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1. MecTto aucuuninnsl B ctpykrype OIIOIT
JIMCIUIIIMHA OTHOCUTCS K 00s3aTCIIBHOM YacTH.

Ne MecTo 1MCUUIIUHBI B Y4eOHOM CTaHIapTHBIA TEKCT AJI51 ABTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHCTpykTOope PII{
aHTa NMPOrpaMMblI
1 brmox 1. Huctummuael (Momymw) | Huctummaa  b1.0.21  ®usmka  OTHOCHUTCS K
O0s3aTenbHas 4yacTb oOs3arenpHOoM uyactu OOII HampaBiieHUs MOATOTOBKU
09.03.04. ITporpaMMHasi HHKEHEPHSI.

2. TIlaanupyemble pe3yJibTaThl 00yYeHHs 10 JHCHHILINHE, COOTHECEHHDbIE ¢ IJIAHNPYEeMbIMH
pe3yJibTaTaMH OCBOEHHs 00pa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIUAMH H HHIAKATOPAMHI
JMOCTHIKEHHUS] KOMIIeTeHIIHi)

Ilnanupyemble pe3yJibTAThI 00y4eHHs 110 JUCHMILINHE

(MoAyJ110), B COOTBETCTBUU € HHIMKATOPOM J0CTHKEHUS

o KROMIECTCHINH HaumenoBanmue
KOM?II;?::{I;Y::I(’;ZH Nuauxarop OILIEHOYHOT0
’ JOCTHKeHH S
coJiepKaHue KOMITETEeHI[M U PesyaLTaTeI 00yuenus cpeacTed
0 AMCUHUILIHHE
KOMIIETEHIINN) (xon, coaepxxaHue
WHIUKATOPA)
OIIK-1 OIlIK-1.1. 3uame Tecm
3naem OCHOBbL | NOHAMUS, OCHOBHbLE 3aKOHb,
Cnocoben npumenamo | mamemamuku, gusuxu, | onucvleaiowue pusuveckue senenus, a | Cobecedosanue
ecmecmeeHHOHAYUHbLE | GbIYUCTUNENBHOLL makoice CAeOCmeusl, GblMmeKarwue us
U obweundceHepHble | mexHuKu U | 9MuUX 3aKOHO8 U NPUHYUNOS, UMeIouue
3HAHUA, Memoobl | npo2pammuposanus meopemuyeckoe u npuKiaoHoe
Mamemamuyecko2o 3Hauenue;
ananusa u
MOOenuposanis, Mmamemamuyeckue Memoobl,
meopemuyecko2o  u ucnoabsyemule 07151 HOCMAHOBKU U
IKCNEPUMEHMATILHOZO peliensl K1accuieckux 3a0ay (huzuxu
uccure0o6anus 6 | OIIK-1.2. Yuemso Tecm
npogeccuoranbHol Ymeem peuwtams | [lpumensimv  noHsAmMus, OCHOGHbIE
dessmenvHoCmu cmauoapmubie 3akomnvl, onucvlieaowue Gusuueckue | Konmpononas
npogpeccuonanivHvle A6NIEHUSL, U MEMOObl MAMEMAMu4ecko2o | paboma
3a0ayu ¢ NPUMEHEHUeM | AHAIU3a  Olsl  peuleHust  DU3UUeCKUx
eCcmecmeeHHOHAYUHbIX | 3a0ay PA3IUYHO20 YPOGHSL CLONCHOCHIU.
U OOWEUHINCEHEPHBIX
3HAHUT, Memoooe
Mamemamuyecko2o
ananusa u
MOOeUPOBAHUAL.
OIIK-1.3. Bnaoemu Tecm
Hmeem naevixu | Hasvixamu cocmasnenus
meopemuuecko2o u | Mmamemamuyeckux mooene, | Konmponvhas
IKCNEPUMEHMATIBHO20 OnUCKIBAIOWUX husuUecKue s61eHus, U | paboma
uccne0o8anusl MEMOOAMU UX pewenust U AHaIU3a.
00vbexmos
npogheccuonanvhol
OesImelbHOCHIU.

3. CTpyKTYpa H cojiep:KaHue TUCIHUIIHHbI




3.1. TpynoeMKoCTh AUCHUNIHHBI

ouyHas popma
o0y4eHust
OO0mas Tpy10eMKOCTb 33ET
YacoB 1o yued0HOMY ILIAHY 108
B TOM 4HcCJIe
KOHTaKTHasi padora: 50
- 3aHATHA JEKIIHOHHOI0 THIIA 32
- 3aHSTHS CEMHUHAPCKOI0 TUIA 16
- Tekymuii KoHTpoJb (KCP) 2
caMoCTOsITeJIbHasi padoTa 22
IIpome:xxyTouHasi aTTecCTALUA —3IK3aMEH 36

B ToMm uncie:

3.2. Conep:xanue JTUCHUNIHMHBI

AUCHUIIJINHBI,

HaumeHoBaHue H KPaTKOe COAEpPKAHNE PA3/IET0B U TeM

(l)opMa l'IpOMe)KyTO‘lHOﬁ arreCTanuu 1o JuCHuInJaInHe

Bcero
(yachl)

B TOM 4YHCJIC

KOHTaKTHas paboTa (paboTa Bo
B3aMMO/JICHICTBHH C MIPENoIaBaTeieM),

CaMocTosTenbHas

pabora cTyzneHTa

sHeprus, moTeHuan. Padora
KYJOHOBCKUX cuil. Teopema o
UPKYJIAIUH BekTopa E. DHeprus u
MOTEHIMAN JIEKTPOCTATHIECKOTO
nojst. CBsI3b MEXIY HAIPSX)KECHHOCTBIO
INEKTPOCTATUYECKOTO TOJIS U €T
noteHuaizoM. CHcTeMbl 3apsiI0B 1
JNEKTPUUECKHE TI0JIs. DICKTPUIECKHUI
Jurnodb. ITone cuctemsl 3apsiioB Ha

OOJIBLINX pacCcTosIHUAX.

