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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMomn QUCLUNIIMHBbI B CTPYKType obpa3oBaTenibHOM NporpaMmmsbl

BasoBasi IZI ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl

CdopmumpoBaTh kOMMeTeHUUM oby4vatollerocss B obnactm TEXHUYECKMX maTepuanos, crnocobax ux
nonyyeHnsi, ¢popMMpOBaHUS 3aroTOBOK M AeTanei, O 3aBUCUMOCTU CBOWCTB MaTepuanoB OT WX
CTPOeHus, 0 crnocobax AOCTUXKEHUS ONTMMAasbHLIX CBOWCTB, O 3aBMCUMOCTM CBOWCTB OT YCMOBMMI
aKcnnyaTaumu.

1.3. 3agaum gucuUUNAuHLI

PaccmoTpeTb MaTepuanoBedyeckue acrnekTbl  pauUuMOHanbHOrO  BbIGOpa  KOHCTPYKLMOHHbBIX
mMaTepuaroB UCXoAs U3 YCIIOBMWIA SKCMyaTaumu.

HayunTb CTyAeHTOB pa3yMHO NMoAXoAuTb K BbIGOPY MaTepuarnoB, ero TepMuyeckoin 06paboTku ans
pa3fMYHbIX YCIOBUIA 3KCMyaTaummn.

MpogeMoHCcTpUpoBaTb OCOGEHHOCTM BIUSIHUS  3aBUCMMOCTU  XMMUWYECKOrOo cocTaea, (ha3oBoW
CTPYKTYpPbl MaTepuana Ha ero TeXHOMOrM4Yeckne 1 aKCnnyaTaumoHHbIe XapakTepUCTUKN.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHusi N0 AUCLMNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ysibTaTaMU OCBOEHUS o6pa3oBaTenibHOM NPOrpaMmmbil

Kopn
OTan opmMmpoBaHus
KOMMeTEeHL MM dopmynupoBKa KOMMeTEHL MM
K- 15 yMeHVeM BblibUpaTb OCHOBHble W BCrNomoraTternbHble | 2,3

MaTtepuansbl, cnocoobl peann3aunnm  TexXHONOrnm4eckmx
npoLeccos, NPUMEHATb nporpeccunBHbIE mMeToabl
aKcnnyataumn  TexHOoIorn4eckoro o6opy,u,oaaH|/|$| npu
N3roToBJ1IEHNUN TEXHOJIOTMYECKNX MALLUUH.

I'InaHMpyeMble pe3ynbTaTbl 06yqum|

3HaTb:

1) MeToankm pacyeta ABYXKOMMOHEHTHbIX Auarpamm ¢ha3oBblX paBHOBECUN.

2)OcHOBbBI MMKPOCKOMMYECKOro aHanu3a ha3oBoro coctaBa MaTepuvara B OTPaXXeHHOM CBeTe.

YmMeTb:

1) OueHuBaTb BNUAHME U3MEHEHUIN BHYTPEHHMX UM BHELLHMX (DAKTOPOB CUCTEMbI HA (ha30BbIN COCTaB.
2) O6BACHATL Lenecoobpas3HOCTb BbIOOpa KOHCTPYKLMOHHOrO Matepuana

Bnapets:

1) AHanM3oMm pe3ynbTaToB C NPUBMEYEHNEM MAaTEMATUYECKOrO annapara.

2) HoenwvmMu MeTogammn UCTbITaHUI U OLLEHKM 060PYLOBaHUSA, MaTepranoB U NPOLIECCOB,
MCMNomb3yeMbiXx B MPOU3BOACTBE.

K- 16 YMEHVEM MNMPUMEHATb MeTOAbl CTaH4APTHbIX MCHbLTaHMVI no 123
onpeaeneHuo P M3MKO-MEXAHNYECKNX CBOUCTB “ -
TEXHONOrN4YeCcKnx nokasarenen ncnonb3yembix
MaTepuanosB U roToBbIX N3OENUN.

3HaTb:

1) OcHOBbBI MMKPOCKONUYECKOro aHanm3a (pa3oBoro coctaBa Martepuarna B OTpaXeHHOM CBeTe
2) OcHoBHble MeTOAbI KOPPEKTUPOBKM ha30BOro coctaBa MaTepuana.

YMeTb:
Mpoun3BoanTb KOPPEKTUPYIOLLME pacyeTbl ha3oBoro coctaBa Marepuvana.
Brnapgets:
HoeenwmMn MeTogamm UCMbITAHUA N OLEHKN 06opyaoBaHWs, MaTepmarnoB U MPOLECCOB, UCMOSb3yEMbIX B
oTpacnu.
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1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
chopMupoBaHue KOMneTeHLUMN, yKkasdaHHbIX B n.1.4:
e  TexHonornst KOHCTPYKLUMOHHBLIX MaTtepuanoB (MK-15)

2. COOEPXAHUE OAUCLUNIINHDbI

O6bem (4achl)

HanmeHoBaHue n cogepxaHue
y4ebBHbIX Moaynen, Tem n hopm KOHTpOns

O4HOEe
obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Mogynb 1 O6uwasn Teopusa matepuanoBeneHusi
Tema 1 ATOMHO-KpUCTannyeckoe CTpoeHue MeTannoB 4
CBefeHus 0 BHYTPEHHEM CTpOeHuMn, gedektax M CBOMCTBaAxX MartepuanoB. Tunbl
KpUCTannnyeckux peetok metannos. [lonnmopdunam. AHM3oOTpoONuS.

Tema 2 ®a30BO-CTPYKTYPHbIN COCTaB CNNaBoB 16
3aKOHOMEpPHOCTM  KpuUcTannu3auuv MaTtepuanoB. TepMuHbl TeOopun ChfaBoB:
KOMMOHEHT, cuctema, dasa, CTpykTypa. TvnoBble AnarpamMmmbl COCTOSIHWSA: CMNaBoOB-
MEXaHNYEeCKMX CMecen, TBepAdblX PacTBOPOB, C OrpaHWYEeHHOW PacTBOPUMOCThIO
KOMMOHEHTOB, C XUMMWYECKMM COEOMHEHWEM, C MNONUMOPMHbLIM MpeBpaLLleHneM.
MpaBuno das. MNpaBnno oTpeskoB. IBTEKTMKA. OBTEKTOM. CBsA3b CBOWCTB CMNI1aBOB
C BMAOM AnarpaMm COCTOSIHUA KOMMOHEHTOB.

