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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbl

BasoBas E ObsasarTenbHas D [ononHutensHO
Bnok ABnsieTcA
1: doaKkynbTaTMBOM

BapuatusHas I:l Mo BbIGOPY D

1.2. Uenb gncumnnuHbl
CdopmupoBaTb KoMneTeHUMM oby4atowierocs B 0b0nactm TEXHUYECKUX MarepuarnoB, crnocobax ux

nony4yeHusi, (opMMpoBaHWS 3arOTOBOK W fAeTanen, O 3aBUCMMOCTM CBOWCTB MaTepuanoB OT UX
CTpOeHus1, 0 crnocobax AOCTUXKEHUS OMNTUMarnbHbIX CBOWCTB, O 3aBUCMMOCTM CBOWCTB OT YCIOBWWA

aKcnnyaTtauunu.

1.3. 3agaum gucumnnuHbl
e PaccmoTtperb MaTtepuanoBegveckMe acnekTbl  pauMoOHanbHOrO  BblGOpa  KOHCTPYKLMOHHbIX
MaTepuarnoB UCX0Os U3 YCITOBUI 3KCNnyaTauuu.
e PackpblTb NpuHUMNBI Hay4yHOro noaxoda K BblIOOpy MaTepuanoB ANt U3rOTOBIEHUS TEMNOBbIX
3HEpro- annapaTtoB 1 KOHCTpyKuui B LIBI.
e [lpogemoHcTpupoBaTh OCOOEHHOCTM BIUSAHWUS 3aBUCUMOCTM XMMWYECKOro CcocTaBa, a3oBoM
CTPYKTYpPbl MaTepuana Ha ero TeXHOTIOrMYECKME N AKCNIyaTaLMOHHbIE XapaKTEPUCTUKN.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06Y4eHUs N0 AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbIiMU pe3yribTaTaMU OCBOEHUs obpa3oBaTesibHOW NporpamMmmbl

Koa
OTan ¢opmmpoBaHus
KOMMeTeHL MM dopmynupoBka KOMMNeTeHL MM
OrK- 2 CMOCOBHOCTLI0 AEMOHCTPUpPOBaThL 6a30BkLle 3HAHUS B 1

obnactu ecteCcTBEHHOHAY4YHbIX AUCLUMNINH, TOTOBHOCTBIO
BbISIBNATb €CTECTBEHHOHAYUHYIO CYLLHOCTb Npobnem,
BO3HMKAIOLLMX B X0A€ NpodeccroHansHoN AesTenbHOCTY;
NPUMEHATb NS UX pa3peLleHNs OCHOBHbIE 3aKOHBI
€CTeCTBO3HaHWsl, METObl MaTeMaTU4YeCcKoro aHanusa u
MOLENMPOBaHNs, TEOPETUYECKOTO U IKCMEPUMEHTANBHOIO
nccnefoBaHus

MnaHupyemble pe3ynbTaTbl 06yYeHUs

3HaTb:

1) MeToanku pacyeta ABYXKOMMOHEHTHbIX Auarpamm a3oBbIX paBHOBECUMN.
2)OCHOBbBI MMKPOCKOMMYECKOro aHanuaa hasoBoro coctaBa matepuana B OTPaXXeHHOM CBETE.

YmeTb:
1) OueHuBaTtb BNNSHME U3MEHEHUIN BHYTPEHHUX MU BHELLHUX (DAKTOPOB CUCTEMbI Ha (Pa30BbIi COCTAaB.

2) O6BbACHATL Lenecoobpas3HOCTb BbIOOpa KOHCTPYKLIMOHHOIO Matepuana

Brnaperts:

1) AHanu3om pes3ynbTaToB C NPUBNEYEHNEM MaTeMaTMYEeCKOro annapara.

2) Hoenwvmu MeTogamm UCNbITaHUIM U OLLEHKM 0OOPYAOBaHUSA, MaTepmanoB U NPOLIECCOB,

NCnoJib3yeMblX B NMpon3BoaCcTBe.

1.5. AucumnnuHbl (NPakTUKK) o6pa3oBaTenbHOM NPOrpaMmMbl, B KOTOPbIX ObISIO HaYaTo
c¢hopMmpoBaHue KOMNEeTeHLMN, yKa3aHHbIX B n.1.4:
OvcumnnuHa 6a3upyeTcs Ha KOMNEeTEeHUNSX, CPOPMUPOBAHHBIX Ha NpeablayLeM YPOBHe
obpasoBaHusi
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2. COOEPXAHUE ANCLUMIIUHDI

HaumeHoBaHue u cogepxaHue
y4eGHbIX Moayneit, TeM 1 hopM KOHTpOnsi

Ob6bem (Yachbl)

04YHoEe
06yyeHm

oe
oe

oo
3a04H
06yyeHu
3a04H
06yyeHm

Moaynb 1 O6wwas Teopusa maTepmanoseaeHus

Tema 1 ATOMHO-KpUCTanNIMyeckoe CTpoeH1e MeTannoB

[e)]

CBefeHMs O BHYTPEHHEM CTpOeHuu, gedektax M CBOMCTBAxX MaTepuanos. Tumbl
KpUCTanIn4yeckmx peeTok metannos. Nonumopdunsm. AHM30TpoNuS.

Tema 2 ®a30BO-CTPYKTYPHbIN COCTaB CMJ1IaBOB

18

3aKOHOMEPHOCTU  KpuUcTannuMsaumMm MaTepuarnoB. TepMuHbl Teopuu  ChnaBoB:
KOMTMOHEHT, cuctema, asa, CTpykTypa. TMnoBble Avarpammbl COCTOSIHMS: CMIaBoB-
MEXaHW4YeCcKMX CMecel, TBepAblX PacTBOPOB, C OFPaHUYEHHOW pPacTBOPUMOCTbLHO
KOMMOHEHTOB, C XVMMWYECKMM COEdVMHEHWEM, C MNONMMOPMHbLIM MpPeBpaLLEHNEM.
MpaBuno ¢as. MNpaBuno oTpeskoB. OBTeKTMKA. JBTekToMA. CBS3b CBOWCTB CMaBoOB
C BMAOM AvarpaMmM COCTOSIHUIA KOMMOHEHTOB.

TeKywMn KoHTponb 1: 3awura nabopaTtopHbIx paboTt

Moaynb 2 XKene3o 1 ero cnnaBbl Ha ero OCHOBe

Tema 3 XXene3o n cnnaBbl HA ero OCHOBe

16

Ovarpamma COCTOSIHMSA CMaBoB Xene3o — ueMeHTuT. @Pasbl.  Pasosble
npespaweHnsa. CTpykTypbl CcTanenl W YyryHoB. Yrnepoguctble  CTanmu.
TexHonornyeckne gobasknm v BpedHble npumecn. Knaccudmkaumsa yrnepogmuctbix
cTanemn no Ka4yecTBy, COOAEPXKaHMWIO yrnepoaa v HasHavyeHuto. MNpuHUMNBL MapKMpOBKU
yrnepoauctbix ctanen. Knaccudumkaums cepbix 4yryHoB Mo dopme rpaduTHbIx
BKMIOYEHUN N MeTannan4eckon ocHoee. MapkupoBka cepbix YyryHoB. CBOWCTBA.

Tema 4 Jechopmauua u Tepmuyeckas oopaboTka MeTannm4yecknx martepuanos

14

Oedopmauma meTannuyecknx wmartepuanoB. Haknen. OnpegeneHve nOHATUSA
TepMmyeckon obpaboTkn. Cmsarvarowasa u ynpoyHsoLwas tepmmuyeckas obpaboTka.
Omxur n Hopmanusaums. Buabl omxura. Llenn omkura. 3akanka ctanu. lNMonHasa v He
nonHas 3akanka. Kputnyeckas ckopocTb 3akanku. 3aBUCMMOCTb CTPYKTYpPbl CTanu oT
CKOPOCTM  OXNaXOeHusi M3 ayCTEHWTHOro COCTOsHMSA. [lpokanvBaeMocTb U
3akanueaemocTtb. OTnyck. Buapl otnycka. 3aBUCUMOCTb CTPYKTYPbl U CBOWCTB CTanu
OT TemnepaTypbl oTnycka. XMMUKO-TeXHUYeckas obpaboTka cTanm.

