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1. HEJIA U 3AJJAYA TUCHHUITINHBI
1.1. Heaun AucuMMIMHBI
JaTh CTYACHTAM 3HAHUSA O PACIUIaBOB JIUTEWHBIX CIUIABOB U MPOIIECCaXx,
MPOUCXOMAAIIMX B HUX BO BpeMs 3aluBKU B (OpMy U TOCIEAYIOIIETO
3aTBEP/ICBAHUSI U HCIOJIb3yeMbIe NJIs PELICHUsS] MHKEHEPHBIX 3a]a4 MOBBIIICHUS
TOJIHOTO JINThS ¥ TIOJIyYEHHUS OTVIMBOK C 33/IAaHHBIMU CITY>K€OHBIMHU CBOMCTBA
1.2. 3agaum ocBOeHMS U CIUIIIMHbI
3HaTh TEPCHEKTUBHBIC HAIpaBJICHUS Ppa3BUTHUS TEOPUM JINTCHHBIX
IIPOIIECCOB 3a cUeT (PU3NMUECKUX BO3JACUCTBUIA,
HU3YYUTh OCOOCHHOCTH TEXHOJIOTMH C TOYKH 3pEHUS OpraHu3aluu |
HH()OPMAITMOHHOTO 0OCITY)KUBAHUS C UCIIOIb30BAHUEM BBIYUCIUTEILHON TEXHUKH.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OIIOII
Hucrumimaa  «Teopuss  GopMupoBaHWsS  OTJIMBOK»  OTHOCHUTCS K
JTUCHUIUIMHAM BapUaTUBHOM 4acTU (IUCHUILIUHA MO BBIOOPY) Osioka b1.

3. MIEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110
JUCHUIIJIIMHE
[Iporniecc wu3yueHus: AUCHUIUIMHBI «Teopust (GOPMHUPOBAHUS OTIUBOKY
HamnpaBJieH Ha (JOPMHUPOBAHUE CIEAYIOIUX KOMIETEHIIUMI:
[1K-3 - roTOBHOCTBIO MCHOJIB30BaTh (PU3UKO-MAaTEeMaTUYECKUI anmapar is
pENIeHHs 3a]]a4, BO3HUKAIONIMX B X07€ NPOoheCcCHOHATBHOM JIeITeTbHOCTH

Pe3yabTaThl 00y4eHusi, XapaKkTepu3youue

KoMmnerenuus
chopMUPOBAHHOCTH KOMIIETEHIIMHU

I1K-3 3HATh 00 UCTOPUM BOSHUKHOBEHHUS U PA3BUTHSI JINTEHHON
TEXHOJIOTUH; O POJIA METAIIJIOB U METAJIINYECKUX
MAaTEepUAJIOB B Pa3BUTUU LIMBUIIA3ALNU; O METAUIMYECKOM
COCTOSIHMM BELIECTBA, PU3NUECKUX U XUMHUECKHUX,
MEXaHUYECKUX CBOMCTBAX METAIIJIOB; O METOAAX
IIOJIyYEHHUs] METAJUIMYECKUX MATEPUAJIOB C 3aJaHHBIMHU
CBOMCTBaMU; IpUPOAY (Ha30BBIX paBHOBECHUH B
METAUINYECKUX CUCTEMAX;

YMETh HaXOJIUTh YCIIOBUS, 00€CIEUNBAIOIINE BOZMOXHOCTb
3¢ (HEKTUBHOTO yIIpaBiIeHUs poueccaMmu GoOpMUPOBAHUS
OTJIMBOK; IPEJIOKUTH MEPOTIPUATHS, HAITPABICHHbIE HA
MOJIYYEHHE ONTUMAJIbHBIX CTPYKTYPbI U CBOMCTB OTJIMBOK;

BJIAJIETh MPaBaMU U 00SA3aHHOCTSIMU B TIEPUO] OOYUCHHUS;
HABBIKAMH CAMOCTOSITEIbHON PabOThI; HABBIKAMU BEIACHUS
MOMCKa HEOOXOIMMBIX 3HAHUH TI0 TUTEPATYPHBIM U APYTUM
HMCTOYHHKAM; YETKUMU MPEJCTABICHUSIMU 00 OCHOBAX
3aTBEPAEBAHMUS METAIJIOB U CIUIABOB; METOAAMU
BO3JCHCTBUS HA KPUCTAJUITU3ALMIO U 3aTBEPACBAHUE
METAJJIOB U CIIABOB




4. ObPBbEM /IUCIUAIIVINHBI

OO0mass TpyIOoeMKOCTh IUCHUIUINHBI «Teopus (GOpMUPOBAHUS OTIMBOK)
cocrtasigeT 4 3.e.

Pacnpenenenne Tpyaqo€MKOCTH AUCUUIUIMHEI IO BUAAM 3aHATUI

o4Hasi hopMa 00y4YeHUs

. Bcero | Cemectpsl
Bunbl yueOHOM pabOThI
4acoB 8
AyIMTOpHBIE 3aHATHS (BCEro) 60 60
B Tom uncrne:
Jlexkimn 30 30
ITpaktrnueckue 3austus (I13) 30 30
CamocTtosiTesibHAsE padoTa 84 84
Buasl mpomeXyTOYHOM aTTeCTallUU - 3a4€T C n n
OLICHKOU
06111351 TPYAOCMKOCTD:
aKaJIEMUUYECKHUE YacChl 144 144
3a4.el. 4 4
5. COAEP KAHUE JUCIHUIIJIMHBI MOLYJISA)
5.1 Copepxkanue pasgejioB  AMCUMIUVIMHBI M pacnpeiejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHHA
o4yHast popma o0yueHust
Nen/m | HaumeHnoBaHue TeMbl Coneprkanue paszaena Jlexny Tpax CPC Beero,
3aH. qac
1 Bsenenue Beenenne.O0beKTHl (OPMHUPOBAHHS OTIIUBKHY. 2 - 4 6
2 [poueccr [TocranoBka 3agaun Teopun HOPMHUPOBAHUS 12 4 22 38
3aTBEPACBAHMS U UX OTJIMBKH.
MATEMATHUCCKHE TernoBble MPOIIECCHI TP 3aTBEPACBAHUHI OTINBOK
Maremarndeckue MOJIEeIN 3aTBEPACBAHUS U
MOJIeITH
OXJIQXJICHUSI OTIIMBOK.
YacTHble Clly4an MaTeMaTH4eCKON MOJECTIH.
3 3aTBepaeBaHue U VYrpouieHHbIe MaTEeMaTHYECKUE MOIETH 4 6 14 24
OXJIAXKJICHUE OTJIMBKU 3aTBEPJACBAHUSA U OXJIAXKIACHUA TUIOCKOM OTIIMBKH
B IIECYaHOU (opme.
4 3arBepreBaHue ¥ |3arojiHeHNE KOKHIIS. 8 16 32 56
oXnaxaeHne omBKY | KAIKOTEKYdecTh pacTiiaBoB B METaTNIECKOH
B Metasaeckoii | POPME:
dopwme.
5 [Tpumepsl paccuetoB  |[IprMepbl pacueTa 3amonHeHus GOPMBI, 4 4 12 20
3aTBEPEBAHMS U OXJIKACHHUS OTIUBKH.
Hroro 30 30 84 144

5.2 Ilepe4yeHnb J1a0OpPATOPHBIX padoT
He npemycmMoTpeHo yueOHbIM IIaHOM

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

B coorBercTBUM C y‘l€6HBIM IINTaHOM  OCBOCHHUEC AMCIHHUIIIIMHBI

N KOHTPOJIBHBIX PABOT

HE

peyCMaTpUBAET BBIMOJIHEHUE KypCOBOTrO MpoekTa (padoThl) MM KOHTPOJIbHOMN




paboTHI.

7. OUEHOYHBIE MATEPHUAJIBI IJIA ITPOBEJIEHUSA
MNPOMEXKYTOYHOMN ATTECTAIIUU OBYYAIOIIUXCS MO

JANCIHUIIJIMHE

7.1. Onucanue noka3sare/jieii U KpUTepUeB OLECHUBAHUA KOMIIETEHIUI
HA Pa3/IMYHbIX ITanax ux (opMHUPOBAHNS, ONUCAHNE IKAJ OLleHMBAHUSA

7.1.1 DTan Tekymero KOHTpOJIst

PCBYJ'IBTaTBI TCKYIICTI'O KOHTPOJIA 3HAHUW M MEXKCECCHOHHOU aTrTcCTalnu

OLCHUBAIOTCA I10 CJIC,ZIYI-OIHGﬁ CHCTCMC.
«aTTCCTOBAH»,
«HC aTTCCTOBAH).

