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1 ]_le.]'ll/l H 322491 U3YUYCHHUA TUCIHUIIJIMHBI

1.1 eapb AMCHUILIHHBI

®  [I03HAKOMUTH CTYJICHTA C UACSIMH, TOHATUSIMU U METOJIaMH JIEKTPOIUHAMUKH,

®  C03/aTh OCHOBY JIJII OCBOSHUS OCTAIBHBIX Pa3/ClIOB Kypca TEOPETUUECKON (DU3UKU U
JTUCIUIUIAH CTICIIMATN3alliHY, a TAK)KE CAMOCTOSITEIbHON HAydHOU paboTHI,

®  CrocoOCTBOBaTh (POPMUPOBAHHUIO IIMPOKOTO B3IJIsIA HA HAYKY U MOCTHYKCHHIO
HAy4YHOTO METO/a, Pa3BUTHIO (DU3UYECKOTO MBIIIICHHS,

®  Hay4YuTh CTYJCHTA MPUMCHSITH UJICH, IIOHSATUSI K METO/IbI SJICKTPOIMHAMHUKY TIPH
pemieHnH (prU3MYECcKUX 3a/1a4.

1.2 3agauyn TUCHUILIMHBI

®  03HAKOMJIEHHE CTYJEHTOB C OCHOBHBIMU MOHSATUSIMU AJIEKTPOJUHAMUKH,
e  0O3HAKOMIJICHUC CTYJICHTOB c OCHOBaMu MaTeMaTU4ECKOIO
3IEKTPOIUHAMUKH,

e BBIpAa0OTKAa Yy CTYJICHTOB B3MVIsAa Ha JJIEKTPOJWHAMUKY KaK Ha IEJIOCTHYIO
JTUCHUIIIMHY, OXBATHIBAIOIIYIO IIUPOKHH KPYr JJIEKTPUUYECKUX, MArHUTHBIX M ONTHYECKHUX
SIBIICHHI,

e oOydeHHE CTYJIEHTOB METOJaM TNPOBEJACHHUS  Ka4eCTBEHHBIX OLEHOK U
KOJIMYECTBEHHBIX BBIUMCICHUHN B IIPOCTHIX 33/1a4aX, OTHOCSIIINXCS K 00CYKIaeMOMY MPEIMETY,

e BBIPa0OTKA y CTYACHTOB MMOHUMAHUSl CYIIECTBEHHO PESITHBHUCTCKOTO XapakTepa
KJIACCUYECKOM JICKTPOAMHAMUKH.

armapara

1.3 MecTo aucuunanHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JucuumimHa «OJIEKTPOJMHAMUKA U TEOPUS OTHOCUTEIBHOCTH» OTHOCHUTCA K Monayiro
"OCHOBBI TIPeAMETHBIX 3HAHMH 10 Tpodmio «Duzuka»". MomyTs OTHOCHTCS K 00s3aTeIbHON
YacTU U SBJsIeTCs 0a30BBIM TEOPETUYECKUM M IMPAKTMYECKUM OCHOBAaHMEM JJISl MOATOTOBKHU
OakanaBpoB 1o npoduitto «DPuznkKay.

W3ydenune TUCIHUIUIMHBI « DIEKTPOJMHAMUKA ¥ TEOPHUSI OTHOCUTEIFHOCTI 0a3upyeTcs Ha
3HAaHUSAX, YMEHUSX, HaBbIKaX, C(HOPMUPOBAHHBIX B MpOILECCe M3YUYECHUS AMCLUIUINHBI
«MatemaTnueckue MeTOJbl B (U3UKE», «IINEKTPUUECTBO W MArHeTU3M» M IIKOJIBHOM Kypce
¢bu3uKu.

IToHsATHS, 3aKOHBI U METO[Ibl, BBEJICHHbIE B JUCLHUIUIMHE «DJIEKTPOJMHAMUKA U TEOPHS
OTHOCUTEJIBHOCTUY, OyIyT HCIIOJIb30BaThCS MPU W3YYEHUH JUCHUIUIMH «PoOoToTexHMKaY,
«TepMomHamMKKa, cTaTUCTHUYECKas (pU3MKa U (pru3ndecKas KUHETHKay, «KBaHTOBas MeXaHUKay a
TaKXKe ISl TIOCJIEAYIOUIETO MPOXO0XKICHUS TearornIeckKoil MPakTUKH, TIOATOTOBKH K WTOTOBOM
rOCyJJapCTBEHHO aTTecTaluy.

1.4 Ilepeyenb NJaAHMPYeMbIX Pe3yJbTATOB 00y4eHHMs MO JUCHUIIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYEMbIMU Pe3yJibTATAMHU OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

HucuumnnuHa «OIEeKTpOJMHAMUKA U TEOpUsS OTHOCUTENBHOCTH»  00ecreynBaeT
WHCTpYMEHTapuil (POPMUPOBAHHUS CIICTYIOIIUX MPO(PECCHOHATBHBIX KOMIICTCHIINNA OaKaTaBpoB
No HNupexc Conepxanue B pesynbTaTe nzydenust yaeOHOM JUCIUILTAHBI
_ KOMITET | KOMIETEHIUH (UITH e oOyyJaronuecst JOJIKHBI
| eHmmm YacTH) 3HATh YMETh BJIA/IETh
1. ITK-1 Cnoco0OeH ocBauBaTh | MPEIMET, LIedb, | MPUOOpETaTh HaBbIKaMU
u HCIIOJIb30BaTh | 3aJa4yd U HOBBIC HAYYHO- MIPUMEHEHUS
0a30BbIe HAYYHO- | METOIBI TEOPETUICCKHE buznyecKux
TEOPETUIECKHE ¢busuky, eé 3HAHHS TEOpUH K
3HAHUS U | MECTO B aHAITN3Y
MPAKTHYECKUE YMEHUS | CUCTEME HayK; MPOCTEHIIINX




No HNunexc Conepxanue B pesynbTaTe nzyuenust yaueOHOM JUCIUILTUHBI
L. | KOMTET | KOMIETeRIHH (unu eé 00ydaronuecs TOJKHBI
SHITUHN JacTH) 3HATh yMeTb BJIAJIEeTh

M0 TEXHOJIOTHYECKOMY | (pyHIaMeHTaTbH TEOPETHYECKU
u ¢buznveckomy | bie GU3HIECKUE X U
00pa3oBaHuIO B | TCOpUHU U MPUKJIIATHBIX
npodeccuoHanbHOM 3aKOHBI; BOIIPOCOB
JESTEIIbHOCTH MMOHUMATb,

aHAJIM3UPOBATh

¢busnvecKyto

CYILIIHOCTh

SIBJICHUW U

MIPOLIECCOB,

MIPOUCXOISTITIX

B IIpUPO/JIE U

TEXHHUKE

2. ITK-2 CnocobeH METO/bI U MPUMEHSATH HaBBIKAMHU

KOHCTPYUPOBAaTh IPUEMBI 0a30BbIC 3HAHUS | IPOBEACHUS
coJepKaHne MMOCTAaHOBKH JUISL peIleHus buznuecKux
TEXHOJOTHYECKOTO U | (PpU3UYEecKOoro TEOPETUYECKUX U | HAOJIIOICHHIA
bu3HIECKOTo OKCICPUMEHTA, | MPAKTHUYECKUX u
o0Opa3oBaHus B | CIIOCOOBI €ro (buznuecKux IKCIIEPUMEHTO
COOTBETCTBUU C | MaTeMaTHYECKO | 3aJay, IPaBUIBbHO | B, PEHICHUS
tpeboBanusmu OI'OC | i o6paboTku; OpPTraHU30BBIBATh | MPOCTEUIIMX
OCHOBHOI'O M CPEJTHETO | 3HATh METOJBI U | (pu3nueckue TEOPETUICCKU
obmero oOpa3oBaHus, | MPUEMBI HAOIIOACHUS U X U
C YPOBHEM Pa3BHUTHS pelIeHus 9KCIIEPUMEHTHI, TIPUKJIATHBIX
COBPEMEHHOM HayKU U | KOHKPETHBIX aQHATM3UPOBATH 3a1a4
C Y4€TOM BO3PACTHBIX | (hU3MYECKHX UX Pe3yNIbTaThl,
0COOCHHOCTEM 3azad, OCYIIECTBIISATh
0o0yyJaronmxcs dbuznveckue MOCTPOEHUE

TIPUIIOKEHUS MaTeMaTHIEeCKHIX

MaTeMaTUYeCKu | MOJENEH

X TIOHATUN (dbuznyecKkux

SIBJIEHUU U
MIPOIECCOB

2. CTpyKTYypa M coJepKaHHe I CUMIIIMHBI

2.1 PacnipenesieHne TpyA0EMKOCTH M CIMILIMHBI 110 BUAAM padoT
O6mas TpyA0EMKOCTh JUCIUITINHBI cocTaBisieT 3 3a4.el. (108 gacoB), ux pacmnpeneneHue
10 BUJaM paboT MpejcTaBieHo B Tabnue (014 cmyodenmog OPO).

