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1. BBEOEHMUE K PABOYEN NMPOrPAMME OUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbli

Basoas | x | O6szatenbHas || [lonofHMTENLHO
Bnok ABnaeTca
1 hakynbTaTMBOM

BapuaTusHasn I:l Mo BLIGOpy D

1.2. Uenb gncumnnuHsbl
CdopmupoBaTb KOoMneTeHUMM obydatouierocss B 0bnactm TeXHUYECKMX Marepuarnos, cnocobax ux

nony4yeHus, d’.)OpMI/IpOBaHI/Iﬂ 3aroToBOK W pAeTtanen, o 3aBUCMMOCTM CBOWMCTB mMaTtepuanoB OT WUX
CTpOEHud, o crnocobax AOCTMXEHMSI OMTUMarbHbIX CBOWCTB, O 3aBMCUMOCTM CBOWCTB OT ycn03m7|

JKcnnyataunun.

1.3. 3agaum gucumnnuHbl
e PaccmoTpeTb MaTepuanoBedyecKMe acnekTbl  pauuMoHanbHOro  Bbibopa  KOHCTPYKLMOHHbBIX
MaTepunanoB UCXOOSA U3 YCIIOBUI 3KCNnyaTauuu.
e PackpblTb nNpuHUMNBI Hay4yHOro noaxoda K BblIOOpy mMaTtepuanoB ANsl U3rOTOBIIEHUSA TEennoBbiX
3Hepro- annapaToB 1 KOHCTPYyKumMi B LIBIT.
e [lpogeMOHCTpMpOBaTb OCODEHHOCTM BMWUSHUS 3aBMCMMOCTM XUMWYECKOro CcocTaBa, (ha3oBOM
CTPYKTYpbl Marepuana Ha ero TEXHOMNOrMYEeCKUe 1 aKCnyaTauMOHHbIE XapaKTePUCTUKN.

1.4. MepeyeHb NNaHMpyeMbIX pe3yrbTaToB 06Yy4YeHUs MO AUCLUNIIMHE, COOTHECEHHbIX C
nfaHUpPyeMbIiMU pe3yribTaTaMU OCBOEHUsA obpa3oBaTesibHOW NporpamMmmbl

Koa
OTan ¢opmmpoBaHus
KOMMeTeHL MK dopMynmpoBka kKomneTeHUun
OnK- 2 CNOCOGHOCTbLIO AEMOHCTPMPOBaTL 6Ga30Bble 3HAHUS B 1

o6racTn ecTeCTBEHHOHaYYHbIX AUCLMMINH, TOTOBHOCTbIO
BbISIBIIATb ECTECTBEHHOHAYYHYH CYLLHOCTb Npobnem,
BO3HMKaOLLIMX B X0e NpodeccroHansHom AeaTenbHOCTY;
NPUMEHSTb ONS UX pa3peLLeHnsi OCHOBHbIE 3aKOHbI
€CTeCTBO3HaHUA, MeTobl MaTeMaTM4ecKoro aHanmsa u
MOOENNPOBaHMS!, TEOPETUYECKOTO U SKCNEPUMEHTANIbHOrO
uccnegoBaHus

MnaHupyeMble pe3ynbTaTbl 06yYeHUs

3HaTb:

1) MeToauku pacyeta ABYXKOMMOHEHTHbIX AuarpamMmm ¢a3oBbiX paBHOBECUMN.
2)OCHOBBI MMKPOCKOMMYECKOro aHann3a hasoBoro coctaBa matepuana B OTPaXXeHHOM CBETE.

YmeTb:
1) OueHuBaTtb BNNSHME U3MEHEHUIN BHYTPEHHUX UMW BHELLHUX (DaKTOPOB CUCTEMbI Ha (pa30BbI COCTaB.

2) O6BbACHATL Lenecoobpas3HoCTb BbIOOpa KOHCTPYKLMOHHOIO MaTepuana

Bnagets:

1) AHann3om pe3ynbTaToB C NPUBMEYEHNEM MaTeMaTUYeCcKoro annapara.

2) Hosenwumun metogamum ucnbiTaHW U OLLEHKM 060pyaoBaHNs, MaTepmarnoB U NpoLEecCcoB,
UCnonb3yembix B MPOU3BOACTBE.

1.5. AucumnnuHsl (NpakTUKN) o6pa3oBaTenbHON NPorpamMMbl, B KOTOPbIX 6bIN10 HaYaTo

chopmMmpoBaHue KOMNEeTeHLMN, yKa3aHHbIX B n.1.4:
OvcumnnuHa 6a3upyeTcst Ha KOMMNETEHLNAX, COPMUPOBAHHBLIX Ha NpeablayLLEM YPOBHE

obpasoBaHusi
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2. COOEPXAHUE ANCLUMIIUHDbI

O6bem (4achl)

HanmeHoBaHue 1 cogepxaHue o I 5 S8 =
y4ebHbIX Moayneil, TemM 1 hopM KOHTPOIS g g'; € (5';— g'; (5';— g'; q
OV P TWO|l® WO
o M O|l®m™ O
Mogynb 1 Obwasn Teopusa matepmanoBegeHUsi
Tema 1 ATOMHO-KpUCTanInyeckoe CTpoeHne MeTannoB 6 10 12

CBefeHnst 0 BHYTPEHHEM CTPOEHUM, gedekTtax M CBOMCTBAX MaTepuanoB. Tunbl
KpUCTann4yeckmx peweTok Mmetannos. [Nonnmopdunam. AHM30TpoNuS.

Tema 2 ®a30B0O-CTPYKTYPHbIN COCTaB CNNaBoB 18 18 14
3aKOHOMEPHOCTU  KpuUCTannu3auunm MartepuanoB. TepMuMHbl Teopuu CrMiaBoOB:
KOMMOHEHT, cucTtema, asa, CTpykTypa. TunoBble AnarpaMmbl COCTOSIHUSE: CrMi1aBOB-
MEXaHWYEeCKNX CMecel, TBepAdblX PacTBOPOB, C OrpaHMYEHHOW pPacTBOPUMOCTLIO
KOMMOHEHTOB, C XUMMWYECKMM COEOUHEHMEM, C MNONMMOP(HLIM NpeBpaLleHneM.
MpaBuno das. MNpaBnno oTpe3koB. ABTeEKTMKA. OBTEKTOMA. CBSA3bL CBOWCTB CMS1aBOB
C BMOOM gmnarpaMmM COCTOSIHUA KOMMOHEHTOB.

TeKywmn KoHTponb 1: 3awura nabopaTopHbIx paboTt 4 4
Moaynb 2 XXene3o 1 ero cnnaBbl Ha ero OCHOBe

Tema 3 XXene3o n cnnaBbl Ha €ero oCHoBe 16 14 17
Ounarpamma cocTosiHMst chnaBoB Xeneso — uemMeHTUT. @dasbl.  dasoBble

npespaweHns. CTPyKTypbl CTanem W 4YyryHoB. YrnepoaucTtble — cTanwu.
TexHonornyeckne pobaskm m BpedHble npumecu. Knaccudpumkaums yrnepoamcTbix
cTanewn no Ka4yecTBy, COAEPXKaHUIO yrrnepoaa 1 HasHadeHuo. MpuHLMNBLI MapKMpOBKM
yrnepoauctbix ctanen. Knaccudumkaums cepbix 4YyryHoB Mo dopme rpaduTHbIX
BKIIIOYEHUI 1 MeTannnyeckon ocHoee. MapkmpoBka cepblx YyryHoB. CBovicTBa.
Tema 4 Oechopmauus n Tepmmyeckas oopaboTka meTannnmyecKux mMartepuanos 14 12 16
Hedopmauma metannumyecknux matepuanoB. Haknen. OnpegeneHne noHATWA
TepMmyeckon obpaboTkn. Cmsrdarowasa u ynpoyHsiiowas Tepmmuyeckass obpaboTtka.
OTxur n Hopmanusaums. Buagbl omxura. Lenn omkura. 3akanka cranu. MonHasa u He
nonHas 3akanka. Kputndeckas ckopocTb 3akanku. 3aBMCUMOCTb CTPYKTYpbl CTanu oT
CKOPOCTM  OXNaXOEHUs W3  ayCTEHWTHOro CcocTosiHuA. [lpokanMBaeMocTb U
3akanueaemocTtb. OTnyck. Buapl otnycka. 3aBUCMMOCTb CTPYKTYPbl U CBOWCTB CTanu
OT TeMneparypbl oTnycka. XMMUKO-TexHMYeckas obpaboTtka ctanv.