Yachl
13 HHX Yachl
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DNEKTPOCTATHUECKOE TI0JIE B BAKyyMe:
3apsiibl, CUITBI TIOJISL. DICKTPUICCKUI
3apsn. 3akoH Kymona. DnekTpuueckoe
nosie. Hanpsixennocts nosst E.
Teopema Octporpazackoro — ['aycca.
ITonsitue o noroke. MiHTerpansHas
dopma teopemsl. Tuddepernnansras
thopma teopemsl. [Iprmepst
pUMEHEHHUs TeopeMbl. Pabora,

13 6 3 9 4




DJEeKTPUYECcKOe MOJIE B AUIICKTPHKAX:
ITone u Bemectso. [onspuzanus
nuanektpuka. [onspusoBanHocts P 1
CBsA3aHHbIE 3apsabl. BexTop
3JIEKTPUUYECKOTO cMeleHus D.
VYcnoBus Ha rpaHUIle IBYX
JuanexTpukoB. Ilone B onHOpOIHOM
JUAJIEKTPUKE. Y CIOBHSI HA TPAHUIIE
JIBYX TUDJIEKTPUKOB.

HpOBO}IHI/IKI/I B 3JICKTPHUYCCKOM I10JIC:

[osie BHYTpH U CHApyKH MPOBOIHHUKA.
3aMKHYyTast IPOBOJAILAs 000I0UKa.
OO61mas 3aa4a dIEKTPOCTATHKH.
Meton n300paKeHHH.
OnexTpoeMKocTh. KoHIeHCaTOPHI.
EMkocTh YEAMHCHHOI'O IMTPOBOAHUKA.
KonaeHcaTtopsl ¥ UX COCTHHEHHUS.

OHeprust MEKTPUUECKOTO TOJS:

DHeprus 3apsHKEHHBIX MPOBOTHUKOB U
KOHJIEHCATOPOB. DHEPIus
NIEKTPUYECKOT0 MO, DHeprus
CHCTEMBI JIBYX TeJl. DHeprus
3IIEKTPUUYECKOTO HOJIS ¥ CHIIBL.

ITocTosHHBIN TOK:

OCHOBHBIE TIOHSTHSI U OTIPEJICIICHHSI.
YpaBHEeHUE HENTPEPHIBHOCTH. 3aKOH
Owma 11 yyacTka renu. MIHTerpansHas
dhopma. 3axon OMa ¢ TOUKH 3pEHUS
9JIEKTPOHHOU TEOPUU METAJLIOB.
JuddepenunanpHas popma 3aKoHa.
3aBUCHMOCTH COIIPOTUBIICHUS OT
TemriepaTypsl. CTOpOHHEE T0JIe.
DJeKTPOIBIKYIIAs CHIA U
HanpsikeHue. Ctoponnee noie u O/1C.
3axon OMa a7t 3aMKHYTOH IIeTH.
PaszserBnennsle nenu. Ilpasuna
(3axonsr) Kupxroda. Pabora
MOIIHOCTh TOKa. 3aKkoH JlxoyJst —
Jlenna.

Onextpomaraetusm. [lone B Bakyyme:

PazButHe npencraBieHus 0 npupoje
maraetu3Ma. OCHOBHBIE TTOHSITHS 1
npezncrasienns. Cuna Jlopernna. [Tome
B. MaruauTtHoe mosie paBHOMEPHO
JIBIDKYLIETOCA 3apsiaa. Bpamaromui
MOMEHT. HAYKIMS U HAPSDKEHHOCTD
MarHuTHOTO NoJs. MarHuTHOE HoJje

13




Toka. 3akoH buo - CaBapa — Jlamaca.
OCHOBHBIC 3aKOHBI MATHUTHOTO TIOJIST:

Teopema I'aycca miisa nonst B. Teopema
0 LUPKYJIALUH BeKTOpa B.
[TpumeHeHne TeOpeMBbl O IUPKYJISIIA
BekTopa B. Inddepennmansuas
(hopma 3axoHOB. Crita Ammepa. 3akoH
Awmmepa. Cria B3anMOICHCTBHSA
HapaJuiesIbHBIX TOKOB. CHia,
JEHWCTBYIOIIAst HA KOHTYP C TOKOM.
PaboTa o nepemenieHn0 NPOBOIHIKA
Y KOHTYypa ¢ TOKOM B MarHUTHOM II0JI€.

MarnuTtHoOe 1oJjie B BEIIECTBE:

Hamarnuuenue BeniecTsa.
Hamaranuennocts J. Hupkynsuns
BekTopa J.Bexrop H. I'pannynsie
ycnoBus A Bekropos B u H. Ilone B
OJAHOPOJAHOM MarHetuke. Tumbl
MarHeTukoB. GeppoMarHeTusM.

3H€KTpOMaFHI/ITHa$[ WHAYKIOHAA:

SIBneHue 31eKTPOMarHuTHOM
WHIYKIH U crta JlopeHta.
DNEKTPOIBIKYILAS CHIIA WHAYKITUH.
SIBeHne HHAYKINY B HEMIOIBIKHOM
MPOBOJHUKE. 3aKOH UHIYKITUH
®apanes u npasuio Jlenna.
DNeKTpOMAarHuTHAs UHIYKIHS U 3aKOH
coxpaHeHus dHepruu. YacTHbIE cliyyan
nHAYKIuA. MTHAYKIIMOHHBIE TOKU B
CIUTOITHBIX TPOBOJHHKAX. SIBICHME
CaMOWHIYKIMH. B3anuMHast HHIYKITHSL.
DHeprust AIeKTPOMarHUTHOTO TIOJIS.