TeKywmn KOHTponb: Caavya oT4eTOB NO NlabopaTopHbLIM paboTam 2
Moaynb 2 XXene3o u ero cnnaBbl HA €ro OCHOBe

Tema 3 XXeneso n cnnasbl Ha ero ocHoBe 10
Ouarpamma coOCTOSiHMA cnnaBoB  Xene3o — uUeMeHTUT. ®asbl. dasoBble

npespalwieHnsi. CTPyKTypbl CTanem U 4YyryHoB. Yrnepoauctble — cTanwu.
TexHonoruveckme [obaBkn u BpedHble npumecn. Knaccudpukaums yrnepoamcTbix
cTaneu no Ka4yecTBy, CoaepKaHuio yrrnepoaa u HasHavyeHuto. MNMprHLUMNLI MapKNPOBKK
yrnepoaucTbix ctanen. Knaccudukaumss cepbix 4YyryHoB Mo popme rpaduUTHbIX
BKITIOYEHUI 1 MeTannn4eckon ocHoBe. MapkupoBka cepbix 4yryHoB. CBOWCTBA.
Tema 4 lechopmaumna n Tepmuyeckas oopaboTka meTannmyeckux marepuanos 6
Hedopmaunsa metannumyeckux martepuanoB. Haknen. OnpepeneHne MoHATUS
TepMmyeckon obpaboTkn. Cmardarowasa u ynpoyHsiiowas Tepmuyeckas obpaboTka.
Omxur n Hopmanusauus. Bugbl omkura. Llenu omxkura. 3akanka ctanu. NonHas u He
nonHas 3akanka. Kputnyeckas ckopocTb 3akarnku. 3aBUCUMMOCTb CTPYKTYpbI CTanu ot
CKOPOCTM  OXJTaXOEHWUS U3 ayCTEHUTHOTO COCTOsSHWSA. [lpokanvBaemMocTb U
3akanmeaeMocTb. OTnyck. Buabl otnycka. 3aBUCUMOCTb CTPYKTYpbl U CBONCTB CTanu
OT Temnepartypbl oTnycka. XMMUKO-TexHuYeckas obpaboTka ctanu.

Tema 5 O6WwmMe cBeAEHNA O NNerMpoBaHHbIX CTansAx 6
HepoctaTtku yrnepoaucTbix cTanen n npeumyLLecTsa ferMpoBaHHbIX.
B3aumopencteue nernpyoLmnx anemMeHToB ¢ yrnepogom. BnvsHne nernpyroLimx
3NEeMEeHTOB Ha NONUMOPMHbIE NPeBpaLLeHns, NpeBpaLleHne nepeoxnaxaeHHoro
aycTeHuTa, npokanMBaeMocTb. Knaccudumkauusa nermpoBaHHbIX cTanen.
MapkupoBka. >Kapornpo4yHOCTb M OKanmMHOCTOMKOCTb. KpuTtepun xxaponpo4HOCTU:
AnuTenbHas NPOYHOCTb, NON3y4ecTb. BriusaHne nernpyoLwmx aNeMeHToB Ha
)KaponpO4HOCTb M OKarMHOCTOMKOCTb. TenmnoycTonymBbIe, )XaponpoYHbIE 1
oKanvHocTovkune ctanu. KaponpouHblie cnnasbl. Coctasbl. CBonctBa. Obnactu
NPYMEHEHNS.

Tema 6 KOHCTPYKLMOHHBbIE cTanu o6Lero HasaHa4eHus 4

KOHCTpyKUMOHHBIE CTanu obLwero Ha3HadYeHus: ynyJyaemMble, NPY>KUHHbIE,
NnoABEepXXEHHbIE MOBEPXHOCTHOMY YNPOYHEHMIO, cTpouTenbHble. Mapkn. CBoncTBa.
MprmeHeHue.

Tema 7 KOHCTPYKLMOHHbIE CTanu crneynanbHOro HasHayeHus 3
>KaponpoyHOCTb U  OKaNUHOCTOMKOCTb. KpuTepuu XaponpoyvyHOCTU: AnNuTenbHas
NPOYHOCTb, NON3y4yecTb. BrnvsHue nervpyoLimMx 3NeMEHTOB Ha >Xapomnpo4vyHOCTb U
OKaNUHOCTOMKOCTb. TennoyCTOMYMBbIE, >XapomnpoyHble W OKaNMHOCTOMKME CTanwu.
>KaponpouyHble cnnaebl. CocTtasbl. CBonctBa. O6nacty NpUMEHEHNS.

Tema 8 Ctanu u cnnaBbl ¢ 0CO6bIMU (PM3NYECKUMN CBONCTBaAMMU 3
Kopo3noHHO-CTOVKME  CcTanwu. Mapkn. HasHaueHue. CeoiicTBa. HoBble
MeTannuyeckne wmatepmansl. MapTeHucTocTapetowime crann. Cnnaebl Namatv
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Ob6bemM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebBHbIX Moaynen, Tem n opm KOHTPOIs

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

dopMmbI.
TeKywmn KOHTponb: Caavya oT4eTOB NO NlabopaTopHbLIM paboTam 4
Moaynb 3 LiBeTHble meTannbl M cnnaBbl, UHCTPYMEHTaNbHble MaTepuanbl,
KOMMO3MLIMOHHbIE MaTepuarnbl.
Tema 9 Tskenble LBeTHble MeTanbl 4
Megab 1 ee ceowncTBa. Obnactb npumeHeHus. Cnnasbl Meau. MNpuHLMNBI MapKUPOBKX
MeHbIX cnnaBoB. JlaTyHu. Knaccmudukauns natyHen no cTpykType.
Oedopmupyemblie n nutenHble naTtyHu. Mapku naTtyHemn, cOCTaBbl, CBOMCTBA.
MpumeHeHue naTyHen. BpoH3bl. Buabl 6poH3: 0NOBAHUCTLIE, antOMUHNEBDIE,
CNOXHOro XMMUYECKOro coctasa. JluteriHble n gecpopmmnpyemole 6poH3bl. Mapku,
COCTaBbl, CONCTBA, 00NacT NpuMeHeHns. AHTUAPUKLUOHHBIE CNITaBbl.
Knaccudukayms.
Tema 10 Jlerkue uBeTHbIe MeTannbl 4
TwutaH. CBonctBa TMTaHa. [a3oHackliWweHne TutaHa. TutaHoBble chnnasbl. CocTaBsbl.
Ceorictea. O6nactu npuMMeHeHusi. AMIOMUHUA WU ero CBOWCTBA. AIOMUHMEBbIE
cnnaebl: gedopMmupyemble, He YNpoYHSEMblE TEPMUYECKON 0OpaboTKON; NUTENHbIE
N KOBO4YHble. Mapku, cocTaBbl CBOWCTBa, 0bOnactu npuMeHeHusi. MarHum mn ero
ceoncTtBa. MarHueBble cnnasbl. JIutenHble N agedopmMmpyemMble MarHMEBbIE Chfasbl.
Mapku, cocTaBbl, CBOMCTBa, 0611aCTM NPUMEHEHNS.

Tema 11 UHCTpyMeHTanbHble MaTepuarnbl, KOMNO3ULUOHHbIE MaTepuanbl 4

TpeboBaHusa NpeabsBNAeMble K MHCTPYMEHTanbHbIM Matepuanam. Knaccudumkaums

" MapK1MpoBKa WHCTPYMEHTanbHbIX MaTepuanos. YrnepoaucTtble n

HU3KonervpoBaHHble cTanu. beicTpopexylune ctanu. Teepable cnnasbl. CocTassbl,

TepMuyeckas obpaboTka MHCTPYMEHTarnbHbIX MaTep1anos.

KomnosuumnoHHble MmaTepuansi.