Bun yuebHol paboThl Bcero CemecTpbl
4acoB (dachr)
6 |
KonrakTtHasi paboTa, B TOM uncJe: 54,3 54,3
AyauTopHbIE 3aHATHA (BCEro): 48 48
3aHATHS JEKIIMOHHOTO TUTIA 20 20 - - -
JlaGopaTopHble 3aHATUS - - - - -




3aHATHS] CEMUHAPCKOTO TUIA (CEMUHApHI, 8 28 i ) )
IIPAKTUYECKHUE 3aHSTHSI)
HNuas koHTaKTHA? padoTa:
Kontpoisb camoctositenbHoi padoTsl (KCP) 6 6
[Tpomexxyrounas arrecramnus (MKP) 0,3 0,3
CamocTrosiTesibHAst padoTa, B TOM YHCJI€: 18 18
Kypcosas pabora - - - - -
[TpopaboTka yueOHOTo (TEOPETHIECKOr0) MaTepraa 6 6 - - -
Brinonnenue nHAMBUAYAIbHBIX 3aJaHUH (IIOITOTOBKA 4 4 i ) )
COOOIICHUH, Pe3CHTAITHI )
Pedepar 4 4 - - -
[ToaroToBka K TEKylEeMy KOHTPOJIIO 4 4 - - -
Kourtpos:
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh gac. 108 108 - - -
B TOM "HCJIe KOHTAKTHAS | 43 543
pabora
3a4. e 3 3

2.2 CTpyKTypa AUCHHUIIMHBI:

Pacrnipenenenne BuI0B yueOHOM paOOThI M UX TPYJTOSMKOCTH IO pa3jiesiaM AUCIHILTUHBL.
Pazpensl quctuninnel, uzydaemsie B 6 cemectpe (012 cmyoenmos OPO)

No KonuuectBo yacos
- AypnutopHas CamocTosTenbHas
pazne HaumenoBanue pa3zaenon
1A Bcero pabota pabota
JI I13 JIP
1 2 3 4 5 6 7
DneKTpoauHAMMKA KaK pa3zel 5 2 2 - 1
1. TeopeTuyeckoit Gpusuku. Oomas
TEOpHs JIEKTPOMArHUTHOT'O OIS
2. ONEeKTpOCTaTHKA. 9 2 4 - 1
3. KBa3zucranuoHnapHsle 1o 5 2 2 - 2
4. ONEKTPOMAarHUTHHIE BOJIHBI 9 2 4 - 2
5 N3myuenune 31eKTpoMarHuTHBIX 9 2 4 - 2
BOJIH.
CrnennanbHas TeOpHUs 9 2 4 - 2
6. OTHOCHUTEJIbHOCTH.
IIpeo6pasoBanus JlopeHna.
7. PengaruBucTckas nuHaMHKa. 5 2 2 - 2
8. OnekrpoanHamuka CTO 5 2 2 - 2
Makpockonuyeckast 6 2 2 - 2
9. 3JEKTPOIMHAMMKA.
Cucrema ypaBHeHuI MakcBesuia
ITocTOSHHBIN TOK ¥ TOCTOSIHHOE 6 2 2 - 2
10.  |marHuTHOE MOJNTE
beicTponiepeMeHHbIE TOJIA
UTOI'o 20 28 - 18




2.3 Conepxxanue pa3iesioB TUCHHUILIUHBI:
2.3.1 3ausaTHA JeKIMOHHOI0 THIIA

Ne HaumenoBanmne Conepranme pasnena dopma TeKyIIero
paszena KOHTPOJIS
1 2 3 4

OnektponuHaMuka |MareMaTuueckuil anmapar Ompoc

Kak pazzen ANEeKTpoAuHAMUKU. DyHIaMEHTAIIbHbIE

TEOPETUUECKON KOHCTaHTBI M XapakTep (PU3NIECKUX

bu3uKH. TEOPHiA.

OOmas Teopust DNeKTpoAMHAMHUKA BaKyyMa U TOUEUHbBIX

3JIEKTPOMAarHUTHOTO |3apsiioB. 3aKOH COXpPaHEHUs 3apsia U

10JIs ypaBHEHHE HenpepbIBHOCTH. CucTeMa
MUKPOCKOIIUYECKUX YPaBHEHUU
Makcsemia. Tok cMenieHusl.

[ToTeHuumanbl 371€KTPOMarHUTHOTO OIS,
KamuOpOBOYHASI UHBAPUAHTHOCTb.
CoxpaHeHue 3Hepruu, UMITyJIbca U
MOMEHTa UMITYJIbCA.

DIEeKTpOCTaTHKA. YpaBHEHUS 3JE€KTPOCTATHKU. Omnpoc
MynbTUIONIBHBIE Pa3JIOKEHUS
MOTEHIHUANOB. J[MIOJIBHBIN 1
KBaJIpYIOJIbHBI MOMEHTBI. DHEPTUS
CHUCTEMBI 3apsJI0B.

KBazucranuoHnapHueie|Y ci0BUSL KBa3UCTALIMOHAPHOCTH. Ormpoc ,

oJIs KBazucranronapHoe MarHuTHOE MoJIe. KOHTpOJIbHAS paboTa
[Tosie HEpPENATUBUCTCKOTO PABHOMEPHO Nel
JBIKYyIIErocs 3apsaa. MarHuTHBIII MOMEHT

DnexktpomarauTHeie |BoaHOBOE ypaBHeHHE. DnekTpoMarauTHele |Ompoc

BOJIHBI BOJIHBI B BakyyMe. [lonspusanus
AIIEKTPOMATHUTHOM BOJIHBI

N3znyuenue IToste cuctemMBbl poM3BOIIBLHO ABMKYIIUXCs  |Pedepar, onpoc

3JEKTPOMArHUTHBIX |3aps/I0B.

BOJIH. Pemienus ypaBHeHUM U1l TOTEHIIMAIOB.
3anasapIBarole noteHuansl. JJunoasHoe
npuOIIMKeHue B 3aj1aue 00 N3ITyUYeHHH.
Pacnpocrpanenue BosiH. Paccesinue
AIIEKTPOMarHUTHBIX BOJIH. PajinannonHoe
TpPEHHUE.

CrneunanbHast OcHOBBI cieMaIbHOM Teopun Omnpoc

Teopus OTHOCHUTEJIBHOCTH.

otHocutenbHOCTH. |Mexanuka CTO. Dnexkrpoannamuka CTO.

ITpeoOpazoBanus OxkcnepumenTanbHble ocHoBaHuA CTO.

Jlopenna. [TpyHIMIT OTHOCUTENBHOCTH, TOCTYJIAThI

Oitamreitna. [IpeobpazoBanmns Jlopenra.
PensTuBuCTCKAs KHHEMATHKA.
I/IHBapI/IaHTHBIe BCJIMYHHBI B TCOpUHN
OTHOCHUTENbHOCTU. IHTEpBan u
coOCTBEHHOE BpeEMSI.

Knaccudukanus nHTEpBaIoB U MIPUIUHHO-
CJICACTBCHHBIC CBA3U MCKIY COOBITUSIMHU.




YetbipexmepHasi (GOpMyITHPOBKA TEOPUU
oTHOcuTenbHOCTH. [IpeobpazoBanus
JlopeHua kak mOBOPOT CUCTEMBI KOOPIUHAT
B IIpOCTpaHcTBe MUHKOBCKOTO. 4-BEKTOPbI
1 4-TeH30pbI, KOBapraHTHas (hopMa 3aMucu
(U3UYECKUX 3aKOHOB. 4-CKOPOCTH U 4-
YCKOpEHHUE.

PenstuBucrckas
TUHAMHKA.

4-UMITyJIbC YaCTULBI U PENIATUBUCTCKU-
KOBapuaHTHOE 00001IeHre BTOPOTO 3aKOHA
Hprotona. DHeprus, uMITyJbC U Macca
PENATUBUCTCKON YacTULbl. 3aKOH
COXPaHEHHUS SHEPTUU-UMITYJIbCA. DHEPTUS
IIOKOs1. be3amaccoBble YacTHIIBI.

Cucrema CBSI3aHHBIX YacTHII, €€ Macca U
sHeprus cBszu. Jledpekr mace. [lpumepsr
IIPUMEHEHHUS 3aKOHOB COXPaHEHUs B
aepHoi (u3nKe U HU3NKE STEMEHTAPHBIX
YaCTHUILL

Onpoc

DneKTpoIMHaMUKa
CTO

MHBapraHTHOCTB 3apsiJia, YETHIPEXMEPHBIN
TOK.

PensTuBUCTCKU-MHBapUaHTHAs
dbopMyIIMpOBKa YpaBHEHHH JUIs
MOTEHLMAIOB. TEeH30p AJIEKTPOMArHUTHOTO
nosist. TeH30p PHEprun- UMIyJibca
AIIEKTPOMAarHUTHOTO IOJIS.

KoBapuaHnTtHas 3anuch ypaBHEHU
Makcsema.

3aKkoHBI IPeoOpa30BaHUS IS
HaIPSKEHHOCTEH MoJIeH, 111 4aCTOThI U
BOJIHOBOT'O BEKTOpa 3JIEKTPOMArHUTHON
BOJIHBL. Jlonmuep-3pdexT.

JIBuKeHMe 4acTUIl B TOCTOSIHHBIX
AIIEKTPUYECKUX U MArHUTHBIX NOJIAX.