10

HCHI/I MEPEMEHHOI'O TOKA:

CTaHI/IOHapHBIe nenum rnepeEMEHHOTO
TOKa. DJIeMEHTapHbIE CBEACHHSI O
KOMILICKCHBIX YrciIax. OCHOBEI
CHUMBOJIMYECKOT'0 METO/Ia pacyera
JNEKTPUYECKUX IICTICH.
HecrannonapHbie coCTOSTHUS
(TIepexo THBIE MPOLIECCHI) B IETIAX
MEePEeMEHHOTO TOKa.

10

VYpaBHenus Makcsenna:

Tok cmemenus. Cucrema ypaBHEHHH
MakxkcBenna. DHeprus nojs U ee NOTOoK.
Bexrop Ymosa-IloiiHTHHTA.

16

12




Tekymuuit koutposs (KCP) 2 2

HpOMe)KyTO‘-IHaH aTTeCTaluAd:

36
DK3aMeH.

Hroro 108 32 16 50 22

[TpakTueckue 3aHATUS (CEMHHApCKHUE 3aHATHS) OPraHU3ylTCs, B TOM uuciae B Qopme
MPAKTUYECKON TMOJArOTOBKH, KOTOpas MpelycMaTpUBAeT ydacThe OOYy4YarolUXCs B BBINOJHEHUH
OTJICbHBIX 2JIEMEHTOB PaldoT, CBA3AHHBIX ¢ Oyaylel npodecCHoHaNbHON AeITeIbHOCTHIO.

[IpakTHueckas OATOTOBKA IMPEAyCMaTPUBACT: Pa3pabOTKy MaTeMaTHYECKUX U MH(POPMAIIMOHHBIX
MoJeei

Ha mnpoBexenne mnpakTHUECKUX 3aHATHH (CEMUHApCKUX 3aHATUH) B (opMe NpPaKTUYECKOU
MOJTOTOBKU OTBOJUTCS 6 4acoB.

[IpakTuueckast moAroTOBKa HaNpaBjieHa Ha (GOPMUPOBAHUE U PA3BUTHE:
NPaKTUYECKUX HAaBBIKOB B COOTBETCTBUH ¢ Tipoduiem OIT:

-  @opmupoBaHue TpeOOBaHMI K HMH(POPMATH3AIMH M aBTOMATH3AIMH TMPUKIAIHBIX IPOIECCOB,
(hopManu3anus MpeaIMeTHON 00JIaCTH MPOCKTA
- kommetenmuit — OITK-1

Texylmuii KOHTPOJb YCIIEBAEMOCTH pealu3yeTcsi B (popMax OINPOCOB Ha 3aHATHSAX CEMHHAPCKOTO
THUIIA.
[TpomexyTouHast aTTecTalusl IPOXOAUT B TPAJUIIHOHHBIX (hopMax (IK3aMeH).

4. Y4eOHO-MeTOAMUYECKOE O0eclieueHHe CAMOCTOATEIbHOM PadoThl 00y4aKIIUXCS

Buabl camocTosiTeIbHOM PadoThI CTYAE€HTOB
CamocrositenbHass paboTa CTyIeHTa TpU H3ydeHHH Moayis «Dusukay BKIIOYACT BBINOJTHEHUE
JIOMAIITHUX 33/IaHHH, TOJATOTOBKY K TECTUPOBAHUIO, 3a4€TY U DK3aMEHY.

Jns obecriedyeHHs] CaMOCTOSITETFHOM pabOThl O0OYYAIOIIMXCS HCMOIB3YEeTCS AJIEKTPOHHBIM Kypc
(®usuka. Tepmomunamuka JIO, https://e-learning.unn.ru/course/view.php?id=786, ®u3uka.
JuexktponnHamMuka IO, https://e-learning.unn.ru/course/view.php?id=827, ®usuka.Mexanuka 1O,
https://e-learning.unn.ru/course/view.php?id=242), co3maHHBIi B CHCTEME 3JCKTPOHHOTO OOYYEeHHUS
HHI'Y - https://e-learning.unn.ru/

CamocrosiTenibHass paboTa 3aKIIOYAeTCs] B O3HAKOMJIEHHHM C TEOPETHYECKHM MaTepuajioM II0

yueOHUKaM, yKa3aHHBIM B CIHCKE JIUTEPATypbl, PEIICHUH MPAaKTUUECKUX 3ajay, OJATOTOBKE OTBETOB
Ha BOIMPOCHI CaMOKOHTpouIsl. CamocTosiTeNbHAs paboTa MOKET MPOUCXOANTh KaK B UHTAIBHOM 3aie
OMOIMOTEKH, TaK U B JOMAIIHUX YCIOBUSX.

CamocrosTenbHas paboTa TMOJA KOHTPOJEM IMperojaBaTeNlss HalpaBlieHa Ha aKTHBM3AlUIO
MIO3HABATEJILHOM JEATEIBHOCTH CTYJEHTA U YCTAaHOBJECHUE «OOpPATHOM CBSI3U» MEXIY CTYIEHTOM U
IIPETIO1aBATEIIEM.

KoHTposibHbIE BONpOCHl WU 3a7aHUsl JUIsi TPOBEACHMS TEKYIIEr0 KOHTPOJS M IPOMEXKYTOUHOM
aTTecTalliy TI0 UTOTaM OCBOSHUS TUCIUTUIMHBI IPUBEICHBI B II. 5.2.


https://e-learning.unn.ru/course/view.php?id=786
https://e-learning.unn.ru/course/view.php?id=827
https://e-learning.unn.ru/

5. ®oHJ OI[EHOYHBIX CPEJACTB /IJIsi IPOMEKYTOUYHON ATTECTAIMM 10 TUCHHUILIHHE (MOIYJIIO0),
BKJIFOYAIOIINN:

5.1.

