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AHHOTaUs

JucuuruinHa «OJEKTPOTEXHUKa» BXOJUT B 0OPa30BaTENIbHYIO HPOrpamMMy BBICILErO
o0Opa3oBaHus 1O HamparieHUI0 moarotoBkw/ crneuuansHocTd 12.03.01 «IIpubopocTpoenue
HanpaBieHHOCTH  «TexXHOoJorus  a’poKOCMUYECKOro  npubopocTtpoeHus». JucuunianHa
peanuzyercs kadenpoit «Ne31».

JlucuuiuinHa HaresleHa Ha (QOpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIIETEHIIUH:

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
IPUMEHATh CUCTEMHBIN OJXO/ AJIs PEIIEHUs OCTABICHHBIX 3aau»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/bl MATEMaTHUYECKOTO aHAJIN3a U MOAEIUPOBAHUS B NHKEHEPHOH 1eATEIbHOCTH, CBA3aHHOU
C TPOCKTUPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJOTUAMHU MPOU3BOJICTBA NPUOOPOB H
KOMIIJIEKCOB ITMPOKOIO HA3HAYCHUSD)

Copneprkanue JUCHUIUITMHBI 0XBAaTHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C:

- 3aKOHaMM T€OPHH MIEKTPUUECKUX U MATHUTHBIX LIETIeH;

- pacyeToM M aHAJIM30M MAPAMETPOB IEKTPUUYECKHX IIeTIel TOCTOSHHOTO U TIEPEMEHHOTO TOKOB,
UX [IEPEMEHHBIX B YCTAHOBHMBILUXCS U NEPEXOAHBIX PEKUMAX paOOThI TMHEHHBIX U HEIUHEHHBIX
CXEM 3aMeIICHHS;

- IPOBEACHUEM SKCIEPUMEHTAIBHBIX MCIBITAHUI D3JEKTPUYECKUX M MAarHUTHBIX Lenew,
AIIEKTPOTEXHUYECKUX YCTPOUCTB C aHAJIM30M PE3yJIbTaTOB UCIIBITAHUH.

[lpenonaBanve IUCHMIUIMHBI IIpeJycMaTpUBaeT clieayromue (OopMbl OpraHU3aliu
y4eOHOro Tmpoliecca: JEKIuH, jJabopaTopHble pabOThl, caMOCTOATENbHas pabdoTa CTY/EHTa,
KOHCYJIbTAIMH.

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIMN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (popMe dK3aMeHa.

OO0mast TpPyA0EMKOCTh OCBOEHUS AWCIMILTUHBI COCTaBIsIeT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUeHUS IO TUCIUILTUHE KPYCCKHIA»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI

[lenpto mpenogaBaHusl TUCHUIUIMHBI SIBIsieTcs (OPMHpPOBAHUE Yy CTYJIEHTOB HEOOXOIUMBIX
3HAaHMM O 3aKOHax M METoJax pacyeTa JJIEKTPUUECKUX W  MarHUTHBIX  Ienel
INEKTPOTEXHUYECKUX YCTPOICTB, NMPUOOpPETEHHE HABBIKOB pacyeTa W aHaiu3a MapaMeTpoB
IIEKTPUYECKUX LIENEH, TOKOB M HANpsIKEHU B YCTAHOBUBIIMXCS MU IEPEXOAHBIX peXUMax
paboThl JUHEHHBIX M HETUHEHHBIX CXEM 3aMEelIeHMs] DJIEKTPUUECKHUX Iemeil, yMeHHe
NOJIb30BAThCS  AJIEKTPOM3MEPUTENbHBIMUA  NpuOopamu. OOydaromuecst IOJKHBI  OCBOHTH
JUCLUUIJIMHY HAa YpOBHE, IMO3BOJSIOIIEM KM HCIIOJIb30BATH HAa IPAKTUKE METOIbI pacdyera U
aHaJIM3a JIEKTPUYECKUX W MArHUTHBIX Leneld. YPOBEHb OCBOEHHUS AMCLUMILIMHBI JIOJKEH
MO3BOJIATh CTYAEHTAM NPOBOJUTH THIIOBBIE PACUETHl OCHOBHBIX JJIEKTPUYECKUX CXEM,
IPOBOJUTH JIEMEHTAPHBIC TA0OPATOPHBIE UCIIBITAHHS SJIEKTPOTEXHUUECKUX YCTPOUCTB

