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1 Hesu u 3aga4mn U3y4eHU s TUCUMUIIJIMHBI

1.1 Heap AucHUNINHBI

®  T[03HAKOMHUTH CTYJCHTA C UACSIMH, TOHITHSIMH U METOJJaMH 3JIEKTPOJUHAMUKH,

®  CO37aTh OCHOBY JUISI OCBOCHHUS OCTAIILHBIX PA3/IeNIOB Kypca TEOPETUYECKON PU3UKU U
JTUCITUILIMH CTSIHATN3alli1, a TAKKE CAMOCTOSTENIbHON HayYHOH pa0oThI,

e  CrocoOCTBOBAaTh (POPMHUPOBAHUIO HIMPOKOTO B3MUISAAa HAa HAYKy U TOCTHKCHHIO
Hay4YHOT'O0 METOIa, PAa3BUTHIO (PU3UUECKOTO MBITIICHHUSI,

® HAYYUTh CTYJCHTA NMPUMEHATHh WJICH, TOHITHS M METOIbI AJICKTPOJAUHAMHKU TIPH
penieHnn GU3NUECKUX 3a1a4.

1.2 3agaun THCHHIINHBI

®  03HAaKOMJICHHE CTYJIEHTOB C OCHOBHBIMHU MOHSATUSIMHU 3JIEKTPOAUHAMUKH,

®  03HAKOMJICHHEC CTYJICHTOB v OCHOBaMH MaTEMaTHYECKOTO anmnapara
3JIEKTPOJIMHAMUKH,

e BBIpa0dOTKAa y CTYJACHTOB B3TJsJa HA OJJIGKTPOJWHAMHUKY KaK Ha IIEJIOCTHYIO
JTUCIUIUIMHY, OXBAaThIBAIOUIYI0 IIMPOKUNA KPYr AJIEKTPUUYECKHUX, MArHUTHBIX U ONTHYECKUX
SIBJICHUH,

e oOydeHHE CTYIEHTOB METOJaM IMPOBEJICHUS  KAYECTBEHHBIX  OIEHOK |
KOJMYCCTBEHHBIX BBIYMCIICHUH B IPOCTHIX 3a/1a4ax, OTHOCSAIIUXCS K 00CYKIaeMOMY MPEAMETY,

e BBIPaOOTKA y CTYJECHTOB TOHMMAaHHUS CYIIECTBEHHO PEIATHUBHUCTCKOTO XapaKTepa
KJIACCUYECKOM AJIEKTPOIMHAMUKHU.

1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuiuimHa «OJeKTpOJUHAMUKA U TEOPUs OTHOCUTEIBHOCTH» OTHOCHUTCS K Monyiito
"OCHOBBI NPEeIMETHBIX 3HaHUHN 1O npodmto «Pusuka»". Moaynbp OTHOCUTCS K 00s3aTeIbHOM
YacTU U SIBJIAETCS 0a30BBIM TEOPETUYECKMM M IMPAKTHUYECKUM OCHOBAaHMEM JUIsl MOJTOTOBKH
OakanaBpoB 1o Npouito «DPU3NKa».

N3ydeHne TUCHUIINHBI « DJIEKTPOJIUHAMHKA U TEOPUS OTHOCUTEILHOCTH» 0a3upyeTcs Ha
3HAHMAX, YMEHHUAX, HAaBbIKAX, CQHOPMUPOBAHHBIX B MPOLECCE M3YyUEHHS IUCLUILUINHBI
«MareMaTn4ecke MeToisl B (pu3nKe», «DNEeKTPUYECTBO M MarHeTU3M» M HIKOJIBHOM Kypce
Gu3uKu.

[ToHsTHS, 3aKOHBI U METOABI, BBEICHHBIC B JUCLHUIIMHE «DIEKTPOANHAMHKA U TEOPHS
OTHOCHUTEIBHOCTH», OyAyT HCHOIb30BaTbCi MpU M3ydeHUM aucuuiuinH «PoboroTrexHukay,
«TepMoauHamMuKa, cTaTUCTHYECKas pHU3MKa U GU3nUeckas KUHETHKa», «KBaHTOBas MeXaHHKay a
TaKOKe JUIS MOCIIEAYIOIIEro MPOXOXKICHUS M€Aarorndeckoi MpakTHUKK, NOATOTOBKH K UTOIOBOM
rocylapCTBEHHON aTTECTAIUH.

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_[I/IHJII/IHB. «3JIGKTpOI[I/IHaMI/IKa )41 TCOpUA OTHOCUTCIIBHOCTN) OGGCHG‘-II/IBaeT
UHCTpyMEeHTapuili GOpMUPOBaHUS CIEIYIOMIHNX MPOodeCCHOHATbHBIX KOMIIETEHIIUI OaKalaBpoB

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA Pe3yJ’ILTaTLI 06y‘I€HI/IH 10 JTUCLHUITITIMHE
KOMIICTCHIIH

IK-1. Cnoco0eH ocBanBaTh U HCIOJIb30BATh 0a30BbI€ HAYYHO-TCOPETHYECCKUEC SHAHUA U
MPAKTHYCCKHE YMECHUSA 110 IPEAMETY B npodwccnonanbﬂoﬁ ACATCIbHOCTH

UIIK-1.1. ITonumaet CYIIIHOCTD, | 3HAET MPEAMET, 11eJTb, 33a4U U METOIbI PU3HKH, €€
3aKOHOMEPHOCTH, TIPUHITUTIBI M | MECTO B CHCTeME HaykK; (yHIaMeHTaJIbHbIE
OCOOCHHOCTH U3YyYaeMbIX SBJICHHNA W | (U3WUECKHEe TEOPHH U 3aKOHBI, IIOHHUMATh,
aHATM3UPOBATh (HU3MYECKYIO CYITHOCTH SIBICHUI




KO,H 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA Pe3yJ’ILTaTLI 06y‘I€HI/IH 10 JTUCLHUITTIMHE
KOMIICTCHIIH

MpoLeccoB, 0a30BBIX TEOPHI B OOJIACTH | U TIPOIECCOB, MPOUCXOMAAIIUX B TPUPOAE U
(bU3HUKN U TEXHOJIOTHHI TEXHHUKE

yMeeT npuodperaTh HOBEIE Hay4HO-
TEOPETUUYECKHIE 3HAHUS

BJIaACCT HaBbIKAMH TNPUMCHCHHA (bI/IBI/I‘IeCKI/IX
TEOpUH K aHAIU3Y MPOCTEUIINX TEOPETHUECKUX U
IMPUKJIAIHBIX BOIIPOCOB

IIK-2 Cnioco0eH KOHCTPYHPOBATH coep:kaHHe 00pa30BaHNA B NPEeAMETHOM 00,1aCTH B COOTBETCTBHH
¢ TpedoBannsiMu @PI'OC ocHOBHOIO M cpeiHero 001ero 00pa3oBanus, C ypOBHEM Pa3BUTHUSI COBPeMEHHOI
HAYKH U C Y4eTOM BO3PACTHBIX 0CO0CHHOCTEH 00y4aloIuXCcs

UIIK-2.1. OnpenensieT IpuOPUTETHHIE 3Ha€T  METOAbl W  NOpUEMBI  TOCTAaHOBKH
HaIpaBJICHUS Pa3BUTHUS (GU3NYECKOTO  SKCIEPUMEHTa,  CIIOCOOBI  €ro
oOpazoBarenbHON cucteMbl PO, MaTreMaTHu4ecKkoi oOpabOTKH; 3HATh METOIbI W
tpedoBanus OI'OC, npuMepHbIX npuéMbl  peIIeHUS] KOHKPETHBIX  (U3NUYECKUX
00pa3oBaTeNbHbIX IPOrpaMM MO 3a/1ad, ¢buznueckue MIPUIIOKEHUS
y4eOHBIM MpeaMeTaM «Dusnkay u MaTeMaTUYeCKUX MOHATUN

«Texnonorus» yMeEeT MPUMEHATh 0a30Bbl€ 3HAHUS I PEIICHUS

TEOPETUYECKUX U TIPAKTHUYECKUX (PUIUIECKHUX
3a/1a4, MPaBWJIBHO OPraHU30BHIBATH (HYU3UUYECCKHE
HaOII0ICHUS ¥ OKCIIEPUMEHTHI, aHATU3UPOBAThH HX
pe3yJIbTaThl, OCYIIIECTBIISTH MOCTPOEHUE
MaTEeMaTHYECKUX MOjeliell (U3NYECKUX SBICHUI
Y MPOIIECCOB

BIIQJICET HABBIKAMHU TIPOBEACHHS (PUINUECKUX
HaOMIOJIEHUH HW  DKCIIEPUMEHTOB,  PEHICHUS
MPOCTEUIINX TEOPETUUECKUX U IPUKJIAIHBIX 33144

2. CTpyKTYypa U cofepKaHMe JUCHUILIHHBI

2.1 Pacnipenesienre TPYA0EMKOCTH AUCHUIJIMHBI 10 BUIaM padoT
Oo6mas Tpy10EMKOCTh AUCIUILTHHBI cocTaBiseT 3 3au.en. (108 gacoB), ux pacnpeneneHue
10 BUJaM palboT MpeicTaBieHo B Tabnuiie (0151 cmyoenmos ODO).

