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1 OO6uume mojoxKeHus

Pabouas nporpaMma JUCHMIUIMHBI «OJIEKTPOTEXHUYECKUE MAaTepUallbl U JIEMEHTbI
AIIEKTPOHHON TEXHHKH» COCTaBJIEHA B COOTBETCTBHH C TpeOOBaHMIMH (heJepaibHOTO rocynap-
CTBEHHOI0 00pa30BaTEJIbHOTO CTaHJapTa, YTBEPXKJICHHOIO NMpukazoM MuHucTepcTBa 06pa3zoBa-
HUs 1 Hayku Poccuiickoit ®deneparu Ne 927 ot 19.09.2017, u ocHOBHO# npodeccroHanbHON
00pa30oBaTeNbHON MpOrpaMMbl MOATOTOBKH «IIpOMBINIIEHHAs 3JIEKTPOHUKA» 110 HAIPABJICHUIO
11.03.04 "DOnexTpoHUKa U HAHOAJIEKTPOHUKA" .

IIpakTHyeckas MOArOTOBKA PeaIM3yeTcsl Ha OCHOBE:

[Mpodeccnonansubiii crangapt 29.007 «CIIEHUAAJIMCT 11O IMPOEKTUPOBAHUIO
MUKPO- 1 HAHOPA3MEPHBLIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o06menHas TpynoBasi pyHkmus: A PazpaboTka MpUHIIMITHAIBHON IEKTPUIECKON CXe-
MBI MUKPO3JIEKTPOMEXAHUUECKOW CUCTEMBI.

HVY-4 IlpumeHnsaTs METO/IbI M1 KOMIIBIOTEPHBIE CUCTEMBI MOJIEJIMPOBAHUS M aHAJIW3a MaTe-
pPHAJIOB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHON TEXHUKHU.

3anaun dopMupoBaHUE HABBIKOB BBIOOpA M MPUMEHEHHUS 3JIEKTPOTEXHUUECKUX MaTe-
AUCINIIINHBI PpHAJIOB Pa3JIMYHOrO Ha3HAYCHUS
OcHOBHBIE [TpoBOAHHMKOBBIE MaTEPUAIIHI.
pasjieinsl / TeMsl JvanekTpudeckue MmaTepuaibl.
AUCHHILIHHBI [TonynpoBOAHUKOBbIE MATEPHAIIBI.
MarauTHblE MaTepUaIIbI.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs MO AUCHMILIUHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

[Ipouecc wu3yueHUs OUCHUIUIMHBI «DJIEKTPOTEXHUUYECKHUE MAaTepuagbl U 3IIEMEHTHI
AJIEKTPOHHOW TEXHHKW)» HaINpaBiieH Ha (POPMUpOBAHUE CIIECIYIONIUX KOMMETEHIIMH B COOTBET-

ctBun ¢ ®I'OC BO u ocHOBHO# 00pa3zoBaTenbHOM MporpaMmoi (Tabnuna 1):

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

Konx n HanmeHoBaHue WNHuKaTophl TOCTUXKEHUS [Inanupyemsle pe3ysbTaTsl
KOMIIETCHIINU 00y4YeHHs IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-2 Croco6en | OIIK-2.1. 3HaeT OCHOBHBEIE METO- | 3HATH OCHOBHBIE METOALI U
CaMOCTOSATEILHO JIbI ¥ CPEJCTBA MPOBEJACHUS DKC- | CPEJCTBA MPOBEICHUS IKCIEPH-
MPOBOJIUTH JKCIIe- | IEPUMEHTAIbHBIX HCCJIEIOBAHMM, | MEHTAIBHBIX HCCIEIOBAHUI IO
pUMEHTAJIbHBIE  HC- | CHCTEMBl CTaHIApTHU3AIlMHd U CEpP- | ONMPEACIICHUIO IapaMeTpOB Ma-
CIEeIOBaHUS ¥  HC- | TU(DUKAIINH. TEPUATIOB U BJIEMEHTOB JJIEK-

noip30Bath  ocHOB- | OIIK-2.2. Ymeer BbIOMpaTh CIIO- | TPOHHOH TEXHUKH.

HBIE TIpHEMBI 00pa- | cOObBI U CpelncTBa M3MEpPEeHH U | YMETh BBIOMpATh CIOCOOBI U
OOTKM ¥ TIPEJCTaB- | MPOBOAMTh DKCIEPHUMEHTAIbHBIC | CPEJICTBA M3MEPEHUN M IMPOBO-
JICHUS]  TIOJIYYEHHBIX | UCCIIEIOBAHUS JUTh DKCIEPUMEHTAIbHbBIE HC-
JAaHHBIX OIIK-2.3. Bnageer cmnocobamu | CJIeAOBaHUS MAaTEpPUATIOB U dJie-
00paboOTKK W TPEICTABICHUS MO- | MEHTOB YJIEKTPOHHOU TEXHUKHU
JYYEeHHBIX JAHHBIX M OICHKU To- | Bmamers cmocobamu 006paboTku
TPEUTHOCTH PEe3yJNbTAaTOB M3MEpe- | U MPEACTABICHUS TMOJTYYECHHBIX
HUI JAHHBIX 10 JKCICPUMEHTATb-
HBIM HCCJICIOBAaHUSIM MaTepua-
JIOB ¥ DJIEMEHTOB 3JICKTPOHHOMN




TCXHUKHU

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucuurminHa «DJIEKTPOTEXHUYECKHE MaTephalibl U AJIEMEHTHI JJIEKTPOHHOW TEXHH-
ku»uszydaercs Ha 1 kypcee(ax) B 2 cemectpe(ax).

JlucuurimHa BXOAMT B coctaB Onoka 1 «/lucuurumebl (MOAYNH)» M OTHOCHUTCS K
00s13aTeILHON YaCTH.

Jli1st OCBOGHUS AMCIUIUIMHBI HEOOXOIMMBI 3HAHUSI, YMEHHSI, HABBIKU W / WJTU OTIBIT TPaK-
TUYECKOH JesTeTbHOCTH, C(POPMHPOBAHHBIE B TPOLECCE W3YYECHHUS AUCHUIUIMH / TPAKTUK:
«CpezcTBa aBTOMaTH3UPOBAHHBIX BBIYUCICHHI.

3HaHus, yMEHUS U HABBIKH, C(HOPMUPOBAHHBIC MPU U3YYEHUH AUCLUUIUIMHBI «JIEKTPO-
TEXHUYECKHE MaTepPHajbl M IEMEHTHI 3JIEKTPOHHON TEXHHUKH», OYAyT BOCTPEOOBaHBI IPU U3Y-
YCHUH MOCICAYIOINX AUCHUIIIINH: <<MCTpOJIOFI/I$[ U TCXHUYCCKUC U3MCPCHUA), «be3omacHoCTh
KHU3HEICATEILHOCTHY, «OCHOBBI TPOMBIIICHHONH aBTOMATUKH U POOOTOTEXHUKHUY.

I[I/ICIII/IHJII/IHa <<3J'ICKTpOTeXHI/I‘-IGCKI/Ie MaTcepHrajibl U 3JICMCHTDBI BHCKTpOHHOﬁ TEXHUKUN»
YaCTUYHO peainu3yercsi B (opMe MPaKTUYECKOH MOATrOTOBKHU. [IpakThyeckas MOAroToBKa opra-
HU3YETCS IyTEM MPOBEICHUS Ta00paTOPHBIX PadoT.

JucuuiuimHa «JIEKTPOTEXHUYECKAE MATEPUANBl U DJIEMEHTHI DJIEKTPOHHON TEXHHUKHY B
pamMKax BOCIHTATEIbHOW pabOTHl HampapiieHa Ha (OPMUPOBAHHE Yy OOYUYAIOIIUXCS YMEHUS ap-
T'YMEHTHPOBATh, CAMOCTOSITEJIbHO MBICIIUTh, PAa3BUBACT TBOPYECTBO, MPOPECCUOHATIBHBIC yMe-
HUAA.