TeKkywmn KOHTponb: Caavya oT4eTOB NO NlabopaTopHbLIM paboTam 2

KoHTponbHas paboTa

lMpomexyToyHaa aTrecTauus nNo AUCLUNIINHE - IK3aMeH 36
BCEIO: | 108

3. TEMATUYECKWUU NNAH
3.1. llekunn

OuHoe oby4yeHne OuHO-3a04HOE 06Yy4eHne 3aoyHoe oby4deHne
Homep O6bem Homep Obbem Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
3 2

Homepa
n3yyaembix TeM

P
ElB|lo|o|~lo|u|swin|-
wlw|w|ww|w|w|wlw

N RN NN

w

BCEIO:

=
0]

3.2. MpakTuyeckne 3aHATUA
He npegycmotpeHo

3.3. llabopaTtopHble 3aHATUA
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M:Izgglailx HavMeHoBaHue ] OuyHoe 06y4eHne Oq;gyizz:goe 3ao4Hoe oby4eHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
Makpockonnuyeckumn un
1 MMUKPOCKOMUYECKUA aHann3 3 4
MeTannos
2 ,ﬂl/la[paMMbl COCTOSIHUN 3 4
[BOWHLIX CMNaBoB
> N3mepeHune TBEpAOCTYU 3 2
Marepuanos
2 CTpykTypa cnnaBos 3 2
MexaHW4yecKue cMmecu
2 OnpeneneHne KpUTUYECKNX 3 4
TOYeEK CriaBoB
3 [unarpamma cocTtosiHuin 3 6
cnnasoB Fe-FesC
VccnepoBaHue CTpyKTypbl 3 4
OTOXOKEHHbIX cTaneun
M3HococTorkue ctanu 3 2
CTpyKTypa 1 CBOWCTBA CepbIX 3 4
YYryHOB
10 BbIcTpopexyLune ctanu 3 4
BCEIO: 36

4. KYPCOBOE NPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve
y4e6HbIX dopma Y oby4yeHne 4
mMogaynew, no
KOTOpbIM K(;H;pOJ:IFI Homep Kon-Bo Howmep Kon-8o Homep Kon-o
npoBoauTCS HaHun cemectpa cemectpa cemecTpa
KOHTPOIb
Cpava oTtyeTa no
12,3 A 3 3
nabopartopHbiM paboTam
1,2,3 KoHTponbHas pabota

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCA

OuyHO-3a04HOE

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

Bugbl camocToaTenbHoM padoTsl obyyeHve
o6yqa}ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBoeHVe TeopeTu4eckoro Marepuana 3 8
MoprotoBka k NabopaToOpPHBIM 3aHATUAM 3 10
MoarotoBka K KOHTPOMbHLIM paboTam
[MNoaroToBKa K ak3ameHam 3 36

BCEIlo: | 18+36

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTep1McTUKa BUAOB U UCNONb3yeMbIX MUHHOBALMOHHLIX (hOpPM yYeOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cucrema oueHmBaHusA ycneBaemMoCTu n OOCTUXEeHUN oquarou.wlxcn Aansa ﬂpOMe)KyTO‘-IHOﬁ
aTTecTauuun
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TpaaMUMOHHaA | X GaHHbHO-peﬁTMHFOBaﬂ

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa

a) OCHOBHas y4ebHas nuTepaTtypa
ConHues KO.I. MaTtepuanoBeneHne [OnekTpoHHbIN pecypc]: y4ebHuk ansa By3os/ ConHues HO.I1.,
MpsixuH E.N.— 3nekTpoH. TekcToBble faHHble.— CI16.: XUMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3BC «IPRbooks», no naporto.

0) pononHuTenbHasa yyebHas nuTepartypa
1. TennyxuH ".H. MeTannosegeHue n tepmnyeckasa obpabotka [TekcT]: yueb. nocobue / .H.
TennyxuH, A.B. 'ponsHos. — CT6ITY PI1. — ClM6., 2011. — 169 c.
C.
2. 'ponaHoB A.B. MaTtepuanoBegeHue: Y4ebHo-meToamM4Yeckoe nocodbume K NpakTU4ecKum un
nabopaTtopHbIM 3aHATMAM. [TekcT]: yuebHo-meToauydeckoe nocobue / A.B. MNponsHos, .H. TennyxuH,
H.H. Cutos, M.H. XKykosa. — CI16I'TY PT1. — Cl16., 2013. — 78 c.
3. M'ponsiHoB A.B. MaTepuanoBefgeHue: MeTOOUYECKNE YKA3aHUS N KOHTPOSbHbIE paboTbl AN
CTYOEHTOB 3a04HON hopMbl 00y4eHUs Bcex cneuunanbHocTen. [TekcT]: meToanyeckune ykasanus / A.B.
ponsiHoB, '.H. TennyxuH, H.H. Cutos, M.H. Xykosa. — CI6I' TY PI1. — CI6., 2013. - 19 c.

8.2. NepeyeHb y4yebHO-MeTOAMYECKOrO 0becneyYyeHus AN caMoCTOATENbHON paboThbl
obyu4arowmxcs No gUCUUNInHe
TennyxuH '.H. MeTannoseaeHue n Tepmmnyeckas obpabotka [TekcT]: y4eb. nocobue / I'.H. TennyxuH,
A.B. I'ponsHos. — CMN6ITY PI. — CI16., 2011. — 169 c.

8.3. NepeyeHb pecypcoB UHhOPMaLMOHHO-TENEKOMMYHUKaLMoHHOW ceTu "UHTepHeT",
Heo6XoAUMbIX AN OCBOEHUA AUCLUIITUHDI

He npegycmoTpeHo

8.4. NepeyeHb MHPOPMALMOHHBLIX TEXHONOIMIA, UCNONb3yeMbIX NPU OCYLLEeCTBNEHUU
obpasoBaTenbLHOro npouecca nNo AUCLUMNIINHE, BKITHOYasA NepeyeHb NPOrpaMMHOro o6ecneyeHms un
MH(OPMaLMOHHBLIX CIPABOYHbLIX CUCTEM (rIpu Heobxodumocmu)

1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013

8.5. OnucaHune matepuanbLHO-TEXHUYECKON Ba3bl, HEOOX0AMMOM ANS OCYLLEeCTBNEHUSA
o6pa3oBaTenbHOro npouecca no gUcCUMUNIINHe

1. JlekumoHHasa ayautopusi ¢ MynbTUMEOQUAHBLIM Y4EOHBIM KOMMIIEKCOM.
2. YyebHas nabopatopusa « MatepuanosegeHue u ropayas obpaboTtkar, yuebHas nabopatopus
«MaTepuranoBsegeHune».

8.6. UHble cBepeHus u (MNK) maTepuansl

MynbTUMegUNHBIA y4eOHbIN KOMMIEKC.

Y4ebHo-npakTnyecknii Kommnnekc Ha 6ase mukpockona JIOMO co BCTPOEHHbIM BUAEO-PETMCTPaTOPOM.
KomnnekT mukpownmdos.

