MunucTepcTBo 00pa3zoBanus U Hayku Poccuiickoit @enepanuu
®denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaATENBHOE YUPEKICHUE
BBICILIETO 00pa30BaHMUs
«KyOaHCKkuil rocy1apCTBEHHBI YHUBEPCUTET)

@aKynpTET NEJArOTUKHU, ICUXOJIOTUU U KOMMYHUKATUBUCTUKH

VTBEPXIAIO
=HPOPEKTOP 110 y4ebHoM pabore,
Aleipiho Op a30BaHMs — IIEp BBIH

450

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI
b1.0.19.09 JIEKTPOJINHAMUKA U TEOPUA
OTHOCUTEJIBHOCTH

Hamnpasnenue noaroroBku  44.03.05 Iledaeoeuueckoe obpazosanue
(c 08yMs npounimu noo2omoeKi)

Hanpasnennocts (nmpoduns) Texnonocuueckoe obpasosanue, Pusuxa
[IporpamMa MOATOTOBKU  aKkademMuiecKast
®dopma o0yueHus 3004Has

KBanudukanus BeIIIyCKHUKA — OaKanasp

Kpacuonap 2021



Pabouas mporpamma aucuumiumael «OJIEKTPOJMHAMUKA W TEOPUA
OTHOCUTEJIbBHOCTHW» cocraBieHa B COOTBETCTBUM C (penepaibHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO OOpa30BaHUS
(®I'OC BO) mno wnampaBiaeHuto mnoArotoBku / coeruanbHocT 44.03.05
[legarornyeckoe  oOpa3oBanue (¢  JAByMS  HOPOQWIAMH  TOATOTOBKH).
Texnonornyeckoe oopazoBanue. Ousnka.

[Iporpammy coctaBui(1):

[Iporpammy cocraBuiu:

A H
// /‘,_ 7% !
Tuynos C.B., crapummii npenoiaBaTeinb AN

HIOAIIUCH

Pabouas mporpaMma quCHUIIIUHBL Kadeapbl TEXHOJIOTUU U
MpEAIPUHUMATENIBCTBA YTBEPIKIEHA Ha 3acejaHnu Kadepsl (pa3paboTuuka)
rpotokost Ne 10 «18» mas 2021 r.

3aBenytomuii kadenpoii (pazpadborunka) Caxxuna H.M. ' ,//

VYTBepkaeHa Ha 3aceJaHul y4eOHO-METOAMYECKON KOMUCCUU
(akynpTeTaneaaroruku, NCUX0JI0rMH U KOMMYHUKATUBUCTUKU
rpotokost Ne 10 «19» mas 2021 r.

IIpencenarens YMK dakynbrera 'pedennukoBa B.M. %

L~  noanuch

Penenzentnr:

Kupma E.H., mupexrop MBOY COIII Ne61 r. Kpacnonapa I'onyors M.C., xaug.
nen. Hayk, goueHT kad. JIIIT OIIIK Kyol'y



1 ]_le.]'ll/l H 3aJa491 U3YUYCHHUSA TUCHUIIJINHBI

1.1 Heap aAMCHUANINHBI

®  [I03HAKOMHUTH CTYJICHTA C HJICAMH, IIOHATUIMHU U METOJIAMH JICKTPOINHAMUKH,

e  CO03/aTh OCHOBY JIUIS OCBOCHHUS OCTAJIBHBIX Pa3JIeiOB Kypca TECOPETUICCKON (DU3HKHU H
JUCIMILIAH CICIMATN3alHY, a TAK)KE CAMOCTOSTSIIbHON HAyYHOH padoTHI,

e  CIoCcOOCTBOBAaTH (POPMHUPOBAHUIO HMIUPOKOTO B3TJISAA HA HAYKY M IMOCTHIKCHUIO
HAyYHOTO METO/a, Pa3BUTHIO (DU3UYECKOTO MBIIIICHHS,

®  HAyuYuTh CTYJCHTA MPUMEHSATH UJICH, TIOHATUS U METObI JJICKTPOJIUMHAMUKH ITPH
pelreHny (GU3MYECKUX 3a1a4.

1.2 3agauyu JUCHMILIMHDBI

®  03HAKOMJICHHE CTYACHTOB C OCHOBHBIMHU MOHSATHUSMH JICKTPOAMHAMUKH,

®  O3HAKOMJICHHE  CTYJICHTOB C  OCHOBaMH MaTeMaTHYECKOro amnmapara
ANEKTPOTMHAMUKH,

e BBHIPA0OTKA y CTYACHTOB B3TJsA[a HA OJJICKTPOAMHAMHKY KaK Ha IICIIOCTHYIO
JUCHUIUIMHY, OXBATHIBAIOLIYIO IIMPOKUN KPYr SJICKTPUUECKUX, MArHUTHBIX W ONTHYECKUX
SIBJICHHH,

e oOyueHHWe CTYIEHTOB METOJaM IMPOBEJIEHUS  KAUeCTBEHHBIX  OLEHOK U
KOJTMYECTBEHHBIX BBIYUCIICHUH B TIPOCTHIX 3aJ1a4ax, OTHOCSIIUXCS K 00CYKIaeMOMY MPEIAMETY,

e BBHIPA0OTKA y CTYJACHTOB IMOHWMAHHS CYIIECTBEHHO PEISTUBUCTCKOTO Xapakrepa
KJIACCHYECKOU AJICKTPOTMHAMUKH.

1.3 MecTo AUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOorpaMMbl

JucuumnnuHa «OIeKTpOJIUHAMUKA U TEOPHUS OTHOCUTEIBLHOCTU» OTHOCUTCA K Momayiio
"OCHOBBI MPEAMETHBIX 3HaHUU 10 mpoduiio «DPusnka»”". Moaynb OTHOCHTCS K 00sS3aTeNIbHON
YacTH U sBiIsETCs 0a30BbIM TEOPETHUECKUM M MPAKTUYECKUM OCHOBAHHEM JUI MOJTOTOBKU
OakanaBpoB 1o npoduito «Duzukay.

N3yuenne qUCUUIUIMHBI «QJIEKTPOAMHAMUKA M TEOPHUSI OTHOCUTEIBHOCTH» Oa3upyercs Ha
3HAaHUSAX, YMEHUSX, HaBbIKaX, c(hOPMUPOBAHHBIX B Mpollecce M3YyYEHHs TUCLUILUIMHBI
«MatemaTnueckue MeTofbl B (pu3mkey, «DIEKTPUYECTBO W MArHeTU3M» M IIKOJBHOM Kypce
¢bu3uKu.

[ToHsATHS, 3aKOHBI U METO/Ibl, BBEJCHHBIE B AUCLUUIUIMHE «DJIEKTPOJAUHAMHUKA U TEOPHS
OTHOCHUTEJIBHOCTUY», OyIyT HCIOJB30BAaThCS MPU M3YyYEHUH AUCLUILUIUH «PoOoTOTeXHMKAY,
«TepMonHamMMKa, cTaTUCTHYECKas pu3uKa U puznyeckas KUHETHKay, «KBaHTOBast MEXaHUKay» a
TaKXKe JUISl TOCIIEAYIOMIET0 MPOXOKICHHS MeAarornuecKoi MPaKTHKH, MOJrOTOBKH K MUTOTOBOM
rOCyJapCTBEHHOM aTTecTalu.

