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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe JUCUUIUTHHBL «O0miast Gpusuka (3JIeKTPUUIECTBO U MAarHETH3M)» U 00ECIIEYMBAET MTPOBEPKY
OCBOCHMS IUIAHUPYEMBIX PE3y/lbTaTOB OO0y4YeHHs (KOMIETEHUMH M MX HMHIAUKATOPOB) IOCPEICTBOM
MEPOIPUATHN TEKYILLEH U ITPOMEKYTOUHOM aTTECTAUHU 110 TUCLUILINHE.

ey 1 3agaun GpoHIA OLEHOYHBIX CPEICTB

Llenpto @DoHIA OLEHOYHBIX CPEACTB SBISETCS YCTAHOBICHHWE COOTBETCTBHS YPOBHS
HOATOTOBKH OOydYaromuxcs TpeOoBaHUSAM (heaepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENLHOIO
CTaHaaprTa.

JInst mocTrKeHus TOCTaBIeHHOHN ey DOHIOM OIIEHOYHBIX CPEACTB M0 AucHUIuInHEe «O0mast
¢u3uKa (3IEKTPUIECTBO U MArHETU3M)» PELIAIOTCA CIEAYIOUINE 3aJauu:

— KOHTPOJIb M YIPABICHHE IPOIECCOM MPUOOpETeHUsI OOy4aroUMMUCS 3HAHWH, YMEHHH H
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax IIaHHOfI JUCHUIINHBI,

— KOHTPOJIb U OIIEHKA CTETIEHH OCBOEHHS KOMIICTEHIHH, TPEAYCMOTPEHHBIX B PaMKax JaHHON
JOUCIHMIIIINHEI,

— obecrieueHre COOTBETCTBUS PE3yJIbTaTOB OOydeHHs 3amadam Oymymield mpodeccHoHaIbHOMN
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAIULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
o0ydeHus B 00pa3oBaTeIbHBIN MPOIECC B pAMKaX JaHHOW JAUCIMIUINHBIL.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII obyuarouguiica 00onicen 061a0ems cieoyiouiumu pe3yibmamamnu

00yYeHusn no oucuyuniune:

Kon HaumenoBanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIETEHIIUH KOMIETEHIHH JTOCTHKEHHS] KOMIIETEHIIUH
OIlK-1 Criocoben 3-OI1K-1 3HaTh OCHOBHBIEC 3aKOHBI
UCIIOJIb30BaTh €CTECTBEHHOHAYYHBIX JUCUUIUINH B
0a30BbIC 3HAHUS po(eCcCHOHATTLHOM e TEIILHOCTH, METO/IbI
€CTECTBEHHOHAYYHBIX | MAaTeMaTUYECKOT0 aHaIn3a U MOJCIUPOBAHMUS,
JTUCITUTUTAH B TEOPETUIECKOTO U IKCIIEPUMEHTATIHLHOTO
npodeccuoHanbHOM MCCJICIOBAHMUS
ACATCIBHOCTH, V-OIIK-1 YMeTh UCIOIb30BaTh OCHOBHBIC
IPUMEHATE METOIBI 3aKOHBI €CTECTBEHHOHAYYHbIX TUCLUIUIMH B
MaTCMaTHHCCKOTO po(heCCHOHATIBHOM JIEATCIIbHOCTH, IPUMEHSTh
aHalIHu3a 1 METO/IbI MATEMATHYECKOTO aHAIH3a H
MOZACINPOBanNUA, MOJICTTUPOBAHUSI, TEOPETUUECKOTO U
TCOPETUICCKOTO 1 JKCIIEPUMEHTAIIBHOIO UCCIIEI0BAHMS
KCICPUMCHTAILHOTO | B GIK-] BrageTs HaBBIKAMH HCIIONb30BAHHS
HCCICA0BaRHA OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX
JUCITUTUIMH B TPO(ECCUOHATILHOM IS TSIIbHOCTH,
MPUMEHEHHS METOJI0B MAaTEeMAaTUYECKOT0 aHaTn3a
¥ MOJICITMPOBAHUS, TEOPETUICCKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS
[K-1 Cnoco6en co3naBary | 3-IIK-1 3HaTh HEUTPOHHO-(PHU3MUECKHE TTPOIECCHI
TEOPETUYECKHE H B pEaKTopax, WpPOIECChl TUAPOJAUHAMUKH U
MaTeMaTHYECKHE TEIJIOMAacCcoNepeHoca B AaKTUBHBIX 30HAX WU
MO/JIEIH, BO3JICHICTBHE HWOHHU3UPYIOMIETO W3IYYCHHUS Ha
OIMCHIBAOIINE MaTepuasbl, YeloBeKa U OOBEKTHl OKpY’Karolei
HEHUTPOHHO- CpeIbl, CHCTEMBI Y4YeTa, KOHTPOJS SACPHBIX
buznueckue MaTepUalioB
IIPOLIECCHI B V-IIK-1 VYmMerp co3aaBaTh TEOPETHUECKUE U
peakTopax, MpouecChl | MareMaTUUYEeCKUE MOJENTHU B MpodecCHOHATHHOU
TUAPOJAUHAMUKHU U o0J1acTu
TCMIOMACCONCPEHOCA | B_TTK-] Bamers HABBIKAMH paboTsI ¢
B dKTHBHBIX 30HAX COBPEMEHHBIMH PAaCUYCTHBIMH ITPOTPAMMHBIMHU
WJTH BO3JICHCTBUE cpencTBaMH
MOHHU3UPYIOIIETO
U3ITydeHUS Ha
MaTepuabl, 4eJIOBeKa
1 00BEKTHI
OKpYKaroIIel Cpeibl,
CUCTEMBI yJeTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJIOB
VYKE-1 Crnocoben 3-YKE-1 3HaTh: OCHOBHbBIE 3aKOHBI
UCIIONIb30BATh 3HAHUSI | €CTeCTBEHHOHAYYHBIX TUCITUIUINH, METOIbI
€CTECTBCHHOHAYUYHBIX | MAaTEMaTHICCKOTO aHAIN3a U MOJICIIUPOBAHHSI,
JUCITUTLIINH, TEOPETUUYECKOTO U IKCIIEPUMEHTATIHLHOTO
TIPUMEHSITh METOJIbI WCCJICTOBAHHSI

