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1. HEJIX X1 3AJTAYH OCBOEHUA TN CHUITJIMHBI
Ilenp ocBOeHUs! AUCUHMIIMHBI COCTOUT B N3YYEHUH Pa3JIMYHBIX CBOMCTB JJEKTPOTEXHUYECKUX MATEPUAIOB — IPOBOJHUKOB, AUAJIEKTPUKOB, I10-

JIYOpOBOJAHUKOB, MArHUTHBIX MaTCPHAJIOB.

3agaum AMCUUILINHBI

- OCBOCHHE TEOPUU U MPAKTUKH CTPOCHUS, CBOMCTB U 00paOOTKM METAIJIOB U CIUIABOB AJEKTPOTEXHUIECKOTO U KOHCTPYKIIMOHHOTO Ha3HAYCHHUS;
- MPUOOPETEHNE HABBIKOB pa0OTHI € Ta0OPATOPHBIM 000PYI0BaHUEM;
- (I)OpMI/II)OBaHI/IC yCTOﬁ‘-IPIBI:IX HAaBBLIKOB BJIaICHWA OCHOBHBIMU ITPUEMaMU O6pa6OTKI/I " OpCACTABJICHUSA SKCIICPUMCHTAJIbHBIX JaHHbIX.

dopmupyemble y 00ydaronierocss KOMNeTeHIINH ¥ 3alUTAaHUPOBAHHbBIE Pe3yJabTaThl 00y4eHHs 10 JUCIUILUINHE, COOTHECCHHbBIC C HHAMKATOPaMHU

JOCTHKeHHSI KOMIIeTEeHIIMIi:

Koa n HauMeHOBaHMEe KOMIIETEHIIHH

Koa n HaumeHoBaHHe HHAUKATOpPAa 10C-
THXKCHHUA KOMIICTCHIIUU

3aniaHupoBaHHbIE Pe3yJbTATHI 00y4YeHNs

OIIK-5. CnocobeH HCIoib30BaTh CBOW-
CTBa KOHCTPYKIMOHHBIX H JJIEKTPOTEX-
HUYECKUX MaTepHalioB B pacyerax mapa-
METPOB M PEXHUMOB OOBEKTOB mpodec-
CHOHAIBHOH NEITEIHLHOCTU

OIIK-5.1. [lemoHCcTpUpyeT 3HaHKE obsiac- | 3HATh:
T€l MPUMEHEHUSI, CBOMCTB, XapaKTepu- — (pu3uveckre OCHOBBI METAIIJIOBEICHUS
CTUK YU METOJOB MCCIICIOBAHUS KOHCT- YMeEThb:
PYKIMOHHBIX MaTEPUAIIOB, BHIOUPAET — aHaJIM3UpOBaTh PE3yJIbTaThl HAOMIOACHUH M SKCIEpH-
KOHCTPYKLUMOHHBIC MaTepHUaiabl B COOT- MCHTOB
BETCTBUU C TPEOYEMBIMU XapaKTEPUCTH-
KaMH TSI UCTIOJIb30BAHUS B 00JIACTH
pohecCHOHALHON IS TEIIEHOCTH.
3HATh:

OIIK-5.2. JleMoHCTpUpYET 3HaHUE OOac-

. " — (usudeckre MpoIeCChl B DIEKTPOTEXHUYECKUX MaTe-
Tel MPUMEHEHHUsI, CBOMCTB, XapaKTepu- praax

CTUK U METOJOB UCCIIEIOBAaHUS DIEKTPO-
TEXHUYECKUX MAaTEePUaIoB, BHIOMpaeT
JIEKTPOTEXHUYECKUE MATEPUAIIbI B COOT-
BETCTBHHU C TPeOyeMbIMU XapaKTEPUCTH-
KamH.

— OCHOBHBIE DJIGKTPOTEXHUYECKHE MaTepuaibl, HCIOJb-
3yeMble B DHEPreTHKE
yMeTh:
— MPOBOJUTH OCHOBHBIE SKCIIEPUMEHTHI IO MCCIIEAOBAHUIO

CBOICTB OJICKTPOTEXHUYCCKNX MAaTCPUAJIOB

2. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO
JucuunnuHa 6a3upyercs Ha CIEAYIOMUX AUCHUIUIMHAX: «XUMUsD», «DU3UKa.
PCBYJIBTaTLI 06p3.30BaHI/I$I, MOJIYYCHHBIC IPpU OCBOCHUU AWCHUILINHBI, HGO6XOI[I/IMBI pUu U3YyUYCHUU CICAYIOIIUX AUCHUILINH: «TeopeTquCKaﬂ MeEe-
xaHuka», «l[Ipukiagnas mexanuka (Bxmrodas JI[IM)y», «KoHcTpykius 000py10BaHUS IEKTPUISCKUX CETEH, BO3MYIIHBIX M KaOEIbHBIX JIUHUN, aBTO-
MaTU3UPOBAHHOC MMPOCKTUPOBAHUC), «3.HCKTp03H€pI‘CTI/I‘ICCKI/I€ CHUCTCMBI U CCTHU», IPU MMPOXOKIACHUU HpC,HI[HHHOMHOﬁ MPAKTUKU U BBITIOJTHCHUH BbI-

MMYCKHOW KBaTM(UKAITMOHHOW PaOOTHI.




3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBbI
3.1. CTpykKTypa QIUCHUIIAHbBI
OO11as TpyI0EMKOCTh JUCIUTLTMHEI COCTABISET 4 3a4eTHBIX euHUI, 144 Jaca.