4 O0beM TMCHUNJIHHBI (MOAYJIs1) B 3a4eTHBIX €IMHHUIIAX C YKA3AHHEM KOJHYeCTBA
aKajgeMHYecKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenoaaBatesieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIBLHYI PadoTy
00y4Yar MU XCH

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 4 3.e., 144 akan. gac.
Pacrnipenenennie o6beMa AMCUMITINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOJYJIS) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKUX 4aC0B

OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 144

KonTakTHas aynuropHas padora o0y4yawummxcs ¢ npenojgasaresaem (1o 64
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uucie:

3AaHATHSA JEKIHOHHOI'0 THIIA (J'ICKI_II/II/I 1 UHBIC y‘-Ie6HBIC 3aHATUA, IIPEAY-

CMaTpHBaroIlKe NMPEUMYIIECTBEHHYIO Nlepeiady yueOHoi nHpopmanuu me- 32
JTarOrMYeCKUMU paOOTHUKAMM )

3aHATHSA CEeMHMHAPCKOro THNA (CEMUHApbI, MPAKTUUYECKHE 3aHATHSA, MpaK- 32
TUKYMBI, JJabOpaTopHble pabOThl, KOJJIOKBUYMbl M MHBIE aHAJIOTHYHBIE 3a-

HATHUS), B TOM 4uclie B (hopMe MPaKTUYECKON MOATOTOBKHU: 8

CamocTtosiTe1bHAsA padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rPynoBble KOHCYJIbTAINH, WHINBUAYATHHYIO paboTy 00y4ato-
HIUXCS C MPEeroAaBaTeIsiMU (B TOM YUCIIE UHAUBUAYAIbHbBIE KOHCYJIbTALIUHN); 44
B3aUMOJICHCTBHUE B AJIICKTPOHHON WH()OPMAITMOHHO-00pa30BaTEIHLHOM cpeie
BYy3a
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHUX YaCOB

[TpomexxyTouHasi aTTecTanus 00yJarmuxcs — JKk3aMeH

36

5 Coaep:xaHue TUCHUILTHHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3aeaM)c yka3aHueM OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX

4acoB M BUIOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coiepKaHue JUCIUILTUHBI (MOTyIs)

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00yYaIOUINXCS U TPYA0EM-
KOCTh (B Yacax)

KonTakTtHas paborta
HaumenoBanue pa3ennoB, TeM U coJepKaHuE IpenojaBaTess ¢ 00yJarouMMHUCs
Marepuana Jlekiuu | Cemunap- | JlaGopa-
CKHe TOpHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHATHUSA)
Pa3nes 1 IlpoBoaHNKOBbIE MATEePHAJIBI
Tema 1.1 1 2
Beenenue u knaccudukanys 3JeKTpOTEXHUYe-
CKHX MaTepuaJioB
Tema 1.2 2 2 2 3
DJIEKTPONPOBOJHOCTH METAJIIIOB.
Tema 1.3 2 2
Oddext TepMoI/IC u 3pdekT BrITEeCHEHUS TOKA
Tema 1.4 1 2
OddexT cBepXITpOBOAUMOCTH
HUTOI'O no pasgeny 1 6 2 2 9
Paznes 2 /IludiieKTpHUecKHe MATEPHAJIbI
Tema 2.1 9 1 o 5
DJIEKTPONPOBOJHOCTD NUIIEKTPUKOB
Tema 2.2
DJIEKTPOHHAs U MOHHAs NOJISIpU3aIus JU3JIeK- 2 2 2* 1
TPUKOB
Tema 2.3
JumnonpHO-penakcamoHHas oJISIpru3aIus Ju- 2 2 2% 2
AIIEKTPUKOB
Tema 2.4 9 5 % 5
JwusnexTpudeckue notepu
Tema 2.5 9 5 2 2
DJeKTpUYEecKasi IPOYHOCTH ra3oB
Tema 2.6 9 5
[Tpo6oii TBEPABIX U KUJIKUX AUIIEKTPUKOB
HUTOTI'O no pa3neny 2 12 9 10 17
Pa3znen 3 [1osrynpoBOAHNKOBbIE MATEPHAJIBI
Tema 3.1 2 3
OIEKTPONPOBOAHOCTD NOTYIPOBOJHUKOB




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBatess ¢ 00yJaouMIcs
MaTepuaia 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 MAaTHUTHBIX MaTEPHAIIOB
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 caMOCTOSITeIbHASI pa60Ta 00y4aAIOLIUXCS MO TUCHUTITIHHE
(MmonyJi0)

[Ipu mmaHupoBaHUU CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIECAYIOIINM PaCIpeeICeHHEeM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacIiCHUC 4aCOB HA CaMOCTOATCIIbHYIO paGOTy

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI KoJsnyecTBo yacos

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

44

7 OueHOYHBbIE CPeICTBA /ISl IPOBEAeHUS TEKYLIEero KOHTPOJIsl U
NPOMEKYTOYHOH aTTeCcTAUM 00y4aIOIIUXCH M0 JUCHUIINHE (MOIYJII0)

@OHJ OLEHOYHBIX CPEACTB IS IPOBEICHUS TEKYILETO KOHTPOJSA YCIEBAEMOCTH H
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.
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[TonHBINH KOMITJIEKT KOHTPOJBHBIX 33IaHUI UM UHBIX MaTEPHAIOB, HEOOXOIUMBIX IS
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS MO JUCIUILIMHE (MOMAYJI0), MPAKTHKE 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. DnekrpomatepuaioBeieHue [DIEKTPOHHBIN pecypc] : yueOHOE moco-
oue / E.E. IlpuBanoB; CTaBponoJIbCKUi TOCYJapCTBEHHBIN arpapHblii yHuBepcuteT. — CTaBpo-
nonb: ATPYC, 2012. — 196 c. // ZNANIUM.COM : anekTpoHHO-OHOIMOTeYHas cuctema. — Pe-
KUM foctyna: http:// www.znanium.com/catalog.php?, orpaHuueHHBIN. — 3arj. ¢ SKpaHa.

2) HoBukor W.JI. MatepuanoBenenune. KOHCTPpYKIIMOHHBIC U DIICKTPOTEXHHUYECKHE 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-OMONMOTEeYHast 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-
n3mat, 1985. - 305¢.

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)CrpaBOYHHUK MO JIEKTPOTEXHHUeCKMM Mmarepuanam: B 3 7. T. 2 / mox pen. 10.B. Ko-
putkoro [u ap.]. - 3-e u3g., mepepad. - M.: Dueproatomm3aar, 1987. — 464 c.

3) CipaBOYHKK MO JJIeKTpoTexHn4YeckuM Matepuanam: B 3 1. T. 3 / mox pexn. FO.B. Ko-
putkoro [u ap.]. - 3-e usg., 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?, orpanuueHHbIN. — 3aril. ¢ SKpaHa.

8.3 Mertoauueckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUTIMHbI

W3yuenne TUCHUIUIMHBI «DIEKTPOTEXHUUECKOE MaTEepUAIOBEIEHHUE» OCYIIECTBISIETCS B
MPOIIeCCe ayIUTOPHBIX 3aHATUN M caMOCTOsITeNIbHOU padoThl cTynenTa (CPC). AynuropHsie 3a-
HATHS IPOBOJATCS B (pOpMeE JIEKLIUI U JJaOOPATOPHBIX 3aHATHH. Pa3iesnsl TUCHMITIIMHEI CleayeT
U3y4daTh IOCJIEN0BaTeNbHO, HauMHas ¢ nepsoro. Kaxnelii pasnen, popmupyer HeoOXoaumbie
YCIIOBHS JUIsl CO3JIaHUSI CHCTEMHOTO MPECTABICHUS O MPeIMETe JUCIUIUINHBL.