Tema 5 O6Wwme cBeAEHUA O NerMpoBaHHbIX cTanAx

14

HepocTaTtku yrnepoAamncTbIX cTanemn n npeumyLlecTsa nerMpoBaHHbIX.
B3anmopencTeume nervpyomx anemMeHToB ¢ yrnepogom. BnusHue nerupyrowmx
3MNEeMEHTOB Ha NoNMMOpMHbLIE NPeBpaLLEeHUs, NpeBpaLleHne nepeoxnaxnaeHHoro
aycTeHuTa, npokanMesaemocTtb. Knaccudukaumsa nermpoBaHHbIX cTanemn.
MapkupoBka. 2Kapornpo4YHOCTb U OKanmHOCTOMKOCTb. Kputepumn xaponpovHOCTU:
AnNuTenbHasa NPoYHOCTb, NON3yyecTb. BnusaHue nervpyowmx aneMeHToB Ha
Xaponpo4HOCTb N OKarMHOCTOMKOCTb. TennoycTondmeble, XapornpoyHble u
oKkanuHocTovkune ctanu. KaponpoyHsle crnnasbl. Coctasbl. CBovicTBa. Obnactu
NPUMEHEHNS.

Tema 6 KOHCTPYKLUMOHHBbIE CTanu obLwero Ha3Ha4yeHus

12

KOHCTPYKLMOHHBbIE CTanu o6Lero HasHa4YeHus: ynyJllaemble, NPYXuHHbIE,
NnoABepXEHHbIE MOBEPXHOCTHOMY YMPOYHEHWIO, CTpouTenbHble. Mapkn. CBoncTBa.
MpnmeHeHue.

Tema 7 KOHCprKLIMOHHbIe cTanun cneunanbHOro HasHa4eHuA

12

YKaponpoyHoCTb M OKanMHOCTOMKOCTb. Kputepum KaponpoyHOCTW: AnuTenbHasi
NPOYHOCTb, MON3yyecTb. BnusHwe nervpylowmx 3nemMeHTOB Ha XapomnpoYHOCTb U
OKarnMHOCTOMKOCTb. TenmnoycTOMYMBbLIE, >KAPOMPOYHbIE W OKaNMHOCTOWKME CTanw.
YKaponpouyHble cnnaebl. CocTaBbl. CBoncta. O6nacTv NpUMeHeHNs.

Tema 8 Ctanu u cnnaBbl ¢ 0CO6bIMU (hM3N4YEeCKUMU CBOUCTBAMMU

10

Kopo3noHHO-CTOMKME  CTanwu. Mapkn. HasHayeHne.  CsoWncTBa. HoBble
MeTannuyecke wmatepuansl. MapTeHucTtocTapetowme cranu. Cnnaebl NamsaATy

dopmsl.

TeKyWw M KOHTpOnb 2: 3awuTa s1abopaTopHbIX paboT

Mo.qynb 3 LBeTHble meTannbl U cnnasbl, WHCTPYMEeHTalbHble MaTepuanbl,
KOMMNO3NUNOHHbIE MaTepuanbl.
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O6bem (4achl)
HaumeHoBaHWe 1 copepaHue 0 I 1 8 8 =
yu4ebHbIX Moayneit, Tem 1 hopM KOHTpons % g—; ¢ % g—; % g—; ¢
OV P @O|I® O
O » Ol® O
Tema 9 Tskenble LBeTHble MeTanbl 10
Megb n ee ceorctea. Obnactb npumeHeHus. Cnnasbl Megu. MpuHLMNBI MapKNPOBKK
MeaHbIX cnnaeoB. JlaTyHu. Knaccudukauusa natyHen no CTpykType.
Hedopmrpyembie 1 nuTenHble natyHn. Mapkm naTyHemn, coctaBbl, CBOMCTBA.
MpumeHeHune natyHen. BpoHsbl. Buabl 6poH3: onoBAHMCTLIE, antOMUHKEBSIE,
CINOXHOro XMMUYECKOro coctaaa. JluterHble n gepopmmpyemslie 6poH3bl. Mapku,
COCTaBbl, CONCTBA, 06NacTn NpUMeHeHUs. AHTUPUKLMOHHbIE CMaBbl.
Knaccudmkauyms.
Tema 10 Jlerkue uBeTHbIe MeTanbl 10
TutaH. CBoncTtBa TuTaHa. [[a3oHachbllleHne TuTaHa. TutaHoBble cnnaBbl. CocTaBbl.
Ceowictea. Obnactu npumeHeHus. ANIOMUHUA KU ero CBOWCTBA. AmMOMUHUEBLIE
cnnaebl: gedopMmpyemble, He YyNpoOYHAEMble TepMUyeckon obpaboTkon; NUTENHbIE
MU KoBO4YHble. Mapku, cocTaBbl CBOMCTBa, obnactv npvMeHeHus. MarHui mn ero
cBouncTtea. MarHueBble cnnasbl. JluTenHble n geopmmnpyemble MarHmeBble Crnasbl.
Mapku, cocTaBbl, CBOMCTBA, 0611aCT! NPUMEHEHUS.
Tema 11 UHcTpyMeHTanbHble MaTepuasbl, KOMMNO3NLMOHHbIE MaTepuanbl 10
TpeboBaHus NpeabABnseMble K MHCTPYMeHTanbHbIM Matepuanam. Knaccudukaums
" MapKMpoBKa WHCTPYMEHTasbHbIX MaTepu1aros. YrnepogncTble "
HWU3KONerMpoBaHHble cTanu. bbicTpopexywume ctanu. Teepgple cnnaebl. CocTaBbl,
TepMmuyeckasi 06paboTka MHCTPYMEHTarbHbIX MaTepuraros.
KomnosnumoHHble maTepmanei.
Tekywmn koHTponb 3: 3awuTa s1abopaTopHbIX paboTt 4
MpomexyToyHas aTTecTauusi No AUCLMNIINHE - 3K3aMeH 36
BCEIO: | 180
3. TEMATUYECKWU NNAH
3.1. llekunn
OyHoe obyueHune OyHo-3a04HOE 06YyYeHne 3aoyHoe oby4yeHune
Homepa
U3yuaeMbIX Tem Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (4achbl) cemecTpa (yachbl) cemecTpa (4achbl)
1 1 2
2 1 2
3 1 2
4 1 2
5 1 2
6 1 2
7 1 1
8 1 1
9 1 2
10 1 1
11 1 1
BCEIO: 18
3.2. NpakTnyeckme 3aHATUA
OuyHo-3a04HOE 3aoyHoe
OuyHoe obyyeHne
Homepa oby4eHune obyyeHune
n3yyaembl HaMMGHOBaHme, Homep Homep Howmep
1 popma 3aHATUN Obbem Obbem O6bem
X Tem cemecT cemecT cemecT
(4achbt) (vachbt) (vachbl)
pa pa pa
5 OCHOBHbI% TUMNbl guarpaMmm 1 4
COCTOSIHWI
[unarpamma coCTOSIHUN
1 4
cnnasoB Fe-FesC
4 [MpokaTka 1
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O4yHoe 00y4eHune

