MuHHCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA OBIIEN ®U3NKNA

OAOBPEHO YMC UDTOb
[TpoTtokon Ne 545-2/1

ot 28.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

NCTOPUA HAYKHM U TEXHUKU (OT ITPOCTBIX MEXAHNU3MOB J10 9JIEKTPUUYECKUX

MAIINH)
Hanpasienue moaroToBku [1] 10.05.04 NudopmarimoHHO-aHATTUTUYECKUE CHCTEMBI
(cienmanbHOCTD) 0€30macHOCTH

[2] 10.05.05 be3onacHocTh MHPOPMAITMOHHBIX TEXHOJIOTUI
B [IPaBOOXPAHUTENBLHOU chepe
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AHHOTANIUA

Pabowas yueOHas mporpaMmMa 1O JUCHMIUIMHE COCTaBI€HA B  COOTBETCTBHH C
rOCYJapCTBEHHBIMH TPEOOBAaHUSAMH K MHUHUMYMY COJICPYKaHHS U YPOBHIO IOATOTOBKH BBIITYCKHUKOB
10 TaHHOMY HampasieHHo. JJucuurimmaa GopMupyeT y CTYACHTOB KOMIIETEHIIMH, OCBOSHHE KOTOPBIX
TpeOyeT COBPEMEHHOTO E€CTECTBEHHOHAYYHOTO MHPOBO33PEHHS M HAyYHOrO MbIILIeHHS. B pamkax
JAHHOM TUCLMIUIMHBI CTYJEHTbI 3HAKOMSATCSI C OCHOBAaMH TE€OPUH JIEKTPOMAarHeTU3Ma U MpuoOpeTaroT
HaBBbIKM/YMEHUs NPUMEHEHUS 3aKOHOB JEJIKTPOMAarHeTusMa i PEIIEHUs HCIENOBaTeIbCKUX U
MH)KEHEPHBIX 3a/1a4.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

* BBIPabOTaTh y CTYAEHTOB JMAJIEKTUKO-MATEPHATHCTUYECKOE MOHUMAHHE MPUPOIBI,
cOopMHPOBATH HAYYHBI METO MBIIIUICHUS, BOCIIUTATh HHXCHEPHYIO HHTYHIIUIO;

* OCBETUTh MUPOBO33PEHUYECKUE U METOJI0JIOTUUYECKUE NTPOOIIEMbI (PU3HUKH, OTPA3UTh OCHOBHbBIE
YEepTHl COBPEMEHHOM €CTECTBEHHO - HAYYHOU KapTUHBI MUPA;

* I0Ka3aTh BAXHYIO pOJIb COBPEMEHHON (HU3MKH B pELICHUHM TINIOOAIBHBIX MpobiIeM
4eJI0BEYEeCTBA (IHEPreTUYECKOM, SKOIOTUYECKOH U Jp.);

* [IOATOTOBUTH CTYIEHTOB K N3YUEHHUIO TEOPETHUECKUX U CIIEHUABHBIX KYPCOB (PU3UKH.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[aHHaH yqe6Ha$1 JUCHUIIIIMHA BXOAUT B GCTCCTBCHHOHay‘-IHI)If/i MOAYJIb.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccHOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN KOI[ 1 HAUMCHOBAHUC NMHAUKATOpPA JOCTUKCHUA

KOMIIETCHITHH
OIIK-4 [1] — CriocobGeH mpuMeHSITh 3-OIIK-4 [1] — 3Hath pusnveckue 3aKOHBI U MOJIEIH IS
(u3nyecKre 3aKOHbI U MOJIEIH JUISt pelieHus 3a1a4 npodeccuoHaIbHOMN 1eATeIbHOCTH
petenus 3ana4 npodeccuonanpuoit | YV-OIIK-4 [1] — ymeTh npuMeHsTh pU3HUECKUE 3aKOHBI U
JEATEeTbHOCTH MOJIEIH TSl PELIeH s 33/1a9 TPOPECCHOHATBHOM
JeSATeTBHOCTH

B-OI1K-4 [1] — B1ageTh HaBbIKAMU MPUMEHCHUST PU3HMYESCKUX
3aKOHOB M MOJEJEH /ISl pelIeH s 3a1a4 MpopeCcCHOHAIBHON

JIEATETbHOCTH
YK-1[1, 2] — Ciocoben 3-VK-1 [1, 2] — 3HaTh: METO/IbI CHCTEMHOTO U KPUTHUYECKOTO
OCYILECTBIATh KPUTUUECKUH aHAIU3 | aHaJN3a; METOJUKU pa3pabOTKH CTpaTeruu AeUCTBUM JUIs
MPOOJIEMHBIX CUTYalluii HA OCHOBE BBISIBJICHUSI U pPeIlIeHUs] IPOOJIEMHOM cUTyaluu
CHCTEMHOTO TIOX0/1a, BeipadateiBaTh  Y-YK-1 [1, 2] — YMeTh: npuMeHSITh METOIbI CHCTEMHOT'O
CTPATETUIO IEUCTBUI MOJIX0JIa M KPUTUYECKOTO aHaIM3a MPOOJIEMHBIX CUTYAIIH;

paBpa6aTLIBaTL CTPATCruto HCﬁCTBHﬁ, IMPUHUMATDb
KOHKPETHBIC PCIICHUA IJIA €€ pCaln3alun




YKE-1 [1, 2] — Cniocoben
HCIIOJIb30BATh 3HAHUSI
CCTCCTBCHHOHAYYHbIX JUCHUIIINH,
HNPUMEHSATh METO/IbI
MaTeMaTU4eCKOro aHaIn3a 1
MOJICTTUPOBAHHUSI, TEOPETUIECCKOTO
AKCIEPUMEHTATIBHOIO HCCIICIOBAHMUS
B MIOCTaBJICHHBIX 3a/1a4ax

B-VK-1[1, 2] — Bnagers: METOI0JIOTHEH CHCTEMHOTO U
KPUTUYECKOTO aHAJIM3a MPOOJIEMHBIX CUTYAIIH; METOJUKAMH
[IOCTAHOBKH IIEJTH, ONPEIEICHHS CIIOCOOO0B €€ TOCTHKCHHS,
pa3pabOTKu CTpaTerui JeHCTBUM

3-YKE-1 [1, 2] — 3HaTh: OCHOBHBIC 3aKOHbBI
€CTECTBEHHOHAYUYHBIX JUCIMILIMH, METO/IbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHUPOBAHHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VKE-1[1, 2] — yMeTbh: UCIIOJIB30BATh MAaTEMaTHUCCKUE
METO/IbI B TEXHUYECKUX MPHIOKECHHUSIX, PACCUUTHIBATD
OCHOBHBIC YHCIIOBBIC XapaKTEPUCTUKHU CITyYaHHBIX BEIIMYHH,
peliath OCHOBHBIC 337[a4l MATEMATHIECKOW CTATHCTHKH,

IIPOIYKTaMH

peliaTh TUIOBBIC pacYCTHBIE 3a0a9n

B-VKE-1 [1, 2] — B1aaeTh: METOJaMH MaTEMaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS; METOIaMHU PEIICHUS 3a1a4
aHaJIM3a M pacyeTa XapaKTEePUCTUK (PU3UUIECKHX CUCTEM,
OCHOBHBIMH IPUEMaMH 00pa0OTKH IKCIIEPUMEHTATLHBIX
JIAaHHBIX, METOIaMH PaOOTHI C MPUKIIATHBIMHU IPOIPAMMHBIMU

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3agauu BocnuTaHus (koJ)  BocnurarenbHbli NOTEHIMAT JUCIUIUIMH
BOCIIUTaHUA
WuTennektyanbHOe Co3naHue ycrnoBHid, Mcnonb30BaHne BOCIUTATEIBHOTO
BOCIITUTaHUEC 06€CH€‘II/IBaIOHII/IX, NnoTeHUMala JUCHUIIIIMH T'YMaHUTApPHOTO,
(dbopMHUpOBaHUE KYJIbTYPbl  €CTECTBEHHOHAY4YHOIO,
ymcTtBeHHoro Tpyaa (B11) | obmenpodeccuonansHoro u

