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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

Basosas | | O6szatensHas || [lonoMnHMTENLHO
Briok ABnAeTcA
1: hakynbTaTMBOM

BapuaTusHas |Z| Mo BLIGOPy |:|

1.2. Uenb gancumnnuHsbl
CdopmupoBaTb KomneTeHumMm oby4atoLlerocs B obnactu TeXHUYECcKUx matepuanos, cnocobax ux
nonyyeHusi, opMMpoBaHWS 3arOTOBOK WM feTanen, O 3aBUCMMOCTM CBOWCTB MaTepuanoB OT UX
CTPOEHUs1, 0 crnocobax OOCTWXKEHUS OMNTUMAaribHbIX CBOWCTB, O 3aBUCMMOCTM CBOWCTB OT YCITOBWWA

KCnyaTauunn.

1.3. 3agaum gucumnnuHbi
e PaccmoTpeTb MaTepuanoBedyeckne acnekTbl  pauuoHanbHOrO  Bblbopa  KOHCTPYKUMOHHBIX
MaTepmanoB UCXOOsA U3 YCIOBUI aKCNyaTaumm.
e PackpblTb nNpuHUMNBI HaydyHOro noaxoda K BblIGOpy MaTepuanoB Afs U3rOTOBMEHUS TEennoBbiX
3Hepro- annapaToB U KOHCTPYKUuMi B LIBI.
e [lpogeMoHCTpMpoBaTb OCOOEHHOCTM BMWAHUS 3aBMCMMOCTU XUMWYECKOro cocTaBa, (a3oBoOu
CTPYKTYpbl MaTepuarna Ha ero TEXHOMOrM4Yeckme 1 aKCMyaTaunOHHbIE XapaKTEPUCTUKN.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00Yy4YeHUs N0 AUCLMINIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUs o6pa3oBaTesNibHOWU NporpamMMbil

Koa
3Tan ¢dopmMmpoBaHus
KOMMeTeHL MK PopmynmpoBKka KOMNEeTEHLNN
onkK- 2 CMOCOBOHOCTLIO EMOHCTPMpPOBaThL 6a30BbIE 3HAHWS B 1

obracTi ecTecTBEHHOHAYYHbIX AUCLMMIIMH, TOTOBHOCTbIO
BbISIBINSATb €CTECTBEHHOHAYYHYIO CYLLHOCTb NpoGnem,
BO3HUKAOLLMX B X04€ NpodeccroHanbHON AesTeNbHOCTY;
NPUMEHATb AN UX paspeLleHns OCHOBHbIE 3aKOHbI
€CTeCTBO3HaHWsA, METOAbl MaTeMaTMYecKoro aHanunsa u
MOAENMPOBaHNA, TEOPETUYECKOTO U SKCePUMEHTaNBHOIO
nccneaoBaHus
MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaThb:

1) OcHoBHbIE CBOMCTBA METANOB, HEMETassI0B 1 KOMMNO3ULMOHHBLIX MaTepuasos.
2)OCHOBbI MUKPOCKOMWUYECKOro aHanusa gasoBoro coctaBa MaTtepuana B OTpakeHHOM cBeTe.

YMeTb:
1) OueHuBaTb BNUAHME U3MEHEHUIN BHYTPEHHUX U BHELLHMX DAKTOPOB CUCTEMbI HA (ha30BbIN COCTaB.

2) Ob6BbACHSATL LenecoobpasHoCcTb Bbibopa KOHCTPYKLUMOHHOrO MaTepuana

Bnapets:

1) AHanM3oMm pe3ynbTaToB C NPUBMEYEHNEM MAaTEMATUYECKOrO annapara.

2) Hoeenwunmmn metogamum UCMbITaHWA U OLLEHKM 060pya0BaHUsl, MaTepuarnoB 1 NpOLECCOoB,
MCMNorb3yembix B MPOM3BOACTBE.

MnK-2 CNOCOBHOCTLI0 NPOBOANTL PacyeTbl MO TUMNOBbLIM 1
MeTOoAMKaM, NPOEKTUPOBaTb TEXHOMNOINMYecKoe
o6opynoBaHve ¢ UCMONb30BaHMEM CTaHAapPTHbIX
CpeAcTB aBTOMaTMU3aL My NPOEKTUPOBAHUS B
COOTBETCTBUM C TEXHWYECKUM 3adaHneEM

MnaHupyemble pe3ynbTaTbl 06y4eHUA
3HaTb:

1) MeToauku pacyeTa ABYXKOMIMOHEHTHbIX AnarpamMmmM ¢oa3oBbIX paBHOBECUIA.
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Kop,

OT1an oopmmpoBaHus
KOMMeTeHL MK dopmMynmpoBka kKomneTeHUun

2) CBoricTBa MeTassioB U MeTanIMYeCcKNxX CniiaBoB 1 06nacTu mx NPpMMEHEHNA B TEMNJIOTEXHOJ10INN,

YmeTb:
1) BblbupaTtb HeobxooMMble MaTepuansl NPy NPOEKTUPOBAHWUM CPEACTB aBToMaTU3auum,
2) Wcnonb3oBaTb 3HaHWSA B 0611acT CTPOEHUSA U CBOMCTB MaTepuarnos Ans UX NpUMeHeHnst B
TennoTexXHONormu.

Bnapgetb:
1) MeTtogamum pacyeTa 1 oLeHKM PUNKO-XMMNYECKUX NOKasaTenen Mmatepuanos npu
NPOEKTUPOBaHMM CPEeACTB aBTOMaTU3aLMK,
2) MeTogamu nogbopa maTepuanoB NpU NPOEKTUPOBaHMM TEXHOIIOMMYECKOro o6opyaoBaHNs B
COOTBETCTBUWN C TEXHUYECKUM 3adaHNEM.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTO
chopmMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B n.1.4:

-MaTematuka, usmka, XMMus, NHXEHepPHas rpadprka, MexaHuka, aNekTpoOTEXHNKA N ANEKTPOHMKA,
TennomaccoobmeH,skonorus (OlK-2)

-KomnbtotepHas rpaduka (MK-2)

MHdopmaTuka B 3agadax TENNO3HepreTukn n tennotexHonorum (MK-2)

2. COOAEPXAHUE ANCLUUMNIUHDI

O6bem (4achl)

oe
oe

HanmeHoBaHue n cogepxaHue
y4eBHbIX Moaynen, Tem n opmM KOHTpOIs

04YHoe
06yyeHu
UsRo-
3a04H
06yyeHm
3a04H
06yyeHm

Mopaynb 1 O6wasn Teopmua matepmanoBegeHusi
Tema 1 ATOMHO-KpUCTansinMyeckoe CTpoeHue MeTannoB 10 12
CBefieHMs1 O BHYTPEHHEM CTpOoeHuu, Aedektax M CBOMCTBaAxX MartepuanoB. Tunbl
KpUCTannu4eckmx peleTok metannos. Nonumopdunsm. AHM30TpOonus.

Tema 2 Pa30BO-CTPYKTYPHbIN COCTaB CMJIaBOB 10 12
3aKOHOMEpPHOCTU  KpUcTannusauunm Mmarepuanos. TepMuHbl Teopun CrnraBoB:
KOMMOHEHT, cucTtema, pasa, CTpykTypa. Tunosble AnarpamMmbl COCTOSIHUA: CMNaBOB-
MEeXaHUYeCcKnx CMmecen, TBepAblX pacTBOPOB, C OrpaHWYEHHOW pPacTBOPUMOCTLIO
KOMMOHEHTOB, C XUMMWYECKUM COEOMHEHWEM, C MNONUMOPMHbLIM MpeBpaLLleHneM.
MpaBuno ¢as. MNpaBnno oTpeskoB. OBTeKTUKA. OBTekTond. CBA3b CBOMCTB CMNIIaBOB
C BUOOM Anarpamm COCTOSIHUI KOMMOHEHTOB.