Pe3ysbTaThl 00y4YeHus,

Komme- XapaKTepu3youne Kpurepun
PaierepiyIomt purep ATTecTOBaH He atrecroBan
TeHIus cpopmupoBanHocTL OlLICHUBAHUS
KOMIICTCHIMHA
IK-3 3HaTh 00 UCTOPHUHU AxTHBHas paboTa Ha Brinonnenue pador B Heseinonxenue

BO3HUKHOBEHUS U
pa3BUTHUA JTUTEHHOMN
TEXHOJIOTHH; O POJIU
METaJIOB U
METaJUINIECKUX
MaTepuaioB B pa3BUTUHU
LUBUJIM3ALUH; O
METaJNINYECKOM
COCTOSIHUM BEILIECTBA,
(hU3UYIECKHX U
XUMHYCCKUX,
MEXAHUYECKUX CBOMCTBAX
METaJUIOB; O METOJAX
MOJTyYEHUS
METaJUNINYECKUX
MaTepuaioB ¢ 3aJJaHHBIMU
CBOICTBaMHU; MPUPOAY
(ha30BBIX PAaBHOBECHIT B
METaJNINYECKUX
CUCTEMAX;

JICKIMOHHBIX 3aHATHSX,
OTBEYAEeT Ha TEOPETHUECKUE
BOIIPOCHI

CpOK,
[IPElyCMOTPEHHBIN B
pabounx mporpamMmax

paboT B CpoK,
IIPelyCMOTPEHHBIHN B
pabounx
IIporpamMmax

YMETh HAXOIUTh YCIIOBHS,
o0ecrieunBaroIe
BO3MOXHOCTh
a¢dexTuBHOTO
YIpaBJICHUS MPOIECCaMU
(hopmupoBaHHSs OTIUBOK;
MPEITIOKUTH
MEpOIPUSITHS,
HAaIpaBJICHHbBIC HA
MOJTyYEHHUE OMTUMATBHBIX
CTPYKTYpbI U CBOWCTB
OTJIMBOK;

Pemenne crangapTHBIX
MPAKTUYECKUX 3324

Brmonaenne pador B
CPOK,
NpenyCMOTPEHHBI B
pabounx mporpamMmax

HeBwimonnenue
paboT B CpoK,
MPEIyCMOTPEHHBIN B
pabounx
porpaMmmax

BJIAJICTh [TPaBaMH U
0053aHHOCTSIMH B TICPHOJ
00y4eHNs; HaBBIKaMH
CaMOCTOATEIIbHOM
paboThl; HABBIKAMHU
BEJICHMS TIOMCKA
HEO0OXOIUMBIX 3HAHUH 1O
JINTEPATYPHBIM U IPYTUM
NCTOYHHUKAM, YCTKUMHU

Pemienne MpuKIaJAHBIX 33124
B KOHKPETHOI NpeaMETHOM
oOsiacti

Beinonaenue pabor B
CPOK,
[IpEyCMOTPEHHBIN B
pabounx mporpaMMax

Hesbinonnenue
pabort B CpoK,
[IpeyCMOTPEHHBIHN B
pabounx
Iporpammax




MpeACTaBICHUSIME 00
OCHOBAX 3aTBEPACBAHHS
METAJIIOB | CILJIABOB;
METOJAMH BO3IEHCTBUS
Ha KPUCTAJUTH3AIUIO U
3aTBEpPACBAHUC METAIIOB
1 CILIABOB.

7.1.2 JTan npoMeKYTOYHOI0 KOHTPOJISI 3SHAHU I

Pe3ynbTaThl TPOMEXKYTOUHOTO KOHTPOJST 3HAHUM OLIEHUBAIOTCS B 8
ceMecTpe I OYHOM (hOpMbI 00YUEHHS 1O YETHIPEXOATLHON CUCTEME:

«OTIINYHOY;

«XOpPOIIIOY;

«YAOBIIETBOPUTEIBLHON;

«HEYAOBJIETBOPUTEIHHOY.

Pesy/ibTaThl 0Gy4eHHsl,
Komme- XapaKTepu3yIouue Kpurepun

TCHIHSA cdopmupoBanHOCTE OIICHUBAHUHA
KOMIeTeHIIHH

OT1ianyHO Xopowo Ynos.1. HeynosJ.

[K-3 3HaTh 00 ucropun |Tect Brinonnenue | Beimonnenue | Brimonnenue B tecte
BO3HUKHOBEHUS U tecta Ha 90- | Tecra Ha 80- Tecta Ha 70- MeHee 70%
pa3BUTHS TUTEHHON 100% 90% 80% IIpaBUJIBHBIX
TCXHOJIOTHUH, O OTBETOB
PO METAJIJIOB U
METATHYECKUX
MaTepHasoB B
pa3BUTHH
OUBUIIN3AIAH; O
METAJTHYCCKOM
COCTOSTHUH
BEIIIECTBA,
(u3nYeCcKux u
XUMHYECKHX,
MEXaHNYCCKUX
CBOMCTBax
METAIJIOB; O
METOIax

IOy YCHHUS
METAJUTMICCKIX
MaTepHajoB C
3aJaHHBIMH
CBOMCTBaMH;
pupoay Gpa3oBeIX
paBHOBecuil B
METATHYCCKUX
CHCTEMAX;

YMETh HaXOAUTh Pemienue 3amaun IIponemonctp | IIpogemonctp | 3amaum He
YCIIOBHS, CTaHJapPTHBIX pELIEHE] B HpOBaH HMPOBAH BEPHBIN peLIeHbI
00ecTIeYnBalONINe  |IPaKTHIECKUX TTOJTHOM BEPHBIA X0 | XOJ pelIeHus B
BO3MOXKHOCTB 3amad oObeMe 1 | perieHus Bcex,| OOIBIIMHCTBE
3¢ PEKTHBHOTO MTONYYCHBI | HO HE MOyYCH 3a1a4y
YIpaBICHUS BEpHEIC BEPHBII OTBET
nporeccamu OTBETHI BO BCEX
(dhopmupoBaHUs 3a/1a4ax
OTJINBOK;
PEJIOKHUTH
MEpOIPHUSATHS,
HampaBJIeHHBIC HA
IOy YCHUE
ONITUMAITEHBIX
CTPYKTYPHI U




CBOMCTB OTJIIMBOK;
BJIAAETh IIpaBamu U |Pemenue 3amaun IIponemonctp | IIpogemoHncTp 3amaun He
00S3aHHOCTSIMH B | [IPUKJTATHBIX pCIlICHBI B HUPOBaH HPOBAH BEPHBIN |  PEIICHEI
mepro oOyueHHs; |3amad B MTOJTHOM BEPHBIA X0 | XOJ PeIICHUsS B
HaBbIKaMU KOHKPETHOM o0beMe U | pelieHus Bcex,| OOIBIIMHCTBE
CaMOCTOSATEIFHON  [peMeTHOMH MOJIYYCHBI | HO HE MOJYyUYCH 3amay
paboTHI; HABBIKaMH |0bmacTu BEpHbBIC BEpHBIN OTBET
BCACHUS ITOUCKA OTBCTHI BO BCEX
HEOOXOAUMBIX 3agadax
3HaHUH 1O
JUTEPATYPHBIM U
IPYyTUM
HCTOYHUKAM,;
YSTKUMU
MIPEACTaBICHUAMHI
00 ocHOBax
3aTBEpACBAHUS
METaIJIOB U
CILIAaBOB; METOAaMU
BO3JICICTBUS HA
KPUCTAJLTU3AIHIO U
3aTBEpJCBaHUC
METaJIJIOB U
CILJIABOB.
7.2 IlpumepHbId NepeYyeHb  OLEHOYHBLIX CpeacTB  (THIOBBIE

KOHTPOJIbHbIE 3aJaHUsl WM HWHbIe MaTepuajibl, HEOOXOAUMBbIE JIS OIEHKH
3HAHUM, YMEHHUI1, HABBIKOB M (WJIH) ONbITA 1eSITEJIbHOCTH)
7.2.1 IlpumMepHblii mNepedYeHb 3aJaHUN I
TeCTUPOBAHUIO
CBoiicTBa MeTAJIMYECKHUX PACILIABOB

MOATOTOBKH K

1. aiiTe onpeaeneHre TeMIiepaTypbl IJIaBICHHS BEIIECTBA.

