HCIBITAHUA M CIIOCOOBI
ompeeNieHUs] MEXaHUYECKUX XapaKTepUCTHK MaTepuasioB; U
KOMIIJIEKC CBOMCTB, 0bOecreunBaromuil paboTocnocoOHOCTh U
HAJIKHOCTH M3AETUH.

YMeTh: CBS3LIBaTh (l)I/ISI/ILICCKI/IC M MEXaHW4YeCKue CBOMCTBa
MarcpualioB, a TaK KC ABJICHUA, IPOTCKAKOINUC B HHX, C
TCXHOJIOI'MYCCKUMHU IMPpOoHCcCCaMu IMPpOU3BOACTBA, O6pa6OTKI/I n
nepepa60TKH MaTcpualioB n ux 3KCHJIy3.T8.I.[HOHHOfI
HAACKHOCTHIO U JOJITOBEYHOCTBIO,; BBIITOJIHATE CTAHAAPTHBIC U
CepTI/I(I)I/IKaLII/IOHHLIe HCIIBITAHUA MATCPHUAJIOB U H3ISTIN.

Bnaners: HaBBIKAMU BH60pa Marepuajga Ijd KOHKPETHBIX
YCJ'IOBI/Iﬁ OKCILTyaTalluh U HaBbIKaMU BBI60pa OIITUMAJIBbHBIX
CII0CO00B MOJIYUCHUA U O6pa6OTKI/I, HUCCJICIJOBaHUs W KOH-
TPOJIA KauCeCTBA MATCPHUATIOB; S3KOHOMHWYCCKU U DKOJIOTUYCCKU
000CHOBBIBATH MPUHATBHIC PCILICHUA.

TemaTnueckoe cogepkanue JMCUUILIHHBI (Y4e0HOT0 Kypca)




Paznes, MmoxyJib

Ioapasaen, rema

Monayns 1.
Kpucramnnyeckoe crpoenue
TBEPABIX Tell. JleeKTo
KPHUCTAJUINYECKOTO
CTPOCHHUSI.

Kpucrannuyeckue pemeTku 1 X XapaKTEpUCTUKH.
JledeKThl KpUCTaNTNYeCKOTO CTPOCHHUS METAJIIOB.
Bnusinue nx Ha MexaHU4eCKHe U (PU3MUECKUe CBOMCTBA.

Monyns 2.

N3mMenenne cBoiCcTB
METaJIJIOB U CINIaBOB 0e3
(ha30BBIX MPEBpAIICHUH.

MexaHHU3MBbl ¥ 3aKOHOMEPHOCTH TUIACTUYECKOM
nehopMaIivm.

MexaHn4eCcKHUe CBOMCTBA METAJUIMYECKUX MAaTEPUATIOB U
crocoObl ux omnpeaeneHus. MexaHu3Mbl pa3pyIieHHs.
H3menenue cTpyKTypsl U CBOMCTB MAaT€pUAJIOB IIPU
MJIACTUYECKON Jlepopmaliii U HarpeBe
nedopmupoBaHHOTO MaTepuasia. Bo3spar u
pEKpHUCTAJIIU3AIHS.

Mogyns 3. Kpucrannmsanus 4ucTbIX METAIOB.
TepmonnHamuueckue @®a3bl B METAJUIMUECKUX CIIaBaX. 3aKOHOMEPHOCTH
OCHOBBI (ha30BBIX KpUCTaJIIM3aluu cruaBoB. [IpaBuso das.
MIpeBpaLIEHUI. JlnarpamMmbl COCTOSTHUS IByXKOMITOHEHTHBIX CHCTEM.
@da30BbI€ IPEBPALICHHS B TBEPIOM COCTOSHUMU.
Monyns 4. @da30BbI€ IPEBPAILECHHS B CTAIAX U YyT'yHax.

JwnarpamMmma cOCTOSHUS
«Kenezo-yriepon»

CrpykTypa cTajieid B paBHOBECHOM COCTOSIHUU. Binsinue
COJIEp>KaHMs yIIIepoia Ha CTPYKTYpPYy M CBOMCTBA CTAJICH.
CrpykTypa U CBOMCTBA YYT'YHOB.

Monyisb 5.
Tepmuueckast oOpaboTka
CILIaBOB.

Knaccuduxkarus BUI0B TepMUIECKON 00paOOTKH.
[IpeBparieHus B CTaNSAX MPU HATPEBE M OXJIAXKICHHH.
BnusiHue TerupyrommX 3JIEMEHTOB Ha TIOIUMOPGU3M
XKeJe3a M TEXHOJIOTHUECKUE TTapaMeTphl TEPMHUECKON
00paboTKH.

Monyisb 6.
CnenuajbHEIE CIIIABEI,
HEMETAINYECKHE U
KOMIIO3HUI[MOHHBIE
MaTepHaIbl.

Cnenuanbabie ctamu. OcoOOEHHOCTH CTPOCHHMS, CBOMCTRA,
0071aCTh TPUMEHEHUS.

L{BeTHbIe crtaBbl. OCOOEHHOCTH CTPOCHHUSI, CBOKCTBA,
0071aCTh TPUMEHEHUS.

Hemeramnmnueckue marepuaisl (IJ1aCTMACChl, PE3UHBI,
crekiia) OcoOEHHOCTH CTPOEHUS, CBOMCTBA, 00JIACTh
MIPUMEHEHUSI.

Komnosunmonusie marepuanbl. OCOOCHHOCTH CTPOCHHUS,
CBOICTBA, 001aCTh NPUMEHEHUS

OO0mas TpyA0eMKOCTb JMCHHILIMHBI (ydeOHoro kypca) — 8 3ET.




AHHOTAIUA
Hanpasiaennocrs(npoguiin)
AUCHUILINHBI (Y4e0HOro Kypca)
b1.5.10 Marepunanosenenue u TKM

(MHIEKC ¥ HAMMEHOBAHUE TUCIMILIUHBI (Yy4eOHOTO Kypca))

Jucuunnuna "Matepuanosenenue 1 TKM " paccmarpuBaeT B3auMOCBSA3b XUMHUYECKOTO
COCTaBa, CTPYKTYpbl M CBOMCTB MaTepHUalioB, a TaKKe CIOCOObl leJIeHANpPaBICHHOIO
W3MEHEHHS CTPYKTYpbl M CBOWCTB  MarepuajioB TEMH WJIM  HMHBIMH  BHJAMH
00paboTKH. [IpencraBnenus 0 CTPYKType " CBOHCTBax MarepuasoB
HEOOXOMUMBl TNPH  NPOEKTUPOBAHUM KOHCTPYKLHUS U TEXHOJIOTMYECKHX IPOLIECCOB
B IPAKTUYECKOW JESITENbHOCTH WHXEHEPOB- MEXAHMKOB M TEXHOJIOTOB, B IIpolecce
KOMILJIEKCHBIX ~HMCCIIEZIOBaHUN B 001acTh (PU3MKU KOHJIEHCUPOBAHHOTO COCTOSHUSL U
JMarHOCTUKM MaTepHalioB B XOJi€ TEXHHUYECKOro Haj3opa. "MarepuanoBeneHue" sBisercs
Hay4YHON OCHOBOW M3BICKaHUS HOBBIX MAaTE€PUAJIOB C 3aJJaHHBIMU CBOMCTBAMU.

Kypc wu3ydaer kak TpaauIlMOHHBIE, TAK U COBPEMEHHBIE, KJIACChl KOHCTPYKIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTepUajIOB UX CBOMCTBA U 00IaCTU MPUMEHEHHUS.

1. Heab 1 320241 U3yYeHUA TUCHUILINHBI (Y4e0HOTro Kypca)

Hens — Ilo3HaHue npupoabl U CBOMCTB MaTepuaioB, 3aKOHOMEPHOCTEH MX U3MEHEHUS
P BO3/IEHCTBUU Pa3IMYHBIX (DAKTOPOB, a TaK e CIOCOO0B MPUAAHUS 0COOBIX CBONCTB IS
3¢ HEKTUBHOM AKCIUTyaTaIllid MaTEPHAIIOB.

3agaun:

4. [TonmyunTe 3HAHHUS O pa3IUYHBIX YPOBHSAX CTPYKTYpbl MaTepUajioB, CBOWCTBAxX
MaTepuajoB, O MOCIEA0BATEIbHOCTH (HOPMUPOBAaHUS CTPYKTYpbl U CBOMCTB MaTepHalioB B
3aBUCHUMOCTH OT BHJa BHEUIHETO BO3JEHCTBUS, O MPUHIIUIIAX KIACCUPUKAUN U MapKUPOBKHU
MaTepuasoB, 0 GU3NUECKUX OCHOBAX U BHAaX 00pabOTOK MaTepHUaoB.

