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1 ]_le.J'II/I 1 32291 U3YUYCHHUSA TUCHUIIIMHBI

1.1 Heab 1ucuunJInHbI

® [03HAKOMUTH CTY/ICHTA C UACSIMHU, TOHITHSIMH U METOJIAMH AJIIEKTPOIUHAMUKHY,

®  CO3[aTh OCHOBY /IS OCBOCHHUS OCTAIILHBIX Pa3/IeliOB Kypca TeOpEeTUIeCKOr (pU3nKu 1
JUCIHIUIAH CIISIHATN3aIlAH, a TAKKE CAMOCTOSTENILHOM HAYydHOH palboTHI,

e  CIOCOOCTBOBaTh (POPMHUPOBAHUIO IIMPOKOTO B3IIIAJA HA HAYKY M TOCTHIKCHHIO
HAyYHOTO METOJa, Pa3BUTHIO (DU3UYECKOTO MBIIUICHUS,

® Hay4yuTh CTYACHTAa NPUMEHSTHh WJCH, TOHATUS M METOABI DIEKTPOJMHAMHKHU IPH
penieHnn pU3NIECKUX 3a1a4.

1.2 3agaun TUCHMIIIMHBI

®  03HAKOMJICHHE CTYAEHTOB C OCHOBHBIMHU MOHSATUSIMH 3JIEKTPOJUHAMUKH,

®  03HAKOMJICHHE CTYJIEHTOB v OCHOBaMH MaTeMaTHIECKOIO
ANEKTPOIMHAMUKH,

e BHIPa0OTKAa Yy CTYACHTOB B3TJIsAJa HA OJIIEKTPOJAUHAMUKY KaK Ha IEJIOCTHYIO
JUCHUILIMHY, OXBAaThIBAIOIIYI0 IIMPOKHM KPYr SIEKTPUYECKUX, MArHUTHBIX U ONTHYECKHUX
SIBIICHMI,

e oOyueHHWE CTYICHTOB METOJaM TMPOBEJICHUS  KAYECTBEHHBIX  OIICHOK W
KOJIMYECTBEHHBIX BHIUMCIICHHI B MPOCTHIX 3a7a4aX, OTHOCSIIUXCSA K 00CYKIaeMOMY TIPEIMETY,

e BBHIPA0OTKA y CTYACHTOB TMOHHMMAHHUsS CYIIECTBEHHO PEISITHBUCTCKOTO XapakTepa
KJIACCUYECKOM 3IEKTPOAUHAMUKH.

ammapara

1.3 MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JucuumimHa «OJIeKTPOIMHAMUKA U TEOPHUSl OTHOCUTEIBHOCTUY» OTHOCUTCS K Moayito
"OCHOBBI TPEAMETHBIX 3HaHUU 1Mo mpoduiio «Pusuka»". Moayab OTHOCHTCSA K 00s3aTEIbHOM
YacTH M SBIISETCS 0a30BbIM TEOPETUYECKMM M MPAKTUYECKHMM OCHOBAHMEM JUISI MOJATOTOBKH
6akanaBpoB MO MpopuiTio «DUNKaY.

N3ydyeHue qUCHUILIHHBI «DJIEKTPOJUHAMUKA U TEOPUs OTHOCUTEIILHOCTH» Oa3upyeTcs Ha
3HAHMAX, YMEHHSX, HAaBbIKAX, CQOPMUPOBAHHBIX B MPOLECCE M3YUEHHS IUCLUILUINHBI
«Maremaruueckue MeToJbl B (DU3UKe», «INEKTPUUECTBO U MArHeTH3M» M LIKOJIBHOM Kypce
busuKy.

[ToHsATHSA, 3aKOHBI U METOJbI, BBEJCHHBIE B JUCLUILIMHE «DIEKTPOJUHAMHUKA U TEOPHUs
OTHOCHUTENIBHOCTH», OyIyT HCIONb30BaThCs IpPU M3YYCHHU IUCHUILIINH «PoOoTOTEXHHKA»,
«Tepmoaunamuka, craTucTudeckas pusnka u ¢pusnueckas KHHeTHKa», «KBaHTOBas MEXaHUKa a
TaKKe AJIs MTOCIEIYIOIIEro MPOX0XKICHUS MeJarOrMuecKoil MPaKTUKHU, NOATOTOBKH K UTOrOBOM
rOCy/IapCTBEHHOM aTTECTAIUH.

1.4 IlepeyeHb NUIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AWCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI POrpaMMBbl
I[I/ICI_[I/IHJII/IHa «3JICKTpO,Z[I/IHaMI/IKa H TCOpHUA OTHOCHUTCIBHOCTH o0ecreynuBaeT

WHCTpYMEHTapuil (GOPMUPOBAHUS CIEAYIOMIHIX MPO(HECCHOHATHFHBIX KOMIIETCHIIUN OaKaiaBpoB

No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM JUCIUTUIMHBI
g, | KOMIET | KOMIETEHIHHI (wm e€ 00y4aroIuecs JOIKHbBI
" | eHuunm 4acTH) 3HATh YMeETh BJIaJEeTh

1. IIK-1 CnocobeH ocBauBaTh | NpeaMET, Liedb, | MpUOOpeTaTh HaBbIKaMU
" UCTOJIB30BATh | 3aJauu U HOBBIE HayYHO- IPUMEHEHHS
6a3oBbIe Hay4YHO- | METOJIbI TEOPETUYECKUE ¢bu3nyeckux
TEOPETUYECKUE ¢u3uky, eé 3HAHUS TEOpUH K
3HaHUS U | MEeCTO B aHaJIN3y
PAKTUYECKUE YMEHHsSI | CUCTEME HayK; POCTEHIITNX




No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM JTUCIUTUIMHBI
. | KOMIET | KOMIETEHIHHI (nnm eé o0yyJaronuecst JOJIKHbI
" | eHuunm 4acTH) 3HATh YMeETh BJIaJEeTh

10 TEXHOJIOTHYECKOMY | (hyHIIaMEeHTaIbH TEOPETHUECKU
u ¢usnyeckomMy | bie pU3NIECKUE XU
00pa3oBaHuUIO B | TEOpUU H MIPUKIIAJTHBIX
npoeccuoHaITbHON 3aKOHBI; BOIIPOCOB
JEATeIbHOCTH MIOHUMATh,

aHAJTM3UPOBAThH

bu3nveckyro

CYIIHOCTb

SIBJICHUU 1

IIPOLIECCOB,

MIPOUCXOIAIINX

B IIPUPOJIE U

TEXHUKE

2. IK-2 Cnocoben METO/IbI U IIPUMEHSTD HaBbIKaMU

KOHCTPYHUPOBATh PUEMBI 0a30Bble 3HAHUS | IPOBEACHUS
coJiepKaHue MIOCTaHOBKH IUISL peIIeHUs bu3ngeckux
TEXHOJIOTUYECKOTO U | (pu3mveckoro TEOPETUYECKUX U | HAOMIONeHUH
¢du3nvecKoro OKCTIIEPUMEHTA, | MPAKTHYECKUX "
o0Opa3oBaHUs B | CIIOCOOBI €ro bu3nyeckux 9KCHEPUMEHTO
COOTBETCTBUH C | MareMaTHYecKo | 3ajay, MPaBUJIBHO | B, PELICHUS
tpeboBanusamu ®I'OC | it 06paboTKu; OpPraHM30BBIBATH | IPOCTEHILINX
OCHOBHOT'O U CPEJIHETO | 3HATh METOJBI U | (puznueckue TEOPETHUECKU
oOmiero o6pa3oBaHus, | IPUEMBI HaOIIOIEHUS U XU
C YPOBHEM pAa3BUTHUS | PEUICHUS HKCTIEPUMEHTHI, MIPUKIIATHBIX
COBPEMEHHOM HAyKH M | KOHKPETHBIX aHAJTM3UPOBATh 3a1au
C Y4eTOM BO3PACTHBIX | (PU3UYECKUX UX Pe3yNbTaTHl,
ocoOeHHOCTeH 3ajad, OCYIIECTBIATh
oOyyJaromuxcs ¢busnyeckue IIOCTPOEHHE

MPUIIOKCHUS MaTeMaTHYECKUX

MaTeMaTU4eCKu | MOJeIen

X MOHATHUI bu3nyeckux

SIBJIEHUU U
POLIECCOB

2. CTpyKTYpa M coiep:KaHHe JUCIUIITHHbI

2.1 Pacnpenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAAM pador
Oobmas Tpy10€MKOCTh JUCIHUILTHHBI cocTaBisieT 3 3a4.en. (108 uacoB), ux pacmnpeneneHue
1o BUJaM paldoT mpescTaBiIeHo B Tabnune (0a cmydenmos ODO).

