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O0./1acTh NPUMEHeHHUsI

®onp oreHouHbIX cpecTB (POC) — sBAsgeTcss 00s3aTelbHBIM TIPUTIOXKEHHEM K paboueid
rporpamMMe JUCHUIIIMHBI «O6111as pr3vKa (3/1eKTPUYeCcTBO U MarHeTU3M)» U 00ecrieurBaeT TIPOBEPKY
OCBOEHHS TJIAHUPYEMBIX pe3y/bTaToB 00yueHus: (KOMITETEHIIMHA W UX WHAMKATOPOB) MOCPEJCTBOM
MepOTpUATUN TeKyllel U TTPOMeKyTOUHOM aTTeCTalldy 0 AUCLIUIIVHE.

Henn 1 3agaun (hoHAA OLEHOUYHBIX CPE/CTB

Lenbto @oHAA OLEHOYHBIX CPEACTB SB/SETCS yCTAaHOBJIEHWE COOTBETCTBUSI YPOBHS
TOATOTOBKM  OOydaromuyxcsi TpeboBaHUsSIM  (heiepalbHOTO  TOCyZlapCTBEHHOTO  00pa30BaTeTbHOTO
CTaHJapTa.

[ln1st [OCTYDKeHHUs TIOCTaB/IeHHOU 1ie/ii POHJOM OLIEHOUHBIX CPeJICTB M0 AucLUHe «O01as
(u3rKa (3/71eKTPUUECTBO M MarHeTH3M)» PeIIaloTCs Cie/IyIoIIye 3a/1auu:

— KOHTPOJIb W yTIpaBJ/ieHHe TIpoIiecCoM MprobpeTeHUsi OOydYarOLUMUCS 3HAHWMA, YMEHUH U
HaBLIKOB, TIPeJlyCMOTPEHHBIX B PaMKaXxX JJaHHOW JAUCLIUILIUHBI;

— KOHTPOJIb Y OL|eHKa CTerleHW 0CBOeHUsI KOMIeTeHLUi, TIPeZlyCMOTPEeHHBIX B PaMKax JaHHOMN
JUCLIUTLIVHBI;

— obecrieueHre COOTBETCTBHSI Pe3y/IbTaTOB OOyueHMst 3aiauam Oyayieil rmpodeccroHanibHON
JlesiTeIbHOCTH uepe3 COBEepIeHCTBOBaHWE TPA/JWLIMOHHBIX M BHE/pEHHe HHHOBALMOHHBIX MeTO/0B
o0yueHust B 0Opa3oBaTe/ibHbBIN MPOLeCC B paMKax JaHHOW JWCIATUIAHBIL.



1. [TepeyeHb TIUIAHMPYEMBIX Ppe3y/JbTaTOB O0y4YeHUsl MO0 [JUCLHHIUINHE,

IVIdHUPYEeMBbIMH pe3y/ibTdTdAMH 0CBOE€HUSL 06pa30BaTeJ’[bH0ﬁ NnporpaMmmabli

1.1. B pe3ynabmame oceoenusi OII obGyuarowjuticsi 00/13ceH 06/1a0emb C/1edyloujumu pe3yaibmamamu

o0yueHus no ducyunjauHe:

Kop HaumeHoBaHue Koy HauMeHOBaHUe HHANKATOPA
KOMIIeTeHIMH! KOMITeTeHI{HH JOCTH)KeHHsI KOMITeTeHLIUH
OIIK-1 Crnocoben 3-OIIK-1 3HaTh OCHOBHbIE 3aKOHbI
HCIT0/Tb30BaTh €CTeCTBeHHOHAYUYHBIX JAUCLIUTIIUH B
0a30Bble 3HAHUS rpocdeCCUOHATBLHOM /lesITe/IbHOCTU, MEeTO/IbI
eCTeCTBeHHOHAYUHbIX | MaTeMaThueCKOro aHa/1M3a U MOZle/TMPOBaHus,
JUCLIUTITAH B TeOpeTUUeCKOro 1 SKCIIepUMeHTaIbHOTO
ripoheccoHaIbHOM WCCIeI0BaHUS
AeATEe/IbHOCTH, Y-OIIK-1 ¥MeTh UCII0/Ib30BaTh OCHOBHEIE
HPUMEHATH METO/bI 3aKOHbI eCTeCTBeHHOHAYUHbIX JUCLIUILIMH B
MaTeMaTH4eCKoro npodeCcCUOHATBLHOM [1eSITe/TbHOCTH, IPUMEHSITh
aHa/Iy3a v METOZIbl MaTeMaTHUeCKOT0 aHa/Inu3a U
MOZe/1MpOBaHNs, MOZIe/IUPOBaHUs1, TEOPETUYECKOTrO U
TeopeTh4eckoro 1 9KCIIepUMEeHTATbHOT0 UCC/IeIOBaHMUS
IKCHEPUMEHTA/IEHOTO | B_([TK-1 BnameTs HaBbIKaMM HUCIOIb30BaHUS
MCCNEA0BAHMS OCHOBHBIX 3aKOHOB €CTeCTBeHHOHayYHbIX
JTVCLIMTITUH B MpodeCCMOHA/ILHOM /1esITe/TbHOCTH,
TpUMeHeHUsI MeTO/IOB MaTeMaTHueCKOro aHain3a
Y MO/IeJTMPOBaHMsI, TEOPETUUECKOTO U
9KCTIepUMEeHTAaTbHOTO UCC/Ie[I0BaHMS
IK-1 CrocoGen co3gaBare | 3-IIK-1 3HaTh HEMTPOHHO-(pH3MYeCKHe MTPOLIeCChI
TeopeTHuuecKue u B peakTopax, TMpoLecChl TUAPOJUHAMUKU U
MareMaThuuecKue TeryioMaccoriepeHoca B aKTHUBHBIX 30HaX WU
MO/Ie/IH, BO3/leliCTBe MOHM3UPYIOIEro W3ayueHus Ha
OIMCHIBAIOIL[e MaTepuasbl, ueJoBeKa U OObEKThI OKpY’KaroIein
HEeWTPOHHO-(bU3MUecK | CPelbl, CUCTEMbI YYeTa, KOHTPO/S S/I€PHBIX
e TIpoLIeCChl B MaTepHuasioB
peakTopax, nporeccel | Y-ITK-1 YmeTb cO3[aBaTb TeOpeTUYECKUE U
FMAPOJMHAMUKH 1 MaTeMaTUUeCKrWe MOfe/ld B TpodeccruoHaIbHOU
TersioMaccoriepeHoca o0lacTu
B aKTHBHbI} 30Hax B-TTK-1 BnageTh HaBbIKaMu PabOThI C
W/ BO3AENCTBHE COBpPeMeHHBIMH PacueTHLIMU IMPOTrpaMMHbBIMU
HMOHU3UPYIOLLIero cpejcTRamMu
W3/lyueHus Ha
MaTepuaJibl, yesioBeKa
1 00BEKTHI
OKpY»Katolllel cpe/ibl,
CUCTEMBbI yueTa,
KOHTPOJIS 51/]ePHBIX
MaTepHuasioB
YKE-1 Criocobex 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI
WCII0/Tb30BaTh 3HAHUSI | €CTeCTBeHHOHAYYHBIX AUCLUTIIMH, METOAbI
eCTeCTBeHHOHAyUHbIX | MaTeMaThueCKOI'o aHa/iri3a U MO/ie/IMpOBaHUS,
JHCLIUTIIVH, TeOpeTHUUeCcKOro U SKCIiepUMeHTaTbHOTO
TIPUMEHSITb MEeTO/bI HCCieJOBaHUS

COOTHECEHHBIX C




MaTeMaTH4eCKoro Y-YKE-1 ymeTb: UCI0/Ib30BaTh MaTeMaThueCK1e

dHa/A3a v MeTOZIbl B TEXHUUECKUX MPUIOKEHUSIX,
MOZie/TMpOBaHu, pacCUUTHIBaTh OCHOBHBIE UHC/IOBbIE
T€OpeTH4eCKOro " XapaKTePUCTUKU CTyualiHbIX BeJIMYMH, pelllaTh
SKCIIEpUMEHTA/IBHOI'O | gcHOBHBIE 3a/jaull MaTeMaTHueCKOM CTaTUCTUKY;
ucciesiosann B peliaTh TUIIOBbIe paCyeTHbIe 3a/jauu
MOCTaBJ/IEHHBIX