Tema 5 O6Wwme cBeAEHNA O NNerMpoBaHHbIX CTanAX 14 12 16
HepocTaTtku yrnepoamcTbIX cTanemn u npenmyLlecTsa nerMpoBaHHbIX.
B3sanmopencTtene nervpyowmx aremMeHToB ¢ yrinepoaomM. BnusiHme nerupyrowmx
3NEeMEHTOB Ha NONMMOpPMHbIE NPeBpaLLEeHNs], NpeBpaLLeHre NnepeoxnaXxgeHHoro
aycTeHuTa, npokanMeaemocTb. Knaccudukaums nermpoBaHHbIX cTanemn.
MapkupoBka. >Kapornpo4YHOCTb 1 OKanmMHOCTOMKOCTb. Kpntepum xxaponpovyHoCTH:
ANnTernbHasa NPoOYHOCTb, NON3y4YecTb. BnusHue nervpylowmx anemMeHToB Ha
XapornpoYyHOCTb M OKarIMHOCTOMKOCTb. TenmnoycTon4mBbIe, XKXaponpoyHble 1
okanuHocTonkme ctanu. XXaponpoudHble cnnaebl. CoctaBbl. CeoncTBa. Obnactu
NPUMEHEHNUS.

Tema 6 KOHCTPYKLMOHHbIE CTanu obLero Ha3Ha4YeHus 12 12 14

KOHCTpYKUMOHHBIE CTanu obLero Ha3Ha4YeHust: yrnyylaemble, NPYXUHHbIE,
noaBepXXeHHbIe MOBEPXHOCTHOMY YNPOYHEHMIO, CTpouTernbHble. Mapku. CBoncTBa.
MprmeHeHue.
Tema 7 KOHCTPYKLUUOHHbBbIE CTanu cneyuanbHOro HasHa4yeHus 12 12 14
>Kaponpo4yHoCTb U OKaNMHOCTOWMKOCTb. KpuTepum >XaponpoyHOCTU: AnuTernbHas
NPOYHOCTb, MON3yyYecTb. BnusHwe nervpylowmx 3neMeHTOB Ha KapOmnpOYHOCTb U
OKanMHOCTOMKOCTb. TennoycToMYmBbIE, >XapomnpoyHble U OKarMHOCTOWKWE CcTanwu.
YKaponpouHble cnnaebl. CocTaBbl. CBonctea. O6ractv NpUMeHeHs.
Tema 8 Ctanu 1 cnnaebl ¢ 0co6biMU hU3N4EeCKUMU CBOUCTBAMMU 10 12 12
Kopo3noHHO-CTOVKME  CTanw. Mapkn. HasHauyeHne.  CsowicTBa. HoBble
MeTannuyeckme wmatepuanbl. MapTeHuctoctapetwowme cranu. Cnnaebl NamsaTu
dopmsl.
Tekywm KOHTponb 2: 3awmTa nabopaTopHbIX paboT 4 4
Moaynb 3 LiBeTHble MeTannbl U cnnaBbl, UHCTPYMEHTaNbHble MaTepuansl,
KOMNO3ULIMOHHbIE MaTepuansbl.
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O6bem (4achl)

oe
oe

HanmeHoBaHue u cogepxaHue
y4ebBHbIX Moaynen, Tem n opm KOHTpons

O4yHoe
06yyeHu
UsRo=

3a04H
06yyeHu
3a04H
06yyeHu

o
[
o

1

N

Tema 9 Tskenble LBeTHble MeTansbl 1
Megb 1 ee ceowncTtBa. ObnacTtb npuMeHeHud. Cnnasbl Mean. MNpUHLKUIBI MapKUPOBKU
MeHbIX cnnaBoB. JlaTyHu. Knaccudukaumsa naTtyHemn no CTpyKType.
Oedopmunpyemsblie n nuteriHble naTtyHU. Mapku naTyHen, coctaBbl, CBOMCTBA.
MpumeHeHue naTyHen. bBpoHsbl. Buabl 6poH3: 0noBAHKCTBIE, antOMUHMEBSIE,
CINOXHOro XMMNYECKoro coctasa. JlnuteriHsle n gecopmmpyemolie 6poH3bl. Mapku,
COCTaBbl, CONCTBA, 00NacTy NpUMeHeHUs1. AHTUPUKLNOHHbIE CNaBbl.
Knaccudumkaums.

Tema 10 Jlerkue uBeTHbIE MeTannbl

TutaH. CBowcTBa TuTaHa. ['a3oHackbilweHne TutaHa. TuTaHoBble crnasbl. CocTaBsbl.
Corictea. Obnactu npumMeHeHus. AMOMWHUA W ero CBOWCTBA. AIOMUHMEBbLIE
cnnasbl: gechopmMupyemble, He yNpoYHsSieMble TepMUYeckon obpaboTKon; NUTENHbIE
MU KoBO4YHble. Mapku, cocTaBbl CBOMCTBa, obnactv npvMeHeHus. MarHui mn ero
cBouncTBa. MarHueBble cnnasbl. JlutenHble n aeopMmmpyemble MarHMeBble Crnasbl.
Mapku, cocTaBbl, CBOMCTBA, 0651aCTM NPUMEHEHNS.

Tema 11 UHCTpyMmeHTanbHble MaTepuarbl, KOMNO3ULIMOHHbIE MaTepuanbl
TpeboBaHus npeabsaBnsemble K MUHCTPYMeHTanbHbIM Matepuanam. Knaccudumkaums
" MapKupoBka WHCTPYMEHTaIbHbIX MaTepuanos. YrnepoaucTtbie "
HM3KonerMpoBaHHble cTanu. beicTpopexywme ctanu. TeBepable cnnasbl. CocTaBsbl,
Tepmuyeckasi 06paboTka MHCTPYMEHTarnbHbIX MaTepranos.

KomnosnumoHHble maTepmanei.

TeKywmn KoHTponb 3: 3awuTta nabopaTtopHbIx paboTt 4 4
KoHTponbHas paboTta

MpomexyToyHas aTTecTauusi No AUCLMNIINHE - 3K3aMeH

10 10 12

10 10 12

20
36 9
180 | 180

36
180

BCErIO:

3. TEMATUYECKWIA NMNAH

3.1. llekunn
O4yHoe 0by4eHue O4yHo-3a04HOE 0BYy4eHNEe 3ao4Hoe 0by4veHune
Homepa
N3 Howmep Obbem Howmep Ob6bem Howmep Obbvem
yyaeMblX TeM
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achl)
1 1 2 2 4 3 1
2 1 2 2 4 3 0,5
3 1 2 2 4 3 0,5
4 1 2 2 4 3 0,5
5 1 2 2 4 3 0,5
6 1 2 2 4 3 0,5
7 1 1 2 2 3 0,5
8 1 1 2 2 3 0,5
9 1 2 2 2 3 0,5
10 1 1 2 2 3 0,5
11 1 1 2 2 3 0,5
BCEIO: 18 34 6
3.2. NpakTnyeckme 3aHATUA
O4yHo-3a04HOE 3aoyHoe
O4yHoe 00yueHune
Homepa obyyeHune 0by4eHne
n3yyaembl HammeHOBaHme‘ Homep Homep Homep
1 cbopma 3aHATMI Obbem O6bem O6bem
X TeM cemecT cemecTt cemecT
(vacel) (yacnbl) (vacnbl)
pa pa pa
5 OCHOBHbIE TUMNbI gnarpaMmm 1 4
COCTOSIHUN
[dunarpamma coCToSHUN 1 4
cnnasoB Fe-FesC
[MpokaTka 1
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O4yHOo-3a04HOE 3ao4Hoe
OuyHoe 0by4yeHune
Homepa obyyeHune obyyeHne
n3yyaembl HaMMGHOBaHMGV Howmep Howmep Howmep
1 hopma 3aHATUN Obbem Obbvem Obbvem
X TEM cemecT cemect cemect
(vacel) (4acobl) (vacnbl)
pa pa pa
MaTepuanbl npumMeHsieMble B
8 TEenno-aHepro- 1 2
MaLLUMHOCTPOEHNU
4 MapkupoBska 1 2
3 Jlutbe 1 2
3 CneunanbHbie BUabl NMNTbA 1 2
18
3.3. JlabopaTopHble 3aHATUA
OyHo-3a04HOE 3aoyHoe
OuyHoe 0byyeHune
Howmepa obyyeHune 0byyeHne
n3y4yaembl Hanmerosarine o Homep Homep Homep
nabopaTopHbIX 3aHATUI Obbem Obbem Obbvem
X TEM cemecTt cemecT cemect
(vacebl) (vacnbl) (4acnbl)
pa pa pa
Makpockonunyeckun un
2 MMWKPOCKOMMYECKNIN aHanu3 1 2 2 2 3 2
MeTansnos
5 NamepeHune TBepaocTm 1 5 5 5 3
MaTepuanos
5 CTpykTypa cnnaBsoB 1 5 5 5 3 2
MEeXaHN4YeCcKMe CMecu
5 OnpegeneHne KpUTUYECKUX 1 5 5 5 3
TOYEK CNaBoB
4 Wccneposanve CTPYKTYpbI 1 4 5 4 3 2
OTOXOKEHHBIX CTanen
5 Wccneposanve CTPYKTYPbI 1 5 5 5 3
3aKaneHHbIX cTanemn
3 CTpyKTypa 1 CBOMCTBA CepbIX 1 5 5 5 3 5
YYryHOB
10 BbicTpopexyLine ctamm 1 2 2 1 3
BCEIO: 18 17 8

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMU KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa o OyHo-3a04HOE 3aoyHoe
YyHoe 0byyeHune
y4eOBHbIX obyyeHune 06yyeHne
Mogaynen, dopma
no
KOHTpOIA Homep Homep Howmep
KOTOpbIM N
3HaHun cemect | Kon-Bo | cemect | Kon-Bo | cemect | Kon-Bo
nNpoBOANTC
q pa pa pa
KOHTPOIb
12,3 3awuTa oT4eTOB MO 1 3 5 3
nabopaTtopHbIM paboTam
1-3 KoHTponbHas paboTa 3 1
6. CAMOCTOATEJIbHAA PABOTA OBYHYAKLLEIOCA
Bugbl camocToaTenbHoM padoThbl OyHo-3a04HOE 3aoyHoe

O4yHoe 0byueHune

obyuvatoulerocs obyyeHune 0by4eHne
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?eoMMeig Obwem cl:-IeOMMeec?r Obwem clz-IeOMMeig Obwem
(4achbl) (4achbl) (4achbl)
pa pa pa
YCBOEHME TEOPETUYECKOrO MaTtepmnana 1 50 2 60 3 97
MoaroToBka K nabopaTopHbIM U 3aHATUSM 1 20 2 33 3 40
MoaroToBka K NPakTU4ECKMM 3aHATUAM 1 20
BbinonHeHne gomallHero 3agaHus
. 3 20
(koHTpONbHOWN paboThl)
MoaroTtoBka K ak3ameHam 1 36 2 36 3 9
BCEIO: | 90+36 93+36 157+9

7. OBPA3OBATEJIbHbIE TEXHOJNIOINA

7.1. Xapaktep1McTuKa BUAOB U UCMONb3yeMbIX MHHOBALMOHHLIX (POPM y4eOHbIX 3aHATUN
He npegycmoTtpeHo

7.2. Cuctema oueHMBaHUS yCneBaeMoCTHU U AOCTUXKEHNIN O0yYaloLWMNXCA AN NPOMEXYTOYHOMN
aTTecTauum

TpaauUunOHHaaA | X 6aJ'IJ'IbHO-pel7ITVIHI'OBaF|

8. OBECINEYEHUE ANCLUUMNUHDI

8.1. YuebHasa nutepartypa

a) ocHoBHas y4yebHasi nutepatypa
ConHues 1O.I1. MaTepunanosegeHue [OnekTpoHHbIN pecypc]: y4ebHuk ang sysos/ ConHues HO.I1.,
MpsixuH E.N.— 3nekTpoH. TekcToBble AaHHble.— CI16.: XMMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3BC «IPRbooks», no naporto.

6) pononHuTenbHasa y4ebHasi nuTepaTypa
1. NponsiHoB A.B. MaTepnanoBeaeHue: Y4ebHo-meTogu4eckoe nocobue K npakTm4eckum u
nabopaTtopHbIM 3aHATUAM. [TekcT]: y4ebHo-MmeToanyeckoe nocobue / A.B. 'ponsHog, I'.H. TennyxuH,
H.H. Cutos, M.H. Xykosa. — CIM6I'TY PI1. — CI6., 2013. — 78 c.
2. lponsiHoB A.B. MaTepuanoBegeHue: MeToan4ecKkne ykasaHus U KOHTPOrbHble paboTbl Ans
CTYOEHTOB 3a04HON hopMbl OOy4eHUs BCeX cneumnanbHOCTENn. [TekeT]: meToamnyeckue ykasaHus / A.B.
ponsHos, I'.H. TennyxuH, H.H. Cutos, M.H. XXykosa. — CINM6Ir'TY Pr1. — CI16., 2013. — 19 c.
3. M'ponsiHoB A.B. JlutenHoe npom3BoAcTBo. [TekcT]: meToamyeckue ykasanus / A.B. 'ponsaHos, H.H.
Curos, M.H. Xykosa. — CI6I'TY PI1. — Cl16., 2014. — 26 c.
4. I'ponsiHoB A.B [luarpammbl COCTOSAHWIA ABOVHbLIX CMnaBoB. [TekcT]: meToanyeckue ykasaHus / A.B.
NponsiHoB, H.H. CutoB, M.H. XXykoBa. — CM6I'TY PI. — CI16., 2014. — 22 c. 'ponsHoB A.B
[unarpammbl cOCTOAHWIA ABOWHbIX CNaBoB. [TekcT]: meToamnyeckue ykasanus / A.B. ponsHos, H.H.
Curos, M.H. XykoBa. — CINerTy PI1. — Cl16., 2015. — 22 c.

8.2. NepeyeHb y4ye6HO-MeTOAMYECKOrO 06ecnevyeHust Ans caMoCTosAiTeNIbHOM paboThl
oby4aroLwmxcs no gUCLUnIInHe
He npegycmoTpeHo

8.3. NepeyeHb pecypcoB MHGOPMALIMOHHO-TENNEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoAUMbIX AN OCBOEHUS AUCLUMIINHBI

He npegycmoTpeHo
8.4. NepeyeHb NHHPOPMALIMOHHBIX TEXHOJIOMMW, UCMONb3YyeMbIX MPU OCYLUECTBIIEHUMN
obpa3oBaTenbLHOro npowlecca no AMCcUMNIIMHe, BKIo4Yas nepeveHb NporpaMmMHoro obecnevyeHus u

VIH(*)Op MaUMOHHbLIX CNpaBO4YHbIX CUCTEM

Microsoft Windows 8.1
Microsoft Office Professional 2013
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8.5. OnucaHme matepunanbHO-TEXHMYECKON Ga3bl, HEOOGX0AMMOM ANs1 OCyLLeCTBNEeHUsA
obGpasoBaTesibHOro npouecca no AUCUUnNIInHe

1. JlekumoHHas ayamTopusi ¢ MynbTUMEOUNAHBIM Y4EOHbIM KOMMIEKCOM
2. Y4yebHas nabopaTopusi « MaTepmnanoBegeHue n ropsiias oopaboTka», yuedHas nabopatopus
«MatepuanoBegeHue»

8.6. MHble cBeaeHnA u (Mnn) maTepuansbl

MynbTumeaniiHbI y4ebHbIN KOMMNNEKC.