Bun yuebnoi paboThl Bcero CemecTtpsbl
4acoB (gacsl)
6
KonTakTHasi padora, B TOM 4ucIie: 56,3 56,3
AyIuTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHSA JIEKIIMOHHOI0 THUIIA 24 24 - - -

JlaGopaTopHble 3aHATHUS - - - - -
3aHsATUS] CEMUHAPCKOTO TUTIA (CeMUHAPBI,

28 28 - - -
IIPAKTUYECKHE 3aHSTHSI)
WNnas koHTaKkTHasA padora:
Kontposbs camocrositensHOM pabotsl (KCP) 4 4
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTejibHasi pab0oTa, B TOM YHCJIE: 25 25

KypcoBas pabota - - - - -
ITpopaboTka yueOHOTO (TEOPETUUYECKOT0) MaTeprasa 12 12 - - -




BrinonHenne MHAMBUYAbHBIX 3aJaHUH (ITOJITOTOBKA 6 6 ) ) )
COOOIICHUH, TIPE3EHTAITNH )
Pedepar 5 5 - - -
[ToaroToBka K TEKyIeMy KOHTPOJIIO 4 4 - - -
KouTtpoJs:
IToaroroBka K AK3aMeHY 35,7 35,7
OO0mas Tpy10eMKOCTb yac. 108 108 - - -
B TOM 4HC/Ie KOHTaKTHAs | ¢ 63 | 563
pabora
3a4. el 3 3

2.2 CTpyKTYypa QM CHUIUINHBI:

Pacnipenencnue Bua0B yueOHOH pabOThI M X TPYIOEMKOCTH IO pa3esiaM AMCIUILIHHBL.
Paznensl qucuuinHel, u3ydaeMelie B 6 cemectpe (01 cmyoenmos ODO)

No KonunuecTBo yacos
" AynutopHas CamocTosiTenbHast
pasne HaumenoBanue pazzaenon
1 Bcero pabora pabora
JI 113 JIP
1 2 3 4 5 6 7
DNeKTpoAuHAMMKA KaK pa3ziel 5 2 2 -
1. Teoperrdeckor Gpuznku. Oomas 2
TEOPHsI JIEKTPOMArHUTHOTO MOJIs
2. DJIEKTPOCTATHKA. 9 2 4 - 2
3. KBazucranuoHnapHsle 0 5 2 2 - 4
4. DJIEKTPOMArHUTHBIE BOJIHBI 9 2 4 - 2
5 N3nyyenue 351eKTpOMarHuTHBIX 9 2 4 - 4
BOJIH.
CrnenuanbHasi Teopus 9 4 4 -
6. OTHOCHUTEIILHOCTH. 2
[IpeobpazoBanus JlopeHia.
7. PenstuBncTCKas AMHAMUKA. 5 2 2 - 3
8. OnekrtpoanHamuka CTO 5 2 2 - 2
Makpockonuueckas 6 4 2 -
9. 3JIEKTPOIMHAMUKA. 2
Cucrema ypaBHeHH MakcBesia
ITocTOSAHHBIN TOK ¥ TOCTOSIHHOE 6 2 2 -
10.  |marHuTHOE MoJe 2
bricTponiepeMeHHbIE OIS
HUTOT'O 24 28 - 25
2.3 Conep:xanue pa3iejioB IMCUUNINHBI:
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA
Haumenosanue dopma TeKyIIEero
No Conep:xanue paszaena
pazaena KOHTPOJISI
1 2 4




OnekTpoauHamuka |MareMaTudeckuil anmnapar Omnpoc
KaK pa3fen 3JEKTPOAUMHAMUKA. DyHTaMEHTAJIbHbIE
TEOPETUUECKOU KOHCTAHTHI M XapakTep PU3HIECKUX
bu3HUKH. TEOPHIA.
OO6mast Teopust DNEeKTpOJMHAMMKA BaKyyMa U TOUEYHBIX
3JIEKTPOMAarHUTHOIO |3apsA0B. 3aKOH COXPAaHEHHUs 3apsiia U
N ypaBHEHUE HernpepblBHOCTU. CHcTemMa
MHUKPOCKOITMYECKUX YPABHEHUI
Makcgema. Tok cmenieHus.
[ToTeHumansl 31€KTPOMarHuTHOTO IO,
KaTuOpOBOYHASI MHBAPHAHTHOCTb.
CoxpaHeHue 3HEpruu, UMITyJIbCca U
MOMEHTA UMITYJIbCA.
DJIEKTPOCTATHKA. YpaBHEHHUS JIEKTPOCTATUKH. Omnpoc
MynbTUIIONIBHBIE PA3TOKEHUS
MOTEHIHMANOB. J{UMONBHBIN U
KBaAPYINOJIbHBIA MOMEHTBI. DHEPTuUs
CUCTEMBI 3aps0B.
KBasucranmonapusie|Y clioBUsI KBa3UCTAIMOHAPHOCTH. Ormpoc ,
OJIS KBazucranroHapHoe MarHUTHOE TOJIE. KOHTpOJIbHAs paboTa
[Tone HepenATUBUCTCKOTO PAaBHOMEPHO Nel
JIBIOKYIIErocs 3apsiga. MarHUTHbIA MOMEHT
OnexTpoMarHuTHele |BomHoBoe ypaBHeHue. DnekTpomMarautHeie |Ompoc
BOJIHBI BOJIHBI B BakyyMme. [lonspuzanns
AJIIEKTPOMATHUTHOMN BOJIHBI
N3nyuenue [Tose cuctempl TPOU3BOIBHO NBIOKYIIMXCS |Pedepar, ompoc
AJNIEKTPOMATHUTHBIX |3aPsA0B.
BOJIH. Pemienust ypaBHeHUM 1151 TOTEHIIUAJIOB.
3anazapIBaroliye noTeHuaibl. JlunonasHoe
NpUOJIMKEHUE B 3a1a4€ 00 U3TyYeHUH.
Pacnpocrpanenue BosH. Paccesnue
3JIEKTPOMAarHUTHBIX BOJIH. PaqnannonHoe
TpEHHUE.
CroenuanpHas OCHOBBI CIEUATIBHON TEOPUH Omnpoc
TEOpHst OTHOCHUTEJIbHOCTH.
otHocuTenbHOCTH. |Mexanuka CTO. Dnexkrpoaunamuka CTO.
[IpeobpazoBanus OxcnepuMmenTanbHbie ocHoBaHus CTO.
Jlopenua. [IpyHIIMTT OTHOCUTETBHOCTH, MMOCTYJIATHI

Onnmreitna. [IpeobpazoBanus Jlopenua.
PenstuBucTCcKkas KnHEMaTHKA.
WHBapuaHTHBIE BEIMUUHBI B TEOPUU
OTHOCUTENBHOCTH. IHTEpBal 1
COOCTBEHHOE BpEMH.

Knaccugukanus MHTEpBaIOB U IPUUYUHHO-
CJICZICTBEHHBIE CBSI3U MEKIY COOBITHIMU.
YetpipexmepHas pOpMyIHPOBKA TEOPHH
oTHocuTenbHOCTHU. [IpeobpazoBanus
JlopeHnia Kak OBOPOT CUCTEMBI KOOPAUHAT
B IPOCTpaHCTBE MUHKOBCKOTO. 4-BEKTOPbI
U 4-TEeH30pbl, KOBapHaHTHasA (hopMa 3anucu
($u3nUeCKUX 3aKOHOB. 4-CKOPOCTh U 4-
YCKOpEHHUE.




PenstuBucrckas
TUHaMHKA.

4-I/IMHy.HBC JaCTullbl U  PCIATHUBUCTCKH-
KOBapHUaHTHOE 0000IIICHHE BTOPOTO 3aKOHA
HeroToHa. DHeprus, UMIyJIbCc U Macca
PETNATUBUCTCKON YaCTHUIIbl. 3aKOH
COXPAHEHHUS SHEPTUU-UMITYJIbCA. DHEPTHUS
nokosi. beamaccoBble YaCTHIIBI.

CucreMa CBSI3aHHBIX qacTuIl, €€ Macca u
sHeprus cBs3u. Jledext macc. [Ipumepnr
IMPUMCHCHUSA 3aKOHOB COXpPaHCHUS B
sAepHOU Gu3HKe U QU3UKE FTIEMEHTAPHBIX
YaCTHIL.

Ormpoc

DIIEKTPOAMHAMHUKA
CTO

NHBapuaHTHOCTH 3aps/ia, YETHIPEXMEPHBII
TOK.