Ormpoc

Makpockonnueckast
JJIEKTPOAUHAMUKA.
Cucrema ypaBHEHU I
Makcsemia

DNeKTpoJMHAMUKA CIUIOIIHBIX CPeJl
BbIBOJ OCHOBHBIX YPaBHEHH M1OJIA.
[Tonstpuszanus cpeasl B IEKTPUIECKOM
nosie. CpelHss IIIOTHOCTh TOKA U CPEHSAS
IUIOTHOCTB 3apsifia B Cpee.

Cucrema ypaBHEeHUN 115
JJIEKTPOMArHUTHOTO IOJIA.

Cucrema rpaHnuHbIX ycinoBuil. [Ipenesnst
MPUMEHUMOCTH YPaBHEHUH CBS3H. 3aKOH
COXpaHEHHUsl SHEPIHUH.

Ompoc

10.

ITocTOSHHEBIN TOK U
IIOCTOSIHHOE
MarHuTHOE II0JIE.
BbeicTponiepeMenHbIe
OJIS

3akoH OMa. JIMHeHbIi MPOBOAHUK C
MMOCTOSTHHBIM TOKOM. I1OCTOSTHHEIN TOK B
IIPOBOJIALLEH Cpenie.

MarauTHOE MoJie MOCTOSHHBIX TOKOB.
MarauTHBIE CBOMCTBA BEIIIECTBA:
JIMaMarHeTU3M, apaMarHeTu3M,
dbeppomMarueTu3M, MarHuTHbIE CBOWCTBA
CBEPXIIPOBOTHUKOB.

Omnpoc, KOHTpOJIbHAs
pabota No2




DIEKTPOMAarHUTHOE MOJIE B CPEJE C
nucnepcuen. Jlucriepeunst cBera.
Yepenkosckoe usinydenue. Ilpenen
reoMeTpuueckoit ontuku. Audpaxims

2.3.2 3aHATHS CEMMHAPCKOI0 TUIIA

Ili1aHbl cCeMUHAPCKUX 3aHATHI.

Tema 1. Pelienue 3a1a4 BEKTOPHOTO aHAJIU3A.

Tema 2. DHeprus cucTeMsl 3aps/10B.

Tewma 3. Pemienue 3a1a4 /17151 IpOU3BOJIBHBIX MOJCH.

Tewma 4. Pemienuie 3a7a4 1o pacueTy MHTEHCUBHOCTEHN AJIEKTPOMATHUTHBIX MOJIEH.

Tema 5. Pemienue 3anau juis crarnueckux nnosiei. Teopema ["aycca. Ypasnenue Ilyaccona.
3akoHn buo—Cagapa.

Tema 6. Pemienue 3aiau crneruaibHOM TEOPUU OTHOCUTEIBLHOCTH.

Tema 7. Pemienue 3a1a4 peaTUBUCTCKONM MEXaHUKH. PeIITUBUCTCKHUE YaCTHIIBI,
CBOOO/THBIE U B TOJIE.

Tema 8. Penienue 3a/1a4 Ha vccie10BaHUE CBOMCTB U3TYUYEHUS.

Tema 9. Pemienue 3aa4 Ha OCHOBHBIE CBOMCTBA ypaBHEHUI MakcBeria.

2.3.3 JlaGopaTopHble 3aHATHS
He npedycmompenut

2.3.4 lIlpumepHasi TeMATHKA KypPCOBbIX pa0oT (IIPOEKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecredeHusl VISl CAMOCTOATEIbHOH padoThl
o0yuauuxcsi Mo TUCHUILINHE (MOIYJIIO)

[Tepedenn yueOHO-METOAUYECKOTO OOECTICUSHUS TUCIIUILIAHBI 110
Bung CPC BBITIOJIHEHUIO CAMOCTOSITEIIbHON PabOThI

z

1 2 3

1| TIpopabotka |Bacuubes, A.H. Kiaccudeckas snekrtpoannamuka. KpaTkuil Kype JIeKIui

y4eOHOro /A.H. Bacunbes. — Uzn. BXB- TlerepOypr, 2010. — 288 ¢
(reoperuueckoro)|Beprenec, C. H. Teopernueckas ¢pusuka. Odmas teopus

Marepuajia  |OTHOCHUTEIBHOCTH: y4eOHMK /s Oakanaspuara u Mmaructpatypsl / C. H.
Beprenec. — 2-e uza., ucnp. u non. — M.: U3ngarensctBo KOpaiit, 2018.
— 190 ¢. — (Cepus: bakanaBp u maructp. AKageMU4ecKuii Kypc). —
ISBN 978-5-534-03243-7. — Pexxum noctyna : www.biblio-
online.ru/book/BO9D8AS54-E4A3-4FA2-A7C4-60B6B1E06137.

2| Bremonnenne |Bacunbe, A.H. Knaccuueckas snekrpoauHamuka. Kpatkuii Kypc nekumit
unuBHAyansHbX | /A H. Bacunses. — U3n. BXB- IerepOypr, 2010. — 288 ¢
3aJaHuN AmnecHuH, C.C. OCHOBBI 2JIEKTPOAMHAMUKHU. TeopHsi, 3a1a4u U TECTHI:
(moxroroska |y4e6Hoe mocobue / C.C. Annecnun, JI.LU. Yepnbimosa. — CaHKT-
coobOmenuii, |IlerepOypr: Jlanb, 2016. — 576 ¢c. — Pexxum noctymna:
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3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBUM ¢ TpeboBaHusmu OI'OC nmpu peanusaiuu pa3IMYHbIX BHJIOB y4eOHOMH
paboThl B TIpOIECCe M3YUYCHHS IUCHUIUIMHBI MPEAyCMATPUBACTCS HUCIOIb30BaHUE B Y4cOHOM
MpOLIECCe CAEAYIOUUX aKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEACHHUS 3aHATHIA:

® JICKIUU;

® BBINOJIHCHNE HHIUBUYaTbHBIX 3a/IaHUH (IOATOTOBKA COOOIIEHUH, TPE3EHTAIIHIA);

® [IOJrOTOBKA MHCbMEHHBIX pedepaToB M0 TeMaM Kypca.

METOJWYECKHAE YKA3AHUS JUIA OBYYAIOIIMXCS 1O OCBOEHMIO
TACIATITAHBL.

Pexomenaanuu 1o 0CBOCHUIO JUCLHHUIIIIMHBI HA JICKIUOHHBIX 3aHATHSX:

e fepell ouepeqHON JeKuMeH HeoOXOAMMO MPOCMOTPETh IO  KOHCIEKTY H
PEKOMEHI0BaHHOM yueOHOM IuTepaType MaTeprai NpeablayLIei JIEKINH;

e (0erjo 03HAKOMHUTBCS C COJEPKAHUEM OUEPETHOM JIEKIMH IO OCHOBHBIM MCTOUYHUKAM
JIUTEPaTyphl B COOTBETCTBUHU € pabouell IporpaMMon JUCIUIINHBL,

® [IpH 3aTPyIHEHUAX HEOOXOJUMO 0OOPATUTHCS K JIEKTOPY 10 Ipa MKy €ro KOHCYJIbTalui
WJIY Ha NIPAKTUYECKUX 3aHATUAX.

4. OneHoYHbIE 1 METOAUYECKHE MaTepuaJbl

4.1 OneHoYHbIe CPeICTBA VIS TEKYLIETr0 KOHTPOJISI yCIIeBAeMOCTH U IPOMEKYTOYHOH
aTTeCTAIMH

OneHouHble CpeAcTBa MpEIHA3HAYEHbl I KOHTPOJIA M OLIEHKH O00pa3oBaTeIbHBIX
JOCTH)KEHUM 00ydarolMXcsi, OCBOMBIIMX IporpamMMmy Y4yeOHOM JUCLMIUIMHBI «Ha3BaHHE
JUCLUIITUHBDY.

OneHouHBIE CPEACTBA BKIIIOYAET KOHTPOJIBHBIE MaTepUalbl Ul MPOBEACHUS TEKYIIero
KOHTpPOJIA B (hopMe JOKIaAa-Mpe3eHTalli, Pa3sHOYPOBHEBBIX 3aJaHUil, U NMPOMEKYTOYHOM
aTTecTaluu B (hopMe BOIPOCOB K IK3aMEHY.

OneHoyHbIe CpeICcTBA ISl MHBAIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI

BBIOMPAIOTCS C YYETOM UX MHJIMBUIYAJIbHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEH.

— MpU HEOOXOIMMOCTH UHBAJIUAAM U JIUIIAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSMU 3JI0POBBS
MIPEIOCTABIIAETCS AOMOJIHUTEIbHOE BpEeMs JUIsl TOATOTOBKU OTBETA HA IK3AMEHE;

— NP IPOBEACHUH MPOLETYPhl OLIEHUBAHUSI PE3YIbTaTOB O0YUEHHsI WHBAINIIOB U JIMIL C
OTrpaHUYEHHBIMU BO3MOYKHOCTSMHU 370POBbsI IPEIYCMAaTPUBAECTCSI UCIIOJIb30BaHNUE TEXHUUYECKUX
CpeACTB, HEOOXOJUMBIX UM B CBSI3M C UX MHIUBUYaTIbHBIMU OCOOCHHOCTSMU;

— MpU HEOOXOUMOCTH sl O0YUaIOIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbSI
U UHBIKIOB IMpOLEAypa OLIEHUBAHUS PpE3yJbTaTOB OOYy4YEeHUS MO JTUCHUIIMHE MOXKET
MIPOBOAUTHCS B HECKOJIBKO 3TaIlOB.