Bun yue6HOI paboThI Bcero CemecTpbl
4acoB (dacor)
6
KonraktHas pabora, B TOM uncJe: 54,3 54,3
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHAaTHA IEKIIMOHHOTO THUIIA 20 20 - - -
JlaGopaTopHble 3aHATHS - - - - -




3aHATHS] CEMMHAPCKOTO THIIA (CEMHUHAPBHI, 28 28 i i i
IIPAKTUYECKUE 3aHSTHSI)
MNuas koHTaKTHas padora:
KonTtposs camocrositensHOl paboTsl (KCP) 6 6
ITpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 4HucJIe: 18 18
Kypcogast pabota - - - - -
ITpopaboTka ydeGHOTro (TEOPETHUECKOT0) MaTepraa 6 6 - - -
BrinonHenne MHAMBHUIyaNbHBIX 3aaHUH (TIOATOTOBKA 4 4 i i i
COOOIICHNH, TPE3EHTAINI)
Pedepat 4 4 - - -
[ToaroToBka K TEKylemMy KOHTPOJIIO 4 4 - - -
KonTpoJib:
IToaroroBka K 3K3aMeHy 35,7 35,7
OO0masi Tpy10€eMKOCTh qac. 108 108 - - -
B TOM HCJIe KOHTAKTHAA | o 43 | 543
padora
3a4. ef 3 3

2.2 CTpyKTYypa AMCUMILIMHBI:

PacnpenencHue Bua0B yueOHOM pabOThI U MX TPYJOSMKOCTH IO pa3jeiaM AUCIIUTUIAHBL.
Paznensl qucuumiuHbl, u3ydaemeie B 6 cemectpe (01 cmyodenmos ODPO)

No KonunuectBo yacos
- AynutopHas CamocTrosTenbHas
pasne HaumeHnoBanue paznenos
1 Bcero pabota pabota
JI 113 JIP
1 2 3 4 5 6 7
DNEeKTpOJMHAMMKA KaK pa3zel 5 2 2 - 1
1. TeopeTnueckor ¢puzuku. OOmas
TEOPHUsI ANEKTPOMArHUTHOTO MOJISI
2. DIEKTpOCTaTHKA. 9 2 4 - 1
3. KBaszucranuoHapHsie N0 5 2 2 - 2
4. DIEKTPOMarHUTHBIE BOJHBI 9 2 4 - 2
5 N3nydyeHue 371eKTpOMarHuTHBIX 9 2 4 - 2
BOJIH.
CrenmanbHast Teopus 9 2 4 - 2
6. OTHOCUTEJILHOCTH.
ITpeo6pazoBanus JlopeHna.
7. PensaTuBUCTCKAsl TMHAMMKA. 5 2 2 - 2
8. OnekrpoauHamuka CTO 5 2 2 - 2
Makpockonuueckas 6 2 2 - 2
9. JIEKTPOAMHAMUKA.
Cucrema ypaBHeHuil MakcBena
I1oCTOSIHHBIN TOK U IIOCTOSTHHOE 6 2 2 - 2
10.  |marHuTHOE 1OJIE
beicTponiepeMeHHbIE OIS
UTOI'o 20 28 - 18




2.3 Coneprxanue pa3aesioB AUCHUNIHHBI:
2.3.1 3anaTHA JEeKIINOHHOI0 THIIA

OnHmreitHa. [Ipeo6pazoBanus Jlopenua.
PenstuBucTCcKas KMHEMaTHKA.
WHBapuaHTHBIE BEIUYUHBI B TEOPUU
OTHOCHUTEIBHOCTHU. MIHTEpBaII M
COOCTBEHHOE BpeMsl.

Knaccugukarus MHTEpBaJIOB U IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEK]Y COOBITHIMH.

HaumenoBanue dopma TEKyIIEro
Ne Conep:xanue pazzaena
pazzena KOHTPOJISI
1 2 3 4

OnexTpoauHamMuka |(MaTemaTuueckuil annapar Omnpoc

KaK pazJien EKTPOANHAMUKH. DyHAMEHTATIbHBIE

TEOPETUYECKON KOHCTAHTBI U XapakTep GU3NIeCKUX

¢bu3uKu. TEOPU.

Oomast Teopust DNEeKTpOJMHAMMKA BaKyyMa U TOUEYHBIX

JIEKTPOMArHUTHOTO |3aps10B. 3aKOH COXpaHEHUs 3apsia U

0JIA ypaBHEHue HenpepblBHOCTH. CucTeMa
MHUKPOCKOIIMYECKUX YPAaBHEHUN
Makcsemia. Tok cMeleHHUs.

[ToTeHManel 31EKTPOMarHUTHOTO MOJIS,
KaJMOpOBOYHAS MHBAPHUAHTHOCTb.
CoxpaHeHMe dHEPruu, UMITYJIbca U
MOMEHTA UMITYJIbCA.
2. DNEeKTpOoCTaTHKA. YpaBHEHHUS dIIEKTPOCTATUKH. Omnpoc
MynbTUIIONBHBIE Pa3I0KEHUS
MOTEHUHUANIOB. J[UMOJILHBIN U
KBaJIpYyIOJIbHBII MOMEHTBI. DHEPIHUs
CHCTEMBI 3apsI0B.

KBa3zucranuonapsslie| Y c10BUs KBa3UCTAllMOHAPHOCTH. Omnpoc,

0JIA KBa3zucranmoHapHoe MarHUTHOE T10JIE. KOHTpOJIbHast paboTa
ITosie HEPENATUBUCTCKOTO PABHOMEPHO Nel
JBIDKYILLErocs 3apsia. MarHUTHBIM MOMEHT

4. OnexTpoMarHuTHele |BoiaHOBOe ypaBHeHUE. DnekTpoMarHuTHele (Ompoc

BOJIHBI BOJIHBI B BakyyMme. [lonspuzanus
JIEKTPOMArHUTHOM BOJIHBI

N3nyuenne [Tose cucTembl TPOM3BOJIBHO ABMKYIHXCS |Pedepar, ompoc

JIEKTPOMArHUTHBIX |3apsI0B.

BOJIH. Pewrenus ypaBHeHUH U1 IOTEHIMAIIOB.
3ama3apIBarole NOoTeHIManbl. JunoasHoe
npuOIIMKEeHHE B 3a/1a4€ 00 U3ITyUYeHHUH.
Pacnpocrpanenue BosH. Paccesanue
AJIEKTPOMAarHUTHBIX BOJIH. PajnanmonHoe
TPEHHUE.

CneunanbHast OcHOBBI cieUaNbHOU TEOPUH Ompoc

Teopus OTHOCUTEJILHOCTH.

oTHocuTenbHOCTH. |Mexanuka CTO. Dnexkrpoannamuka CTO.

[TpeoOpazoBanms OkcnepumeHTanbHble ocHoBaHus CTO.

JlopeHua. [IpUHIUIT OTHOCUTEBHOCTH, MIOCTYJATHI




YersipexmepHasi OpMyIHPOBKa TEOPUH
oTHocuTeNbHOCTHU. [IpeobpazoBanus
JlopeH1ia kak MOBOPOT CUCTEMBI KOOPAUHAT
B IIpOCTpaHCTBE MUHKOBCKOTO. 4-BEKTOPbI
U 4-TeH30pbl, KOBapHaHTHas (opMma 3ammucu
($U3NIECKUX 3aKOHOB. 4-CKOPOCTh U 4-
YCKOPEHHUE.

PenstuBucrckas
JTUHAMHKA.

4-AMIyNbC  YACTHULIBI MU PEISITUBUCTCKU-
KOBapHaHTHOE 0000IIIeHIe BTOPOTO 3aKOHA
HeroTona. DHeprus, UMITyJIbC U Macca
PENATUBUCTCKOM YacTHIIbI. 3aKOH
COXpaHEHHUS SHEPTUU-UMITYSIbCA. DHEPrus
oKos1. be3amaccoBbIe YacTULIBL.

CuctemMa CBsI3aHHBIX YaCTHII, €€ Macca 1
sHeprus cBs3u. Jledext mace. [lpumepst
MPUMEHEHHSI 3aKOHOB COXPAHEHUS B
anepHoi pusnke U PU3MKE TEeMEHTAPHBIX
YaCTHII.

Ompoc

DneKTpoAHaAMUKA
CTO

WMHBapraHTHOCTH 3apsiia, YETBIPEXMEPHBIN
TOK.

PenstuBucTCKU-UHBapUaHTHAS
(dbopMynupoBKa ypaBHEHHN ISt
IIOTEHIUAJIOB. TEeH30p MIEKTPOMATHUTHOTO
1oss. TeH30p sHeprum- UMILyJIbca
JIEKTPOMArHUTHOIO I1OJIS.

KoBapuanTHas 3anuch ypaBHEHUI
Makcsena.

3aKoHBI TpeoOpa3oBaHus TS
HaNPSLKEHHOCTEH MMOJIEH, ISl YACTOTHI U
BOJIHOBOI'O BEKTOpA MIEKTPOMATrHUTHOMN
BoJHEL Jlommiep-3¢dexr.