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI 0OydYalOmUiCsa AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSMH WM WX YacTsMH. KoMIeTeHIMu U MHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHb KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIETEHIINH KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU

YK-1 Cnocoben

OCYIIECTBIISATh

MOUCK, KpUTUYECKU I

aHAJIU3 U CUHTE3 VK-1./1.2 HaxoAUT U KPUTUUECKHU
VHUBEPCAILHEIE uHpopmaruu aHaJIM3UPYyeT HHPOPMAIIHIO, HEOOXOTUMYIO
KOMIIETCHIINH ’ >

MPUMCHSITh JUTS PEIICHUS TTOCTABIICHHOM 3a/1a4u

CUCTEMHBIN ITOIXO0M
JUIA peH_IeHI/IH
[MOCTaBJIECHHBIX 33124

OIIK-1 Cnocoben
MIPUMEHSATH
€CTECTBCHHOHAYYHBIC
1 00IIENHKEHEPHBIC
3HAHUSA, METOIbI
MaTEeMaTHYECKOTO
aHanu3a u
MOJICIIUPOBAHUS B
WHKEHEPHOU
JeITEIIbHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U
KOHCTPYHPOBaHHUEM,
TEXHOJIOTHSIMU
MIPOU3BOJICTBA
puOOPOB U
KOMILJICKCOB
ITUPOKOTO
Ha3HAYEHUS

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-1./1.3 mpuMeHseT 00IenHKeHEPHBIE
3HaHHU, B HH)KGHGpHOfI JCATCIIbHOCTHU




2. Mecro nucummumHbl B cTpykType Ol
JlucuumimHa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
IIPU U3YYEHHUH CICTYIOIIUX TACIUATUINH:
— MaremaTrka. AHAJIMTHYECKAsi TEOMETPHUS U JIMHEHHas anre0pa;
— Maremarnka. MaTemMaTHueCcKHil aHAIIN3;
— Oduzmnka;
3HaHUA, MOJYYEHHbIE NpPH H3YyYEHUHM MaTepuala JAaHHOM [HUCLUMILUIMHBI, MMEIT Kak
CaMOCTOSITEJIbHOE 3HAUEHHE, TaK M UCTIOJb3YIOTCS MPU U3YYEHUU IPYTUX TUCLIMILIAH:
— DJEeKTPOHUKA;
— OCHOBBI aBTOMaTH4€ECKOTO YIIPABICHUS.

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOI
paboTHI 10 AUCHHUTUIINHE (M paclpeeNIeHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCITUIITUHBI

TpynoemMkocTh Mo
Bun yuebHOM paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmp oucyunIuHbsl, 4/ 144 4/ 144
3E/ (4ac)
AyoumopHnuie 3anamus, BCero vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu. 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCLHUIUIMHEI MO pa3enaM U BUAaM 3aHITHIM.
Paznenpl, TeMBbI TUCITUTIIIUHBI K KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCIWITITHHBI Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 3
Paznen 1. Beenenne, ocHOBHBIE OnIpe/iesieHHsE 7 3 1

3JIEKTPUYECKHUX Lenei.

Tema 1.1. Llenu u 3amauu kypca. Mecto Kypca B
CHCTEME JUCILHILIMH, 00eCIIeUMBAIOIINX 4 6
AIIEKTPOTEXHUYCCKYIO IMOJATOTOBKY CTYJICHTA T10




JTAaHHOW HAIpPaBJIECHHOCTH.