2. JIy1st KakuX MPOLECCOB JIUTEMHOTO MPOU3BOCTBA BAXKHA TEMIIEpATYypa
IJIABJICHUSI MeTasa’?

3. Kakne meTtamisl OTHOCAT K JierkomaBkuM? K TyrommaBkum?
4. 3aBUCHUT JU TEMIIEpaTypa IUIABJIICHHUS] METAJIJIOB OT JIaBJICHUS ?

5. Kak uaMeHseTcs mIoTHOCTh TBEPBIX U )KHJIKUX METAJIJIOB MpU
U3MEHEHUHU TEMIEPATYPhI?

6. Kak u3meHsieTcst yJiebHbIN 00beM TBEPJIBIX U KUJIKUX METAJIIOB IIPH
U3MEHEHUH TeMIIepaTyphi?

7. Kak n3aMeHsercs yAeabHbIi 00beM MEeTaJIOB IipH miaBiaeHuu? [pu
3aTBEpICBaHUM?

8. Kak onpenenuts mIOTHOCTb U YACTbHBIA 00bEM CIIaBa, €CIM U3BECTHHI
IJIOTHOCTh KOMIIOHEHTOB M X COJIEP>KaHUE B CILJIaBe?

9. Kakne 0coO0eHHOCTH MOKHO HAOJII01aTh HA KPUBBIX 3aBUCUMOCTH V(1)
MIPY OXJIAXKICHUH pa3IMIHbIX cr1aBoB? [IpuBeauTe mpuMeps! 11 Hanbosee



HU3BCCTHBIX 6I/IHapHI>IX CIIJIaBOB.

10. KakoBsI pu3nyeckre OCHOBBI JIMTEHHON ycaaku? MoxHO U
paspaboTtath 6e3yca0YHbIE CIUTABbI?

11. Yto Takoe TeruioTa riaBjieHUus MeTauia? 3aBUCUT JIU OHA OT
TEMIIEPATYPbI?

12. Kak cBsA3aHBI yACIbHAaA TCIJIOTA IJIABJIICHUA CIINIABOB C aHAJIOT'MYHBIMHA
XapaKTCpUCTUKAMU KOMITOHEHTOB?

13. Kak 3aBUCHT yzienpHas U MOJISIpHAs TEIUIOEMKOCTH METAJIIIOB OT
IPUPOJBI METAJIA U OT TEMIIEPATYPHI?

14. Kak u3meHsaeTcs TemionpOBOAHOCTD KUJIKAX METAJUIOB U CILUIABOB MPHU
W3MEHEHUHU TEMITEPATYPHI?

15. Kakoe 3HaueHHEe 11 NPAaKTUYECKUX 1EJIEH MOKET UMETh SHTAJIbITUS
oOpa3oBaHus COCAMHCHUI?

16. Tlonb3ysich JaHHBIMH, IPUBEJCHHBIMHU BBIIIIE, PACCUUTANTE JTABICHUE
napa aJfOMUHUS ¥ [IUHKA JJI1 HECKOIBKUX 3HAYCHUI TeMITIepaTyphl B HHTEpBAJIe
temrneparyp oT Tux 10 Tha+500 K 1 cpaBHUTE NOJTyYEHHBIE 3aBUCUMOCTH Ha
OJTHOM rpaduke.

17. Kak cBsizaHbl Mexk 1y cOOOM TeMIepaTyphl TUIABJIICHUS U TEMIIEPaTyphl
KUIIEHUS OJHOTO M TOTO € dJieMeHTa?

18. Kak MO>XHO BBIYMCIIUTD JAABJICHUE Mapa Mo paciiaBoM?

19. Kakoe npakTH4eCcKOe 3HAUEHUE UMEET YICIBHOE JJIEKTPUUECKOE
COIPOTHUBJICHUE CILIABOB U OT YErO OHO 3aBUCHUT?

20. HazoBure MeTamibl, TEMIIEpaTypa IJIABJICHUS] KOTOPBIX HAXOAUTCS B
npezenax 100...500°C, 500...1000° C, 1000 ... 1500°C, 1500 ... 2000° C.

21. Kakue MeTamisl 00IagaroT IIOTHOCTEI0 < 5 r/em’ mipu 20° C.

22. Kak usmensierca korpduunent nudpy3un npu HarpeBaHUHU TBEPAOTO
METaJula U €ro IJIaBICHUN?

23. Kak n3meHseTcs BA3KOCTb KUJKOrO pacIuiaBa Ipy MOBBIIEHUN
temriepatypsl? [Ipu BBeeHnN Jerupyrommx 100aBoK?

24. Kak u3MeHseTcsl TOBEPXHOCTHOE HATSKEHUE KUJKUX METAJIOB MPU
MOBBIIIEHUU TEMIEPATYPhI?

25. CylecTBYeT JU KOpPEISALUs MEXAY TEMIIEPATyPOH IIIaBICHUS
METAJIJIOB U BEIMYMHON UX TOBEPXHOCTHOM 3HEPrun?



7.2.2 IlpuMepHbIi mNepeyvyeHb 3aJaHUN VISl PelIeHUs] CTAHAAPTHBIX
3aaa4
«MareMaTn4eckoe ONMCaHue MPOLIECCOB TEMIOMAcCOOOMEHA

1. Vkaxure HEBEPHOE YTBEPKICHHUE, OTHOCSIIEECS K YCIOBUIM
HEPa3pbIBHOCTHU TEKYILIEH CPEIbI:

a) I3BMEHEHUE MacChl KOHTPOJBLHOIO 00bEMA CpeJibl B HEKOTOPBIN TPOMEKYTOK

BPEMEHU TEUCHUS JOJIKHO KOMIIECHCUPOBATHCSI M3MEHEHUEM €€ TUIOTHOCTH 32

TOT K€ MPOMEKYTOK BPEMEHHU,

0) UTIst HECO)KMMAEMOM JKUKOCTH(p=const) 00bEMHBIN pacxo B TI0OOM CEeUeHUU
TPYOKU TOKA €CTh BEJIMYMHA ITOCTOSHHAS;

B) B ClIy4ac CTallMOHAPHOTO OJHOMEPHOrO TCUCHHS B KaHAJIC ICPEMCHHOTO
cedyeHus o(pu) /Ot=const.

I') ypaBHCHHE CILTIONIHOCTH CPEJIbI IS OTHOMEPHOTO TCUCHHS 3aITUCHIBACTCSI
op/ot + o(pu)/0x=0;

2. Ykaxure MpaBUIbHOE YTBEPXKACHHE, OTHOC IIeecs K quddepeHunanbHoOMy
YPaBHEHUIO IIEPEHOCA SHEPIUU:

a) TEIU10, BBIJEISIEMOE BHYTPEHHUMH UCTOYHUKAMU 33JJaHHOM MOLIHOCTH B
KOHTPOJIBHOM 00BEME Cpelibl UAET HA UBMEHEHHE BHYTPEHHEN SHEPTUU ITOTO
00BEMa;

0) Ter10, MOABEIEHHOE K KOHTPOJIBHOMY 00BbEMY BHYTPEHHUMHU UCTOYHUKAMHU
3aIaHHOM MOIIIHOCTH, 4 TAK)KE TEIJIONPOBOJIHOCTHIO M KOHBEKIUEHN, UAET HA
M3MEHEHHE BHYTPEHHEN SHEPTUU 3TOr0 00bEMA;

B) CyMMa Mpou3BoAHBIX 01/0t + u 0T/0x, TAe U — CKOPOCTH OTHOMEPHOTO
TEUEHUs CPEJIbl, BEIPAXKAeT U3MEHEHHE TUIOTHOCTH TETIOBOTO MOTOKA
KOHTPOJIBHOIO 00BbEMA CpeJibl MyTEM KOHBEKIIHH;

I') B OJHOMEPHOM CIIy4ae KOJIMYECTBO TEILIA, IIOABOAUMOE B KOHTPOJIbHEIMA
00BEM cpeibl Iy TEM TEILIONPOBOAHOCTH, BhIpaxkaeTcs Kak a(0°1/0x?), Tae a —
KO3 (PUITUEHT TeMIEepaTypONpPOBOAHOCTH.

