dbenepanbHOE TOCYAAPCTBEHHOE OI0JPKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TOJNBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

b51.5.09.01
b51.5.09.02

(wugp oucyuniumwl)

PABOYASA ITPOI'PAMMA JUCHUIIJIIMHBI
MATEPUAJIOBEJEHUE 1 TKM 1,2

(HaumerosaHue OUCYUNIUHBL)

I10 HAITPAaBJICHUIO ITOATOTOBKH (CHGHI/IaHBHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECITEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(KOO u HaumeHoBanue HanpasieHus N0020mogKu, cneyuanshocmu ¢ coomsemcemeuu ¢ I'OC BO)

[NPOEKTHNPOBAHUWE TEXHOJIOI'MYECKHUX TTPOILIECCOB

(nanpaeaennocms (npoguis))
®dopma 00ydeHUs: 3a09Has

I'ox HaGopa: 2017

PacnpenesieHue 4acoB JUCHMILIMHBI 10 KYpcaM U BUAM 3aHATHI (110 y4eOHOMY IJIAHY)

KonuyecrBo 8
3ET
Yacos no PYII 288
Buabl KoHTpOJIS IK3aMeHbI 3aueTsl KypcoBbie KypcoBbie pa- KonTposabHbie
Ha Kypcax: MPOEKTHI 60TBI padoThl
(37151 3a04HOI
¢opmbI 00yue-
HUSA)
2
NeNe kypcos
1 2 3 4 5 6 Hroro
3ET no kypcam 8 8
Jlekuuu 6 6
JlaGoparopHbie 6 6
IIpakTnyeckue 4 4
KontakTHas 16 16
padota
Cam. paGora 264 264
Konrtpoas 8 8
Hroro 288 288

ToabsiTTH, 2017




Pabouas mporpamma coctaBieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro miana
HaIlpaBJICHHUS ITOATOTOBKH (cneunanbHocTH)15.03.05 KoHCTpyKTOpCKO-
TEXHOJIOTHYECKOe 00eCTieueHnEe MAIIMHOCTPOUTEIbHBIX IPOU3BOJICTB

PenenzupoBanue padoueii mnporpaMMbl JUCHUIINHBI:

x | OTCyTCTBYET

x | YuebOnas (pabouast) mporpamma o00peHa Ha 3acenanuu kadeapst HMuM

(mpotokon 3acenanust Ne OT « » 20 r.).
PenenseHt

(OonarcHocmy, yuenoe 36anue, cmenens) (noonucwv) (U.0. Pamunus)

«  » 20 T
Cpoxk aeiicTBusi padoueii nporpaMMbl JUCHMILUIHHBI 10 « » 20 T.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIMHBI:

[TpoToxkon 3acenanus kabeapbr N oT«_ » 20 1.

[TpoToxkon 3acenanus kabeapbr N oT«_ » 20 r..

[IpoToxkoi 3acenanus kabeapbr Ne _ oT«_ » 20 1.

[IpoToxkoi 3acenanus kabeapbr Ne _ oT«_ » 20 r.
COI''TACOBAHO

3aBenytomuii kapeapoit HMuM

« » 20 1 A.C. CenuBaHOB

(noonucw) (U.0. Damunus)

YTBEPX/IAIO

«OGOopyIOBaHKE U TEXHOJIOTUH MAIIMHOCTPOUTEILHOTO TIPOU3-
3aBeayrommim kadeapoi BOJICTBaY

(8vinycraroujell HanpasieHue (CneyuarbHOCmy))

« » 20 T. H.1O. JlornnoB

(noonucye) (A.0. Qamunus)



Crpykrypa aucuuniunsl “Mamepuanogedenue u TKM-1,2”.

HanmenoBanue Cemectp Komn-Bo Komn-Bo | O06beM yqeOHOr0 Kypca ¥ BUABI yaeOHBIX MEepONpUsITHil
Kypca HU3y4EHUs 3ET HEJEIb, B Bcero KonTaxtHast pabora | CamocrosiTensHas pabora
TCUCHUC YacoB I10
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Marepuanosese- 2 3 17 108 6 2 2 2 93 9 93 9K3aMeH
Hue 1
Marepuanoeze- 2 2 17 72 4 2 2 64 4 64 3a4eT
HUe 2




AHHOTAIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.5.09.01 1.5.09.02 MarepuanoBeaenue u TKM 1,2

(MHzAEKC ¥ HAaMMEHOBaHHUE AWCIUIUINHEI (Yy4eOHOro Kypca))

HNucunmnaa "MarepuanoBengenne u TKM" paccmarpuBaeTr B3auMOCBS3b
XUMHYECKOTO COCTaBa, CTPYKTYphl M CBOMCTB MaTEpHUANIOB, a TaKXe CIOCOOBI
LIEJICHANIPABIICHHOTO W3MEHEHUs CTPYKTYpPhl M CBOMCTB MAaTEpPHAIIOB TEMHU WU
UHBIMH BUAamMu oOpaboTku. IlpencraBneHus o CTpYKType W CBOMCTBAaX MaTepHaliOB
HEOOXOJIMMBI MPU MPOEKTUPOBAHUU KOHCTPYKIIMI M TEXHOJOTMYECKHX MPOLECCOB B
NPaKTUYECKON JEATENbHOCTH UHXKEHEPOB, B MPOLIECCE KOMIUIEKCHBIX MCCIIEIOBAaHUN
U JUAarHOCTMKA MaTepHalOB B XOJE TEXHUYECKOro Haazopa. Kypc um3ywaer kax
TpaAULMOHHBIE, TaK W  COBPEMEHHBIE, KJIAcChl  KOHCTPYKIMOHHBIX U
MHCTPYMEHTAJIbHBIX MAaTEPHAJIOB X CBOMCTBA M 00JaCTH MPUMEHEHUS.

1. Heanb 1 32124y U3y4YeHUs TUCHUILIMHBI (Y4e0HOT0 Kypca)

Lenb - GopMupoBaHue y CTyJICHTOB CUCTEMHOI'O TIPEACTaBICHUS O (PU3NUECKOM
PUPOJIE U CBOMCTBAX MATEPHANIOB, a TaKXKe O CIOCO0ax IeJIEHANPABIEHHOTO U3MeE-
HEHUSI CBOMCTB MaTepHrasioB it 3P GEeKTUBHOTO UCTIOIb30BAHUS B TEXHUKE.

3amaun:

1. ITony4yuTh 3HAHUS O PA3TMYHBIX YPOBHSAX CTPYKTYpPhI MaTepHUaJIOB, CBOMCTBAX
MaTEepHAJIOB, O TIOCJIECIOBATEIIEHOCTH (DOPMHUPOBAHHS CTPYKTYPHI H CBOMCTB MaTepH-
aJIOB B 3aBUCUMOCTH OT BHJIa BHEIIIHETO BO3JICUCTBUS, O IPUHIIUIIAX KJIACCU(UKAIINN
U MapKUPOBKH MaTepHayioB, 0 (GU3UYECKUX OCHOBAX M BHUJAaX 00pabOTOK MaTepua-
JIOB.

2. Ilpuobpectu yMEHHsI MO OMPENENICHUIO CTPYKTYPHBIX COCTABISIOIMIMX MaTe-
pHUaJoB, UX MEXaHMYECKUX CBOMCTB, HA3HAUYECHUIO PEKUMOB TEPMUUYECKUX U XUMHUKO-
TEPMHUYECKUX 00pabOTOK, MO BHIOOPY MAaTepUajoB U CIIOCOOOB MPUIAHUS HEOOXOH-
MBIX CBOMCTB JIJIi KOHKPETHBIX YCJIOBHMM dKCIUTyaTanuu. Haydutbcsi cBsi3bIBaTh (-
3UYECKHUE U MEXaHWYECKHE CBOMCTBA MATEPHANIOB, a TaK K€ SIBIICHMS, MPOTEKAIOILINE
B HHUX, C TEXHOJIOTUYECKUMHU MPOIIECCaMU MPOU3BOJICTBA U AKCILTyaTalUH.

3. BripaboTath HaBBIKM aHANMHW3a IUArpaMM COCTOSIHHS CIIJIABOB, MHUKPOCKOTIH -
YECKOT0 aHaju3a CTPYKTYPbI, XapaKTepa pa3pylICHHs, ONPEICICHUS MEXaHUYECKHX
XapaKTePUCTUK, MPOBEACHUS TEXHOJIOTHYECKUX OIMEpaIuii TepMHUIECKIX 00paboToK,
HCMOJIB30BAHUS CIIPABOYHOM JINTEPATYPBI.



2. Mecto nucuMiuiuabl (yaeoHoro kypca) B ctpykrype OOII BITIO

Hannas gucuuiuinHa (y4eOHbId Kypc) oTHOCUTCS K bioky 1 «JlucuuminHb
(Monmymnm)» (6a3oBast 4acTh).

JucuumuinHel, yyeOHble KypChl, HA OCHOBAaHHHM KOTOPBIX Oa3upyercs OaHHas
TUCIUIUIMHA: PU3MKA, XUMHUS, MATEeMaTHKa.

JucuumuinHel, y4eOHble KypChl, JUIsl KOTOPbIX HEOOXOAMMBI 3HAHUS, YMEHHWS,
HAaBbIKM, IPUOOpETaeMble B pe3yJibTaTe U3YUYEHUS AAHHOW JUCHUIUIMHBI (Y4eOHOro
Kypca) - "JleTaqu MaliuH U OCHOBBI KOHCTpyHpoBaHud", "TexHonoruueckue mnpoiec-
Chl B MallIMHOCTpOeHUHU", "DKCIulyaTallMOHHbIE MaTepuasl’, "OCHOBBI HAYYHBIX UC-
cnenoBanuil”, "Texnonorus mammHoctpoenus", "Teopusa pesanus”, "TexHonorus
U3rOTOBJIEHUs UHCTpyMeHTa", "MeTtposorus, ctanaaptTuzanus u cepruukauus” u

1.p.

3. [Inanupyemble pe3yJibTaThl 00yUeHHs MO JUCHUIIMHE (YueOHOMY Kypcy),
COOTHECEHHbIC C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa3oBaTebHOM

NMPOrpamMmbl

dopmMupyeMblie U
KOHTPOJIUpYeMBbIe
KOMIIeTEHLIMH

Ilnanupyembie pe3yJibTaTbl 00yUeHUsI

CIOCOOHOCTH MpHUMeE-
HSTH CIIOCOOBI paly-
OHAJIPHOTO UCIIOJTh-
30BaHUsA HEOOXO M-
MBIX BUIOB PECYPCOB
B MaIIMHOCTPOU -
TEJIBHBIX MPOU3BOJI-
CTBax BBHIOMPATh OC-
HOBHBIE U BCTIOMOTa-
TEJIbHBIC MaTEPUAIIBI
JUTSL U3TOTOBJICHUS
M3AeIui cocoObl
peaau3anuy OCHOB-
HBIX TEXHOJIOTHYC-
CKHX TPOIIECCOB,
aAHAJTUTHICCKHUC U
YUCJICHHBIC METO/IBI
MpHu pazpadboTKe Ux
MaTeMaTHYECKUX MO-
JIeJIe, a TaKkXKe Co-
BPEMEHHBIC METOIbI
pa3pabOTKU MaI00T-
XOJIHBIX, YHEpProcoe-

3HaTh: CHEUUAIBHYI0 TEPMHUHOJIOTHIO, OCHOBHBIEC KJIACCHI
COBPEMEHHBIX MaTepHajioB, pa3JIMYHbIE YPOBHU  HUX
CTPOCHHMS, CBOWCTBA, IMOCJIEAOBATEIHLHOCTh (POPMHUPOBAHMS
CTPYKTYpPBI U CBOMCTB MaTE€pUaJIOB B 3aBUCUMOCTHU OT BUA
BHEIITHET'O BO3JIEUCTBUA.