[Ipodeccuonanvroe u
TPYAOBOE BOCIIUTaHHE

Co3znanue ycioBHi,
o0ecreunBaroIInX,
(hopmupoBaHue riIyo0KOTO
TTOHUMAaHHUS COITMATbHOM
posii ipodeccuu,
MO3UTUBHOM U aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHON CHENHATbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodecCuoHATBHON
nesTenbHOCTH, Tpyay (B14)

poeCCUOHATLHOTO MOIYJIS JJIst
(GbopMHUPOBaHUS KYJIbTYPbl YMCTBEHHOTO
Tpy/a OCPEICTBOM BOBJICUCHUS
CTY/ICHTOB B y4eOHBIC UCCIICIOBATEIILCKUE
3aJ]aHusl, KypCOBbIe pabOTHI U Jp.
1.Mcrionp30BaHr€ BOCIUTATEIBHOTO
MOTEHIMAJA TUCIIUTUTHH
€CTECTBCHHOHAYYHOTO U
o0menpodecCHOHaTbHOTO MOAYIIS JUIS: -
(hopMHUPOBaHKS TTO3UTUBHOTO OTHOIIIEHHUS K
npodeccun nHKeHepa (KOHCTPYKTopa,
TEXHOJIOTA), TOHUMAaHHUS €€ COIMAIbHON
3HAYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CJICIOBATh HOpMam
poeCCUOHATILHON 3TUKHU TIOCPEICTBOM
KOHTEKCTHOTO 00Y4YeHHUs], pellIeHus
MPAaKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - POPMUPOBAHUS
YCTOMYUBOTO HHTEpECa K
poeCCHOHAIBHON JEATENHHOCTH,
CHOCOOHOCTH KPUTHYECKH,




CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HAYUMOCTh Mpoeccruu mocpecTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBIIIOJIHEHUS IIPOEKTOB € MOCIIEAYIOLEN
myOIMYHOM Mpe3eHTaluel pe3ynbTaToB, B
TOM 4YHUCJIe 0OOCHOBAHHEM UX COIUATBHOMN
Y IPAKTHUYECKOI 3HAUUMOCTH; -
(hopMUPOBaHUS HABBIKOB KOMAHTHOM
paboThl, B TOM YHCIIE peaan3anuu
Pa3IMYHBIX TPOEKTHBIX poJieh (Jimaep,
WCIIOJTHUTEIIb, aHAJIUTUK U TIP.)
MOCPEACTBOM BBITIOJTHCHHSI COBMECTHBIX
npoekToB. 2.Mcnoib3oBaHue
BOCIIUTATEIHLHOTO MMOTCHIIHATIA
JTUCIUIUINHBI « DKOHOMHKA U YIIPaBICHUE B
MIPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX TOJXOJOB K YIPaBICHUIO
KOHKYPEHTOCTIOCOOHOCTBIOY,
«HOpuauueckrie 0CHOBBI PO(hecCHHAIBHON
JESTSIIBHOCTH JUISL: - GopMUpOBaHUs
HABBIKOB CUCTEMHOTO BUICHUS POJIU U
3HAYUMOCTHU BEIOpaHHOU TIpodeccuu B
COLIMATIbHO-3KOHOMHYECKUX OTHOIIEHUSX
yepe3 KOHTEKCTHOE 00yUeHHe

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILIUHBI

Pa3nensl yueOHON AUCHMITIIMHBL, UX 00bEM, CPOKU U3ydeHUs U (OPMbI KOHTPOJIS:
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1 Cemecmp
Hcropus ¢puzuku 1-6 12/8/0 25 k-6 3-OI1K-4,
Y-OIlK-4,
B-OIIK-4,
3-VK-1,
VY-VK-1,
B-VK-1,
3-YKE-1,
VY-VKE-1,
B-YKE-1
HcTopus TexHonoruit 7-12 | 12/8/0 25 Jkn-12 | 3-OI1K-4,
VY-OITK-4,




B-OIIK-4,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1

Hmoezo 3a 1 Cemecmp 24/16/0 50

KonTpoabHble 50 C) 3-OI1K-4,
Meponpusitust 3a 1 Y-OIIK-4,
Cemectp B-OIIK-4,
3-YK-1,
V-VK-1,
B-YK-1,
3-VKE-1,
V-VYKE-1,
B-VKE-1

* — COKpaICHHOC HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** _ cyMMa MakCHUMallbHBIX 0aJUIOB J0JbKHA ObITh paBHa 100 3a cemecTp, BKJIrOYAs 3a4eT U
(w1m) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3aCJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

JKn Jloxmazg
€ DK3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
qac. yac. Jac.

1 Cemecmp 24 16 0

1-6 Hcropusi pusnkn 12 8 0

1 JJieMeHTapHbIii 3apsa. 3aKOH COXpaHeHH Bcero ayuTopHbIX 4acoB
3J1eKTpUYecKoro 3apsiga. 3akon KyJiona 2 I [0
Toueunsrii 3apsia. 3aKOH COXpaHEHUS dIEKTPUUECKOTO 3apsana. | Ounaiin
3akoH Kynona. Cucrema enunun. PanmonanusupoBaHHas 0 0 0
3anuck GopMys.IIeKTpudeckoe noje. HanpspkeHHOCTH MoJis.
ITonie Toueunoro 3apsaa. [IpyHIMI cynepno3uum Moie.
Pa6ora cun anexTpocraruueckoro nois. [loteHnuansHas
sHeprus 3apsjaa B nose. [lorennuman. Oueprus
B3aUMOJICMCTBUS CUCTEMBI 3aps0B. CBSI3b MEKIY
HaIPSHDKEHHOCTBIO 3JIEKTPUUECKOTO MO M TIOTEHIMATIOM.
DIIEKTPUYECKUHN JUITOb. DIEKTPUIECKHUIT MOMEHT JTATIONA.
MoMeHT cuil, JEMCTBYIOIUX Ha AUIOJb. DHEPTUs JUIIOJS BO
BHENIHEM 3JIeKTprueckoM nose. Cuiia, IelcTByroas Ha
JUIOJb B HEOJHOPOIHOM IIOJIE.

2 DJIeMeHTBI BeKTOPHOro aHaiu3a (1-1 4acTb) Bcero ayuTopHBIX 4acoB
[Tone cucTeMsl 3aps10B Ha OOJNBIIMX PACCTOSHHSAX. 2 [0 [0
JIMNONABbHBIN JIEKTPUUYECKHI MOMEHT CUCTEMBI 3aps10B. Omnnaiin




[Totox BekTOopa. JuBeprenuus. Teopema OcTporpaackoro-
I"aycca. Onepatop Ha6mna. Teopema ["aycca ans Bextopa E.
Juseprennus E.

O0bemMHasi, NOBEPXHOCTHASA M JINHEHHAS MJIOTHOCTh
3aps10B

[Tone ogHOM M ABYX 3apsSKEHHBIX

mockocte. [ose 3apsyKeHHbIX THIIMHAPUYECKUX U
chepuueckux noepxHocteil. [lone 3apskeHHOTO
mapa.llonsipHbie U HEMOJISIPHBIE MOJIEKYJIBI.
[TonsapuzoBaHHOCTDH AMAJIEKTPHKA. J(nanekTpudeckas
BOCIIPUUMYHUBOCTh. CBsI3aHHBIEC U CTOPOHHUE 3apsiibl. MUKpPO-
1 Makpockornuyeckue nois. CBsi3b MEXKIY
MOJISIPU30BAHHOCTBIO JUAJICKTPUKA U TOBEPXHOCTHOU U
00BEMHOM MJIOTHOCTHIO CBSI3aHHBIX 3aPsI/IOB.

Bcero AYyAUTOPHLIX YaCOB

2 | 4 |0

Ownnaity

0 0 0

BexTop 3/1eKTpHYecKoro cMemeHns (JeKTpuyecKas
uHAYyKIuUs1). [IpOBOIHMK BO BHELIHEM 3J1eKTPHYECKOM
noJie

JlusnekTpuyeckas NpoHULaeMocTb. Teopema [aycca st
BekTopa D. Ilose B nuanexTpuke.Y clloBUs HAa TPAHULIE IBYX

JUDJICKTPHUKOB. CI/IJIBI, ,Z[CI‘/'ICTBYIOH_[I/IG Ha 3apsiad B JUDJICKTPUKE.

CerHeTonneKkTpuK. Y cJ10BUs paBHOBECHS 3apsA10B HA
npoBojiHUKe. [Tosie BOIM3U MOBEPXHOCTH ITPOBOIHUKA.
[TpoBOTHUK BO BHEIIHEM 3JIEKTPUIECKOM IIOJIE.
OnexrpoeMkocTb. KoHsieHcatopsl. EMKOCTB MJI0CKOT0
KOHJIEHCATOopa.