OnucaHue MIKaJa ONEeHUBAHMS pe3yjabTaToB Oﬁy‘-leHI/Iﬂ mo JTUMCIUIIJIMHE

YpoBenn Ixana ouennBanus chpopMUPOBAHHOCTH KOMIIETEHIUI
chopmMupoBaH
HOCTH HEY/0BJIETBO | Y/I0BJIETBOPH
IJI0X0 Xopoio 04YeHb XOPOLIO OTJIMYHO NPEeBOCXO0/IHO
KOMHeTeHHHﬁ puTeJIbHO TEJIBHO
(uHaUKaTOpaA
OCTHIKEHMSI
A N He 3aureno 3a4TeHo
KOMIeTeHIMii)
OTtcytcTBHE
3HAHUHT
VYpoBeHb YpoBeHb
TEOPETUUECKO . .
VYpoBeHb MuHUMAIbHO | 3HAHUU B 3HAHHH B YpoBeHb
ro Matepuana. . . o
3HAHUH HIKE JIOTTYCTUMBIH o0BeMme, o0beMe, 3HAHUH B YpoBeHb
MHHHAMAJIb- OBEHb COOTBETCTB COOTBETCTBYIO o0BeMe 3HAHHH B
Heso3moxHOC yp N yrom yiom ’
Th OLICHHTS HBIX 3HAHUH. eM Mporpamme €M rporpamMme COOTBETCTBYIO | 0OBEMeE,
3HaHus HomioTY TpeOOBaHUIA. JomnymeHo MTOATOTOBKH. IO OTOBKH. meM MPEBBIIIAONIE
SHAH MNmenu mecto | MHOTO Jomnymeno HonyieHo rporpamme M Iporpammy
BCIEICTBHE rpyObIe HETpyObIX HECKOJIbKO HECKOJIbKO MTOATOTOBKH, MTOATOTOBKH.
oTKa3a OIINOKH. OIINOKH. HETpyOBIX HECYILIECTBEHH 0e3 omuooK.
OIIHO0K BIX OLIHOOK
00y4Jaroneroc
s1 OT OTBETA
IIpoaeMoHCTpH IIpoaeMoHCT
IIponemoncTp P P P P
pOBaHbI Bce IIponemoHCcTpH | MpOBaHBI BCE
OtcyrcTBHE HPOBAHBI [IpoaemoncTp
IIpu perenun OCHOBHBIC POBaHBbI BCe OCHOBHBIC
MHUHHUMAaJTh- OCHOBHbBIC HMPOBaHBI BCE
. CTaH/IapTHBIX YMEHHUSL. OCHOBHBIE yMEHHus,
HBIX YMEHHH. YMEHHUSL. OCHOBHBIE
3a7a4 HE Pemrens! Bce YMCHUA. PEUICHEBI BCE
HeBo3mox- Permensl YMEHU,
HPOIEMOHCTP OCHOBHBIC Permiensl Bce OCHOBHBIC
HOCTh THIIOBBIC pelIeHsl Bce
HUPOBAHBI 3a1a4U C OCHOBHBIC 3a1a4u C
OIICHUTH 3aa4u C OCHOBHBIC
OCHOBHbBIC HErpyObIMU 3aa4u. OT/JCIIEHBIMU
Ywmenus HaJ4ue HErpyObIMU 3a/1auu.
. YMEHHSI. OIIMOKaMHU. BrinonHeHs! Bce | HecyIecT-
YMEHHUH OIIHOKAMHU. BrmoaeHs!
BeimonHeHbI Bce | 3amaHusd, B BEHHBIM
BCJICIICTBHE BrimoaHeHsbI BCE 3aJIaHUS,
Hmenu mecto 3aJlaHus, B IOJIHOM HeJgo4YeTaMu,
OTKa3a BCE 3a/IaHUA, B TIIOJITHOM
rpy6},le TIOJIHOM o0bemMe, HO BBITIOJTHEHBI
obyuaromiero- HO HE B obObeme 0e3
OITHOKH. o0Obeme, HO HEKOTOpPbIC C BCC 3aJ1aHus B
cs OT OTBETa TTOJTHOM HEJI0YETOB
HEKOTOPBIE C HeI0YeTaMu. ITOJTHOM
o0BeEME.
HE0YETaMH. o0beMe.
OrcyrcTBHe [Tpu pemennn
BJIaJCHUS CTaHIAPTHBIX Nmeetcs [IponemoHcT- [TponemoHcTpu "
0ZICMOHCT
MaTepualIoM. 3a1a4 He MUHUMAJIBHBl | PUPOBaHbI poBaHbI p p [IponemoncTp
N HPOBAHBI
Heso3moxHOC | npomemonctp | i Habop 0a30BbIE 0a30BBIE P HpOBaH
HABBIKU IIPpU o
Tb OLICHUTH HpOBaHbl HaBBIKOB TSI HABBIKU l'lpI/I HaBBIKU l'lpl/l p TBOp‘-[eCKI/lI/l
CIICHUH
HaJIMYHe 0a30BbIe pernieHus pelieHuu petienun p MOIXO0Md K
Haspikun HECTaHJapTH
HaBBIKOB HaBBIKH. CTaH)lapTHl)lX CTaHllapTHbIX CTaH}lapTHle 6 pCLIJeHHPO
BIX 335124 0e3
BCIIEICTBHE 3a1a4 ¢ 3a1ad ¢ 3a7a4 0e3 6 HECTaHJapTH
OIIHOOK 1
OTKa3a Wwmenn mecto | HekoTOpBIMH HEKOTOPBIMH omKOOK U BIX 3a7a4.
HE0YETOB.
o6yllal0meroc prﬁble HEJI0UYETAMU. HEJI0YeTaMu HEJIOYETOB.
s OT OTBETA OIIHOKH.