KomnnekT y4ebHbIX BuOeo3anmcen.
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9. METOOMYECKUE YKASAHUA OANA OBYHAKOLWKNXCA NO OCBOEHUIO

ANCLUUTIIINHBI

Buab! y4ebHbIx
3aHATUN n
camocTosATernbHas
paboTa
obyyvarLmxcs

OpraHu3aums oesTenbHOCTH oGyyatoLerocst

Jlekuunmn

Ob6ecneunBaloT TeopeTUIECcKoe u3ydeHe aMcumnnnuHel. Ha nekumsx nsnaraetcs
OCHOBHOE cofiep>XaHue Kypca, UNnicTpupyeMmoe npumepamu, LLIMPOKO
ncnonb3yeTcs 3apybexHbI U1 OTEYECTBEHHBIV OMNbIT MO COOTBETCTBYIOLLIEN
TemaTuke.
OcBoeHVe NeKUMOoHHOro matepuana obyyatwowmmes npegnonaraet
cnegyrowme Buabl paboT:
e  KOHCMEKT NeKUMI: KpaTKo, CXxeMaTU4HO, nocnegoBaTenbHO OUKCUPOBaTh
OCHOBHbI€ NOSIOXEHUS, BbIBOALI U (HOPMYNNPOBKU; MOMeYaTb BaXHble
MbICMX, BbIAENATb KNIOYEBLIE CIIOBA, TEPMUHbI.
Ecnun camocToATeneHO He yaaeTcsa pa3obpaTtbcsa B Matepuane, Heobxoammo
cchopmynupoBaTb BONPOC M 3agaTh NpenogasaTernto Ha KOHCYNbTauum nnm Ha
NpaKTU4ECKOM 3aHATUN.

JlabopaTopHble
3aHATMSA

JlabopaTtopHble 3aHATHUS CNOCOBCTBYIOT PasBUTUIO MPaKTUYECKMX HABBLIKOB BriageHus
u3yyaembiM1 MeTogamu, 0bopygoBaHMEM, TEXHOMOMMSIMM B NpoLiecce
B3aUMOEWNCTBUSA CO YCTaHOBKaMu 1 o6pasuamm peanbHO AeNACTBYIOLLETO
obopyaoBaHusi, NpegnonaratoT NpoBeaeHne y4ebHOro akcnepumeHTa Ha
nabopaTopHoW ycTaHOBKe (CaMOCTOSITENbHO NGO Nog pyKoBOACTBOM
npenoaasaTens); HabnogeHMe 3a NpoLeccoMm, 1 ap.

Ha nabopatopHbix paboTax oby4varoLmncs nsyyaeTt npouecc nnn obbekT Ha
OCHOBE B3aMMOJEWNCTBMSA C HAM UMK €ro MoAenblo (HaTypHOW UM MaTemMaTuyeckon).
B pesynbTate npoBeaeHvsi nabopaTopHOro 3aHATUS 0ByyatloLnnes JomkeH nMbo
MOHSATb MPUHLMNbI YCTPONCTBA U paboThl N3ydyaeMoro npegmeTa (npuknagHole
paboTbl), NMM60O 0CBOUTL METOAMKY UCCEe40BaHUS NPeAMETOB CXOOHOro Tuna
(nccnepgoBaTenbckme paboThl).

CnepnyeT npeaBapuTenbHO U3y4nMTb METOOANYECKME YKa3aHUS MO BbIMONTHEHUIO
nabopaTtopHbIx paborT.

CamocTtosaTenbHas
paboTta

[aHHbI BUg paboTbl Npegnonaraet pacluMpeHne 1 3akpensieHne 3HaHUn, yMeH1Un u
HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUAX MYTEM CaMOCTOATENBHOW
npopaboTku y4ebHO-MeTOAMYECKNX MaTepUanoB no AMCUUNNHE, NOArOTOBKU K
KOHTPOIbHbIM paboTam n ak3ameHy. CamocTosiTernibHasg paboTa BbINONHAETCH
UHAUBMAYanNbHO, a Takke MOXET NPOBOAMTLCH MO PYKOBOACTBOM NpenoaasaTens.

CnenyeT npeaBapuTenbHO N3Y4UTb METOANYECKME YKa3aHUs MO BbINONIHEHNIO
CaMoCTOoATENbHON paboThbl, KOHTPONbHOW PaboThI.

Mpy noaroToBKe K 9k3ameHy Heo6X04MMO 03HAKOMUTLCS C NepeyYHeM BOMNPOCOB,
npopaboTaTb KOHCMEKTbI NEKLUA Y NPAKTUYECKNX 3aHATUIN, PEKOMEHOYEMYIO
nuTepaTtypy, NONy4YMTb KOHCYNbTaUMIO y MpenogaBartens.
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10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHme nokasarenen n KpuTepmeB OLEHNBAHMUA KOMMETEeHLUN Ha pa3nUYHbIX 3Tanax ux
c¢hopMupoBaHusi, onucaHue LKasn oLeHUBaHuA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMNETEHLIMA Ha 3Tanax ux ¢popmmpoBaHusi

paBHOBECU.

2) [leMOHCTpupyeT OCHOBbI MCMOMb30BaHMS

MMWKPOCKOMMYECKOro aHanmaa as3oBoro
cocTaBa MaTepuana B OTPaXXeHHOM CBeTe.
3) OueHnBaeT BNNAHUE U3MEHEHUN
BHYTPEHHMX UIN BHELLIHUX (hakTopoB
cuctemMbl Ha ba30BbIN COCTaB.
AHanuanpyeT pe3ynbTaThl C

npuBneyvyeHnem mMmatemaTtun4eckoro annaparta.

TUNoBoe 3aaaHne

Koa HanmeHoBaHune MpenctaBneHne
KOMNeTeHuun - OLeHOYHOro OLEeHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLUN
(aTan ocBoeHus) cpeacTea cpeacrtea B poHae
MK-15(2,3) 1) CnocobeH ocylecTBnaTb noadop 1. YcTHOE 1. MNepeyeHb
OCHOBHbIX 1 BCMOMOraTerbHbIX MaTepuanos | cobecefosaHue BOMPOCOB K
2) O6bsicHAeT Lienecoobpa3HocTb BbiGopa 2. Tpaktndeckoe 3*;335'“"9“3’
KOHCTPYKLUMOHHOIo matepuana TMnosoe sanarne | (73 sonpoca)
3)3 . 2. MNpakTnyeckne
) HaKOMvC HOBENLIMMUN METO4aMM TUNOBbIE 337aHNS
UCMbITaHWIN N OLIEeHKM 060pyaoBaHws, (15 3apau)
mMaTepuasnoB U NPOLECCOB, UCMOMb3yEMbIX
npu peanusauum
TEXHOMNOrMYeCKNX NPOLLECCOB.
MK-16 (1,2,3) 1) JeMoHCTpMpyeT METOANKM pacyeTa 1. YcTHoE 1. MNepeyeHb
OBYXKOMMOHEHTHbIX AuarpammM ¢a3oBbiX cobecefoBaHve BOMPOCOB K
2. MNpakTnyeckoe | aK3aMeHy

(73 Bonpoca)

2. Mpaktnyeckne
TUMNOBbIE 3a4aHus
(15 3apgau)

10.1.2. OnucaHue WKan U KpuTepueB oLeHNBaHNA COPMUPOBAHHOCTU KOMNETEHLIMN

KpuTtepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no Kputepum oueHnBaHna cdhopMmnMpoBaHHOCTY KOMMNETEHLNIA
TPpaanuNOHHON