PensTrBUCTCKU-NHBApUAaHTHAS
dbopMyIMpoOBKa YpaBHEHUH IS
MOTEHUMANOB. TE€H30p ANEKTPOMAarHUTHOIO
noJist. TeH30p PHEPruu- UMITyJIbCca
3JIEKTPOMAarHUTHOTO TMOJIS.

KoBapuanTHas 3anuch ypaBHEHUN
Makcaena.

3aKkoHBI IpeoOpa3oBaHuUs IS
HanpsHKEHHOCTEN MOJIeH, ISl 4aCTOThI U
BOJIHOBOT'O BEKTOPA 3JIEKTPOMArHUTHOM
BOTHBIL. Jlommiep-3¢dekr.

JIBU>KEeHHE YacTHUI] B TOCTOSIHHBIX
3JEKTPUYECKUX U MATHUTHBIX MOJISX.

Omnpoc

Makpockonuueckas
JNEKTPOAVHAMHUKA.
Cucrema ypaBHEHUI
Makcsemia

9H€KTpO,Z[I/IHaMI/IKa CIIJIOIIHBIX CPEA
BrIBO1 OCHOBHBIX YpaBHEHUH TOJIS.
[Tonsipu3zanust cpeasl B 3MEKTPUUECKOM
nosie. CpelHsis MIIOTHOCTh TOKA U CPEIHSS
MJIOTHOCTH 3apsjia B Cpejie.

CucreMa ypaBHEHUH 1151
SJICKTPOMArHuTHOI'O MTOJIA.

Cucrema rpaHu4HbIX yciioBui. [Ipenens
IPUMEHUMOCTH YPaBHEHHUH CBS3U. 3aKOH
COXPAaHEHHUS SHEPTHUH.

Ormpoc

10.

ITocTosiHHBIN TOK U
MIOCTOSIHHOE
MarHuTHOE TOJI€.
bricTponiepeMeHHbIE
L

3akon OmMa. JIMHEHbII MPOBOAHUK C
MTOCTOSIHHBIM TOKOM. [1OCTOSIHHBIN TOK B
IIPOBOJIALLEH CpEXE.

MarsuTHo€ noje NOCTOSIHHBIX TOKOB.
MarnuTHbIe CBOMCTBA BEIIECTBA:
JIMaMarHeTu3M, MapaMarHeTusm,
dbeppomMarseTu3M, MarHUuTHLIE CBOMCTBA
CBEPXIPOBOJHUKOB.
DNEKTPOMarHuTHOE MOJIE B CPENIE C
nucnepcuen. Jlucnepcus cera.
UepenkoBckoe uznyuyenue. [penen
reoMeTpudecKor onTuku. Judpakims

Onpoc, KOHTpOJIbHAs
pabota No2

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
Ili1aHbl ceMUHAPCKUX 3aHATHI.
Tema 1. Pemienue 3aga4 BEKTOPHOTO aHAJIN3A.




Tema 2. DHeprusi CUCTEMBI 3apSI0B.

Tema 3. Pewienue 3agau A1 NpOU3BOJIBHBIX MOJEH.

Tema 4. Pemienue 3aa4 1o pacyeTy MHTEHCUBHOCTEH 3JIEKTPOMArHUTHBIX MOJICH.

Tema 5. Perenne 3anay s ctatuueckux noje. Teopema ['aycca. Ypasuenue [lyaccona.
3akon buo—Cagapa.

Tema 6. Pemrenue 3agau cenaibHON TEOPUHM OTHOCUTEIBHOCTH.

Tema 7. Pemenue 3amay pENSITUBUCTCKOM MEXaHUKHU. PENSITUBUCTCKHE YaCTHUIIBI,
CBOOO/HBIE U B IOJIE.

Tema 8. Pemienue 3aga4 Ha UCCIEAOBAHUE CBOMCTB U3TyYCHUS.

Tema 9. Pemrenue 3aau Ha OCHOBHBIE CBOMCTBA ypaBHEHU MakcBeria.

2.3.3 JIaGopaTopHBbIe 3aHATHS
He npedycmompenut

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (P0EKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYT10)

[lepedeHpb yueOHO-METOAMUECKOTO 00ECIEUeHHsI JUCLUIUIMHBI 11O
Ne Bun CPC BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI

1 2 3

1| TIIpopaborka |BacunbeB, A.H. Knaccuueckas snexkrpoanHamuka. Kpatkuii Kypc exumii

y4eOHOT0 /A.H. Bacunbes. — U3n. BXB- [TerepOypr, 2010. — 288 ¢
(reopetnueckoro)|Beprenec, C. H. Teopernueckas ¢pusuka. O6mas Teopus

MaTepuaia  |OTHOCHUTEIBHOCTH: YUCOHHK i OakaaBpuata u Maructparypsl / C. H.
Beprenec. — 2-e u3a., ucnp. u non. — M.: U3narenscto FOpaiit, 2018.
— 190 ¢. — (Cepus: bakanaBp n Maructp. AkaaeMU4eCKUi Kypc). —
ISBN 978-5-534-03243-7. — Pexum goctyna : www.biblio-
online.ru/book/B09D8AS54-E4A3-4FA2-A7C4-60B6B1E06137.

2 | Beomonnenne |Bacuibe, A.H. Knaccuueckas anexrpoannamuka. Kpatkuit kypce nekimii
nHauBUyanbHBIX |[/A.H. Bacumbse. — M3n. BXB- IlerepOypr, 2010. — 288 ¢
3a1aHUI Annecaus, C.C. OCHOBBI 2IEKTPOAMHAMUKH. Teopus, 3aa4u U TECTHI:
(moxroroBka |yuebHoe mocodbue / C.C. Annecnun, JI.U. YepnbimoBa. — CaHKT-
coobmenuit, |[lerepOypr: Jlanb, 2016. — 576 ¢. — Pexxum mocryna:
npeseHtanmii) |https://e.lanbook.com/book/87725.

3 Pegepar Annecaus, C.C. OCHOBBI 2IEKTPOAMHAMUKH. Teopus, 3aa4u U TECTHI:
yueonoe nocobue / C.C. Amutecans, JI.W. Yepnsmmoa. — CaHKT-
[etepOypr: Jlans, 2016. — 576 c¢. — Pexum goctyna:
https://e.lanbook.com/book/87725.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusmu ®I'OC mpu peanusanuu pazIMyHBIX BUAOB Y4eOHON
paboThl B MpoIeCCe M3YYEHUS AMCHUILIMHBI MPEedyCMaTpUBAeTCs HCIOJIb30BaHHE B Y4eOHOM
npoliecce CIeyoInX aKTUBHBIX M MHTEPaKTUBHBIX (HOPM MPOBEICHHS 3aHATHI:

® JICKIUU;

e BBIMTOJIHCHNE UHAUBHIyNIbHBIX 33aJJaHUH (IOATOTOBKA COOOIICHUMN, TIPE3CHTAIINN );

® [I0IrOTOBKA MUCHMEHHBIX peepaToB 1Mo TeMaM Kypca.



METOAUYECKHUE YKA3AHUSA JJId OBYYAIOIIUXCA IO OCBOEHHIO
JANCHUITJINHBI.

PexoMeHnanuu no oCBOSHUIO AUCHUILIIMHBI HA JIEKIIMOHHBIX 3aHATHSAX:

e repel OdYepenHOW JIeKUHMeH HeoOXOAMMO NPOCMOTPETh IO  KOHCIEKTY |
PEKOMEHIOBaHHOW y4eOHOM JIUTepaType MaTepuai MpeablayIeH JeKIu;

e 0erio 03HAKOMHTBCS C COJIEP>KaHUEM OYepPEIHON JIEKIIUU 110 OCHOBHBIM MCTOYHUKAM
JUTEpPaTyphl B COOTBETCTBUU C paboueil mporpaMmMoin JUCIUILINHBL,

® 1IpU 3aTPYJHEHUSIX HEOOXOAUMO 0OPATUTHCS K JIEKTOPY MO rpa@uKy ero KOHCYJIbTalui
HJIM HAa NPAKTUYCCKUX 3aHATHUAX.

4. OueHoYHbIe H METOAUYECKHE MATEPHAJIbI

4.1 OueHoYHbIe CPEACTBA /ISl TEKYILIEr0 KOHTPOJISA YCIIEeBAE€MOCTH U MPOMEKYTOYHOM
aTrecTauuu

OueHo4HbIE CcpelCcTBAa NpPEAHA3HAUCHBI JJISI KOHTPOJS M OLEHKH 00pa30BaTEIbHBIX
JOCTIDKEHUI 00ydarolMXcsi, OCBOMBIIUX MpPOTpaMMy YUeOHOH IUCHMIUIMHBI «Ha3BaHHE
TVCITUTIITHBD.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MaTepHalbl IS NMPOBEJACHHUS TeKYIIero
KOHTPOJIsI B opMe IOKIafa-Mpe3eHTAlH, PAa3HOYPOBHEBBIX 3aJaHUM, W NMPOMEKYTOUHOM
aTTecTanMu B GopMe BOIPOCOB K IK3aMEHY.