Tekywmn koHTponsb 1: 3awmra nabopaTopHbIX paboT 4

Moaynb 2 XXene3o u ero cnnaBbl HA €ro OCHOBe

Tema 3 XXene3o n cnnaBbl Ha ero OCHOBe 12 12
[Ouarpamma CcoOCTOsiHMSI CnnaBoB  Xenes3o — ueMeHtut. dasbl.  Pasosble

npespaweHns. CTPyKTypbl CTanmem W YyryHoB.  Yrnepogucible  CTanw.
TexHonornyeckne gobaBku M BpedHble npumecu. Knaccudukaumsa yrnepogucTbix
cTanen no KayecTBy, COAEPXaHMIO yrrepoaa 1 HasHayeHuto. MprHLMNBLI MapKUpOBKX
yrnepoancTbix ctanen. Knaccudukauusa cepbix YyryHoB no ¢opme rpadutHbIX
BKITIOYEHUI 1 MeTannn4eckon ocHoBe. MapkupoBka cepbix 4yryHoB. CBOWCTBA.
Tema 4 Oechopmauus un Tepmmuyeckas oopaboTka MeTannIMyeckKux martepuanon 12 12
Hedopmaunsa metannumyeckux martepuanoB. Haknen. OnpepeneHne MoHATUS
TepMmyeckon obpaboTkn. Cmardarowasa u ynpoyHsiiowas Tepmuyeckas obpaboTka.
Omxur n Hopmanusaums. Buagel omkura. Llenu omkura. 3akanka ctanu. NonHas u He
nonHas 3akanka. Kputnyeckas ckopocTb 3akarnku. 3aBUCMMOCTb CTPYKTYpbl CTanu ot
CKOpPOCTM OXMNaxAeHwss n3 ayCTEeHWTHOro coctosHus. [lpokanvBaemMocTb W
3akanusaemocTtb. OTnyck. Bugbl oTnycka. 3aBUCUMOCTb CTPYKTYPbl U CBOWNCTB CTanm
OT Temnepartypbl oTnycka. XMMUKo-TexHMYeckas obpaboTka ctanu.
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

O6bem (4achl)

04YHoe
06yyeHu

RO
3a04HOEe
06yyeHm
3a04HoEe
06yyeHu

Tema 5 O6WwmMe cBeAEHNA O NNErMpoBaHHbIX CTansAx

1

N

1

N

HepocTaTku yrnepoamcTbIxX cTanen u npeMMmyLlectsa NerMpoBaHHbIX.
BsanmMogeincTere nervpyoLmx aneMeHToB ¢ yrnepoaom. BnuaHue nermpyroimx
3MeMeHTOB Ha NoNMMopPdHbIe NpeBpaLleHns, NpeBpaLleHe nepeoxnaxaeHHoro
aycTeHuTa, npokanueaemocTb. Knaccudukaums nermpoBaHHbIX cTanei.
MapkupoBka. >KaponpoyHOCTb M OKanMHOCTOMKOCTb. KpuTepnm xaponpoyHoCTK:
AnuTenbHas NPOYHOCTb, NON3YYeCTb. BnnsHMe Nerupyowmx afieMeHToB Ha
YKapOMpPOYHOCTb U OKaNIMHOCTOMKOCTb. TeNnmoycToNYmnBbIE, KaponpoYHbie 1
okarnvHocTolkue ctanu. XXaponpouyHble crnnasbl. CocTaBbl. CBoicTBa. O6nactu
NPUMEHEeHMsI.

Tema 6 KOHCTPYKLMOHHBbIE cTanu o6Liero HasaHa4eHus

10

12

KOHCTpyKUMOHHBIE CTanu obLwero Ha3HavYeHus: yrnyJylaemMble, NPY>KUHHbIE,
NoABEpPXXEHHbIE MOBEPXHOCTHOMY YNPOYHEHMIO, cTpouTenbHble. Mapkn. CBoncTBa.
MpumeHeHue.

Tema 7 KOHCTPYKLMOHHbIE CTanu crneynanbHOro HasHa4yeHus

10

12

>Kaponpo4yHOCTb U OKanMHOCTOMKOCTb. KpuTepuu >KaponpoyHOCTM: OnuTenbHas
NPOYHOCTb, NON3y4yecTb. BrnvsHue nervpyoLimMx 3NeMeHTOB Ha >Xapomnpo4vyHOCTb U
OKaNUHOCTOMKOCTb. TennoyCTOMYMBbIE, XapomnpoyHble W OKaNMHOCTOMKME CTanw.
>KaponpouyHble cnnaebl. CocTtasbl. CBoncTBa. O6nacTy NpUMEHEHNS.

Tema 8 Ctanu u cnnaBbl ¢ 0CO6bIMU (PM3NYECKUMN CBONCTBaAMMU

12

12

KoposnoHHo-cTOMKMe  cTanwu. Mapku. HasHayeHve.  CsoucTBa. HoBble
MeTannuyeckne wmatepmansl. MapTeHucToctapetowme cranu. Cnnaebl NamaTv

dopmbl.

Tekywmn KOHTponb 2: 3awuTa nabopaTtopHbIX paboT

Mopynb 3 LiBeTHble MeTannbl U cChfiaBbl, UHCTPYMeHTarnbHble MaTepuarnsbl,
KOMMO3ULIMOHHbIE MaTepuansl.

Tema 9 Tsaxenble UBeTHble MeTansbl

14

10

Megab 1 ee ceowncTBa. Obnactb npumeHeHus. Cnnasbl Meau. MNpuHLMNBI MapKUPOBKX
MeaHbIX cnnaBoB. JlaTyHu. Knaccudukauus natyHen no CTpykType.
Dedopmunpyemble n nutenHble natyHn. Mapku natyHen, coctaBbl, CBONCTBA.
MpumeHeHue naTyHen. bpoHsbl. Buabl 6poH3: 0NOBAHUCTbIE, aNtOMUHNEBDIE,
CINOXHOro XMMNYeCcKoro coctaea. JluteriHblie n gecpopmmpyemble 6poH3bl. Mapku,
COCTaBbl, CONCTBA, 00NacTy NpuMeHeHns. AHTUAPUKLNOHHbBIE CNITaBbI.
Knaccudumkaums.

Tema 10 Jlerkue uBeTHble MeTannbl

12

10

Twutan. CBonctBa TMTaHa. [[@3oHackllweHne TutaHa. TutaHoBble cnnasbl. CocTaBsbl.
CeowictBa. Obnactu npumeHeHusi. ANIOMUHUA U ero CBOWCTBA. AmOMUHUEBLIE
cnnaebl: AedhopMupyemMble, He YNPOYHSEMblE TEpMUYECKONn 0B6paboTKON; NUTENHbIE
M KOBOYHble. Mapku, cocTaBbl CBOWCTBa, 0b6nactM npuMeHenusd. MarHuin un ero
cBoncTtea. MarHueBble cnnasbl. JluTenHble n aeopMmmnpyemble MarHMeBble Crnasbl.
Mapkn, coctaBbl, CBONCTBA, 0611aCTU NPUMEHEHNS.

Tema 11 UHCTpyMeHTanbHble MaTepuarnbl, KOMNO3ULUOHHbIE MaTepuanbl

12

10

TpeboBaHus NpeabaBnsemble K MHCTPYMeHTanbHbIM MaTepuanam. Knaccudukaums
" MapK1MpoBKa WHCTPYMEHTambHbIX maTepuaros. YrnepogucTbie "
HM3KOJerMpoBaHHble ctanu. BbicTpopexywme ctanu. Teepable cnnasbl. CocTaBbl,
TepMuyeckasi 06paboTka MHCTPYMEHTaNbHbIX MaTepuarsos.

KomMno3numnoHHble MaTepvansbl.