YMeTh: HCMONb30BaTh OCHOBHBIE 3aKOHBI MaTepHaOBele-
HUS B NMTPOGECCHOHATILHON JACATEIbHOCTH, pacIu(pPOBHIBATh
MapKy MaTepHajoB, ONpPENesATh WX CTPYKTYPHBIE COCTaB-
JSIONIUE, XapaKTepHbIE CBOMCTBA, HA3HAYCHUE MATEPHAIIOB
u obmactu ux mpuMmeHeHus. CBs3bIBaTh (GU3MUYECKHE U ME-
XaHMYECKUE CBOMCTBA MATEpUAJIOB, a TaK )K€ SBJICHHUS, MPO-
TEKAIOIINE B HUX, C TEXHOJIOTHYECKUMU MIPOIIECCAMH TTPOU3-
BOJICTBA.

Bnaners,HaBbIKamMu BbIOOpa MaTepHalia Jiisi KOHKPETHBIX
YCIJIOBH 3KCITyaTallud U HABbIKAMH BHIOOpA ONTUMAJIbHBIX
CIIO0COOOB MOTydeHUS U 00paOOTKN MaTEPHAIOB.




peraromux 1 3K0Jo-
TMYCCKU YUCTHIX Ma-
[IMHOCTPOUTEIbHBIX
texaonorui (ITK-1)

CIIOCOOHOCTH HC-
MOJIL30BaTh METOJIbI
CTaHIAPTHBIX UCTIBI-
TaHUU MO ompeee-
HUIO (PU3UKO-
MEXaHUYECKUX
CBOMCTB U TE€XHOJIO-
TMYECKUX MoKa3aTe-
JIEW MaTepUaJIOB U
FOTOBBIX MAIlIMHO-
CTPOUTEIBHBIX U3JIE-
JIM, CTaHJAPTHBIC
METO/IbI UX TTPOCKTH-
pOBaHUs, MPOrpec-
CHBHBIE METO/bI DKC-
IUTyaTaluy U3JEIUn
(I1K-2);

3HaTh: (GUBNYECKYIO CYIIHOCTH SIBICHUH, MPOUCXOAIINX B
MaTepuanax B YCIOBUSX MPOW3BOACTBA M IKCIUTyaTaIlHUH.
@axkTopsl U CIOCOOBI YIPOUHEHHUS MaTepHUajoB; OCHOBHBIC
METOJIbl MEXaHUYECKUX UCTIBITAHUHN, BU/IBI pa3pyIICHUs,
BUJBl TEPMHYECKOW M XUMHUKO-TEPMHUYECKON 00pabOTKH
CILJIABOB.

YMeTh: caMOCTOSITEIILHO MPUMCHATH MCTOABI U CPCIACTBA
ITIO3HaHMHs, 06yquI/151 N CAMOKOHTPOJIA IJIA HpI/IO6p€T€HI/I${
HOBBIX 3HAHUU U YMGHI/Iﬁ B 001aCTH MAaTCPpUAJIOBCICHU .

Brnagers: MeTogaMmM  MaTeMaTUYECKOTO — aHalIM3a MU
MOJENUPOBAHUS, TEOPETUUYECKOTO M IKCIEPUMEHTAJIBHOIO
UCCJIEJOBAaHNs HABBIKAMHM HCIOJb30BAaHUSI CIPABOYHOU U
CIIEHUAIBHOW TEXHUYECKOU JINTEPATYPHI.

CIIOCOOHOCTH BBIOH-
paTh METOBI U CPE/I-
CTBa U3MEHEHUS DKC-
TTyaTallMOHHBIX Xa-
PaKTEPUCTHK U3JIe-
JIU MAIIIMHOCTPOHU -
TEJIbHBIX MMPOMU3-
BOJICTB, aHAJIU3HPO-
BaTh MX XapaKTEPH-
ctuky (ITK-22)

3HaTh: QUBNYECKYIO CYIIHOCTH SIBJICHUHU, TPOUCXOSANINX B
MaTepuaiax B YCIOBHUSX IPOW3BOACTBA M IKCIUTyaTaIlHH.
@®akTopsl U CIOCOOBI YIPOUYHEHHUS MAaTepHaoB; OCHOBHBIC
METOJbl MEXaHWUYECKUX HCIBITAaHUH, BUIBI pa3pyIICHUS,
BUJIbI TEPMUYECKON U XUMHUKO-TEPMHUIECKOU 00pabOTKH
CILIABOB.

YMeTh: CaMOCTOATENIbHO TPUMEHSTH METOJIBI M CPEICTBA
MO3HaHMS, OOYYCHHUS U CAMOKOHTPOJIS JIsl TPUOOpETeHHUSI
HOBBIX 3HAHWW W YMEHUH B 00J1aCTH MaTEpHAIOBEICHUSI.

Bmagers: meromamMu = MareMaTHM4eCcKOro — aHaluu3za |
MOJEIUPOBAHUS, TEOPETUUYECKOTO M IKCIEPUMEHTAIBHOTO
VCCIIEIOBaHUs HABBIKAMH MCITOJIb30BaHUS CIIPABOYHOM U
CIICLIMAJIbHON TEXHUYECKOU JIMTEPATYPHI.

TemaTnueckoe cogepkaHue TUCHUIIMHBI (Y4e0HOT0 Kypca)

Pa3nes, Mmoaysb

IHoapasmen, Trema

Monayns 1.

Kpucrannmueckoe
CTPOEHUE TBEPABIX TEIL

HedexTor

Kpucrannuueckrne pemeTkn M MX XapaKTEPHUCTUKH.
JlebexTbl  KpUCTAUIMYECKOTO  CTPOCHHUSI  METaJIOB.
Bnusinue ux Ha MexaHuueckue u pu3nyecKue CBOMCTRA.




KPUCTAJUTMYECKOTO
CTPOCHHH.

Monayns 2.

HN3meHeHue cBOMCTB
METaJIJIOB U CIUIaBOB 0€3
(a30BBIX MPEBpAIICHUIA.
Teopernyeckrne OCHOBBI
OMJI.

MexaHu3mMbl |
nedopmarum.

MexaHnyeckue CBOMCTBA METAJUINYECKUX
MaTepuajgoB U CHOCOOBI MX ompenesieHus. MexaHU3MbI
pa3pylmieHus.

N3menenue CTpyKTypbl U CBOMCTB MaTEpUANIOB IIPU

3aKOHOMEPHOCTH  IUIACTUYECKOU

IJIACTUYECKON nedopmanuu u HarpeBe
nehopMUPOBAHHOTO Marepuana. Bo3spar u
PEKpUCTAIIIU3ALM.

Monynb 3. Kpucrannuzanus 4ucTbIX METAJLIOB.
TepMoauHamuyueckue @a3bpl B METAUIMYECKUX CIJIaBax. 3aKOHOMEPHOCTHU
OCHOBBI (da30BbIX | KpUCTaUIM3alMK CIUIaBoB. [IpaBuio ¢as.

MpEBPAILICHUM. JlnarpaMMBbl COCTOSIHUSI IBYyXKOMITOHEHTHBIX CUCTEM.
@da3oBble  MpEBpaAlllCHUS B  TBEPAOM  COCTOSHUH.
TexHoIoTHs OJIy4YeHNUsI MOHOKPHUCTAJIOB, aMOP(HBIX U
HaHOMAaTepHuajIoB

Monayns 4. @da30BbI€ MPEBPAILICHUA B CTANAX U UyT'yHaX.

Juarpamma CrpykTypa craneii B pPaBHOBECHOM COCTOSTHUM.
COCTOSIHUS «OKeneso- | Biiusnue conepkanus yriiepojia Ha CTPYKTYpY U CBOMCTBa
YTIEPOI» cranei.

CrpyKkTypa U CBOWCTBA YYT'yHOB.
Monyis 3. Knaccudukainys BHIOB TepMHYECKONH 00pabOTKH.
Tepmuueckas [IpeBpaleHust B CTalsiX IpH HATPEBE U OXJIAKICHUU.

00paboTKa CIIJIaBOB.

BrnusiHue nerupyronmx 3J€MEeHTOB Ha TOJTUMOPPU3M
KeJe3a U TEXHOJIOTMYECKUE TapaMeTpbl TEPMUUYECKON

00paboTKH.
Mopyns 6. Cneunanbupie  ctanmu. (OcOOEHHOCTH  CTPOCHHS,
CrneunanbHble CBOICTBa, 00JACTh MPUMEHEHHUS.
CILIaBHI, [IBetHbie  crutaBel.  OCOOEHHOCTH  CTPOCHWS,
HEMETAJJINYECKHE U | CBOICTBA, 00JaCTh MPUMEHEHHUS.
KOMITO3ULIUOHHBIE Hewmerannuueckue MaTepUalIbl (rutacTMacchl,
MaTepUabl. pesunbl, crekina) OcoOEHHOCTH CTPOCHHs, CBOMCTBA,
00J1aCTh MPUMEHEHHUS.
Komno3unmonHsie MaTepUabl. OcobeHnHoctu

CTPOEHHSI, CBOMCTBA, 00JaCTh MPUMEHEHHUS

O61mas Tpy10eMKOCTh JUCUUIIMHBI (YueOHoro kypca) — 8 3ET.

Pa3padoTunk nporpamMmmei:

HOHGHT, KaH/A. d)I/IS.-MaT. HAayK, JOOCHT

C.I'. IIpaconoB

(OondicHOCMb, YUeHoe 36aHue, CeneHy)

(noonucy) (U.0.Pamunus)



4. CTpyKTypa M cojepkaHMe JUCUUILIUHBI (YueOHOro Kkypca) «MartepuasioBeaenvie u TKM - 1.2» .

Kypc nsydenus: 2kypc

Paznen, [onpaznen, Bunpl yueOHOM paboThI HeobOxonumbie Dopmbl Peko-
MOUIb TeEMa KonrakrtHas pabora CamMocTosTeNb- MaTepUajibHO- TeKyLe- MEHIyeMast
(B yacax) Has paboTa TEXHHYECKHE T'O KOHTPOJISt JIUTepaTypa
BCEro | . Dopmsl (opMEI pecypcsl (Hamme- (Ne)
% HpOBE{[eHI/IH OpraHu3aluu HOBaHHMC oOlc-
” » z JIEKIIMH, 1a00- CaM(lCTO- HOYHOTI'O CpCI-
. o E é PATOPHBIX, ® ATENBHON CTBa)
£ §~ e | 9, | MPaKTHYECKHX Q paboThbI
= g = = é 3aHATUNA, METO- :
=108 é = S| /bl 0byuenns,
2| E 2 peanusyionue
P HPHMEHAEMYIO
o0pa3oBaTesb-
HYIO TEXHOJIO-
THIO
1.Kpucrammaeckoe 1.1.ATomHO- Aynuo-/Busieo- CamocTrosrens- LMS-cucrema Ha OTBeTH Ha [11,[3]
CTpOEHHUE TBEPIBIX KpHCTAJUTUYECKOe 2 + nekuun  3ek- | 15 | Hoe u3ydeHue ocHoBe Moodle, koM- | Bompocsl [yist
ten. JledekTs kpu- CTpOEHHE  TBEPIbBIX TPOHHOT'0 MaTepHajoB HBIOTEp MO0 IIaH- CaMOKOHTPOJISL.
CTAJZIMYECKOr0 CTPO- | TeJl, OCHOBHBIE CBOM- y4eOHHUKa c 3JIEKTPOHHOTO et 6o cMapTdhoH
CHUS. CTBa  KpHUCTAJUIOB, KOHCYJbTaIMeH y4eOHHUKa C pa3-
THITBI CBSA3EH IperogaBaTens JeIeHHeM Ha
Ha popyme JIEKINX U C BO-
IpOCaMH IS
CaMOKOHTPOJIS 110
Ka)kI0M JICKIIH,
aHaJn3 MoBexe-
HUS 00y4JayImx-
CsI IPH TIOMOLITH
LRS-cucrems! n
Experience API,
aHaJIN3 TeKyIen
YCIEBAEMOCTH
TP TIOMOLITH
BPC-peiitunra




