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DHepreTuku M.C. UBaHunukuii

(nassaHue Kadeapbi) @ﬁcb) (pacuudposka noanuc)



1. EJIN 1 3AJIAYHN OCBOEHMSA JUCIIUITJIMHBI
Ilenp ocBOeHMS AMCHUILVIMHBI V3ydeHne pa3iauyHBIX CBOMCTB DJIEKTPOTEXHUYECKHX MATEPUAIOB — IPOBOJHUKOB, TUAIEKTPUKOB, MOJIYIPO-

BOJHHKOB, MArHUTHBIX MAaTEPUAJIOB.
3agaum AMCUUILIHHBI

- OCBOCHHE TEOPUU U MPAKTUKH CTPOCHUS, CBOMCTB U 00paOOTKM METAIIJIOB U CIUIABOB AJEKTPOTEXHUIECKOTO U KOHCTPYKIIMOHHOTO Ha3HAYCHHUS;
- MPUOOPETEHNE HABBIKOB pa0OTHI € Ta0OPATOPHBIM 000PYI0BaHUEM;
- (I)OpMPIpOBaHI/IC YCTOﬁHHBLIX HAaBBLIKOB BJIAJICHHUA OCHOBHBIMU IIPpUCEMaMU O6pa6OTKI/I " IpCACTABJICHUSA SKCIICPUMCHTAJIbHBIX JaHHBIX.

dopmupyemble y 00yJaromerocsi KOMneTeHIHH 1 3aIUIaHUPOBAHHbIC Pe3yJIbTAThI 00y4eHHsl 10 IUCIUIUTHHE, COOTHECEHHBIC C HHAMKATOpa-

MM JOCTHKE€HHSI KOMIIETEeHIUM:

Koa 1 HanMeHOBaHHEe KOMIIETEHIIHH

Koa n HaumeHoBaHHe HHAUKATOPA TOCTHIKCHUSA
KOMIICTCHIIMH

3annaHupoBaHHBIE Pe3yJbTATHI 00yYeHH s

OIIK-5. Cnoco0eH HcIoab30BaTh CBOMCTBA
KOHCTPYKLIMOHHBIX M AIIEKTPOTEXHHUYECKUX
MaTepruaioB B pacyerax HapaMmeTpoB U pe-
KHMOB OOBEKTOB MPO(ecCHOHATBHON Jes-
TEJIIHOCTH

OIIK-5.1./lemoHCTpHpYeT 3HaHUE oOacTeit
IIPUMEHEHHs, CBOMCTB, XapaKTEPUCTHUK U Me-
TOJOB UCCIIEI0BAHUSA KOHCTPYKIIMOHHBIX Ma-
TEpUaoB, BBIOUPAEeT KOHCTPYKLIMOHHbIE MaTe-

3HATh:
— (u3nYecKue OCHOBBI METAJNIOBEICHHS,;
yMeTh:
— aHaJIM3UPOBATh PE3yJIbTaThl HAOIIOJEHUM U JKC-

pHalbl B COOTBETCTBUH C TPEOYEMBIMHU XapaK- NCPUMCHTOB.
TEPUCTUKAMHU U1 UCTIOIb30BaHUs B 00JaCTH
npodeCcCHOHATLHOMN 1eATEIEHOCTH.
3HATD:
OTIK-5.2.JIeMOHCTpHPYET 3HaHHe oBracTeil - (bnanecm/le' MPOLIECCHl B JJIEKTPOTEXHUYECKHX
MaTepualiax;

IIPUMEHEHHUS, CBOICTB, XapaKTEPUCTHUK U Me-
TOJIOB UCCIIEJOBAHUS DIEKTPOTEXHUYECKUX
MaTepHaJoB, BEIOUPALET SJIEKTPOTEXHUUYECKHUE
MaTepHajbl B COOTBETCTBUH € TPEOYEeMbIMU
XapaKTepUCTUKAMHU.

— OCHOBHBIE JJICKTPOTEXHUUYECKHUE MATePUAIIBI, HC-
MOJIb3yEeMbIE€ B YHEPTETHKE.
yMeThb:
— MPOBOJUTH OCHOBHBIC SKCIIEPUMEHTHI 110 HCCIIe-
JIOBAaHUIO CBOWCTB JJIEKTPOTEXHUYECKUX Mare-
pHAJIOB.

2. MECTO JUCHOUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuunnuHa 6a3upyercs Ha CIEAYIOMUX IUCUUTUIMHAX: «XUMUsD», «DU3UKay.

Pesynbratel 0Opa3zoBaHus, OMyYEeHHBIC MPU OCBOCHUU TUCIUIUIMHBI, HEOOXOAMMBI MPH U3YUYEHUHU CICAYIOMNX MUCHUIUIMH: «TeopeTrmueckas
MexaHukay, «l[Ipukiagnas mexanuka (Bkimodas [[IM)», «KoHCTpykius 000pyaoBaHus dJIEKTPUUECKUX CETEH, BO3AYIITHBIX U KaOCIbHBIX JIWHUHU, aB-
TOMAaTU3UPOBAHHOE MPOEKTUPOBaHKEY, «TexHuka BricOKMX HamnpsbkeHud 1 CBH», «9nekrpuyeckas 4acTh 3JIEKTPOCTAHIUNA U MOJACTAHLIMNY, «DIIEK-
TPOIHEPTreTUUYECKHE CUCTEMBI U CETHY, MIPU MPOXOKACHUN MPEITUIUIOMHON TPAKTUKU U BBITIOJIHEHUH BBITYCKHOM KBaTU(PUKAMOHHON paOOTHI.




3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBbI
3.1. CTpyKTypa QIUCHUIIIUHBI
OO11as TpyI0EMKOCTh JUCIUTLTHEI COCTABIISET 4 3a4eTHBIX equHUI, 144 daca.

Paszien qUCIUTIIHHbL , gé Pacnpenenenue TpyIoeMKoCTH paszena (B yacax) mo sugam | Cojepikanue caMOCTOATENLHOM pa-
. m Q v
Ne | ®opma nmpomexyrouHoii atTe- | T S | o y4eOHoit paboTer 6ot
o/n CTAIHH c o %’ KonTakTHas KomT- (c yxa3anueM Ne ucTouHuka rmo 1. 5.1 u
3 m Q CP CTpaHMUII B HEM)
(no cemecmpam) R g O | Jlex | TIp | JIa6 | KIIP | MKKII | TIA poIIb
CrpoeHue u CBOMCTBAa Marepua- HM3ydeHne TeOPETHIECKOTO MaTeprana
70B. MeXaHuueckue, dIIEKTPH- [1] ctp. 8-49. [2] c1p. 6-57. [3] ctp. 495-
P 20 | 2| 3| 4] - | - - - | 14 - | 509,
YeCKHMe W MarHUTHBIE CBOWCTBA
[ToaroroBka k 1a0OPATOPHBIM U TPAKTHYE-
METaJIIOB. CKUM 3aHATUSIM.
CtpyKTypa U CBOWCTBA TBEPABIX HM3ydeHne TeOPETHIECKOTO MaTepuana
> | bas. Crams u uyryn. Ocmomsi| 39 >l 3 6l 6 ) ] ) 24 ) [2] ctp. 58-71, 176-215, 72-133, 147-176.
o [ToaroroBka x 1abOpPaTOPHBIM U ITpaKTHYE-
TEPMUYECKOI 00paboOTKH cTanu
CKHUM 3aHSTUAM.
HpOBOL[HI/IKOBBIe U TOJIYIIPO- H3yyeHune TeopeTHIECKOro MaTepuaa
3 | BoMHHKOBBIE MATEPHAITEL 7 >l 3 | a4l 6 ] ] ] 14 ) [1] ctp. 50-123. [3] crp. 265-280, 430-470.
[ToaroroBka x 1a0OpPaTOPHBIM U ITpaKTHYE-
CKHUM 3aHSTUAM.
DJIEKTPUYECKOE TIOJIE B IMAIICK- N3yyenne TeopeTHuecKoro Marepuaia
4 | Tpukax. 17 ) 3 0 4 ] ] ) 10 ) [1] ctp. 124-174. [3] ctp. 171-237.
[ToaroroBka k 1a0OPATOPHBIM U MPaKTHYE-
CKHUM 3aHATUAM
MarauTHbIE CBOWMCTBAa MaTepua- W3y4eHne TEOPETUIECKOTO MaTEpUaa
5 | 1oB. 22 2 4 2 - - - - 16 - [1] ctp. 175-210. [3] cTp. 495-524.
HO,Z[FOTOBKa K IPAKTUYCCKUM 3aHATHUAM.
3adeT 1o COBOKYITHOCTH PE3YJIBTATOB TE-
3a4er ¢ OLCHKOM 18 2 - - - - - 0,3 - 17,7 KyIIETO KOHTPOJIS YCIEBAEMOCTH COTIIACHO
IporpamMme 3a4cTa
Hmozo 144 16 | 16 | 16 0,3 78 17,7

[Ipumeuanue: Jlek — nexknuu; [Ip — npaktuyueckue 3ansatust; JIab — madopatopubie padotsl; KIIP — aynmuTopHbIe KOHCYJIBTAIMH 110 KYPCOBBIM ITPOCK-
tam/padoram; MKKII — nnauButyaspHble KOHCYJIBTAIIMH IO KypCOBBIM MpoekTam/padoram; [TA — mpomexxyrounas arrecranus; CP — camocrosiTens-
Has paboTa CTy/IeHTa.