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

JucuuruinHa — «ONEeKTpOJMHAMUKA W TEOpHs OTHOCHTEIBHOCTH»  00ecrednBaeT
MHCTpYMEHTapHuil pOpMUPOBaHUS CIEYIOMUX TPOPEeCcCHOHATBHBIX KOMIIETEHIIMN OaKkalaBpoB

No WNunexc Copnepxanue B pesynbraTe nzyueHus: yaeOHON AUCIUTIINHBI
[y, | KOMIET | KOMITETEHIH (nnm e€ oOy4aromuecs J0IKHbI
| eHnuu YaCcTH) 3HATh YMeTh BJIaJeTh
1. IK-1 Crnoco0OeH ocBauBaTh | NPEIMET, LIedb, | MPUOOpETaTh HaBbIKAMH
u HCIIOIb30BaTh | 3aJauu U HOBBIE HAyYHO- IIPUMEHEHHUS
6a3oBble HAy4HO- | METO/IbI TEOPETUYECKHE buznyecKux
TEOPETUYECKUE ¢bu3uky, eé 3HAHHUSA TEOpUH K
3HAHUS U | MECTO B aHaJIn3y
IIPAKTUYECKHE YMEHUS | CHCTEME HAYK; IIPOCTEHIINX




Ne WNupexe Conepxanue B pesynbraTe nzyueHus: yaeOHOU AUCIUTIIINHBI
n.1;. KOMIIET | KOMIETEHIUH (Win e€ 00yyaroImuecs 10JKHbI
CHIINU JacTH) 3HATh yMeTh BJaeTh

10 TEXHOJIOTHYECKOMY | (hyHIaMEeHTaJIbH TEOPETUYECKU
u ¢usnvyeckomy | ble pU3NIECKUe X"
00pa30BaHUIO B | TEOpUH U IPUKIIAHBIX
npogeccuoHaTbHON 3aKOHBI; BOIIPOCOB
JesITebHOCTH IIOHUMATbh,

aHaJIM3UPOBATh

(hUBUYECKYO

CYILIIHOCTh

SBJICHUU U

IIPOLIECCOB,

IPOUCXOIAIINX

B IIPUPOJIC U

TEXHUKE

2. [1IK-2 Crocoben METOIBI 1 MPUMEHSTh HaBBIKAMU

KOHCTPYHPOBATh PUEMBI 0a30BbIC 3HAHUS | IPOBEACHUS
coJiep:KaHue IIOCTaHOBKH JUIS peLIeHus buznueckux
TEXHOJOTMYECKOro M | (pu3m4eckoro TEOPETUYECKUX U | HaOII0ACHUN
¢bu3nveckoro HKCHEPUMEHTA, | MPAKTUYECKUX u
oOpa3oBaHUs B | crocoOsbl ero bu3znyecKux 9KCIIEPUMEHTO
COOTBETCTBUU C | MaTeMaTH4YecKo | 3ajjay, IPAaBUJIbHO | B, PELICHUS
tpeboBanussMu @I'OC | i 00paboTKu; OpraHM30BBIBATh | IPOCTEUIINX
OCHOBHOI'O U CPEJTHET0 | 3HATh METOMbI U | pusnyeckue TEOPETUYECKH
oOmrero oOpa3oBaHus, | MPUEMBI HaOMIOAEeHUS U X"
C YPOBHEM Da3BUTHUS | PELICHMS HKCIEPUMEHTHI, MPUKIIAJTHBIX
COBPEMEHHOW HAyKH M | KOHKPETHBIX aHAJTN3UPOBATH 3amad
C Y4€TOM BO3PACTHBIX | (PU3NYECKUX UX PE3yNbTaThl,
0COOEHHOCTEM 3ajad, OCYIIECTBIISATh
o0yyaromuxcs busnueckue IIOCTPOEHHE

TIPUIIOKESHUS MaTeMaTHYECKUX

MaTeMaTHYecKu | Mojieseit

X TOHATHI buznyecKux

ABJICHUN U
IIPOLIECCOB

2. CTpyKTYpa U coJiep:KaHue THCIHIIHHBI

2.1 PacnipenesieHne TPYI0EMKOCTH JUCHUIJIMHBI M0 BUAAM padoT
2. CTpyKTYypa H coepKaHue TUCHUILINHBI
2.1 Pacnpenesienre TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

OO6mast Tpymo€MKOCTh TUCIUILUIMHBI cocTaBiseT 3 3aueTHbix enuuul (108 waca), ux




acrpeieIeHre 10 BUaM paboT MPeICTaBIeHO B Ta0iHIIe

Bunpr pabot Bcero dopma 00yueHus
4acoB OYHO- OYHas
3a04Hast Sa0UHAS
YS:EI;EB 3uUMHsA X X
ceccns ceccust | cemectp Kypc
() (dachr) (dacor) (dacor)

KonrakTHas pa6oTa, B TOM 12.3 5 103
qucie:
AyauTOpHBIE 3aHATHS (BCEro): 12 2 10
3aHSTHS JEKIIMOHHOIO THIA 4 2 2
1a00paTOPHbIE 3aHATHS - - -
MPAKTUYECKHUE 3aHSATHSI 8 - 8
CEMUHAPCKHE 3aHSTHUS - - -
HNHas koHTaKTHAas padora: - - 0,3
KonTposs camocTosTeNbHOM
pa6ots1 (KCP) i ) )
[TpomesxyTouHast aTTecTanus 0.3 i 0.3
(UKP) ’ ’
CamocTosiTeIbHasi padoTa, B TOM 87 34 53
qucie:
Pedepar/acce (moaroroBka) 43 17 26
CamocrosiTensHoe U3y4deHue
paszaenos, CaMOMOJTrOTOBKA
(mpopabotka u IIOBTOPEHHE
JIEKITHOHHOTO MaTepuaa " 44 17 97
MaTepuaga y4eOHUKOB M Y4EeOHBIX
MOCOOHH, MOATOTOBKA K
7a00paTOPHBIM U NPAKTHUYECKUM
3aHSATHUSM, KOJJIOKBHYMaM U T.1I.)
ITonroToBka K TeKyuemy
KOHTPOJIIO i ) )
KoHTpoJs: 8,7 - 8,7
IToaroroBka K 3K3amMeHy
Oo0masn qac. 108 36 72
TPYAOEMKOCTb | B TOM YHCJIE

KOHTAKTHAA 12.3 2 10,3

padora

3a4. efl 3 1 2

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenencure BuI0B yueOHOM pabOTHI U MX TPYJOEMKOCTH IO Pa3ieiaM JUCIUILIHHBL.

Pasnenbl (TeMbl) IUCIMILIMHBI, M3y4aeMble Ha YCTAaHOBOYHOW M 3MMHEH ceccuu (4 Kypc)
(3aounas popma 00yUCHMS)



KonuuecTBo yacos
AyauTopHas Bueayn
Ne HaumenoBanue pasnenos (Tem) UTOpHAs
Bcero pabora
paborta
J | 113 JIP | CPC
DIEeKTpOANHAMUKA KaK pa3Jie] TEOPETUUECKON
¢busuku. O0mmas 33| 1 3 - 29
TEOpHsl JIEKTPOMArHUTHOTO MOJIsI
PengruBucTckast TuHaMuKa. 33 | 2 2 - 29
[TocTosSHHBINM TOK ¥ TOCTOSHHOEMAarHUTHOE T0JIe 33 1 3 29
bricTponiepemenHbIe OIS i
UTOI'O no pazdenam oucyuniumnsl 9 | 4 8 - 87
Kontpoib camocTositenbHOM padoThl (KCP) -
ITpomesxxyrounas arrecranus (MKP) 0,3
[TonroroBKa K TeKyIemy KOHTPOJIIO 8,7
OO6m1ast TpyA0EMKOCTh MO TUCIUILIAHE 108
2.2 ConeprxaHue pa3iesioB TMCUUILIAHDBI:
2.2.1 3ausaTHA JEKIMOHHOI0 THIIA
Ne HanmenoBanue Cozepxanue pasiena dopma TeKyliero
paznena KOHTPOJIS
1 2 3 4
1. OnekrpoanHamMuka |MareMaTuyeckuil anmnapar Ormpoc
Kak paszjen 3IEKTPOAUHAMUKU. DyHTaAMEHTAIIbHbBIC
TEOPETUYECKON KOHCTAHTBI U XapakTep HU3nuecKux
¢bu3uky. TEOPHH.
O6mas Teopust DNeKTPOoAMHAMIKA BaKyyMa U TOYEUHBIX
AJIEKTPOMArHUTHOTO (3apsiIOB. 3aKOH COXpPAaHEHUs 3apsiaa u
oJIs ypaBHEHUE HenpepblBHOCTU. CHuctema
MUKPOCKOITIMUECKUX YpaBHEHUN
Makcsenna. Tok cMenieHus.
[ToTen1uanel 3JEKTPOMArHUTHOTO TOJI,
KaIMOPOBOYHAS MHBAPHUAHTHOCTb.
CoxpaHeHue dHepruu, UMITyJIbca U
MOMEHTa UMITYJIbCA.
2. DNeKTpoCcTaTHKA. VYpaBHEHHUS NIEKTPOCTATUKH. Ompoc
MynbTHIIONBHBIE PA3JIOKEHUS
MOTEHIUANOB. JIMIIONBHBIN U
KBaJIpyMHOJIbHBIIT MOMEHTBI. DHEPIrUs
CUCTEMBI 3apsI0B.
3. KBazucranumonaphsele| Y cioBusi KBa3UCTALIMOHAPHOCTH. Ompoc ,
L KBasucranmonapnoe MarHuTHOE TOJIE. KOHTpOJIbHAs paboTa
[Tone HepenITUBUCTCKOTO PABHOMEPHO Nel
JBUKYIIETOCs 3apsiia. MarHUTHBI MOMEHT
4. OnexkTpomMarHuTHeIe |BomHOBOE ypaBHeHUE. DnekTpoMarauTHeie |Ompoc
BOJTHBI BOJIHBI B BakyyMme. [lonspuzammst
3JIEKTPOMArHUTHOMN BOJIHBI




N3nyuenue [Tone cuctemMsl mpousBobHO ABMKYIINXCA |(Pedepat, ompoc

ANEKTPOMArHUTHBIX |3aPsAI0B.