OueHo4HbIE CpeACcTBAa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU

3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEFHOE BpEeMSs JIJIs IIOATOTOBKM OTBETA HA 3K3aMEHE;

— IIpY TIPOBEJICHNUU IIPOLEAYPHI OICHUBAHUS PE3yIbTaTOB 00YUEHHS HHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUUECKUX
CpPEZICTB, HEOOXOAMMBIX UM B CBS3U C X MHIUBHYyaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBbS
M WHBAINAOB TPOIENypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYUYEHUS WHBAJIUIOB U JIUIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH  3JI0POBbsSI 10 JTUCHMIUIMHE (MOIYJIIO) TPEAyCMaTPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JU7st U1 ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B I1e4aTHo (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

CTpyKTypa OllEHOYHBIX CPEICTB IJIs TEKYLIeld U MPOMEeKYTOYHOI aTTecTaAlMU



Kon xoHTponupyemoit

HaunmeHOBaHHME OLIEHOYHOIO CPEACTBA

Ne Kontponupyemsle pa3iensl
KOMITETEHITUH (UJTU e
n/m (TeMBbI) AUCIUILIHHEI* N IIpomesxxyTouHast
qacTy) Texyuuii KOHTPOJIb
aTTecTaIys
Benenue. K-1 Ompoc Bormpoc Ha sx3amene 1-
1 DNeKTpoAuHAMHUKA Kak 4
paszienn TeOpeTUYECKOU
(102320878
OO6mmas Teopus MK-1 Ompoc Bompoc Ha 3x3amene 5-
5 | 3MeKTPOMArHUTHOTO MO 10
DNIEeKTPOCTaTHKA. MK-1 Ompoc Bormpoc Ha 3x3aMeHe
11-16
3
KBazucranuonapHsie noJs K-1 Ompoc, Bormpoc Ha sx3ameHe
KOHTpoJIbHAst pabota | 17-20
4 Nel
DNEeKTPOMATHUTHBIE BOJIHBI K-1 Ompoc Bormpoc Ha sx3amene
5 21-25
Nznyuenue K-1 Pedepar, onpoc Bormpoc Ha sx3amene
3JIEKTPOMArHUTHBIX BOJTH. 26-30
6
CreuuanbHasi TEOpHst IK-2 Omnpoc Bompoc na 3x3amene
7 OTHOCHUTEJILHOCTH. 31-35
[Ipeobpazosanus Jlopenra.
PenstuBucTCKas TUHAMUKA. IK-2 Omnpoc Bonpoc Ha sk3aMeHe
8 36-40
OnextponuHamuka CTO 1K-2 Ompoc Bormpoc Ha sx3ameHe
9 41-45
Makpockonuyeckas IK-2 Ompoc Bormpoc Ha sx3ameHe
JJICKTPOAMHAMHUKA. 46-51
10 N
Cucrema ypaBHEeHU
Makcseiia
ITocTosiHHBIN TOK U IK-2 Ompoc, koHTpoJsibHast | Bompoc Ha sx3aMeHe
11 | HOCTOSIHHOE MarHUTHOE I0JIE paboTa Ne2 52-56
BricTponepeMeHHble mos IK-2 Omnpoc Bonpoc Ha sk3aMeHe
12 57-60

Ioka3zaTesu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Ui




Koa n CooTBeTcTBHE YPOBHEH 0CBOEHHS] KOMIETEHIIUH MJIAHUPYEMBIM pe3yabTaTaM
HAaUMeHOBaHue 00yuYeHHs 1 KPUTEPHUAM UX OlleHUBAHUS
KOMIeTeHI M i
TMOPOTOBbIH 0a30BbIH NMPOABUHYTHIH
Onenka
Y 10BIETBOPUTEIHHO Xoporo/3auTeHO OTIUYHO /3a4TEHO
/3a4TEHO
IIK-1 Crocoben | 3maer — 3naer — 3Haer —
0CBaMBaTh u
HCIIONB30BAT OCHOBHBIE IIOHSATHS, UAECH CYIIHOCTh HAy4YHOTO CYIIHOCTh HAyYHOTO
6a30BbIE HayuHo- | 1 METOIBI METO/1a, OCHOBHBIE METO/a, OCHOBHBIE
TeopeTHIECKHe ANEKTPOJIUHAMUKU MOHSATHS, HIEH 1 METObI MMOHSATHS, HIECH U METOLBI
SHAHUS - JIEKTPOJUHAMUKI ANEKTPOIMHAMUKH,
HpaKTI/I‘-IeCKI/Ie yMeHI/IH
CIIOCOOEH CaMOCTOSTENILHO
110 TeXHOIIOFPI‘-IeCKOMy
BBIBOIUTD
u ¢dusnIecKoMy
peayCMOTPEHHEIE
00pa30BaHUIO B peny p
poeCCHOHATBHOM TpOrpaMMOoit
ACATEIBHOCTH TEOPETUIECKUE PE3YILTATEI
Ymeer — Ymeer — Ymeer —
HCIIOJIB30BaTh MPUMEHSITh 0a30BbIC MIPUMEHSTH Ha MTPAKTUKE
CTIEITUAIN3UPOBAHHbBIE HaBBIKM, MCITOJIH30BATh 0a3oBbIe

3HaHMS B 001aCTH QUBUKH
JUISL OCBOCHHS
npOGUIBHBIX (PU3NICCKUX
JUCIUIIHH

CIeaIN3UPOBaHHbIE
3HaHMS B 0071aCTH QUBUKH
JUISL OCBOCHHUS
IpOGUIBHBIX (PU3NICCKUX
JUCIUIITHH

npodeccroHaNbHbBIE
HaBBIKH UCIIOJIb30BATh
CrHeLuaIi3upOBaHHbIC
3HaHMS B 00J1aCTH (HU3UKH
JUISl OCBOCHHMS
MPOGUIBEHBIX (PH3UIECKIX
JUCITUTUTHH (B
COOTBETCTBHUH C TIPOQHIIEM
MTOJATOTOBKH)

Baageer —

HaBbIKaMH HCITIOJIBE30BATh
CIICOUAJIU3UPOBAHHBIC
3HaHUA

B obnacT GU3UKH JIIst
OCBOCHUS MPOPHITBLHBIX

(1)PI3I/I‘I€CKI/IX JUCIUILINH

Baageer —

HABBIKAMH MPHUMEHATH
0a30BEIE

3HaHUs, UCII0JIb30BaTh
CIICOHUAJIU3UPOBAHHBIC
3HaHUA

B 00JTacTH (PU3HKH IS
OCBOCHHS MPOPMITBHBIX

(I)I/ISI/I‘IGCKI/IX JUCIUILINH

Baaneer —

HaBBIKAMH MIPUMEHSIThH Ha
MpakTuKe 6a30BbIE

npogeCCHOHATBHEIC
HaBBIKA

HaBbIKaMH HMCIIOJIb30BaTh
CHICUAJIN3UPOBAHHBIC
3HAHUA

B oOmacT Gpu3uKH AJ1st
OCBOCHHS MPOPUITBLHBIX

(u3NYecKuX TUCIHTUIHH (B
COOTBETCTBUH C MPOQHIeM

MTOJATOTOBKH )

3naer -

3naer -

3Haer -




[IK-2 Crocoben
KOHCTPYHPOBATh
coJieprkaHue
TEXHOJIOTUYECKOTO U
(uznyeckoro
00pa3oBaHUsI B
COOTBETCTBUU C
tpeboBanusmMu GI'OC
OCHOBHOTO U
cpemHero o0mero
obpazoBaHus, ¢
YPOBHEM Pa3BUTHS
COBPEMEHHOMN HayKU U
C YYETOM BO3PACTHBIX
ocoOeHHOCTEH
o0yJaromuxcs

METObI U IPUEMBI
MMOCTAHOBKH (PU3UUECKOTO
JKCIIEpUMEHTA

METObI U IPUEMBI
MMOCTAHOBKH (PU3MUECKOTO
JKCIIEPUMEHTA, CITOCOOBI
€ro MaTeMaTH4eCKOMH
006paboTKu;

METO/IbI ¥ IPUEMBI
MTOCTAHOBKH (DH3UIECKOTO
AKCIIEPUMEHTA, CIIOCOOBI
€ro MaTeMaTH4ECKON
00pabOTKH; METOIBI U
MpUEMBI PEIICHUS
KOHKPETHBIX (PH3HYECKIX
3a1a4, PU3HIeCcKue
TIPHJIOKCHUS
MaTeMAaTUYECKUX MTOHATHI