Lkane YcTHoe cobeceoBaHue MpakTnyeckoe 3agaHne
O6yuyatowuncs nokasbiBaeT | OGyvalowminca OeMOoHCTpupyeT
BCECTOPOHHee U1 rnybokoe 3HaHMe | MpaBUNbHOE MOHVMMaHWE YCIOBUS 3aJauyu,
OCHOBHbIX 3aKOHOB, cB0OOOAHO | BNageHne HaBblkaMu ee aHanu3a, Bbldopa
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX, | ONTUMAasbHbLIX TemnepaTypHO-BPEMEHHbIX
TEPMUHAX N OMNpeaeneHnsix Npu OTBeTe. | PEXMMOB  TEPMUYECKON M XUMUKO-
YCBOWUIT OCHOBHYIO NUTEpPATypy M 3HAKOM | TepMMYeckon o6paboTkm  Martepuarnos,
c JOMONHUTENbHOM NUTEpaTypor. | yMeHMEe NpaBWUibHO paccumTaTb (has3oBbil
MoxeT 06BACHUTL B3aMMOCBSI3b | COCTaB MCXOOHbIX M KOHEYHbIX MPOOYKTOB
OCHOBHbIX duM3MYECKMX 3aKOHOB, | YmeeT NPUMEHSTb MaTeMaTU4YECKNI

OTNNHHO 3aKOHOB (pM3MKM TBEpAOro Tena W | annapart And peanusauuun nnaHa peLlueHuns
XumMmama TBepaodasHbiX NpeBpalleHnin, | 3agadn n, ecnn 3To Heob6XoaNMMO, MOXET
UX BIUSHWME Ha TEexXHoNornyeckme W | NpeacTtaBuTb ero rpaduyeckn. [lonyyun
aKCnnyaTaunoHHbIE CBOWCTBA | MpaBWibHbIA  OTBET U  MOXET  €ero
MaTepuanos 1 3Ha4YeHNe 3TUX BENUYNH WMHTEepnpeTMpoBaTb.
ans nocnegytowen npodeccuoHanbHoON
pedarenbHocTu. [posiBNSIET  LUMPOKYHO
3pYAMLMIO B UCMOSMb30BAHUM Y4€OHOro
MaTtepuana.
O6yuyatowuncs nokasbiBaeT | OGyvarowmica OEeMOHCTpupyeT

XOpOLLIO [0CTaTO4HbIN YPOBEHb 3HaAHWA | JOCTATOYHOE MOHMMAaHWE YCIOBUS 3a4aun,
OCHOBHbIX ur3n4eckmx 3aKOHOB, | BaJeHMe HaBblkaMy ero aHanuaa,
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3aKOHOB (OM3WKM TBEpaoro Tena MU
XMMMU3mMa TBepaodasHbIX NpespaLleHuit,
WX BMUSIHUE Ha TEXHONorMveckue W
3KCMyaTaunoHHble CBOWCTBa
MaTepuanoB U 3Ha4YeHWe ITUX BESNUYMH.
OpVeHTUPYETCS B OCHOBHbLIX MOHATUAX U
onpederneHnsix;  YCBOMJT  OCHOBHYIO
nutepaTypy. JonyckaeT
He3HaYUTenbHbIE  MOTPeLUHOCTU  Mpu

Bbl60pa onTUMarlibHbIX  TemMnepaTtypHO-
BPEMEHHbLIX PEXMMOB TepMW—IeCKOVI 7

XUMUKO-TEPMUYECKOM 06paboTkm
mMaTepuarnos, yMeHune npaBubHO
paccunTatb ha3oBbli COCTAB UCXOOHBIX U
KOHEYHbIX NpPOAYKTOB. HonyckaeT

HEe3Ha4duTelbHble norpewHoCcT npu
NPUMEHEHNN MaTeMaTU4eCKoro anmnaparta
ana peann3auun nnaHa peweHua 3agayu

OTBETaxX Ha BOMPOCbI 3K3aMeHaLMOHHOIo |-|OJ'IyLII/IJ'I npaanben?l OTBET, HO
Ovneta u [poONONHUTENbHbIE BOMPOCHI | UCMNbITbIBAET 3aTpygHeHudA C ero
npenogaBaTend. MHTepnpeTaumeﬁ.

Ob6yyaowmnca  nokasbiBaeT  3HaHWUS
y4yebHOro marepuana B MWHMMarbHOM
obbeme; MoXeT chopmynmnpoBaTb

OCHOBHble (PM3NYECKME 3aKOHbI, 3aKOHbI

Obyyvarowmnncsa BHUKaeT B CMbICIT YCNOBUS
3ajadv, MNOoHMMaeT nnaH ee pelleHus,
OfdHaKo, He MOXeT B MOMHOW Mmepe
peanv3oBaTb ee  pelieHue.  3Haer

U3NKM  TBEpPAOro Tena W XMMM3Ma | NMPUHLMMbI BblOOpa onTUMarnbHbIX
TBEpOodasHbIX npeBpaLleHnii, nx | TemnepaTypHO-BPEMEHHbIX PEXUMOB
BNUAHME  HA  TEXHONOTMYeckue U1 | TEPMUYECKON U XUMUKO-TEPMUYECKOMN
YOOBMETBO- KCMIyaTauMOHHbIE cBowicTBa | 06paboTkn MaTepuarnos, ymeet
pUTENBHO mMaTepuanos, BnageeTr  OCHOBHbIMM | MpaBUNbHO paccyntTatb (Pa3oBbIN COCTaB
NOHATUAMM W ONpeaeneHns MU, HO MPU | NCXOOHbLIX U KOHEYHbIX NPOAYKTOB
aTOM, JonyckaeT 6onblloe KOnM4YecTBO
HenpuHLUMNuanbHbIX OLMOOK; 3HAKOM C
OCHOBHOW  nuTepaTypon;  gonyckaet
CyLeCTBEHHblE OWNOKM B OTBETE Ha
3K3aMeHe, HO MOXeT YCTPaHWUTb UX NoA
PYKOBOACTBOM Mpenogasarersi.
Ob6yyarowmnca He MMeeT gocTtaTtoyHoro | Obyvatowmncs He MOXeT
YPOBHS 3HAHMSA OUCLMUMIINHDBI; HE MOXET | NpoaHanuanpoBaTb  YCrOBME  3adaum,
cchopmynupoBaTb OCHOBHbIE | HAMETUTb NI1aH ee peLleHusi, He cnocobeH
dm3nyeckme 3akOHbl, 3aKOHbl (U3UKN | MPaBUMbHO paccynTaTb (Pas3oBblii COCTaB
TBEpOoro Tena " XUMU3Ma | UICXOOHbIX U KOHEYHbIX  MPOAYKTOB,
TBEpAodasHbIX npeBpaLleHni, nx | Ha3Ha4YNTb BbIBOp TemnepaTypHo-
BNUAHUS  Ha  TEXHOMNOrMyeckue U | BDEMEHHbIX  PEXUMOB, He  Bnageet
aKCnnyaTaunoHHbIe CBOMNCTBa | MareMaTn4eckum annaparTom.
Hey0BNeTEO- mMaTepuanoB; Nnoxo opueHTupyetca B | [peacrtaBneHne yyxon paboTbl, oTkas oT
OCHOBHbIX TMOHATUAX W ONPEAENEHUsX; | BbIMOMHEHNs 3adaHust
puTenbHO

MI0X0 3HAaKOM C OCHOBHOW NUTEpaTypou;
JonyckaeT npu oOTBeTe Ha 3K3ameHe
CYLLUECTBEHHbIE OLIMOKM U He MOXeT
YCTPaHWUTb UX Oaxe Mo PyKOBOACTBOM

npenogaBaTenA.

lMonbiTka CnUCbIBaHUS, WUCMNOMb30BaHMUS
Hepas3peLlleHHbIX TEXHNYECKNX
yCTpOIZCTB mnnm nonb3oBaHue

MOACKA3KoW APYroro YesioBeka.