Pasieln MHCLUILIMHEL L4 PacrnipezieneHue TpyJ0eMKOCTH pasiena (B yacax) o u- | CojepkaHue caMOCTOATEIbHOM
. “ Q (V3
Ne | dopwma npomeskyTouHOM atTe- | T S | 5 J1aM y1ebHo# paboThr paboThl
/n CTamuu e g g % KonTakThas KoHT- (c ykazaamem Ne ricTouHmKa 110 11. 5.1
Y () CP U CTPAHHMI[ B HEM)
(no cemecmpam) @ g O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA poJib
CTtpoeHHe U CBOMCTBA MaTepua- M3yueHne TeOpeTHYeCKOro MaTepuana
70B. MexaHu4ecKue, dIIEKTPH- [1]ctp. 8-49. [2] ctp. 6-57. [3] cTp.
1 P 21 | 2| 3 | a] - | - ~ ol — 14| - | 495500,
YeCKMe U MarHuTHBIE CBOMCTBa
IToaroToBka K J1ab0paTOPHBIM U MPaK-
METaJIJIOB. TUYCCKUM 3aHATUAM.
CTpykTypa ¥ CBOMCTBA TBEPABIX H3ydyeHue TeOPETHIECKOTO MaTepuaa
a3 Crath H 9VIVEL OCHOBEL [2] c1p. 58-71, 176215, 72-133, 147-
o | & IR 39 |2 36| 6| - — | - 4] - |
TEPMUYECKOH 00pabOTKH CTaIH
[oaroToBka K 1a0OpaTOPHBIM U MpaK-
TUYCCKUM 3aHATUAM.
HpOBO,I[HI/IKOBBIe U IOJIYyIIpO- H3zyuyenne TeopeTHdeckoro Marepuana
1] ctp. 50-123. [3] cTp. 265-280, 430-
BOJIHMKOBBIE MaTEPHUAJIbI. [
3 P 27 | 2 3 4] 6| - | - | -] 14| - |4
IToaroToBka K J1ab0paTOpHBIM U MPaK-
TUYCCKUM 3aHATUAM.
DIEKTPHYECKOE I0JIE B JUDJIEK- M3yueHne TeopeTHUecKOro MaTepuaa
4 | Tpukax. 17 sl 3l ol 4| = - 10 | [ ctp. 124-174. [3] c1p. 171-237.
IToaroToBka K J1ab0paTOpHBIM U MPaK-
TUYCCKUM 3aHATUAM
MarHuTHbIE CBOWCTBA MaTepua- HW3yueHue TEOPETHYECKOTO MaTepraa
1] ctp. 175-210. [3] ctp. 495-524.
JIOB. _ _ _ _ _ [
5 22 2 4 2 16 HOZ[FOTOBKa K OPAKTUYCCKUM 3aHATU-
SAM.
3ayeT 110 COBOKYMHOCTH PE3yJIbTaTOB
6 | 3ader ¢ oIECHKOM 18 2 - - - - - 0,3 - 17,7 TEKYILEro KOHTPOJIs yCIIEBAEMOCTH
COTJIACHO MpOoTrpaMMe 3a4eTa
Hmozo 144 16 | 16 | 16 0,3 78 17,7

[Mpumeuanue: Jlex — nexuuu; [Ip — npaktuueckue 3anarus; Jlab — naboparopusie padotsr; KIIP — ayauropHble KOHCYIbTAlMU TT0 KYPCOBBIM IPOEK-
tam/padotam; MKKII — naauBuayanpHble KOHCYIBTAIMU TI0 KYPCOBBIM IpoekTam/padboram; [TA — mpomexkyrounas atrectaius;, CP — camocTosiTesns-
Hasi paboTa CTyIeHTa.



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

Marepuansl U HUX CBOWCTBAa. MexXxaHWYecKue, TEIUIOBBIE M DJIEKTPUYECKHE CBOMCTBA
MarepuanioB. OCOOCHHOCTH KPHUCTAUIMUYECKOTO CTPOSHHUS BeEUIECTBA. THIBI CBS3EH MEKIY
YacTHIIaMU B TBepAbIX Tenax. Kpucrammueckue ¢aspl. ['eoMeTpusi KpUCTaIIOB. DiieMEHTapHasI
siueiika. TUIBl KPUCTAJUTMUECKUX pemeTok. Hapymenus u aedekTsl KPUCTAUTMUYECKOU PEIISTKH.
Teoperuueckass MPOYHOCTh MaTepHaioB. Ympyras aedopmarnus B marepuanax. Moayms FOnra.
Monyne casura. TBepmocth. Ilpouecchl ynpoyHeHHs: MaTepuanoB. PaspyilieHue TBEpABIX Tell.
Mucnokanuu. Bektop broprepca u sHeprust Aauciokanuu. 3apokAeHUE aAuciaokauuil. I'paHuna
3epeH B TBEpPIBIX Teiax. YIpyras U miactuueckas aedopmanust mMetaiioB. CBEpXIIaCTUYHOCTD.
DINeKTpUUYECKUe CBOMCTBA MaTeprasioB. [10ynmpoBOIHUKY U TIOJYIPOBOJHUKOBBIE MAaTEPHAIIbI.