Ymeer —

MPpUMCHATH 0a3oBEIC
3HaHUA U1l pCIICHUA
TCOPCTUYCCKUX U
MPaKTUICCKUX
(l)I/ISI/I‘lGCKI/IX 3aJga4

Ymeer —

NPUMEHSTH 0a30BEIC
3HAHUS TSI PCIICHUS
TEOPETUICCKUX H
MPaKTUYCCKUX (PU3HMICCKIX
3a/1a4, IPaBUIEHO
OpPraHHU30BBIBATH
(us3rueckue HaAOIIOIEHUS
1 9KCIIEPUMEHTBI

YmMmeer —

MPUMEHSTH 0a30BbIC
3HAHUS [T PEUICHUS
TEOPETHYCCKUX U
MPAKTUICCKUX (PU3HUCCKIX
3aa4, MPaBHILHO
OpraHN30BBIBATH
(usnueckre HaOMOIEHUS 1
9KCIICPUMEHTHI,
aHATM3UPOBATh UX
PE3yJIbTaThI, OCYIIECTBIIATH
MOCTPOEHHE
MaTEeMaTHYECKUX MO
(bu3nYeCcKuX ABICHUN U
MPOIIECCOB

Buaageer —

HaBbIKAMU PELICHUS
MpOCTEHIINX 33734

Buaageer —

HaBBIKAMU TPOBECHHUS
(bu3nvecKux HAOIIOICHUN
1 9KCIICPUMCHTOB,
peIICHUs POCTEHIITIX
MIPUKIIATHBIX 33149

Baaneer —

HABBIKAMU TPOBEICHHUS
¢u3ndecKkux HaAOIIOACHUN
U 3KCIIEPUMEHTOB,
PEIICHUS TPOCTSHIITIX
TEOPCTHYCCKUX U
MPUKJIAIHBIX 3a1a9

TunoBbie KOHTPOJIbHBbIE 32IaHUS] MJIH MHbIE MAaTEePHUAJIbI, HEO0X0AUMBbIE 1JIsl OLEHKH
3HAHWH, YMEHHUIl, HABBIKOB W (MJM) ONbITA JAeATEJbHOCTH, XaPAKTEPHU3YHOIIUX ITAIbI
¢dopmMupoBaHus KOMIIETEHLIMH B Mpolecce 0CBOEHHUsI 00pPa30BaTeJbHOM MPOrpaMMBbI

Ilpumepnana memamuka pegpepamos (00Kk1a00e)

SR o~

Kesaopynonvuwiii momenm.
Yucnennoe peuienue 3a0a4 31eKmpoCmamuKiu.

H3o06padicenue nons usnyyeHus CUIO8bIMU TUHUIMU.
Cunxpomponnoe uznyuenue.
Hsmepenue maccol HeUMpPanbHO20 NU-ME30HA.
Maenummnboiii pezonanc.

7. DnekmpoouHamuka c6epxnpo8ooOHUKOS.
Ilepeuens uacmu Komnemenyuu, nposepsaemvlx oyeHounvim cpeocmeom: 11K-1 (3Hatp),

[IK-2 (3uHats).

IIpumepHbIe 3a1aHUA 1JISI KOHTPOJbHOMH PpadoThI




1. B UCO K u3 nyHKTOB 4 M B, paccTosHUE MEXAYy KOTOPbIMU Lo, OJHOBPEMEHHO
CTapTYIOT JBa KOCMHYECKHX KOpablisi HaBCTpeuy APYr APYTY CO CKOPOCTSIMH, COOTBETCTBEHHO
paBHbIMH L U 2v. OnpeaenuTh NOKa3aHUs YacoB Ha KOpaOJsAX MpHU BCTpeUe.

2. BwBectm Qopmynbl TpeoOpa3oBaHUST BEKTOPOB JJIEKTPOMArHUTHOTO TOJS TIpU
nepexoze ot ogod UCO x  apyroi.

3. Hcnonp3ys teopemy l'aycca HalTH mojie: OECKOHEYHOW IUIOCKOCTH, PaBHOMEPHO
3apsKEHHOU € IMTOBEPXHOCTHOM IUIOTHOCTBIO G.

4. BHyTpH OECKOHEYHOTO ITWIMH/APA, OJHOPOIHO 3apSHKEHHOTO ¢ 00bEMHOM TIIOTHOCTHIO
P, UMECTCA HEC3ApsIKCHHAA HUJIIMHAPUYCCKAA I1OJIOCTh. Paccrosnne MCKAY MMapajuICIIbHBIMU
OCSIMM LIUJIMHJApA M TMOJIOCTH paBHO L. HaliTu HanmpsKeHHOCTh 3JIEKTPUYECKOTO MOJIsi BHYTPU
MOJIOCTH.

5. HaliTu moreHuuan U HanpspKEHHOCTh JIEKTPUYECKOTO OISl Ha OCH IUIOCKOIO KOJIbLIa,
PaBHOMEPHO 3apsUKEHHOTO C MOBEPXHOCTHOW TUIOTHOCTBIO G (BHYTPEHHHH paauyc Koibla R,
BHemHUM R?2). PaccMoTpeTs mpenenbHble Cilydau: a) Moje IUIOCKOro aucka R; — 0; 0) mose
3apskeHHOU 1ockocT R — 0, Ry — .

6. HaiiTu 3apsiz, AMIONBHBIN U KBAaAPYIOJIbHBI MOMEHTHI IUCKA paanyca R, paBHOMEPHO
3apsHKCHHOTO C IOBEPXHOCTHOM INIOTHOCTBIO G, PACIOJIOKEHHOIO Ha PAacCTOSHUM a OT Hayalla
KOOpJIMHAT.

7. HaiiTi kBazpynoiabHBI MOMEHT LMJIMHIpPA paanyca R, BBICOTHI 2 A, 3apsDKEHHOTO 110
00beMy € MIOTHOCTBIO p. CUUTaTh, YTO HAYAJIO JEKAPTOBOM CHCTEMBI KOOPIMWHAT COBMAJACT C
LEHTPOM 3apsUKEHHOTO TeNa BPAllleHUs, a OChb Z HANpaBiIcHA IO OCH CUMMETPHUH BBICIIETO
HOpsIIKA.

8. Tok I paBHOMEpPHO pacmpeeneH M0 MOBEPXHOCTH KOJIblla, BHYTPEHHU U BHEITHUN
paznycbl KOTOPOT'O COOTBETCTBEHHO paBHbBI ¢, b . HaliTh MHAYKIMIO MArHUTHOTO T10JIL HA OCH
KOJIbIIA.

9. 3aps ¢ OTHOPOIHO 3aIMOIHAET 00BEM 1mapa paauyca R. HaliTh MHIYKITHIO MarHUTHOTO
noJisi B IEHTPE IIapa, €CJIM IMOCJIEeIHUM BpalaeTcss BOKPYT CBOETO JUAaMETpa C MOCTOSHHOU
YTJIOBOM CKOPOCTHIO. B0 CKOJIBKO pa3 U3MEHHUTCS MarHUTHOE TI0JI€ B LIGHTPE 1Iapa, eCiu 3apaj q
PaBHOMEPHO paCHpeAesIUTh MO €ro MOBEPXHOCTH.

10. 3apsz e BpamaeTcs ¢ IOCTOSHHOM YITIOBOM CKOPOCTBIO ® IO OKPYXXHOCTHU pajguyca
a. Haiitu: 1) mONMHYIO MHTEHCUBHOCTh U3JYUYCHHUS; 2) YIJIOBOE paclpeeiCHUE U3TyYCHHUS.

11. O606mmTH hopMmyIibl TpeoOpazoBanms JlopeH1a st MpOU3BOJIBHON OPUEHTAIIUN OCeH
KOOpAWHAT JBYX HHepuuanbHbIX cucteM orcuera (MCO) OTHOCHUTENhHO HAIPaBICHUS WX
OTHOCUTEIIHOU CKOPOCTH.

Ilepeuens yacmu Komnemenyuu, npogepaemuix oyeHounovim cpeocmeom: I11K-1 (3Hatsb,
yMeThb, BiaaeTs), [IK-2 (3HaTh, yMeThb, BIAJETh).

IIpumepHbIii epevYeHb BONMPOCOB JIJIf IK3aMeHa
YpaBHEHHE HENPEPBIBHOCTH.

Cucrema ypaBHeHuid MakcBerta-JIopenua.

Tok cmemienus. [IoTeHManbl 3JIEKTPOMAarHUTHOTO MOJIA.
KanubpoBouHasi ”THBApUAHTHOCTH MTOTEHIIMAJIOB.

3aKOH COXpaHEHUsl SHEPTUH B JIEKTPOMArHUTHOM II0JI€.
3aKOH COXpaHEHUs UMITYJIbCa B JJIIEKTPOMAarHUTHOM IOJIE.

