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HHOACHUTEJBbHAA 3AIINCKA

1. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM NMPOrpaMMBbl.

Hacrosimas paGouas mporpaMma IUCHMIUIMHBI (Jajee mporpaMma) paspaboTaHa B
COOTBETCTBUHU € (eaepaabHbIM TOCYIApPCTBEHHBIM 0O0pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO
oOpazoBanusi — OakamaBpuatoM 10 HampaBieHuto noaroroBku 44.03.01 Ilemaroruueckoe
o0Opa3oBaHHe, YTBEpXACHHBIM NpHUKazoM MuHuctepcTBa oOpasoBaHusi U Hayku Poccuiickoit
Oeneparun ot 22 despans 2018 r. Ne 121 (3apeructpupoan B Muntocre Poccun 15 mapra
2018 r. Ne 50362), ¢ yuetom npodeccuonanbabix cranaaproB 01.001 ITexaror (memarorunueckas
JeSITeIbHOCTh B c(epe AOIMIKOIBHOTO, HAYAIBHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHero
obmiero oOpa3oBaHus) (BOCIHUTATENb, YIUTEIb), YTBEPKICHHOTO TprKkazoM MuHTpyaa Poccun
ot 18.10.2013 Ne 544n (c u3m. ot 05.08.2016) (3apeructpupoBan B Muntocte Poccun 06
nexadbps 2013 r. Ne 30550), 01.003 ITemaror JOMOJHUATEILHOIO 00Pa30BaHKs IETEH U B3POCIIBIX,
yTBEpkKAEHHOro mpukazoM Muntpyna Poccun ot 08.09.2015 Ne 613n (3apeructpupoBaH B
Mumntocte Poccuun 24 centsops 2015 r. Ne 38994), coriacHo y4eOHOro IjiaHa IMOArOTOBKH
OaxanaBpoB o HanpasieHuto 44.03.01 ITenqarorudeckoe oOpasoBanue, npopmis Ousuka.

Jucuunnuna JOnexmpoounamuka OTHOCHTCS K YacTH OCHOBHOW MPO(hecCHOHANBHOM
oOpasoBatensHOl mporpammbl (Monyne 10 «/Ipedmemno-meopemuueckutiy), GopmMupyemon
y4yacTHUKaMU 00pa30BaTelbHBIX OTHOIICHUU, u3y4daercs B 6 cemectpe (3 Kypc), HMHIEKC
TUCITUTUINHBL B yaeOHoM 1ane 51.8/].02.01. ®opma oOydeHus — OIHasL.

2. TpynoeMkocTh TUCHUILTHHBI BKIIOYAET B ce0s 0011l 00beM BpeMeHH, OTBEICHHBIH
Ha M3y4YCHHE JAUCIUIUIMHBI U cocTaBisieT 3 3.¢. (108uaca). KommuecTBo 4acoB, OTBEIEHHBIX HA
KOHTaKTHYIO paboTy (paznuuHbie GOpMbI ayAUTOPHON pabOThI) C MpErnoaaBaTeiIeM COCTaBIsIeT
38,3yaca (B TOM dmHCIE 3aHATHSA JEKIMOHHOTO Tuma — 19 dYacoB, 3aHATHS CEMHUHApPCKO-
naboparopHoro Tumna — 19 4acoB), Ha caMOCTOSATENbHYIO pabOTy CTyICHTa OTBOAMTCS 34 Yaca.

3. Lesin ocBOeHUS AU CHUIITHHBI

Henp  guctumuuael  —  GOPMUPOBAaHHME Y  CTYACGHTOB  MpEACTaBIEHUH 00
AIIEKTPOMArHUTHOM II0JI€ W DJIEKTPOMArHUTHBIX SIBIICHHUSIX B BaKyyMe, ypaBHEHUsX MakcBeuia,
TEH30pDHOM TMOJAXOJE€ K OINUCAaHWIO DJIEKTPOMArHUTHBIX SIBIEHUM, METoJaX peLIeHus
AIIEKTPOCTATUIECKUX M MarHAUTOCTaTHYECKUX 3aJad Kak »JIJIEMEHTApPHBIX, TaK U C
UCIOJIb30BaHUEM (D (EepeHINATBHOTO U HHTETPAIbHOTO UCYUCICHUN, TOSCHEHUS PO TEOPUH
AIIEKTPOMArHUTHOTO TIOJISI B CO3JIAHUH CIEIMATbHON TEOPUN OTHOCUTEIHHOCTH.

4. IlnanupyemMble pe3yJbTaTbl 00y4YeHHS.

W3yuenne TUCIUIUIMHBI HATIPABJICHO Ha (POPMHUPOBAHUE CIIETYIOIINX KOMIIETECHITHIA:

VYK-1 — cnoco0eH oCyIecTBIATh MOMCK, KPUTHUYECKUH aHAJIM3 U CUHTE3 WH(pOpMaIMH,
NPUMEHSITh CHCTEMHBIN TIOJIXOJT TSl PEIICHHUS TIOCTABIICHHBIX 3a]1ad,

I1K-5 — cnoco0OeH ycTaHaBIMBAaTh COOTBETCTBUE MEXNY (pyHIaMEHTAIbHBIMH 3HAHUSIMHU
1o (PM3HKE U MPUKITATHBIM HX XapaKTePOM.

Tab6muma 1.
«[Inanupyembie pe3yabTaThl 00yUEHUS»
3agayu 0CBOEHHUS JUCHUILIHHDI IlnanupyemMble pe3yabTaThl Kon pe3yastara
00y4eHus O JUCHHUILINHE o0y4eHust
(necKpunTOpHI) (koMIeTeHIusl)
1. OBnmamenne umesMH W METOIAMM | 3HATH. VK-1; IIK-5
MOJIEBOIO0 MOJAXOJa K  OINHCAHUIO | - 3HAaTh OCHOBHBIE BHJIBI
¢busznyecKkux SABIEHUN C Yy4YacTHEM | pelIeHHi U1
AJIEKTPOMATHUTHBIX B3aUMOJCHCTBUNA | 3JIEKTPOMAarHUTHOTO TMOJS —
2. Pa3zButne ¢Gu3mMKO-MaTEMaTHYECKON | CTAaTUYECKOE, BOJIHEI,

MO3HABATEIILHON  MOTPEOHOCTH ¥ | y3 TydeHue.

CTYZACHTOB, KOHKPETHbIC METO/IbI

3




MaTEMAaTHYCCKUX

3. ®opmupoBaHue CIIOCOOHOCTH | BBIUYMCIICHUN, TPUMEHSEMBIX
MCIOJIb30BaTh 3HAHUSA O COBPEMEHHOH | B TeopeTudeckoil ¢usuke, B
€CTECTBEHHOHAYYHOM KapTUHE MUpPA B | YaCTHOCTH, B TEOpUHU
o0pa3oBaTeNbHONl U KYJIBTYPHO- | DJIEGKTPOMArHUTHBIX
MIPOCBETUTENBCKON IESITENBHOCTH B3aUMO/ICHCTBUIA;
- COBPEMEHHOE COCTOSIHHE
MOJX0/I0B u METOJIOB
MaTE€MaTUYeCKOro OINMCAHUS
€CTECTBEHHOHAYYHBIX

SIBJICHHU TIPUPOJIHI,

YMers:

- BBIYUCIIAATh BEKTOpPHBIC
byHKIIUN C
QG epeHIaTbHBIM
orneparopoM  I'amMmiIbTOHa,
IPUMEHSTh TEH30PHOE
UCUUCIIEHUE K  3ajJadam
AIIEKTPOAMHAMUKHY,

JIOJDKEH 3HaThb W IOHMMATh
duznueckuit CMBICII

ypaBHeHUM MakcBeia,

Bnaners:

- MaTeMaTHYCCKIMH
METOJaMHM pEUIEHUs 3aaad
ANEKTPOJNHAMUKH, BKIHOYAs
METO/IbI MaTeMaTH4eCKOu
bu3uKH

5. KoHTpoJIb pe3yJIbTaTOB OCBOCHHS JMCIUILIHHBI.

Meroas! TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH

- KOHTPOJIb 32 ITOCEILICHUEM 3aHATHH;

-TEKYILUI KOHTPOJIb YCIIEBAEMOCTH;

- BBIIIOJIHEHUE JOMAILHUX 3aJaHUH;

- KOHTPOJIbHBIE PaOOTHI;

- CAMOCTOATEIBHOE BBIIIOJHEHUE JOMAIIHUX KOHTPOJBHBIX 3aJaHUM 110 JUCLUIIIIMHE.

dopma UTOroBOro KOHTPOJIS MO JUCLHUILUIMHE — IK3aMeH (B 6 cemecTpe).

OHCHO'—IHBI@ cpeacrBa pPE3yJIbTAaTOB OCBOCHUA JHUCHUINIIMHBI, KPUTCPUU OILCHKU
BBITIOJIHEHUS 3aJJaHUI Tpe/icTaBiIeHbl B pa3zene «DoHIbI OLIEHOYHBIX CPECTB JJISi IPOBEICHUS
TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTANH 00yUJarOIIHXCsI».

6. IlepeueHb 00pa3oBaTe/IbHBIX TEXHOJIOTHI, HCHOJAb3yeMbIX NPH OCBOCHHH
AUCHUIIIMHBI.

B pamkax yweOHOro rmporecca MO JUCHUIUIMHE HCIOJIB3YIOTCS  TEXHOJIOTMU
COBPEMEHHOT0 TPAJAUIIMOHHOTO 00y4YeHHs (JIEKIIMOHHO-CEMUHAPCKasl CUCTEMA).

Kpome Toro, psa CceMHHApCKMX 3aHATUH  TNPOBOAMTCA C  HCIOJb30BaHHEM
neaarorn4yeCKux TEXHOJIOTHII Ha OCHOBE aKTHUBHU3alluUl H I/IHTeHCI/I(i)I/IKaHI/II/I ACATCIIBHOCTHU
y4amuxcsi (AKTUBHBIE METO/Ibl 00Yy4eHUs1), HallpuMep, MOIBITKH PacIIMpPUTh 10JIe TPUMEHEHUS
TOT'O WJIM MHOTO M3y4aeMOro MaTeMaTHYeCKOT0 METOo/a WM MOAX0a Ha Oosee MNPOKUl Kiace
3a[a4 WIK Ha JPYrou paszien eCTeCTBO3HAHMUA.




Tak Kak Kypc OJIGKTPOJAMHAMUKH — BXOJUT B COCTaB CTaHAAPTHBIX KypCOB
TEOpEeTUYEeCKOH (M3UKH, TO TMOCIEe H3Y4YEHHsS IUCHUIUIMHBI CTYAEHT MOXET U CcrnocoOeH
OBJIJICTh, HAIIPUMEP, OCHOBAMH KBAaHTOBOW MEXAHHUKH HJIU OOIICH TEOPUU OTHOCUTEIHLHOCTH



3.1. OPTAHU3AIIMOHHO-METO/IUYECKHUE JOKYMEHTHBI
3.1.1. TexHosoru4eckasi KapTa o0y4eHusi IMCUUIINHE

(oOmast TpyA0eMKOCTh AucUIuInHbL 3 3.¢.(108 y.u.))

HanmMeHnoBaHMe pa3aeinoB U TEM TUCIUTILTAHB

Bcero
JacoB

AyIUTOPHBIX YaCOB

Bcero

Jlek-
Ui

Jlabopa-
TOPHBIX

IIpaxTu-
YECKUX

Bneaynu-
TOPHBIX
9acoB

DopMBbI KOHTPOJIA

Inekmpoounamuxa

108

38

19

19

70

Sawuma pewienuil 3a0a u
CAMOCHOAMENILHBIX 3A0AHU, IK3AMEH

1. Kparkme cBegeHMsl U3 TEeH30PHOIO
HUCYHCJIEHHSA

10

2

2

6

3amuTa penieHuii 3a1a4 U
CaMOCTOSITeIbHBIX 3aJaHUI, IK3aMeH

1.1. Bsenenue. IlonsiTue KoOpIMHAT U
BBeJZieHHE UX B (usuky. Cuctemsl orcyera B
¢usnke ¥ QUINUECKUH CMBICT KOOpPIUHAT.
BBeneHue nHepuanbHbIX CUCTEM OTCYETA.
1.2. Tlonstue Tten3opa. KoBapmanTHbie U
KOHTpBapUaHTHbIE  TEH30pbl.  Anrebpau-
YecKue, reoMeTpuieckue 1 nauddepenumans-
HblE  CBOMCTBAa  TEH30pOB. MarpuysHoe
IPEJCTaBICHUE TEH30pOB Kak Hauboiee
BocTpeOoBaHHOe B  (usuke. TeH30pHas
3alliCh  OCHOBHBIX  JIu(depeHIranIbHbIX
ornepauui B pu3MKe.

