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1 OO0uume mojoxKeHus

PaGouass mporpamma JUCHUIUIMHBI «IJEKTPOTEXHUYECKUE MAaTepHalibl W DIEMEHTHI
AIIEKTPOHHON TEXHHKH» COCTaBJIEHA B COOTBETCTBHH C TpeOOBaHMIMH (heepalbHOTO rocynap-
CTBEHHOT0 00pa30BaTEIbHOTO CTaHJApTa, YTBEPKIEHHOTO MpUKa3oM MUHUCTepcTBa 00pa3oBa-
Hus 1 Hayku Poccuiickoit ®deneparmm Ne 931 ot 19.09.2017, u ocHOBHO# npodeccrnoHanbHON
0o0pa3oBaTeNbHOIl MpOorpaMMbl MOATOTOBKH «ABHAIIMOHHBIE PAAMOTEXHUYECKUE CUCTEMBI» IO
Harnpasienuto 11.03.01 "Paguorexnuka".

[IpakTuueckasi MOArOTOBKA pealn3yercss Ha OCHOBE:

[Mpodeccnonanshsiii crangapt 40.035 «MHXXEHEP-KOHCTPYKTOP AHAJIOI'OBBIX
CJIOXKHO®YHKINOHAJIBHBIX BJIOKOBY.

O6o006menHas TpynoBas GyHkius: A Pa3paboTka NpUHIUITAATBHBIX SJICKTPUUECKUX CXEM
OTJICIbHBIX aHAJIOTOBBIX OJIOKOB U Bcero ananorooro Cd-0m1oka.

H3-6 DnemenTtHas 6a3a aHAJIOrOBBIX MHTETPAJIBHBIX CXEM.

3anayn dopmMupoBaHUE HABBIKOB BHIOOpA M IPUMEHEHUS JIEKTPOTEXHHUYECKUX MaTe-
AUCIUIIINHBI pHUAJIOB PA3JIMYHOIO Ha3HAYCHUS
OcHOBHbIE [IpoBOHUKOBBIE MAaTEpPUATIBI.
pasjieinsl / TeMsl JvsnekTpudeckue MaTepraibl.
ANRCHHATITAHBI [ToynpoBOAHUKOBbIE MATEPHAIIBI.
MaruuTHble MaTEpUAIBL.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUeHUs MO AUCHUILTUHE (MOIY.IIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Ipouecc wu3yueHUs OUCHUIUIMHBI «DJEKTPOTEXHUUYECKHE MAaTepuagbl U JIIEMEHTHI
AJIEKTPOHHOW TEXHHKW)» HaNpaBiieH Ha (POPMUpOBAHUE CIICIYIONIUX KOMIETEHIIMH B COOTBET-

ctBun ¢ PI'OC BO u ocHOBHOI 00pazoBaTenbHOI nporpammoit (Tabauna 1).

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W UHAUKATOPBI UX JOCTUKCHUS

Ko 1 HaumeHoBanue Nuaukatopel JOCTUKEHUS
KOMIIETEHIIUH

[Inanupyemsle pe3ysbTaTsl
00y4YeHHs IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-2 Crocoben
CaMOCTOSITENILHO TPO-
BOOIUTH 3KCHepI/IMeH-
TaJIbHBIE HCCIIEIOBA-

OIIK-2.1. 3HaeT OCHOBHBIE METO-
bl U CPEACTBA MPOBEACHUS DKC-
MIEPUMEHTAIBHBIX HMCCIICIOBAHUMN,
CUCTEMBI CTaHJAPTHU3AINH U Cep-

3HaThb OCHOBHBIE METOABI H
CpEeNICTBA MPOBENICHUS DKCIEPU-
MEHTAJIBHBIX HCCIIENOBAHUN II0
OTIpEJICNIEHUI0 TIapaMeTPOB Ma-

HUA U HCIIOJb30BATh
OCHOBHBIE  TIPUEMBI
o0paboTKu H Tmpen-
CTaBICHHUS TOJy4YeH-
HBIX JaHHBIX

TU(DUKALNH.

OIIK-2.2. Ymeer BbIOMpaTh cCIio-
coOBl W CpencTBa HM3MEpPEeHUN |
IPOBOJUTH HKCIEPUMEHTAIbHbIE
WCCIICIOBaHHS

OIIK-2.3. Bmageer cnocobamu
00paboOTKK M MpEACTaBIEHUS IO-
JYYEHHBIX JAHHBIX U OLIEHKH I10-
TPENIHOCTH PE3yJIbTaTOB H3Mepe-
HU

TEPUAJIOB U DJIEMEHTOB JJIEK-
TPOHHOU TEXHUKH.

YMeTh BbIOMpaTh CIOCOOBI M
CpEJICTBA M3MEPEHUN M IPOBO-
JUTh DKCIEPUMEHTAJbHbIE HC-
CJIEIOBaHUsI MaTEpUAJIOB U dJie-
MEHTOB JJIEKTPOHHON TEXHUKH
Brnanets crioco6amu 00paboTKu
U TPEACTaBICHUS MOTyYEHHBIX
JIAHHBIX 10 HKCIEPUMEHTAJb-
HBIM HCCJIEJOBAHUSAM Marepua-
JIOB U DJIEMEHTOB 3JIEKTPOHHOU
TEXHUKH




3 MecTo nucuMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JuciumiiHa «OJIEKTPOTEXHUYECKUE MaTepHallbl U 3JIEMEHTHI 3JIEKTPOHHOM TEXHU-
ku»u3ydaercsa Ha 1 kypce(ax) B 2 cemecTpe(ax).

JluciruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumninuebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHOM YacTu.

Jlnist OCBOGHUS AUCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU W / WJIU OTIBIT TPaK-
TUYECKOW JesATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE W3YYCHHs IUCHUIUIMH / MPaKTHK:
«CpencTBa aBTOMAaTU3HUPOBAHHBIX BBIYUCIICHUI.

3HaHus, yMEHUS U HABBIKH, cHOPMUPOBAHHBIC NPU U3YYEHUH AMCLUUIUIMNHBI «JIEKTPO-
TEXHUUYECKHUE MaTepuaibl U 3JIEMEHTHI 3JIEKTPOHHON TEXHUKWU», OyIyT BOCTpeOOBaHbI IIPU U3Y-
YEHUU MOCIEAYIOINX TUCHUILUINH: «MEeTposiorus U TEXHUYECKUE M3MepeHus», «OCHOBBI Mpo-
MBIIIJICHHONH aBTOMAaTHUKU M POOOTOTEXHUKH», «[Ipom3BojacTBEeHHas MpakTUKa (TEXHOJOTHYe-
cKas (MPOEKTHO-TEXHOJIOTUYECKas) MpakTuka)», «[IpousBoacTBeHHas mpakTuka (MpeanuIlIoM-
Hasl IPAKTHKA)».

JucuumnuHa «OJIeKTPOTEXHUYECKHE MaTepUallbl U 3JEMEHTbHI AJIEKTPOHHOM TEXHUKH»
YaCTUYHO peanusyeTcs B (popme mpakTuyeckoil moAroToBKku. [IpakTuyueckas moAroToBka opra-
HU3YETCs IyTeM POBEICHUS 1ab0OpaTOPHBIX padoT.

JucuumnuHa «JIeKTPOTEXHUYECKUE MaTepUaIbl M SJIEMEHTHI SJIEKTPOHHONW TEXHUKH» B
paMKax BOCIHTATENFHON pabOThI HaNpaBieHa Ha (OPMHUPOBAHUE Y OOYYAIOMIMXCS YMEHHS ap-
TYMEHTUPOBATh, CAMOCTOSITENIbHO MBICIHUTh, Pa3BUBAET TBOPYECTBO, MPOPECCHOHATbHBIE yMe-
HUSL.

4 O0beM TMCHUNJIHHBI (MOAYJIs1) B 3a4eTHBIX eIMHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKa/ieMUYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4aronmxcsi ¢
npenoaaBatesieM (10 BUAAM YUeOHBIX 3aHSTHI) H HA CAMOCTOATEIHLHYI PadoTy
00y4Yar MU XCs

O6mas TpyA0eMKOCTh (00beM) TUCHUIIINHBI COCTaBIseT 43.¢e., 144 akan. yac.
Pacrnipenenennie oo6beMa AMCUMITIINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM IUCHUILIUHBI (MOYJIS) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akanemu-
O0beM TMCUMTLTHHBI
YeCKHX YaCOB
OO011ast TPYA0EMKOCTh AUCHUIITUHBI 144
KonrakTHas aynuropHasi padora o0y4aroummxcs ¢ npenogasareseM (1o 64
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro
B ToM uucne:
3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YdeOHbIe 3aHTHSI, IPeay-
CMaTpHBaroIlKe NMPEUMYIIECTBEHHYIO Nepenady yuyeOHoi HHpOopMaLuy 11e- 32
JTarOrMYeCKUMU paOOTHUKAMM )
3aHATHSA CEMHMHAPCKOr0 THNA (CEMUHApbI, MPAKTUUYECKHE 3aHATHUS, MpPaK- 32
TUKYMBI, JJabOpaTopHble pabOThl, KOJJIOKBUYMbl M MHBIE aHAJIOTHYHBIE 3a-
HSTHUS), B TOM 4uciie B popMe MpaKTUYeCKON MOATOTOBKHU: 8
CamocrosiTe1bHasA padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rPynioBble KOHCYJIbTAINH, WHINBUAYATHHYIO padoTy 00y4ato-
IIMXCS ¢ IpenoaBaTessiMU (B TOM YUCIIe HHIUBUAYaIbHbIE KOHCYJIbTAIIUN); 44
B3aUMOJICHCTBHUE B AJIIEKTPOHHON WH()OPMAIITMOHHO-00pa30BaTEIHLHOM cpeie
By3a




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX 4aCOB

[TpomexxyTouHasi aTTecTanus 00yJarmuxcs — JKk3aMeH
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5 Coaep:xaHue TUCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aeaM)c yka3aHueM OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX

4acoB M BUIOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTYJIs)