COOTHECEHHBIX C




MAaTEMaTHICCKOTO Y-VKE-1 yMeTh: UCIIOJIb30BaTh MaTeMAaTHIECKUE

aHajsa u METO/Ibl B TEXHUYECKUX MPHUIIOKECHUSX,
MOZCTUPOBAHNAL, PacCUMTHIBATh OCHOBHBIE YHCIIOBBIE
TECOPCTHICCKOTO U XapaKTEPUCTUKU CIIy4alHBIX BEIMYUH, PEIIATh
SKCIICPUMEHTAIBHOTO | ocHOBHBIE 3aaYM MATEMATHYECKOH CTATUCTUKH;
HCCICIOBAHNA B pelaTh TUIOBBIE pacUETHBIE 3aaun
MOCTaBJIEHHBIX

B-YKE-1 Biagers: MeTo1aMi MaTEMaTHYECKOTO
aHaJii3a U MOJIECITUPOBAHUSI; METOJaMU PELICHUS
3a/1a4 aHAJIN3a U pacueTa XapaKTEPUCTUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IIPHEMaMH
00pabOTKU IKCIIEPUMEHTAIBHBIX JTAHHBIX,
METOaMH palbOThI C IPUKJIATHBIMH
MIPOTPAMMHBIMHU NMPOIYKTAMH

3aJadyax

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce oceoenun OIl

KoMIOHEeHThl KOMNETEeHIMH, Kak NpaBuio, (GOpMUPYIOTCS HpU HU3YYEHHH HECKOJIbKUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNIbHOW paboThl oOyuaromierocs. Bommonnenue n 3amuta BKP sBnstores Bunom yueOHON
JeSITeJIbHOCTH, KOTOPBIH 3aBepiIaeT rnpouecc GoOpMUPOBAHUSI KOMIIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIUU B IIPOLIECCE OCBOECHUS TUCIIUITIIMHBIL
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTamne (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIC OCHOBBI
KOMIIETEHIIMM, OCBAWBAIOTCS OCHOBHBIE KaTeropuu, QopMmupyrorcss O0a3oBble ymeHHs. CTyneHT
BOCIIPOM3BOAMT TEPMHUHBI, (PAKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABMIIA; PEIIacT YIeOHbIC 3aaun
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAYUTENIBHO BO3PACTAIOT, HO €LIE HE JOCTUralOT WTOrOBBIX 3HaueHMW. Ha 3TOM 3Tame cryneHT
OCBaMBaeT aHAJIUTHYECKHUE JAEUCTBHUS C NPEIMETHbIMU 3HAHUAMHU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIHO pelllaTh yyeOHbIE 3a/laud, BHOCS KOPPEKTUBBI B aJIFOPUTM AECUCTBUI, OCYIECTBIASL
KOPPEKIIHIO B X0J1€ pa0OThI, IEPEHOCUT 3HAHUS U YMEHHS Ha HOBBIE YCIIOBUS;
- 3aBepPLIAIOLIMH 3Tall — Ha 3TOM DTalle CTYACHT JOCTUraeT UTOTOBBIX IOKAa3aTelled 10 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW KoMmmeTeHIuH. OH crnocoOeH HCMOb30BaTh ATH 3HAHUSA, YMEHUS,
HAaBBIKM [IPY PEIICHNUH 3a/a4 ITOBBIIIEHHOW CJI0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSX.

Oransl  (GOPMHUPOBAHUS KOMIIETEHIMH B XOJE€ OCBOEHHUS JUCIHMIUIMHBI OTpPa)XaroTcs B
TemaTrueckoM rrane (cm. PTLT).

1.3. CBs3b Mexkay (popMupyeMbIMH KOMIIETEHIIUAMH U OpMaMU KOHTPOJISI HX OCBOEHUS

Ne KonTposmpyemsie NupnkaTop 10cTHKEHHS HanMeHOBaHUE OLIEHOYHOT O
n/n pa3aennl (TeMbl) KOMIeTeHINH CpeCTBa TeKyIeil 1
JAUCHUILIUHBI MPOMEKYTOUHOM aTTeCTAIIMU
Tekymas aTrecTamnus, 3 ceMeCT
1. DJIeKTPHYECTBO 3-OIIK-1, V-OIIK-1, B-OIIK-1 Komiokeuym

3-1IK-1, Y-1IK-1, B-TIK-1
3-YKE-1, V-VKE-1, B-YKE-1

2. MarHeTusm 3-OlIK-1, Y-OIIK-1, B-OIIK-1 KonTponbHast pabota
3-IIK-1, Y-IIK-1, B-TIK-1
3-VKE-1, Y-VKE-1, B-VKE-1

IIpomexyTouHasi aTTecTanus, 3 ceMecTp

OK3aMeH 3-OIIK-1, Y-OIIK-1, B-OIIK-1 OK3aMeHallMOHHBIN OujeT
3-1IK-1, Y-IIK-1, B-TIK-1
3-YKE-1, V-VKE-1, B-YKE-1




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUSA IMPOrpaMMbl AUCHHUIIIMHBL SABJIAIOTCA Cq)OpMHpOBaHHBIG KOTHUTUBHBIC JCCKPUIITOPBI «3HATB», «YMCTb)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI [0 STalaM B paMKax pa3InyHOro BUIa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTD UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TOJIOKESHHS NI 00OCHOBBIBATH 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B 3a4reHo

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE pe3ynbTaTOB O0YUEHHUs CTYICHTOB MO JUCIHUILIMHE OCYIIECTBISETCS MO PETJIaMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
IpY M3yYEHUU AWCIUILIMHBI ompenernsiercs mo tadmuie. [Ipu 3Tom ciieqyer MoOHUMATh, YTO TPAHMIIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET

CMCIIAThCA.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOr0OBOr0
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

Hrorosas arreécrauus 1Mo AMCHUILIMHE ABJIACTCA MHTCIPAJIbHBIM ITOKA3aTCIICM Ka4uCeCTBA TCOPCTUUCCKUX U
MPAKTUYCCKUX 3HAaHUM M HaBBIKOB 06yqafom1/1xcs[ IO JUCHUIINIMHE W CKJIaAbIBACTCA M3 OILCHOK,
IMOJIYYCHHBIX B XOA€ TeKymeﬁ u HpOMeHCYTOQHOﬁ aTTcCTallu.