5. [TpuoOpectn yMeHUs 1O ONPEACTICHUIO CTPYKTYPHBIX COCTABIISIFOIIUX MaTePHAIIOB, UX
MEXaHUYECKUX CBOWCTB, HAa3HAYCHUIO DPEKHUMOB TEPMHYECKUX M XHUMHKO-TCPMHUECKUX
00paboTOK, MO BBIOOPY MaTrepuaioB W CIHOCOOOB TPHIAHHMS HEOOXOAMMBIX CBOWCTB IS
KOHKPETHBIX YCIIOBUM 3KCIUTyaTaIl|H.

6. BripaGotaTh HaBBIKM aHANlM3a JUArpaMM COCTOSIHUS CIUIaBOB, MHKPOCKOIIMYECKOTO
aHanu3a  CTPYKTYpPbI, ONpPENCICHHUS  MEXaHHYEeCKHMX  XapaKTEepPHUCTUK,  IPOBEICHUS
TEXHOJIOTMYECKHX OMNepaluil TepMUYECKUX OOpabOTOK, HCHOIB30BAHMS CIIPABOYHOM
JTUTEPATYPBHI.



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

HNannass pucuuiuiiHa — (yd4eOHBIH  Kypc) OTHOCUTCST K MAareMaTHUyeckoMy U
ectecTBeHHOHayyHoMy nukiny OOIL.

Jucuumuvael, yaeOHbIe KypChl, HA OCBOCHHN KOTOPBIX Oa3upyeTcs JaHHAs AUCIUILINHA
(yueOHbIit Kypc) — pu3HKa, XUMUS, TEXHOJIOTUSI KOHCTPYKIIHOHHBIX MAaTEPUAJIOB.

JucuumiuHel, yueOHbIE KYpChl, /Ui KOTOPbIX HEOOXOIUMBbI 3HAHUS, YMEHUS, HABbIKH,
npuoOpeTaeMble B pe3ysbTaTe U3Y4YCeHUS TaHHON TUCIMILINHEI (yueOHoro Kypea) -  "Hamex-
HOCTh TEXHHYECKUX CHUCTEM WM TEXHOTeHHBIA puck", "TexHoIorndeckue mpoueccsl U 000py-
JIOBaHUE B MAIIMHOCTPOeHUH ', OCHOBBI TEXHUYECKOM TMArHOCTUKH U Oe30MmacHas SKCIuTyaTa-
1usi 00beKTOB TpaHcmopTa HedTH U raza”, "KoncTpykuus HazemHoro Tpancmnopra”, "Tlouck u
aHAIM3 WHHOBAITMOHHBIX TEXHUYECKUX PEIICHW B o0ysacTu TexHochepHoH Oe3zomnacHo-
ctu","IIpouiecchl U annmaparbl XUMHUYECKOT0 M He(pTeXUMHUUYECKOro mpousBojicTaa”, "Merpo-
JIOTUs, CTaHJApTU3alMs U cepTUPUKAUS" U 1.p.



3. Ilnanupyemble pe3yJbTarbl 00y4eHHMs IO AMCHMILIMHe (Y4eOHOMY Kypcy),
o0pa3oBaTeJIbHOM

COOTHECEHHbIE C
NPOrpaMMblI

IIAHUPYEMBIMH

pe3yJbraTaMu O0CBOCHUSHA

dopmupyeMbie H

IInanupyemsble pe3yJibTaThbl 00y4eHHS

KOHTpPOJIUpYyeMble
KOMIIeTeHIIUH
CrnocoGHOCTSH K 3HaTh: CHELMAJIbHYI0 TEPMUHOJIOIMIO, OCHOBHBIE KJIACCHI
[103HABATEIILHOU COBPEMEHHBIX  MAaTepuajoB, pa3jIU4HblE YPOBHU HUX

nestensHocTH (OK-10);

CTpOEHUS, CBOMCTBA, MOCIEN0BATEIbHOCTD (POPMUPOBAHUS
CTPYKTYpPBI M CBOWCTB MaTepUajioB B 3aBUCUMOCTHU OT BUJA
BHEILIHETO BO3/ICHCTBHUSI.

YMeTb: CaMOCTOSTENBHO MPUMEHATh METOJBI U CPEICTBA
MO3HAHUS, O0yYEeHUSI U CAMOKOHTPOJIS Uil MPUOOpETEeHUs
HOBBIX 3HAHUM M YMEHHH B 00JIaCTH MaTepHaJIOBEICHNUS.

Brnaners: HaBbIKaMM HCHOJB30BaHUS  CIPABOYHOM U
CHEeIMaJIbHON TEXHUYECKOH JuTeparypbl, OQOpMIECHUS
KOHCTPYKIIMOHHO-TEXHOJOTMYECKON JOKYMEHTAIINH.

CrocobHOoCTh  Ompere-
JSATh PUCK W OIPEIEISATh
Mepbl 10 00ecrneYeHnIo
Oe3omacHoCcTH  paspada-
ThiBaeMoil TexHuku (I1K-

3).

3HaTh: PU3NYECKYIO CYIIHOCTD SIBIICHUU, MPOUCXOSIINX B
MaTepransax B YCIOBHUSX MPOM3BOJACTBA W DKCIUTyaTalluH,
O0COOEGHHOCTH CTPOCHHUSI W CBOMCTBA KPHUCTAJUTMUECKHX,
aMOP(HBIX, TOTUMEPHBIX, KOMITO3UITMOHHBIX, TTOPOIITKOBBIX
MaTepHaoB. Metonbt HCCIIEIOBAHMUS, aHaiu3a,
JUArHOCTUKHA MaTepHaoB.

YMeTh: pactingpoBbIBaTh MApKH MaTepUasoB, ONPENETh
UX CTPYKTYpPHBIE COCTaBJISIOLINE, XapaKTEepHbIE CBOICTBA,
Ha3HauY€HUWE MaTepualioB M O0JacTH HUX MPUMEHEHHUS.
Haznauath TexHONOrHYECKHE MapaMeTpbl TEPMUYECKOW M
XUMHUKO- TEPMUYECKON 00pabOTKH.

BJ'Ia,Z[eTBZ COBpPEMECHHBIMH METOAAaMHU aHa/In3a B3aMOCBA3HU
XUMHUYCCKOT'0 COCTaBa, CTPYKTYPHEI U CBOMCTB MaT€puajios,
a TakK K€ MCTOJaMM UCCIICAOBaHUs, aHaJIn3a U JUarHOCTHKU
MaTrepualioB.

CriocoGHOCTh  HCTOB30-
BaTb METOJAbl PacueToB
AJIEMEHTOB TEXHOJOTrHYe-
CKOTO 00OpyIOBaHUS IO
KpUTEpUSIM  paboTOCHO-

CO6HOCTI/I U HaJCKHOCTHU
(TTK-4).

3Hath: (PaKTOpbl U CHOCOOBI YIPOYHEHHUS MaTepuasoB;
OCHOBHBIE METOJbl MEXaHUYECKUX HCIBITAHUNA U CIOCOOBI
ompeeNeH!s] MEXaHUYECKUX XapaKTePUCTUK MaTepuasioB;
u KOMILJIEKC CBOWCTB, o0ecreunBaronit
paboTOCIOCOOHOCTh U HAJISKHOCTD U3JICIIHA.

YMeTh: CBS3LIBaTh (I)I/ISI/ILIGCKI/IC 1 MEXaHHYECKHE CBOMCTBA
MarcpualioB, a TaK XK€ ABJICHHA, IMPOTCKAIOIIMUEC B HHX, C
TCXHOJIOI'MYCCKUMHU IIpOLCCCaMu ITPOU3BOACTBA, 06p8.60TKI/I
151 r[epepa60TKI/I MaTrepuajioB U HX BKCHHyaTaHHOHHOﬁ
HaaCKHOCTBIO n JOJITOBEYHOCTBIO, BBITIOJIHATD
CTaHAApPTHBIC n CepTI/I(l)I/IKaI_[I/IOHHBIe HUCIIBITaHUA
MaTepualioB U W3ICTINH.

