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1 He.ﬂl/l 1 3a1a9Y1 U3YYCHUS TUCHUIIJINHBI

1.1 Heap aAMCHUANINHBI

®  [I03HAKOMHUTH CTYJICHTA C HJICAMH, IIOHATUAMHU U METOJIaMH JICKTPOINHAMUKH,

e  CO03/aTh OCHOBY /IS OCBOCHHUS OCTAIBHBIX Pa3JIeiOB Kypca TECOPETUICCKON (DU3HKHU H
JUCIUIUIAH CHCIHATN3alliH, a TAKKE CAMOCTOSTEIILHON HAYYHOU paboTHI,

e  CIoOCcOOCTBOBAaTH (POPMHUPOBAHUIO HIUPOKOTO B3TJISAa HA HAYKY M IMOCTHIKCHUIO
Hay4YHOTO0 METO/Ia, Pa3BUTHIO (DH3UYECKOTO MBIIIJICHHS,

®  HayuYuTh CTYJCHTA MPUMEHATH UJICH, TIOHATUS U METObI JJICKTPOTUHAMUKH ITPH
pelreHny (GU3MYECKUX 3a1a4.

1.2 3agauy AMCHMIIMHBI

®  03HAKOMJICHHE CTYACHTOB C OCHOBHBIMHU MOHSATUSIMH JICKTPOAUHAMUKH,

e  O3HAKOMJICHUE CTYJICHTOB c OCHOBaMH MaTEeMaTH4YECKOro amnmapara
3JEKTPOIUHAMUKH,

e BBIPA0OTKA y CTYICHTOB B3IJIsfJa Ha JJICKTPOAMHAMHUKY KaKk Ha IEJIOCTHYIO
JUCUUILIMHY, OXBATHIBAIOIIYIO IIMPOKHM KpPYr SJIEKTPUUECKHX, MArHUTHBIX U ONTHUYECKHUX
SIBIICHHI,

e oOyueHHWe CTYIEHTOB METOJaM IMPOBEJIEHUS  KAYeCTBEHHBIX  OLEHOK U
KOJTMYECTBEHHBIX BBIYUCIICHUH B TIPOCTHIX 3a/1a4ax, OTHOCSIIUXCS K 00CYK/IaeMOMY IPEAMETY,

e BBIPA0OTKA y CTYJACHTOB MOHHMAHMS CYIIECTBEHHO PENSTUBUCTCKOTO XapakTepa
KJIACCUYECKOM JICKTPOAMHAMUKH.

1.3 MecTo TMCHUILTAHBI (MOAYJIsI) B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuunnuHa «ONeKTPOJAUHAMUKA U TE€OPHUs] OTHOCUTEIBHOCTH» OTHOCHUTCS K Momay:mto
"OCHOBBI NpeAMETHBIX 3HaHUW 1o mpoduio «Puszuka»". Moayllb OTHOCUTCS K 00s3aTeIbHON
4acTh U SBJsieTcs 0a30BBIM TEOPETHUYECKHM W TPAKTHUYECKUM OCHOBAaHUEM ISl MOATOTOBKHU
OakanaBpoB 1o npoduito «duznkay.

N3ydeHnne quCIUIUTUHBI « DNEKTPOAMHAMUKA U TEOPHUSI OTHOCUTEILHOCTHY 0a3upyercs Ha
3HAHUSAX, YMEHHUSAX, HaBblKaX, C(OOPMUPOBAHHBIX B IMPOILIECCE M3YUEHMS IUCLUILIMHBI
«MartemaTHueckue MeTobl B (U3HKe», «IJIEKTPUUECTBO M MArHeTU3M» U IIKOJIBHOM Kypce
bu3uku.

[ToHsTHS, 3aKOHBI M METOJIbl, BBEJCHHbIE B JAUCLHUILIMHE «DJIEKTPOJMHAMUKA U TEOPUS
OTHOCHUTENILHOCTHY», OyJIyT MCIOJB30BAThCSA MPU M3YUYEHUU NUCHUIUIMH «PoOoTOTEeXHHKaY,
«TepmoauHamuka, cratTucTudeckas pusuka u puznyeckas KuHeTuka», «KBaHToBasi MEXaHHUKa» a
TaK)Ke JUIS MOCIEAYIOLIEro MPOXOKAEHUs I1e1arornyecKor MpaKkTUKHU, IOATOTOBKU K UTOTOBOM
rOCyJIapCTBEHHOMW aTTECTAllWH.

1.4 TlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0YYeHHs] MO AUCHMILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTaTAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl

JucuuruinHa — «ONEeKTpOJUHAMUKA UM TEOpHsl OTHOCHTEIBHOCTH»  00ecrednBaeT
UHCTpYMEHTapuil (POpMUPOBAHUS CIAEAYIONINX MPOdeCCHOHATbHBIX KOMIIETEHIMI OaKkalaBpoB

No Wnnekc Conepxanue B pesynbraTe uzyueHust yaeOHON IUCIUIITUHBI
[y, | KOMIIET | KOMITETeHIHH (nmm eé 00yJaronmecst JOKHBI
CHIUH YaCTH) 3HATh yMeTh BJIA/IETh
1. [1K-1 CriocobeH ocBauBaTh | MPEAMET, Lielb, | NpuoOpeTaTh HaBbIKaMU
" UCTIONb30BaTh | 3a7a4d U HOBBIE HAYYHO- PUMEHEHHS
0a3oBbIe HAy4yHO- | METOJBI TEOPETUYECKHE buznueckux
TEOPETHYECKHE ¢busnky, eé 3HAHHSA Teopuit K
3HAHUS U | MECTO B aHaIN3y
NPAaKTUYECKHE YMEHUS | CUCTEME HayK; MPOCTEUIINX




Ne Nupeke Conepxanue B pesynbTaTe nzydenust yueOHOM IHCIUTIIMHBI
L. | KOMIET | KOMIETEHIH (um eé 00yJaromuecst JOHKHEBI
SHITNH 4acTu) 3HaTh yMeThb BJIa/IeTh

110 TEXHOJIOTHYECKOMY | (hyHIaMEeHTaIbH TEOPETUYECKHU
u ¢buznveckomy | bie GU3HIECKUE X U
00pa3oBaHuIo B | TEOpHUH U MPUKJIIATHBIX
npodeccuoHanbHOM 3aKOHBI; BOIIPOCOB
JeSITEIIbHOCTH MIOHUMATbh,

aHAIU3UPOBATh

¢busnveckyro

CYILIHOCTb

SIBJIEHUW U

MPOILIECCOB,

HIPOUCXOISIINX

B IIPUPOJIE U

TEXHHUKE

2. I1K-2 Cnocoben METOJIbl U MPUMEHSITh HaBbIKaMU

KOHCTPYHPOBATh pUEMBI 0a30BbIC 3HAHUS | TIPOBEICHHUS
coJiep)KaHue IIOCTaHOBKHU JUTSL peLIeHUs buznyecknx
TEXHOJIOTHYECKOTO U | (PU3UYECKOro TEOPETUYECKUX U | HAOMIOACHUN
¢duznyeckoro 9KCIIEPUMEHTA, | IPAKTHUYECKUX "
o0Opa3oBaHus B | CIIOCOOBI €ro buznyecKkux HKCIIEPUMEHTO
COOTBETCTBUU C | MareMaTH4eCKO | 3aJa4, IPaBWIbHO | B, PELICHUS
tpeboBanusmMu OI'OC | it 00paboTku; OpraHu30BbIBATH | MPOCTEHIINX
OCHOBHOTO U CPE/THETO | 3HaTh METOMABI U | (pU3HUECKUE TEOPETUYECKU
oOmiero oOpa3oBaHus, | MPUEMBI HaOIr01eHUs U X U
C YPOBHEM Da3BUTHUSl | pelIeHHU OKCIIEPUMEHTHI, MIPUKIIATHBIX
COBPEMEHHOU HAYKU U | KOHKPETHBIX aHAJM3UPOBAThH 3a1a4
C Y4E€TOM BO3pacTHBIX | (hu3MuecKux WX PE3yNbTaTHI,
ocoOeHHOCTeH 3azad4, OCYIIECTBIIATh
0o0yyJaronmxcs (dbuznyeckue MMOCTPOCHUE

PUI0KEHUS MaTeMaTHYECKUX

MaTeMaTHYECKU | MOAeJIeH

X MOHATUH ¢buznueckux

SIBJICHUW U
IIPOLIECCOB

2. CTpyKTYpa U coliep:KaHue THCIHIIHHBI

2.1 PacnipeaesneHue TPy10éMKOCTH JUCHUILIMHBI 0 BUIaM padoT
OO11ast Tpy10EMKOCTb JUCITUILUINHBI cocTaBisieT 3 3a4.e/. (108 uacoB), ux pacnpenencHue
10 BUJIaM paboT MpeAcTaBiIeHo B Tabuuue (014 cmyoenmog ODO).