OyHo-3a04HOEe

3aoyHoe

Homepa obyyeHune 06y4eHne
n3yyaembl Haumerosanme Howme Howme Howme
X Tem 1 popma 3aHATUN cemeca O6bem cemecﬁ Obbem cemecg O6bem
(vacebl) (vacobl) (4acnbl)
pa pa pa
MaTepuansl npumMeHsiemMble B
8 Tensio-aHepro- 1 2
MaLUMHOCTPOEHUU
4 MapkupoBska 1 2
3 Jlntbe 1 2
3 CneunanbHbie BUabl NMNTbA 1 2
18
3.3. llabopaTopHble 3aHATUA
OuyHOo-3a04HOE 3ao4Hoe
O4yHoe 00yueHune
Howmepa obyyeHune 0oby4eHne
n3yyaembl Haumerosanme Howme Howme Howme
iTeM nabopaTopHbIX 3aHATUI cemeca Ob6bem cemecﬁ Obbem cemecg O6bem
(vacebl) (vacnbl) (4acnbl)
pa pa pa
Makpockonnyeckumn un
2 MMWKPOCKOMMYECKNIN aHanu3 1 2
METanmnos
5 N3mepeHune TBepaocTm 1 >
Marepuanos
5 CTpykTypa cnnaBsoB 1 2
MeXaHUYeCcKne cmecu
5 OnpegeneHne KpUTUYECKUX 1 5
TOYEK CM1aBoB
4 WccnepoBaHue CTpyKTypbI 1 4
OTOMXOKEHHBIX CTanen
5 WccnepoBaHue CTpyKTypbI 1 5
3aKaneHHbIX cTanewn
3 CTpyKTypa 1 CBOWCTBa CepbIX 1 5
YYTyHOB
10 BbicTpopexylme ctanu 1 2
BCEIO: 18

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHo-3a04HOE 3ao4Hoe
OuyHoe obyueHune
y4eOHbIX obyyeHune 0byyeHne
mMogaynen, dopma
no
KOHTpOIs Howmep Howmep Howmep
KOTOpPbIM N
3HaHuMn cemect | Kon-Bo | cemect | Kon-Bo | cemect | Kon-Bo
npoBoAUTC
a pa pa pa
KOHTPOIb
123 3awmTta oT4eTOB MO 1 3
nabopaTtopHbIM paboTam
6. CAMOCTOATEJIbHAA PABOTA OBYHARKLWEIOCA
OyHo-3a04HOE 3ao4Hoe
OuyHoe obyyeHne
N 0oby4eHune 00yyeHne
Buabl camocTosiTenbHon paboTbl Home Home Home
obyuvatoLlerocs P Ob6bem P O6bem P Ob6bem
cemecT cemecTt cemecT
(vacel) (yacobl) (vacnbl)
pa pa pa

P
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OuyHOo-3a04HOE 3ao4Hoe
O4yHoe 00y4eHune
N oby4eHne 06y4eHne
Bugbl camocTosiTensHom paboTbl Home Home Home
obyyatoLlerocs P o6vem P | O6vem Pl O6vem
cemecTt cemecT cemecT
(vacebl) (vacobl) (4acnbl)
pa pa pa
YCBOEHME TeopeTUYECKOro MaTtepmana 1 50
MoaroToBka K abopaTopHbIM U 3aHATUSIM 1 20
[MoaroToBKa K NPakTUYECKUM 3aHATUSM 1 20
lNogrotoBka K 3Kk3aMeHam 1 36
BCEIO: | 90+36

7. OBPA3OBATEJIbHbIE TEXHOJIOI NN

7.1. XapaktepucTuKa BUAOB U UCMONb3yeMbIX MHHOBALMOHHbLIX POPM YUYEOHbIX 3aHATUMN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHMA YCNEeBaeMoOCTU U AOCTUXKEHUN OBy4aloLwmMxcsa Ans NPOMeXyTO4YHON
aTTecTtauum

TpaguumoHHas | X ©annbHO-penTUHroBas

8. OBECINEYEHUE ANCLUUNIUHDI

8.1. YuebHasa nutepartypa

a) ocHoBHas yyebHasa nutepaTtypa
ConHues KO.I. MaTtepuanoBegeHne [OnekTpoHHbIN pecypc]: y4ebHuk ansa By3os/ ConHues HO.IM.,
MpsixuH E.N.— 3nekTpoH. TekcToBble AgaHHble.— CI16.: XUMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3B6C «IPRbooks», no napornto.

6) pononHuTensHasa yyebHas nutepaTypa
1. 'ponsHoB A.B. MaTepunanoBegeHue: YuebHo-meTognyeckoe nocobume K npakTn4eckum u
nabopaTtopHbIM 3aHATUAM. [TekcT]: yuebHo-meToanyeckoe nocobue / A.B. MpongaHos, I'.H. TennyxuH,
H.H. Cutos, M.H. Xykosa. — CI6I'TY PrI1. — CIN6., 2013. - 78 c.
2. M'ponsiHoB A.B. MaTepuanoBefeHne: METOOUYECKNE YKA3aHUS 1 KOHTPOIbHbIE paboTbl Ans
CTY[AEHTOB 3a04HOM hopMbl 00y4YeHMs BCeX crnieumnansHocTen. [TekcT]: meToguyeckne ykaszanHusa / A.B.
ponsiHoB, '.H. TennyxuH, H.H. Cutos, M.H. Xykosa. — CM6I'TY PI1. — CMN6., 2013. - 19 c.
3. N'ponsaHoB A.B. JlutetHoe nponsBoacTso. [TekcT]: MeToaudeckue ykasaHusa / A.B. pongaHos, H.H.
Curos, M.H. XykoBa. — CINerTy Pri. — Cle., 2014. — 26 c.
4. I'ponsHoB A.B [uarpammbl COCTOSAHWUIA ABOVHbLIX CMnaBoB. [TekcT]: meToanyeckue ykasaHus / A.B.
ponsHoB, H.H. Cutos, M.H. XXykosa. — CI6lr Ty Pr1. — CI6., 2014. — 22 c. 'ponsiHoB A.B
Onarpammbl COCTOSIHWI OBOVHbIX CMNaBoB. [TekcT]: MeToanyeckne ykasanus / A.B. MponsHos, H.H.
Cutos, M.H. Xykosa. — CI6I'TY PI. — CI6., 2015. — 22 c.

8.2. NMepeveHb y4eGHO-MeTOANYECKOTO obecneYyeHust Ansi CaMoCTOATeNbLHOW PaboTbl
obyyvarowwmxca no gUcUmnIMHe
He npegycmoTpeHo

8.3. NepeyeHb pecypcoB HhOPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoAUMbIX AN OCBOEHUS AUCLUMIINHBI

He npegycmoTpeHo
8.4. NepeyeHb NHPOPMALIMOHHBIX TEXHOJIOMMW, UCMOJIb3YEMbIX NPU OCYLLECTBIIEHNN
obpa3oBaTenbHOro npouecca no AUCLUNIINHE, BKITHOYasA NnepeyYyeHb NporpaMMHOro obecneyeHus m

VIH(*)OpMaLIMOHHbIX CrnpaBOYHbLIX CUCTEM

Microsoft Windows 8.1
Microsoft Office Professional 2013
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8.5. OnucaHmne matepunanbHO-TEXHMYECKON Ga3bl, HEOOGXO0AMMOM ANSA OCYyLEeCTBIEHUA
obpasoBaTesibHOro npouecca no AUCUUNIINHe

1. Ayautopus ¢ MynbTUMeOUnHbIM y4eBHbIM KOMMNIEKCOM
2. Y4yebHasa nabopatopus « MaTepnanosegeHue u ropsiyag obpaboTka», yuebHasa nabopatopus
«MaTtepnanosegeHue»

8.6. MHble cBepeHuA n (Mnn) maTepuanbl

MynbTUMeOUnHbIA Y4eOHbIN KOMMIIEKC.