S



7.  DHEKTPOCTATHYECKOE MOoJIE. DIEKTPOCTATUYECKOE MOJIE€ CUCTEMbI TOUECUHBIX 3aPAJIOB.

8. KBaapynosnbHbIii MOMEHT.

9. PaGoThI 1 PHEPTHS BO BHEIIHEM AJIEKTPOCTATHYECKOM TIOJIE.

10. DHeprus B3aMMOAEHCTBHSI CUCTEMBI 3apsJI0B U SHEPTUS IIIEKTPOCTATUYECKOTO MOJISL.

11. Tlose cuctemsl 3apsA/I0B, COBEPIIAIONINX MEIJIEHHOE KBA3UCTAIMOHAPHOE JABUKEHHUE.

12. Tlone oAMHOYHOIO 3apsizia, COBEPILIAIOLIETO MEIJIEHHOE PAaBHOMEPHOE JBUKECHHE.

13. Ilome cuctemsbl 3apsI0B, COBEPIIAIONINX KBA3UCTAIMOHAPHOE IB)KCHHE, HA OOJIBIITNX
PAacCTOSIHUAX OT CUCTEMBI.

14. MarauTtHbiii MOMEHT. [IoHSITHE O MATHUTHOM PE30HAHCE.

15. DnekTpoMarHuTHBIE BOJHBI B BakyyMe. [lockast MOHOXpoMaThueckasi BOJIHA.

16. DIEKTpOMAarHUTHOE TOJE€ CHUCTEMbl MPOU3BOJBHO  JBWKYILIMXCA  3apsi/iOB.
3ana3pIBalolIKe MTOTECHIUABIL.

17. IloTeHuumansl SIEKTPOMATHUTHOIO IMOJAS BAAIA OT H3JIydaTedss B JUIOJIbHOM
NpUOIINKESHUN.

18. DAEeKTpOMAarHUTHOE MOJIE TUMOJBHOTO U3JTYYEHUS BAAIM OT U3TydaTesis.

19. JlunonbHOE U3Iy4eHHE MPOCTENIINX CUCTEM.

20. OmnbIT MalikenbcoHa.

21. TlocTynaTel CHENHMANBLHOW TEOPHUH OTHOCUTENbHOCTH. [IpeobOpazoBanus JlopeHia.
DNeMeHTapHbIe CIEACTBUS MpeoOpazoBaHuii JIopeHIa: NpPOCTPAaHCTBEHHBIE KW BPEMEHHBIC
IPOMEXYTKH, OTHOBPEMEHHOCTh, OJIM3KO0- M JAIbHOICHCTBHE, PEIATUBUCTCKHUM 3aKOH CIIOKEHHS
CKOpPOCTEH.

22. NuBapuantHble BennuuHbl B CTO. MHTEepBan 1 coOcTBeHHOE BpeMsi. UeTklpexMepHas
dbopmynupoBka CTO. YerbipexMepHbIE BEKTOPHl M TEH30pHl. UeThIpeXMEpHBIE CKOPOCTh M
YCKOpEHHUE.

23. Ilone paBHOMEPHO IBYKYIIErocs 3apsiia (PEISITUBUCTCKUIN CITydaii).

24. TeH30p 3JIEKTPOMArHUTHOTO TOJIS U ypaBHEHUS MaKCBesIa B UETHIPEXMEPHOM BUJIE.

25. YerpIlpexMmepHbIii BOJIHOBOH BekTop. Dddekt Jommiepa.

26. Ilonspusanus cpelpl B IeKTpuueckoM moje. CpenHsas MIOTHOCTh TOKA U CPEeIHsA
IJIOTHOCTB 3apsija B cpene. Cucrema ypaBHEHUH [ JIEKTPOMArHUTHOT O 1oJist B cpene. Cucrema
TPAHUYHBIX YCIOBUH.

27. DAEKTpOCTaTUYECKOE MOJIe. DHEPTUsl CUCTEMbI TPOBOJHUKOB.

28. 3akoH Owma. JIMHEWHBIH NPOBOAHMK C IOCTOSHHBIM TOKOM. IloCcTOSHHBIN TOK B
MPOBOSILIEN CpETE.

29. MarnuTHOe noJjie NOCTOSIHHBIX TOKOB. 3akoH bro-Caapa.

30. Hamaruetusm. [lapamarnerusm. deppomMarHeTusM.

31. YcnoBus KBa3UCTallMOHAPHOCTH.

32. 3aKOoH MHIYKIHMH B JBHXKYIIUXCS MPOBOIHUKAX.

33. VYpaBHenus MakcBeiia st KBa3UCTALMOHAPHBIX MOJIEH B MHTETPAIbHOHN hopMme u ux
WHTETPUPOBAHUE ISl Cy4das JIMHEMHBIX MPOBOJHHUKOB. DHEPrUsi MArHUTHOI'O MOJISI CHUCTEMBI
KBa3UCTALIMOHAPHBIX TOKOB.

34. CkuH-3¢(}eKT. DIEeKTPOMarHUTHBIE BOJHBI B OJHOPOIHON U30TPOITHOU CpeJie.

35. DneKTpoMarHuTHOE IOJIE B CPEJE C TUCHIEPCUEH.

36. [Jucnepcus cBeta. UHepeHKOBCKOE U3IIyUYEHHUE.

37. Ilpenen reomerpuueckoi onTuku. Judpakuus.

Ilepeuens yvacmu KomnemeHyuu, nposepaemMvIx oyeHouYHbvim cpeocmeom: I11K-1 (3Hatp,

yMeTh, BiaaeTh), [IK-2 (3HaTh, yMeTh, BIAJETh).

4.2 MeToanuyeckue MaTepuaJibl, onpeae/siiomue nNpoueaypbl OueHMBAHUS 3HAHUIA,
YMeHHIi, HAaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XaPAKTEPU3YKOIIMX ITANbI
¢dopmupoBaHus KOMIIETEH NI



MeTtoauyeckue peKOMeHIAlUM, OMNpeJeJsolMe MNpPoUeAypPbl OLEHHBAHUSL HAa
IK3aMeHe

HroroBoii ¢hopmoii KOHTpoJIE CHOPMUPOBAHHOCTH KOMIIETCHIIMH Yy OOYYarOIIMXCS 10
TUCITUIIIMHE sIBIIsIeTCS dKk3amMeH. CTyneHThl 00s3aHbl ClIaTh SK3aMEH B COOTBETCTBUU C
pacnucaHueM U yueOHBIM IUIAaHOM

DOC npoMeKyTOUHOM aTTEeCTAIlM COCTOUT U3 BOMPOCOB K 3K3aMEHY IO IUCIUTUIHHE.

DK3aMeH Mo AUCLUUILIMHE TPecieyeT elib OLEeHUTh paboTy CTyAeHTa 3a Kypc, [TOJIy4eHHe
TEOPETUYECKUX 3HAHWH, WX TMPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETeHHE
HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE MPUMEHATH MOJIY4YCHHbIC 3HAHUS ISl pPelIeHUus
MPAKTUYECKHX 3a7ad.

dopma npoBeieHns HK3aMeHa: MUCbMEHHO.

DK3aMeHaTOPy MPEIOCTaBISETCS MPaBO 3aJaBaTh CTYACHTAM JOTIOTHUTEILHBIC BOTIPOCHI
10 BCel yueOHOM mporpaMMe TUCIUTUIAHEI.

PesynbTar caum sK3aMeHa 3aHOCUTHCS MPETNO/IaBaTeNIeM B 9K3aMEHAIIMOHHYIO BEIOMOCTh
Y 324ETHYIO KHIXKKY.

Kpurtepun onenkn:

OlleHKA «OTJHMYHO»: TJIyOOKHE HCUEpNbIBAIOIIME 3HAHMUS BCEr0 MPOrPaMMHOTO
MaTepuaa, IOTHIeCKH MOCIe0BaTeIbHbIC, MOIHbIC, [PAMMATUYECKHU TPABUIIHHBIC U KOHKPETHBIC
OTBETHI HAa BOMPOCHI 3K3aMEHAIMOHHOT0 OUJIETa U IONIOJHUTENbHbBIE BOIPOCH! YJICHOB KOMUCCHUY;
UCIIOJIb30BaHNE B HEOOXOIMMOU Mepe B OTBETaX S3BIKOBOTO MaTepuaia, MPEICTaBICHHOTO B
PEKOMEHIYEMBIX YUEOHBIX TOCOOUIX U JOMOIHUTENBHON JIUTEPATypE.;

OIlEHKAa «XOpPOIIO»: TBEPABIE M JOCTATOYHO IIOJHBIE 3HAHUS BCETO MPOTPAMMHOIO
MaTepuaa, MmocjiefoBareabHble, IPaBUIbHbBIE, KOHKPETHbIE OTBETHI Ha MOCTABJICHHBIE BOMPOCHI
pyu CBOOOTHOM pearupoBaHUU HA 3aMEYaHMUSI 110 OTICIIbHBIM BOIIPOCAM;

OlIeHKA «y10BJeTBOPUTEIbHO»: 3HAaHNE U TOHUMAaHUE OCHOBHBIX BOIPOCOB IIPOrPaMMBI,
Hannuue He 6onee 50% ommbOK B OCBEIICHUH OT/ICTHHBIX BOIIPOCOB OUIIETA,

OlleHKA «HEeYI0BJEeTBOPHUTEIbHO»: HEMOHHUMAaHHE CYIIHOCTH H3JaraéMbIX BOIPOCOB,
rpyOble OIMMOKK B OTBETE, HEYBEPEHHBIC W HETOYHBIC OTBETHI HA JIOTIOJHHUTEIHHBIC BOMPOCHI
9K3aMEHaTOPOB.