Bunx yuebnoi paboThl Bcero CemecTtpbl
4acoB (dachr)
6 |
KonTakTHasi padoTa, B TOM 4Hce: 54,3 54,3
AyauTopHbIe 3aHATHS (BCEro): 48 48
3aHATHS JTEKIIMOHHOTO THTIA 20 20 - - -
JlaGopaTopHbIe 3aHATHS - - - - -




3aHATUS CEMUHAPCKOTO THTIA (CEMHUHAPBI, 28 28 i i i
MPAKTUYECKHUE 3aHATHUS)
HNuas koHTaKTHAs1 padora:
KonTtpons camocrosarensHoit padotsl (KCP) 6 6
[Tpomexyrounas arrecramnus (UKP) 0,3 0,3
CamocrosiTejibHAas padoTa, B TOM YHCIe: 18 18
Kypcogas pabora - - - - -
[IpopaboTka yueOHOTO (TEOPETHIECKOr0) MaTepraa 6 6 - - -
BrimonHenne HHIMBUYaTbHBIX 33/1aHUN (TIOJrOTOBKA 4 4 i i i
COOOIICHUH, TPe3eHTALINIT)
Pedepar 4 4 - - -
[ToaroroBka K TeKymeMy KOHTPOJIIO 4 4 - - -
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO0wmast Tpy/10eMKOCTh qac. 108 108 - - -
B TOM 4HC/Ie KOHTAaKTHast | o 43 | 543
pabora
3a4. ef 3 3

2.2 CTpPyKTypa AUCUMIIUHBI:

Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.
Paznens! quctumiuHel, u3ydaeMele B 6 cemectpe (011 cmyoenmos ODO)

Ne KonunyecTtBo yacoB
- AynuropHas CamocrosiTenbHast
pazze HaumenoBaHue pasnenon
14 Bcero pabota pabota
J 113 JIP
1 2 3 4 5 6 7
DneKTpoANHAMUKA KaK pa3fen 5 2 2 - 1
1. Teoperndecko ¢puzuku. Oomas
TEOPHsI ANEKTPOMATHUTHOTO TOJIS
2. DNEeKTpOCTaTHKA. 9 2 4 - 1
3. KBazucrammonapHusle noJs 5 2 2 - 2
4. DNEKTPOMarHUTHHIE BOJIHBI 9 2 4 - 2
5 N3nyuenune 3neKTpOMarHMTHBIX 9 2 4 - 2
BOJTH.
CnenuanbHast TEOpuUs 9 2 4 - 2
6. OTHOCHTEIIBHOCTH.
ITpeoOpaszosanus Jlopenua.
7. PengTuBucTckast I[MHAMHUKA. 5 2 2 - 2
8. OnekrpoauHamuka CTO 5 2 2 - 2
Maxkpockonuueckas 6 2 2 - 2
9. AIEKTPOTMHAMUKA.
Cucrema ypaBHeHU MakcBeia
IToCTOSHHBIN TOK U MIOCTOSHHOE 6 2 2 - 2
10.  |marHuTHOE moJse
beicTponiepeMeHHbIE 1O
NUTOI'O 20 28 - 18




2.3 Conep:xanue pa3aesioB IHCHUIIMHBI:
2.3.1 3ausaTud JeKIMOHHOI0 THIIA

Oitamreiina. [IpeodpazoBanus Jloperria.
PenstuBucTckas KuHEMaTHKa.
WHBapuaHTHBIE BETUYUHBI B TEOPUHU
OTHOCHUTEIILHOCTU. IHTEpBan u
cOOCTBEHHOE BpeMsI.

Krnaccudukanus ”HTEpBaIOB ¥ IPUIHHHO-
CJICZICTBEHHBIE CBSI3U MEXKAY COOBITUSMHU.

HaunmenoBanue dopma TeKyIero
Ne Conepxanue paszjaena
paszena KOHTPOJISL
1 2 3 4
DnekTpoarHaMuka |MaremaTuyecKuil anmnapar Ompoc
KaK paszen NeKTpoAHaMUKH. DyH1aMEHTaIbHbIE
TEOPETHYECKOU KOHCTaHTBI U XapakTep HU3nuecKux
¢bu3nKu. TEOpUH.
O6mas Teopust DIEeKTpOAMHAMUKA BaKyyMa U TOYEUHbBIX
AJIEKTPOMArHUTHOTO [3apsi10B. 3aKOH COXPAaHEHHUs 3apsaa U
OJIst ypaBHEHUE HenpepblBHOCTU. CHuctema
MHUKPOCKOIIMYECKUX YPABHEHUM
MakcBema. Tok cMenieHus.
[ToTeHumanel 31EKTPOMarHUTHOTO MO,
KaJIMOpOBOYHAsl UHBAPUAHTHOCTb.
CoxpaHeHue dHepruu, UMITyJbca U
MOMEHTA UMIIYJIbCa.
DneKTpoCcTaTHKA. VYpaBHEHHUSI TIEKTPOCTATHUKH. Ompoc
MynpTUNIONBHBIE Pa3I0KEHUS
MOTEHUHMAIOB. J{UIOJIBHBIN U
KBa/IpyTOJIbHBI MOMEHTBI. DHEPTUs
CUCTEMBI 3apsI/I0B.
KBaszucramnuonapssle| Y c10BHs KBa3UCTALMOHAPHOCTH. Omnpoc ,
OJIst KBa3zucrarnmonapHoe MarHuTHOE IOJIE. KOHTpOJIbHas paboTa
[losie HEPENATUBUCTCKOTO PAaBHOMEPHO Nol
JBUKYILIETOCs 3apsiga. MarHUTHBIA MOMEHT
4, OnexTpoMarauTHeie |BoiaHOBOE ypaBHeHHE. DnekTpoMarHuTHbIEe |Orpoc
BOJIHBI BOJIHBI B BakyyMme. [lonspuzauus
3J€KTPOMArHUTHON BOJIHBI
N3nyuenue ITone cuctemsl mpon3BoIBHO ABWXKYIIMXCS |Pedepar, ompoc
3JEKTPOMAarHUTHBIX (3aPsI0B.
BOJIH. Pemrennst ypaBHeHuU JU1sl NIOTEHIMAIIOB.
3ana3apIBaronIne NoTeHuansl. JJunoiasHoe
MpUOIIKEHNE B 3a/1aue 00 M3ITyYeHUH.
Pacnipoctpanenue BonH. PaccesHue
3JEKTPOMArHUTHBIX BOJIH. PaguanuonHoe
TPEHHUE.
CrneunanbHast OcHOBBI CIENIMANIBHON Teopun Omnpoc
TeopHus OTHOCHUTEIIBHOCTH.
otHocutenbHOCTH. |Mexanuka CTO. Onexkrponunamuka CTO.
IIpeoOpazoBanus OkcnepumenTanbHble ocHoBaHusA CTO.
Jlopenna. [IpyHIMI OTHOCUTENBHOCTH, TOCTYJIATHI




YetripexMepHasi GOopMyIHpPOBKa TEOPUH
otHocutensHoCTH. [Ipeobpa3oBanus
JlopeH1a KaK IOBOPOT CUCTEMBI KOOPAUHAT
B IIpOCTpaHCTBE MUHKOBCKOTO. 4-BEKTOPbI
1 4-TeH30pbl, KOBapUaHTHas opMa 3alucH
(U3NYECKUX 3aKOHOB. 4-CKOPOCTb U 4-
YCKOPEHHUE.

PengaruBucrckas
JWHaMHKa.

4-UMIyJIbC  YaCTHUIBl U PEISTUBUCTCKHU-
KOBapHaHTHOE 0000IICHIE BTOPOTO 3aKOHA
HeroToHa. DHeprus, UMIyJIbCc U Macca
PENATUBUCTCKON YaCTHUIIbl. 3aKOH
COXpaHEHHUS SHEPTUU-UMITYJIbCA. DHEPTHs
mokos. besmaccoBble YacTHIIBI.

CucreMa CBSA3aHHBIX YaCTHII, €¢ Macca U
sueprus cBsa3u. [edexr macc. [Ipumepbr
MIPUMEHEHHUSI 3aKOHOB COXPAHEHUS B
siIepHOM hU3KMKe U PU3HKE DIIEMEHTAPHBIX
YaCTHII.

Ompoc

DNeKTpoAMHAMUKA
CTO

HMHBapuaHTHOCTH 3apsi/1a, YETBIPEXMEPHBIN
TOK.

PensTuBucTCKU-MHBAapUaHTHAS
(dbopMyIMpOBKa YpaBHEHUH /115
IIOTEHIMATIOB. TEH30p 2JIEKTPOMarHuTHOTO
nosist. TeH30p sHEprun- UMIysbca
3JIEKTPOMAarHUTHOIO ITOJIS.

KoBapuanTtHas 3anuce ypaBHEHUN
Makxkcsemna.

3akoHbI IpeoOpa3oBaHus s
HaIPsHDKEHHOCTEW MOJIEH, /711 4aCTOTHI U
BOJIHOBOT'O BEKTOPA 3JIEKTPOMAarHUTHOMN
BoJIHBL. Jlonmuep-3pdexr.

JIBu>KeHME YacTUIL B TOCTOSIHHBIX
ANEKTPUYECKUX U MAarHUTHBIX MOJISIX.

Ompoc

Makpockonnueckast
JJIEKTPOAMHAMMUKA.
Cucrema ypaBHEHHI
Makcsesia

DNeKTpoANHAMUKA CIUTOIIHBIX CPEel
BpIBO OCHOBHBIX YpaBHEHUH MOJIS.
[Tonspuzanus cpenbl B SIEKTPUIECKOM
nose. CpeliHssl IIIOTHOCTh TOKa U CPeIHsA
IUIOTHOCTB 3apsijia B Cpele.