Tekywmn koHTponsb 3: 3awmTta nabopaTtopHbIX paboT

KoHTponbHas paboTta

(W

I'Ipome)KyTquaﬂ aTTecTauunsa no gucuuniimHe - savert

lMpomexyToyHasa aTTecTaums nNo AUCLUUNIINHE - IK3aMeH

BCEro:

3. TEMATUYECKWUU NNAH
3.1. llekunn

144

144

Homepa | OuHoe oby4eHune | Ou4Ho-3a04HO€e 06y4eHne | 3ao4Hoe oby4yeHne
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n3yvyaembix TeMm Howmep Obbem Howmep Obbem Howmep Obbem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 5 2 3 0,5
2 5 2 3 0,5
3 5 2 3 0,5
4 5 2 3 0,5
5 5 2 3 0,5
6 5 2 3 0,5
7 5 1 3 0,5
8 5 1 3 0,5
9 5 2 3 0,5
10 5 1 3 0,5
11 5 1 3 1
BCEIO: 18 6
3.2. MpakTnyeckne 3aHATUS
OuHo-3a04HOE 3aouHoe
OuHoe oby4veHune
Homepa H 0byyeHne obyyeHue
n3yyaembl avMeHoBaHne Homep Howmep Howmep
X Tem 1 hopma 3aHATUN cemecT Obbem cemecT O6bem cemecT O6bem
(4achb) (vachbl) (vacnl)
pa pa pa
2 OCHOBHbI% TUMNbI guarpaMmm 5 4 3 05
COCTOSIHWN
[Ounarpamma cocTosiHMI
4 0,5
cnnasoB Fe-FesC
4 lMpokaTtka 5 0,5
MaTepuansl npumeHsiemMble B
8 Tenno-aHepro- 5 2 3 0,5
MaLLMHOCTPOEHN
4 MapknpoBka 5 2 3 1
3 JIntbe 5 2 3 0,5
3 CneumnanbHble BUObl NMNTbA 5 2 3 0,5
18 4
3.3. JlabopaTopHble 3aHATUA
OuyHo-3a04HOE 3ao4Hoe
OuHoe oby4veHne
Homepa oby4yeHune 0oby4eHune
n3yyaemsbl Haumerosanme . Homep Howmep Howmep
nabopaTopHbIX 3aHATUN Obbem Obbem O6bem
X TeM cemecT cemecT cemecTt
(4achbl) (vachbl) (vachbl)
pa pa pa
Makpockonnuyeckumn un
2 MUKPOCKOMUYECKNIA aHanua 5 2 3 1
MeTanmnos
2 M3mepeHune TBepaocTu 5 2
MaTepuanos
> CTpykTypa cnnaBos 5 2 3 1
MeXxaHu4YecKne cmecu
2 OnpeneneHne KpUTUYECKNX 5 5
TOYEK CMaBoB
4 WccnepoBaHue CTPYKTYpbI 5 4 3 1
OTOXCKEHHBIX cTanen
5 WccnepnoBaHmne CTPYKTYpbl 5 5
3aKaneHHbIX cTanemn
3 CTpyKTypa 1 CBOMCTBA CepbIX 5 2 3 1
YYryHOB
10 BbicTpopexyulime ctanu 5 2
BCEIO: 18 4
4. KYPCOBOE NPOEKTUPOBAHUE
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He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHO-3a04HOE 3aouyHoe
OuHoe oby4veHune

y4ebHbIX 0byyeHne obyyeHue
Moaynen,

Ay dopma

no
KOTOPLIM KOHTpOnS Howmep Howmep Howmep

3HaHWUN cemecT | Kon-Bo | cemect | Kon-Bo | cemect | Kon-Bo

NnpoBOANUTC

q pa pa pa
KOHTPOIb

3awmTa oT4eTOoB NO
12,3 y 5 3 1
nabopartopHbiM paboTam
1-3 KoHTponbHas pabota 3 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuyHo-3a04HOE 3ao4Hoe
OuHoe oby4veHne
. 00yyeHne obyyeHue
Buabl camocToaTensHou paboTsl Home Home Home
obyuatoLlerocs P o6vem P | O6vem Pl ofvem
cemecT cemecT cemecT
(vacel) (vacenl) (vacenl)
pa pa pa
YCBOEHNE TeOpETUYECKOro MaTepunana 5 44 3 60
MoaroToBka K nabopaTopHbIM U 3aHATUSM 5 20 3 31
[MoaroToBKa K NPakTU4ECKUM 3aHATUSAM 5 20 3 30
MMoaroToBKa K 3a4eTy 5 6
[MoaroToBKa K aK3amMeHy 3 9
BCEIO: 90 130

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. XapaKkTepMcTUKa BUAOB U UCNONb3yeMbIX MUHHOBALMOHHLIX (pOpPM yYeOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHus ycnesaeMoCTn u OOCTMXEHUN 06yqa|ou.mxcn Ana I'IpOMe)KYTO‘-IHOﬁ
aTTecTauuu

TpaguumoHHas | X BGannbHO-penTUHroBas

8. OBECNEYEHUE ANCLUTMIIUHDI

8.1. YuebHas nutepatypa

a) ocHoBHas y4ebHasi nutepaTypa
ConHues KO.I. MaTtepuanoBeneHne [OnekTpoHHbIN pecypc]: y4ebHuk ansa By3os/ ConHues HO.I.,
MpsixuH E.N.— 3nekTpoH. TekcToBble faHHble.— CI16.: XMUMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3BC «IPRbooks», no napornto.

6) pononHuTensHasa y4ebHas nuTepaTypa
1. MponsiHoB A.B. MaTepnanoBseaeHue: YuebHo-meToau4eckoe nocobume K npakTm4eckum u
nabopaTtopHbIM 3aHATMAM. [TekcT]: yuebHo-meToaudeckoe nocobue / A.B. NponsHos, .H. TennyxumH,
H.H. Cutos, M.H. Xykosa. — CM6I'TY PI1. — CI6., 2013. - 78 c.
2. l'ponsiHoB A.B. MaTepuanoBegeHue: MeToau4eckne ykasaHusl U KOHTPOIbHble paboTbl ANng
CTYOEHTOB 3a04HOM hopMbl 00y4eHUs Bcex cneyunanbHocTen. [TekcT]: meToanyveckme ykasaHus / A.B.
IponsiHoB, .H. TennyxuH, H.H. Cutoe, M.H. XXykosa. — CIM6r'TY PrI1. — CI16., 2013. — 19 c.
3. 'ponsiHoB A.B. JluteliHoe nponsBoacTtBo. [TekcT]: MeToaudeckmne ykasanus / A.B. MponsiHos, H.H.
Cwuros, M.H. XykoBa. — CIN6Ir'TY PI1. — CI6., 2014. — 26 c.
4. NponsHoB A.B [JuarpaMmMbl COCTOSIHUIA ABOMHBIX CNnaBoB. [TekcT]: meTogmyeckue ykasanus / A.B.
ponsiHoB, H.H. Cutos, M.H. XKykoBa. — CMN6I'TY PI1. — Cl16., 2014. — 22 c. ['ponsiHoB A.B
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[dunarpammbl COCTOSHWUI ABOMHbLIX CMNaBoB. [TekcT]: meToanyeckue ykasaHus / A.B. 'ponsHos, H.H.
Cwuros, M.H. XKykoBa. — CMN6I'TY PI1. — CI6., 2015. — 22 c.

8.2. NepeyeHb yyebHO-MeTOANYECKOrO OGecnevyeHUs ans caMoCToATeNIbHOM paboThbl
obyyarLwmxcsa no gucumniinHe
He npegycmoTpeHo

8.3. NepeyeHb pecypcoB MHPOPMaALMOHHO-TENEKOMMYHUKALMOHHON ceTu "UHTepHeT",
HeobxoAuMbIX AN OCBOEHUSA AUCLMMIINHbI

He npegycmoTpeHo

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONOIMIA, UCNOJIb3yeMbIX NPU OCYLLEeCTBNEHUU
obGpa3oBaTenbHOro npowecca no gucuMnsivHe, BKIOYasa nepevyeHb NporpaMMHOro obecnevyeHms m
MH(POPMALMOHHBLIX CMPABOYHbLIX CUCTEM

Microsoft Windows 8.1
Microsoft Office Professional 2013

8.5. OnucaHue maTtepuanbHO-TeXHU4YECKON 6a3bl, HEO6X0AMMON ANA OCYLUEeCTBIeHUsA
obGpazoBaTenbLHOro npouecca no AMcuMnimHe

1. AyauTopusi ¢ MynbTUMEANNHBLIM Y4EBHBIM KOMMIIEKCOM
2. YuyebHas nabopatopusa « MaTepuanoBefeHune n ropsdas obpaboTkay, yuebHasi nabopaTtopus
«MatepuanoBegeHue»

8.6. MHble cBegeHuna u (Mnn) maTepuansbl
MynbTUMegUINHBIA y4eOHbIN KOMMIEKC.
YyebHo-npakTuyecknii kommnnekc Ha 6ase mukpockona JIOMO co BCTPOEHHbIM BUAEO-PETMCTPATOPOM.

KoMnnekT MukpoLwnngos.
KomnnekT y4ebHbIX Bugeo3anvcen.