BOJIH. Pewrenust ypaBHeHuU 1Sl NIOTEHLIMAIIOB.
3ana3pIBaroIue MoTeHuansl. JlunoisHoe
NpUOIIKEHHE B 3a/1aue 00 M3ITyYCHHUH.
Pacnpoctpanenue BonH. PaccesHue
3JIEKTPOMArHUTHBIX BOJIH. PaguanuonHoe
TpEHHUE.

CoenuanbHas OCHOBBI crieNMAILHON TEOpUHU Onpoc

Teopus OTHOCUTEIbHOCTH.

orHocutenbHocTH. |Mexanuka CTO. Onexrponnnamuka CTO.

[IpeobpazoBanms DxcnepumenTanbHbie ocHoBaHus CTO.

Jlopenua. [IpuHIMI OTHOCUTENBHOCTH, TOCTYJIATHI

Onnmreitna. [Ipeobpazosanus Jlopenna.
PenstuBuCcTCKast KHHEMATHKA.
I/IHBapI/IaHTHBIe BCJIMYMHBI B TCOPpUHA
oTHocuTenbHOCTH. VIHTEpBaN n
COOCTBEHHOE BpeEMS.

Krnaccudukanus nHTEpBaIoB ¥ MPUIUHHO-
CIICICTBEHHBIE CBSI3H MEXK1Y COOBITHUSIMH.




YetslpexmepHasi GOopMyIHpPOBKa TEOPUH
otHocutenbHoCTH. [Ipeobpa3oBanus
JlopeHua KaK OBOPOT CUCTEMBbI KOOPIUHAT
B IIpOCTpaHCTBE MUHKOBCKOTO. 4-BEKTOPbI
1 4-TeH30pbl, KOBapUaHTHas (opMa 3alucH
(U3NIECKUX 3aKOHOB. 4-CKOPOCTb U 4-
YCKOPEHHUE.

PengaruBucrckas
JWHaMHKa.

4-UMIyJIbC  YaCTHUIBl U PEISTUBUCTCKHU-
KOBapHaHTHOE 0000IICHIE BTOPOTO 3aKOHA
HeroTtoHa. DHeprus, UMIyJibc U Macca
PENATUBUCTCKON YaCTHUIIbl. 3aKOH
COXpaHEHUS SHEPTUU-UMITYJIbCA. DHEPT U
Mokos. besmaccoBble YacTHIIBI.

CucreMa CBsA3aHHBIX YaCTHII, €¢ Macca U
sueprus cBsa3u. [edexr macc. [Ipumepbr
MIPUMEHEHHUSI 3aKOHOB COXPAHEHUS B
siIepHOM hU3KMKe U PUBHKE DIIEMEHTApHBIX
YaCTHII.

Ormpoc

DNeKTpoAMHAMUKA
CTO

HMHBapuaHTHOCTH 3apsi/ia, YETBIPEXMEPHBIN
TOK.

PenstuBucTCKU-MHBAapUaHTHAS
(dbopMyIMpOBKa YpaBHEHUH /115
IIOTEHIMAIOB. TEeH30p 2JIEKTPOMarHuTHOTO
noJist. TeH3op sHepruu- uMIyJbca
3JIEKTPOMAarHUTHOIO I1OJIS.

KoBapuanrtnas 3anuce ypaBHEHUN
Maxcsena.

3akoHbI MpeoOpa3zoBaHUs ISt
HaIpPsHDKEHHOCTEW MOJIEH, 1711 4aCTOTHI U
BOJIHOBOT'O BEKTOPA 3JIEKTPOMAarHUTHOMN
BoJIHBL. Jlonmuep-3pdexr.

JIBU>KeHME YacTUIL B TOCTOSIHHBIX
ANEKTPUYECKUX U MAarHUTHBIX MOJISIX.

Ormpoc

Makpockonnueckast
JJIEKTPOAMHAMUKA.
Cucrema ypaBHEHH
Makcsemia

DNeKTpoANHAMUKA CIUTOIIHBIX CPEeJl
BpIBO OCHOBHBIX YpaBHEHUU MOJIS.
[Tonspuzanus cpenbl B 3IEKTPUIECKOM
nosie. CpeliHssl IIOTHOCTh TOKA U CPEIHSA
IUIOTHOCTB 3apsifia B Cpele.

Cucrema ypaBHeHM 1715t
3JIEKTPOMArHUTHOTO TIOJISL.

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

Ompoc

10.

ITocTOSHHBIN TOK B
MOCTOSIHHOE
Mar"guTHOE TI0JIe.
bricTporniepemMeHHbIE
oS

3akoH OMa. JINHENHHBII IPOBOAHUK C
IIOCTOSHHBIM TOKOM. I10CTOSIHHEIN TOK B
MPOBOJIAILEH Cperie.

MarsuTHoe 110J1€ ITOCTOSHHBIX TOKOB.
MaruuTHEIE CBOMCTBA BENIECTBA:
JMaMarHeTU3M, apaMarHeTH3M,
(dheppoMarseTusm, MarHUTHBIE CBOMCTBA
CBEPXITPOBOTHUKOB.

Ornpoc, KOHTpOJIbHAS
pabota Ne2




DNEeKTpOMarHuTHOE IOJIE B CpeJie C
nucnepcueit. Jlucniepcusi cBera.
UYepenkoBckoe uznyuenue. [Ipenen
reOMeTpUUYECKON ONTUKH. Judpakius

2.2.2 3aHATHA CEMMHAPCKOr0 THIIA

Ili1anbl cCeMUHAPCKUX 3AHATHH.

Tema 1. Pemrenue 3a1au BEKTOPHOTO aHAIU3A.

Tema 2. DHeprus cucteMsl 3aps/10B.

Tewma 3. Pemenue 3ama4 a1 MpOU3BOIBHBIX TOJICH.

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

Tema 5. Pemenue 3amau s crarndeckux nojeid. Teopema ["aycca. YpaBuenue [lyaccona.
3akon buo—Caaapa.

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.

2.2.3 JIabopaTopHbIe 3aHATHS
He npedycmompenut

2.2.4 TlpuMepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npeoycmompeno

2.3 IlepeveHb yueOHO-MeTOANYECKOTO 00ecedeHHs 1Jisl CAMOCTOSITEILHOH PadoThl
o0y4aromuxcs 1o JMCHHILIMHE (MOLY110)

[TepedyeHp yueOHO-METOANYECKOTO OOECIIEUEHUS JUCITUTUTHHBI 10
Bun CPC BBITTOJIHEHUIO CaMOCTOSTENbHON paboThl

z

1 2 3

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

y4eOHOro /A.H. Bacunbes. — U3n. BXB- IlerepOypr, 2010. — 288 ¢
(reopetuueckoro)|Beprenec, C. H. Teopetuueckas gusuka. O0mas teopus

MaTepuaiia  |OTHOCHTEIbHOCTHU: ydeOHUK AJs OakanaBpuara u Mmaructparypsl / C. H.
Beprenec. — 2-e uzn., ucrp. u gomn. — 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 snexkrpoauHamuka. Kpatkuit Kype neKiui
uHauBUAyabHbIX|/A.H. Bacunbes. — M3n. BXB- [erepOypr, 2010. — 288 ¢
3aJaHun AmnecHuH, C.C. OCHOBBI 2JIEKTPOIMHAMUKHU. TeopHusi, 3a1a4u U TECTHI:
(moarotoBka |yuebHoe mocobue / C.C. AnnecHus, JI.M. YepHsimoBa. — CaHKT-
coobmenuii, |IlerepOypr: Jlans, 2016. — 576 ¢. — Pexum mocrymna:
npesenranumii) | https://e.lanbook.com/book/87725.