B-YKE-1 Bnazets: MeTogaMu MaTeMaTruye CKOro
aHa/imM3a ¥ MOJie/IMPOBaHusl; MeTOjlaMU pellleHNs
3a/jau aHa/IM3a U pacyeTa XapaKTepUCTUK
(hr3MueCcKUX CUCTeM, OCHOBHBIMYU MIpHeMaMu
00pabOTKH 3KCIIePUMEHTA/ILHBIX JJAHHBIX,
MeTo/ilaMU paboThl C TIPUKJ/IaIHBIMA
MPOrpaMMHBIMU TIPOAYKTaMU

3ajauax

1.2. 3manbi popmupoearus KomnemeHyuti e npoyecce oceoeHus OIT

KoMIioHeHTbI KOMIIeTeHI[UM, KakK TMpaBuiao, (OPMUPYIOTCS TIpU U3YUYeHUU HeCKOTbKUX
JUCLIUTUIMH, a TakKKe B HeMaJiOM CTeleHW B TIpoliecce MPOXOKAeHus TpakTuK, HUP u Bo Bpems
CaMOCTOsATe/IbHOM paboThl oOyuarorerocsi. BeimonHenue u 3amuta BKP gBAsSOTCA BUAOM yueOHOM
JlesATeJIbHOCTH, KOTOPbIY 3aBepliiaeT Tpoliecc (opMHUPOBaHUST KOMIIETEHIIUM.

Otarnbl GOpMUPOBaHMs KOMIIETEHIIMU B TIPOL[eCCe OCBOEHUS AUCLIATIIAHBI:
- HaAYa/JbHBIM 3Tall — Ha 3TOM 3Tarne (OPMUDPYIOTCS 3HaHWeBble WU UHCTPYMEHTAasbHble OCHOBBI
KOMITETEHI[UM, OCBAMBAlOTCS OCHOBHBbIE KaTeropud, (opmMupyroTcs Oa3oBble yMmeHus. CTygeHT
BOCTIPOU3BOAUT T€PMHHBI, (DaKThbl, METO/IbI, MIOHSITHS, IPUHLIUIIBI U TIPaBU/Ia; pelllaeT yueOHbIe 3a7aunt
1o obpasiyy;
- OCHOBHOM O>Tanl — 3HaHUS, YMEHUs, HaBbIKM, obOecrieurBaroiiie (opMHUpPOBaHHE KOMIIETEHIUH,
3HAUMTEJIbHO BO3pacTalOT, HO ellle He [OCTUTal0T WTOTOBbIX 3HaueHWM. Ha 5Tom 3Tame CTyjeHT
OCBavBaeT aHa/JUTHUUeCKWe [MeWCTBUS C TIpeJIMeTHBIMH 3HAHUSIMH 110 [JUCLIUMIUIMHE, CrocobeH
CaMOCTOSITE/ILHO pelllaTh yueOHbIe 3a/laud, BHOCS KOPPEKTHBBI B a/ITOPUTM JEWCTBHUH, OCYIeCTBIISS
KOPPEKLIMIO B X0Zie pabOThI, IepeHOCHT 3HaHUSI M YMeHUsI Ha HOBBIe YCIIOBUS;
- 3aBepUIAKLIUM 3Tall — Ha 5TOM 3Tare CTY[eHT [OCTUTraeT UTOTOBBIX MOKa3aTesield Mo 3asiB/IeHHOU
KOMIIETEeHI[UH, TO eCTh OCBaMBaeT BeCh HeOOXOAUMBIM 00beM 3HaHUM, OB/IafieBaeT BCEMH YMEHUSIMU U
HaBbIKaMU B cdepe 3asiBleHHON KomreTeHI[uM. OH Croco0eH WCIOJ/Ib30BaTh 3TH 3HAHUS, YMEHWS,
HaBbIKY TIPU pelleHnH 3a/iay MOBBIILIEHHOUW C/I0)KHOCTU Y B HECTaHAAPTHBIX YCIOBHUSIX.

Otanbl  QOpPMUPOBaHUS KOMIIETEHIIMM B XO/e OCBOEHWS [AUCLMIUIMHBI OTPaXkaloTcsi B
TeMaTuueckoM riaHe (cMm. PTI).

1.3. CBa3b Mexay ¢popMUpyeMbIMH KOMIeTeHIMAMHU U (GopMaMu KOHTPOJISI HX 0CBOEHHA

Ne KonTpo/mpyemsie WHaukaTop JOCTHXKeHUs HaumMeHoBaHue OL{EHOUHOI0
n/n pa3jensl (TeMbl) KOMIIeTeHI|UM CcpeACTBa TeKyuleil u
JUCHUILIMHBI MPOMEKYTOYHOM aTTecTanun
Tekyljas arrecTanus, 3 cemec
1. JJIEKTPHUYeCTBO 3-OIlK-1, Y-OIIK-1, B-OIIK-1 KomnoKB1yM

3-IIK-1, Y-IIK-1, B-TIK-1
3-YKE-1, Y-YKE-1, B-YKE-1

2. MarsaeTusm 3-OHK-1, y-OHK-l, B-OIIK-1 KOHTPOIH:)Haﬂ pa60Ta
3-1IK-1, Y-IIK-1, B-IIK-1
3-YKE-1, Y-YKE-1, B-YKE-1

IIpoMexyTouHas aTTecTanys, 3 ceMecTp

OK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OITK-1 OK3aMeHalVOHHBIN OUIeT
3-TIK-1, Y-IIK-1, B-TIK-1
3-YKE-1, Y-YKE-1, B-YKE-1




2. OnucaHMe NoKa3aresieil  KpUTepHeB OlleHUBAaHUS KOMIIeTeHIMH Ha Pa3/INYHbIX 3Tanax ux ¢opMupoBaHus, ONUCaHUe IIKaJ/ OLleHUBaHUA
KoHeunbiMy pe3ynbraTaMu OCBOEHMSI NIPOrpaMMbl AMCLIUILIMHBI SIBASIOTCS C(DOPMHUPOBAHHBbIE KOTHUTUBHBIE [1@CKPUIITOPBI «3HATb», «YMETb»,

«BJ1aJleTb», paClMCaHHble MO OT[e/bHbIM KOMIIETEeHLUsIM, KOTOpble NpuBeZieHbl B 1.1.1. ®opMupoBaHue 3TUX JeCKPUIITOPOB MPOMCXOAUT B Mpoliecce

W3y4yeHUs JUCLUTUTMHBI 110 3TariaM B paMKax pa3/IMuHOro BU/a yueOHBIX 3aHSITUN U CaMOCTOSITe/IbHON paboThI.
Br1ziensitoTcst TpY YpOBHS C(hOPMUPOBAHHOCTU KOMIIETEHLMI Ha K&)K/I0M 3Tarie: oOpOroBbli, MPOJBUHYThIA U BEICOKH.