3.2 KpaTkoe cojepxaHue pa3aesioB
2 cemecTp
1. Cmpoenue u ceotlicmea mamepuanos. Mexanuueckue, 21eKmpuiecKue u MasHumHule ceoucmsd
Memannos

Marepuansl U HUX CBOWCTBAa. MexXxaHWYecKue, TEIUIOBBIE M DJIEKTPUYECKHE CBOMCTBA
MarepuanioB. OCOOCHHOCTH KPHUCTAUIMUYECKOTO CTPOSHHUS BeEUIECTBA. THIBI CBS3EH MEKIY
YacTHIIaMHU B TBepAbIX Tenax. Kpucrammueckue ¢aspl. ['eoMeTpusi KpUCTaIIOB. DJIeMEHTapHasI
siueiika. TUIBl KPUCTAUIMUECKUX pemeTok. Hapymenus u aedekTbl KPUCTAUTMUECKOW PEIISTKH.
Teoperuueckass MPOYHOCTh MaTepHaioB. Ympyras aedopmarnus B marepuanax. Moayms FOnra.
Monyne casura. TBepmocth. Ilpouecchl ynpoyHeHHs: MaTepuanoB. PaspyilieHue TBEpABIX Tell.
Mucnokanuu. Bektop broprepca u sHeprust auciokanuu. 3aposkaeHHE Auciaokanuil. I'paHuna
3epeH B TBEpPIBIX Teiax. YIpyras U miactuueckas aedopmanust mMetaiioB. CBEpXIIaCTUYHOCTD.
DJeKTpUUYECKUe CBOMCTBA MaTeprasioB. [10ynmpoBOIHUKY U TIOJTYIPOBOJHUKOBBIE MAaTEPUAIIBI.

2. Cmpykmypa u ceoticmea meepouvix gaz. Cmans u uyeyn. OcHogvl mepmuieckou
o0bpabomxu cmanu

[IpaBuno ¢a3 I['m6Oca. JIByxkoMmoHEeHTHBIE cucTeMbl. [IpaBuno peruara. J[uarpamma
COCTOSIHHMS JIBYXKOMITOHEHTHBIX cucTeM. OrpaHWYEHHbIE U HEOTPAHWUYEHHBIE TBEPIbIE PACTBOPHI.
OBTEKTHYECKHE CHUCTeMBl. JlMarpaMMmbl COCTOSIHUSI CHUCTEM C OOpa30OBaHMEM XUMHYECKHX
coenuHeHuil. Ilepurektndeckoe mnpeBpaieHue. JluarpaMMa COCTOSIHHSL CHCTEMBI  <OKEJe30-
yraepoa» M e€ poib B MaTepuanioBeleHUU. CBA3b MEXIy CBOMCTBAMM CIUIABOB M JIMAarpamMMoi
cocrosiHusi. KpuBeie oxnaxnenus. OOpazoBaHue 3apOJbIlIeii W I[EHTPOB KPHUCTAJUTH3AIIHH.
Kpucramnmuzauuss meramnoB. Kputudeckuit pammyc. benble m cepble 4yryHbl. Mcnonb3oBanue
CIUIaBOB YEPHBIX METAJUIOB B TeIUIOdHEpreTuke. JKapompouHble U IKAPOCTOWKHUE CTaju.
Tepmuueckass 00paboTka U nuarpamma coctosiHus. [Iporieccsl ynpouyHeHHss MaTeprasioB. 3akalka.
Orxur. Crapenne. Otmnyck. Bo3Bpar u nonuronusamnus. Pekpucrammzanus. TepMoxuMuueckas u
TepMOMEXaHNYECKass 00padoTKa MaTEPHAIIOB. XO0JIOHAS U Topsidast 00paboTKa CTaIH.

3. [Ip0o6oonuKo8ble U NOIYNPOBOOHUKOBLLE MAMEPUAILbL

[IpoBoHMKHN 3yeKTpUUECKOro Toka. Kiaccuueckas >JIE€KTpOHHAas TEOpHUs HMPOBOJUMOCTH
Hpyne. KsanToBass Teopusi mnpoBoaumocTH. 3akoH Bupemana - Opanma — Jlopenna.
TemnepaTypHas 3aBUCUMOCTb YJ€JIbHOTO COPOTHUBIIEHUS] METAIUIOB. TeMIiepaTypHas 3aBUCUMOCTb
YAEIBHOIO CONPOTHUBJIEHUS CIUIAaBOB. Marepuaibl BBICOKOM W HU3KOM MOPOBOJUMOCTH.
CrepxmnpoBoanuMocTb. CBOWCTBA CBEPXMPOBOJIHUKOB. TepMoaieKTpuiecKue sBieHUsA. MaTtepuaisl
BBICOKOTO cOmNpoTHBiICHUs. [Ipumon u (arocel. DIeMEHTHl 30HHOW TEOPHH IMOJYIPOBOJIHUKOB.
ONEeKTpOHHAass W JAbIpOYHAs MPOBOAMMOCTh. IIpumecum akuentopHoro W JOHOPHOTO THIA.
TemneparypHas 3aBUCUMOCTh YAEIBHOTO CONPOTHUBIICHUS MOJIYITPOBOJTHUKOB.
[TonynpoBOTHUKOBBIE COEMHEHN. TE€XHOIOTHS MOIYIPOBOJHUKOBBIX MATEPUAJIOB.

4. Dnexmpuueckoe noie 8 QUIIEKMPUKAX

[Tonspuzauust AuANIEKTpUKOB. Jlumonu. Onekrpudeckoe tmone pgunons. [loaspHeie u
HEMOJISIPHBIE JTUAJICKTPUKUA. DJIEKTPOHHAs ynpyras nojspusauus. MoHHas ynpyras noJsipu3aiius.
HunonbHas ympyras nonspusauud. JlunosibHas —penakcauMoHHas —nossipusauus.  MonHas
penakcalMoOHHas MOJsipyU3anus. DJIEKTPOHHASI peslakCallMOHHAasl MoJisipu3anus. MurpaiyoHHas u
pe3oHaHCHas mnoJspu3anuu. JloMeHHas nossgpusanus. [leTns auaneKTpudecKkoro rUcTepes3uca.
[IpumeHeHne CcerHeTo’NeKTPUKOB. YacToTHas 3aBUCMMOCTb JUAJIEKTPUYECKOM NPOHULIAEMOCTH.
DJIEKTPONPOBOAHOCTh AUAJICKTPUKOB. DIEKTPUUECKUN TOK B Ta3ax. DJIEKTPONPOBOJIHOCTD HKUIKUX
U TBEPIBIX IUAIEKTPUKOB. I[Ipoboit nudnextpukoB. Buasl mpoGos. IloTepum B AMdNEKTpHKAX.
Hedtsanble, cuHTeTHYECKWE M  pacTUTEIbHBbIE Maclla MX CBOWCTBA UM  INPUMEHEHHE.
DNEKTPOU3OJSAUOHHBIE JIAKH, S5Malld M KOMMAayHJIbl WX Ppa3sHOBUAHOCTU U TPUMEHEHHE.
Komno3unmonHsle Marepuainbl. KilacCHPHUKalUs KOMIIO3UTOB MO CTPYKType M MarepHaliaM
MaTpUILIbl U BKIIFOUEHU N

5. Macnummnule ceolicmea Mmamepuaios
MaruauTHble cBoWicTBa aroMoB. J(namarnerusMm. [lapamarneTusm TBepabIX Teid. MarHutHoe
ynopsinouerue. deppo- antudeppo- u deppumarneruku. Ilpupoma ¢eppomarnerusma. Ilerns




MarHuTHOTo rucrepesuca. OcrarouHas HaMarHu4eHHOCTh. KoapuutuBHas cuina. MarHuToMarkue u
MarHuToTBepbie GeppomarHeTuku. OCHOBBI Teopuu (eppomarnerusMa. PaccessHue sHepruu npu
nepeMarHu4MBaHuu (eppoMarHeTuka. PenakcalioHHbIe MpoIlecchl B MarHeTHkax. [IpuMeneHue

(beppOMarHeTHKOB B AJIEKTPOIHEPTETHKE.

3.3. Tembl NpaKTHYECKUX 3AHATHI
2 cemecTp

1. MexaHnunyeckue cBOWCTBa MaTepuasoB — 4 u.

2. CBoiiCTBa MPOBOJTHUKOBBIX MAaTE€pUaIOB — 3 .

3. CBolicTBa AMAIEKTPUKOB — 3 4.

4. MaruuTHbI€ CBOICTBA MaTEpUaIoB — 3 4.

5. Tepmudeckast 00pabOTKa CIJIABOB YEPHBIX M IBETHBIX METAJLIOB — 3 4.

3.4. Tembl J1a00paTOPHBIX PadoT
2 cemecTp

1. I3mepeHue ynenbHOTo 3JIEKTPUIECKOT0 CONMPOTUBIICHUS HUXpOoMa — 3 4.

2. MexaHuueckue CBOMCTBa MaTepUaIOB — 3 Y.

3. Tepmudeckas 00pabOTKa CIIJIaBOB YEPHBIX M IIBETHBIX METAIOB — 4 4.

4. UccnenoBaHue  TEMIEpaTypHOM  3aBUCUMOCTH  CONPOTHBIIEHHS  METaJJIOB
MOJTYNPOBOJTHUKOB — 3 4.

5. 3Mepenue 31eKTpUUeCcKOi MPOYHOCTH JUAIIEKTPUKOB — 3 4.