Cucrema ypaBHeHM 175t
3JIEKTPOMArHUTHOTO TIOJISL.

Cucrema rpannuHbIx ycnoBul. [Ipenens
MPUMEHUMOCTH YPAaBHEHUU CBSI3U. 3aKOH
COXPAHEHUS SHEPTHH.

Ompoc

10.

IlocTostHHBIN TOK U
MOCTOSTHHOE
MarHuTHOE I10JIe.
beicTponiepeMeHHbIE
MOJIst

3akoH OMa. JIMHENHBII IPOBOAHUK C
IIOCTOSHHBIM TOKOM. I10CTOSIHHEIN TOK B
MPOBOJIAILEH Cpelie.

MarsuTtHoe 110J1€ ITIOCTOSHHBIX TOKOB.
MarauTHEIE CBOMICTBA BENIECTBA:
JTUaMarHeTU3M, apaMarHeTh3M,
(dheppoMarseTusm, MarHUTHBIE CBOMCTBA
CBEPXMPOBOHUKOB.

Ompoc, KOHTpOJIbHAS
pabota No2




DNeKTpOMarHuTHOE IOJIE B CpeJie C
nucnepcueit. Jlucniepcusi cBera.
UepenkoBckoe uzinyuenue. [Ipenen
reOMETpUUYECKON ONTUKH. Judpakius

2.3.2 3aHATHA CEMHMHAPCKOr0 THIIA

Ili1anbl cCeMUHAPCKUX 3AHATHH.

Tema 1. Pemrenue 3a1au BEKTOPHOTO aHAIU3A.

Tema 2. DHeprus cucteMsl 3aps/10B.

Tewma 3. Pemenue 3ama4 a1 MpOU3BOJIBHBIX TOJICH.

Tewma 4. Pemenue 3a1a4 o pacyeTy HHTEHCUBHOCTEH AJIEKTPOMArHUTHBIX MTOJICH.

Tewma 5. Pemenue 3amau s crarndeckux nojeil. Teopema ["aycca. YpaBuenue [lyaccona.
3akoH buo—Cagapa.

Tewma 6. Pemenwe 3a1a4 crienuaaibHONW TEOPUN OTHOCUTEITHBHOCTH.

Tewma 7. Permenue 3a1ay peiiTUBUCTCKOW MEXaHUKHU. PEeNITUBUCTCKUE YaCTHUIIBI,
cBOOOIHBIE U B MOJIE.

Tewma 8. Pemenue 3a1au Ha UCCIIeJOBaHUE CBOMCTB U3TyUCHHUS.

Tewma 9. Pemenuie 3a1ay Ha OCHOBHBIE CBOMCTBA ypaBHEHUIT MakcBeia.

2.3.3 JIabopaTopHbIe 3aHATHSA
He npedycmompenut

2.3.4 TlpuMepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npeoycmompeno

2.4 TlepeyeHb y4eOHO-METOANYECKOTO O0ecTiedeHHs AJIsl CAMOCTOSITEIbHON PadoThI
o0yyaumuxcsi Mo IMCUMILINHE (MOIYJIIO)

[TepedyeHp yueOHO-METOAUYECKOTO 00ECIICUEHUS JUCITUTUTHHBI TI0
Ne Bun CPC BBITTOJIHEHUIO CaMOCTOSTEIbHON paboThl

1 2 3

1| TIIpopaborka |Bacunbe, A.H. Knaccuueckas anekrponuHamuka. KpaTkuii Kype JeKuuii

y4e0HOTO /A.H. Bacunbes. — Mzn. BXB- IlerepOypr, 2010. — 288 ¢
(reopetuueckoro)|Beprenec, C. H. Teopetuueckas gusuka. O0mmas teopus

MaTepraia  |OTHOCHTEIBHOCTHU: y4eOHUK A OakanaBpuara u Maructparypsl / C. H.
Beprenec. — 2-e uzn., ucrp. u gorn. — M.: U3natensctBo FOpaiit, 2018.
— 190 c. — (Cepus: bakanaBp u Maructp. AkageMUYecKHi Kypc). —
ISBN 978-5-534-03243-7. — Pexxum goctymna : www.biblio-
online.ru/book/B09D8A54-E4A3-4FA2-A7C4-60B6B1E06137.

2| Brpmonaenne |Bacuibes, A.H. Knaccudeckas snexkrpoaunamuka. Kpatkuit Kype neKiui
uHauBKUAyabHbIX|/A.H. Bacunbes. — M3n. BXB- [erepOypr, 2010. — 288 ¢
3aJJaHuH AmnnecHuH, C.C. OCHOBBI 2JIEKTPOJAMHAMUKHU. Teopusi, 3a1a4l U TECTHI:
(moarotoBka |yuebHoe mocobue / C.C. AnnecHus, JI.W. YepHsimoBa. — CaHKT-
coooOmenuii, |IlerepOypr: Jlans, 2016. — 576 c. — Pexum nocryna:
npesenramumii) | https://e.lanbook.com/book/87725.

3 Pedepar AmnecHuH, C.C. OCHOBBI 3JIEKTPOIMHAMUKU. Teopusi, 3a/1a4u U TECTHI:
yuebnoe nocodue / C.C. Arnecuus, JI.U. YepupimoBa. — CaHKT-
[TerepOypr: Jlanp, 2016. — 576 c. — Pexxum mocryma:
https://e.lanbook.com/book/87725.




3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusmMu OI'OC npu peanusanuyl pa3iIuvHbIX BHIOB Y4eOHOMH
paboThl B mpolecce M3ydeHHUs MUCHMIUIMHBI MPEIyCMaTpPUBAETCS HCIIOJIB30BAaHHE B Y4€OHOM
Ipolecce CIASAYIOIINX AKTUBHBIX U HHTEPAKTUBHBIX (DOPM IPOBEIECHUS 3aHATUI:

® JICKIIWH;

® BEHITNIOJTHEHUE UHIMBHIYaJIbHBIX 33aHUH (ITOATOTOBKA COOOLICHUH, TPE3CHTAIIHI);

® [I0/IFOTOBKA MMCBMEHHBIX pedepaToB MO TEMaM Kypca.

METOJUUYECKHUE YKA3AHUSI JJISI OBYUYAIOLIMXCSI IO OCBOEHUIO
JUCHUIINHBI.

PGKOMGHZIaIII/II/I 10 OCBOCHHUIO JUCHUIIJIMHBI HAa JICKIIMOHHBIX 3aHATUAX

e qiepe]] OdYepeAHOM JeKuuedl HeoOXOAMMO IPOCMOTPETh IO  KOHCIEKTY U
PEKOMEHI0BaHHOM y4eOHOMU IUTepaType MaTepual npeablayIen JeKIuY;

e 0eryo 03HaAKOMUTBCS C COJIEPKAHUEM OYEPEHON JIEKLIUU 110 OCHOBHBIM MCTOYHUKAM
JUTEpaTyphl B COOTBETCTBUHU C pabouell MporpaMMoi AUCHUILINHBI;

® [IpH 3aTPyIHEHUAX HEOOXOUMO OOPATUTHCS K JIEKTOPY IO TpaUKy €ro KOHCYJIbTalui
WIN Ha MPAKTHUYECKUX 3aHATHSIX.

4, O1neHo4YHbIE 1 METOTUYECKHE MaTepHuaJibl

4.1 OueHovHbIE CpeacTrBa 1Jisl TEKYIIEro KOHTPOJIA yCIIEBAEMOCTH M l'IpOMe)KyTO‘lHOﬁ
aTTeCTalluu

OrneHouHBIE Cpe/cTBA IpelHa3HAuYeHbl JUIsi KOHTPOJS U OLEHKM 00pa3oBaTeNbHBIX
JTOCTIDKEHUH 0OydJarommMxcsi, OCBOMBIIMX IPOrpamMMy Yy4eOHOW JMCHUIUIMHBI «HA3BaHUE
JTUCIUTUTAHBD.

O1eHOYHBIE CPECTBA BKIIFOUAET KOHTPOJIBHBIE MaTepUAIIbl ISl TIPOBEICHUS TEKYLIEro
KOHTPOJIs B (GopMe JOKIaga-MPe3eHTAuN, Pa3HOYPOBHEBBIX 33aJaHUN, U NMPOMEXKYTOYHOI
aTrTecTaluu B (hopMe BOIPOCOB K IK3aMEHY.

OneHouHble CpeacTBA JUIsi MHBAJIUAOB M JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSIMH

3JI0pOBbsI BEIOMPAIOTCS C YUETOM MX MHJIUBUAYAIbHBIX ICUXO(PU3NIECKUX 0COOEHHOCTEH.

— IIp1 HEOOXOMMOCTH UHBAIMAM H JIMLIAM C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbS
MIPEOCTABIISIETCS TOTIOJTHUTEIIEHOE BPEMSI JIJIS IOATOTOBKU OTBETA HAa DK3aMEHE;

— MIPHU TIPOBEIEHUH MPOLETyphl OLEHUBAHUS PE3yIbTaTOB 00YUYEHUS MHBAINUOB U JIMIL C
OTpaHUYECHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI TIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHANBUAYAILHBIMA 0COOCHHOCTSIMH,

— IIpU HEOOXOAMMOCTH JUIsL 00YYAIOUIUXCS C OTPAaHUUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBSI
U WHBAIUAOB TMpOIENypa OIEHUBAHHUS pE3yIbTAaTOB OOYUYCHHS 110 JUCIUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTArOB.