2. Cmpykmypa u ceoticmea meepouvix ¢az. Cmans u uyeyn. Ocnogvl mepmuieckou
o0bpabomxu cmanu

[IpaBuno ¢a3 I['m6Oca. JIByxkoMmoHEeHTHBIE cucTeMbl. [IpaBuno peruara. J[uarpamma
COCTOSIHMS JIBYXKOMITIOHEHTHBIX cucTeM. OrpaHWYEHHbIE U HEOTPAaHWUYEHHBIE TBEPIbIE PACTBOPHI.
OBTEKTHYECKHE CHUCTeMBl. JlMarpaMMmbl COCTOSIHUSI CHUCTEM C OOpa30BaHMEM XUMHYECKHX
coenuHeHuil. Ilepurektndeckoe mnpeBpaieHue. JluarpaMMa COCTOSIHHSL CHCTEMBI  <OKEJe30-
yraepoa» M e€ poib B MaTepuanioBeleHUU. CBA3b MEXIy CBOMCTBAMM CIUIABOB M JIMAarpamMMoi
cocrosiHusi. KpuBeie oxnaxnmeHus. OOpazoBaHue 3apoJbIIeii W I[EHTPOB KPHUCTAJUIH3AIIHH.
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. Otmyck. Bo3Bpar u nonuronusanus. Pekpucrammzanus. TepmoxuMuueckas u
TepMOMEXaHNYECKass 00padoTKa MaTEPHAIIOB. XO0JIOHAS U Topsidast 00paboTKa CTaIH.

3. [Ip0o6oonuKo8ble U NOIYNPOBOOHUKOBLLE MAMEPUAILbL

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

4. Dnexmpuueckoe noie 8 QUIIEKMPUKAX

[Tonspuzanust AuANIEKTpUKOB. Jlumonu. Onekrpudeckoe 1mone pgunons. [lonaspHele u
HEMOJISIPHBIE JTUAJICKTPUKU. DJIEKTPOHHAs ynpyras nojspusauus. MoHHas ynpyras noJsipu3aiius.
HunonbHas ympyras nonspusauud. JlunosibHas —penakcauMoHHas —nossipusauus.  MonHas
penakcalMoOHHas TOJsIpU3anus. DJIEKTPOHHASI peslakCallMOHHasl MoJisipu3anus. MurpaiyoHHas u
pe3oHaHCHas mnoJsgpuzanuu. JloMeHHas nossgpusanus. [leTns auaneKTpudeckoro TrUCTepes3uca.
[IpumeHeHne CcerHeTo’NeKTPUKOB. YacToTHas 3aBUCMMOCTb JUAJIEKTPUYECKOM NPOHULIAEMOCTH.
DJIEKTPONPOBOAHOCTh AUAJICKTPUKOB. DIEKTPUUECKUN TOK B Ta3ax. DJIEKTPONPOBOJHOCTD HKHUIKUX
U TBEPIBIX IUAIEKTPUKOB. I[Ipoboit nudnexTpukoB. Buasl mpoGos. IloTepu B AMAINEKTpHKAX.
Hedtsanble, cuHTeTHYECKWE M  pacTUTEIbHBbIE Maclla MX CBOWCTBA UM  INPUMEHEHHE.
DNEKTPOU3OJSAUOHHBIE JIAKH, S5Malld M KOMMAayHJIbl WX Ppa3sHOBUAHOCTU U TPUMEHEHHE.
Komno3unmonHsle Marepuanbl. KilacCHPHUKalUs KOMIIO3UTOB IO CTPYKType M Marepualiam
MaTpUILIbl U BKIIFOUEHU N

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




MarHuTHOTo rucrepesuca. OcrarouHas HaMarHuueHHOCTh. KoapuutusHas cuna. 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 IIBETHBIX 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. UccnenoBanue  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 3aIaHuA: 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:
(bu3HYecKue OCHOBBI METAJIIIOBEICHUS OIIK-5.1 X Tect «MeTamioBegeHUE)
Tect «CTpoeHue u o0IIre CBOMCTBA
(buznYecKre IPOIECChl B AIEKTPOTEXHUYE-
OIIK-5.2 X X 3JIEKTPOTEXHUYECKUX MATEPHAIIOB.
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
«MexaHnueckue 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 «MetaimoBeaeHUE»

2. Tect «CtpoeHre u OOIIME CBOMCTBA AJIEKTPOTEXHUYECKUX MaTepHayioB. [IpoBOTHHKOBBIE
MaTepHuab»

3. Tect «CBoMCTBa JUAIEKTPHUKOB, MOTYIPOBOJIHUKOB U MarHETUKOB)»

4. KontponpHas pabora «MexaHHYeCKHe CBOMCTBA MAaTEPUAIOB)

5. Kontponbras pabota «CBOMCTBA TPOBOTHUKOBBIX MAaTEPHAIIOB)

6. KonTponbHas pabota «CBOHCTBa AUIIEKTPUKOBY

7. KontponbHas paboTta «MarHuTHbIE CBOMCTBA MAaTEPHAIIOB)

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

9. Otuer mo 1a0OpaTOpPHBIM padboTaM

10. BeinmoyiHeHHEe U 3alIUTa PaCYETHOTO 3aJJaHusl «AHAIN3 JUArpPaMMbl COCTOSIHUS CILIABOBY

banibHO-pEeUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISECTCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUYHAS aTTECTALMS MO IUCHUILINHE:
2 cemecTp
3a4der ¢ OLIEHKOM.
OueHka ornpeaenseTcs: Mo COBOKYMHOCTH PE3YIbTAaTOB TEKYILETO KOHTPOJISI YCIIEBAEMOCTU B
cooTBeTcTBUU C [lomoxeHneM o0 OaJUTbHO-PEUTHHTOBON cHUCTeMe JUIsl CTyaeHToB (rymana 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. [TeyaTHbIe U JIEKTPOHHbIE U31AHUS:

1. Kynpkos, B. I'. ®u3uka KOHIEHCHUPOBAHHOTO COCTOSIHUS B JIEKTPOTEXHUYECKOM MaTEpHajo-
BeneHuu: yue6. mocobue / B. I'. Kynbkos. — CII6.: Jlanp, 2017. — 272 c.: un. — (Y4eOHUKH 11 BY-
30B. CniennanbHas nureparypa). — ISBN 978-5-8114-2379-8

2. MarepuanioBeZieHHE€ U TEXHOJOTUSI METAJUIOB: YYEOHUK JUIsl CTYJI€HTOB BY30B, 00Yy4arOIIUXCS
0 MamuHOCTPOoUT. crieranbHocTsM / I, I1. detucos [u ap.]; mox pen. I'. I1. derucona. - 3-e uzs.,
ucnp. u gon. — M.: Beicas mkoia, 2005. — 862 c.

3. Konecos, C. H. MarepuanoBezieHHe U TEXHOJIOTUsI KOHCTPYKIIMOHHBIX MAaTE€pPHUaIOB: YUIEOHUK
JUTSL CTYJIEHTOB DJIEKTPOTEX. M dJIeKTpoMeX. crenranbHocTel By30B / C. H. Konecos, U. C. Kone-
COB. — 2-¢ u3]., nepepad. u jnom. — M.: Beicias mkouna, 2008. — 535 c.

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

5. dynkuH, A. H. DnekTpoTeXHHUUeCcKoe MaTepuaioBeaeHue : yaeoHoe mocooue / A. H. Jlyakun,
B. C. Kum. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 200 c. — ISBN 978-5-8114-



2275-3.— Texkcr : anekTpoHHBIN // JlaHb : 21IeKTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/75509. — Pexxum noctyma: njist aBTOpH3. TOJIb30BATENICH.

5.2 JIuueH3uoHHOE ¥ CBOOOIHO PACNIPOCTPaHsieMOe MPOrPaMMHoOe odecrneveHme:
Windows / Onepanuonnslie cuctemsl cemeiictBa Linux, Office / Poccuiickuii makeT opucHBIX
MIPOrPaMM.

5.3. UuTepHeT-pecypchl, BKIKWYasA npodeccuoHalbHble 0a3bl JaHHBIX U1 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 COUMAIBHOM  3amuTel PO
https://rosmintrud.ru/opendata

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

baza nanubix mpodeccHoHaNbHBIX CTaHIAPTOB MUHHUCTEPCTBA 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

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

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

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

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

OBC «YnuBepcurerckas ounbdmmorexa Online» https://biblioclub.ru/

OnextponHas 6ubnmoreka HTh M3OU https://ntb.mpei.ru/e-library/index.php.

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCLHUITJIMHbI

JIeKIIMOHHBIE U TPAKTUYECKUE 3aHATHUA MPOBOIATCS B y4EOHBIX ayAUTOPHUSIX, CHAOKEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl UHTEPAKTUBHOTO O0Y4YeHMs, 00OpYIOBAaHHBIX HATJITHBIMU
nocoousiMu, 000pyIoOBaHUEM IS TOKa3a OOydYalomuX MaTepHUasoB, CPEICTBAMH 3BYKOBOCIIPOU3-
BEJICHUSI, JOCKOH aylIUTOpHOM, 000pyAOBaHHMEM [JIsl MpEACTaBICHHs Mpe3eHTaluil (Iia3MeHHas
NaHEeJb/TPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED).

JlabopaTopHble 3aHATHS TIPOBOAITCS B JJAOOPATOPUH KOHCTPYKIIMOHHOTO M AJIEKTPOTEXHUYE-
ckoro 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 ounokyssipubelii MBC-10; muxpockomn
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 AJIEKTPHUECKONW MPOYHOCTH KHUIKUX TUAICKTPUKOB, YCTAHOBKA JJISI U3-
MEpEHUs yJEILHOTO CONMPOTHBIICHUSI HUXpOMa, BeChl JlabopartopHbie paBHoruieurne BJIP-200, Bech
texanueckue T-5000, craHok numrdoBalbHEI Metasinex; mkad BBITSKHOW, HAOOPHI 00Pa3IOB
YEpHBIX U LIBETHHIX METAJIOB U CIUIABOB, IITAHTEHIUPKYJb, MPOOUPKU, MEH3YPKH, MPEAMETHBIE
CTEKJIa, 323KUMBI, 00pa3Lbl Ul Pa3phIBHON MaIIMHbI, 00pa3Ibl sl TEPMUIECKON 00pabOTKH.
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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
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

KM-10
KM-11

KM-12

KM-13

Tect «MeTtamnoBeIeHUE

Tect «CTpoeHue u 001IHe CBOWCTBA IEKTPOTEXHHUECKUX MaTepuaioB. [[poBogHUKOBBIE
MarepHuaib»