Bupl yaeOHOM paOOThI, BKIFOYAst CAMOCTOSI-
TENBHYIO PAa0OTY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
HanmMeHoBaHuUe pa3enioB, TEM U COJCPKAHUE IperoJiaBaTelisi ¢ 00yJaroNMMHUCS
MaTepuaia Jlekiuu | Cemunap- | JlabGopa-
CKHe TOPHBIC CPC
(mpakTu- | 3aHATHS
YeCKHe
3aHSITHSL)
Pasznen 1 IlpoBoaHMKOBBIE MATEPHUAJIBI
Tema 1.1 1 2
BBenenne u kiaccupUKaIms JMEKTPOTEXHUIE-
CKUX MaTepHAJIOB
Tema 1.2 2 2 2 3
DJEeKTpONPOBOAHOCTh METAILIOB.
Tema 1.3 2 2
Oddext TepMoIIC u 3pdexT BrITecCHEHUS TOKA
Tema 1.4 1 2
DddexT cBepXmpOBOAMMOCTH
HUTOI'O no pasgeay 1 6 2 2 9
Paznen 2 JIndjiekTpuyeckue MaTepualbl
Tema 2.1 2 1 o 5
DJIEKTPONPOBOAHOCTD AUAIEKTPHKOB
Tema 2.2
DNEeKTpOHHAs U MOHHAs MOJSpU3AIUs IUIJICK- 2 2 2* 1
TPUKOB
Tema 2.3
JlunonpHO-penakcallnoHHasH MOJISIpU3aLNs - 2 2 2% 2
DIIEKTPHUKOB
Tema 2.4 2 2 o 5
JlysnexTpudeckue noTepu
Tema 2.5 9 5 5 5
DJeKTpuYecKas IPOYHOCTh Ta30B
Tema 2.6 9 2
[Tpo6oii TBEPIBIX M KUJIKHUX TUIIICKTPUKOB
HUTOI'O no pazaeny 2 12 9 10 17
Pa3nea 3 IloynpoBoaHNKOBbIE MATEPHAJIbI
Tema 3.1 2 3
DJIEKTPONPOBOAHOCTH MOJTYIPOBOTHIKOB




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHSA
YecKue
3aHSTHUS)
Tema 3.2 2 3 5 2
DuU3NYECKUE MPOIECCHI B MOTYITPOBOAHUKAX
Tema 3.3
TepMoaneKTpuUecKue SBJICHUS B MOIYIIPOBOI- 2 2
HUKaX
Tema 3.4
OnTuueckue U (HOTOINEKTPUUECKHUE SIBICHUS B 2 2
MOJTYTIPOBOTHUKAX
HUTOI'O no pa3neny 3 8 3 3 9
Pa3nes 4 MarHuTHble MaTepUAJIbI
Tema 4.1
Knaccudukanmsi, OCHOBHbIE CBOMCTBAa M Xapak- 2 4 1
TEPUCTUKH MarHUTHBIX MAaTEPHAJIOB
Tema 4.2
HamarunuuBanue ¢eppo- u GpeppuMarHeTUKOB 2 3
MIEPEMEHHBIM MarHUTHBIM ITOJIEM
Tema 4.3 2 5
[ToTepu B MarHUTHBIX MaTepUaax
HUTOT'O no pa3neny 4 6 4 9
UTOro 32 16 16 44
MO THCIUTLTHHE

* - peanuzyercs B (popme MpaKkTUIECKON MOATOTOBKH

6 BHeayauTopHasi caMOCTOsITe/IbHAsI pa6oTa 00y4AOUIUXCH MO JUCHHUILINHE
(MmonyJi0)

[Ipu mmaHupoBaHUM CAMOCTOSTEIBHOW pPabOTHI CTYJAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIECAYIOIINM PaCIpeeICeHHEeM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI KoJsn4yecTrBo yacoB

M3y4yeHue TeoOpeTUYECKUX Pa3AesIoB JUCHUIIINHBI 11
IToaroTroBka K 3aHATUSAM CEMUHAPCKOTO THIIA 11
[ToaroToBka u opopmieHue PI'P 22

44

7 OueHoOYHBbIE CPeICTBA /ISl IPOBeAeHUS TEKYLero KOHTPOJIs U
NPOMEKYTOYHOI aTTECTAIIMU 00YYAKIIMXCS MO AUCHUTIIHNHE (MOTYJIIO)

@OHJ OLEHOYHBIX CPEACTB IS IPOBEICHUS TEKYILETO KOHTPOJSA YCIEBAEMOCTH H
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.
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[TonHBIN KOMITIEKT KOHTPOJBHBIX 33/IaHU UM UHBIX MaTEPHAIOB, HEOOXOIUMBIX IS
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS MO JUCIUILIMHE (MOAYJ0), MPAaKTUKE XPAHUTCS Ha Ka-
denpe-pazpaboTurke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 VYueOHo-MeTOAMYecKOe W UH(OPMANMOHHOE ODecleyeHne JUCHUIJIHHBI (MOIY-
Jst)

8.1 OcHoBHas JuTEpaTypa

1) Ipusanos, E.E. DnekrpoMaTtepuanoBeneHue [DIeKTpOHHBIN pecypc] : yueOHOE moco-
oue / E.E. IlpuBanoB; CTtaBpomnoybCKUi TOCYJapCTBEHHBIN arpapHbiii yHuBepcuter. — CTaBpo-
nonb: ATPYC, 2012. — 196 c. // ZNANIUM.COM : anekTpoHHO-OHOIMOTeYHas cuctema. — Pe-
KUM joctyna: http://www.znanium.com/catalog.php?, orpaHuueHHBIN. — 3arj. ¢ SKpaHa.

2) HoBukor W.JI. Matepuanosenenre. KOHCTpYKIIMOHHBIC U AJICKTPOTEXHUUYECKHE MaTe-
puaibl. MaTepuaibl U 2JIEMEHTBI AJICKTPOHHON TEXHUKH [ DJIeKTpoHHBIN pecypc] /Houkos U.JI.,
Huxapesa P.I1., Pomanosa T.C. - HoBocu6.: HI'TY, 2010. - 56 c. // ZNANIUM.COM : snek-
TPOHHO-OMONMOTEeYHasi cuctema. — Pexxum npoctyma: http://www.znanium.com/catalog.php?,
OrpaHMYEHHBIN. — 3ari. ¢ FKpaHa.

3)boropoaurkuii, H.IT. DinekTpoTexHUUecKre MaTepuaibl: ydeOHuk aas By3os / H. I1.
Boropoaunxkuii, B. B. [1aceiakoB, b. M. Tapees. - 7-¢ usn., nepepad. u gom. - M.: DHeproarom-
m3gat, 1985. - 305c.

8.2 JlonoJHUTe/IbHAs JIUTEPATypa

1) ITeixtun, B.B. DnektpomarepuanoBencHue. Teopus, 1aOOpaTOPHBIA MPAKTHKYM:
yuebHoe nocobue g By3oB / B. B. [Ieixtun, H. H. L{pikyHoB. - Komcomonsck-Ha-Amype: 131-
B0 KoMcomoibckoro-na-Amype roc.texs.yn-ta, 2003. - 127c.

2)CrpaBOYHHK IO 3JIEKTPOTEXHUUeCKMM Mmarepuanam: B 3 1. T. 2 / mox pen. 10.B. Ko-
putkoro [u ap.]. - 3-e u3g., mepepad. - M.: Dueproatomm3aar, 1987. — 464 c.

3) CipaBOYHKK MO JJIEKTpoTexHU4YeckuM Matepuanam: B 3 1. T. 3 / mox pexn. FO.B. Ko-
putkoro [u ap.]. - 3-e u3g., nmepepad. - M.: Dueproatomm3aar, 1987. — 727 c.

4) leneoporckuit H0.B. MarepuanoBenenue Asi dIEKTPUKOB B BOMPOCAX U OTBETaX
[DnexTponnbiit pecypc] / Ilenebposckmit H0.B. - Hosocu6.: HI'TY, 2016. - 64 c. //
ZNANIUM.COM: 3JIEKTPOHHO-0MOIMOTEYHAs cucrema. - Pexum JOCTYyMaA:
http://www.znanium.com/catalog.php?, orpanudeHHbIii. — 3ari. ¢ KpaHa.

8.3 Mertoauueckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUTIMHbI

N3yuenne TUCHUIUIMHBI «DIEKTPOTEXHUUECKOE MAaTEPUATIOBEIEHUE» OCYILECTBIISETCS B
MpoIIeCcCe ayIUTOPHBIX 3aHATUN M caMOCTOsITeNIbHOU padoThl ctynenta (CPC). AyautopHsie 3a-
HATHS IPOBOJATCS B (pOpMeE JIEKLIUI U JJaOOPATOPHBIX 3aHATHH. Pa3iesnsl TUCHMITIIMHEI CleayeT
U3y4daTh IOCJIENOBaTeNbHO, HauuHas ¢ nepsoro. Kaxaeli pasnen, Gopmupyer HEoOXOoAUMbIE
YCIIOBHS JUIsl CO3JIaHHsI CHCTEMHOTO MIPEJCTABICHUS O MPEIMETE JUCIUTIINHBL

CamocrosTenbHas pabota siBiseTcss Haubosee MpoAyYKTUBHON (popmoit 0OpazoBaTeIbHOMN
U MI03HABATENbHON JEATeNbHOCTU cTyeHTa B epuo ooyuyenus. CPC nHanpasiena Ha yriayoie-
HUE U 3aKpEIUICHNE 3HAHUM CTYyJIEHTa, pa3BUTHE NpakTuiyeckux ymenui. CPC Bkirodaer cieny-
IOIIHE BUBI paboT:

— paboTy ¢ JEKIMOHHBIM MaTepHalioM, MOUCK U 0030p JUTEpaTyphl U JIEKTPOHHBIX HC-
TOYHUKOB HH(OpPMAIIHNH;

— OIEPEKAIOIIYI0 CAMOCTOATEIbHYIO paboTy;

— BBINIOJIHEHUE M 0(OpPMIIEHHE PacyeTHO-TPahuUeCcKOro 3a1aHus;

— U3y4eHHUE TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO MPOPabOTKY;

— MOATOTOBKY K MEPONPHUATHIM TEKYLIETO KOHTPOJIS;

— OITOTOBKY K TPOMEKYTOUHOM aTTeCTAIlMH (9K3aMEHY).

CryneHty HE0OXO0IMMO YCBOUTH U 3aTIOMHHUTH OCHOBHBIE TEPMUHBI, IOHITHS U HX ONpe-
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JIeJICHUS, TIOJIX0/1bl, KOHIIETIIUU U METOJIUKH.

KouTponb camocTosiTensHOM pabOThl CTYAEHTOB U KauyeCTBO OCBOEHUS IUCIUILIMHBI
OCYIIECTBIISIETCS MOCPEICTBOM:

— IUCKYCCUH U BBIOOPOYHOTO OMPOCa CTYACHTOB Ha JIGKIIMOHHBIX 3aHSATHUSX;

— 3aMIUTHI JIA0OPATOPHBIX PadoOT;

— BBINOJIHEHHUS U 3alIUTHI paCYETHO-TPapUIECKOro 3a/IaHus;

— JK3aMeHa.

Texyiuit KOHTPOJIb KauecTBa OCBOCHUS OTACIBHBIX TEM AMCLUILIMHBI OCYIIECTBISETCS
Ha OCHOBE PEUTHHIOBOM CHCTEMBbI. DTOT KOHTPOJb OCYLIECTBISETCS B TEUEHUE CEMECTpa U Ka-
YECTBO YCBOEHUSI MaTepuania (BBIIOJIHEHUS 3aJlaHus) OLCHUBAeTCs B OalljlaX, B COOTBETCTBHUH C
Tabnuieit 5.

[IpomexyTouHas aTTectanus (IK3aMeH) MPOU3BOJUTCS B KOHIIE CEMECTpa U TaKXKe oIle-
HUBaeTCs B O0ayuiax. DK3aMEeHAIMOHHBINA OMIIET BKITFOYAET B CeOsI IBa TECOPETUIECKHUX BOMPOCA.