Ikana oneHKH NpH MPOMEKYTOYHOM aTTEeCTAIMHU

Onenka

YpoBeHb IOATrOTOBKHU

3a4TCHO

IIpeBocxonHo

Bce xomneTeHmy (4acTu KOMIIETEHNNIT), Ha GOpPMHPOBAHHE KOTOPHIX
HarpasjeHa JUCHUILINHA, CPOPMUPOBAHEI HA YPOBHE HE HUXKE
«IIPEBOCXOHO»

Ot1in4gHO

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
HalpaBJieHa AUCLUIUINHA, COPMHUPOBAHEI HA YPOBHE HE HUKE «OTIUYHOM,
OpH 3TOM XOTS OBl OXHAa KOMIICTCHLHMS c(HOPMHpOBaHA Ha YpPOBHE
«OTINYHO»

OueHsb xopouIo

Bce kommereHmum (4acTé KOMIIETCHIHWI), Ha (OPMHPOBAHHE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYEHb
XOPOLIOY», TIPH STOM XOTs OBl 0/1Ha KOMITETeHIM chOpMHUPOBaHa Ha YPOBHE
«OUYCHb XOPOULIO»

Xopouio

Bce xommereHnuu (4acTd KOMIIETCHIWH), Ha (HOPMHUpPOBAHHE KOTOPBIX
HafpaBjieHa JUCIMIUIMHA, C(OPMUPOBAHBI HA YPOBHE HE HUKE «XOPOIIIOY,
OpU 3TOM XOTsA OBl OJHA KOMOETCHIMs CGHOPMHpPOBaHA Ha YPOBHE
«XOPOIIOY

Y,I[OBJ'IGTBOpI/ITCJ'ILHO

Bce kommereHuuu (4acTh KoMIeTeHUHWil), Ha (OPMHUPOBAHUE KOTOPBIX
HampaBjeHa JAWCHMIUIMHA, CGOPMUPOBAHBI Ha ypPOBHE HE HIDKE
«yIOBICTBOPHUTEIIFHO», IIPH 3TOM XOTd OBl OfHAa KOMIIETEHIUS
copMHpPOBaHA HA YPOBHE «YAOBIECTBOPUTEIHHOY

HC 3a4TCHO

HeynosnerBopurensHO

Xorss OBl omHa  KOMIETEeHIMs  copMHpoBaHa  Ha  YPOBHE
«HEYZOBJICTBOPUTEIBHO», HU OJHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
YPOBHE «IIIIOXO0»

IImoxo

Xots OBl OZTHA KOMIIETEHIUS C(OPMUPOBAHA HA YPOBHE «IIJIOX0)

5.2.

pe3yJabTaTOB 00yUeHust

521

KoHTposibHbIe BOMPOCHI K IK3aMeHy

KounTtpoabHbie Bonpochl
KoHTpo/ibHBIE BONPOCHI K IK3aMeHY

TunoBbie KOHTPOJBHBIC 3aJaHUs] UJIN UHBIEC MaTCpPHUAJIbI, HeOﬁXO}II/IMbIe JJIA OEHKH

Bomnpoc Koa xomnerenumu
(coenacro PIIN)
1. Dnexrpuueckwuii 3apsa. 3akoH Kymnona. OIlK-1
2. TlocTosiHHBIN TOK. YpaBHEHUE HENTPEPHIBHOCTH. OIlK-1
3. DIeKTpOABMKYILAS CUIa UHIYKIIUH. OIlK-1
4. Tlone BHYTpH U CHapy»H MPOBOJAHUKA. OIlK-1
5. HuterpanbHas (popMa OCHOBHBIX 3aKOHOB MarHUTHOTO TIOJISL. OIIK-1
6. Dnekrpuueckoe nojie. Hanpspkennocts nosst E. OIIK-1
7. 3axon OMa Ju1si HEOJJHOPOIHOTO y4acTKa IETH OIIK-1
8. SIBneHume MHIYKIIUU B HEMOJABUKHOM IPOBOTHUKE. OIIK-1
MHAYKIIMOHHBIE TOKHU B CIUIOIIHBIX IPOBOJHUKAX.




9. 3amkHyTas MpoBoOAAIIAs 000JOYKA. OIIK-1
10. Inddepennmanbaas opma OCHOBHBIX 3aKOHOB MAarHUTHOTO OIIK-1
OJIS.
11. Teopema Octporpaackoro-I"aycca ans nosns E (unterpanbhas OIIK-1
dbopma).
12. 3akon Oma aJ11 OAHOPOAHOTO MPOBOAHUKA. Y JCIIBHOE OIIK-1
COIIPOTHBIICHUE.
13. 3akon unaykiuu dapanes v npasuio Jlenna. OIIK-1
14. O6mias 3a7a4a >aeKTpOCTaTUKUA. MeToa n300pakxeHU . OIIK-1
15. IlpuMepsl IpUMEHEHUS TEOPEMBI O LIUPKYJIALIMU BEKTOpa B. OIIK-1
16. Teopema Octporpaackoro-I"aycca as nosns E OIIK-1
(muddepennmansHas hopma).
17. Inddepennmansaas popma 3axkona Oma. OIIK-1
18. DnexTpoMarHuTHAs MHIYKIHS U 3aKOH COXPAaHEHHSI SHEPTHH. OIIK-1
19. DnexTpoemMkocTs. EMKOCTD yeTUHEHHOTO MTPOBOIHUKA. OIIK-1
20. Cuna Ammnepa. 3akoH Amrmepa. OIIK-1
21. ITpumepsl mpumeHeHust TeopeMbl OcTporpaackoro-I'aycca ms OIIK-1
noJisi E.
22. CTopoHHee moJjie. DIeKTPOABUKYIIAs CUIIa U HalpsHKEHHE. OIlK-1
23. YacTHble clly4au UHAYKIHUU. SIBIIeHUE CAMOUHIYKIIUH. OIIK-1
24. DneKTpoeMKOCTh. EMKOCTB CHCTEMBI TPOBOTHUKOB. OIIK-1
25. Cuna B3auMOICUCTBUS MAapaJUIETbHBIX TOKOB. OIIK-1
26. PaboTa KyTOHOBCKUX cril. Teopema o IUPKYJISIuu BekTopa E. OIlK-1
27.3axon Oma [Tt 3aMKHYTOH IIETIH. OIIK-1
28. YacTHble CiTy9an WHIYKIMH. B3auMHast HHTyKITUS. OIIK-1
29. YcIiioBus HA TPAHUIIE JBYX AUDIECKTPHKOB. OIIK-1
30. IIpumepsl mpUMEHEHHS TEOPEMBI O LIUPKYJISAIMK BeKTopa B. OIlK-1
31. [Inockue KOHAEHCATOPHI U KX COSTUHEHHUS. OIIK-1
32. PaboTa no nepeMeIeHnio KOHTypa ¢ TOKOM B MAarHUTHOM OIlK-1
TnoJe.
33. DHeprust ¥ MOTEHIIUANT YJEKTPOCTATHUECKOTO TOJISI. OIIK-1
34. PazsetBnennslie nenu. [Ipasuna Kupxroda. OIlK-1
35. DHeprus 371eKTpOMarHuTHoOro nosis. Bektop YmoBa- OIIK-1