* CywecmeeHHble owubku — HedocmamoyHasi 2nybuHa u 0co3HaHHOCMb omeema (Hanpumep, cmyOeHm He cMoe
npuMeHUMb meopemuyeckue 3HaHus Onsi 06 bACHEHUS AeneHuU, 0711 ycmaHO8eHUs MPUYUHHO-C1edCmeeHHbIX casi3el, CpasHeHuUs u
Knaccugukayuu sseneHud u m.o.).

* HecywjecmeeHHble owubKu — HerosiHoma omeema (Harnpumep, ynyuweHue u3 guda Kkakoeo-nubo HexapakmepHoeo ¢hakma,
dononHeHus1 Npu onucaHuuU rpoyecca, seneHus, 3akoHomepHocmel u m.0.); K HUM Mo2ym Oblmb OMHEeCeHbl 02080PKU, 00Ny U,eHHbIe
npu HegHUMamesbHoCmuU cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuarnbl, HeOOXoANMbIe AN OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusywme 3tanbl (popMUpoBaHus

KOMNeTeHLUUNn

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAHOBJIEHHbIMU 3TanaMmu
¢hopMmmpoBaHna KOMNEeTeHLUN

Ne
n/n dopmynunpoBka BONPOCOB Ne Tembl
1 MeTaJ'IJ'IbI, KaK OCHOBHbl€ KOHCTPYKLUMNOHHbIE MaTepuarnbl. MNoHAaTue KpucTtannn4eckoro 1
CTpOEeHNA BellleCTBa, 3J1IieMeHTapHada Fl‘-lel71Ka, OCHOBHbI€ TUMbI KPUCTAIIJTNYECKUX
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peLIETOK, NapameTpbl NIEMEHTAPHON SHENKMN.

2 | NMonnmopdunam. AHn3oTponus. MarHMTHbIE NpeBpaLleHus. 1

3 HecoBepLueHCTBa KpUCTaNMYecKoro CTpoeHnst (BedeKTbl KpUCTanIMYeCcKom CTPYKTYpbI). 1
VX TMnbl 1 BNWsIHWE Ha NokasaTenu CBOWCTB MeTansnoB U HeMeTanmnos.

4 OcHOBHbIE CBOWCTBA MaTepuaroB: NPOYHOCTb, TBEPAOCTb, yAapHasa BA3KOCTb, 1
yCTanocTHas NpoYHOCTb.

5 MakpocKkonnuyeckuin n MMKpPOCKONMUYECKNI aHanm3 maTepuanoB. Bo3aMOXHOCTU U 1
HasHayeHve.
Kpnctannusauust MeTannoB. BnusHue cteneHn nepeoxnaxaeHusi (CKOpocTu

6 | oxnaxaeHwst) Ha MexaHW4YecKkne CBOMCTBa OTNMBOK. CTpoeHme MeTanamyeckoro cnuTka. 2
MoaunduumpoBaHne pacnnasa Ansg nonyYyeHns MenkoKpuUcTaninyeckon CTPYKTypbl.

7 MpaBuno das M'bbca, oTnnuune npasuna das ang teepaodasHeix cuctem. MNMpasuno >
pbl4ara 1 NpaBuo OTPE3KOB.

8 [warpamma coCTOS\HUI CNNaBoOB C HEOrPaHMYEHHON /NONTHOW/ PacTBOPUMOCTbLIO >
KOMNoHeHTOoB. ®asbl. CTPYKTYpbI.

9 | Omarpamma COCTOSHMI CMNaBoB MexaHu4eckmnx cmecen. Pasbl. CTPYKTYpbI. 2

10 [dnarpamma coCTOSIHUI CNNaBoOB C OrpaHUYEHHON PACcTBOPUMOCTbIO0 KOMNOHEHTOB. da3bl >
N CTPYKTYPHI.

11 | Ouarpamma cOCTOSIHUSA CNNAaBOB C XMMUYECKUM coeanHeHneM. dasbl. CTPYKTYpbI. 2

12 3aBUCMMOCTb NokasaTernen CBONCTB CNaBoB OT BuAa Anarpamm coctosHua /3akoH H.C. >
KypHakoBa/.

13 Ounarpamma cocTosiHUA Xeneso-yrnepos /xeneso-uemeHTUT/. PaBHoBeCHbIe dhasbl. 3
O6nactu ctanen n vyryHos. Npasuno das. NpaBuno oTpesKos.

14 | BnusaHue cogepxaHus yrnepoaa Ha CBOMCTBa CTanewn. 3

15 MocTosiHHbIE NpUMecK B CTansx. MpoucxoxaeHue npumecen B ctangax. Ounctka ctanen 3
OT BpeaHbIX NpUMeCeW.

16 CkpbITble NpumecK B cTansx. CneumnanbHble npumecy B ctanax. OuucTtka ctanen ot
BpeAHbIX NpumMecen.

17 | Knaccudmkauusa ctanemn — OCHOBHblE Cnocobbl Knaccugukaumm.

18 Cnocobbl npou3BoacTBa ctanu. MapTeHOBCKUIA, KOHBEPTOPHbBIW, NEKTPOCTarN.
[ocTonHCTBa 1 HeJOCTaTKU NPOLIECCOB.

19 Knaccudumkaums YrnepoancTbIX cTanen no Ka4yecTBy M HasHayeHuo. MapkmpoBka 3
yrnepoamncTbIX cTanen.

20 Cnoco6 MPOM3BOACTBA 4yryHa. McxogHoe chipbe, OCHOBHbIE NapameTpbl npouecca
JOMEHHOW BbINNaBKkN YyryHa.

21 | YyryHbl. Bugbl yyryHoB. CBovicTBa YyryHoB. Knaccmndmkaums 4yryHos. 3

29 Cepble 4yryHbl. PasHoBugHocTu. MapkupoBka cepbix YyryHoB. ®opma rpacura. 3
MeTannun4yeckasi ocHoBa - Buabl. CBolCTBa.

23 Haknen n pekpuctannusauus. OnpegeneHue TemnepaTtypbl pekpycTanmaaumm xenesa u 4
OpYyrux MeTansos.

24 | Kputnyeckme TOYKU cTanu. 4

o5 MpeBpalleHre nepeoxnaxXgeHHOro aycTeHuTa B cTany. MpoaykTbl NpeBpaLleHnst 4
nepeoxnaxaeHHoro aycTeHnTa u ux CBOMCTBa.

26 | HepaBHOBeCHbIE CTPYKTYpbI B CTansx. 4

27 Omxur. Bugbl omkura. OnpegeneHve TemnepaTypbl Harpesa Ans oTXkura cranm no 4
Anarpamme xeneso-yrnepog.

28 | Omxur nepsoro u BTOporo poga. TemnepatypHble ycnosus. O6nactu npyuMeHeHus!. 4
3akanka ctanu. Belbop TemnepaTypbl HarpeBa 1 CKOPOCTUN OXNaXKAEHUSA AN 3aKanku.

29 | Kputnuyeckas ckopocTb 3akanku. CTpyKTypa 3akaneHHon ctanu. 3akanmeaemocTb 1 4
NpoKanMBaemMoCTb CTanu.