3 Pedepar AmnnecHuH, C.C. OCHOBBI 21€KTPOIUHAMUKH. Teopus, 3a/1a4u U TECTHI:
yuebnoe nocodue / C.C. Amnecnu, JI.U. YepubimoBa. — CaHKT-
[TerepOypr: Jlans, 2016. — 576 c. — Pexxum goctyma:
https://e.lanbook.com/book/87725.




3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusmMu OPI'OC mnpu peanu3aly pa3IUYHBIX BHUJOB y4eOHON
paboThl B mpolecce M3ydeHHs IUCHUIUIMHBI MPEAyCMaTPHBACTCS HCIIOIB30BAHHE B Y4EOHOM
Ipolecce CIASAYIOIINX AKTUBHBIX U HHTEPAKTUBHBIX (DOPM IPOBEICHUS 3aHATUI:

® JICKIIWH;

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

® [I0/IFOTOBKA MMCBMEHHBIX pedepaToB MO TEMaM Kypca.

METOJUUYECKHUE YKA3AHUSI JJISI OBYUYAIOLIMXCSI IO OCBOEHUIO
JUCHUIINHBI.

PCKOMCHI[a]_II/II/I 10 OCBOCHHUIO JUCHUIIJIMHBI HA 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 MporpaMMon AUCHUIIUHBL

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

4, O1neHo4YHbIE 1 METOTUYECKHE MaTepHuaJibl

4.1 OneHovHbIE CpeacTrBa 1Jisl TEKYIIEro KOHTPOJIA yCIIEBAEMOCTH M HpOMe)KyTO'lHOﬁ
arrecranuu

OrneHouHblE Cpe/cTBA IpeIHa3HAuYeHbl JUIsl KOHTPOJS W OLEHKM 00pa30BaTeNbHBIX
JOCTUKEHUM 00y4aroIMuXcsi, OCBOMBUIMX MporpaMmMy Yy4eOHOM JMCHUIUIMHBI «HA3BaHUE
JTUCLUTUTAHBDY.

OneHoyHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MaTepHallbl Il IPOBEACHUS TeKYLIero
KOHTPOJIsl B (GopMe JOKIaga-MPe3eHTAuN, Pa3HOYPOBHEBBIX 3aJaHHi, U NMPOMEXKYTOYHOI
aTTecTaluu B (hOpME BOIPOCOB K IK3AMEHY.

OneHouHble CpeAcTBa Uil HMHBAJIWAOB W JIML C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH

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

— IIp1 HEOOXOAMMOCTH UHBAJIUAM U JIULIAM C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS
MIPEIOCTABIIAETCS AOMOJIHUTEIBHOE BpeMs sl TIOATOTOBKHM OTBETAa HA SK3aMEHE;

— MIPU IPOBEICHUH MPOLETyphl OLEHUBAHUS PE3yIbTaTOB 00Y4YE€HUS WHBAINU/OB U JIMIL C
OTrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3710POBbsI MPEAYCMaTPUBAETCS HCIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3U C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH I 0OYUAIOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
U UHBAJUAOB TMpollelypa OICHUBAHUS pPE3yJbTaTOB OOy4YEHHUS MO AUCLUILIIMHE MOXKET
IIPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oleHuBaHUS Pe3yabTAaTOB OOYYEHMS] MHBAJIUIOB U JIUI[ C OIrPAaHUYECHHBIMU
BO3MOKHOCTSIMH  3/I0pOBbSl 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpUBaeT Ipel0oCTaBICHHUE
nHpopmanuu B (opMax, aJanTUPOBAHHBIX K OTPaHUYEHUSM HX 3/I0pOBbS M BOCIPUSATHUS
uHpOpMaIUu:

Jlnist U1 ¢ HapyIIEeHUSIMUA 3PEHUS:

— B 1eyaTHOU (hopMe YBETMYEHHBIM IIPUPTOM,

— B (hopMe JIEeKTPOHHOTO JJOKYMEHTA.

JIist AL ¢ HapyIIEHUsIMH CITyXa:

— B IIe4aTHoOH (opme,

— B (hopMe 3IeKTPOHHOTrO JJOKYMEHTA.



Jyig U1 ¢ HapyLIEeHUSIMU ONTIOPHO-/IBUTaTEeNIbHOTO arapara:

— B meyaTHoOU (hopme,

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

CprRTypa OLHCHOYHBIX CPEACTB IJIsA TeKyIIIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrreCTanmum

K . HammeHoBaHME OIICHOYHOTO CpeACTBa
0J1 KOHTPOJIUPYEMOH
Ne KonTtponupyemsle pa3nensl
KOMITETEHIINH (WK ee
n/m (TeMbI) TUCIUIUTHHBL* . IIpomexyTounas
qacTn) Texylmui KOHTPOJIb
aTTecTalys
Beenenue. K-1 Ompoc Bonpoc Ha sk3amene 1-
1 DNEeKTPOAMHAMUKA KaK 4
paszen TeopeTHIecKoi
7637091
OOm1as Teopus IIK-1 Ompoc Bomnpoc Ha 3x3amene 5-
2 | PNEeKTPOMArHUTHOTO MO 10
DneKTpocTaTHKa. MK-1 Omnpoc Bonpoc Ha 3x3ameHe
11-16
3
KBazucranuonapssle mosis MK-1 Ompoc, Bomnpoc Ha sk3amene
KOHTpoOJbHas padbora | 17-20
4 Nel
ONEeKTPOMAarHuTHBIE BOJIHBI K-1 Omnpoc Bonpoc Ha 3k3ameHe
5 21-25
Wznyuenue K-1 Pedepar, onpoc Bonpoc Ha sk3ameHe
AIEKTPOMAaTrHUTHBIX BOITH. 26-30
6
CreranpHas TEOpUS K-2 Omnpoc Bonpoc Ha 3k3ameHe
7 OTHOCHUTENBHOCTH. 31-35
[Ipeobpazosanus JlopeHia.
PensituBuCTCKAs AMHAMUKA. K-2 Ompoc Bompoc Ha 3x3aMeHe
8 36-40
OnekrpoauHamuka CTO K-2 Ompoc Bompoc Ha ’x3ameHe
9 41-45
Makpockomnuueckas K-2 Ompoc Bompoc Ha 3x3aMeHe
AJIEKTPOAMHAMUKA. 46-51
10 N
Cucrema ypaBHEHHI
Makcaeiia




[TocTostHHBIN TOK U IK-2 Ompoc, koHTpoabHas | Bonpoc Ha sk3ameHe
11 | mocTosHHOE MarHUTHOE TOJIE pabora Ne2 52-56
bricTponiepeMeHHbIE OIS K-2 Omnpoc Bomnpoc Ha 3x3aMeHe

57-60

12
HOKa3aTeJII/I, KPUTEPUH N LIKAJa ONEHKHA Cq)OpMHpOBaHHbIX KOMHeTe}IIII/Iﬁ
Kon u CooTBeTCTBHE YPOBHEI 0CBOCHUSI KOMIIETEHIUHU IUIAHUPYEMBIM pPe3yJibTaTaM
HaMMeHOBaHHe 00y4YeHHUs M KPUTEPHUSIM UX OlIEHHBAHUS
KOMIeTeH Uit
NOPOroBbIi 0a30BbIii NPOABUHYTbII
Onenka
Y 10BIETBOPUTENHHO Xopolio/3a4TeHo OTAUYHO /3a4TEHO
/3a4TeHO
K-1 CrocoOen | 3Haer — 3uaer — 3naer —
OCBauBaThb nu
HUCIOJIB30BATH OCHOBHBIC ITIOHATUSA, UACHU CYIIHOCTb HaYy4YHOI'O CYIIIHOCTb HAYy4YHOT'O
6a30BEIe HayqHo- | Y METOIBI METO/1a, OCHOBHBIC METO0J1a, OCHOBHbIE
TEOPETHUECKHUE QJICKTPOAMHAMUKHN NOHATUA, UACHU U MCTOIbI NOHATUA, UACHU U MCTOIbI
AHAHNS - ANEKTPOJMHAMHUKH SIIEKTPOIMHAMHUKH,
MPaKTHYECKUEC YMEHHS
CHOCOOEH CaMOCTOSITEIEHO
0 TEXHOJIOTHYCCKOMY
BBIBOJUTH
u ¢busnyeckomMy
MPeayCMOTPEHHbIE
00pa30BaHUIO B
poeCCHOHATBHOMI MPOTPaMMOit
ACATENLHOCTH TeOpeTUYECKHE Pe3yIbTaThl
Ymeer — Ymeer — VYmeer —
HCIIOJIh30BaTh MIPUMEHSTH 0a30BbIC MIPUMEHSTH Ha MPAKTHKE
CIICHUaJIN3UPOBAHHBIC HaBbIKH, UCITI0JIB30BAaTh 6a3OBBIe