9. METOOUYECKUE YKA3SAHUA ONA OBYYAKLUMNXCA NO OCBOEHUIO ANCLUUIMIIUHDI

Bugpbl y4ebHbIX
3aHATUI U
camocTosITeNnbHas OpraHusauuns gedarensHocTM oby4atoLlerocs
paboTta
oby4yarwmxcs
Jlexumm ObGecneunBaloT TeOpeTUHECKOE U3YyYeHre gucuunnuHbl. Ha nekumsax nsnaraetcs
OCHOBHOE CoAepXXaHue Kypca, UnmnicTpupyemoe npumepamMm, LWMPOKO
ucnonb3yeTcs 3apybexHbIi U1 OTEYECTBEHHBIV OMNbIT MO COOTBETCTBYIOLLIEN
TemaTuke.
OcBoeHMe nekUnoHHoro Matepuana obyyatoLimmcs npeanonaraeT
cnepywowue suagpl pabor:
e  KOHCNEKT MNeKLMI: KpaTKo, CXeMaTUyHO, nocneaoBaTenbHo (MKCUpoBaTh
OCHOBHbI€ MOMNOXEHUS, BbIBOAbI U (hOPMYNMPOBKU; MOMEYaTb BaXHble
MbICIN, BblAENATH KIOYEBbIE CIOBA, TEPMMHBI.
Ecnu camocTosiTensHo He yaaeTcd pa3obpaTbcsi B Matepuarne, Heobxoanmo
copmynupoBaTb BONPOC U 3agaTth NpenoaaBaTtento Ha KOHCYNbTauun nnm Ha
NpaKkTU4ECKOM 3aHATUN.
MpakTnyeckue MogroToBka K NPaKTUYECKNM 3aHATUAM NpegnonaraeT cnegyowme Buabl paboT:
3aHATUSA paboTa C KOHCMEKTOM NeKuuii;
e [OArOTOBKA OTBETOB K KOHTPOMNbHbLIM BOMpPOCaM;
e [POCMOTpP peKkomMeHayeMon nutepatypbl, paboTta ¢ KOHCNEKTOM NeKLUNiA;
e OArOTOBKa K KOHTPOSbHbIM paboTamM no ANCUMMNIIHE.
JlabopatopHble JlabopaTtopHble 3aHATUS CNOCOBCTBYIOT Pa3BUTUIO MPAKTMYECKMX HABBLIKOB BriageHus
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Buab! y4ebHbIx

3aHATUI U
camocTodaTenbHas OpraHusauuns agestenbHocTu oby4vatoLerocs
paborta
oby4yarwmxcs
3aHATUSA n3yvyaembiMn meTogamu, obopynoBaHnem, TEXHOMNOrnsiM1 B npoLiecce
B3aMMOJENCTBUSA CO yCTaHOBKamMu 1 obpasiLiamu peansHO AENCTBYIOLLErO
obopynoBaHusi, NpegnonaratoT NpoBeaeHne y4ebHOro akcnepumeHTa Ha
nabopaTopHoON ycTaHOBKe (CaMOCTOATENbHO NGO NoA PYKOBOACTBOM
npenogasaTtens); HabnogeHve 3a NpoueccoMm, 1 ap.
Ha nabopatopHbix paboTax oby4arowmincs ndydaeTt npouecc nnmn obbekT Ha
OCHOBE B3aMMOAEWNCTBMSA C HAM UM €ro MOAENbHO (HAaTYpHOW UM MaTeMaTuyeckon).
B pesynbTate npoBeaeHvsi nabopaTopHOro 3aHATUS 0ByyatloLnnes JomkeH nMbo
NOHATL MPUHLMMbLI YCTPOKCTBA M paboTbl n3yyaemoro npegMeTa (NpuknagHsle
paboTbl), NGO 0CBOUTL METOAMKY UCCNEfOBaHMSA NPeaMeTOB CXOL4HOMo Tuna
(nccnepoBaTenbckue paboThl).
CnepnyeT npeasapuTenbHO N3Y4UTb METOAUYECKME YKa3aHWUS NO BbINONTHEHWIO
nabopaTtopHbIX paboT.
CamocTodatenbHas | OaHHbIn BUA paboTel npeanonaraeT pacluupeHne 1 3akpenneHme 3HaHui, yMeHun n
paboTa HaBbIKOB, YCBOEHHbIX Ha ayAWTOPHbIX 3aHATUAX MYyTEM CaMOCTOATENBHOW

npopaboTkn y4eGHO-METOANYECKMX MaTEPMAoB No AUCLUNINHE; NOAFOTOBKM K
KOHTpOIbHBIM paboTam n ak3ameHy. CamocTosiTernibHasa paboTa BbINOSHAETCA
WHAMBMAYANbHO, a Takke MOXET NPOBOAMTLCS NOA4 PYKOBOACTBOM NpenofaBaTensi.
CnepyeT npefBapuTenbHO U3Y4nTb METOAMYECKUE YKa3aHWsl MO BbINMOMHEHMWIO
CaMOCTOATENbHOM paboThbl, KOHTPOSTLHOWM PaboThI.
Mpyn NoAroToBKe K 3K3aMeHy HEOOXOAMMO 03HAaKOMUTLCS C NMEPEYHEM BOMPOCOB,
npopaboTaTb KOHCMEKTbI NEKLUIA 1 NPAKTUYECKNX 3aHATUI, PEKOMEHOYEMYIO
nuTepaTypy, NONYy4YUTb KOHCYNbTAUMIO Y NPenofaBarens.

10. ®OHA1 OLIEHO4HbIX CPEACTB
and nNPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnnucaHme nokasaresien n KpMTepueB OLEeHUBAHMUA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux
¢hopmupoBaHus, onucaHue LKan oueHMBaHUA

10.1.1. NMoka3saTenu oLeHMBaAHUA KOMNETEHLIMA Ha 3Tanax ux cpopmmpoBaHus

paBHOBECU.

2) O6BbACHAET OCHOBbI NCMONb30BaHNS
MUKPOCKOMUYECKOro aHanusa pasoBoro
cocTaBa MaTepuana B OTPaXXeHHOM CBeTe.
CUCTeMbl Ha ha3oBbIN COCTaB.

3) AHanunsupyeT pesynbTaTbl C

npuernevyeHnem matemMaTn4eckoro annapara.

2. MpakTnyeckoe
TUMNOBOE 3aJaHve

Kog HavnmeHoBaHue MpeacraBnexune
KOMMeTeHL MK - OLEHOYHOro OLEHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLMIA
(aTan ocBoeHus) cpeacTea cpeactea B hoHae
OrlK-2(1) 1) [1eMOHCTpMpYyeT 3HaHUS CBONCTB 1. YcTHOE 1. MNepeyeHb
MaTepuaros. cobecenoBaHue BOMPOCOB K
2) O6bACHsAEeT LenecoobpasHocTk BeiGopa 2. TNpaktudeckoe 3';333""9“3/
KOHCTPYKLUMOHHOIo matepuana Tnosoe sanarne | (73 Bonpoca)
20 . 2. Mpaktnyeckne
) Ll,eHI/IBvaeT HoOBeWLIne MeToabl TUNOBbIE 337aHNS
UCMbITaHWI U OLLEHKM 06opyaoBaHws, (15 3apay)
mMaTepuasnoB U NPOLECCOB, UCMONb3YyEMbIX B
TENoTEXHOMOMMMN.
MK-2(2) 1) leMOHCTpMpYyeT METOANKM pacyeTa 1. YcTHOE 1. MNepeyeHb
OBYXKOMMOHEHTHbIX Anarpamm ¢asoBbIX cobecefoBaHve BOMpOCOB K
9K3aMeHy

(73 Bonpoca)

2. Mpaktnyeckne
TUMNOBbIE 3a4aHus
(15 3agauv)

Pra
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10.1.2. OnucaHue WKan U KpUuTepueB oL eHNBaHUA CPOPMUMPOBAHHOCTU KOMMNETEHLIMN