3. Yka)kuTe HEBEPHOE YTBEPKICHUE, OTHOCSAIIEECS K OMPEACICHUIO
TEMIIEPATYPONPOBOAHOCTH CPEJIbI:

a) ko (PUIHEHT TeMIepaTyponpOBOJHOCTH HE SBISETCA (PU3NUECKUM
CBOWCTBOM CpEJIbI;

0) KO3 (HULIUEHT TeMIIepaTypPOIPOBOIHOCTH CBS3aH C TEIJIONMPOBOIHOCTHIO
Cpellbl;

B) KO3(pPUIIMEHT TEMIIEPATYPONPOBOAHOCTH 3aBUCUT OT IJIOTHOCTHU CPEJIbI;

) ueM OO0JIbIIIe TETUIOEMKOCTh CPE/Ibl, TEM MEHBIIIE €&



TEMIIEPaTyPOIIPOBOIHOCTD.

4. Vkaxxure IMPaBUJIBHYIO 3aIllMCh OAHOMCPHOT'O YPaBHCHUA IICPCHOCA DHCPIUU:
a)dT/dt=a ViT+ qv/pc;

6) 8T/t = a(ETIox) + qulpc:

B) 0T/0t + u 0T/0x = a(6°T/ox*) + qu/pc;

r)y V' T=8Tax + &TI0y* + 8 TIo7

5. Kakoill 3aK0H MOJI0%EH B OCHOBY BbIBOJIAa AU(P(HEepEeHIIMATBHOIO YPAaBHEHUS
TEIUIONPOBOIHOCTH:

a) 3akoH HerotoHa-Puxmana;

0) MepBbIi 3aKOH TEPMOIMHAMUKH,
B) BTOpOM 3ak0H HbloTOHA;

I') 3aKOH COXpPaHEHUSI MacCChlI.

6. Ykaxxute npaBwiIbHYyI0 GopMy 3anucu AU PepeHnaibHOro ypaBHEHUS
TBVOKCHUS:

a) Ou/Ot + u ou/ox = gt — 1/p(dp/0x) + v(6*u/oy?);
0) Ou/0t + u du/ox = g — (Op/ox) + (6*u/oy?);

B) BW/dt + u Bu/dx = g — 1/p(Bp/ex) + W(Eu/dy?):
r) Ou/dy +u ou/ox = g — 1/p(dp/0x) + v(0*u/oy?).

7. YKaXUTE OTHO HEBEPHOE YTBEPKJIACHUE, OTHOCIIIEECA K
muddepeHImaTbHOMY YPaBHEHUIO JBHKCHUS:

a) cuiia, o0yCIIOBJICHHAS] Pa3HOCTHIO JABJICHHIM, IPEACTABICHA YICHOM

1/p(0p/0x);

0) cuia BA3KOCTH IPEICTABJIEHa BeIpaXkeHreM v(0-u/0y?);

B) CHJIbI MHEPIIMH NPEACTaBICHBI CyMMOM Ou/0t + u ou/ox;
I') CHJIa BHYTPEHHETO TPEHUs 3allMChIBaeTCA Kak v(Ou/0y).

8. YKa)xuTe MpaBUIIbHOE BBIPAKEHUE JUTsI CBSI3U KOA((UIIMEHTA TETIIO0TAaud B
MOTPAHUYHOM CJIO€ TOJIIMHOM O C HOPMAJIBHOW COCTABIISIONICH TpaueHTa
TEMITepaTypbl BOJIM3W TTOBEPXHOCTH TEJa:

2) o = - M(ta — t)(OT/On)uc0;
6) 0= (tu—t) /A (OT/On)uo;



B) o0 = A/(t, — to)(OT/On)n=o;
r) o = 0/(t; — t.)(0T/0On)n=.

9. Yka)kuTe 0OIHO HEBEPHOE YTBEPKIAEHUE, OTHOCALIEECS K TOHATHIO
IIOI'PAHUYHBIX CIOEB:

a) IMHAMUYECKUM MOTPAHUYHBIM CJIOEM Ha3bIBAETCS CJIOM 3aTOPMOKEHHOM
BSI3KOM CpeJibl TOJMIUHOMN 0,(X) y TBEPAOM CTEHKH, B MpeieaX KOTOPOro
IPaIUeHT CKOpOCTHU (Ou/0y)#0;

0) TeMIiepaTypHBIM ITOTPAHUYHBIM CIIOEM HA3BIBACTCS CIIOU BSA3KON CPEIIBI
TOJIIIIUHOMU 0.(X) Yy TBEPAON MOBEPXHOCTH, B Mpesenax koroporo 0T/on#0;

B) KO3(PPUIIMEHT TETUIOOTIa4M OT TBEPION MOBEPXHOCTH K BA3KOU CpeJie

MO’KHO PaccuuTaTh ¢ MOMOIIBIO MU PepeHIInaIbHOTO YpaBHEHHS oL = A/(t; — tc)
(Ou/On)u=o;

') CyTh TUIIOTE3bI MOIPAHUYHBIX CJIOEB COCTOUT B TOM, UTO CHJIa BSI3KOTO
TPEHUS MPOSBIIAETCA B IPEAEIAX JUHAMUYECKOrO MOTPAHUYHOTO CJI0S, a
MPOLIECC TEIUIOOTAAYN OCYIIECTBIAETCA B IPEAEIAX TEMIIEPATYPHOTO
MIOrPAHUYHOTO CJIOS ¥ OAYMHSIETCS 3aKOHY TEIIONPOBOAHOCTH Dyphe.

10. YkaxuTe HEBEpHYIO 3anmuch AU HepeHIInaaIbHOTO YPaBHEHUS
TETJIONMPOBOTHOCTH:

o 2
a) U1 HECTAllMOHAPHOM TEIMJIONPOBOJHOCTH d ViT+ qv/pc = 0;

0) ypaBHeHue Dyphe I HECTAIIMOHAPHOM TETIONPOBOAHOCTH B Telie 6€3
HWCTOYHUKOB TEIJIa

oT/ot=a V' T

B) ypaBHeHue [lyaccona miisg craiimoHapHOM TEMIONPOBOJAHOCTH B TENE C
WCTOYHUKAMH TEIIa

V' T+q/=0;

I) OJHOMEpHOE ypaBHeHHMe Jlamaca i CTaMOHAPHOM TEIIONPOBOJIHOCTH B
Telie 0e3 UCTOYHUKOB Temia 0°1/0x*= 0.

11. Ykaxxute HeBEepHOE YTBEPKJEHUE, OTHOCSAIIEECS K (POPMYIMPOBKE YCIOBUHN
OJTHO3HAYHOCTH pelieHust TudPpepeHIanbHbIX YpaBHEHUM:

a) FTEOMETPUYECKHE YCIOBUS XapaKTepu3yoT GOpMy U pa3Mepbl Tesla Uiu
CUCTEMBI, B KOTOPOI MPOTEKAET MPOIECC TEIIO0OMEHa;

0) rpaHUYHBIE YCIOBUS XapaKTEpU3YIOT TEIJIOBOE PABHOBECHE HA TPAHMIIC
paszzena JByX Tell;

B) (PM3MUECKHUE YCIIOBUS XapaKTEPU3YIOT (PU3NUYECKHE CBOKWCTBA TE,



YYaCTBYIOIIUX B TETUIOOOMEHE;

I') Ha4aJIbHbIE YCIIOBUS XapaKTePU3YIOT paclpe/ieieHle TeMIepaTyphl U U
CKOPOCTH TEUEHHUSI CPEJIbl B HAYAIbHBINT MOMEHT BPEMEHH.