30 HenonHas 3akanka ctanu. ObnacTtn npumeHeHus. Boeibop TemnepaTypbl Harpesa u 4
CKOPOCTU OXNaXaeHus.

31 | lNonHag 3akanka cranu. 4

32 | Cpefpbl Ang Harpesa 1 OXNaXaeHus ctanen npu nx 3akaske. 4

33 | Cnocobbl 3akanku ctanen. 4

34 Hopmanusauusa ctanu. OnpegeneHue TemnepaTtypbl HarpeBa Y CKOPOCTU OXIaXAEHWS. 4
Ob6nacTtn NpMMeHeHUs Hopmanusauum.

35 OTtnyck ctanu. HasHayeHve. BnusHue Temnepatypbl OTnycka Ha CTPYKTYpY M CBOWCTBaA 4
cTanu.
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OTI'IyCK cTanw. I'Ipou,eccu, npoxogdiine B 3aKarneHHon ctanm npu oTnycke. BnunaHne

36 o
TeMnepartypbl OTNyCKa Ha CTPYKTYpYy U CBOUCTBaA CTalu.

OTI'IyCK ctanu. PasHoB1MAaHOCTH OTnycCKa. I'Ipou,eccral, npouncxogsaiine B 3aKaneHHon ctanm

37 o
npv oTnycke. BnusiHme TeMnepaTypbl OTNYCKa Ha CTPYKTYPY U CBOMCTBA CTanw.

38 | YnyduweHune ctann. Kakme ctanu aBnsoTcs ynyywaeMbiMu.

Xumuko-tepmmnyeckas obpabotka. LiemeHTauusa. Ctanu, nogBepraeMble LeMeHTaumu.
39 | CTpyKTypa 1 CBOWCTBA LleMEHTOBAHHOTIO crosi. OkoHYaTenbHasi TepMuyeckas 1 4
MexaHudeckasi 06paboTka cTanu nocne uemeHTauum

Xumuko-Tepmmndeckas obpaboTtka. AsoTupoBaHue. Ctanu, nogBepraemble

40 4
a30TUPOBAHMIO.

41 | Xvmuko-Tepmmnyveckas obpaboTka. HutpouemeHTaumsi U1 NOBEPXHOCTHAas MeTannmsayms. 4

42 | MNpokaTka cTanen, cnocodbl N X HAa3Ha4YeHue. 4

43 | Bono4yeHue, N3rotoBfieHNe NPoBOJSIOKMU. 4

44 | JlernpoBaHHble cTanu, 0603HAYEHNE NETNPYIOLLNX SIIEMEHTOB 5

45 IernpoBaHHbIe cTanu, MapK/POBKa N1ErNpOBaHHBIX NHCTPYMEHTAMbHbIX 1 5
KOHCTPYKLIMOHHbIX CTanemn.

46 CneuuanbHbie NerMpoBaHHbIe CTanu: aBTOMaTHbIE, 3NeKTPOTeXHNYeckme, 5
ObICTPOPEXYLLNE, NBHOCOCTOMKUNE

47 YrnepoaucTtble cTany 06bIKHOBEHHOIO kavecTBa. [MprHumnbl MmapkmpoBku. ObnacTu 6
NPUMEHEHMS.

48 KauecTBeHHbIe 1 BbICOKOKAYeCTBEHHbIE YrNepoanCTble KOHCTPYKLMOHHbIE CTanu. 6
MapkupoBka, 0611acTv NPpUMEHEHUS.

49 BrnusHne cogepxaHuns cepbi n docdopa Ha MeEXaHUYECKME XapaKTEPUCTUKN 6
KOHCTPYKLIMOHHbIX CTanemn.

50 OCHOBHbIE MPUHLMNBI MApPKUPOBKM KOHCTPYKLMNOHHBIX YrNePOANCTbIX U KOHCTPYKLIMOHHBIX 6

JermpoBaHHbIX cTanen.

51 KayecTBeHHbIE W BbICOKOKAYE€CTBEHHbIE yrnepoancTble MHCTPYMEHTAalbHbIE CTalll. 7

OcHoBHble nernpywowimne arnemMeHThbl, obecneunBatoLume )KapOCTOI7IKOCTb N XKaponpo4HOCTb

52 ctanen. Metoabl OLLEHKM KapOCTOMKOCTM W XKapOnpoYHOCTK CTanemn. /

53 OcCHOBHbIe KpuTEPUN Kaponpo4HOCTH 1 YKapOCTOMKOCTU. Npumepbl nermnpoBaHHbIX 7
XKapOornpo4HbIX M XXapoCTOMKUX cTanen u cnnaeo. O6nactu ux NnpUMeHeHus.

54 VHCTpyMeHTanbHble MaTepuarnbl BbICOKOW TBEPOOCTU: MEeTannokepammyeckmne, mx 8
MapKMpPOBKa; MUHEparnokepaMmMyecKkne pexyLime MHCTPYMEHTarbHble MaTepuarsi.

55 LtamnoBble ctanu. CTanu anst XonogHowm 1 ropsideit lTamnoBku. TepMmmuyeckas

obpabotka. Mapku cTanen.

56 | BbICTpopexyline ctanu, HasHadyeHne, nokasaTesnu CBOMCTB, TepmMmyeckas o6paboTka.

58 | KoTtenbHble cTanu.

8
8
57 | 3HococCTONMKMe ctanu, TUrnbl UBHOCOCTOMKNX CTaneun. 8
8
8

Koppo3noHHO-CTOMKME cTanu. BnvsHue nermpyowmx anemMeHToB. XpOMUCTbIE U

59
XPOMOHMKeneBble cTanu. MexXKpucTanamuTHas Kopposus.

Megb n ee cBoicTBa. Obnacti npumeHeHnsi. Knaccudpukaumsi 1 MapkupoBka MeLHbIX

60 9
crnniaBoB. O6nacTy NpyMeHeHNst MegHbIX CMiaBoB.

61 NatyHun. edopmmpyembie natyHu. CoctaB. MapkupoBka. Tepmuyeckasi o6paboTka. 9
MexaHn4yeckne CBOWCTBA.

62 | JlutenHble natyHu. MpuHumnbl Mapknposkn. O6nacTu NPUMEHEHNS.

63 BpoH3bl nuTenHble 1 gedopmupyemble. MNpuHLMNLI MapknpoBku. MNMpumepbl Mapok GPoH3. 9
Tepmnyeckasa obpaboTtka. MexaHn4eckne cCBOMCTBa.

64 TuTaH 1 ero ceoncTea. TutaHoBble cnnasbl. Knaccudukaums TUTAHOBLIX CMNaBoB. 10
Tepmuyeckas obpaboTka TUTAHOBLIX crnaBoB. MexaHuyeckne CBOMCTBA.

65 AntomuHun 1 ero cnnasbl. CBoNCcTBa antoMuHus. Knaccudukauusa antoMMHUEBbIX 10
cnnasoB. Mapku. CoctaB. Tepmudeckas obpaboTtka. CBoncTBa.

66 JlutenHble antomuHueBble cnnasbl. MapkupoBka. Tepmuyeckast o6paboTka. 10
MexaHn4yeckne CBOWCTBA.

67 Oedopmnpyemsble antomuHmneBble cnnasbl. Knaccudukaumsa. Mapkuposka. Tepmuyeckas 10
obpaboTka. MexaHnyeckne CBOMCTBA.

68 BbicokonpouHble antoMuHueBble crnnaebl. Mapku. CoctaB. Tepmuyeckas obpaboTka. 10
MexaHn4yeckne CBOWCTBA.

69 MarHun n ero ceorcTBa. JlutenHole n gecopmupyemole cnnasbl MarHns. Tepmudeckas 10
obpaboTka. MexaHn4yeckne CBOMCTBA MarHMeBbIX CMN1aBoB.