Brnanets: HaBbIKaMM BbIOOpa MaTepualia JUisl KOHKPETHBIX
YCIIOBMI SKCIUTyaTalliy U HAaBBIKAMHU BHIOOPA ONTUMAJIBHBIX
CIOCO0OB MOTy4YeHUs: U 00pabOTKH, UCCIETOBAHUS U KOH-
TPOJI KayecTBa MaTepHajoB; 3KOHOMUYECKU U SKOJIOTHYE-
CKH 00OCHOBBIBATh MPUHSATHIE PEIICHUS.




Conepxanue IucuMILVINHBI (Y4eOHOTo Kypca)

Paznes, MmoxyJb

Ioapasaen, rema

Monyns 1.

Kpucramnnyeckoe crpoenue

TBepAbIX Te. JledekTs

Kpucrannuyeckue pemeTku 1 X XapakKTepUCTUKH.
JledeKTsl KpUCTaTNYeCKOTO CTPOCHUS METAJIIOB.
BnusiHue ux Ha MexaHU4eckue U (pusndeckue

KPUCTAJIINYECKOTO CBOMCTBA.
CTpOEHHUSL.
Mogys 2. MexaHu3MBbl ¥ 3aKOHOMEPHOCTH IUIACTHYECKON

W3menenue cBoiicTB
METAJUIOB U CILIABOB 0€3
(ha30BBIX IPEBPALICHUH.

nehopMarivm.
MexaHn4eCcKHUe CBOMCTBA METAJUIMYECKUX MaTEPUAJIOB

U CIIOCOOBI UX ompezesieHusl. MexaHn3Mbl pa3pylIeHusl.

W3menenune cTpyKTypsl U CBOMCTB MaT€pUAJIOB IIPH
IUIACTUYECKON JieopMallii U Harpese
ne(popMupoBaHHOrO MaTtepuaia. Bo3spar u
PEKPUCTAIIN3ALUS.

Mogyns 3. Kpucrannm3anus 4ucThIX METAJUIOB.
TepmonnHamuueckue @®a3bl B METAIUIMYECKUX CIUIaBaX. 3aKOHOMEPHOCTH
OCHOBBI (ha30BBIX KpHUcTain3anuu criaBos. [Ipasuiio ¢as.
MIpeBpaLIEHUI. JlnarpamMmbl COCTOSTHUS IByXKOMITOHEHTHBIX CHCTEM.
@da30BbI€ IPEBPALICHHS B TBEPIOM COCTOSHUU.
Monyns 4. @da30BbI€ IPEBPAILECHUS B CTAISIX U YyT'yHaX.

JnarpaMmma COCTOSHUS
«Kenezo-yriepon»

CrtpykTypa cTajieid B pPaBHOBECHOM COCTOSIHUU.
Bnusinue conepxanus yrieposa Ha CTPYKTYpy H
CBOMCTBA CTajeH.

CTpyKTypa U CBOWMCTBA YYyT'YHOB.

Monyisb 5.
Tepmuueckast oopaboTka
CILIaBOB.

Knaccuduxkarus BUI0B TepMUIECKON 00pabOTKH.
[IpeBparteHust B CTANSAX MPH HATPEBE U OXJIAXKICHHU.
BnusiHue TerupyrommX 3JIEMEHTOB Ha TTOIUMOPHU3M
XKeJe3a M TEXHOJIOTMUECKUE TTapaMeTphl TEPMHUECKON
00paboTKH.

Monyib 6.
CnenuajbHEIE CIIIABEI,
HEMETAINYECKHE U
KOMIIO3HMI[MOHHBIE
MaTepHaIbl.

Cnenuanbabie ctanu. OCOOEHHOCTH CTPOCHUS,
CBOICTBA, 001aCTh IPUMECHECHHUSI.

L{BeTHbIe crtaBbl. OCOOEHHOCTH CTPOCHHUSI, CBOKCTBA,
0071aCTh TPUMEHEHUS.

Hemeramnmuueckune Mmarepuaisl (IJ1aCTMACChl, PE3UHBI,
ctekina) OcoOeHHOCTH CTPOEHUS, CBOMCTBA, 00JIACTh
MIPUMEHEHUSI.

Komnosunmonnsie marepuansl. OcOOCHHOCTH
CTPOCHHMS, CBOMCTBA, 00JIACTH MPUMEHCHHUS

O0mas TpyA0eMKOCTh JMCHUILIMHBI (Yy4eOHoro kypca) — 8 3ET.
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5. KpnTeplm U HOPMBI TEKYHIEIr0 KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ aTrrecranmum

MeponpusTHI

HaumenoBanue yueOHbIX

YcaoBus nonycka

KpuTtepuu u HOpMbI OLEHKH

JlaGopaTopHbIie pabOTHI

Hanuuue orpaboTku U OTYeTa 1o Ja-
OopaTopHOI paboTe.

«3auTeHo» - TecT 1o J1.p. HaNMCcaH He MEeHee YyeM Ha 4 0ajuia, 1aHbl
MpaBUJILHBIE OTBETHI Ha 2 BOMPOCA MPEroaaBaTesl.

«HE 3a4YTCHO» - TECT HC HAIllMCaH, HCT MMPAaBHUJIbHBIX OTBCTOB I10 TEMC
mabopaTopHOl PabOTHI.

[IpakTHueckoe 3aHsATHE

Hanuuue oTpaboTKu U OTYeTa 1Mo
[IPAaKTUYECKOMY 3aHSTHIO.

«3auTeHoy» - TecT mo J1.p. HanMcaH He MeHee YeM Ha 4 OaJiia, JaHbl
MPaBWIbHBIE OTBETHI HA 2 BOIIPOCA MPENOAaBaTENA.

«HE 3a4TEHOY - TeCT HE HAIMCaH, HET MPABMIILHBIX OTBETOB IO TEME
MPAKTUYICCKOT'O 3aHATHA.

dopma poBEACHUS
MPOMEKYTOYHOM aTTe-
CTalluU

VYcnoBus gomycka

Kputepuu u HOpMBbI OLIEHKH

3a4€T

Hannaue orpa®oTku 1 OTYETA 110
NPaKTUYECKOMY 3aHSTHIO H J1a00-
paTopHoi padore.

«3a4YTCHO»

CryneHTty npenocrasisieTcsa TecT u3 20 Bompo-
COB.

[Tpu Hanuuuu nMpaBUILHBIX OTBETOB Ha 10 1 60-
Jiee BOIIPOCOB.

«HE€ 3a4TCHO»

[Tpu HanU4MK MPaBUIBHBIX OTBETOB MEHEE YeM
Ha 10 BOnpocoB TecTa.




6. Kpurepun u HOpMBI OLIEHKH KYPCOBBIX padorT.
Y4eOHBIM IJIaHOM JaHHBIN MOApa3Aes He MPEIyCMOTPEH.

7. IlpuMepHasi TeMaTHKa NUCbMEHHBIX padoT (KypcoBbIX, pedpepaToB, KOHTPOJIBHBIX, pac-
YeTHO-rpaguYecKuX U Ap.)
VY4eOHBIM IJIAaHOM HE IIPELyCMOTPEHO.

8. Bonmpocsl k 3a4ery.

8.1. Bonpocsl k 3auety « MuTKM-1»
Ne ni/ni Bonpocsl
1 Tunbel KPUCTAIIMUECKUX PEMIETOK U MX OCHOBHBIE XapaKTepUCTHKU. OCHOBHBIE

CBOMCTBA KPUCTAJJIOB: aHU30TPOIHSI ¥ TOTUMOP(PU3M.
Tunbl cBA3€l: MOHHAsI, KOBaJIeHTHas1, Ban-nep-Baanbca, Mmetammuueckas. Mx oco-
OEHHOCTH U BJIMSIHUE Ha CBOMCTBA KPUCTAJLIOB.

e(eKThl KPUCTAJIIMYECKOI0 CTPOEHUS, T€OMETPHUECKasl KilacCU(UKaIUs.
Toueunbie AedexTbl. Mexanu3Mbl UX 00pa3oBaHHsA. 3aBUCHMOCTb PAaBHOBECHOMU
KOHIIEHTPAllMK BaKaHCUH OT TEMIEPATYPHI.

nhdy3us. Mexanusmsl guddysun. [lepsoiii u BTopoii 3akoHbl DHKa.
Jlucnokanuu. BausiHue MIIOTHOCTH JMCIOKAlMK HAa IPOYHOCTHBIE CBOMCTBA KPH-
crasia. Kpuasg Onunra. PacyeT TeopeTH4ecKor MPOYHOCTH.
JKCIIEpUMEHTANIbHBIE 3aKOHOMEPHOCTH IUTacTU4Yeckon aedopmanuu. Mexannye-
CKUE CBOICTBA M UX XapaKTEPUCTHKHU.