YyebHo-npakTnyecknin komnnekc Ha 6ase mukpockona JIOMO co BCTpOEHHbIM BUAEO-PEMMCTPATOPOM.
Komnnekt Mmukponudos.

Komnnekt y4ebHbIX Buageosanucen.

9. METOOUYECKUE YKA3SAHUA ONA OBYYAKLWNXCA NO OCBOEHUIO ANCLUUTMIIUHDbI

Buabl y4ebHbIx
3aHATUI n
camMocTosATeNbHas
paboTta
obyyvaromxcs

Opl'aHl/I3aLI,VIFI OeATeNIbHOCTU 06yqarou.|,er00ﬂ

JNlekuun

Ob6ecneynBaloT TEOPETUYECKOE U3YyYEHNe AUCLUUMNUHLL. Ha nekumsx nanaraetcs
OCHOBHOE coepkaHue Kypca, UNniocTpUpyeMoe npuMepamu, LMPOKO
ncnonb3ayeTcs 3apyGeXHbIil U 0TEYECTBEHHBI OMbIT MO COOTBETCTBYHOLLE
TemaTuKe.
OcBo€eHMe NeKUMOHHOIo MaTepuana obyyalolmmcs npeanonaraeT
creaytoume Buapsl paborT:
e KOHCMEKT NeKUUii: KpaTko, CXxemaTuyHO, NnocrefoBaTenibHO oUKCUpoBaThb
OCHOBHbIE MOMOXEHMWS, BbIBOALI U (DOPMYMMPOBKU; MOMeYaTb BaXHble
MbICINU, BbIAENATL KIoYeBble CroBa, TEPMUHbI.
Ecnv caMmocTosiTeNbHO He yaaeTcs pa3obpatbes B MaTepuane, Heo6xoanmMo
cchopMynMpoBaTb BOMPOC M 3aAaThb NpenodaBaTesito Ha KOHCYNbTauuy U1 Ha
NpaKTUYEeCKOM 3aHATUN.

MpakTnyeckne
3aHATUSA

MoaroTtoBka K NPAKTUYECKNM 3aHATMAM NpegnonaraeTt cneayowme Buapl pabor:
paboTa C KOHCNEKTOM NEKLMN;
e [OAroTOBKA OTBETOB K KOHTPOSbHbLIM BOMpOCaM;
e POCMOTP PEKOMEHOYEMOW NUTepaTypsbl, paboTa C KOHCMEKTOM NEKLNIA;
e [OArOTOBKA K KOHTPOSbHLIM paboTam No AUCLMNIIMHE.

JTabopaTopHble
3aHATMSA

JlabopaTopHble 3aHATMSA CNOCOOCTBYIOT pa3BUTUIO MPAKTUYECKNX HaBbIKOB BIadeHuWs
n3yyaembiMM meTogamu, obopygoBaHMeM, TEXHONOrMAMU B npoLecce
B3aVMOAEWCTBUSA CO YyCTaHOBKaMu M obpasuamu peanbHO AeNCTBYHOLLEro
obopynoBaHus, NpegnonaratoT nposeaeHne y4ebHoro akcnepumeHTa Ha
nabopaTtopHon ycTaHoBKe (CaMOCTOATENBHO NGO Mo PYKOBOACTBOM
npenogasaTtens); HabnogeHve 3a npoueccom, 1 ap.

Ha nabopatopHbix paboTax oby4varowmnca nsydaeTt npouecc nnm oobekT Ha
OCHOBE B3aUMOLEWCTBUSA C HAM UINN €r0 MogeNblo (HaTypHOM Unn matemMaTU4ecKomn).
B pesynbTaTe npoBeaeHMsa nabopaTopHOro 3aHATUA obyYatoLwmincs JomkeH nnbo
MOHSATb NPUHUMMNbBI YCTPONCTBA M paboTbl n3yvaemoro npeameTa (MpuknagHble
paboTbl), NM6O 0CBOUTL METOAMKY MCCreoBaHUSA NPeaMETOB CXOAHOro Tuna
(nccnepoBartenbckue paboThl).

CnepnyeT npeaBapuTenbHO M3y4nTb METOAMYECKNE YKa3aHMA MO BbIMOMHEHWIO
nabopaTtopHbIX paborT.

CamocrTosiTenbHas
paboTta

HaHHbi BUA paboThl Npegnonaraet pacluMpeHne 1 3aKkpenseHne 3HaHun, yMeHui un
HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUSAX MyTEM CaMOCTOSATENbHOWN
npopaboTku y4ebHO-MEeTOAMYECKNX MaTePUAoB NO OMCUMMITMHE; NOATOTOBKM K
KOHTPOIbHbIM paboTam n 3k3ameHy. CamocTosiTenbHasa paboTa BbINONHAETCA
WHOVBMAYAIbHO, a Takke MOXEeT NPOBOAUTLCA MO PYKOBOACTBOM NpenogaBaTens.

CnepyeT npegBapuUTErbHO N3YyYMTb METOANYECKME YKa3aHWS MO BbIMOSTHEHUIO
CaMOCTOATENbHON paboThl.

P

13.03.01 MaTepuranoBeaeHne n TeXHOMOMUst KOHCTPYKLUMOHHBIX MaTepuanos

CrtpaHuua 8 u3 15




Buapl y4ebHbIX
3aHATUN U
camMocCTodATENbHas
paboTa
obyyvaroLmxcs

OpraHusauns gesatenbHoCcTn oby4vatoLerocs

Mpn NoaroToBKe K 3K3aMeHy HEOOXOAMMO O3HaKOMUTLCH C MEPEYHEM BOMPOCOB,
npopaboTaTb KOHCNEKTbI NEKUUN N NPaKTUYECKUX 3aHATUIA, pEKOMEHOYEMYO
nnTepatypy, NONy4Y1MTb KOHCYNbTALMIO Y Npenogasartens.

10. ®OHA OLIEHO4YHbLIX CPEACTB
AnAa NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALIUU

10.1. OnncaHue nokasatenen u KputepuneB oueHuUBaHunA KOMnNeTeHUMN Ha Pa3JfINYHbIX ITanax nx
CbOpMMpOBaHVIFI, onucaHwue wkKan oueHnBaHusa

10.1.1. NMokasaTenu oueHMBaAHMUA KOMMNETEHLUMN Ha 3Tanax ux oopmmpoBaHusi

2) ObbscHsIEeT LenecoobpasHoCTb Bbibopa
KOHCTPYKLMOHHOIo matepuana
[eMoHCTpUpyeT OCHOBbI NCMOMb30BaHMWS
MUKPOCKOMUYECKOro aHanmaa ¢a3oBoro
cocTaBa MaTepuana B OTPaXX€HHOM CBeTe.
3) OueHnBaeT BNUAHME U3MEHEHUN
BHYTPEHHMX UNN BHELLHUX hakTopoB
cuctemMbl Ha (ba3oBbIN COCTaB.

AHanusnpyet pesynbTaToB C
npvBneyYeHvemM MaTemMaTM4eckoro annapara.
3HaKkoM C HOBEWNLLMMN MeToAaMUN UCTbITaHUI
N OLeHKM 0bopyaoBaHNs, MaTeprarnos U
MpoLEeCccoB, UCMNOJSb3yEeMbIX B NPOVU3BOACTBE.