[Mponienypa oreHMBaHUsT PE3yNbTATOB OOYUEHHsI WHBAIHMIOB W JIMI[ C OTPAaHHMYCHHBIMH
BO3MOKHOCTSIMH  3/I0pOBbSl 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpUBaeT Ipel0oCTaBICHHUE
nHbopManmi B (opmax, amanTHPOBAHHBIX K OTPAHUYCHUSM HUX 3/I0POBbSI M BOCIPHATHS
uHpOpMaIUu:

JUnist a1 ¢ HapyIIECHUSIMUA 3PSHUS:

— B TIeYaTHOU (popMe yBeTMUEHHBIM MIpU(TOM,

— B (hopMe FJIEeKTPOHHOTO JJOKYMEHTA.

JIist T ¢ HApYIIEHUSIMH CITyXa:

— B IIe4aTHoOH (opme,

— B (hopMe 2IIeKTPOHHOTO JJOKYMEHTA.



Jljig U1 ¢ HapyIIEeHUsIMU ONTIOPHO-/IBUTaTEeNIbHOTO arapara:

— B meyaTHoOU (hopme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.
JlaHHbBII TIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHIEHTA
00yJaroIuXxcs.

CprRTypa OLHCHOYHBIX CPEACTB IJIsA TeRymei/i H l'lpOMe)KyTO‘lH()ﬁ aTrreCTanmum

Kox konTponupyemoit

HanMeHoBaHHE OLIEHOYHOT'O CPE/ICTBA

MakcBeina

Ne KonTtponupyemsie pa3ensl
KOMITETEHIINH (WK ee
n/m (TeMbI) TUCIUIUTHHBL* . IIpomexyTounas
YaCTH) Texymuii KOHTPOJIb
aTTecTalys
Beenenue. IK-1 Omnpoc Bonpoc Ha 3k3amene 1-
n DIEKTPOAUHAMUKA KaK 4
paszen TeopeTHYecKOH
7637091
OOm1as Teopus IIK-1 Ompoc Bomnpoc Ha 3x3amene 5-
2 | PNeKTPOMArHUTHOTO MO 10
OJeKTpocTaTHKA. MK-1 Omnpoc Bonpoc Ha 3x3ameHe
11-16
3
KBazucranuonapHsle moJis MK-1 Ompoc, Bomnpoc Ha sx3amene
KOHTpoOJbHas padbora | 17-20
4 Nel
ONEeKTPOMAarHuTHBIE BOJIHBI K-1 Omnpoc Bonpoc Ha 3k3ameHe
5 21-25
Wznyuyenue K-1 Pedepar, onpoc Bonpoc Ha sk3ameHe
JIEKTPOMArHUTHBIX BOJIH. 26-30
6
CrenmanbpHas TEOpHUS K-2 Omnpoc Bonpoc Ha 3k3ameHe
7 OTHOCHUTEIBHOCTH. 31-35
[Ipeobpazosanus JlopeHia.
PensituBUCTCKASI AMHAMUKA. K-2 Ompoc Bomnpoc Ha 3x3aMeHe
8 36-40
OnekrpoauHamuka CTO K-2 Ompoc Bompoc Ha ’x3ameHe
9 41-45
Makpockomnuueckas K-2 Ompoc Bompoc Ha 3x3aMeHe
AJIEKTPOMHAMUKA. 46-51
10 o
Cucrema ypaBHEHHUN




[TocTostHHBIN TOK U IK-2 Ompoc, koHTpoabHas | Bomnpoc Ha sk3ameHe
11 | TOCTOSHHOE MarHUTHOE TIOJIE pabota Ne2 52-56
bricTponiepeMeHHbIE OIS K-2 Omnpoc Bomnpoc Ha 3x3aMeHe

57-60

12
HOKa3aTeJII/I, KPUTEPUH N LIKAJa ONEHKHA Cq)OpMHpOBaHHbIX ROMHeTeHIII/Iﬁ
Kon u CooTBeTcTBHE YPOBHEH 0CBOEHHSI KOMIETEHIMYU IVIAHMPYEMBIM pe3yJibTaTaM
HAaHMeHOBaHHUe 00y4eHUs M KPUTEPHUAM UX OLIEHMBAHHA
KOMIIeTeHIN i
NOPOroBbIi 0a3o0BbIi NPOABUHYTBII
Onenka
Y I0BI€TBOPUTETHHO Xopo1o/3a4TeHo OTJIMYHO /3a4TEHO
/3a4TEHO
IIK-1 Cnocoben | 3Haer — 3Haer — 3Haer —
OCBauBaTh nu
HUCIOJIB30BATH OCHOBHBIC ITIOHATUSA, UACHU CyHlHOCTI:- Haquoro CyIlIHOCTI) Hay‘IHOl"O
6a30BEIe HayqHo- | Y METOIBI METO/a, OCHOBHEIE METO/a, OCHOBHEIE
TeOpeTI/I‘IeCKI/IC 3J'IeKTpOZ[I/IHaMI/IKI/I IIOHATUA, UACHU U MCTO/IbI NOHATUA, UACHU U MCTOIbI
3HAHUSA " 3HeKTpOJII/IHaMI/IKI/I 3J'IeKTpOI[I/IHaMI/IKI/I,
MIPAKTUICCKHE YMEHUS
CII0COOEH CaMOCTOATEIHHO
110 TCXHOHOFI/I‘ICCKOM}’
BBIBOJAUTH
u ¢busyeckomMy
MPeyCMOTPECHHBIC
00pa30BaHUIO B
poeCCHOHATBHOMI MPOTPaMMOit
ACATCIBHOCTH TeOpeTUYECKHE PE3yIbTaThl
Ymeer — Ymeer — Ymeer —
HCII0JI30BaTh MIPUMEHSATH 0a30BEIC MIPUMEHSTH Ha TIPAKTHKE
CHeI_[I/IaJ'II/I?)I/IpOBaHHI)Ie HaBbIKH, UCIIOJIB30BaTh 633031316

3HaHUS B 00JIaCTH HU3UKH
JUTS OCBOCHHUS
POQUIBHBIX PUINIECKIX
JUCLUTUIMH

CrelUaI3UPOBAHHbIE
3HAHUSA B 001aCTH HU3HNKH
JUISl OCBOSHHMS
MPOPIITBHBIX (HU3UIECKUX
JUCTIATUTAH

npodeccnoHaabHbIC
HaBBIKH UCIIOJIb30BaTh
CreHaIN3UPOBAHHbIE
3HaHMS B 007aCTH HU3UKH
JUISL OCBOCHUS
MPOGUIEHBIX (PH3HYECKIIX
JUCHUTUTAH (B
COOTBETCTBHH C IIPOpHIIEM
TIOJITOTOBKH)

Baaneer —

HaBbIKaMU UCIIOJIB30BaTh
CIIeIUAJIN3UPOBAHHBIC
3HAHUA

B 00acTH (pU3MKH 1151
OCBOCHHS MPO(UITBHBIX

(bI/IBI/I‘{CCKI/IX JUCOUITTHH

Baaneer —

HaBBIKAMU TIPUMEHSITh
0a30BbIE

3HaHUA, UCII0JIL30BAaTh
CIICIUATU3UPOBAHHBIC
SHaHUA

B 00nactu GU3MKH IS
OCBOCHUS MPOPHITEHBIX

Baapeer —

HaBbIKaMU MIPUMCHSATH Ha
MPAKTUKE 0a3oBEIe

po¢)eCCHOHATBHBIC
HaBBIKH

HaBbIKaMHU UCIIOJIB30BATh
CIIcUAaJIN3UPOBAHHBIC
3HaHUA




(1)I/I3I/I"ICCKI/IX JAUCHUILINH

B 00J1aCTH PU3UKA JJIs
OCBOCHHS MPOGUITBHBIX

(u3MYECKUX AUCIHUIUIMH (B
COOTBETCTBHH C MPOGHIeM

MOJATOTOBKH)

[K-2 Crocoben
KOHCTPYHPOBATh
coJieprkaHue
TEXHOJIOTUYECKOTO U
(u3IIeCKOro
00pa3oBaHus B
COOTBETCTBHUHU C
tpeboBanusmMu OI'OC
OCHOBHOT'O H
cpemHero o0rero
oOpa3oBaHus, ¢
YPOBHEM Pa3BHUTHS
COBPEMEHHOM HAYKH U
C Y4ETOM BO3PACTHBIX
ocobeHHoCcTeH
0o0yUaromuxcs

3Haer -

METOJIbI U IPUEMBI
MTOCTAaHOBKU (PU3UIECKOTO
IKCIIEPHUMEHTA

3Haer -

METOJIb U IPUEMBI
MTOCTAaHOBKH (PU3UIECKOTO
SKCIEPUMEHTA, CIOCOOBI
€ro MaTeMaTHYeCKON
00paboTKu;

3naer -

METOJIbl ¥ IPHUEMBI
MTOCTAaHOBKH (PU3NIECKOTO
SKCIEPUMEHTA, CITOCOOBI
€ro MaTeMaTHIeCKOH
00pabOTKH; METOMBI U
IPUEMBI PELLICHUS
KOHKPETHBIX (PM3HMYECKUX
3ama4, PU3HICCKUEC
NPUIIOKEHUS
MaTeMaTU4eCKUX MOHATUN