10

3amura peleHu 3anad u
CaMOCTOSTCIBHBIX 3aJaHuN

2. OCHOBHBIE TI0JIOKEHHSI crnenuaJbHOM
TCOPHH OTHOCUTCJIBHOCTH U JJIEKTpoOMar-
HHUTHOC IOJIC

10

2.1. IlocTynaTsl DWHIITENHA.
[IpeobpazoBanus Jlopenna. CiaeacTBusi:
PENATUBUCTCKHUE KHHEMaTHueckue 3(pQexTs
(cokparieHust MacITaboB U 3aMeIJIEHNE
Bpemenn). Oynxnus Jlarpanxa B
CHelHaIbHON TEeOpHUN OTHOCUTEIBHOCTH.
PensTuBuCTCKME YpaBHEHMS! IBUKEHUSI.

10

3amuTa penieHuii 3aaa4 u
CaMOCTOSITEJILHBIX 3aIaHHUIl, JK3aMeH




Oynkius Jlarpanxa npu ABUKECHUH B
3JIEKTPOMArHUTHOM II0JIE.

3. YPaBHeHI/Iﬂ JICKTPOMATrHUTHOT O IOJIHA

88

28

14

14

60

3ammTa penIeHni 3a1a4d u
CaMOCTOSITEIIbHBIX 3aJIAHHUH

3.1. VYpaBHeHus Jlarpanxa JUTS
HEIPEPBIBHBIX CUCTEM. J[BMKEHME TOYEUHOIO
3apsana B JJIEKTPOMarHuTHOM Tmosie. TeH3op
JJIEKTPOMAarHUTHOrO  Mmojis.  I'pagueHTtHas
WHBapHaHTHOCTh. [IpeobpazoBanue Jlopenia
o nons. YpaBHeHMss  Makcsema B
TpEeXMEpPHOM mpocTpaHcTBe. Jlarpankuan
JJIEKTPOMArHUTHOIO MOJA. YeTsIpeXMepHBIN
BEKTOp TOKa U YpaBHEHUE HENPEPHIBHOCTH.
VYpaBHeHnss  Makcsemia — peNsITUBHCTCKO-
MHBapuaHTHOM Buje. llnoTHOCTH 3Hepruwm,
BekTop  IloitnTmHra. TeH3op  »Hepruum
UMITyJIbCA BJIEKTPOMAarHUTHOIO IOJISA. 3aKOH
COXpAHEHHUsl SHEPruM, UMIYJIbCA U MOMEHTA
umnynbca. MHTerpanbHas gopma ypaBHEHHH
Makcgemna. [lorenuuansHas GopMyIHpoOBKa
JIEKTPOJAMHAMUKU. YpaBHeHue [lanambepa.

20

10

10

3amura penieHui 3a1ay u
CaMOCTOSTEIbHBIX 3a/IaHUH

3.2. CraTuyecKHe 1mos.

[TocTossHHOE  BIEKTPOCTATHYECKOE  TOJIE.
3akoH KYJIOHA. ITone PaBHOMEPHO
JOBIOKYyIIEro 3apsaa. [locTossHHOe MarHuTHOE
noje. JUMOJBHBIA W MYJIBTUIIOIBHBIN
MOMEHThI. CucTtema 3apsiioB BO BHEIIHEM
AJIEKTPUYECKOM I10Ji€. MarHuTHbBIi MOMEHT.
Teopema Jlapmopa.

20

12

3ammra penieHuit 3a1a4u u
CaMOCTOSTENBHBIX 3aJaHUM,

3.3. DIIleKTpOMarHUTHBIC BOJTHEI.

20

14

3amura peleHui 3auay u
CaMOCTOSATEIbHBIX 3aJaHUN




BonnoBoe ypaBHenuwe. Ilmockue BOJIHBI.
Cdepuueckne Bomabl. OOmiee pemieHue
HEOJIHOPOJAHOTO  BOJIHOBOTO  YPaBHEHHS.
3anazpIBarolide noreHuuansl. [loTeHuans
Jluenapa-Buxepra.

3.4. Teopus U3IydeHUs.

JunonsHoe n3nyyenue. KpaapymnonsHoe u
MarHuTO-IUI0JIbHOE U3ilydyeHue. M3nyuenue
IBUKYIIEerocs 3apsana. Paccesnue u
aucrepcusi. JNeKTpoOMarHuTHas Macca.
TpyanocTu Ki1accuyeckoit
ANEKTPOJAUHAMUKH.

16

12

CDopMa HUTOroOBOI'O KOHTPOJIA IO Y4. IVIaHY

12

3amura penieHuit 3a1a4d u
CaMOCTOSTEIIHLHBIX 3aJlaHu

UTOIo

108

38

19

19

70




3.1.2. COAEP’KAHUE OCHOBHBbIX PA3JAEJIOB U TEM JUCIUAIIJIMHBI

1. Kpamkue ceeoetust U3 MEH30PHOCO UCHUCTIEHUA

Benenue. [Tonsitue koopauHaT U BBeJeHHE uX B pu3uky. CUCTeMBbI oTcueTa B (DU3HUKE U
buznueckuit cmpicn koopauHat. COOTBETCTBHS MEXIy CHCTEMaMU OTcCueTa U CHUCTEeMaMHU
KOOpAUHAT. BBe[ieHNEe MHEPIHAIbHBIX CUCTEM OTCUYETa U UX MOJCIMPOBAHUE.

[lonsiTe TeHzopoB B MaremaTuke M (usuke. KoBapuaHTHbIE M KOHTpaBapUaHTHBIC
TEH30pbl. AnreOpanueckue, reoMmerpudeckue u auddepeHIanbHbIe CBOWCTBA TEH30POB.
Matematuueckue u (uU3HUECKHUE Pa3INuds MEXAY KOBAPUAHTHBIMU W KOHTPaBapUaHTHBIMU
TeH30pamMu. MaTpu4HOE TpeICTaBlIeHHe TEH30pOB Kak Hambosiee BOCTPeOOBAHHOE B (pH3HKE.
Tenzop JluBu-UmBuTa M ero cBolicTBa. TeH30pHAs 3alUCh OCHOBHBIX JH(GhepeHITnaTbHBIX
omeparuii B pusuke. Onepanuu ¢ HUMH.

2. OcHosHble nonodceHUs: cneuuaﬂbHoﬁ meopuu omHocumelbHocmu u
JIEKMPOMACHUMHOE Nnoje

[Mocrymarer DiHmireliHa. [IpeoOpa3oBanust Jlopenna. CrencTBus: peISTUBHCTCKHEC
kuHeMmatudeckue 3(QexTsl (CokpalieHus MacmTaboB M 3aMmeyieHue Bpemenw). DyHKuus
Jlarpanka B CIeNMAIBLHOW TECOPUU OTHOCHUTEIBHOCTH. PEISITHBUCTCKUE YpaBHEHUS JBH)KCHUS.
Oyukuus Jlarpanxa npu IBH)KEHUU B JIEKTPOMAarHUTHOM TIOJIE.

3. YPGGHeHM}Z IJIEKNTIPOMASHUMHRO20 NOJIA

VYpaBHenust Jlarpanka Uil HENpPEPBIBHBIX CHCTEM. JIBMJKEHME TOUYEHHOIO 3apsiia B
AJIEKTPOMATHUTHOM I10Ji€. TEeH30p ANEKTPOMArHUTHOIO MOJA. ['paiveHTHAas: MHBAPUAHTHOCTD.
[TpeoOpaszoBanue JlopeHna ms mosss. YpaBHeHHs: MakcBenga B TPEXMEPHOM IPOCTPAHCTBE.
JlarpanknaH dJIEKTPOMArHUTHOIO TOJIs. YeThIpEXMEpHBI BEKTOP TOKa M ypaBHEHUE
HEIPEPBIBHOCTU. YpaBHEHUs MakcBeia pelsiTUBUCTCKO-UHBAPUAHTHOM Bujue. IlnoTtHOoCTh
sHepruu, BekTop lloliHTuHra. TeH30p SHEpPruum MMMyibca 3JIEKTPOMArHUTHOTO MOJS. 3aKOH
COXpaHEHMsI PHEpPIruu, UMIYIbca M MOMEHTa MMIyJbca. VHTerpampHas (opma ypaBHEHUMH
Makcsemna. [lorennmansHas GopmMyaupoBKa dJIeKTpoAMHAMUKU. Y paBHeHue Jlanambepa.

Craruueckue mos.
[TocTosiHHOE 3NIEKTpOCcTaTHYECKOE MoJje. 3aKOH KyJoHa. [lose paBHOMEpHO NBMIKYILETO 3apsiia.
[TocTostHHOE MarHUTHOE Moje. JUMnoabHBIM U MYJIBTUIOABHBII MOMEHTHL. CHucTeMa 3aps/10B BO
BHEIIHEM 3JIEKTPUYECKOM Mojie. MaruuTHslid MOMeHT. Teopema Jlapmopa.

DJIEKTPOMAarHUTHBIE BOJIHBI.

BonnoBoe ypaBHenue. Ilnockue Bomubl. Cdepuyeckue BonHbl. OOriee perieHue
HEOJTHOPOJHOIO BOJHOBOI'O ypaBHEHHMs. 3amasabiBaromue noreHnuansl. Ilorennnans: JInenapa-
Buxepra.

Teopus n3nydeHus.

JunonsHoe n3nyuenue. KBaapynonbHoe 1 MarHUTO-IUIOJIBHOE U3llydeHue. M3nydenue
JIBIKYHIETOCS 3apsna. PaccestHue n qucnepcust. DNeKTpoMarHuTHas macca. TpynHocTH
KJIACCUYECKOU AIIEKTPOIUHAMUKHU.



3.1.3. METOJAUMYECKHE PEKOMEH/JALIUU ITO OCBOEHUIO JUCHUIIJIMHBI

JucuuiuimHa «Q1eKkmpoOuHamMuKa» u3y9aeTcsi B TeYCHUE OJJHOTO (uecnozo) ceMecTpa.

OCHOBHBIMH BUaamMun yq66H01>’1 ACATCIIbBHOCTU IIPU H3YUYCHHUU I[aHHOﬁ JUCHUITIINHBI
SIBIISTFOTCSI: JICKITUH, IPAKTUICCKHUE 3aHATH , CAMOCTOSITeNIbHAs paboTa CTYJCHTA.

Tabnuua 2 naer npejcTaBieHUE O pacHpeieseHud O0IIel TPYAOEMKOCTH JUCIUTIIMHBI
110 BUJIaM y4eOHOM NesITeTbHOCTH.

Tabmmma 2.
AynUTOpPHBIE 3aHATHUS
Tucwummna O61mas T CamocrogTeabpHas
H TPYAOEMKOCTh PAKTHHECCKUC | aG0Ta
Bcero Jleknuu | 3aHATUA
(mabopaTopHBe)
108 uac
DJIEKTPOAMHAMHUKA 33.c) 36 uac 18 yac 18 yac 72 4gac

JIeKIIMU SBIAIOTCS OJHUM M3 OCHOBHBIX BHJIOB y4eOHOW [eATEIbHOCTH B By3e, Ha
KOTOpBIX IpErnojaBaTesieM H3JIaraeTcs COAEp)KaHUE TEOPETHUECKOro Kypca JAMCLUMILIUHBL
CryneHTaM HaCTOSITENbHO PEKOMEHIYETCSl KOHCIIEKTUPOBATh MaTepuall JIEKIUH.