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no Kputepun oueHnBaHns copMMpPOBaHHOCTM KOMMETEHLINI
TpaauuUNOHHOM
WwKane YcTHoe cobecenoBaHme MpakTnyeckoe 3agaHune
O6yuyatowuncs nokasbiBaeT | OGyvarowminca OEeMOHCTpupyeT
BCECTOPOHHEE U [Nybokoe 3HaHWe | MpaBuIlbHOE MOHWMaHWe YCIoBUS 3agauu,
OCHOBHBbIX 3aKOHOB, cBoboaHO | BrageHue HaBblikaMu ee aHanmaa, Bblbopa
OPWEHTUPYETCS B OCHOBHbIX MOHSTUSIX, | ONTUMANbHBIX TeMMnepaTypHO-BPEMEHHbIX
TEpPMUHAX W onpeaeneHnsix nNpyu OTBeTe. | PEXMMOB  TEPMUYECKOW U XUMUKO-
YCBOUIM OCHOBHYIO NUTEpaTypy N 3HAKOM | TepMuyecko o6paboTkn  maTtepuarnos,
c OONOMHUTENbHOM nuTepaTypon. | ymeHue npaBunbHO paccuuTaTtb Hhas3oBbIN
MoxeTt 00BACHUTL B3aVMOCBS3b | COCTaB MCXOOHbIX W KOHEYHbIX MPOOYKTOB
OCHOBHbIX dU3NYeckmx 3aKkoHOB, | YMeeT NPUMEHSATb MaTemMaTU4YeCKun
OTAMHHO 3aKOHOB (bM3MKM TBEpAOro Tena W | annapaT Ansg peanusauuu nnaHa pelleHus
XMM3Ma TBepAodasHbiX NpeBpalLeHun, | 3agayn u, ecrnvm 310 Heobxoaumo, MoXeT
UX BMWAHWE Ha TEXHONornyeckne W | npegcraBute ero rpadwuyecku. [Monyyun
aKcnyaTauMOHHbIE CBOWCTBA | NPaBUMbHbLIN  OTBET W MOXET  €ro
MaTepuarnoB 1 3Ha4YeHMe 3TUX BEMWYMH WHTEpPNpeTUpoBaTh.
ans nocnegytowen npodeccuoHarbHON
pestenbHocTn. [posiBNAeT  LWIMPOKYIO
3pyaomumMIo B UCMNOMb30BaHUM Yy4ebHOro
mMaTtepuana.
O6yuyatowuncs nokasbiBaeT | OGyvalowminca OeMOoHCTpupyeT
[OCTaTOuHbIN YPOBEHb 3HaHW | 4OCTaTOYHOE NMOHMMaHWE YCMoBUS 3ajaun,
OCHOBHbIX busnyeckux 3aKOHOB, | BMajeHWe  HaBblkaMM  ero  aHanuaa,
3aKOHOB (bM3MKM TBEpAoro Terna u | Bolbopa onNTUManbHbIX — TemnepaTypHo-
XMM3Ma TBepAOdasHbIX NPEBPALLEHUN, | BPEMEHHBIX PEXMMOB TEPMUYECKON U
UX BMWAHWE Ha TEXHONMOMMYECKNE U | XUMUKO-TEPMUYECKON o6paboTkn
3KCMIyaTaumMOHHbIE CBOWICTBa | MaTepu1aros, ymMeHune npaBuIbHO
XOpOLLO MaTepuanoB M 3HA4YeHWe ITUX BENWUYMH. | paccuntaTtb (PasoBbI COCTAB UCXOOHbIX U
OpueHTMpPYEeTCA B OCHOBHBIX MOHATUAX U | KOHEYHbIX NPOAYKTOB. Honyckaet
onpegeneHnsx; YCBOMIT OCHOBHYK | HE3HaYUTENbHbIE NorpeLIHocTH npw
nitepartypy. [onyckaeT | npMmeHeHn MaTemMaTU4ecKkoro annapara
He3HauyuTenbHble  MOrPELLUHOCTM  MpU | ANA peanu3auuy nnaHa pelueHus 3agayu
OTBETax Ha BOMPOCHI 3K3aMeHauunoHHoro | Monyynn npaBuIbHbIN oTBeT, HO
Ovneta M [OMOMHUTENbHbIE BOMPOCHI | UCMLITbIBAET  3aTpygHEHus  C ero
npenogasaTens. WHTepnpeTauunen.
Ob6yvaowmnca  nokasbiBaeT  3HaHug | OByyalolmnincs BHUKAET B CMbICIT YCIOBUS
yyebHOro matepvana B MWHMMAanNbHOM | 3aJayu, MOHMMAaeT nMnaH ee peLleHus,
obbeme; MoxeT chopMynmMpoBaTb OAHaKO, He MOXeT B MOMHOW Mepe
OCHOBHble (hM3MYECKUE 3aKOHbl, 3aKOHbl | peanu3oBaTb ee  pelweHune.  3HaeT
du3MKn TBEpOoro Terma M XUMU3Ma | MPUHLMNbI BblIbOpa ONTUManbHbIX
TBepAOdasHbIX npeBpaLyeHuni, nx | TemnepaTypHO-BpEMEHHbIX PEeXMMOB
BMMSHME  HA  TEXHONMOTMYEeCKNe U | TepMUYECKOW U XMMUKO-TEPMMUYECKON
YOOBIETBO- aKCnnyaTaunoHHbIe cBomncTtea | 06paboTku MaTepunanos, ymeet
pUTENBHO mMaTepuanoB, BnageeTr  OCHOBHbIMM | MpaBUNbHO paccyutTatb (Pa3oBbIN COCTaB
MOHATUAMM U ONpefeneHnsaMn, HO Mpu | UCXOAHbIX U KOHEYHbIX MPOAYKTOB
3aTOM, JonyckaeT 60nblloe KOnMyecTBo
HenpuHLUMNuanbHbIX OLMOOK; 3HAKOM C
OCHOBHOW  nuTepaTypon;  gonyckaet
CyLLEeCTBEHHbIE OWNOKM B OTBETE Ha
3K3aMeHe, HO MOXeT YCTPaHWTb MX nog
pPYyKOBOACTBOM npenogasaTens.
Ob6yyarowmnca He MMeeT gocTtaTtoyHoro | Obyvatowmncs He MOXEeT
YPOBHSI 3HAHWUSI OUCUUMMMHbBI; HE MOXET | MpoaHanu3upoBaTb  YCroOBME  3a4auu,
copmynupoBaTtb OCHOBHbIE | HAMETUTb MNaH ee peLleHnsl, He cnocobex
HeyaoBNeTBO- dm3nyeckme 3aKOHbl, 3aKOHbl (U3UKN | MPaBUMbHO paccynTaTb (Pas3oBblii COCTaB
pUTENBHO TBEpOoro Tena " XUMU3Ma | UICXOOHBIX M KOHEYHbIX  MNPOAYKTOB,
TBEpaodasHbIX npeBpaLleHni, UX | Ha3Ha4YNTb BbIBOp TemnepaTypHo-
BNUAHUS  Ha  TEXHOMNOrMYyeckue U | BPEMEHHbIX  PEXUMOB, He  Bnajeet
3KCnnyaTaunoHHbIe CBONCTBa | MaTreMaTn4eCckum annaparTom.
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mMaTepuanoB; nNnoxo opueHTupyetca B | [NpeacrtaBneHne yyxon paboTbl, OTkas oT
OCHOBHbIX MOHATMAX W OnpedeneHusx; | BblNONHEHUS 3a4aHus

NS0X0 3HAaKOM C OCHOBHOW NUTEpaTypou;
Jornyckaet npu OTBETE Ha 9K3aMeHe
CYLLECTBEHHbIE OWWOKA W He MOXeT
YyCTpaHUTb MX Aaxe Mo PyKOBOACTBOM

npenogasaTensi.
MonbITka CMAMCbIBAHUS, WCMOSb30BaHUS

HepaspeLleHHbIX TEXHUYECKMX

YCTPOWCTB nnm nonb3oBaHue

NMoACKa3KoW Apyroro YenoBeka.