1.2. TeomeTpuueckas
KIaccu(pUKaIs
nedekToB.
Toueunsie nedeKTsI.
JluHetiHble 1 00BEM-
HbIe JIe(heKTHI.

15

CamMocTosTeb-
HOE U3YUCHHE
MaTepHaIOB
3JIEKTPOHHOTO
y4eOHHKa C pas-
JIeTIEHHEM Ha
JIEKIIUH U C BO-
MPOCaMU JIJIst
CaMOKOHTPOJIS TI0
Ka>KJI0M JIEKLINH,
aHaJIu3 TOBee-
HUA 00y4Jayux-
CcA HpI/I IIOMOIIH
LRS-cucreMsl u
Experience API,
aHaJIM3 TeKyLIeH
yCIIEBaEMOCTH
TIPY TIOMOIITH
BPC-peiitunra

LMS-cucrema Ha
ocHoBe Moodle, kom-
MBIOTEP JINOO TUIAH-
niet Jinoo cMapTdoH

OTBeTHI HA
BOMPOCHI IS
CaMOKOHTPOJIS

(11.[3]

2.VI3MeHeHne CBOMCTB
METaJUIOB M CIUIaBOB
06e3 (dazoBbIXx mpe-
BpallEHUM

2.1 OOmas xapakre-
pHUCTHKAa MeXaHu4e-
CKUX  SBJICHUH B
TBEpABIX Tenax. Me-
XaHU3MBI IUIACTHYE-
CKOM  aedopMaruu.
@akTopel  yIpoO4dHe-
HUS

15

Camocrosrens-
HOE U3Y4CHHE
MaTepHasoB
3JIEKTPOHHOT O
yueOHHKa C pa3-
JIeTIEHUEM Ha
JIEKLIUH U C BO-
pocaMHu AJIst
CaMOKOHTPOJIS TIO
Ka)kI0M JICKIIIH,
aHaJIM3 MOBeJIe-
HUS 00y4JayImx-
Csl TIPY TIOMOIITH
LRS-cucrems! n
Experience API,
aHaJIU3 TeKyIeil
YCIIeBaEMOCTH
TP TIOMOIIIH
BPC-peiitTnnra

LMS-cucrema Ha
ocHose Moodle, koMm-
MBIOTEP JINOO TUIAH-
et 1160 cMapThoH

OTBETHI
Ha BOMPOCHI
IS CaMo-
KOHTPOJIS

(11.[2]

2.2 Mexannueckue

Brimonaenne

CaMocCTOATENb-

LMS-cucrema Ha

ITpakTrdeckas

(11.[31,[2]




CBOIiCTBa U UX Xa-
PaKTEPUCTUKU

NPAKTHYECKOTO
3aJ]aHus C KOH-
cyabTaIuein
NperoaBaTeNs
Ha opyme n
4yepe3 KOMMEH-
TapHuu B 3a71a-
HHSX

15

HOE U3y4eHUe
MaTepHajoB
JJIEKTPOHHOT O
y4eOHHKa C pa3-
JielleHUeM Ha
JIEKLIUH U C BO-
NpocaMH JIJIst
CaMOKOHTPOJIS 110
Ka)KJI0H JICKIIWH,
aHaJIM3 MoBeJie-
HUA 00ydayIiux-
Cs IIpY TOMOIIH
LRS-cucrems! u
Experience API,
aHaJIu3 TeKyIlen
yCIIEBAEMOCTH
P TTIOMOIIH
BPC-peiitunra

ocHoBe Moodle, kom-
MBIOTEP JINOO TUIAH-
nret Jinoo cMapTdoH

pabota Nel.
OTBeTHI HA
BOIPOCHI ISt
CaMOKOHTPOJIS

2.3 Teopus pa3py-
menust  ['pudpdurca.
Bsskoe u xpynkoe

paspylueHue.

15

Camocrosrens-
HOE U3Y4CHHE
MaTepHaoB
3JIEKTPOHHOT O
yueOHHKa C pa3-
JIeTIEHUEM Ha
JIEKLIUH U C BO-
pocamu AJst
CaMOKOHTPOJIS TIO
Ka)kI0M JICKIIH,
aHaJIM3 MOBeJIe-
HUS 00y4JayImx-
Csl TIPY TIOMOIIN
LRS-cucrems! n
Experience API,
aHaJIU3 TeKyIel
YCIICBaEMOCTH
TP TIOMOIIIH
BPC-peiitTnnra

LMS-cucrema Ha
ocHose Moodle, koMm-
MbIOTEP JINOO TUIAH-
et 1160 cMapThoH

OTBeTHI
Ha BOMPOCHI
IS caMo-
KOHTPOJIS

[11.[31.[2]

2.4 Binusaue temiie-
paTypsl Ha CBOWCTBA

15

CaMocCTOATEND-
HOE M3Yy4eHUE

OTBeTHI
Ha BOMPOCHI

(11.[31.[2]

10



neopMHPOBaHHOTO
marepuana. Pexpu-
crajui3auds U €€
TUIIBL.

MaTepHaoB
JJIEKTPOHHOT O
y4eOHHKa C pas-
JIeTICHUEeM Ha
JIEKLIUH U C BO-
NpocaMH JIJIst
CaMOKOHTPOJIS 110
Ka>KJI0M JIEKLIMH,
aHaJIM3 MoBejie-
HUS 00y4ayIIuX-
Cs IIpY TIOMOIIH
LRS-cucremsr u
Experience API,
aHaJIu3 TeKyIlen
YCIIeBAEMOCTH
P TTIOMOLIH
BPC-peiitunra

I caMo-
KOHTPOJISL.
Tecr.

3. TepmoguHaMU4ecK
re OCHOBBI (ha30BBIX
NIPEBPALLECHUH.

3.1. OcHoBHBIE TIO-
HTUSL Teopuu (azo-
BBIX IIPEBpALICHUN.
Kpucrammmzanus u
ec Tunbl. l'eTeporeH-
Hasi W BTOpHYHAs
KpHCTaJUIN3aIMS.

Aynuo-/Buneo-
JIEKIIMA  DJIEK-
TPOHHOTO
yueOHHKa c
KOHCYJIbTalueH
TperoaBaTens

Ha popyme

15

Camocrosrens-
HOE U3Y4CHHE
MaTepHaoB
3JIEKTPOHHOT O
yueOHHKa C pa3-
JIeTIEHUEeM Ha
JIEKLIUH U C BO-
pocamu ATt
CaMOKOHTPOJIS TIO
Ka)kI0M JICKIIIH,
aHaJIM3 MOBeJie-
HUS 00y4JayImx-
Csl TIPY TIOMOIIN
LRS-cucrems! 1
Experience API,
aHaJIU3 TeKyIeil
YCIICBaEMOCTH
TP TIOMOIIIH
BPC-peiiTunra

LMS-cucrema na
ocHose Moodle, koMm-
MbIOTEP JINOO TUIAH-
et 1160 cMapThoH

OTBETHI
Ha BOMPOCHI
IS CaMo-
KOHTPOJIS

[11.[2]

3.2 ®a3sl B cIIaBax.

15

CaMoCTOATENb-
HOE M3Yy4eHUE
MaTepUaJIOB

LMS-cucrema Ha
ocHOBe Moodle, kom-
MBIOTEP JINOO TUIAH-

OTBeTHI
Ha BOMPOCHI
IUIA CaMo-

(11.[31.[2]
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JJIEKTPOHHOT O
y4eOHHKa C pa3-
JIeTICHUEeM Ha
JIEKLIUH U C BO-
pocamH JIst
CaMOKOHTPOJIS 110
Ka>KJI0M JIEKLIMH,
aHaJIM3 MoBeJie-
HUS 00y4JayIIuX-
Csl TIPY TIOMOIIA
LRS-cucremsr u
Experience API,
aHaJIu3 TeKyIen
YCIIEBaEMOCTH
IIPY TIOMOLIU
BPC-peiitunra

nret Jinoo cMapTdoH

KOHTPOJIS

3.3 Meroasl moctpo-
€HHs Jauarpamm co-
crossausi. OCHOBHEBIE
BUIBI JHarpaMMm Co-
crosanus.  IIpaBuiia
KOHOJBI.

Brimonaenne
MPaKTUIECKOT O
3aJaHusA C KOH-
CyabTalei
mpernogaBaTens
Ha Gopyme u
yepe3 KOMMEH-
Tapuu B 3a7a-
HUSIX

15

CamocrosiTens-
HOE U3y4YCHHE
MaTepHaioB
3JIEKTPOHHOT O
yueOHHKa C pa3-
JIeIeHNneM Ha
JIEKIUHU U C BO-
TpocaMu JJIst
CaMOKOHTPOJIS IO
Ka)kIOM JICKIIUH,
aHaJIN3 TIOBEIe-
HUS 00y4JayImx-
CsI IPH TIOMOIITA
LRS-cucremsl u
Experience API,
aHaJIU3 TeKyIel
yCIIEBa€MOCTH
TIPY TIOMOIITH
BPC-peiitunra

LMS-cucrema Ha
ocHose Moodle, koMm-
MbIOTEP JINOO TUIAH-
et 1160 cMapThoH

ITpax-
TUYECKas pa-
6ota Ne2

OTBETHI
Ha BOMPOCHI
IS CaMo-
KOHTPOJIS

[11.[31.[2]

3.4 AwmopdHBIE Me-
TAIITMYECKUE u
HaHOKpHCTaJIINYe-
CKHE MaTepHaJIbL.

15

CaMoCTOATENb-
HOE U3yUCHHE
MaTepHalioB
3JEKTPOHHOTO

LMS-cucrema Ha
ocHOBe Moodle, kom-
MBIOTEP JINOO TUIAH-
et 6o cMapTdoH

OTBeTHI
Ha BOIIPOCKI
IS caMo-
KOHTPOJIA

(11.[31,[2]
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y4eOHHKa C pa3-
JIeTICHUEeM Ha
JIEKLIUH U C BO-
pocamH JIst
CaMOKOHTPOJIS TIO
Ka>KJI0M JIEKIINH,
aHaJIM3 MoBeJie-
HUS 00y4ayIInX-
Csl TIPY TIOMOIIA
LRS-cucremsr u
Experience API,
aHaJIu3 TeKyIlen
yCIIEBaEMOCTH
TP TTIOMOIIIH
BPC-peiitunra