[Iponetypa oleHUBaHUSA PE3yIbTaTOB OOY4YEHUS MHBAJIUAOB U JIUI C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JIOpPOBbSl [0 JAUCHUIUIMHE (MOAYJIO) TMpeayCMaTpUBAaeT MpPeIOCTaBICHHUE
uHpopmanuu B (GOpMax, aJaNTHUPOBAHHBIX K OrPaHMYEHHUSIM HMX 30POBbS M BOCHPHUSATHUS
nH(popManuu:

JUid nun ¢ HapyIIEeHUsIMU 3pEHMUSL:

— B I1e4aTHOU (hopMe YBETMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOT'O IOKYMEHTA.

Jyig u11 ¢ HapyIIEHUsIMU CITyXa:

— B IIe4aTHOH opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.



I[HSI JIAIl C HApYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO allllapaTa:

— B IIe4aTHOH ¢opme,

— B (hOpME JICKTPOHHOTO JIOKYMEHTA.
JlaHHbBIi TIEpeUeHb MOKET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

CTpyKTYypa OLIEHOUYHBIX CPEICTB JJIf TeKYyIleil U MPOMeKYTOYHOI aTTecTAlMU

N HaumeHoBaHMeE OLIEHOUHOTO CPEJICTBA
Kon xoHTponupyemoit
Ne Kontponupyemsle pa3aeist
KOMIIETEeHIIUHU (UIH ee
n/n (TeMbI) AUCUUIUTHHBL* . IIpomexyTouHas
4acTu) Texkylmui KOHTPOJIb
aTTecTanus
Beenenue. K-1 Ompoc Bonpoc Ha 3x3amene 1-
1 DJeKTpoIMHAMHKa KaK 4
paszen TeopeTHUYECKOM
¢busnku
O611ast Teopus K-1 Omnpoc Bonpoc Ha 3x3ameHe 5-
2 3JIEKTPOMAarHUTHOTO HOJIS 10
OneKkTpocTaTHKa. MK-1 Omnpoc Bomnpoc Ha sx3aMeHe
11-16
3
KBazucranmonapHsie mosst K-1 Ompoc, Bomnpoc Ha sk3amene
KOHTpoJbHas pabora | 17-20
4 Nel
ONeKTpOMarHUTHBIE BOJHEI K-1 Omnpoc Bormpoc Ha 3x3amene
5 21-25
N3nyuenue K-1 Pedepar, onpoc Bormpoc Ha 3x3ameHe
JIEKTPOMArHUTHBIX BOJIH. 26-30
6
CrneuuanbHas TeOpust IK-2 Omnpoc Bormpoc Ha s3x3amene
7 OTHOCHUTEIILHOCTH. 31-35
[Ipeo6pazoBanus Jlopenna.
PenstuBucTCKas AMHAMUKA. K-2 Omnpoc Bormpoc Ha 3x3ameHe
8 36-40
Onexrpoauramuka CTO MK-2 Ompoc Bonpoc Ha 3x3ameHe
9 41-45
Makpockonugeckast K-2 Ompoc Bormpoc Ha 3x3ameHe
3JIEKTPOANMHAMHUKA. 46-51
10 .
Cucrema ypaBHEHHUIT
Makxcsenna




ITocTosiHHBIHI TOK U K-2 Omnpoc, kKoHTpobHasE | Bompoc Ha 9x3ameHe
11 | TOCTOSTHHOE MarHUTHOE TT0JIe pabdora Ne2 52-56
BricTponepeMeHHbIe N0 K-2 Ompoc Bomnpoc Ha 3x3amene

57-60

12
HOKa3aTeJ'[I/I, KPUTEPUH U HIKAJIA OHEHKH Cq)OpMI/IpOBaHHLIX KOMHeTEHIII/Iﬁ
Koa u CooTBeTCTBHE YPOBHEI 0CBOCHUS KOMIIETEHIIMH IJIAHUPYEMBbIM Pe3yJbTaTamM
HAaUMEHOBaHUE 00y4YeHUsI M KPUTEPUSIM X OLeHUBAHUSI
KOMIIeTeHI M i
NOPOroBbIi 0a3oBbIi NPOABUHYTBII
Onenka
Y 10BIETBOPUTENHHO Xoporio/3a4TeHo OTINYHO /3a4TEHO
/3a4TEHO
nK-1 Cnocoben | 3Haer — 3Haer — 3naer —
OCBanBaTh u
HCIIONB30BATE OCHOBHBIE IIOHATHS, UIEU CYILIHOCTh HAYYHOTO CYIIHOCTh HAYYHOTO
6a30BEIC Hayuro- | 1 METOMIbI METO/1a, OCHOBHBIE METO/a, OCHOBHBIE
TeopeTHICCKHe INEKTPOJUHAMHUKA IOHATHS, UAEU U METOIBI TTOHATHS, UIEH U METOIBI
AHAHHS - 3JIEKTPOIMHAMUKH SIIEKTPOAMHAMUKH,
HpaKTI/I‘IeCKI/Ie yMeHI/IH
CII0co0eH CaMOCTOSTENILHO
M0 TEXHOJIIOTUYECKOMY
BBIBOJUTE
u (uzndeckoMy
MPEyCMOTPECHHBIC
00pa3oBaHUIO B
npodeccroHanbHO# NpOrpaMMoit
ACATENTBLHOCTH TEOPETHYECKHUE PE3YIILTAThI
Ymeer — Ymeer — Ymeer —
HCIIO/IL30BAaTh MIPUMEHSTH 0a30BbIC MPUMEHSTh Ha PAKTHKE
CHeIUATM3UPOBAHHBIC HaBBIKH, HCITOJIE30BaTh 6a3oBbIe

3HaHUS B 00JacTh PH3HKH
JUISL OCBOCHUS
npodUIBHBIX U3NUECKUX
JHCLMTUTHH

CIICIIMATTM3UPOBAHHBIC
3HaHUS B 00JacTh PH3UKH
IUIsL OCBOCHUS
MPOPUIBHBIX PUIUICCKUX
JUCUUILUIAH

npodeccroHabHbBIE
HaBBIKH HCIIOJIb30BaTh
CHeUaIn3upOBaHHBIC
3HaHUS B 00JIaCTH PHU3UKH
JUISl OCBOCHUS
MPOGHILHBIX (U3NIECKUX
JUCIHIUIHH (B
COOTBETCTBHH C IpoduieM
MTOATOTOBKH)

Baaneer —

HaBBbIKaAMH HUCIIOJIB30BATh
CIIcHUaJIN3UPOBAHHBIC
3HAaHUA

B o0OacT pu3uKH 1151
OCBOEHHS MPOPHITHHBIX

q)HSH‘IeCKI/IX JAUCIUTIINH

Baaneer —

HaBBIKAMH l'IpI/IMeHHTB
0a30BbIE

3HaHWs, UCIIOJIB30BATh
CIICIHUAJIM3UPOBAHHBIC
3HaHUA

B 00yacTy (QHU3HMKH IS
OCBOCHHS MPOPUITHHBIX

Baaneer —

HaBBIKAMU ITPUMEHSTH Ha
IpaKTHKe 0a30BbIe

npodeccHoHaNbHbIE
HaBBIKA

HaBBbIKaAMH HCIIOJIB30BATh
CIICHUAJIU3UPOBAHHBIC
3HAaHUA




(bI/I3I/I‘I€CKI/IX JUCHUILINH

B oOnacTy pu3MKM st
OCBOCHUS MPOYUITHHBIX

(U3MYECKUX TUCIUILINH (B
COOTBETCTBHUH C IIPOpIIEM

MTOJATOTOBKH)

IIK-2 Cnocoben
KOHCTPYHPOBATh
coJiepKaHue
TEXHOJIOTHYECKOTO U
(huznaeckoro
o0Opa3oBaHU B
COOTBETCTBHU C
tpebdoBanmsMu OI'OC
OCHOBHOT'O H
CpelHero oduiero
obpazoBaHus, c
YPOBHEM pPa3BUTHS
COBPEMEHHOU HAYKH U
C Y4ETOM BO3PaCTHBIX
0COOCHHOCTEH
oOyJarommxcst

3naer -

METOJBI U IPUEMBI
MTOCTAaHOBKH (pH3HUECKOTO
HKCIIEpPUMEHTA

3Haer -

METOJBI U IPUEMBL
MTOCTAaHOBKH (PH3HUECKOTO
SKCIEPUMEHTA, CIOCOOBI
€ro MaTeMaTHYeCKOM
00paboTku;

3Haer -

METOJBI A IPUEMBL
MTOCTaHOBKH (PH3HUECKOTO
SKCIEPUMEHTA, CIOCOOBI
€ro MaTeMaTHIeCKOM
00pabOTKH; METOABI U
MPUEMBI PEIIICHUS
KOHKPETHBIX (PH3UUCCKUX
3aa4, PU3MYCCKUC
MPHJIOKEHUS
MaTeMaTHUYECKUX MOHATHH