Tema 1.2. DnekTpruyeckas 1emnb -
3JICKTPOMAarHUTHAS MOJIETh YCTPOMCTBA UITH
cucreMbl. CucreMa BeJIMYUH, UCIIOJIb3yeMasl pU
OIMCAHMH LIETH.

Paznen 2. 3HeKTpl/IquKl/Ie menuv moCToOAHHOIr 0
TOKA.

11

Tema 2.1. CtpykTrypa, kiaccupuKanus, mapamMmeTpsl
3JIEMEHTOB. 3aKOHBI JIEKTPUUECKUX LIETEH.

Tema 2.2. DnexTpudeckas cxema. OCHOBHBIC
TOIOJIOTHYECKUE MOHSITHSI.

Tema 2.3. IIpeoOpa3oBaHue IIEKTPUIECKUX CXEM.
Pacuer nieneil mocTOSHHOTO TOKa.

Paznen 3. DnekTpuyeckue HeNH rapMOHMYECKOI0
(CMHYCOMIAJILHOI0) TOKA.

11

Tema 3.1. DneMeHTHI Heniell CHHYCOMAAIBHOTO TOKA.
UzobpaskeHne CHHYCOMIANBHBIX BEIMYUH BEKTOPAMH
Ha KOMIUIEKCHOM IIOCKOCTU. BEKTOpHBIE AMarpaMmubl.

Tema 3.2. IIpocreiimye enyd CHHYCOUIAIBHOTO TOKA.
MOIIHOCTD B IEMH CHHYCOMJATBHOTO TOKA. Pe3oHaHC
HanpsbkeHui. Pe3oHaHC TOKOB.

Paznen 4. IlepexoaHble mpouecchl B JIMHEHHBIX
3JIEKTPUYECKUX LensX.

11

Tema 4.1. 3akoHBl KOMMYTallUM W HayaJlbHbBIC
ycnoBus. [IpUHYXICHHBIH W CBOOOTHBIM PEKUMBL.
Pacder mepexomHBIX ~MPOIECCOB  KIIACCHYCCKHM
METOIOM.

Tema 4.2. OnepaTopHBIA METO/ pacdyeTa NePEXOAHbIX
IPOLIECCOB.

Paznen 5. Tpexdaszubie nemnn.

13

Tema 5.1. OmpeneneHus W CBOWCTBa TpexgazHbIX
ueneit. Cxemsl coemuHeHust TpexdasHbix 1eneit. CBs3b
(a3HbIX M JIMHEHHBIX BEITHYHH.

Tema 5.2 CoenuHeHue  HArpy3ku  3Be3I0U
(cuMMmeTpuYHasT W HECHMMETpPHYHAs  Harpyska).
Coennnenue Harpy3Ku TPEYTOIHHUKOM
(cuMMeTpudHAasS 1 HECHMMETPHUIHAS Harpy3Ka).

Tema 5.3. AKTuBHas, peakTHUBHas W TOJIHAs
MOIIHOCTU. M3MepeHue akTUBHOW U pEaKTUBHOU
MOII[HOCTH.

2

HUrtoro B cemectpe:

34

17

57

Htoro

34

17

57

4.2. CopnepxaHue pa3/ie]ioOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.
Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep
pasnena, Hazpanue u copepikaHue pa3/ieiioB U TeM JICKIIHOHHBIX 3aHITUN
TEMBI
Paznen 1. BBeJieHne, OCHOBHBIE OIPEEIEHHUS AIEKTPUUECKUX TENEH.
Tema 1.1. Lenu u 3agaum Kypca. MecTo Kypca B CHCTEME TUCIUILINH, 00CCIICYHBAFOIIAX
ANIEKTPOTEXHUYECKYIO MOJATOTOBKY CTY/ICHTA 110 JAHHOW HAIIPABICHHOCTH.
Tema 1.2. DJeKTprUdecKas IeMb - JICKTPOMArHUTHAS MOJICIb YCTPOHCTBA Wi cucTeMbl. Cuctema
BEJIMYWH, HCIIOJIb3yeMasi PH OMUCAHHUH ETH.