WToroBelii pedTUHT ONpeAesseTcs CyMMUPOBaHWEM OalsioB TEKYIIEH OILICHKU B TEUECHUE
cemecTpa M 0ayioB, MOJYYEHHBIX HA MPOMEXKYTOYHOW aTTECTAllMM B KOHIIE CEMECTpa IO pe-
3ynbTaTraM 3k3aMeHa. MakcuMaibHbIA Oajul TeKYyIIero KOHTPOIs COCTaBisieT 65 OamioB, mpo-
MEXYTOUHOM arTectanuu (9K3ameH) — 35 0amioB; MakCHMalbHbIM uTOroBHIN peiitmHr — 100
6amioB. OleHKe «OTJIIMYHO» COOTBETCTBYET 64-75 0amioB; «xopomo» — 57-63; «ya0BIeTBOPH-
TenbHO» — 49-56; MeHee 49 0aioB — «HEYAOBIETBOPUTEIHLHOY.

8.4 CoBpemennbie mpodeccnoHaTbHbIE 0a3bI JAHHBIX H HHPOPMAIHOHHbIE
CNPAaBOYHBIE CHCTEMBI, HCIO0JIb3yeMble IPH 0CYIECTBJIEHNH 00Pa30BaTeILHOIO
npouecca no JUCHHILIHHE
1 DnekTponHo-6ubIHOTEYHAs crucTeMa ZNANIUM.COM - http://www.znanium.com
2 DnexkTpoHHO-0nOMoTeuHast cuctema IPRbooks - http://www.iprbookshop.ru
3 UHpopManmoHHo-cripaBouHas cucremMa «KOHCYIIBTaHT ILIHOCH.

8.5 Ilepeuenn pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«HHTEepHeT», He0OXOAMMBIX JJIsl OCBOCHMS JHCIUIITIUHBI (MOAYJIs1)
1 DnexTpoHHbIe HHPOPMALIMOHHBIE PECYPChI U3/1aTEIbCTBA
SpringerSpringerJournalshttps://link.springer.com.
2 EnvHoe 0KHO J0CTYyNa K 00pa3oBaTelbHbIM pecypcaM // DneKTpoHHbIH pecype [Pexxum nocry-
na: cBoOoausI [http://window.edu.ru.
3 DneKTPOHHBIN mopTan HaydHoWnuTepatypsihttp://www.elibrary.ru.

8.4 JluleH3MOHHOe M CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHoOe olecredeHue,
HCNOJb3yeMoe NMPH OCYLIECTBJIEHHH 00pa3oBaTeJLHOr0 Mpouecca Mo AUCHH-
IUINHE

Tabnuua 7 — [lepedeHp UCTIONB3yEMOTr0 IPOrPAMMHOT0 00eCIeUeHHsI

Hanmenosanwue [10 PexkBu3NTHI / yCIIOBUS UCTIOIB30BAHUS
MicrosoftimaginePremium Jlunensuonnsit norosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULIEH3US, YCIOBHS UCIIOIB30BAHUS 110 CChUIKE:

https://www.openoffice.org/license.html

9 OpraHu3anuMOHHO-TearornyecKkne yCcJIoBHs

Opranmzanys 00pa3oBaTeIbLHOTO MPOIIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pycCKui. J[ns Bcex BUIOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAETCSA MPOJOJKUTENBHOCTRIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TpaeKTOpUU OOyuaro-
IIUICST IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIONMIMX AUCIUILIAH B TPO(ECCHOHATBHBIX MOTY-
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JIeil, OCBOEHHBIX B MPOIIECCEe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHblIil npoiece Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaJu-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. Tpaguimon-
Hble 00pa3oBaTelibHbIEe TEXHOJIOTUHU MPECTABICHBI JEKIUSIMHA U CEMUHAPCKUMHU (IIPAKTHUECKH-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH HCIIOIB3YIOTCS B BUJE IIUPO-
KOTO MMPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3auatuil. MHdopmanmoHubie
00pa3oBaTeNbHbIC TEXHOJOTHUU PEATH3YIOTCS IYyTEM AKTUBU3AIHMU CAMOCTOSATEIHHOU pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNIbHOIl cpejie.

9.2 3aHATHSA JEKIIHOHHOT0 TUIIA

JIekMOHHBII Kypc MpennoiaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexiuu aeKTop 00s13aH NMpeaynpenTh CTYJCHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, yIeOHBIM MOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKUMOHHBIN Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(MOPMALUH U 00eCIIeYnBaTh
Oosee rirybokoe TOHUMaHUE YYeOHBIX BOTIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATEIIFHOE H3YYEHHE MaTepuaa.

9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS IPEICTABISAIOT COOOH JeTanu3alnio JEKIHMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (hopMOIi POBECHUSI CEMUHAPOB SABJISIETCS 00CYXkJIeHHe Hauboiiee npodsiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEPOB M CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, ITPEAJIaracMble MpernogaBaTeieM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE NMPOEKTHBIX U MHBIX 3a[aHU;

* aCCUCTHUPOBAHUE IIPEIOIABATEIO B [IPOBEICHUH 3aHATU.

OTBeT 1oJKeH ObITh apTYMEHTHUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UCTOYHHKH.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHBb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX Ha CEMHUHApCKOM 3aHATHUH, BXOAUT B HAKOIUICH-

HYIO OLICHKY.
9.4 CamocTosiTesibHAsI padoTa 00y4YAIOIMXCSI 0 TUCHUIIJIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, YMEHUN 0€3 HEeMOCpPEeACTBEHHOI'O y4acTHs Iperoja-
BaTeNs, XapaKTePU3YIOIIUICSI MpeAMETHOW HampaBJICHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosTETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U NPAKTUYECKUX
YMEHUU CTYJIEHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;



* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aluHy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBISATHCS MHAWBUIYAIBHO WUJIU TPYNIIAMHU CTY-
JICHTOB B 3aBHCUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHoorust oOpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

Ilepen BbIOMHEHHEM OOY4YaIOLIMMUCSA BHEAYIUTOPHOM CaMOCTOATENBbHOM paboThI mpe-
[IOABATENIb MOJKET IIPOBOJUTH MHCTPYKT@X II0 BBINOJHEHUIO 3aaHus. B HMHCTpyKTa)
BKJIOUYAETCS:

- LIeJIb U COJIepKaHUE 3a1aHNus;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTUPOBOYHBIN 00bEM PabOTHI;

* OCHOBHbIE TpeOOBaHHUs K pe3ysIbTaTaM pabOThl U KPUTEPHH OLIEHKH;

* BO3MO)KHbIE TUIIMYHBIE OIINOKY IIPU BBITIOJTHEHUH.

WHcTpyKTax NpOBOIUTCS IpenojaBaTeieM 3a cueT 00beMa BPEMEHHM, OTBEIEHHOI'0 Ha
U3y4EHUE NUCLUIUIMHBIL.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WJIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeiiemy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAI0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HABBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypBHI.

[TomemieHust 1151 caMOCTOATENbHOM pabOThl 0OYUYAIOIIMXCSl OCHALIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTh «MHTepHeT» M obecrneueHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEeNbHYIO Cpely OpraHU3alllu.

9.5 MeToanueckne yKa3anus JJis 00y4aHUIUXCH M0 OCBOCHH IO U CHUTLINHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS L€J1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
pEKOMEHANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-i1ubo paszena no y4eOHMKY WM KOHCHEKTHBIM MaTepuagam
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3zie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAaMOCTOATCIIbHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, U3YYa€MBIX CAMOCTOSITEIIBHO, 3a/1a€TCsl Ha JIGKLHUAX MPero-
naBateneM. MM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBH M3JaHHbBIE B MEPUOJUYECKON
HaY4HOI uTeparype)ans 0ojiee JeTaabHOro MOHUMAaHHUs BOIIPOCOB, 03BYUEHHBIX Ha JICKIHH.

[Ipu camocTosATensHOM TPOpabOTKe Kypca 00ydaromuecs T0JDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPE/IENeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIIOJIHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JJAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHIAOBAHHYIO JIMTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJHATE 3aJIaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

10 OnucaHue MaTepHAIbHO-TEXHHYECKOro o0ecneyeHusi, He00X0UMOT0 A5l 0CY-
IECTBJIEHUS 00PAa30BaATEJILHOIO Mpolecca Mo M CHUIInHe (MO1YJII0)
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10.1 YuyeOHo-s1abopaTopHoe 060pyaoBaHue

Ta6muma 8 — [lepeuens o0opyaoBaHuUs JabOpaTOpUn

HaumenoBanue aynuropuu
AynmuTopust Hcnonp3yemoe o0opynoBanue
(;taboparopum)
302/3 JIaboparopwus dyeKTpomare- JlabopaTopHble CTEHABI JJIs1 UCCIICIOBAHMIA
pHAaIOBEICHUS CBOWCTB 3JICKTPOTEXHHUYECKIX MaTePHAJIOB U
IPOIIECCOB B HUX.

10.2 Texuuuyeckue U J1eKTPOHHbIE CPEACTBA 00y4eHUs

[Tpu ipoBeICHUY 3aHATUI HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOCKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus: npe3eHtauuid. Kpome toro, npu npoBeneHun
JIEKIUHN ¥ TPAKTUYECKUX 3aHATUI HEOOXOAUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCriedYeHUEM I IEMOHCTPALIMY MTPE3ECHTAIIHIA.

11 Uubie cBegeHus

MeToauuyecKkue PECKOMEHIAINH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMEe MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOJKET OBbITh OPraHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYYalOUIMMMCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonararorcs cenuanbHble YCIOBHS 7S MOJy4eHus: 00pa3oBaHus 00yYaroIMMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTMUECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAIWJIOB U JIMI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUYAIbHBIMU NPOrpaMMaMM peaOMIUTalMi UHBANUAOB (pu Hanuuuu). [lpu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAEPKKA MPENoAaBaHus ThIOTOPAaMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMUECKUMU pekoMeHaanusiMu MunoOpaayku PD (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce Mpeanojaraercs HUCHOJIb30BaTh COLMAIBHO-AKTHBHBIE U pe-
(ieKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaOuInTallK C IeNIbI0 OKa3a-
HUS TOMOILM B YCTAHOBJICHUU MOJHOLIEHHBIX MEXJINYHOCTHBIX OTHOIIEHHUH C JPYTUMH CTYACH-
TaMU, CO3aHUN KOM(POPTHOTO MCUXOJOTUYECKOTO KJIMMaTa B CTyneHueckou rpymme. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM INpelOCTaBICHHUs MaTepuala B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELIMAJIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuiuiebl JunamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIETro M CIEUUAIbHOTO0 Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MatepualbHO-TEXHUYECKOE OOeclieueHne MpeaycMaTpuBaeT NMPUCIOCOOIEeHUE ayIUuTo-
puil k Hyxnam aun ¢ OB3.