CamocrosTenbHas pabota siBiseTcss Haubosee MpoAyYKTUBHON (popmoit 0OpazoBaTeIbHOMN
U MI03HABATENbHON JEATeNbHOCTU cTyeHTa B epuo ooyuyenus. CPC nHanpasiena Ha yriayoie-
HUE U 3aKPEIUICHUE 3HAHWM CTYJIeHTa, pa3BUTHE NpakTuiyeckux ymenui. CPC Bkirogaer cieny-
IOIIHE BUIBI paboT:

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

— OIEPEKAIOIIYI0 CAMOCTOATEIbHYIO paboTy;

— BBINIOJIHEHUE M 0(OpPMIIEHHE PacYeTHO-TPahUUeCcKOro 3a1aHus;

— U3y4€HUE TeM, BBIHECEHHBIX Ha CAMOCTOSITEILHYIO TPOPabOTKY;

— 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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JIeJIeHUS, TIOJIX0/1bl, KOHIIETIIUU U METOJIUKH.

KouTponb camocTosTensHOM pabOThl CTYIEHTOB M KAaueCTBO OCBOCHHS JAMCLMITIMHBI
OCYIIECTBIISIETCS MOCPEICTBOM:

— IUCKYCCUH U BBIOOPOYHOTO OMPOCa CTYACHTOB Ha JIGKIIMOHHBIX 3aHSATHUSX;

— 3aMIUTHI JIA0OPATOPHBIX PadoOT;

— BBINOJIHEHHUS U 3alIUTHI paCYeTHO-TPapUIEeCcKOro 3a/laHusl;

— JK3aMeHa.

Texymuit KOHTPOJIb KaueCTBa OCBOCHUS OTAEIBHBIX TEM JAMCLUUILIIMHBI OCYIIECTBISETCS
Ha OCHOBE PEUTHHIOBOM CHCTEMBbI. DTOT KOHTPOJb OCYLIECTBISETCS B TEUEHUE CEMECTpa U Ka-
YECTBO YCBOEHUSI MaTepuaia (BBIIOJIHEHUS 3aJlaHus) OL[CHUBAETCs B OajiaX, B COOTBETCTBUH C
Tabnuieit 5.

[IpomexyTouHas aTTectanus (IK3aMEH) MPOU3BOAUTCS B KOHIIE CEMECTpa M TaKKe olle-
HUBaeTCs B O0ayuiax. DK3aMEeHAIMOHHBINA OMIIET BKITFOYAET B CeOsI IBa TECOPETUIECKHUX BOMPOCA.

WToroBelii peWTHUHT ONpeAesseTcsi CyMMUPOBaHUEM OasllioB TEKYIEH OLEHKU B TEUCHHE
cemecTpa M 0ayioB, MOJYYEHHBIX HAa MPOMEXKYTOYHOW aTTECTallMd B KOHIIE CeMecTpa Mo pe-
3ynbTaTraM 3k3aMeHa. MakcuMaibHbIA Oajul TeKYyIIero KOHTPOIs COCTaBisieT 65 OamioB, mpo-
MEXYTOUHOM arTectanuu (9K3ameH) — 35 0amioB; MakCHMalbHbBIM UTOroBHIN pediTuar — 100
6amioB. OleHKe «OTJIIMYHO» COOTBETCTBYET 64-75 0amioB; «xopomo» — 57-63; «ya0BIeTBOPH-
TenbHO» — 49-56; MeHee 49 0aioB — «HEYAOBIETBOPUTEIHLHOY.

8.4 CoBpemennble npodeccuoHATIbHbIE 0a3bl JAHHBIX U HH()OPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU 0CYIecCTBIeHUN 00Pa30BaTeIbHOI0
npouecca 1no JUCHUILINHE

1 DnexTponHo-O0ubIHOTeYHAs cucteMa ZNANIUM.COM - http://www.znanium.com
2 DrextpoHHO-0MOMHOTeuHas cuctema IPRbooks - http://www.iprbookshop.ru
3 NapopmanmoHHo-cripaBouHas cucrema «KOHCYIIBTaHT TUTIOCH.

8.5 Ilepeuennb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKAINMOHHOW CeTH
«/HTepHET», HEOOXOAMMBIX /IJISl OCBOCHUS TMCHMILINHBI (MOLYJIs1)

1 DnekTpoHHBIe HHPOPMALMOHHBIE PECYPChI U31aTEIbCTBA
SpringerSpringerJournalshttps://link.springer.com.

2 EnuHOe OKHO JOCTYIa K 00pa3oBaTeNbHbIM pecypcaM // DeKTpoHHbI pecypce [Pexum nocty-
na: cBoOoaubIi [http://window.edu.ru.

3 DneKTPOHHBIN mopTan HaydHoWnuTepatypsihttp://www.elibrary.ru.

8.6 JInuen3uonHoe U cBOOOAHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHue, uc-
NMoJib3yeMoe MpPH OCYIIeCTBJIEHUH 00pa30BaTeJbHOI0 Mpolecca Mo JTHCHHUILINHE

Tabmuna 7 — [lepeuenpb UCHoab3yeMOro MporpaMMHOro o0ecredeHus

Haumenosanue I10 PexBu3uThI / YCJIOBUA NCTIOJIb30BAHU
MicrosoftimaginePremium JlnensnonHkIH oroBop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOIB30BaHUS IO CCHUIKE:

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

9 OpFaHH33HHOHHO-HC}13FOFI/I'—[CCKI/IC yciaoBus
OpFaHI/ISaHI/ISI 06pa30BaTCJIBHOI‘O mponecca perilaMCHTUPYCTCSA y‘{e6HBIM IJIaHOM U pac-

nucaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckuid. [[is Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTaHABIMBAETCS MPOAOJKUTENBHOCTHIO 45 MUHYT.
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IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIyaTbHOH 00pa30BaTENbHONW TpaeKTOpUU 0Oyuaro-
IIUICS UMEeT MPaBO Ha Mepe3adyeT COOTBETCTBYIONINX AUCIHUIUIMH U MPO(ECCHOHANBHBIX MOIY-
Jeif, OCBOEHHBIX B IIPOIIECCE MPEIIIECTBYIOIIEro 00y4eHus, KOTOPbIH 0CBOOOXKIaeT 00yyaroIie-
rocst OT HEOOXOAMMOCTH UX IOBTOPHOTO OCBOCHHUSL.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHblil npoiiecc Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BAaHUM TPaau-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH. TpaauiinoH-
Hble 00pa3oBaTelIbHbIEe TEXHOJIOTUHU MPECTABICHBI JEKUUIMUA U CEMHUHAPCKUMHU (TPAKTUYECKH-
MH) 3aHATHSIMH. IHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH HCIIOIB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX POpM mpoBeneHus 3auatuil. Mudopmannonusie
00pa3oBaTeyibHbIe TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTUBHU3ALMU CaMOCTOSITEIHLHOM paboTh
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

9.2 3aHATHSA JEKIIHOHHOI0 TUIIA

JleKMOHHBII Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha mepBoii niexiu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTENBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKuMOHHBIN Kypc MOJDKEH JaBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oosee riryboKoe TOHUMaHHUE YYeOHBIX BOIPOCOB NP 3HAYUTEIHHO MEHBINEH 3aTpaTre BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS IPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAThIBAIOT BCE OCHOBHBIE PA3/EIIbl.