YpoBHH CopepxaTenbHOe OcHOBHbBIE IPU3HAKHU BbIfIe/IeHUS YPOBHSA BPC, ECTS/TIaTudanibHas
OnHCaHue YPOBHS % IIKaJia /I OLeHKHU
O0CBOEHHUsA | JK3aMeHa/3aueTa
Bobicokuii TBopueckast esiTe/IbHOCTD Bxkrouaem Hudcecmosiwjull ypoeeHb.
Bce sudbl KomnemeHyuti CTyzeHT JeMOHCTpUpPYeT cBOOoHOe 00/1ajaHe
chopMUpOBaHbI HA BbICOKOM KOMITETEHI[USIMH, CTIOCOOeH MPUMEHHUTh UX B A/
YpO8He 8 coomgemcmeauu ¢ HeCTaHJAPTHBIX CUTyalUsIX: [IOKa3bIBaeT 90-100 OTanuno/
yensmu u 3a0auamul yMeHHe CaMOCTOSITe/IbHO TIPUHUMATh pellieHue, 34UTeHO
OuCYunIuUHbl pelath ipobieMy/3aziauy TeOpeTUUYeCKOTO UK
TPUK/IaJHOTO XapakKTepa Ha OCHOBE U3yUeHHBIX
METOZIOB, IPUEMOB, TEXHOJIOTHH
IIpoaBUHYTHIN [lpumeHeHWe 3HaHWUW U | Bk/arouaem Hudcecmoswjull ypoeeHb.
Bce 8udbl KomnemeHyuti yMmeHu# B Gosee mmpokux | CTyZeHT MOXKeT [j0Ka3aThb BiiajieHne B/
copMupo8aHbl Ha KOHTEKCTax yueOHOH U | KOMITeTEHLUSMU: IEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb XOpoIIo/
NpoO0BUHYMOM yYpOBHE 8 ripoeccrioHabHON coburpark, CHCTeMaTU3UPOBaTh, AaHATU3UPOBATh 3auTeHo
coomeemcmauu ¢ yeasimu u JlesiTeNIbHOCTH, HeXKeJd TI0 | Y TPaMOTHO UCI0/Ib30BaTh UH(POPMALIUIO U3
3a0auamu OuCYun/aUHbl obpasiy, Oosbliield fo/iel | CaMOCTOSITeNTbHO HalZIeHHBIX TeOPeTHUe CKUX
CaMOCTOSITE/TbBHOCTH Y | WCTOUHHKOB Y WJUIFOCTPUPOBATh UMU C/
HHULMaTUBBI TeopeThyeCKHe TIOJIOKeHUs UM 000CHOBBIBATh 75-84 Xoporo/
MPaKTUKY TIPUMEeHEeHHUsI. 3auTeHo
IToporossbIit PenponykTrBHas CryneHt JIeMOHCTpUpYeT BJIaJileHue 65-74 D/Y nosnerBoputenbHO/
Bce suobl komnemeHyuti JlessTe/IbHOCTh KOMIIETEeHL[USIMA B CTaHJapTHbIX CUTyaL[UsIX: 3auTeHo
chopmMupo8aHbl Ha NOPO208OM v3/1araeT B Ipejieax 3a/iay Kypca TeopeThueCcKy
bopip YpO8He i u HpaKTI/IqeCIP()I/I'Ei(OHTpOJ'I'?/IpyelZIEII‘/JI M&TEpI/IaJ'I. 60-64 E/MocpepcTsento
/3auTeHo
Hwxe noporosoro OTcyTCTBHE PH3HAKOB MIOPOrOBOT0 YPOBHS: KOMITETEHIIMU He CPOPMUPOBAHBI. 0-59 HeyposnersopurensHo/
3aureHO

CTy,E[EHT He B COCTOAHUWH TMPOAEMOHCTPHUPOBATH o6na,anI/Ie KOMIIeTEeHLIMSMU B

CTaHAdPTHBIX CUTYallUAX.




OueHuBaHNe pe3y/bTaToB O0yUeHHs CTYZeHTOB M0 AUCLUIUIMHE OCYLeCTB/SeTCS M0 peraMeHTy
TEeKYyILlero KOHTPOJISI ¥ TPOMeXXYTOYHOM aTTeCTaLUu.

Kputepuu orjeHMBaHUsI KOMIIETEHLMI Ha Ka)KJ,OM 3Tare U3yuyeHust JUCLUIIIMHBI /11 KaXXA0ro BU/a
OLIEHOUHOTO CpeficTBa U NpUBOJATCA B 1. 4 @OC. VToroBeld ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIMU
NpY M3y4YeHUM [JUCLIMIUIMHBI orpefiensieTcss o Tabmure. [Ipyu 3TOM criefyeT MOHMMaTh, UTO TPaHULIA
MeXXy YPOBHSIMH [Ijii KOHKDETHBIX pe3y/IbTaTOB OCBOeHHs 00pa30BaTe/ibHON MpOTrpaMMbl MOXKET
CMeLaThbCsl.

YpoBeHb c(hopMHPOBAaHHOCTH Tekylyii KOHTPOJIb IIpomexyTouHas aTTecTaus
KOMIIeTeHI[UH
BBICOKHI BBICOKHM
BBICOKMI npoosuUHymblli 8bICOKUL
8bICOKULI NpoO8UHymblil
nopo20ebilil 8bICOKULI
8bICOKULI nopo2oebilil
TMIPO/IBUHY ThII NMPOABUHYTHIN NMPOABUHYTHIN
NpoO0BUHYMbll nopo20ebilil
nopo208bll NpooBUHymblil
TIOPOT OBbIM MOPOroBbIN MOPOroBbIM
NOPOroBbIM HIDKe II0POroBoro
HIDKE TIOPOrOBOTO
HIDKe TIOPOroBoro -

3. MeTtopuyecKre mMaTepuasbl, omnpeje/siioiiye NpoleAypbl OLleHHMBAaHMA 3HAaHMH, yMeHHUH,
HaBBIKOB U (W/IH) ONbITA /ieATe/IbHOCTH, XapaKTepPU3YIIHX 3Tanbl ()OPMHUPOBaHNsA KOMIIeTeHI{UI

WTorosas arrecTanus No JUCLMIVIMHE SIB/ISIETCSI UHTErpaslbHbIM IT0Ka3aTe/leM KaueCTBa TeOpeTUYeCKUX 1
NpakTUYeCKUX 3HAaHUM U HaBBIKOB OOydarolMXCsl 10 AUCLMIVIMHE U CK/IaJbIBAeTCsl W3 OLIEeHOK,
TI0JIyUYeHHBIX B XOZe TeKyllel U IPOMeXyTOYHOM aTTeCTalllu.

Tekylras aTTecTalysi B ceMeCTpe TIPOBOJUTCS C Iie/ibi0 obecriedeHUsi CBOEBpPeMeHHOW 00paTHOMW CBSI3H,
JUTIST KOPPEeKLMY 00yueHHs], aKTUBU3aI[MM CaMOCTOATeTbHOM Pab0ThI 00yJarOIIUXCSl.

[Tpome)xyTouHasi aTTecTalvis TIpefHa3HaueHa /s OOBEKTUBHOTO TIOATBEPXKIAEHUS U OI[eHUBaHUS
JOCTUTHYTBHIX Pe3y/IbTaTOB 00y4eHusi TI0C/ie 3aBepLeHUs U3yUeHUs! JUCLIATITUHEL.

Tekylllast arTecTalys OCyILeCTB/sAeTCs [Ba pa3a B CemMecTp:

e koHTposibHast Touka Ne 1 (KT Ne 1) — BeICTaB/IsSIeTCSl B 3/IEKTPOHHYIO BeJJOMOCTh He TI03/iHee 8 Heze/ln
yueOHOTO cemecTpa. BkmodaeT B ce0si OL|eHKY MepOTpUSITUN TeKYILero KOHTPOJISi ayAUTODHOU U
CaMOCTOSTe/ILHOM paboThl oOyuyarolierocss 1o paszesiam/TeMaM yuebHOW AuCHMIIIMHBI ¢ 1 10 8
He/le0 yueOHOro ceMecTpa.

e koHTposibHast Touka Ne 2 (KT Ne 2) — BbICTaB/sieTCd B 3/1€KTPOHHYH BeJOMOCTh He mo3zaHee 16
Heflemd yueOGHOro cemecTpa. Bxitouaer B cebsi OLeHKY MepONPUSTUNA TeKyIero KOHTPOJIs
ayIUTOPHON U CAMOCTOSITe/IbHOM paboThl 00yUaroIerocs Mo paszesiam/TeMaM yueOHOW JUCIUITTAHbI
¢ 9 o 16 Hepesto yueOHOTO cemMecTpa.

Pe3ynbTaThl Tekyllleldd ¥ TIPOMEXYTOUHOM aTTecTalluy TOJBOAATCS TIO IKaie 6autbHO-peHTHUHIOBOM
CUCTEMBI.