Ha mnpakTudyeckux 3aHATHUSX (JJaOOPATOHBIX 3aHATHUAX, CEMHHApPax) MPOUCXOIUT
3aKperyieHHe U3y4eHHOTO0 TEOPETHYECKOro MaTepuaina, pa30op AOMOIHUTENBHOTO MaTepuaia u
dopmupoBaHre MPOoQecCHOHATBHBIX YMEHHH W HaBBIKOB. 107 pyKOBOJICTBOM MperoaBaTems
CTYJIEHTHI JOJKHBI PEIIUTh PsJl 3a/1a4.

[locemienne CTyaeHTaMHM  JIGKIMOHHBIX M IPAKTHUYECKUX  3aHATUN  SBISETCS
00s13aTeNbHBIM.

C coxmepxaHMeM JIEKUMOHHBIX M TPAKTUYECKUX 3aHATHH MOXHO IO3HAKOMHUTHCS B
Paboueri npocpamme oucyuniunsl, a ¢ TPyTOEMKOCTIO KaXXI0H TEMBI U MPAKTHYECKOTO 3aHITUS
— B Texnonoeuueckoti kapme 00yyeHus OUCYUnIuHe.

[locne wu3ydeHHs] AMCHMUIUIMHBI CTYJIEHT MOXET MPUMEHUTH IOJYyYEHHBbIE 3HAHUS U
YMEHMsSI B Kypcax TEOpeTHYecKOW (U3MKU, Hampumep, «Iaekmpoounamura. Yacmo 2»,
«Ksanmosas mexanuxay», «Cmamucmuyeckas puzuxa.

BueayautopHas camocTosiTenbHas paboTa CTyJIeHTa HalpaBieHa Ha CaMOCTOSITEIbHOE
M3yYEHUE PEKOMEHJOBAHHOM JUTEPATYpPbI, MOATOTOBKY KOHTPOJIBHBIX U JIOMAIIHUX 3aJaHuM,
pelieHue 3amad sl CaMOCTOSATENIbHOW paboThl, CoAepIKalluxcst B JOKYMEHTe 3Jaodauu Onis
CAMOCMOAMENbHO20 PeUletUsl.

Crnucox OCHOBHOM M JIOMOJHUTENBHOM  JIMTEpaTypbl, PEKOMEHIOBAaHHOM  JUIs
CaMOCTOSITENIBHOTO M3Y4YEHMs] 10 JUCLUUIUIMHE, NpuBeAeH B Kapme aumepamypHoz2o
obecneueHus: OUCYUNTUHDBL.

OO0pa3oBarenbHbIi IPOIECC M0 TUCHUIUIMHE OPraHU30BaH B COOTBETCTBUU C MOJYJIHHO-
PEUTHUHIOBOW CHCTEMOM MTOATOTOBKHU CTY/I€HTOB, IPUHATOMN B yHI/IBepCI/ITeTel.

MopynsHo-periTunroBas cucrtemoit (MPC) — cucrema opranuzaiiuu mporecca OCBOCHHS
JUCLMIUIMH, OCHOBAaHHAs Ha MOJYJIbHOM IIOCTPOCHMM YyueOHoro mporecca. Ilpu 3Tom
OCYIIECTBIISIETCS  CTPYKTYPUPOBAHHME COJCPKAHUS KKIOM ydyeOHOW JUCIMIUIMHBI —Ha
JUCUUITIMHAPHBIE MOAYJHW (pa3/iesibl) U MPOBOJAUTCS pEryisipHas OLIEHKAa 3HAHUM U yMEHUH
CTYJIEHTOB C TOMOUIbIO KOHTPOJS PE3yJbTaTOB OOYUEHHUS IO KaXJIOMY IUCHUIUIMHAPHOMY
MOJyJIIO (pa3zieny) U AUCUUIUIMHE B LIETIOM.

! Nanee NpUBEICHBI BRIACPKKH u CTaHmapTa MOIyJIbHO-PEHTHHTOBOW CHCTEMBI HOATOTOBKM cTyAeHToB B KITIY
M. B.I1. AcradbeBa (yrBepxaeH YueHbIM coBeToM yHUBepcuTeTa 28.06.2006 1., mpotokoit Ne 6).
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JlaHHasT MUCIUIUIMHA COCTOUT W3 TpPeX MUCIUIUIMHAPHBIX MOMAYNEH (pa3ieioB): ABYX
0a30BBIX M OJJHOTO UTOTOBOTO (3a4€Ta U aTTECTAIIMOHHBIX MEPOTIPUSITHIA).

bazoBeiii Momynb (pazmen) — 3TO 4acTh y4eOHOW IUCIUIUIMHBI, COJEpIKaIias psi
OCHOBHBIX T€M WJIH pa3lieioB AucUUIUIMHBL. CoaepxaHue JaHHOW NHUCUUIUIMHBI pa30oUTo Ha 3
0a3oBbIX Monynsa (pasnena): «Kpamkue ceedeHusi uz meH30pHo20 ucyucieHusn», «OcHoHbie
NONOJCEHUS CHeYUAIbHOL Meopul OMHOCUMENbHOCMU U JJIeKMPOMACHUMHOEe nojey) W
«¥Ypasnenus snexkmpomacnumnoco noaa». C conepxanueM y4eOHOTO MaTepuana, u3y4aeMoro B
KaKIOM 0a3oBoM Mopyne (pasaene), MOXHO TII03HAaKOMUThCS B Paboueti npocpamme
oucyunaunsl U Texnonocuueckoui kapme 06yyeHuUs: OUCYUNTIUHE.

UtoroBelii Momynb (paszen) — 3TO 4YacTh Y4eOHOM [HUCHUIUIMHBI, OTBOAMMAs Ha
aTTECTAIMIO B [IEJIOM IO JUCHUIUIMHE (3a4eT U aTTeCTallMOHHBIC MEPOIIPUSATHS).

Pesynbratel  Bcex BHUJIOB  yueOHOW  JEATEIBHOCTH  CTYIEHTOB  OIICHHBAIOTCS
peituHroBeiMu  Oayuiamu. Dopmbl  TeKymied padoThl M PEUTHHT-KOHTPOIS B  KaXIOM
JUCIUIUIMHAPHOM Moaylie (pa3jene), KOJIM4ecTBO 0a/UIoB KakK MO TUCHUILUIMHE B LIEJIOM, TaK U
10 OTHIENBbHBIM (opMaM pabOTHI M PEUTHHT-KOHTPOJS yKa3aHbl B Texnonozcuyeckou xapme
peumunea Oucyuniunvl. B kKaxaoMm wmoayne (pasdene) oOmpefereH0 MHUHUMAalIbHOE U
MaKCHUMajbHOE KoimyecTBO OamuioB. CymMMma MaKCHMalbHBIX OaljIOB IO BCEM MOIYJISM
(paznenam) paBusiercs: 100%-HoMy ycBOoeHHIO MaTepuania. MUHHUMAalbHOE KOJIUYECTBO OaJioB B
KOKI0OM Monyie (paszene) sBisercss o0sf3aTelbHbIM M HE MOXKET OBbITh 3aMEHEHO HabopOM
0amioB B ApYyrux Moayisx (paszgenax), 3a HMCKIIOUEHHEM CHUTYallMHd, KOrjJa MHUHHUMAalbHOE
KOJINYECTBO OaIOB 1O MOAYIIO (pa3zieiny) OINpelesieHo Kak HyleBoe. B 3ToM ciydae Momynb
(paznen) sBiseTcs HEOOS3aTENBHBIM U1 U3yYeHUS U 00Iee KOJIMYECTBO OaioB MOXKET OBbITh
HaOpaHO 3a CYET APYrux mMonyneu (pazaenoB). JAucHunianHapHBIA MOIYJb (pa3zien) CUUTACTCS
M3YYEHHBIM, €CIIM CTYACHT HaOpasl KOJIMYecTBO OalsioB B paMKaxX YCTaHOBJIEHHOTO JHAara3oHa.
Jlis  monmydeHWsT OLEGHKH «3a4Te€HO» HeoOXoaumo Habpath He wMeHee 60 0amios,
MPElyCMOTPEHHBIX O AUCUUIUIMHE (MIPH YCIOBUU Habopa BceX 00s3aTeNbHBIX MHUHUMAJIbHBIX
0aJUTOB 10 KaXKIOMY JUCIMILTMHAPHOMY MOYJIIO (pa3zeny)).

PelTHHT 1O TUCHMITIIMHE — 3TO MHTErpajibHas OLlEHKA Pe3yIbTaTOB BCEX BUJOB yueOHOMH
NeSITEIFHOCTH CTYACHTA 110 AUCHUTUINHE, BKITIOYAOIICH:

- PEUTHHT-KOHTPOJIb TEKYIIEH paboTHI,

- IPOMEXYTOYHBIN PEUTUHT-KOHTPOJIb;

- UTOTOBBIA PEUTUHT-KOHTPOJIb.

PelTUHT-KOHTPOIb TeKylell paOdoThl BBINOJIHSETCS B XOJ€ ayJUTOPHBIX 3aHATUN IO
TeKyleMy 0a30BOMy MOAyii0 (pasfeny) B cieAyroummx (opmax: 3ammra pemeHui 3aaad,
HanucaHue pedepaTon, BRICTYIUIEHUE C JOKJIaaMH 110 TeMaM, U3y4aeMbIM CaMOCTOSITEIHHO.

ITpomexyTOuHBIH PEUTUHI-KOHTPOJIb — 3TO MPOBEPKA MOJIHOTHI 3HAHUN IO OCBOEHHOMY
MaTtepuanty TeKyiero 6azoBoro moayns (pasaena). OH MPOBOAUTCS B KOHIIE U3YUCHUS KaXKIOTO
6a3oBoro moayns (paszzena) B (opMe KOHTPOJIBHBIX 3aJaHuil 0e3 mpepblBaHUS Y4eOHOIrO
nporiecca 1o APYruM JUCIUATUTHHAM.

WTOroBeIif peUTHHT-KOHTPOIb SBISETCS MPOMEXKYTOUHOM aTTECTAllMel MO JUCIUILUIUHE,
KOTOpasi TPOBOJUTCS B paMKax UTOrOBOTO MOyJs (pa3zena) B hopMme 3auera B KOHIIE CEMECTpa
JI0 Hayaja ceccuu. JIJis MOArOTOBKH K 3K3aMEHY ClIeyeT UCIOIb30BaTh Bonpocsl u 3a0auu 014
NOO020MOBKU K 3aUem) U IK3AMEHY.

[IperonaBaTens WMeeT TMPAaBO IO CBOEMY YCMOTPEHHIO JOOaBISATH CTYIEHTY
OTIpeNIeTIEHHOE KOJIMYECTBO OamioB (HO He Oojnee 5 % oOT oO0mmero KoiamdecTBa), B KaKIOM
JUCLUIUTMHAPHOM MojyJie (pa3jene):

- 32 aKTUBHOCTH Ha 3aHATHIX;

- 32 UHbIE YUeOHBIE TOCTUKECHUSI.

CrynenTt, He HaOpaBmIMi MUHUMAJIBHOTO KOJHMYECTBA OaJJIOB MO TEKyIIeW u
IPOMEXYTOUHON aTTecTalUsAM B Ipezeax MmepBoro 6a3oBoro Moayns (paszena), JOImycKaercs K
W3y4deHHuIo crheayromero 06a3oBoro momyns (paszmena). Emy mpemocrtaBisieTcss BO3MOXKHOCTH
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nobopa OayioB B TEUYEHHE JBYX MOCIECAYIOIMX HEAENb (CIEAYIOMMX 3a MPOMEXYTOYHBIM
PEUTHUHT-KOHTPOJIEM) Ha TUKBUIAIUIO 3a/I0JDKEHHOCTEH.