Ymeer —

TIPUMEHSATH 0a30BEIC
3HAHUSA U1l pelIeHUs
TEOPETUUECKUX U
MIPAaKTHYECKUX
(hu3nveckux 3agad

Ymeer —

MPUMEHSTH 0a30BbIC
3HaHUS JJIS PELICHUS
TCOPETUIYCCKUX U
MPaKTHYECKUX (DPU3NUECKUX
3aj1a4, IPaBUIBHO
OpraHU30BHIBATH
¢u3ndeckrue HaOIFOICHU
1 9KCIICPUMEHTHI

Ymeer —

MPUMEHATh 0a30BbIC
3HaHUS YIS PELICHUS
TCOPETHYCCKUX U
NPaKTHYECKUX PU3NIECKUX
3aj1a4, IPaBUIBHO
OpraHU30BBIBATH
¢u3ndeckre HaOIIOCHUS 1
9KCICPUMECHTBI,
aHATU3UPOBATh UX
PE3yJIbTAThI, OCYIIECTBIISATh
MOCTPOCHHE
MaTeMaTHYECKUX MOJIeei
bu3nyecKuX ABICHUN U
MPOLIECCOB

Baaneer —

HABBIKAMH PELICHUS
IPOCTEHIINX 3a1a4

Baaneer —

HaBBIKAMU TIPOBEACHUS
(U3NIECKUX HAOTIOACHUI
1 9KCIIEPUMEHTOB,
pelIeHus: IPOCTEMINX
MPUKJIAHBIX 32134

Baaneer —

HaBBIKAMU TIPOBEICHUS
(u3MIeCKUX HAOIIOACHUI
U 9KCIIEPUMEHTOB,
pelIeHus IPOCTEMIINX
TEOPETHYCCKUX U
MPUKJIAIHBIX 3139

TunoBbie KOHTPOJIbHBIE 32JaHUS UM MHbIE MATEPHAJIbI, HE00X0AUMbIe 1JIsl OLEHKHU
3HAHMH, YMEHUH, HABBIKOB U (MJIM) ONbITA [JAEATEJbHOCTH, XAPAKTEPHU3YIOIIMX ITalbI
(opmMupoBaHusI KOMIIETEHIHI B Ipolecce OCBOCHNsI 00pa30BaTeIbHOI MPOrPaMMbI

Ilpumepnan memamuxa peghepamoe (00Kk1a008)
1. Ksaopynonvhoiii momenm.
2. Yucnennoe pewenue 3a0ay 21eKmpoCcmamuxu.

3. H3006pasicenue nos usnyyeHus cUuno8blMu TUHULMU.
4. Cunxpomponmnoe uznyueHue.




5. Hszmepenue maccvl HeumpaibHO20 NU-Me30Hd.

6. Macnummuwiii pe3onanc.

7. OneKkmpoOuHamMuKka c8epxnpo8oOHUKOS.

Ilepeuenv wacmu KomnemeHyuu, nposepaemvix oueHouHovim cpeocmeom: I11K-1 (3Hath),
I1IK-2 (3Hats).

IIpumepHbIe 3aJaHUA 11 KOHTPOJIbHOH padoThI

1. B UCO K u3 nyHKTOB A W B, paccTosiHUE€ MEXIYy KOTOPHIMH Lo, OJHOBPEMEHHO
CTapTYIOT JBa KOCMHUYECKHX KOpPaOJIsi HaBCTPEUy APYT APYTY CO CKOPOCTSIMH, COOTBETCTBEHHO
paBHBIMH L | 2v. OnpenenuThb MoKa3aHus 4acoB Ha KOpadJiax Mpu BCTpeye.

2. BsiBectd (OpMyNbl PeoOpa3oBaHUs BEKTOPOB DJIEKTPOMATHHUTHOTO TIOJS TIPH
nepexoje ot ognout UCO x apyroii.

3. Ucnons3yst teopemy [aycca HaiiTi mosie: OECKOHEYHOW IUIOCKOCTH, PABHOMEPHO
3apsHKEHHOMN C MOBEPXHOCTHOM IJIOTHOCTBIO G.

4. BHyTpu GECKOHEYHOTO [IJINHIPA, OJHOPOIHO 3aPSHKCHHOTO ¢ 00BEMHOM MIOTHOCTHIO

P, IMeeTCs He3apsKEHHas [IWIMHIPUYECKas 10JI0CTh. PaccTosiHuEe MEK 1y apaJlIeIbHBIMU OCSIMU
LUJIMHAPA U ITOJIOCTH paBHO L. HalTu HanpsKEHHOCTD 3JIEKTPUYECKOTO T0JIL BHYTPH ITOJIOCTH.

5. HaifTu MoTEHIMA U HANPSHKEHHOCTD DJIEKTPUYECKOTO IOJISt Ha OCH TUIOCKOTO KOJIBIIA,
PaBHOMEPHO 3apsKEHHOTO C MOBEPXHOCTHOM IUIOTHOCTHIO G (BHYTPEHHUH paauyc Koibla Rj,
BHeUIHUI R;). PaccMoTpeTs mpenenbHbIE Cllydau: a) MoJe IIIOCKoro nucka R; — (; 0) moie
3apsiKEHHOM MTockocTh R1 — 0, Ry — .

6. HaiiTu 3apsi, AUIIOIBHBIN ¥ KBAIPYOIBHBI MOMEHTBI JIUCKA paauyca R, pABHOMEPHO
3apsHKCHHOTO € IOBEPXHOCTHOM IUIOTHOCTBIO G, PACIIONOXEHHOIO HA PACCTOSHUU a OT Hadaya
KOOpJUHAT.

7. HaiiTi KBaJIpyMOJIbHBIA MOMEHT LIMJIHHAPA paauyca R, BEICOTHI 2 /i, 3apsHKEHHOTO MO
00BeMy ¢ MIOTHOCTHIO p. CuuTaTh, YTO HAYAJIO AEKAPTOBOM CHCTEMbI KOOPAMHAT COBHAAAET C
LIEHTPOM 3apsDKEHHOTO Teja BpALICHMs, a OCbh Z HalpaBlIeHa IO OCH CHMMETPHM BBICILIETO
MopsIKA.

8. Tok [ paBHOMEPHO pacIpe/ielicH MO MOBEPXHOCTH KOJIbIlA, BHYTPCHHUI M BHEIIHHUIA
paanychl KOTOPOTO COOTBETCTBEHHO paBHbI @, b . HaliTh MHAYKIIMIO MarHUTHOTO TOJS HA OCH
KOJIbIIA.

9. 3apsn g onHOPOAHO 3aM0IHIET 00beM IIapa paauyca R. HaliTu MHIyKIUIO MATHUTHOTO
MoJis B LIEHTpE Iapa, eClH MOCIEAHHI BpallaeTcsi BOKPYT CBOETr0 JUaMeTpa C MOCTOSHHOM
YTJI0BO# CKOPOCTHIO. BO CKONBKO pa3 M3MEHHUTCS MarHUTHOE TI0JIe B IIEHTPE Iapa, €y 3aps q
PaBHOMEPHO PaCHpPEICTUTh MO €ro TOBEPXHOCTH.

10. Bapsiz e Bpamaetcs ¢ MOCTOSIHHOM YTIIOBOM CKOPOCTBHIO (O MO OKPYKHOCTH paryca
a. Haiitu: 1) monHy:0 MHTEHCUBHOCTD U3TYUYEHHs; 2) YIJIOBOE paclpe/eieHHe N3TydeHusl.

11. O6061muTH hopMys! MpeobpazoBanust JIopeHIIa IIst MPOU3BOIBHON OPHEHTAIMH OCEH
KOOpIMHAT ABYX HHepuuanbHbIX cucteM oTcuera (MCO) oTHOcHUTENbHO HampaBiIeHHUS HUX
OTHOCHUTEJIBHOWU CKOPOCTH.

Ilepeuens ywacmu Komnemenyuu, npogepaemuvix oyeHounvim cpeocmeom: 11K-1 (3uarp,
yMeThb, BiaaeTh), [IK-2 (3Hath, yMeTh, BIaJETh).



IIpuMepHBbIi MepedyeHb BONPOCOB ISl IK3aMeHAa

YpaBHEHHE HEMMPEPHIBHOCTH.

Cucrema ypaBHenuii Makcsesia-JIopeHiia.

Tok cmemenus. [loTeHManbl IEKTPOMArHUTHOTO TIOJIA.

KannOpoBouHas ”HBapUAaHTHOCTh IOTEHIIMAJIOB.

3aKOH COXpaHEHMsI SHEPTUU B AIEKTPOMAarHUTHOM IOJI€.

3aKOH COXPAaHECHMsI UMITYJIbCA B 3JIEKTPOMAarHUTHOM IIOJIE.

DNEKTPOCTATUYECKOE MOJIE. DINEKTPOCTATUYECKOE M10JIE CHCTEMbI TOUEYHBIX 3aPSA0B.
KBagpynonbHblii MOMEHT.