JIBMKEHME YacTUILL B TOCTOSIHHBIX
JIEKTPUYECKUX U MArHUTHBIX NOJISX.

Ompoc

Makpockonuueckas
JIEKTPOAMHAMMUKA.
Cucrema ypaBHEHUI
Makcsemia

DneKTpoAMHAMUKA CIUIOIIHBIX CPE
BpIBOJ1 OCHOBHBIX YpaBHEHUH IOJIA.
[Tonmapusanus cpeasl B SIEKTPUIECKOM
nosie. CpeHsisi INIOTHOCTh TOKA U CPeTHSS
IJIOTHOCTB 3apsija B Cpele.

Cucrema ypaBHEHUM 17151
3IEKTPOMArHUTHOTO TOJIS.

Cucrema rpannuHbIxX yciaosuil. [Ipenenst
MIPUMEHUMOCTH YPAaBHEHHH CBSI3U. 3aKOH
COXpPAaHEHUs SHEPTUH.

Ompoc

10.

ITocTosIHHBIN TOK U
IIOCTOSIHHOE
MAarHuTHOE TI0JIE.
beicTponiepemMeHHbIE
0JIs

3akoH Oma. JInHelHbIi MPOBOJHUK C
MOCTOSTHHBIM TOKOM. I10CTOSSHHBIN TOK B
IIPOBOJIALLEH CpeAE.

MarauTHOE 1oJjie TOCTOSTHHBIX TOKOB.
MarauTHBEIE CBOMCTBA BEIIECTBA!
JTaMarHeTUu3M, apaMarHeTus3M,
(dbeppoMarHeTu3M, MarHUTHBIE CBOKCTBA
CBEPXITPOBOTHUKOB.

Omnpoc, KOHTpOJIbHAS
pabota Ne2




DNEKTPOMarHuTHOE MOJIE B CPENE C
nucriepeneit. Jlucriepeust cBera.
Uepenkosckoe uznydenue. [lpenen
reoMeTpuieckoil ontuku. Audpaxuus

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

ILi1aHbI CeMUHAPCKUX 3aHATHIA.

Tema 1. Pemenue 3ajau BEKTOPHOTO aHAIN3A.

Tema 2. DHeprus cucTeMsbl 3apsJI0B.

Tema 3. Pemenue 3agau /uis Npon3BOJIBHBIX MOJIEH.

Tema 4. Pemenue 3aga4 1o pacueTy HHTEHCUBHOCTEN AJIEKTPOMAarHUTHBIX MOJEH.

Tema 5. Pemenue 3aau s cratnueckux nojieid. Teopema I'aycca. YpaBHenue [lyaccoHa.
3axoHn buo—Casapa.

Tema 6. Pemenue 3agau cenuanbHON TEOPUH OTHOCUTEIIBHOCTH.

Tema 7. PemeHue 3amay peENsSTUBUCTCKOM MEXAHUKHU. PEIATUBUCTCKHE YaCTHULBI,
cBOOOJHBIE U B HOJIE.

Tema 8. Pemienue 3agad Ha McciIeA0BaHUE CBOMCTB U3ITy4EHUS.

Tema 9. Pemenue 3aau Ha OCHOBHBIE CBOMCTBAa ypaBHEHU MakcBeuia.

2.3.3 JIaGopaTopHbBIe 3aHATHS
He npedycmompenui

2.3.4 IlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
He npedycmompeno

2.4 llepeyeHb yu4eOHO-METOAMYECKOT0 0O0eceUeHus AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcst Mo JMCHHUILIHHE (MOLYJII0)

[lepeuenp yueOHO-METOIMUECKOTO 00eCeUeH s TUCIUTIIHHEI 10
Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITETILHON paboThI

1 2 3

1| IIpopaborka |BacmibeB, A.H. Kinaccudeckas snexrpomunamuka. Kpatkuii Kype geximit

y4eOHOTO /A.H. BacunbeB. — U31. BXB- [erepOypr, 2010. — 288 ¢
(reopernueckoro)|Beprenec, C. H. Teopetnueckas ¢puzuka. Obmiast Teopust

MaTepuana  |OTHOCHTEIBHOCTH: ydeOHUK A OakanaBpuara u maructpatypsl / C. H.
Beprenec. — 2-e u3a., ucnp. u gon. — M.: U3narenscto FOpaiit, 2018.
— 190 c. — (Cepus: bakanasp u maructp. AkaleMUYECKUH KypC). —
ISBN 978-5-534-03243-7. — Pexum noctymna : www.biblio-
online.ru/book/B09D8A54-E4A3-4FA2-A7C4-60B6B1E06137.

2| Bemoanenue |Bacunbes, A.H. Knaccuueckas anexrpoaunaMuka. Kpatkuil Kype neximit
unauBuAyanbHbIX|/A.H. Bacunbes. — M3n. BXB- Ilerepoypr, 2010. — 288 ¢
3alaHuI AnnecuuH, C.C. OCHOBBI 2EKTpPOAMHAMUKH. Teopus, 3aa4u U TECTHI:
(moaroroBka |yuebnoe nocobue / C.C. Amnecnus, JI.U. Yepupimosa. — CaHKT-
coobmenuit, |[lerepOypr: Jlans, 2016. — 576 c. — Pexum nocryna:
npe3eHTanmii) |https://e.lanbook.com/book/87725.

3 Pedepar AmnnecauH, C.C. OCHOBBI 21EKTPOAUHAMMKH. Teopus, 3aa4u U TECTHIL:
yuebnoe nocodue / C.C. Amnecuu, JI.U. Yepupimosa. — CaHKT-
[TetepOypr: Jlanb, 2016. — 576 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/87725.




3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanu3anuy pa3IUuHBIX BUJOB y4eOHON
paloThl B Tpolecce M3YYeHHs AMCUUIUIMHBI MPEAyCMAaTPUBAETCS HCIOJIb30BAaHHE B y4eOHOM
nporiecce CIeAYIOMNX aKTUBHBIX M UHTEPAKTUBHBIX (DOPM MTPOBEICHUS 3aHATHI:

® JICKIUU;

® BBINOJTHCHNE WHANBUAYAIBHBIX 3aJJaHUH (IOATOTOBKA COOOIICHMIA, TPE3EHTAIINN );

® [IOArOTOBKA MMCbMEHHBIX peepaToB Mo TeMaM Kypca.

METOAUYECKHUE YKA3AHUSA JJIsA OBYYAIOIIUXCA IO OCBOEHHIO
JUCIUITJIMHBI.

PexoMeHja1um 1o 0CBOEHUIO AUCLIMITIIMHBI HA JIEKIIMOHHBIX 3aHATUAX:

e rfepel OdYepenHOM JeKuuMed HeoOXOAMMO TPOCMOTPETh IO  KOHCIEKTY H
PEKOMEHIOBaHHOW y4eOHOMU JTUTepaType MaTepuall peabLayIeH JISKIUY;

e (0erjo 03HaAKOMUTHCS C COAEPIKaHUEM OYEPETHOMN JIEKIIMH 110 OCHOBHBIM MCTOYHUKAM
JUTEPaTyphl B COOTBETCTBUU C paboyeil MporpaMMOn AUCHUTUINHBL

® [IpH 3aTPYIHEHHUSIX HEOOXO0JMMO 0OPATUTHCS K JIGKTOPY 10 IpauKy ero KOHCYJIbTaIHi
WM HA IPAKTUYECKUX 3aHATHUSX.

4. OueHOYHbIE U METOANYECKHE MATEPUAJIBI

4.1 OueHo4Hble cpeacTBA A5 TEKYLIero KOHTPOJIsSI yCIIeBAaeMOCTH U ITPOMEKYTOYHOM
aTTecTanuu

OrneHoYHBIE CpeACTBA IpeIHa3HAueHbl Ui KOHTPOJS M OLEHKM 00Opa30BaTENbHBIX
JTOCTIDKEHUH 0OyJaromuxcs, OCBOMBIIUX MPOrpaMMy y4eOHOH IUCHMIUIMHBI «Ha3BaHHE
JTUCUUTUTMHBI.

O1eHOYHBIE CPENICTBA BKJIIOUACT KOHTPOJIbHBIE MaTepHalbl JUIS MPOBEJCHUS TeKYIIero
KOHTPOJISl B (GopMe JOKIaga-Mpe3eHTAU, Pa3HOYPOBHEBBIX 3aJaHUN, U MPOMEKYTOYHOI
aTTecTaluu B (hopMe BOIIPOCOB K IK3aAMEHY.

OrneHoYHbIE CpeACTBA U HMHBAJIUAOB W JHUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU

3JI0POBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX MICUX0()U3NYECKHX 0COOCHHOCTEH.