Ymeer —

MIPUMEHSATH Oa30BbIe
3HAHMSA JUIS PELICHUS
TEOPETHYECKUX U
MPaKTHYECKUX
(usmueckux 3anaq

Ymeer —

NPUMEHSTH 0a30BbIe
3HAHUS IS PEIICHUS
TEOPETHYECKUX U
MPAKTHIECKUX PU3NIECKUX
3aj1a4, IPaBUIBHO
OpraHU30BHIBATH
¢busznyeckne HaOIIOACHUS
Y 9KCIIEPUMEHTBI

Ymeer —

NpUMEHSTh 0a3oBbIC
3HAHMS JUTSL PEIICHHS
TEOPETHYECKUX U
MPAKTHYECKUX (HUIHUECKUX
3aj1a4, IpaBHIbHO
OpraHU30BHIBATH
(usnveckue HaOMIOACHUS U
9KCIIEPHUMEHTBHI,
AQHAITU3UPOBATH UX
Ppe3yIbTaThl, OCYLIECTBISATH
NOCTPOCHHE
MaTeMaTHYECKUX MOl
(bu3MUYECKUX SBICHUI U
MPOIIECCOB

Baaneer —

HaBbIKAMU pELICHUS
MpOoCTEeNIINX 3a/1a4

Baaneer —

HaBBIKAMH TIPOBEICHUS
(buznuecKkux HaOIOIeHUI
1 9KCTIEPHMEHTOB,
peLIeHus IPOCTENIINX
MPUKJIAIHBIX 327129

Baapeer —

HaBBIKaMU TIPOBEJCHUS
(busrueckux HAOTIOISHUI
1 9KCIIEPUMEHTOB,
pelIeHus MPOCTENIINX
TEOPETUIECKHUX H
MIPUKJIAIHBIX 3324

TunoBbie KOHTPOJIbHBbIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VIl OLCHKH
3HAHUM, YMeHMil, HABBIKOB M (WJIH) ONBbITA JAeSATEJbHOCTH, XaPAKTEPU3YIOIIMX ITAMNbBI
(popMupoBaHUsI KOMIIETEHIUI B po1ecce OCBOCHNS 00pa30BaTeIbHOI MPOrpaMMbl

Ilpumepnaa memamuka pegpepamoe (00k1a008)
1. KeaopynonvHuiii momeHm.
2. Yucnennoe peuterue 3a0au 31eKmMpoCmamuKi.

3. Uszobpasicenue nons uznyueHus: CUIOBbIMU TUHUSMU.
4. CunxpompomnHoe usznyuenue.




5. Usmepenue maccvl HelmpanibHO20 NU-ME30HA.

6. Maenummwiti pezonanc.

7. DnekmpoouHamura ceepxnpo8oOHUKOB.

Ilepeuens uacmu Komnemenyuu, npogepaemuix oyenounvim cpeocmeom: 11K-1 (3natn),
[1K-2 (3Hath).

IIpumepHbIe 3aJaHUA IS KOHTPOJIbHOI PadoThI

1. B UCO K u3 nyHktoB 4 U B, paccTosiHUE MEXAy KOTOpbIMH Lo, OJJHOBpEMEHHO
CTapTYyIOT JABa KOCMHYECKHX KOpaOisi HaBCTpeuy APYr APYrYy €O CKOPOCTSIMH, COOTBETCTBEHHO
paBHBIMH L U 2v. OnpenenuTh NOKa3aHUs 4acoB Ha KOpalJsiX Ipu BCTpeye.

2. BoBectu (hOpMyJbI HpeoOpa3oBaHUs BEKTOPOB DIEKTPOMATHUTHOIO MOJS IIPH
nepexoje ot ogHo UCO k apyroi.

3. Ucnone3yss teopemy laycca Haiiti mosie: OECKOHEYHOM IUIOCKOCTH, PAaBHOMEPHO
3apsKEHHON € TOBEPXHOCTHOM IIOTHOCTBIO G.

4. Buytpu 6eCKOHEYHOTO HUJIHHIPA, OJHOPOIHO 3apsKEHHOTO ¢ 00BEMHOM ITIOTHOCTHIO
p, UMECTCS HE3apsDKCHHas LWIMHAPUYECKas IOJIOCTh. PaccrosHue Mexnay IapajulelIbHbIMU
OCSMU LMJIMHIpA U MosIocTH paBHO L. HaliTu HanpsyKeHHOCTh 3JIEKTPUYECKOIO MOJIsi BHYTPU
IIOJIOCTH.

S. HaiiTi moTeHIMal 1 HAPSHKEHHOCTh SJIEKTPHYECKOTO MOk Ha OCH IIOCKOTO KOJIBIIA,
PaBHOMEPHO 3apsDKEHHOTO C MOBEPXHOCTHOH TUIOTHOCTBIO G (BHYTPEHHHH paamyc Koibia Ri,
BHemHui R2). PaccMoTpeTs mpenenbHble ciiydau: a) mose Iuiockoro aucka Ri — 0; 6) mone
3apspkeHHOU TrockocT R1 — 0, Rz — oo .

6. Haiitu 3apsi, TUIONIBHBIA M KBAAPYHOIbHBI MOMEHTHI JUCKA paauyca R, paBHOMEPHO
3apsHDKEHHOTO € TIOBEPXHOCTHOW IUIOTHOCTBIO G, PACHOJIOXKEHHOTO HA PACCTOSIHUU @ OT Hadalla
KOOpJIMHAT.

7. Haiiti KBaApyIoJdbHBIA MOMEHT IWIMHApPA paauyca R, BICOTHI 2 h, 3apskeHHOro 1o
00beMy € IUIOTHOCTBIO p. CUUTaTh, YTO HAYAIO JI€KAPTOBOW CHUCTEMBI KOOPAMHAT COBIAAAET C
LIEHTPOM 3apsDKEHHOTO Teja BpalleHHs, a OCh Z HamlpaBjieHa 10 OCH CHUMMETPUHU BBICIIETO
MOpsAJKA.

8. Tok | paBHOMEPHO pacrpejieieH MO MOBEPXHOCTH KOJbIA, BHYTPEHHUH W BHENIHWA
paarychl KOTOPOrO COOTBETCTBEHHO paBHbI @, b . HaliTu MHAYKIMIO MAarHUTHOTO TOJISI HA OCH
KOJIbIIA.

9. 3aps q OJHOPOHO 3aMONHAET 00beM mapa paauyca R. HaliTi HHIYKIMIO MATHUTHOTO
MoJIsl B IIGHTPE IIapa, €ClM IMOCIEJHUN BpamlaeTrcs BOKPYT CBOETO JMaMeTpa C MOCTOSHHOMN
YTJIOBOHM CKOPOCTBIO. BO CKONIBKO pa3 M3MEHUTCS MarHUTHOE TI0JIE B IIEHTpE Iapa, eCiu 3apsij q
PaBHOMEPHO pacNpeieIUTh IO €ro MOBEPXHOCTH.

10. 3apsin e BparmaeTcs ¢ HOCTOSHHON YITIOBOW CKOPOCTBIO ® 110 OKPYKHOCTH paguyca
a. Haiitn: 1) nonHYy!0 MHTEHCUBHOCTD U3NIYy4YCHUs; 2) YIJIOBOE paclpe/eieHIe U3y ICHHSI.

11. 0606wt hopMysbl ipeobpazoBanus JIopeHIa i IPOU3BOILHOM OPUEHTALMH OCEH
KOOpAMHAT ABYX HHepuuaibHbix cucreM otcuera (MCO) OTHOCUTENbHO HAMpaBiCHUS HX
OTHOCUTEJIbHON CKOPOCTH.

Ilepeuenv wacmu KomnemeHnyuu, npogepaemuvix oyeHounvim cpeocmeom: 11K-1 (3uarp,
yMeTb, BnaaeTh), [IK-2 (3HaTh, yMeTh, BIAJIETh).



IIpuMepHBIii NepedyeHb BONPOCOB I IK3aMeHa

YpaBHEHHE HENIPEPBIBHOCTHU.

Cucrema ypaBHeHuii Makceuia-Jlopenna.

Tok cmewmenus. [loreHnmanel 31€KTPOMarHUTHOTO I1OJIS.

KannOpoBouHas ”HBapUAHTHOCTb ITOTEHIHAJIOB.

3aKOH COXpPAHEHMs SHEPTUU B 3JIEKTPOMArHUTHOM I10JI€.

3aKOH COXpaHEHHUs UMITYJIbCA B 3JIEKTPOMAarHUTHOM IIOJI€.

DneKTpocTaTHYECKOE MoJie. DIIEKTPOCTATUYECKOE 110JI€ CUCTEMbI TOUEUHBIX 3apsI0B.
KBanpynosibHbIII MOMEHT.

PaboTh! 1 3HEPrUs BO BHEIIHEM 3JIEKTPOCTaTHUECKOM IOJI€.

0. DHeprus B3auMOJCHCTBUS CHCTEMBI 3aPsJIOB U SHEPTHUS SJIEKTPOCTATHUECKOTO TOJIS.
. Ilone cucremsl 3aps10B, COBEPILAIOIIMX MEJIEHHOE KBAa3UCTALIMOHAPHOE JIBUKECHUE.