3.5.PI'P
Tun PI'P: pacuetHoe 3ananue
TemaTnka pacuyeTHOro 3a1aHuA: AHAJIU3 IUArpaMMbl COCTOSIHUS CILJIaBOB.

3.6. TeMmaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
He npenycMoTpeHO y4eOHBIM IIIaHOM

n



3.7. CooTBeTcTBHE Pa3/1€JI0B JUCHHUILUIMHBI U (POPMHUPYEMBIX B HUX KOMIIETEHIM I

3anaHupoBaHHbIE PE3yNbTaThl 00yYeHHS TI0

HOMCp pasaciia JUCHUIUTAHBI (B COOTBECTCTBHUU C

Kogsr uann- OrneHOYHOE CPENCTBO
JTUCLUILINHE A A m.3.1) H per
KaTopoB (TMTl ¥ HAMMEHOBaHUE)
(B cooTBETCTBUU C pa3zaenoM 1) 1 2 3 4 5
3HaTh:
(bu3YeCcCKrue OCHOBBI METAJIIIOBEICHUS OIIK-5.1 X Tect «MeTamioBegeHUE)
Tect «CTpoeHue u o0IIre CBOMCTBA
(buznYecKre IPOIECChl B AIEKTPOTEXHUYE-
OIIK-5.2 X X 3JIEKTPOTEXHUYECKUX MATEPHUAIIOB.
CKHMX Marepuaiax
IIpOBOTHUKOBBIE MATEPUATIBD)
OCHOBHBI€ JIEKTPOTEXHUYECKHUE MaTepHra- OITK-5.2 X X X Tect «CBoMCTBa AUIEKTPUKOB, TTOTY-
JIbl, UCTIOJIb3YEMBIE B DHEPTETUKE. ) MIPOBOJIHUKOB M MarHETUKOBY
Ymersn:
PacuetHoe 3amanne AHanu3 guarpam-
MBI COCTOSIHUSI CTLJIABOBY
KonTtponbabie paboThI
«MexaHnyeckue CBOMCTBa Marepua-
AHAIM3UPOBATH PE3yIbTAThl HAOTIOACHHA U 1108
p pesy OIIK-5.1 X X X X «CBolicTBa NMPOBOJHUKOBBIX MaTepHa-
3KCHEPUMEHTOB.
JIOB»
«CBOMCTBA TUANEKTPUKOB)
«MarHuTHbI€ CBOMCTBAa MaTEPHUAIOB»
«Tepmuueckass 00paboTKa CILIaBOB
YEPHBIX U [IBETHBIX METAJUIOB)
MIPOBOJIUTH OCHOBHBIE SKCIIEPUMEHTHI 110
N BrinonHenue u oT4eTsl 1a00paTOpHBIX
WCCJIEIOBAHUIO CBOMCTB 3JIEKTPOTEXHHUYE- OIIK-5.2 X X X X AGoT
CKHMX MaTepHuasoB. p




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OLEHOYHBIE MATEPHA-
JIbl JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOMU AT-
TECTAIIUH ITO JUCIUIIJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMILJIMHE:
2 cemecTp

1. Tect «MeTtaimoBeaeHUE)»

2. Tect «CtpoeHue u 00IIHME CBOMCTBA AJICKTPOTEXHUYECKUX MaTepuayioB. [IpoBoAHMKOBEIE
MaTepHuab»

3. Tect «CBoMCTBa JUAIEKTPUKOB, MOTYIPOBOIHUKOB U MarHETUKOB»

4. KontponpHas pabora «MexaHHYeCKHe CBONCTBA MATEPUAIIOB)

5. Kontponbras pabota «CBOMCTBA TPOBOTHUKOBBIX MAaTEPHAIIOB)

6. KonTponbHas pabota «CBOWCTBA AMIIEKTPHUKOBY

7. KontposbHas paboTta «MarHuTHbIE CBOMCTBA MaTEPHAIIOBY

8. KontponbsHas pabota «Tepmudeckas 00pabOTKa CIIABOB YEPHBIX U IIBETHBIX METAJLIOBY

9. Otuer no 1a0OpaTOpPHBIM paboTaM

10. BeimosiHeHHE U 3alIUTa paCYETHOTO 3aJjaHusl AHAU3 IMarpaMMbl COCTOSIHUS CIIJIaBOBY»

banibHO-peUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISECTCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUYHAS aTTECTALMS MO IUCHUILINHE:
2 cemecTp
3a4der ¢ OLIEHKOM.
OL[GHKa OMPEACIIACTCA MO COBOKYIMTHOCTH PE3YJIbTATOB TCKYHICIO KOHTPOJISA YCIICBACMOCTU B
cooTBeTcTBUU C [lomoxxeHneM o OaJUTbHO-PEUTHHTOBON cHUCTeMe JUisl CTyaeHToB (uymana HUY
«MBN» B 1. BomkckoM.

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIEHKA 34 2 CEMECTP.

HpnMeanne: OLIGHO‘-IHBIG Marepurabl MO AUCHUIIIMHC NPUBCACHLI B q)OHl[e OLCHOYHBIX MaTe-
puanos OITOII.

5. YYHEBHO-METOAUYECKOE OBECIIEYEHHWE JUCHHUIIJINHbI

5.1 lleyaTHble U 3JIEKTPOHHbIE U3TAHUS:

1. Kynbkos, B. I'. ®u3nuka KOHIEHCUPOBAHHOTO COCTOSIHUS B 3JIEKTPOTEXHUUYECKOM MaTepua-
noeaeHuu: yued. nmocoodue / B. I'. Kynbkos. — CII6.: Jlans, 2017. — 272 c.: un. — (Y4eOHUKH IS
By30B. CnenuanbHas aurepatypa). — ISBN 978-5-8114-2379-8.

2. MarepuanoBeieHUE U TEXHOJIOTHSI METAJUIOB: Yy4eOHUK JUIsl CTYAEHTOB BY30B, 00yyaro-
HIMXCS IO MAITUHOCTPOUT. criennaibHocTsM / . T1. @etucos [u ap.]; mox pen. I'. I1. detucosna. - 3-
€ u3A., ucop. u pom. — M.: Beicmias mkomna, 2005. — 862 c.

3. Konecos, C. H. MarepuanoBeficHre ¥ TEXHOJOTHSI KOHCTPYKIIMOHHBIX MaTEPHUAJIOB: yueo-
HUK JJIS CTYACHTOB JICKTPOTEX. U AJeKTpoMeX. criennanbHocTeit By30B / C. H. Konecos, U. C. Ko-
JeCOB. — 2-€ u31., nepepad. u gon. — M.: Beicimas mkoza, 2008. — 535 c.

4. Tumodees, 1. A. DnekTpoTexHUYECKHE MaTepUaibl U U3IeNus . yueOHoe mocodue / 1. A.
Tumodeen. — Cankr-IlerepOypr : Jlans, 2012. — 272 ¢. — ISBN 978-5-8114-1304-1. — TexkcT :
3JIEKTpOHHBIN // JIaHb : anexTpoHHO-0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/3733. — Pexxum goctyma: ist aBTOPH3. MOIH30BATEINEH.

5. QynkuH, A. H. DnekTpoTeXHUYecKoe MaTepuaioBeieHue : yaeoHoe nocodue / A. H. Jlyn-
kuH, B. C. Kum. — 3-e u3g., crep. — Cankr-IletepOypr : Jlanb, 2016. — 200 c. — ISBN 978-5-



8114-2275-3. — Texkcer : anexkTpoHHbIH / JlaHb : snekTpoHHO-Onbimoreynas cuctema. — URL:
https://e.lanbook.com/book/75509. — Pexxum noctyma: njist aBTOpH3. MOJIb30BATENCH.

5.2 JIuueH3uoHHOE ¥ CBOOOIHO PACNIPOCTPaHsieMOe MPOrPaMMHoOe odecrneveHme:
Windows / Oneparonnsie cuctemsl cemerictBa Linux; Office / Poccuiickuii makeT oucHbIX
MIPOrPaMM.

5.3. UuTepHeT-pecypchl, BKIAKWYasA NMpodeccuoHalbHble 0a3bl JaHHBIX U UH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI:

YuuBepcurerckas nadopmarmonHas cuctema «POCCHUA» https://uisrussia.msu.ru

CrpaBouHo-TIpaBoBasi cucreMa «l apanT» http://www.garant.ru

baza mannabIX Scopus https://www.scopus.com

[opTan oTkpsITEIX NaHHBIX Poccuiickoii @eneparun https://data.gov.ru

baza  OTKpBITBIX JaHHBIX MwuHUCTEpCTBA Tpyla M COUMAIBHOW  3amutel PO
https://rosmintrud.ru/opendata

baza nanaesix Hayunoii anextponnoit 6uommorekn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccHoHaNbHBIX CTaHIAPTOB MUHUCTEPCTBA TPY/la U COLUATHHON 3alTUTHI
P® http://profstandart.rosmintrud.ru/

ba3bl nanabix MuHHCTEpCTBA SKOHOMHUYECKOTO pa3BuTus PO http:// www.economy.gov.ru

baza otkprIThIX manHbX PochuamonuTopunra http:// www.fedsfm.ru/opendata

OdenepalibHas rocyaapcTBeHHass WH(poOpManuoHHas cuctema «HarmoHanpHas 37EKTPOHHAS
oubmoTeka» https://H30.pd

HanmonanbHelii nopTain onnaitH o0ydenus: «OTKpbITOe 00pazoBanue» https://openedu.ru

OnektponHas 6a3za nanHbix «Polpred.com O630p CMW» https:// www.polpred.com

Odunuanpabiii callT DenepanibHOrO areHTCTBA MO0 TEXHUYECKOMY PETyIUPOBAHUIO U METPOJIO-
ruu http://protect.gost.ru/

ObC UznatenbcTBa «Jlanby https://e.lanbook.com

OBC «YuuBepcurerckas ounodmmorexa Online» https://biblioclub.ru/

OnextponHas 6ubnmoreka HTh MOU https://ntb.mpei.ru/e-library/index.php.