Bcero ayuTopHbIX 4acoB

2 [0 [0

Onnaiiy

0 0 0

JHeprus 3apsizKEeHHOr 0 NPoBoAHMKA. 3akoH OMma
DHeprust 3apsHKEHHOT0 KOHIEHCaTopa. DHEPTus
aJIeKTpHuecKoro nojs. [IoTHOCTh SHeprun. DNeKTpUIECKUit
ToK. CHJia ¥ TUIOTHOCTH TOKA. Y paBHEHHE HETPEPBIBHOCTH.
CropoHHuEe cuiIbl. DIEKTPOABWKYIIas cuia. Hampsokenue.
3axon Oma. ConpoTHBIIEHNE IPOBOHUKOB.
CaepxmpoBoauMocTs. 3akoH Oma B auddepeHnnanbHoil
dhopwme. 3akon OmMa Jy1s1 HEOTHOPOIHOTO yJacTKa IeTH.
PasBetBnennsie nenu. [IpaBuna Kupxroda.MomHoCTh TOKa.
3akon Jlxoynsg-Jlenna. Y aenbpHas TEII0Basi MOITHOCTh TOKA
(muddepennmanbuas popma 3akona JIxoyns -Jlenna).

Bcero AYJUTOPHBIX YaCOB

2 |0 [0

Ownnaitg

0 0 0

DJIeMeHThI BEKTOPHOT0 aHau3a (2-s1 yacTh). MarHuTHoe
noJie

Hupkymnsus Bexktopa. Potop. Teopema Crokca. Lupkymsims
U POTOP BIEKTPUUECKOTO ITOJIS.

MaruutHoe nosie. Bzanmoneiictere TokoB. OnbIT Ipcrena.
MarnuTHas uHaykuus. [IpuHIun cyneprno3uiiii MarHUTHBIX
nojei. MaraHuTHOE MoJie PABHOMEPHO JIBHKYILETOCA 3apsa.
3akon buo — Cagapa - Jlamutaca. [Tone 6eckoHEYHOTO TIPSIMOTO
TOKA.

Bcero ay1uTopHbIX 4acoB

2 | 4 [0

Onnaity

0 0 0

7-12

HcTopus TeXHOJIOTHH

12 8 0

HamMarum4yeHHOCTHh MarHeTuka. CBsi3b MeK1Y
HAMATHUYEHHOCTHIO U IJIOTHOCTHIO MOJICKYJISIPHBIX
Hanpsixkennocts MmarautHoro nojst. Hupkynsamus Bexkropa H.
MaruuTHas BOCHPUMMYUBOCTh U MarHUTHAsI IPOHUI[AEMOCTb.
VYcnoBus Ha rpaHune 1ByX MarHeTukoB.IIpupona
JaMarHeTU3Ma U mapaMartetTusma (KayeCTBEeHHO).

Bcero ayuTopHbIX 4acoB

2 I [0

Ownnaitg

0 0 0




®eppomarnetusm. ['ucrepesuc. OcraTounas
HaMarHW4eHHOCTb U KO3pUuTUBHAs cwia. [Ipupona
deppomarnerusma. Jlomensl. Touka Kropwu.
AHTH(hEppOMarHeTUKH.

10 OnbiT @apanesi. SIBjeHne JIeKTPOMATHUTHOI MHAYKIMU. | Bcero ayImTopHbIX 4acoB
IIpaBuio JleHna. DjeKTPOABHKY A CHJIA HHAYKIHMH. 2 | 0 | 0
[ToTokocuemnienue (MOIHBIA MarHUTHBIN MOTOK). Ownutaiin
bamnmuctuyeckuii MeToq U3MEPEHU MAarHUTHON UHYKIIUH. 0 0 0
Toku ®@yxo. fABnenne camonnaykuuu. Maaykrusocts. 31C
caMOUHIYKIMHU. WHIYKTUBHOCT COJICHOUIA.

11 JHeprust MArHUTHOI'O MOJISA TOKA. Bcero ayuTopHbIX 4acoB
[ImoTHOCTh MarHUTHOM 2HEepruu. Pabora nepemarHuuuBanus | 2 | 4 | 0
(beppomarneTuka. Ownnaitn

0 I [0

12 Buxpesoe 3j1ekTpuueckoe noje. JjeKTpoMaruuTHoe noJjie | Beero aynnTopHbIX 4acoB
Tok cmemenust. TlonHbIH TOK. 2 |0 [0
VYpasuenne Makceria B quddepenimansuoit popme. Owunaitn
VYpaBHenune MakcBesia B UHTErpaibHOU opme. 0 ‘ 0 ‘ 0

13 KBa3sucranuonapusie Toku. CB00OAHBIE KOJICOaAHHUS B Bcero ayutopHbIX 4acoB
KOHTYpe 0€3 aKTHBHOI0 CONPOTHBJIEHUS 2 |0 [0
CBoboausie 3aryxatomue Konebanus. Jlorapudgmuueckuii OwJtaiig
JIeKpeMeHT 3aryxaHus. JloOpoTHOCTh KOHTYpa. BeiHyX1eHHbBIE | 0 0
aNeKTpudeckue konedanus. PesonancHbIe KpUBBIE IS
HaIPsHKEHUS U CUJIBI TOKA.

14 J{BH:KeHMe 3apPSIKeHHOI YaCTUIIbI B OTHOPOIHOM IOJIe Bcero aynutopHsIx 4acoB

Omnpenenenue ynenbHOro 3apsaa anekrpoHa. OnsiT TomcoHa.
Omneit byma. Onpenenenne 3apsaaa 3J€KTPOHA B OIBITE
Mumnnukena. OnpeeneHue yaeabHOro 3apsia noHa. Metos
napabon Tomcona. Macc-cniektporpad Acrona. Macc-
cnektporpad belinOpuxa. Y ckoputenu 3apsHKeHHbBIX YacTHIL.
I'eneparop Ban-ne-I'paaga. berarpon. LluknoTpos.
IIpOTOHHBIN CHHXPOTPOH.

2 | 4 |0
Onnaity
0 0 0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE
OK DNEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan
I1I ITOJTHOTEKCTOBBIE JIEKIIMU
BM Buneo-marepuainst

AM Aynno-marepuainsl

I1p3 IIpe3enTanmu

T TecTbl

5CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
J4(@ W HTEepakTUBHBINA CANT
TEMbBI CEMUHAPOB

Henenu | Tembl 3ansaTuii / Conepxanue

1 Cemecmp

1

BBoaHoe 3aHsITHE




OcHoBBI 00pabOTKH pe3ynbTaToB U3MepeHui. 3akoH Kynona

2-3 BoruncieHus 3JIeKTPOCTATHYECKHUX MOJIeH
[Toxne cucremsr 3apsiaoB. [1oTok 1 quBepreHuus BekropHoro mnois. Teopema ["aycca st
BekTopa E

4 BorunciieHHst 3J1eKTPOCTATHYECKHX MOJIeit
PacdeTsl 2JIeKTPOCTaTHIECKUX MOJICH

5 DJIeKTPUYECKHIl TUTIOIbHbIIf MOMEHT

DJIEKTPUYECKUHN JUIOIbHBIN MOMEHT. [lone qumosns. DaeKTpuyecKuil JUosib B
AJIEKTPUYECKOM TOJIE.

6 IToJie B AMDJIEKTPHKAX
Bexkropsel P u D. Teopema I'aycca qyis BektopoB P u D.YcioBus Ha rpanuiie pasziena IByx
TNDJIEKTPUKOB

7 IToJie B npoBOAHUKAX
[Tosie B npoBOAHUKAX. DIEKTPOEMKOCTh. DHEPIHsl SJEKTPOCTATHUECKOTO TOJISI.

8 DJIEKTPHYECKH I TOK

1-1 xoHTpOJIbHASA paboTa

1. aMeKTpOCTaTHYECKOE IT0JIE B BAKyyMeE,

2. 3JIEKTPOCTATUYECKOE TI0JIE B JIUIJIEKTPHUKE,

3. SHeprus >IeKTPOCTATUUECKOTO TOJIS.

3akoH Oma. Pa3BeTBiIeHHBIE 2JEKTPUUYECKUE 1IETIH.