ITovinTHHTA

36. DnekTpudeckoe Mojie B IUIJICKTPUKE. OIIK-1
37. MarautHoe mnofnie B Beuiectse. Hamaranyennocts J OIIK-1
38. CBsA3b MEXly HAIPSKEHHOCTBIO IEKTPOCTATUYECKOIO OIS U OIIK-1
€ro MOTEHIINAIOM
39. DnexrpoeMkocTs. Lununapuyeckue u chepuueckue OIIK-1
KOHJICHCATOPBI
40. Toxn HaMarHMYUBaHUS B OJTHOPOTHBIX U HEOJTHOPOIHBIX OIIK-1
MarHeTHKax
41. DnexTpu4eCcKUil TUIOJIb: TI0JIE U €ro MOTEHLIHAN OIIK-1
42. DneKTpUYeCKHil TUIONb: CHUIla, IeUCTBYIOIIAs Ha JUIOJb, U €€ OIIK-1
MOMEHT, SHEPIHs JHII0JIs1 BO BHEIIHEM T10JI€
43. Teopema 0 UPKYJISIUU BeKTOpa J OIIK-1
44. Tlone cucteMbl 3apsiIoB Ha OOJIBIINX PACCTOSHUSAX OIIK-1
45. DHeprust 3apsHKEHHBIX IPOBOJIHUKOB M KOH/IEHCATOPOB OIIK-1
46. Tok cMeleHus OIIK-1
47. Bextopsl B, J, H. VX B3aumMHas CBsI3b U POJIb B OITUCAHUU OIIK-1
MArHUTHBIX MOJIEH
48. Tlone B quanexrpuke. [lonspusoanHocts P OIlK-1
49. Cuita, neHCTBYIOIIAs HA 3apsi], IBMKYIIUHACS B MATHUTHOM OIIK-1
noJje
50. Cuctema MHTErpaJIbHBIX YpaBHEHUI MakcBenia OIlK-1
51. DHeprus cucTemsl 3apsiioB OIIK-1
52. I'pannuHbIe yciaoBus s BekTopoB B u H OIIK-1
53. Tonsspu3oBaHHOCTE P 1 CBsI3aHHBIE 3aps/IbI OIIK-1
54. MarauTHoe 1oJie paBHOMEPHO ABUKYILETOCs 3apsiia OIIK-1
55. Cucrema nuddepeHnanbHbIX ypaBHeHH MakcBeia OIlK-1
56. DneKkTpruecKas SHEPrHsl CUCTEMBI IBYX U 0oJjiee Tel OIIK-1
57.Tlone B OMTHOPOTHOM MarHeTHKE OIIK-1
58. BekTop 371eKTpHUUecKoro cMerieHus, reopema OcTporpajckoro OIlK-1
- ["aycca
59. KoHTyp ¢ TOKOM B MarHUTHOM I1oJie. BpamaTenbHblif MOMEHT OIlK-1
60. SIBneHue 2JIeKTPOMarHuTHON MHAYKIIMH U criia JlopeHia OIIK-1
61. YcnoBue Ha rpaHuUIle TPOBOIHUK-AUAIIEKTPUK. CBSI3aHHBIC U OIIK-1

CBOOOIHBIE 3aPsI/IbI
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62. MaruutHoe nose Toka. 3akoH buo-Casapa-Jlamnaca OIIK-1

63. YciaoBus Ha rpaHUIle ABYX TUAJICKTPUKOB OIIK-1

64. 3akon JIxoyns - Jlenma OIIK-1

65. DHeprus MarHUTHOTO TOJIA OIIK-1

66. PaboTa 1 MOIIHOCTh TOKA. Y eNIbHAsI MOIIIHOCTh TOKA OIIK-1

67. KBazucrauuronapHusle noss u Toku. [lepexoanbie mporiecchl B OIIK-1
1IENU C KOHJEHCAaTOPOM

5.2.2. TunoBbBIE TECTOBBIE 3aaHusl /ISt OlleHKH chopmupoBannocTu komnerennun OIK-1

1. Tun — OIMHOYHBIN BBIOOD.

Teno, umeromee maccy 10 Kr, momHUMaeTcss Ha HHUTH BEPTUKAIBHO. ['paduKk H3MEHEHHS ero
CKOPOCTH YKa3aH Ha pucyHke. HaiiTm HarshkeHwe HuTH Ha uHTepBanmax 0-1, 1-2, 2-3 (Bpems B
CEKyHJIaxX).