Tekymias aTTecTanys B CEMECTPE MPOBOJIUTCS C LIETBI0 00ECIEYEHUsI CBOCBPEMEHHONW OOpaTHOW CBSI3H,
JUTSL KOPPEKIMK 00Y4YeHHUsI, aKTUBH3AIMH CAMOCTOSATEIHHONU PabOThl 00yUYaIOIITIXCA.

HpOMe)KYTO‘IHafl arrectanusd MnpeaHasHadCHa OJid 00BEKTHUBHOT'O MOATBCPXKACHUA W OLCHHUBAHUA
AOCTHUTHYTBIX PE3YJIbTATOB 06y‘~IeHI/I$[ MMOCJIC 3aBCPUICHUA U3YUCHUA JUCHUIIJINHBI.

Texymias aTTecTarysi OCYIIECTBISIETCS IBa Pa3a B CEMECT:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BoIcTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE MO3HEE 8 HEAeIu
yueOHOTrOo ceMecTpa. Bkirodaer B ce0si OLIEHKY MEpONpPHUATHH TEKYIIETO KOHTPOJS ayAMTOPHOW U
CaMOCTOSITENIbHONW pPaboThl OOyyaromierocss Mo pasjenaM/TeMaM y4eOHOM AMCHUIUIUMHBI ¢ 1 mo 8
HeJIe0 yueOHOTO ceMecTpa.

e koHTpoibHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcsl B 2JIEKTPOHHYIO BEIOMOCTh HE no3aHee 16
Heslenu y4yeOHOro cemecrpa. Bxmrouaer B ceOsi OLEHKY MEpONPHATHH TEKYyIIero KOHTPOJIS
ayJIMTOPHOM M CaMOCTOSITEJIbHOU pabOThl OOYUYAIOIIETOCs 10 pa3jiesaM/TeMaM y4eOHOM JUCITUTITMHBI
¢ 9 mo 16 Hexemto yueGHOTO cemecTpa.

Pesynbprarhl Tekymeil W MPOMEXKYTOYHOW AaTTECTAIMHM TOJBOJSATCA IO IMKale OauTbHO-PEUTUHTOBOM
CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso MuHmMyM™ Maxcavyn
Texymasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Konnoxeuym 8 18 30
KonrposibHasi Touka No 2 15-16 18 30




Koumponvnas paboma 16 18 30
IIpomexyTouyHas aTTecTalMs - 24 40
3auer -

3auemmuwiii bunem - 24 40
NUTOI'O no gucuuiuinHe 60 100

* MUHUMaJIBHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaisioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOydaromuiics
JOJDKEH JIMKBUJIMPOBaTh IOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0JDKEHHOCTh 10 TEeKylled HiIu
MPOMEKXYTOUHOW arrecTannud. MHHMMaNIbHOE KOJWUYECTBO OajioB 3a TEKYIIyI0 aTTEeCTalHio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTalnuio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCUMAaJIbHBIX OAJIOB.

CryneHT cuuTaeTcsl aTTeCTOBAHHBIM I10 pa3Jiely, 3aueTy WM dSK3aMeHy, eciid oH HaOpas He meHee 60%
OT MaKCHUMaJbHOTO Oaia, mpeIycCMOTPEHHOT0 paboueil mporpaMMon.

CTyneHT MOXeT OBITh aTTECTOBaH IO IUCHHUIUIMHE, €CIM OH AaTTeCTOBaH M0 KaXIOMYy pasjelny,
3a4eTy/3K3aMeHY M €ro CyMMapHBbIi 0aju1 cocTaBiseT He MeHee 60.

Onpeoenenue 60nycos u wumpaghos

BOHyCBIZ MOOIIPHUTCIIbHBIC OauIb CTYACHT MOXCET IOJYYUTH K CBOCMY peﬁTHHFy B KOHIIC CEMCCTpa 3a
MMPUCYTCTBUC HA JICKIUAX, IPAKTUICCKUX U J'Ia60paT0pHBIX 3aHATUAX U dKTUBHYIO U PCTYJIIPHYIO pa60Ty
Ha 3aHATHAX.

bonyc (nmpemuanbHble Oalibl) HE MOKET NpPEBHIIATH 5 OamioB, BMecTe ¢ OaiaMd 3a TEKYIIYIO
aTTecraiuio — He 6osee 60 6amIoB 3a cemectp.

4. TunoBble KOHTPOJIbHbIE 33IaHUSI WJIM MHbIe MaTepHa/bl, HeOOXOAUMBIe /Jisi OLlEHKHM 3HAHWI,
YMeHM, HABBIKOB



MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMS POCCUMCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OT/JIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Harpasnenne/ 14.05.01 SInepHble peakTOPbI H MATEPHAJIBI
CoenuanbHOCTh

Cnennammsanus — $lqepHble peaKkToOpbl

Jucuunnuza OOmas pusmka (JEKTPUYESCTBO U MATHETHU3M)

BOIIPOCHI K DK3AMEHY

1. [lonsTe Toueunoro 3apsna. 3akoH KynoHa. 3aBUCHMOCTb CHJIBI OT PacCTOSIHUS. 3aBUCUMOCTb CHJIbI
OT BEJIMYMHBI 3apsI0B.

2. HanpsbxeHHOCTD 3eKTpuyeckoro nosis. [lpunnun cynepnosunuu. Ilone cuctemMbl TOU€UHBIX 3apsA0B.
[Tone cucremsl pacnpeIeICHHBIX 3apsI0B.

3. Teopema Octporpanckoro-I"aycca. [Tone 3apspkeHHOM TOBEPXHOCTH.

4. [uBepreHuust siaekrpuyeckoro noisid. IlorpanuyHoe yciioBue AJiE HOPMAJIbHBIX COCTABJISIOIIUX
HaIpPsHKEHHOCTH.

5. Pabota cun snextpudeckoro nosid. Teopema Crokca. ITorpanudnoe ycioBue Ajsi TaHT€HIUAIbHBIX
COCTaBJISIIOLINX HAIPSHKEHHOCTH.