9. PaboThl ¥ SHEPIUs BO BHELIHEM HJIEKTPOCTATUYECKOM I10JIE.

10. DHeprus B3auMOJICHCTBUS CUCTEMBI 3aps10B U SHEPIHSI AIEKTPOCTATUUECKOTO MOJIS.

11. Ilone cuctemsl 3apsa0B, COBEPIIAIONINX MEIJICHHOE KBa3UCTAlMOHAPHOE ABH)KCHHUE.

12. Ilone oavHOYHOrO 3apsiza, COBEPLIAIOLIETO MEUICHHOE PAaBHOMEPHOE IBUKEHUE.

13. Ilone cucremsl 3apsiI0B, COBEPILIAIOLINX KBAa3UCTALMOHAPHOE ABUKEHHE, HA OOJIBIINX
pPacCcTOSHUSAX OT CUCTEMBI.

14. MaruutHbiii MOMEHT. [IoHSITHE O MATHUTHOM pE30HAHCE.

15. DnekTpomMarHuTHBIE BOJHBI B BakyyMe. [1n0ckast MOHOXpoMaTH4€eCKasl BOJIHA.

16. DnekTpoMarHWTHOE TOJE€ CHCTEMbl MPOM3BOJIBHO  ABMXKYLIMXCA — 3apsiioB.
3arna3pIBalouIie NOTCHIIUAIIBL.

17. TloTeHuuanel 3J€KTPOMAarHUTHOTO NOJIL BAAIU OT M3JIy4yaTellsd B JUIIOJbHOM
PUOIMKCHUH.

18. DJeKTpOMAarHUTHOE MOJIE€ AUMOIBHOIO U3JIYyYEHUsI BIAIN OT U3TydaTels.

19. JlunosbHOE U3Ty4YE€HUE TPOCTEUIIINX CUCTEM.

20. OmnsIT MaiikenbcoHa.

21. IoctynaTsl crenuanbHOW TEOpUM OTHOCUTENbHOCTU. IIpeobpazoBanus JlopeHna.
DneMeHTapHbIE CIEACTBUS TpeoOpazoBaHuii JlopeHIa: MPOCTPAaHCTBEHHBIE W BpPEMEHHBIC
IIPOMEKYTKH, OTHOBPEMEHHOCTb, OJIM3KO- U JAJIbHOJCHCTBHE, PEIATUBUCTCKUM 3aKOH CII0KEHUS
CKOpPOCTEH.

22. WuBapuantHsle BeanuuHbl B CTO. MHTepBan u coocTBeHHoe BpeMs. UeTbipexMepHas
¢dopmynupoBka CTO. YerblpexmepHble BEKTOpPbl M TEH30pbl. YeTblpeXMepHbIE CKOPOCTh H
YCKOpEHHUE.

23. Tlone paBHOMEPHO ABMIKYIIETOCs 3apsijia (PEIATUBUCTCKUN CTyyaii).

24. TeH30p 37€KTPOMarHUTHOTO MOJISI U ypaBHEHHs] MakcBesula B YETHIPEXMEPHOM BHJIE.

25. YerbipexMepHBbIil BOJTHOBOI BekTOp. DPdekT Jommiepa.

26. Ilonspusamnus cpenpl B 3eKTpuueckoM mosie. CpeaHsisi IIOTHOCTh TOKA M CPeaHss
IUIOTHOCTSH 3apsia B cpene. Cucrema ypaBHEHMH U1 JIEKTPOMAarHUTHOTO 10JIs B cpene. Cucrema
IPAHUYHBIX YCIOBHUM.

27. DNEeKTpOCTaTHUUYECKOE MOJIE. DHEPTHS CUCTEMBI IPOBOJHUKOB.

28. 3akoH Oma. JIuHENHBIH NPOBOAHUK C IOCTOSAHHBIM TOKOM. [IOCTOSHHBIN TOK B
IIPOBOJALLEH CpeEXE.

29. MarsuTHOE€ 1oJje MOCTOSIHHBIX TOKOB. 3aKoH buo-Casapa.

30. JJamaruerusm. [lapamaraernsm. @eppoMarseTusm.

31. VYcnoBus KBa3UCTalMOHAPHOCTH.

32. 3aKOH MHAYKIMH B JBHKYIIMXCS IPOBOJIHHAKAX.

33. VpaBHenus MakcBesia A KBa3UCTallMOHAPHBIX MOJIEH B MHTETpaJIbHOM opme U X
MHTETPUPOBAHUE [UISl Cilydas JIMHEWHBIX NPOBOJHUKOB. DHEPIUs MArHUTHOTO TOJS CHUCTEMBI
KBa3UCTAI[MOHAPHBIX TOKOB.

34. CxuH-3QdeKT. DIeKTPOMAarHUTHBIE BOJIHBI B OJJHOPOIHOM H30TPOIHOM cperie.

35. DnekTpoMarHuTHOE MOJIE B CPEJIe C TUCIIEPCUEH.

36. lucnepcus cBeta. YepeHKOBCKOE U3ITyYEHHE.

37. Ilpenen reomerpuyeckoit onTukH. Audpaxims.

PN R W=



Ilepeuensv uacmu Komnemenyuu, nPogepaAEMbIX oyeHouYHbIM cpeocmeom: 11K-1 (3Hath,
yMeTh, BiaaeTh), [1K-2 (3HaTh, yMeTh, BIAJICTh).

4.2 MeToan4yeckue MaTepuajibl, onpeaeasonme nNpoueaypbl OleHUBaHUs 3HAHUM,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIHMX 3Talbl
¢GopmupoBaHusi KOMIIETEHIHI

MeTtoanyeckue peKOMEHJANHU, ONpeJesiiole TMpPoUelypbl OLEHMBAHMA HAa
IK3aMeHe

Htorooit opmoii KOHTPOJS cHOPMUPOBAHHOCTH KOMIIETEHIMH y OOydaromuxcs Mo
IMCUUIUIMHE sBisieTcs 9Kk3aMeH. CTyJneHThl 00s3aHbl CHAaTh 5K3aMEH B COOTBETCTBHH C
pacnucaHueM ¥ y4eOHBIM TUIaHOM

@®OC npomMeKyTOYHO! aTTECTAIlMA COCTOHUT M3 BOIPOCOB K 3K3aMEHY 0 AUCIUILINHE.

DK3aMeH 10 TUCLIUILIHHE MIPECIIeTyeT LeNb OLIEHUTh paboTy CTYAEHTa 3a Kypc, OJIy4eHHe
TEOPETUYECKUX 3HAHWW, MX TMPOYHOCTH, PA3BUTHE TBOPUECKOTO MBILIUICHUS, MPHOOpETeHne
HaBBIKOB CaMOCTOSITENIHON palOThl, YMEHHE NPHUMEHATH IOIyYEHHbIC 3HAHUS Ul PEIICHHUS
MPAKTUYECKHX 3a/1a4.

dopma npoBeeHUs SK3aMeHa: TMCEMEHHO.

DK3aMeHaTOpy MPEeIOCTaBIsAeTCs MPABO 33JaBaTh CTYACHTaM JOMOJHUTEIbHbIE BOIPOCHI
10 Bcell y4eOHOI mporpaMMe TUCHUTUTHEI.

PesynbraT caum sk3amMeHa 3aHOCUTHCS TPENOJaBaTeIeM B 9K3aMEHAIMOHHYO BEJOMOCTb
Y 324ETHYIO KHUXKKY.

Kpurtepuu ouenku:

OllEHKA «OTJHMYHO»: TIyOOKHE WCUYEpIBIBAIONINE 3HAHHUS BCEr0 MPOTPAMMHOTO
Marepuaa, JJOTHYECKH I0CIIeJ0BaTeIbHbIE, TIOIHbIE, FPAMMaTHYECKH IPABUIIbHBIE U KOHKPETHBIC
OTBETHI Ha BOTPOCHI 9K3aMEHAIIMOHHOTO OHMJIETa U IOTIOJTHUTEIIEHBIE BOIIPOCH! YWICHOB KOMUCCHH;
UCIIOJIb30BaHUE B HEOOXOIUMOI Mepe B OTBETax S3bIKOBOI'O MaTepuala, MpeICTaBICHHOrO B
PEKOMEHIYEMBIX YIeOHBIX TOCOOUSIX U JIOTIOTHUTEIILHOM JTUTEpaType. ;

OLIEHKA «XOPOIIO»: TBEPABIE M JOCTATOYHO IMOJHBIE 3HAHUS BCErO IMPOrPaMMHOIO
MaTepuala, rmocie0BaTeNbHbIe, MPaBIIIbHBIC, KOHKPETHBIE OTBETHI Ha MOCTABJIIEHHBIE BOIIPOCHI
pu cBOOOTHOM pearupoBaHUU Ha 3aMEUaHUs 110 OT/IEIbHBIM BOIIPOCaM;

OIIEHKA «Y/I0BJETBOPUTEIbHO»: 3HAHUE U TOHUMaHHE OCHOBHBIX BOIIPOCOB IPOTPAMMBI,
Hanuyue He 0osiee 50% ommOOK B OCBEIICHUH OTACIIbHBIX BOIIPOCOB OMIIETA;

OlIEHKA «HEY/I0BJIeTBOPUTEIbHO»: HEIOHMMAaHUE CYIIHOCTH H3JIaraeMbIX BOIIPOCOB,
rpyOble OIIMOKM B OTBETE, HEYBEPEHHbIE M HETOUHBIE OTBETHl Ha JIOMOJIHUTENIBHBIE BOIPOCHI
HK3aMEHATOPOB.