MeToauyeckne peKOMEHAANMH, ONpelesiolIMe MPOUEAYPbl  OLEHHUBAHHUS
KOHTPOJIbHBIX PadoT:
KoMImoHeHTOM TeKyIero KOHTPOJIS 10 JUCHUILIHHE SIBISIOTCS ABE KOHTPOJIBHBIC PaOOTHI
B BHUJI€ MUCbMEHHOTO PELICHUS 3a/1au.
MakcnmanbHOe KOJTHYECTBO 0AIOB, KOTOPOE CTYACHTHI MOTYT HOJIYYUTh 3a IIPABUIIBHOE
CIIECHHE 3a/1a4 Ha KOHTPOJIbHOM padoTe, cocTaBisieT 5 OaylioB.

Crynenu ypoBHEH Bup 3amanus KonunyecTBo 6amios
OCBOEHUSI KOMIIETEHLIUI

[Toporosbiii KonTtponbnas pabora Nel 6
KonTtponbHast padota Ne2

bazoBsrit KonTtponbnas pabora Nel 7-8
KonTtponbHast padota Ne2

[IpoaBUHYTHIN KonTtponbnas pabora Nel 9-10
KonTtponbHast padota Ne2

MeTtoauyeckue peKOMeHAANH, ONpeAessIIoNe NpoueIypbl OLeHNBAHUS ONPOca

dopma nTpoBEACHUSI— MUCbMEHHBIN OMPOC.

JlintensHOCTH onpoca — 20 MUHYT.

Kpurepun oneHku:

- OIICHKA «324TEHO0» BBICTABIIAETCS 3a: YMEHHUE HCIOJIb30BAaTh €CTECTBEHHOHAYYHBIE U
MaTeMaTUYecKue 3HaHUs AJs aHanu3a (GU3MUECKUX SBJICHHUM M pelieHHs] MpaKTHYeCKUX 3ajad,
yYMEHHUE TIOHUMATh IPUIUHHO-CJIEICTBEHHBIE CBS3U, TOHUMATh CYIITHOCTh (PU3NYECKUX SIBICHUI.



- OleHKa «He 3a4YTEeHO» BBHICTABISETCA 3a: HECHOCOOHOCTh BBIIBUTH IMPUUYMHHO-
CJICZICTBEHHBIC CBSI3M, OTCYTCTBUE HAaBBIKOB AHAJIM3UPOBATh (PU3MUYECKUI CMBICI OCHOBHBIX
dbopMyI, ypaBHEHMH, HEyMEHHE pelaTh 3aJauyd AJs MPOCThIX MEXaHMYECKHX Mojened u
WHTEPIPETUPOBATH UX PE3YJIbTATHI.

5. IlepedyeHb OCHOBHO¥ H IONOJHUTEJIbHON yu4eOHOM JTUTEepPaTyphl, HEOOXOAUMOM 1J1s1
OCBOEHUS IMCHUILIMHBI (MOIYJIs1)

5.1 OcHoBHasi 1UTEpaTYpAa:

1. Amnecuaun, C.C. OcHOBBI 3MeKTpoauHAMUKU. Teopus, 3amaud M TECThI: yueOHOe
nocobue / C.C. Amecann, JI.U. Yepnsimora. — Cankrt-IlerepOypr: Jlanp, 2016. — 576 ¢. —
https://e.lanbook.com/book/87725.

2. Beprenec, C. H. Teopernueckas ¢usuka. O01mas Teopusi OTHOCUTEIBHOCTH: YICOHHUK
Juisa OakanaBpuara u Maructparypsl / C. H. Beprenec. — 2-e u3a., ucnp. u gon. — M.: FOpaiiT,
2018. — 190 c. — (Cepus: bakamaBp u maructp. Axkagemuueckuit kypc). — ISBN 978-5-534-
03243-7. — www.biblio-online.ru/book/B09D8A54-E4A3-4FA2-A7C4-60B6B1E06137.

J7is1 OCBOCHUS AUCHUILTAHBI HHBAIUIAMH U JUIIAMHA C OTPAHHYEHHBIMUA BO3MOYKHOCTSIMH
3I0POBbSI MMEIOTCSl M3IaHUSI B AJIEKTPOHHOM BHJE B JJICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHuTeIbHAS IUTEPATypa:

1. AnekceeB, Anekceit IBanoBny, COOpHUK 33724 110 KJIACCHYECKOM AJIEKTPOINHAMHUKE:
yaeOHoe mocodue / A. W. Anekcees. — 2-e u3n., crep. — CII6.: Jlans, 2008. — 320 c.

2. lernad, Aunpeit AutonoBud, Kypce ¢usuku: yaednoe nmocodue / A. A. Jletnad, b. M.
ABopckuil. — 9-e u3n., crep. — M.: Akanemus, 2014. — 720 c.

3. barpirun, Bnagumup Braguvuposud, COOpHUK 3a/1a4 110 3JIEKTPOJMHAMHKE U CTICITHATEHOMN
TEOPHUH OTHOCUTEIILHOCTH: yueOHoe rocodue / B. B. barsirun, W. H. TonTteirus. — 4-e u3., nepepad. —
CII6.: JIanb, 2010. - 474 c.

4. BacunbeB, A.H. Knaccuueckas snekrpoaunamuka. Kparkuii kype nexuuii /A.H. Bacunbes. —
N3n. BXB- I[etepOypr, 2010. — 288 ¢

5. Kpamm, M.H. C6opHuk 3a1a4 1Mo OCHOBaM 3JIEKTPOAMHAMUKH: yueOHoe mocodue / M.H.
Kpamm. — Cankr-IlerepOypr: Jlanb, 2011. — 256 ¢. — https://e.lanbook.com/book/1541.

6. baremrun, B.B. COopHHMK 3amad 1O 3JIEKTPOIMHAMUKE M CHELHHUAIBHOW TEOpHU
OTHOCHUTEJIBHOCTH: yueOHoe mocooue / B.B. barbirun, M.H. Tonteirun. — Cankr-IletepOypr: Jlanb,
2010. — 480 c. — https://e.lanbook.com/book/544.

5.3. Illepuoauyveckne U3IaHNUs:
Kypnan npukiiaqHoil MEXaHUKW U TEXHHYECKOU (PU3UKH
XKypHan TexHuueckoi Hpuznku
KypHan skcnepruMeHTaIbHOM U TEOPETHUECKOM (PU3UKH
N3Bectust BY3o0B. Cepust: dusnka
NmxenepHas pusuka
[Tucema B ’KypHaaI TEXHUYECKON (PU3UKU
[TucbMa B sKypHaJI SKCIIEPUMEHTATBHONU U TEOPETUUECKOU (PU3UKH
[TpuGops! ¥ TEXHUKA HKCIIEPUMEHTA
9. [IlpuxmanHas MEXaHUKa M TEXHUUYECKas PU3HKa
10. Teopernueckas u MaTeMaTudeckas (pu3nKa
11. Ycnexu pusnyuecknx HayK
12. Vyensle 3anucku Ka3zaHCKOro rocyaapCcTBEHHOrO yHHMBeEpcuTeTa: cepusi: PU3MKo-
MaTeMaTU4eCKHue HayKu
13. ®wusuka TBEpAOrO TENA

e A



6. MeToquueckue ykazaHus JJis1 00y4alOUIUXCS M0 OCBOEHUIO TUCHMILIUHBI (MOIYJIS)

DK3aMeH MPOBOJIUTCS B KOHIE cemecTpa. Ha sk3ameHe OIEHMBAIOTCS MOJy4YeHHBIE
TEOPETUYECKHE U TMPAKTUYECKUE 3HAHUS, WX MPOYHOCTH, PA3BUTHE TBOPUYECKOTO MBINUICHHSI,
pUOOpETEHNE HaBBIKOB CAMOCTOATEIHLHON PadOThI, yMEHHE CHHTE3UPOBATh MOJTyUEHHBIE 3HAHUS
U TIPUMEHSTD UX.