12. Tlone oaMHOYHOTO 3apsja, COBEPIIAIOIIECTO MEIJICHHOE PAaBHOMEPHOE IBUKCHUE.

13. Ilone cucTemsl 3apsiI0B, COBEPIIAIOIINX KBa3HCTAIIMOHAPHOE IBUKECHUE, Ha OOJIBIIINX
PacCTOSHUSAX OT CUCTEMBI.

14. Maruutsbiit MOMeHT. [IoHATHE O MATHUTHOM PE30HAHCE.

15. DnexrpoMarHuTHbIE BOJHBI B BakyyMe. [1no0ckas MOHOXpoMaTHyecKas BOJIHA.

16. DneKTpOMarHUTHOE TMOJIE CHUCTEMBl TPOU3BOJBHO  JIBUKYIIUXCS — 3apsiIOB.
3ana3/pIBarove NOTEHIUANIbI.

17. TloreHuManbl 3JIEKTPOMArHUTHOTO NOJIsT BAAJIM OT M3JIydarelsis B TUIOJIBHOM
MIPUOJIMKCHUH.

18. DneKTpoMarHuTHOE IOJIE AUTIOIBHOTO H3IIYUEHHS BTN OT H3JIydaTes.

19. JlunonpHOE M3ITydeHUE MPOCTEUIITUX CUCTEM.

20. OmnsIT MaiikenbcoHa.

21. TloctynaTbl cnenMaabHOM TeopuH oTHocuTeslbHOCTH. IIpeoOpasoBanus JlopeHua.
DOnemMeHTapHble CIEICTBUS IpeoOpazoBaHuil JlopeHla: MpPOCTPAHCTBEHHbIE U BPEMEHHbIE
MIPOMEKYTKH, OJTHOBPEMEHHOCTb, OJIM3KO- U AaJbHOACUCTBUE, PENSATUBUCTCKUIN 3aKOH CI0XKEHUS
CKOpPOCTEH.

22. VNuBapuantHble BenuunHbl B CTO. MHTEepBan 1 coOcTBeHHOE BpeMs. UeTbipexMepHas
¢opmynupoka CTO. YerblpexmepHble BEKTOPHl M TEH30pbl. UeTbIpeXMEepHbIE CKOPOCTh U
YCKOpEHHUE.

23. Tlone paBHOMEPHO JABMKYIIETOCS 3apsiaa (PEIATUBUCTCKHMA CITyJai).

24. TeH30p MEKTPOMArHUTHOTO TIOJIS U ypaBHEHHsI MaKkcBeia B YeTHIPEXMEPHOM BHJIE.

25. UYertbipexMepHBIH BOJTHOBOH BekTop. D dekt Jommepa.

26. TMonspusanus cpeasl B deKTpudeckoM moje. CpemHsisi TNIOTHOCTh TOKA M CPEIHSS
IUIOTHOCTS 3apsizia B cpene. Cuctema ypaBHEHUH 1S 3JIEKTPOMArHUTHOTO 1ouist B cpeze. Crucrema
IPAHUYHBIX YCIOBHII.

27. DNeKTpOCTaTHYECKOE Moje. DHEPT s CUCTEMBI TPOBOIHUKOB.

28. 3akoH Owma. JIMHEWHBIA MPOBOJHUK C IOCTOSIHHBIM TOKOM. [IOCTOSIHHBIM TOK B
MPOBOJIAILIEH Cpelie.

29. MarauTHoOe ToJie MOCTOSHHBIX TOKOB. 3akoH bruo-Casapa.

30. Hdamaraerusm. [Tapamaraeruszm. deppoMarueTusm.

31. YcrmoBus KBa3UCTAIMOHAPHOCTH.

32. 3aKOH MHIYKIWHU B IBUKYIIUXCS MTPOBOTHUKAX.

33. YpaBHeHus MakcBemia st KBa3HCTAIIHOHAPHBIX TIOJIEH B MHTETPATLHON JOpME U UX
UHTETPUPOBAHUE JUIsl Cllydas JIMHEHHBIX MPOBOAHMKOB. DHEPrusi MarHUTHOIO IIOJISI CHCTEMBI
KBa3MCTAlMOHAPHBIX TOKOB.

34. CxuH-3¢eKT. DIeKTpOMarHUTHBIE BOJIHBI B OJIHOPOTHON U30TPOIHOM cpere.

35. DIeKTpOMarHUTHOE MOJIE B CPesie C TUCTIEPCHEH.

36. Jlucmepcust cBeta. YepeHKOBCKOE M3TyUEHUE.

37. Ilpenen reomerpuyeckoit onTukH. Audpakius.

RBoOoo~NoaR~wWME

=
=



Ilepeuenv wacmu KomnemeHyuu, nPogepaemuvix oyeHouHbvim cpeocmeom: 11K-1 (3HaTh,
yMeTb, BnaneTts), [IK-2 (3HaTh, yMeTh, BIAIETh).

4.2 MeTonnueckue MaTepuaJbl, onpeesilomiue npoueaypbl OleHMBAHUS 3HAHMI,
YyMeHHUii, HaBbIKOB U (WJM) ONbITA [JIeATeJbHOCTH, XAPAKTEPU3YWIIHUX 3Talbl
¢dopMupoBaHusi KOMIIETEHUIM A

MeTtoauyeckue PpeKOMEHIALHH, ONpeAe/somMe MpPoueaypbl OIEeHHBAHUS Ha
IK3aMeHe

Hrororoit (hopMoii KOHTPOJSA CHPOPMHUPOBAHHOCTH KOMIICTCHIIMH y OOYYaIOIIUXCS I10
TUCIUIUIAHE sIBIIsieTCsT dk3amMeH. CTyneHThl O0s3aHbl CHATh JK3aMEH B COOTBETCTBHH C
pacrnrcaHueM U y4eOHBIM IIAHOM

OOC npomMeKyTOYHOM aTTECTAllMM COCTOUT U3 BOMPOCOB K AK3aMEHY 10 AUCLHUIIINHE.

DK3aMeH 10 TUCIUILTHHE TPECiIeIyeT Iellb OICHUTh PA0O0Ty CTYACHTA 33 KypC, MOITYICHHE
TEOPETUYECKUX 3HAHHUH, MX IPOYHOCTh, PA3BUTHE TBOPYECKOIO MBIILICHHS, MPUOOPETEHUE
HABBIKOB CaMOCTOSTEIHHONW PAOOTHI, YMCHHE NMPHMEHSATH IMOJIYYCHHBIC 3HAHUS I PCIICHHS
MPAKTHYECKHX 3ajaY.

dopma npoBeIeHUs IK3aMEHA: TMChMEHHO.

DK3aMeHaTOPy MPEOCTABISETCS MPABO 33/1aBaTh CTYACHTAM JIOMOJHUTEIBHBIC BOIIPOCHI
10 BCEH y4eOHOM MporpaMMe JUCIUILIAHEI.

Pesynbrar caaum 3x3aMeHa 3aHOCHTHCS TIPEIIOIaBaTeIeM B SK3aMEHAIIMOHHYIO BEJOMOCTh
1 3a4ETHYIO KHIKKY.

Kputepuu onenkmu:

OlleHKA «OTJHMYHO»: TJIyOOKHEe WCYEPIBIBAIOIIMNE 3HAHUS BCEr0 MPOrPAMMHOTO
MaTepuaa, JJOTUIeCKH ITOCIIe0BaTEIbHEIC, TIOJTHBIC, TPAMMATUYECKH TIPABHIILHBIC U KOHKPETHBIC
OTBETHI Ha BOMPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U JOTIOTHUTEIbHBIE BOIIPOCHI YIEHOB KOMHUCCHH,
WCIOJIb30BaHNE B HEOOXOJMMON Mepe B OTBETax S3BIKOBOTO MaTepualia, MPeICTaBICHHOTO B
PEKOMEHIYeMBIX Y4EOHBIX TOCOOMIX U JOMOIHUTENBHOM IUTEpaType. ;

OIlEHKA «XOPOIIO»: TBEPJABIC M JOCTATOYHO IIOJTHBIC 3HAHUS BCETO MPOTPAMMHOTO
MaTepuana, MmoclieoBaTeIbHbIe, TPAaBUIbHbIC, KOHKPETHBIE OTBETHI HAa MOCTABIEHHBIE BOMPOCHI
TIPY CBOOOTHOM pearupoBaHUM HA 3aMEUYaHUS 110 OTACIEHBIM BOIIPOCAM;

OIIeHKA «y/0BJEeTBOPUTEIbHO»: 3HAHUE U TOHUMaHHE OCHOBHBIX BOIIPOCOB MPOTPAMMBI,
Hannuue He 6onee 50% ommboK B OCBEIIEHNH OTACIBHBIX BOMPOCOB OMIIETA;

OlleHKA «HEYI0BJEeTBOPHUTEIbHO»: HEMOHUMAaHHE CYIIHOCTH HU3JIaraéMbIX BOIIPOCOB,
rpyOble OIMMOKU B OTBETE, HEYBEPEHHBIC W HETOYHBIC OTBETHI HA JIOTIOJHHUTEIHLHBIC BOIPOCHI
9K3aMEHATOPOB.