YyebHo-npakTmnyecknin komnnekc Ha 6ase mukpockona JIOMO co BCTpOEHHbIM BUAEO-PEMMCTPATOPOM.
KoMnnekT mukpoLwnngos.

KomnnekT y4ebHbIX Buaeo3anumcen.

9. METOOUYECKUE YKA3AHUA ANA OBYHAKOLWUXCA MO OCBOEHUIO AUCLUUNIUHBI

Bugpbl y4ebHbIX
3aHATUN U
camMocTosATeNbHas
paboTta
obyyvaromxcs

Opl'aHl/I3aLl,VIFI OeATENIbHOCTU 06yqarou.|.er00ﬂ

Jlekuunn

ObGecneunBatoT TeOpeTUYECKOe U3yveHne AMcLUMnnMHbl. Ha nekumsax nanaraetcs
OCHOBHOE coAepXXaHune Kypca, UnncTpupyemoe nprMepamu, LWnpOoKo
ncnonb3yeTcst 3apybexHbI U1 0TeYECTBEHHBIN OMbIT N0 COOTBETCTBYIOLLEN
TemaTuke.
OcBoeHue nekUnoHHoro Mmatepuana obyyarowmmca npegnonaraet
cnegywowme sugpl pabor:
e  KOHCMEKT NeKUMI: KpaTKo, CxeMaTU4HO, nocriegoBaTensHO (PUKCUpPOBaTh
OCHOBHbl€ NOMOXEHUS, BbIBOAb! U (DOPMYIMPOBKM; MOMEYaTb BaXKHbIE
MbICIN, BbIAENSATb KMoYeBble CoBa, TEPMUHDI.
Ecnn camocToaTenbHo He yaaeTcs pasobpatbcs B MaTepuane, Heobxoammo
cchopmynupoBaTb BONPOC 1 3agatb NpenogaBaTtento Ha KOHCYNbTauum nnu Ha
NpakTUYeCKOM 3aHATUN.

MpakTnyeckue
3aHATUSA

nO,D,FOTOBKa K NPaKTN4eCKMM 3aHATUAM npegnonaraeT crneayvuie suabl pa60T:
paboTa C KOHCMEKTOM NEKLNiA;
o noAroToBKka OTBETOB K KOHTPOJIbHbIM BOMpOCaMm;
e MPOCMOTP pPeKOMEHAYeMOW NMTepaTypbl, paboTa ¢ KOHCNEKTOM NEKUMIA;
e MOAroTOBKA K KOHTPOSIbHbIM paboTam no AUCLMNINHE.

JlabopaTopHble
3aHATUA

JlaBopaTopHble 3aHATUS CMOCOOCTBYIOT Pa3BUTUIO MPAKTUYECKMX HABLIKOB BNadeHuWs
n3ydyaembiMn meTogamu, o6opygoBaHnem, TEXHONOrMsIMA B npoLiecce
B3aMMOENCTBUSA CO YCTaHOBKaMU 1 obpasuamm peanbHO ENCTBYIOLLENO
obopyaoBaHug, npegnonaratoT NpoBeAeHne y4ebHOoro akcnepumMmeHTa Ha
nabopaTopHoOW ycTaHOBKe (CaMOCTOATENbHO NGO Nog, pyKOBOACTBOM
npenogasaTtens); HabnogeHve 3a NpoLeccoMm, 1 ap.

Ha nabopaTtopHbix paboTax oby4yarominca nay4aet NpoLecc UM oobeKT Ha
OCHOBE B3aMMOAENCTBUSA C HUM UMK ero MoAenbio (HaTypHOM UM MateMaTuyecKkom).
B pesynbTaTe npoBefeHusi TabopaTopHOro 3aHATMA obyyatoWmMinca JoImKeH nMbo
MOHSITb MPMHLMNbI YCTPONCTBA 1 paboTbl n3yvyaemoro npegmeTa (npuknagHole
paboTbl), NGO OCBOUTL METOAMKY UCCNEAOBaHMSA NPeAMETOB CXOOHOro TMna
(nccnepgoBaTtenbckme paboTol).

CrnepnyeT npegBapuTenbHO N3y4nUTb METOAUYECKME YKa3aHUsI MO BbINMOJSTHEHUIO
nabopartopHbIx paborT.

CamocTtosaTenbHas
paboTta

HaHHbIn BUA paboThl NpeanonaraeT pacluMpeHne U 3akpeneHne 3HaHum, yMeHUn m
HaBbIKOB, YCBOEHHbIX Ha ayaMTOPHbIX 3aHATUSX NYyTEM CaMOCTOATESTbHON
npopaboTkn y4ebHO-MeTOANYECKMX MaTepmarnoB No AUCUMUMITMHE; NOATOTOBKU K
KOHTPOSbHbIM paboTaM 1 ak3ameHy. CamocTosiTenbHas paboTa BbINONHAETCA
WHAUBMAYaAnbLHO, a Takke MOXeT NPOBOAUTLCA MO PYKOBOACTBOM NpenofaBaTens.

CnepyeT npeaBapuTernbHO N3Y4nTb METOANYECKUE YKa3aHUS MO BbINOMHEHWIO
camocCTosATEeNbHON paboThbl, KOHTPONBLHON PaboThl.
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Buapl y4ebHbIx
3aHATUN n
camMocCTodATENbHadA
paboTa
obyyvaromxcs

OpraHu3auuns oesTenbHOCTY oGyyatoLerocs

Mpn nogroToBke K 9Kk3amMeHy HEO6X0OMMO 0O3HAKOMUTLCS C NepeYHEM BOMNPOCOB,
npopaboTaTb KOHCNEKTbl NEKUUN N NPaKTUYECKUX 3aHATUIA, pEKOMEHOYEMYH0
nuTepaTtypy, NoNy4YMTb KOHCYNbTaUMIO y NpenogasaTens.

10. ®OHAl OLIEHO4HbIX CPEACTB
Ond NPOBEAEHUA NMPOMEXYTOYHOU ATTECTALIUN

10.1. OnncaHue nokasarenen u KputepuneB oueHuUBaHunA KOMnNeTeHUMN Ha Pa3sfINYyHbIX ITanax nx
CbOpMMpOBaHVIFI, onuncaHue wkKasn oueHnBaHusA

10.1.1. Noka3saTenu oueHMBaHMA KOMMNETEHLUMN Ha 3Tanax nx opM1MpoBaHuA

2) ObbscHsIET LenecoobpasHoCTb Bbibopa
KOHCTPYKLUMOHHOIo matepuana
[eMoHCTpUpyeT OCHOBbI NCMOMb30BaHMWS
MUKPOCKOMUYECKOro aHanmaa ¢a3oBoro
cocTaBa MaTepuana B OTPaXX€HHOM CBeTe.
3) OueHnBaeT BNUAHME U3MEHEHUN
BHYTPEHHUX UNN BHELLHUX hakTopoB
CUCTEMbI Ha (ha30BbIN COCTaB.

AHanuanpyeTt pe3ynbTaToB C
npvBneyYeHvemM MaTemMaTM4eckoro annapara.
3HaKkoM C HOBEWNLLMMN MeToAaMUN UCTbITaHUI
N OLeHKM 0bopyaoBaHNs, MaTepMarnos U
NpoLEeccoB, UCNONb3yeMbIX B MPOM3BOACTBE.