3HaHMs B 00J1acTH HU3UKU
JUIsL OCBOCHUS
npoUIBHBIX PU3NUEcKuX
JMCUUTUTHH

CIelHaIN3UPOBaHHbIE
3HaHMs B 00J1acTh HU3UKU
JUISL OCBOCHUS
MPOGUIBEHBIX (PU3NIECKAX
JHMCLIUTUTHH

npoQeCCHOHANBHBIC
HaBbIKH UCIIOJIb30BaTh
CreaIn3UPOBaHHbIE
3HaHUSA B 007aCTH (PU3UKHU
IUTsL OCBOCHUSI
MIPOQUIBHBIX (PU3NUECKUX
JICHUTUTAH (B
COOTBETCTBHH C NPOGHIIEM
TIOJITOTOBKH)

Baaneer —

HaBbIKaMU UCIIOJIB30BaTh
CIIeIUAJIN3UPOBAHHBIC
3HaHUA

B 0o0acT pU3MKH 1151
OCBOCHHS MPOMUITBHBIX

(hbM3HUYECKUX TUCITUTUIAH

Baapeer —

HaBBIKAMH TIPUMEHSITh
0a30BLIE

3HaHUus, UCII0JIb30BaTh
CIICHUAJIN3NPOBAHHBIC
3HaHUA

B oOnacTu (pU3HKH s
OCBOCHUS MPOQPHITLHBIX

Baapeer —

HaBbIKaMU MIPUMCHSATH Ha
MPAKTUKE 0a3oBEIe

po¢)eCCHOHANTBHBIC
HaBBbIKU

HaBbIKaMH HUCIIOJIB30BATh
CIICNHUAJIM3UPOBAHHBIC
3HaHUA




(bI/I3I/I‘I€CKI/IX JUCHUITINH

B 00J1aCTH PU3UKA JJIs
OCBOEHUS MPOQPUILHBIX

(u3MYECKUX AUCIUIUIMH (B
COOTBETCTBHH C MPOGUIEM

MOJATOTOBKH)

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

3Haer -

METOJIbI U IPUEMBI
MTOCTAaHOBKH (PU3UIECKOTO
IKCIIEPUMEHTA

3Haer -

METO/IbI ¥ IPUEMBI
MTOCTAaHOBKH (PU3UIECKOTO
SKCIEPUMEHTA, CIIOCOOBI
€ro MaTeMaTH4eCKoi
00paboTku;

3Haer -

METOJIbl ¥ IPUEMBI
MTOCTAaHOBKH (PU3NIECKOTO
SKCIEPUMEHTA, CITOCOOBI
€ro MaTeMaTH4YECKOI
00pabOTKH; METOMBI U
IPUEMBI PELLICHUS
KOHKPETHBIX (PH3HMYECKUX
3a/a4, PU3HICCKUEC
MPUJIOKEHUS
MaTeMaTUYEeCKUX MOHATUI

Ymeer —

MIPUMEHSATH Oa30BbIe
3HAHMSA JUIS PELICHUS
TEOPETHYECKUX U
MPaKTHYECKUX
(usmuecKuX 3a1aq

Ymeer —

IPUMEHSTH Oa30BbIe
3HAHMS JUTS PEIICHHs
TEOPETHICCKUX U
MPAKTHYECKUX (PU3UISCKUX
3aj1a4, IpaBUIbHO
OpraHU30BHIBATH
¢dusnveckue HAOIIOACHUS
U OKCIICPUMEHTHI

Ymeer —

NpUMEHSTH 0a30BbIe
3HAHMS JUTSL PEIICHHS
TEOPETHYECKUX U
MPAKTHYECKUX HUIMUCCKUX
3aj1a4, IpaBHIbHO
OpraHU30BHIBATH
(usnveckue HaOMIOACHUS U
9KCIIEPHUMEHTBHI,
AHATU3UPOBATH UX
Ppe3yIbTaThl, OCYIIECTBISATH
NOCTPOCHHE
MaTeMaTHYECKUX MOJIeIeH
(bu3HUeCKUX SBICHUI U
MPOIIECCOB

Baageer —

HAaBbIKAMU PEILCHUS
IPOCTEHIINX 3a4a4

Baaneer —

HaBbIKAMU MTPOBEJICHUS
(bu3nUecKuX HAOIIOICHHI
1 9KCIIEPUMEHTOB,
pelIeHus] IPOCTENIINX
MIPUKIIAHBIX 33124

Baaneer —

HaBbIKAMU MPOBENICHHUS
(usnUecKux HAOIFOICHHI
Y OKCIIEPUMEHTOB,
pelIeHus MPOCTENIINX
TEOPETHYECKUX U
MIPHUKJIATHBIX 33/1a9

TunoBbie KOHTPOJIbHBbIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VIl OLCHKH
3HAHMH, YMEHHUH, HABBIKOB M (WJM) ONBITA AeATEJIbHOCTH, XAPAKTePU3YIOLIMX 3Talbl
(popMupoBaHUsI KOMIIETEHIUI B po1ecce OCBOCHNS 00pa30BaTeIbHOI MPOrpaMMbl

Ilpumepnaa memamuka pepepamoe (00k1a008)
1. KeaopynonvHuiii momeHm.
2. Yucnennoe peuwienue 3a0ay 21eKmpoCmamuxu.

3. Hz006pasicenue nons uznyvenus CUuio8bIMU TUHUAMU.
4. CunxpompomnHoe usznyuenue.




5. Usmepenue maccvl HelmpanibHO20 NU-ME30HA.

6. Maenummwiii pezonanc.

7. DnekmpoouHamura ceepxnpo8oOHUKOB.

Ilepeuens wacmu Komnemenyuu, nposepaemuix oyeHounvim cpedocmeom: 11K-1 (3natn),
[1K-2 (3Hath).

IIpumepHbIe 3aJaHUA IS KOHTPOJIbHOI PadoThI

1. B UCO K u3 nyHkToB 4 M B, paccTosiHUE MEXAy KOTOphIMH Lo, OJJHOBpEMEHHO
CTapTYyIOT JABa KOCMHYECKHX KOpaOisi HaBCTpeuy APYr APYry €O CKOPOCTSIMH, COOTBETCTBEHHO
paBHBIMH L U 2v. OnpenenuTs NOKa3aHUs 4acoB Ha KOpalJsiX Ipu BCTpeye.

2. BoBectu (hOpMysbI HpeoOpa3oBaHUs BEKTOPOB DIEKTPOMATHUTHOIO IMOJS IIPH
nepexone ot oguor MCO k apyroil.

3. Ucnone3yst teopemy laycca HaliTh mosie: OGECKOHEYHOM IUIOCKOCTH, PAaBHOMEPHO
3apsKEHHON € TOBEPXHOCTHOM IIOTHOCTBIO G.

4. Buytpu 6eCKOHEYHOTO HUJIHHIPA, OJHOPOIHO 3apsKEHHOTO ¢ 00BEMHOM ITIOTHOCTHIO
p, UMECTCS HE3apsDKCHHas LWIMHAPUYECKas IOJIOCTh. PaccrosHue Mexnay IapajulelIbHbIMU
OCSMM LIMJIMHpA U MOJIOCTH paBHO L. HaliTu HampskeHHOCTh 3JIEKTPUYECKOIrO IO0JI BHYTPHU
IIOJIOCTH.