Metoauyeckue peKOMEHAALWH, ONpeAeJsAomMe Npoueaypbl  OLECHHMBAHUSA
KOHTPOJIbHBIX padoT:

KommnonenToMm TEKYLIETO KOHTPOJIA 11O JUCHUIIIIMHE ABJIAIOTCA IBE KOHTPOJIbHBIC pa6OTLI
B BH/JIE TUCHbMEHHOI'O pPEIlIeHus 3ajay.

MaxkcruManbHOE KOJIMUYECTBO 0ayuioB, KOTOPOE CTYAEHTHI MOTYT MOIYYHUTh 32 MPAaBUIBLHOE
peleHue 3a7a4 Ha KOHTPOJIbHON paboTe, COCTaBIsIeT S OaIoB.

Crynenu ypoBHe# Bun zaganus KonnuectBo 6ayuioB
OCBOEHHUSI KOMIIETCHIUI

[Toporogsrii Kontponbras padora Nel 6
Kontponbnas padota No2

basoBbiit KonTtponsHas padora Nel 7-8
Kontponbnas padota No2

[IpoaBunyTHII KonTtponsHas padora Nel 9-10
KonTtponbHas pabora Ne2




MeToanyecKue peKOMeHIalHM, ONpe/e/sIioIMe NpoLeaypbl OLleHUBAHUS ONPoOCca

dopma poBeIeHNsI— MUCBMEHHBIH OITPOC.

JnutensHOCTh onpoca — 20 MUHYT.

Kpurepun oueHku:

- OlleHKA «32a4TeHO0» BBICTABISETCA 3a: YMEHHUE HCIOJIb30BATh €CTECTBEHHOHAYYHBIC U
MaTeMaTU4ecKue 3HaHUS JUIA aHamu3a (QU3MYECKUX SIBICHUN M PEIICHMs NMPAKTHYECKHX 3a/ad,
yMEHHUE MOHUMATh PHYNHHO-CIICACTBEHHBIE CBSI3H, TIOHUMATh CYITHOCTh (PHU3UUECKUX SBICHUH.

- OLEHKAa «He 3a4TeHO0» BBICTABIISICTCS 33 HECIIOCOOHOCTh BBIIBUTH HPUYMHHO-
CIICZICTBEHHBIC CBSI3M, OTCYTCTBHME HAaBBIKOB AHAJIM3MPOBATH (PU3UYECKUH CMBICT OCHOBHBIX
dbopMysn, ypaBHEHHIl, HEyMEHHE pellaTh 3aJauyd JJIsI MPOCTBIX MEXaHHMYECKHX MOJeledl u
MHTEPIPETHPOBATH UX PE3YJIbTATHI.

5. IlepeyeHb OCHOBHOI U /I0TIOJIHUTEIbHOI y4eOHOMH JUTEepaTypPbl, HE00X0AMMOH 1JIA
OCBOCHM S AMCUUIJIMHBI (MOXYJIS)

5.1 OcHoBHasi iuTepaTypa:

1. Amecnun, C.C. OCHOBBI 3JIEKTPOAMHAMUKU. Teopus, 3aqaud U TeCThl: ydeOHOE
nocobue / C.C. Amnecuun, JI.U. Yepnsimosa. — Cankt-IlerepOypr: Jlans, 2016. — 576 c. —
https://e.lanbook.com/book/87725.

2. Beprenec, C. H. Teoperndeckas ¢usuka. O0mas Teopusi OTHOCUTSILHOCTH: YICOHUK
s GakanaBpuara U Maructparypsl / C. H. Beprenec. — 2-e u3z., ucnp. u gorn. — M.: FOpaiir,
2018. — 190 c. — (Cepus: bakanaBp u maructp. Akanemuueckuii kype). — ISBN 978-5-534-
03243-7. — www.biblio-online.ru/book/BO9D8A54-E4A3-4FA2-A7C4-60B6B1E06137.

JI71st OCBOCHUS TUCIUTIITMHBI WHBAJIMAMHU | JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBBSI UMEIOTCSI U3JAHUS B DJICKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«/lanvy u «FOpatim»y.

5.2 Jlono/iHMTEIbHAS JIUTEPATYypa:

1. Anexkcees, Anekceil iBanoBnY, COOpHUK 3ajjau MO KJIACCUYECKOH 3JIEKTPOJMHAMUKE:
yuebHoe ocobue / A. 1. AnekceeB. — 2-e uzn., ctep. — CI16.: JIann, 2008. — 320 c.

2. [lernad, Annpeit Antonosud, Kypc ¢pusuku: yueOHoe nocodue / A. A. lernag, b. M.
SABopckwii. — 9-e U3 ., crep. — M.: Akanemus, 2014. — 720 c.

3. bareirun, Biragumup Bnagumuposud, COOpHUK 33/1a4 10 2JIEKTPOIMHAMUKE U CTIELUATbHON
TEOPUH OTHOCUTEIbHOCTH: yueOHoe mocodue / B. B. Barteirun, U. H. Tonteirun. — 4-e u3j., nepepad. —
CII6.: Jlans, 2010. - 474 c.

4. Bacuises, A .H. Knaccuueckas snexktpoauHamuka. Kpatkuii kypce nexumii /A.H. Bacunbes. —
N3n. BXB- IMerepOypr, 2010. — 288 ¢

5. Kpamm, M.H. COopHuK 3a/1a4 110 OCHOBaM dJIEKTPOANHAMUKY: yueOHoe mocodue / M.H.
Kpamm. — Canxr-IlerepOypr: Jlanp, 2011. — 256 c. — https://e.lanbook.com/book/1541.

6. bareirmn, B.B. COopHuk 3amad mo 5SIEKTPOJUHAMHUKE M CHEIHAIBLHOW TEOpUU
OTHOCHTENBHOCTH: yueOHoe nocodue / B.B. barbirun, U.H. Tonteirun. — Cankr-IletepOypr: Jlaws,
2010. — 480 c. — https://e.lanbook.com/book/544.

5.3. IlepuoanyecKkue U3AaHUS:

KypHan npukinaaHoi MEXaHUKH U TEXHUYECKOH (pU3NKU

Kypnan texaudeckoit Gu3nKu

Kypnai skciepuMeHTaIbHON U TEOPETUUYECKON (DU3HKH
N3Bectust BY3o0B. Cepust: @usuka

NnxenepHas pusnka

[Tucema B )KypHAII TEXHUYECKON (QU3UKH

[Tucpma B sKypHAII SKCIIEPUMEHTAIBHOM U TEOPETHUECKON (DUBUKU

NogakrwhE


http://www.biblio-online.ru/book/B09D8A54-E4A3-4FA2-A7C4-60B6B1E06137

8. TIpubopsl M TEXHHUKA IKCIIEPUMEHTA

9. [IlpukrnanHas MEXaHUKA U TEXHUYECKas PU3MUKA

10. Teoperuueckast u MaTeMaTHueCcKas pU3NKa

11. Ycnexu ¢pu3nveckux HayK

12. VYyensle 3anmcku KazaHCKOro rocyaapCTBEHHOro yHHUBepcuTera: cepus: Dusuko-
MaTeMaTHYECKUE HAYKH

13. ®dwusuka TBEpIOTO TENa

6. MeToanyeckue yKazaHus VIl 00y4aIOIUXCA 110 0CBOEHUI0 THCIMIIMHBI (MOLYJI51)
DK3aMeH IPOBOAUTCS B KOHIIE ceMecTpa. Ha nk3ameHe o1leHUBarOTCS IIOJyYEHHbIE
TEOPETUYECKHE M MPAKTUUYECKUE 3HAHUS, MX HMPOYHOCTh, Pa3BUTHE TBOPUYECKOI'O MBIIUIECHUS,
npruoOpeTeHne HaBBIKOB CaMOCTOATEIbHOM paboThl, yMEHHE CHHTE3UPOBATh NOJIYYCHHBIC 3HAHUS
U IPUMEHSTH HX.

IIpu n3ydeHuu >MEKTPOANHAMHUKN M TEOPUU OTHOCUTEIIBHOCTH OYEHb Ba)KHO IMOCELIATh
JIEKUMU ¥ MOJAPOOHO 3alMChIBATh M3JIaraéMblil Ha HUX MaTepuasl. ITO 00YCIOBIEHO TEM, UTO B
y4eOHBIX TOCOOUSIX HE COEePIKATCS eTalIbHbIe MaTeMaTH4ecKue npeodpazoBanust. CTaHIapTHBIN
METOJI U3JIOKEHUSI CBOAMUTCA, KAaK MPaBUJIO, K 3aMEYaHUAM THUIIA: «KAK HETPYJHO MOKa3aThy,
«I10CJI€ HECJIOKHBIX IpeoOpa3zoBaHuil noixyuum» U T.4. OIHAKO, 3a STUMHM TaK Ha3blBA€MbIMHU
«HECJIO’)KHBIMU IIPe00Pa30BaHUAMI» OOBIYHO CKPBIBAIOTCSI HECKOJIBKO CTPAHHI] MaTEMAaTHYECKUX
npeoOpa3oBaHui, MPEXIe YeM MOMYYHTCs TpeOyeMblid pe3ynabTar! DTy crnenuduky y4eOHBIX
nocobuil HeoOXOOMMO HMMETh B BHJYy. B mporecce uTeHMs JeKUMH MaTepuan H3Jaraercs
JI0Ka3aTelbHO, MOJPOOHO, CO BCEMH IPOMEXYTOYHBIMH BBIKIAAKaMu. lIpucyrcTByrommii Ha
JIEKIUH CTYAECHT CTAHOBUTCS COYYaCTHHUKOM IIpOIiecca MOJIyuYeHHUs] BCEX OCHOBHBIX (PM3NYECKUX
pe3ynbraToB. TOJBKO TaKUM CIIOCOOOM, MOCTUTAs IlIar 3a I1aroM BeCbMa HEMPOCThIE BOIIPOCHI,
MO>KHO TOHSATB JIOTUKY JUCLUIIIIMHBI U €€ OCHOBHOE COECPKAHUE.