— IIp1 HEOOXOAMMOCTH MHBAIHJIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEJOCTABIISIETCS IOTIOIHUTENFHOE BPEeMs ISl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpHU TIPOBEICHUH MPOLEIYPhl OLCHUBAHUS PE3yIbTaTOB 0OYyUEHHsI MHBAINUOB M JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMAaTPUBAETCS UCIOJIb30BAHUE TEXHHUUECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOIUMOCTH ISl 00YJarOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSAMU 3/I0POBbS
U UHBIKIOB TMpOIEIypa OLEHUBAHUSA pPE3YyIbTaTOB OOYYEHUS N0 JUCLUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipouienypa oleHUBaHUS PE3YJIbTATOB OOYYEHUs WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOpPOBBSl 110 JUCHMIUIMHE (MOMYJIO) TPEAyCMaTpUBAET IPEAOCTaBICHHE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OTPAaHUUYEHHUSIM HMX 3J0POBbS U BOCIPHUSITHA
UH(pOpMAIINH:

Jnist T ¢ HapyIIEeHUSIMH 3pEHUST:

— B I1e4aTHOM (hopMe yBeTUUEeHHBIM HIPUPTOM,

— B (JOpMeE AIIEKTPOHHOTO JTOKYMEHTA.

Jnst U1 ¢ HapyIIEeHUsIMH CITyXa:

— B rie4atHoi (opme,

— B (JOpMeE AIIEKTPOHHOTO JTOKYMEHTA.



I[J'DI JII ¢ HAPYIICHUSAMU OTIOPHO-ABUT'ATCIIBHOTO aIlliapara:

— B re4atHoi (opme,

— B (JOpMeE DIIEKTPOHHOT'O JIOKYMEHTA.
JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

CTpyKTypa OLCHOYHBIX CPeICTB AJIsl TeKylleil 1 MPOMeKYTOYHOH aTTecTANNU

Kon xonTponupyemoit

HaumenoBanne OILICHOYHOI'O CPEACTBA

Ne Kontponupyemsle pa3nenst
KOMITeTEHIINH (WK ee
/T (TeMBI) AUCIUTLIHHEL ™ . IIpomexyrounas
4acTu) Texymuii KOHTPOJIb
aTTecTalys
Beenenue. K-1 Omnpoc Bonpoc Ha 3x3amene 1-
] DJNEeKTpoIMHAMHUKA Kak 4
paszaen TeopeTHYecKon
176370041
Oo61mmas Teopus nK-1 Ormpoc Bompoc na 3x3amene 5-
2 | DIEKTPOMArHUTHOIO OIS 10
OJeKTpocTaTHKA. K-1 Omnpoc Bonpoc Ha 3k3ameHe
11-16
3
KBazucranuonapHsie nosst K-1 Ormpoc, Bompoc Ha 3x3amene
KOHTpOJbHas pabora | 17-20
4 Nel
OJIeKTPOMAarHUTHBIE BOJIHEBI nK-1 Omnpoc Bonpoc Ha 3k3ameHe
5 21-25
Wznyuenue nK-1 Pegepart, ompoc Bompoc Ha sx3amene
9JIEKTPOMAarHUTHBIX BOJIH. 26-30
6
CneuuanbHasi TEOpHs K-2 Ormpoc Bompoc Ha 3x3amene
7 OTHOCHUTEJILHOCTH. 31-35
[IpeobpaszoBanus Jlopenma.
PenstuBucTckas quHamuka. K-2 Ormpoc Bompoc Ha 3x3amene
8 36-40
OnexrpoauHamuxa CTO K-2 Omnpoc Bonpoc Ha 3k3ameHe
9 41-45
Makpockornuyeckas K-2 Ormpoc Bompoc Ha 3x3amene
3JICKTPOAUHAMHUKA. 46-51
10

Cucrema ypaBHEHUI
MakcBemaa




[TocTosiHHBIN TOK U K-2 Ormpoc, koHTposibHas | Bormpoc Ha 3x3amene
11 | TOCTOSIHHOE MarHUTHOE I0JIE pabotra Ne2 52-56
BeicTponepeMeHHbIE OIS K-2 Omnpoc Bonpoc Ha 3k3ameHe

57-60

12
IToxka3aTenu, KpUTEPHHU M IIKAJIA OLEHKH c(POPMHUPOBAHHBIX KOMIIETEHIIM
Kon u CooTBeTCTBHE YPOBHEI OCBOEHHSI KOMIIETEHI[UHU IIAHUPYEMBIM Pe3yJbTaTaM
HAMMEHOBaHHE 00y4YeHHUs] 1 KPUTEPHUAM UX OLlEHUBAHUS
KOMIIeTeHI Uit
MOPOrOBbIi 0a30BbIii NPOABUHYThIN
Ouenka
Y 10BNIETBOPHUTENBHO Xoporo/3auTeHo OTIMYHO /3a4TEHO
/3a4TeHO
nK-1 Crocoben | 3Haer — 3uaer — 3uaer —
OCBauBaTh "
ACIIONE30BATE OCHOBHBIE MMOHATHS, UIICH CYIIHOCTh HAYYHOT'O CYIIHOCTh HAYYHOT'O
6a30BEIC HayqHo- | M MCTOIBI METO0/Ia, OCHOBHBIC METO/1a, OCHOBHBIE
TeopeTHueCKHe INEKTPOAMHAMUKH MOHSITUS, UIEU U METO/IBI TOHSITUS, UEU U METO/IBI
SHAHWS - JNEKTPOAUHAMUKH JNIEKTPOAMHAMUKH,
MPAaKTHYECKUE YMECHUS
Croco0eH CaMOCTOSATEITEHO
MO TEXHOJIIOTHIECKOMY
BBIBOJIUTH
u (bu3IeCKOMY
IpeyCMOTPEHHBIE
00pa3oBaHUIO B
poQeCCHOHATHHOMN TpOrpamMMoii
ACATETEHOCTH TEOPETUYECKHE PE3YIILTATHI
Ymeer — Ymeer — Ymeer —
HCIIOIb30BaTh MIPUMEHSATH Oa30BbIE MPUMEHSTDH Ha MPAKTHKE
CHEIUATH3UPOBAHHBIE HABBIKH, UCTIOIb30BATh 6a30BbIc

3HaHMA B 001aCTH (DU3UKA
JUTS. OCBOCHUS
MPOQPITHEHBIX (PU3HIESCKUX
JICIUTIIAH

CHeLUaTM3UPOBaHHBIC
3HaHMA B 001aCTH (HDU3UKA
JUIS OCBOGHUS
MPOQPITHHBIX (PU3HIECCKIX
JIICIUTIIAH

podecCrOHAaTHHEIC
HaBBIKH HCIIOJIH30BAThH
CHeUaTN3UPOBaHHbIE
3HaHMA B 001aCTH (HU3UKA
JUTS. OCBOGHUS
MPOQITHHBIX (PU3HIECCKIX
JIUCIIATUTHH (B
COOTBETCTBHH C Ipodrirem
TIOATOTOBKH)

Baageer —

HaBBIKAMH HUCIIOJIb30BaTh
CIICUAJIN3UPOBAHHBIC
3HaHUA

B oOmact pu3uKH JIst
OCBOCHHS MTPOPUITEHBIX

(1)I/I3I/I‘IGCKI/IX JUCIHUITIINH

Baageer —

HABBIKAMH PUMEHSITh
0a30BLIe

3HaHUs1, UCII0JIb30BAaTh
CIICIUAJIN3UPOBAHHBIC
3HaHUA

B oOmact pu3uKH JIst
OCBOCHHUS MTPOPUITEHBIX

Baageer —

HaBBIKAMH NPUMEHSTH Ha
MIPaKTHKe 0a30BbIE

podeCcCHOHATHHEIC
HaBBIKH

HaBBIKAMH HUCIIOJIB30BaTh
CIICUAJIN3UPOBAHHBIC
3HaHUA




(1)I/I3I/I‘IGCKI/IX JUCIHUITIIINH

B oOmacti pus3uKH st
OCBOCHHS MPOPUITEHBIX

(u3MYeCKNX IUCIUTUINH (B
COOTBETCTBHH C Ipodriem

TIOATOTOBKH)

[K-2 Cnocoben
KOHCTPYHUPOBATh
CoZIepKaHue
TEXHOJIOTHYECKOT0 U
¢u3IIecKoro
00pa3oBaHUs B
COOTBETCTBHH C
tpeboBanusmu OI'OC
OCHOBHOTI'O U
cpeHero ooIero
oOpa3oBaHus, ¢
YPOBHEM Pa3BUTHSI
COBPEMEHHOM HAyKU U
C Y4ETOM BO3PACTHBIX
0CcOOEHHOCTEH
o0yJaromuxcs

3Haer -

METOABI U HpI/IéMBI
IIOCTaHOBKH (1)I/I3I/I‘IGCKOFO
OKCIICpUMCHTA

3Haer -

METO/IBI ¥ IPUEMBI
MOCTAHOBKH (hHU3HUYECKOTO
IKCIIEPUMEHTA, CIIOCOOBI
€ro MaTeMaTHYECKOM
00paboTKy;