JTan peuTUHI 0BOM CCTeMBbI / Hepgens Bann
OneHouHoOe CpeACTBO MHHIMyM™ MaKcumym
Tekyiias arTecTanusa 1-16 36 60
KonTposibHasa Touka Ne 1 7-8 18 30
Kosnnokeuym 8 18 30
KoHTpo/bHasa Touka Ne 2 15-16 18 30




KoumponbHas paboma 16 18 30
ITpomexxyTouHasi aTTecTals - 24 40
3auer -

3auemubili butem - 24 40
HWUTOI'O o gucuumn/ivHe 60 100

* MuHHUMa/bHOe KOJIMYeCTBO 0asyIoB 3a OI[eHOYHOEe CPeICTBO — 3TO KO/MYeCTBO 06asioB, HaOpaHHOe
00yuaroIMMCsl, TIPY KOTOPOM OLIEHOUHOE CPeZCTBO 3aCUMTHIBAETCs, B TIPOTUBHOM CJTy4ae 00yJaroIuicst
JO/DKeH JIMKBUAMPOBAaTh TOSBUBIIYIOCS —aKaJleMUUeCKyl0 33[0/DKEHHOCTb 10  TeKylled WIu
MIPOMEXKYTOYHOM arTecTali. MHWHMMa/ibHOe KOIMYecTBO 0OasyioB 3a TEKYIIYyH0 aTTecTaluio, B T.U.
OT[leJIbHOe OLIEHOYHOEe CpPEACTBO B ee COCTaBe, W TPOMEXKYTOUHYI arrecTaluro coctasisgeT 60% or
COOTBETCTBYIOIIUX MaKCUMAaJTbHBIX Oasl/ioB.

CTyZleHT CUMTAeTCsl aTTeCTOBAaHHBIM T10 pa3/iety, 3aueTy WM 3K3aMeHY, e/l OH Habpan He MeHee 60% oOT
MaKCHMaJTbHOTO Oasiia, TIpelyCMOTPEeHHOT0 paboueii MporpaMMo.

CTymeHT MOXeT ObITb arTecToBaH IO [JUCLIMIVIMHE, eC/IM OH aTTeCTOBaH M0 KaXJOMYy pasfeny,
3aueTy/9K3aMeHy U ero CyMMapHbIi 6ar cocrasrsieT He MeHee 60.

OnpedesneHue GoHycoe u wmpagos

BoHychI: moolpuTe/bHble Oaibl CTYIEHT MOXET TMOJYUYMTbh K CBOEMY PEMTHHTY B KOHIIe CeMecTpa 3a
TIPUCYTCTBHE Ha JIEKLIUSX, MPAKTUUeCKUX U JIaAO0OPAaTOPHBIX 3aHATHSX M aKTUBHYIO U PEry/sipHyI0 paboTy
Ha 3aHSTUSIX.

bonyc (mpemuanbHble Oasbl) He MOXKET TIpeBbIIaTh 5 0a/ioB, BMecTe C 0OailaMd 3a TEKYIIYIO
arrecTaiyio — He 6osiee 60 6asnnoB 3a cemecTp.

4. TunoBbie KOHTPO/IbHbIE 3a/laHUSI WM WHBIE MaTepHa/bl, HEOOXOAMMBIE /I OLeHKH
3HaHUI, yMeHUH, HABbIKOB



MMWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHMSA POCCUNICKOW ®EOEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHH OE ABTOHOMHOE OBPA30BATE/JbHOE YUYPEX/JEHME BBICUIEIO OBPA30BAHUS

«HauuvoHanbHBIN HCCnenoOBaTeNbCKUN AsfiepHBIN YyHUBepCcUuTeT « MUD U »

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —

¢uman desepanbHOTO roCyAapCTBEHHOTO aBTOHOMHOIO 00pa30BaTe/IbHOTO YUpeXK/eH s BBICLIIEro 00pa30BaHus
«HaroHanbHbIN HcciefoBaTe/IbCKUN sijepHblii yHUBepcuTeT « MU »

(MATD HUSTY MUDN)

OT/IEJIEHUE JIA3BEPHBIX 1 INTASMEHHBIX TEXHOJIOT' A

Harpapnienne 22.03.01 MarepuajioBe/jeHHe 1 TeXHO/IOTMHU MaTepHaioB
OG6pa3oBareibHast

nporpamMmma Marepua/ibl (DOTOHHKH

Jucuurinza OO6ras ¢u3KKa (371eKTPUUeCTBO M MarHeTH3M)

BOIIPOCBHI K 3K3AMEHY

1. ITonsiTue ToueyHoro 3apsifia. 3akoH KysoHa. 3aBUCMMOCTB CUJIbI OT PACCTOSIHUSL. 3aBUCUMOCTh CHJIbI
OT BeJIMUMHBI 3aps/i0B.

2. HanpspKeHHOCTh 71eKTpudeckoro mnosid. Ilpunnun cynepnosuruu. Ilosne cucteMsl TOYeUHBIX 3apsiiOB.
[Tone cructemsl pacripe/ie/ieHHbIX 3apsiJ0B.

3. Teopema Octporpaackoro-I'aycca. ITose 3apsykeHHOV TOBEPXHOCTH.

4. [wvBepreHLUss sneKTpuyeckoro Iosg. [lorpaHuuHoe ycjoBue [Jii HOPMaJIbHBIX COCTaBJISIOLUX
HarpsUKeHHOCTH.

5. Pabora cun snekrpuueckoro moss. Teopema Crokca. [TorpaHHYHOe yC/IOBHe [jis TaHTeHIMAIbHBIX
COCTaBJIAIOLIUX HalPsKEeHHOCTH.

7. JneKTprYeCKWy IUIO0JIb U ero noJe (oTeHLrasl, HalpshKeHHOCTh, YpaBHEHUe CUJIOBBIX JIMHUK).

8. Cuia ¥ MOMEHT CWJIbI, IeMCTBYHOIME Ha JUII0/Ib BO BHELIHEM T10JIe.

9. DseKkTpocTarMyeckoe TI10jle IPU HaAU4YUU T[POBOJHUKOB: IIOHATUE IIPOBOJHMKA, MaTemaThueckKas
dbopMynMpoBKa 3aKOHAa COXpaHeHWsl 3apsja, MHUKDPOCKOIMYECKOe U MaKpOCKOMUYecKoe TIOJie,
HarpsyKeHHOCTh 110/11 BHYTPU IIPOBO/IHUKA.

10. Onekrpuueckoe Tione BOJM3M TIOBEPXHOCTH TIPOBOAHMKA. [IOBEpXHOCTHasl IMJIOTHOCTH 3apsijia Ha
VICKpUBJIEHHBIX [10BepXHOCTSX. [IpoBogsie sKpaHbl.

11. Teopema 0 eJUHCTBEHHOCTH pellieHus1 ypaBHeHus Jlariaca. MeTtog n300pakeHui.

12. EMKOCTb yeAUHEHHOro IIpoBOJHMKAa. CuCTemMa IPOBOJHUKOB: IIOTEHLMa/lbHble U €eMKOCTHbIe
ko3 uiireHTsI. [IpumephI.

13. ITonsTue o koHAeHcaTope. IIpriMepbl BEIYKMC/IEHUS] eMKOCTeN KOHZIeHCAaTOPOB.

14. DHeprusi 3/1€KTPOCTAaTUYECKOTO B3aMMOJE€HCTBUS CHUCTEMbI TOUeUHBIX 3apsizioB. O6o0OIieHune Ha
C/ly4ail HelpepbIBHOTO pacripefiesieHust 3apsiioB. [Ipyumepsl: 5Heprusi TOYeyHOro 3apsifjia U JUIO/S BO
BHEIITHEM I10J1e, HeTIOCPe/ICTBEHHBIN pacueT 3/1eKTPOCTaTUueCKOl SHepruy 3apsbKeHHOT0 KOHZIeHcaTopa.
15. BreiBojg BBIp@KeHWS [JId  SHePrMM  3JIeKTpocTarvyeckoro 1mosia.  [IIoTHOCTh  3Hepruu
5JIeKTpOCTaTuyeckoro mnons. [IprMepsl: MonHas SHeprusi CUCTeMbl [ByX TOYEUHBIX 3aps/iOB, SHEPrus
CUCTeMBI [IPOBOIHUKOB.