Paznen 2.

BJ'ICKTpI/I‘leCKI/Ie IOCIIH IIOCTOAHHOI'O TOKA.

Tema 2.1.

CrpykTypa, KiaccuuKkaiys, napaMeTphl JIEMEHTOB. 3aKOHBI JICKTPUYECKUX TIETICH.
CTpyKTypHBIE JIEMEHTHI IIeNH (AKTUBHBIE U TIACCUBHBIE), IX CBOWCTBA, YPAaBHEHHUS U
napameTphl JJIeMEeHTOB. JIMHeHbIe U HeMUHEUHBIE 3JIeMeHThI. Llenu ¢ cocpeoToueHHBIMU
Y pacIipe/IeJICHHBIMH MTapaMeTPaMH.

Tema 2.2.

Martemarndeckasi MOAEIH IeTH (YPaBHEHHUS IETIH) - COBOKYITHOCTh YPaBHEHHIA JJIEMEHTOB
C YPaBHCHUSAMHU COCAUHEHUH. DnekTpuueckasi cxeMa. OCHOBHBIEC TOMOJIOTUYCCKUEC TTOHSITHS
(IBYXIIOJIFOCHHUK, y3€II, CeUeHUE, KOHTYP). 3akoH TOKOB Kupxroda u 3aKoH HanpsoKeHUH
Kupxroda xak ypaBHEHHsI COCTOSHHIA.

Tema 2.3.

[IpaBuna npeoOpa3zoBaHus HIEKTPHUUECKUAX CXeM. 3a/lada pacueTa, MOHATHE O BETBU KaK O
pacyeTHOM JBYXIIOIIOCHUKE, TOK U HAIPSKEHHUE KOTOPOTO CBA3aHBI COOTHOIICHUEM -
ypaBHEHHEM BeTBU. PacueT 1eneil mocTOsTHHOTO TOKA.

Pasznen 3.

DIEeKTPUIECKUE TN TAPMOHIYECKOTO (CHHYCOHUIATFHOTO) TOKA.

Tema 3.1.

OCHOBHBIC BEIMYUHBI, XapaKTEPU3YIOIINE TAPMOHUYECKUN pexxkuM. [leicTByoIIee U
cpenHee 3HaueHUA. MolHocTb. [laccuBHBIE AIIEMEHTHI B TAPMOHUYECKOM PEKUME.
N3o0pakeHre CHHYCONIATBHBIX BETUIHH BEKTOPAMU Ha KOMIUICKCHOM TTOCKOCTH.
KoMmriiekcHpIe aMIUTHTYABI U ACHCTBYIONIHE 3HAUCHISI. BEKTOpHBIE THarpaMMBbl.

Tema 3.2.

KomrinekcHbie CONPOTUBICHUS U IPOBOJAUMOCTH. Y paBHEHUS AIEMEHTOB U COCIMHECHUI B
KoMIutekcHOH gopme. KommiekcHas mottHOCTh. [IpocTeiiime rienu CHHYCOUIaIbHOTO
TOKa. MOIIIHOCTH B HEMNAX CUHYCOUAAIBHOTO TOKa. Pe3oHaHc HanpskeHuil. PesoHanc
TOKOB.

Paznen 4.

HepeXOZ[HBIC IMpOUCCChI B JIMHCHHBIX DJICKTPUYCCKUX HCTIAX.

Tema 4.1.

Bunpr HectanmoHapHBIX (IIEPEXOIHBIX) PEXUMOB, WX CBS3b C YCTAHOBUBIIIMMHUCA.
IIpaBuna xoMMyTanuu, rnepeMeHHble cocTosiHusl. HauanbHble ycioBus. [IpuHyXaeHHBIN U
CBOOOMHEIN pexumbl. [lOpsIoK COCTaBICHUWS W aHAIUTUYECKOTO PEIICHUS YpaBHECHUH|
COCTOSTHUSI. XapaKTEPUCTHKH CBOOOIHBIX TPOIIECCOB B IIETSIX 1-ro U 2-T0 opsakoB. Pacyer
MEPEXOTHBIX MPOIECCOB KIACCHUECKUM MeToqoM. O YHCIEHHOM pEeIIeHWH YpaBHEHHH
COCTOSIHUSI.