4 luarpamma cocto- | 4.1. Jluarpamma co- KOMIIBIOTED JIMG6O OTBeTHI [11,[3]
SIHUSA «Kemnezo- | CTOSHHA  (OKene3o- BeGumap 15 TUTaHIIET THO0 Ha BOIPOCHI
TIEPO» TIEPOI»: a3bl . cMapThoH JIsL caMo-
yHIepox YHIepon baser, Ha OHJIAMH- prd A
JIMHUHM, KPUTHYECKHUE KOHTPOJIS
IUIOIIAIKE,
TOYKH. 3aBUCHMOCTH
. . IUCKyCCUSL B
CBOWCTB cTaJjiell oT
yaTe BeOnHapa
COZlepKaHus yTriiepo-
Ja.
4.2. Meracrabuib- CamocTrosrens- LMS-cucrema Ha OTBeTHI [11.[3].[2
Has W craOuibHas 15 | Hoe u3ydeHue ocHoBe Moodle, koM- | Ha BOIpOCHI
JMarpaMMBl  COCTOSI- MaTepHajoB HBIOTEp MO0 IIaH- JUISL caMo-
HUS <OKETe30- 3JEKTPOHHOT O mret Jinbo cMapToH | KOHTPOIIS.
yraepon». benble u yueOHHKa C pa3- Tect
rpaduTH3NpOBaHHbIC JeIeHHeM Ha
YYT'yHBI. JIEKIMH U C BO-

TpOcaMu st
CaMOKOHTPOJIA TI0
KaKJI0M JICKIIHH,
aHaIIn3 TIOBEIe-
HUS 00y4JayIInx-
CsI TIPH TIOMOIITA
LRS-cucremsr u
Experience API,
aHaJIU3 TeKylIei
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yCIEBAEMOCTH
MIPY IOMOITH
BPC-peiitunra

4.3. Tlousitue Moju- Camocrosrelb- LMS-cucrema Ha OtBeThI [11.[3]1,[2
GUIPOBAHUS U €ro 10 | Hoe uzyuenue ocHoBe Moodle, koM- | Ha BOIPOCHI
crienuduka. MaTepHasoB nbIOTEp MO0 TUIaH- JUTSL caMO-
3JIEKTPOHHOTO et 6o cMapThoH | KOHTPOIS
yueOHHKa C pas-
JIeTICHUeM Ha
JICKIMH U C BO-
MpocaMHu JJIst
CaMOKOHTPOJTS 110
KayKJIOM JIEKLIMH,
aHaJIu3 TeKyIen
YCIEeBAEMOCTH
HPH TOMOLIH
BPC-peiitunra
5.Tepmuyeckas oopa- | 5.1.IIpeBparuenus B CamocrosiTenb- LMS-cucrema Ha Omsernr | [1],[3]
0O0TKa CILIaBOB. CTaliIX TMpH OXJia- 10 | Hoe m3yucHHE ocHoBe Moodle, koM- | Ha BOIPOCHI
xaeHun. Jlnarpamma MaTepuasoB npIoTep K00 MIIaH- IUISL CaMo-
H30TEPMHYECKOr0 JNIEKTPOHHOTO et 100 cMapThoH | KOHTPOIIS
[pEeBpaILeHHs aycTe- y4eOHHKa ¢ pas-
HuTa. BriusiHue cko- JICIICHUEM Ha
POCTH  OXJIQXKACHHS JIEKIUH | C BO-
Ha  CTPYKTYpy H pocaMu IJist
CBOICTBa cTajeu. CaMOKOHTPOJIS 10
MapTteHncuTHoe mpe- Ka)kI0M JICKIIIH,
BpAIl[CHHE:  OCHOB- aHAJTN3 TI0Be/e-
HBIE  OCOOEHHOCTH, HUS 00y4JayImx-
KHHETHKA. CsI TIPU TTOMOIIN
LRS-cucrems! 1
Experience API,
aHaJIU3 TeKyIel
YCIIEBaEMOCTH
[PH TTIOMOILIH
BPC-peiiTunra
5.2 Knaccudukarnms CamocrosiTelb- LMS-cucrema Ha Orsetst | [1],[3],[2]
BuoB TO, OCHOBHBIE 10 | HOe m3yveHHE ocHoBe Moodle, koM- | Ha BOIpOCHI
TEXHOJIOTHYECKUE MaTepHajoB NBIOTEp MO0 IUIaH- JUISL CaMO-
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rapameTphl, Ha3Ha- JJIEKTPOHHOT O et 1100 cMapTPOH | KOHTPOJISL
yeHue. Dopmuposa- y4eOHHUKA C pa3-
HHE TPYKTYphI CTa- JIeTICHUeM Ha
el B mporecce 3a- JICKIMH U C BO-
KaJKu. npocamMu st
CaMOKOHTPOJTS 10
Ka>KJI0M JIEKLIMH,
aHaJIN3 TeKyIen
YCIEeBAEMOCTH
TPH TTOMOIIH
BPC-peiitunra
5.3.0OTIycK 1 OTXKHT. CamocrosTelb- LMS-cucrema Ha IIpax- [11.[31.[2]
dazoBble mpeBparie- 10 | Hoe u3yueHHe ocHoBe Moodle, koM- | Tuueckas pa-
HHUS TIPH OTITyCKe. Beimon- MaTepHaioB MBIOTEp JINOO MIaH- 6ota Ne3
dopmupoBaHue HeHHE TIpaKTH- 3JIEKTPOHHOTO et Jinoo cMaptdhoH OTBeTHI
CTPYKTYpbl  craneit eOHUKa ¢ pa3- Ha BOMPOCHI
PYKTYP YEecKoro  3ajia- yi p p
IPU OTXKHTE. JIeTICHUEeM Ha JUIsL CaMo-
HUS C KOHCYJIb-
9 JIEKIMH U C BO- KOHTPOJIS
Talyel nperno-
pocamu JJist
JaBarelisi  Ha
CaMOKOHTPOJIS 110
¢dopyme u ye- .
Ka)JI0¥ JICKLIUH,
pe3 KOMMeHTa- o
aHaJIM3 TeKyIeH
pyH B 3aIaHUSIX
YCIIEBAEMOCTH
TP TIOMOIIIH
BPC-peiitunra
5.4.JlerupoBaHHBIC CamocTosrens- LMS-cucrema Ha Otsersr | [1],[3],[2]
cranu. OcoOeHHOCTH 10 | Hoe m3yueHHE ocHoBe Moodle, koM- | Ha BOIPOCHI
BIUSIHUSL  JICTUPYIO- MaTepHasioB MBIOTEP JIMOO TUIAH- JUISL CaMO-
LIHUX HJIEMEHTOB H INEKTPOHHOT O et 1100 cMapTPOH | KOHTPOIS

TepMHUIECKOH 0Opa-
00TKH, Kaccupuka-
. XUMHKO-
TepMuyeckas  oOpa-
60Tka cTanm.

yueOHHKa C pa3-
JIeTICHUEeM Ha
JIEKIIUH U C BO-
pocaMHu JJIst
CaMOKOHTPOJIS TIO
KaKJI0M JICKIIHH,
aHaJIU3 TeKyIIeil
yCIIeBaEMOCTH
TP TIOMOIIIH
BPC-peiitTnnra
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5.5. Xumuko-
TepMHYecKass o0pa-
0oTKa. OCHOBHEIE
BUJIbI, TEXHOJIOIHYE-
CKH€ TIapaMeTphl,

Bebunap Ha
OHJIAMH-
TUTOMIAJIKE,
JCKYCCHST B
yaTe BeOMHapa.

KOMITBIOTEP JTHO0
TUTAHIIIET JINOO
cmapTdon

Ha3HAYCHHE.
6.Crenpannabie 6.1. Kinaccuduxarust CaMocrosTelb- LMS-cucrema na Otmsernr | [1],[3],[2]
CIIaBbI, HEMETAUIA- | HEMETAJIMIECKUX 10 | Hoe usyuenue ocHoBe Moodle, koM- | Ha BOIPOCHI
YECKHE M KOMIIO3H- MaTepuajoB H MaTe- MaTepHasoB npIOTep MO0 TUIaH- JUTSL caMo-
[MOHHBIC MATEPHANIBI. | PHAJIOB CO  CIIeIl- 3JIEKTPOHHOTO et 6o cMapTHoH | KOHTPOIISL.
CBOMCTBaMHU. yueOHHKa C pas- Tecr.
JIeTICHUeM Ha
JICKIIUU U C BO-
Mpocamu AJis
CaMOKOHTPOJTS 110
KaXkOM JICKIIH,
aHaJIM3 TeKyLIeH
YCIEBAEMOCTH
TIPH TTOMOIITH
BPC-peiitunra
6.2 Knaccuduxarus Camocrosrens- LMS-cucrema Ha [Ipak- [11.[31.[2]
Y MapKHPOBKA YYTY- HOE M3Y4CeHUE ocHoBe Moodle, koM- | Tuueckas pa-
HOB,  TOPOIIKOBBIX BhITO/HEHHE 10 | marepuanos MBIOTEP JINOO TUIAH- 6ota Ne4
MaTepHasoB U IBET- 3JIEKTPOHHOTO mret Jinbo cMapThoH OTBeTHI
MPAKTHYECKOTO
HBIX CIUIABOB. y4ueOHHKa C pa3- Ha BOIPOCHI
3aJaHus C KOH-
N JeTICHUEM Ha JUTSL caMo-
CyJbTaIeH
JIEKIMH U C BO- KOHTPOJIIS
MperoaaBaTest
TPOCaMH JIJIst
Ha Gopyme u
CaMOKOHTPOJIS 110
yepe3 KOMMEH- .
Ka)KI0M JICKITHH,
TapHHd B 3a71a- 2
aHaJn3 TEKyIeh
HHSIX.
YCIIEBAEMOCTH
TIPH TIOMOTITH
BPC-peiiTunra
6.3. CnernmansHbie CamocTosTensb- LMS-cucrema na Orsersr | [1],[3].[2]
BOIPOCHI  MaTepua- 14 | Hoe W3yueHHE ocHoBe Moodle, KoM- | Ha BOIPOCH
JIOBEICHHS. MaTeprajoB TBIOTEp JTHOO TUIaH- JUTSL CaMO-
3JIEKTPOHHOTO et JInbo cMapTGOH | KOHTPOIIS

y4eOHHKa C pas-

16



JIeIeHeM Ha
JIEKIUHU U C BO-
MpocaMy AJs
CaMOKOHTPOJIA 1O
Ka>KJIOM JIEKIIHH,
aHaJIN3 TeKyIen
yCIIEBa€MOCTH
MIPU IOMOIITH
BPC-peiitunra

Konrpons

Hroro:

288

16

5. Kputepuu u HOpMBbI TeKyl1ero KOHTPOJIS U MPOMEKYTOUHOM aTTecTaunu

HaumeHoBaHue
Y4eOHbIX MepOonpusi-
TU

YcaoBus 1onmycka

Kpurepun u HopMbI OLIEHKH

JlaGopaTopHbie pabo-
ThI

Hanuune oTuera no IIpaKTHu-
YCCKOMY 3aJIaHUTO.

HpaBI/IHLHOe BBIIIOJIHCHUC ITPAKTHYCCKOT'O 3a/laHHA OLICHHBACTCA MAaKCHUMAJIbHBIM oamoM-

4. HpenonaBaTenL BIIPpaB€ YMCHBIINUTH KOJIUYCCTBO 0ajI0B IIpHU HAJIMYHUH OIINOOK MU HEeIIpa-
BHJIbHBIX paCuCTOB.

HpaKTI/I‘{eCKOG 3aHsA-
THC

Hanuaue oTdyera mo IMpaKkTu-
UCCKOMY 3aHATHIO.