OBC «KoncynbTanT cTyaenTa» https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

JIeKIIMOHHBIE U TPAKTUYECKUE 3aHATHUA MPOBOIATCS B y4EOHBIX ayAUTOPHUSIX, CHAOKEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl UHTEPAKTUBHOTO O0Y4YeHMs, 00OpYIOBAaHHBIX HATJITHBIMU
nocoOusiMu, 000pyJIOBaHUEM ISl TOKa3a OOYYarolMX MaTepUaloB, CPEICTBAMU 3BYKOBOCIIPOU3-
BEJICHUSI, JOCKOH aylIUTOpHOM, 000pyAOBaHHMEM [JIsl MpEACTaBICHHs Mpe3eHTaluil (Iia3MeHHas
MaHEeJb/TPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED).

JlabopaTopHble 3aHATHS IPOBOASTCS B JAOOPATOPUH KOHCTPYKIIMOHHOTO M AJIEKTPOTEXHUYE-
cKkoro MatepuanioBeneHus. JlabopatopHoe ob6opymoBaHue: U3MEPEHUsT TBEPAOCTH MO0 MeToay bpu-
Hewrst THI-2M, u3mepenue TBepaoctn MeTawioB U crwiaBoB UT 5010, mpubop s u3mepeHust
TBepaoctu 1o meroay Poksemna UT-2140 TP, mukpockon 6unokyssipubelii MBC-10; muxpockon
metautorpaduueckuii arperatHeii EC METAM PB-22 - 2 mt.; mukpockon MUM-7; kamepnast
BbICOKOTEeMNepaTypHas snekrponeus CHOJI-1,6.2,5.1/12; Pa3peiBaas mammna MP-20M, ycraHoB-
Ka JUIsl U3MEPEHUsl TEMIIepaTypHO 3aBUCUMOCTH CONPOTHUBIICHUSI METAJIJIOB U MOJYIPOBOIHUKOB,
YCTAHOBKA Il U3MEPEHHSI AJIEKTPHUECKON MPOYHOCTH KHUIKUX TUAIEKTPUKOB, YCTAHOBKA JJISI U3-
MEpPEHHUs YJEIBbHOIO CONPOTUBJICHHUS] HUXpPOMa, pabodyee MECTO ISl COCIMHEHUS! METasIOB METO-
JIOM Taiiku, Bechl JlaboparopHble paBHoruieune BJIP-200, Becwl Texnumyeckue T-5000, craHOK
numdoBanbHEIM Metasinex; mkad BBITSHKHON, HAOOPBI 00Pa3I[OB YEPHBIX M IIBETHBIX METAJIJIOB H
CIUIaBOB, IUTAHTCHIMUPKYJb, TPOOUPKH, MEH3YPKH, MPEIMETHbIE CTEKJa, 3aKHUMBI, 00pasibl Uis
Pa3pbIBHOM MaIIMHBI, 00pa3Ibl sl TEPMUUYECKONH 00pabOTKH.


https://uisrussia.msu.ru/
http://www.garant.ru/
https://www.scopus.com/
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https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
https://openedu.ru/
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http://protect.gost.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
https://www.studentlibrary.ru/

IIpuniaoxenune A

BAJLJIBHO-PEUTUHI'OBASI CTPYKTYPA JIJUCHUTLTAHBI

3JICKTpOTCXHI/I‘ICCKI/I€ N KOHCTPYKIIMOHHBIC MaTCPHUAJIbI

(Ha3BaHHE MCLUIIINHBI)

Hepeqenb KOHTPOJIbHBIX MGpOl’[pI/IﬂTHﬁ TEKYIIECIro KOHTPOJIA YCIIEBACMOCTH IO TUCHUIIINHE!

KM-1

Tect «MeTalioBEICHUEY

KM-2  Tecr «CTpoeHne u 00IIHe CBOMCTBA SJIEKTPOTEXHUIECKUX MaTeprasioB. [IpoBOTHUKOBBIE

KM-3

MarepHuaib»
Tect «CBoMCTBa AMANEKTPUKOB, MTOTYIPOBOJJHUKOB U MAarHETUKOBY»

KM-4  KontponbHas pabota «MexaHHUECKHE CBOICTBAa MaTEPHAIOB)

KM-5

Kontponbras padota «CBOMCTBA TPOBOTHUKOBBIX MAaTEPHAIOBY

KM-6  KonrtponwsHas pabora «CBOICTBa TUIIEKTPUKOB)

KM-7  KontponbHas paboTa «MarHuTHbBIE CBOMCTBA MAaTEPHAIIOB)

KM-8  KonrponwsHas padora «Tepmuueckas 00paboTKa CIIJIaBOB YEPHBIX U IIBETHBIX METAIIJIOBY
KM-9  BrmonHenue u 3amuTa 1adbopatopHoit paboTsl «M3mMepeHne yaeabHOro dJIeKTPUIECKOTO

COIIPOTUBJICHHUA HUXPOMA»

KM-10 BsimonHenue u 3amuTa 1a00paTopHoii paboTsl «MexaHHuecKhe CBOMCTBAa MaTepHasIoBy»

KM-11

Brimonaenue u 3antuTa 1aboparopHoit pabotsl «TepMuueckas oOpaboTKa CIIaBOB YEPHBIX
1 OIBE€THBIX METAJIJIOB»

KM-12  BrimonHeHue u 3amuta rabopatopHoit pabotsl McciaenoBanue TemMnepaTypHOi 3aBUCHMO-

CTU COMPOTUBJICHUA MCTAJIJIOB U TOJTYIIPOBOJHUKOBY

KM-13  BrimonHeHue u 3anuTa J1abopatopHoit paboTsl «M3MepeHne dMeKTPUIECKON MTPOYHOCTH

AUSJICKTPHUKOB»

KM-14 BsinosHeHue U 3aliuTa pac4eTHOTO 3aJaHus

Bua npoMekyTo4HO aTTecTalMM — 3a4ET C OI[EHKOM.

TpynoemMKkoCTh TUCIHUILIMHBI = 4 3.€.

Pasnen QucHMIUIMHBL Unnexc |[KM-1 |KM-2 |KM-3 |KM-4 [KM-5 [KM-6 ([KM-7 |KM-8 |KM-9 |KM-10 KM-11{KM-12| KM-13 KM-14

KM:

CrtpoeHue u CBOWCTBa MaTepua-
n0B. MexaHudeckue, 3JIEKTpU-
YeCKHe U MarHUTHBIE CBONCTBaA
METAaJUIOB.

CTpyKTypa U CBOWCTBA TBEPABIX
¢a3. Cranp m uyryH. OcHOBHI | + + +
TePMHUIECKON 00pabOTKH CTaIn

[IpoBOIHUKOBBIE H MOIYIIPO-
BOJIHUKOBBIE MaTEpHaIbIL.

DNeKTpUUecKoe ToJe B TUIJIEK-
TPHUKaXx.

MarnuTtHble cBOWCTBa MaTepua-
JIOB.

Munumanbabiii 0asut 3a KM 2 2 2 4 4 4 4 4 5 5 5 5 5

MaxkcuManbHbIi 0amt 3a KM 5 5 5 6 6 6 6 6 8 8 8 8 8 15




MuHuCTEpCTBO HAYKH U BbicIIero oopasopanusi PO
denepaibHOE TOCYIAPCTBEHHOE 0I0/IKETHOE 00pa3oBaTe/IbHOE YUpeK/ae-
HHe BBICIIEr0 00pa3oBaHMs
«HaumoHabHbIM HCCJIE0BaTENbCKUN YHUBepcUuTeT «MIN»
®uanaa ®I'bOY BO «HHY «MO3MW» B r. Bokckom

Hanpapiaenue nmoaroroBku: 13.03.02 DJieKTpodHEepreTUKa U 3JIeKTPOTEXHUKA

HaumeHoBaHHe 00pa3oBaTe/IbHON NPOrpaMMbl: JJIeKTPOIHEPreTHYeCKHe CHCTeMbl M M POBbIe TEXHOJIO-
run, llndpossie cucTeMbl peJieiHON 3a1IUTHI 1 ABTOMATHKH, ['HAPO3JIeKTPOCTAHIMY H I (POBLIE TEXHOJIO0-
run, HTesiiekTyanbHas BO300HOB/IseMas JHEPreTUKa

YpoBenb odpazoBanus: akaaaBp

®opma 00yYeHHUSI: OUHAS

O1neHoYHbBIE MaTepuaJibl 10 JTUCHUIIJIMHE

b1.0.09 JIEKTPOTEXHHYECKHUE U KOHCTPYKIHIMOHHBIE MATEPHUAJIbBI

Boikekuii 2023



OreHOYHBIE MaTEpHANBI MO AUCIUIUIHHE MPEIHA3HAYEHBI IS OIEHKHU: JOCTHKCHUS 00Y-
YAIOMMMHUCS 3allJIaHUPOBAHHBIX PE3yJIbTaTOB OOYYEHHS MO JTUCIMIUIMHE, dTana GOpMHPOBAHUS
3aIUIAHUPOBAHHBIX KOMIIETEHIUH.