3Haer -

METO/IBI ¥ PUEMBI
MOCTAHOBKH (hH3HUYECKOTO
IKCIIEPUMEHTA, CIIOCOOBI
€ro MaTeMaTHYECKOM
00pabOTKU; METOMIBI U
MpUEMBI PelICHHs
KOHKPETHBIX (PU3UUECKUX
3a/1a4, GU3NICCKUC
MIPUIOKECHUS
MaTeMaTUYECKUX MOHSATHI

Ymeer —

MMPUMCHATH 0a3oBbIC
3HaHUA I pCIICHUSA
TCOPECTUICCKUX U
MMPAKTUICCKUX
(1)I/I3I/I‘IGCKI/IX 3aaa4

Ymeer —

MIPUMEHSTH 0a30BEIC
3HAHUS IS PEIICHUS
TEOPETUUECKUX U
MIPAKTHICCKUX (PU3UIECKUX
3a/1a4, IPaBUIHHO
OpPTraHU30BHIBATH
(u3nIecKre HaOIFOICHUS
U SKCIIEPUMEHTHI

Ymeer —

MIPUMEHSTH 0a30BEIC
3HAHUS IS PEIICHUS
TEOPETUICCKUX U
MPAKTHICCKUX (PU3UIECKUX
3a/1a4, IpaBUIHHO
OpPTraHU30BHIBATH
(usnveckre HaOITIOICHUS U
9KCIICPUMECHTHI,
aHAIM3UPOBATH UX
PE3YIABTATHI, OCYIIECTBIISATH
MIOCTPOEHHE
MaTeMaTHYEeCKUX MOJeIei
(U3NIECKUX SIBIICHUNA U
TIPOLIECCOB

Baapeer —

HAaBbIKAMU PELLIECHUS
MPOCTENIINX 3a1a4

Baapeer —

HABBIKAMHY TIPOBCIICHUS
(u3MIeCKUX HAOIIOICHUIA
1 DKCIIEPUMEHTOB,
peIIeHHsI TPOCTEHTIIIX
MIPUKJIATHBIX 33724

Baapeer —

HABBIKAMHY TIPOBCIICHUS
(u3MIeCKUX HAOTIOICHUIA
1 DKCIIEPUMEHTOB,
peIIeHHsI TPOCTEHTIIIX
TEOPETUICCKUX U
MIPUKIIATHBIX 33724

TunoBbie KOHTPOJIbHBIE 32JAHUS HJI HHbIE MaTepHabl, He00X0AUMbIe /ISl OLEHKHU
3HAHUH, YMEHHH, HABBIKOB W (MJH) ONBITA JeATeJbHOCTH, XaPaKTePU3YHIIUX 3TaIbI
(opMupoBaHMA KOMIIETEHI M B IIpoLecce 0CBOCHUsI 00pa30BaTe/IbHOM IPOrPaMMBbI

Ilpumepnaa memamuxa peghepamoe (00Kk1a008)
1. KsaopynonvHulii MomeHnm.
2. Yucnennoe peuwienue 3a0ay 31eKmMpoOCmMamuKi.

3. Uszobpasicenue nonsa uznyienus cuio8blMu TUHUAMU.
4. Cunxpomponnoe usnyyeHue.




5. Uzmepenue maccol HellmpanbHO20 NU-MeE30HA.

6. Maenummuwiii pe3oHauc.

7. DnekmpoouHamuKa c6epxnpo8oOHUKOS.

Ilepeuenv wacmu Komnemenyuu, npogepaemvlx oyeHouynvim cpeocmeom: 11K-1 (3uats),
[1IK-2 (3Hats).

IIpumepHbIe 3a1aHNuS VI KOHTPOJIbHOH PadoThl

1. B UCO K u3 nyHkTtoB 4 U B, paccTosHUE MEXAY KOTOPbIMH Lo, OJHOBPEMEHHO
CTapTYIOT /IBa KOCMHYECKUX KOpaOisi HaBCTpeuy IpYr IPYry CO CKOPOCTSIMH, COOTBETCTBEHHO
paBHBIME L U 2v. OnpenenuTh NOKa3aHU YacoB Ha KOPaOIsX MPU BCTpeEUe.

2. BeiBectu ¢opmynbl TpeoOpa3oBaHUS BEKTOPOB AJIEKTPOMArHUTHOTO TMOJS MpU
nepexoje ot ogHoit UCO kK apyroid.

3. Ucnonw3ys teopemy [aycca HaiiTu mosie: OECKOHEYHOH IUIOCKOCTH, PaBHOMEPHO
3apsKEHHOMU € IMTOBEPXHOCTHOM IUIOTHOCTBIO C.

4. BuyTpu 6€CKOHEUHOTO LMJIMHJIPA, OJTHOPOJHO 3apsHKEHHOTO ¢ 00BEMHOM MIIOTHOCTHIO
0, AMEETCs He3apspKeHHas LWIMHIPUYECKas IO0JO0CTh. PaccrosHue Mexay mnapajjieIbHbIMU
OCSIMU LMJIMHAPA U IOJIOCTH paBHO L. HalTu HaNpsKEHHOCTH DJIEKTPUYECKOTO IOJIST BHYTPHU
IIOJIOCTH.

5. HaliTu noTteHIHan u HanpsKEHHOCTh AJIEKTPUYECKOTO II0JIS Ha OCH IUIOCKOTIO KOJIbLIA,
PaBHOMEPHO 3apsKEHHOI'O C MOBEPXHOCTHOW IUIOTHOCTBIO G (BHYTPEHHUM paauyc Kojibua Rj,
BHEIIHUN R>). PaccMoTpeTh mpenenbHble Cilydad: a) MoJie IUIOCKOTo aucka R; — 0; 6) moie
3apsKeHHOM Tiockoct R — 0, Ry — .

6. HaiiTu 3apsin, AMNONbHBIN M KBaAPYNOJIbHBIM MOMEHTHI AUCKA paanyca R, paBHOMEPHO
3apsKEHHOTO € IOBEPXHOCTHOM INIOTHOCTBIO G, PACIIOJIOKEHHOIO HA PACCTOSHUU a OT Hayajua
KOOPJAMHAT.

7. Haiitu KBaZipynoJbHBI MOMEHT LMJIMHJpPA paguryca R, BBICOTHI 2 /i, 3apsKEHHOTO 110
00beMy ¢ IUIOTHOCTBIO p. CunTaTh, YTO HAYaJIO AEKAPTOBOM CHCTEMBI KOOPJIMHAT COBMAJAET C
LIEHTPOM 3apsDKEHHOIO Tejla BpalleHMs, a OChb Z HaIpaBleHa 110 OCH CUMMETPHUM BBICILIEIO
MOPSIKA.

8. Tox I paBHOMEPHO pacHpenesieH MO MOBEPXHOCTH KOJIbLIa, BHYTPEHHUN W BHEIIHHI
paanychl KOTOPOTO COOTBETCTBEHHO paBHHI a4, b . HaliTu MHIYKIIMIO MATHUTHOTO TIOJISI HA OCH
KOJIbI1A.

9. 3apsiz ¢ 0AHOPOIHO 3aMONHAET 00beM Iapa paauyca R. HailTu HHIYKIHMIO MAarHUTHOTO
MoJIE B IIEHTPE IIapa, €ClIM IMOCIEAHUN BpamlaeTcs BOKPYI CBOETO JAMaMETpa C MOCTOSTHHOM
YIII0BOHM CKOPOCTHIO. BO CKOJIBKO pa3 M3MEHUTCS MarHUTHOE TI0JI€ B LIEHTPE I1apa, eCu 3apsija q
PaBHOMEPHO PaCIPEAEIUTD IO €ro MOBEPXHOCTH.

10. 3apsz e BpaiaeTcs ¢ IOCTOSHHOM YIJIOBOM CKOPOCTBIO IO OKPY)KHOCTHU pajguyca
a. Haiit: 1) 1OIHYIO HHTEHCUBHOCTD M3JIyd€HUs; 2) YIJIOBOE paclpeAcIeHUE U3ITydYEHUS.

11. O600muTH hopMymner IpeoOpazoBanus JlopeHIia st TPOU3BOIBHON OPUEHTAIIUH OCEH
KOOpAMHAT JBYX HHepuHalbHbIX cucteM otcuera (MCO) OTHOCUTENBHO HANpaBiIEHUS HX
OTHOCHUTEJILHOW CKOPOCTH.

Ilepeuenv vacmu Komnemenyuu, npoeepaemvlx ouenounwvim cpeocmeom: 11K-1 (3HaTs,
yMeTb, BlajeTh), [IK-2 (3HaTh, yMeThb, BIAJIETh).



IIpuMepHBIii nepedYeHb BONMPOCOB /IS IK3aMeHa

YpaBHEHHE HENPEPBIBHOCTH.

Cucrema ypaBHeHuil MakcBeinna-JIopenna.