HpaBI/IHLHOC BBIIIOJIHCHHUC ITPAKTHYCCKOT'O 3aaHN OICHUBACTCA MAKCUMaAJIbHBIM oamtoM-4.
HpenozlaBaTenL BIIPpaB€ YMCHBIIUTH KOJIUYCCTBO OayIoB IIpU HAJITUYIHU OIIMOOK WJIN HeIpa-
BUJIBHBIX PaCUCTOB.
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[IpociymnBanue JIEKIUA U [IpocnymmBanue €KUM U IPEJOCTABICHUE OTBETOB HA BOIIPOCHI IJIsI CAMOKOHTPOJIA
Jlexunn OTBETHI Ha BOIIPOCHI JUISI ca- | MO3BOJISIET NOJYYUTh CTYAEHTY OT 0,5 10 2 6aioB, B 3aBUCUMOCTH OT CJIOKHOCTH M3y4aeMOM
MOKOHTPOJIA. TEMBI M COTJIACHO IACIopTa Kypca.

MakcumanbHOE KOJIMYECTBO OAIIIOB -4 3a Kax bl TPOMEKYTOUHbIN TecT. Kaxkmoe 3ana-
3amanus nmposepsieMbie|[Ipe1ocTaBacHe OTBETOB Ha | HUE B TECTE OLICHUBAETCS OJIMHAKOBBIM KOJIMUYECTBOM OansioB. PacueTHas opmyna pe3yiabTu-
ABTOMATHYECKH. TECTHI pyromiero 6amna: 4k/n. I'ne n - o6miee koMuecTBO 3a7aHuM, K - KOJTMYECTBO MPAaBUIIBHO BhI-
MOJIHEHHBIX 3aJIaHUI.

Hannuuu npasmiibHbIX 0TBETOB HAa 100% BOMPOCOB MO3BOJISIET MOJTYYUTh CTYIEHTY MakK-
cuMaiibHO 40 OayutoB. Kaxkmoe 3amanue B TECTE OLEHUBAETCS OQMHAKOBBIM KOJIMYECTBOM OalI-

TOroBbiii TECT [lomyckaroTcs Bce
noB. Pacuetnas dopmyia pesyiapTupyromero 6amia: 40k/n. I'ne n - obmiee koaudecTBo 3aa-
HUH, K - KOTHYECTBO MPABHIILHO BBITIOJIHEHHBIX 3a/IaHUM.
AHKeTa 3aroJIHEeHNE aHKETEI OuenuBaror 3 OaIamMu.
dopma npoBeeHUS YcnoBus nomycka Kputepuu u HOpMBI OIIEHKH
MIPOMEXYTOYHOH aTTe-
CTalH
3a4er Jlomyckatorcst Bce «3aYTEHOY Cymma 6aioB 1Mo HaKOMUTEIBHOMY PEUTHH-
Ty JIOJKHA COCTaBIsATh He MeHee 40.
«HE 3aUTEHO» Ecnu cymma 6ansioB Mo HaKOMUTETEHOMY
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pelTHHry coctanisieT MeHee 40.

OK3aMCH

Jonyckarorcs Bce

«OTIIUIHO» Cymma 0ajioB 10 HAKOIIUTEIBHOMY PEUTHH-
Iy JOJDKHA cOCTaBlsATh He MeHee §0.
«XOPOLLIO» Cymma 0ajioB 110 HAKOIIUTEIBHOMY PEUTHH-

T'y JIOJDKHA COCTaBJISATh OoT 79 o 60.

«KYAOBJICTBOPUTCIBHO»

Cymma 0asioB 10 HAKOMUTEIBHOMY PEUTHH-
Ty JOJDKHA COCTaBIIATE OoT 59 no 40.

CHECYHOOBJICTBOPUTCIBHO»

Ecnu cymma 6aiioB o HaKOMUTEIEHOMY
pedTuHry cocraiser MeHee 40.

CxeMa pacueTa HTOTOBO#i OLEHKH:

Cymma 0aioB 1o BceM y4eOHBIM MEPOIPUATHSIM, IPETYCMOTPEHHBIM B
Kypce + 6asuibl 1o pe3ysbTaTaM UTOIOBOTO TECTA.
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6. Kpurepuu u HOpMBbI OLIEHKH KYPCOBBIX PadoT.
VY4eOHbIM IIaHOM JJAHHBIN MOJApA3eN HE IPEAYCMOTPEH.

/. IlpuMepHasi TeMaTHKA MUCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOH-
TPOJIbHBIX, pacueTHO-TpaguYecKuX u ap.)
VY4eOHbIM MIaHOM HE MPEAYCMOTPEH.

8. Bonpocskl Kk 3k3amMeHy (3auery).
8.1. Bonpochl K 3K3aMeHYy.

Ne i/ Bonpocsl

1 Tunsl KPUCTATIMYECKUX PEIIETOK U UX OCHOBHBIE XapaKTepuCTHUKU. OCHOBHbIE CBOMCTBA
KpPUCTAJIJIOB: aHU30TPOIHUS U MOTUMOPPU3M.

2 Twumel cBs3eit: I/IOI:I’HaSI, KoBaJieHTHas, Ban-nep-Baansca, metamnmnueckas. Ix ocobeHHOCTH
U BIMSHUE Ha CBOICTBA KPUCTAJLJIOB.

3 [dedexTs KpHCTAIINIECKOTO CTPOCHUS, TEOMETPHUUECKAs! KJIACCH(PUKAIIHSL.

4 Toueunsie ne(beliTm. Mexanu3mMbl ux oOpa3zoBaHusl. 3aBUCUMOCTb PABHOBECHON KOHIIEH-
Tpaluy BaKaHCUM OT TeMIIepaTyphbl.

5 |duddy3us. Mexanuzmsl 1uddysuu. Ilepssiit u BTOpoii 3akoHb! Duka.

6 Jucnokanuu. BiusiHue MIIOTHOCTH TUCITOKAIIMK HA TPOYHOCTHBIE CBOMCTBA KPUCTAJLIA.
KpuBas Ogunra. Pacuer TeopeTnueckol MpOYHOCTH.

7 DKcrepuMeHTAIbHbIE 3aKOHOMEPHOCTH TUIaCTUYECKON nedopmanuu. MexaHnueckue cBOM-
CTBA U UX XapaKTEPUCTUKH.

8 |Hdedopmammonnoe ynpounenue. [Ipupoma nakiemna. Tekcrypa nepopmanun.

9 Jledbopmarust OJIMKPUCTATMYECKUX TeJl. 3epHOTPAHUYHOE YIIPOUYHEeHHE. 3aKoH XoJuia-
Iletua.

10 |Pa3pymienue Xpymnkoe u Bsi3koe. TemrepaTypHbIi MOPOT XJIaTHOJIOMKOCTH.

11 Brnusinue TemnepaTtypsl Ha CBOMCTBa 1e(pOpMUPOBAHHOTO MeTasuia. Pekpucramimnszanus u ee
TUIIBIL.

12 [MexaHU3MBbI IUIACTHYECKON eopMaIii: CKOJIbXEHNE, ABOMHUKOBAHUE.

13 MexaHu3MBbl IIaCTUYECKOU ieopMaluu: MEXaHU3M TEOPETUUECKON MTPOYHOCTH, MeXa-
HU3M AU G Y3MOHHOHN TOJI3YYECTH.

14 TepmoannamMuueckue ocHOBBI (pa3oBbIxX MpeBpaieHuil. (TepMmoanHaMuyeckue noTeHnua-
161, (pa30BOE paBHOBECHE, BTOPOM 3aKOH TEPMOJINHAMUKH. )

15 [llonsiTus cucrema, crjas, Ga3a, KOMIIOHEHT, MEXaHUYECKasi CMECh.

16 |(da3sl B crimaBax. XUMUYECKHE COCAMHEHUS

17 Kpucrannuzauus u ee sranbl. Kputndeckuil 3apoiplil 1 3aBUCUMOCTb €0 Pa3MEepOB OT
CTENIEHU MEePEOXITAKICHHUS.

18 [3akonomepnocTH kpucramnuianuu. Kpussie Tammana.

19 @a3pl B crutaBax. TBepable pacTBOPHI U UX THUIIBL. Y CIIOBHSI HEOTPAaHUYEHHON PacTBOPUMO-
CTH. XMMHUYECKUE COCIMHEHHUS.

20 [Meronsl nmocTpoeHus auarpamm coctosinus. [Ipasuio ¢a3 I'n60ca.

21 OcHoBHble THIIBI 1UarpamMm coctosiHus. IIpaBuia koHOaBl. KpucTamnuszanus U cTpyKTypo-
o0pa3oBaHUE CILJIABOB.

22 BnusiHue npuMeceit Ha polecchl KpUCTAUIN3AaLNU U PEKOMEHIAINH 10 UX UCIOJIb30Ba-

HUIO.




8.2. Bonipochl k 3auery.

Ne i/

Bonpocsl

1

I[I/IarpaMMa COCTOSAHUA (()KCJIGSO-YFHGPOI[)).CDEBBI, JIMHUU, KPUTUUICCKUEC TOYKH.

Jlnarpamma COCTOSIHUSA GKeJe30-yriaepo». Kpucrammsanus 1 cTpyKTypooOpa3oBaHue

2 craneil. Kunernka nepiauTHOro npeBpalieHus.

3 |3aBUCHMOCTB CBOWCTB CTaJICH OT COACPKAHUS YTIIepoa.

4 J1.c. *xene3o-1ieMeHTHT (MeTacTabmibHas). Kpucrammmsanus u CTpykTypooOpa3oBanue Oe-
1bIX 4yryHOB. O0J1acTh IPUMEHEHUSI.

5 J1.c. sxene3o-yraepoa ctabmibHas. Kpucrammsanus 1 CTpyKTYpooOpa3oBaHUE CEPBIX UyTy-
HOB. O0nacTh MPUMEHEHHUS.

6 Knaccugukanus cepbix 4yryHoB. CriocoOsbl nostyueHus. BiausiHue cTpykTypbl Ha CBOHCTBA
CEepbIX YYT'YHOB.

7 |[IpeBpaieHus B cTagu npu HarpeBe. HacieacTBEHHOCTh ayCTEHUTHOTO 3€pHa.

8 [[dmarpamma m30TepMHUECKOTO MPEBpAIIECHHS ayCTCHHTA.

9  |BiuusiHME CKOPOCTH OXJIAXKICHUS HA CTPYKTYPY M CBOMCTBA CTAJICH.

10 |MaprencutHOE nipeBpamieHre. OCHOBHBbIE 0COOCHHOCTH, KWHETHKA MTPEBPAIICHHSL.

11 [Tepmoo6pabotka. Kinaccubukaius u OCHOBHbIE TEXHOJIOTHUECKUE MTapaMeTphbI.

12 |3akanka. Ha3znaueHwne, BUIBI 3aKaJIKH, CTPYKTYpa CTaJICH TOCIIE 3aKalKH.

13 |[IpeBparieHus MpH OTITYCKeE.

14  |Pa3nuune CBOMCTB MPOAYKTOB 3aKAJIKH M OTITyCKa (TUTACTHHYATHIX U 36PHUCTHIX CTPYKTYP).

15 |Buapl oTmycka, uxX Ha3HauY€HHUE, CTPYKTYpa CTaJIel MOCye OTIMYCKa, pa3Inyus B CBOMCTBAX.

16 |Omxur 1 u 2 poxa. TexHoJIOTHUECKHE TTApAMETPhl M HA3HAYECHUE OCHOBHBIX BUIOB OTXKUTA.

17 |OcuoBubie Bunbl XTO. CylmHOCTb, TEXHOJIOTUYECKHE TTapaMeTPhl, Ha3HAYCHHE

18 |CnenmanbHbie cTamu. OCOOEHHOCTH CTPOEHUS, CBOMCTBA, 00JIaCTh MPUMECHCHHSI.

19 |Knaccudukarnus u MapKUpOBKa KOHCTPYKIIMOHHBIX MaTEPHUAJIOB.