° 108 H; 98 H; 108 H
° 108 H; 98 H; 88 H
° 88 H; 98 H; 108 H

2. Tui — oIMHOYHEIH BEIOOD.

B kabune mudra Temo B3BEMIMBAIOT HA MPYKUHHBIX Becax. [Ipy paBHOMEPHOM [BHMKEHUH BECHI
nmokaspIBaroT 50 Kr, a mpu yckopeHHOM — 52 kr. [TogHUMaeTcs TUQT WM OIMYCKACTCS W Y€MYy PaBHO
€ro yCKopeHue?

) 0,53 m/c?
. 0,784 m/c?
. 0,392 m/c?

3. Twn — oIMHOYHBIA BBIOOD.
Marematuueckuii MasTHUK KoseOnercs ¢ ammuutynon 45°. Kyna HampaBieHO YCKOpEHUE MIapHKa,
KOT'/Ia HUTh COCTABJISIET C BepTUKabio yron 30°?

° 1
° 2
. 3

11



4.

4

Tu — oIMHOYHBII BEIOOD.

Ha pucynke k AHCKY, KOTOPBI MO>KET CBOOOAHO BpaIllaThCS BOKPYT OCH, IPOXOAAIIEH yepe3 TOUKY
O, npuKIaABIBAIOT OJIMHAKOBEIC 10 BEIMYMHE CHITBI. MOMEHT CHII OyJIeT MaKCUMAIILHBIM B
MOJIO’KEHUH. . .

ojujopols

5.

4
5
1

Tun — oAMHOYHBIN BEIOOD.

CxopocTb aBTOMOOWIISI U3MEHSIIIACh BO BpEMEHH, KaK MoKa3aHo Ha rpaduke 3aBucumoctu V(t). B
MOMEHT BPEMEHH t; aBTOMOOMIIb MOAHUMAJICS TI0 YYacTKy Oyru. HampaBineHue pe3ynbTupyromiei
BCEX CUJI, IEHCTBYIOIINUX Ha aBTOMOOWIb B 3TOT MOMEHT BPEMEHH MPABUIILHO OTOOPAXKAeT BEKTOP ...

1.

1
2
3
4

Tun — oAMHOYHBIN BEIOOD.

3akoH COXpPAaHCHUSA 3apda]ia BbIITOJIHACTCA B ...

2.

10001 cucteme
KOHCEpPBATHBHOM CHCTEME

B DJICKTPUYCCKU HSOHHpOBaHHOﬁ CHUCTEMC

Tu — oMMHOYHBIN BEIOOD.

Kakas u3 popmynupoBok Teopemsl ['aycca conepxuT ommoKy?

3.

1
fE-ds=ngdV

f E,-ds =€iqum

0

E-ds:iq

BHYTp
&

Tun — oAMHOYHBIN BEIOOD.

OKBUINOTEHIIMAIbHBIE MOBEPXHOCTH MOTYT Tiepecekarbesi? KacaTbes?

12



L4 MOT'YT IIEPECEKATHCA

. MOTYT KacaTbCs
. HE MOTYT HU TEPECEKaThCsl, HU KacaThCs
4, Tun — 0IMHOYHBIH BEIOOD.

B snexTpuyeckoM moiie IIIOCKOrO KOHJIEHCATOpa HAXOAUTCS KyO HeOONBIIOro pa3Mepa. YKakute
rpaHu Ky0a, sSBJISIONIMECs SKBUIOTEHIIMAIBHBIMH (CM. pHUC.)

A/

SV

Puc. ktecty 7

o BCE TpaHu
° Tonbko 1-5-8-4; 2-3-7-8
. TONIBKO 1-2-6-5; 4-3-7-8
. Toubko 1-2-3-4; 5-6-7-8

5. T — 0IMHOYHBII BEIOOD.

BOa13u noBepXHOCTH MPOBOJIHUKA. . .

J E,=0 E, =0
J E.=0E,#0
J E,#0,E,#0

5.2.3. TunoBble 3aga4n 1J1s1 onleHKH copmMupoBaHHoCcTH KomneTeHnuu OIIK-1

Bapmunanr 1
3anayga 1.
Touka M nBUXKETCSA O OKPYKHOCTH COINIACHO YPAaBHEHUSAM

r = 2b cos (kt/2), ¢ =kt/2

(r, @ — monsipHbIe KOOpAUHATHI). HaliTH MPOEKIINU CKOPOCTH TOUKU M Ha OCH MOJISIPHON CUCTEMBI
KOOpJMHAT, YpaBHEHUS ABM)KCHUS TOUKH M1, OMUCHIBAIONIEH roforpad CKOPOCTH, U TIPOESKITUU
CKOpPOCTHU TOYKH Mj.

3amaya 2.

I'Bo31p BOMBaeTcs B cTeHy, okasbiBaromyto comportuBiienne 700 H. Ilpu xaxaoMm ymape mMoJioTKa
rBO37b yriryonsercs B creHy Ha auuHy 1=0.15 cm. Onpenenuts Maccy MOJIOTKA, €CITU MPH yAape O
HUTSTIKY TBO3J OH UMEET CKOpocTh V=1.25m/C.
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5.2.4. Tlpumep 3a1a4, BBIHOCHMBIX HA 3K3aMeH /UIs1 OLEHKH COPMHPOBAHHOCTH KOMIETEHIMHU
OIIK-1
3a1aun BHIOMPAIOTCS CIIy4allHBIM 00pa3oM.