TNoBoe 3agaHne

Kog HanmeHoBaHne MpencraBnexne
KOMneTeHLmMm . OLEHOYHOrO OLEHOYHOro
lMokasaTenu oueHMBaHWA KOMNETEHLUI
(aTan ocBoeHus) cpeactea cpeacTtea B hoHAe
OlK-2(1) 1) JemoHCTpMpyeT METOAMKM pacyeTa 1. YcTHOoe 1. MNMepeveHb
OBYXKOMMOHEHTHbIX AnarpaMmm ¢asoBbixX cobecenoBaHue BOMNPOCOB K
pPaBHOBECHIA. 2. lNpakTnyeckoe | aK3aMeHy

(73 Bonpoca)

2. MpakTnyeckue
TMMNOBbIE 3a4aHus
(15 3agauv)

10.1.2. OnucaHune WwKan u KPpUTEPMEB OL,eHUBaHNA C(POPMMPOBAHHOCTM KOMNETEHLUN

KpuTepumn oueHnBannsa chopMmMpoBaHHOCTU KOMMETEHLUM

OueHka no KpuTepum oueHnBaHna chopMmnMpoBaHHOCTU KOMMNETEHLNN
TpaguunUoHHOMN
LKane YcTHoe cobecenoBaHme [NpakTnyeckoe 3agaHue

Obyuatowumiica nokasbisaeT | Obyvarowminca OeMOHCTpupyeT
BCECTOPOHHEE UK  Nybokoe 3HaHue | NpaBuUIbHOE MOHMMAaHWEe YCIOBUS 3adauM,
OCHOBHbIX 3aKOHOB, cBoboaHO | BNageHvne HaBblkaMu €e aHanu3a, Bblbopa
OPUEHTUPYETCH B OCHOBHbIX MOHATUSX, | ONTUMAanbHbLIX TemnepaTypHO-BPeMEHHbIX
TEpPMUHAX U onpegeneHusax npu oTBeTe. | PEXXMMOB  TEPMUYECKOMN M XMMWUKO-
YCBOWN OCHOBHYIO NUTEpPATypy U 3HAKOM | TepMuyeckorr  06paboTku  MaTepuarnos,
c OONOMNHUTENBbHOWN nutepaTypon. | yMeHue npaBunbHO paccuuTaTb (ha3oBbiv

OTnM4HO MoxeTt 06 BACHUTL B3aUMOCBSA3b | COCTaB UCXOOHbLIX U KOHEYHbLIX NPOAYKTOB
OCHOBHbIX PU3NYEeCKMX 3aKoHOB, | YMeeT NPUMEHSATb MaTemMaTuyeckum
3aKOHOB (bM3UKM TBEpAoro Tena U | annapaT Ansg peanusauuu nnaHa pelleHus
XUMn3Ma TBepAodasHbiX NpeBpalleHuit, | 3agadvn u, ecnu 3To Heobxoanmo, MOXeT
UX BNUSHWME Ha TexHonorndeckne w | NpeactaBuTb ero rpadpuyecku. MNonydmn
aKcrnnyartauMoHHbIe CBOWCTBA | NpaBWMbHbIA  OTBET U  MOXET  ero
MaTepuarnos 1 3Ha4YeHne 3TUX BENNYUH MHTEPNPEeTMpPOBaThb.
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Anga nocriegyrollen npodeccnoHarnbHom
pesarenbHocTn. [lposdBRsieT  LUMPOKYHO
apyouumio B MCMNOMb3oBaHuMM YydyebHoro
Marepuana.

Obyuatowmiica nokasbiaeT | OByvarowmica OeMOoHCTpupyeT
AOCTaTOYHbIN YpPOBEHb 3HaHW | JOCTATOYHOE MOHMMaHWe YCNoBMA 3afauun,
OCHOBHbIX dmanyecknx 3aKOHOB, | BNageHne HaBblkamMu €ro  aHanuaa,
3aKOHOB (OM3MKM TBepaoro Tena W | Bbibopa onTMManbHbIX — TemnepaTypHo-
XMMn3Ma TBepAodasHbiX NpeBpaLLeHnin, | BPEMEHHbBIX PEXMMOB TEPMUYECKON U
UX BIUSHNE Ha TEXHOMOrMYecKkMe W | XMMMUKO-TePMUYECKon 06paboTkn
SKCMNnyaTauMoHHbIe CBOWCTBA | MaTepunaros, yMeHune npaBubHO
XOPOLLIO MaTepuanoB U 3HAYEeHWe ITUX BEMUYMH. | paccunTaTtb (PasoBbIf COCTaB UCXOOHbLIX U
OpueHTUpyeTCs B OCHOBHbIX MOHATUAX U | KOHEYHbIX NPOAYKTOB. HonyckaeT
onpeaeneHnsx; YyCBOUIN ~ OCHOBHYIO | HE3HAUYUTEMbHbIE norpeLLIHoCcTyH npu
nuTeparypy. JonyckaeT | npuMeHeHMn MaTemaTuyeckoro annapara
He3HauMTenbHbIE  MOrPELUHOCTU  MpuW | ANS peanu3auun nnaHa pelleHns 3agayu
oTBEeTax Ha BOMPOCHI 3K3ameHaunoHHoro | Monyuun npaBuIbHbIN OTBeET, HO
buneta u pononHUTEnbHblE BOMPOCHI | UCMbITbIBAET  3aTPyAHEHUs C ero
npenogasartens. MHTepnpeTaumen.
Ob6yuvatowmiica  nokasbiBaeT  3HaHus | OByyaloWmMncs BHUKAeT B CMbICN YCIOBUS
y4yebHOro maTtepuana B MUHMMAanNbHOM | 3agdayn, MNOHMMAET MMaH ee peLlleHus,
obbeme; MoxeT cchopmynmpoBaTb ogHaKko, He MOXeT B TMOMHOW Mepe
OCHOBHble (PM3NYeckne 3aKOHbl, 3aKOHbl | peanu3oBaTb ee  pelleHve.  3HaeT
du3mMkn  TBEPOOro Terma M XUMM3Ma | NPUHLMMGI BblbOpa ONTUManbHbIX
TBEpAOda3HbIX npespaLyeHunn, ux | TemMnepaTypHO-BPEMEHHbIX pPEeXMMOB
BMMSHMWE  Ha  TEXHONMOrn4yeckne U1 | TEPMUYECKON U XMMUKO-TEPMUYECKON
yOoBeTBo- 3KcnsyaTaunoHHble cBomncTtea | 06paboTku Marepuarnos, ymeet
pUTENbHO maTepuanos, Brnageet  OCHOBHbIMM | MpPaBUIbHO paccynTaTb Pa3oBbIN COCTaB
MOHATUAMM W OnpefeneHnsasMn, HO MpPU | NCXOOHBLIX U KOHEYHbIX NPOAYKTOB
3TOoM, gonyckaeT 6omnbLIoe KONMYecTBO
HeNpUHUMNNanbHbIX OLUMOOK; 3HAaKOM C
OCHOBHOW  fuTepaTypow;  Aonyckaet
CyllecTBeHHble OoWwwnbkn B OTBETE Ha
3K3aMeHe, HO MOXeT YCTPaHUTb UX nop
PYyKOBOACTBOM npenogasaTens.
Obyvatowumiics He umeeT goctaTouyHoro | Obyyatowmics He MoXeT
YPOBHS 3HAHWS OAWCUMMIIMHBI; HE MOXET | MpoaHanuaupoBaTb  YCroBMe  3a4auw,
ccopmynupoBsaTtb OCHOBHbIE | HAMETUTb MNNaH ee peLleHuns, He cnocobeH
dun3nyeckme 3akoHbl, 3aKOHbl OU3UKW | NPaBUMBbHO paccuyuTaTb Pas3oBbIA COCTaB
TBEpAoro Tena " XMMU3Ma | UCXOOHBIX W KOHEYHbIX  MPOAYKTOB,
TBEpAOda3HbIX npespaLyeHunn, ux | Ha3HaunTb BbIGOp TemnepaTypHo-
BMMAHUA  HA  TEXHOMOrMYecKMe U | BpDEMEHHbIX  PEeXuMMOoB, He  Bnageet
3KCMNMyaTauMoHHbIe CBOMCTBa | MaTeMaTU4YeCKNM annapaTom.
HeyIoBNETBO- maTepuanoB; Nnoxo opueHTupyetca B | [NpeactaBneHne yyxow paboTbl, oTKas oT
OCHOBHbIX MOHATUAX W ONpeAeneHusix; | BbINOMHEeHWs 3agaHus
pUTEnBLHO

NMoXo 3HaKOM C OCHOBHOW NUTepaTypou;
[onyckaeT Mpu OTBEeTe Ha 9K3aMeHe
CYLLECTBEHHbIE OLWMNOKN M He MOoXeT
YCTpaHUTb UX Jaxe NnoA PyKkoBOACTBOM

npenoaasarens.