9-10 MarsuTocTaTH4ecKHe 1oJjie B BAKyyMe
LlupKymsiius ¥ pOTOp BEKTOPHOTO Toiist. MaruuTHas uHAyKIHs. TeopeMa o UPKYISIuu
BekTopa B

10-11 | 3axon buo - CaBapa
3akoH buo-CaBapa. MaruutHoe 1osie KOHTypa ¢ TOKOM.

12 - 13 | 3akon Amnepa
3aMKHYTBII KOHTYP C TOKOM B MAarHUTHOM TIOJIE.

14 IToJie B MarneTukax
[Tone B marnetukax. Bekropsl J u H. YciioBus Ha rpanulie pasjiena 1ByX MarHeTUKOB
15 2-51 KOHTPOJIbHAsI padoTa

1. TOCTOSIHHBIN NEKTPUYECKUH TOK,
2. cTallMOHAPHOE MarHUTHOE TOJIE,
3. ypaBHeHus1 MakcBemia, 3J1IeKTPOMarHUTHBIE BOJIHBI

15-16 | sIBiieHue 3JIEKTPOMATHUTHOW HHIYKIIHH
OnexkrpomarauTHas HAYKIMSA. CaMmonHaykiua. MHIyKTUBHOCTh

16 YpaBuenust MakcBeJuia.

Toxk cmemenus. IlomHbIi TOK.

VYpaBuenue Makcsesuia B nuddepeHimaibsHoin popme.
YpaBHeHne MakcBela B HHTErpajJbHON Gopme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ha xadenpe oOmeil ¢u3uMku 1o KaxaAoMy U3  pa3/eloB Kypca CO3JaHbl AIIEKTPOHHBIE
KOHCIEKTHI JIEKIIUH U AJIEKTPOHHBIE MPE3EHTAaluu K HUM (He MeHee 160 mTyk K KaXaoMy pasleny).
Jlexuuu ynTarOTCsA B ClIEUUATIU3UPOBAHHON MYIbTUMEANMHON (U3NYECKON ayJUTOPUH C MPUJAHHBIM
JI€MOHCTPALIMOHHBIM KAOMHETOM.

[IpenogaBarensiMu  Kadeapbl oOmeld (QU3UKU PETyIsIpHO NPOBOAITCS TeMaTHUYecKue
TECTUPOBaHUsl (BKJIOYash BXOJHOE TECTUPOBAHME OCTATOUHBIX 3HAHMM), I€Jb KOTOPHIX —




CTUMYJIHpPOBAaHUE CTYJEHTOB K IIOCTOSHHON pa0oTe Ha BCeX BHUAAX aYAUTOPHBIX 3aHATHI U
PETYJIIPHOTO BBIIIOJIHEHUS CTYJJEHTAMH CEMECTPOBOTO JIOMAIIIHETO 3a/1aHusl.

Kaxaplii pasgen TECTOB COAEPKHUT OT 6 10 8 IUAAKTUYECKUX E€IUHMIL, YTO I1O03BOJISIET
MIOJICTpauBaTh TECT I10J KOHKPETHYIO 3a/ady, CTOSILYIO Iepel NpernojaBaresneM. B 3aBucumoctu oT
CUTYaIlNH, MPENo/iaBaTelib MOXKET BapbUpOBaTh yuciaoM 3a1ad B Tecte (oT 1 mo 20), HeoOX0AUMBIX
JUIS TIOJYYEeHHsI TIOJIOKUTEIBHON OIIEHKH (3auera), BpeMeHeM ero mnpoxoxaeHus (ot 10 munyt g0 2
yacoB). [lo pe3yibpTaTaMm TecTa COCTaBISAETCS MPOTOKOJ C UH(OpPMAIMEl O KaKJIOM CTyIeHTE (Bpems
paboThl, oOmMii Oami, Kakue 3a/laHusl pelIeHbl ycremrHo). Vmeercs BO3MOXHOCTb MOBTOPHOIO
npoxoxkaeHus tecta. [IpeaycMoTpeHsl Mepbl IPOTUB HECAHKIIMOHUPOBAHHOTO JIOCTYIIA B CUCTEMY.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETEHIMAMH M (opMaMu KOHTpPOJII HX OCBOEHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenmust NuaukaTopbl 0CBOEHUSI ATTeCTAallMOHHOE MEPONPHATHE
(KI1 1)

YK-1 3-VK-1 2, xn-6, xn-12
V-VK-1 2, xn-6, xn-12
B-VK-1 2, dkn-6, Nxn-12

YKE-1 3-VKE-1 2, kn-6, xn-12
V-VYKE-1 9, k-6, qxin-12
B-YKE-1 2, dxn-6, xn-12

OIIK-4 3-OI1K-4 9, dkn-6, Nxn-12
VY-OIIK-4 2, xn-6, Ixn-12
B-OIIK-4 2, xn-6, Ixn-12

IIkaabl oeHKU 00pa30BaTeIbHBIX H0CTUKEHUI

[IIkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMaJILHOTO 0ajija BKIIOUHWTEIbHO. MTorosas arTrecranuAa 110 JUCHHUIINIMHE OLICHUBACTCA I10 100-
OaJUIbHOM 1IKaJe U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

CymMma G6amtoB | OmeHka 1o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHHUIO
OaJUIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

OreHKa «OTIUYHOY BBICTABIISAETCS CTYNEHTY,
€CJIM OH ITyOOKO M IIPOYHO YCBOMII
MIPOrpaMMHBIN MaTepuall, HICUEPIIBIBAOIIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBA3BIBAaTh TEOPHUIO C PAKTHUKOM,
UCTIOJIb3YET B OTBETE MaTepuall
MOHOTpahUIEeCKOH JINTEPATYPHI.

90-100 5 — «omauuno» A

85-89 4 — «xopoutoy B O1LieHKa «XOPOII0Y» BBICTABIISACTCS CTY/ICHTY,




75-84

70-74

65-69

60-64

3_
«Y0081€MBOPUMENTLHOY

€CJIM OH TBEPJIO 3HACT MaTepUAIL, TPAMOTHO U
IO CYIIECTBY M3JIaraeT ero, He OIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIpPOC.

O1eHKa «yIOBJIETBOPUTEIILHOY
BBICTaBJIACTCS CTYACHTY, €CJIM OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO He
YCBOUII €70 JeTalel, JOITyCKaeT HETOYHOCTH,
HEIOCTATOYHO NIPABUJIbHBIE ()OPMYIHPOBKH,
HapyILIEHUs JOTHYECKOM
MOCJIEA0BATEILHOCTH B U3JI0KEHUH
IIPOrPaMMHOI0 MaTepuaIa.

Hwuxe 60

2 —

((H€y008.7l€H180pum€ﬂbH0»

O1neHKa «HEYOBIETBOPUTEIBHOY
BBICTaBIISCTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTENFHON YaCTH MPOrPaMMHOTO
MaTepHaia, JOIyCKaeT CyIeCTBCHHbIE
omnOku. Kak npasuso, orienka
«HCYOOBJICTBOPUTCIILHO» CTABUTCA
CTYZAEHTaM, KOTOpbIE HE MOT'YT IIPOAOJIKHUTh
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOUIEN JUCLUILIUHE.

8.

YYEBHOM JUCLUATLIUHBI

OCHOBHAZ JIMTEPATYPA:

YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

1. 53 S26 Physics a general course Vol.2 Electricity and magnetism. Waves. Optics, Savelyev I.V., M.:
Mir publishers, 1985

2. 91 B93 BeicokoTemmneparypHasi CBEpXIpPOBOAUMOCTb. TIeomuii pa3psa. IJIeKTPOMarHuTHbIS

ABJICHUS : TabopaTopHblii npakTukyMm, Pyoun C.I'. [u np.], Mocksa: HUSTY MU®U, 2010

3. 538.9 B93 BricokoTeMiiepaTypHasi CBEpXIPOBOAUMOCTD. TICIOMUN pa3psia. DIeKTPOMarHUTHEIE

ABJICHUS : TabopaTopHblii npakTukyMm, Pyoun C.I'. [u np.], Mocksa: HUSIY MU®U, 2010

4. 53 C12 Kypc obuieii ¢puzuku Ku.5 KBantopas ontuka. AtoMHas ¢pusuka. Pusnka TBEpAOro Tema.

@du3nka aTOMHOTO si7ipa ¥ 3neMeHTapHbIx yactull, Casenses 1.B., Mocksa: Actpens, ACT, 2007

5. DU JI12 JIabopaTopHbIit MPaKTUKYM "DIEKTPUYECKHE U MAarHUTHBIE CBOWCTBA BEILIECTBA.

JIBryKeHWe 4acTHI] B JJIEKTPOMarHUTHOM noJje" :

, » MocksBa: MUDU, 2009

6. 537 JI12 JIabopaTopHbli NPaKTUKYM " DIEKTPUUECKUE U MarHUTHBIE CBOIICTBA BEIIECTBA.