7. DNEKTPUYECKUNA JUIIOIb U €ro MoJie (IOTeHIUall, HaPsSyKEHHOCTh, yPaBHEHUE CUIIOBBIX JIMHUM).

8. Cuia 1 MOMEHT CHJIbI, IEUCTBYIOIIME HA AUIOJIb BO BHEIIIHEM I1O0JIE.

9. DNeKTpocTaTHYECKOE IMOoJIe NPU HATUYMM IPOBOJHUKOB: IOHATHE INPOBOJHUKA, MaTeMaTH4ecKas
(GopMyNnMpoBKa 3aKOHAa COXpPaHEHMs 3apsiia, MHUKpPOCKOIMYECKOE U MAaKpPOCKONHUYECKOE TMOJe,
HaIPsKEHHOCTh MOJIs1 BHYTPH MPOBOAHUKA.

10. DnexkTpuueckoe Moje BOJM3M MOBEPXHOCTH MPOBOJHHKA. [loBEepXHOCTHas TIJIOTHOCTH 3apsaa Ha
HCKPUBJICHHBIX MOBEPXHOCTsX. [IpoBoAsIINE SKpaHBI.

11. Teopema 0 eIMHCTBEHHOCTH pellieHus ypaBHeHus Jlamnaca. Meto n300paskeHuid.

12. EmMKOCTh yequHEHHOro IpoBojgHuKa. (CucremMa NIPOBOAHMKOB: IOTEHLHUAIbHBIE U EMKOCTHBIE
ko3¢ dunmenTsl. [lpumeps.

13. IlonsaTue o konaeHcarope. IIpuMepsl BEIUNCIEHUS EMKOCTENH KOHAEHCATOPOB.

14. DHeprusi 3JIEKTPOCTATHUECKOTO B3aWMOJICHCTBUS CHCTEMBI TOYEUHBIX 3apsaoB. OOoOiieHue Ha
cllydail HENpephIBHOTO pacmpesesieHus 3apsanoB. [Ipumepsl: sHeprusi TOYEUHOTO 3apsiia U JTUIOJS BO
BHEIIHEM I10JI€, HEMOCPEACTBEHHBIIN pacyeT 3JIEKTPOCTaTUIECKOW SHEPTUU 3aPSKEHHOT0 KOHJIEHCATOpa.
15. BbBOO  BbIpaXX€HHS [JIi  SHEPTrUU  dBJIEKTpocTaTUYeckoro mojs. [LIoTHOCTE  3HEpruu
ANEKTPOCTATUYECKOTO MoJisA. [Ipumepsl: MmosiHas dHEpPrus CUCTEMbI ABYX TOYEUHBIX 3apsii0B, SHEPIHUs
CUCTEMBI IPOBOJIHUKOB.

16. Onpenenenune nuanexTpuka. Ero cBoiicTBa M XapaKTEPUCTUKH: dIEKTPUUECKUN AUMOIBHBIA MOMEHT
MOJIEKYJIbI, TOTEHIHAJI TIOJISl AJIEKTPOHEUTPAIbHON MOJIEKYJIbl, BEKTOD MOJISIPU3ALNN JUICKTPHUKA.

17. IloreHuuman 31eKTpOCTATUYECKOTO MOJIS PY HATMYUH TUIIEKTPUKOB.

18. Tlonsipu3yeMOCTh OHMAJIEKTpUKA. BEKTOp 3JIEKTPUUYECKOro cMemeHus. ['paHuyHbIE YCIOBUSA IS
NEKTPUYECKOTO TOJISI IPH HATUYUH JUDJIEKTPUKOB.

19. OcHoBHbIE ypaBHEHHUS 3JIEKTPOCTATHUKU IMPH HAIWYUM AUAJIEKTpUKoB. HemocpencTBeHHbIN pacuer
TIOJISI IPU HAJTMYUH OJTHOPOJHOTO AUAJIEKTPHUKA.



20. Cps3p MEXIy JOKIbHBIM M BHEIIHUM IIOJEM B JAMIJIEKTPUKE: MHMKPO- U MaKpPOCKOIIMYECKHE
3HaueHUs (PU3MUYECKUX BEIMYUH, YCPEIHEHHE MUKPOCKOMHYECKOIO IMOJI B JUAJIEKTPUKAX, BHIYHUCICHHE
HaIpPsHKEHHOCTH JIOKAJIbHOTO oSt (moctpoenue Jlopenua).

21. HenonsipHbie TUAJICKTPUKH.

22. IlonspHble NUANEKTPUKH.

23. DHeprus AJIEKTPOCTATUYECKOTO MOJIS B TUAIIEKTPUKAX.

24. TIpeoOpa3oBaHUs YHEPTUH, CBSI3aHHBIE C TOJSIPU3ALUEH JUAICKTPUKA.

25. Cunbl AEUCTBYIONIME HA JUAJIEKTPUK B JICKTPUUECKOM I10JIE.

26. TBepaorenbHble TUAIEKTPUKH. [Ibe303hdexT (mpsimoii u 0OpatHsIit). [TupossiekTprudecTBo.

28. DnekTpuueckoe 1oje BHYyTpu npoBoAHuKa. [ImotHocTh Toka. 3akon Oma. [loTeHuuan nmoyis BHYTpU
MPOBOJHUKA C TOKOM. 3akoH J[xoyns-Jlenua.

29. CropoHHUE AIEKTPOABIXKYIIHE cuibl. 3akoH Oma ams nonHou nenu. [Ipasuna Kupxroda s neneit
MOCTOSIHHOTO TOKA.

38. Pa3zButue npeacraBieHuil 0 MarHeTusMe. BekTop MHAYKIIMM MarHUTHOroO noiisi. 3akoH buo-Casapa-
Jlamaca. 3akon Amrepa.

39. Teopema O LUPKYISAIMKA BEKTOpPa MAarHUTHOM MHAYKIMM (MHTETrpaibHas U JuddepeHnmraibHas
dopma). TeopemMa O TOTOKE BEKTOpa MAarHUTHOW HMHAYKUWHU (MHTerpaibHas u auddepeHnuraibHas
dbopma).

40. BexTOopHBI MOTEHIMAN: OMNpEIEICHHe, KaTuOpOBKA, ypaBHEHHE JUIsi BEKTOPHOIO IOTEHIIMANA,
BEKTOPHBIN TOTEHIIAA OISt 00bEMHBIX U IPSIMOJIMHEHHBIX TOKOB.