MeTtoanyeckue peKOMeHIAlUH, ONpedesionue TNpPoueAypbl  OLEeHUBAHUSA
KOHTPOJIbHBIX pa0oT:

KoMMnoHeHTOM TeKyI1ero KOHTpOoJIs O AUCHUIUINHE SBISIOTCS JIBE KOHTPOJIbHBIE Pa0OTHI
B BUJIC MUCHMEHHOTO PEIICHHS 3aj1ad.

MaxkcumanabHOe KOJMYECTBO 0AJI0B, KOTOPOE CTYAEHThI MOTYT MOJIYYUTh 3a MPaBHIILHOE
pelieHre 3a7a4 Ha KOHTPOJIbHOM paboTe, cocTaBisieT 5 6auioB.

Crynenu ypoBHeH Bun 3ananus KonunuectBo Oamnon
OCBOCHHSI KOMIIETEHLIUN

IToporosslii Konrtpomnsnas padora Nel 6
KonrpomnbHas padora Ne2

bazoBbiit Konrpomnsnas padora Nel 7-8
KonTponbHas padota Ne2

IIponBunyTHIN KonTponbnas padora Nel 9-10
KonTponbhas padota Ne2




MeTtoauyeckue peKOMeHIalMu, ONpe/e/isiiolue Npoueaypbl OlleHMBaHNUS ONPoca

dopma IpoBEAECHUSI— MUCbMEHHBIN OMPOC.

JlinrenbHOCTH oripoca — 20 MUHYT.

Kpurepun onenkn:

- OLIeHKA «3a4YTEeHO0» BBICTABJISIETCS 3a: YMEHUE MCIIOJIb30BaTh €CTECTBEHHOHAYUYHbIE U
MaTeMaTHUYeCKUe 3HAHUS JJIs aHajau3a (pU3MYecKux sSBJICHUIN U pelleHUs MPaKTHYEeCKUX 3a/ad,
yYMEHHUE MOHUMATh MPUYNHHO-CIICICTBEHHBIE CBS3U, IOHUMATh CYIIIHOCTh (PU3UYECKUX SBICHUH.

- OLEHKA «He 3a4TeH0» BBICTABISETCS 3a: HECHOCOOHOCTh BBIBUTH MPUYMHHO-
CIICZICTBEHHBIC CBSI3M, OTCYTCTBHE HABBIKOB AaHAJIM3UPOBATh (DU3MYECKHH CMBICT OCHOBHBIX
dbopMyI, ypaBHEHUH, HEYMEHHME peIlaTh 3aJayd AJid MPOCTHIX MEXaHHYECKUX MoJeie U
UHTEPIPETUPOBATH UX PE3YJIbTATHI.

5. IlepeyeHb OCHOBHOM M 10NOJIHUTEIbHON Y4eOHOM JIUTepaTypbl, HeOOXOAUMOM /151
OCBOEHMSI TUCUUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi uTEpaTypa:

1. Amnecunun, C.C. OcHOBBI 3l€KTpoAMHAMUKH. Teopusi, 3a7aud W TeCTh: ydueOHOE
nocobue / C.C. Amnecnun, JI.U. Yepnsimosa. — Cankrt-Ilerepoypr: Jlanp, 2016. — 576 ¢. —
https://e.lanbook.com/book/87725.

2. Beprenec, C. H. Teopernueckas ¢usuka. OOIIass TeOpUsi OTHOCUTEIHLHOCTU: YUCOHHUK
g G6akanaBpuata u Maructpatypsl / C. H. Beprenec. — 2-e uza., uctp. u gomn. — M.: FOpaiir,
2018. — 190 ¢. — (Cepus: bakanaBp u maructp. Axkanemuueckuii kypc). — ISBN 978-5-534-
03243-7. — www.biblio-online.ru/book/B09D8A54-E4A3-4FA2-A7C4-60B6B1E06137.

Jli1st OCBOCHHMSI TUCIMITIMHBI HHBAJIUIAMU H JIUI[AMU C OTPAaHUYECHHBIMU BO3MOKHOCTSIMHU
3JI0POBbsI UMEIOTCS U3aHUS B 3JICKTPOHHOM BHJIE B JICKTPOHHO-OMOIMOTCYHBIX CUCTEMAX
«/lanvy u «FOpatim»y.

5.2 lonoJiHuTeIbHAS JINTEPATypa:

1. AnekceeB, Anekceil IBanoBu4, COOpHUK 3a/1a4 MO KJIACCHUECKOW 3JIEKTPOJANHAMHUKE:
yuebnoe nocodue / A. . Anekcees. — 2-e uzn., crep. — CII6.: Jlans, 2008. — 320 c.

2. letnad, Anapeit Autonosud, Kypc ¢usuku: yuedbnoe nocodue / A. A. Jletnad, b. M.
ABopckuid. — 9-e u3m., crep. — M.: Akanemus, 2014. — 720 c.

3. bareirun, Bragumup Brnaguvuposiy, COOpHHK 33124 [0 3JIeKTPOIMHAMUKE U CTIEHUaIbHON
TEOpUU OTHOCUTENILHOCTHU: yueOHoe nocodue / B. B. batbirun, Y. H. Tonteirun. —4-e 3., nepepad. —
CII6.: Jlanb, 2010. -474 c.

4. Bacuises, A .H. Kiaccuyeckas snextpoanHamuka. Kparkuii kype nexumii /A.H. Bacunbes. —
W3n. BXB- Iletepoypr, 2010. — 288 ¢

5. Kpamm, M.H. C60pHUK 33124 11O OCHOBaM 3JIEKTPOIMHAMUKH: yueOHoe nocodbue / M.H.
Kpamm. — Cankr-IlerepOypr: JIanb, 2011. — 256 c¢.— https://e.lanbook.com/book/1541.

6. bareirun, B.B. COopHUK 3amad 1O 53JEKTPOJAMHAMMKE U CIHEIHMAIbHON TEOpHH

oTHocHuTenbHOCTH: yueOHoe nocooue / B.B. barbirun, N.H. Tonteirun. — Canxr-IletepOypr: Jlans,
2010.— 480 c. — https://e.lanbook.com/book/544.

5.3. Ilepnoanueckne M31aHus:

XKypHan npukiagHOi MEXaHUKH U TEXHUYECKOH (PU3UKH

XKypnan rexHuyeckoit pU3UKU

Kypnain skcriepuMeHTaTbHON M TeOPETUUECKON (DHU3UKH
N3sectust BY3o0B. Cepus: @usnka

WmxenepHas ¢pusuka

[TuceMa B xKypHa TeXHUYECKON pU3uKu

[TuceMa B KypHa SKCIIEPUMEHTAIILHON U TEOPETUYECKON (PU3UKU

Nk —


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

8. IIpubopkl U TEXHUKA YKCIIEPHUMEHTA

9. IlpuknanHas MeXaHUKa M TEXHUYECKas PU3MKa

10. Teopernueckas 1 MaTeMaTH4ecKasi PU3NKa

11. VYcnexu ¢pusndeckux HayK

12. Vyensle 3anucku KazaHckoro rocyaapcTBEHHOro yHHUBEpcutTeTa: cepus: dusuko-
MaTeMaTHYECKUE HAyKu

13. ®wusuka TBEpAOro Tea

6. MeTonnueckue ykazaHus 1Jisl 00y4AOIINXCS 110 OCBOCHMIO TUCHUILINHBI (MOYJIsST)
OK3aMeH IPOBOJUTCA B KOHIIE ceMecTpa. Ha sx3aMeHe OlleHnBarOTCs MOJIy4YeHHbIE
TEOPETUYECKHE U IMPAKTUYECKHE 3HAHUSA, UX MPOYHOCTb, Pa3BUTHE TBOPYECKOI'O MBILIUICHUS,
nproOpeTeHne HABBIKOB CAMOCTOSATENIbHOM paOOThl, yMEHHUE CHHTE3UPOBATH MTOJyYCHHbIC 3HAHUS
U IPUMEHSATH UX.

IIpu m3ydeHun 371EKTPOAMHAMUKN U TEOPUU OTHOCUTEIIBHOCTH OYEHb Ba)KHO I1OCEIATh
JEKIMHU U TNOJPOOHO 3aluChIBaTh M3J1araéMblii Ha HUX Marepuan. 9To 0OyCIOBIEHO TEM, YTO B
y4eOHBIX MOCOOMSIX HE CO/IepIKaTCs AeTalbHble MaTeMaTHUeCKue peodpa3zoBanus. CTaHaapTHBIN
METOJ U3JIOKEHHUS CBOJIUTCS, KaK MPaBUJIO, K 3aMEUaHHUSIM THUIA: «KAaK HETPYIHO I0Ka3aTh,
«T10CJI€ HECJIOKHBIX MpeoOpa3oBaHuil mosyunum» U T.4. OfHAKo, 3a 3TUMU TaK Ha3bIBAEMbIMU
«HECJIOKHBIMU NPeo0pa30oBaHUsIMMI» OOBIYHO CKPBIBAIOTCSI HECKOJIBKO CTPAHUIl MaTEMaTHUYECKUX
peoOpa3oBaHui, MpexJIe 4eM IMOJIydyuTcs: TpeOyemblil pesyibrar! OTy crnenupuky ydeOHbIX
nocobuii HEOoOXOTUMO MMETh B BUAY. B mpolecce YTEHHs JIGKIMH MaTepuaj H3J1araercs
JI0Ka3aTelbHO, MOAPOOHO, CO BCEMM IPOMEXYTOUYHBIMM BbIKIagKaMu. [IpucyTcTByrommii Ha
JIKIIUH CTYJCHT CTAHOBHUTCS COYYAaCTHHUKOM IIPOIECCa TMOTYUYCHHUSI BCEX OCHOBHBIX (PU3NUYECKUX
pe3yabTaToB. TOIBKO TaKMM COCOOOM, MOCTUIas IIar 3a IIaroM BeCbMa HEMpPOCThIE BOMPOCHI,
MO>KHO MOHATH JIOTHKY IUCHUIUIMHBI U €€ OCHOBHOE COJIEP KAHUE.