CryneHraMm, KOTOpbIe HE CMOINIM HaOpaTh MPOMEXKYTOUHBIM PEUTHMHI WM PEUTHHT II0
JTUCIUIUINHE B OOILEYCTAHOBJICHHBIE CPOKH MO OOJE3HW WM MO JPYTHMM YBaKUTEIbHBIM
npuYMHaM  (JOKYMEHTaJbHO IOJITBEPKACHHBIM COOTBETCTBYIOIIMM YUYPEXKICHUEM), JICKaH
dakynpTeTa ycTaHABINBACT UHIUBUyaIbHbIE CPOKH CIAAUU.

Ecnu nocne 3Toro cpoka 3a0/KEHHOCTD 110 HEYBaKUTEIbHBIM MPUYMHAM COXPAHSIETCH,
TO Ha3HAYaeTCs KOMHUCCHS MO MpHEeMY aKaJeMHUYECKHX 3aJI0JDKEHHOCTEH C 00s3aTelbHbIM
ydacTHeM 3aBenymomero kadenpoit m aekana (ero 3amecturens). [lo pemieHHI0O KOMUCCHH
HEYCHEBAOIINE CTYJIEHTHI 10 MPEACTABICHUIO JIEKaHAa OTYHUCIIIOTCS IPUKA30M PEKTOpa M3
YHHBEPCUTETA 32 HEBBITIOJIHEHUE YIeOHOTO rpaduka.

B o0co0pix cnydasx aekaH HMMeEeT IPaBO YCTAaHOBUTH JPYrHe CPOKH JIMKBHAALUU
CTYJEHTaMH aKaJIEMUYECKUX 3a/10JKEHHOCTEH.

HesiBka cryneHTa Ha WTOrOBBIA WM IPOMEXKYTOUHBIM PEUTMHI-KOHTPOJIb OTMEYAETCs B
PEUTUHI-TIMCTE 3alMChI0 «HE SBWICS». Eciau HesBKa mpou3olula MO YBaOKUTEIBHON NpUYMHE
(moaTBepKIeHAa JOKYMEHTANbHO), JeKaHaT MMEET MpPaBO Pa3pelIuTh MPOXOXKIACHUE pPEHTHHT-
KOHTpOJIL B Jpyrue cpoku. IIpy HeyBaXUTENbHOW NMpPUYMHE HESBKU B CTAaTUCTUYECKUX JAHHBIX
nekaHaTa npoctaisiercs: «0» 6alioB, M CTYACHT CYMTAETCS 33JOJDKHUKOM I10 JAHHOW TUCHUIUIMHE.

3.1.4. TEMbI KYPCOBBIX PABOT

KypcoBbie paboThl HE TIPETyCMOTPEHBI Y4EOHBIM IIAHOM.
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3.2. KOMIIOHEHTHI MOHUTOPHUHT A YYEBHBIX JIOCTUKEHUM

CTYJAEHTOB

TEXHOJIOTUYECKAS KAPTA PEUTUHT A JJUCHUTLJIAHBI

BA3OBbBIN PA3IEJI Ne 1
«Kpamxue ceedenus uz menzopro2o ucuucienus. OCHO8HblE NOIOIHCEHUS CREYUATbHOU
meopuu OMHOCUMENbHOCMU U DJIeKMPOMASHUMHOE NoJle)

dopma paboThI

KOHI/I‘{€CTBO 6aJIJ'IOB
min

Texymas padora

NocelaeMocTb 3aHATUN
(1 3aHaTne — 1 6ann)

3) 3)

PeweHwne 3agad (1 3agava
— 1 6ann)

10 10

AKTUBHOCTb

0 5

[IpomexyTOUHBIN
pPEUTHHT -
KOHTPOJIb

3awmTa pelleHun 3agad

15 20

Hroro

BA30BBIN PA3JIET Ne 2
«Ypasnenus s1ekmpomacHUmHO20 NOAAY.

dopma paboThI

KoanuecTtBo 0aioB

min Max

Tekymas pabota

lNocelaemMocTb 3aHATUN
(1 3aHsaTME — 1 Bann)

3) 10

PeweHwne 3agad (1 3agava
— 1 6ann)

10 10

AKTUBHOCTb

0 5

[IpomexyTOUHBIN
pPEUTHHT -
KOHTPOJIb

3awmTa pelweHnn 3agav

15 25

Hroro

UTOI'OBBIN PA3JIEJ

Conepxanue

®opma paboThI

KoanuectBo OayuioB

min max

3avet* (ycTHO unm
NUCbMEHHO)

0 10

Hroro

0 10

Oo0r1iee
IUCLIUIUINHE

KOJINYCCTBO

0aJu1oB

(10 ©uTOoram M3ydeHHs BCEX MOAYJICH)
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* COOTBETCTBHE PEUTHHTOBBIX 0AJTOB M aKaJEMUYECKON OIEHKHU

Obuwee xonuuecmeo Axademuueckas
HAOPauHbIX 04108 OYeHKa
60— 72 3 (Y10BJIETBOPHUTEIBLHO)
73 — 86 4 (xopo11o)
87 — 100 5 (oTau4HO)
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MUWHHCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPAIIUU
(benepaibHOE TOCYAApPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICILIET0 00pa30BaHuUs
«KpacHosapckuii rocy1apCTBEHHBIN MeIaroruyeCKuil yHUBEpCUTET
uM. B.I1. AcradneBa»

WNuctutyt/hakynpTer/nenaprameHT UHCTUTYT MaTeMaTuKy, pu3uku, THOOPMaTHKH
(HamMeHOBaHME HHCTUTYTA/(aKybTeTa)

Kadenpa-pazpaborunk xkadenapa GU3MKH 1 METOAMKU 00yUeHUs HU3HKE
(HanMeHoBaHMe Kadeapor)

YTBEPXJIEHO OJJOBPEHO
Ha 3acelaHuU Kadeapel Ha 3ace/laHiK Hay9HO-METOIMYECKOr0 COBETa
[Tpotokoi Ne 08 ot «12» mas 2021 r. CHEIMAILHOCTH (HampaBJIeHUs TIOJITOTOBKH )

yd ITporokon Ne _07_or«21_» __ 05 2021 .
&?’Q (momHCh) ﬁ
(moamuce)

®OH/I OHEHOYHBIX CPEJICTB
AJI IPOBCACHUA TCKYIICTO KOHTPOJIA YCIIEBACMOCTH
U IPOMEKYTOYHOM aTTecTaluy o0ydJaroumxcs
110 JUCIIMIIJIIMHE SHGKTDOHI/IHB.MI/IK&
(HaMMEHOBaHME TUCIUTLTMHBI/ MOYJIS/BUIA TPAKTHKH)
44.03.01 INemaroruveckoe oOpa3zoBaHue
(kK01 ¥ HANMEHOBAaHHUE HAINPABIICHUS TIOATOTOBKHN)
duznka
(HampaBJIeHHOCTH (PO HIIH) 0OPa30BATEIHLHOM MPOrPaMMBI)

bakainasp
(xBaymuQuKaIys (CTENEHb) BBITYCKHHAKA)

Cocrasurens: (OPUO, nomxHocTh) bapanoB A.M., mpodeccop xadenpbl GU3MKU U METOIUKU
o0yueHus puzuke
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1. Haznauyenue ¢oH/Ia OLIECHOYHBIX CPEACTB

1.1. Heasto cozpanus POC guctumunbl Mamemamuueckas puzuxa
SIBIISIETCSl YCTAHOBJICHHE COOTBETCTBHSI YUCOHBIX JTOCTIDKEHUH 3allJIaHUPOBAHHBIM Pe3yJibTaTaM
oOydeHuss u TpeOOBaHUSAM OCHOBHOM TMpodeccnoHanbHON 00pa30BaTENbHON MPOrPaMMBL,
paboueii mporpaMMBbl TUCITUTUTHHEIL.

1.2. ®OC pa3paboTan Ha OCHOBaHUU HOPMATHUBHBIX IOKYMEHTOB!

- (enepasibHOTO  TOCYJApCTBEHHOTO  OOpa30BaTEIbHOTO  CTaHAApTa  BBICIIETO
oOpazoBaHusi — OakajaBpuaTa I10 HaIpaBJIeHUIO TOATOTOBKU 44.03.01 Iledazocuueckoe
obpaszosanue;

- 00pa3oBarenbHON MPOrpaMMBbl BBICHIETO OOpa30BaHHUA [0 HANPABICHHUIO MOIATOTOBKHU
44.03.01 Ileoacocuueckoe obpazosanue, HanpasieHHocmsv (npoghunv) Q@usuxa (Yposews
baxanaspuama,);

- Tlonoxenust o hopmupoBanuu (POHIA OLEHOYHBIX CPEJACTB JJIS TEKYIIETO KOHTPOJS
yCIIeBAaEMOCTH, IPOMEKYTOUYHOM M UTOTOBOM aTTeCTallMd OOYYaromIUXcs Mo 00pa3oBaTeIbHBIM
mporpaMMaM BBICIIET0 00pa3oBaHUs MporpaMmaM OakajiaBpuaTa, IporpamMmaM CIICIUATNTETa,
mporpaMMaM MarucTpaTypbl, MporpaMmaM MOATOTOBKH HAy4YHO-TIEJAaroruueckux KaJpoB B
acimpanType B (helepallbHOM TOCyIapCTBEHHOM OO/DKETHOM 00pa30BaTEIIbHOM YUPEKICHUU
BeIcIiero oOpa3oBaHusi «KpacHOSPCKHH TOCYZApCTBEHHBIM IEAArOTHUYECKUH YHHUBEPCHUTET
uM. B.I1. AcradbeBar.

2. IlepeyeHb KOMIETEHIMI ¢ yKa3aHHEM ITANmoOB WX (POPMHUPOBAHHSA B MpoIlecce
H3yYeHUs] TUCHUILINHBI

2.1. TlepeuyeHb KOMIeETeHIUIi, POPMUPYEMBIX B MIPOIIECCE U3YUCHUS TUCIATLINHBL:

YK-1 — cnocobeH ocymiecTBIATh MOUCK, KPUTHYECKHUI aHAllM3 U CHHTE3 MH(OpMAIIHH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJISl PEIICHUS ITOCTaBJICHHBIX 3a/1a4;

[1IK-4 — pa3paboTKa OCHOBHBIX U JTOTIOJHUTEIBHBIX IKCIEPUMEHTATbHBIX YCTAHOBOK I10
OCHOBHBIM pazzenaM (U3UKH B COOTBETCTBHE C METOAaMH OOpabOTKH JKCIEPUMEHTATBHBIX
JaHHBIX,;

[IK-5 — cniocobeH ycTaHaBIMBaTh COOTBETCTBHE MEXKAY (QyHIaMEHTaIbHBIMU 3HAHUSIMU
1o (pu3uKe U MPUKIATHBIM X XapaKTEPOM.