7.2.3 IlpumepHbIii NepeyYeHb 3aJaHUN JJIS PelleHus] NPHUKJIATHBIX

3aj1a4
1. VYkaxxkurte 0HO HEBEPHOE YTBEPKICHHUE, OTHOCSIIEECS K TEIIONPOBOIHOCTH

TUTOCKOM CTEHKHU TOJIIIMHOM O ¥ UMEIOIIEeH YACTbHYIO TEIUIONPOBOTHOCTH A

[IpU TEMIIEpaTypax Ha €€ ropsiue U XOJO0JHOW CTOPOHAX t; U ty:

a) CTallMOHAPHBIN MPOLECC TEIUIONPOBOJHOCTH OIUCHIBAETCS
auddepeHnnaIbHbIM ypaBHEHUEM

d*t/dx*=0;

0) MIOTHOCTH MOTOKA TEIjIa, IEPEHOCUMOT0 Yepe3 CTEHKY, OMCHIBAETCS
ypaBHEHUEM

t—t
—)
="

2

’
B) TUIOTHOCTh MOTOKA TEIUIA, IEPEHOCUMOT0 Yepe3 CTEHKY, OMKUCHIBAETCS
ypaBHEHUEM

-t
=735

I') IJIOTHOCTh MOTOKA TEIjIa, IEPEHOCUMOT0 Yepe3 CTEHKY, OMHCHIBACTCS
ypaBHEHUEM

-t
=572

2.  YKaxuTe OHO MPABUIBHOE YTBEPKIACHHUE, OTHOCSIIEECS K CTAllMOHAPHOU

TEIUIONPOBOIHOCTH Yepe3 TNIOCKYIO CTEHKY TOJIIIMHON & U yJIeIbHON
TEIUIONPOBOIHOCTHIO A MPU TeMIepaTypax e€ ropsiaeii t| 1 XOJOHOM tr
CTOpOH:

a) TPaHUYHOE YCJIOBUE JJIsl JAHHOM 3a/1a4M 3aMMChIBACTCS:
IUIOTHOCTH MMOTOKA TeIja ¢ = const.
0) rpaHMYHOE YCIOBUE JJIs JAHHOM 3a7auu 3alMChIBAETCS:

(x=0)=t; , t(x=20)=ty

B) pacnpeaesieHHe TEMIIEPaTyp B CTEHKE OMMUCHIBAETCS YpaBHEHUEM t = (t;-

t) x/3;



') TEPMUYECKOE CONMPOTUBICHUE CTEHKU OMPEAEISIETCS BhIPAXKEHUEM
Rr=2M56.

3. IIpu cTanimoHapHOM MPOLECCE TEMIONPOBOIHOCTH B MHOTOCIOMHOM
CTEHKE, COCTOSIIEH 13 IBYX IJIOCKUX CJIOEB TOJIIIUHOMN 01 U §,, U UMEIOLIUX
T-TIPOBOJIHOCTU A1 U A», M TEMIIEPATYpPhl HA BHYTPEHHEN U BHELTHEH
MOBEPXHOCTSX CTEHKH t; U t, , MOXKHO C(HOPMYIHPOBATH CIIETYIOIIHE
NOJIO’KEHUsA(yKa3aTh OJIHO HEMPABUWIHHOE):

a) TNIOTHOCTh TEIJIOBOTO MOTOKA YEPE3 CTEHKY HE 3aBUCUT OT BPEMEHU;

6) IJIOTHOCTD TCILJIOBOI'O ITOTOKA YC€PE3 CTCHKY 3aBUCUT TOJIBKO OT
TCILUIOMPOBOAHOCTH CJ'IOéB;

F) IINIOTHOCTDB TCIIJIOBOT'O IMOTOKA YE€PEC3 CTCHKY OIPCACIIACTCS BbIPA)KCHUCM

61 62
J— + —
)\1 )\2 .
2
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4. JIns cTaOHapHOW TETUIONPOBOJAHOCTH B MHOTOCJIIOMHOM CTEHKE MOYKHO
chopMyIUpOBaTh CAEAYIOIINE MONOKEHUsI(YKa3aTh OJHO HEMPABUIILHOE):
a) TeMIIepaTypHOE MOJI€ B CTEHKE HE 3aBUCHUT OT BPEMEHU U OIPEAEIAETCS
TOJILKO OJHOW KOOPAMHATOM t(X);

0) 3aBUCUMOCTb t(X) SIBISICTCS JIMHEHHOM;

B ) YINIOBBIE KO (PHUIHEHTHI IPSAMBIX t(X) B OTACIBHBIX CIOSIX PA3IUYHBI U
00paTHO MPOIIOPIIMOHAIIEHEI UX YIEIHHOU TEIJIONMPOBOIHOCTH;

I') INIOTHOCTH TEIJIOBOTO MOTOKA B CJOSIX Pa3jInyHa U MPONOPLIMOHAIbHA X
TEPMHUYECKOMY COITPOTUBIICHUIO.

5. JI7s cTarMoHapHOTO MpoIiecca TEeIIoNnepeadn OT TOPsiUero
TEIIOHOCUTENSA(t1) K XOIOAHOMY (t2) Uepe3 JBYXCIONHYIO TIIOCKYIO CTEHKY
(TONIIUHBI CIIOEB 01 U 02, YACTbHBIE TETUIONPOBOAHOCTH Ay U ;) TIPH
KO3 PUIIMEHTAX TETUIOOTIa4X HA TOPSYEH U XOJIOJHOM CTOPOHAX CTEHKH Ol
U 0> MOKHO C(OPMYIIMPOBATH CIEAYIOIINE TOI0XKEHUsI(YKa3aTh OHO
HEIPaBUIIbHOE):

a) MJIOTHOCTH TEIJIOBOTO MOTOKAa 00paTHO MPOMOPIIHOHATBHO MOTHOMY
TEPMHUYECKOMY COMPOTUBIICHUIO CTEHKH;



0) TerI0BOM MOTOK Yepe3 CTEHKY MPOIOPIIMOHANIEH BPEMEHH Tpoliecca u
IJIOIIA/IN CTEHKH;

B) IIOJIHOE€ TEPMUUYECKOE CONPOTUBIIEHNE CTEHKH PABHO CyMME BHEIIHUX U
BHYTPEHHHUX COINPOTUBIICHUN;

I‘) BHCHIHCC COIMPOTHUBIICHUC CTCHKH OIIPCACIIACTCA TOHHIHHOﬁ CJIOéB,
KOHTadalll1X C TCIINIOHOCUTCIISIMU.

JI1s cTalMOHapHOTO MpOoIlecca TEeIJIONePeaadn OT TOPSTUero
TerIoHOCUTENSA(t1) K XOJIoAHOMY (t2) yepe3 JIBYXCIOHHYIO MIIOCKYHO CTEHKY
(TONIIMHBI CIIOEB O; U O2, YACIbHBIC TEILIONPOBOIHOCTU A1 U Ay) TIPH
ko3 punMeHTax TEIIO0TIauu Ha TOPSYEH U XOJOJHOW CTOPOHAX CTEHKH O
U 0 MOXKHO CPOPMYITUPOBATH CIIETYIONTUE TOJI0KEHUsI(YKa3aTh OJTHO
HEIPABUIIBHOE):

a) ko (pUIHEHT TerTonepeaun XapaKTepru3yeT INIOTHOCTh MePeIaBaeMOro
TEIMJIOBOTO MOTOKA MPH €AIUHUYHON Pa3HOCTH TEMIIEPATYP MEKITY
TETJIOHOCUTEIISIMU;

0) ko3 ULIUEHT TerIonepeaadn XapakTepu3yeT IIIOTHOCTD MepeaaBacMoro
TEIMJIOBOTO MTOTOKA MPU €IUHUYHOMN Pa3HOCTH TEMIIEPATyp MEXIY CTEHKAMH,

B) INIOTHOCTD TCIJIOBOI'O ITOTOKA ITPOINIOPpHHUOHAJIbHA PAa3HOCTH TCMIICPATYP t
- t2,

') BHYTPEHHEE TEPMHUUECKOE COMPOTUBICHUE CTEHKHU ONPEEIISIeTCS
BBIPAXKCHUEM

O1/h + &/ Aa.