41. MarauTHOE I0JIe JJIEMEHTapPHOTO KOHTYpa ¢ TOKOM. [ToHsITHE MarHUTHOTO MOMEHTA.

42. Cuna 1 MOMEHT CUJIbl, IEUCTBYIOIINE HA MAarHUTHBIM MOMEHT B MAarHUTHOM TIOJI€.

43. MarautHoe 1oJie B BEIIECTBE: MEXaHU3Mbl HAMAarHUYMBaHU, TOHSITHE HAMAarHUYEHHOCTH BEIIECTBA,
00BEMHBIE U TIOBEPXHOCTHBIE MOJICKYJISIPHBIE TOKH, TEOPEMA O IUPKYISIIIUYA BEKTOpAa HAMAarHWYEHHOCTH.
44. HanpsyKeHHOCTh MAarHUTHOTO TIOJIS, TPAHUYHBIC YCIIOBHS 111 MATHUTHOTO TIOJISL.

45. lnamMaraeTu3M: JJapMopoBa Mpereccusi, IMaMarHuTHasi BOCIIPUUMYUBOCTb.

46. IlapamarueTusm.

47. ®deppoMarHeTU3M: OCHOBHBIC CBOWCTBa (heppOMArHeTUKOB, OOMEHHOE B3aWMOJICHCTBHE, 3aKOH
Kropu-Beiicca. AnTH()EppoMarHeTusm.

48. Unaykuus ToKa B IBUKYIUXCS IPOBOJIHUKAX. 3aKOH JIEKTPOMArHUTHOW MHIYKIIMHM B MHTETPaJIbHOM
u nupdepennmansHol popmax. Buxpepoe anexTpuueckoe moie.

49. Tlonstue 00 WMHIAYKTMBHOCTM M B3aMMHOM MHIYKIUH. DHEpPruss MarHutHoro noss. IlnoTHocTh
SHEPTrUU MarHUTHOTO MOJIS.

50. Tox cmemenusi. Cucrema ypaBHeHud MakcBesa.

51. 3aKOH COXpaHEHUs PHEPTUHM ISl DJIEKTPOMArHUTHOTO 1nojs. Bexkrop Ymosa-IloitHTHHTA.

54. TlocnenoBaTeNbHbIN KOJ€OAaTEIbHBIA KOHTYD.

Kpurtepun onenuBanns KoMneTreHuui (pe3yJibTaToB):
OTAMYHO/XOPOIIO/YOBIETBOPUTEIHLHO/HEY IOBIETBOPUTEIIHLHO

Onucanue mMKaJbl OLEHNBAHUA:

Onenka Kpurepun onieHkn
CTyneHT 101KeH:
— MPOJEMOHCTPUPOBATh ITyOOKOE M MPOYHOE YCBOCHUE 3HAHUI
MIPOTPaMMHOTO MaTepuaa;
OT1nu4HO — MCYepIBIBAIOLIE, TIOCIEI0BATENBHO, TPAMOTHO U JIOTHYECKU CTPOUHO
36-40 M3JI0KHUTH TEOPETUICCKHI MaTepHal;
— MPaBWIBHO (HOPMYIUPOBATH ONPEIEICHUS;
— MPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEITFHON paOOTHI C TUTEPATYPOiA;
— YMETb CZIeTaTh BBIBOJIbI IO U3JaraeMoMy MaTepHaiy.
CTyaeHT 10JIKeH:
Xoporo — MPOJEMOHCTPUPOBAThH JOCTATOYHO MOJIHOE 3HAHHE TPOTPAMMHOTO
30-35 MaTepuaa,
— NPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKUX TOHSATHIA;




JIOCTAaTOYHO I1OCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO MU3JIaraThb
Marepuai,

— IIPOJIEMOHCTPUPOBATHE YMEHUE OPUEHTUPOBATHCSA B JIMTEPATYPE;

— YMETb ceNaTh JOCTATOYHO 0OOCHOBAHHbBIE BBIBOJIBI IO U3JIaraeMOMYy
Marepuaiy.

VY 10BI€TBOPUTENBHO
24-29

CTyaeHT 10J1KeH:

— IIPOIEMOHCTPUPOBATH 00IIee 3HAHUE U3yIaeMOr0o MaTepraa,

— TIOKa3aTh OOIIee BIIaICHUE MOHATUHHBIM aIllapaToM JUCIUTLIAHBI;

— YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;

— 3HATh OCHOBHYIO PEKOMEHAYEMYIO MPOTrpaMMOii yUeOHYIO TUTEPATypYy.

HeynosnersopurensHo
23 1 MeHbIIIE

CTyaeHT 1eMOHCTPUPYeET:

— HEe3HaHWE 3HAYNTEIILHON YacTH MIpOorpaMMHOI'O0 MaTCpHralia,;

— HE BJIaJICHHE NOHATUIHBIM annapaToM JUCLUILINHBI;

— CYILIECTBEHHBIEC OIIUOKH MPH U3JI0KEHUN y4eOHOT0 MaTepHrana;

— HEYyMEHHUE CTPOUTh OTBET B COOTBETCTBUH CO CTPYKTYPOH M3/1araeMoro
BOIIPOCA;

— HEYMEHUE JIeNaTh BbIBOBI 110 M3JIaraEMOMY MaTepualy.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLUIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHayIbHBIV McciIeoBaTe IbCKIN AnepHbI yHuBepcuTeT « MUDV»

(VIATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Harpasnenne/ 14.05.01 SinepHbie peakTOPbI U MATEPHAJIBI
CriennanbHOCTh

Crenpamsauust S| nepHble peakTopbl

JucuumniuHa OO6r1as Gpusmka (JEKTPHUIECTBO U MATHETH3M)

BOl'[pOCI)I JAJI KOJUIOKBHYMaA

OnexTpuueckoe nojie. Hanpspk€HHOCTH anekTpuyeckoro noss. [IpuHiun cyneprno3unuu nosiei.
OOBEMHas, TOBEPXHOCTHAS U JIMHEHHAS IUIOTHOCTHU 3apsizia.

DNEKTPUUECKOE M0JI€ HAa OCH KOJIbIIA.

DJEeKTpUYECcKOe 10JIe Ha OCU JIUCKA.

ITorok BekTopa. Teopema I"aycca.

Pabota cui 3eKTpruuecKoro moJs.

DNEeKTPUYECKUM MOTEHITHA.

[TorenuuanpHas SHEprus 3apsijia B MoJe.