Tox cmenienus. I[loTeHIaNbl IEKTPOMAarHUTHOTO TIOJIA.

KannOpoBouHasi HHBAPMAHTHOCTH MOTEHIIUATIOB.

3aKOH COXpaHEHMs SHEPTUU B AIEKTPOMATrHUTHOM IIOJIE.

3aKOH COXpaHEHMs UMITYJIbCA B AIEKTPOMArHUTHOM I10JI€.

DNEKTPOCTaTUUECKOE NOJIE. DIEKTPOCTATUYECKOE M10JIE CUCTEMBI TOUEUHBIX 3apSA0B.
KBaznpynonbHblii MOMEHT.

9. PaboThl ¥ 3HEPTrHs BO BHEITHEM JIEKTPOCTATUYECKOM TI0JIE.

10. DHeprus B3aMMOJEHCTBUSI CUCTEMBI 3apsI0B U SHEPTHUS JIEKTPOCTATUIECKOTO MOJIS.

11. Tlone cucteMsl 3aps10B, COBEPILIAIOLINX MEUIEHHOE KBAa3UCTAIMOHAPHOE ABUKECHHUE.

12. Tlone OAMHOYHOTO 3apsizia, COBEPIIAOLIET0 MEUIEHHOE PAaBHOMEPHOE JBH)KECHHUE.

13. Tlosie cucTeMsl 3aps10B, COBEPLIAIOIINX KBA3UCTAIIMOHAPHOE IBM)KEHHUE, Ha OOJIBIIINX
PacCTOSIHUAX OT CUCTEMBI.

14. MarauuTHsiii MOMeHT. [loHsITHE O MATHUTHOM pPE30HAHCE.

15. DnexrpomarHuTHeIE BOJIHBI B BakyyMme. [l1ockas MoHOXpoMaTHieckas BOJIHA.

16. DneKTpoMarHUTHOE TOJE€ CHCTEMBl MPOMU3BOJIBHO  JABIDKYILHXCS — 3apsiOB.
3ana3apIBaoNe NOTEHIUAIBI.

17. TloreHumanbl 3JIEKTPOMAarHUTHOIO TMOJSL BJAIM OT U3JIy4arelas B JUIOJIBHOM
IPUOIINKESHUN.

18. DneKTpoMarHUTHOE I10JI€ JUMOJIBHOIO U3JIyYEHHS BAAIU OT U3ITydaTels.

19. JlunonbHOE U3iIyd€HUE IPOCTEHIINX CUCTEM.

20. OmnsIT MaiikenbcoHa.

21. TloctynaTsl crHenManbHOW TEOpUHM OTHOCHTENbHOCTH. lIpeoOpazoBanus JlopeHa.
DneMeHTapHbIe CIEACTBUS MpeoOpa3zoBaHuii JIopeHIa: NpPOCTPAaHCTBEHHBIE W BpPEMEHHBIC
MIPOMEKYTKH, OJTHOBPEMEHHOCTb, OJIM3KO- U TAJIbHOICHCTBHE, PEIATUBUCTCKHM 3aKOH CIIOXKCHUS
CKOpPOCTEH.

22. WuBapuantHble BenunuuHbl B CTO. MHTEepBan u cooctBeHHoe BpeMs. UeTbipexmepHast
¢dopmymupoka CTO. YerblpexmepHble BEKTOPbl U TEH30pbL. YUeTbIpexMepHbIE CKOPOCTh H
YCKOPEHHE.

23. Ilone paBHOMEPHO ABMIKYILErocs 3apsaaa (pelaTUBUCTCKUN CiIydaid).

24. TeH30p 3IEKTPOMAarHUTHOIO 0JI M ypaBHEHUsI MakcBesia B UETBIPEXMEPHOM BHJIE.

25. YerslpexmepHBbIii BOJIHOBOM BekTOp. Ddpdekt Homnmuepa.

26. Ilonspuszanus cpenpl B dnekTpuyeckoM noje. CpenHss IIIOTHOCTh TOKA U CPENHSAA
IUIOTHOCTH 3apsija B cpene. Cuctema ypaBHEHUH JUIsl SIEKTPOMArHUTHOTO 10Jid B cpese. Cucrema
IPAHUYHBIX YCIIOBUM.

27. DNEeKTpOCTaTHYECKOE MoJjie. DHEPTHs CUCTEMBI IPOBOIHUKOB.

28. 3akoH Owma. JIMHEWHBI NPOBOAHMK C IOCTOSHHBIM TOKOM. IIOCTOSIHHBIN TOK B
IIPOBOJIALLEH CpeLE.

29. MarHuTHOE€ 10JIe IOCTOSIHHBIX TOKOB. 3akoH buo-Casapa.

30. Jdamaruerusm. [Tapamarneruzm. @eppoMarHeTusm.

31. YcnoBus KBa3UCTallMOHAPHOCTH.

32. 3aKkoH MHAYKIUY B ABWKYILHUXCS IPOBOJIHUKAX.

33. VYpaBuenus MakcBeiia il KBa3UCTALIMOHAPHBIX MOJIEH B MHTETPAJIbHOM (hopme U Ux
UHTETPUPOBAHUE Ul Cllydasl JUHEMHBIX IPOBOJHUKOB. DHEPrHsi MarHUTHOTO IIOJS CHUCTEMBI
KBa3UCTAl[MOHAPHBIX TOKOB.

34. CxkuH-3QPeKT. DIEeKTPOMarHUTHbBIE BOJIHBI B OJTHOPOJHOM M30TPOIHOM cperie.

35. DIeKTpOMarHuTHOE I0JIE B CPEJIE C TUCHIEPCUEH.

36. ucnepcust cBeta. YepeHKOBCKOE U3ITyUCHHE.

37. Ilpenen reomerpuueckoil onTuku. Judpakuus.

O NN kW=



Ilepeuenv vacmu Komnemenyuu, npoeepaemvlx ouenounwvim cpeocmeom: 11K-1 (3Hats,
yMeTb, BiaaeTh), [IK-2 (3HaTh, ymMeTh, BIAJETh).

4.2 MeroanyecKkue MaTepHaJIbl, oNpeAesolue Npoueaypbl OLeHUBAHNS 3HAHUIA,
YMeHHMi, HABBIKOB H (MJM) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YOIIUX JTaIbI
(¢GopmupoBaHus KOMIIETEHUUI

MeTtoanyeckue peKOMEHAALMH, OMNpeAessiiole TMPoUeIypPbl OLEHMBAHHMS Ha
IK3aMeHe

Htorosoit ¢opmoii KOHTpOJISE CHOPMHPOBAHHOCTH KOMIIETEHIMH y O0OYyYarolIMXCs IO
IUCUUIUIMHE sBIsieTcss dK3aMeH. CTyaeHThl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBHUHM C
pacrucaHieM U y4eOHbBIM IJIaHOM

@®OC npoMeKyTOYHOH aTTeCTallui COCTOUT U3 BOIPOCOB K 3K3aMEHY IO JTUCIHUILIIHHE.

DK3aMeH M0 AUCLUUIUIMHE IPECIIeAyeT Ielb OLIEHUTh PadoTy CTYJIEHTa 32 KypC, HOJTydeHUe
TEOPETHUYECKUX 3HAHWU, UX MPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIIUICHUS, MpUoOpeTeHHe
HaBBIKOB CAMOCTOSITENIHON paboThl, yMEHHE MPUMEHSTHh MOJIYYEHHBbIC 3HAHMS IS PElIeHHS
MPAKTUYECKUX 3a/1a4.

®opma mpoBeeHUs SK3aMEeHa: MUCbMEHHO.

DK3aMeHaTOpy MPe0CTaBISAETCs MPABO 334aBaTh CTYJACHTaM JIOTIOJHUTENIbHBIE BOIIPOCHI
10 Bcell yueOHOM IporpaMMe AUCIUILTAHBI.

PesynpTat craun sK3aMeHa 3aHOCHUTHCS MPEToIaBaTeNIeM B HK3aMEHAIIMOHHYIO BEZJOMOCTh
Y 324ETHYIO KHIKKY.