MonbITka CMNUCbIBaHWS, WUCMOMNbL30BaHUA
HepaspeLLeHHbIX TEXHUYECKNX
YCTPOWCTB nnm nonb3oBaHue

NnoACKa3sKomn Opyroro 4enoBeka.

* CywjecmeeHHbIe owubku — HedocmamoyHas 2/ybuHa u 0Co3HaHHOCMb omeema (Harnpumep,
cmydOeHm He CMO2 PUMEeHUMb meopemuyeckue 3HaHus 0551 06bSCHEHUS sisrieHuUd, 01 ycmaHOo8MeHuUs
MPUYUHHO-CrIe0CMBEHHbIX c8s13el, CPaBHeHUs U Krnaccugukayuu seneHut u m.d.).

* Hecyu,ecmeeHHble owubKu — HENosiHoma omeema (Harnpumep, yrnyujeHue u3 suda kakoeo-nubo
HexapakmepHo20 ghakma, OOMOSTHEHUS MPU OrnucaHuU rpouecca, 18/1eHusl, 3aKoHoMmepHocmeld u m.o.); K
HUM Moaym 6bimb OMHeceHbl 02080PKU, OOMYUWEHHbIE NNPU HEBHUMameibHocmu cmydeHma.
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10.2. TUNOBbIe KOHTPOJIbHbIE 3aA4aHUSA UITU UHble MaTepuarnbl, HeO6XoAMUMbIe ANA OLeHKU 3HAHUM,
YyMeHUM1, HaBbLIKOB U (UNK) onbiTa AeATENbLHOCTU, XapaKkTepu3syrLwue 3tanbl hopMupoBaHusa
KOMNeTeHUUNn

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamm
¢hopMmupoBaHNA KOMNEeTeHLUN

rl|\jgr| dopmynmpoBKa BOMpocoB Ne Tembl
MeTannbl, Kak OCHOBHbIE KOHCTPYKLUMOHHbIE MaTtepuansl. [oHATME KpucTannyeckoro

1 CTPOEHMS BELLECTBA, 3NIeMEHTapHas s4erika, OCHOBHbIE TUMbl KPUCTAINTMYECKUX 1
peLLeToK, NapameTpbl ANIEMEHTAPHON AYENKM.

2 Monumopdunam. AHnsoTponus. MarHuTHbele NpeBpaLleHust. 1

3 HecoBepLUueHCTBa KpUCTaNIMYeCcKoro CTpoeHus (edekTbl KpUCTanam4eckomn 1
CTPYKTYpbI). VIX TMNbl M BANsIHWME Ha NoKasaTenn CBOMCTB MeTansioB U HEMETAIIOB.

4 OcHoBHble CBOWCTBa MaTepuarnoB: NPOYHOCTb, TBEPAOCTb, YAapHas BA3KOCTb, 1
yCTanocTHas NPOYHOCTb.

5 MakpocKkonn4ecknin 1 MMKPOCKOMMYECKNA aHanu3 matepunanos. BoamoxxHocTh n 1
HasHa4veHwue.
Kpuctannusauma metannos. BnuaHue cteneHn nepeoxnaxgeHus (CKoOpocTu

6 OXnaxkaeHusl) Ha MexaHu4eckmMe ceBoncTaa oTnNMBOK. CTpoeHne MeTannmMyeckoro CnuTka. 2
MoaundvumpoBaHue pacnnasa 4ns NonyyYyeHs MENKOKpUCTaNIM4eCckon CTPYKTYpbl.

7 Mpasuno a3 'mbbca, oTnnymne npasuna a3 ansa TBepaodasHeix cuctem. lNpasuno >
pblyara v NpaBuIo OTPE3KOB.

8 [dvarpamma COCTOSIHWIA CNIaBOB C HEOrPAHMYEHHOW /NONHON/ PacTBOPMMOCTLIO >
KOMNoHeHToB. Pa3sbl. CTPyKTYpbI.
[varpamMmma cocTosiHWI cniaBoB MexaHndeckux cmecen. ®asbl. CTPYKTYpbI. 2

10 [dvarpamma COCTOSIHWIA CNaBOB C OrpaHNYEeHHON PacTBOPMMOCTBIO KOMMOHEHTOB. Pa3bl 2
N CTPYKTYPHI.

11 | ArarpaMma COCTOSIHMS CMaBOB C XMMUYECKMM coeguHeHuem. ®asbl. CTPYKTypbl. 2

12 3aBUCUMOCTb NokasaTenen CBONCTB CNiiaBoB OT BUAa guarpaMm coctosiHus /3akoH H.C. 5
KypHakoBa/.

13 [drarpamma COCTOSHWS Xene3o-yrnepoa sxkeneso-uemeHTuT/. PaBHoBecHble hasbl. 3

O6nactn ctanewn n YyryHoB. NpaBuno ¢gas. [paBnno oTpesKos.

14 | BnusiHne codepxxaHus yriepoaa Ha CBOMCTBa cTanen. 3

15 MocTosiHHbIE NpuUMecK B cTansix. MNpoucxoxaeHne npumeceri B ctansax. OuncTtka cranein
OT BpedHbIX NpYMeceN.

CKprTbIe npuMmecun B ctanax. CneuuanbHble npuMecun B ctanax. OuuncTtka ctanen ot

16 .
BpeAHbIX NPUMeCceN.

17 Knaccudmkaums ctanen — ocHoBHble cnocobbl Knaccudukaumm. 3

Cnocobbl nponssoAcTBa cTanu. MapTeHOBCKMI, KOHBEPTOPHbIN, 371IEKTPOCTarM.

18 3
[ocTonHCcTBa M HeJOCTaTKM MPOLECCOB.

19 Knaccudukauus YrnepoAuCTbIX cTanen no KayecTBy U HasHayeHuto. Mapknposka 3
yrnepoancTbIX cTanewn.

20 YrnepoaucTble ctanu obblkHOBEHHOTO kavecTsa. [MpuHumnel Mapkuposku. ObnacTtu 6
NPUMeHeHNs.

21 KayecTBeHHbIE 1 BbICOKOKa4YeCTBEHHbIE YrnepoanCTble KOHCTPYKLMOHHBLIE CTanu. 6
MapkupoBka, 0651acT NPUMEHEHNS.

29 BnivsHue cogepxaHuns cepbl n docopa Ha MexaHU4ecKne xapakTepucTuKku 6
KOHCTPYKUMOHHbIX CTanemu.

23 OcHOBHbIe NPUHLMMBbI MAPKUPOBKN KOHCTPYKLMOHHBIX YrNEePOANCTbIX U 6

KOHCTPYKUMOHHbIX NNErMpoBaHHbIX cTanen.