B nporuecce camocrosTenbHON pabOThl HAA KYypcoM JIEKIMH HEOOXOAUMO YAEIUTh
BHUMAaHUE OCHOBHBIM IOHSTHUSIM, MEPEYUCIECHHBIM B TEPMUHOJOTMYECKOM MHUHHUMYME IO
KaXJI0MY pa3/ielly, U HAy9UThCsl CAMOCTOSITEbHO BBIBOAMTE BCE INIaBHbIE (DOPMYJIIBI M ypaBHEHHUS.

[ToaroroBka K MpakTUYECKUM 3aHATUSAM IpearoiaraeT padboTy ¢ KOHCIEKTOM JIEKIUH U
CaMOCTOSITENIbHOE peIlieHUE 3a7au U3 JOMAITHUX 33/ JaHUM.

B mporuecce moAroToBKM K KOHTPOJIBHOM paboTe HE0OX0IMMO OOpaTUTh BHHUMAaHHME Ha
BOMNpPOCHI, C(OPMYIHUPOBAaHHBIE B 3aJaHUSAX JUISI CAMOCTOSTENbHOW paboThl, a TaKxke
MIPOaHAIM3UPOBATh PELICHUE TUITNYHBIX 3a/1a4 Ha MPAKTUUYECKHUX 3aHATHUSAX.

ITpu noaroroBke pedepara HEOOXOIUMO HMCIIOIB30BaTh PEKOMEHIOBAaHHYIO JIUTEPATypy,
MpU  OTOM CIIeAyeT OOpaTUTh BHHUMAaHHE Ha HEOOXOJAMMOCTh TMPOBEACHUS MOAPOOHBIX
JI0Ka3aTeNIbCTB U BBIBOJIOB OCHOBHBIX COOTHOILIEHUH.

B ocBoeHnu AMCHUIUIMHBI MHBAJUAAMH U JIMLIAMHU C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHWE HMMEET HHIMBUAyalbHas ydeOHass paboTa (KOHCYIbTAllMM) —
JIOTIOJIHUTEIBHOE Pa3bsICHEHHE yUeOHOr0 MaTepuarna.

WuauBuayanbHble KOHCYJIbTAMM 10 TPEAMETY SBJSIOTCS BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM MHJIMBUIYaTN3alUU O0yYEHHs] U YCTAHOBJIEHUIO BOCIUTATEIHOTO KOHTAKTa
MEXIy IMpenojaBaTeieM M OOy4YalOUIMMCS HWHBAJIUAOM WM JIMIIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCI0JIb3yeMbIX PH OCYIIECTBJICHUHU
00pa30BaTeJIbLHOIO MpoIecca Mo AUCHUIJINHe (MOLYJII0)

7.1 IlepevyeHb HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Uit
® 3JIEKTPOHHbIE YUEOHUKU U TIOCOOUSI, IEMOHCTPUPYEMBIE C TOMOIIBI0 KOMITBIOTEPA U
MYJIbTUMEAUNHOTO IIPOEKTOPA,
® UHTEPAKTUBHBIE IOCKH,
¢ 3JICKTPOHHBIC SHIIUKJIONICANH U CIIPABOYHUKU,
® TpeHa)Xephl U MPOTPaMMbl TECTUPOBAHUS,



¢ oOpa3zoBarenbHbIe pecypchl HTEpHeTa,
® BHJICO U ayTMOTEXHUKA.

7.2 Hepeqeﬂb JJUINECH3UOHHOIO M CB060[[H0 pacnpocrpanaeMoro mporpamMmmMmHOro
odecrneyeHus

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb coBpeMeHHBIX NMPodecCHOHATBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX
CIPaBOYHBIX CHCTEM

B mporiecce paboThl HaJl KypcOM CTYAEHTBI MOTYT MCIIOJIb30BaTh 3JCKTPOHHbIC YUeOHbIC
ocoOus, pa3MEIICHHBIC B CETH HHTEPHET, a TAK)KE KHUTH JICKTPOHHOU OMOTMOTEYHON CHCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas ssiekTpoHHas OuOIHOTEKA.

http://www.edu.ru - Karamor o6pa3oBaTebHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas 3nuMKIONEAUA «BUKATEUS.

http://lwww.college.ru - caiir, COZICPKAIUI  OTKPBITBIE  YYCOHHKH o
€CTECTBEHHOHAYYHBIM JUCIMIUTAHAM.

http://www.edu.ru - Poccuiickoe o6pa3zoBanue - denepanbHblii IOPTAL.

http://www.krugosvet.ru - cereBast sHIHKIONC U «KpyrocBeTy.

http://www.naturalscience.ru - caiit, HOCBAIIEHHBINH BOIPOCAM €CTECTBO3HAHMS.

8. MaTepuajibHO-TeXHHYECKOE 00ecneyeHne Mo JUCHuIInHe (MOIYJII0)

MarepuaibHO-TEXHUYECKOE 00eCIeUeHUE TUCITUTIITUHBI

Ne Bun pabot
(MOIynsl) U OCHAIIEHHOCTh

1. JIekuMoHHBIE 3aHATH | Y4ueOHas ayauTopus JUIs IMPOBEIEHUS 3aHATHH JIEKIIMOHHOTO,
CEeMHUHAPCKOIo TUMa

350080 r. Kpacuonap, yn. CopmoBckas, 173, Ne22

VYyeOHasi MmeOenb (CTOJBI, CTYbs), IEPCOHAIBHBIN KOMITBIOTED
C BBIXOJIOM B ceTb MHTepHeT, MpoeKTop, SKpaH, MeJoBas
JI0CKa,  Ja0OpaTOpHbIE  KOMILIEKCHI TUIst yaeOHOI
MPAKTUYECKONH U MPOEKTHOM JEeSATETBHOCTH MO €CTECTBEH-
HOHAYYHBIM JTUCIMIIIIMHAM

2. Cemunapckue 3aHATHs | YueOHas ayAuTOpHs Ul NMPOBEICHMs 3aHATHHA JIEKIIMOHHOTO,
CEeMHUHAPCKOIo TUMAa

350080 r. Kpacuoxap, yn. CopmoBckas, 173, Ne22

VYuebHas meOenb (CTOJBI, CTYIbS), TEPCOHANBHBIA KOMITBIOTEP
C BBIXOJIOM B ceTb MHTepHeT, MpOeKTop, JKpaH, MeIoBas
J0cKa,  Ja0opaTOpHble  KOMILJIEKCHI ISt yueOHO
MIPAKTUYECKOW M MPOEKTHOW JEATEIBHOCTH 0 €CTECTBEH-
HOHAYYHBIM JTUCIUILTTHAM

3. I'pynnoseie VYyeOHast ayaAuTOpHs Uil MPOBEACHUS 3aHITHH JIEKIIMOHHOTO,
(MVHIMBHyaTIbHBIE) CEMHHApCKOIo THIa
KOHCYJIbTaIH 350080 r. Kpacuomap, yn. CopmoBckas, 173, Ne22

VYuebHas meOenb (CTOJBI, CTYIbS), TEPCOHANBHBI KOMITBIOTEP
C BBIXOJIOM B ceThb MHTepHeT, mpoexkTop, dKpaH, MeJoBas
70cKa,  Ja0opaTOpHble  KOMILJIEKCHI I yueOHOI
MPAKTUYECKON M MPOEKTHON NEATEIBHOCTH MO €CTECTBEH-
HOHAYYHBIM TUCHUIUIMHAM

4, Texkymuii  KOHTpONb, | YueOHas ayauTOpHUs I MPOBEJACHUS 3aHATHH JICKIIMOHHOTO,
MIPOMEKYTOUHAS CEMHHApPCKOro TUIIa
aTTecTanus 350080 r. Kpacuoxmap, yn. CopmoBckas, 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/

VYuebHas mebenb (CTOMBI, CTYJIbS), IEPCOHATBHBIN KOMIBIOTED
C BBIXOJIOM B ceThb HTEepHET, mpoeKkTop, 3KpaH, MEJOoBas
JI0CKa, 1abopaTOpHbIE KOMIUIEKCHI JIJIsl yueOHOU
MIPAaKTUYECKOW M IPOECKTHOM JEATEIBHOCTU II0 €CTECTBEH-
HOHAYYHBIM JUCLMILIMHAM

CamocrosTenbHas
paborta

bubmmoreka (Kpacuomap, yi. CopmoBckast, 173)
VYueOHast MeOeb (CTOMBI, CTYIbS ), HIEPCOHATBLHBIE KOMITBIOTEPHI
C BBIXOJIOM B ceTh MIHTEpHET.