TNoBoe 3agaHne

Kop, HanmeHoBaHue Mpencrtasnexne
KOMneTeHLmMm . OLEHOYHOrO OLEHOYHOro
lMokasaTenu oueHMBaHWA KOMNETEHLUI
(aTan ocBoeHus) cpeacTea cpeacTea B poHae
OlK-2(1) 1) JemoHCTpMpyeT METOAMKM pacyeTa 1. YcTHoe 1. MNMepeveHb
OBYXKOMMOHEHTHbIX AnarpaMmm ¢asoBbixX cobecesfoBaHne BOMPOCOB K
paBHOBECHIA. 2. MNMpakTuyeckoe | aKk3ameHy

(73 Bonpoca)

2. NpakTnyeckue
TMMNOBbIE 3aaHus
(15 3apgav)

10.1.2. OnucaHue WKan u KPUTEpPMEB OL,eHUBaHNA C(POPMMPOBAHHOCTU KOMNETEHLUN

KpuTepumn oueHnBaHnsa chopM1UpOBaHHOCTU KOMMETEHLUN

OueHka no Kputepuu oueHmBaHns chopMMpPOBaHHOCTM KOMNETEHLNIA
TpaauLUNOHHON
Lkane YcTHoe cobecenoBaHue [NpakTnyeckoe 3agaHue

O6yvatowuiics nokassiBaeT | ObyyatoLwmncs OeMOoHCTpupyeT
BCECTOPOHHEE U rNybokoe 3HaHMEe | MpaBWITbHOE MOHWMaHWe YCIOBMS 3aJaqu,
OCHOBHbIX 3aKOHOB, cBoboaHO | BnNageHune HaBblkaMu ee aHanu3a, Bblbopa
OpPUEHTUPYETCA B OCHOBHbIX MOHATUSX, | ONTUMAarnbHbIX TemMnepaTypHO-BPEMEHHbIX
TEPMUHAX U onpegeneHusax npu oTBeTe. | PEXXMMOB  TEPMUYECKOMN N XUMUKO-
YCBOMIT OCHOBHYIO NUTEpPaTypy U 3HAKOM | TepMuMyeckon o6paboTknm  marepuarnos,
c OOMNOMNHUTENBHON nnuTepaTtypon. | yMeHue npaBunbHO paccuuTaTb (pas3oBbi

OTNINHO MoxeT 06 BbACHUTL B3aUMOCBSA3b | COCTaB MCXOOHbIX U KOHEYHbIX MPOAYKTOB
OCHOBHBbIX M3nMYeckMx 3aKOHOB, | YMeeT NPUMEHATb MaTeMaTU4YECKNI
3aKOHOB (puM3nkM TBepAoro Tena W | annapaTt And peanusauuu nnaHa pelueHns
Xumuama TBepaodasHbix NpeBpalleHnin, | 3agadn 1, ecnn 3To HeobXoauMo, MOXeT
UX BIUSHWE Ha TexHonornyeckme W | NpeacTaBuTb ero rpaduyecku. [MNonyyun
aKcnnyaTaunoHHbIe CBOWCTBA | NpaBWMbHbIA  OTBET WU  MOXET  ero
MaTepunanos N 3HA4YEHNE 3TUX BENNYNH MHTEPNPETMPOBATb.
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ana nocrnegytowern npodeccuoHanbHON

geatenpHocTu. [posiBNAeT  LIMPOKYIO
9pyauUMIO B UCMNOMb30BaHWM y4ebHOro
mMaTepuana.
Obyuvatowmiica nokasbiBaet | OByvarowmica OeMOHCTpupyeT
AOCTaTOYHbIN YpOBEHb 3HaHWM | JOCTaTOYHOE MOHUMaHWE YCroBuS 3adaqun,
OCHOBHBbIX HU3nYeckmx 3aKOHOB, | BflageHWe  HaBblkaMu  €ero  aHanusa,
3akoHOB (bU3MKM TBEpOoro Tenma U | Bblbopa oOnTUManbHbIX — TemnepaTypHO-
XuMu3ama TBepaoasHbIX NpeBpaLlleHnin, | BPEMEHHbIX PEXUMOB TEPMUYECKON W
UX BIUSHME Ha TEXHOMOIM4Yeckme U | XMMUKO-TEPMUYECKOWN obpaboTku
aKcnnyaTauMOHHbIEe CBOWCTBa | MaTepwvaros, yMmeHue npaBuibHO
XOPOLLIO MaTepuanoB M 3Ha4YeHWe 3TUX BEMWYMH. | paccuntaTtb (PasoBbI COCTAB UCXOOHbIX U
OpueHTUpyeTCsi B OCHOBHbIX MOHATUSAX U | KOHEYHbIX NPOAYKTOB. HonyckaeT
onpegeneHnsx; YCBOMIT  OCHOBHYIO | HE3HAYMTENbHbIE norpeLHocT npu
nuTeparypy. HonyckaeT | NnpMMeHeHMn MaTemaTuyeckoro amnnapara
He3HauMTenbHbIE  MOrPELUHOCTU  MpuW | ANS peanu3auun nnaHa pelleHns 3agayu
OoTBETax Ha BOMPOCHI 3K3aMeHaunoHHoro | Monyuunn npaBuIbHbINA oTBeT, HO
funeta v [oONOMHUTENbHBIE BOMPOCHI | UCMLITEIBAET — 3aTPYOHEHUs  C ero
npenogasaTtens. WHTEpnpeTaumnen.
Obyvaowmiics  nokasbiBaeT  3HaHus | OBy4varowmincs BHMKAEeT B CMbIC YCIOBUS
yyebHOro martepuana B MWHMManbHOM | 3a4ayu, MOHWMAaeT MnNnaH ee peLueHus,
obbeme; MoXeT ChopmMynmpoBaTb OfHaKO, He MOXeT B MOMHON Mepe
OCHOBHble (DM3MYECKME 3aKOHbI, 3aKOHbI | peanu3oBaTb ee  pelweHue.  3HaeT
du3MKn TBEpOoOro Terma M XUMU3Ma | NPUHLUMDI BblibOpa ONTUManbHbIX
TBepAOdasHbIX npeBpaLleHuni, ux | TeMnepaTypHO-BPEMEHHbIX PEXMMOB
BMMSAHME  HA  TEXHONMOTMYECKNE U | TEPMUYECKON U XMMMUKO-TEPMUYECKON
yOOBIeTBO- aKcnnyaTauMOHHbIE cBowicTBa | 06paboTku MaTepu1aros, ymeeT
pUTENBHO mMaTepuanos, BrnageeT  OCHOBHbIMM | MpaBUIbHO paccynTaTb (Pa30BbI COCTaB
MOHATUAMM N ONpeaeneHusiIMU, HO MPU | NCXOOHBLIX U KOHEYHbIX MPOAYKTOB
3TOM, gonyckaeT 6onblioe KOnM4ecTBo
HenpuHUMNuanbHbIX OWNBOK; 3HaKoMm C
OCHOBHOW  nuTepaTypon;  gonyckaet
CyLleCTBEHHble OWnbkn B OTBETe Ha
3K3aMeHe, HO MOXET YCTpPaHWTb MX MoA
pPYyKOBOACTBOM npenogasaTens.
O6yvarowuiics He umeeT goctaToyHoro | Oby4atowmiics He MOXeT
YPOBHSI 3HAHWUSI OUCUUMIMHbBI; HE MOXET | MpoaHanuaMpoBaTb  YCIOBUE  3a4auM,
ccopmynupoBaTtb OCHOBHbIE | HAMETUTL MNaH ee peLIeHnsl, He crnocobeH
dm3ndeckme 3aKOHbl, 3aKOHbl (U3MKM | MPaBUIbHO paccyuTaTb (Pa3oBbIA COCTaB
TBEPAOro Tena n XMMU3Ma | UICXOOHbIX M KOHEYHbIX  MPOOYKTOB,
TBEpAOda3HbIX npespaLyeHunn, ux | Ha3HaunTb BbIGOp TemnepaTypHo-
BMWSAHUS  Ha  TEXHONMOIMMYeCcKMe UM | BPEMEHHbIX  PEXMMOB, He  BnageeT
aKcnnyaTaumMOHHble CBOWCTBa | MaTemMaTUyeCKUMm annapartom.
HeYOBNETBO- MaTepuanoB; Mfoxo opueHTupyetca B | [peacrtaBneHue 4dyxow paboTbl, OTka3 oOT
OCHOBHbIX TMOHATUAX W OMNPeAeneHusix; | BbiNMOMHeHNs 3adaHus
pUTEnbHO

MM0X0 3HaKOM C OCHOBHOW NUTepaTypou;
Jonyckaet npu OTBeTe Ha 3K3aMeHe
CYLECTBEHHblE OLWWOKN M He MOoXeT
YCTPaHUTb MX Oaxe nop PyKoBOACTBOM

npenogasaTens.
MonbITka cnucbIBaHUS, UCMNOMNb30BaHUS
Hepas3peLlleHHbIX TeXHU4YeCKnX
YCTPOUCTB nnm nornb3oBaHue

NoACKa3KoM Apyroro yenoseka.