2.2. dtanbl GOpMHUPOBAHHUS U OLICHUBAHUS KOMIIETEHIU I

KOMHCTCHHI/IH I[I/ICHI/IHHI/IHBI, MPaKTHKH, Tun KOHTPOJIA OHCHO‘IHOC
y4aCTBYIOLIHE B cpeactBo/ KUMei
(dhopMupoBaHUU
KOMITETCHITNH
Homep | ®opma
VYK-1 - CII0CO0€EH | DKOHOMUKA 3HAHUI TEeKYILIUN 5.1 |Hoxnan
OCYILIECTBIIATh oucCK, | EcTecTBeHHOHay4Hast KOHTPOJIb 5.2 |Pedepar
KPUTUYECKUM aHaau3 U|KapTUHA MUpa TEeKYLIUH 5.3 |3agaum
CUHTE3 uHdopmaruu, | Cormonorus KOHTPOJTb
NIPUMEHSATH CUCTEeMHBIH | BBOIHBIN Kypc QpU3UKH POMEKYTOUHAS 54 Tect
noaxo[ JJIsA pemiCHuA MexaHuka arrecranus
IMOCTaBJICHHBIX 3aj/1a4, 9HeKTpI/I‘-IeCTBO U MarHetTusm IIPOMEKYTOYHAs 55 JK3aMEH
Ornruka aTTeCTaIHs
MonekynspHas puznka
DIIEKTPOAMHAMHKA
AToMHas pu3nKa
Knaccuueckass MexaHuKa
MaremaTtnueckas usnxa
ACTpOHOMUS
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YacTtHble BOIIPOCHI METOAUKHU
oOyueHus uzuke
JlononHuTenbHbIE TTIaBbI
METOJIMKH 00y4eHuUs (pu3mKe
DJIEKTPOTEXHUKA
Pagnorexnuka
[IporpamMmmupoBanue
BUPTYaJIbHBIX IPHOOPOB
Komnerorepnoe
MOJIEIMPOBaHNE (PU3UUECKUX
SIBIICHUI

MaremaTuyecKuii aHaJIu3 U
OCHOBBI Teopuu QyHKIUH
OCHOBBI MaTEMaTUYECKOM
00paboTku nHopmauu
IIpousBoacTBEHHAA
MPAKTUKA: TPEIAUILIIOMHAS
MPAKTHKA

HcTopust oOpa3oBaHus u
MEIarOru4eCcKOr MbICIN
Teopust oOyueHus u
BOCTIUTAHUS

YueOHast mpaKTHKa:
TEXHOJIOTHYECKasI
(MEXTUCIMTUTMHAPHAS )
MPaKTHKA

BeinmonHenue u 3ammura
BBIITYCKHOMN
KBaJIM(DUKAIIMOHHOM pabOThI

[1K-4 — pa3paboTka
OCHOBHBIX u
JOITIOJIHUTCIIbHBIX
AKCIIEPUMEHTATbHBIX

YCTaHOBOK TIO OCHOBHBIM
paznenam ¢u3ukn B
COOTBETCTBHE C METOJaMH
00paboTku
HKCTIEPUMEHTATBHBIX
JTAHHBIX;

BBoanblii kype pusuku
Mexanuka
DIIeKTPUYECTBO U MAarHETU3M
Onruka

MonekynspHas ¢puznuka
DneKTpoAHAMUKA
AtomHas pusuka
Knaccuueckast mexanuka
Maremaruueckas puznuka
ActpoHOMHUS
DJIEKTPOTEXHUKA
PagnorexHuka
IIporpammupoBanue
BUPTYaIbHBIX MPUOOPOB
KomnbrorepHoe
MOJICIUPOBAHNE (DU3UIECKUX
SIBJICHUN

YueOHast mpakTUKa:
TEXHOJIOTHYECKas
(MEeXIUCIUIIMHAPHAS)
MpaKkTHUKa

Brimmonnenue u 3amura
BBIITYCKHOMN

TeKYIIHH 5.1 |Hoxmag
KOHTpPOJIb 5.2  |Pedepar
TEeKYLIUH 5.3 |3agaumn
KOHTPOJIb

IIPOMEKYTOYHAs 5.4 |Tecr
aTTecTanus

npoMexyTouyHas | 5.5  |Dk3aMeH
aTTecTanus
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KBATH(UKAIIMOHHON PabOTHI

IK-5 —
yCTaHaBIIMBATh
COOTBETCTBHUE
byHIaMeHTaIbHBIMU

cnocoOeH |BBoaHbIH Kype Qu3nku

MexaHuka

MEXAY | DJIEKTPUUECTBO U

MAar"He€Tusm

3HaHUSMH 10 (usuke u|OnTHKa

HPUKIIaJHBIM
XapaKTepom

ux|MonekynspHasa Qusnuka

DJIeKTpOIMHAMUKA
ATtomHas ¢u3nKa
Knaccrnueckas Mexanuka
MaremaTuueckas pusuk
AcTpoHOMUs
DJIEKTPOTEXHUKA
Pagnorexnnka
IIporpamMmmupoBanue
BUPTYaJIbHBIX IPUOOPOB
Kommnbrorepaoe
MO/IeJIMPOBaHUE
(bU3UYEeCKUX SBICHUN
CoBpeMeHHbIe HalpaBiIeHUs
pa3BUTHUSA HAY4YHON OTpaciau
(o mpoduITF0 TOATOTOBKH )
Crartuctuueckas ¢pusuka
KBanToBas mexaHuka
OyH1aMEHTAJIbHbIE
B3aUMOJIeHCTBUS
OnemeHTapHas pusnka
VYyeOHasl MpaKTHKa:
TEXHOJIOThYecKas
(MeXICHUIIITMHAPHAS )
MpaKTUKa

BrinosiHeHnue u 3amura
BBIITYCKHOU
KBaJIM(PHKAMOHHON pabOThHI

TEKYIIMH 5.1 |Hoxmag
KOHTPOJIb 5.2  |Pedepar
TeKYIIUH 5.3 |3amaum
KOHTPOJIb

IIPOMEXKYTOYHAS 5.4 |Tecr
arTecTauus

poMexyToyHas | 5.5  |Dk3aMeH
arTecTauus

3. ®oH/I OLIEHOYHBIX CPEICTB VIS IPOMEKYTOUHOI aTTeCTAllNN

3.1. DoH/IBI OLEHOYHBIX CPEICTB BKIKOUAKOT: Bonpocel u 3a0auu k 3auemy u 3K3aMeHy,
DK3AMEHAYUOHHBLE BONPOCHI.

3.2. OrneHoYHBIC CPEICTBA

3.2.1. OneHoYHOE CPEACTBO Bonpocwl u 3a0adu 015 CAMOCMOAMENbHO20 PeUleHUs.

Kpurepun onenuBanus

0 OICHOYHOMY CpeAcTBY Bompocwi u

3a0aqyu  Ons

CaAMOCMOAmMeENbHO20 peuteHusl.

dopmupyemsle Boicokuii ypoBeHBb IIpoBUHYTHIN ypOBEHB ba3oBblll ypoBEHb
KOMITETEHIINHI c(OpMHPOBaHHOCTU c(OpMHPOBAHHOCTH c(OpMUPOBAHHOCTH
KOMIIETESHIIUM KOMIIETEHIIN I KOMIIETCHIIUH
(87-100 6anoB) (73-86 6amoB) (60-72 6ammoB)
OTIINYHO XOpOIIIOo YIOBJIETBOPUTEIILHO
YK-1; 1IK-4; IIK-| 18 — 20 BepHBIX 15 — 17 BepHBIX 10 — 14 BepHBIX
5 OTBETOB OTBETOB OTBETOB
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* Menee 60 6ayu10B — KOMIIETEHIHS HE chopMUpOBaHa.

3.2.2. O1IeHOYHOE CPEACTBO DK3AMEHAYUOHHBLE BONPOCDHL.
Kputepun orieHHBaHUS 110 OIICHOYHOMY CPEACTBY DK3AMEHAYUOHHbIE 80NPOCHL

dopmupyemsle Bricokuii ypoBeHb IIpoBUHYTHIN yPOBEHB ba3oBb1l1 ypOBEHD
KOMIICTCHIIMH c(OpMUPOBAHHOCTH c(OpPMHPOBAHHOCTH c(hOpMHPOBAHHOCTH
KOMITIETCHIIMH KOMIIETEHITUI KOMITICTEHITHI
(87-100 GannoB) (73-86 GamnoB) (60-72 Gamnnos)
OTJINYHO XOpOouIo YAOBJIETBOPUTEIHLHO
VYK-1; IIK-4; IIK-|OtBeTr Ha BoOmpoOC OTtBeT Ha Borpoc|OTBET Ha BONPOC B
5 TOJHBIA, YAOBJIETBOPSIET YK€ [11eJIOM TTpaBUIIbHBIHN, HO
MIPABHITHHBII, Ha3]gaHHI>IM gequKo
TpeOOBaHUSAM, HO €CTh|(hopMyIH TCS
MMOKa3bIBAE€T,  4YTO p ’ PMYJIPYIO
5 . HETOYHOCTH B|IIOHATHSA, UMEIOT MECTO
O0yHaroIMHes H3JI0KCHUH (hakToB, [3aTpyIHEHUS B
HpaBUJILHO u OTPENICICHUN  TIOHSTHUM, |CaMOCTOSITETEHOM
HCYCPIIBIBAIOIIC 00BICHEHUU 00BSICHEHNH
packpbiBaeT B3auMocBs3e. (OIHaKo,|B3aMMOCBSI3EH,
COJIepKaHue 06yanOIHHﬁCﬂ MOXET |HCIIOCJIIC 40BATCIBHO
Bompoca, JIETKO YCTPaHUTH |M3J1araeTcs MaTepuan
HETOYHOCTH 110
KOHKPETU3UPYET
JIOTIOTHHUTEIILHBIM n
ero (hakTU4eCKUM
HaBOJSIIIIUM  BOIIPOCaM
MaTepHaIOM. MIPENo/1aBaTelsl.

* Menee 60 6ai10B — KOMIIETEHITUA HE C(hOPMHUPOBAHA.

4. ®oH OLCHOYHBIX CPEACTB IJIsl TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1. ®oHABI OLEHOYHBIX CPEACTB BKIIOUANOT: [lepeuenv 6onpocoé u 3adau 074
camocmosmenvHoti  pabomsl (B COOTBETCTBUM C TEeXHOIOTHMYECKOW KapToil peiTHHra
JuciuIiHel Pabouelt mporpaMMbl JUCIUIIMHEI).

4.2.1. Kpurepuu OLEHUBAHUS 10 OLIEHOYHOMY CpEICTBY Bonpocvi u 3adauu onaa
CamocmosamenvbHol pabomoi.

Kpurepuu onieHnBaHus KonngecTBo 6ayuioB (BKIJIaJ B pEUTHHT)

3amaua pelieHa MoTHOCThIO 0€3 KOHCYJIBTAINH C 2
MpernoaaBaTeNieM WM OTBET Ha BOTIPOC
MCUEPITBIBAOIIE TTOJIOH

3aj:[aqa peuiceHa MOJHOCTBIO IMMOCJIC KOHCYJIbTAIIUU C 1
npenoaaBaTcyieM UJIM OTBET HA BOIIPOC PCATIU3YCTCA
IMOCJIC psAga YTO"IHCHI/Iﬁ COC CTOPOHBI MPCTIOAABATCIIA

3aava penreHa HeBEPHO WIIH HEBEPSH OTBET HA 0
BOTIPOC
MakcumanbHbIi 0ai 3a Bee 3aaaun (10 3amaq) 20
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5. OuneHouHble cpeacTBa (KOHTPOJIBLHO-H3MePHTEJIbHbIE MAaTEePHAJIbI)

5.1. IlepeyeHb BONPOCOB M 3214 JIJIsI CAMOCTOSITEILHOM PadoThI

1. Yro Takoe mpoOHas yactuua?

2. YUto Takoe mpoOHBIi 3apsi?

3. Kak 3anucsiBaroTcs ypaBHeHus Jlarpanka B aHAIMTUYECKOW MEXaHUKE?

4. Kak 3anuchIBaeTcsl 3aKOH BCEMUPHOTo Tsarorenus Hprotona?

5. Kax BBITIISIIUT HBIOTOHOBCKUY IPaBUTAIMOHHBINA MTOTEHIUAT?

6. 3anucaTh TPEXMEPHBIE YPAaBHEHHUS IBHXKEHUS 3apPSKEHHOM YaCTULIBI B AJIEKTPOMarHUTHOM
noJe.

7. 3anucaTh ypaBHEHUS JIBUKEHUS 3apSyKEHHON YaCTULIBI B 3JIEKTPOMArHUTHOM I10JIE B
KOBApHUAaHTHOM BHJIE.

8. Kakue cyiiecTByrOT MUHBapUaHThI 3JIEKTPOMArHUTHOTO MOJIS?

9. Yto Takoe KanuOpoBOYHASI HHBAPUAHTHOCTD 3JIEKTPOMArHUTHOIO MOJIsA?

10.

11

Kak cBs3an TCH30P 2JICKTPOMAroHuTHOI'O I10JIA B 4'HOT€HHI/IaJ'IOM?