OcHoBHO# (hopMOIi MPOBECHHUSI CEMHHAPOB SABJISIETCS 00CYXJIeHHe Hauboee npodsem-
HBIX M CJIOKHBIX BOIPOCOB IO OT/AEIBHBIM TE€MaM, a TakXe pa30op NPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH mperojaBaTessl BXOJAT: OKa3aHHE METOIWYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, ITPEAJIaracMble MPErnogaBaTeieM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJIHEHUE NMPOEKTHBIX U MHBIX 3a[aHH;

* aCCHCTHUPOBAHUE IIPEINOJABATEIIO B IIPOBEICHUH 3aHATUH.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHHKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OueHrBaHue 3aJaHUM, BBINOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOAUT B HAKOIUICH-

HYIO OLICHKY.
9.4 CamocTosiTeibHAsI padoTa 00y4aIOIMXCSl 0 TUCHUIIJIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHAINPaBIEHHOTO
NpUOOpETEeHUsI CTYJAEHTOM HOBBIX 3HAaHUM, YMEHUN 0e3 HEeMmOCPEeICTBEHHOI0 y4JacTHsl Mpernojia-
BaTels, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBICHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosTETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYJICHTOB;

+ yri1yOJeHHe U pacllupeHue TEOPETUIECKUX 3HAaHUM;



- (hopMHUpOBaHME YMEHUH HCIIOJIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

Ilepen BbIOMHEHHEM OOY4YaIOUIMMUCSA BHEAYIUTOPHOM CaMOCTOATENBHOW paboOThI Mpe-
[IOABATEJIb MOKET IIPOBOJUTH MHCTPYKTaX II0 BBINOJHEHUIO 3agaHus. B HMHCTpyKTax
BKJIIOUYAETCS:

- LIeJIb U COJIepKAHUE 3aIaHNUs;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTUPOBOYHBIN 00bEM PaOOTHI;

* OCHOBHbIE TpeOOBaHHUS K pe3ysibTaTaM pabOThl U KPUTEPUU OLIEHKH;

* BO3MO)KHbIE TUIIMYHBIE OIINOKY IIPU BBITIOJTHEHUH.

WHcTpyKTax NpOBOIUTCS IpenojaBaTeieM 3a cyeT 00beMa BPEMEHHM, OTBEIEHHOI'O Ha
U3y4EHUE NUCLUIUIVHBIL.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOATENBHOM PabOThl CTYAEHTOB MOJKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeiIemy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIA0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypBHI.

[Tomemienust 1151 caMOCTOATENbHOM pabOThl 0OYUYAIOIIMXCSl OCHALIEHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsl K ceTu «MHTepHeT» M obecrneueHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3allly.

9.5 MeToanueckne ykazanus JJis 00y4AHMINXCS MO0 OCBOECHHUIO U CHUIIIMHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS L€1ecO00pa3HO BBHIMOIHATH CIIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenne yueOHOM NUCHUIUIMHBI JOPKHO BECTHCh CUCTEMATHUECKH.

2. [Tocne u3yuyeHus: Kakoro-i1ubo paszena no y4eOHMKY WM KOHCIEKTHBIM MaTepuagam
pPEKOMEH/IyeTcsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3zie-
na.

3. Ocoboe BHMMAaHUE CIIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITEIBHO, 3a/1a€TCs Ha JIEKLIUAX MpPero-
naBatenieM. MM ke aroTcs UCTOYHUKH (B MEPBYIO OYepe/lb BHOBH M3JaHHbBIE B MEPUOIUYECKON
HaY4HOI uTeparype)ass 0ojiee JeTaabHOro HIOHUMaHUS BOIIPOCOB, 03BYUEHHBIX Ha JIEKIUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIIOJIHUTH
€ro ¢ y4eTOM PEeKOMEHJOBAHHOM 10 JAaHHOM TeMe JTUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIUTEPATYPY, COCTABJIATh TE3NCHI, aHHOTAINMU U KOHCIICKTBL
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC MTPpCAIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JUJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEICTB.
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10 OnucaHue MaTepHAIbHO-TEXHHYECKOro o0ecneyeHusi, He00X0AUMOr0 A5l 0CY-
LIeCTBJIEHUS 00Pa30BaATEIHLHOIO Mpolecca Mo M CHUILInHe (MOLYJII0)

10.1 YuyeOHo-s1abopaTopHoe 060pya0oBaHue

Ta6muma 8 — [lepeuens o0opyaoBaHuUs JabOpaTOpUn

HaumenoBanue aynuropuun
AynmuTopust Hcnonp3zyemoe o0opynoBanue
(mabopartopumn)
302/3 JIaboparopus dyeKTpomare- JlabopaTopHble CTEHABI JJIs1 UCCIICIOBAHMIA
pHAaJIOBEICHUS CBOWCTB 3JICKTPOTEXHHUYECKIX MAaTePHAIOB U
IPOIIECCOB B HUX.

10.2 TexHuuyeckue U J1eKTPOHHbIE CPEACTBA 00yYeHUs

[Ipu npoBenaeHUN 3aHATUN UCTIONB3YETCA ayIUTOPHsi, 000pyAOBaHHAS MPOEKTOPOM (CTa-
[MOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus nmpe3entauuii. Kpome toro, npu nposeneHun
JIEKIUN ¥ TPAKTUYECKUX 3aHATUI HEOOXOAMM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCriedYeHHEM I IEMOHCTPAIIMH MTPE3CHTAIIHIA.

11 Uubie cBegeHus

MeToauuyecKkue PECKOMEHIAIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYy4alOUIMMMCS, TaK U B OTHAEJIbHBIX
rpynnax. [Ipenmnonararorcst cenyanbHble YCIOBHS TS TONydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTMUECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAJIWIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAIMU WHBAIUAOB (npu Hamuyuu). [Ipu HE0O-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAJEPKKA MPENoAaBaHus ThIOTOPAaMH, TCHUXO-
JIoOTaMH, COI[MAIbHBIMU paOOTHUKAMU, TPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMU pekoMeHaanusIMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI OOYUYEHUS, TEXHOJIOTHH COITMOKYJIBTYPHOU peaOuIUTAIlMH C IIEJIbI0 OKa3a-
HUS IOMOILM B YCTAHOBJIEHUH MOJIHOLUEHHBIX MEXIMYHOCTHBIX OTHOILIEHUN C IPYTUMHU CTYJICH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IpeNOCTaBICHHUs MaTepuala B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyaJIbHOW, C HCIOJIb30BAHHUEM CHEUHMAIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuiuiHbl JuinamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOILIEro M CIEUAIbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIB30-
BaHus1). MatepualbHO-TEXHUYECKOE OOeclieyeHre MpeaycMaTpuBaeT NMPUCIOCOOIEeHUE ayIUuTo-
puii k Hyxaam nun ¢ OB3.

®dopma NpoBeACHUS aTTECTALlMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAECTCS C YUETOM
WH/IMBUYaJIbHBIX NICUX0pHU3nUecKkux ocobennocreil. s crynentoB ¢ OB3 npexycmarpuBaeT-
csl jocTymnHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEZCTB, @ UMEHHO:

- B TEUaTHOW WM DIIEKTPOHHOH (opme (I IUIl ¢ HapYHIICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

* B TICYaTHOM (hopMe UITH IEKTPOHHOU (popMe C yBEITMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (JIJIs1 JIWIT C HAPYIICHUSIMH CITyXa, PEUH, 3PCHHUS);
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- METOJIOM YTEHHS aCCHUCTEHTOM 3aJIaHus BCAYX (IS TUI] C HAPYIIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBAJIUIHOCTBIO YBEIMUYUBACTCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJisi TaKMX CTYICHTOB IMPEayCMaTpPUBAETCS AOCTYMHAs Gopma mpeaocTaB-
JICHUsI OTBETOB HAa 3a/I1aHUs, 3 UMCHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpPOM OTBETOB HAa KOMIIBIOTEPE (IS JIUI] C HAPYIICHU SI-
MU ClIyXa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHLHOTO aIapara);

* YCTHO (TSI JIUI] C HAPYIISHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO aIapara).