DHeprust B3anMO/ICHCTBHSI CHCTEMBI 3apsi/I0B.

0. DnexTpuyeckuil TUNoib (MOTEHUHA U HAMPSHKEHHOCTD AJIEKTPUUYECKOTO T0JIsl; MOMEHT CHJI; CHJIA;
MOTEHIMAIbHAS SHEPTHS).

11. Tlonspuszaums AUAIEKTPUKOB (CBOOOJHBIE W CBA3aHHBIE 3apsfbl; MOJAPHU3ALUS TUIIEKTPUKA;
MOJISIPU3ALIMOHHBIN 3apsil; TOBEPXHOCTHAS IJIOTHOCTH 3apsia).

12. Teopema ['aycca ans udsIeKTpUKa.

13. wdnexTpudeckas MpOHUIIAEMOCTb.

14. T'panuuHble yCIOBUS Ha MOBEPXHOCTH pa3iena ABYX JUAIEKTPUKOB.

15. DnexTpuueckue cBOICTBa MPOBOJHUKOB.

16. Dnexrpoémkocts. Konaencatop.

17. Cuna v mIOTHOCTH TOKA.

18. 3akon Owma.

19. 3akoH JIxoynsa-Jlenna.

20. Cuua, neiicTByIOIIas B MATHUTHOM T10JI€ Ha JIBMDKYILIUECS 3apsiibl.

21. Cwuua, neiicTByrOIIas B MAarHUTHOM 1oJie Ha Toku. Crita Ammepa.

22. MarautHoe moje paBHOMEPHO JBIDKYILETOCs 3aps/a.

23. MarauTtHOE 1oJie MOCTOSHHOTO ToKa. 3akoH bro-Casapa.

24. Teopema 0 UIMPKYJSAIMHA BEKTOPA MATHUTHOM MHAYKIHH.

25. Teopema l'aycca i BeKTOpa MArHUTHOW WHIYKITUH.

BOoo~NoOR~WNE

KpuTepuu onleHuBaHus KOMIETEHIHIT (Pe3yIbTAaTOB):
— YPOBEHb OCBOCHHUS 00yJaroIUMCs MaTepuaa, peaycCMOTPEHHOT0 yueOHOM MporpaMMoii;
— yMeHue 00y4arouerocs: Cojib30BaTh TEOPETUYECKUE 3HAHUS TIPY BHIMOJIHEHUH 3a/laHui U 3a/1a4;

- 06OCHOBaHHOCTB, YCTKOCTbh, KPAaTKOCTh U3JIOKCHHA OTBCTA.
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Onucanue MKAJIbI OLEHUBAHUS:

OT1meTka «0oTAUYHO» (B Oayutax ot 27 no 30) ctaBUTCS, €CIH:

— U3yYEHHBI MaTepUas U3JI0KEH MOJIHO, ONPEICIICHUS JaHbI BEPHO;
— OTBET NOKA3bIBACT MOHUMAHKE MaTepHaa;

— 0oOyyaromuicss MOXXET OO0OCHOBAaTh CBOM CYXJICHHUS, NPUMEHHTh 3HAHUS HA MPAKTHUKE, MPHUBECTH
HE00XO0AMMBbIE IIPUMEPBI, HE TOJIBKO 110 YUeOHUKY M KOHCIEKTY, HO U CAMOCTOSITEIBHO COCTABJICHHBIE.

OT1meTka «xopoiioy» (B 6amiax ot 22 10 26) CTaBUTCS, €CIIH:
— U3yYCHHBIA MaTePHUal U3JI0KEH TOCTATOYHO TOTHO;

— NpPH OTBETE JOMYCKAIOTCS OIIMOKH, 3aMUHKH, KOTOpbIE OOYYaIOLIMICS B COCTOSHUM HCIPAaBUTh
CaMOCTOATEIIBHO IIPU HABOIALLUX BOIIPOCAX;

— o0yyarouuiics 3aTpyIHIeTCs ¢ OTBETaMu Ha 1-2 JOMOMHUTEIBHBIX BOIIPOCA.
OTMeTKa «y/I0BJIETBOPUTENbHO» (B Oamtax ot 18 mo 21) craButcs, ecnu:

— Marepual HU3JI0KEH HEMOJHO, C HETOYHOCTSIMH B OIpPEIeiICHUH MOHATHH WM (QOpMYIHUPOBKE
ONIPEICIICHUN;

— Marcpural u3jaracrcsa HEIOCJICA0BATCIbHO,

—00ydJaromuiicss He MOXKET JOCTaTOYHO TIyOOKO M J0Ka3aTelbHO OOOCHOBATH CBOM CYXKICHUS U
MIPUBECTH CBOU IIPUMEPHL;

—Ha 50% OMOJTHUTENBHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyA0BJIeTBOPUTEIbHO» (B Oamutax ot 0 10 17) craBuTCs, eciu:

— IpY OTBETE OOHAPYKUBAETCS MMOTHOE HE3HAHUE U HETTOHMMAaHHUE N3Y4aeMOr0 MaTepuaa;
— MaTepuall u3JiaraeTcs HeyBepeHHO, OECTIOPSII0UHO;

— JIaHbI HEBEpPHBIE OTBETHI Oosiee yeM Ha 50% MOMOIHUTENBHBIX BOPOCOB.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMICKOUN ®EJEPALIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Harpasnenne/ 14.05.01 SinepHbie peakTOPbI U MATEPHAJIBI
CriennanbHOCTh

Crenpamsauust — S|nepHble peakTopbl

JucuumniuHa OO6r1as Gpusmka (JEKTPHUIECTBO U MATHETH3M)

~

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThI

JIBa IpsSIMONIMHEWHBIX JUIMHHBIX MIPOBOJIHUKA PACIIOIO0KEHBI ApaJIeNIbHO APYT APYTY Ha pacCTOSIHUU
d = 10 cM IpyT oT Japyra. Ilo IIPOBOJHUKAM TEKYT TOKHU
I1 =5 A unul2 =35 A B NpoTUBONONOXKHBIX HampasiieHusx. Hailiaure uducioBoe 3HaueHUE U
HaIIPaBJICHUE BEKTOpa MHAYKLIMHA B MarHUTHOrO MoJist B TOUKE, HAXOASALLIENCS HAa pacCTOSHUU 1] = 12
=10 cM OT Ka)KI0Tr0 IPOBOHUKA.