O6yuyatowuncs nokasbiBaeT | OGyvalowminca OeMOoHCTpupyeT
[OCTaTOuHbIV YPOBEHb 3HaHWI | 4OCTATOYHOE MOHMMaHMWe YCNoBUSA 3adaun,
OCHOBHBbIX un3nyeckmx 3aKOHOB, | BageHne  HaBblkaMu  €ro  aHanuaa,

3aKOHOB (*)I/I3I/IKI/1 TBEpOOro Tena wu Bbl60pa onTUMarbHbIX  TemMnepaTtypHO-
XMMmn3ma TBepLI,OC*)a(SHbIX npeBpau.l,eHMﬁ, BPEMEHHbLIX PEXNMOB TepMW—IeCKOVI n

UX BMWAHWE Ha TEXHONMOMMYECKNE W | XUMUKO-TEPMUYECKON o6paboTkn
3KCMyaTaumMoOHHbIE CBOWICTBa | MaTepu1aros, yMeHune npaBubHO
3a4TeHO MaTepuanoB M 3HA4YeHWe ITUX BENWUYMH. | paccuntaTtb (PasoBbI COCTAB UCXOOHbIX U
OpueHTMpyeTCs B OCHOBHbIX MOHATUAX U | KOHEYHbIX NPOAYKTOB. HonyckaeT
onpegerneHnsx; YCBOMI OCHOBHYK | HE3HAYUTENbHbIE NorpeLHocTH npw
nuTeparypy. HonyckaeT | NpUMeHeHMn MaTemaTuyeckoro amnnapara
He3HayuTenbHble  MOrpeLlHOCTU  MpuW | Ans peanu3auun nraHa pelleHust 3agaqu
oTBeTax Ha BOMpPOCbI 3k3amMeHaunoHHoro | Monyyunn npaBusbHbINA oTBeT, HO
ouneta W [ONOMHMTENbHbLIE BOMPOCHI | UCMBLITEIBAET  3aTPYAHEHUsT C ero
npenogasaTtensi. WHTEpNpeTaunen.
Obyvarowninca He nmeet goctatodHoro | Obydatowmincs He MOXeT
YPOBHS 3HAHWUSI OUCLMMIMHBI; HE MOXET | MpoaHanM3upoBaTb  YCIIOBME  3a[auM,
cchopmynupoBaTtb OCHOBHbIE | HAMETUTb NNaH ee peLleHus, He cnocobeH
dm3nyeckme 3aKOHbl, 3aKOHbl (U3UKN | MPaBUMbHO paccynTaTb (Pas3oBbli COCTaB
TBEpPAOro Tena " XUMU3Ma | UICXOOHbIX M KOHEYHbIX  MPOAYKTOB,
TBepAOdasHbIX npeBpaLyeHuni, UX | Ha3Ha4NTb BbIGOp TemnepaTypHo-
BMUAHUSE  HA  TEXHONMOTMMYECKME U | BPEMEHHbIX  PEXMMOB, He  BnageeT
3KCMyaTaumMoHHbIE CBOWICTBa | MaTemMaTU4YeCKUM annapaTtom.
mMaTepuanos; Nnoxo opueHTupyetca B | [peacrtaBneHne yyxon paboTbl, 0Tkas oT
He3auTeHo OCHOBHbIX TMOHATUAX W ONPEAENEHUsX; | BbINOMHEHUS 3adaHust

Nf0X0 3HAaKOM C OCHOBHOW NUTEPaTypOW;
Jonyckaet npu OTBETE Ha 9K3aMeHe
CYLLECTBEHHbIE OLINOKM W HEe MOXeT
YCTPaHUTb UX Oaxe Mo PYKOBOACTBOM

npenogasarens.
MonbiTka CRUCLIBAHMS, MWCMNOSIb30BaHMS
HepaspeLUeHHbIX TEXHUYECKNX
YCTPOMICTB nnm nosib3oBaHue

NnoACKasKon Apyroro Yyenoseka.

* CywjecmeeHHble owubku — HedocmamoyHasi 2riybuHa u 0CO3HaHHOCMb omeema (Harpumep,
cmydeHm He cMoe rPUMeHUMb meopemu4yeckue 3HaHus1 05151 0O bsICHEHUS sigrieHul, A5l ycrmaHo8eHUst
MPUYUHHO-CIIEOCMBEHHbIX c853ell, CpasHeHUs U Knaccugukayuu sierneHuti u m.o.).

* Hecyuw,ecmeeHHble owubKu — HeNosiHoma omeema (Harnpumep, yrnyueHue u3 suda kakoeo-ubo
HexapakmepHo20 hakma, O0NoHEeHUS MPU ONUCaHUU NPoyecca, s18/1eHUsT, 3aKoOHOMepHocmel u m.d.); K
HUM Moaym 6bimb OMHeceHb! 02080PKU, OOMYUWEHHbIE NPU HEBHUMamelbHocmu cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHble MaTepuanbl, HeoO6XxoaMMbIle ANA OLEeHKN 3HaHUN,
YMEeHWUH1, HAaBbLIKOB U (UNK1) onbiTa AeATeNbLHOCTU, XapaKkTepusyroume atanbl POpMUMpOBaHUs
KOMNeTeHUUn

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbIN B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamm
¢hopMmmpoBaHnA KOMNeTeHLUN

Ne
a/n dopmynumpoBka Bonpocos Ne Temsbl
1 MeTannbl, Kak OCHOBHbI€ KOHCTPYKLIMOHHbIE MaTepuansl. [ToHATUE KpucTannmyeckoro 1
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CTPOEHUSA BeLlecTBa, AfieMeHTapHas siueika, OCHOBHbIE TUMbl KPUCTaNIMYECKNX
peweTok, NapameTpbl 3NEeMEHTAPHOM SHENKMU.

2 Monumopdunam. AHmsoTponus. MarHUTHbIE NpeBpaLLeHus. 1

3 HecoBepLueHCcTBa KpUCTanNnMyeckoro cTpoeHus (AedekTbl Kpuctaninyeckom 1
CTPYKTYpbI). X TMNbI 1 BNMsiIHWE Ha nokasaTeny CBOMCTB METansoB U HeMeTasnnos.

4 OcHOBHble CBOMCTBa MaTtepuraroB: NPOYHOCTb, TBEPAOCTb, yaapHasi BA3KOCTb, 1
YyCTanocTHas NPOYHOCTb.

5 MakpocKonnyeckuin n MUKpOCKONMYECKNA aHanmM3 matepuanos. Bo3amoxHocTu n 1
HasHa4yeHwe.
Kpuctannusauma metannos. BnusiHue creneHn nepeoxnaxaeHns (CKOpocTu

6 OXNnaXkaeHwusl) Ha MexaHU4eckMe CBoNCTBa OTNMBOK. CTpOEeHUe MeTanMyeckoro CnuTka. 2
MogundmumpoBaHue pacnnasa gns nonyyYyeHus MeNKOKpUCTaNIM4eCKon CTPYKTYpbI.

7 MpaBuno a3 M'Mb6ca, oTnMune npasuna gas anga TeepgodasHbix cuctem. MNpaeuno 2
pblyara u NpaBuiIo OTPE3KOB.

8 [narpamma cOCTOSIHUI CNIIaBoOB C HEOrPaHUYEHHON /MOMNHOW/ pacTBOPUMOCTbIO 2
KomnoHeHToB. Pa3sbl. CTPYKTYpbI.
[unarpamma coCTOsiHUIM CNiiaBoB MexaHnyeckux cmecen. ®asbl. CTPYKTypbl. 2

10 [narpamma cOCTOSIHUI CNIIaBOB C OrpaHUYEHHON PacTBOPUMOCTBIO KOMMOHEHTOB. Pasbl 2
N CTPYKTYPBbI.

11 | Ouarpamma COCTOsIHUS CNIaBOB C XMMUYECKUM coeauHeHneM. ®asbl. CTPYKTYpbl. 2

12 3aBMCMMOCTb NokasaTtenen CBOMCTB CNaBoB OT BuAaa anarpamm coctosiHus /3akoH H.C. >
KypHakoBa/.

13 Ouarpamma coctosiHUS xeneso-yrnepos /xeneso-ueMmeHTuT/. PaBHoBecHble ¢hasbl. 3
O6nactu ctanen u vyryHoB. NpaBsuno gas. [NpaBuno oTpesKkos.

14 | BnusiHne cogepxaHus yrnepoga Ha CBOMCTBa CTanen.