Tema 4.2.

OmneparopHblii  MeTOJ, pacueTa MepeXOAHBIX ImporeccoB. . CBs3b  MEXTY|
npeobOpazoBanusmu  Dyppe wu Jlaruraca. CoiicTBa  OmepaTOPHBIX M300paKCHUA,
CocTaBreHue © peIICHUE YpaBHCHWU Ilemd B omepartopHoit ¢opme. Ilepexonm o1
n300pakeHHU K opurnHanaM. TeopeMa pas3iioKeHusl.

Pazgen 5.

Tpexda3zHbie ey,

Tema 5.1.

[MpeumymiectBa MHoroasHeix meneil u cucteMm. OnpeneneHuss W CBOWCTBA
Tpex(das3npix neneil. CBs3b Ga3HbIX W TMHEWHBIX BEJIIMYHH.

Tema 5.2.

Pacuer TpexdasHpIX mernel mpHW BKIIOYCHUHM HArpy3KH 3BE3MI0M (CHMMETpUYHAS U
HECHMMETpUYHAs Harpys3ka). Pacuer Tpexda3HbIX Ileredl TNpH BKIIOYCHHH HArpy3Ky|
TPEYTOJIBHUKOM (CUMMETPHYHAS 1 HECHMMETPUYHAS HATPY3Ka).

Tema 5.3

AKTHBHAsI, peaKTUBHAS W TIOJHAs MOIMHOCTU. V3MepeHre aKTUBHOW M PEaKTHBHOM
MOIIIHOCTH.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
/o

Ne
TeMbl npakTHUECKUX . |T OEMKOCTb, | pa3aeia
p o DopMBbI MPAKTUYECKUX 3aHATHI pya »|Pash
3aHATAN (gac) JTUCIIAI
JIMHEBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh TPUBEEHBI B TA0IHUIIE 6.



Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No TpynoemMKkocTsb, Ne pasnena
HanmenoBanue 1abopaTopHbIX paboT TTUCITUTI
/11 (uac)
JINHBI
Cemectp 3

1. DJIEKTPOU3MEPHUTEIbHBIC TIPUOOPHI M H3MEPCHHUSL. 3 1

2. HccnenoBanre pe3uCTUBHOMN 1IEMTH HA TIOCTOSTHHOM TOKE. 1 2

3. Hccnenopanue TMHUN TIEPEAayvd SHEPTUU OT HCTOUYHUKA K 2 2
PUEMHUKY.

4. HccnenoBanue OHO3IEMEHTHBIX IBYXIOJIIOCHUKOB Ha 1 3
MIEPEMEHHOM TOKE.

5. HccnenoBanne NByX3IEMEHTHBIX ABYXITOMIOCHUKOB Ha 1 3
HEPEMEHHOM TOKE.

6. Pe3onaHcHbIE SBIEHUS B IPOCTHIX LEMSX. 1 3

7. [TepexoaHbIe MPOMECCH B IIETSX MIOCTOSTHHOTO TOKA. 4 4

8. HUccnenoanne TpexdasHoii ey, COSTUHEHHOHN 110 CXeMe 2 5
«3BE311an.

9. Hccnenopanne tpexdasHoi 1S, COSIMHECHHOM 110 CXeMe 2 5
«TPEYTOJLHUK.

Bcero 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

" Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh
qac qac
1 2 3

N3yueHnune TeopeTnuecKkoro Mareprania

20 20
nucturuasl (TO)
[ToaroToBKAa K TEKYIIEMY KOHTPOJIIO 20 20
ycneBaemoctu (TKYVY)
Homamuee 3ananue (/13) 17 17

Bcero: 57 57

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl O00yYaromuXcs yKa3zaHbl B
ma. 7-11.