Kputepun onenku:

OLIEHKA «OTJMYHO»: TJIyOOKHEe MCUEpPIBIBAIONINE 3HAHHUS BCETO IPOrPAMMHOTO
MaTepHaa, JOTHYECKU MOCeI0BaTeNbHbIE, TIOIHbIE, TPAMMATHYECKH IPAaBUIIbHbIE K KOHKPETHBIE
OTBETHI Ha BOTIPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U IOTIOJIHUTENbHBIE BOITPOCH! YWIEHOB KOMUCCHU;
UCIOJIb30BaHUE B HEOOXOIMMOW Mepe B OTBETax S3BIKOBOIO MaTepuana, MpeACTaBICHHOTO B
PEKOMEH/yeMbIX YUEOHBIX MOCOOUAX U JOTIOTHUTENLHON JIUTEPATYPE.;

OLIEHKA «XOpOLIO»: TBEPIBIE M JIOCTATOYHO IIOJIHBIE 3HAHMUS BCETO IMPOrPAMMHOTO
MaTepuaa, rnocjie0BaTeIbHbIe, IPaBHIbHbIC, KOHKPETHBIE OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI
npu cBOOOTHOM pearupoBaHUU HA 3aMEYaHUS 110 OT/AEIBHBIM BOIIPOCAM;

OLIEHKA «Y/I0BJIE€TBOPHUTEIbHO»: 3HAHHE U IOHMMaHUE OCHOBHBIX BOIIPOCOB IPOT'PAMMBI,
Hannuue He 6osiee 50% ommMOOK B OCBEIICHUH OT/ACIHHBIX BOIPOCOB OHIIETA;

OLIEHKA «HEYIOBJIETBOPUTEIBHO»: HENOHUMAaHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble OMMOKH B OTBETE, HEYBEPEHHbIE W HETOYHBIC OTBETHI HA JOTMOJIHUTEIbHBIE BOIIPOCHI
HK3aMEHaTOPOB.

MeTtoanyeckue PpeKOMEHJAlMM, ONpeAejsilOlMe NPOUEAYPbl  OLEHWBAHUS
KOHTPOJIbHBIX PadoT:

KoMnoHeHTOM TeKyIero KOHTPOJIs 10 TUCIHILUIMHE SBISIFOTCS JBE KOHTPOJIbHBIE Pa0OTHI
B BUJIC TUCHMEHHOTO PELICHUS 3a/1ay.

MakcumManabHOE KOJIMYECTBO OAIJIOB, KOTOPOE CTYAEHTHI MOTYT MOJYYHUTh 3a MPaBHIIbHOE
peleHue 3a1a4 Ha KOHTPOJILHOU paboTe, cocTaBisieT S 6auioB.

Crynenu ypoBHel Bun 3amanus KomuuectBo 6amos
OCBOCHUS KOMIIETCHIIMN

IToporossrit KonTtponsHas padora Nel 6
KonTtposnsHas padota Ne2

bazoBslii KonTtponpHas padora Nel 7-8
KonTtposnsHas padota Ne2

IIponBuHYTHII KonTtponrHas padota Nel 9-10
KonTtponsHas padota Ne2




MeToauyeckne peKOMEHIALNH, ONpeesone Npoue1ypbl OCeHHBAHUS OIIPOca

dopma npoBeAeHUA— TMCbMEHHBIN OIIPOC.

JlnntenbHOCTH onpoca — 20 MUHYT.

Kputepun onenkn:

- OLEHKA «3a4YTEeHO0» BBICTABJISIETCS 3a: YMEHHE HCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE U
MaTeMaTH4eCKUe 3HAHUS IS aHauu3a (GU3NUYECKUX SIBICHUH M peIIeHUs MPaKTUYEeCKUX 3a/ad,
yMEHHUE MMOHUMATh IPUYMHHO-CIIEICTBEHHBIE CBS3U, TOHUMATh CYIIIHOCTh (DU3NYECKUX SBIICHU.

- OLIeHKAa «He 3a4YTeHO0» BBICTABIIACTCS 3a: HECIIOCOOHOCTh BBIIBUTH HPUYHHHO-
CIICZICTBEHHBIC CBSI3M, OTCYTCTBHE HABBIKOB aHAJIM3UPOBATh (DU3MUYECKHI CMBICI OCHOBHBIX
¢dopmyn, ypaBHEHUH, HEyMEHHE pelIaTh 3aJauyd Ui MPOCTBIX MEXaHWYECKHX MOJeNed u
MHTEPIPETUPOBATH UX PE3YIIbTATHI.

5. IlepevyeHb OCHOBHO U IONOJHUTEJIbHOM Y4e0HOI JTUTepaTyphl, HCOOXOAMMOM 115
OCBOEHUS THUCHMUILUIUHBI (MOYJIs1)

5.1 OcHoBHast 1MTepaTypa:

1. Amnecuun, C.C. OCHOBBI 3MEKTpOJMHAMUKU. Teopus, 3aJauyd M TeCThL: ydeOHOe
nocobue / C.C. Amnecunn, JI.W. YepnsimoBa. — Cankr-Ilerepoypr: Jlanp, 2016. — 576 c. —
https://e.lanbook.com/book/87725.

2. Beprenec, C. H. Teoperuueckas ¢pusuka. O0mas Teopusi OTHOCUTEIHHOCTH: YICOHUK
s GakanaBpuara u Maructparypsl / C. H. Beprenec. — 2-e u3a., ucnp. u gon. — M.: FOpaiit,
2018. — 190 c. — (Cepus: bakanaBp u maructp. Axkagemuueckuii kypc). — ISBN 978-5-534-
03243-7. — www.biblio-online.ru/book/B09D8AS54-E4A3-4FA2-A7C4-60B6B1E06137.

Jl5iss 0cBOEHUS TUCITUILTMHBI MHBAIUAMH U JTUI[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3I0POBbSI UMCIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpaiimy.

5.2 JlonoJiHUTe/IbHAS IUTEpPaTypa:

1. AnekceeB, Anekceit UBanoBuu, COOpHUK 3a7a4 MO KJIACCUYECKOU IIIEKTPOIMHAMUKE:
yuebHoe mocobue / A. . Anekcees. — 2-e uzz., crep. — CII6.: Jlans, 2008. — 320 c.

2. lernad, Anapeit Autonosud, Kypc ¢pusuku: yueOnoe nmocodue / A. A. lernad, b. M.
ABopckuil. — 9-e u3n., crep. — M.: Akanemus, 2014. — 720 c.

3. bareirun, Binagumup Biaguvuposud, COOpHHK 3a71a4 110 3JIEKTPOIMHAMUKE U CHIEIUAIBHON
TEOPUH OTHOCUTEIBHOCTH: yueOHoe nocobue / B. B. barsirun, . H. Tonteirun. — 4-e u3., nepepad. —
CII6.: JIans, 2010. - 474 c.

4. BacuibeB, A.H. Kinaccuueckas anexrpoarnamuka. Kparkuii kype nexumii /A.H. Bacuibes. —
W3n. BXB- Ilerepbypr, 2010. —288 ¢

5. Kpamm, M.H. CGopHuK 3a/1a4 IO OCHOBaM 3JIEKTPOJMHAMHKHU: ydyeOHOe mocodue / M.H.
Kpamm. — Canxr-IlerepOypr: Jlans, 2011. — 256 c¢. — https://e.lanbook.com/book/1541.

6. barpmrun, B.B. COopHHK 3amay 1O 9JEKTPOJMHAMUKE W CHELMAIBHOW TEOpHU

oTHOcUTeNbHOCTH: yueOHoe nocooue / B.B. barsirun, U.H. Tonteirun. — Cankr-IlerepOypr: Jlanb,
2010. — 480 c. — https://e.lanbook.com/book/544.

5.3. llepuoguyeckne U3IAHUA:

KypHan npukiagHOi MEXaHUKH U TEXHUYECKON (PU3HKU

Kypnan Texunueckoit puzuku

KypHan skcriepuMeHTaIbHOM U TEOPETHUECKOH (hU3UKH
N3sectust BY3o0B. Cepust: Pusnka

WmnxenepHas ¢pusnka

[Tucema B KypHaJI TEXHUYECKON (PU3UKU

[Tucema B *KypHaJ SKCIIEPUMEHTAIBHON M TEOPETUIECKON PU3HKI

Nk =



8. IIpubophl 1 TEXHHUKA IKCIIEPUMEHTA

9. IlpuknagHas MeXaHUKa U TEXHUYECKas (PU3MKa

10. Teopernyeckas u maremaTuyeckas pusnxa

11. VYcnexu ¢puznyeckux HayK

12. Vyensle 3anucku Ka3zaHCKOTro rocymapCcTBEHHOrOo yHUBEpcUTETa: cepus: PU3MKo-
MaTeMaTH4YeCKUue HaAyKH

13. ®wusuka TBEpAOrO TENA

6. MeTonnueckue ykazanus 1J1s1 00y4AKOIIUXCS M0 OCBOCHHUIO TMCUMILTHHBI (MOLYJI51)

DK3aMeH NpOBOJMTCA B KOHIE ceMecTpa. Ha sKk3amMeHe OIICHHMBAIOTCS IOJIydeHHBIC
TEOPETHUYECKUE U MPAKTUYECKHE 3HAHUSA, WX MPOYHOCTh, Pa3BUTHE TBOPYECKOI'O MBIIIJICHUS,
puoOpeTeHNe HaBBIKOB CAMOCTOSTENILHON pabOThl, YMEHUE CHHTE3UPOBATD MOTy4EHHbIC 3HAHUS
U TIPUMEHSATD UX.