15 MocTosiHHbIE NpUMecK B CTansx. MpoucxoxaeHue npumecen B ctanax. OuncTka ctanem 3
OT BpeAHbIX NpUMECeN.

16 CkpbiTble npuMecH B CTansx. CneumnaneHble npumMecn B ctansx. Ounctka ctanemn ot 3
BpeaHbIX NpUMECeWN.

17 Knaccudukaums ctanen — OCHOBHble CNocoObl Knaccudumkaumm.

18 Cnocobbl npoussoacTea ctanu. MapTeHOBCKUIA, KOHBEPTOPHbIN, NEKTPOCTanu. 3
[oCcToMHCTBa M HEAOCTaTKM NPOLECCOB.

19 Knaccudmkaums YrIepoANCTbIX cTanen no Ka4ecTtsy M HasHayeHuto. MapkmpoBka 3
yrnepogucTbix cTanen.

20 Yrnepoauctble ctanm obbIKHOBEHHOTO kavecTBa. [MpuHuunbl mapkupoBki. ObnacTtu 6
NPYMEHEHNS.

21 KauyecTBeHHbIE 1 BbICOKOKaYeCTBEHHbIE YrNepoauCTble KOHCTPYKLUMOHHbIE CTanw. 6
MapkrpoBka, 061acTv NpMMEHEHNS.

29 BrnnsaHne copepxaHus cepbl 1 cdocdopa Ha MexaHUYeckue XxapakTepucTuKu 6
KOHCTPYKUMOHHbBIX CTanewn.

23 OCHOBHbIE MPUHLIMMNBI MapKNPOBKM KOHCTPYKUMOHHBIX YIepPOANUCTbIX U 6
KOHCTPYKUMOHHbIX IErMPOBaHHbIX CTanemu.

24 | KayecTBeHHbIE 1 BbICOKOKA4YE€CTBEHHbIE YINepoanNCTble MHCTPYMEHTarbHbIEe CTanu. 7

o5 OCHOBHbIE nervpyioine anemeHTbl, oGecneqMBaroELme )KapOCTOWKOCTb U § 7
XXaponpo4HoCTh cTanen. MeToabl OLIEHKM XapOCTONKOCTU U XXapOnpovyHOCTU CTanemn.

26 OCHOBHbIE KpUTEPUN XaPOMPOYHOCTN U XKapOCTOMKOCTU. [pnmepbl nerMpoBaHHbIX
XKaponpo4HbIX M XXapoCTONKUX cTanen u cnnasos. O6nactu nx NnpUMeHeHus.

27 | JlermpoBaHHble cTann, 0603HayYeHe NermpyoLmx aNeMeHToB 5

o8 JlernpoBaHHble cTanu, MapKVPOBKa NErNpoBaHHbLIX MHCTPYMEHTaIbHBIX U
KOHCTPYKUMOHHbIX CTanemu.

29 CneumnanbHble NerMpoBaHHbIe CTanu: aBTOMaTHbIE, 3NEKTPOTEXHUYECKME, 5
ObICTpopexyLine, N3HOCOCTOMKME

30 Cnocob MPON3BOACTBA YyryHa. McxopHoe chipbe, OCHOBHbIE NapameTpbl npouecca 3
[OMEHHOW BbINNaBKX YyryHa.

31 | YyryHbl. Bugbl 4yryHoB. CBovicTBa YyryHoB. Knaccudmkaumnsi YyryHosB.

32 Cepble 4yryHbl. PazHoBUagHOCTM. MapVKI/IDOBKa cepbix yyryHoB. ®opma rpacura. 3
MeTannuyeckas ocHoBa - Bugbl. CBoncTBa.

33 Haknen u pekpuctannuaaums. Onpegenenne TemnepaTypbl pekpuctannmsaumum xenesa
W OpyrMx MeTasnsos.

34 | KpuTnyeckme To4KKM ctanu.

35 MpeBpaLlleHne nepeoxnaxaeHHOro aycTeHuTa B CTanm. MpoaykTel NpeBpaLLeHns
nepeoxnaXxgeHHoro aycTeHuTa n nx CBOMCTBA.
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36 | HepaBHOBeCHbIE CTPYKTYpbI B CTaNsX.

37 Omxur. Buasl omxura. OnpegeneHne TeMrnepaTtypbl Harpesa Ans oTKura ctanu no
Janarpamme Xeneso-yrnepoq.

38 | Omkur nepsoro 1 BToporo poaa. TemnepatypHble ycnosusi. O6nacTv nprMeHeHusl.

B3akanka ctanu. Belbop TemnepaTypbl HarpeBsa U CKOPOCTU OXNaXAEHWS NS 3aKarnku.
39 | Kputunueckasi ckopocTb 3akanku. CTpykTypa 3akaneHHomn ctanu. 3akanMBaemMocTb U 4
npoKanveBaemocTb CTasw.

HenonHas 3akanka ctanu. Obnactmn npumeHeHusi. Beibop TeMnepaTypbl Harpesa u

40 4
CKOPOCTM OXJTaXKOEHNS.

41 | MNonHas 3akanka cTanu. 4

42 | Cpefbl ons HarpeBa 1 oxnaxaeHusi ctanen Npu ux 3akarske. 4

43 | Cnocobbl 3akarnku ctanen. 4

a4 Hopmanusaumsa ctanu. OnpegeneHune TemnepaTypbl HarpeBa Y CKOPOCTU OXITaXKOEeHWs. 4
O6nacTn NpMMeEHeHNs1 Hopmanuaauum.

45 OTtnyck ctanu. HasHayeHne. BrniusHve Temnepartypbl OTNycka Ha CTPYKTYpY 1 CBOWCTBaA 4
cTanm.

46 Otnyck ctanu. lNpouecchl, npoxogsine B ?aKaJ'IeHHOVI cTanu npu otnycke. BnvsHne 4
TeMnepaTypbl OTNYCKa Ha CTPYKTYPY Y CBOWCTBA CTanu.

47 Otnyck ctanu. PasHoBugHocTu otnycka. Npouecckl, nponcxoasiune B 3akaneHHom

CcTanu npun oTnycke. BnnaHne TeMnepaTtypbl OTNYCKa Ha CTPYKTYpPY U CBOWCTBA CTanwu.

48 | YnyyweHue ctanu. Kakve ctanu SBrsioTCs ynyyiiaembiMu.

Xummko-tepmmyeckas obpabotka. LlemeHtauma. Ctanu, nogeepraemMble LLeMeHTaunmn.
49 | CTpyKkTypa 1 CBONCTBA LleMeHTOBaHHOro cnos. OkoHYaTenbHas TepMuyeckas u 4
MexaHudeckas obpaboTka cTanu nocne LuemeHTauum

Xumuko-tTepmmyeckasi obpabotka. AsotupoBaHue. Ctanm, nogeepraemble

50 4
a30TUPOBAHUIO.

51 | XvmMmuko-Ttepmmnyeckas obpabotka. HutpouemeHTaLmsa 1 NoBEpXHOCTHAA MeTannmaawms. 4

52 | MNpokaTka cTanen, cnocobbl U NX Ha3Ha4YeHue. 4

53 Bono4eHune, n3rotoBneHne NpoBONOKN. 4

54 Mepab 1 ee cBoncTBa. Obnactu npumeHeHus. Knaccudukanms n MapkmpoBka MegHbIX 9
cnnasoB. O6nacTv NpUMeHeHNs MeaHbIX CNIaBoB.

55 JNatyun. lecdopmumpyembie natyHn. CoctaB. MapkupoBka. Tepmuyeckasa obpaboTka. 9
MexaHnyeckune CBOMCTBA.

56 | JlutenHble natyHu. MNpuHUUnbl MapkmpoBk. OBNacTn NpUMMeEHeHMs.

57 BpoH3bl NuTenHble n gedopmupyemsble. MNpUHLMNLE MapkMpoBKKU. [NpuMepbl Mapok
OpoH3. Tepmunyeckasa obpaboTtka. MexaHn4yeckme CBONCTBA.

58 TwuTaH 1 ero ceoncTBa. TuTaHoBbIe cnnasbl. Knaccndukauns TMTaHOBLIX CMaBoB. 10
Tepmundeckasi 06paboTka TUTAHOBLIX cnfaBoB. MexaHn4eckne CBOMCTBA.

59 AntoMUHUIA 1 ero cnnaebl. CBoNcTBa antoMuHua. Knaccndurkaumnsa antoMMHUEBBIX 10
cnnaeoB. Mapku. CoctaB. Tepmuyeckas obpaboTtka. CBoncTBa.