. B uem ocobennoctu BbIBOAA ypaBHeHI/Iﬁ IOJIsA U3 BApUAIMOHHOI'O NPpHUHOUIIA 110 CPABHCHHUIO

C IIOJTy4YCHHUEM ypaBHeHPIfI JBHXXCHUSA B aHAJUTHYECKOM MeXaHuKe?

12.
13.
14.

15

21

Uro takoe miaoTHOCTH pyHKIMH Jlarpanxka u Kak oHa cBsizaHa ¢ ¢pyHkuuei Jlarpamxa?
KakoB By AelicTBHS 17151 SJIEKTPOMAarHUTHOTO TOJIS?
Uro Takoe BEKTOp IUIOTHOCTH TOKA?

. Kak BeINIAINT ypaBHEHUE HENIPEPBIBHOCTHU IS TOKA?
16.
17.
18.
19.
20.

3anucate 1-10 napy ypaBHeHuid Makcsesia.

3anucats 2-10 apy ypaBHeHui Makcsesuia.

3anucath ypaBHeHUs: MakcBeiia B 4-MepHOU (POpMYJIHPOBKE.
Kak 3anucars JI0THOCTH TOYEYHOIO 3apsaa?

UTto Takoe TeH30p SHEPTUU-UMITYJIbCA UCAIbHOMN KUIKOCTH?

. UeMy paBeH ciiell TEH30pa SJHEPTUU-UMITYJIbCA DJIEKTPOMATHUTHOTO TOJIsA?
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

3anucaTh ypaBHeHHS MakcBelia i 3JeKTPOCTATHKHY.

3anucath 3akoH Kynona.

[Touemy MarHuTHOE TOJIE MOKHO CUYUTATh «(PUKTUBHBIMY TIOJIEM?

Kak BBITIAIUT 2NeKTpHUecKoe Mojie ObICTPO JBUXKYIIETOCs 3apsiaa’?

Uto Takoe TUTIONHHBIA MOMEHT? 3alUIINTE €r0 B BUJE HHTErpaa.

Hanuiure BbipaykeHUs! 17151 TOTEHIMANIA U TTOJISI TATIOJNS.

[Ipu KakuX yCIOBHSIX KBaIPYIOIHHBIM MOMEHT HE 3aBUCUT OT BHIOOpA Hayama KOOpAUHAT?
YTo Takoe MyJIbTUIIOJIBHOE pa3ioxKeHue?

Uewmy paBHa NMOTEHIIUATbHAS SHEPTHSI TUTIOJS BO BHEITHEM T10JIe?

3anucaTh ypaBHeHHs] MakcBesia 111 MarHUTOCTaTHKHU.

B 1yem cocToAT OTauYHs MYIBTHIIONBHOTO PA3JIOKEHUS B MArHUTOCTATHKE OT aHAJIOTUYHOTO

B BHCKTpOCTaTI/IKC?

33.
34.

35.

36.
37.
38.
39.
40.
. Uro Takoe 3ana3zjsiBatoniee BpeMs? Ero ¢pusnyeckuii cMbICI.
42.
43.
44.

41

3amummure BBIPAXXCHUEC OJII MArHUTHOT'O MOMCHTA 4Y€PE3 MEXaHWYECKHIl.
Yro Takoe HapMopOBa npeueccus’?

Kakue kommonenTs A Y/IOBIIETBOPAIOT BOJIHOBOMY YpaBHEHUIO?

Kakue KoMIOHEHTHI EwH YIOBJIETBOPSIIOT BOJJHOBOMY YPAaBHEHUIO?

Y 10BAETBOPSET U BOJTHOBOMY YPAaBHEHUIO CKAJIAPHBIN MOTEHIIMAI?

CwmbIca ABYX HE3aBUCUMBIX PEHIEHUI OJTHOMEPHOTO BOJIHOBOT'O YPaBHEHUS?
CKOIBKO CTereHel CBOOOABI HYXKHO TSl yUeTa MOJISIPU3allii TIOCKOH BOJTHBI?
[TepeuncnuTh TUIIBI NOJSAPU3ALMUH TJIOCKOH MOHOXPOMATHYECKOW BOJIHBI.

UYro Takoe 3ama3apiBaroniye moTeHuans? Ux gusndeckuii CMBICT.

Yro onuceiBaroT noreHuansl Jlnenapa-Buxepra?
3anucarh ypaBHEHUS 3JIEKTPOMATHUTHOTO MOJIA I TOTCHIIUAJIOB.
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45. Kak Ha3bIBalOTCS YaCTHbBIE PELIEHHS] HEOAHOPOJHOTO BOJTHOBOTO YpaBHEHUS?
46. CyniecTByeT Jid JUTMOIBHOE U3IyYE€HHUE OT AJIEKTPOHHOTO ra3a’?

47. CylecTByeT JIM YUCTO KBAJIPYNOIBHOE U3TyuyeHHE?

48. CyniecTByeT JId YUCTO MarHUTO-JIUNOJBbHOE U3Ty4YCHHE?

49. MoeT 1 u3ny4arh 3aps]l ABUTAIOLIUNCA PAaBHOMEPHO U MPSIMOJIMHENHO?
50. Yemy nponopuroHajibHa MOITHOCTh U3JIYYEHHUsI YCKOPEHHOTO 3apsiga’?

51. YUro Takoe ceueHue paccessHus?

52. 3anmucarb popmyny TomMcoHa 1 1aTh PU3NUYECKYIO HHTEPIIPETAIUH.

5.2. 33)13‘11/[ AJIA CAMOCTOATEJIBHOI'O PEHICHU S

1. HaifTu HampspKEHHOCTh AJIEKTPUYECKOTO TMOJISI, CO3/1aBa€MOT0 TOYEYHBIM DSJICKTPHUSCKUM
3apsaOM.

2. HaiiTu HampspKEHHOCTh  AJICKTPUYECKOTO TONs (BHYTPH U CHApPYXH), CO37aBacMOrO
PaBHOMEPHO 3apsKEHHOU chepo.

3. HaliTn HampsHoKeHHOCTh  AJICKTPHUYECKOTO TIOJISI PAaBHOMEPHO 3apsDKCHHON OeCKOHEWHOM
MJIOCKOCTH.

4. HaliT HanmpsHKEHHOCTD 3JIEKTPUIECKOTO TOJISI PABHOMEPHO 3apsHKCHHOTO IIWIHHIIPA.

5. HaiiTu HanpspKeHHOCTD 3JIEKTPUUECKOTO TMOJI BHYTPU U C HAPYKU PAaBHOMEPHO 3aPsKEHHOTO
niapa.

6. HaiiTu Hanps»KeHHOCTh 3JIEKTPUYECKOTO TOJS PABHOMEPHO 3apsHKEHHOW MPSMOJIMHEHHOM
OCCKOHEYHOM HUTH.

7. HaiiTu moTeHLMan 3JIEKTPUYECKOrO TMOJS BHYTPU M CHApYXH PAaBHOMEPHO 3apsHKEHHOTO
niapa.

8. 3aps ayIeKTpoHA pacmpesesieH B aTOMe BOIOpojJa C IUIOTHOCTh p=-—kK exp(-2r/a), a --
OopoBckHil pamuyc aroma. HaiiTm moTeHIMan W HANPsSHKEHHOCTh AJIEKTPUYECKOTO OIS
AIIEKTPOHHOTO 3apsijia, CYNTAs, YTO MPOTOHHBIH 3aps]] COCPEIOTOUYCH B HaYaIe KOOpUHAT.

9. Kakum pacmpesieieHueM 3apsiioB  CO3/IaeTCs IMOTSHIMAN, HWMCIOMMA B CHEpHUSCKUX
KoopauHaTax Bux @ =—K exp(—2r/a), rae k, a -- mocrosHubIe?

10. KakuM pacropesie/icHHeM 3apsoB CO3[aeTCsl IMOTEHIHAl, HWMEIONIMA B CHEepUUIESCKUX
koopauHaTax Bux @ =—k exp(=2r/a)(a/r +1), rae Kk, a -- mocrostHubIE?

11. Haiitu »Hepruto B3auMOJECHCTBUSL AJIIEKTPOHHOTO OOJlaka SIAPOM aToMa BOJOpOAA. 3apsia
SJIEKTPOHA pacCHpesiesicH B aToMe ¢ 00beMHOM MIoTHOCTRIO p=—K exp(-2r/a), rae k,a --
MOCTOSTHHBIE?

12. CuuTas, 9TO BIEKTPOHHBIC 00JIaKa B aTOME T'eJIis MMEIOT OMHAKOBBIM BH/ U OMHCHIBAIOTCS
oobemMHON TwoTHOCTH p=—-kexp(—4r/a) (k,a -- TmOCTOSHHBIE), HAWTH DSHEPTHUIO

B3aUMO/ICHCTBUS AJIEKTPOHOB B aTOME I'eJIusl.

13. IlpocTpaHCTBO MEXAYy JBYMsI KOHICHTPHUECKUMH c(hepaMyd pPa3UYHbIX pPayCcoB
3aIlOJTHEHO CPello ¢ 0OBEMHOM IIIOTHOCTBIO 3aps0B P = k/r? . Haitti nomHbiit 3apsii TaKou
CUCTEMBI.

14. TlpocTpaHcTBO MEXAy JBYMsI KOHIEHTPHUECKUMH c(hepaMy pPa3lU4HbIX paHyCcoOB
3aM0JIHEHO Cpelod ¢ OOBEMHOHM IUIOTHOCTBIO 3apsA/iOB P = k/r? . Haiitu IIOTEHIMA TaKOu
CUCTEMBI.

15. [IpocTtpaHcTBO  MeXAy JABYMsI KOHIIGHTPUYECKMMM c(epaMu pa3iMuHBIX PaJliycoB
3aIllOJTHEHO CpeZio ¢ OOBEMHOW IUIOTHOCTBIO 3apsioB p:k/r2 . Haiitn HampspkeHHOCTH

SJIICKTPHUYCCKOTO ITOJIA TaKO! CHUCTEMEL.
16. Haiitn HaIIPA’KCHHOCTDb SJICKTPHUYCCKOTO I10JI4, €CJIIN €ro IIOTCHI M AJT paBCH
o=—kexp(-2r/a).
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17. HaifTu moOTEHIMAl 3JIEKTPHUYECKOTO TIOJI PAaBHOMEPHO 3apsDKEHHOW OECKOHEUHOM
MJIOCKOCTH.

18. Haiitn moTeHIMan 3JIEKTPUIECKOTO MO (BHYTPU U CHApPYXKH), CO3/1aBAEMOI0 PAaBHOMEPHO
3apsoKEHHOU cepoil.

19. HaiiTy moTeHnuan 31eKTPHIECKOro MOJIsi pABHOMEPHO 3apsKEHHOTO LIMIMHIPA.

20. HaliTh moTeHIMana JJICKTPUYECKOTO TOJISI PAaBHOMEPHO 3apsOKCHHOW MPSIMOJIUHEHHOMN
OCCKOHEYHOM HUTH.

5.3. Bonpocsl K 3a4eTy U 3K3aMeHYy

A

1. TToctynarel DHIITENHHA ClIEIUAIbHON TEOPUU OTHOCUTEIBHOCTH.

2. [IpeoOpazoBanus Jlopenia u npeodpazoBanus [ anues.

3. [IpeobpazoBanus JlopeHna u ¢puszndeckue 3QpGeKThl, CBI3aHHBIC C HUMH.
4. CioxeHue CKOpOCTell B crielnaabHOW TEOPUU OTHOCUTEIBHOCTH.