16. Onpenenenuvie ausaeKTprKa. Ero cBolicTBa M XapaKTePUCTHUKU: 3/IEKTPUUYECKUM AUMOIbHBI MOMEHT
MOJIEKY/Ibl, TIOTEHLMAJ T10JI51 3/IeKTPOHEUTPaIbHOM MOJIEKY/Ibl, BEKTOD IMOJISIpU3aLiiu JU3/1eKTPHKa.

17. IToTeHUMan 3/IeKTPOCTAaTHUECKOTO TI0/IS TIPU HAJTUUWU IU3JIEKTPUKOB.

18. TlonsipusyeMoCTb AU3JIeKTpUKa. BeKTOp 3/1eKTpUuecKoro cmellleHus. I'paHWuHble YC/I0BUS [J1S
5JIEKTPUAYECKOT'0 T0JIS1 TIPU HAJTMUWU JU3JIEKTPUKOB.

19. OcHOBHbIe ypaBHEHMS /1€KTPOCTAaTUKU TPU Ha/IW4YUM AU31eKTPUKOB. HemocpeAcTBeHHbINM pacueT
T0JIs1 TIPY Ha/IMYUU OFHOPOJHOTO AU3/IEKTPUKA.



20. Cpsi3pb MeXJy J/OKaJbHbIM W BHELIHUM II0JIeM B [JU3JIEKTPUKe: MHUKDPO- M MaKpOCKONWYeCKHe
3HaueHUs1 (U3MYECKHUX BeIMYMH, yCpeJHEeHUe MUKPOCKOMMYECKOro MOJisl B JAU3/IeKTPUKAX, BbIUUC/IEHUE
HanpsyKeHHOCTH JIOKA/IbHOTO 1107151 (ocTpoeHue JIopeHLia).

21. HenosisipHbIie AU3/IEKTPUKHU.

22. IlonsipHble AUB/IEKTPUKMU.

23. DHeprus 371eKTPOCTaTAUeCKOro IMOJIsl B JUIIeKTPUKAX.

24. TIpeobpa3oBaHus SHEPTHH, CBSI3aHHBIE C TTOJISIpU3ALIMel TU3IeKTPUKA.

25. Cusibl IeHCTBYIOLME Ha IU3/IEKTPUK B JIEKTPUUECKOM TOJIe.

26. TBepmoTenbHbIe AU3TeKTPUKH. [The303hdekT (TIpsiMoii 1 0OpaTHbIif). [TUpo371eKTpUYeCTRBoO.

28. DnekTprueckoe T1ojie BHYTPYA NPOBOAHHUKA. [110THOCTE TOKa. 3akoH Oma. [loTeHuMan moss BHYTpU
TPOBO/IHUKA C TOKOM. 3aKOH [[koysis-JleHnia.

29. CTOpoHHME 31eKTPOABXKYILMe Ccuibl. 3akoH OMa it mosiHou 1enud. [IpaBunia Kupxroda ass ueneit
MOCTOSIHHOTO TOKa.

38. Pa3BuTue TIpe/CTaBJeHUWA O MarHeTusMme. BeKTOp WHYKUMW MAarHATHOTO TI0/isA.  3aKOH
buo-Cagapa-Jlamiaca. 3akoH Amriepa.

39. Teopema O LUMPKYy/ISLUM BeKTOpa MarHUTHOM WMHAYKUWU (WMHTerpajgbHasg U [uddepeHLranbHas
¢dopma). Teopema O TOTOKe BEKTOpa MarHUTHOW WHAYKIMM (WHTerpanbHas U AvddepeHIanbHas
dopma).

40. BekTOpHBIM TIOTeHLMal: OrpeJe/ieHre, KaJuOpPOBKA, ypaBHEHHWe /Jisi BEKTOPHOTO TIOTeHIMaa,
BEKTOPHBIM IMOTeHLIUAJI 107151 00beMHBIX U MPSMOJIMHENHBIX TOKOB.

41. MarsuTHoOe I10Jie 3/71eMeHTapHOIr0 KOHTypa € TOKOM. [IoHATHe MarHUTHOTO MOMEHTa.

42. Cuia ¥ MOMEHT CHUJIbl, IeHCTBYIOIIe Ha MarHUTHBIM MOMEHT B MarHUTHOM T10J1e.

43. MarHuiTHOe 1oJie B BellleCTBe: MeXaHHW3Mbl HaMarHUUWBAHUS, MTOHATHE HAMarHUUeHHOCTH BelleCTBa,
o0beMHbIe U TTIOBepXHOCTHbIE MOJIEKY/ISIPHbIE TOKH, TeOpeMa O LUPKY/ISILUKA BeKTOpa HaMarHUUeHHOCTH.
44. HaripshpkeHHOCTh MarHATHOT'O MOJIs, TPaHUYHbIE YCIOBUS /11 MArHUTHOTO TIOJIS.

45. [lnamarHeTysMm: 1apMOpOBa IpeLieccus, AMaMarHuTHasi BOCIPUMMUKBOCTb.

46. [TlapamarseTusm.

47. deppoMarHeTusM: OCHOBHbIE CBOMCTBa (¢eppoMarHeTHKoB, OOMeHHOe B3auMOjeHCTBUe, 3aKOH
Kropu-Beiicca. AHTH(eppoMarHeTrsMm.

48. IHAyKUYS TOKa B ABWKYILIMXCS TIPOBOJJHUKAX. 3aKOH 3/1IEKTPOMarHUTHOW MHAYKLIMY B UHTErpa/ibHOU
u 1uddeperuansHol opmax. BuxpeBoe aneKTpuueckoe mose.

49. TlonsaTHe 006 WHAYKTHBHOCTU W B3aUMHOW WHIYKLMWA. ODHEPrysi MarHUTHOro mnosis. [I10THOCTh
SHEPruyd MarHUTHOTO MOJIS.

50. Tok cmetienusi. CuctemMa ypaBHeHUM MakcBesia.

51. 3aKOH COXpaHeHUs SHePryy /ISl 37IeKTPOMarHuTHoro nosst. Bekrop Ymosa-IlonHTHHra.

54. TTocnenoBarenbHbIN KoieOaTeTbHBIA KOHTYDP.

Kputepumn onieHBaHUsA KOMNeTeHMH (pe3y/1bTaToB):
OT/MYHO/XOPOLI0/yIOB/IETBOPUTE/IbHO/HEYJOB/IETBOPUTETEHO

OnucaHue MIKa/ibl OLleHUBAHHSA:

OrjeHKa Kpurepuu orjeHKH
CrypeHT fo/DKeH:
— MPO/JIeMOHCTPUPOBATh ITyDOKOEe U MPOYHOe YCBOEHWe 3HaHUMA
MPOrpaMMHOI0 MaTepuasa;
OTmuHO — WCYepIIbIBaroLlle, I0C/Ie,0BaTe/IbHO, TPaMOTHO Y JIOTUYeCKH CTPOMHO
3640 W3/I0KUTh TeOpeTuUeCKU MaTepuari;
— MPaBU/ILHO (POPMYJIMPOBATh OMNpe/ieeHUs;
— MPOAIEMOHCTPUPOBATh YMEHUSI CAMOCTOSITe/TbHOM paboThI C IUTepaTypol;
— YMeTb C/le/IaThb BBIBO/bI 10 M3/1araeMOMY MaTepuay.

CrypeHT fO/DKeH:
Xopoto — NPOJEMOHCTPUPOBATh JOCTATOUHO IOJIHOe 3HaHKe IPOrPaMMHOI0
30-35 Marepuasa;

— MMPOAEMOHCTPHUPOBATE 3HAHWE OCHOBHBIX TEODETHUYECKHUX HOHHTHﬁ;




JIOCTaTOYHO TI0C/IeI0BATe/TbHO, TPAMOTHO U JIOTHUECKH CTPOMHO M3/1araTh
MaTepuart;

— MPOZIEMOHCTPUPOBATh YMEHHE OPUEHTHPOBATLCS B JINTEPATYPE;

— YMeTb C/ieflaTh JOCTaTOUHO 000CHOBAHHBIE BBIBO/[BI TI0 U3/1araeMoMy
Marepuany.