®dopma NpoBeACHUS aTTECTAllMK ISl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBACTCS C YUETOM
WH/IMBUYaJIbHBIX NICUX0pHU3nUecKkux ocodbennocrei. s crynenroB ¢ OB3 npexycmarpuBaeT-
csl 1ocTymnHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TIEYAaTHOM WJIM OHIIEKTPOHHOH ¢opme (Id JHIl € HapyWEHUSIMH OIOPHO-
JIBUTATEILHOTO ammapara);

* B IIeYaTHOM (hopMe UITH IEKTPOHHOU (popMe ¢ yBeIMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHuUs);

* METOJIOM YTEHHS ACCUCTEHTOM 3aJlaHusl BCIYX (U1 JUL] C HApYILICHUSIMU 3PEHHUS).

11




CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. I/ TakuX CTyIEHTOB MpEeayCMaTpUBAETCS JOCTyMHas (opMa IpeaocTas-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IUCbMEHHO Ha Oymare miu HabOpoM OTBETOB Ha KOMIIbIOTEpE (AJ1s JIUL ¢ HapyIIEHUs-
MU CllyXa, peuHn);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCUCTEHTa ([UIs
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJIBLHOTO allapara);

* YCTHO (151 JIULL ¢ HApYLIECHUSMHU 3PEHHUs, OIIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEOOXOAMMOCTH ISl O0YHAIOIIUXCS C MHBAJMIHOCTBIO MPOLIEAYPa OLCHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

DJIEKTPOTEXHUYECKHE MATEPHUAJIbI M 3J1eMEHTHI 3JIEKTPOHHOM TeXHUKH

Hamnpasnenue noaroToBku 11.03.01 "Paouomexnuxa"
HampasnenHocTs (Mpoduib) Asuayuonnvle paduomexunuyeckue cucmemobl
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus OUHas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMkocTs, 3.€.
1 2 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
Ox3amen Kadgheopa «OM - Dnexmpomexanuxar

’B JaHHOM IPUIIOKEHUH TIPECTABIEHBI TUIIOBBIE OLIEHOUHBIE CPeACTBA. [T0IHBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTeIbHON NPOrpaMMbI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 CnocobeH
CaMOCTOSTEIILHO IIPO-
BOOAUTH 3KCHepI/IMeH-
TaJbHBIE HCCIIEA0Ba-
HHUA U HUCIIOJIB30BAaTh
OCHOBHBIC  IIPHUEMBI
00paboTKH u TIpen-
CTaBJICHUS IMOJy4YCH-
HBIX JAHHBIX

OIIK-2.1. 3HaeT OCHOBHbBIE METO-
Il U CpPEACTBa MPOBEACHUS DKC-
NEPUMEHTAIBHBIX HCCIICIOBAaHUH,
CUCTEMbl CTaHJApTU3AINHU U Cep-
TUDUKAIIH.
OIIK-2.2. YMmeer BBIOMpaTh CIIO-
coObl U CpelIcTBa M3MEpPEHHH u
MPOBOANTH HKCIIEPUMEHTAJIbHbIC
M CCJIEJOBAHMUSI
OIIK-2.3.

Brnageer cnocobamu
00paboOTKK M MPEACTABICHUS IIO-
JTy4EHHBIX JAHHBIX M OIIEHKH II0-
IPEIIHOCTH PE3yJIbTaTOB H3MeEpe-

3HaTh OCHOBHBIC MCTOALI U
Cpe/ICTBa MPOBEACHUS IKCIIEPH-
MEHTaJIbHBIX HMCCICAOBAHHHN II0
OTPENICTICHUIO TTapaMeTPOB Ma-
TEPHAJIOB U DIJIEMEHTOB DJJICK-
TPOHHOM TEXHUKH.

YMeTh BBIOMpATh CIIOCOOBI U
Cpe/icTBa M3MEPEHUN U MPOBO-
JUTh JKCIICPUMEHTAIBHBIC HC-
CJICIOBAaHMS MaTEepPUAJIOB U 3Jie-
MEHTOB JJIEKTPOHHON TEXHUKH
Bnanets criocobamu o6paboTKH
U TIPEJICTaBICHUS TONyYECHHBIX
JIAHHBIX T10 AKCIIEPUMEHTAJIb-
HBIM HCCJICIOBAaHUSM MaTepua-
JIOB ¥ DJIEMEHTOB 3JICKTPOHHOM

TEXHUKH
Tabmuna 2 — [Mactiopt GoH/1a OIIEHOYHBIX CPEJICTB
KonTtposmpyembie ®opmupyemass | Hammenosanue
pazaeJbl (TeMbl) KOMIIeTeHIUSsl OLIeHOYHOI0 Iloxka3zaTenu oueHKH
AUCHMILTUHBI CpeacTBa
Paznen 1 OIIK-2 Tect [IpaBUIBHOCTE BBINOJHEHUS
3aJJaHMsl
Ilpaktuyeckue | [paBUIBHOCTD BBIMOTHEHHS
3aJJaHMs 3ananus
JlaboparopHble | ApryMEHTUPOBAaHHOCTb  OT-
paboThI BETOB, JIOCTOBEPHOCTb pe-
3yJIbTaTOB  HKCIEPUMEHTOB,
o0OpaboTka MOJIy4YEHHBIX
JTAHHBIX
Paznen 2 OIIK-2 Tecr [IpaBUIBHOCTE BBINIOJIHEHUS
3aJJaHus
[Ipaktiyeckue | [paBUIIBHOCTD BBIOIHEHHS
3alaHus 3a7aHus
JlaGopaTtopHble | ApryMEHTHPOBAaHHOCTh  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3yJlbTaTOB  AKCIIEPUMEHTOB,
o0paboTka MOJTy4EeHHBIX
JAHHBIX
PacuetHo- [lorHoTa W TPaBUIBHOCTH
rpaduueckas BBITIOJTHEHUS 3aJaHUS
pabota
Paznen 3 OIIK-2 Tecr [IpaBUIBHOCTH BBINIOJIHEHUS

3aJaHusA
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IIpakTueckue

HpaBI/IJ'II)HOCTB BBITIOJTHCHHU A

3a1aHUA 3aJIaHUSI
JlaGopaTtopHble | ApryMEHTUPOBAaHHOCTh  OT-
paboTsI BETOB, JIOCTOBEPHOCTb pe-
3yJlbTaTOB  AKCIIEPUMEHTOB,
o0paboTka MOJTy4EHHBIX
JTAHHBIX
Pa3nen 4 OIIK-2 Tect [IpaBuIBbHOCTH BBINOJHEHUS
3a/laHus
IIpaktuueckue | [IpaBUIBHOCTH BBIIOJHEHUS
3aJlaHus 3a1aHus
Jlaboparopubie | ApryMEHTHPOBAaHHOCTb  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3y/lbTaTOB  AKCIIEPUMEHTOB,
obpaboTka MOJTYYCHHBIX
JTAHHBIX
PacuetHo- [lonmHoTa W TPaBUIBHOCTH
rpaduueckas BBITIOJIHEHHUS 3a]aHUs
pabora
Paznen 1-4 OIIK-2 KoHntposnbnbie [lomHOTa W MNPaBUIBHOCTH

BOIIPOCHIl K JK-
3aMEHy

OTBE€Ta

2 MeToanueckne MaTepHAaJIbl, ONMPeaeIsIoNIHe MPOUeAyPhl OlleHUBAHUS 3HAHUI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepHu3youe npouecc

(opMupoBaHusA KOMIETEHIH

MeToauvecKre MaTepHabl, OMpPEICIIONINE MPOIEAYPbl OIICHUBAHMS 3HAHUM, YMCHUIA,
HaBBIKOB ¥ (MJIM) OIIBITA JCSITEIILHOCTH, MPECTABICHBI B BU/IC TEXHOJIOTMYECKON KapThl AUCIIH-
HbI (Tabnuia 3).

Tabmuna 3 — TexHomormyecKas Kapra

MecTpa

HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OIIEHOYHOT0 CPEeACTBA BBINOJIHEHHS BaHUsl OllCHUBAHUS
2 ceMecTp
Ilpomercymounan ammecmayus ¢ popme IK3amen
1 Tect B TEUEHUE Ce- 106an10B 10 6amnos — 91-

100 % mpaBuib-
HBIX OTBETOB —

BBICOKMH  ypo-
BEHb 3HAHU;
8 OammoB — 71-

90 % mnpaBuiIb-
HBIX OTBETOB —
JIOCTaTOYHO BBI-
COKHH YypOBEHb
3HAHUI;

6 GaymutoB— 61-70
% TpaBUIbHBIX
OTBETOB — Cpel-
HUU YPOBEHb
3HAHUIA;

4 6amna — 51-60

15




HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

% TpaBUIBHBIX
OTBETOB — HU3-

KHU YPOBEHb
3HAHWI;
0 6aymoB — 0-50

% TpaBUIBHBIX
OTBETOB — OYEHb
HU3KUI YpPOBEHb

3HAHMH.
JlaboparopHnas padota 1 B Te4YeHHEe ce- | S6ayoB 5 GajuioB — CTY-
MeCTpa JCHT  IOKa3aj
JlaGopatopHas paboTta 2 B TeyeHHe ce- | S6ajIoB OTIIMYHEIE
MecTpa HaBBIKH TIpHMe-
JlaboparopHas padoTa 3 B TEYeHUEe ce- | S50ayioB HCHHS TOTydeH-
MecTpa o
JlaboparopHas pabota 4 B TEYeHUE ce- | 50aIoB HBIX  SHAHMM M
MecTpa yMEHUH npu
I[Ipaktryeckoe 3ananue 1 B TeueHHe ce- | 50a/IoB pemeHnn - mpo-
MecTpa (eccnoHaIbHBIX
ITpakTiueckoe 3ananue 2 B Te4YeHHE ce- | S0aiIoB 3a/la4 B paMKax
MecTpa YCBOEHHOI'O
[IpakTHueckoe 3aganue 3 B TeueHHe ce- | 56amioB y4e0HOro Mare-
MeECTpa puaia.
[IpakTuueckoe 3ananue 4 B Te4YeHHE ce- | S0aIIoB 4 Gamma — cry-
MECTpa JeHT  IOKa3al

XOpollue HaBbI-
KA TPUMEHEHHUS
MOJTyYEHHBIX
3HAaHUH U yMe-
HUW IIpU pele-
HUM Tpodeccu-
OHAJIBHBIX 3ajJa4
B paMKax YCBO-
€HHOTO Y4eOHO-
ro MaTepuaia.

3 Oamia — cry-
JEHT  IOKa3aj
yIloBJIe-
TBOPUTEIBHOE
BJIa/ICHUE HaBbI-
KaMHU TpUMEHe-
HUS  TIONy4YeH-
HBIX 3HaHUW U
yYMEHUHN npu
pelIeHnHu  Ipo-
(dheccnoHaTBHBIX
3a7a4 B paMKax
YCBOEHHOTO
y4yeOHOro Mare-
puana.