O1ieHOUHBIE MaTepUalibl MO AUCHUIUIMHE BKJIIOYAIOT OLIEHOYHBIE CPEACTBA JJISI MPOBEIE-
HUS MEPONPUITHI TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH.

OrneHOYHBIEC CPEICTBA TSl OIEHKH 3alUIAHMPOBAHHBIX PE3YJIbTATOB OO0YUYEHUS MO AUCITUTI-
JIMHE, COOTHECEHHBIX C UHIUKATOpaMU JOCTUKEHUSI KOMIIETEHITUH:

Konpr maankatopon

3aruiaHupOBaHHBIE PE3YIILTATHI O0YICHHUS
JIOCTIKEHUS KOMIIC-

O1eHOYHOE CPEICTBO

10 AUCIUTIIMHE - (THIl 1 HAUMECHOBAHHE)
3HaTh:
(hu3MYecKre OCHOBBI METAJUIOBEACHUS OIIK-5.1 Tect «MeTamioBeIeHUE
Tect «Ctpoenue u ob1yie CBOHCTBA

(1)I/I3I/I"IGCKI/IC MPOUECCHI B DJICKTPOTECXHHUYIC-

OIIK-5.2 INEKTPOTEXHUUECKUX MaTepHaIOB.
CKUX MaTepHuajax

ITpoBOIHHKOBBIE MaTepUAIIB»
Tect «CBoiicTBa AUINEKTPUKOB, MO-

OCHOBHBIC DJICKTPOTCXHUYCCKUEC MAaTCPUAJIbI,

UCIIOJIb3YEMBIC B SHEPTCTHUKE OIIK-5.2 JYTIPOBOTHUKOB X MarHCTHKOBY

Ymerh:
PacuetHoe 3agmanme AmnHanu3 ua-
TPaMMBI COCTOSHUSI CIUTABOBY
KoHTponbHBIE paboTh
«MexaHn4ecKkue CBOMCTBa Marepua-

6 . JIOBY»
AHATMSHPOBATE PE3YILTATRI HADTIONCHIH 1 OIIK-5.1 «CBoiicTBa TNPOBOJHUKOBBIX MaTe-

IKCIIEPUMEHTOB.
pHaoB»

«CBOMCTBA AUIJICKTPUKOBY
«MarHuTHbI€ CBOIICTBa MaTepHaoB)
«Tepmuyeckass 00pabOTKa CIUIABOB
YEPHBIX U [IBETHBIX METAJIOB)»

MPOBOJUTH OCHOBHBIE SKCIIEPUMEHTHI 10
UCCIIEIOBAaHUIO CBOMCTB 3JIEKTPOTEXHHUYE- OIIK-5.2
CKUX MaTepHaJIOB

BrimonHenue u oT4eTsl laboparop-
HBIX paboT

Conep:xanue oneHOYHbIX cpeacTB. llkaia U KpuTepUH OLleHUBAHUA
Tect «MeTajsiIoBeAeHHE)

Tect coctout u3 7 Bonpocos. Bpemsi BbinmoaHeHus 15 MUHYT.
IIpumep BapuaHTa TecTa.

1. [IBeTHBIE METAJUIBI TOAPA3ACIAIOTCS Ha!

a) JlerupoBaHHbBIE METAJUIBI, OJIATOPOIHBIE METAJUTBI, JIETKOTUIABKAE METAJLTBI
0) Jlerkue Merasmibl, 6J1aropoOAHBIC METAJUTHI, JIETKOTJIABKHUE METAJLTBI

B) Jlerkue meTaibl, 6JaropoaHbIe METAIUTBI, HEPKABEIOIINE METAILIbI

r) Jlerkue MeTauibl, TSHKEITbIe METAJUIbI, JISTKOIIJIABKUE METAILTbI

2. K Toueunsim neextaM B KPUCTAIIIIE OTHOCSTCS:

a) KpaeBas nuciokanus, IpUMECHbII aTOM BHEIPEHHUS; TUBaKaHCHS, TPAaHUIIA 3epHA
0) [IpumecHbIit aTOM 3aMelIeHHs]; BAKaHCUS, TMBAKAHCHS; TPAaHUIIA 3epHa

B) BakaHcus; IpuMeECHBIN aTOM BHEAPEHUS; TUBaKaHCHs; 1eQekT DpeHkens

r) BunroBas gucnokanusi, BaKaHCHUS; IPUMECHBIN aTOM BHEJIPEHHUS; TUBAKAHCHS

3. JBmxKyIien cuioi npolecca KpUCTALIM3aUN SIBISETCS:
a) CTpeMJIeHHE CUCTEMBI K YIOPSA0YMBAHUIO

0) YBenuueHnue TBEpA0CTH 00Pa30BaBIIETOCS COCTOSHUS
B) YMeHbIleHHe CBOOOIHOM SHEprun

r) I3MeHeHne Thma KpUCTALTHIECKON PEeIIeTKH



4. K MeXxaHN4ECKUM CBOWCTBAM METAJIJIOB OTHOCATCS:

a) TBepaoCTh, MpeeN MPOYHOCTH, YAapHast BI3KOCTh, MpeAes TeKy4eCTH

6) Temneparypa ruIaBIeHUs, IpeAeT IPOYHOCTH, yIapHas BI3KOCTb

B) Pa3mep 3epHa, npenen TeKy4ecTu, THOKOCTh, IJIOTHOCTh MCIIOKAIHHA

r) IInoTHOCTH AMCIOKAIMi, TBEPAOCTD, IIPeeNl MPOYHOCTH, yAapHas BA3KOCTb,

5. IIpaBuno ¢a3 B meramnopeaennun umeet Bu (C — vuciio creneHeit cBo6ob1, K — urcio
KOMIIOHEHTOB, @ — ymcno da3z)

a)C=K+2—

6) C=K+1—®

B)®=C+2—K r 7
C=K+1—2 ® |

6. K kakoMy Kiaccy OTHOCHUTCS Juarpamma
a) OOpa3yroT OrpaHUYEHHbIE TBEP/IbIE PACTBOPHI U MEPUTEKTUKY A

0) 00pa3yroT HEOTPaHHMYEHHBIE TBEP/IBIE PACTBOPBI « ‘ oef #
B) 00pa3yroT OrpaHUYEHHBIE TBEP/IBIE PACTBOPHI M BTEKTHKY Ak
ERTIL. < 1 LT | BT T
) 00pa3yloT XUMHYECKUAE COCTHHCHHS RN R

7. Kakas ¢a3za He CylecTByeT B METAJUIOBEICHUU
a) MexaHn4ueckoe coeMHEHNE,

0) YnopsimoueHHBIC TBEPAbIE PACTBOPHI

B) XMMHUYECKHE COSTUHEHUS

r) ®a3sl BHEApEHUS

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 5 6ayoB, eciii MPaBUIILHO BHITIOJIHEHO 7 3a1aHU.
— 4 Gamnna, eciii MPaBUWJIBHO BHITIOJIHEHO 6 3a7aHUs;
— 3 Gaia, eciiu MPaBUIIBLHO BBITIONHEHO 4-5 3a1aHMui;
— 2 0aia, eciiy MPaBUIILHO BBITIONHEHO 2-3 3a7aHus

Tect «CTpoeHne n o01mme CBOMCTBA 3JIEKTPOTEXHUYECKUX MaTepuaioB. IIpoBoaHnkoBbIe
MaTepuaIbD

Tect coctout u3 7 Bonpocos. Bpems BbimoiaHeHus 15 MUHYT.