Y IOBJIeTBOPUTEJIEHO
24-29

CrypeHT fo/DKeH:

— MPOZIEMOHCTPUPOBATh 00IIIee 3HaHKE U3yYaeMOro MaTepyana,;

— TOKa3arh o0I1iee B/Ia/leHHe MOHSATHIHHBIM arliapaToM JUCLATIIMHEI,

— yMeTb CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYPOU M3/1araeMoro
BOIIPOCa;

— 3HAaTh OCHOBHYIO PEKOMEHZIYEMYIO IIPOTrPaMMOi yueOHY0 TUTepaTypy.

HeyposnerBopurensHO
23 v MeHbl1Ie

CTyjeHT AeMOHCTpHPYeT:

— He3HaHMWe 3HaYUTe/TbHOW YaCcTH NPOrpaMMHOr0 MaTepuasa;

— He BJIa/leHre [IOHATUMHBIM anrnapaToM JVCLUILINHBL;

— CylljeCTBeHHbIe OLIMOKY NPU U3/10)KeHHH yueOHOro MaTepHara;

— HeyMeHHe CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYPOU M3/1araeMoro
BOIIPOCa;

— HeyMeHHUe Jie/1aTh BbIBO/bI 10 W3/1araeMoOMy MaTepuay.




MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMCKON ®EAEPAILINA
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/EHWE BBICLIEIO OBP A30B AH Usl

«HauuvoHanbHBIN HCCnenoOBaTeNbCKUN AsfiepHBIN YyHUBepCcUuTeT « MUD U »

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dunmran defepaabHOro rocyfapCTBEHHOT0 ABTOHOMHOT'O 06pa30BaTe/IbHOTO YUPeXK/[eHHs BhICLIEro 06pa3oBaHust
«HarmoHanbHeIN UCCIe0BaTeIbCKUM si/jepHblil yHUBepcuTeT « MUD»

(MATD HUSTY MUDN)

OT/IEJIEHUE JIABEPHBIX ! INTABMEHHBIX TEXHOJIOT A

Harpasnenve 22.03.01 MarepuasioBe/jeHHe U TEXHO/IOTUM MaTepHa/ioB
OO6pa3oBartesibHast

nporpaMma Marepuaibl GOTOHHKH

OucuuriinHa O611ag dhusmka (3/1eKTPUYeCTBO U MarHeTHUs3Mm)

e R e o

0.

Bomnpocsl A/11 KO/UIOKBUYMa

OnekTpudeckoe rnosie. HanpsokEHHOCTh 371eKTprUYecKoro 1noyist. [IpuHLuI Ccyreprno3vLyuy moJiei.
OO6némMHas1, MOBepXHOCTHAs U JIMHelHast IJIOTHOCTH 3apsijia.

OneKTpryecKoe 1oJjie Ha OCH KOJblia.

OneKTpryecKoe ToJie Ha OCH JIUCKa.

[Torok BekTopa. Teopema I"aycca.

PaboTa cu 3/1eKTpUyecKoro moJisi.

OneKTpuyeCcKUi oTeHLra.

[ToTeHLMabHAas SHEPrys 3apsijia B MoJe.

OHeprus B3auMO/IelCTBUSI CUCTEMBI 3apsiJiOB.

OneKTprUYeCcKri JUIMOoIb (OTeHLMal U HalpsHKEHHOCTD 3/1eKTPUYECKOro M0JIs;; MOMEHT CUJT; CUIIa;

MnoTeHLa/IbHas BHEPFI/IH).

11.

[Monsipy3aiusi AU3MeKTPUKOB (CBOOOJHBIE W CBsi3aHHBbIE 3apsifibl; TOJSIpU3ALIMS [UIJIEKTPHUKA,;

TIO/ISIPU3aLMOHHBIN 3apsi/]; TTOBePXHOCTHAsK TVIOTHOCTH 3apsifia).

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Teopema ["aycca [/ [U3J/IeKTPUKA.

[usnekrpuueckas NMpOHULaeMOCTb.

I'pannuHbIe yC/I0BYS Ha TOBEPXHOCTH pasjiesia AByX JU3/1eKTPHUKOB.
OneKTpuyecKre CBOMCTBA MTPOBOJAHUKOB.

OnekTpoéMKocTb. KoHzieHcarop.

Cusia v IJI0THOCTh TOKa.

3akoH Oma.

3akoH [[xoysis-JleHua.

Cuna, ieicTBytOI[asi B MAarHUTHOM T10J1€ Ha JBWKYLLMECs 3apsiJbl.
Cuna, JelcTByoOLasi B MarHUTHOM I1oJie Ha TOKU. Cuia Amnepa.
MarHuTHOe 11071e paBHOMEPHO JBVDKYILIEr0Cs 3aps/a.

MarHuTHoOe 1oJjie TOCTOSTHHOIO TOKa. 3aKoH bro-Casapa.
Teopema 0 LUPKY/ISLIMYA BEKTOPAa MarHUTHOW MHAYKLMU.

Teopema I'aycca A1s1 BeKTOpa MarHUTHOM UHIYKLUU.

Kpurtepuu oneHMBaHUsI KOMIIeTeHIUH (pe3y/1bTaToB):

— ypOBeHb 0CBOeHHs 00yUaroLMMcst MaTepyana, IIpelyCMOTPeHHOTr0 yueOHO IporpamMMoti;

— yMeHue O6y‘-IaIOH_IeFOCH HCI10J/Ib30BATh TeOpeTUUYeCKNe 3HAHWA IMPU BBITTO/JIHEHUUN BEIAaHI/II\/JI U 3d/ia4;

— 000CHOBAHHOCTD , HETKOCTBh, KPATKOCTB M3J/I0OKEHHWA OTBETA.



OnucaHue MKaabl OLleHUBAHUSA:

OTMeTKa «O0T/IHYHO» (B Oatax ot 27 fo 30) CTaBUTCS, €CIIH:

— U3yueHHbI MaTepuas U3/0XeH T0JTHO, OTipe/ie/ieHUsl JaHbl BEPHO;
— OTBeT MOKa3bIBaeT IOHMMaHue MaTepuarna;

— oOyuaroruiicss Mo)keT 00OCHOBATh CBOM CY)K/I€HUS, TIPUMEHUTh 3HAaHUS Ha MPaKTHUKe, MPUBECTH
HEoOX0UMbIe TIPUMEpDI, He TOJIbKO 110 YUeOHHMKY U KOHCITEKTY, HO M CAMOCTOSITE/TbHO COCTABJIEHHBIE.

OtMeTKa «xopomio» (B 6aniax ot 22 fio 26) CTaBUTCS, eC/Iu:
— U3yueHHbI MaTepuas U30XkeH J0CTaTOYHO MOJTHO;

— TIpA OTBeTe JOMyCKAITCS OMIMOKH, 3aMHHKH, KOTOpble OOyuaroI[uiics B COCTOSIHUM HCIIPaBUTH
CaMOCTOSITEe/IbHO NPY HaBOZSILMX BOIPOCAX;

— 00yuaroIIHICs 3aTPYHAETCS C OTBeTaMH Ha 1-2 OMOMHUTE/ILHBIX BOMPOCA.

OTMeTKa «y/0B/IeTBOPUTEIbHO» (B Oasiax ot 18 fo 21) craBUTCS, eciiu:

— Marepuas U3J/IO)KeH HeroJIHO, C HeTOYHOCTSIMA B OIpefie/IeHUM TIOHSATUM WM (POPMYITUPOBKe
orpe/iesieHnl;

— MaTepual U3JaraeTcsi Hermoc/ae10BaTelbHO;

—00yuaroluiicss He MOXEeT AOCTAaTOUuHO ITyDOKO M /l0Ka3aTesibHO 00OCHOBaTh CBOM CYXKAEHHS U
TIPYBECTH CBOM IPUMeEpHI;

— Ha 50% J0TI0THUTEeTbHBIX BOTIPOCOB JJaHbl HEBEPHbIE OTBETHI.