9. ®oHJ OLIEHOUYHBIX CPECTB JIsl NPOBeAeHUs MPOMEKYTOUHOI aTTecTalun
o0y4Jarouuxcs Mo JMCUMILINHE

9.1. IlacnopT (poH/IA OLIEHOYHBIX CPEACTB

Kox konTposaupy-

Ne | KonTposaupyembie pa3aebl . POHPY HaumenoBaHue

eMOil KOMIIeTeH-

n/n (TeMbl) TMCIUTINHBI OIEHOYHOI'0 CpeaCcTBa

UM (MJIM ee YacTH)

1 | Kpucramimueckoe cTpoeHue
TBEpbIX Tel. JleheKThl KpH- [1K-1, [IK-2, [IK-22 | TectupoBaHue
CTaJUIMYECKOT0 CTPOCHHUSI.

2 | FI3MeHeHue CBOMCTB METAILIOB IIpakTHueckoe 3aHsTHE,
U CTu1aBoB 0e3 (ha30BbIX Mpe- ohopMIICHHE pe3yIIbTa-
Bpalenuii [K-1, TIK-2, TIK-22

TOB, (OPMYJIUPOBKA BhI-
BOJIOB, TECTUPOBAHUE

3 | TepMoaMHAMUYECKHE OCHOBBI K-1. IK-2. [IK-22 TecTtupoBanue, UHIUBU-
(ha30BBIX MPEBPAIICHHNA ’ ’ JyaJlbHOE 3a/IaHHE.

4 rarpaMma coctosiuus «OKene-

Jluarp cocTo ©IC" | MK-1, TIK-2, TIK-22 | TecTupoBanmue
30-yTIEPOI»
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5 | Tepmuueckas oOpaboTka cruia- [IpakTrueckoe 3agaHue ,
BOB. oopmiieHHe pe3ybTa-
IK-1, 1K-2, TIK-22 | °P°P pesy
TOB, (POPMYJIUPOBKA BbI-
BOJIOB, TECTUPOBAHUE.
6 | CnennanabHBIE CIUIABEL ITK-1, TIK-2, TIK-22 | TectupoBanue.

9.2. TunoBbie KOHTPOJIbHbIE 3a/JaHNSI UJIM UHbIE MAaTEePHAJIbl, HEO0X0AMMbIE
JJIS OUEHKH 3HAHUM, YMEHNH, HABBIKOB M (MJIM) ONBITA 1eITeJIbHOCTH, Xa-
PaKkTepu3yIIMX dTanbl GOPMUPOBAHMS KOMIIETEHIIM B MPoLecce OCBOCHUSA

o0pa3oBaTe/IbHOM NMPOTrPaMMbI

9.2.1. KoMnieKT 3a1aHuii K TeMe: « AHAIN3 KPUCTAJUIMYECKOTO CTPOCHUS U

nedeKTbl KPUCTAIIIIOB
Bemonuuts 10 3aganuii B”TOrOBOro TECTA.

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)

1. Koopaunarmonnoe uucio pemetku ['TTY pasHo ..

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

2.ba3uc KpUCTALUIMYECKON PEIIETKH XapaKTEPU3YeET ...

1. 4gmcio OnKalIIUX COCENEN aToMa
2. YHCIIO aTOMOB Ha DJICMCHTAPHYIO SYCHKY

3. pacCTosiHHE MEXAY aTOMaMH B DJIEMEHTApPHOU sUeiKe

4. oTHoIIeHHE 00beMa aTOMOB K 00BEMY STUCHKHU

3.Bribepute cootBercTBytomue xapaktepuctuku ast OLK pemerku

l.a=b=c, a=p=y=90;K=12;k=0,74
2. a=b=c; a#pf=y=90; K=28; x=0,68
3.a=b#c,a=P#y;I'=12;xk=0,74
4. a=b#c;a=p#vy; K=8;xk=0,68

4. O603Ha4YeHMS TUIOCKOCTH, 3aIITPHXOBAHHOW Ha pHC. B MHJIeKcax Muuiepa

1. (100)
2. (001)

22




3. (010)
4. (110)

5. CBs3b MEX]ly aTOMaMH B MeTaJlJIaX 00yCJIOBJIEHA B3aUMOACHCTBUEM MEXK-

ay ...

1.pa3HOMMEHHO 3apsHKCHHBIMA HOHAMU
2. TIOJIOXKUTEIIBHO 3apsHKEHHBIMU MOHAMHM M 3JIEKTPOHHBIM T'a30M
3. IUIOIAMU

4, MEPCKPBIBAOITUMUCA IJICKTPOHHBIMHA o0JaKaMu

6. ledexThl, TepMOIMHAMUYECKH BBITOAHBIC JJISI KpUCTaJIA:
1. nmakyHbI

2. BakaHcui

3. IUCIIOKAIHU

4. TpaHuIbI

7. Ykaxure HopMyiTy, ONUCHIBAIONTYIO MepBbIN 3aK0H Duka:

1. h=2+Dt

2 ho_ 2
VDT

3. I=-Dxécl/éx

4, T=-Dxéclét

8. KpaeBoii qucnokarueit Ha3pIBaeTCs 007aCTh ...

1. uckaxeHU# KpUCTaia BOKPYT Kpas TpaHUIlbl 3epHA

2. MCKa)XEHUs KpUCTaJIa BOKPYT Kpasi IKCTPATUIOCKOCTH

3. pacTspKeHHs B KpUCTaJlie, 00YCIOBICHHYIO HAJTMYUEM SKCTPAITIOCKOCTH
4. cxxatusi B KpucTasuie, 00yCIOBICHHYIO HATUIMEM IKCTPATIOCKOCTH

9. O6bemHBIE 1e(HEKTHI KPUCTATUTMYECKOTO CTPOCHHS:
1. nucmokanuu, MEenOYKH MEXY3€IIbHBIX aTOMOB

2. BaKaHCHH, MEXKY3€JIbHBIEC aTOMBI, TPUMECHBIC aTOMBI
3. MOPBI, TPEUTUHEI, OJIOKH

4. rpaHulIbl 3epeH, rpaHullbl (a3, TpaHUIlbl OJIOKOB
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10. Bonpias pazHuLa MEXAY TEOPETUUECKON U peabHON MPOYHOCTHIO KpH-
CTAJIJIOB OOBSICHSAETCA HAJMUMEM B KPUCTAILIAX. ..

1. rpanun 3epeH

2. IUCIIOKALNM

3. BakaHCUl

4. IpUMECHBIX aTOMOB

9.2.2. KommniekT 3alaHMii K NPAKTHYECKOMY 3aHSTHIO.

Tema: «MexaHnyeckrue CBOMCTBA KOHCTPYKIIMOHHBIX MaTepuaiioB. Onpene-
JIEHHE MEXAHUYECKUX XapaKTEPUCTUK MPOUYHOCTH U MIACTUYHOCTH»

A) OpopMuTh OTUET 1O TEME PAOOTHI.
b) BeimonuuTh 3aaHus K MPAKTHYECKOHN pabdore.

1. 3apucoBaTh JaHHYIO BapUAHTOM KPHUBYIO PACTSKCHHS B KOOPJMHATAX «YCHIIHC
F - ynnunaenune A€y 1 BBITOJHHUTE CIIEAYOLIEE:

2. mpeoOpa3oBaTh B JUarpaMMy ¢ OTHOCHUTEIBHBIMUA KOODPJMHATAMHU «HAMPSHKEHUE
O - OTHOCUTENbHAs nedopmanus &,

3. 1o nmpeoOpa3oBaHHOW JUarpaMMe ONPECIIUTh CACAYIONINE MEXaHUYECKUE CBOK-
crBa: E - Moxynb ynpyroctu, o, WIH O, - NPEACT TEKYYECTH, o, - MPEACI MPOYHO-

CTH, 5 - OTHOCHUTCIIbHOC YIJIMHCHHUC, a4 ~-CTATUUCCKYIO BA3KOCTD, D'MOI[y.]'IB IJIaCTUYHO-
CTH.

Bapuanr 1 (1 eure 9 BapuaHTOB JUAarpaMM pacTsHKEHUS )

BapuaHT 1 (cnnas AMr3)

12

10

[ee]

Harpyska, kH
()]

0 T T T T T T T T

0 2 4 6 8 10 12 14 16 18

YanvHeHve, MM

B) Beinonuuts 5 3agaHuii KTOrOBOro TECTA.
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Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)
1. VkaxuTe BIMSHUE IPUMECEN HA MEXaHUYECKHE CBOMCTBA KPUCTAIIA IIPHU 1A -
CTUYECKOMU aedopMaliui:

1. cHmxkaroT HCXOOHYIO ITPOYHOCTH U MOBBIMIAIOT INIACTUYHOCTD
2. YBCIINYUBAIOT HCXOAHYIO ITPOYHOCTh U CHUKAIOT INIACTUYHOCTD

3. MPOYHOCTH U IJIACTUYHOCTh HE U3MEHSIETCS
4. TOBBIIAIOT NPOYHOCTH U MIACTUYHOCTH
2. IIpenenom BBIHOCIMBOCTH HA3bIBAIOT. ..
1.HanpspkeHue, MpU KOTOPOM MaTepuall BbIJACPKUBAET 3aJJaHHOE YHCIIO
LUKJIOB HAaIpy>KCHUs
2. HampsDKEHUe, IPU KOTOPOM MaTepHall BbIIEPKUBAET HEOTPAHUUYEHHOE YHC-
JI0 UKJIOB HarpyKEHUs
3. HampsiKeHHUe, M0 JOCTUKEHUE KOTOPOTo MPOUCXOAUT pa3pylIeHUue
4. HampsbKeHue, Mpu KOTOPOM MaTepuall BbIAEPKUBAET MUHUMAJILHOE YHCIIO
LUKJIOB HAIPy>KECHUS
3.Ilpu ucneiTaHuM Ha pacTsHKeHHE OOpaszell HArpy3WsIu 0 HANpsDKeHHS G,
[OCJ€ 4Yero Harpy3Ky CHsUIM. BennunHa OTHOCHUTENIBHOIO YIUIMHEHHUs oOpasla
(puc.) cocraBuser:

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

/ I /
/
e /
" /
A I /
/| | /
A\ > j -—
2 4 8 20  &(%)
4. TBepaocThb 1o bpuHem o yciaoBHO 0603HaYaeTCs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe nmpaBUIBHYIO TIOCIIEIOBATEIBHOCTH IO BO3PACTAHHIO BEJIMUMH:
1. 6g; ©1; O
2.G1; Ors Op
3. omm; OT; Op
4. onm, OB, O

9.2.3. KommiekT 3aganuii k jabopaTopHoii padore Nel .

Tema: «AHanu3 AuarpamMm COCTOAHHA ABYXKOMIIOHCHTHBIX CUCTEM »
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A) BBINOMHUTE MHANBUYAIBHOE 33/IaHUE.

3apucoBaTh, coOMOas MAacliTad, JAaHHYIO BapUAaHTOM JUArpaMMy COCTOS-
HUS U BBIIOJHUTH CIEAYIOLIEE:

a) YCTAaHOBUTH THI TAHHOW AUarpaMMbl;

0) ompenenuTh CTPYKTYpPHBIH U (ha30BBIM COCTaB BCEX 00JIACTEH U OTPa3UTh
€ro COOTBETCTBYIOIIUMH OYKBEHHBIMU 0003HAUEHUSIMU Ha AHArpaMMme;

B) ONpEIEIUTh MOJIOKEHUE CIUIaBa, JAHHOTO BApPUAHTOM, Ha JUarpaMMme Co-
CTOSTHU S,

') ONpPEETUTh YUCIO CTENEeHEW CBOOOIbI CIJIaBa B €r0 KPUTHUYECKUX TOUYKaX
UB TEMIIEpaTypPHBIX MHTEPBAIaX MEXIAY KPUTUUECKUMH TOUYKaMU MO MpaBuiy (a3
['u60ca 1 MOCTPOUTH KPUBYIO OXJIAXKIEHHUS 3TOTO CIJIaBa B KOOpAUHATaX TeMIepa-
Typa-Bpems;

1) ONPENEIUTh Il 3aIaHHON BapHMAaHTOM TEeMIIepaTyphl cIijlaBa coctas a3 u
BECOBOE COOTHOILIEHUE (a3;

€) 0XapakTepu30BaTh CTPYKTYPY 3aJaHHOTO CIJIaBa MPU KOMHATHON TeMrie-
patype.