[Tpu HE0OXOMMOCTH ISl O0YYAFOIIUXCS ¢ HHBAJIHIHOCTBIO MPOLIEAYpa OIICHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

DJIEKTPOTEXHUYECKHE MATEPHAJIbI M 3JIeMEHTHI 3JIEKTPOHHOM TeXHUKH

Hamnpasnenue noaroToBku 11.03.04 "Snexmponuxa u nanosnekmponuxa"
HampasnenHocTs (Mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy 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, BKIFOUYAIOIINI BCE BAPUAHTHI 33JaHUI (TECTOB, KOHTPOJIBHBIX paboT u 1p.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yIbTATOB 00y4eHHUs 10 AUCHMILIMHE (MOIYJII0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMITETCHIUHI 00y4YeHHS 10 JUCHIUTUINHE
O6menpodeccuoHaabHbIE

OIIK-2 CnocobGen | OITK-2.1. 3HaeT OCHOBHBIE METO- | 3HATh OCHOBHBIE METOABI U
CaMOCTOSITENILHO Il U CpPEACTBA MPOBEACHUS DKC- | CPEICTBA MPOBEACHUS IKCIIEPH-
MIPOBOJIUTH JKCIIe- | IEPUMEHTAIbHBIX HCCIICIOBAHMM, | MEHTAIBHBIX HCCJIEIOBAHUI IO
PUMEHTANIbHBIE  KC- | CHCTEMbl CTaHAAPTH3AIUN U CEpP- | OMPEICIICHUI0 MapaMeTpoB Ma-
CIIEZIOBaHUS M  HC- | TU(DHUKAIHH. TEPUAJIOB U DJIEMEHTOB DJIEK-
nmoyib30BaTth  ocHOB- | OIIK-2.2. YMeer BbIOMpaTh CMO- | TPOHHOW TEXHUKH.

HbIE TpHEeMbl 00pa- | COOBl M CpEICTBAa M3MEPEHUH M | YMETh BBIOMpATh CIIOCOOBI H

0OTKH H npeacTaB-
JICHUA IMMOJIYYCHHBIX
JaHHBIX

NpOBOANUTL OKCIICPUMCHTAJIbHBIC

UCCIIEI0BaHMS
OIIK-2.3.

HHUH

Brnageer cnocobamu
00paboOTKK M MPEACTaBIECHUS IO-
JTy4EHHBIX JAHHBIX M OIIEHKH II0-
IPEIIHOCTH PE3yJIbTaTOB H3MeEpe-

Cpe/icTBa M3MEPEHUN U MPOBO-
JUTh JKCIICPUMEHTAIBHBIC HC-
CJICIOBAaHMS MaTEpPUAJIOB U 3Jie-
MEHTOB JJIEKTPOHHON TEXHUKH

Bnanets criocobamu o6paboTKH
U TIPEICTaBICHUS 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 | ApryMEHTHPOBAaHHOCTb  OT-
paboThI BETOB, JIOCTOBEPHOCTb pe-
3yJIbTaTOB  HKCIEPUMEHTOB,
o0OpaboTka MOJIy4YEHHBIX
JTAHHBIX
Paznen 2 OIIK-2 Tecr [IpaBUIBHOCTE BBINIOJIHEHUS
3aJJaHus
[Ipaktiyeckue | [paBUIIBHOCTD BBIOIHEHHS
3aJlaHus 3aaHus
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
3aJaHus
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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-
3yJIbTaTOB  AKCIIEPUMEHTOB,
obpaboTka MOJTYYCHHBIX
JTAHHBIX
PacuetHo- [lonmHoTa W TPaBUIBHOCTH
rpaduueckas BBITIOJTHCHHUSI 32/1aHUS
pabora
Paznen 1-4 OIIK-2 KoHntposnbnbie [lonrHoTa W TPaBUIBHOCTH

BOIIPOCHIl K JK-
3aMEHy

OTBE€Ta

2 MeToanueckne MaTepHAaJibl, ONpeIe/IA0NHe MPOLeIyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepHu3youe npouecc

(opMupoBaHusA KOMIETEHIH

MeToanuvecKre MaTepHaibl, OMPEACISAIONINE TPOLEAYPhl OIICHUBAHMS 3HAHUM, YMCHUIA,
HaBBIKOB ¥ (WJIM) OIIBITA JCSITEIILHOCTH, MPECTABICHBI B BU/IC TEXHOIOTMYECKOI KapThl TUCIU-
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
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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 TEYeHUe ce- | S56ayioB HCHHS TOTydeH-
MecTpa o
JlaboparopHas pabota 4 B TEYeHUE ce- | 50aIoB HBIX  SHAHMM M
MecTpa yMEHUH npu
I[Ipaktryeckoe 3a1anue 1 B TeueHHe ce- | 50a/IoB pemeHnn - mpo-
MecTpa (eccnoHaIbHBIX
ITpakTiueckoe 3amanue 2 B Te4YeHHE ce- | S0aiIoB 3a/la4 B paMKax
MecTpa YCBOEHHOI'O
[IpakTnueckoe 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
MOJTy4YEHHBIX
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 IIPH-
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 OOJIBIIUHCTBO
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-
dbeccroHanbHBIX
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
marepuana. 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
HEJIOCTaTOYHBIN
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 -

Kputepuu ouenku pe3yabTaToB 00y4eHHUsI 10 AUCUHUILINHE:

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

65 — 74 % OT MakCUMaJIbHO BO3MOXHOH CyMMBbI 0aJIJIOB — «YAOBJIETBOPUTEIBHOY (IIOPOro-
BbIl (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHU YPOBEHbD);
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 IeSITEJIbHOCTH, XapaKTepPH-
3ywinue npouecc oOpMUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1/ TEKYLIero KOHTPOJIS yCIeBaeMOCTH

TECT

1. K ocnogénbim omauuumensHolm c60UCEAM OUIIEKMPUKOE OMHOCUMCA: ...
a) BBICOKOE yJI€IbHOE COMPOTUBIICHHUE;
0) crsibHas 3aBUCUMOCTD YJISTEHOTO COTTPOTHBIICHUS OT BHEITHUX (PaKTOPOB,;
B) CITOCOOHOCTD K MOJISIPU3ALUHU U BO3MOXKHOCTh CYILIECTBOBAHUS 3JIEKTPUIECKOTO MOJIS.
2. YKaxicume RPUHUUNUATbHBLIL 6UO 3AGUCUMOCHU YOEIbHO20 CORPOMUGIEHUA Me-
mannoe om memnepamypsl Onpeoensiemoll 8 Xxo0e nPoeedeHus IKCnepUMenma:

p P p

a) 6) c)

3. Kakoii u3 6u006 noaapuzayuu Oul1eKmpuKos He 6bi3vl6aem OUI1eKmMpPU4ecKux no-
mepo:
@) OUNOILHO-PENAKCAUUOHHAA NOSAPUIAUUA;
0) muzpayuonnaa nonaApu3AUUA;
¢) uoHHaA noaapulauu.

4. Ykascume npuHyunuaibHuliit 6U0 601bM-AMNEPHOI XaAPAKMEPUCHMUKU 2A3000pa3-
HO20 OUITIEKMPUKA ONPedesiemoil 8 X00e nposedeHus IKCnepumenma:
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x

a) 6) ©)

5. Ocnoenbvim omauuumenbHbIM C80UCIMEOM NOSIYNPOBOOHUKOG ABIAEMCA, KOMOPOE 803~
MOJHCHO ONpedenums 8 X00€ NPOGeOeHUA IKCHEPUMEHINA: ...
a) BBICOKAs! AJICKTPOIIPOBOJHOCTE;
0) 3aBUCUMOCTb 3JIEKTPOIIPOBOIHOCTH OT BHEIIHUX (PaKTOPOB;
B) CIIOCOOHOCTH K TMOJISIPU3AIIHH.
6. Ocnoenoit éenuuunoili xapakmepu3syouieii nomepu 6 OUI1eKMPULECKUX Mamepua-
1ax AGNAEMCA NPU 00PAdOMKe IKCNEPUMEHMATLHBIX OAHHDIX:

a) €

o) 1
c) tgd

7. Ilepsonpuuunon pazeumus npoyecca npodosa 2azoo0pa3ne20 OUIEKMPUKA A6.11-
emcsa:
a) DJIEKTPOIPOBOIHOCTE;
0) ynapHas HOHU3ALINS;
C) OTEPHU B AUDJIEKTPUKE.