24 | Ka4yeCTBEHHbIE M BbICOKOKAYECTBEHHbIE YINEepPOAUCTbIE MHCTPYMEHTAarbHbIE CTanu. 7

25 OcHoBHbIE nernpywwine arnemMeHThbl, obecneunBatome )I(aPOCTOVIKOCTb n
Xapornpo4HOCTb ctanen. Metoabl OLEHKN )KGDOCTOIZKOCTVI N Xaponpo4yHOCTH cTanen.

OCHOBHbIE KpUTEPUN XapOMPOYHOCTU M KapOoCTOMKOCTU. MpuMepbl NernpoBaHHbIX

26 N -
XapornpoYHbIX U XXapOCTOUKUX CcTarnen 1 crniaBoB. ObnacTtu nx NPpUMEHEHUA.

27 ﬂeFMPOBaHHbIe cTtanu, obo3HadeHne Jermpyrwmnx anemMmeHToB 5

ﬂeFMPOBaHHbIe CcTanun, MapknpoBKa NnermpoBaHHbIX MHCTPYMEHTallbHbIX U

28 KOHCTPYKUMOHHbIX cTanemn. 5

29 CneuuanbHble J'IeFI/IDOBaHHbI? cTanun: aBToOMaTHble, 3J1IEKTPOTEXHNYECKUE, 5
6bICTp0pe)KyU.I,VIe, M3HOCOCTOUKNE

30 Cnocob npon3BoACTBa YyryHa. McxogHoe Cblpb€, OCHOBHbIE NMapaMeTpbl npouecca 3

OOMEHHOW BbiNnaBKu YyryHa.
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31 | YyryHbl. Bugbl YyryHoB. CeorcTBa YyryHoB. Knaccudumkaums YyryHoB. 3

Cepble vyryHbl. PasHoBugHocTu. MapkupoBka cepbix YyryHoB. dopma rpaduTa.

32 . 3
MeTtannunyeckas ocHoBa - Buabl. CBOMCTBA.

33 Haknen un pekpuctannusaumsa. OnpegeneHne temnepaTtypbl pekpucTannmnsaumm xenesa 4
W Opyrux MeTansnos.

34 | Kputnyeckme To4Ku ctanm. 4

35 MpeBpalleHne nepeoxnaxgeHHoro aycTeHuTa B cTanm. MpoaykTbl NpeBpaLleHns 4
nepeoxnaxageHHoro aycTeHnTa 1 nx CBOMCTBa.

36 | HepaBHOBECHbLIE CTPYKTYPbI B CTansIX. 4

37 Omxur. Bugpl omxura. OnpegeneHune TemnepaTypbl Harpesa Anst oTkura cranu no 4
anarpamme xeneso-yrnepog.

38 | Omxur nepBoro u BToporo poga. TemnepartypHble ycnosusi. O6ractu npuMeHeHus. 4
3akanka ctanu. Beibop TemnepaTypbl HarpeBa U CKOPOCTW OXNaXAEeHWs NS 3aKanku.

39 | Kputuyeckas ckopocTtb 3akanku. CTpyKTypa 3akaneHHon ctanu. 3akanmBaemocTb U 4
npoKanvBaemMocTb CTanu.

40 HenonHas 3akanka ctann. Obnactu npumeHeHusi. Beilbop TemnepaTypbl Harpesa 1 4
CKOPOCTM OXNaXaeHWs.

41 | MNonHaga 3akanka cranu. 4

42 | Cpefbl Ang HarpeBa 1 oxnaxneHusi cranemn npu Ux 3akarnke. 4

43 | Cnocobbl 3akanku ctanewn. 4

44 Hopmanusauwns ctanu. OnpegeneHve Temnepartypbl Harpeea 1 CKOPOCTU OXMNaXaeHWs. 4
O6nacTn npuMeHeHus HopManusaumm.

45 OTnyck ctanu. HasHauyeHue. BnusaHne TemnepaTypbl OTNyCKa Ha CTPYKTYPY M CBOMCTBA 4
cranw.

46 OTtnyck ctanu. lNpouecckl, npoxogswime B :3a|<aneHH017| cTanu npu otnycke. BnusHue 4
TeMnepaTypbl OTMyCcKa Ha CTPYKTYPY 1 CBOMCTBA CTanu.

47 OTtnyck ctanu. PasHoBuaHocTu oTnycka. [pouecckl, Tponcxoasiume B 3akaneHHon

cTanu npuv otnycke. BnusHve Temnepatypbl OTNycKa Ha CTPYKTYPY M CBOMCTBA CTanu.

48 | Ynyywexuve ctanu. Kakve ctanu sBNsTCSA ynyylwaemblMu.

Xnmuko-tTepmuyeckas obpabotka. LiemeHTtauua. Ctanu, nogsepraemMble LeMeHTauuun.
49 | CTpykTypa 1 CBOMCTBA LIeMEHTOBAHHOro crnosi. OkoH4YaTenbHasa TepMmyeckas u 4
MexaHuyeckasi 00paboTka cTanu nocne uemeHTauum

Xumuko-Tepmmnyeckas obpaboTka. A3oTupoBaHue. Ctanu, nogBepraemble

50 4
a30TUPOBaHUIO.

51 | Xvimuko-Tepmmnyeckas obpaboTka. HUTpoueMeHTaums n NoOBEpXHOCTHast MeTannnaaums. 4

52 | MNpokaTka ctanen, cnocobbl 1 NX Ha3Ha4YeHNe. 4

53 | BonoyeHue, n3rotoBneHne NpoBOSIOKN. 4

54 Megab 1 ee ceoncTBa. Obnactu npumeHeHus. Knaccudpukaums n MapknpoBka MegHbIX 9
cnnasoB. O6nacTv NpyMeHeHNsi MegHbIX CMaBoB.

55 Jlatynn. Jedopmmpyemblie natyHu. Coctas. MapkupoBka. Tepmuyeckas obpaboTka. 9

MexaHunyeckue cBonCTBa.

56 | JlutenHble natyHu. MpuHumnsl mapknpoBku. O6nacTn NpUMeEHeHUS. 9

BpoH3bl NuTenHble 1 gedopmupyemMsble. MNMprUHLMNLI MapKMpoBKU. [puMepbl Mapok

57 o 9
OpoH3. TepMmnyeckasa obpaboTtka. MexaHn4eckne CBOMCTBA.

58 TuTaH u ero ceoricTBa. TuTaHoBbIE cnfaBbl. Knaccudukauus TMTaHOBbLIX CM1aBOB. 10
Tepmuyeckas obpaboTka TMTAHOBLIX crnnaBoB. MexaHu4Yeckne CBOMCTBA.

59 AntomMuHUIA 1 ero cnnaebl. CBoncTBa antoMuHmns. Knaccmgpukaumst antoMMHUEBbBIX 10
cnnaeoB. Mapku. CoctaB. Tepmuyeckas obpaboTtka. CeoncTBa.

60 JIntenHble antoMmHueBble cnnasbl. MapkupoBka. TepMmuyeckas obpaboTka. 10
MexaHunyeckne cBoncTBa.

61 Hedopmmpyemble anoMmmnHnessble cnnasbl. Knaccudukaumsa. Mapkuposka. TepMmuyeckas 10
obpaboTka. MexaHn4eckne CBOMCTBA.

62 BbicokonpoyHble antommuHmeBble cnnasbl. Mapku. Coctas. Tepmudeckasd o6paboTka. 10
MexaHunyeckne cBoOnCcTBa.

63 Marnui u ero cesorcTea. JlutenHsle n gecopmupyemblie cnrasbl MarHms. TepMmuyeckas 10
obpaboTka. MexaHn4eckne CBOMCTBA MarHNMEBLIX CM1aBoB.

64 MHCTpyMeHTanbHble MaTepuarnbl BbICOKOM TBEPAOCTU: MeTannokepammieckme, ux 8
MapK1poBKa; MUHEpPanokepaMmyeckmne pexyLime MHCTpYMeHTarnbHble MaTepuansi.