2 Oamma  —
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OLICHOYHOT0 CpEeaACTBA

HanmenoBanue

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

CTYAEHT Tpoje-
MOHCTpPUPOBAI
HEJIOCTaTOYHBIN
YPOBEHb BIIaJIe-
HUSI YMCHHUSMHU U
HaBBIKAMU  TIpU
pEelIeHU:u  TIPOo-
(dheccroHaNbHBIX
3aJad4 B paMKax
YCBOEHHOTO
y4eOHOTO MaTe-
puaa.

10

PacuetHo-rpaduueckas pa-

oora

B TCUYCHHE Ce-
MecTpa

15 OamwoB

15 OamioB -
CTYyJIGHT  TIpa-
BUJILHO BBITIOJI-
HWJI  3aJaHHe.
[Tokazan ornmnu-
HbIC  BJIQJICHUS
HABBIKAMU TIPH-
MEHEHHUS TOJy-
YEHHBIX 3HAaHUU
U yMEHUH IpHU
pelieHuu  Tpo-
(dbeccroHaNbHBIX
3aa4 B paMKax
YCBOEHHOTO
yuyeOHOro Mare-
puana. OtBeTun
Ha BCE JIOMOJI-
HUTEJbHBIE BO-
MPOCHl HA 3allU-
TE.

10 OGammoB -
CTYJIGHT BBITOJI-
HWI 3aJlaHue C
HEOOIBIIUMU
HETOYHOCTSIMH.
ITokazan xopo-
e  BIAACHUS
HABBIKAMU TIPH-
MEHEHHUs TONy-
YEeHHBIX 3HAHUU
W YMEHUU IpH
peuIeHuu  mpo-
(dbeccroHaNbHBIX
3a/J1ad B pamKax
YCBOEHHOTO
y4yeOHOro Mare-
puana. OtBeTHN
Ha OOJIBIIMHCTBO
JOTIOTHUTEh-
HbIX  BOMPOCOB
Ha 3aIlUTE.

5 GamnoB - CTy-
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HanmenoBanue
OLIEHOYHOI'0 CPeJACTBA

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

JEHT BBIOJIHUI
3a/laHue ¢ cylie-
CTBEHHBIMH He-
TOYHOCTSIMH.
ITokazan  ygo-
BJICTBOPUTEIIb-
HOE  BJIAQJICHUE
HaBbIKAMU IpH-
MEHEHHS TOJy-
YEHHBIX 3HaHUM
U yMEHUU IpHU
pelIeHu:d  Tpo-
(b eccroHaNbHBIX
3a/1ad B paMKax
YCBOEHHOTO
yueOHOro Mare-
puana. llpu ort-
BETax Ha JI0IOJ-
HUTEJbHBIE BO-
IPOCHl Ha 3allu-
Te OBLIO JOIy-
IIEHO MHOTO He-
TOYHOCTEH.

0 OamioB - mpu
BBIMIOJTHEHUH
3a/IaHMsl CTYJEHT
MIPOJIEMOHCTPH-
poBail HeJoCTa-
TOYHBIA YPOBEHb
BIIQJICHUSI HaBbI-
KaMH TIpUMEHe-
HUA  TIOJYy4YeH-
HBIX 3HAaHUW U
yMEHUHN npu
pelieHuu  Tpo-
beccroHanbHBIX
3a/1ad B pamMKax
YCBOEHHOTO
y4yeOHOro Mare-
puana. Ilpu or-
BETax Ha JIONoJ-
HUTEIBHBIE  BO-
MPOCHl HA 3allU-
Te OBLIO JOIy-
IEHO  MHOXe-
CTBO  HETOYHO-
CTeM.

Texymuit KOHTPOIIb:

65 Oamnos

DK3aMeH:

35 OamnoB

35 OamioB -
CTYIEHT npa-
BIWJIBHO OTBETHII
Ha TeopeTHye-
CKH€  BOMPOCHI
omera. [Tokazan
OTJIMYHBIE 3Ha-
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS
HUSL B paMKax
YCBOEHHOT'O

y4eOHOTO MaTe-
puana. OTBeTUI
HAa BCe JIOMOJ-
HUTEIIBHBIE  BO-
MPOCHI.

30 OGamwioB -
CTYJEHT OTBETHUII
HA TeopeTuye-
CKH€  BOMPOCHI
ownera ¢ He-
OOJBITUMU ~ HE-
TOYHOCTSIMH.
ITokazan xopo-
e 3HaHWUS B
paMKax yCBOEH-
HOTO y4eOHOTro
matepuana. Ot-
BETWJI Ha OOJIb-
HIMHCTBO Jo-
MIOJTHUTEITBHBIX
BOITPOCOB.

20 OGamioB -
CTYJEHT OTBETHUII
HA  TeopeTHhye-
CKHE  BOIPOCHI
ounera c cyuie-
CTBEHHBIMU He-
TOYHOCTSIMH.
ITokazan  ygo-
BJICTBOPUTEIb-
HbIE 3HAHUS B
pamMKax yCBOCH-
HOTO y4eOHOTrO
Marepuana. Ilpu
OTBETaX Ha JIO-
TIOJTHUTEITbHBIE
BOINPOCHl  OBLIO
JOMYLIEHO MHO-
0 HETOYHOCTEM.
10 GammoB -mipu
OTBET€ Ha TEO-
peTHYecKue BO-
mpocel  Ouiera
CTYJIGHT TIpoJie-
MOHCTPHUPOBAT
HEJIOCTaTOYHBII
YPOBEHb 3HAHUM.
IIpn orBerax Ha
JIOTIOTHUTEITb-
HBIE  BOIPOCHI
OBLIO TOTYIIIEHO
MHOKECTBO He-
MPABHIILHBIX
OTBETOB.
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS
0 GamioB — oOT-
CYTCTBYIOT  OT-
BEThl Ha Teope-
TUYECKHE  BO-

IPOCHI OMIIeTA.
HUTOI'O: - 100 Gamos -

Kpurepuu oneHKH pe3yibTaTOB 00y4eHHs 10 JUCIUTLIMHE:

0 — 64 % OT MakCHMMaJIbHO BO3MOXKHOW CYyMMBI 0asIOB — «HEYAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHBIA YPOBEHbB JUIsl IPOMEKYTOUHOM aTTECTAIMH 10 JUCLHUIUINHE);

65 — 74 % oT MakCMMaJIbHO BO3MOXXHOH CYMMBI 0aJIJIOB — «YAOBJIETBOPUTEIBHOY (TIOPOTO-
BbIl (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % OT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHb);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMbI 0ajlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBIN) YPOBCHB)

3 TunoBble KOHTPOJILHBIE 3a]JaHNs] U HHbIE MATEPUAIIbI, HEOOXOTUMBIE JIJIsI
OLIEHKH 3HAHMI1, yMeHHii, HABBIKOB U (MJIM) ONBITA 1eSATEIbLHOCTH, XapaKTepH-
3ywinue npouecc oOpMUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJS yCIeBaeMOCTH

TECT

1. K ocnognbim omauuumenvHovim c60icmeam Ouz1eKmpuKog OMHOCUMCA: ...
a) BBICOKOE y/I€IbHOE COMPOTUBIICHHUE;
0) cuibHas 3aBUCUMOCTD yJIEIbHOI'O CONIPOTHUBIIEHUS OT BHEITHUX (DaKTOPOB;
B) CITOCOOHOCTD K MOJISIPU3ALUHU U BO3MOXKHOCTh CYILIECTBOBAHUS JIEKTPUUECKOTO MOJIS.
2. YKkasrcume npuHuyunuanvHulil U0 3A8UCUMOCHU YOETbHO20 CONPOMUGIEHUA Me-
mannoe om memnepamypbl Onpeoensiemoil 6 Xo0e npo6edeHus IKCnepumenma:

p P p

a) 6) c)

3. Kakoii u3 6u006 noaapusayuu Oul1eKmMpuKos He 8bl3blédenm Oul1eKmpudecKux no-
mepo:
@) OUNOILHO-PENAKCAUUOHHAA NOSAPUIAUUA;
0) muzpayuonnaa nonaApu3AUUA;
¢) UOHHaA noaApU3IAUUA.

4. Ykascume npuHyunuaibHuliit 6U0 601bM-AMNEPHOI XaAPAKMEPUCHMUKU 2A3000pa3-
HO20 OUITIEKMPUKA ONPedesiemMoil 8 X00€e NPo8e0eHUs IKCREPUMEHMA:
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x

a) 0) 9)

5. Ocnoenbim omauuumenbHbIM C80UCIMEOM NOSIYNPOBOOHUKOG ABIAEMCA, KOMOPOE 603~
MOJHCHO ONpedenums 8 X00€ NPOGeOeHUA IKCHEPUMEHINA: ...
a) BBICOKAs! AJICKTPOIIPOBOJHOCTE;
0) 3aBUCHUMOCTb 3JIEKTPOIIPOBOJIHOCTH OT BHEIIHUX (PaKTOPOB;
B) CIIOCOOHOCTH K TMOJISIPU3AIIHH.
6. Ocnoenoit éenuuunolli xapakmepu3syouieii nomepu 6 OUI1EKMPUUECKUX MaAmepua-
1ax AGNAEMCA NPU 00PAdOMKe IKCNEPUMEHMATLHBIX OAHHDIX:

a) €

o) 1
c) tgd

7. Ilepsonpuuunon pazeumus npoyecca npodosa 2azoo0paznozo OUINEKMpUKa A611-
emcsa:
a) DJIEKTPOIPOBOIHOCTE;
0) ynapHas HOHU3ALINS;
C) OTEPHU B AUDJIEKTPUKE.

8. C yeenuuenuem uacmomuvl npu nPO6EOEHUU IKCHEPUMEHMA OUINEKMPUYECKAs
NPOHUUAEMOCb NOTAPHBIX OUIIEKIMPUKOE: ...
a) yBelIMuMBaeTcs; 0) YMEHbBINAETCS;  B) OCTAETCS HEM3MEHHOM.

9. Ilpu npoeedenuu 3>KcnepumeHma ¢ yeaudeHuem Yacmomuvl OUINEKMPUUECKas
RPOHUUAEMOCb HENONAPHBIX OUITIEKMPUKOSE: ...
a) YBEJIMUUBACTCS; ©O) YMEHBINAETCS; B) OCTAETCS HEU3MEHHOI.