5. JleiicTBue Asisg 3apsAa B AJIEKTPOMArHUTHOM II0JIE M YETBIPEXMEPHBIA BEKTOP-TIOTEHIIHAI
AJIEKTPOMAarHUTHOTO IOJIS.

6 YpaBHEHHsI JBH)KEHHUSI TOUEYHOTO 3apsi/ia B SJIEKTPOMArHUTHOM TI0JIE.

7. KanubpoBouHas Wiy rpaii€HTHAs HHBAPHUAHTHOCTH 3JIEKTPOMArHUTHOTO TOJIS.
8. IlocTostHHOE 3JIEKTPOMAarHUTHOE TOJIE.

9. JIBM>keHrE B IOCTOSTHHBIX DJIEKTPUUECKUX TOJISIX.

10. JIBmkeHue B MOCTOSITHHBIX MarHUTHBIX TTOJISX.

11. AyansHoe compsbkeHue u 4-MmepHbIil cumBoil JIeBu-UuBUTEIL.

12. TeH30p 37EKTPOMAarHUTHOTO TOJISI.

13. IIpeoOpazoBanust JlopeHia ajst 3IE€KTPOMArHUTHOTO TIOJIA.

14. luBapuaHThI SIEKTPOMArHUTHOTO TOJIA.

15. [devicTBue 115l 3AE€KTPOMArHUTHOTO TOJIS.

16. YeTbIpexMepHBIil BEKTOp TOKA U YpaBHEHUE HETPEPHIBHOCTH.

17. YpaBuenust Makcpemna B 3-mepHoi popme 3anucu.

18. YpaBuenust Makcseinia B 4-MepHoit popme 3anucu.

19. TeH30p SHEPrUU-UMITYIIECA STEKTPOMATHUTHOTO TTOJISI.

20. TTocTosIHHOE PIEKTPUUECKOE TOJIe.

21. Tlone paBHOMEPHO IBUKYIIETOCS 3apsia.

22. DneKTpoOMarHuTHbIE BOJIHBL. BoTHOBOE ypaBHEHHE.

23. DJIEKTPOMArHUTHBIC TUIOCKHE BOJTHEI.

24. DneKTpOMarHuTHBIE BOJIHBIL. MOHOXpOMaTHUECKHE TIOCKUE BOJIHBI.
25. Tonsipu3anus >IEKTPOMAarHUTHBIX BOJIH.

B

1. Yto Takoe npoOHas yactuua?

2. YUto Takoe mpoOHBIi 3apsi?

3. Kak 3anuceiBatoTcst ypaBHeHus Jlarpanxka B aHaTUTHUECKON MeXaHUKe?

4. Kak 3anmmchIBaeTcsl 3aKOH BCEMUPHOTO TAroreHns HproToHa?

5. Kax BBITTIIIUT HBIOTOHOBCKUY IPABUTAIMOHHBINA MTOTEHIUAN?

6. 3anucaTh TPEXMEPHBIE YPABHEHHUS ABUKECHUS 3apSHKEHHON YacCTHUIIBI B JIEKTPOMAarHUTHOM
oJe.

7. 3anucaTh ypaBHEHHS ABUKECHUS 3apsHKEHHON YacCTHUIBI B JIEKTPOMArHUTHOM
10JIE€ B KOBaPUAHTHOM BUJIE.

8. Kakue cyiiecTByt0OT HHBAPHUAHTBI AJIEKTPOMArHUTHOTO OIS ?

9. Uto Takoe KanuOpoBOYHASI HHBAPUAHTHOCTH AJIEKTPOMATrHUTHOTO TIOJIsI?

10. Kak cBsi3aH T€H30p 3JIEKTPOMArHUTHOIO MOJISI B 4-MOTEHLIUATIOM?
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CPaBHEHHIO C TIOJIYYCHHEM YpaBHEHHH IBI)KCHUS B aHATMTHYECKOI MeXaHHKe?

11
12
13
14
15
16
17
18
19

20.

21

22.
23.
24.
25.
26.

OO NO O WN B

1o
10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28

. Uro Takoe mioTHOCTH (yHKIMHK JlarpaHika ¥ Kak oHa cBsi3aHa ¢ QyHKIueH Jlarpanxa?
. KakoB BuJ JeWCTBUS VIS 37IEKTPOMArHUTHOTO 1OJIst?

Uto Takoe BEKTOP IUIOTHOCTH TOKa?

. Kak BeIrnIsiiuT ypaBHEHHE HENIPEPHIBHOCTH IS TOKA?

. 3armcats 1-10 mapy ypaBHeHU MakcBera.

. 3amucaTth 2-10 apy ypaBHeHU MakcBesia.

. 3armcats ypaBHeHHns MakcBeia B 4-MepHOM (hOpMyITHpOBKe.

. Kak 3amucath miuoTHOCTh TOYEYHOTO 3apsiia?

. UTo Takoe TeH30p SHEPrUU-UMITYJIbCA HICATBHON KHIKOCTH?

YeMy paBeH ciell TeH30pa SHEPTHHU-UMITYJIbCa JIEKTPOMArHUTHOTO TTOJIs?

. 3anucath ypaBHeHUs: MakcBelia AJi 3J€KTPOCTATHKHY.

3anucars 3aKkoH Kysnona.

Kax BBITTIAIUT 3JIEKTPUUECKOE 1MOJIe OBICTPO JBUKYILETOCS 3apsiaa’?
DuU3NYECKU CMBICI ABYX HE3aBUCHUMBIX PEIICHUI OJJTHOMEPHOI'O BOJIHOBOTO YpaBHEHHMS?
CKOJIBKO CcTeneHe cBOOO bl HYKHO ISl yueTa MOJIIpU3aIi TUIOCKOU BOJTHBI?
[lepeuncnuTh TUIBI NOJSAPU3ALMUH TUIOCKONH MOHOXPOMATHUYECKOM BOJIHBI.

5.4. JKk3aMeHANIMOHHBIE BOMPOCHI

. Iloctynarel DifHIITEHA CTIeNUaIbHON TEOPUU OTHOCUTEIBHOCTH.

. 1-1 mapa ypaBHenuii Makcseiia. @u3nueckass HHTEpIpeTaLus.

. [IpeoOpazoBanus Jlopenia u npeodbpazoanus ["anumest.

. IlonsTHE MPOOHOI YyacTUIBl U TPOOHOTO HJIEKTPUUYECKOI0 3apsa.

. KanubpoBouHast nim rpaineHTHAas ”HBAPUAHTHOCTD JIEKTPOMArHUTHOTO TTOJIA.

. JlyanpHO€ conpsbKeHHE U 3JIEKTPOMArHUTHOE IOJI€.

. Ilpeo6pazoBanust Jlopenna n puzmueckue 3(p(HEeKThl, CBI3aHHBIE C HUMH.

. UeTbIpexMepHbII BEKTOP IUIOTHOCTH TOKA U €0 CBOMCTBA.

. OyHKIMOHAN NEUCTBUS JUIS 3apsiAa B AJIEKTPOMArHUTHOM IOJI€ U YEThIPEXMEPHBIH BEKTOP-

TEHLIAAJI JJIIEKTPOMATrHUTHOT'O TOJIA.

. HetblpexmepHble ypaBHeHMs JIopeHna.

DneKTpoMarHuTHbIE BOJIHBL. BosHOBOE ypaBHeHMe. [110ckre MOHOXPOMATHYECKHE BOJIHBI.
VYpaBHeHHss MakcBeiia s SJIeKTPOCTaTUKU

YeTsIpeXMEPHBIN BEKTOP TOKA U YPABHEHHUE HENPEPBIBHOCTH.

3aKOH BceMUPHOro TAroreHus HploToOHa M €ro aHaJlor B AJIEKTPOCTATHKE.

YpaBHEHUs IBHKEHHUSA TOYEYHOIO 3apsia B DJIEKTPOMAarHUTHOM IOJIE.

TeH30p AJIEKTPOMArHUTHOTO MOJISL U €T0 CBSI3b B 4-ITOTEHIIMATIOM.

VYpaBHeHus Makcgena B 3-mepHoit ¢popme 3anucu. Ux pusnueckas nuatepnperaiius.
HbroTOHOBCKMIA rpaBUTALIMOHHBIN ITIOTEHIIAA U €T0 3JIEKTPOCTATUYECKUNA aHAJIOT.
VYpaBHenus Makcsenia B 4-MepHO# GopMe 3aIucH.

[TnotHOCTh yHKIIMU Jlarpanka u ee cBsA3b ¢ pyHKIMEH Jlarpanxka.

ITocrosiHHOE 351eKTpUUECcKOe noje. Teopema ["aycca.

[evicTBre U1s 3IEKTPOMAarHUTHOTO TOJIS.

CrnoxeHue CKOpoCTel B ClIEUAIIBHON TEOPUH OTHOCUTEIIBHOCTH.

[TnoTHOCTH TOUEUHOTO 3apsiAa u Aenbra-GpyHkius Jupaka.

[TpeoOpa3zoBanus JlopeHua ass 3IeKTPOMarHUTHOTO OIS,

Bropas napa ypaBHeHnit Makcsesuia. @usndeckas HHTEpIIpETALU.

MHBapraHThI 3JIEKTPOMAarHUTHOTO TIOJIS.

. YpaBHeHus MakcBesuia B 4-MepHOU GpopMyIHpoBKe. 3aKOH COXPaHEHHSI SJIEKTPUUECKOTO

3apsja.

29
1o
30
31

. YpaBHEHHUS JBUKEHUS 3aps>KEHHOM YacTHIIBI B JIEKTPOMArHUTHOM

JIe B KOBApUAHTHOM BHJIE.

. TpexMepHble ypaBHEHHUSI IBHXKEHHS 3apSKEHHOM YaCTULIBI B AJIEKTPOMATHUTHOM IIOJIE.
. KanubpoBoyHast ”HBapUAaHTHOCTH IEKTPOMArHUTHOTO TIOJISL.
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32.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

YpaBHEeHHE HEMIPEPHIBHOCTH AJIs 3-TOKa U 4-TOKa.
YpaBuenust MaxkcBenia B 4-MepHO# (HOpMYITHUPOBKE.
DJIeKTpOMarHuTHbIE BOJHBI. MOHOXPOMATHYECKUE IJIOCKHUE BOJTHBI.
TeH30p 3HEeprun-uMITyJIbCca 3JEKTPOMArHUTHOTO MOJIS U €ro CIE.
WNHBapuaHThI 3JIEKTPOMArHUTHOTO TOJIA.
KanubpoBouHas wiv rpaieHTHas HHBAPHUAHTHOCTH 3JIEKTPOMAarHUTHOTO MOJIS.
Ypasaenwus Jlarpamxka st pu3uIecKUX MOJEH.
NurterpanbHOe npencraBieHue 3-MepHbIX ypaBHeHU MakcBesuia. @U3HUeCKU CMBICII.
[lepexoa Mex Ay ANEKTPUUECKUM U MArHUTHBIM TOJISIMU € TTIOMOILBIO J1yadbHOTO MOBOPOTA.
DJIEKTPOMarHUTHbIE BOJHBI. MOHOXpOMATUYECKUE IIJIOCKHAE BOIHBI.
TeH30p DHEPrUH-UMITYNIbCA DJIGKTPOMATHUTHOTO TIOJIL, €ro cien u Qu3nyecKas

MUHTEPIIPETALINS.
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3.2.3. JUCT BHECEHUS U3MEHEHU

JIOTIOJTHEHUST ¥ KI3MEHEHHMSI B pa00YyIO IPOrpaMMYy JTACITUTLTHHBI
Ha 2020/2021 yueOHbIl TOI

B nporpamMmmy BHOCSATCS ClEAYyIOIIME U3MEHEHUS:

1. OOHOBIEHBI TUTYIBHBIE JHUCTHI pabouel mporpammbl, (POHIA OIIEHOYHBIX CPEICTB B
CBA3M C M3MEHEHHEM BEJOMCTBEHHOM MPUHAUIEKHOCTH — MUHUCTEPCTBY NPOCBEIICHUS
Poccuiickoit @enepanuu.

2. O6noBnena u cornacoBana ¢ Hayunoit OuGmmorexoit KI'TIY um. B.IL. Acradbea
«Kapra nureparypHoro oobecrnedeHusi (BKJIIOYash OSJICKTPOHHBIE PECYPCHI)», CoOAEpKaIast
OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIATEPATYPY, COBPEMEHHBIC MPOPECCHOHATBHBIC 0a3bl JAHHBIX H
MH(OPMAIIMOHHBIE CIIPABOYHBIEC CHCTEMBI.