8. C yeenuuenuem uacmomuvt npu NPOBEOCHUU IKCHEPUMEHMA OUITNEKMPUYECKAS
NPOHUUAEMOCb NOTAPHBIX OUIIEKIMPUKOE: ...
a) yBelIMUMBaeTcs; 0) YMEHbBINAETCS; B) OCTAETCS HEM3MEHHOM.

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

10. Opuenmayusa maznumuvlx MOMeRmMoO8 PeppomMazHUMHOZ0 Mamepuaia é npeoenax
00H020 00MEHa NPeOCMAs1eHa HA PUC.. ...

VA

0) c)

SAJAHUMSA JJIA SAINUTHI, TIPOBEJAEHHBIX TABOPATOPHBIX JOKC-
HEPUMEHTOB 1 IOJIYYEHHbBIX DKCIHEPUMEHTAJIBHBIX /IAH-
HbIX

DJIeKTPONPOBOAHOCTH METAJLIIOB
1) IlepeuncnuTh JOCTOMHCTBA U HEJOCTATKHM OCHOBHBIX MPOBOJAHHKOBBIX MATEPUAIOB
(cepebpa, Menu, aTFOMUHHS).
2) Kak mpoucxoauT MEepeHoC IEKTPUUECKUX 3apsiioB B METAITIMYECKUX MPOBOJHUKAX?
Hasars npoBoanuku 1 u 2 pona.
3) Ot kakux (paKTOpOB 3aBUCUT yJENbHAsl DIEKTPONPOBOTHOCTh METALTUYECKUX MPO-
BOJTHUKOB?
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4) Kak 3KCIepuMEHTaIbHO OINPEIEISIETCS] 3aBUCUMOCTh YJIEIbHOTO 3JIEKTPUUYECKOTO CO-
MIPOTHUBJICHHE METAIMYECKUX IIPOBOJHUKOB OT TEMIEPATYPHI?

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

HccnenoBanue cBOCTB NMOJYNPOBOJHHKOBBIX MATEPHATIOB

1) C Touku 3peHusi 30HHOW TEOPUU TBEPIOTO Tesia OOBSCHUTH PA3NIUUUE MEXKIY IUIICK-
TPUKOM, ITOJIYIIPOBOJIHUKOM M IIPOBOIHUKOM.

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

3) Kakue neexTsl KpUCTAUIMYECKON PEIIeTKH MOTYT OBITh B MOJYMPOBOJHUKE U KaK
OHM YYacCTBYIOT B 3JIEKTPOIPOBOAHOCTH?

4) Kak n3MeHsieTcsl KOHLIEHTpALUsl ¥ MOABUKHOCTh HOCUTENEH 3apsiioB B IOJIYIIPOBOJIHH-
K€ [PYU U3MEHEHUU TEMIIEPATYPHI?

5) Kakue BHemHue (PaKTOPHI BIUSIOT Ha 3JCKTPUYECKHAE CBOWCTBA MOJIYIPOBOIHUKOB U
KaK 3TO 3KCHEPUMEHTAIBHO ONpeaensiercs’?

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBatb 1 0OBSICHUTH 3aBUCUMOCTh YAEIbHON 00bEMHOM MPOBOAMMOCTH TBEPO-
ro JURJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO 3KCIEPUMEHTAIbHO OINpeNeseTCs?

2) HapucoBaTb 1 OOBSICHUTH 3aBUCUMOCTD YI€JIbHOTO 0ObEMHOTO COITPOTUBIICHUS TBEPIO-
ro JUAJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO 3KCIEPUMEHTAIBHO OIpeneseTCs?

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

4) HapucoBath u OOBSCHUTH IpauK M3MEHEHHUS TOKa 4epe3 JUAIEKTPHUK CO BpEeMEHEM
IIPU BKJIFOYEHUHU U BBIKJIFOUEHUU MOCTOSIHHOTO JIEKTPUYECKOIO MOJIS.

5) HapucoBaTh u OOBSCHUTH BOJBTAMIEPHYIO XapaKTEPUCTHKY ra3000pa3HOro JUANIEK-
TpHKa.

Honsipu3anus HEMOJISIPHBIX AMIJICKTPHKOB

1) Onucarh MEXaHU3M AJIEKTPOHHOM YIIPYrol MOJIIPU3aluu AU3JIEKTPUKA.

2) OnucaTh MEXaHU3M MOHHOW MOJISPU3ALIUH.

3) HapucoBath u OOBSICHUTH TpauK 3aBUCUMOCTH OTHOCUTEIHHOM JUAIEKTPUUYECKON
IIPOHUIIAEMOCTU OT YaCTOTHI U OT TEMIIEPATYpPHI Ul HEMOJIAPHOIO AUDJIEKTPUKA C MOHHBIM Me-
XaHU3MOM TOJISIPU3AlIMHY, TTOSACHUTH KaK 3TO SKCIIEPUMEHTAIIBLHO ONpeesnsercs?

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

Iousipu3anus NONSPHBIX IHYIEKTPHKOB

1) HapucoBatb 3aBUCUMOCTb MOJSIPU30BAHHOCTH OT BPEMEHHM ISl MOJIIPHOTO JAUAJIEKTPH-
Ka C JIUIOJIBHO-PEIAKCAIMOHHBIM MEXaHU3MOM TNOJSAPU3ALMH IIPU BKIOYEHUH U BBIKJIIIOUEHUU
MOCTOSIHHOTO 3JIEKTPUYECKOTO MOJISI.

2) OnucaTh MEXaHU3M JUIOJIBHO-PEaKCAlIMOHHOMN MONIApU3alMU AUIIEKTPHKOB.

3) Ilokazarp Ha pUCYHKE, OTKY/Ia, KAKHE U TIOYEMY IOSBISIFOTCS 3apsiAbl B KOHJEHCATOPE C
JUDJIEKTPUKOM, TTOAKIIOYEHHOM K MICTOYHHMKY ITOCTOSIHHOT'O TOKA.

4) Kak omnpenensieTcst OTHOCUTENbHAS TUAJIEKTpHUUECcKast IPOHUIIAEMOCTh?

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

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

u=U,_ Sin(a)t) JUISL TUBJIEKTPUKA € AJIEKTPOHHOW YIPYTroW MOJSpU3aLUECH.

2) HapucoBatb u OOBSCHHTH 3aBUCHMMOCTh 1JO OT TemrepaTypbl AJs HEMOJISIPHOTO JIU-
AIIEKTpPHUKA.
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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

HANPSsDKEHUS IS AUAJIEKTPUKA C YMCTO JUIIOJIBHO-PEIaKCAMOHHOM NOJISPU3ALHUEH.

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

5) HapucoBaTbh 5KBHBAJIEHTHYIO CXEMY 3aMELICHHUS KOHJIEHCATOpa C IOJSPHBIM JIHUJIEK-
TPUKOM (ToylaraTh HaJW4ME€ B JMIJIEKTPUKE DJIEKTPOHHOH YHOpPYyrol M  JUIIONBHO-
pellakCallMOHHON MOJIIPU3aLUN ).

IIpo06oii ra3000pa3HoOro IM3JIEeKTPUKA
1) IlocTpouTs AMAarpaMMy TEIUIOBOM yCTOMYMBOCTH TBEPIOTO AUDIEKTPUKA U IPOUILIIIO-
CTPUPOBATh C €€ MOMOIIBIO KPUTEPU TEIJIOBOTO MPOOOs AUIIEKTPUKA.

2) B xone npoBeieHusl SKCIEPUMEHTA UCIIBITAHUIO HA IPOOOH B IMOCTOSIHHOM 3JIEKTpUYE-
CKOM II0JI€ ITOJIBEpraercs ra3000pa3Hblil JUAJIEKTPUK B CUCTEME JIEKTPOAOB MIIA — IJIOCKOCTh
Pa3JIMYHOM NOJIAPHOCTH.