OTMeTKa «HeyJA0B/IeTBOPUTE/IbHO» (B Oa/tax ot 0 fi0 17) cTaBUTCS, €C/u:

— TpU OTBeTe 0OHAPY>KHUBAeTCs MOTHOe He3HaHHe M HelTOHUMaHHe M3yyaeMoro MaTepuara;
— Marepuasl u3jaraeTcsi HeyBepeHHO, 6ecriopsijouHo;

— JlaHbl HeBepHbIe OTBeThl Oostee ueM Ha 50% [1OTIOTHUTE/TEHBIX BOMIPOCOB.



MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMICKON ®EOEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHH OE ABTOHOMHOE OBPA30BATE/JbHOE YUYPEX/JEHME BBICUIEIO OBPA30BAHUSA

«HauuvoHanbHBIN HCCnenoOBaTeNbCKUN AsfiepHBIN YyHUBepCcUuTeT « MUD U »

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dunan deaepaabHOTO TOCYJAPCTBEHHOTO aBTOHOMHOTO 06pa30BaTe/IbHOTO YUpeXK/[eHus BbICLIero o6pa3oBaHust
«HarmoHanbHbIN MccaeoBaTenbCKUi sjepHblil yHUBepcuteT « MUDU»

(MATD HUSTY MUDN)

OT/IEJIEHUE JIABEPHBIX ! INTABMEHHBIX TEXHOJIOT A

Harpasnenve 22.03.01 MarepuasioBe/jeHHe U TEXHO/IOTUM MaTepHa/ioB
OO6pa3oBartesibHast

nporpaMma MaTtTepunanasbs (OTOHHUKH
OucuuriinHa O611ag dhusmka (3/1eKTPUYeCTBO U MarHeTHUs3Mm)

KoMIUIeKT 3a/iaHuil I/I1 KOHTPOJIbHOM paboThI

1. [IBa mpsIMONMMHENHBIX JJIMHHBIX IIPOBOJHUKA PACIO/IOKeHbI NapasliesbHO APYyT APYrY Ha pacCTOSTHUU
d = 10 M IpyT oT Ipyra. ITo MPOBOAHUKAM TEeKYyT Toku I1 =5 A
u I2 = 5 A B NpOTUBOIIO/NIOXKHBIX HarpasieHWsx. Halijure uncioBoe 3HaueHUe W HarpaB/ieHUe
BeKTOpa MHAYKLMU B MarHUTHOro noss B TOUKe, HAXOZSALIENCS Ha PaCCTOSTHUM Il = 12
=10 cM OT KaXkJ0ro rpoBOJHKMKA.

2. DnekTpoH, UMeloIMi ckopocTh v = 8 108 cm/c, BleTaeT B 0fIHOPOIHOE MarHUTHOE TIO/Ie C UHAYKIUeH
B = 3,14 10 Tn nog yriom a = 30° K Bektopy B. Omnpegenure paauyc R u mar h BUHTOBOM JTUHUH,
TI0 KOTOpOH OyzieT ABUraThCs 3JIEKTPOH.

3. Anb(a-yacTyia npoiia yCKOpsitolyto pasHoCTh noreHuanoB (U=14 B u BreTena B CKpellleHHbIE
noJ, npsiMeIM yrioM snektpudeckoe (E=10 kB/m) u marautHoe (B=0,1 Tn) nons. Haiitu oTHOLIeHWe
3apsiia anb(a-uacTULbl K ee Macce, ec/id, JBUTasiCh MeprieHAUKY/ISPHO 000MM TOJIsiM, YacTHlla He
VICIIBITBIBAET OTK/IOHEHUM OT MPSIMOJIMHENHOW TPaeKTOPUH.

4. B 0fHOPOJHOM MarHMWTHOM MoJie, UHAYKLMS Kotoporo B = 5 Tn, Bpaijaetcs crep>keHb AAMHOW = 1 M
C TIOCTOSIHHOM YIVIOBOW CKOpPOCTBIO ® = 20 pag/c. Och BpaljeHHUs NepleHAUKY/IspHa CTep)KHIO,
MPOXOJUT uepe3 ero KOoHel| U Tapasijie/ibHa CUJIOBBIM JIMHUSIM MarHUTHOro mnojsi. Halijute pasHOCTb
noreHMasnoB ( 0 — ¢pc) , BO3HUKAIOLIYIO MEXX/Y KOHL[AMH CTePIKHS.

5. B ogHOpogHOM MarHMTOCTaTM4yecKoM mose ¢ uHAyKUMed B = 0,1 Tn paBHOMepHO BpalljaeTcsl pamka,
cogepxawass N = 1000 ButkoB, ¢ yactorod n = 10 I'y. [nomaaes pamky paBHa S = 150 cm2 .
Ornpesenivite MrHoBeHHOe 3HaueHue J/IC MHAYKIMY 1 € , COOTBETCTBYIOLLlee YIVIy II0BOPOTa PaMKH &
= 30°, rge o — yros Mexzay Bekropamu B U n, a Takke MakcuMasibHOe U cpefHee 3HaueHus JIC 3a
MHHUMarbHOEe BpeMsi T , B TeueHWe KOTOPOTO MarHWUTHBIM [IOTOK, IPOHHM3bIBAIOLMM DPaMKY,
V3MEHUTCS OT HyJIs [0 MaKCHMa/IbHOIO 3Ha4YeHUSI.

6. OmpejenuTh MarHUTHYI WHAYKLUIO B 10715, CO3/laBaeMOro OTpe3KOM OeCcKOHeYHO [JIMHHOTO

NIPSIMOrO TIPOBO/|a, B TOUKe, paBHOY/|a/IeHHOM OT KOHL[OB OTpe3Ka Y HaXOZILeNcsl Ha pacCcTossHuu r0

=20 cm OT cepeivHbI €ro.

Cwuna Toka I, Tekyiijero o npoBofy, paBHa 30 A, nivHa | oTpe3ka paBHa 60 cm.

8. Ilo NMpoBOJHMKY, COTHYTOMY B BHJle KBa/|paTHOM paMK{ CO CTOPOHOMW AyiMHOM a = 10 cM, TeueT TOK
cwion I = 5 A. Onpefennts MarHUTHYO UHIYKLUIO B 10 B TOuKe, paBHOy/a/JeHHOW OT BepLUVH
KBa/lpaTa Ha pacCTOsiHUe, paBHOe [IJIMHe ero CTOPOHBI.

9. HaliTu MarHUTHYIO MHAYKLHMIO B LIeHTPe TOHKOTO KOJibLia, TI0 KOTOpoMy uzeT Tok cuioun [ = 10 A.
Paguyc R KoJsiblja paBeH 5 CM.

~



10.

11.

12.

13.

14.

15.

16.

17.

ITo 06MOTKe 0YeHb KOPOTKOM KaTyIIKH pasnycoM R = 16 cm TeueT ToK cusioii I= 5 A. CKOJTBKO BUTKOB
N TIpOBOJIOKM HaMOTaHO Ha KaTyILIKY, eC/IM HalpshKeHHOCTh H MarHWUTHOTrO MoJist B ee L[eHTPe paBHa
800 A/m?

[To mpsiMoMy OeCKOHEUHO [JIMHHOMY TIPOBOAHMKY TedeT TOK cwio I = 50 A. Ompengenutsb
MarHuTHYH MHAYKLMIO B B TOUKe, y/ja/leHHOW Ha PaCcCTOSIHKE I' = 5 CM OT MIPOBOJHHUKA.

[Ba IJIMHHBIX Tapasjie/bHbIX MPUBOAA HAXOAATCA Ha PacCTOSHUM I' = 5 €M OAUH OT Apyroro. Ilo
MPOBOJAM TEeKYyT B INPOTHMBOIIOJIOKHBIX HAlpaB/eHUsAX OAWHAKOBble TOKM cwior I = 10 A KaabIu.
Haiiti HarnpsbkeHHOCTh H MarHUTHOTO MO/ B TOUKe, HaXOZSIeMcsi Ha pacCTOsiHUM rl = 2 cM OT
OJJHOTO U r2 = 3 CM OT [pyroro nposoza.