7. B cTanmoHapHOM IpoLECCe TEIIONEPEAAUN MEKTY TOPSTYUM U XOIOJHBIM
TEIJIOHOCHUTEIISIMU YEPE3 TVIOCKYIO CTEHKY TOJNIIMHOM O U
TEIJIONPOBOIHOCTBIO A MEPENAETCS TEMIOBOM MOTOK € MIIOTHOCTHIO (.
TemmnepaTypsl TerIOHOCUTENEN U KO3PPUIMEHTHI TEIUIOOTAAUYM Ha
CTOPOHAX CTEHKH COOTBETCTBEHHO PAaBHBI ti U teo, 01 M 0. st aTHX
YCJIOBUH TEMIIEpATypa HAa ropsAYEid CTOPOHE CTEHKH :

a) t1<tei;
0) ti-te;
B) t1<te:;
r)t =t —q/A/

8. [Inst cranmoHapHOro nporecca TEMIONPOBOAHOCTH Yepe3
HUJTUHIPUIECKYIO CTEHKY:

a) INIOTHOCTh TEIJIOBOr'O IMOTOKA MPONOPLUUOHAIbHA PaIuyCy CTEHKH;

0) IIIOTHOCTH TEIJIOBOTO MTOTOKA OOPAaTHO MPONMOPIIMOHANIBHA PAJTNYCY



CTEHKH;
B) Y/I€JIbHBIN TEIJIOBON MOTOK HE 3aBUCHUT OT paJuyca CTEHKHU;
I') yIEIbHBINA TEIJIOBOW MOTOK U3MepsieTcs: B BT/m.

9. Jlima cTanMOHApHOTO MPOoLECcCa TEIUIONPOBOJHOCTH YEPE3
LUAJIMHIPUYECKYIO CTEHKY, BHYTPEHHHMIM U BHEIIHUN PanyChl KOTOPOU
paBHBI I'' U I, @ TEMIIEpATypbl t; U t;, AJIST pacOpeaeIcHUs TeEMIICpaTyp B
CTEHKE MOYKHO YTBEpPXKIaTh(yKaKUTE HEBEPHOE YTBEPKIACHUE):

a) TeMIiepaTypa npornopLHOHaIbHA OTHOLIEHUIO 12/ Ty
0) pacnpeneseHre TEMIEPATyp UMEET HEJTMHEHHBIN XapaKTep;
B) pacnpeelieHHe TeEMIIEpaTyp ONPEAEIAeTCs BhIpaKEHUEM
t=t— (ti — t2) In(r/r1)/In(r2/11)
I') TPAIUEHT TEMIIEPATYPbl B CTEHKE ONPENEISAETCS BBIPAXKEHUEM
de_ L7t 1
dr ry, 1
In /
r
10. Ins cTtanroHapHOTO IIpoLecca TeIUIONEpEaadr MKy TOPSYUM U

XOJOJHBIM TEIJIOHOCUTENSAMH YEPE3 MWIMHAPUIECKYIO CTEHKY MOKHO
YTBEPK1aTh(YKaXKUTE HEBEPHOE YTBEPKICHUE):

a) y/IeIbHBIA TETJIOBOM MOTOK MPONOPIIMOHATICH Kod(hpumumeHTy
TEIUIONEPEAAYH;

0) ko dunueHT Teronepeaadd oOpaTHO MPOMOPIIMOHATICH TTOTHOMY
TEPMHUYECKOMY COMPOTUBIICHUIO CTCHKH;

B) MOJHOE TEPMHUYECKOE COMPOTUBJIEHNE CTEHKH MPOMOPIIMOHAIIBHO €€
TOJIIIIMHE;

I') BHEIIIHEE TEPMUUECKOE COMTPOTUBIEHUE CTEHKU MPHU MPOUYUX PABHBIX
YCIIOBUSIX Te€M OoJiblie, yeM Oosblie e€ paanyc.

7.2.4 IlpumepHbIii epedyeHb BONPOCOB /JIS MOATOTOBKH K 3a4€Ty
PaBHOBecHe MeK1y YHCTHIM METAJJIOM | €ro paciuiaBoM Kak

aTOMapHbIN Npouece

1. Chopmymupyiite nonoxxkenus J>xekcona u Yanmepca U TMHAMHUYECKOM
XapaKTepe paBHOBECHUS MEXKIY TBEpAOU U KUAKOU (azamu.

2. Ot xakux (GakToOpoOB 3aBUCSAT CKOPOCTH MEPEXO/Ia AaTOMOB U3 TBEPI0i



¢azbl B KUAKYIO 1 HAO0OPOT.

3. Yro Takoe ko3 (HUIIMEHT aKKOMOIAIIUU U KaK OH BIIMSIET HA CKOPOCTHU
IPsIMOTO U 0OPaTHOTO MPOIlecca MPH MIIABJICHUU MeTasuia?

4. 3anummTe BhIpAXEHUS JJI1 CKOPOCTEN Mepexo/ia aToMOB uepe3 (pazoByio
I'PaHULlY IIPY IUIABJICHUU U 3aTBEPICBAHNH.

5. Uto o3HauaeT BoipaxkeHue «auddys3Has rpanuiia pazaena gasz»?

6. Uem onpenensercs MOpQOJIOTHs MOBEPXHOCTH pa3jiesia MEXy KHJIKON U
TBEp0# (hazoit?

7. Uto Takoe kputepuii J[>xekcona?
Kpucrajumsanus Y4ucThIX META/LIOB

1. IIpoBenrTe BO3MOKHBIE KPUBBIE OXJIAXKACHUSA YUCTOroO MeTasia. Kak
BJIMSIET HA HUX CKOPOCTh OXJaXIAeHUs?

2. Yro Takoe nepeoxnaxaenue? Kak cBA3aHO NMepeoxinaxaeHue C
yMeHbIIeHueM cBOOOoAHOM sHeprun ['mb6ca paccMarpuBaeMoi CUCTEMBI?

3. Kak n3meHnsercs cBoO0aHas HYHEPTHs CUCTEMBI IPU 00pa30BaHUU
3apoJpliia HOBOH (a3b1?

4. 3anuImuTe W MPOBEIUTE aHATIN3 BBIPAXKCHHS ISl SHEPTUU TOMOTCHHOTO
oOpa3oBaHus 3apObIIIia.

5. BeiBenuTe BhIpaK€HUE U1l KPUTUYECKOTO paauyca 3apobliia U
IIPOAHAIIU3UPYHUTE €TO0.

6. M306pasure Ha rpaduke kpusbie AG(T) i pa3IMyHbIX YCIOBHIA
KpUCTaJUIU3aLIUH.

7. N306pa3ute rpaduuecku 3aBUCUMOCTh painyca KPpUTHIECKOrO 3apOo/IbIiia
OT MEPEOXJIAKICHHUS.

8. 3anummre U IpoaHATM3UPYUTE BEIPAKCHHUE JUISI SHEPTUU TETEPOTSHHOTO
o0Opa3oBaHus 3apO/IbIIICH.

9. B 4uem 3aKki04aeTCs NPUHLMI CTPYKTYPHOTO COOTBETCTBHUS?

10. Kakoe BiusiHue Ha paboTy 00pa3oBaHUs 3apO/IbIilia OKa3bIBa€T KPUBU3HA
MOJIOKKU?

11. OxapakTepu3yiiTe HOpMAJIBbHBI MEXaHU3M POCTa KPUCTAJIIOB.
12. OxapakTepu3yiTe TaHTCHIIMAIbHbII MEXaHU3M POCTa KPUCTAIIOB.

13. Yem MexaHU3M CDpaHKa OTIINMYACTCA OT TAHI'CHIIMAJIBHOI'O MCXaHHN3MaA



pocra?
14. HapucyiiTe u nosicaute KprBbie Tammana.
Binsinue U moBeeHne HEPACTBOPUMbIX NIPUMeEcCeil.

1. Kakoe konmm4yecTBO HEpaCTBOPHUMBIX YaCTHULL IIPUCYTCTBYET B
METaJUIMYECKUX PacIljlaBax B YCIOBUSX JIMTEHHOTO IPOU3BOJICTBA U KaKOBa UX
npupoxaa?

2. Kakyro posnb B mporeccax 3apoxkAeHUs TBEPIOI0 METAIIA MOT'YT UTPaTh
HEPACTBOPUMBIE YACTHULIBI?

3. Kakum 00pa3zom neperpeB paciuiaBIeHHOTO MeTalla Hajl TOYKON
IJIABJICHUS TIEPE]l 3AJIMBKOIM B U3JIOKHUILY MOXKET BIIUSTH HA CTPYKTYPY CIUTKA?

4. O0OBsicHUTE, IOYEMY AKTUBHOE JICCTBUE HEKOTOPHIX YACTHUI] Ha
CTPYKTYpY CIUIaBa MOXET HaOII0IaThCsl TP BBICOKUX TEMIIEpaTypax meperpena
pacIuiaBa HaJl TOYKOM JTUKBUAYca?