10. Opuenmauyun maznumnovix MOMEHMO8 heppoMazHUMHO20 MAmMepuana é npeoenax
00H020 00MEHa NPeOCMaAs1eHa HA PUC.. ...

VavaY,

6) c)

SAJAHMSA JJIA SAINUTHI, TIPOBEJAEHHBIX TABOPATOPHBIX JKC-
HEPUMEHTOB 1 IOJIYYEHHbBIX DKCIHEPUMEHTAJIBHBIX /IAH-
HbIX

DJIeKTPONPOBOAHOCTH METAJLIIOB
1) IlepedncnuTh JOCTOMHCTBA U HEJOCTATKU OCHOBHBIX TPOBOJHUKOBBIX MaTE€pHAIIOB
(cepebpa, Menu, aTFOMUHHS).
2) Kak mpoucxXoauT MEepeHOC 3JIEKTPUYECKUX 3apsiIOB B METAIMYECKUX MPOBOJHUKAX?
Hasars npoBoanuku 1 u 2 pona.
3) Ot kakux (pakTOpOB 3aBUCUT yJENbHAsl DIEKTPOIMPOBOJHOCTh METATUTHUECKUX TMPO-
BOJTHUKOB?
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4) Kak 3KCIepuMEHTaIbHO OINPEIEISIETCS] 3aBUCUMOCTh YJIEIbHOTO 3JIEKTPUUYECKOTO CO-
MIPOTHUBJICHHE METAIINYECKUX IIPOBOJHUKOB OT TEMIEPATYPHI?

5) Kakue TpeOoBaHMS NPEABSABISAIOTCS K MPOBOJHUKOBBIM MaTepHajaM, HCIIOJIb3YeMbIM
JUIS1 U3TOTOBJIEHUS PEOCTATOB U PE3UCTOPOB?

HccnenoBanue cBOCTB NMOJYNPOBOJHHKOBBIX MATEPHATIOB

1) C Touku 3peHuss 30HHOW TEOPUHU TBEPIOTO Tesia OOBSCHUTH Pa3inune MEXIy AUDJICK-
TPUKOM, ITOJIYIIPOBOJIHUKOM M IIPOBOIHUKOM.

2) [MosicauTte pU3NYECKU CMBICIT SHEPTHH 3aNPEIICHHON 30HBI.

3) Kakue neexTsl KpUCTATUYECKON PEIIETKH MOTYT OBITh B MOJYHMPOBOJHHUKE U Kak
OHM YYacCTBYIOT B 3JIEKTPOIPOBOAHOCTH?

4) Kak u3MeHsieTcsl KOHLIEHTpalysl U MOABMKHOCTb HOCUTEJIEH 3aps0B B MOJIYIPOBOIHHU-
K€ [PYU U3MEHEHUU TEMIIEPATYPHI?

5) Kakue BHemrHue (PaKTOpbI BIUSIOT Ha 3JCKTPUYECKUE CBOMCTBA MOJYIPOBOAHUKOB U
KaK 3TO 3KCHEPUMEHTAIBHO ONpeaensiercs’?

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBatb 1 00BSICHUTH 3aBUCUMOCTD YAEIbHONH 00bEMHOI MPOBOJMMOCTH TBEPIO-
ro JURJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO 3KCIEPUMEHTAIbHO OINpeNeseTCs?

2) HapucoBatb 1 00BSCHUTH 3aBUCUMOCTD YAETBHOTO 00BEMHOIO COTIPOTHUBIICHUSI TBEPIO-
ro JUAJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO AKCIIEPUMEHTAIbHO ONpeaesercs?

3) Ha3BaTh Tursl 3apsa0B, 00yCIaBIMBAIOMIMX 3JEKTPOIPOBOJHOCTD KUIKUX TUIIIEKTPHU-
KOB.

4) HapucoBaTh U OOBSICHUTH IpauK HM3MEHEHHs] TOKa 4epe3 AUDIEKTPHUK CO BPEMEHEM
IIPU BKJIFOYEHUHU U BBIKJIFOUEHUU MOCTOSIHHOTO JIEKTPUYECKOIO MOJIS.

5) HapucoBath 1 0OOBSICHUTH BOJBTAMIICPHYIO XapaKTEPHCTHKY ra3000pa3HOro IU3JIeK-
TpHKa.

Honsipu3anus HEMOJISIPHBIX AMIJICKTPHKOB

1) Onucarh MeXaHU3M JIEKTPOHHOHN YIPYTroi MOJSpU3aLUu IUIIEKTPUKA.

2) OnucaTh MEXaHU3M MOHHOW MOJISPU3ALIUH.

3) HapucoBatb u 0OOBSICHUTH TpauK 3aBUCUMOCTH OTHOCUTEIHHOM JMAIEKTPUUYECKON
IIPOHUIIAEMOCTU OT YaCTOTHI U OT TEMIIEPATYpPHI Ul HEMOJIAPHOIO AUDJIEKTPUKA C MOHHBIM Me-
XaHU3MOM TOJISIPU3ALINHY, TIOSACHUTH KaK 3TO SKCIIEPUMEHTAIBLHO ONpeensercs?

4) [Mouemy ¥ MO KaKUM IPU3HAKAM JUAJIEKTPUKHU AEIAT Ha MOJIApHbIE U HenossipHble? Ka-
Kas Mexay HUMH pa3Huua’? [1osICHUTh Kak 3TO SKCIIEpUMEHTAIILHO onpeensercs?

Iousipu3anus NONSPHBIX IHYIEKTPHKOB

1) HapucoBath 3aBUCUMOCTH MOJISIPU30BAHHOCTH OT BPEMEHHU I MOJISIPHOTO AUBIIEKTPU-
Ka C JIUIIOJIBHO-PEIAKCAIMOHHBIM MEXaHU3MOM IOJISPU3ALUHU NIPU BKJIIOUYEHUHU U BBIKIIOYEHUN
MOCTOSIHHOTO 3JIEKTPUYECKOTO MOJISI.

2) OnucaTh MEXaHU3M JUIOJIBHO-PEaKCAlIMOHHOMN MONIApU3alMU AUIIEKTPHKOB.

3) Ilokasarp Ha pUCYHKE, OTKY/Ia, KAKHE U TIOYEMY TTOSBIISIFOTCS 3apsiibl B KOHJCHCATOPE C
JURJIEKTPUKOM, TMTOAKIIOYEHHOM K MICTOYHHMKY ITOCTOSIHHOT'O TOKA.

4) Kak omnpenensieTcst OTHOCUTENbHAS TUAJIEKTpHUUECcKast IPOHUIIAEMOCTh?

5) V Kakux IUAJIEKTPUKOB OTHOCUTENIBHAS AUDJIEKTPUUECKas TPOHULAEMOCTh 3aBUCHUT OT
temnepaTypbl? MOXHO JIM HCKIIOUUTH ATy 3aBUCUMOCTh? [IOSICHUTH KaK 3TO SKCIIEPUMEHTAN b-
HO onpezensercs?

JAudiekTpuyecKue norepu
1) Hapucosare tpapmkxu "TIOJIIPU3OBAHHOCTB"= f(wt) u i= f(wt) Ha QomE

u=U,_ Sin(a)t) JUISL TUBJIEKTPUKA € AJIEKTPOHHOW YIPYTroW MOJSpU3aLUECH.
2) HapucoBath U OOBSCHHUTH 3aBUCHUMOCTH {JO OT TeMmmepaTypbl /Ui HEMOJIIPHOTO -
ANEKTPHUKA.
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3) Hapucoats tpadpukn "TIOJIIPUBOBAHHOCTBE'= f(wt) m i=f(wt) ma ¢one
u =Umsin(a)t) AJIg yCIIOBHsA, KOrga BpEMs peillaKCaluu COU3SMEPHMO C IICPHUOJOM H3MEHCHUSA

HANPsDKEHUS IS AUAJIEKTPUKA C YMCTO JUIIOJIBHO-PEIaKCAMOHHOM NOJSIPU3ALAEH.

4) HapucoBaTbh SKBUBAJIEHTHYIO CXEMY 3aMELIEHUS KOHIEHCATOPa C HEMOJISIPHBIM AU3JIEK-
TPUKOM.

5) HapucoBaTbh SKBHUBAJIECHTHYIO CXEMY 3aMELICHUS KOHJIEHCATOpa C IOJSPHBIM JHUAJIEK-
TPUKOM (ToylaraTh HaJW4ME€ B JMIJIEKTPUKE DJIEKTPOHHOH YHOpPYyrol M  JUIIONBHO-
pellakCallMOHHON MOJIIPU3ALUN ).

IIpo06oii ra3000pa3HoOro IM3JIEeKTPUKA
1) IlocTpouTs AMAarpaMMmy TEIUIOBOM yCTOMYMBOCTH TBEPIOTO AUBJIEKTPUKA U IIPOUILIIO-
CTPUPOBATh C €€ MOMOIIBIO KPUTEPU TEIJIOBOTO MPOOOs AUIIEKTPUKA.

2) B xone npoBesieHusl 3KCIEPUMEHTA UCIIBITAHUIO HAa IPOOOH B IMOCTOSHHOM 3JIEKTpHUYE-
CKOM II0JI€ ITOJIBEpraercs ra3000pa3Hblil JUAJIEKTPUK B CUCTEME JIEKTPOAOB MIIA — IJIOCKOCTh
Pa3JIMYHOM MOJIIPHOCTH.

T, | = e e

a) 6)

ConoctaBUTh MPOOUBHBIEC HANIPSKEHUS PUC. (a ¥ 0) U OOBACHUTH Pa3IuYHsL.

3) HapucoBaTp 1 00BACHUTH 3aBUCUMOCTb 3JIEKTPHUUECKON IPOYHOCTH Ta3000pa3HOro Au-
JJIEKTPUKA OT PACCTOSIHUS MEXAY d1eKTpoaaMHu. ? II0sSCHUTH Kak 3TO AKCIEPUMEHTAIBHO OIpe-
neaserca?

4) 3anucaTh ycioBHUE, IPU KOTOPOM 3JIEKTPOH MOXKET HWHHUIIMHPOBAThH NPOILECC yIapHOM
MOHM3AIIH.

5) HapucoBaTb 1 0OOBACHUTH 3aBUCUMOCTb JIEKTPUUYECKOH MPOYHOCTU Ia3000pa3HOro au-
AJIEKTPUKA OT JaBjeHus ra3a. ? [IoSCHUTh Kak 3TO SKCIIEPUMEHTAIILHO ONpeesieTcs?

HcciaenoBanue CBOMCTB MATHUTHBIX MAaTEPHAJIOB
1) HapucoBarh 1 00BSACHUTH 3aBUCUMOCTh OTHOCUTEIBbHOM MAarHUTHOW MPOHUIIAEMOCTU
deppomarneTrka oT Temnepatypsl. ? [IoSCHUTH Kak 3TO SKCIEPUMEHTAIBHO ONpeaensercs?

2) HapucoBath neTiito ructepesuca Juist peppoMarHeTvka 1 nokasarb Ha Hell XapakTepHbIe
TOYKH.

3) Uem 00ycoBIIEH MarHUTHBIN MOMEHT aTroma?

4) Kakue mpouecchl MpoUCcXoJAT B (eppoOMarHeTHke Mpyu ero HaMarHMYMBaHUK BHELTHUM
nosiem?

5) HapucoBaTb 1 00BSICHUTH 3aBUCUMOCTb [ = f(H ) Ut peppoMarHeTuka.