60 JlnTenHble antoMuHneBble cnnaebl. MapknpoBka. Tepmudeckas obpaboTka. 10
MexaHvnyeckue CBOMCTBA.

61 Dedopmmnpyemble antoMmmHmneBble cnnasbl. Knaccudukaums. Mapkmposka. Tepmuyeckas 10
obpaboTka. MexaHn4yeckne CBONCTBA.

62 BbicokonpouHble antoMmHmeBble cnnaebl. Mapku. CocTas. Tepmuyueckas obpaboTka. 10
MexaHvyeckne CBOMCTBA.

63 MarHum u ero ceoncTBa. JluTenHble 1 gedopMupyemMble crnnasbl MarHus. Tepmuyeckas 10
obpaboTka. MexaHn4yeckme CBOMNCTBA MarHMEBbLIX CMNIIABOB.

64 MHCTpymeHTanbHble MaTepmanbl BbICOKO TBEPAOCTU: MeTannokepammyeckme, nx 8
MapK1poBKa; MUHEpPaNoKepaMmyeckne pexyline MHCTpYMeHTanbHble MaTepuansl.

65 LtamnoBble ctanu. Ctanu Anst XONoAHOW 1 ropsven wramnoBku. Tepmuyeckas 8
obpaboTka. Mapku ctanen.

66 | BbicTpopexyline cTanu, Ha3HayeHune, nokasareny CBOMCTB, TepMudeckas obpaboTka. 8

67 M3HococTonkne ctanu, TUrnbl MUBHOCOCTOMKNX CTaneun. 8

68 | KoTenbHble cTanu. 8

69 Koppo3noHHo-cTOMKMe cTanu. BnnsHue nermpyromnx anemeHToB. XpoMUCTbIE U 8
XPOMOHUKeneBble cTany. MexkpucTannmtHas Kopposusi.

70 Hemetannuyeckne matepuansl. OCHOBHbIE BMAbl. [1nacTmaccsl, ux knaccudukaums, 11

cocTaBbl, obnacTtu NPUMEHEHNA.

71 | lMNopowkoBasa metannyprusa. lNopolkoBble MaTepuarnbsl, MOHATUE MOPUCTOCTU. 11

72 KomnosnunoHHble maTepuansl. MaTpuua n HanonHuTenb. CBONCTBA KOMMO3UTOB. 11
lMpymMeHeHne KOMMNO3UTOB.
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73

BnnaHne matepumana un obbemHon gonu nop Ha obnactu npuMeHeHNA NOPOLLKOBbIX

MaTepunanos.

11

10.2.2. BapuaHT TUNOBbIX 3a4aHui, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBJIEHHbLIMM 3Tanamm
hopMMpPOBaHUA KOMNETEeHLNI

Ne
/n YcnoBust TMMOBBIX 3agay OtBet

Y10A - yrnepoancTas UHCTpyMeHTarnbHasi BbICOKOKa4YeCTBEHHas
cTanb ¢ cogepxxaHunem yrnepoga 1,0%.
18XI'T - KOHCTPYKUMOHHAs Ka4yeCTBEeHHas nerupoBaHHas crarnb
¢ cogepxaHuem yrnepoga 0,18%, -mapraHua 1,5%, T-tutaH

PacwundpoBaTtb ykasaHHble 1,5%.

MapKu:

Y10A P9 - BbicTpopexyLlaa MHCTpyMeHTanbHas cranb

1 18XI'T copepxaHmem bonee 1% yrnepoaa, P- nHaekc gaHHOM rpynmbl

P9 ctanu, sonbdpama- 9%.

C4y10

T15K6 CY10 - cepblft 4yryH ¢ npegenom npo4YHOCTU
os= 100 Mla.
T15K6- TuTaHO-BONbMOPaMOBbI KapOMAHbIN TBEPALIN CNIiaB,
obosHadvaeTcsa byksamu T, K. Kapbuga tntana 15%, kobanbta
6%, kapbug Bonbdpama 79%

1. HapucoBaTb agmarpammy 1. HapucoBaTb AuarpamMMmy COCTOSIHUS  CMfaBoOB C

COCTOSIHMSA CMnaBoB, C | HEOTPaHUYEHHOW pPacTBOPUMOCTBI) KOMMOHEHTOB B TBEPAOM

HeorpaHuyeHHon COCTOsIHMU (puc. 1).

pacTBOPMMOCTbIO KOMMNOHEHTOB

2. Ykasatb BO BCEX

obnactax AuarpaMmmbl ©a3oBbii

COCTaB. A W

3. YkaszaTb BO BCEex e

obnacTsx anarpammbl E i

CTPYKTYPHbIV COCTaB. 7y o+ W

4, Ona cnnaea c E |

cogepxaHvnem 20% B: i | | 3

- onpegenuTb coctaB a3 B i |

cnnaee Ans nobon TOYKN Mexay | | o

NMKBMOYCOM W CONMUOYCOM; I

2 -onpeaennTb KONMYECTBO Kaxaomn ‘ L

13 das and Tom e TOYKN. i
0 40 60 EQ
—= ¥
2. YkaszaTb BO BCex o00nactsax pguarpammbl  ©as3oBbii
cocTaB (CM. guarpammy).
3. YkaszaTb BO Bcex 0ObnacTtax Auarpammbl CTPYKTYPHbIN
cocTaB (CM. guarpammy) — o — TBepAbli pacTBop.
4. CocTtaB has, (B, %)
XKX-c-40
a—-b-8
KonwnyecTtBo ¢has:
Qx =ba/bc100 =12/32 = 37%;
Qa =ac/ bc-100= 20/ 32 = 63%.

3 1. Hapucosatb pguarpammy | 1.  HapucoBaTb  guarpamMmmy  COCTOSIHMSA  ChOnaBoB  C
COCTOSIHMSA CMnaBoB, C | HEOTPaHUYEHHOW pPacTBOPUMOCTBI) KOMMOHEHTOB B TBEPAOM
HeorpaHU4YeHHOoM cocTosiHum (puc. 1).
pacTBOPMMOCTbLIO KOMMNOHEHTOB
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2. Ykasatb BO BCEX
obnactax Auarpammbl (©a3oBbi
cocTaB.
3. YkasaTb BO BCEX
obnacTax anarpaMmmbl
CTPYKTYPHbI COCTaB.
4, Ona cnnaea c
cogepxaHnem 20% B. 8
a. NoCTPOUTb KpuBYytO
OXNaXXAeHns OaHHOro cnraea U
ykasaTb  npoucxogswme  npu
OXNaXXOAeHUN npeBpalleHns BO
BCEM TEMMNepaTypHOM UHTepBarne
oxnaxaeHuss OT TemnepaTtypbl
nnaBneHnst 40 KOMHAaTHOM;
5. YkasaTb camMbln
Tyronnaekuin cnnas nnn | 2. YkasaTb BO Bcex obnactsax guarpaMmmbl ha3osblin cOCTaB (CM.
KOMMOHEHT. ﬂmarpaMMy)_
3. YkasaTb BO Bcex 06nacTsix avarpamMmmMbl CTPYKTYPHbIN COCTaB
(cM. gnarpammy) — o — TBEpAbIA pacTBop.
4. [Ins cnnaea c cogepxaHnem 20 % B:

- MOCTPOMUTbL KPUBYHO oxnaxaeHus (puc. 2);

[- 2

TeMmepaTypa,t
I

=1

20 40 A0 Ed
— R

TeMmepatypa,t

C=K-®+1
Cz=2-2+1=1

i

BpalA

5. YkazaTb camblii TYronnaBkuii Cnnas UM KOMMNOHEHT.
CamblIvi TYronnaBknin KOMMOHEHT — A.

10.3. MeToanyeckue martepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BriageHui (HaBbIKOB U (Unu)
NPaKTU4YeCKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yLWmMX 3Tanbl POPMUPOBaAHUS KOMNETEHLUN

10.3.1. YcnoBuAa ponycka obyuvawwerocs K cpadve 3a4veTa,dK3aMeHa M MOpPSAfoK JNMKBUMZauuu
aKageMun4ecKomn 3a40MKeHHOCTH

MonoxeHne O nNpoBedeHWM TEKYLLEro KOHTPOSs YCNeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyuvaroLmxcs.

10.3.2. dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNIMHe

YCTHad | X NMMCbMeHHasA KOMMNbOTEPHOE TECTUPOBaAHNE nHas*

10.3.3. OcobeHHOCTM NpoBeAeHUA 3a4eTa,3K3aMeHa
e BO3MOXHOCTb NONb30BATLCS KalNbKyNsTOPOM;
e Bpemsi Ha noaroToBky oTBeTa no 6unety 50 MUHYT.
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