Bapuant 1 (u eme 20 BapuaHTOB TUarpaMM COCTOSTHHS)

)

tC
2400

2200 ~J 2150’
2000 \ \ //7
1800 Y

1600 } -+ ¢
| l\
1400 ' +— +
I | | |n
1200 | | .
0 10 20 30 40 50
Ru TiRu

%Ti

b) Beinonuuts 5 3agaHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)
1. Ykaxure (a3wl, Haxonsmuecs B paBHOBecun Ha nuHuM JIE nuarpamMmel co-
CTOSTHHS

I 1.B + xuakocTb
o E 2.A+XUaKOCTh
3.A+ B + XKuIKOCTb
4.A +B
P Q
il
A B
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2. YKa)XUTE KPUBYIO OXJIAKJEHUS, COOTBETCTBYIOILYIO CILIaBYy |

C
A B T
1.1 2.2 3.3 4.4

3. ®opMmyiia, onpeaesstonas KoJIM4ecTBo TBEP10il Ga3bl B Touke «by» crasa |
UMEET BU[T ......

el 1" It 1A~ 100%
™ __,.-'-E Bc
a \‘\/ 2 A= 100%
b acC
B ; 2 bc
E 3. A— > 100%
S >
4. A~ % 100%
bc

4. Ykaxute CTpYKTypy cruiasa Il mpu koMHaTHOM TeMIiepaType

l.a+
ol I o) 2.B+A
““\ ' 1 3. B + aBrekTuka (A + B)
a— (\/ 4. B + aBrexTrka (o +)
P ! Q
| I
A ! B

5.Vkaxute 4mcio crernedeil cB0OOIbI B TOUKE «ay» criasa |

1. Honb
- I 2. OnHa
i 3. [IBe
) V\/’f— 4. Tpu
. I
2 2 iﬂ 1 amfpn : 5 27




9.2.4. KomnJiekT 3afaHuii no teme: « MUKpOCKOIIMYECKUI aHAJIN3 METAUIOB
u cruiaBoB. CTPyKTypa yrJIiepoOAUCTON CTalu B PABHOBECHOM COCTOSTHUN

BrmmmonauTs 5 3agjaHuii UTOrOBOTO TECTA.

Bapuant 1 (u enie 12 BapuaHTOB TECTOB)

1. Yto takoe dhepput?
1) Xumuueckoe COeTUHCHHE
2) Mexanudeckasi CMECh
3) TBepablit pacTBOp yriepoja B 0-Kee3e
4) Tepaplii pacTBOp yriiepoja B y-Kelie3e

2. Kakyto cTpykTypy umeer ciuiaB ¢ coaepxanuem 0,45 %C?
1) ITepaut
2) depput + nepaut
3) deppuT + EMEHTUT BTOPUIHBIH
4) ®epput + EMEHTHUT TPSTUYHBIH
5) deppur

3. TIpu kako# Temreparype MPOUCXOAUT 0OpazoBanue nepiura B ciutase 0,50
%C?
1) JIunus PSK
2) JIunusa GSK
3) Jlunus SE
4) Jlunus PG
5) JIunus PQ

4, Kak BBITJIAIAT 11O MUKPOCKOTIOM (heppuT?
1) B Bujie CBETIIBIX 3€pCH
2) B BUjIc TEMHBIX 3epeH
3) B Buze CBETIION CETKH IO TPaHUIIAM 3epeH
4) B Bujic CBETIIBIX HUIJT
5) B Bujie CBETIIBIX MEIIKMX YaCTHII IO TPaHUIIAM 3epPEeH

5. Kakoii u3 criiaBoB OyieT UMETH BbILIE TNTACTUYHOCTH ?
1) Crunas 0,2 %C
2) Cmuas 0,45 %C
3) Cmnag 0,8 %C
4) Cmnas 0,6 %C
5) Crutas 0,01 %C

9.2.5. KommnuiekT 3aganuii k 1aGopaTopHoii padore Ne2
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Tema: «Tepmuueckas 06paboTKa yraepoaucCThIX CTane»

A) OpopMuTh OTUET 1O TEME JTAOOPATOPHOU pabOTHI.

CTYILGHT AOJIKCH BBIITIOJIHUTD CIICAYIOIIHUC CEMb ITYHKTOB pa6OTBI Haag CBOUM
3aJaHUEM:

1.
2.

OHpCIleJII/ITB H OIMKMCATb CTPYKTYPY CTalI B HCXOJHOM COCTOSHHH.

OnpenenuTs BUJ TEPMUUECKONH 00paOOTKU MO TEXHOJOTUYECKUM Mapa-
MeTpaM, yKa3aTh UX LEIb U Ha3HAUYCHHUE.

CxeMaTHYHO HAPHCOBAThH AMATPAMMY U30TEPMUUIECKOTO MPEBPALICHUS
ayCTeHUTA JJIsl MApKH CTaJId, COOTBETCTBYIOIIEH BapraHTy. M300pa3uTh
Ha JUarpaMMe CKOpOCTh OXJIaXKICHHSI, COOTBETCTBYIOIIYIO TEPMUYECKON
00paboTKe ¢ y4eToM TeMIlepaTyphl Harpena .

OnpenenuTs TEMIIEpATYPy HarpeBa U pacCUUTATh BPEMS BBIICPHKKH, UC-
XOJIsl U3 TEOMETPUUYECKUX Pa3MEPOB U (POPMBI JIeTajeH.

Hapucosats rpaduk repmuyeckoit 00paboTku B KoopauHaTax «Temmnepa-
Typa — BpeMsi»

Onucatb Q)aSOBLIG MMpCBpAIICHUA, IIPOUCXOIAIINUC B CTAJIU IIPU HAI'PEBC U
OXJIaXKACHHNH.

CxeMaTnyHO N300pa3uTh KOHEYHYIO CTPYKTYPY CTaJH IOCIIe TEPMHUUE-
CKOM 00paboTKH.

3aﬂaHI/I€ BBIIIOJIHACTCA HWHAWBUAYAJIBHO, IIO0O BapHAHTaAM. I[J'IH BBIITOJTHCHUA

3a/1aHUsl HEOOXOIMMO BHIOpATh CBOM BapHaHT MO NepBod OykBe (pamumuu (Tadl.

3.1).

Taomuna 3.1

1 BapuaHT

2 BapuaHT

3 BapuaHT

4 BapuaHT

S BapuaHT

6 BapHaHT

7 BapuaHT

el o = X 1>
Nal Nl s -TResiB-S) Nesiilve)

8 BapuaHT
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Mapku cTali ¥ TEXHOJOTMYECKHE MapamMeTpbl TEPMUYECKOH 00paboTKH

yKa3aHbl B Ta0nuie 3.2. no BapuaHTaMm.

Tabnuma 3.2
dopma Hcxonnoe
Ne | Mapk | ceyenu COCTOSIHU T Cpena
Pazmep IIpumeyanu
n/ a o e HarpeBa | OXJaXKJIE€HU
» MM 0 A
I | CTadM | U3JEIHU , °C '
s
Cranp | KBazgpar PaBHo- Ac3+
1 40MM BO3/1yX
20 BECHOE 500C
Cranp | Kpyr PaBHo- Ac3+
2 30mMm BOJIa
45 BECHOE 50°C
Cranp | Kpyr PaBHO- Acl+
3 25Mm BOJIa
80 BECHOE 500C
C IT
4 R 2 25MM ociIe 600°C BO3/LyX
80 3aKaJIKH
Crran KBaJIpaT [Tocne Ac3+
5 30 45MMm | Topsuen 500C C neubto
KOBKH
KBaJIpaT PaBHo- Acl+
6 | V10 20mMMm BECHOE e C neysto
KBaJpaT [Tocne Acl+
7 V10 25MM | HOpMaJIH- BOJIa
50°C
3aIuu
K [Tocne
8 | VY9 by 30MM 200°C BO3IyX
3aKaJIKU

B) Beinonuuts 5 3agaHuii UTOrOBOro TECTA.

BapuanTt 1 (1 enie 11 BapuaHTOB TECTOB)
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1. Kakoii u3 crutaBoB MOCJi€ 3aKaJIKu OyI€T UMETh BhIIIE TBEPOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa noka3aHa Ha pUCyHKe?

e - - 1) MapTeHCUT MEJIKOUTOJIbYAThIH

'. - 2) MapTeHCUT KPYITHOUTOJIbYAThIN
— 3) MapTeHcuT + TpOOCTUT

4) MapTeHCUT + IEMEHTUT

3. KakoB MexaHusm MapTCHCHUTHOI'O HpCBpaIIIGHI/ISI?

1) Tuddy3roHHbIH
2) Be3nuddysznonnsrii

4. Kakas ctpykTypa chopMupyeTcs y ctayid Y 8 npu yKazaHHONH CKOPOCTH
oXJIaXKIeHUA?

fc 1) TpoocTur
< < Ac 2) MapreHcur
3) Maprencur + deppur
_ 4) MapTeHcHUT + IIEeMEHTHT BTOPHY-
\ HBII
\
gt
5. CKOJIbKO yIJiepoJia COAEPKUT MApTEHCUT cTainu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

9.2.6. KommJekt 3aganuii mo teMe: «CnenuaiabHble ctajiu. lIBeTHbIE
CILUIaBbI»

I[J'IH 3aJaHHBIX BAPpUAHTOM MapoOK 5-TH CIIJIaBOB CTYACHT AOJI?KCH BBIIIOJIHUTD

CJIEIYIOIIHE TISTh MyHKTOB PaOOThI HAJl CBOUM 3a/IaHUEM:
1. PacummdpoBaTts Mapky matepuana. KnaccuduiupoBaTs MaTepuai B COOT-

BETCTBUHU C KOMILJICKCOM IIPU3HAKOB, KOTOPBIA MPUMEHSIOT ISl JaHHOK
IPYIIIBI CILIABOB ( 110 XMM.COCTaBY, CTPYKTYPE, CIIOCO0aM MOJyUEHHUS U
00pabOTKH, [0 HA3HAYCHUIO U T.]I.)
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coriacuo I'OCT.

poB u Ha3HaueHus TO.

JIACTb €T0 IIPUMCHCHUSI.

COCTOSIHUU U TIOCJI€ TEPMUUECKON 00pabOTKH.

Hepe‘II/ICJ'H/ITB €TI0 OCHOBHBIC KOMITOHCHTBI U YKAa34Tb XUMHYECKHUM COCTaB

Onucarb pekomeHayemyto TepMmooopadoTky (TO) ¢ ykazaHueMm mapameT-

HpI/IBeCTI/I OCHOBHBIC MEXaHUYECKHE CBOMCTBA MarTrepuajia B paBHOBECHOM

OxapakTepHu30BaTh OCHOBHBIE MOTPEOUTENBCKHE CBOMICTBA MaTepralia
(HarmpuMep KOppO3UOHHAsi CTOMKOCTh, MaJIbIil yJeIbHBINA BEC U T.J.) U 00-

3aIIaHI/I€ BBITIOJIHACTCA HWHAWBUAYAJIIBHO, IIO0O BdpHUAHTaAM. I[JISI BBITTOJITHCHUA

3a/lanusg HeoOXOJIMMO BBIOpaTh CBOM BapWaHT IO MepBoi OykBe damuiauu (Tadi.