Tect «CBoMCTBa AUAIEKTPUKOB, MTOTYNPOBOJHUKOB U MarHETUKOBY

KonTponpHas pabora «MexaHHUeCKHe CBOMCTBA MaTEPHATIOBY

Kontponbras padota «CBOMCTBA TPOBOTHUKOBBIX MAaTEPHAIOBY

KonTponpras padora «CBocTBa JUIIEKTPUKOBY

KontponbHas paboTta «MarHuTHbBIE CBOMCTBA MAaTEPHAIIOBY

KonTponpnas padora «Tepmuueckas 00pabOTKa CIUTABOB YEPHBIX U I[BETHBIX METAJUIOB)
Brimonaenue u 3amuTa 1abopatopHoit paboTsl «M3MepeHne yaeabHOro AJIEKTPUIECKOTO
COMPOTHUBIICHUS HUXPOMa)

Brimonnenue u 3ammra 1abopatopHoit paboTel «MexaHH4ecKrue CBOMCTBa MaTepHAIOBY
Brimonaenue u 3antuTa 1aboparopHoit pabotsl «TepMuueckas oOpaboTKa CIIaBOB YEPHBIX
Y BETHBIX METAJJIOB)»

Brimonaenue u 3anuTa 1aboparopHoit pabotsl McciaenoBanre TemMnepaTypHOl 3aBUCHMO-
CTHU COMPOTHUBIIEHUSI METAJUIOB U MOJTYITPOBOJTHUKOBY

Brimonaenue u 3anuTa 1abopatopHoit paboTel «M3MepeHne dMeKTPUIECKON MPOYHOCTH

KM-14

AUSJICKTPHUKOB»

Brmonnenue u 3aluTa paCcu€THOr o 3alaHns

Bua npoMekyTo4HO aTTecTalMM — 3a4ET C OI[EHKOM.

TpynoemMKkoCTh TUCIHUILIMHBI = 4 3.€.

Paznen nucuuruimHbL HNnnexc
KM:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

KM-9

KM-1

KM-11

KM-12

KM-13

KM-14

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

CTpyKTypa U CBOWCTBA TBEPABIX
¢a3. Cranp u uyryH. OCHOBBI
TePMHUIECKON 00pabOTKH CTaIn

[IpoBOIHUKOBBIE H MOIYIIPO-
BOJIHUKOBBIE MaTEpHaIbIL.

DNeKTpUUecKoe ToJe B TUIJIEK-
TPHUKaXx.

MarnuTtHble cBOWCTBa MaTepua-
JIOB.

Munumanbabiii 0asut 3a KM

MaxkcuManbHbIi 0amt 3a KM




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
HaumeHoBaHue 00pa3oBaTe/IbHOI MPOrpaMMbl: JKOHOMHKA M HHBECTHIIMH B 2JIEKTPOIHEPreTHKe
YpoBenb o0pazoBanus: akajaaBp

®opma 00yueHusi: OUHAS

OHeHO‘lHLIe MaTepuaJbl N0 TMCHUILJIMHE

b1.0.09 QJIEKTPOTEXHHYECKHUE U KOHCTPYKIHIMOHHBIE MATEPHUAJIbBI

Bouxkekuii 2023



OreHOUHBIE MaTEpHUANBI MO AUCIUTUIHHE MPEIHA3HAYEHBI IS OIEHKU: JOCTHKCHUS 00Y-
YAIOMMMHUCS 3allJIaHUPOBAHHBIX PE3yJIbTaTOB OOYYEHHS MO JTUCIMIUIMHE, dTana GOpMHPOBAHUS
3aIUIAHUPOBAHHBIX KOMIIETEHIUH.

O1ieHOUHBIE MaTepUalibl MO AUCHUIUIMHE BKJIIOYAIOT OLIEHOYHBIE CPEACTBA JJISI MPOBEIE-
HUS MEPONPUITHI TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH.

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

Konpr maankatopon
3aruiaHupOBaHHBIE PE3YIILTATHI O0YICHHUS O1eHOYHOE CPEICTBO
JTIOCTHKEHUS KOMIIC-

10 JTUCLMITIMHE (TI/IH nu HaI/IMeHOBaHI/Ie)
TCHIUN

3HaTh:

(hu3nUecKre OCHOBBI METAIIOBEACHUS OIIK-5.1 Tect «MeTaIOBEICHUE

Tect «Ctpoenue u obIIue CBOiCTBa
OIIK-5.2 IJIEKTPOTEXHUUECKUX MaTepPHAaJIOB.
[TpoBOAHUKOBBIE MAaTepHAIIBI»

Tect «CBoiicTBa AUINEKTPUKOB, MO-

(1)I/I3I/I"IGCKI/IC MMPOUECCHI B JJICKTPOTECXHUYC-
CKHUX MaTepuajiax

OCHOBHBIC DJICKTPOTCXHUYCCKUEC MAaTCPUAJIbI,

UCIIOJIb3YEMBIC B SHEPTCTHUKE OIIK-5.2 JIYMPOBOJTHUKOB X MarHETHKOBY
Ymerh:
PacuetHoe 3amanme AmnHanu3 ua-
TpaMMBI COCTOSHUSI CIUTABOBY
KoHTponbHbIe paboTh
«MexaHn4eckue CBOMCTBa Marepua-
6 . JIOBY»
AHATMSHPOBATE PESYILTATRI HADTIONACHIH 1 OIIK-5.1 «CBoiicTBa TNPOBOJHUKOBBIX MaTe-
JKCIIEPUMEHTOB.
pHAIIOB»