DneKTpoH, UMeromuii ckopocTs v = 8-108 cM/c, BieTaeT B 01HOPOIHOE MATHUTHOE MOJIE C MHIYKIHeit
B =3,14-1072 Tx nox yraom a = 30° k BekTopy B. Onpenenure paauyc R u mar h BunToBO# IHHNH,
10 KOTOPOH Oy/eT ABUTAThCA NEKTPOH.

Anbda-yacTuna npouuia yckopsmolyto pazHocTs noreHiuanos (U=14 B u Bierena B CKpelleHHBIE
noj npsaMbIM yrioM anektpudeckoe (E=10 kB/M) nu marautHoe (B=0,1 Tx) nons. Haiitu otHOmIEHNE
3apsiia anb(a-yacTULBl K €e Macce, eCld, JBUTasiCh MEepPHEeHIUKYIIpHO 000MM MOJISIM, YacTHUIla He
HCTIBITHIBAET OTKJIOHEHUN OT MPAMOJIMHEHON TPACKTOPHUH.

B ogHOpOIHOM MarHUTHOM IoJie, MHAYKIMS KoToporo B = 5 T, Bpamaercs crepkeHb JIMHON = 1 M
C TMOCTOSIHHOM YIJIOBOM ckopocThio ® = 20 paxa/c. Ocp BpallleHus NEepHEHAUKYJIsSpHA CTEP)KHIO,
IIPOXOJUT YEPE3 €ro KOHEI U MapajuielbHa CUIOBBIM JIMHUAM MAarHuTHoro nojs. Haligure pazHOCTb
noTeHIManoB ( ¢0 — ¢c) , BOSHUKAIONIIYIO MEXKY KOHIIAMU CTEPIKHS.

B ogHOposHOM MarHuTocTatnyeckoMm mnojue ¢ uaaykuuend B = 0,1 Tin paBHOMepHO BpamaeTcst paMka,
congepxkamast N = 1000 ButkoB, ¢ wacrotoi n = 10 I'u. Ilnomanpy pamku paBHa S = 150 cm2 .
Omnpenenure MrHoBeHHoe 3HadeHne D/IC MHAYKINY 1 € , COOTBETCTBYIOIEE YTy MOBOPOTA PAMKH O
= 30°, rae o — yroa Mexay BektopaMu B u n, a Takke MakcuMalibHOE U cpenHee 3HadeHus J/[C 3a
MUHUMAJIbHOE BpEMsI T , B TEYEHHE KOTOPOTO MAarHUTHBIM ITOTOK, IPOHU3BIBAIOLINI paMKYy,
M3MEHUTCS OT HYJIS 0 MAaKCHMaJIbHOTO 3HAUEHUSI.

OmnpenenuTh MarHUTHYIO HHAYKIUIO B 1ONsd, CO34aBaeMOro OTPE3KOM OECKOHEYHO JUTMHHOTO
MPSIMOTO TIPOBOJIA, B TOYKE, PABHOYJAIIEHHOW OT KOHIIOB OTpe3Ka M HaxoJsiencs: Ha pacctostHun 10
=20 cM OT cepeuHBI €ro.

Cwuuia Toka |, Tekyiero mo mpoBoy, paBHa 30 A, anmuna | otpeska paBua 60 cm.

Ilo mpoBOJHUKY, COTHYTOMY B BHJI€ KBaJpaTHOM paMKH CO CTOPOHOW JUIMHON a = 10 cM, TeyeT Tok

cwioit | =5 A. Onpenenuth MarHUTHYIO MHAYKIMIO B mons B To4ke, paBHOYJAJIEHHON OT BEPIIMH
KBaJlpaTa Ha PacCTOSIHUE, PaBHOE JUIMHE €TI0 CTOPOHBI.
HaiiTn MarHuTHyI0 MHAYKLHIO B IIEHTPE TOHKOrO KOJIblla, IO KOTOpOMY HeT Tok cmioil | = 10 A.

Pamuyc R xonblia paBeH 5 cM.
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10.

11.

12.

13.

14.

15.

16.

17.

ITo oOMOTKE O4YeHb KOPOTKOW KaTymku paguycoM R = 16 cm Teuer Tok cunoit I= 5 A. Ckonbko
BUTKOB N MPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CJIU HAIPsDKEHHOCTh H MarHUTHOTO MOJISl B €€ LIEHTpe
paBna 800 A/m?

[To mpsiMoMy OECKOHEYHO JIMHHOMY NPOBOJHUKY TeueT TOK cwiod | = 50 A. Onpenenutsb
MAarHUTHYIO HHIYKIUIO B B TOYKE, yIAJIEHHON Ha pacCTOsSIHUE I' = 5 CM OT IIPOBOJIHUKA.

JIBa JUIMHHBIX MapauIeNbHbIX MPUBOAA HAXOAATCS HA PacCTOAHMM I = 5 cM oauH OT apyroro. Ilo
MPOBOJIaM TEKYT B MPOTUBOIIOJIOXKHBIX HAMpPABICHUSIX OJIMHAKOBBIE TOKU cuioi | = 10 A kaxablil.
Haiitn HanpsokeHHOCTh H MarHUTHOTO IOJISE B TOYKE, HAaXoJIslleicss Ha paccTosHud Il = 2 cM or
OJIHOTO U I'2 = 3 cM OT Jpyroro npoBoja.

Paccrosiaue d Mexay IByMs JUIMHHBIMH MapajuleIbHBIMU MPOBOJAaMu paBHO 5 cm. [lo mpoBogam B
OJIHOM HAmNpAaBJIICHUH TEKYT OJMHAKOBbIC TOKM cwioi | = 30 A kaxneri. Halitn HanpspkeHHOCTh H
MarHUTHOTO TOJISI B TOYKE, HaxosIelcst Ha paccTosiHuu Il =4 ¢cM oT 0J1HOTO U 2 = 3 CM OT APYroro
MIPOBOJIA.

Ha paccrossuuu r=10 HM OT TpaeKTOpUM MPSIMOIUMHEHHO JBHXKYIIETOCS AJIEKTPOHA MaKCUMaIbHOE
3HaYeHHue MarHUTHON MHAYyKIMK B=160 MKkTn. Onpeaenuts CKOpoCTh V JIEKTPOHA.