2
3
4
5
6

\I

8 |[dedopmarmmonnoe ynpounenue. [Ipupona Haknena. Texcrypa nedopmarun.

Jledbopmariusi MONMKPUCTAIMYECKUX TeJl. 3epHOTPAaHUYHOE YIPOYHEHHE. 3aKOoH|
Xomna-Ilerya.

10 |Pa3pymieHue Xpymnkoe u Bs3Koe. TeMmneparypHblid TOpor XJIaqHOIOMKOCTH.

11 BiusiHue TemmnepaTtypsl Ha CBOKWCTBaA 1e(hOPMUPOBAHHOTO MeTallIa. Pekpucramim-
3alysi U ee THIIbI.

12 [Mexanu3msbl muactTuyeckoi neopMalnu: CKOJIbKEHUE, TBOMHUKOBAHHE.

13 MexaHuU3Mbl TIACTUYECKON JeopMalui: MEXaHU3M TEOPETUUYECKON MPOYHOCTH,
MexaHu3M Au(y3noHHOI MOI3yUeCcTH.

TepMmoannamMuueckue ocHOBBI (pa3oBbIX NMpeBpaiieHuil. (TepMoaguHaMUYECcKue mo-
TeHIMabl, (a30BOE paBHOBECHE, BTOPOM 3aKOH TEPMOIMHAMUKH.)

15 [[Tonsitus cucrema, cras, ha3a, KOMIOHEHT, MEXaHUYECKAst CMECh.

16 [Da3sl B crtaBax. XuMHUECKHUE COCTUHEHUS

17 Kpucrannuzanus u ee stanbl. KpuTudeckuil 3apopiil U 3aBUCUMOCTD €r0 pa3Mme-
OB OT CTETIEHU MEPEOXIIAKICHUSI.

14

18 [3akonomepHoctu kpuctamuzanuu. Kpussie Tammana.

19

MDa3kl B CILIaBax. TBepI[BIe pacCTBOpPLI 1 UX TUIIBI. YcnoBus HCOFpaHquHHOﬁ pac-
[TBOPUMOCTH. XUMHYECKHE COSUHCHUS.

20 [Metoap! mocTpoeHus auarpamm coctosiHus. [Ipasuno ¢a3s I'noca.

21

OcHOBHBIE TUIIBI auarpamMm cocTtosiHus. IlpaBuna xonoxel. Kpucramnuszamus u
CTPYKTYpOoOOpa3oBaHKE CIIABOB.

BiusiHue npuMecei Ha POLECChl KPUCTAUIN3ALUU U PEKOMEHALINN 10 UX HC-
[10JIb30BAHMIO.

23 [Knaccudukarus u1 MapkupoBKa KOHCTPYKIIMOHHBIX MAaTEpUAJIOB.

22




8.1. Bonpocsl k 3auety «MuTKM-2»

Jluarpamma cocTosiHUS Kene30-yriiepoa. Pas3bl, JTUHUU, KPUTHUUYECKUE

1
TOUKHU.
2 Jlnarpamma cOCTOSIHUS JKee30-yriiepod. Kpucramimsanus u CTpyKTypo-
oOpa3oBaHue CTaJeH.
3 3aBUCUMOCTb CBOWMCTB CTAJICH OT COJEP>KaHMsI YIJIepo/ia.
4 J1.c. xene3o-yriepoa MeractabuibHas. Kpucranmuzanus u CTpyKTypooo-
azoBaHue O0enbIx 9yryHoB. O0IaCTh NPUMECHCHUSI.
5 J1.c. xene3o-yriepoa MeractabuibHas. Kpucranmuzanus u CTpyKTypooo-
azoBaHue O0enbix uyryHoB. O0acTh NPUMECHCHUSI.
6 J1.c. xene3o-yriepos crabunbHast. Kpuctannuzanus u cTpykTypooOpaszo-
BaHME CepbIX yyryHOB. O0JaCTh MPUMEHEHUS.
7 Knaccugukanus cepbix uyryHoB. CriocoObl osyueHus. Bnusiaue cTpyk-
Typbl Ha CBOMCTBA CEPBIX YYT'YHOB.
5 [IpeBpaiienust B cranu npu Harpese. HaciencTBeHHOCTh ayCTEHUTHOIO
3epHa.
9 JlnarpamMmma M30TEPMUYECKOTO MpPEBpalleHUs aycTeHUTa. BiusHue cko-
OCTH OXJIQXKJIEHHUS] HA CTPYKTYPY M CBOWCTBA CTaJIEH.
10 MapreHncutHoe npeBpaiieHne. OCHOBHbIE 0COOEHHOCTH, KMHETHKA Ipe-
BpaIeHUI.
11 TepmooOpaboTtka. Kinaccuduxkanust 1 OCHOBHbIE TEXHOJIOTUUYECKUE T1apa-
METPBHI.
12  [3akanka. HazHaueHue, BUIBI 3aKAJIKH, CTPYKTYpa CTaJIeH MOCIIE 3aKaJIKH.
13  [[IpeBpamieHust mpu OTITyCKE.
14 Pasnnune cBOWCTB MPOAYKTOB 3aKaIKH M OTIyCKa (IJIACTUHYATBIX U 3€p-
HUCTBIX CTPYKTYD).
15 Bu b1 OTIIycKa, HX HA3HAUEHHE, CTPYKTYPa cTaJsiell mocjie OTIycKa, pas-
ITH4Ks B CBOKMCTBAX.
16 Orxur 1 u 2 pona. TexHoornueckre napaMmeTpsl U HA3HAYEHUE OCHOB-
HbIX BUJIOB OT)KHTa.
17 OcnoBubIe Bubl XTO. CylliHOCTh, TEXHOJOTHYECKHE NTapaMeTphbl, Ha3Ha-
YeHHe
18 Crienuanbhble ctand. OcoOEHHOCTH CTPOEHUs, CBOWMCTBA, 00JIACTh MpHU-
MEHEHUSI.
19 [[BeTHBIE criTaBbl. OCOOEHHOCTH CTPOCHHUSI, CBOMCTBA, 007aCTh IPUMEHE-
HUSL
20 Hemerannuueckue matepuaisl. CTpyKTypa, CBOMCTBa, 00JIaCTH MpUMEHE-

HHA.
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0. @DoH OLEHOYHDBIX CpeacTB AJid IMPOBEACHUA HpOMe)l(yTO'lHOﬁ arrecranmuun oﬁyqam-
IMUXCHA IO JUCHHUIIJINHE

9.1. IMacnopT ¢oHIa OLIEHOYHBIX CPEACTB

KonTposmmmpyemble pa3aeibl
(TeMBbl) AUCIUTIITAHBI

Koa xonTposm-

pyemoii KomiIie-

TeHIUHU (NJIU ee
4acTu)

HaumenoBanue
OLICHOYHOI0 Cpe/-
cTBa

Kpucrannmueckoe crpoenue
TBepbIX Tei. JledekTsr kpu-
CTAJIIMYECKOTO CTPOCHHUS.

OK-10, IIK-4

JlabGopaTopHsbie pa-
60Tb1, ohopmiIeHHE
pe3ysbTaToB, Gopmy-
JIMPpOBKAa BbBIBOJOB, TC-
CTHpPOBaHHUE

3Mmenenue cBOUCTB METAIIIOB U
cruiaBoB 0e3 (pa3oBbIX TIpeBpa-
IeHUN

OK-10, TTK-3

JlabGopaTopHsbie pa-
60Tb1, ohopmiIeHHE
pe3ysbTaToB, popmy-
JIMpOBKAa BBIBOJOB, TC-
CTHpPOBaHUE

TepmoauHaMuYecKre OCHOBBI
(ha30BBIX MpEBpPALICHUI

OK-10, I1K-3,
[1K-4

JlaGopaTopHsbIe pa-
60Th1, ohopmiIeHHE
pe3ynbTaToB, Popmy-
JIMpOBKAa BBIBOJIOB, TC-
CTUpOBaHUE, UH/IUBU-
JyaJbHOE 3a/laHue.