S. HaiiTi moTeHIMal 1 HAPSHKEHHOCTh SJIEKTPHYECKOTO MOk Ha OCH IIOCKOTO KOJIBIIA,
PaBHOMEPHO 3apsDKEHHOTO C MOBEPXHOCTHOM IUIOTHOCTBIO G (BHYTPEHHHMU paanmyc Koibia Ri,
BHemHUIl R2). PaccMoTpeTs mpenenbHble ciydau: a) moJsie Iiockoro aucka Ri1 — 0; 6) momne
3apspkeHHOU TockocT R1 — 0, Rz — oo .

6. Haiitu 3apsi, TUIONIBHBIA M KBAAPYHOIbHBI MOMEHTHI JUCKA paauyca R, paBHOMEPHO
3apsHDKEHHOTO € TIOBEPXHOCTHOW IUIOTHOCTBIO G, PACHOJIOKEHHOTO HA PACCTOSIHMM @ OT Hadala
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 3apsDKEHHOrO Teja BpalleHHs, a OCh Z HampaBieHa 10 OCU CHUMMETPUHU BBICIIETO
nopsika.

8. Tok | paBHOMEPHO pacrpejieieH MO MOBEPXHOCTH KOJbIA, BHYTPEHHUH W BHENIHUMA
paarychbl KOTOPOTO COOTBETCTBEHHO paBHbI @, b . HalTi MHAYKIIMIO MAarHUTHOTO TOJISI HA OCH
KOJIbIIA.

9. 3aps q OAHOPOAHO 3anONHAET 00beM mapa paauyca R. HaiiTi HHIYKIMIO MATHUTHOTO
MoJIsl B LIEHTPE IIapa, €Cl IMOCIEJHUN BpamaeTrcs BOKPYT CBOETO JMaMeTpa C IMOCTOSHHOMN
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. Haiiti: 1) TOMHYIO HHTEHCHUBHOCTH M3ITyYCHHSI, 2) YIJIOBOE paclpeieeHnue H3TyudeHHS.

11. O606uwMTE hopMysbl ipeoOpazoBanms JIopeHIa I IPOM3BOJILHOM OPUEHTALMH OCEH
KOOpIWHAT ABYX HWHepuuanbHbIx cucteM otcueta (MCO) OTHOCHTENHHO HANpaBIEHUS HX
OTHOCUTEIBHOU 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 ITOJIS.

KannOpoBouHas ”HBapUAHTHOCTb ITOTEHIHAJIOB.

3aKOH COXpPAHEHMs SHEPTUU B 3JIEKTPOMArHUTHOM I10JIE.

3aKOH COXpaHEHHUs UMITYJIbCA B 3JIEKTPOMAarHUTHOM IIOJI€.

DneKTpocTaTHYECcKOE 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 MEJICHHOE PAaBHOMEPHOE JIBUKCHUE.

13. Ilone cuctemsl 3apsiI0B, COBEPIIAIOIINX KBa3UCTAIIHOHAPHOE IBUKECHUE, Ha OOJIBIIINX
PacCcTOSHUSAX OT CUCTEMBI.

14. Maruutsbiit MOMeHT. [IoHATHE O MATHUTHOM PE30HAHCE.

15. DnexkrpoMarHuTHbIE BOJHBI B BakyyMe. [110ckas 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 BN OT H3JIydaTes.

19. JlunonpHOE M3ITydeHUE MPOCTEUIITUX CUCTEM.

20. OmnbIT Maiikenbcona.

21. Tloctynatsl cnenMaabHOM TeopuHM oTHocuTesbHOCTH. IIpeoOpasoBanus Jlopenua.
DneMeHTapHbIE CIENCTBUS TpeoOpazoBanmii JlopeHIa: NpPOCTPaHCTBEHHBIE M BPEMEHHBIC
MIPOMEKYTKH, OJTHOBPEMEHHOCTh, OJIM3KO0- U 1aJbHOAECUCTBHE, PEIATUBUCTCKUIN 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 MaKcBeia B YeTHIPEXMEPHOM BHJIE.

25. UYertbipexMepHBIH BOJTHOBOH BekTop. D dekt Jommepa.

26. IMonspusanus cpeasl B dNeKTpudeckoM mose. CpeaHss MIOTHOCTh TOKA M CPEIHSS
IUIOTHOCTS 3apsiia B cpene. Cucrema ypaBHEHUH 1S 3JIEKTPOMArHUTHOTO 1osist B cpeze. Crucrema
IPAHUYHBIX YCIOBH.

27. DAeKTpOCTaTHYECKOE Mojie. DHEPr sl CUCTEMBI IPOBOTHUKOB.

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

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

30. Hdamaraerusm. [Tapamaraeruszm. deppoMaraeTusm.

31. YcrmoBus KBa3UCTAIMOHAPHOCTH.

32. 3aKOH MHIYKIWHU B IBUKYIIUXCS MTPOBOTHUKAX.

33. YpaBHeHus MakcBemia st KBa3UCTAIIHOHAPHBIX TIOJIEH B HHTETpATbHOU (OpPME U UX
UHTETPUPOBAHUE [UIsl Cllydas JIMHEHHBIX MPOBOAHMKOB. DHEPrusi MarHUTHOIO IIOJISI CHCTEMBI
KBa3UCTAI[MOHAPHBIX TOKOB.

34. CxuH-3peKT. DIeKTpOMAarHUTHbIE BOJIHBI B OJIHOPOTHON M30TPOIHOM cpere.

35. DIeKTpOMarHuTHOE TOJIE B CPE/IE C AUCTICPCHUEH.

36. JIucnepcus cBeta. YepeHKOBCKOE H3ITYICHHE.

37. Ilpenen reomerpuyeckoit onTukH. Audpakius.

RBoOoo~NoaR~wWME

=
=



Ilepeuenv wacmu KomnemeHyuu, nPosepAEMvIX OUeHoYHbIM cpeocmeom. 11K-1 (3HaTH,
yMeTb, BnaneTts), [IK-2 (3HaTh, yMeTh, BIAIETh).

4.2 MeTonnueckue MaTepuaJbl, onpeaesilolyue Npoueaypbl OlleHUBAHUS 3HAHUIA,
YyMeHHUii, HaBbIKOB U (WJM) ONbITA [JIeATeJbHOCTH, XAPAKTEPU3YWIIHUX 3Talbl
¢dopMupoBaHusi KOMIIETEHUIM A

MeTtoauyeckue PpeKOMEHIALHH, ONpeAe/sionme Mpoueaypbl OIEeHHBAHUS Ha
IK3aMeHe

Hrororoit (hopMoi KOHTPOJISA CHPOPMUPOBAHHOCTH KOMIIETCHIIMA y OOYYaIOIIUXCS I10
TUCIUIUIAHE sIBIIsieTCsT dk3amMeH. CTyneHThl O0s3aHbl CHATh JK3aMEH B COOTBETCTBHH C
pacrnrcaHueM U y4eOHBIM IIAHOM

®OC npoMeKyTOYHOM aTTECTAIIMH COCTOUT M3 BOIMPOCOB K AK3aMEHY I10 JUCIUILINHE.

DK3aMeH 10 JUCIHUILTUHE IPECIIeIyeT IeNb OIEHUTh PaboTy CTYACHTA 33 KypC, MOTyYCHHE
TEOPETUYECKUX 3HAHHUH, MX IPOYHOCTh, PA3BUTHE TBOPYECKOIO MBIILICHHS, MPUOOPETEHUE
HABBIKOB CaMOCTOSTEIHHONW PAOOTHI, YMEHHE MPHUMEHSATH IMOJIYYCHHBIC 3HAHUS IS PCHICHHS
MPAKTHYECKHX 3ajaY.

dopma npoBeIeHUs IK3aMEHA: TMChMEHHO.