3. Oo6noBnena «Kapra marepuaabHO-TEXHHYECKOM 0a3bl JUCIUILIMHBD, BKIFOUYAROIIAs
ayIUTOPUM I TPOBEIACHUS 3aHATUN JIEKIIMOHHOI'O THWIIA, 3aHATUNA CEMHHAPCKOrO THIA,
KYpPCOBOT'O MPOCKTUPOBAHUSA (BBIMOIHEHUS KYPCOBBIX padOT), TPYMIOBBIX M WHIWBHIYAIbHBIX
KOHCYJIbTAIINH, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTECTAIli, TOMEIIECHUS
IUIsL caMocTosTeNbHOM paboThl oOyvarommxcss B KITIY um. B.IL. AcradbeBa) u kommiekc
JUIEH3UOHHOTO U CBOOOAHO PacIpOCTPaHIEMOTr0 MPOTPAMMHOI0 00€CTICUeHUS.

[Tporpamma nepecMoTpeHa U 0JJ00peHa Ha 3acefaHuu Kadeapsl
"12 " mas  2021r., npotokon Ne 08
BHeceHHble HI3MEHEHUSI YTBEPKIALO:

3aBenyrouuii kadeapoit

0

,TgeﬂeHKO B.N.

(¢p.n.0., moamuce) g =

Ono6peno HMCC(H) Uncturyra maremaruku, dbusuku, nHpopmaruku 44.03.01 [Nenarorudeckoe
obpazoBanue, 44.03.05 Ilegarorudeckoe oOpazoBaHMe (¢ JBYMs OpoIIMHU TOAroToBKH), 44.04.01
[Tegarornueckoe oopazoBanue, 44.06.01 OOpa3oBaHKe U IEAATOTHICCKUEC HAYKH

(Yka3aTh HaMMEHOBAHHME COBETA U HAIPABIICHNUE)

npotokos Ne _07_or« 21 »__ 05 2021 r.

IIpencenarens boprtHoBckuii C.B. ,@0
(¢.n.0., moanuce)
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3.3. YYUEBHBIE PECYPCbI
3.3.1. Kapra aqureparypHoro ooecrne4eHust 1M CUUIIUHbI

HaumenoBanue

MecTo XpaHeHUs1/ YJIEKTPOHHBIH ajpec

KoJ1-Bo 3x3emmiisipoB/
TO4YeK J0CTyna

OcHoBHas1 JInTeparypa

Jlanmay JI.JI., Jludpmmn E.M. Teopus monst [Tekcr] / JI.J Jlarnay, JIndmumir
E.M. . —M.: ®uzmataur, 2000.

OtpacneBas 6ubnmmoreka UMOU
(yn. Ilepencowna, 7)
OBC KI'TIY um. B.II1. Actadnena
http://elib.kspu.ru
Pexxnm octyna: 1o napoJo

CB00OIHOE CKAaUNBaHUE

bapanoB A.M. OCHOBBI TEOpPUM OTHOCUTEIBHOCTH M  TPaBUTAIHH:
Maremarnueckoe BBeacHue [Tekcr]: y4ueb. mocoOme. /A.M.bapanoB --
Kpacnosp. yu-1, Kpacnosipck, 1987. -- 91 c.

Hayunas 6ubnunorexa COY
(np. CBoGoaHBI,81);
OBC KTTIY um. B.II. Acradsena

http://elib.kspu.ru/document/10578
PC)KI/IM I[OCTyrIaZ 110 napomo

1

CB00OIHOE CKAaUNBaHUE

bateirun B.B., Tonteirun U.H. CoopHuEK 3a1a4 110 3aekTpoauHamuke [TekcT]
\ B.B.Barsirun, M.H.Tonteirun — M.: Hayka, 1970.

OtpacneBas 6ubamorexka UMOU
(yn. Ilepencona, 7)

Jlono/THUTeIbHAS JIUTepaTypa

Tepneuxuit S.I1., Pwibakor FO.IL. Onexrpoaunamuka [Tekcr] \SLII.

http://egworld.ipmnet.ru/ru/library/physics/

CBOOOAHBIN TOCTYIT

Tepneuxwuit, FO.I1.Ppi6akoB — M.: Breicmrast mikomna, 1990. electric.htm

[ManoBckuii B., ®wmnc M. Kiaccuueckas snekrponuHamuka [Tekcr). | http://eqworld.ipmnet.ru/ru/library/physics/ T ——
B.ITanosckuii B., M.®ununc — M.: ®uzmarrus, 1963. electric.htm i
Jixekcon JIx. Kimaccuueckas snekrpoaunamuka [Tekcr] \ k. JlxekcoH. -- | http://eqworld.ipmnet.ru/ru/library/physics/

M.: Mup, 1965 electric.htm CBOOOTHBIN JOCTYIT
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http://elib.kspu.ru/
http://elib.kspu.ru/document/10578
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm

Y4yeOHO-MeTOANYECKOE O0ecTIedyeHHe IJIsl CAMOCTOSTEeIbHOM PadoThI

bateirun B.B., Tonteirun M.H. C6opHuEK 3a1a4 110 3aekTpoauHamuke [TekcT] OtpacneBas 6unbauoreka UMDU
\ B.B.batpirun, M.H.Tonteirua — M.: Hayka, 1970. (yn. Ilepencona, 7)

[TanoBckuit B., ®ununc M. Kiaccudeckas snektpoauHamuka |[Tekcr].

B.Ilanosckuii B., M.®ununc — M.: ®usmarrus, 1963. hitp://eqworld.ipmnet.ru/ru/library/physics/

electric.htm

CB0OOAHBIH JOCTYI

CornacoBaHo:C Hay4HOU OMOIMOTEKOM:

( ]
[1aBHBINA OUOIMOTEKAPD | _J/ —~.+- ®oprosa A.A.
(IOJKHOCTD CTPYKTYPHOTO TOApa3aeneHusi)  (IOAMUCH) (damunus 1.0.)
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http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm

3.3.2. Kapra marepuaJIbHO-TEXHUYECKOMN 0a3bl AU CHUILIUHBI

HaumenoBanmne AUCHHUIIINHBI
(MO}IyJ’Iﬂ), MMPaKTUK B COOTBETCTBUHU C

HauMenoBanue cnennuajabHbIX
MOMeIleHN i U MoOMeleHuH AJIs
CaMOCTOSITEJIbHOH PadoThI

OcHalIEeHHOCTD CIEeIHAJIbLHBIX
MOMEIeHU I U MOMeleHuH 11
CaMOCTOSITEJIbHOM PadoThI

IlepevyeHb JIMLIEH3UOHHOTO
NMPOrPaMMHOI0 o0ecredeHnsl.
PexkBHU3MTBHI MOATBEPKIAAIONIETO

yi
JOKYMEHTA
Yuebnas ayoumopus ons Hnmepaxmusnas docka-1wm., Linux Mint — (Ceoboonas nuyensus
npoeedeHUss 3aHAMUL NeKYUOHHO2O 00CKa MACHUMHO-MAPKEPHAas - GPL)
muna, 3aHAMuL CeEMUHApPCKO20 2wm.,
Mmuna, Kypco8oz2o npoekmuposanus | komnvromep -1wum.,
(8bINONIHEHUS KYPCOBBIX pabOm), npoexkmop - lwm.,
2PYNNOBLIX U UHOUBUOYAIbHBIX CMOUK NePeOBUNHCHOT
KOHCYyIbmayutl, mexyuje2o KOHmpoas | npoekyuouuviti PTS5 - 1 wm.,
ycnegaemocmu u RpOMeNCYmoyHol | eonommemp-lum., avnepmemp-
ammecmayuu, 660049, Twm.
Kpacnoapcruu kpa, 2. Kpacnospck,
ya. Ilepencona, 30. 7
(Kopnyc No4), ayo. No 2-13
Dnexmpodunamxa Yuebnas ayoumopus ona Mapxkepnas oocka-1lwm., -

npoeedenus 3aHAMUL IeKYUOHHO2O
MUna, 3aHAMULL CeMUHAPCKO20
MUna, Kypcoozo Npoexmupo6aHus.
(8bIN0NIHEHUS KYPCOBBIX pabom),
2PYNNOBLIX U UHOUBUOYATIbHBIX
KOHCYIbmayuil, mexkyuje2o KOHmpoJis
YCnesaemocmu u RPOMeNCYmouHoU
ammecmayuu, 660049,
Kpacnoapckuu kpaii, 2. Kpacnospck,
ya. Ilepencona, 30. 7

(Kopnyc  Ned), ayo. Ne 3-06
Jlabopamopus  anexmpuvecmea  u
MazHemusma

8bINpAMUMENb HUZKOBOILINHDILL -3
Wim., 8bICOKOBOILIMHBIU  OJIOK
numanus - 3 wm., yCmaHoexka s
demoncmpayuu
9NEeKMPOMASHUMHBIX 80JIH-

3 wm., npucmaska-ocyuniiozpagh
0eMOHCMPAYUOHHDBIL
08YXKAHANbHBIU -4 wim.,
usmepumenvhulil npudop IKI] -3
wim., 610K NUMAHUSL HUZKOBObIMHbLU
- 4 wm., mynomumemp APPA 205 - 2
wm.
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Tomewenus ons camocmosmenvbHol
pabomst, 660049, Kpacnospckuii
kpau, eo. Kpacnospck, yn. Aowi
Jlebeoesoii, 0. 89 (Kopnyc Nel), ayo.
1-05 ILlemmp camocmosmenvHoU
pabomwl

MDY-5 wm.
Komnwlomep- 15 wim.
HOymoyk-10 wm.

Microsoft® Windows® Home 10
RussianOLPNLAcademicEditionLegal
izationGetGenuine (OEMauyensus,
Koumpaxm Ne
Tr0000580290m27.11.2015);
Kaspersky Endpoint Security —
Jluycepmuchuxam NelB08-190415-
050007-883-951,
7-Zip - (Ceobo0nas nuyensus GPL);
AdobeAcrobatReader — (Ceo600nas
JTUYeH3Us),
GoogleChrome — (Csoboonas
JTUYeH3Us),
MozillaFirefox — (Ceoboonas
JTUYeH3Us),
LibreOffice — (Ceoboonas nuyensus
GPL);
XnView — (Ceoboonas nuyensust);
Java — (Ceob00Has nuyensus),
VLC — (Csob0o0Has nuyeH3us,).
T'apanm - (0ocoeop Ne KPC000772
om 21.09.2018)
KoncynomanmlIInioc (0ocoeop Ne
20087400211 om 30.06.2016);

Anem Obpaszosanue 8 (nuyensus
Ne AA0.0006.00, oocosop Ne JIC 14-
2017 om 27.12.2017

Tlomewenus Onsi camocmosmenvHoll
pabomwi, 660049, Kpacrosapckuii
Kkpat, 2. Kpacnospck, ya. [lepencona,
30. 7

(Kopnyc Ne4), ayo. 1-01
Ompacnesas bubruomexa

Konup - Twm

Tlomewenus Onsi camocmosimenvHoll

Komnwvromep-10 wm,

Anom Obpaszosanue 8 (nuyensus No
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pabomul, 660049, Kpacnospckuii npurnmep-1 wm AAO.0006.00, oocoeop Ne JIC 14-2017
kpatl, 2. Kpacnospcxk, ya. Ilepencona, om 27.12.2017

30. 7

(Kopnyc Ne4), ayo. 1-02 YumanvHoiu

3a1n

Homewenus ons camocmosmenvuou | Komnviomep-10 wm, Anom Obpazosanue 8 (nuyen3sus Ne
pabomul, 660049, Kpacnospckuii npurnmep-1 wm AAO.0006.00, oocosop Ne JIC 14-2017
kpau, 2. Kpacnospck, ya. Ilepencona, om 27.12.2017

30. 7

(Kopnyc Ne4), ayo. 1-02 YumanvHuii

3a1n
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