Huarpamma coctosinusa «XKe-
J1€30-yTIIepO»

OK-10, IIK-4

JlaGopaTopHsbie pa-
60Th1, ohopmiIeHHE
pe3yabTaToB, GopMy-
JIMPOBKA BBIBOJIOB, TE-
CTHpPOBaHHUE

Tepmudeckast 00paboTKa cruia-
BOB.

OK-10, I1K-3

JlaGopaTopHsbie pa-
00Th1, ohopmiIeHHE
pe3yabTaToB, popmy-
JIMPOBKA BBIBOJIOB, TE-
CTHpOBAHHE.

CHeL[I/IaJ'IBHHC CIlJIaBbl, HCMCTAaJI-
JIMYCCKUEC U KOMIIO3UITMOHHBIC
MaTcpualbl.

OK-10, ITK-3,
I1K-4

JlaGoparopHsie pa-
00Th1, ohopmiIcHHE
pe3yabTaToB, popmy-
JIMPOBKA BBIBOJIOB, TE-
crupoBanue. [Iucek-
MeHHas pabora, ¢ uc-
MOJIb30BAHUEM CIIpa-
BOYHOM JIUTEPATYPHI.
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9.2. TUNOBbIE KOHTPOJILHbIE 3aJaHUS HJIM HHbIE MaTepHAaJIbl, He0OX0AUMBbIE /Il
OLIeHKH 3HAHWii, yMEeHHM I, HABBIKOB H (MJIH) ONBITA AeATEJbHOCTH, XaPaKTEePHU3YOLIHX
JTanbl (OPMUPOBAHUSI KOMIIETEHIIMI B Ipolecce 0CBOeHNs 00pa3oBaTeIbHON NPo-
rpaMMblI

9.2.1. KomMIuiekT 3aJaHuii K TeMe: « AHaIU3 KPUCTAJUIMYECKOTO CTPOCHUS U IEPEKTHI
KPHUCTAJIIOBY

Boinonnute 10 3a1aHuii HTOrOBOrO TECTA.
Bapuanr 1 (u eme 10 BapraHTOB TECTOB)

1. Koopaunanmonnoe uucinio pemerku ['TIY paBHo ...

1. 6
2. 8
3. 10
4. 12

2.ba3uc KpUCTANIMYECKON PEIIETKH XapaKTepU3yerT ...
1. gmcno OmmxaimmMx coceqe atoma
2. YHCIIO aTOMOB Ha AJIEMEHTapHYIO A4YEHKY
3. paccTosHUE MEXK]y aTOMaMH B AJIEMEHTAPHOM SAYEHKe
4. oTHOmIeHHE 00bEMa aTOMOB K 00bEMY STUEHKH

3.Bei6epute coorBeTcTBYIOIME XapakTepuctuku A OLIK pemerku
l.a=b=c¢; a=B=7y=903; K=12;x=0,74
2. a=b=c; a#B=y=903; K=8;k=0,68
3.a=b#c; a=P#y; =12;k=0,74
4.a=b#c; a=pf#y; K=8;x=0,68

4. O603HaUYEeHUS IIJIOCKOCTH, 3aIHTpHXOBaHHOﬁ Ha puC. B HUHACKCAX MI/IJ'IJ'Iepa - ..

1. (1700)
2. (001)
3. (010)
4. (110)

5. CBs3b MCKAY aTOMaMHU B MCTaJlJIaX 06YCJ'IOBJ'I6H8. B3aUMOJEUCTBUEM MCKAOY ...
l.paBHOI/IMCHHO 3apsAKCHHBIMU HMOHaAMHU

2. MIOJIOKUTENBHO 3apPsSHKEHHBIMU MOHAMH U JIEKTPOHHBIM I'a30M
3. OUIOJIAMH

4, NEPCKPBIBAOITUMUCA SJICKTPOHHBIMU oOakamMu

6. I[e(beKTLI, TCPMOJUHAMHUYCCKHU BBITOJHBIC JISI KpUCTAJlJIaA:

15



JIaKyHBI
BaKaHCHUM
JHUCIOKAILIMU
rpaHULIbI

b=

7. Yxaxxute GopMyILy, ONUCHIBAIONIYIO MEPBbIi 3akoH Duka:

1. h=2+Dt
2
2. h=—-1
VDT
3. I=-Dxoc/ox
4, 1=-Dxac/ét

8. KpaeBoii nucrokanueii Ha3pIBaeTCs 0071aCTh ...

1. nckakeHU# KpucTaaia BOKPYT Kpasi TpaHULIbI 3epHa

2. MCKaXEHUS KPUCTAJUIa BOKPYT Kpast SKCTPATUIOCKOCTH

3. pacTspKeHHS B KpUCTaJLIe, 0OYCIOBICHHYIO HATMUHUEM YKCTPAILIOCKOCTH
4. cxaThs B KpUCTaiie, 0OyCIOBICHHYIO HAJTMYNEM 3KCTPAIIOCKOCTH

9. O6vemHbBIe TePEKTH KPHCTALTMYECKOTO CTPOCHUS:
1. qucmoKanuy, HEermoYKH MEeXy3eIbHbIX aTOMOB

2. BaKaHCHH, MEXY3€eJIbHbIE aTOMbI, IPUMECHBIE aTOMBbI
3. OPBI, TPEIIUHBI, OJIOKH

4. rpaHUIlBEI 3€peH, TpaHuIlbl (pa3, TpaHUIIbl OJJOKOB

10. bosbias pazHuIa Mexay TEOPETHUECKON U peallbHOM MPOYHOCTHIO KPUCTAIIOB 00b-

SICHSIETCSl HAIMYMEM B KPUCTAJIAX. ..
1. rpanuil 3epeH
2. TACIIOKAIAH
3. BakaHCUH
4. MPUMECHBIX aTOMOB
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9.2.2. KoMIUIeKT 3alaHN il K NPAKTHYECKOMY 3aHATHIO

Tema: «MexaHnueckue CBOMCTBA KOHCTPYKIIMOHHBIX MaTepuanoB. OnpeneneHue Me-
XaHUYECKUX XAPAKTEPUCTUK IIPOYHOCTH U INTACTUYHOCTH. )

A) OdopMuUTh OTYET 1O TEME PAOOTEHIL.

b) BoinonHuTh 3a1aHUs K IpaKTUYECKON padoTe.
1.3apucoBath JaHHYI0 BapMaHTOM KPUBYIO PACTSKEHHS B KOOpAMHATaxX «ycuiue F -
YAJIUHCHUC Ag » W BBIIIOJHUTDH CICOYIOIICC:

2. mpeoOpa3oBaTh B AMArpaMMy C OTHOCHUTEIBHBIMU KOOPIMHATAMHU «HANPSIKCHUE O -
OTHOCHUTEINIbHAS 1eopMalus & »;

3. mo npeoOpa3oBaHHON AUarpamMMe ONpPEeAEIUTh CIEIYIOUIe MEXaHUYECKHE CBOMCTBA:
E - moayns ynpyrocru, o, umm Oy, - Ipelen TEKy4ecTH, ¢ - Npesies IPOYHOCTH, O -

OTHOCHUTEJNIbHOE YUIMHEHHE, a -CTATUYECKYI0 BA3KOCTh, D-MOy b MIIACTUYHOCTH.
Bapuanr 1 (1 emte 9 BapuaHTOB JUarpamMmm pacTsKEHHS)

BaHT 1 (cmas A3)

12

Harpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirmHeine mv
B) BeimonnuTe 5 3amaHuii ”TOrOBOro TECTA.