«CBOMCTBA AUIJIEKTPUKOBY
«MarHuTHbIE CBOIICTBa MaTepHAaIOB
«Tepmuyeckass 00pabOTKa CIUIABOB
YEPHBIX U IIBETHBIX METAJIOB)»

MPOBOJUTH OCHOBHBIE SKCIIEPUMEHTHI 1O
UCCIIEIOBAaHUIO CBOMCTB 3JIEKTPOTEXHHUYE- OIIK-5.2
CKUX MaTepHaJIOB

BrinonHenue u or4eTsl Jlaboparop-
HBIX paboT

Conep:xanue oneHOYHbIX cpeacTB. lllkajia U KpuTEepuu OLeHUBAHUA
Tect «MeTajsiIoBeAeHHE)

Tect coctout u3 7 Bonpocos. Bpems BbimoaHeHus 15 MUHYT.
[Ipumep BapuaHTa TecTa.

1. [IBeTHBIE METAJUIBI TOAPA3ACITAIOTCS Ha!

a) JlerupoBaHHbBIE METAJUIBI, OJIATOPOIHBIE METAJUTBI, JIETKOTUIABKAE METAJLTBI
0) Jlerkue MeTasmibl, 6J1arOpOAHBIC METAJUTBI, JIETKOIJIABKHUE METAJLTBI

B) Jlerkue meTaibl, 6JaropoaHbIe METAIUTBI, HEPKABEIOIINE METAILIbI

r) JIerkue MeTauibl, TSKEITbIe METaJUIbI, JISTKOIIJIABKUE METAJLITbI

2. K Toueunsim nehextaM B KPUCTAIIIIE OTHOCSTCS:

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

B) BakaHcus; IpuMeECHBIN aTOM BHEAPEHUS; TUBaKaHCHs; AeQekT DpeHkens

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

3. JBmxKyIen cuiioi npolecca KpUCTALTA3ANUN 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) TBepnocTh, peaen NPOYHOCTH, YAapHas BA3KOCTb, IPEEN TEKY4eCTH

6) Temnepatypa niaBieHus, Npees IPOYHOCTH, yapHas BA3KOCTh

B) Pa3mep 3epHa, npenen TeKyuecTu, THOKOCTh, IJIOTHOCTh AMCIIOKAIHHA

r) [InoTHOCTH qUCIOKALMI, TBEPAOCTD, IPEAET MIPOYHOCTH, yAapHas BI3KOCTb,

5. IIpaBumno ¢a3 B meramnopeaernu umeeT Bu (C — vuciio creneHeit cBo6ob1, K — umcio
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) YnopsimoueHHBIEC TBEPAbIE PACTBOPHI

B) XMMHUYECKHE COSTUHEHUS

r) ®a3sl BHEApEHUS

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 5 6ayoB, eciii MPaBUIILHO BHITIOJIHEHO 7 3aaHU.
— 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 BbimonaHeHus 15 MUHYT.

[Ipumep BapuaHTa Tecta

1. Ha xakue rpynmsl A€JISTCS AIEKTPOTEXHUYECKHUE MaTepHUAIIb?
a) TUAJIEKTPUKH, IPOBOAHUKH, TTOJIYIIPOBOJHUKH, MATHUTHBIE
0) MarHUTHBIE TTPOBOTHUKH

B) MOJIYIIPOBOJTHUKH, MAarHUTHBIE

T') IPOBOJHUKH, TUIIEKTPUKH

2. YTo Ha3bIBaETCS HArPEBOCTOMKOCTHIO?

a) TeMIleparypa IjaBIeHUs

0) CyIIeCTBEHHOE YBEIMUYEHUE IIEKTPOIIPOBOJHOCTH IIPU HATPEBaHUU

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

') p€3K0O€ YMEHbIIICHHE HAMAarHUY€HHOCTH IIPU HarpeBaHUU

3. Kak MeHseTcs CONPOTUBIIEHNE IPOBOJHUKOB C YMEHBIIEHUEM TEMIIEPATyphbl?



a) C pOCTOM TEeMIIepaTypbl CONPOTUBIIEHHUE TPOBOIHUKOB, BO3pACcTaeT

0) ¢ pocTOM TeMIEepaTypbl CONPOTUBIICHHE TPOBOJHUKOB, YMEHBIIIAETCS

B) C pOCTOM TeMIEPaTyphl COMNPOTUBIICHUE MPOBOAHUKOB, HE MEHSETCSA

') C yMEHBILIEHUEM TEMIIEpaTyphl COMPOTHUBIIEHNE TPOBOHUKOB CTAOMIIBHO

4. YTo Ha3bIBAIOT IPUIIOSIMH?

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

0) MeTaJIbl WM CILJIaBbl, IPUMEHsIEMbIE B KAU€CTBE 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 TEIIONPOBOAHOCTH 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 pyHKIIMEH 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 3aaHHUS;
— 3 Oanna, ecii paBUJILHO BBITTOJIHEHO 4-5 3aaHUi;
— 2 0Ganna, eciii MPaBUJILHO BBIMTOJTHEHO 2-3 3a7aHus

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

1. JIOMEHHBIH TUI TOJIAPU3ALMH XapAKTEPEH A
a) HOHHBIX KPUCTAIJIOB 0) CIJIaBOB METAJIJIOB C HEMETAJNIaMU
B) CETHETORJIEKTPUKOB T') OJUMEPOB

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

0) TYHHEIBHBIX TOKOB ¥ 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 (haKTOPOB

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 Ha3pIBaeTCsl HAPSHKEHHOCTh MArHUTHOTO TOJIS 1J1 CBEPXITPOBOJIHUKOB 1 pojia
a) MPU KOTOPOH pa3pylliaeTcsi CBEPXIPOBOISAIIEE COCTOSTHIE

0) IIpu KOTOPOI MPOUCXOUT TUTABIIEHUE CBEPXIIPOBOIHUKA

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 3aaHHIA.
— 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
KonTtponsHast 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! gepopmarn MaTepuanon?