[Tpu u3ydeHUH >IEKTPOAUHAMHUKH M TEOPUU OTHOCUTEILHOCTH OYEHb BAXKHO IMOCEHIATh
JIKIIMH U TOAPOOHO 3alMCHIBATh M3JIaraeMblii HA HUX MaTrepHuaji. DT0 00YCIOBIIEHO TEM, YTO B
yueOHBIX MMOCOOHSIX HE COJIepKaTcs IeTallbHbIe MaTeMaTuYeckue npeodpaszoBanus. CTanaapTHBIN
METOJ M3JI0KEHHUSI CBOJIUTCS, KaK MPaBHJIO, K 3aMEYaHMSM THUIA: «KAaK HETPYAHO TOKa3aThy,
«II0CIIE HECIIOKHBIX MpeoOpa3zoBaHui Moxydyum» U T.A. OJHAKO, 32 STUMH TaK Ha3bIBAEMbIMH
«HECIIOKHBIMU MTPe0Opa30BaHUAMI» OOBIYHO CKPBIBAIOTCS HECKOJIBKO CTPAHUI] MAaTEMaTHYECKUX
npeoOpa3oBaHui, Mpexkae YeM IMONyYHTCs TpeOyeMblil pe3ynbrar! DTy crnenuduky ydeOHbIX
nocobuid HEoOXOJMMO HMMETh B BHIYy. B mpolecce YTeHus JEKUMH MaTepuan H3Jaraercs
JI0Ka3aTelbHO, MOJPOOHO, CO BCEMHU IMPOMEXKYTOUYHBIMH BBIKIAaAKamu. [IpucyrcTByromuili Ha
JICKIIMH CTYAEHT CTAaHOBUTCS COYYaCTHHKOM IpOIlecca MOJIy4YeHHUs BCEX OCHOBHBIX (PH3UUECKUX
pe3ynbTaTtoB. TOJNBKO TaKUM CHOCOOOM, TIOCTHras Iar 3a IIaroM BechbMa HEMpPOCTHIE BOIPOCHI,
MO>KHO TOHATH JIOTUKY JUCLUIUIMHBI U €€ OCHOBHOE COJICpXKaHHUE.

B mpormecce camocTosTenbHOM pabOTHl HAL KypcoM JIEKIMHA HEOOXOAWMO YIENUTh
BHUMAHHE OCHOBHBIM TOHSTHSM, IEPEUYUCICHHBIM B TEPMHHOJOTHUYECKOM MHHHUMYME II0
KaX/I0My pa3zieiy, U HAyYUThCsS CAMOCTOSITENIFHO BHIBOJIUTH BCE TTIaBHBIE (DOPMYITBI U YpaBHEHHS.

[TonroToBka K MPaKTUYECKUM 3aHATHUSAM IpeanoiaracT paboTy ¢ KOHCIEKTOM JIEKIUi 1
CaMOCTOSITEIIbHOE PELICHHE 331a4 U3 IOMAIIHUX 33 JaHUH.

B mporecce moAroToBKM K KOHTPOJBHOM paboTe HEOOXOOMMO OOpaTHTh BHHUMAaHUE Ha
BOMPOCHI, CHOPMYIMpPOBAHHBIE B 3aJaHUIX Ui CaAMOCTOSITEIbHOM paboOThl, a TaKxke
MIPOAHATM3UPOBATH PEIICHHE TUITMYHBIX 33]1a4 Ha MPAKTUYECKUX 3aHATHUAX.

ITpu moarotoBke pedepara HEOOXOAMMO HUCHOIB30BATh PEKOMEHIOBAHHYIO JIUTEPATYPY,
OpU 3TOM cleayeT oOpaTuTh BHHMAaHHE HA HEOOXOJUMOCTh MPOBEACHUS IOAPOOHBIX
JI0Ka3aTeIbCTB U BHIBOJIOB OCHOBHBIX COOTHOIIICHHH.

B ocBoeHMM NUCHMIUIMHBI WHBAIWJIAMU M JIMLAMH C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMU
3JI0pOBBsl OOJIBILIOE 3HAYEHHWE HMMEET WHIMBHAyalbHas y4deOHas paboTa (KOHCYIbTallUM) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YUeOHOTO MaTepHana.

WuauBuayanbHble KOHCYNBTAIlMM 10 TPEIMETY SBIAIOTCA BaXHBIM  (DakTOpoM,
CIOCOOCTBYIOIIMM WHAWBUIYaTU3alUN O0YUEHHsI U YCTaHOBJIEHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBareieM H OOyJaromMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MO’KHOCTSIMH 3/I0POBBSI.

7. IlepeyeHb UH(POPMALMOHHBIX TEXHOJIOTU, HCIOAb3yEeMbIX IIPH OCYLIECTBICHHH
00pa3oBaTeILHOI0 MpoLecca Mo JMCUUILINHE (MOXYJIIO0)

7.1 Ilepeyenb NHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT M
® 3JICKTPOHHBIE YIEOHUKHU U MOCOOHS, AEMOHCTPHPYEMbIE C IIOMOIIbIO KOMITBIOTEPA U
MYJIBTUMEIUMHOTO IPOEKTOPA,
® MHTCPAKTUBHBIC NOCKH,
¢ 3JICKTPOHHBIC SHIUKIIONICANHN U CITPABOYHUKH,
® TpeHa)KEPhI U IIPOrpaMMbl TECTUPOBAHMS,



e oOpa3zoBareibHbIe pecypchl HTepHeTa,
® BUJICO U AyAUOTEXHUKA.

7.2 IlepeyeHb JIMLEH3MOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
ol0ecnieueHnst

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb cOBpeMeHHBIX NPOodecCHOHANBHBIX 0a3 JaHHBIX M MHPOPMALMOHHBIX
CMPaBOYHBIX CHCTEM

B mpornecce paboThl Hal KYpcOM CTYIEHTBI MOTYT HCIOJIb30BaTh JIEKTPOHHBIC yueOHbIC
ocoous1, pa3MeIeHHbIE B CETH MHTEPHET, a TAKXKe KHUTU 3JIEKTPOHHOM OMOINOTEYHON CUCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubmuorexa.

http://www.edu.ru - Karanor o6pa3oBareiabHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHIKIONEANS «BUKUIenus.

http://www.college.ru - caiiT, conepXammuii  OTKPBITBICE  y4ECOHHKH 1o
€CTECTBEHHOHAYYHBIM JUCIUIUIMHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DeepanbHbIil OPTA.

http://www.krugosvet.ru - cereBast sHIIKIONIETUS «KpyrocBeTy.

http://www.naturalscience.ru - caiiT, TOCBSIIIEHHBII BOIIPOCAaM €CTECTBO3HAHMUSI.

8. MaTepuajibHO-TeXHH4YECKOe o0ecneyeHne no JMCUnIIuHe (MOAYJII0)

MatepruallbHO-TEXHHYECKOE 00ECTICYeHHE T CIUTUTNHBI

No Bun pabor
(MOAynsl) U OCHAIIEHHOCTD

1. JlexioHHbIe 3aHATHS | YueOHas ayAuTOpHUs Ul MPOBEIACHUS 3aHATUH JIEKLIMOHHOTO,
CEeMHHAPCKOTO THIIA

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHas MeOenb (CTOMBI, CTYIbA), IEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VHTEpHET, MPOEKTOp, 3KpaH, MeIoBas
nocka,  jabopaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCIUIUIMHAM

2. CemuHapckue 3aHiATHS | YueOHast ayIuTOpHs AJsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO,
CEeMHHAPCKOTO THIIA

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHas MeOenb (CTOMBI, CTYIbsA), TEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VIHTEpHET, MPOEKTOp, 3KpaH, MeloBas
nocka,  jabopaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M TNPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCIUIUIMHAM

3. I'pynmossle VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
(MHIMBUAYaAJIbHBIC) CEMUHAPCKOI'0 TUIIA
KOHCYJIbTALlUU 350080 r. Kpacnonap, yin. CopmoBckast, 173, Ne22

VYueOHas MeOenb (CTOMBI, CTYIbA), IEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VHTEpHET, MPOEKTOp, 3KpaH, MeloBas
nocka,  jabopaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCIUIUIMHAM

4. Texkymmii  KOHTpOJb, | YueOHast ayIuTOpHUs AJs IPOBEACHUS 3aHATHI JEKIIMOHHOTO,
MIPOMEXKYTOUHAS CEMUHAPCKOI0 TUIIA
aTTecTalus 350080 r. Kpacnonap, yin. CopmoBckast, 173, Ne22



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

VYueOHas MeOenb (CTOMBI, CTYIbsA), IEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VHTEpHET, MPOEKTOp, 3KpaH, MeloBas
7Iocka,  jabopaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JTUCIUIUIMHAM

CamMocTogTrenpHasn
pabota

bu6muotexa (Kpacnonap, yn. CopmoBckasi, 173)
VYuebHast MeOelb (CTOJBI, CTYIbS ), IEPCOHAIbHBIE KOMITBIOTEPHI
C BBIXOJIOM B ceTh MIHTEpHET.