Bapuanr 1 (u enie 10 BapuaHTOB TECTOB)

1. YkaxxuTe BIMSHUE IPUMECEH Ha MEXaHHMYECKHE CBOMCTBA KPUCTAJIA ITPH TUIACTHYECKON
nedopmaru:

1. cHmwKaroT HCXOJHYIO MPOYHOCTD U MOBLIMIAKOT TNNTACTUYHOCTD

2. YBCINMYHUBAOT UCXOAHYIO ITPOYHOCTD U CHUIKAKOT IIJIACTUYIHOCTD

3. MMPOYHOCTD U IIJIACTUIHOCTDb HE NU3MCHSICTCA
4. TIOBBIIAIOT MMPOYHOCTH U IIJIACTUYHOCTDH
2. Hpe,[[eJ'IOM BBIHOCJIMBOCTH HA3bIBAIOT. ..

| .HampspKeHHe, NMpU KOTOPOM MaTepuall BBIIEPKUBACT 3aJJaHHOE YHCIO LUKIOB
HarpyXeHus

2. HanpsDKEHHE, IPU KOTOPOM MaTepuai BbIAEPKUBAET HEOTPAHWUUYEHHOE YHMCIIO IIUKIIOB
Harpy>XeHHs

3. HaIpsZKCHUEC, 110 JOCTUIKCHHUEC KOTOPOTO ITPOUCXOIUT PA3PYIHICHHUC

17



4. HamnpsbKeHHE, IpU KOTOPOM MaTepual BbIIEP’KUBAET MUHUMAJIBHOE YHCJIO IUKJIOB
HarpyKeHHUs
3.Ilpu ucnplTaHuyM Ha pacTsyKeHue oOpa3el] Harpy3uwiId 10 HAIpsDKEHUs G1, [IOCIIE Yero
Harpy3Ky CHsUIM. BenmnunHa OTHOCHUTENBHOTO Y/UIMHEHUs: 00pa3ia (puc.) COCTaBIIsACT:

1. 20% 2. 8% 3. 4% 4.2%

= e —
o

/ P
2 4 8 20 &(7)

4. TBeprocTs 1O BpHHeﬁn}o YCIIOBHO 0003HaYaeTcs:
1. HRC 2. HRB 3. HB 4. HV

5. BrIOepHuTe NPaBHIILHYIO TOCIEA0BATENLHOCTE 10 BO3PACTAHUIO BETHYHH:
1. oB; oT; oIN
2.0T1; o, OB
3. onm; OT; OB
4. onn; oB; OT
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9.2.3. Kommuiekr 3agaHuii o TeMe: « AHalIU3 AMarpaMM COCTOSIHUS JBYXKOMIIOHEHT-

HBIX CUCTEM»

A) BpINOIHUTH HHAUBUAYAIBHOE 3aaHUE.

3apucoBath, coOMI01as MacITad, JAHHYIO BADHAHTOM JHarpaMMy COCTOSIHUS M BBITIOJI-

HUTD CIIC/YIOIIEe:

a) YCTaHOBHUTD THUII JAHHOM JIMarpaMMbl;

0) ompenenuTh CTPYKTYpHBIH W (Da30BBI COCTaB Bcex o0macteid W OTpas3HTh
€ro COOTBETCTBYIOIIUMHU OYKBEHHBIMU 0003HAUCHUSIMU HA IUAarpamMme;

B) OIpPEIETUTH MOJIOKEHUE CIJIaBa, JAHHOT'O BAPUAHTOM, Ha TUATPAMME COCTOSTHUS;

') OTPENIETUTh YUCIIO CTETICHEH CBOOOIBI CIIJIaBa B €r0 KPUTHUYECKUX TOUKAX MB TEMIIE-
paTypHBIX MHTEPBATAX MEXIY KPUTHUECKUMHU TOUYKaMH 10 npaBmity (a3 ['nd6ca u mocTpouTh
KPUBYIO OXJIQKJICHUSI 3TOTO CIIJIaBa B KOOPJAMHATAX TeMIIepaTypa-BpeMs;

1) ONpENeNUTh JUIs 33JaHHON BapUaHTOM TEMIIEpaTyphl CIUIaBa cOCcTaB (a3 U BECOBOE

cooTHoIeHue ¢as;

€) OXapaKTepU30BaTh CTPYKTYPY 3aJJaHHOTO CIJIaBa IPU KOMHATHOM TeMIeparype.
Bapuanr 1 (u emre 20 BapuaHTOB AMarpaMM COCTOSTHHS)

e

2400

2200 o

™~

2150
//’7

~
2000 *\\\&
1800

N~

1600

1400

1200

h—_.‘.___‘.._—K

Ru

O T— S

20

30 40 50
Yo Ti

b) BeimonaHuTh 5 3a1aHMi HTOTOBOTO TECTA.

Bapuanr 1 (u eme 10 BapuaHTOB TECTOB)
1.Ykaxute ¢a3bl, HaxoasAKecs B papHoBecun Ha inHuU J{E nuarpamMmbl cOCTOSTHUS

T
c L E
P Q
i
A B

1.B + »xxunkocthb

2. A+XUIKOCTE

3.A+ B + )XuakocTb
4.A+B

2.YKa)KUTe KPUBYIO OXJIAXKICHUSI, COOTBETCTBYIOLIYIO CILIaBy |
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ol It II 1. A= 100%
™ T E bc
a BN 2. A=2C 100%
p b o ac
1
il 3.A:Ex100%
I ab
A 1 E

4.A =2 100%
bc

4.Yxaxure CTpyKTypy cmiasa || mpu koMHaTHOH Temneparype

l.a+p
T IT 2.B+A
G |_+E 3. B + sBrexruka (A + B)
. \c 4. B + sBrekTHKa (o +f)
b
P Y Q
| 4
|
A 1 E

5.VKaxXure 4UCio crereHeil cBo0OALI B TOUKE «a» cIuiaBa 1

1. Homs
« I 2. Onna
F 3. JIBe
c \E/V‘:__ 4. Tpu
1 3 ;
Y |
N .

9.2.4. KomIuiekT 3aaHuii K 1adoparopHoii padore Nel

Tema: «MUKPOCKONIMYECKUI aHAIN3 METAJIIIOB U CIU1aBOB. CTPyKTypa
YIIEpOJUCTON CTaJIi B PaBHOBECHOM COCTOSIHUN»
A) OdopMuTh OTYET MO TEME J1IAOOPaTOPHOH PaOOTHI.
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B w

b) BeimonuuTh 3a1aHus K 1a60paTopHOil padoTe.

BbruepTuTh 1uarpaMMy COCTOSIHUS JKEJIe30-YTIIepo/1 Ha pa3BepHyToM Jincte Oymaru. [1o-
CTPOUTH TEPMHUUECKUE KpUBbIe oxnaxkaenus ais cranei ¢ 0,3 %C; 0,8%C u 1%C c yka-
3aHueM (a30BbIX NPEBPALICHUNA U KOHEYHOU CTPYKTYPBHI.

[IpoBecTn MuUKpockonu4eckuii ananu3 oopasuos (5 wr.). OnpeaesuTs MUKPOCTPYKTYPbI
1 3apUCOBATh YCIOBHO CTPYKTYPY JO3BTEKTOUAHBIX CIVIABOB C PA3JINYHBIM KOJIMYECTBOM
yraepoaa (3 mrT.), 3BTEKTOUTHOTO U 3a3BTEKTOUIHOTO CIUIABOB.

OmnpeaenuTts KOJIMYECTBO yriiepoa B o0pasmax gossrekrouaHoi ctanu (TOCT 1050-74).
YCcTaHOBUTH B3aUMOCBSI3b MEXIY YIJIEPOJOM M CBOWCTBAMHU CILJIaBOB, IIOCTPOUTH I'pa-
¢uku o gaHHBM Tab. 1 (CipaBOYHBIE MAaTEPUAIIBI).

B) Bemnmonnuth 5 3amaHuil U'TOroBOro TecCTa.

Bapuanr 1 (1 emie 12 BapaHTOB TECTOB)

1. Yro Takoe dhepput?
1) XuMuyeckoe coeTMHEHNE
2) MexaHuueckasi CMech
3) TBepablil pacTBOp yriepona B a-Keje3e
4) TBepablil pacTBOp yriepoja B y-Kee3e

2. Kakyr cTpykTypy umMmeer cras ¢ coaepxkanuem 0,45 %C?
1) [lepnut
2) ®epput + nepiut
3) ®epput + EMEHTUT BTOPUYHBII
4) ®epput + 1IEMEHTUT TPETHUHBII
5) ®eppur

3. [Ipu kakoii TeMiiepatype MpoucxoauT odpasoBanue nepiauta B ciase 0,50 %C?
1) Jluausa PSK
2) JIuans GSK
3) JIunusa SE
4) Jlunausa PG
5) Jlunus PQ

4. Kak BBIMJISIUT 11O MUKPOCKOTIOM (eppuT?
1) B Bume cBeTibIX 3epeH
2) B Buze TeMHBIX 3€peH
3) B Buze cBeTIION CeTKH 1O rpaHuIlaM 3epeH
4) B Buze CBETJIBIX U
5) B Bue CBETIBIX MEJIKHUX YacTHUIl IO TPaHUIAM 3epeH

5. Kakoit u3 crutaBoB OyJIeT UMETh BBIIIIE MIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cmnas 0,45 %C
3) Cmnas 0,8 %C
4) Cmnas 0,6 %C
5) Cmnas 0,01 %C
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9.2.5. KomiuiekT 3aanuii Kk jadoparopHoii padore Ne2

Tema: «3akanka yriepoanucThIX cTajIen»
A) OdopMUTE OTYET 1O TeMe JTa00PaTOPHOI PaOOTHI.

b) BeimonuuTk 3a1a0us K 1a60paTopHOil padoTe.