JIBryKeHWe 4acTHI] B JJIEKTPOMarHUTHOM noJje" :

, » MocksBa: MUDU, 2009

7.621.3 JI12 JIaGopaTopHBbIi PaKTUKYM "DJIEKTpOU3IMEpHUTEIbHbIE MTPUOOPHI. DIEKTPOMarHuTHbIE
KoJieOaHus U mepeMeHHbIi Tok" : , , MockBa: MUDU, 2009

8. DU JI12 JlabopaTopHbIil MPakTUKYM "DIEKTPOU3MEPUTENbHBIE TPUOOPHI. DIEKTPOMArHUTHBIE
KoJieOaHus U mepeMeHHbIil Tok" : , , MockBa: MUDU, 2009




9. 537 JI12 JIaGopaTopHBIi MpakTHKyM "DiekTpoMarneTu3m" : yued. mocobue /s By30B, , MockBa:
MU®U, 2008

10. DU JI12 JlaGopaTopHbIi TPaKTUKYM "DJIeKTpoMaraeTu3M" : yueOHOe mocoOue IJis BY30B,
Mocksa: MUDH, 2008

11. DU JI12 JlabopaTopHbIii TpakTUKyM Kypca obmelt pusuku. Pa3nen "DnekTpuyecTBo u
MarHeTusMm" : ydeOHoe mocobwue s By30B, Kanmamaukos H.II. [u ap.], Mocksa: HUAY MUOU,
2011

12. 537 JI112 JIaGopaTopHbIil MPAaKTHKYM Kypca o01iei ¢pusuku. Paznen "DneKkTpudecTBo 1
MaraeTu3Mm" : ygeOHoe mocobue s By3o, Kanammuukos H.IL. [u np.], MockBa: HUSY MU®DU, 2011

13. 53 A42 MeTobl OLICHKH MOTPEIIHOCTEHN pe3yIbTaTOB MPAMBIX U KOCBEHHBIX U3MEPEHUN B
naboparopusix GU3MYECKOT0 MPaKTUKyMa : YueOHOo-MeToauueckoe nocooue, Kanamuukos H.IT.,
Axcenosa E.H., I'acaukos H.K., Mocksa: MUDU, 2009

14. O A42 MeTo/1bl OLIEHKH NOTPEIIHOCTEN PE3YJIbTATOB MPAMbBIX M KOCBEHHBIX U3MEPEHUI B
naboparopusix (U3MUYECKOTO MpaKTUKyMa : YueOHo-MeToauueckoe nocooue, Kanamuukos H.IT.,
Axcenosa E.H., I'acaukos H.K., Mocksa: MUDU, 2009

JIOITOJIHUTEJIBHAS IMTEPATYPA:
1. 53 183 3amaum no obmieit pusuke : Yued. mocodue, Mponor U.E., CI16 u ap.: Jlans, 2004
2. 537 K76 U3nydenue u paccesHHe 3JIEKTPOMarHuTHbIX BOJH : , Komenkun A.B., M.: MUOU, 2004

3. 53 C12 Kypc ¢usuku T.2 DnexrpuuectBo. Konebanus u Bonusl. Bonnosas ontuka, Casenses U.B.,
: Jlanp, 2007

4. 537 1183 OcHOBHBIE 3aKOHBI AJIEKTpOMarHeTu3Ma : Yueb. nmocobue s By3os, Upogos NL.E., M.:
Brici. mikona, 1991

5. 53 C24 OcHOBBI CTaTUCTUYECKOH 00pabOTKHU pe3yabTaToB U3MepeHHi : yuel. mocobue, CBeTo3apos
B.B., Mocksa: MU®DU, 2005

6. 53 K17 Ocuossl ¢pusuku T.1 ,, M.: [Ipoda, 2003

7. 53 C12 CoopHHUK BOIIPOCOB M 3a/1a4 1o o011ei ¢pusnke : yueOHOe mocooue s BTy30B, CaBenbeB
N.B., Mocksa: ACT; Actpeins, 2005

8. 53 K17 ®uszuka. UuTepHer-TecTupoBanre 6a30BbIX 3HAHUH : yueOHOE MocoOue /s BY30B,
Kanamnukos H.I1., KoxxeBuukoB H.M., Cankt-Ilerepoypr [u ap.]: Jlans, 2009

9. 53 K17 DnextpuyectBo : yuebHoe nmocodue ais By3oB, Kanamnukos C.I'., Mocksa: Hayka, 1964
10. 53 I118 DnexTpuuecTBo U MarHeTusM : , [lapcenn 9., Mocksa: Hayka, 1971
11. 53 I118 DnexTpuuecTBo u MarueTusm : , [lapcemn O., Mocksa: Hayka, 1975

12. 533 I'67 DnemenTs! Gpusuku mia3mel : Yuebd. mocoodue, ['opbaues JL.II., M.: MUDU, 1992



I[TPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE porpaMMHoOe oOecriedeHre He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CnenuaipHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIeueHre He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

Meroanueckue ykazaHus Uisl CTYACHTOB C ONMCAaHUEM pPEKMMa U XapaKTepa ayJIuTOPHOU U
CaMOCTOSITENTLHOUN y4eOHOM paboThI MO TUCIUTUINHE.

MeTtoanueckue peKOMEHAALMU 1JIs1 YCBOCHUS TEOPETUYECKOTO Kypca.

Jlis  ycmemHOro W3y4deHHs Kypca oOmed (QU3MKM Ha MIAIIIAX KypcaxX HEOOXOIUMO
MIPUACPKUBATHCS OMPEICTICHHON METOIMKH 3aHATUI. OCHOBHOE YCIIOBUE YCII€Xa — CHCTEMAaTHYECKUE
3aHATHSL.

[Toutn OGecrmoyie3HO TOJBKO YUTATh JIFOOOH YUEeOHWK, €ro HYKHO KOHCIIEKTHpPOBAaTh, T. €.
3aMMchIiBaTh CamMoe€ TJIABHOE M3 TOT0, YTO BBl MOHSUIM (3aIUCBHIBATH HAJ0 CBOM MBICIIH, 4 HE TEKCT
yueOHHKa). Bce, uTO ocTanmoch HEMOHSTHIM, HAAO Ha ONMXKalllleM 3aHSATHUU CIPOCUTH. BBIBOJBI,
BCTpeuaroluecs B Kypce (y4eOHUK, JEeKIus), He0OX0AUMO TpojenaTs camoctosTenbHo. [locie Toro
KaKk Bbl HayuduJUCh JaBaTh omperneneHus ((PpU3M4ecKd NPaBHIBHO U TPaMMaTHUECKd BEPHO),
3aMUChIBaTh WX MAaTeMAaTHYeCKH, (HOPMYyIUpPOBaTh CBOMMH CJIOBAaMH W 3aIMCHIBATh (U3HUECKHE
3aKOHBI, OOBSCHATH, TJI€ M KaK OHH NPHUMEHSIOTCS, MOXXHO CYHTAaTh W3Y4YEHHE IAaHHOTO paszfena
3aKOHYeHHBIM. Huuero, BKIIOYass BaKHEWINHME BBIBOBI, OMpeneicHUs U (OpMYJIMPOBKH, HE HAJIIO
Y4YUTh Hau3ycTh. [Ipn HEOOXOAMMOCTH TIOHSATHIM M 3aKPETUICHHBIA MaTepHall BBl JIETKO BCIIOMHUTE.
[IpopabateiBasi MaTepuasn, NOJE3HO TMOJB30BAaThCSA pa3HbIMH ydeOHuMKamu. [Ipu MOATOTOBKE K
9K3aMEeHaM JJOCTaTOYHO COOCTBEHHOT'O KOHCIIEKTA.

MeTtoanueckue peKOMEHAANH AJIs1 TOATOTOBKUA K CEMUHAPCKUM 3aHATHUSIM U PEIICHUIO 3a]1a4.