PACYUETHO-TPA®UYECKASA PABOTA

3amanue.
Homepa BapwaHTOB 3amaHusi BBIOMPAIOTCS HMCXOIs W3 TMOCHAEAHEH HUQPHI 3a4eTHON
KHIDKKH (CTYZCHUECKOTO OuiieTa) B COOTBETCTBUU C TaOmuiei 1.
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Tabnuna 1 — BapraHTHI BBITIOJIHEHUS 3aJaHUSI.

ocaeausis unppa Homep BbINoJIHSAEMOr0 3aJaHUS
y4yeOHoro mmudpa
1 1 11 21 31 41 51
2 2 12 22 32 42 52
3 3 13 23 33 43 53
4 4 14 24 34 44 54
5 5 15 25 35 45 55
6 6 16 26 36 46 56
7 7 17 27 37 47 57
8 8 18 28 38 48 58
9 9 19 29 39 49 59
10 10 20 30 40 50 60

3a/iaHus K BBIIOJHEHUIO paOOThI:

CTpOGHI/Ie BelieCrea

1) VYkaxute BaKHEHIINE BUIbI CBA3M aTOMOB U MOJIEKYJI B BemlecTBax. [IpuBenure npume-
PBI BEIECTB, B KOTOPBIX UMEIOTCSI 3TH BUJIBI CBSI3U, U OTMETHTE UX OCOOCHHOCTH.

2) B yewm 3akmiouaercs pa3inuyure NOJISPHBIX (JUMOIBHBIX) U HEMOJISPHBIX (HEHTPaIbHBIX )
BemectB? [IpuBenure npumMepsl Tex U Apyrux. Jlaite onpeaeieHne TUoIbHOr0O MOMEHTA MO-
JICKYIIBI.

3) OxapakTepu3yiTe cTpoeHHE U 1e(heKThI TBEPIBIX TEIL.

4) Kakum 06pazom kimaccupuupyroT BEIecTBa Mo MEKTPUUYECKUM CBONCTBAM C TOUKHU
3pEHUsl TEOPUU TBEPJBIX TEN?

5) Kak xnaccudunmpyrot BemecTBa o MarHuTHBIM CBOWCTBaM?

6) Kaxue noHsATHs MUCHOIB3YIOT ISl ONUCAHUS TOBEIECHUS AUDJIEKTPUKA B DJIEKTPUUECKOM
nose?

7) OxapakTepu3yiTe mporecc MoJIsipru3aluy JUJIEKTPUKa.

Kak KoJIM4ecTBEHHO OLIEHUBAETCS MOJSAPU3ALMS TUIIEKTPUKA? YKaXUTE HAMMEHBIIEE BO3MOXK-
HO€ 3HaY€HUE OTHOCHUTEILHOMN AUAJIEKTPUYECKON TPOHUIIAEMOCTH.

8) VYKaKuTe OCHOBHBIE BUBI TIOJISAPU3ALMH TUIIEKTPUKOB.

9) Kak xnaccupuuupyrot quayieKTpuKy Mo BUY MOJISIpU3anun?

10)  OxapakTepu3yiiTe JUAICKTPHUYECKYIO IPOHUIIAEMOCTD Ta30B, KHIKHX U TBEPAbIX -
AJIEKTPUKOB.

JIEKTPONPOBOIHOCTDH TUIICKTPHUKOB

11)  OxapakTepu3ylTe MIEKTPONPOBOTHOCTD KUIKHX TUIICKTPUKOB.

12)  Oxapakrepu3yliTe OCHOBHBIC TIOHSTHS MPOLECCA IIEKTPOIPOBOHOCTH JTUIIEKTPUKOB.
13)  OxapakrepusyiTe JIeKTPOIPOBOIHOCT Ta3000Pa3HbIX AUIIEKTPHKOB.

14)  OxapakTepu3ylTe IEKTPOIPOBOTHOCTD TBEPABIX TUIICKTPHKOB.

15)  OxapakTepu3yiTe MOBEPXHOCTHYIO AJICKTPOIIPOBOIHOCTh TBEPIBIX JHIICKTPUKOB.
JudjiekTpuYecKne norepu

16)  Oxapakrepu3syiiTe MOHATHE "IUANEKTPUIECKUE moTepu".

17)  HasoBuTe u oXapakTepu3yiTe BUABI JUIIEKTPUIECCKUX MOTEPD B AIEKTPOH3OJISIIHOHHBIX
MaTepHuanax.

18)  MaiiTe XapaKTEpUCTHUKY JUIIEKTPUIECKUX TOTEPh B Ta3ax.

19)  JlaiiTe XapaKTEPUCTHUKY JUIICKTPUUYCCKUX MOTEPh B TBEPABIX AUIICKTPUKAX.

20)  /[laiiTe XapaKTEpPHCTHKY ITUDJICKTPHUCSCKHUX MMOTEPh B KUIKUX AUIICKTPUKAX.

IIpo0oii AM3JIEKTPUKOB

21)  [laiiTe XapaKTEpPUCTHKY SBICHUS MPOOOSI.
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22)  Oxapakrtepu3syiite npo0oii ra3os.

23)  OxapakTepu3yiTe MpoOOi KUIKUX TUIICKTPUKOB.

24)  Oxapakrtepusyiite Mpo0oii TBEPABIX AUIICKTPHKOB.

25)  OxapakTepu3yiTe TEIUIOBOM U 3JICKTPOXUMHUECKUI MPOOOI TBEPABIX AUIIEKTPHUKOB.
Pu3NKO-XUMHYECKHE U MeXaHHYeCKHe CBOICTBA IMIJIeKTPUKOB

26)  laiiTe XapaKTEPHUCTHKY BIQKHOCTHBIX CBOMCTB JUJICKTPUKOB.

27)  [aiff e xapakTepuCTHKY MEXaHUYECKUX CBOIMCTB JUAIICKTPUKOB.

28)  laiiTe XapaKTEPHUCTHKY TEILUIOBBIX CBOHCTB JIUAICKTPUKOB.

29)  OxapakTepu3yiTe XUMHUECKUE CBONCTBA JMAJICKTPUKOB M BO3/ICHCTBUE HA MaTePHAJIbI
W3JTy4YEHHU BHICOKOW SHEPIHUHU.

30)  OxapakTepu3syiiTe HArpeBOCTONKOCTD AUIICKTPHUKOB.

IIpoBoAHUKOBBIE MATEPHAJIBI

31)  /[aiite kiaccuUKaIMIO IPOBOJTHUKOBBIX MATCPHAIOB M OXapaKTePH 3YHTE 3JICKTPOIPO-
BOJHOCTbH METAJUIOB.

32)  OxapakTepu3yiiTe CBOICTBA MPOBOJHUKOBBIX MATEPHAIIOB.

33)  laiiTe XapaKTepHCTUKY MaTepHAIOB BBICOKOM MTPOBOAMMOCTH.

34)  OxapakTepusyiiTe CBEpXIPOBOJIHUKU U KPUOTIPOBOTHHUKH.

35)  JlaiiTe XapaKTepHCTUKY CILIABOB BHICOKOTO COMPOTUBIICHHUS.

36)  OxapakTepu3syiiTe HEMETAIMUECKUE TPOBOTHUKH.

37)  OxapakTepusyiTe MPHUIIOH U (QIIFOCHI.

ITosynpoBoaHNKOBbIEe MATEPHAJIBI

38)  Oxapaktepusyiite MoHATHE "MOTYTPOBOAHUK" .

39)  /laiiTe xapaKTepHCTUKY 3JCKTPOIPOBOIHOCTH COOCTBEHHBIX M MPUMECHBIX MOJIYIPOBO/I-
HUKOB.

40)  Ha3oBuTe 1 0OXapaKTepHU3yHTE METOIbI OIPE/ICICHUSI TUITA JICKTPOIIPOBOIHOCTH U Tapa-
METpPOB MOJIYIPOBOTHUKOB.

41)  OxapakTepu3yiTe BIUSHHUE TEIUIOBON SHEPTUHU Ha 3JIEKTPOIPOBOIHOCTH MOTYIPOBOIHHU-
KOB.

42)  OxapakTepu3yiTe BO3JCHCTBHE CBETA HA 3JICKTPOIPOBOAHOCTD MOJIYITPOBOJHUKOB.

43)  Ha3oBuTe 1 0OXapaKTePU3yHTE XUMHUYECKUE STIEMEHTBI, 00JI1aIaf0IHe CBOWCTBAMH IMOJTY-
IIPOBOIHHUKOB.

44)  Ha3oBuTe U 0OXapaKTEPHU3YHTE MOITYPOBOJHUKOBBIE XUMHUIECKUE COSTHHEHHUS U MaTePH-
aJbl Ha UX OCHOBE.

45) Kakue ¢usndeckue sBIeHUS B OTYIPOBOTHUKAX SIBISIFOTCS HanOoJiee BaXXKHBIMU, U TSI Ka-
KHX 1IeJIEH OHU UCTIONB3YIOTCS?

MarnuTHble MaTepUAJIbI

46)  OxapakTepu3yiiTe MarHUTHBIC CBOMCTBA MaTEPHAJIOB.

47)  JlaiiTe XapaKTEpPHUCTUKY MArHUTOMATKHX MaTePHAJIOB.

48)  OxapakTepu3yiTe MArHUTHbBIC MAaTEPUAIIbI CIICIIUATH3MPOBAHHOTO HA3HAYCHUSI.

49)  laiiTe XapaKTePUCTUKY MarHUTOTBEP/IbIX MaTEPHAJIOB.

50) KakoBsl TpeOOBaHHUS K MArHUTHBIM MaTepHaliaM U KaKhe BUIbl MArHUTHBIX MaTEPUAIOB
UCIIOJIb3YIOTCS B DJIEKTPOTEXHUKE?

3apaumn

51) PannouacToTHBIN KOAKCHANBLHBINA KA0EIh CO CIIOIIHON M30JISIUENR U3 IOIUITUIIEHA UMeE-
€T IMaMETP BHYTPEHHETO MPOBOJIA 7% 10 M 1 BHEWHMI JIMAMETP IO U3OJIALMH 7% 103 . Jnuna
kabens 1,0 m. Onpeznenute eMKOCTh MEXIYy BHYTPEHHHUM IPOBOJOM M HapyXHOW 000JI0YKON

kabes (B (hapajiax Ha MeTp JUTHHBI). JIu3IeKkTprudeckas MPOHUIIAEMOCTh MTOJIMATHIICHA E,= 2,3.
52) O1eHUTh 3HAYCHHS TAHTEHCA yTrila AUAJIEKTPUUECKUX MOTEPh I HEPTSIHOTO KOHJIEHCA-
TOPHOTO MacJla ¢ YAEJIbHBIM COIIPOTUBIEHUEM Py = 4x109 OM*M U AMIIEKTPUUECKON IPOHUIIA-
eMocThio €= 2,2 mpu yactotax 50 I'm u 1 kI'11.
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53)  Ha jBe MPOTHBOMONOXKHBIE IPAHM KYOHMKA M3 MONMBHHIIXIOpHAA ¢ pebpom 2x107 m
HAHECEHbI CIIOM METajlla, CIy)Kallue 3JIEKTPOJaMH, Yepe3 KOTOpble KyOUK BKIIIOYAETCS B DJIEK-
TpuyecKyto nenb. OnpeaennuTe 3HaYeHHE YCTAaHOBHUBILETOCS TOKA Yepe3 KYOHK IpU MOCTOSIHHOM
HanpsbkeHun 2000 B, ecnam  yaenpbHOoe 00BEMHOE CONPOTHBIICHHE —IOJTMBUHUIXIIOPH]IA

14 13
Py=10"0Om* M, a ynenbpHOE IOBEPXHOCTHOE CONPOTHUBIIEHHE Ps = 2x10™ Om.