OrnpenenuTh TBEPIOCTH 00OPA3IIOB J0 3aKajJku Ha pubope Pokserna no mkane B.
OmnpenenuTh TEMIIEPATYPy 3aKaJIKU MOTyYEHHBIX 00pa3IloB B COOTBETCTBHHU C COJIEpKa-
HUEM YTJIepoJia, U BPeMs BBIJICPKKH B II€YH B 3aBUCIMOCTH OT pa3MepoB 00pasIioB.
[IpoBecTr TEXHOIOTUYECKUHN TIPOIIECC 3aKaK 00pa3IOB B COOTBETCTBYIOMIMX 3aKAI0Y-
HBIX Cpe/Iax.
3amepuTh TBEpPAOCTh 00pasioB Ha nmpudope Poksema nmo mkane C mocie 3aKaiky U 1o
MOJTyYSHHBIM JJAHHBIM ITOCTPOUTH 3aBHCUMOCTH TIOCIIE 3aKAJIKH:

HRC=f(C%), HRC=f(V ;). Uepe3 aHau3 nosyueHHbIX 3aBUCUMOCTEHN CHOPMY-

JUPOBATh BBIBOIBI.

N3yunth, cxemaTHuecKu 3apuCcOBATh U ONUCATh MUKPOCTPYKTYPY KOMIUIEKTA 3aKaJleH-
HbIX 00pa310B npu ysenndenuu x500.

o 3amanuto mpenoaaBaTess U300pa3uTh Ha AUArpaMMax M30TEPMHUUYECKOrO MpeBpalle-
HUS ayCTEHUTA pa3InyHbIe BUJIbI 3aKalIKU (M3MeHssl T HarpeBa U CKOPOCTH OXJIAXKICHHUS).
Onucatb Qa3oBbie IPEBPALICHUS] U KOHEUHYIO CTPYKTYpY CTajei.

B) Bemnmonuuth 5 3amaHuii U'TOroBoro Tecra.

Bapuanr 1 (1 emte 11 BapraHTOB TECTOB)

1. Kakoii U3 crutaBoB 1mocJe 3aKajiku OyZeT HMETh BBIIIIE TBEPIOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpyKTypa nokazaHa Ha pUCyHKe?

- - 1) MapTeHCHUT MEeTKOUTOJIbYaThINA
n f- 2) MapTeHCUT KpyITHOUT OJTh4aThIN
— 1 3) MapTeHCcHuT + TPOOCTUT
|

r_ 4) MapTeHcuT + IIEMEHTHT

3. KakoB MeXaHU3M MapTEHCUTHOT'O MPEeBpaICHHUs?
1) Anddy3ronHbIit
2) be3nuddy3noHHbII

4. Kakas cTpykTypa chopMHUpyeTcs y CTaiau Y8 Mpu yKa3aHHOM CKOPOCTH OXJIaXJICHHs?

22



tc 1) TpoocTuT
' 2) MapreHcut
3) Maprencut + gpepput
— 4) MapTeHcuT + HEMEHTUT BTOPUYHBIN
‘\
‘Illl\'.
5. CKoJIBKO yTiepojia COJAEPKUT MAPTEHCUT cTau 457

1) 0,01 %C
2) 0,45 %C
3) 0,8 %C

4) 2,0 %C
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10. O6pa3oBaTe/ibHbIe TEXHOJOTHM W MeTOAUYECKHE YKA3aHUSI 10 OCBOEHUIO JMCIIH-
IUIMHBI (Y4e0HOro Kypca)

[Tpu m3yueHnn Kypca «MartepuanoBeeHUe» HCIONB3YIOTCS CIEAYIOUIe 00pa3oBaTeIbHbIC
TCXHOJOI'M:

- TEXHOJIOTUH TPAIUIIMOHHOTO 00Y4YeHHUs B pOpPMeE JISKIUH, TaOOpaTOPHBIX, TPAKTUIECKUX pa-
00T U CaMOCTOSTEIILHON PaOOTHI CTYACHTOB;

- TEXHOJIOI'us 621JIJIBHO-p€fITHHFOBOfI CHUCTCMBbI OICHKHU YCIICBACMOCTH CTYACHTOB, BKJIIOYas TC-
CTUPOBaHUs Kak pOpMY KOHTPOJI 3HAHUHN CTYJCHTOB.

-nH()OPMAIIOHHBIE TEXHOJIOTUH (BU3yaJIbHBIE JICKIIMH C UCIOJIb30BAHUEM MTPE3EHTAIMOHHOTO
MeTo/a 00ydeHus);

- TEXHOJIOTHSI Pa3BUTHS KPUTUYECKOTO MBILUIEHUS B (hopMe JIeK1Hii-0ece 1, CEeMUHApPOB-TUCITY-
TOB C UCITIOJIB30BAHUEM METOI0B «MO3TOBOH WTYPM» U «PCIICHUEC CUTYallMOHHBIX 3a1a4»

MeTtoanueckue peKOMEHIalluu CTYJEHTY U IPENoAaBaTelo N3JI0KEHbl B METOIMYECKUX YKa-
3aHUAX K J1a00OpaTOpHBIM paboTaMm:

1.JTabopaTopHBIi MPAKTUKYM K BBITIOJHEHHUIO Ta0OpaTOPHBIX U YUEOHO -HCCIIeI0BATENb-
CKuX paboT mo kypcy «MartepuanoBenenue» sl 6akalaBpOB TEXHUYECKUX CIELHMATIBHO-
creit./ I'.B. Knepuos [u np.]- TomesarT: TT'Y, 2014.- 107 c.;

2. MerannoBeieHue yriepoAUCThIX CIUIaBOB: 1a0opaTOpHbIN MpakTukyM / M. A.Beiboiimuk [1
ap.]. — TomestTi: TI'Y,2005.- 78c.
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11. YueOHO-MeTOAM4YeCKOe M HH(OPMALIMOHHOE O0ecniedeHne TUCIHUILINHBI (Yuel-
HOI'0 Kypca)

11.1. Obs3aTesibHAsSI IMTEPATYpPa

Ne i/t

bubéanorpaguyeckoe onucanue

Tun (y4eOHuk,
yueOHoe 1moco-
oue, yueOHO-Me-
TOAMYECKoe MO-
co0ue, NpaKkTu-
KYM U Jp.)

KoaunuecTtBo B
oMOJIMOTEKE

/Imutpenko B. I1. MarepuanoBeieHre B MallIMHO-
CTPOCHUU [DNEKTPOHHBIN pecypc] : yued. moco-
oue / B. Il. Imutpenko, H. b. Manyiinosa. -
MockBa: UHDOPA-M, 2016. - 432 c.: ui. - (Bsic+
mee oOpazoBanue. bakamaspuar). - ISBN 978-5-
16-010712-7.

YuebHoe 1moco-
Oue

ObC "ZNANIUM
comMm"

Comures 1O. I1.

CrienuanbHbBIe MaTEPHAIBI B MAIIHHOCTPOCHHUH
[DnexTponnslit pecypce] : yuebnuk / FO. I1. Conn-
e, E. W. Ilpsaxun, B. 0. ITupaitnen ; nox pen.
[O. I1. ConHieBa. - 2-¢ u3., ctepeoTHl. - CaHKT-
[leTepOypr : XUMU3AT, 2017. - 640 c. : ui. -
ISBN 978-5-93808-297-7.

VYueOHUK

9BC "IPRbooks"

MartepuanoBeneHue [DIeKTpOHHBIN pecypc]: da-
30BbI€ JHMAarpaMMbl JIByXKOMIIOHEHTHBIX CHCTEM:
yue6. mocobue / A.B. IlozmuskoB [u ap.]. A
MockBa: MUCuC, 2016. - 98 c. - ISBN 978-5-
87623-966-2.

YyebOHOE 110Co-
Oue.

ObC "Jlanp"
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11.2. {onoyHUTebHAS JATEpaTypa M yuyeOHble MaTepuajbl (ayAn0-, BUAEONOCOOUS U

ap.)