5. O0bsicHUTE, TOYEMY OJIHA MUKPO- U HAHOYACTHUIIBI HEPACTBOPUMBIX
npuMecei Py 3aTBEP/IEBAHNUHU CIIJIaBa BCTPAUBAIOTCS B KPUCTANIMYECKHE 3€pHA, a
IPYTUe CKAIIUBAIOTCS MO FPaHULIaM 3EPEH.

6. Kak Biuser XapaKTEp BCTPpanBAHUA HCPACTBOPHUMBIX HACTHUII B
3aTBCPACBAIONINC CIIJIaBbl HA X MCXAHUYCCKHUC cBolicTBa?

7. BauseT 11 CKOpOCTh OXJIAKICHUS Ha XapaKTep BCTpauBaHUs
HEPACTBOPUMBIX YaCTHI] B 3aTBEPICBAIOIIUX CIUIABaX?

TenjoBbIe MPpoIECChI NNPH 3aTBEPACBAHUU

1. ChopMynmupyiiTe 1 3alUITUTE YCIOBUS HEMTPEPHIBHOCTH TEIIIOBOTO
MMOTOKA Ha TPAHMUIIC pa3Jieia TBEPOH U KUIKON (a3 mpu cTanroHapHOM (PpoHTE
KPHUCTAJUIN3aLHH.

2. ChopMynmupyiTe 1 3aMUITUTE YCIOBUS HEMTPEPHIBHOCTH TEIIJIOBOTO
MOTOKA Ha JABMXKYIIEMCS (PpOHTE KPUCTAIUTU3AIUYN TIPH 3aTBEPICBAHNN METaJlIa.

3. Kak BiusieT KpMBH3HA 3aTBEPACBAIOIIEH IOBEPXHOCTH HA TEMIIEPATYPy
PaBHOBECHSI MEX]Ty TBEPJIOH M KUJIKOU (pazammu?

4. TIpoBeauTe aHalIU3 MpoIECca 3aTBepJeBaHus IJIOCKOro (PpOHTA B Cllydae
OTBOZIA CKPBITOM TETJIOTHI TUIABJICHUSI Yepe3 TBEPAYIO (asy.

5. KakoBa nmpuunHa ycTOMYMBOCTHU MII0CKOU (hopmbl ppoHTa
KPUCTAJUIM3ALUH [IPU TEIIOOTBOJIE Yepe3 TBEPAYIO (a3zy?

6. KakoBbI NpUYMHBI BOSHUKHOBEHUSI MAKPOMO3auYHOM CTPYKTYPBI CIIUTKA?

7. [IpoBenuTe aHamu3 MpoIiecca 3aTBepACBaHus TUIOCKOTO GpOHTA MPHU



TEIJIOOTBO/IE Yepe3 KUIKYIO (azy.

8. OxapakTepu3yiTe NPUUMHBI U HAMPABIEHUS JCHAPUTHOTO POCTA YUCTHIX
METaJIJIOB.

9. Uto Takoe JeHIpUTHBIE CHEPOTUTHI?

7.2.5 IlpumepHbId mNepeYeHb 3aJaHUN JJIS PelleHUus] NPHUKIATAHBIX
3aja4

Ykaorcume eonpocul 0ns sx3amena He npenycMOTpEHO yu4eOHBIM MJIaHOM

7.2.6. MeTtonuka  BBICTaABJIEHHSA OIlEHKH npu NMPOBeJACHUN
MPOMEKYTOYHOM aTTeCTAlMHU

3auem nposooumcs no mecm-ouiemam, Kaxcowvli U3 KOMopsbix cOOepHCUM
10 eonpocos u 3adauy. Kaoducowili npasuibhviii omeem HA 60NPOC 8 mecme
oyenusaemcst 1 bannom, 3aoaua oyenusaemcs 6 10 dbannos (5 bannos eepHoe
peuienue u 5 6annos 3a eepuulii omeem). MakcumanbHoe Konuuecmseo HaOPAHHbIX
oannos — 20.

1. Oyenxa «HeyoosnemseopumenvHo» cmaeumcs 6 ciyuae, eciu CHyOeHm
Habpan menee 6 6ALNO8.

2. Oyenxa «YooenemseopumenvHoy cmasumcs 6 ciyuae, eciu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouwioy cmasumcs 8 ciydae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxka «Omauunoy» cmasumcs, eciu cmyoewm Habpan om 16 oo 20

6annos.)
7.2.7 IlaciopT OlIECHOYHBIX MATEPHUAJIOB
Kon
KoHTtponupyemble pa3aeisl . |HaumeHnoBaHnue oneHOYHOTO
Ne n/nn KOHTPOJIUPYEMOii
(TeMbl) AUCLUILINHBI cpencTaa
KOMITETEHINH
1 Brenenue I1K-3 Tect, kKOHTpONBHAsS paboTa,
3ammTa pedepara, yCTHBIH
OIpocC
2 [Ipoueccel 3aTBepAEBAHUS U UX I1K-3 TecT, KoHTpOJIbHAS paboTa,
MaTeMaTHUYECKUE MOIEITH 3amura peepara, yCTHBIA
oIpoc
3 3aTBep/eBaHNE U OXJIAXKIECHUE I1K-3 Tecr, KOHTpOJBHASA padoTa,
OTJIMBKH B TIeCYaHOU (popme. 3auuTa pedepara, yCTHbINA
OIpocC
4 3arBepreBanue u  oxyaxzacHue|lIK-3 Tect, kKOHTpONBHAsS paboTa,
OTJIMBKHU B METAJTMYECKOH opme. 3amura pedepara, yCTHbIH
OIpoc
5 [Ipumeps! paccueToB I1K-3 Tect, koHTpONBHAS paboTa,
3amuTa pedepara, yCTHBIN
oIpoc

7.3. Meroauyeckue MarTepuHabl, OIpeAesOme MPOoUeAyPbI
OLICHMBAHUSA 3HAHUI, YMEHHNI, HABBIKOB U (IWJIH) ONbITA 1eATEJIbHOCTH
TecTpoBaHue OCYIIECTBISIETCS, JIUMOO TMpPU MOMOIIM KOMIBIOTEPHOM



CUCTEMBI TECTHPOBaHUs, JHOO C HMCIOJIb30BAHUEM BBIJAHHBIX TECT-3aJaHUN Ha
OymaxkHoM Hocutene. Bpems tectupoBanust 30 MuH. 3areM OCYILECTBISAETCS
IIPOBEpKAa TECTa HK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COITIACHO METOJIUKHU
BBICTABJICHUS OLIEHKU MPHU MPOBEACHUU IPOMEKYTOUHON aTTeCTAl[UU.

Pemenne craHmapTHBIX 3aad  OCYIIECTBIAETCS, JUOO TMpPU MOMOIIH
KOMITBIOTEPHOM CHUCTEMbl TECTUPOBAHUS, JUOO C HCIOJb30BAHMEM BBIIAHHBIX
3ajad Ha OymaxHoM Hocurtene. Bpems pemenus 3agau 30 muH. 3arem
OCYLIECTBIISICTCA MPOBEPKA PEIICHMs] 3aJad SK3aMEHAaTOPOM M BBICTABIIACTCS
OLICHKA, CONJACHO METOJUKH  BBICTABICHHS OLEHKM IIPU  MPOBEACHUU
IIPOMEKYTOUHOU ATTECTALUU.

Pemenne npukinaaHbIX 3a7ad  OCYLIECTBISETCSA, JUOO NpPH MOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUSA, JUOO C HCIOJB30BAaHUEM BBIIAHHBIX
3aay Ha OymaxkHoM Hocutene. Bpems pemenus 3agad 30 muH. 3atem
OCYLIECTBIISIETCA MPOBEPKA PEIICHMsS 3aJad SK3aMEHAaTOPOM M BBICTABIISIETCS
OLICHKA, COMIACHO METOJUKH  BBICTABIICHHUS OLEHKUM TpU  MPOBEICHUU
IIPOMEXYTOYHOU aTTECTALMH.