. UTo Takoe OTHOCUTENBHOE YUIMHEHHE?

. I'te Ha nuarpaMme pacTsHKEHUS PacIioNoKEeH y4acTOK yIpyroi aedopmaiuu (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 cTaHAapTHOTO OOpaslia JJisi UCTBITAHUNA Ha pacTshKeHHE (C yKazaHuEeM
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 npuHUMOMAIBLHO OTIWYaeTcs MeToa PokBemsia OT Ipyrux METO/IOB ONpEIeTICHUs TBEP-
noctu?

21. YTto Takoe MUKpPOTBEPOCTH?

22. Bunpl HanpsiKeHUH, BO3HUKAIOUIUE B MaTEpHaIax.

23. Mexanu3mbl e OpMUPOBAHHS MAaTEPHUAIIOB.

24. OnpeneneHue TOYEK Ha JUarpaMMe pacTsKEHUS.

25. MeTonnka NpoBeIeHHs SKCIIEPUMEHTA MO0 U3MEPEHHIO TBEPIOCTH.

[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 MOBepxHOCTU MeTaina? KakoBa Bennyu-
Ha ATOro yria?

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

5. Uto Takoe ¢uroc u KakoBo ero HazHadeHune? KakoBbl 007aCTH WX HCIIONH30BAHUS

6. OcHoBHbIe THITBI (uTFOcOB. KakoB nx coctan?

7. Korna u kak He00X0IUMO yAamsTh 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 U COCTAB HEKOTOPBIX MPHUTIOEB JJIS MAMKU ATFOMUAHUS.

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, TEMIIEPATYpPhl MPUMEHEHUS U XUMUYECKUN COCTaB CIUIABOB JJIs TepMomnap.
20. Yro Takoe TeMmepaTypHblil KoappuieHt conporusieHus? @opmyna 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 BeimosnHeHust 135 MunyT.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.

1. Yto Takoe >neKTpuyeckas mpoyHocTh? OnucaTh MEXaHU3MbI POOOS KHUIKUX TUIICKTPUKOB.
2. Onucath MEXaHU3MBI IPOOOS TBEPBIX TUIIIECKTPUKOB.

3. OnucaTh MEXaHNU3MBI AJIEKTPOTEIUIOBOTO IPOOOS TBEPABIX AUIIEKTPHKOB.

4. Onucate MEXaHU3MBI JIEKTPOXUMHUYECKOTO MPO00s TBEPABIX TUIICKTPUKOB.
5. OnucaTh MEXaHNU3MbI TIOBEPXHOCTHOTO NMPO00S TBEPABIX JUIIEKTPUKOB.

6. DJIEeKTpOHHAs ynpyras NoJspu3anus

7. NonHas ynpyrasi noJisipu3anus

8. JlumnosbHas ynpyras nojisspu3anus

9 lunonpHas penakcaloOHHas MOJIIpU3aLus

10. MonHas penakcaliuoHHasi MOJISIpU3aIus

11. DnexTpoHHas penakcalMOHHas NOJISpU3aLUL

12. MurpanvionHasi U pe30HaHCHasl MOJIAPU3aALNHI

[To pe3ynbraTam BBINOTHEHUS KOHTPOJIHHON pabOTHI BBICTABIISETCS:

— 6 6aioB, eciu MPaBUIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 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.
[TpuBecT ocHOBHBIE (YOPMYITBI STUX BETUUIHH.

2. Yrto Takoe MarHUTHas UHAYKLINS U HAIPSDKEHHOCTh MarHUTHOTO oJisi. [IpuBecTi ocHOBHBIE
(bOpMYJIBI TUX BEJTUYHMH 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. Ctpoenue u cBoiicTBa (heppOMarHUTHBIX MAaTEPHAIIOB.

6. Kakue poppomaruneTuky Ha3bIBAIOTCS MATHUTOMSTKUMHI H MarHUTOXECTKUMU?

7. Ilepeunciure BUAbBl U MAPKUPOBKY MAarHUTOMSITKMX MaTepUasoB.

8. [lepeuniciute BUIbI MArHUTOTBEPIBIX MATEPUATIOB.

9. SIBenne MarHuTHOrO TUCTEpe3rca. OCHOBHBIE MapaMeTPhI METJIM THCTEPE3Uca.

10. [IlpumeHeHre MarHUTOMATKUX MaT€pUaioB B SHEPTETHUKE.

11. IlpuMeHenM MarHuTOTBEPABIX MaTEpUAIOB B YHEPTETHKE.

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
KonTtponbHas pabota conepxut 21 Bonpoc. Bpems Beimonnenus 135 MunyT.
[Tpumep BapranTa KOHTPOJIBHOU PabOTHI.

Yrto Takoe Tepmudeckas oopadboTka?

[Touemy MOXHO MPOBOANTH TEPMHUUECKYIO 00pabOTKY?