[Iporpamma Kypca M CEMECTpPOBBIM KaJ€HIApHBIA IUIAH COCTaBIIEHBl TaK, 4YTO TEMBbI
CEMHUHAPCKHUX 3aHATUU CIIEIYIOT CTPOrO 3a TeMaMHu Jekuuid. KM mnporpamma Kypca, U CEMeCTPOBBIN
KaJICHIAPHBIA TUIaH JOCTYITHBI KaXIOMY CTYACHTY Ha caiiTe y4eOHOro YINpaBlieHWsS YHHUBEpPCHUTETA.
[ToaroToBUTHCS K OYEpETHOMY CEMHHAPCKOMY 3aHSTHIO - 93TO, MPEXAE BCEro, mpopadboTaTh
JIGKIMOHHBIA MaTepHal, COIIaCHO METOAUYECKMM PEKOMEHIAUWsIM, JaHHBIM BBIIIE. Bce
HEBBISICHEHHBIE BOMPOCHI TEOPUU MOXHO 33J1aTh MPEMNOJABATEI0 B Hayajle CEMHUHAPCKOIO 3aHSATHS.
Ha cemunape, kak mpaBuio, pa3ouparoTcsi BOMPOCH U KaYECTBEHHBIE 3a7a4H, JAIOIIUE BO3MOXKHOCTh
Oornee rIyOOKO MOCTHYL M3Yy4aeMblil pasznen Kypca. KpoMme Toro, Ha ceMuHape ydar MpaBHIBHO
CTaBUTh W peuliaTh 3aJaud, aHAJIM3UPOBaTh pelieHue 3anad. [lo mpoiiaeHHoO Ha ceMHHape Teme
JAl0TCA 3aJaud JUIsl CAMOCTOSITEJIbHOTO  pEelIeHUs. YCBOEHHE Kypca BO MHOIOM 3aBUCUT OT
OCMBICJIEHHOTO BBITIOJTHEHUS JOMAIIHETO 3a/J1aHHs, BIYMYHBOTO PEIICHUS] OOJIBIIOTO KOJIHYECTBA
3anad. [Ipu pemennu 3a1au 1enecooOpa3HoO pyKOBOJACTBOBATHCS CIAEAYIOIUMHU IPABUIIAMHU.



[Ipexxne Bcero Hy>XKHO XOpOIIO BHUKHYTh B YCIIOBHE 3aJaud, 3alMCaTh KPAaTKO €€ YCIIOBHE.
Ecnu mo3Bossier Xxapaktep 3a1auu, 0053aTeNbHO CIeTaiTe PUCYHOK, TOSCHSIOIMNN €€ CYIIIHOCTb.

3a peIKUMHU UCKITIOYEHUSIMH, KaK/1asl 3aja4ya JoJKHA ObITh CHavalla perieHa B oouieM Buae (T.
€. B OyKBEHHBIX 0003HAUYCHUSX, a HE B YKCJIAaX), IPUYEM HCKOMas BEJIMYWHA JOJKHA OBITh BBIpAYKEHA
yepe3 3aJaHHble BeMMUuHbL. [loyduB perieHue B 001IeM BHJIE, HY>KHO MPOBEPUTDH, MPABWIBHYIO JIU
OHO MMEET pa3MEepHOCTb. EciM 3TO BO3MOXKHO, MCCIIEIOBAaTh NOBEACHUE PEUICHUS B IMPEACIIbHBIX
cinydasx. B Tex ciywasix, KOrja B IpOLiECCE HAXOXACHUS MCKOMBIX BEIMYHMH MPUXOAUTCS pPELIaTh
CUCTEMY HECKOJIbKUX TPOMO3JIKMX YpaBHEHUU (Kak, HampuMep, 4acTo ObIBaeT NpHU HaXOKJIECHUU
TOKOB, TEKYIIMX B CJIOXHBIX Pa3BETBICHHBIX IEMIX), LEIeCO00pPa3HO CHAayala MOJCTaBISATh B 3TU
YpaBHCHHS YHUCIIOBBIC 3HAUCHUS KOIPQPUIIMCHTOB U JIUIIH 3aTeM OMNPEICNSATh 3HAUYCHUH HCKOMBIX
BEIMYMH. Y OCIUBIINCH B MPABUIBLHOCTHA OOIIETO PEIICHMS, MOACTABISIOT B HETO BMECTO KaXI0H U3
OYKB YMCIIOBBIC 3HAYCHUS 0003HAUYCHHBIX MU BEIIMYHH, Oepsi, pa3yMeeTcs, BCe ITH 3HAYCHUS B OJHOU
U TOH ke cucteMe equHuIl. Hamxo moMHUTH, UTO YHCIIOBBIC 3HAYCHHS (DU3MUECKUX BEITUYHUH BCETIa
ABIAIOTCS NpUOIMKkeHHbIMU. [loaToMy mpu pacueTax HEOOXOJUMO PYKOBOICTBOBATHCS MPaBUIAMU
JOeHCTBUIM ¢ TPHOMMKEHHBIMH YHUCIaMU. B YacTHOCTH, B MOJIyYeHHOM 3HAYCHHHM BBIYMCICHHOU
BEJIMYUHBI HY)KHO COXPaHUTh IOCIEAHUM TOT 3HAK, €IMHUIA KOTOPOTO MPEBBIMIAET MOIPEIIHOCTh
3TOW BenuuyuHbL. Bcee ocranbHble 3Hauvamme HUQPpbl HAAO OTOpocuTh. [lodydWB YMCIIOBOM OTBET,
HY>KHO OIIEHUTH €ro MPaBI0NoI00HOCTb.

Pemenue 3a1au npuHeceT HAMOOJBITYIO MOJB3Y TOJIBKO B TOM Cy4yae, €CIu yYalluics perniaet
3aJla4l CaMOCTOSITeNIbHO. PemmTh 3amady 6e3 momorniu, 06e3 MoICKa3Kyd 4acTo ObIBacT HEJIETKO U He
Bcerna ynaerca. Ho paxke He yBEHUaBIIMECS YCIEXOM IIONBITKM HAaWTH peEHICHUE, €ClId OHHU
MpEANPUHUMAINCH JIOCTATOYHO HACTOMYMBO, NPHUHOCAT OUIYTUMYIO IMOJb3Y, TaK KaK pPa3BUBAIOT
MBIIJICHHE M YKPEIUISoT Bojiro. CreayeT MMETh B BHUAY, YTO PEIIAIOIIYI0 POJb B paboTe Haj
3aJlayaMu, Kak U BOOOIlle B YUSHHH, UTPAIOT CUJia BOJIM U Tpynoitodue. He cienyer cmymarhes TeM,
YTO HEKOTOPBIE 33Ja4l HE PEIIAIOTCS «C XOay». JloOCTOBEpHO YCTaHOBJIEHO, UTO MPOLIECC TBOPUECTBA B
o0JacTé TOYHBIX HAayK (a pelIeHue 3a/ad eCcTh BUJ TBOPUYECTBA) MPOTEKAET MO CIEAYIOIIeH cxeme.
CHauana WAET TMOJITOTOBUTENbHAS CTaJUs, B XOAE€ KOTOPOH y4YeHBbI HACTOMYMBO HIIET PEIICHHE
npobnembl. Ecnu penieHne HaTH He yaaeTcs W mpobiieMa OCTaBJICHA, HACTYMAaeT BTOpas CTaaus
(cramus MHKyOalMK) — y4YeHBIH He AyMaeT o0 mpobiieMe U 3aHUMaeTcs ApyruMu BorpocaMu. OJTHAKO
B MMOJICO3HAHUU TIPOJIOJKAETCSA CKPBITasi paboTa MBICIIH, KOTOPasi 4acTO MPUBOAUT B KOHEYHOM UTOTE K
TpPEeThel CTaauu - BHE3AMHOMY 03apEHHIO U MOIY4YEeHHUI0 Tpedyemoro pemieHusi. Hy:kHo UMeTh B BUTY,
YTO CTaAusi MHKYyOallMd HE BO3HHUKAeT caMa coOOW - JUIsl TOro 4YTOOBI MYCTUTh B XOJ MAIIUHY
0ecco3HaTeNbHOTO, HEOOXOAMMa HACcTONYMBash WHTEHCHBHAs paboTa B XOJ€ MOATOTOBUTEIHHON
ctaauu. Pemenue 3a1a4, Kak Mbl y>K€ OTMEUaJH, €CTh TaKK€ BUJ TBOPUYECTBA U MOJAUMUHSIETCS TEM KE
3aKOHOMEPHOCTSIM, YTO M paboTa y4eHOro Haj Hay4dHoiu mpoOiemoii. [IpaBna, B HEKOTOPBIX CIy4asx,
BTOpasi CTaausl - CTaaus WHKYOAallMd - MOXET OBITh BBIPAKEHA HACTOJBKO CJIa00, YTO OCTaeTCs
He3aMeueHHOW. M3 CKa3aHHOTO BBITEKAET, YTO PEIICHHE 3a7a4 HU B KOEM Cjydae He CIIEeIyeT
OTKJIQ/IBIBaTh HA TIOCIEIHUN BeYep TeEpel 3aHATHAMH, KaK, K COXKaJCHHUIO0, HEPEIKO MOCTYIAIT
CTYIeHTHI. B aTOM ciydae Oosiee cI0KHBIE M TIPUTOM Hanbosiee cofepKaTeIbHbIe U MOJIE3HbIC 3a1a4U
3aBEIOMO HE MOTYT OBITh PEIIEHBI.