* CywjecmeeHHbIe owubku — HedocmamoyHasi 2/1ybuHa u 0Co3HaHHOCMb omeema (Harnpumep,
cmydOeHm He CMO2 PUMEeHUMb meopemuyeckue 3HaHus 0551 06bsCHEHUS sisrieHuUd, 011 ycmaHOo8MeHuUs
MPUYUHHO-CrIe0CMBEHHbIX C8s13el, CPaBHEHUs U Krnaccugukayuu seneHuti u m.o.).

* Hecyu,ecmeeHHble owubKu — HENosiHoma omeema (Harnpumep, yrnyuieHue u3 suda kakoeo-nubo
HexapakmepHo20 ¢hakma, OOMOSTHEHUS MPU OrucaHuU rnpouecca, i8eHusi, 3akoHomepHocmeu u m.o.); K
HUM Moaym 6bimb OMHeceHbl 02080PKU, O0MYyUWEHHbIE NNPU HEBHUMameibHocmu cmydeHma.
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10.2. TunoBble KOHTPOJbHbIE 3aAaHUA UK UHbIe MaTepuarnbl, HeOOXoauMbIe ANA OLEeHKN 3HAaHUN,
YMEeHUM1, HaBbLIKOB U (UNK) ONbITa AeATEeNbHOCTU, XapaKTepuayroLwme aTanbl GpopMuMpoBaHus
KOMMeTeHUuun

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamm
¢hopmMupoBaHNA KOMNETEeHLUN

Ne
n/n dopmynmpoBKa BONpoCcoB Ne Tembl
MeTannbl, Kak OCHOBHbIE KOHCTPYKUMOHHbIE MaTepuansl. [ToHAaTue Kpuctannm4yeckoro
1 CTPOEHMS BELLECTBA, ANIeMeHTapHas s4erika, OCHOBHbIE TUMbl KPUCTanNIM4eCcKnx 1
peweTok, NapameTpbl ANeMEHTAPHOM SHENKMN.
2 Monumopdunam. AHmsoTponus. MarHuTHble NpeBpaLleHmns. 1
3 HecoBepLueHCcTBa KpUCTaNIMYecKkoro CTpoeHns (aedekTbl KpucTannmyeckom 1
CTPYKTYpbI). VIX TMNbl M BANsIHWE Ha NoKasaTenn CBOMCTB MeTanoB U HEMETAIIOB.
4 OcHoBHble CBOWCTBa MaTepuarnoB: NPOYHOCTb, TBEPAOCTb, YAapHasi BA3KOCTb, 1
ycTanocTtHasg NPOYHOCTb.
5 MaKpOoCKONMYECKUIN U MUKPOCKONMUYECKNIA aHann3 MmatepvarnoB. Bo3amMoXHOCTH 1 1
HasHa4yeHue.
Kpvctannuaauma metannos. BnusaHue creneHn nepeoxnaxgeHus (CKoOpocTy
6 OXNaXOeHNs) Ha MeXaHNYecKne CBOMCTBA OTNIMBOK. CTPOEHUE MeTanM4eckoro crnmTka. 2
MogundmumpoBaHue pacniasa 418 NofyYeH s MENKOKPUCTAIINIMYECKOW CTPYKTYPbI.
7 Mpaeuno a3 M'Mb6ca, oTnnyne npaeuna gas ansa TBepaodasHbIx cuctem. MNMpasuno >
pblyara v NpaBuIIo OTPE3KOB.
8 [dvarpamma COCTOSIHWIA CNITaBOB C HEOrPaHWYEHHOW /MOMNHON/ PpacTBOPMMOCTbIO 5
KOMNoHeHToB. Pa3sbl. CTPyKTYphI.
[varpamMmma coCcTOsiHWI cniiaBoB MexaHndyeckmnx cmecen. Pasbl. CTPYKTypbl. 2
10 [dvarpamma COCTOSIHWIA CNaBOB C OrpaHNYEeHHON PacTBOPMMOCTBIO KOMMOHEHTOB. Pa3bl >
N CTPYKTYPHI.
11 | AnarpamMma COCTOSIHMS CMNaBoB C XMMUYECKMM coegnHeHnem. Pasbl. CTPYKTypbl. 2
12 3aBUCUMOCTb NokasaTtenewn CBOMCTB CNiaBoB OT B1Aa AvarpaMmm coctosHus /3akoH H.C. >
KypHakoBa/.
13 Hdnarpamma cocTosiHWS Xenes3o-yrnepog Hkeneso-uemeHTut/. PaBHoBeCHbIe dhasbl. 3

Ob6nacTtu ctanen u yyryHos. NMpasuno das. MpaBunno oTpeskos.

14 | BnvsHue cogepXaHus yrnepoga Ha CBOWCTBa CTanemn. 3

15 MocTosHHbIE NpuMecK B cTansax. MpoucxoxgeHvne npumecen B ctansx. O4nctka ctanen
OT BpeAHbIX NpUMecen.

CkpbITble npuMecy B ctansx. CneunarnbHble npumecy B ctansx. OuncTka cranew ot

16 .
BpeAHbIX NPUMeCceN.

17 Knaccudmkauus ctanen — ocHoBHble cnocobbl Knaccudukaumm. 3

Cnocobbl nponssoAcTea cTanu. MapTeHOBCKUI, KOHBEPTOPHbIW, 3N1IEKTPOCTaNMN.

18 JOCTOMHCTBa M HeJOCTaTKM NPOLLECCOB. 3

19 Knaccudukauus YrMepoAncThIX cTanel no ka4ecTBy U HasHayeHuo. MapkupoBka 3
YINepoamncTbIX cTanei.

20 YrnepogucTble ctany o6blIkHOBEHHOTO KavecTBa. MpuHUMNbI MapkupoBku. O6nacTu 6
NpUMEHEeHMsI.

21 KauecTBeHHbIe 1 BbICOKOKa4YeCTBEHHbIE YINepoaNCTbie KOHCTPYKLIMOHHBIE CTarnu. 6
MapkupoBka, 0611acTv NpYMeHeHMsl.

29 BnusiHne cogepkaHus cepel 1 docdopa Ha MexaHUYEeCKNe XapakTepUCTUKN 6
KOHCTPYKLMOHHBIX cTanein.

23 OCHOBHblEe NPUHLNMBI MapKUPOBKM KOHCTPYKLMOHHBIX YrNepoancTbiX 1 6

KOHCTPYKUUOHHbIX NTErMpoBaHHbIX cTanen.

24 | Ka4yecTBEHHbIE M BbICOKOKAYECTBEHHbIE YINEepPOAUCTbIE MHCTPYMEHTAarbHbIE CTanMu. 7

o5 OcHOBHbIe nerupyroLme anemMeHTbl, obecneynBatoLLme XapoCTONKOCTb U
»XXaponpo4HOoCTb cTanen. MeToabl OLEHKU XXapOCTONKOCTM U XXaponpo4yHOCTM CTanemn.