3agaua Nel

[TomryunTh 3aBUCUMOCTH TOKA Yepe3 COMPOTUBIICHHE R OT mapamMeTpoB, yKa3aHHBIX Ha
cxeme. BHyTpeHHue conpoTUBICHUSI ICTOYHUKOB MPEHEOPEKUMO MaJIb

6. YueOHO-MeTOIMUECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTITUHBI

a) OCHOBHasl TUTepaTypa:

1. I'pesuna A.B., Huxudoposa N.B., [lanacenko A.I'. ®usuka. D1eKTPOHHO-YIIPABISIEMBINA
Kypc (cucrema AIIEKTPOHHOTO oOy4deHus HHI'Y). https://e-
learning.unn.ru/course/view.php?id=827

2. Upomos U. E. Dnekrpomaruerusm. OCHOBHBIE 3aKOHBL. 9-¢ m3a. (3i.). - M.: BUHOM.

JlaGopartopus 3nanui, 2014. - 319 c. (40 7k3.)

3. CasenneB U. B. - Kypc obuieit ¢puzuku. T. 3., 1987. - 317 c. (74 7k3)

4. KomapoB B.H., I'pesuna A.B., Ilanacenxko A.I'., Hukxudoposa N.B. "OCHOBHbIE
3AKOHbI TEPMOJIMHAMMKHN W MOJIEKVYJISIPHOM ®U3UKU B 3AJJAYAX U
[TPUMEPAX". VueOHO-MeTomu4eckoe mocodue. DOoHI IEKTPOHHBIX 00pa30BaTEIHHBIX
pecypcoB. P.Ne. 646.13.08 http://www.unn.ru/books/resources.html

0) TOTIOJIHUTENbHAS TUTEPATYpA:

1. Bopnosckuii, I'. A. O6mas ¢usuka B 2 1. Tom 1 : yue6HOE mocobue /i akaeMU4ecKOro
OakamaBpuata / I'. A. bopnosckuii, 3. B. Bypcuan. — 2-¢ uz ., ucnp. u gorm. — M. :
N3znarensctBo FOpaiit, 2017. — 242 ¢. — (Cepus : bakanaBp. AxkageMuyeckuii Kype). —
ISBN 978-5-534-05451-4. — Pexwum goctymna : Www.biblio-online.ru/book/E018BF05-1609-
4A2A-93C4-959CE18CE185.

2. bopnmosckwuii, I'. A. O6mas ¢usuka B 2 1. Tom 2 : yaeGHOEe ocoOue It akaIeMUIeCKOTo
6axanaspuata / I'. A. bBopnosckuii, 3. B. Bypcuan. — 2-e u3a., ucnp. u gomn. — M. :
WznarensctBo KOpaiit, 2017. — 299 ¢. — (Cepus : bakanaBp. AkageMu4eckuii Kypc). —
ISBN 978-5-534-05452-1. — Pekum gocryma : www.biblio-online.ru/book/E7C051DE-
ABA1-4C0B-8E84-C910D870F723.

3. KOMAPOB B.H., T'PE3VHA A.B. "OCHOBHBIE 3AKOHbI MEXAHUKU B 3ATAYAX
N TTPUMEPAX". YueGHo-MeTomnueckoe mocoone. MoH 1 AIeKTPOHHBIX 00pa30BaTeIbHbIX
pecypcoB. P.Ne. 648.13.08. http://www.unn.ru/books/resources.html

B) mporpammHoe obecrniedenne u MHTepHeT-pecypchl
1. CasenbeB U.B. Kypc obmeii ¢pusuxu. Tom 2. DnexrpuuectBo. M.: Hayka, 1970. — 442 c.
(TocTyIHO B 3BC «EqWorldy, PEKUAM JOCTyTa:
http://eqworld.ipmnet.ru/ru/library/physics/lectures.htm)
2. Uponos, U. E. 3amauun no oO1eit ¢pusnke [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue s

BY30B. 14-¢ uzn. (31.). - M.: BUHOM. JlaGopatopus 3uanmuii, 2016. - 416 c. (mocTymHO B
OBbC «Jlanby, pexum noctyna: https://e.lanbook.com/book/99230#book_name).

7.MaTtepuajibHO-TeXHUYECKOe oDecredeHne JUCIUNINHBI
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https://e-learning.unn.ru/course/view.php?id=827
http://www.unn.ru/books/resources.html
http://www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-959CE18CE185
http://www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-959CE18CE185
http://www.unn.ru/books/resources.html
http://eqworld.ipmnet.ru/ru/library/physics/lectures.htm

[ToMerieHust mpencTaBisAlOT co00i yueOHbIe ayqUTOpUU JUIS NPOBEACHUS YUeOHBIX 3aHSITHH,
IPEJYCMOTPEHHBIX MPOrPaMMOM, OCHAIllEHHbIE OOOPYAOBAaHHMEM U TEXHUYECKUMH CpEICTBaMU
o0y4eHusl.

[Tomemenuss Ui caMOCTOSITENbHOM pabOThl OO0YyYarOIMXCA OCHAIEHbl KOMIIBIOTEPHOMN
TEXHUKOH € BO3MOXKHOCTBIO MOAKIIOUEeHUs K cetu "MHTepHer" M oOecmeyeHbl [OCTYIIOM B
JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPENy.

[Iporpamma cocraBiena B coorBerctBum ¢ TpedoBanmsivu OC HHI'Y mo nampasnenuro 09.03.04
«[IporpammHas HHXEHEPUS

ABTOD (BI) I'pezuna A.B.

[Tanaceuxo A.T.

ITankparosa E.B.

Peniensenr (b1)

3aBenyromuii kadeapoil MpuKIagHONH MaTeMAaTUKH HBanuenko M.B.

[IporpaMmma ono0OpeHa Ha 3aceJaHUM METOJUYECKOW KOMHCCHU UHCTUTYTa
MH(GOPMALIMOHHBIX TEXHOJIOTHI, MAaTEMAaTUKN U MEXaHUKU
ot 30 Hos0pst 2022 roaa, npoTokoit Ne 3
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