Paccrosinve d mMexay AByMs AJIMHHBIMU Tlapasijie/ibHBIMU TIPOBOJaMHu paBHO 5 cM. ITo mpoBojam B
OJJHOM HaripaB/IeHHWH TeKyT OfMHakoBble TOKU cujon I = 30 A kaxzapiid. Halith HarnpspbkeHHOCTh H
MarHuTHOTO TI0JIs1 B TOUKe, HaXO/sl1lelCs Ha PacCTOsIHUAU ']l = 4 ¢M OT OJJHOTO U 2 = 3 CM OT Jpyroro
MpPOBOJA.

Ha paccrossiuu r=10 HM OT TpaeKTOpPUU MPSIMOJIMHENHO [BWKYIIErocs 37eKTPOHAa MaKCUMasbHOe
3HaueHHWe MarHUTHOM UHAYKuK B=160 MK Tn. OnpenenuTs CKOPOCTh V 37IeKTPOHa.

Ha nipoBo/iouHbIi BUTOK paguycoM r= 10 cM, romelrieHHbId MeXX/y TO0J/F0CaMu MarHuTa, JAeUCTByeT
MakKCUMa/lbHbId MeXaHUueCKuii MoMeHT Mmax =6.5 MKH. Cuma Toka I B BuUTKe paBHa 2 A.
Ornpesie/IiTh MarHUTHYHO MHAYKLUIO B mossi Mexay mnostocaMyd MarHuTa. JleiicTBMeM MarHUTHOTO
1oJ1s1 3eMJTH TIpeHeOpeyb.

[Io ToHKOMYy mnpoBoAy B BuAe Kosbla paguycoM R = 20 cm Tewer TOoK cunou I = 100 A.
[TeprieHAVKYISIPHO TIJIOCKOCTH KOJblia BO30Yy)K/IeHO OJHOPO/IHOe MarHWTHOe TIojie C MHAYKIeld B =
20 mTn. Hatitu cuny F, pacTarvBaroiyo KoiblLio.

[lo aByM mnapasienbHbIM MPSIMBIM TIpOBOZaM [JAvHOW | = 2,5 M Kak[blid, HaXOAALMMCS Ha
paccrosauu d = 20 ¢M ApPyT OT Apyra, TeKyT OfWHAKOBbie TOKM cuioi I = 1 KA. BIUMC/INUTE CUTY
B3aMMO/IeHICTBHS TOKOB.

KpuTtepuu onjeHMBaHHUA KOMIIeTeHI[UH (pe3y/1bTaToB):

OneHka Kputepuu onjeHKH
OTnuHO — pelLeHUH 3alaHUI U3/10KeHbI TI0JTHO;
C 27 no 30 6amioB — OTBeT T0Ka3bIBaeT MOHWUMaHKe MaTepurasa;

— NpYBe/ieHbl BEPHO pellleHus BCeX 3a/laHnH, [JOMyCKaroTCs
He3HauuTe/IbHble apudMeTHyecKre OmrOKY.

Xoporio — TIpUBeZIeHHbIe PellieHrs 3aJaHUM U3/I0KeH [J0CTaTOYHO T0JIHO;
c 22 50 26 6asnnoB — TIpU KOJIMUe CTBeHHOM OlleHKe ZI0MyCKaloTCsl apudmeTruecKre
OLLIMOKM;

— TIpUBe/IeHbI BepHbIe pellieHHs Ha Oomee uem 80% 3a/1aHUM.

Y I0B/1eTBOPUTEJILHO — pelLleHUs 3a/laHui U3/10)KeHbl HETOIHO, C HETOUHOCTSMU B
c 18 no 21 6annoB oripeieJieHUU MOHSATHM UK GOPMYIUPOBKE OTipe/ie/leHUi;

— Ha 30-40% 3azaHuii jaHbl HEBEPHbIE OTBETHI U NIPHUBE/eHbl HEBEPHBIE
pelleHus.

HeynoBneTBopuTenbHO | — MPU pellieHnH 3aJaHrii 00Hapy>KMBaeTCsi [O/IHOe He3HaHUe U
c 0 1o 17 6anmnoB HellOHUMaHKe U3y4yaeMoro Marepuasa;

— MpUBeleHO HeBepHoOe peliieHue Oosee yeM 50% 3ajaHUM.




OnucaHue MKa/bl OléHUBAHUA:

PelTHHIrOBbII 0a/1/1 [0 JUCIUIL/IMHE 3a O1eHKa 1o 5-0a/1/IbHOM’
KOHTPOJ/IbHYI0 cucreme
27 — 30 OT1/Mm4uHO
22 - 26 XopoLio
18 -21 Y 0B/1eTBOPUTE/ILHO
<17 HeyzioBieTBOpUTEeIEHO




MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMCKON ®EAEPAILINA
QEAEPAJIBHOE I'OCYJAPCTBEHH OE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/ EHUE BBICIIEIO OBPA30BAHUS

«HauyvoHanbHBIY UCCef0OBaTeNbCKUMN silepHBIA YyHUBeDPpCUTET «MUDU»

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dunmran defepaabHOro rocyfapCTBEHHOT0 ABTOHOMHOT'O 06pa30BaTe/IbHOTO YUPeXK/[eHHs BhICLIEro 06pa3oBaHust
«HarmoHanbHeIN Hccie[oBaTenbCKuil sepHblil yHuBepcuteT « MM »

(MATD HUSTY MUDN)

OT/IEJIEHUE JIABEPHBIX ! INTABMEHHBIX TEXHOJIOT A

Harpasnenve 22.03.01 MarepuasioBe/jeHHe U TEXHO/IOTUM MaTepHa/ioB
OO6pa3oBartesibHast

nporpaMma Marepua/ibl (DOTOHHKH

OucuuriinHa O611ag dhusmka (3/1eKTPUYeCTBO U MarHeTHUs3Mm)

JIabopaTopHBbIe padoThI

ITokasaTenu v KpUTepUH OL|eHKU BBITIOJTHEHUS ¥ C/lauk 1ab0paTOpHBIX paboT:

IToka3aTe/siu OLleHKH Kpurepumu oneHku bannel
(max)
1. BeirosiHeHWe BcexX | - IOMYCK /10 BBITIOTHEHUsT paboTh; 30

naboparopHbIX pabot | - ymeHue paboTtars ¢ npubopamuy;

- yMeHHe KOPPeKTHO (pYKCHpOBaTh MOKa3aHus1 MPUOOPOB;
- yMeHWe MPaBUIbHO 0(OPMJISIT ¥ 3aHOCHUTD ITOKa3aHUs B
71ab0paTOPHBIN KYPHAJL.

2. Cobmromenue - MpaBWIbHOEe 0(hopM/IeHHe BBOJHOM YaCTU OTUETa; 30
TpeboBaHM# K - IpaBUIbHOE 0(OpM/IeHHe PaCUeTHOM UaCTh OTYeTa;
o(hopM/IeHUIO OTUeTa | - YeTKas Y [paBU/IbHas (DOPMY/IMPOBKA BbIBOJA UCXO/s U3
110 1abopaTopHOA TI0JIyYeHHBIX Pe3y/bTaToB;
pabote - FPAMOTHOCTB U KYJ/IBTYpa U3J/I0’KeHUs;
- B/IaJIeHHe TePMUHOJIOTHMEeN Y TOHSITUMHBIM arnmnapaTrom
TIpo6JIeMBbI.
3.0t1BeThI Ha - TPaMOTHO U BepHO C(OPMY/IUPOBaHbI OTBETHI Ha 40
KOHTPOJIbHbIe KOHTPOJIbHBIE BOIIPOCHI.
BONPOCHI

IITka/bI OLEeHOK:

90 — 100 6as/10B — OLIEHKA «OTJINUHO»;

75 — 89 6asnoB — OLIEHKA «XOPOILIO»;

60 — 74 6anoB — OL|eHKa «yJ0B/IE€TBOPUTETHHOY;
0 — 59 6asIoB — OIIEHKA «HEYOBIeTBOPUTETLHO».