26 OCHOBHbIE KpUTEPUN XapONPOYHOCTM U XapOCTOMKOCTU. MNprMepbl NErMpoBaHHbIX
)KaponpoYHbIX M XapoCTONKMX cTanen un cnnasos. O6rnacT UX NPUMEHEHMS.

27 | NlermpoBaHHble cTanun, 0603Ha4YeHNe NEervpyoLwmx 31IEMEHTOB 5

nerVIpOBaHHble cTanu, MapKnpoBka nermpoBaHHbIX MHCTPYMEHTallbHbIX U

28 9 5
KOHCTPYKUUMOHHbIX CTaneu.

29 Cneumaanble lermpoBaHHble CTanun: aBToMaTHble, SJIEKTPOTEXHUNYECKMeE, 5
BbICTPOPEXYLLUME, M3HOCOCTOMKIE

30 | CnocoG npoussosicTBa HyryHa. MICXofHOE Cbipbe, OCHOBHbIE NapameTpLl NpoLecca 3

OOMEHHOW BbiNnaBKu YyryHa.
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31 | YyryHbl. Bugbl 4yryHoB. CBoncTBa YyryHoB. Knaccmndmkaumns 4yryHoB. 3

Cepble 4vyryHbl. PasHoBngHocTu. MapkupoBka cepblix YyryHoB. dopma rpadguTa.

32 . 3
MeTtannunyeckas ocHoBa - Buabl. CBOMCTBA.

33 Haknen u pekpuctannusaumsa. OnpegeneHune temnepartypbl pekpucTannusaumm xenesa 4
W Opyrux MeTanmnos.

34 | Kputunyeckne TOYKM cTanu. 4

35 MpeBpalleHne nepeoxnaxgeHHoro aycTeHuTa B cTanu. MpoaykTbl NpeBpaLlLeHus 4
nepeoxnaxageHHoro aycTeHnTa n ux CBOMUCTBa.

36 | HepaBHOBeCHbIE CTPYKTYpbI B CTansX. 4

37 Omxur. Bugbl omxkura. OnpegeneHve TemnepaTtypbl Harpeea ans omxkura ctanu no 4
anarpaMmme xeneso-yrnepog.

38 | Omxur nepBoro u BToporo poga. TemnepaTypHble ycnosuda. O6nactu npuMeHeHus. 4
Bakanka ctanu. Belbop TemnepaTypbl HarpeBa 1 CKOPOCTUN OXNaXKAEHUSA NS 3aKarnku.

39 | Kputunueckas ckopocTb 3akanku. CTpykTypa 3akaneHHoun ctany. 3akanMBaemMocTb U 4
npoKanvBaemMocTb CTanu.

40 HenonHas 3akanka ctann. Obnactu npumeHeHusl. Beilbop TemnepaTypbl Harpesa 1 4
CKOPOCTM OXNaxdeHus.

41 | MNonHasa 3akanka ctanu. 4

42 | Cpegpbl 4ns HarpeBa 1 oxXNaX4eHus cTanem npy ux 3akaske. 4

43 | Cnocobbl 3aKanku ctanen. 4

44 Hopmanusaumsa cranu. Onpegenenvne TemnepaTypbl HarpeBa M CKOPOCTU OXNaXOeHUs. 4
O6racTn NpUMEHEHUS HOpManNu3aumnn.

45 OTtnyck ctanu. HasHauyeHne. BnnsiHne TemnepaTypbl OTNycKa Ha CTPYKTYpY U CBOMCTBaA 4
cTanw.

46 OTtnyck ctanu. lNpoueccol, Npoxoasiine B §aKaneHH017| cTtanu npu otnycke. BnuaHue 4
TeMmnepaTypbl OTyCcKa Ha CTPYKTYpY 1 CBOWCTBA CTanu.

47 OTtnyck ctanu. PasHoBmuagHocTu oTnycka. [Npouecckl, npoucxogsiime B 3akaneHHOM

cTanu npv otnycke. BnivsiHne Temnepatypbl OTNycka Ha CTPYKTYpPY M CBOWCTBA CTanw.

48 | YnyyweHue ctanu. Kakve ctanv sBNsTCs yny4yllaeMbIMu.

XuMUKo-TepMuyeckas obpaboTka. LiemeHTaumsa. Ctanu, nogsepraemble LeMEHTaLUN.
49 | CTpyKkTypa v CBOMCTBA LleMEHTOBAHHOro cnosi. OkoH4aTenbHas TepMmuyeckas 1 4
MexaHmyeckast 06paboTka cTanm nocne uemeHTaumm

XuMmuko-TepMmmyeckas obpaboTtka. AsotuposaHue. Ctanu, nogsepraemMblie

50 4
a30TMPOBAHMIO.

51 | XvmMuko-Tepmmnyeckas obpaboTka. HuTpoueMmeHTaumsa n noBepXHOCTHas MeTannMsauus. 4

52 | MNpokaTka cTanen, cnocobbl 1 NX Ha3HaYeHNE. 4

53 | BonoyeHwe, n3rotoBneHne npoBOSIOKM. 4

54 Meab n ee ceonctea. Obnactn npumeHeHus. Knaccudumkaumsa n mapkupoBka MegHbIX 9
cnnasoB. O6nacTv npyMeHeHNss MegHbIX CMaBoB.

55 JlatyHn. lecdbopmupyembie natyHu. Coctas. MapkupoBka. Tepmuyeckasi o6paboTka. 9

MexaHunyeckne csoncTBa.

56 | JlutenHble natyHu. MpuHUMIbI MapknpoBku. O6racTn NpuMeHeHus. 9

BpoH3bl nuTenHble 1 gedopmupyemsble. MNMpruHLMNLI MapKUpPoBKU. [pruMepbl Mapok

57 N 9
OpoH3. Tepmuyeckas obpaboTtka. MexaHuyeckme CBOMCTBA.

58 TutaH 1 ero ceocTBa. TutaHoBble cnnasbl. Knaccudukaunsa TMtaHoBbIX CNNaBos. 10
TepMudeckas o6paboTka TUTaHOBbLIX cnriaBoB. MexaHU4eckne CBOMCTBA.

59 AntomMuHUA 1 ero cnnasbl. CBoncTBa anoMuHmng. Knaccudpukaums antoMmMHUEBbLIX 10
cnnaeoB. Mapku. CoctaB. Tepmnyeckast obpaboTtka. CBoncTea.

60 JluTenHble antoMuHKUeBble cnnasbl. MapkupoBka. TepMmuyeckas obpaboTka. 10
MexaHnyeckue CBOMCTBA.

61 Hedopmrpyemble anoMmuHneBble cnnaebl. Knaccudgukaumsa. Mapkuposka. Tepmuyeckas 10
obpaboTka. MexaHn4eckne CBOMCTBA.

62 BbicokonpoyHble antomuHueBble cnnaebl. Mapku. CocTtaB. Tepmuyeckasi obpaboTka. 10
MexaHunyeckne cBoncTBa.

63 Marnui u ero csoncTBa. JlutenHsle n gecopmupyemMblie cnrasbl MarHms. Tepmuyeckas 10
obpaboTka. MexaHn4YecKkne CBOMCTBA MAarHMEBLIX CM1aBOB.

64 MHCTpymMeHTanbHble MaTepuarbl BbICOKOM TBEPAOCTU: MeTaniokepaMmnyeckue, nx 8
MapK1pOBKa; MUHEPANIOKEPaMUYECKNE PEXYLLME MHCTPYMEHTAalbHbIE MaTepuansbl.