54)  Ilnockuit kepamuueckuii KoHaeHcaTop (€=12) ObLI 3apHKCH OT HCTOYHHMKA HAIPSHKCHHEM
1500 B u ocraBnen pa3zoMkHyThIM. Uepe3 600 ¢ pa3HOCTh NOTCHIIMAJIOB HA €ro 0OKIaJKaxX OKa-
3anack paBHo# 150 B. Onpenenute ynenpHoe 00bEMHOE COMPOTHBIICHUE IUAICKTPUKA KOHJICH-
caTopa (TOBEPXHOCTHOM YTEUKOH IIpeHeOpeyn ).

55)  JIMdNeKTpHK IIOCKOTO KOHJCHCATOPa HMEET CIICIYIONINE XapaKTePUCTHKH:
pV:1013OM'M; tgd=0,001; &=5. [Imomanp oOkIanok KoHAeHCaTopa 0,1 M2, TOJIIINHA IUDJIEK-
TpuKa 2+ 107 m.

Ornpenenure:

a) 3HAYEHHUE TOKA YTEUKU U PACCEUBAEMYIO B IMAJIEKTPUKE KOHIEHCATOPA MOIIIHOCTh MpHU
noctosiHHoM Hanpspkenuu 5000 B;

0) paccenBaeMylo B TUAIIEKTPUKE KOHJEHCATOPA MOIIHOCTD MPHU MEPEMEHHOM HaMPsKEHUN
5000 B u yactore 50 'l (HOBEpXHOCTHOW yTEUKOM MpeHeOpeyb).

56)  MomHOCTb, OTpeOIsIeMas ICKTPOHATPEBATEIBHBIM 3JIEMEHTOM MpH HampshkeHun 220
B, pana 500 Br. [logcuuTaiite mmHy, HEOOXOIUMYIO ISl U3TOTOBIICHUS 3TOTO JJIEMECHTA, HU-
xpomoBoii (Mapku X15H60) 1 KOoHCTaHTaHOBOM MTPOBOJIOKH THAMETPOM 2 X 10* m. Harpesarenn-
HBII DJIEMEHT M3 KOHCTaHTaHa paboraet mpu Temmneparype 400 °C, a u3 HHUXpOMA - IPHU TEMIIE-
parype 90 °C. (Puuxp=1,2x10"° OM* M, Oy xp= 200x10° K™, Proer =0,5%10° Om -+ m,

Olp roner=5%10° K™).

57)  Kongencarop tumna KP, Tu371eKTPHUKOM KOTOPOTO SIBISETCSA KOHICHCATOPHAS CIIFO/1a Map-
ki CO (myckoBut), umeet eMkocTh C=470 n®d. Haitnute 3HaUeHUS JUAIEKTPUUECKUX TOTEPh B
3TOM KoHjeHcaTope npu HanpspkeHun 2000 B u aByx pasnuusbix yactotax (1 xI'mu 1 .MI'n),
€CJIM M3BECTHO, YTO YIroJI AMDJIEKTPUYECKUX IOTEPh MYCKOBUTA PAaBEH 25x10™ npu yacrore 1
Kl m 3,3% 10 npu yacrote 1 MI'.

58)  JKuakuif 2IeKTPOM3OIAIMOHHBINA MaTepHa - JBHAHOE MAcio - pH Temmeparype +20 °C
UMeeT IMHAMHUECKYI0 BsA3KocTh 55 Ila*c u ynenbHoe 00bEeMHOE CONPOTHUBIICHUE Py = 6,5><1014
Om*M. Omnpeznenure ynenbHoe oobeMHOe compoTuBieHue npu +120 °C, ecau M3BECTHO, YTO
BA3KOCTb KHUJIKOCTHU IpH 3ToW TemmnepaType paBHa 0,45 Ia-c. KonnenTpanus, 3HaueHus 3apsiia
Y pa3Mepbl HOCUTENIEH 3apsiia B MaTEpUasie He U3MEHSAIOTCS ¢ TEMIIEPATypOHl.

59)  Ilpu HOopMmanbHBIX yeaoBusx (P=0,1 MIla, t =+20 OC) AJIEKTPUYECKasi MPOYHOCTH BO3/IyXa
IPU PAcCTOSIHUU MEXKIY JIEeKTpoJaMu POroBckoro (3T 37€KTpo/Ibl MO3BOJISIOT HOIYYUTh OJIHO-
poaHoe moe) 1x 10%m. cocrasisier npumepHo 3 MB/m. Onienute npoOUBHBIE HANPSHKEHUS ATO-
ro BO3AYIIHOTO IPOMEXKYTKAa IPH HOPMAaJbHBIX YCIOBUSAX M Ipu yciuoBuu: t=+30 °C.
P=265mm.pr.cT.

60)  [omblil LMIMHADP ¢ HAPY)KHBIM TUAMETPOM 5X 107 m, BHYTPEHHHUM JUaMETPOM 4x10% M u
BbICOTOM 1,2 M, yJ€JIbHBIM OOBEMHBIM CONPOTHUBIIEHUEM p\,=5><109 OM*M U yIeiapHBIM MTOBEpX-

HOCTHBIM COINPOTHUBJIEHHEM Ps = 2x10" Om 3axar MEXAY METAUINYECKUMU DIIEKTPOJaMU, K
KOTOpBIM IpuiokeHo HanpspkeHue U =1500 B mocrosiHHOrO Toka. OnpenenuTe TOK, IpOTeKa-
IOLUN Yepe3 UUIMHAP U IOTEPU MOLITHOCTH B HEM.

3.2 3ajaHus I MPOMEKYTOYHOM aTTecTaluu

KoHTpo/1bHBIE BONPOCHI K IK3aMEHY
O6mas knaccu@uKaus 3JIeKTPOTEXHUUYECKUX MaTepUaoB.
DNEeKTPONPOBOIHOCTh AUAIEKTPUKOB. OCHOBHBIE MOJIOKEHUS.
Krnaccudukanys MarHuTHBIX MaTepUasoB.
DIEKTPONPOBOIHOCTh T'a30B.

PN E
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[Iponiecc HamarHMYUBaHUsI U MarHUTHAs! IPOHULIAEMOCTb.

Kak sxcneprMeHTanbHO ornpenesseTcs 3JIeKTPONPOBOAHOCTD KUJIKUX JUAIEKTPUKOB.
HamarnnuuBanue ¢eppo- u pepprMarHeTHKOB MepeMEHHBIM MarHUTHBIM nosneM. Kpu-
Bas HAMarHUYUBaHUS.

Kak 3xcnieprMeHTanbHO OIPENEseTCsl 3JEKTPOIIPOBOJHOCTD TBEPABIX JUJIEKTPUKOB.
MarauTHbIii MOMEHT aToMa U ero (opMHpoOBaHUE.

Kak skcriepuMeHTaIbHO ONpenenseTcss 3aBUCUMOCTh tgd OT TeMIlepaTypbl U 4acTOTHI
IPU TUTOJIBHO-PEJIaKCALIMOHHON MOJIIPU3aIUH.

Pe3onancHas nonspusanus.

3aBUCUMOCTh AJIEKTPONPOBOJIHOCTH MPOBOJHUKOBBIX MAaTEpHUajIOB OT TEMIEpaTyphl U
nedopMaruii.

[Ipouecc nepemarunuuBanus. [letns rucrepesuca.

TemmoBoii poOoii.

TennonpoBogHoCcTh MeTauioB u 3pdext TepmoIJIC.

Kak skcnepuMeHTanbHO ompesensercs AUAIEKTPUYEcKas MPOHUIIAEMOCTh KOMIIO3MIIU-
OHHBIX TUDJIEKTPUKOB.

KpuonpoBoanMocTs 1 CBEPXIIPOBOJUMOCTb.

DneKTpOHHAs MOJSPU3ALIHSL.

[ToBepxHOCTHBIH 3()(hEeKT B TPOBOJAHUKOBBIX MaTepHajax.

WNonnas nonsipuzanus.

[loTepu B MarHUTHBIX MaTepUaaXx.

HonHo-penakcanmoHHast MOJIIpU3alus.

Dddexr Xomna.

Cxema 3aMeIIeHHs] TUIOTETUYECKOTO TUAIEKTPUKA 00JaJaroero BCeMH BUAAMH MOJS-
pu3aLuu.

3aBUCUMOCTD AJIEKTPOMPOBOJHOCTH MPUMECHOTO MOIYIPOBOJHUKA OT TEMIIEPaTypPhI.
JlunonpHO-penakcallioOHHAasl MOJSIPU3ALINSL.

Jusnexktpuyeckue norepu. O0Iue MOHATHS.

OcCHOBHbBIE BHEIIHUE SHEPreTHYECKHe BO3JCHCTBUS, BIUSIOLUIME HA CBOWCTBA MOIYIpPO-
BOJHUKOB.

P —N nmepexon.

DNEKTPOHHO-pENaKCAllMOHHAs MOJISAPUA3ALIMSL.

MurpanuoHHas noJaspu3anus.

BAX nonynpoBosiHHUKa.

DNeKTpUYECKU MOMEHT B JUAJIEKTpUKax. JlM3aeKkTpuueckas MPOHUIIAEMOCTh U €€ (u-
3UYECKHH CMBICIT.

Kak skcnepuMeHTaIbHO ONpenesnseTcs 3aBUCUMOCTh tgd OT TemmepaTypsl MpU AUMNOIb-
HO-PEJIAKCALIMOHHON MOJIIPU3ALUHU C YYETOM dJIEKTPOIIPOBOJHOCTH.
DNEKTPONPOBOAHOCTh MOIYIPOBOIHUKOB.

CamonpousBoiibHas (CIOHTaHHAs1) MOJISIPU3ALUS.

Krnaccudukanus npoBoAHUKOBBIX MaTEPHAJIOB.

[Tpo6oii ra3000pa3HOTO AMDIEKTPUKA.

3aBUCUMOCTh MarHUTHOM MPOHUIIAEMOCTH OT BHEIIHUX (PaKTOPOB.

Kak skcriepuMeHTanbHO OINpeneNnseTcss 3aBUCUMOCTh tgd OT 4YacTOTHI NMPH JUIOJIBHO-
pellakCallMOHHON MOJIIPU3ALUHU C YUETOM 3JIEKTPOIIPOBOJHOCTH.

®opMHUpOBaHKME MATHUTHOTO MOMEHTA aToMa.
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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