- ¢pon HayuHoii Oudauorexkn TI'Y:

Tun (yueOHuk,
yueOHoe mocodue,

yueOHo-MeToan4e-| KonmmuecTBo
Ne i/ bub6anorpaguyeckoe onucanue cKoe nmocoomue, B Ou0JIM0-
NPaKTHKYM, TeKe
ayJamo-, BU/JI€eoIo-
codus u ap.)

1 [Capudynmun @. A. MarepuanoBeieHre U TEXHO- | YueOHO-MeToaude-
TOrMsl KOHCTPYKLIMOHHBIX MaTepUAJIOB [ DJeK- CKoe rnocodue
TPOHHBIN pecypc]: yueb.-meroa. nmocodue / O. A. 9BC
["apudynnun, P. 1. Aronos, B. B. XKunskos. - "IPRbooks"
Kazaus: KHUTY, 2013. - 246 c.: un. - ISBN 978-
5-7882-1441-2.

2 [MarepuanoBenenue M TEXHOJOTHH KOHCTPYKITH- | YdeOHOE mocooue
OHHBIX MaTepHaoB [DJIEKTPOHHBIN pecypc]: 9BC
yue6. mocodbue / O. A. Macauckuii [u ap.]. - "ZNANIUM.
KpacHosipck: Cu0. denep. yH-T, 2015. - 268 c.: comMm"
vt - ISBN 978-5-7638-3322-5.

3 ®etucos I'. I1. MarepuanoBeeHue U TEXHOJIOTHS]
MaTepuaioB [DJIEKTPOHHBIN pecypc]| : yueOHUK
[. TI. ®erncos, ®. A. I'apudymmn.- Mockaa: Y4eOHuk 9BbC
MH®OPA-M, 2014.- 397 c.: uin.- (Bsiciiee 06pazo- "ZNANIUM.
BaHue. bakanaspuar). - ISBN 978-5-16-006899-2. CcomMm"
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11.3. Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu "WH-
TepHeT"

e «BecTHUK MarouTOropCkoro rocygapCTBEHHOIro TCXHU4YCCKOro YHUBCPCUTETA UM.
I'.1. HocoBay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocygapcTBEHHOr0 TEXHUYECKOro yHuBepcuteTa. Cepusi:
TEXHUYECKUE HayKn», hitp://science.samgtu.ru/node/31

o «Jluth€ u Mmerasutyprus» http://lim.bntu.by
e «Texuonorus metamioBy http://www.nait.ru
o «llepcriektuBHBIC MaTepHraibl» http://www.j-pm.ru

11.4. IlepeyeHb NPOrpaMMHOro odecrieyeHust

HaumenoBanue 11O Kounue- PexBu3uTHI 10TOBOpa
n/n CTBO JIM- (mata, HoMep, CPOK Jeii-
HeH3U CTBHUA)
Windows XP 45 Ne 42256802, 2.06.2007
Windows 7 18 Ne 619935341, 2013
Microsoft Office 13 60 Ne 61935138 ot 28.05.2012
(6eccpouHo)

11.5. Onucanue MaTepuaIbHO-TeXHHYeCcKOH 0a3bl, HEOOXOAUMOI /ISl OCYyIIeCTB-
JieHus1 00pa30BaTeJbHOI0 MPoLecca Mo JUCHUIIHHE (MOTYJII0)

HaumenoBanue o00pyo-

BAHHbIX YUYeOHbIX Ka0u- dakTHyecKuii af- | = 3 E
No | HETOB, aaboparopmii, Ma- | IlepeyeHb OCHOB- | pec Y4eOHBIX Ka- é’ 5 =
I /;1 CTEPCKHUX M JIP. 00bEKTOB | HOro 000pyaoBa- 6I/IHCT(3B, Jabopa- g E )

AJIs1 IPOBe/IeHUsI MPAKTH- HHSA TOpHii, MacTep- S = §

YyecKHX M J1a00paToOpHbIX CKHX H Jp. = | 2 E

3aHATHH

Aymutopus BeOKoH(pepeH- | Dkpan TeneBu3non- | 445020 Camapckas | 17,1 |1

IUH. HBIH, IMUPMBI, TIpO- | 001, T. TOonbATTH,

VYueOHast ayautopusi Uid | )KEKTOp Ha IuTa- | yi. bernopycckas,

MPOBENICHUS] 3aHATHH JIeK- | TUBE. cron mpeno- | 168 (kopmyc YJIK),

IIMOHHOTO THmMa. Y4eOHas | maBaTenbckuid, cTy- | YJIK-807

ayUTOpUsl s TPOBEHAEe- | Jbs npernojaaBa-

HUS 3aHSATUI CEMUHAPCKOTO | TEIbCKUE., TpaHc-

Tuna. YueOHas ayAuTOpus | MapaHT-TEPETKKA,
1 | V15 KypcoBOTO MPOEKTHPO- CUCTEMHBIN OJIOK.

BaHUS (BBIIOJHEHUS KypCO-

BbIX paboT). YuebHas ayau-

TOpUs JUIsl  TIPOBEACHUS

TPYNIOBBIX U HWHAWBHIY-

QIIbHBIX KOHCYJbTaINil

YueOHast ayguropust i

MIPOBENICHUS 3aHITUN TEKY-

IIET0 KOHTPOJIS U TpoMe-

KYTOYHOH aTTeCTaINH.
2 Aymutopus BeOKOoH(pepeH- | DkpaH TeneBu3uoH- | 445020 Camapckas | 17,9 | 1

105078 HBIH, mupMma, | 061, r. TompsaTTH,
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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/

HaunmenoBanue 000pyno-

BAHHBIX YUYeOHBIX Ka0u- dakTHYecKuii an- | S e X
o | HeToB, Jaboparopuii, Ma- | IlepeueHb OCHOB- | pec y4eOHBIX Ka- é é é
o/ | CTEPCKHUX HAp. 00beKTOB | HOro odopynoBa- 6I/IHeT(3B, Jabopa- g E )

JJIsl IPOBe/IeHUsI MPAKTH- HUS TOpuii, MacTep- S 5 §

YyecKHMX M J1a00paTopHbIX CKHUX M Jp. = | =2 B

3aHATHH

VYuyeOHas ayautopusi Ui | IPOXKEKTOp Ha IITa- | yi.  benopycckas,

MIPOBEJICHUS 3aHATUM JIeK- | TUBE. croy mpeno- | 168 (kopmyc YJIK),

IIMOHHOIO THIIA. Y4eOHas | JaBaTEJILCKUI, VJIK-810

ayUTOpUsl s TpOBEjAe- | CTyJd  IpernojaBa-

HUS 3aHATUN CEMUHAPCKOTO | TEJIbCKUM, TPAHCIIA-

Tuna. YueOHas aylIuTOpus | paHT-NIEPETKKA,

JUIS KypCOBOTO NMPOEKTUPO- | CUCTEMHBIN OJIOK.

BaHUSs (BBIITOJIHEHHSI KypCO-

BbIX pa0oT). YueOHas ayau-

TOpus JUIsl  TPOBEACHUS

TPYIIIOBBIX W WHJIWBHITY-

QJTBHBIX KOHCYJIbTaIIui

VYyebnast ayautopus ISt

MIPOBEJCHUS 3aHATUN TEKYy-

LIEr0 KOHTPOJIS M MpoMe-

YKYTOYHOM aTTECTALVH.

Kommperorepnsrii kiacce. [To- | Cronsr  yuenude- | 445020, r.  Tomns- | 84,8 | 16

MelIeHHe Uil CaMoCTOsl- | CKUe, CTyJNbsi yue- | ITTH, Y. bemopyc-

TeIbHOU paboThl. YueOHas | Huueckue, IIK c | ckas, 14, TiaBHBIN

ayIATOpHS IS TIPOBeZAe- | BRIXOAOM B  ceTh | kopmyc, [-401

HHUS 3aHITUN ceMUHApCcKoro | MaTepHer

TUTA. YdeOHas ayJIuTOpHs

JUIS KypCOBOTO MPOEKTHPO-
5 | Bamnd (BBIMIOJIHEHUS KypCO-

BBIX paboT). YueOHas ayau-
TOPUSL  JUISL  TIPOBEACHUS
IPYNIOBBIX W WHIUBHILY-
QITbHBIX KOHCYJIbTaITH.
YueOHast ayauropust Juisd
MIPOBEICHUS 3aHATHIA TEKY-
IIEr0 KOHTPOJIE U TpPOMeE-
’KYTOYHOMW aTTECTAIINH.
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