65 LWramnoBble ctanu. CTanu Anst XONo4HOW M ropsiyen WTamnoBkK. TepMuyeckas 8
obpaboTka. Mapku ctanen.

66 | BbicTpopexyLine cTanun, HasHadeHne, NokasaTenm CBONCTB, TepMnyeckas obpaboTka. 8

67 | VI3HOCOCTOMKME CTanu, TUMbl KI3HOCOCTONKUX CTaneun. 8
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68 | KoTenbHble cTanu. 8

69 Koppo3MOHHO-CTOMKME cTanu. BnuaHue nermpyrowmnx anemMeHToB. XpoOMUCTbIE U 8
XPOMOHMKeneBble cTann. MexXKkpuctannMtHas Kopposus.

70 HemeTtannuuyeckne matepuansl. OCHoBHbIE BUAbI. [1nacTmaccsl, nx knaccudukaums, 11
cocTaBbl, 061acTu NPUMEHEHMS.

71 | MNopowkoBas meTtannyprus. NopolkoBblie MaTepuanbl, MOHATUE NOPUCTOCTHU. 11

72 KomMnosnunoHHble matepuansl. MaTtpuua n HanonHutenb. CBOMCTBA KOMMNO3UTOB. 11
[MpMMeHeHne KOMNO3MTOB.

73 BnusaHne matepmana n o6beMHOM 40NKU NOp HA 06MacT¥ NPUMEHEHUSA MOPOLLIKOBbLIX 11
MaTepuanos.

10.2.2. BapuaHT TUNOBbIX 3a4aHUM, pa3paboTaHHbIX B COOTBETCTBUU C YCTAHOBIIEHHbIMU 3Tanamm
dopMnpoBaHUs KOMNETEHLNM

Ne
a/n YcnoBust TUMOBBIX 3a4au OtBet
Y10A - yrnepoaucTtasa MHCTpyMeHTanbHas BblICOKOKa4YeCTBEHHast
cTanb ¢ cogepxxaHvueM yrrnepoga 1,0%.
18XI'T - KOHCTPYKUMOHHAsA Ka4yeCcTBEHHas NIerMpoBaHHas ctanb
c cogepxaHuem yrnepoga 0,18%, -mapraHua 1,5%, T-tutaH
PaclumndpoBaTb yKkasaHHble 1,5%.
MapKu:
Y10A P9 - BeicTpopexyLaa MHCTpyMeHTanbHasi ctanb C
1 18XI'T copepxaHmem bonee 1% yrnepoga, P- nHaoekc aaHHOM rpynnbl
P9 ctanu, sonbdpama- 9%.
C4y10
T15K6 CY10 - cepbIn YyryH ¢ npegenom Npo4yHOCTU
os = 100 Mla.
T15K6- TMTaHO-BONbMOPaMOBbI KapObMaHbIN TBEPAbIA CNNnaB,
obo3HavaeTca bykBamun T, K. Kapbuga tutaHa 15%, kobanbta
6%, kapbug Bonbdpama 79%
1. HapucoBaTb guarpammy 1. HapucoBaTb AuarpamMMmy COCTOSIHUS  CMMaBOB C
COCTOSIHUSA CMnaBoB, C | HeorpaHW4YEeHHOW pPacTBOPMMOCTBIO KOMMOHEHTOB B TBEPAOM
HeorpaHuyeHHon cocTosiHuu (puc. 1).
pPacTBOPMMOCTbI KOMMOHEHTOB
2. YkasaTb BO BCeX
obnactsax guarpammbl (©a3oBbif
COCTaB. A X
3. YkasaTb BO BCEX B
obnacTsax anarpammbl E' y
CTPYKTYPHbI COCTaB. o at
4, Ona cnnaea c 5
cogepxaHmnem 20% B: = a
- onpegenutb coctaB a3 B
2 cnnase Ans nobov ToYkn mexay o
NMKBMAYCOM U CONUAYCOM;
-OnpeaennTb KONMYECTBO KaXKaom
13 has ang Tom Xe TOUKN. i
20 40 60 &0
— Y8

2. YkazaTb BO BcCex o00nactsax auarpammbl  ¢©asoBbli
cocTaB (CM. guarpammy).

3. VYkasaTb BO Bcex obnactsix Auvarpammbl CTPYKTYPHbIN
cocTaB (CM. guarpammy) — a — TBepAblil pacTeop.

4. CoctaB ¢pas, (B, %)

X-c-40

a—b-8

P
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KonnyecTtso ¢has:
Qx =ba/bc100=12/32 = 37%;
Qo =ac/bc-100= 20/ 32 = 63%.

3 1. Hapucosatb pguarpammy | 1.  Hapucosatb  agmarpammy  COCTOSIHUS — CNNaBoOB  C
COCTOSIHMSA CNnaeos, C | HEOrpaHM4YeHHON PacTBOPMMOCTBIO KOMMOHEHTOB B TBEPAOM
HeorpaHuyYeHHoN cocTosiHMM (puc. 1).
pPacTBOPMMOCTbIO KOMMOHEHTOB
2. Ykasatb BO BCEX
obnactsax guarpaMmmbl asoBbil :’l A b4
COCTaB. B <
3. Ykasatb BO BCEX E
obnacTsx anarpaMmmbl o ot K
CTPYKTYPHbIN COCTaB. g
4, Ons cnnaea c " a
cogepxaHnem 20% B.

a. NoCTPOUTb KpuBYHO o
OXNakaeHust JaHHOro cnnaea M ‘
ykasaTb  npoucxogswme  npu
OXnaxaeHun npeBpalleHnss BO
BCEM TemnepaTypHOM WHTepBarne i
20 40 60 &0
oxnaxgeHws OT Temnepartypbl R
nnasneHnst 40 KOMHaTHOW;
5. Ykasatb caMblil | 2. YkasaTb BO BCex 06nacTsx auarpammbl asoBbilii COCTaB (CM.
TYronnaskui cnnas unn | nuarpammy).
KOMMOHEHT. 3. YkasaTb BO BCcex obnactsix guarpaMmMbl CTPYKTYPHBIN COCTaB
(cm. gnarpammy) — o — TBEpAbIN PacTBOp.
4. [Ina cnnaea ¢ cogepxaHmem 20 % B:
- NOCTPOUTbL KPUBYIO oxnaxaeHus (puc. 2);
—
o
3
o
oy
g
=K-0+1
2=2-2+1=1
spomAa
5. YkasaTb camMblii TYronniaBkuin Cnias UM KOMMOHEHT.
CambIn TyronsiaBkun KOMNOHEHT — A.
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10.3. MeToau4yeckune marepumansbl,

onpepaensowme npoueaypbl oueHUBaHUA 3HaHWIW, YMeHUI, BNageHU (HaBbIKOB U (Unu)

NMpPakTU4eCcKoro onbiTa ,D,eilTe.ﬂbHOCTM), XapakTepusyrLwux atanbl (*)OpMVIpOBaHMﬂ KOMMeTeHuUn

10.3.1. YcnoBua ponycka obyuvarouwerocs

aKageMun4yecKom 3a40/MKeHHOCTH

K caavye JK3aMeHa U

nopsigoK JUKBMOauumu

lMonoxeHne o npoBeaeHn TEeKyLlero KOHTPOJIA ycneBaeMOCTu u npomemyTquoPl arrecrauunm

obyuvatowmxcsi

10.3.2. Popma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

yCTHasi

10.3.3. Oco6eHHOCTU NpOoBeAeHUA IK3aMeHa
e Bo03MOXHOCTb NOMNb30BaTLCA KaNbKyNATOPOM;

X

NMMCbMEeHHasn

KOMMNbOTEPHOE TECTUPOBaAHNE

e Bpems Ha noaroToBky oTBeTa no 6unety 50 MUHYT.

nHas*

P

13.03.01 MaTepuranoBeaeHne n TeXHOMOMUst KOHCTPYKLUMOHHBIX MaTepuanos

Ctpanuua 15 u3 15