+ |- - L+

a) 6)

ComnocTaBuTh IPOOUBHBIC HANIPSHKEHUS PUC. (2 ¥ 0) U OOBACHUTH PA3INIHSL.

3) HapucoBaTh 1 00BSICHUTH 3aBUCUMOCTb 3JIEKTPHUUECKOW MPOYHOCTH Ia3000pa3HOro au-
AJIEKTPUKA OT PACCTOSIHUS MEXY MEeKTpoaaMu. ? [1osICHUTh Kak 3TO 3KCIEPUMEHTAJIbHO OIpe-
nensercs’?

4) 3anucath yCIIOBUE, MPU KOTOPOM IJIEKTPOH MOXKET HMHHUIIMUPOBATH MPOLIECC YAApPHOU
VOHM3ALH.

5) HapucoBaTb 1 00BACHUTH 3aBUCUMOCTb 3JIEKTPHUUECKON MPOYHOCTH Ta3000pa3HOTo Au-
AJIEKTPUKA OT JaBjeHMs rasa. ? IIoSCHUTB Kak 3TO SKCIIEPUMEHTAIBLHO ONPEAEIIAeTCS?

HccnenoBanue cBoOiicTB MATHUTHBIX MATEPHAJIOB
1) HapucoBate 1 00BSICHUTH 3aBUCUMOCTb OTHOCHUTEJIBHOM MarHUTHOW MPOHUIAEMOCTH
deppomarHeTrka ot Temneparypsl. ? [TosICHUTH Kak 3TO 3KCIEpUMEHTAIIBHO OIpeensiercs?

2) HapucoBath netiro rucrepesuca i (peppoMarHeTuka 1 noka3aTh Ha Hell XxapakTepHble
TOYKH.

3) Uem 00ycOBIE€H MarHUTHBI MOMEHT aToMa?

4) Kakue mporeccsl IpoUCXOAiT B peppoMarHeTUKe Npy ero HaMarHMYMBaHUU BHEIIHUM
noyieM?

5) HapucoBaTb 1 00BSICHUTH 3aBUCUMOCTD 4 = f (H ) anst beppomarseTHKa.

PACYUETHO-TPA®UYECKASA PABOTA

3ananmue.
Homepa BapmaHTOB 3amaHus BBIOMPAIOTCS HCXOIs M3 TOCIHEAHENW IUQPHI 3a4eTHOMN
KHIDKKH (CTYZI€HYECKOTO OMIeTa) B COOTBETCTBUU C TaOymIe 1.
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Tabnuna 1 — BapraHTHI BBITIOJIHEHUS 3aJaHUSI.

ocaeausis unppa Homep BbINOJIHAEMOr0 32 JaHUS
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 BEIIECTB, 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 TUnoIbHOr0O MOMEHTA MO-
JICKYIIBI.

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

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

5) Kak xnaccudunupyrot BelecTBa o MarHuTHBIM CBOHCTBaM?

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

7) OxapakTepu3yiTe mporecc moJsIpru3aliui JUIEKTPUKa.

Kak KoJIM4ecTBEHHO OLIEHUBAETCS MOJSAPU3ALMS TUIIEKTPUKA? YKaXUTE HAMMEHBIIEE BO3MOXK-
HOE 3HaY€HUE OTHOCHUTEILHOMN AUAIIEKTPUYECKON IPOHUIIAEMOCTH.

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 IPOLECCA IIEKTPOIPOBOIHOCTH TUIIEKTPUKOB.
13)  OxapakrepusyiTe JIeKTPOIPOBOIHOCT Ta3000Pa3HbIX AUIIEKTPHKOB.

14)  OxapakTepu3ylTe IEKTPONPOBOTHOCTD TBEPABIX TUIICKTPHKOB.

15)  OxapakTepu3yiTe MOBEPXHOCTHYIO AJICKTPOIIPOBOIHOCTh TBEPIBIX JHIICKTPUKOB.
JudjiekTpuYecKne norepu

16)  Oxapakrepu3syiiTe MOHATHE "MHITEKTPUUYECKUE 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 ITUDJICKTPHUECKHUX MMOTEPh B KUIKUX AHIICKTPUKAX.

IIpo0oii AM3JIEKTPUKOB

21)  [laiiTe XapaKTEpPHCTHKY SIBICHUS TIPOOOSI.
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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.
Du3NKO-XUMHYECKHE H MeXaHHYeCKHe CBOCTBA INIJIeKTPUKOB

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 BO3JICHCTBUE HA MaTePHAJIbI
W3JTy4YEHHU BHICOKOW SHEPIHUHU.

30)  OxapakTepu3syiiTe HArpeBOCTONKOCTD AUIICKTPHUKOB.

IIpoBoAHUKOBBIE MATEPHAJIBI

31)  /[aiite kiaccupuKaIMO POBOJIHUKOBBIX MAaTEPHAIOB H OXapaKTePH "3YyHTE 3JIEKTPONPO-
BOJHOCTbH METAJUIOB.

32)  OxapakTepu3yiiTe CBOICTBA IPOBOTHUKOBBIX MATEPHUAJIOB.

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 (DIFOCHI.

ITosynpoBoaHNKOBbIEe MATEPHAJIBI

38)  Oxapaktepusyiite MoHATHE "MOTYTPOBOAHUK" .

39)  /laiiTe xapaKTepUCTUKY 3JICKTPOIPOBOIHOCTH COOCTBEHHBIX U MPUMECHBIX MOJIYIPOBO/I-
HUKOB.

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

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

42)  OxapakTepu3yiTe BO3JCHCTBHE CBETA HA 3JICKTPOIIPOBOAHOCTD MOJIYITPOBOTHUKOB.

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 IOTYIPOBOJHUKAX SIBISIFOTCS HanOoJiee BaXXKHBIMU, U JUISI Ka-
KHX 1IeJIEH OHU UCTIONB3YIOTCS?

MarnuTHble MaTepUAJIbI

46)  OxapakTepu3yiiTe MarHUTHBIE CBOMCTBA MaTEPHUAJIOB.

47)  JlaiiTe XapaKTEpPHUCTUKY MArHUTOMATKHX MaTePHAJIOB.

48)  OxapakTepu3yiiTe MArHUTHbBIC MAaTEPUAIIbI CIICTUATU3UPOBAHHOTO HA3HAUCHHSI.

49)  laiiTe XapaKTePUCTUKY MarHUTOTBEP/IbIX MaTEPHAJIOB.

50)  KakoBsl TpeOOBaHHUS K MArHUTHBIM MaTepHajiaM U KaKhe BUIbl MATHUTHBIX MaTEPUAIOB
UCIIOJIb3YIOTCS B DJIEKTPOTEXHUKE?