4.1).
Taomuna 4.1
1 BapuaHnT A-B
2 BapuaHT I'-E
3 BapuaHT K-K
4 BapuaHT J-H
S BapuaHT O-P
6 BapuaHT C-Vy
7 BapHaHT o -4
8 BapuaHT I -4
Mapku criiaBoB yka3aHbl B Tabuiie 4.2. 1o BapuaHTaM.
Tao0muna 4.2.
Ne 2 3 4 5
Ba-
puaHTa
1. 08X13 P6M5 NAX60-1-1 a1 LIX15Cr
2. 04X18H10 07rbIO NKMLU59-1-1 AMu BY60
3. 12XM® ACA45I2 BpA9XK3/ AK4-1 T15K6
4. 3X13 P18 bpOL4-3 AK6 BK8
5. 15X11M o 1010A bpb2 AN2 CYy25
6. 15X5M 07TroH0 Nu40Mu3K B95 LLIX4
7. 12X13 ALAOX B95 AMr2 CYy15
8. 08X18H10 110r13J1 Nno7o-1 An19 BT14
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10. O0pa3oBaTe/ibHbIE TEXHOJIOTHMH U METOAUYECKHE YKA3AHUS 110 OCBOCHHIO
AUCUMILVIUHBI (Y4e0HOI 0 Kypca)

B mporiecce n3ydeHus TUCIUTIIMHBI UCIIOIB3YETCSI METOJ] AUCTAHIIMOHHOTO
oOy4eHusl.

[Tpu mOATOTOBKE K OTBETaM Ha TECTHI IO TeMaM Kypca M BBIMOJTHCHHUIO TH-
MOBBIX 3aJaHUH CTYACHTY HEOOXOIMMO TIIATEIHHO W3YYUTh MpEJIaraeMyto JINTE-
paTypy, HOpMaTHBHBIC PABOBHIC aKThI, YICOHBI MaTEpHAIL.

CTyneHT caMOCTOSITEIbHO paboTaeT C JOMOJHUTEIBHON U OCHOBHOM JHTe-
paTypoi, HOpMaTHBHBIMH aKTaMU, HHTEPHET-PECYPCAMH.

[Tpy W3ydeHWH AUCIMIUIMHBI HEOOXOJIUMO HM3YYHUTh MaTEpPHaIbl TEM, BbI-
MOJIHUTh COOTBETCTBYIOMINE TECTHI. [Ipn HEOOXO0MMMOCTH 3a71aTh BOMPOCHI MIPETIO-
JaBaTelnio B hopyme.

[Tocie n3yueHus Kypca BIMIOJIHUTH UTOTOBBIH TECT.

Pa3mecTuTh Ha JIMYHOUM CTpaHUIlE Kypca BBIMOJHCHHBIC 3aIaHHS MPAKTHKY -
Ma JIJIsl IPOBEPKH MPETO/IaBATEIICM.
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11. YueGHo-MeTOaMUYECKOE U MH(OPMAIUOHHOE OOecTieYeHne JUCIH-
IVIMHBI (Y4eOHOro Kypca)
11.1. O6s13aTe1bHAsS IMTEpPaTypa

Tun (yueOHMK, yueOHOe
nocooune, yuedHo- KoanuectBo B

MeTOoAUuYEecKoe mocooue, oubIMmoTeKe
NMPAKTHKYM M Ap.)

Ne n/m bubauorpaduyeckoe onucanue

JImutpenko B.I1. MarepuanoseneHue B
MAIIMHOCTPOCHUHU [ DNEKTPOHHBIN pecypc]
: yue0. nocobue / B. I1. JImurpenko, H. b.
Mamnyiinosa. - MockBa: UH®OPA-M, 2016.
- 432 c.: ni. - (Beicuiee obpaszoBanue. ba-
kanaBpuar). - ISBN 978-5-16-010712-7.
Connues 10.I1. CnennanbHble MaTepUaibl
B MAIIMHOCTPOCHUH [ DNEKTPOHHBIN pe-
cypc]: yueonuk / 0. I1. Conuues, E. U.

2 |[psxun, B. 0. Iupaiinen ; nox pen. HO. YyeOuuk
[1. ConHiieBa. - 2-e u3J., CTEpEOTHII. -
Cankt-IletepOypr: XUMU3 AT, 2014. -
640 c.: un. - ISBN 978-5-93808-237-6.
MatepuanoBeieHre [ DIEeKTPOHHBIN pe-
cypc]: a3oBble AMarpaMMbl IBYXKOMIIO-
3 |HEHTHBIX cucTeM: yuel. mocobue / A.B. VYyeonoe nocobue. | ObC "Jlanp"
[To3ausikoB [ 1p.]. - MockBa: MUCuC,
2016. - 98 c. - ISBN 978-5-87623-966-2.

OBbC "ZNANIUM|
VYuebHoe rmocooue COM"

2BC
"IPRbooks"

COI''TACOBAHO

JlupekTop HaydHOU OMOIMOTEKH A.M. Acaera
(noonucw) (U.0. Pamunus)

« 0» 20

MII
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11.2.

JlonoJiHMTEIbHAS JIUTEPATYPA U y4eOHbIe MaTepHuaJIbl (ayAuo-, BU-

aeonocoous u ap.)

- ¢pona HayyHou Oudauorexku TI'Y:

Tun (yueOHMK, yueOHOE
nocooune, yuedHo- Koun4ecTBo B
Ne n/m bubauorpaduyeckoe onucanue MeToaAnYecKoe nocooue, GG IOTeKe
NMPAKTHKYM, ayAN0-, BU-
JAe0noco0us u ap.)
1 |Tapudpymnun ®. A. MarepuaioBeaeHue u VYyebHo-
TEXHOJIOTUS] KOHCTPYKIITMOHHBIX MaTepua- [METOANYECKOE TTOCO-
JIOB [DNEKTPOHHBIN pecypc]: yued.-MeTo . oue SEC
nocobue / ®. A. T'apudymun, P. 1. Aro- “"IPRbooks"
noB, B. B. XXunskos. - Kazaas: KHUTY,
2013. - 246 c.: un. - ISBN 978-5-7882-
1441-2,
2 MarepuanoBenieHHe U TEXHOJIOTHH KOH- VYyebHoe nocobue
CTPYKITMOHHBIX MaTepua- 3EC
JIOB [DNEKTpOHHBIN pecypc]: yueb. moco- "ZNANIUM
oue / O. A. Macanckutii [u ap.]. - KpacHo- COM" '
spck: Cub. denep. yH-T, 2015. - 268 c.: wi.
- ISBN 978-5-7638-3322-5.
3  ®eruco I'. II. MarepuanoBenenue W
TEXHOJIOTUSl MaTepuaioB [DJIEKTPOHHBIN SEC
pecypc] : yuebuuk / I'. TI. ®etucos, @. A. YuebHuk 7 NANIUM
lapudymnun.- MockBa: HNH®DPA-M, COM" '
2014.- 397 c.: un.- (Beiciiee o6pa3oBaHue.
bakanaBpuar). - ISBN 978-5-16-006899-2.

11.3. TlepeuyeHb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHHUKALIMOHHOI

cetu "Unrepuet"

Web of Science [DnekTpoHHBI pecype] : MyIbTUIUCIUIUIMHApHAS pedepaTuBHas O6aza
nanubix. — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum mpoctyna
apps.webofknowledge.com. — 3ari. ¢ skpana. — SI3. pyc., aHTJL.

Scopus [DnextponHbIii pecype] : pedepatuBHas 6asa manusix. — Netherlands: Elsevier,
2004— . — Pexxum JtocTyma : scopus.com. — 3ard. ¢ 3kpaHa. — S13. pyc., aHri.
Elibrary [DnextponHbIil pecype] : Hay4dHas 31ekTpoHHas 6ubmuoTeka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.

Springer Link [nexkrponHsIi pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru1. ¢ skpaHa. — 3. aHrL.

Science Direct [D1eKTpOHHBINH pecypc] : KOMIEKIMs 3JIEKTPOHHBIX KHUT U3aTelb-
crBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexwum goctyna : sciencedirect.com. —

3ary. ¢ akpana. — 3. anri.
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11.4. llepeyeHb NPOrpaMMHOr0 odecnedeHnst

n/n

Haumenosanue I1O

KoaudecTrBO
JULIEH3UH

PexBu3uThI 10r0BOpa (1ara,
HOMep, CPOK JeiicTBHSA)

Windows

1398

06eccpovHO

Horosop  Ne
19.05.2015r., cpok neicTBus -

690 or

Office Standart

1398

Horosop

06eccpovHO

Ne 690 ot 19.05.2015r.,
CpPOK JAeWcTBUSL - OECCpPOYHO;
727
20.07.2016r., cpok neilcTBUA -

oT

11.5. Onucanue MaTepuaIbLHO-TeXHUYECKOH 0a3bl, He00X0AMMOM 1151 OCY-
IECTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPoLecca Mo AMCHUILUIUHE (MOYJII0)

n/n

HaumeHoBaHue
000py10BaAHHBIX
y4eOHbIX KaOuHe-
TOB, JJadopaTopuii,
MAaCTepPCKUX u Ap.
00bEeKTOB ISl IPO-
Be/IeHHs NPaKTHye-
CKHUX U Jaboparop-
HBbIX 3aAHATHI

IlepeyeHb OCHOBHOIO
000py10BaHUA

DakTHYeCKHil aapec
yueOHBbIX KaOuHe-
TOB, J1a0opaTopuii,
MACTEepPCKUX M Jp.

Inomans, M?

KoaudecTrBo
MOCAJOYHBIX MECT

Aynutopus 1is
MpOBECHUS BEO-
KOH(EPEHIIHH, JIeK-
LIMOHHBIX U CEMU-
HApCKUX 3aHATUH .
VYueOHas ayauTopust
JUIS TIPOBEJICHUS 3a-
HSITUH TEKYILETO
KOHTPOJIS U [IpOMe-
JKYTOYHOM aTTecTa-
. (YJIK-807)

OKpaH TeJIeBU3UOHHBIN,
IupmMa, MPoKEKTOPHI
Ha IITaTUBE, CTOJ TIpe-
MOJIaBATEIbCKHM, CTYI
MIPETo/1aBaTeIIbCKUH,
TpPaHCIIOPAHT-
NepeTsHKKa, CHCTEMHBIN
OJI0OK.

445020, r. TonparTH,
yi. benopycckas, 16B

|_\
~
|_\

KomnbrorepHbiit
KJIacc JUIsl CaMOCTOs-
TEJIbHON pabOTHI.
YueOHas ayauTopust
JUTSl IPOBEJICHUS
TPYNIOBBIX U UHU-
BUIYaJIbHBIX KOH-
cyabTanuii. YdyeOHas
ayJIUTOpUS ayUTO-
pus U1sl IPOBEICHUS
3aHATHHI TEKYLIETO
KOHTPOJISI U [IpOMe-
KYTOYHOM aTTecTa-
muu ( I-401)

Crounbl yueHuue-
CKHE, CTYJIbsl yYEHUYE-
ckue, [IK ¢ BbIxo0M B
cetb UHTEpHET

445020, r. TonegarTH,
yi. benopycckas, 14,
IJIaBHBINA KOPITYC

84,8

16
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