Han 3amanHbiMu «HA 1OM» 3aJayaMu HAJl0 HAYMHATHh AYMaTh KaK MOXHO paHbIlle, cO3JaBas
YCIOBUS JJIsl peanu3alliu CTaJuu MHKyOanuu. Ecnu B yclnoBUM 3a/ladll UMEIOTCS YHCIIOBBIE JaHHbBIE,
HE JICHUTECh JOBOJUTH PEIICHUE 10 YUCIOBOTO OTBEeTa. UTOOBI MOTYyYUTH MPABUIBHBIN YHCIOBON
OTBET, HEOOXOAMMO XOPOIIIO 3HATH CAMHHIIBI (PU3UYECKUX BEITUYUH U YMETh MPOU3BOIUTH aKKypaTHO
Y HaJIeKHO PACUETHI.

MeToandeckue peKOMEHIAIMH JIJIs1 TOATOTOBKHU K TAOOPAaTOPHBIM paboTaMm.



OcBoeHHE CTYIEHTOM J1abOpPaTOPHOTO MPAKTHKyMa — HEOOXOauMasi COCTaBHAsI 4acTh PabOThI
CTY/IEHTAa IIPH OCBOEGHUH Kypca o0Iel (GU3uKu.

Kaxnplif CTyIeHT 32 OJIMH CeMECTp JOJDKEH BBITIOJIHHUTH 110 MHIUBHIyaIbHOMY TpaduKy ceMb
(ecnu crienagbHO HE OTOBOPEHO) JIAOOPATOPHBIX padoT. I'paduk padoT CTyJAeHT MmoyyaeT Ha IEPBOM
B CEMECTpE 3aHSATHH B COOTBETCTBYIOIIEH 1ab0paTOpHH.

Kaxxaplii cTyIeHT nepel HaqalloM CeMECTpa MOJIy4aeT MOJIHbIM KOMIUIEKT JIUTEpaTyphl - HAOOP
KHUT ¢ Ha3BaHUeM «J[abopaTopHbIil MpakTUKyM». DTOT HA0Op KHUT HEOOXOAUM ISl CAMOCTOSATEIbHON
(moMarnHei) MOArOTOBKU CTYACHTA K KaXJI0u JlabopaTtopHoil padoTe. Tema odepenHoit 1adbopaTopHOit
paboThl CTyJeHTa MOXXET OIlepexaTb JEKIUOHHBI Kypc. Kpome TOro, Tembl OKOJO YETBEpTU
nabopaTopHbIX paboT BOOOIIE HE OTPaXKEHBI B JIEKIMOHHOM Kypce. Takue nabopatopHbie pabOTHI
pacIupsIOT KPyr BONPOCOB, pPACCMATPUBAIOIIUXCS B pazaene Kypca oOmiei ¢usuku. [lo 3toit
NpPUYMHE ONHCAaHUE KaXKAOH J1abopaTopHOW pabOThl COAEPKUT JIOCTaTOYHO MPOpabOTaHHOE
TEOpPETUYECKOE BBEACHHE, OCHOBHBIE pacueTHble (opMynsl U (OpMYJIBl pacyeTra MOTPEUIHOCTH,
noapoOHOe onucanue J1ab0paTOpHOI YCTAaHOBKH, CLIEHAPHH MPOBeIeHUs 1a00paTOPHOUN pabOThI, BUJIBI
Ta0JIULl, A7 BHECEHMsI B HUX PE3yJIbTAaTOB M3MEPEHUI, KOHTPOJIbHBIE BOIMPOCHI, MAIOIINE CTYACHTY
OCYILIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOEH MOJTOTOBKH K padoTe.

Ouznyeckas 1adopaTopusi — MOMEIEHUE MOBBILIEHHON onacHOocTU. [loaTOMY, BCe CTYyAEHTHI B
Havaje KaXJI0T0 CeMecTpa Iepel HadaiuoM paboThl B JIaOOPATOPUH MPOXOIAT HHCTPYKTAXK TT0 TEXHUKE
6e3onmacHocTH. Kakaplii CTYACHT B CHENMAIBHOM JKypHAJle CTaBUT CBOIO IMOJIMUCH O TOM 4YTO OH
MPOCITyIIAJl HHCTPYKTAX MO TeXHUKE 0€301macHOCTH paboThl B Ja00opaTopuu M 00S3yeTCs BBIIOIHATH
BCE ITYHKTHI HHCTPYKTaXA.

1. CTyneHThI He JOIMYCKAIOTCS B 1a00paTOPHIO:

a/ mocye BTOPOro 3BOHKA,

0/ B BepxHeil ofex/e.

2. CTyzmeHT AomycKaeTcsl K BBIIOTHEHUIO pabOThI TOJBKO TMOCIE MPOBEPKH IMpernogaBaTesieM
TOTOBHOCTH CTYJICHTA.

['0OTOBHOCTH CTy/IeHTa K BBIMOJHEHHUIO TAOOPATOPHON PabOTHI COCTOUT B CIEAYIOIIEM:

a) TIOJTHOCTHIO MOATOTOBJICHA K C/Iaue Mpeablayias padora,

0) moaroroBiieHa TeKymas paboTa, MOATOTOBKA BKJIOYAET: HAa3BaHHE paOOTHI, CXEMY
yCcTaHOBKH, paboune (opmyisl U (GopMmynbl s pacdera MOTPEIIHOCTEH; MepedyeHb MPUOOPOB U
MIPUHAIJICKHOCTEH (TEXHUYECKHE XapaKTePUCTUKH 3aMOHSIOTCS B JIaOOpaTOPHUH); NIEpeueHb 3a1aHnui
Y TaOIUIIBI U1 IPSIMBIX U3MEPEHU;

B) 3HaHUE HKCIIEPUMEHTA U TEOPUU JAHHOM pabOThI B paMKaX OMUCAHMs padOThI B MPAKTUKyMe
1 yyeOHHUKa 10 Kypcy o01men pu3nku.

3. CTyzeHT He TOMyCKaeTCs K BBITIOJHEHUIO PabOTHI, €CITH:

a) OTCYTCTBYET JIa0OpaTOPHBIN KypHAJ WJIM YKa3aHHBIE B TyHKTE 2-0 3aMucH B HEM,

0) CTYZICHT He 3HAaeT TCOPUH PabOTHI B paMKaxX TEOPETHYECCKOTO BBEJCHHS B NMPAKTHKyME M HE
MPEJICTaBISIeT OTUYETINBO, YTO M KAKUM METOJIOM OH OyJIeT U3MEPSITh;

B) UMeeTcs OoJiee 0JJHOM HEeCAaHHON paboTHI;

T') HE TIOJITOTOBJICHA K caue mpeaslayias padoTa.

4. CTyAeHThI, HEJIOMYIICHHBIE K BBIMOJIHEHUIO M0 I.I1.1-a, 3, BHIMOIHIIOT paboTy B 3aU€THYIO
HEJIeITIO.

5. CryneHTaM, MPOIYCTUBIINM 3aHATHS 10 YBOKHUTEIHHBIM IPHYUHAM (MMEETCS JIOMYCK W3
JIeKaHaTa), MPeI0CTaBUTh B TEYCHHE CEMECTPA BO3MOXKHOCTD BBITTOJTHEHUS JTFO00M CBOOOIHOM paboTHI,
HE BKJIIOYEHHOU B €r0 MHIWBUAYAIbHBIN rpaduk. J{Jis 3Toro mpenoaaBatelb T0JDKEH B J1a00OpaTOpHOM



KypHaJle CTyIeHTa cliejaTh 3alKucCh C MPOChOON TOMYCTUTh CTY/IEHTa B YA0OHOE ISl CTyJIEHTa BpeMs
K BBITIOJIHEHUIO PabOTHI (yKa3aTh HOMEpP paboThl, BEIOpaHHOW MperoaaBaTesieM U3 MeHee 3aHAThIX, YTO
COOTBETCTBYET KOHITY criucka «I paduk BeIMOTHEHUS pabOT CTYICHTAMUIY).