[Ipumep BapuaHTa Tecta

1. Ha xakue rpynmsl A€JISTCS AIEKTPOTEXHUYECKHUE MaTepHUAIIb?
a) TUAJIEKTPUKH, POBOAHUKH, TTOJIYIIPOBOHUKHI, MATHUTHbIE
0) MarHUTHBIE TTPOBOTHUKH

B) MOJIYIIPOBOJTHUKH, MAarHUTHBIE

T') IPOBOJHUKH, TUIIEKTPUKHI

2. YTo Ha3bIBaETCS HArPEBOCTOMKOCTHIO?

a) TeMIleparypa IjaBIeHUs

0) CyIIeCTBEHHOE YBEIMUYEHUE IIEKTPOIIPOBOJHOCTH IIPU HATPEBaHUU

B) CITOCOOHOCTD AJIEKTPOU3OJISIIMOHHBIX MaTEPUAJIOB BBIJIEPKUBATH O€3 Bpesia sl HUX JUTH-
TEJIbHOE BO3/ICCTBUE MOBBIIICHHOW TEMITEPATYPHI

') p€3K0O€ YMEHbIIICHHE HAMAarHUY€HHOCTU ITPU HarpeBaHUU

3. Kak MeHseTcs CONPOTUBIIEHNE IPOBOJHUKOB C YMEHBIIEHUEM TEMIIEPATyphbl?



a) C pOCTOM TEeMIIepaTypbl CONPOTUBIIEHUE TPOBOIHUKOB, BO3pACTaeT

0) ¢ pocTOM TeMIEepaTypbl CONPOTUBIICHHE TPOBOJHUKOB, YMEHBIIIAETCS

B) C pOCTOM TeMIEPaTyphbl CONPOTUBJICHUE MPOBOAHUKOB, HE MEHSETCSA

') C yMEHBILIEHUEM TEMIIEpaTyphl COMPOTHUBIIEHNE TPOBOHUKOB CTAOMIIBHO

4. Y10 Ha3bIBAIOT IPUIOSIMH?

a) BEI[ECTBA JIJIsl OYUCTKU COCTUHSIEMBIX TTIOBEPXHOCTEH OT OKCHJIOB U IPYTUX 3arpsi3HEHUIN

0) MeTaJIbl WM CILJIaBbl, IPUMEHsIEMbIE B KAUeCTBE CBA3YIOIIETO BELIECTBA MPH Naiike MeTa-
JIMYECKUX YacTeu

B) MaTepHaJIbl, 00JIaTar0IHE aAre3ueit

T') TECTOOOPA3HBIE TATYYNE MaCChI

5. Hucnom JlopeHiia Ha3bIBa€TCS OTHOLIEHUE

a) k03¢ dUIHEeHTA dTEKTPONIPOBOTHOCTH K KO OUIIMEHTY TETIONMPOBOHOCTH

0) k03¢ puLIMeHTa TETITONPOBOAHOCTH K KO3 (PUIIMEHTY 31EKTPONIPOBOAHOCTH

B) K03((QUIMEHTa TEIUIONPOBOJHOCTH K YAEIbHOMY 3JIEKTPUUECKOMY CONPOTUBIICHUIO
') KO3 PHIHEHTa FITEKTPOIIPOBOIHOCTHU K TEMIIEPAType

6. Kakue MeTauibl BISIOTCS. XOPOIIMMU IIPOBOJAHUKAMMU 3JIEKTpUUYECTBA?
a) JKeJe30 U €ro CIIJIaBbI

0) BBICOKOJIETUPOBAHHBIE CTAIH

B) cepebpo, Meib, ATFOMUHHI

T') CIUIaBbl HUKEJS ¥ XpoMa

7. 1. Kakoii pyHKITMEH pacnipeielieHus] OMUCHIBAIOTCS SJIEKTPOHBI POBOJUMOCTH B METAILIIE

a) ,_ 1 6) ,_ 1
! exp(E_EFj +1 ! exp(E_EFj -1

kT kT

B)f:Aexp(—kETj r) f=Aexp ]f;

ITo pe3ynbpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, €cIu MPaBUILHO BBITIONHEHO 7 3aaHHIA.
— 4 Gania, eciiu MPaBUIILHO BBITIONHEHO 6 3aaHMUS;
— 3 Oanna, ecii paBUJILHO BBITTOJIHEHO 4-5 3aaHUi;
— 2 0Ganna, eciii MPaBUJILHO BBIMTOJTHEHO 2-3 3a7aHus

Tect «CBoiicTBa IM3/1eKTPUKOB, MOJIYIPOBOAHUKOB U MATHETHKOB)
Tect coctout U3 7 BompocoB. BpeMms BeimosiHEHUs 15 MUHYT.
IIpumep BapuanTa Tecra

1. JIOMEHHBII TUII TOJIAPU3ALMH XapAKTEPEH AJIs
a) HOHHBIX KPUCTAIJIOB 0) CIJIaBOB METAJIJIOB C HEMETAJNIaMU
B) CETHETORJIEKTPUKOB T') OJIUMEPOB

2. Cnabast mpoBOAMMOCTD AUAJIEKTPUKOB 00YCIIOBIIEHA HATMYUEM B HUX...
a) TOKOB CKBO3HOM MPOBOJAMMOCTH U a0COPOITMOHHBIX TOKOB

0) TYHHEIBbHBIX TOKOB U TOKOB CKBO3HOM MPOBOAMMOCTH

B) TOKOB AJICKTPHUIECKOTO TIPOOOS

I') TOKOB T€PMOAJIEKTPOHHON AIMHUCCUHU



3. KakoBo XapakTepHOE€ CBOWCTBO MOIYIPOBOIHUKOB?
a) IBYXCTOPOHHSSI TPOBOJIUMOCTh

0) OTHOCTOPOHHSISI IPOBOAUMOCTD

B) IPOBOJAMMOCTb PaBHA HYIIIO

I') IPOBOJUMOCTH 3aBHCHUT OT Pa3HbIX (PaKTOPOB

4. Kakue 3J1eMeHTbI IEPUOUYECKON CUCTEMBI OTHOCSITCS K MOJTYIPOBOAHUKAM
a) KpeMHUH, TepMaHU, CeJIeH

0) repMaHuil, HHIUH, CBUHEII

B) TEJUTYp, KPEMHHH, KaTbITUI

T') MBIIIBSIK, CEJICH, ME/h

5. Y3Koii neTneil MarHUTHOTO THCTEpe3nca 00J1a1atoT:
a) mapaMarHeTUKH

0) MarHUTOMSTKHE (DeppOMarHeTUKU

B) MarHUTOKECTKHE heppOMarHeTHKH

') IMaMarHeTUKU

6. Kputnueckoii Ha3pIBaeTCs HAPSHKEHHOCTh MArHUTHOTO TOJIS JI1 CBEPXITPOBOJIHUKOB 1 poja
a) MPU KOTOPOH pa3pylliaeTcsi CBEPXIPOBOISAIIEE COCTOSTHIE

0) IIpu KOTOPOI MPOUCXOUT TUTABIIEHUE CBEPXIIPOBOIHHAKA

B) MY KOTOPOM MarHUTHOE I110JI€ HAYMHAET IPOHUKATh B IIYOMHY CBEPXITPOBOAHHUKA

T') IPY KOTOPO¥ CBEPXIPOBOJTHUK CTAHOBUTCS (PEPPOMATHETHKOM

7. K nmamarHeTuKy OTHOCHUTCS BEIIECTBO C OTHOCUTEIFHOW MarHUTHON MPOHUIIAEMOCTBIO......
a) u=0,99998 6) u=1, 0005 B) u= 120000

ITo pe3ynbpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, €cIU MPaBUILHO BBITIOIHEHO 7 3aJaHHIA.
— 4 Gana, eciiu MPaBUIILHO BBITIONHEHO 6 3aaHMUS;
— 3 Gaya, eclii MPaBUIILHO BBITIOJNHEHO 4-5 3a1aHuii;
— 2 Gaia, eclii MPaBUJIbHO BHITIOJHEHO 2-3 3a/1aHus.

KonTpoabHas padora «MexaHn4eckue CBOCTBA MaTEPUAJIOBY
KonTtponsHas pabota cogepxur 25 BorpocoB. Bpems BeimonHenust 135 Munyr.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

. Kak Bener ceOst maTepuai 1oy 1ecTBUEM HArpy3Ku?

. Kakue cymiecTBytoT BUIbI BO3ACHCTBUS Harpy30K Ha Tela (1o Xapakrepy NpuioKeHus)?

. Kakue cymiecTByrOT BUIbI BO3ACHCTBUS Harpy30K Ha Tela (110 U3MEHEHHIO BO BpeMeHH )?

. Uro Takoe HanpspKeHue (Kak pacCYMTHIBAETCS, B KAKUX €IMHULIAX U3MepseTcs)?

. Uro Takoe nedopmariusi?

. Kakue cymectByrot Buas! gepopmary MaTepuanon?

. UTo Takoe OTHOCUTENBHOE YUIMHEHHE?

. I'te Ha nuarpaMMe pacTsHKEHUS PaciioNoKEH y4acTOK YIpyroi aedopmarnuu (u300pa3uTh)?

. I'me Ha nmarpamme pacTsDKEHHUS PaCIlOJIOKEH yJacTOK IutacThuueckor nedopmaruun (n3obpa-
3UTh)?

10. I'me Ha guarpaMMe pacTsHKEHHUS PacoioKeHa TOUKA pa3pylIeHUs MaTepraia (1300pa3uTh)?
11. Yro Takoe mpoYHOCTH?

12. YTo Takoe qJOITrOBEUYHOCTE?

13. Yro Takoe HaIEKHOCTH?
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14. Kakue cymecTByIOT BUIbI HCIIBITAHUN MaTepHaioB?