Uto Takoe KpUTHYECKUE TOUKHU?

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

Jlis 9ero K Ha3BaHHUSIM KPUTHUYECKUX TOYEK JTOOABIIAIOT 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 UCIIOJIB3YIOT JUIsl 3aKaJIKU U OTIycKa?

15. Kakue cymecTBytOT BUIbI OTXKHUra?

16. Yto Takoe crapeHue?

17. Kakue cymecTBYIOT TUIIbI CTapEHUS?

18. Buabl TepMudeckoit 00paboTKH: 3aKaiika, 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 TemrnepaTypHyIO 3aBUCUMOCTD yI€JIbHOTO COMPOTUBIICHUS METaIa.

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

3. Yro Ha3bIBaeTCS TEMIIEPATypHBIM KO3 GUIIMEHTOM CONpPOTHUBIEHHU? BriparkeHue It pacue-
Ta COIPOTHUBIICHUs METAJUIA IPU €0 HArpEBaHUU OT HEKOTOPOM HA4aJIbHOM 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 TeMIIEpaTypPHBIX 3aBUCUMOCTEH COMPOTUBIEHUS MeETaula U
MOJIYITPOBOJTHUKA.

Pabora 2. «KMexaHn4yeckue cBOCTBa MATEPHAJIOB
KoHTposnbHbIE BOPOCH
1. Onucath 1uarpaMMy pacTsKEHHsI U €€ XapaKTepHbIe TOUKH.

2. Onucarb METOAUKY U3MEPEHHS TBEPIOCTH 110 bpuHeto.
3. ®opmyna 3akoHa ['yka yepe3 MexaHu4YeCKoe HalpsiKEHHE.
4. Onucath AUCIOKAIMOHHBIN MEXaHU3M TUIACTUYECKON JedopMaIuu.

Pabora 3. «Tepmuyeckasi 00pad0TKa CIIABOB YEePHBIX H HBETHBIX 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. «MccaenoBanue TeMnepaTypHoil 3aBUCUMOCTH CONMPOTHBJIEHUSI METAJJIOB M 10~
JIYIPOBOJHUKOB)
1. BriBecTu TeMnepaTypHyO 3aBUCUMOCTb YJ€IbHOTO COMPOTUBIICHUS METaJLIA.

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

3. Uto Ha3bIBaeTCs TEMIEpaTypHbIM KOO(PPHUIIMEHTOM CONpOTHBIIEHU? Bripaxenue ams pacue-
Ta CONPOTUBIICHUS METAJUIa IPU €r0 HArpEBaHWU OT HEKOTOPOIl HAYaJIbHOM TEMIIEPATYPHI.

4. OnucaTe TPUYMHBI CYIIECTBOBAHUS JIEKTPUUECKOTO CONPOTUBIIEHUS B METAJIIAX.

5 Onucarh MEXaHU3M ITPOBOJIMMOCTH B MOJYITPOBOIHUKAX.

6. Onucarb MEXaHU3M BOZHMKHOBEHUS SHEPIE€TUUECKUX 30H B MOJYIIPOBOJHHUKE.

7. Onucarb METOOUKY U3MEPEHUS TEMIIEPATYPHBIX 3aBUCUMOCTEN CONPOTUBIIEHUS METaIa U
MOJIyTIPOBOHUKA.

Pabora 5. «i3MepeHue 31eKTPHYECKOI POYHOCTH AMIIEKTPUKOB)»
1. Yto Takoe >neKTpudeckas 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 MEXaHNU3MBbI TIOBEPXHOCTHOTO NMPO0O0s TBEPABIX JUIIEKTPUKOB.

[o pe3ynbpTaTram 3aImuThl KaX101 J1a00paTOpHOI pabOTHI BHICTABIISAETCS:

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

— 6-7 GamoB, ecnu jJabopaTopHasi paboTa BBITIOJIHEHAa BEPHO, TPAMOTHO OQopMIiIeHa, HO
IIPHU OTBETaX HAa KOHTPOJIBHBIE BOIPOCH! OBLTH JOMYIICHBI OMIUOKH, WX OBUIH MOTPEI-
HOCTH TP BBIMOJHEHUH U 0(OPMIIEHUH J1TAOOPaTOPHON pabOThI, HO HA KOHTPOJIBHBIE BO-
MPOCHI OBLTH JIaHBI MPABUIIBLHBIC OTBETHI;

— 5 Gara, ecnu mabopaTopHas paboTa Obliia BRIMOJIHEHA C IMMOTPEITHOCTSIMU U TIPH OTBETaX
Ha KOHTPOJIbHBIE BOTIPOCHI OBUIH JOMYIIEHBI OIINOKH.



PacuerHoe 3a1aHNEe «AHAJM3 JUATPAMMBI COCTOSIHUSA 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 (pa3oBbIii cOCTaB, XUMHUECKHI COCTaB
KaKI01 (ha3bl M UX KOJIMIECTBEHHOE COOTHOIICHHE

3a BBINMOJIHEHUE PACUETHOIO 3a/IaHHS BBICTABIISIETCS:
— 15 6annos, ecu MpaBUIIBLHO BBHIMOJIHEHO HE MeHee 90% 3amanuid.
— 11-13 6annoB, eciu MpPaBUIILHO BBIIOJIHEHO HE MeHee 70% 3amanwii;
— 9 GaioB, eciu MPaBUILHO BBITIONHEHO HE MeHee 50% 3axaHuid.
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