3apaumn

51) PannouacToTHBIN KOAKCHANBLHBINA KA0EIh CO CIIOIIHON M30JISIUENR U3 IIOIUATHIIEHA NMeE-
€T IMaMETP BHYTPEHHETO MPOBOJIA 7% 10 M 1 BHEWHMI JIMAMETP IO U3OJIALMH 7% 103 . Jnuna
kabens 1,0 m. Onpeznenure eMKOCTh MEXy BHYTPEHHUM IIPOBOJOM U HAPYXKHOH 000JI0YKOM

kabes (B (hapajiax Ha MeTp JUTHHBI). JIu3IeKkTprudeckas MPOHUIIAEMOCTh MTOJIMATHIICHA E,= 2,3.
52)  OreHHTH 3HAYCHHS TAHTCHCA YIJIa JUAJIEKTPHUECKUX MOTEPh I He()TIHOrO KOHIEHCa-

TOPHOTO MacJla ¢ YAEIbHBIM COIIPOTUBIEHUEM Py = 4x109 OM*M U AMAIEKTPUUECKON TPOHULIA-
eMocThio €= 2,2 mpu yactotax 50 I'm u 1 kI'11.
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53)  Ha jBe MPOTHBOMONOXKHBIE IPAHK KYOWMKA M3 MONMBHHIIXIOpHAA ¢ pebpom 2x107 M
HAHECEHbI CIIOM METajlla, CIy)Kallue 3JIEKTPOJaMH, Yepe3 KOTOpble KyOUK BKIIIOYAETCS B DJIEK-
Tpuyeckyto nenb. Onpeaennure 3HaYeHUE YCTAaHOBHUBILETOCS TOKA Yepe3 KYOHK IpU MOCTOSIHHOM
Hanpsbkeaun 2000 B, ecnum  ynenbHOe 00BEMHOE CONPOTHBIICHHE —TMOJUBHHHIXJIOPHAA

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

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

55)  JIMdNeKTpHK IIOCKOTO KOHJCHCATOPa HMEET CIICIYIONINE XapaKTePUCTHKH:
pV:1013OM'M; tgd=0,001; €=5. Iinomanp oO6kag0K KoHaeHcaTopa 0,1 MZ, TOJIIHUHA IADJIEK-
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 (MOBEpXHOCTHOW yTEUKOM NpeHeOpeyb).

56)  MomHOCTb, OTpeOIsIeMas ICKTPOHATPEBATEIBHBIM 3JIEMEHTOM MpH HampshkeHun 220
B, paBua 500 Br. [loacuuraiite mimHy, HEOOXOIUMYIO JUIsl M3TOTOBJIEHUSI ATOTO JIEMEHTA, 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)  Kowngencarop tumna KP, TH37eKTPHUKOM KOTOPOTO SIBISETCS KOHICHCATOPHAS CIIFO/Ia Map-
ki CO (myckoBut), umeet eMkocTh C=470 n®d. Haitnute 3HaUeHUS JUAIEKTPUUECKUX TOTEPh B
3TOM KoHjeHcaTope npu HanpsbkeHur 2000 B u aByx pasnuusbix yactotax (1 xI'mu 1 .Ml'n),
€CJIM M3BECTHO, YTO YIroJI AMDJIEKTPUYECKUX NOTEPh MYCKOBUTA PaBEH 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. Onpeznenure ynenbHoe oobeMHOe compoTuBieHue mnpu +120 °C, ecnu M3BECTHO, YTO
BA3KOCTb KHJIKOCTH IpH 3ToW Temmnepatype paBHa 0,45 Ila-c. Konnenrpanus, 3HaueHus 3apsaaa
Y pa3Mepbl HOCUTENIEH 3apsiia B MaTEpUasie He U3MEHSAIOTCS ¢ TEMIIEPATypOHl.

59)  Ilpu HOopMmanbHBIX yeaoBusx (P=0,1 MIla, t =+20 OC) AJIEKTPUYECKask MPOYHOCTH BO3/IyXa
IPU PAcCTOSIHUU MEXKIY JIEeKTpoJaMu POroBckoro (3T 37€KTpo/Ibl MO3BOJISIOT HOIYYUTh OJIHO-
poaHOE ToJIe) 1x10%m. cocrasisier npumepHo 3 MB/m. Onienute npoOUBHBIE HANPSHKEHUS ATO-
ro BO3AYIIHOTO IPOMEXKYTKAa IPU 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€IbHBIM OOBEMHBIM CONPOTHUBIIEHUEM p\,=5><109 OM*M U yIeiapHBIM MTOBEpX-

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

3.2 3agaHus 1Jisl IPOMEKYTOYHON aTTecCTAUM

KoHTpoJibHBIE BONIPOCHI K 9K3aMEHY
O6mas knaccuuKanus 3eKTPOTEXHUYECKUX MaTepUaIoB.
DNEeKTPONPOBOIHOCTh AUAIEKTPUKOB. OCHOBHBIE MOJIOKEHUS.
Krnaccudukanys MarHuTHBIX MaTepUasoB.
DIEKTPONPOBOIHOCTH T'a30B.

PN E
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35.
36.
37.
38.
39.
40.

41.

[Iponiecc HamarHMYUBaHUsI U MarHUTHAs! IPOHULIAEMOCTb.

Kak sxcneprMeHTanbHO ornpenesseTcs 3JIeKTPONPOBOAHOCTD KUJIKUX JUAIEKTPUKOB.
HamarnuuuBanue ¢eppo- u pepprMarHeTHKOB NMEePeMEHHBIM MarHUTHBIM TnosneM. Kpu-
Bas HAMarHUYUBaHUS.

Kak s3kcniepuMeHTabHO OIpeneseTcsl 3JEKTPOIPOBOAHOCTD TBEPABIX AUIIEKTPUKOB.
MarauTHbIii MOMEHT aToMa U ero (opMHpoOBaHUE.

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

Pe3onancHas nonspusanus.

3aBUCHUMOCTD AJIEKTPONPOBOJIHOCTH TMPOBOJHUKOBBIX MaTepUaioB OT TeMIlepaTypbl U
nedopMaruii.

[Ipouecc nepemarunuuBanus. [letns rucrepesuca.

TemmoBoii poOoii.

TennonpoBogHocTh MeTauioB u 3¢ dekt TepmoIIC.

Kak skcnepuMeHTanbHO ompesensercs AUAIEKTPUYEcKas MPOHUIIAEMOCTh KOMIIO3MIIU-
OHHBIX TUDJIEKTPUKOB.

KpuonpoBoauMocTs ¥ CBEpXIIPOBOIUMOCTb.

DneKTpOHHAs MOJSPU3ALIHSL.

[ToBepxHOCTHBIH 3()(hEeKT B TPOBOJAHUKOBBIX MaTepHajax.

WNonnas nonsipuzanus.

[loTepu B MarHUTHBIX MaTepUaiax.

HonHo-penakcanmoHHast MOJIIpU3alus.

Dddexr Xomna.

Cxema 3aMeIIeHHs] TUIIOTETUYECKOTO JTUAIEKTPUKA 00JIaJaroIIero BCeMH BUAAMU IOJIS-
pu3aLuu.

3aBUCUMOCTD AJIEKTPOMPOBOJHOCTH MPUMECHOTO MOIYIPOBOJHUKA OT TEMIIEPaTypPhI.
JlunonpHO-penakcallioOHHAas! MOJSIPU3ALIHSL.

Jusnexktpuyeckue norepu. O0Iue MOHATHS.

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

P —N nmepexon.

DNEKTPOHHO-pENaKCAllMOHHAs MOJISAPUA3ALIMSL.

MurpanuoHHas noJaspu3anus.

BAX nonynpoBosiHHUKa.

DNeKTpUYeCKUii MOMEHT B JUAJIEKTpUKax. JludnekTpuueckas NpoHUIIAeMOCTh U €€ (u-
3UYECKHH CMBICIT.

Kak skcnepuMeHTaIbHO OMpenesseTcs 3aBUCUMOCTh tgd OT TemmepaTyphl NMpU AUINOIb-
HO-PEJIAKCALIMOHHON MOJIIPU3ALUHU C YYETOM dJIEKTPOIIPOBOJHOCTH.
DNEKTPONPOBOAHOCTh MOIYIPOBOIHUKOB.

Camonpou3sBoiibHas (CIOHTaHHasA ) MO PU3ALIUSL.

Krnaccudukanus npoBoAHUKOBBIX MaTEPHAJIOB.

[Tpo6oii ra3000pa3HOTO AMDIEKTPUKA.

3aBUCUMOCTh MAarHUTHOM MPOHUIIAEMOCTH OT BHEIIHUX (PaKTOPOB.

Kak skcriepuMeHTanbHO OINpeneNnseTcss 3aBUCUMOCTh tgd OT 4YacTOTHI NMPH JUIOJIBHO-
pellakCallMOHHON MOJIIPU3ALUU C YUETOM JIEKTPOIIPOBOTHOCTH.

®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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