15. N3obpasute hopmy cTaHmapTHOTO OOpaslia JJis UCTBITAHUNA Ha pacTshKeHHe (C yKa3aHueM
COOTHOLLIEHUS Pa3MEPOB).

16. Kakue cyiiecTBylOT METOAbI ONPEEIECHUS TBEPAOCTH?

17. Kakoll M”HIEHTOp UCHOIb3YETCS B METO/IE€ ONPEEIIEHUS TBEPIOCTH 110 bpunemo?

18. Kakoif ”HAEHTOP UCIOJIB3YETCS B METOE ONpPEAEIICHUs TBEPAOCTH o Bukkepcy?

19. Kakoil HHIEHTOp UCHOIb3YETCS B METOJIE ONIpeAeNeHus TBEpAOoCcTH 1o PokBeny?

20. Yem npuHUMOHMAIBLHO OTIWYaeTcs MeToa PokBemsia OT Ipyrux METO/IOB ONpEIeTICHUs TBEP-
noctu?

21. YTto Takoe MUKpPOTBEPOCTH?

22. Bunpl HanpsiKeHUH, BO3HUKAIOUIUE B MaTEpHaIax.

23. Mexanu3mbl 1eOpMUPOBAHHS MAaTEPHUAIIOB.

24. OnpeneneHue TOYEK Ha JUarpaMMe pacTsKEHUS.

25. MeTonnka nNpoBeIeHUS SKCIEPUMEHTA IO U3MEPEHUIO TBEPAOCTH.

[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

— 6 6aIoB, eciu MPaBUIBLHO BBITIONHEHO HE MeHee 90% 3a1aHuid.
— 5 6aytoB, eciii MpaBUWIILHO BHITIOJIHEHO He MeHee 80% 3amaHuii;
— 4 Ganna, eciii MPaBWILHO BHITIOJIHEHO HE MeHee 50% 3amaHuii.

KonTpoubHas pabora «CBolicTBa NPOBOJHUKOBBIX MAaTEePHATIOB)
KonTtponbhas pabota conepxut 20 BornpocoB. Bpems BemonHenust 135 MuHYT.
[Tpumep BapranTa KOHTPOJIBLHOU PabOTHI.

1. Yro Takoe naiika?

2. Kakue ocHOBHBIE I1€JIM UMEET MTalKa aeTanei?

3. Uto Ha3bIBaeTCs YIJiOM CMa4yMBAa€MOCTH pacIuiaBOM MoBepxHOCTH MeTaia? KakoBa Bennyu-
Ha ATOro yria?

4. KakoBbI OCHOBHBIE THIIBI ITpHIIoeB? Onucarh 001aCTH UX TPUMEHEHUSI.

5. Uto Takoe ¢uroc u KakoBo ero HazHadeHrne? KakoBbl 007aCTH WX HCIIOTH30BAHUS

6. OcHoBHbIe THITBI (uTFOcOB. KakoB nx coctan?

7. Korna u kak He00X0IMMO yAaJsSTh OCTATKU (hIIFOca C MasiHbIX COSTUHEHUN?

8. Kakue BUIbI TAHBIX COETUHEHUH CYIIECTBYIOT?

9. Uem yKOMIUIEKTOBaHO pabodee MecTo I maiku mMetayuioB? HasHaueHwe MHCTPYMEHTOB U
MaTepuasoB.

10. O603HaYeHUE M COCTAB HEKOTOPBIX MPHUIIOEB IS MAMKU ATFOMUHUS.

11. O6o3HaYeHNE U COCTAB HEKOTOPBIX MPUIIOEB AJIs MAMKU MEIU U JIATYHHU.

12. ®usnueckue cBOMCTBA MEIH.

13. Omumute cBoiictBa meau M1, MO u MT.

14. Kakue crutaBbl Ha3bIBatOTCS OpOoH3aMHU U JIaTyHsIMU. [IpuBeIuTe X COCTaBBI.

15. ®uznueckue CBOMCTBA ATFOMUHHS.

16. MapkupoBKa aTtOMUHUS.

17. Buapl aTrOMUHHAEBBIX CILJIABOB.

18. OcHOBHBIE BUBI U XUMUYECKUN COCTAB CIIJIABOB BHICOKOTO CONPOTUBIICHUS.

19. OcHoBHBIE BUIbI, TEMIIEPATYPhl MPUMEHEHUS U XUMUYECKUU COCTaB CIUIABOB JJIs TepMomnap.
20. Yro Takoe TeMmepaTypHbIil KoapuireHt conporusieHus? @opmyina 3aBUCUMOCTH COMPO-
TuBJieHUs OT Temneparypbl. TKC 4uCThIX METaIOB U CILIABOB.



ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 6ayToB, eciii MPaBUIILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 5 6aioB, ecnu MPaBUIIBLHO BBITIONIHEHO He MeHee 80% 3amanHwii;
— 4 Gania, eciiu MPaBUIIBLHO BBITIONHEHO He MeHee 50% 3axaHuid.

KonTpoabHasi padora «CBoiCTBa AUIJIEKTPUKOB)
KonTtponbHas padora cogepxur 12 Borpoco. Bpems BeimosnHenust 135 Munyr.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

1. Yto Takoe >neKTpuyeckas mpoyHocTh? OnucaTh MEXaHU3MBbI IPOOOS KHUIKUX TUIICKTPUKOB.
2. Onucath MEXaHU3MBI IPOOOS TBEPBIX TUIIIECKTPUKOB.

3. OnucaTh MEXaHNU3MBI AJIEKTPOTEIUIOBOTO IPOOOS TBEPABIX AUIIEKTPHKOB.

4. Onucate MEXaHU3MBI JIEKTPOXUMHUYECKOTO MPO00s TBEPABIX TUIICKTPUKOB.
5. OnucaTh MEXaHNU3MBbI TIOBEPXHOCTHOTO NMPO0O0S TBEPABIX JUIIEKTPUKOB.

6. DJIEeKTpOHHAs ynpyras NoJspu3anus

7. NonHas ynpyrasi noJisipu3anus

8. JlumnosbHas ynpyras nojisspu3anus

9 lunonpHas penakcalMOHHas MOJIIpU3aLus

10. MonHas penakcaliuoHHasi MOJISIpU3aIus

11. DnexTpoHHas penakcalMOHHas NOJISpU3aLUL

12. MurpanvoHHasi U pe30HaHCHasl MOJIAPU3aALNT

[To pe3ynbraTam BBINOTHEHUS KOHTPOJIHHON pabOTHI BBICTABIISETCS:

— 6 6aIoB, eciu MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3axaHuid.
— 5 6aioB, ecnu MPaBUIIBLHO BBITIONHEHO He MeHee 80% 3amanwii;
— 4 Gania, eciiu MPaBUIIBLHO BBITIONHEHO He MeHee 50% 3a1aHuid.

KonTpoabHas padora « MarHuTHbIE CBOIICTBA MATEPHAJIOB)
KonTtponsHast padora cogepxur 12 Borpoco. Bpems BeimosnHeHust 135 Munyr.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

1. Yto Takoe HAMarHM4YeHHOCTh, MArHUTHASI BOCIIPUUMYUBOCTb, MAarHUTHAS! TPOHUIIAEMOCTb.
[TpuBecTr ocHOBHBIE ()OPMYITBI STUX BETUIHH.

2. Yrto Takoe MarHUTHas UHAYKLINS U HAIPSDKEHHOCTh MarHUTHOTO oJisi. [IpuBecTi ocHOBHBIE
(bOpMYJIBI TUX BEJIUYHH B X pa3MepHOCTH B cucteme CH.

3. OCHOBHBIE MEXaHU3Mbl HAMAarHUYMBAHUs TMaMarHETUKOB U UX OCHOBHBIE CBOMCTBA. [Ipume-
PBI IMaMarHUTHBIX MaTepUaIOB.

4. OCHOBHBIE MEXaHU3Mbl HAMAarHUYMBAHUS NTapAMarHeTUKOB U UX OCHOBHBIE cBoMcTBa. [Ipume-
pbl MapaMarHUTHBIX MaTePUAIIOB.

5. CtpoeHue u cBoicTBa (heppOMArHUTHBIX MaTEPHAIIOB.

6. Kakue poppomaruneTuky Ha3bIBAIOTCS MATHUTOMSTKUMHI H MarHUTOXECTKUMU?

7. Ilepeunciure BUAbl U MAPKUPOBKY MAarHUTOMSITKHX MaTepUasoB.

8. [lepeuniciute BUIbI MArHUTOTBEPIBIX MATEPUATIOB.

9. SIBenne MarHuTHOTO TUCTEpe3rca. OCHOBHBIE MapaMeTPhl METJIM THCTEPE3Uca.

10. [IlpumeHeHre MarHUTOMATKUX MaT€pUaioB B SHEPTETHUKE.

11. IlpuMeHenM MarHuTOTBEPABIX MaTEPUAJIOB B YHEPIETHKE.

12. OcHOBHBIE BHJIBI IOTEPH B CEPACYHUKAX TPAHCHOPMATOPOB.



[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHON pabOTHI BBICTABIISETCS:

— 6 6aIoB, eciu MPaBUILHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 5 6aioB, eciiv MpaBWILHO BHITIOJIHEHO He MeHee 80% 3amaHuii;
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO He MeHee 50% 3amaHuii.

KonTposbHas padora «Tepmuyeckas 00padoTka CIJIABOB YePHBIX U BETHBIX METAJJIOB
KonTtponbnas pabota conepxut 21 Bonpoc. Bpems Beimonnenus 135 MunyT.
[Tpumep BapranTa KOHTPOJIBHOU PabOTHI.

Yro Takoe Tepmudeckas oopadboTka?

[Touemy MOXHO MPOBOANTH TEPMHUUECKYIO 00pabOTKY?

Uto Takoe KpUTHYECKUE TOUKHU?