[Ipu n3ydeHun 3MEeKTPOAUHAMUKH M TEOPHUH OTHOCUTEIHHOCTH OYEHb BaXKHO MOCEUIAaTh
JIEKIIUU ¥ TOAPOOHO 3aMUChIBATh M3JIaraeMblii HA HUX MaTepHall. ITO 00YCIOBICHO TEM, YTO B
y4eOHBIX MOCOOUIX HE COJIEpKaTCs JeTallbHble MaTeMaTHueckue npeoOpa3zoBanusi. CTaHIapTHHIM
METOJ W3JIOKEHHUS CBOIWTCS, KaK MPaBWIIO, K 3aMEUaHUsM THUIA: «KaK HETPYIHO TOKa3aThy,
«T10CJIe HECJIOXKHBIX MpeoOpa3oBaHuil moaydyum» U T.1. OJHAKO, 3a STUMH TaK Ha3bIBa€MbIMU
«HECITIOKHBIMH MTPEOOPA30BAHUSIMID OOBIYHO CKPBIBAIOTCS HECKOJIBKO CTPAHHI] MATEMATHUYECKHUX
npeoOpa3oBaHM, TPEKIE YEM IMOIYYUTCA TpeOyemblid pe3ynbrar! DTy cnenuduky ydeOHBIX
nocoOuii HeoOXOoIMMO HMMETh B BHIYy. B mpoliecce dYTeHUs JEKIUI MaTepuall u3Jaraercs
JI0Ka3aTeNbHO, MOAPOOHO, CO BCEMHU MPOMEXKYTOUHBIMHM BbIKIaAkamMu. [IpucyrcTByrommii Ha
JICKIIUU CTYACHT CTAHOBUTCS COYYACTHUKOM IPOIlecca TOTYyUEHUsI BCEX OCHOBHBIX (PU3NYECKUX
pe3ynbTatoB. TonbKo TakUM CIIOCOOOM, MOCTHUrasl IIar 3a IIaroM BecbMa HEMPOCThIE BOIIPOCHI,
MO>KHO MOHSTH JIOTHKY JUCIHUILTAHBI U €€ OCHOBHOE COJIEpKaHue.

B mpomecce camocrosiTensHON pabOThI HaJ KypcoM JIEKIIUH HEOOXOAMMO YIEIUTh
BHUMAaHUE OCHOBHBIM TIOHSTHUSIM, TEPEUYHCICHHBIM B TEPMHHOJOTUYECKOM MHUHUMYME II0
KKIOMY pa3zieny, U HAyUYUThCSl CAMOCTOSITENIbHO BEIBOJIUTH BCE TJIaBHBIE (JOPMYJIbI M yPABHEHUS.

[ToaroTroBka K MPaKTUYECKUM 3aHSATHUSAM MpPEINoiiaraeT padboTy ¢ KOHCIIEKTOM JICKITUH U
CaMOCTOSITENIbHOE PEIIeHHE 3a/1a4 U3 TOMAIIHUX 33IaHUM.

B mpomecce moaAroToBKM K KOHTPOJBHON paboTe HEOOXOIUMO OOpaTHTh BHUMaHHE Ha
BONPOCH, C(HOPMYIMpPOBAaHHBIE B 3aJaHUAX Ui CAMOCTOSITENBHOM paldoThl, a Takke
MPOAHATU3UPOBATH PEUICHUE TUITUIHBIX 33/1a4 HA MMPAKTUICCKUX 3aHATUSIX.

[Ipu moaroroBke pedepara HEOOXOAUMO HCIIOIB30BATh PEKOMEHIOBAaHHYIO JTUTEPATYpy,
Opu OSTOM CJexyeT oOpaTUTh BHHMAaHHE HA HEOOXOAMMOCTh TPOBEACHUS MOAPOOHBIX
JT0KAa3aTeNbCTB U BHIBOJIOB OCHOBHBIX COOTHOIICHHH.

B ocBoeHMU NUCHUTUIMHBI MHBATUIAMH U JIUIAMH C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHUIyabHas ydeOHas pabora (KOHCYIbTAIlUH) —
JOTIOTHUTEITFHOE Pa3bsCHEHHE y9eOHOT0 MaTepHarna.

WunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SABISAIOTCS BaXKHBIM  (PaKTOpPOM,
CIIOCOOCTBYIOIUM HHIMBUYaU3alA O0yUEHUSI U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W O00y4arolMMCs HWHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOIU, HCIOJIb3yEeMbIX NPH OCYLIECTBICHHH
00pa30BaTeJILHOIO NMPoOLEcca Mo JUCHUIIHHE (MOYJII0)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTH
® 3JIEKTPOHHbIE YYEOHUKU U TOCOOUSI, IEMOHCTPUPYEMbIE C IIOMOIIBIO KOMITBIOTEpPA 1
MYJIbTUMEAUIMHOTO IPOEKTOPa,
® MHTCPAKTUBHBIC TOCKH,
® HJICKTPOHHBIE YHIUKIIONEANH U CIIPABOYHUKH,
® TPEHAXKEPHI U IPOTPAMMBI TECTUPOBAHMS,
e oOpa3zoBarenbHbIe pecypcbl MHTepHeTa,
® BUJICO U ayAUOTCXHUKA.

7.2 TlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
obecnieyeHUs

MicrosoftWindows 8, 10

Microsoft Office Professional Plus



7.3 IlepevyeHb cOBpeMEeHHBIX NPOdecCHOHANBHBIX 0a3 JaHHBIX U HMHGPOPMALMOHHBIX
CIIPaBOYHBIX CHCTEM

B mporecce paboThl HaJ KypcoM CTYACHTHI MOTYT UCIOJB30BaTh YJICKTPOHHBIC YUeOHBIC
1ocoOusi, pa3MeIlCHHBIE B CETH HHTEPHET, a TAK)KE KHUTH 3JICKTPOHHON OMOIMOTEYHON CUCTEMBI.

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

http://www.edu.ru - Katajor o6pazoBatenbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas YHIMKIONETUS «Bukuneaus».

http://www.college.ru - caift,  comepXamuii  OTKPBITHIE
€CTECTBEHHOHAYYHBIM JTUCITUTUTMHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - @enepaibHbIil MOPTa.

http://www.krugosvet.ru - cereBas sHIIKIONEeUS «KpyTrocBeT».

http://www.naturalscience.ru - CaiT, TOCBSIIIICHHBIN BOPOCAaM €CTECTBO3HAHMUS.

YYCOHUKH o

8. MaTepuajibHO-TeXHUYeCKOE o0ecneyeHue 1Mo AUCHUINInHe (MO1yJI10)

MartepuanbHO-TeXHUYECKOe 00ecredeHNe JUCIIUILINHBI

No Bug pabor
(MOJTyJisl) U OCHAIIICHHOCTh

Y4eOHas ayauTopus AJis TPOBEACHUS 3aHSATUI JIEKIMOHHOTO,
CEMHUHAPCKOro TUIIa

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

VYuebHas MeOenb (CTOMBI, CTYJIbS ), MIEPCOHATBHBIA KOMIIBIOTED
C BBIXOJOM B ceTh VHTEpHET, MpPOEKTOp, HKpaH, MeJIoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI ISl  y4eOHOM
MIPAKTUYECKOW M INPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCIHMILIMHAM

1. Jlex1IMoHHbIE 3aHATHA

Y4eOHas ayauTopus Ui POBEACHUS 3aHATUN JICKIIMOHHOTO,
CEMHUHAPCKOro TUIIa

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

VYuebHas MeOenb (CTOMBI, CTYJIbS ), IEPCOHATBHBIA KOMIBIOTED
C BBIXOJOM B ceTh VMHTEpHET, MpPOEKTOp, SKpaH, MeJoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI ISl  y4eOHOM
MIPAKTUYECKOW M INPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCIHMILIMHAM

2. CemuHapckue 3aHITHS

I'pynnossie
(MHIUBHUTYATTBHBIC)
KOHCYJIbTAIIHN

Y4eOHas ayauTopus AJis TPOBEACHUS 3aHSATUI JIEKIIMOHHOTO,
CEMHUHAPCKOro TUIIa

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

VYuebHast MeOenb (CTOBI, CTYJIbS ), IEPCOHATBHBIA KOMIIBIOTED
C BBIXOJOM B ceTh VHTEpHET, MpPOEKTOp, HKpaH, MeJoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI ISl  y4eOHOM
MIPAKTUYECKOW M IMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCHMILIMHAM

Tekymuii  KOHTpPOJIb,
IIPOMEKYTOYHAS
arrecranus

Y4eOHas ayauTopus AJis TPOBEACHUS 3aHSATUI JIEKIIMOHHOTO,
CEMHUHAPCKOro TUIIa

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

VYuebHast MeOeInb (CTOBI, CTYJIbS ), IEPCOHATBHBIA KOMIIBIOTED
C BBIXOJOM B ceTh VHTEpHET, MpPOEKTOp, HKpaH, MeJoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI Uil  y4eOHOM
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCHMILIMHAM

CamocrogrenpHas

paboTta

bubnuoreka (Kpacuomap, yn. CopmoBckas, 173)



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 (CTOJBI, CTYJIbs), IEPCOHAIbHBIE KOMIIBIOTEPHI
C BBIXOJIOM B ceTb MHTEpHET.