8 YYEBHO METOJNYECKOE U HTH®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIJIMHBI)
8.1 Ilepeyenb y4eOHOI JuMTEPATYpPbI, HEOOXOAMMON Jisi OCBOEHHUSA

AU CIUIIJINHBI
|ABTOpBI, cocTaBuTE M 3arnaBue | MsnatenncrBo, rox | OGecneu
1. OcHoBHas JIUTepaTypa
ABTOpBI, COCTaBUTENIH 3arnaBue UsnarenscrBo, ron | Obecney
1 | lllernana  A.A., | ®u3nueckue OCHOBBI 3aTBEPICBAHUS METAIIOB | Boponesx: BI'TY,
[Teuenkuna JI.C. | u crutaBOB B OTJIIMBKAX: yueO.mocobue 2015
2 Cunbman I'U. MartepuanoseneHnue: yued.mocodue M.: «Axagemus»,
2008.-338 c.
3 | Llerunun A.A., | ®usndeckue OCHOBBI TeIUIOMacconepeHoca: | Boponex:
Ileuenkuna JI.C., | Yuebnoe nocodue. I'OYBIIO
Ammep B.A. «BopoHex-cxui
roCy/apCTBEHHBIN
YHUBEPCU-TETY,
2014, 180 ¢
4 | INeyenkuna, JI.C. | [Ipaktuyeckne pacdeTsl Ui TUCHUIUTHHBI | BopoHex:
«Temnoduzukay: y4e0.-MeTo/I. nocobue | PI'BOY BO

[DnekTpoHHBIH pecypc]. — DIEKTpOoH. TeKCTOBbIE | «BopoHexckuit
u tpad. mamasie (0,6 MO6) / JI.C. Ileuenkuna, | ToCyIapCTBEHHBIH

A A. llletnHuH. TEXHUYECKUI
YHUBEPCUTETY,
2018.
2. JlonoJIHATEIbHASA JIUTEpaTypa
ABTOpI)I, COCTAaBUTCIIN 3arnaBue I/I3ﬂaTeJ'ILCTBO, IoJ O6ecreu

1| Ilernaun A.A., | ®u3uyeckre OCHOBBI 3aTBepAcBaHus MeTauioB | DI'BOY BIIO
AHJpyceBUY U CILJIAaBOB «Boponex. roc.
JLE. . TeXH. YH-T», 2008
2 | Ieuenkuna JI.C., | MonenupoBaHue JHUTEHHBIX  MpoleccoB u | Bopomex:  BI'TY,

Ammep B.A., 00BEKTOB METAJLTYpruH: y4e0. mocooue 2003




Carans H.M..

3 | Yanmepc b.. Teopust 3aTBepIeBaHUS MockBa, 1968

8.2 Ilepeyenbr HHPOPMALMOHHBIX TEXHOJOTMH, HCIOJb3yeMbIX MPH
OCyHIeCTBJICHUH 00pa30BaTeIbHOI0 Ipouecca Mo JAWCHUILIMHE, BKJIYAs
nepeYyeHb  JHMLIEH3MOHHOI0O  NPOrPAMMHOIO  odecredyeHHsl, PeCypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHON ceTH «UHTEpHET», COBPEMEHHBIX
npo¢ecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer, CKM Iloauron, CKM
LVM Flow

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/INUMAS 1JI51
OCYHMECTBJIEHUSA OBPA3ZOBATEJIBHOI'O ITPOLECCA

1. JlaGoparopus XUMHUECKHX U (PUZNKO-XUMHUECKIX METOJ0B aHanu3a 306/1
2. MynpTUMEIUITHBINA TPOEKTOP.
3. Hucrmieiinsii kiaacce 306a/1

10. METOANYECKHUE YKA3ZAHUA U1 OBYUAIOIIIUXCA 11O
OCBOEHMIO JUCHUIIIMHBI (MOAYJISA)

[To mucuunnune «Teopust popMUPOBaHMS OTJIMBOK» UYUTAIOTCS JICKIIHUH,
IPOBOJIATCS IPAKTUYECKUE 3aHATHUS.

OcHOBOM UM3y4YeHUsI AUCUUIUIMHBI SIBISIIOTCS JIEKUIWHM, Ha KOTOPBIX
U3JIAraroTCsl HanboJee CyleCTBEHHbIC U TPYHBIC BOMPOCHI, & TAKXKE BOIPOCHI, HE
HaIe/IIINEe OTPAXKEHUS B y4eOHOI TUuTepaType.

[IpakTyeckne 3aHATHS HANpPABICHBI Ha MPUOOpPETEHWE MPAKTUUECKUX
HaBBIKOB pacyeTa IMapaMeTpOB 3aTBEPACBAaHUS OTJIMBOK. 3aHATHUS MPOBOISATCA
MyTEM PEIIEHNs] KOHKPETHBIX 33]1a4 B ayJUTOPHH.

Bun yueOHbIx

o JlesTeNbHOCTh CTYJEHTA
3aHATUNA

Jlexums Hamnucanne koHCHeKkTa JIEKIMI: KpaTKO, CXEMaTU4YHO, IOCIJIEI0BATEIbHO
(GUKCHpPOBAaTH  OCHOBHBIC  TIOJIOKEHHUS,  BBIBOABL,  (POPMYJIHPOBKH,
00001IeHNs; TOMEYaTh BAKHBIE MBICIH, BBIACIATH KIIOUEBBIE CIIOBA,
TepMmuHbl. [IpoBepka TEPMHUHOB, MOHATHUHA C MOMOIIBIO AHUUKIOMEANH,
CJIOBapei, CIPAaBOYHUKOB C BBIMNHCHIBAHUEM TOJKOBAaHUI B TETpalb.
OO6o03HayeHHe BONPOCOB, TEPMUHOB, Marepuajga, KOTOPbIE BbI3bIBAIOT
TPYOHOCTH, TIOMCK OTBETOB B pEKOMEHAyeMou Jureparype. Eciu
CaMOCTOSITENILHO HE YyJAaeTcsl pa3o0parbCsi B MaTepuaie, HEO0OXOIuMO
chopMynHpoBaTh BOMPOC W 3a4aTh MpENoJaBaTeli0 Ha JIEKIHH WIH Ha
IPAKTHYECKOM 3aHSTHH.

[Ipaktnuyeckoe |KoHcnekTupoBaHHe pPEKOMEHIYEMBIX HCTOYHHMKOB. PaboTa ¢ KOHCIIEKTOM

3aHATHE JIEKIWI, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BONPOCAM, IPOCMOTP
pexkoMeHayeMon nureparypsl. lIpocinymyBanue ayauo- ¥ BUIEO3AIKUCEN 110
3aJJaHHOM TeMe, BBINOJIHEHHE pacyeTHO-TpaduUecKuX 3aJaHUi, pelieHue
3a/1a4 110 aJrOpPUTMY.

CamocTtosTenbHas |CaMocTosTeNbHAs paboTa CTYIEHTOB CIIOCOOCTBYET IITyOOKOMY YCBOCHMS




pabota

y4e0HOro Mmarepuana M pa3BUTHIO  HABBIKOB  CaMOOOpPa3OBaHMS.
CamocTosTenbHast paboTa mpeAroaraeT caeyone COCTAaBISIONIHE:

- pabora ¢ TekcTtamMH: y4yeOHUMKAaMH, CIPAaBOYHHUKAMH, IOMOJHUTEIHBHOU
JUTEPATypOH, a TaKKe MPpopaboTKa KOHCIEKTOB JIEKLIUH;

- BBITIOJIHEHUE JJOMAIIHUX 33J]aHUN ¥ PacyeTOB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3yYCHNUS;

- ydacTHe B paboTe CTyAeHUYECKUX HAyYHBIX KOH(EPEHIIUH, OMMMITHAT;

- HOATOTOBKA K NPOMEKYTOYHOM aTTECTAIHH.

IToaroroBka k
IIPOMEKYTOYHOMN
aTTecTaluuu

T'oroBHTBECH K HpOMG)KyTOHHOfI arrecrtanuu Cjaeayer CHCTCMAaTUYCCKU, B
TEYEHHUE BCEro ceMecTpa. MIHTeHCMBHAs MOJArOTOBKA JOJKHA HAYaThCsl HE
MO3/IHEE, YEM 3a MECSU-IIOJITOPA 10 MPOMEKYTOUHOM aTTecTauu. JJaHHbie
nepesi 3a4eTOM C OIeHKON Tpu AHA 3¢ (eKTHBHEE BCEro MCIOIb30BaTh IS
MMOBTOPEHUSI U CHCTEMATU3allMK MATEpUaAJIa.