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

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

Kputepuu onenkmu:

OIleHKA «OTJHYHO»: TJIyOOKHE HCUCPIBIBAIOIINE 3HAHUS BCEr0 MPOTPAMMHOTO
MaTepuaa, JJOTUIeCKH MOCIIeA0BaTEIbHEIC, TIOJTHBIC, IPAMMATHYCCKHU MPABUIILHBIC K KOHKPETHBIE
OTBETHI Ha BOMPOCHI FK3aMEHALIMOHHOT0 OMJIETa U JJOIIOJTHUTEIbHBIC BOIIPOCHI YICHOB KOMHUCCHH,
WCIIOJIb30BaHNE B HEOOXOJMMON Mepe B OTBETax S3BIKOBOTO MaTepuaia, MpeACTaBICHHOTO B
PEKOMEHIYeMBIX Y4EOHBIX TOCOOMIX U JOMOIHUTENBHOM IUTEpaType.;

OIlEHKA «XOPOIIO»: TBEPJABIC M JOCTATOYHO IIOJTHBIC 3HAHUS BCETO MPOTPAMMHOTO
MaTepuana, MmoclieoBaTenbHbIe, TPABUIbHbIE, KOHKPETHBIE OTBETHI HAa MOCTABIEHHBIE BOMPOCHI
MIPY CBOOOJTHOM pearupoBaHUM HA 3aMEUYaHUS 110 OTACIEHBIM BOIIPOCAM;

OIIeHKA «y0BJEeTBOPUTEIbHO»: 3HAHUE U TOHUMAaHHE OCHOBHBIX BOIIPOCOB MPOTPAMMBI,
Hannuue He 6onee 50% ommbOK B OCBEIIEHNH OTACIBHBIX BOMPOCOB OMIIETa;

OlleHKAa «HEYI0BJEeTBOPHUTEIbHO»: HEIIOHUMAaHHE CYIIHOCTH H3JIaraeMbIX BOIPOCOB,
rpyOble OIMMOKK B OTBETE, HEYBEPEHHBIC W HETOYHBIC OTBETHI HA JIOTIOJHHUTEIHHBIC BOIPOCHI
HK3aMEHATOPOB.

Metoauyeckue peKOMEHAALMH, ONpeAeJsAIMe MNpoueaypbl  OLECHHMBAHUSA
KOHTPOJIbHBIX padoT:

KommnonenToMm TEKYLIETO KOHTPOJIA 11O JUCHUIIIIMHE ABJIAIOTCA IBE KOHTPOJIbHBIC pa6OTBI
B BH/JIE TUCbMEHHOT'O pPEIlIeHus 3ajau.

MaxkcruManbHOE KOJIMUYECTBO 0ayuioB, KOTOPOE CTYAEHTHI MOTYT MOIYYHUTh 32 MPAaBUIBLHOE

peleHue 3a7a4d Ha KOHTPOJIbHON paboTe, COCTaBISIET S OaIoB.
Crynenu ypoBHe# Bun 3aganus KonmuectBo 6ayuioB
OCBOCHMS KOMIIETEHIIUI

[ToporoBerii KonTtponsHast padora Nel 6
KonTponbnas padora Ne2

bazosbiit KonTtponbHas padora Nel 7-8
KonTponbnas padora Ne2

[IponBuHyTHII KonTtponbHas padora Nel 9-10
Kontponbnas pabora Ne2




MeToanyecKue peKOMeHIaAHM, ONpe/e/sIioIMe NPoLeaypPbl OLleHUBAHUS ONPOCca

dopma poBeIeHNsI— MUCBMEHHBIH OITPOC.

JnutensHOCTh onpoca — 20 MUHYT.

Kpurepun oueHku:

- OlleHKA «32a4TeHO0» BBICTABISETCA 3a: YMEHHUE HCIOJIb30BATh €CTECTBEHHOHAYYHBIC U
MaTeMaTH4ecKue 3HaHUS JUIA aHalu3a (PU3MUECKUX SIBICHUN M PEIICHMS NMPAKTHYSCKHX 3aad,
yYMEHHUE MOHUMATh IPHYNHHO-CIICACTBEHHBIE CBSI3H, TOHUMATh CYITHOCTh (PH3MUECKUX SBICHUH.

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

5. IlepeyeHb OCHOBHOI U I0NIOJHUTEIbHOMN y4eOHOM JUTEPaTyPbl, HE00X0AUMOM 1JIA
OCBOEHUS TUCHMILINHBI (MOIYJIs1)

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. Teopernueckas ¢usuka. O0mas Teopusi OTHOCUTEIILHOCTH: YI4SOHUK
s GakanaBpuara u Maructparypsl / C. H. Beprenec. — 2-e u3z., ucnp. u gon. — M.: FOpaiir,
2018. — 190 c. — (Cepus: bakanaBp u maructp. Akanemuueckuii kype). — ISBN 978-5-534-
03243-7. — www.biblio-online.ru/book/B09D8A54-E4A3-4FA2-A7C4-60B6B1E06137.

J171st OCBOCHUS TUCHUILIMHBI HHBAJIMAMHU | JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbSI IMCIOTCS M3JaHUSI B SJICKTPOHHOM BHUJIC B JICKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«/lanvy u «FOpatim»y.

5.2 Jlono/iHMTEIbHAS JIUTEPATYypa:

1. Anexcees, Anekceil iBanoBny, COOpHUK 3a7a4 MO KJIACCUUYECKOH 3JIeKTpOAMHAMUKE!
yuebHoe ocobue / A. U. AnekceeB. — 2-e uz., crep. — CI16.: JIann, 2008. — 320 c.

2. lernad, Annpeit Antonosud, Kypc ¢usuku: yaeOnoe nmocodue / A. A. lernad, b. M.
SABopckwii. — 9-e U3 ., crep. — M.: Akanemus, 2014. — 720 c.

3. bareirun, Biragumup Bragumuposud, COOpHUK 33/1a4 10 2JIEKTPOIMHAMUKE U CTIELMATbHON
TEOPUH OTHOCUTEIbHOCTH: yueOHoe mocodue / B. B. Barteirun, U. H. Tonteirun. — 4-e u3s., nepepad. —
CII6.: Jlans, 2010. - 474 c.

4. Bacuises, A .H. Knaccuueckas snextpoanHamuka. Kpatkuii kypce nexumii /A.H. Bacunbes. —
N3n. BXB- IlerepOypr, 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. barteirmn, B.B. COopHuk 3amad mo 5SIEKTPOJMHAMHUKE M CHEIHAIBLHOW TEOpUU
OTHOCHTENBHOCTH: yueOHoe nocodue / B.B. barbirun, U.H. Tonteiriun. — Cankr-IlerepOypr: Jlaus,
2010. — 480 c. — https://e.lanbook.com/book/544.

5.3. IlepuoanyecKkue U3AaHUs:

XKypnan npukiagHONH MEXaHUKH U TEXHUUYECKON (PU3UKU

XKypHan rexHuueckoi GU3NKU

XKypHan skcriepuMeHTaNbHON U TeOpeTHUecKol PpU3uKU
N3Bectusa BY3o0B. Cepus: Ousuka

WNunxenepHas ¢pusnka

[Tucema B )KypHAII TEXHUYECKON (QU3UKH

[Tucpma B sKypHAII SKCIIEPUMEHTAIBHOM U TEOPETHUECKON (DUBUKU

NogakrwbdpE


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 TIPUMEHSTD HX.

IIpu n3ydeHuu >71eKTPOANHAMHUKN M TEOPUU OTHOCUTEIIBHOCTU OYEHb BA)KHO IMOCELIATh
JIEKUMU ¥ MOJAPOOHO 3alMChIBATh M3JIaraéMblil Ha HUX MaTepuasl. ITO 00YCIOBIEHO TEM, UTO B
y4eOHBIX TOCOOUSIX HE COAEPIKATCs JeTalIbHble MaTeMaTHUecKue npeodpazoBanust. CTaHIapTHBIN
METOJI U3JIOKEHUSI CBOAMUTCA, KAaK MPaBUJIO, K 3aMEYaHUAM THUIIA: «KAK HETPYJHO IMOKa3aThy,
«I10CJI€ HECJIOKHBIX IpeoOpa3zoBaHuil noimyuum» U T.4. OIHAKO, 3a STUMHM TaK Ha3blBA€MbIMHU
«HECJIO)KHBIMU IIPe00Pa30BaHUSAMMU» OOBIYHO CKPBIBAIOTCSI HECKOJIBKO CTPaHUIl MaTEMAaTHUECKUX
npeoOpa3oBaHui, MPEXIe YeM MOMYYHTCs TpeOyeMblid pe3ynabTar! DTy crnenuduky y4eOHBIX
nocobuil HeoOXOOUMO HMMETh B BHJYy. B mporecce uTeHMs JeKLMH MaTepuan H3J1araercs
JI0Ka3aTelbHO, MOJPOOHO, CO BCEMH IPOMEXYTOYHBIMH BBIKIAAKaMu. lIpucyrcTByrommii Ha
JIEKIUH CTYAECHT CTAHOBUTCS COYYaCTHHUKOM IIpOIiecca MOJIyuYeHHUs] BCEX OCHOBHBIX (PM3NYECKUX
pe3ynbraToB. TOJIBKO TaKUM CIIOCOOOM, MOCTUTAs IlIar 3a I1aroM BeCbMa HENPOCThIE BOIIPOCHI,
MO’KHO HOHSATH JIOTUKY AUCLUIUIMHBI U €€ OCHOBHOE COJIEpXKaHHUE.