6. B TedeHue omHOTO 3aHATHS JIOMYCKAETCs BBHIMOJIHEHHWE HE Oojiee OMHOHN J1abopaTOpHOU
paboTHL.

7. He nomyckaercsi coBMmecTHass paboTra 2-x M OOJbIIEro 4YHcia CTYACHTOB 3a OJHOM
YCTaHOBKOM, €CIIM 3TO HE MPEAyCMOTPEHO METOJWYECKUMHU YKa3aHUSIMU K BBIIIOJIHEHUIO TaHHOU
paboTHI.

[paBuna BexeHus 1abOpaTOPHOro KypHaa CTyICHTA.

1. B kauecTBe jxypHaja UCIOJIb3yeTCsl TETPab OONBILIEro pa3mepa.

2. Ha TUTYJIBHOM JIHCTE JKypHaja MOJKHBI ObITh yKa3aHbl (DaMUJIUS U MHUIHAIBI CTYACHTA,
HOMEp TPYIIIIHIL.

3. Odopmienue kaxaod pabOThl HAYMHAETCS C HOBOM CTpaHulbl. CxemMbl U rpaduxu
BBITIOJTHSIOTCS KapaHJallloM, BCE 3alKMCH JENaloTCi PYYKOM, AN TpadMKOB HCHOIB3YEeTCS TOJBKO
MUJIMMETpOBas Oymara, rpaduku BKJICHBAIOTCS B BUAE CTPAHUIIBI B JIAOOPATOPHBIN KypHAIL.

4. Tpu opopmiteHUn pabOTH PEKOMEHIYETCS BBIICISTH CTPAHMIIBI JIJIsl pacdeta. Ha pacyeTHBIX
CTpaHUIaX JIOJDKHBI 0053aTeIbHO MPUCYTCTBOBATh paboune (OPMYIIbI C TIOJICTAHOBKOW PE3yJIbTaTOB
MPSAMBIX W3MEpPEHUN W (PU3MYECKMX KOHCTAHT B OJHOW CHCTeMe enuHUIl. Ha 3Tux ke crpaHumax
MIPOU3BOJIUTCS PaCUeT MOTPEITHOCTEH.

5. Odopmnenue paboThl 3aBepIlaeTCs HAMHCAHMEM 3aKIIOUEHUA. B 3aKiIi04eHUU JOJKHBI
COJIEP>KaThCSl OTBETHI HA CJIEIYIOIINE BOIIPOCHI:

a) YTO U KaKHUM METO/IOM U3MEPSIIOCH,

0) pe3ynbTaThl C aOCONIOTHOH ¥ OTHOCHTEIHHOW TMOTPEIIHOCTSMHU, JIOBEPHUTEIHHOM
BEPOATHOCTHIO;

B) aHAJIU3 PE3YJIbTATOB U MOTPEIIHOCTEM.

[Tpuem 3aueta no 1abopaTopHOM paboTe 3aKIH0YAETCs B IPOBEPKE:

a) pe3yJabTaToB PabOTHI,

0) TOCTOBEPHOCTH PacCUY€TOB U UX COOTBETCTBUS MIPSIMBIM U3MEPEHUSIM

B) MPaBUILHOCTU TOCTPOEHUS TPaAUKOB,

) odopMieHHs pabOTHI U 3aKJIFOUEHUSI.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJISA TPENIOJABATEJIEA

l.IlogroroBka k nexkuuu. Cpa3zy Iocie NPOYTEHHUS OUEPENHOM JIEKIMU HaJ0 Ha4YMHATH
MOArOTOBKY K cienyromieil. CocTaBuTh IJIaH (HE KOHCIEKT!) JIEKIMH, B KOTOPOM YyKa3aTh, Kakue
BOIIPOCHI U B KaKOH IOCIIE€0BATEIbHOCTH OYAYyT M3JaratbCs, Kakue JEMOHCTpAaluu M Korja OyayT
nokazanbl. He crmemgyer meperpyxkarh JIEKIMIO JIEMOHCTpPAlMSIMH — ONTHMAaJbHOE YHCIIO
JIEeMOHCTpAINi, KaK MMPaBIIIO, paBHO 3-5. 3aTeM mpojenaTh HeoOX0MuMble BRIKIAAKH. Jlanee ciemyer
O3HAKOMHTBCSI C TE€M, KaK M3J1aracTcsi COOTBETCTBYIOIIMM BONPOC B HECKOJBKHMX 3aCiIyKHBAIOIIUX
noBepus yueOHbIX mocoOusx. Ha nmekiuio HyKHO UITH, 0€3yKOPU3HEHHO Biajies MaTepuanoM. [Tnoxo
MOJIrOTOBUBIIMICS JIEKTOp OyAeT Iymarh HE O TOM, KaK 3aWHTEpecOBaTh M yBIEYb ClylIaTenei, a
oracarbcsl, Kak Obl He 3a0bITh KaKOW-IMO0 BBIBOJ UIH (DOPMYITHPOBKY.

2. Xapakrep nekuuu. Kaxxnas nexuus J0JDKHA YUTAThCSl HEMPHUHYXKJEHHO, €CIIU JIEKTOPY BO
BpEMS JIEKIIMHM CKYYHO, TO CJIYIIATEIsIM B IECATh Pa3 CKy4yHee.



Jlekuuy JOKHBI OBITH SMOLMOHAIBHO OKpamIeHHBIMH. OYeHb OINBITHBIH, TBOPYECKH
paboTarouii JEKTOp MOXET I03BOJUTH ceOe BO BpeMs JIEKIUH HMIpoBu3anuioo. OmHAKO 3TO
JOMYCTUMO JIMIIb Ha OCHOBE 0€3yKOPU3HEHHOTO BIIAJICHUS W3JIaraeMbIM MaTepHaioM. YuTas JIEKIHIO,
HYXXHO CTPEMHUTbCS OyIUTh MBICIb, pacCyXIaThb BCIyX, BOBJEKas B 3TOT IPOLECC CTYJICHTOB.
OrpoMHOe 3HaUeHUE UMEET KYJIbTypa peuH, HerpreMiieMa CONBUMBAst, HECBSI3HAS PEyb.

3. Texnuka yreHus. B Havane jnekunu HY)KHO J1aTh KpaTKOE BBE/IECHHE, aHHOTAIMIO, 0030p IS
OpHeHTHPOBKHU. PacckazaTh 0 yem OyJeT pedb, 4TO M Kak Oy/IeT BBISICHEHO WJIM IOJIy4eHO. 3aKOHYHB
U3JI0KEHHE, KaKoro- JH0O0 BOIpOCa, AaTh pe3toMe, 0003peTh cleslaHHoe. ['0BOpUTh TPOMKO, BHSATHO,
pa30opunBO, MHCaTh KPYITHO, aKKypaTHO M 4eTko. CllenTh 3a TEMIIOM YTeHHs. TeMI J0JbKeH OBITh
JOCTaTOYHO YMEPEHHBIM JUI TOTO, YTOOBI CTYIEHTHI YCIIEBAJIH CIECIUTHh 32 XOAOM PACCYKICHHHA U
3aMMCBIBaTh OCHOBHOE, M BMECTE, C TEM JOCTATOYHO KUBBIM, YTOOBI HE BOIIAPHIIACH CKYKA.

4. CooTHomieHHE JeKIMA ¢ yueOHUKOM. B nexiun u yueOHUKE paccMaTpUBAIOTCS OHH U T
K€ BOIIPOCHI, HO B Pa3HBIX PaKypcax M Pa3IMYHbIMHU BBIPA3UTEIBHBIMH CpeACTBaMHU. B oTimume oT
ydeOHHMKa B JIGKLIUHM HCIIOJIB3YIOTCS JKECThI, MUMHUKa, OOJblIas cBOOOJAa M BBIPA3UTEIBHOCTH PEUH,
JIEMOHCTpalMu. B M3BECTHOM CMBICIIE MOXKHO CKa3aTh, YTO JIEKIMS W y4eOHHK HE TyOIHpYIOT, a
TOTOJHSIOT IPYT IpyTa.
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