70 Hemetannuueckne matepuansl. OCHOBHbIE BMAbI. [1acTMacchl, nx knaccudukauus, 11
COCTaBbl, 00M1aCTV NPMMEHEHNS.

71 | lNMopowkoBaga metannyprus. NopowkoBble MaTepuarbl, MOHATUE MOPUCTOCTMU. 11
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2o | KomnosuuumonHele matepuarel. Matpuua u HanonHuTens. CBOACTBA KOMMO3NTOB. 11
MpuMeHeH1e KOMMNO3UTOB.

75 | BrvsHne mateprana n 0GLeMHOI AONM NOP Ha 0GNACTU NPUMEHEHMS MOPOLLIKOBBIX 11
mMaTtepvarnos.

10.2.2. BapuaHT TUNOBbLIX 3afaHU, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU 3TanamMmm
¢hopMmmpoBaHNA KOMNETeHLUN

Ne
/n Ycnosust TUNOBLIX 3a4au OTseT
Y10A - yrnepoaucTtas MHCTpyMeHTanbHas BblCOKOKa4YeCTBEHHasi
cTanb ¢ cogepxaHuem yrnepoga 1,0%.
18XI'T - KOHCTPYKLMNOHHAs Ka4YeCTBEHHas nerMpoBaHHas cranb
c cogepxaHuvem yrnepoga 0,18%, '-mapravua 1,5%, T-tutaH
PaclumndpoBaTb yKa3aHHble 1,5%.
MapKu:
Y10A P9 - BbicTpopexyLlias MHCTpyMeHTanbHas ctanb ¢
1 |18XIT copepxaHuem bonee 1% yrnepopga, P- nHaekc gaHHow rpynnbl
P9 ctanu, Bonbdpama- 9%.
C410
T15K6 CY10 - cepbllt YyryH ¢ npegenom Npo4YHOCTH
os = 100 Mla.
T15K6- TuTaHo-BONbMOPaMOBbIN kKapbuaHbIN TBEPAbIN CNNaB,
obosHavaetcs 6ykBamu T, K. Kapbnga tntaHa 15%, kobanbta
6%, kapbug Bonbdpama 79%
1. HapwucosaTtb anarpammy 1. HapucosaTtb auarpammy COCTOSIHUSA cnnasoB c
COCTOAHUA cnnaBos, C HeOFpaHVILIeHHOVI PacTBOPUMOCTbLIO KOMMOHEHTOB B TBEpOOM
HEOrPaHNYEeHHON  PACTBOPUMOCTBIO | COCTOSHMM (puc. 1).
KOMMOHEHTOB
2. YKkasaTb BO Bcex o6nacTsax
AnarpaMmbl hasoBblil COCTaB.
3. YkasaTb BO BCex obnactax - W
AnarpaMmmMbl CTPYKTYPHBIN COCTaB. g
4, [ns cnnaea ¢ cogepxaHnem [ 5
20% B: e |
- onpefenuTb cocTas (a3 B crnase a | ot M
ans nobon TOYKMN Mexay E |
NVKBUAYCOM M CONMMAOYCOM; H ! | "
-onpeaenntb Konn4vecTeso K3)K,EI,OVI n3 I
has ons Tow xe TOYKW. ‘ || ar
2
4 ?
20 40 60 E0
— W
2. YkasaTb BO Bcex obnactsx guarpammbl hasoBbii COCTaB (CM.
auarpammy).
3. YkasaTb BO Bcex obrnacTsx guarpammbl CTPYKTYPHbIA COCTaB
(cMm. gruarpammy) — o — TBepAbI pacTeop.
4. CocTtaB ¢as, (B, %)
X-c-40
a—-b-8
KonuyecTtBo cpas:
Qx =ba/bc-100 =12/32 =37%;
Qa =ac/ bc-100= 20/ 32 = 63%.

3 1. HapucoBaTtb avnarpammy | 1. HapucoBaTb guarpamMmy COCTOSIHUS CMfiaBOB C HEOrpaHU4eHHoW
COCTOAHUA cnnaBos, C | paCTBOPUMOCTbHO KOMIMOHEHTOB B TBEPAOM COCTOAHUN (pVIC. 1).
HeOI’paHM‘-IeHHOVI PacTBOPUMOCTbLIO
KOMMOHEHTOB
2. YKkasaTb BO Bcex o6nacrsax
AnarpaMmbl hasoBblil COCTaB.

3. YkasaTb BO Bcex 06nacrsax
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AvarpamMmMbl CTPYKTYPHbIV COCTaB.

4. [nsa cnnasa ¢ cogepxaHvnem
20% B.

a. nocTpouTb KpuBYyto
oXnaxaeHWss [aHHoro cnnaesa wu
yKasaTtb npoucxogsawmne npv
oxnaxaeHuu npespalleHs BO BCEM
TemnepaTypHoOM WHTepBane
oxnaxaeHus oT Temneparypsl | i
nnasneHnst 4O KOMHaTHOW; |

5. YkasaTb camblin Tyronnaskui | o
cnnas UM KOMMOHEHT.

@+

TeMmepaTypa,t
I

20 40 60 &l
—m R

2. YkasaTb BO Bcex obnactax Auarpammbl asoBbii COCTaB (CM.
anarpammy).
3. YkasaTb BO BCex 06nacTsax Auarpammbl CTPYKTYPHBIA cocTas (CM.
AvarpaMmmy) — a — TBepAblii pacTeop.
4. [ina cnnaga ¢ cogepxaHunem 20 % B:

- MOCTPOUTb KPUBYIO oxnaxaeHus (puc. 2);

TeMmepaTypa,t

C=K-®+1
Cz=2-2+1=1

=

Bpala

5. YkasaTb cambli TYronnaBKkuin CniaB Ui KOMMNOHEHT.
Cawmblli Tyronnaekuii KOMMOHEHT — A.

10.3. MeToauyeckue matepuansl,
onpegensowme npoueaypbl OLleHUBaHUSA 3HAHUIN, YMEeHUI, BNageHun (HaBbIKOB U (Unu)
NPaKTU4YECKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yoLWmMX 3Tanbl POPMUPOBaAHUS KOMNETEHLUN

10.3.1. YcnoBusa pgonycka oOGy4awlerocd K cAayvYe 3K3aMeHa U NOpPsAoK JUKBUAALUU
aKageMn4ecKom 3a40IMKEeHHOCTH

MonoxeHve O nNpoBeOEeHWM TEKYLLEro KOHTPOMsi YCMeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuatouxcs

10.3.2. ®opma npoBeAEeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNNHE

YyCTHaa | X NMMCbMeHHasaA KOMMNbOTEPHOE TECTUPOBaAHNE nHasa*

10.3.3. OcobeHHOCTM NpoBeAeHUA IK3aMeHa
e BO3MOXHOCTb NOMbL30BAaTLCA KaNbKyNaTOPOM;
e Bpewms Ha nogrotoBky otBeTa no 6unety 50 MUHYT.
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