B npouecce camocrosTenbHON pabOThl HaJ KYypcoM JIEKIMHA HEOOXOAUMO YAEIUTh
BHUMAaHUE OCHOBHBIM IOHSTHUSM, NEPEUUCIECHHBIM B TEPMUHOJOTMYECKOM MHUHHUMYME IO
KaX/I0MY pa3/ielly, U HAy9UThCsl CAMOCTOSITEIbHO BBIBOAMTE BCE INIaBHBIE (DOPMYJIIBI M ypaBHEHHUS.

[ToaroroBka K MpakTUYECKUM 3aHATUSAM IpeloaraeT padoTy ¢ KOHCIEKTOM JEKIUH 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 HTOM ClIeAyeT OOpaTUTh BHUMAaHHE Ha HEOOXOJAUMOCTh TMPOBEIACHUS MOAPOOHBIX
JI0Ka3aTeNIbCTB U BBIBOJIOB OCHOBHBIX COOTHOILIEHUH.

B ocBoeHnn AMCHUIUIMHBI MHBAJUIAMH U JIMLIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/1I0pOBbsl 0OJIBIIOE 3HAYEHHWE HMMEET HHIMBUAyallbHas ydeOHass paboTa (KOHCYJIbTallUM) —
JIOTIOJIHUTEIBHOE Pa3bsICHEHHE yUeOHOr0 MaTepuarna.

WupuBuayanbHble KOHCYJIbTAIMM 10 TMPEAMETY SBISIIOTCA  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHJIMBUIYaTN3alUU O0yYEHHs] U YCTAHOBJIEHUIO BOCIUTATEIHOTO KOHTAKTa
MEXay IMpenojaBaTeieM M OOy4YalOUIMMCS HHBAJIUAOM WM JIMIIOM C OrPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NIPH OCYLECTBJIEHUHN
00pa30BaTeJbLHOIO NMPoIecca M0 AUCHUIJINHE (MOAYJII0)

7.1 Ilepeyenb MHGPOPMAIHOHHO-KOMMYHHMKAIIMOHHBIX TE€XHOJIOT Ui
® 3JIEKTPOHHbIE YUEOHUKU U TIOCOOUSI, IEMOHCTPUPYEMBIE C TOMOIIBI0 KOMITBIOTEPA U
MYJIBTUMEIUIHOIO TPOEKTOPA,
® UHTEPAKTUBHBIE JIOCKH,
® 3JIEKTPOHHBIE SHIUKJIONEANH U CIIPAaBOYHUKH,
® TPEHaXXEPBI U IPOTPaMMBbl TECTUPOBaHUS,



¢ oOpa3zoBarenbHbIe pecypchl HTEpHeTa,

® BUICO U ayJUOTCXHHUKA.

7.2 Hepeqeﬂb JIUICH3UOHHOTIO H CB060[[H0 pacnpocrpanaeMoro mporpamMmmMmHOro

ol0ecreyeHus
MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb coBpeMeHHBIX NMPOo¢ecCHOHATBHBIX 0a3 JAHHBIX U HH(POPMAMOHHBIX

CIIpaBOYHBIX CUCTEM

B mporiecce paboThl HaJl KypCOM CTYACHTBI MOT'YT HCIIOJIb30BaTh 3JCKTPOHHbBIC YIeOHbIC
ocoOus, pa3MEIICHHBIC B CETH HHTEPHET, a TAK)KE KHUTH JICKTPOHHOU OMOTMOTEYHON CHCTEMBI.

http://elibrary.ru/ eLIBRARY — HayuHast 31eKTpoHHas OHOIHOTEKA.

http://www.edu.ru - Kartaior 06pa30BaTe/ibHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas s3nuMKIONE U «BUKATIEONS.

http://www.college.ru -

CaWT, coJIep KaIIui OTKPBITHIC yUeOHUKHU o

€CTECTBEHHOHAYYHBIM JIUCIUTUIHHAM.
http://www.edu.ru - Poccuiickoe o6pa3zoBanue - denepanbHblii IOPTAIL.
http://www.krugosvet.ru - cereBast sHIHKIONC U «KpyrocBeTy.
http://www.naturalscience.ru - caiit, HOCBAIIEHHBINH BOIPOCAM €CTECTBO3HAHMS.

8. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne Mo JUCHuIInHe (MOIYJII0)

Ne Bun pabot

MarepuaibHO-TEXHUYECKOE 00eCIeYeHUE TUCITUTIIUHBI
(MOIynsl) U OCHAILIEHHOCTD

1. Jlex1MoHHbIE 3aHATUS

VYuyebHas ayauTopus JUIs IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO,
CEeMHMHAPCKOIo TUMa

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

VYyeOHasi Mme0Oenb (CTOJBI, CTYNbs), IEPCOHABHBIN KOMITBIOTED
C BBIXOJIOM B ceTb MIHTEpHET, IPOEKTOP, SKpaH, MeloBas J10CKa,
71a00paTopHble KOMIUIEKCHl JJisi  y4eOHOM NMpaKkTU4YeCKOW U
MIPOEKTHOM JIeATENIbHOCTH 0 €CTECTBEH-

HOHAYYHBIM JTUCIUIIIMHAM

2. CeMmuHapcKue 3aHATUS

VYuyebHas ayauTopus JUIs NPOBEIEHUS 3aHATHH JIEKIIMOHHOTO,
CEeMHMHAPCKOIo TUMa

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

VYuyebHas MeOenb (CTOJbI, CTYJbS), IEPCOHANBHBIA KOMIIBIOTEP
C BBIXOJIOM B CeTh MIHTEpHET, IPOEKTOP, SKpaH, MeJloBas JI0CKa,
nabopaTOpHbIe KOMIUIEKCHl [UId Y4eOHOU MPaKTHUECKOW U
MPOEKTHON NIEATEIILHOCTH IO eCTECTBEH-

HOHAYYHBIM JTUCIUILTHAM

3. I'pynnoBeie
(MHAMBUYATLHBIE)
KOHCYJIbTAIIH

VYuebnHas ayauTopus JUisi POBEACHUS 3aHATUM JICKIIMOHHOTO,
CEMHHAPCKOT0 THIIA

350080 r. Kpacuomap, yin. CopmoBckast, 173, No22

VYueOHass MeOenb (CTOJIBI, CTYJIbS), TIEPCOHAIBHBIA KOMITBIOTEP
C BBIXOJIOM B CETh MIHTEpHET, IPOCKTOP, KpaH, MeIoBas JI0CKa,
1a00paTOPHBIC KOMIUICKCHI Ui Yy4eOHOU MPAKTHUECKOW U
MIPOEKTHOM JIEATEIIEHOCTH MO €CTECTBEH-

HOHAYYHBIM JUCHUILIMHAM

4. Texkymuii  KOHTpOJIb,
IIPOMEXYTOYHAs
aTTecTanus

VYuebHas ayauTOpus I MPOBEJACHUS 3aHATHHA JICKIIMOHHOTO,
CEeMHUHAPCKOro THIIA
350080 r. Kpacuonap, yin. CopmoBckast, 173, No22



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 KOMITBIOTED
C BBIXOJIOM B ceTb VIHTEpHET, IPOEKTOP, 3KPaH, MEIoBas JOCKa,
nabopaTopHbIe KOMIUIEKCHI Ui y4eOHON

MIPAaKTUYECKOW M IPOECKTHOM JEATEIBHOCTU II0 €CTECTBEH-
HOHAYYHBIM JUCLMILIMHAM

CamocrosTenbHas
paborta

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