B nponecce camocTosiTenbHON pabOThl Ha/l KypCOM JIEKIIMHA HEOOXOIUMO yIEIUTh
BHUMAaHHE OCHOBHBIM IOHATHUSM, IIEPEUUCIEHHBIM B TEPMHHOJIOTHYECKOM MUHUMYME IO
Ka)XJIOMY pa3zieiy, U HAy4YUThCsl CAMOCTOSATEIEHO BBIBOIUTH BCE IITaBHBIC (POPMYJIIBI M ypaBHEHUSI.

ITonroToBka K MpakTUYECKUM 3aHATUAM MpEAINosaraeT paboTy ¢ KOHCHEKTOM JIEKIHUH U
CaMOCTOSITENILHOE pellIeHUe 3a]a4 U3 JOMAIIHUX 33JaHUH.

B mporecce moAroToBKM K KOHTPOJIBHOM paboTe HEOOXOAMMO OOpaTHTh BHUMaHHE Ha
BONIPOCHL, CQOPMYJIUPOBAHHbIE B 3aJaHUSIX /I CAMOCTOATEIbHOM paldOThl, a TaKxKe
MIPOAHATM3UPOBATh PEIICHUE THITMYHBIX 33J1a4 HA TIPAKTHYECKUX 3aHATHSIX.

ITpu moarotoBke pedepara HEOOXOIUMO HCIOIB30BAaTh PEKOMEHIOBAHHYIO JIUTEPATYPY,
IpU 3TOM cleAyeT oOpaTuTh BHHMMAaHHE Ha HEOOXOAMMOCTh MPOBEIACHUS MOJPOOHBIX
JI0Ka3aTeIbCTB U BBIBOJIOB OCHOBHBIX COOTHOIIEHHUH.

B ocBoeHMM AWCHUIUTMHBI WHBAIHIAMH U JIUIIAMUA C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/1I0pOBbsl 0OJIBIIOE 3HAYEHHE HMEET HHAWBUIyalbHas ydyeOHas paboTa (KOHCYJIbTAllUM) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHNE yueOHOr0 MaTepuara.

WnpuBuayanbHble KOHCYJBTAlMM TO TPEAMETY SBISAIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM WHIMBUIYaTU3aluid OOy4YEHUS M YCTAHOBJIEHUIO BOCIMTATEIBHOIO KOHTAKTa
MEXJy TMpernojaBareseM M OO0yYarolMMCs HHBAJIUAOM MIM JIMLOM C OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBbSI.

7. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCII0JIb3yEeMbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeJIBLHOIO MpoIecca M0 AUCHUIINHE (MOYJII0)

7.1 Ilepedyenb HH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTH I
® 3JIeKTPOHHbIE YUeOHUKHU U MOCOOHS, IEMOHCTPHPYEMBIE C IIOMOIIBIO KOMITBIOTEPA U
MYJbTUMEAUHHOTO MPOEKTOPA,
® UHTEPAKTUBHBIE JOCKH,
® 3JIEKTPOHHBIE PHIMKIIONEANH U CIIPAaBOUYHUKH,
® TPEHaXXEphl U IPOrpaMMbl TECTUPOBAHMSI,



¢ oOpa3oBarenbHbIe pecypchbl MHTepHeTa,

® BUICO U ayJUOTCXHHKA.

7.2 IlepeyeHb JIMIEH3HMOHHOTO W CBOOOJHO PACIPOCTPAHSIEMOI0 NPOrPAMMHOIO

o0ecnevyeHu
MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb cOBpeMeHHBIX NPodecCHOHATBHBIX 023 JAHHBIX M HH(POPMALMOHHBIX

CIIPpaBOYHBIX CHCTEM

B nporecce paboTel HaJ KYpcOM CTYACHTHI MOTYT MCIOJIb30BaTh 3JIEKTPOHHBIC YUeOHbBIE
10CcoOus1, pa3MEIIICHHBIC B CETH HHTEPHET, a TAK)KE KHUTH 3JICKTPOHHOM OMOJIIMOTEYHON CUCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas snekrponHasi 6u0anoTexa.

http://www.edu.ru - Karanor o6pa3oBaTeibHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas SHIUKIIONE U «BUKUTICAHS .

http://www.college.ru -

CaWT, CoJIep KAl OTKPBITHIC y4eOHUKHU 110

€CTECTBEHHOHAYYHBIM TUCIIMILIHHAM.
http://www.edu.ru - Poccuiickoe oOpazoBanue - DenepanbHbIi TOpTal.
http://www.krugosvet.ru - cereBas sHIKI0Ne U «Kpyrocser».
http://www.naturalscience.ru - caliT, HOCBSIIIICHHBIM BOIIPOCAM €CTECTBO3HAHUSI.

8. MarepuaibHO-TeXHHYECKOe O0ecneuyeHue 1Mo JMCUUILIHHe (MO1YJII0)

Ne Bun pabot

MarepuaibHO-TEXHUYECKOE 00ECIIEYeHUE TUCIIUILIUHBI
(MOIyJIs) ¥ OCHAIICHHOCTD

1. JleKIIMOHHBIE 3aHATHS

Y4eOHast ayauTOpHs U TPOBEICHUS 3aHITHIA JICKIIHOHHOTO,
CEMHHAPCKOTO THIIA

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

YyeOHast MmeOenb (CTOJBL, CTYIbs), IEPCOHAIBHBIN KOMITBIOTED
C BBIXOJIOM B ceTh IHTEpHET, MPOEKTOP, IKPaH, MEJIOBast IOCKA,
nabopaTopHbIE KOMILIEKCH ISl Y4eOHOM

MPAKTUYECKONW M MPOEKTHON NEATEIbHOCTH MO €CTEeCTBEH-
HOHAYYHBIM JTUCIUTUIMHAM

2. CeMuHapcKue 3aHsTUS

VYuebHas ayautopus JUIs NPOBEIEHUS 3aHATHH JIEKIIMOHHOTO,
CEMHHApPCKOI0 THIIA

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

VYuyebHas meOenb (CTOJBL, CTYJIbs), IEPCOHANBHBIN KOMIIBIOTEP
C BBIXOJIOM B ceTh VIHTEpHET, MPOEKTOp, IKpaH, MEJIoBas 10CKa,
nma0opaTOpHbIE KOMIUIEKCH AJsl ydeOHOU

MIPAKTUYECKOW M IPOEKTHOW JEATEIBHOCTH 10 €CTECTBEH-
HOHAYYHBIM JTUCHUIUIMHAM

3. I'pynmoBeie
(MHIMBUYaTbHbIE)
KOHCYJIbTall1

VYyeOHast ayauTOpHs Ul IPOBEACHUS 3aHATUH JIEKIIMOHHOTO,
CEMHHApCKOIo THMa

350080 r. Kpacuonap, yi. CopmoBckasi, 173, Ne22

VYyeOHast MmeOenb (CTOJIBL, CTYJbs), HEPCOHABHBIN KOMITBIOTED
C BBIXOZIOM B ceTb VIHTEpHET, IPOEKTOP, IKPaH, MEJIOBas 10CKa,
71a00paToOpHbIE KOMIUIEKCHI JUIsl y4eOHOM

MIPAKTUYECKOW M IMPOEKTHOW JEATEIBHOCTH IO €CTECTBEH-
HOHAYYHBIM JTUCHUIUIMHAM

4. Texkymuil  KOHTpOJIb,
IIPOMEXKYTOYHAS
aTTecTanus

VYueOHast ayauTOpUs 711 IPOBEACHHS 3aHATUN JIEKIIMOHHOTO,
CEMHUHAPCKOT0 THIA
350080 r. Kpacuonap, yi. CopmoBckasi, 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 MeOenb (CTOIBI, CTYJIbs), IEPCOHANBHBIA KOMITBIOTEP
C BBIXO/IOM B ceTh VIHTEpHET, MPOEKTOP, IKpaH, MEJIOBas JOCKA,
1ab0paTOpHbIE KOMILIEKCHI Ul y4eOHOM

NPAaKTUYECKOH W TPOEKTHOM JEATEIBHOCTH 110 ECTECTBEH-
HOHAYYHBIM JHUCIHUIUIMHAM

CamocrosiTenbHas
pabora

bubnuoreka (Kpacnonap, yin. Copmonckas, 173)
YueOHast MeOeIb (CTOJBI, CTYJIbS ), IEPCOHAIBHBIEC KOMITBIOTEPHI
C BBIXOJIOM B ceTh MIHTEpHeT.