[Tokaxute Ha AUarpaMMe COCTOSIHUS KPUTHYECKYIO TOUKY Al.
[Tokaxxute Ha AUarpaMMe COCTOSIHUS KPUTHYECKYIO TOUKY A3.
[TokaxuTe Ha AUAarpaMMe COCTOSIHUS KPUTUYECKYIO TOUKY ACT.

JU1s 9ero K Ha3BaHHUSIM KPUTHUYECKUX TOYEK TOOABIIAIOT MHACKCHI C U 17

e S o

B ueM 0coO€HHOCTh KPUTUUECKON TOUKH A2?

9. [IlpuBenure kiaccuPpUKaAMIO BUIOB TEPMHUIECKON 0OpaOOTKH.
10. Yro Takoe 3akanka?

11. [lms gyero mpoBOJAT 3aKaiKy?

12. Yro Takoe oTmyck?

13. Jlns yero npoBOAST OTIYCK?

14. Kakue cpelibl HCIIOJIB3YIOT JUIsl 3aKaJIKU U OTIycKa?

15. Kakue cymecTBytOT BUIbI OTXKHUra?

16. Yto Takoe crapeHue?

17. Kakue cymecTBYIOT TUIIbI CTapEHUS?

18. Buabl TepMudeckoit 00paboTKH: 3aKalika, OTIYCK. BeIOOp Temmneparyp, CKOpocTH 00-
19. pabotku.

20. Buapl v €1 NpUMEHEHHUSI OTKUTA.

21. M3MeHeHHe CTPYKTYpHI MaTepuaia mpu TepMmooopadoTke.

ITo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 6ayToB, eciii MPaBUIILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 5 6aioB, eciii MpaBUWIILHO BHITIOJIHEHO He MeHee 80% 3amaHuii;
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO HE MeHee 50% 3amaHuii.

BoinosiHeHue u 3ammTa JJadOpaTOPHBIX padboT

Padora 1. «A3MepeHue y1eJIbHOI0 3J1eKTPHYECKOTr0 CONPOTUBIEHUS HUXPOMA»
KoHTposbHbIE BOPOCHI
1. BeiBecTH TemrepaTypHyI0 3aBUCUMOCTD yI€JIbHOTO COMPOTUBICHUS METaIa.

2. BeiBecTH TeMIiepaTypHYIO 3aBUCUMOCTD YI€JIbHOTO COIPOTUBIICHHUS MTOJIYIIPOBOIHUKA.

3. Yro Ha3bIBaeTCS TEMIIEPATypHBIM KO3 GUIIMEHTOM CONpPOTHUBIEHHU? BriparkeHue It pacue-
Ta COIPOTHUBIICHUs METAJlIA IIPU €0 HArpEeBaHUU OT HEKOTOPOM HAa4aJIbHOM TEMIIEPaTypHI.

4. Onucate IPUYUHBI CYIIECTBOBAHMSI SJIEKTPUUECKOTO COITPOTUBIIEHUS B METAJUIAX.

5. Onucarh MEXaHU3M IIPOBOAMMOCTH B IMOITYIIPOBOJHHUKAX.

6. Onucarb MEXaHU3M BO3HUKHOBEHUS DHEPIETUUECKUX 30H B MTOJIYIIPOBOIHUKE.



7. Onucatb METOAUKY U3MEPEHHS TeMIIepaTypHBIX 3aBUCUMOCTEH COMPOTUBIEHUS MeTauia U
MOJIYITPOBOJTHUKA.

Pabora 2. «KMexaHn4yeckune CBOMCTBA MaTEPHAJIOB)
KoHTposnbHbIE BOPOCH
1. Onucath 1uarpaMMy pacTsKEHHsI U €€ XapaKTepHbIe TOUKH.

2. Onucarb METOAUKY U3MEPEHHS TBEPIOCTH 110 bpuHeto.
3. ®opmyna 3akoHa ['yka yepe3 MeXaHUYECKOe HalpsiKEHHE.
4. Onucath AUCIOKAIMOHHBIN MEXaHU3M TUIACTUYECKON JedopMaIuu.

Pabora 3. «Tepmuyeckasi 00pad0TKa CIIABOB YE€PHBIX H IBETHBIX METAJLIIOB)
1. lns gero HeobxoauMa TepMuueckas oopaboTka.

2. CnocoOBbl 3aKaiKy CTAIU.
3. UTO MpOMCXOIHUT CO CTAIBIO BO BPeMsl OTITyCKa.
4. KakuMH METOIaMH MCCIIEYETCS MUKPOCTPYKTYpa CTaJIH.

Padora 4. «McciaenoBanue TeMnepaTypHoidl 3aBUCUMOCTH CONMPOTHBJIEHUS] METAJJIOB M 10~
JIYIPOBOJHUKOB)
1. BriBecTu TeMnepaTypHyO 3aBUCUMOCTb YJ€IbHOTO COMPOTUBIICHUS METaJLIA.

2. BeiBecTH TeMIIepaTypHYIO 3aBUCUMOCTD YI€JIbHOTO COIPOTUBIICHHUS MTOJIYIIPOBOIHUKA.

3. Uto Ha3bIBaeTCs TEMIEpaTypHbIM KOX(PPHUIIMEHTOM CONpOTHBIIEHU? BripaxeHnue ais pacue-
Ta CONPOTUBIICHUS METAJUIa IPU €r0 HArpEBaHWU OT HEKOTOPOIl HAYaJIbHOM TEMIIEPATYPHI.

4. OnucaTe NPUYHUHBI CYILIECTBOBAHUS JJIEKTPHUUECKOTO CONPOTUBIIEHUS B METAJUIAX.

5 Onucarh MEXaHU3M ITPOBOJIMMOCTH B MOJYITPOBOIHUKAX.

6. Onucarb MEXaHU3M BOZHMKHOBEHUS SHEPTE€TUUECKUX 30H B MOJYIIPOBOAHUKE.

7. Onucarb METOOUKY U3MEPEHHUS TEMIIEPATYPHBIX 3aBUCUMOCTEN CONPOTUBIIEHUS METaIa U
MOJIyTIPOBOHUKA.

Pabora 5. «i3MepeHue 31eKTPHYECKOI POYHOCTH AMIIEKTPUKOB)»
1. Yto Takoe aneKTpuyeckas mpoyHocTh? OnucaTh MEXaHU3MBI IPOOOS KHUIKUX TUIICKTPUKOB.

2. Onucath MEXaHU3MBI IPOOOS TBEPIBIX TUIIIEKTPUKOB.

3. OnucaTh MEXaHU3MBI AJIEKTPOTEIUIOBOTO IPOOOS TBEPABIX AUIIEKTPHKOB.

4. Onucatb MEXaHU3MBI JIEKTPOXUMHUYECKOT0 MPO00s TBEPABIX TUIIICKTPUKOB.
5. OnucaTh MEXaHNU3MbI TIOBEPXHOCTHOTO NMPOO0s TBEPABIX JUIIEKTPUKOB.

[o pe3ynbpTaTram 3aImuThl KaX101 J1a00paTOpHOI pabOTHI BHICTABIISAETCS:

— 8 OamnoB, ecnu J1abopartopHasi paboTa BBITIOJHEHA BEPHO, TPAaMOTHO O(OpMIICHA, JTaHbBI
MIPaBIIbHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI;

— 6-7 GamoB, ecnu jJabopaTopHas paboTa BBHITIOJHEHAa BEPHO, TPAMOTHO OQopMIiIeHa, HO
IIPHU OTBETaX HAa KOHTPOJIBHBIE BOIPOCH! OBLTH JOMYIICHBI OMIUOKH, WX OBUIH MOTPEI-
HOCTH TIPY BBIMOJIHEHUH U 0(OPMIIEHUH JTAOOPAaTOPHON pabOThI, HO HA KOHTPOJIBHBIE BO-
MPOCHI OBLTH JIaHBI MPABUIIBLHBIC OTBETHI;

— 5 Gara, ecnu mabopaTopHas paboTta Obliia BRIMOJTHEHA C MOTPEITHOCTIMU U TIPH OTBETaX
Ha KOHTPOJIbHBIE BOTIPOCHI OBUIH JOMYIIEHBI OIINOKH.



PacuerHoe 3a1aHNEe «AHAJM3 JUATPAMMBI COCTOSIHUS CIIJIABOB)
[Ipumep pacueTHOro 3a1aHUsI.

JIMATPAMMA COCTOSIHUS CUCTEMBI
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MOCTPOUTDH KPUBBIE OXJIAXKICHHUS U ONPEAETUTH XapakTep (a3oBbIX U

CTPYKTYPHBIX IIpEBpaLICHUN

5. B cnnage III mpu temneparype 100°C onpenenuth (pa3oBbIil cOCTaB, XUMHUECKHI COCTaB
KaKI01 (ha3bl M UX KOJIMIECTBEHHOE COOTHOIICHHE

3a BBINOJIHEHUE PACUETHOIO 3a/1aHHS BBICTABIISIETCS:
— 15 6annos, ecu MpaBUIIBLHO BBHIMOJIHEHO HE MeHee 90% 3amanuid.
— 11-13 6annoB, ecnu MpPaBUIIbHO BBITOJIHEHO HE MeHee 70% 3amanwii,
— 9 GaioB, eciu MPaBUILHO BBITIONHEHO HE MeHee 50% 3axaHuid.
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