Ha npoBosiounsiii BUTOK paguycoM I= 10 cM, HOMEIIEHHBIA MEXIY MOJTI0CAMU MarHuTa, JACUCTBYET
MaKCUMaJIbHBI MEXaHWYECKUH MOMEHT Mmax =6.5 mMkH. Cwma Toka | B BuTke paBHa 2 A.
OrnpenenuTh MarHUTHYIO WHAYKIUIO B mons mexny momtocamu marHuta. JleiicTBUEM MarHUTHOTO
noJis 3emiiu npeHedpeyb.

[lo Tonkomy mpoBoay B Buie Koibua paguycom R = 20 cm Tteuwer tok cuioih | = 100 A.
[lepnieHIUKYISIPHO MIIOCKOCTU KOJIblla BO30YXK/IEHO OJHOPOJHOE MAarHUTHOE MMoJIe C MHIYKIUEH B =
20 mTn. Haittu cuny F, pacTaruBaroniyro KoyibIlo.

[To AByM mapauieNbHBIM MPSMBIM IPOBOJAaM IuHON | = 2,5 M Kaxablid, HAXOIAIIUMCSA Ha
paccrosauu d = 20 cM Apyr OT Apyra, TEKyT OJMHAKOBbIC TOKHM cuiioii | = 1 kKA. Berauciauts cuiny
B3aUMO/ICHCTBUS TOKOB.

Kpurtepun oueHnBaHus KOMIIeTEHIU (Pe3yJbTATOB):

Onenka Kpurepun onenkn
OTnnyHO — pELIeHUH 3a/1aHUi U3JI0KEHBI TIOJTHO;
C 27 no 30 6amnos — OTBET MOKa3bIBaeT MOHUMAaHNE MaTepHaa;

— IPUBEJIEHBI BEPHO PEILIEHUs BCEX 3a/laHUH, T0IYCKAIOTCS
HE3HAUUTeNIbHbIE apU(METUYECKHE OIIUOKH.

Xopomo — IIPUBEJICHHBIE PEICHUS 3aIaHUI U3JI05KEH JOCTaTOYHO ITOJIHO;
¢ 22 1o 26 GayioB — NP KOJIMUYECTBEHHOM OLIEHKE JOMYCKAIOTCS apu(pMeTHIecKue
OIINOKH;

— MpUBE/IEHBI BEpHbIE penieHus Ha Oonee yeMm 80% 3agaHuid.

VY 10BIETBOPUTENBHO | — PEIICHUs 33aHUH U3JI0’KEHBI HETIOJIHO, C HETOYHOCTSIMU B
c 18 o 21 Gannos OTpe/ieNIeHUH TOHATUHN WK (OPMYIUPOBKE OINPEICICHMUI;

—Ha 30-40% 3agaHuii JaHbl HEBEPHBIE OTBETHI U TPUBEICHBI HEBEPHbBIE
penieHusl.

HeynoBneTBopuUTeNbHO | — MpU peIIeHUH 3a1aHNi 00HApYKUBAETCs MOJHOE HE3HAHUE U
¢ 0 no 17 6amnoB HEITOHUMAaHNE N3y4aeMOT0 MaTepHuana;

— IIPUBEJICHO HeBepHOE penreHne 6oiaee yeM 50% 3amaHuil.
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Onucanne MKAJbI OLICHUBAHUA:

PeiiTuHIrOBBII 0a/1J1 IO JUCHHUILJINHE 32 Onenka o 5-0a/LIbHOM
KOHTPOJIbHYI0 cHcTEeMeE
27-30 OTan4Ho
22 — 26 Xopo1io
18-21 Y 10BIETBOPUTENBHO
<17 HeynosierBoputenbHO
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BBICHIETO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHayIbHBIV McciIeoBaTe IbCKI AnepHbI yHuBepcuTeT « MUIDV»

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpasnenue/
CneunajibHOCTh

(VIATD HUSTY MU®U)

14.05.01 SinepHble peakTOPbI 1 MaTEePUAJIbI

Coenuann3aims

SnepHbie peakTopbl

JucuuIimHa

OO6r1as Gpusmka (JEKTPHUIECTBO U MATHETH3M)

JlabopaTopHbie padoThI

[Tokazarenan U KpUTEPUU OLICHKH BBIIIOJIHEHUS U CJIa4M JaOOPaTOPHBIX padoT:

IMoka3aTe/u OLlEHKH Kpurtepuu oueHku Banibl
(max)
1. BeimosiHeHue Bcex | - JOMYCK J0 BBITTOJHEHHS PaOOTHI, 30
nmabopaTtopHbIX paboT | - ymMeHue paboTaTh C MPUOOpaMH;
- YMEHHE KOPPEKTHO (PUKCUPOBAThH IMOKAa3aHUsI IPUOOPOB;
- YMEHUE NMPaBUWIbHO OQPOPMIISATh U 3aHOCUTH ITOKa3aHU B
71a00paTOPHBIN KypHAI.
2. Cobnronenue - IpaBUJIbHOE 0(OpMIIEHHE BBOJAHOM YacTH OTYETA; 30
TpeOoBaHUH K - IpaBUWJIbHOE O()OPMIIEHUE PACUETHOMN YacCTH OTYETA;
oopmieHnIo oTyeTa | - YeTKas M MpaBUIbHas (POPMYTUPOBKA BBIBOAA UCXO/S U3
o JabopaTopHOit MIOJTyYeHHBIX Pe3yJIbTaTOB;
pabote - TPaMOTHOCTb U KYJIbTypa U3JI0KEHHUS;
- BJIaJICHHE TEPMUHOJIOTHEN U MMOHSITUHHBIM aIapaToM
npo0JIeMBbl.
3.0T1BeTHI Ha - [PaMOTHO U BEPHO CPOPMYIUPOBAHBI OTBETHI Ha 40

KOHTPOJIbHBIE
BOIIPOCHI

KOHTPOJIBHBIC BOITPOCHI.

IIxananl oeHoOK:

90 — 100 6amIOB — OIIEHKA OTIIMYHOY,

75 — 89 GanoB — OlLIEHKA «XOPOIIIO;

60 — 74 GayIoB — OIIEHKA «YIOBJICTBOPUTEIBHOY;
0 — 59 6amioB — OllEHKA «HEYIOBJICTBOPUTEIILHOY.
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