65 LWtamnoBble ctanun. Ctanu gns Xoro4HOW U ropsven WTamnoBkn. TepMmmnyeckas 8
obpaboTka. Mapku ctanen.

66 | BbicTpopexyline ctanu, HasHavyeHue, nokasaTenn CBOMUCTB, TepMudeckasl oopaboTka. 8

67 | W3HOococTOlMKMe cTanu, TUMnbl KI3HOCOCTOMKUX CTanen. 8
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68 KoTenbHble cTanu. 8

69 Koppo3noHHo-CcTOMKMe cTanu. BnvaHue nernpylowmx anemMeHToB. XpoMUCTbIE U 8
XPOMOHUKeNeBble cTanun. MexXKpucTannnTHasa Kopposus.

70 HemeTtannu4yeckne matepuansl. OcHoBHble BuAbl. [nacTtmacchl, nx knaccudpukauus, 1
cocTaBbl, 061aCcTV NPUMEHEHMS.

71 | lNopowkoBasa metannyprus. lNopowkoBble MaTepuarbl, MOHATUE MOPUCTOCTMU. 11

72 KomnosaununoHHble maTepuansl. MaTpuua n HanonHuTenb. CBONCTBA KOMMO3UTOB. 11
lMprMeHeHne KOMMNO3nTOB.

73 BnusiHne mateprana n o6beMHOM 40NN NOp Ha 0611acT NPUMEHEHUS MOPOLLIKOBbLIX 11
MarTepuasnos.

10.2.2. BapuaHT TUNOBbIX 3a4aHuM, pa3paboTaHHbIX B COOTBETCTBUU C YCTAHOBIIEHHbIMU 3Tanamm
dopMuUpoBaHUs KOMNETEHLUM

Ne
n/n YcnoBusa TMNOBLIX 3aaad OTBeT
Y10A - yrnepoancTas UHCTpyMeHTarbHasi BbICOKOKa4eCTBEHHas
cTanb ¢ cogepxaruem yrnepoga 1,0%.
18XI'T - KOHCTPYKUMOHHAsA Ka4yeCTBEHHAs NermpoBaHHas cTasnb
¢ cogepxanuem yrnepoaa 0,18%, N-mapraHua 1,5%, T-tutaH
PacwwndpoBaTtb ykasaHHble 1,5%.
MapKu:
Y10A P9 - BbicTpopexylas MHCTpyMeHTanbHasi ctarnb C
1 |18XI'T copepxaHvem bonee 1% yrnepoga, P- nHaekc gaHHow rpynnbl
P9 ctanu, Bonbdpama- 9%.
C4y10
T15K6 CY10 - cepblit YyryH ¢ npeaenom NpoYHOCTU
os = 100 Mla.
T15K6- TMTaHo-BONbMPaMOBLIV KapOWAHbIV TBEPAbIV CMnas,
obosHavaeTcda byksamu T, K. Kapbuga tutaHa 15%, kobanbta
6%, kapbug Bonbdpama 79%
1. HapucoBatb pguarpammy 1. HapucoBatb Aamarpammy COCTOsIHMSI CMnaBoB C
COCTOSIHMSA CNnaeos, C | HEOrpaHMYeHHON PacTBOPMMOCTBI) KOMIMOHEHTOB B TBEPOOM
HeorpaHUYeHHON cocTosiHum (puc. 1).
pPacTBOPMMOCTbI KOMMOHEHTOB
2. Yka3zaTb BO BCEX
obnactsax guarpaMmbl ¢as3oBbii
COCTaB. s X
3. Yka3zaTb BO BCEX B
obnacTsx auarpammbl 5 i
CTPYKTYPHbIN COCTaB. o at X
4, Ona cnnaea c 5
coaepxanuem 20% B: (= "
- onpegenutb coctas a3 B
2 cnnaee nsi Nobor TOYKM Mexay o
NNKBUOYCOM U CONMUAYCOM,;
-onpeaennTb KONMYECTBO KaXXaom
13 has and Ton e TOUKN. }
20 40 60 €0
— B
2. Ykasatb BO BCex obnactax auarpammbl (hasoBblv
cocTaB (CM. guarpammy).
3. YkasaTb BO Bcex obnactsix avarpammbl CTPYKTYPHbIN
cocTaB (CM. guarpammy) — a — TBepapbli pacTBop.
4. CoctaB ¢pas, (B, %)
XKX-c-40
a—b-8
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KonnyecTtBo ¢has:
Qx =ba/bc-100 =12/32 =37%;
Qa =ac / bc-100=20/ 32 = 63%.

3 1. Hapucosatb pauarpammy | 1.  Hapucosatb  aguarpamMmy  COCTOSHUA — CNNaBoB  C
COCTOSIHUSA CMnnaBos, C | HeorpaHM4YyeHHOW pacTBOPUMOCTbIO KOMIMOHEHTOB B TBEPOOM
HeorpaHU4YeHHOoM cocTosiHum (puc. 1).
pacTBOPMMOCTbIO KOMMNOHEHTOB
2. Ykasatb BO BCEX
obnactax avarpammbl ¢ha3oBbii A x
coCTaB. B <
3. YkasaTtb BO BCEX E
obnacTax avarpaMmbl Y at K
CTPYKTYPHbIN COCTaB. 5
4, Ons cnnaea c " a
cogepxaHnem 20% B.

a. NOCTPOUTb KpuBYIO a
oxnaxaeHuss JaHHoOro cnrasa u ‘
ykasaTb  npoucxogswime  npu
oxnaxgeHun npespalleHns BO
BCEM TemMnepaTypHOM MHTepBarne -
20 40 60 &0
oxXnaxgeHuwss OT Temnepartypbl el e
nnaBneHnsi 40 KOMHATHOW;
S. yKa3'aTb camblil | 2. YkasaTb BO BCcex 06nacTsix auarpaMmmbl hasoBbiii COCTaB (CM.
TyronnaBkummn cnnae nnn ﬂwarpaMmy)_
KOMIMOHEHT. 3. YkasaTb BO BCex 0bnactsix guarpaMmMbl CTPYKTYPHbIA COCTaB
(cMm. gnarpammy) — o — TBEpAbI pacTBop.
4. Insa cnnaea ¢ cogepxaHnem 20 % B:
- MOCTPOUTb KPUBYIO OXMNakaeHus (puc. 2);
—
o
3
o
oy
g
C=K-0+1
C2=2-2+1=1
4
spomMA
5. YkazaTb camblii TyronnaBkuii CNnaB UM KOMMOHEHT.
CambIn TyronnaBk1Mii KOMNOHEHT — A.
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10.3. MeToanyeckune matepuansbl,

onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUIW, YMeHUI, BNageHUn (HaBbIKOB U (Unu)

NnpPakTU4eCcKoro onbiTa ,D,eilTeﬂbHOCTVI), XapaKTtepusyrwowmux 3tanbl CbOpMMpOBaHVIﬂ KOMMeTeHuUn

10.3.1. YcnoBus ponycka oOy4alolerocss K cAaye 3K3aMeHa W NOpsiAOK NUKBUAAUUU

aKageMun4yecKom 3a40/MKeHHOCTH

MonoxeHne o npoBeAeHnn TeKyLlero KOHTpPOnA ycneBaeMoOCTU U I'IpOMG)KyTO‘-IHOI;I artTectauunm

obyuatoLmxcs

10.3.2. Popma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

YCTHadA X NnMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. OcobeHHOCTM NpoBeAeHUA IK3aMeHa
¢ Bo3MOXHOCTb NOMNb30BaTLCA KarbKynATOPOM;
e Bpewms Ha nogrotoBky otBeTa no 6unety 50 MUHYT.

nHas*

PMng 13.03.01, B1.6.10 MaTepuanoBefeHve 1 TEXHOMOMMS KOHCTPYKLMOHHBLIX MaTepuanos

Ctpanuua 15 u3 15