6. IlepedeHs Me4aTHHIX U AEKTPOHHBIX Y4EOHBIX N3AAHUHI
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TaHUN

udp/ KomuecTso 5K3eMIUIIpoB B
P bubnuorpaguyeckas ccpuika OUOIHOTEKE
URL anpec

(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)

OcHoBbl Teopuu neneu : [lepexogneie
MPOIECCHI [ DIEKTPOHHBIN pecypc] : yuebHoe
nocobue / B. 4. JlaBpos ; C.-Ilerep6. roc. yH-




T @3POKOCM. TPHOOPOCTPOCHHS. - DICKTPOH.
TekcToBble faH. - CII0. : U3n-so 'VAII,
2012.- 123 c.

OnexTporexHuka. JInHeiHas anexkTpuueckas
LIeNb ¢ COCPEJOTOUYCHHBIMH ITapaMeTpaMH B
YCTaHOBUBIIEMCS PEXUME [ DIIEKTPOHHBIN
pecypce] : yaebHoe nocobue / b. A. AptrembeB
; C.-Iletep0. roc. yH-T a9pPOKOCM.
npUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Usn-so I'VAIL, 2013. - 86 c.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUIUIMHBI
npuBe/ieH B Tadymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaumenoBanue
www.kurstoe.ru Kypc nexmuit mo TOD
www.bourabai.ru TeopeTndeckue OCHOBBI JICKTPOTEXHUKH U AJIEKTPOHUKU
www.toehelp.ru Jlexuuu u 3amaun o TOD

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrpPaMMHOTO o0ecriedeHus peacTasieH B Tadauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp MH(pOPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast O0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBeH B Tabumiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

1 | JleknwoHHas ayauTOpHs OOIIETO TOCTYTIA. Ha yi1. ['acremio, 15.




2 Crnenmanu3upoBaHHbIe JabopaTopun «JIMHEHHBIE SIeKTpHYECKHe ayn.14-04 u 14-06 Ha ym.
uenu» U «HenuHeHbie 3JIEKTPUYECKUE U MATHUTHBIE LIETINY. T"actemo, 15.

10. Onenounsle cpencTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILIMHE TPUBeeH B Tadmmie 13.
Tabmmua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeyeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnmcok BOIpoCoB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JalomMMHCA TPUMEHsAETCsl S5-0ajuibHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITETEHIINM, KOTOpas puBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHHTOBOW  CHUCTEMBl ~ YHUBEpCUTETa,  IpaBHJa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aipHas mIKaia PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJ0o 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIIMAITM3UPOBAHHBIX MOHSITH.

«OTIIMYHO»
«Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE I10JIOKECHNUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BAYTEHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhL;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJIa/IeeT CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHLHOY
«3GAUTEHO

— o0yyJaromuiics He YCBOWJ 3HAYUTEIHHOM 4YacTH MPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpEeHHH ITPOOJIEM B KOHKPETHOM HalpaBJICHUY;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IIPUMEHEHUH 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OpPMYIUPYET BEIBOJOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) Asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

i/@n [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa
1 | B3aumuast uaaykTuBHOCTE. DJ[C B3auMHOM HHAYKIMH. MapKUPOBKa OJHOMMECHHBIX 32)KUMOB.
2 | CormacHoe ¥ BCTPEYHOE BKJIFOYCHHE UHYKTHBHO-CBS3aHHBIX KaTYIIIEK.
3 | Ompenenenrie mepexoHON XapaKTepPUCTUKU HHTErpasa JlroaMens.
4 | Pacuer nepexoaHOTO MpoIecca Py MPOU3BOIBHOM (POPME BXOIHOTO BO3ACHCTBUSL.
5 | IMaccuBHBIC YETHIPEXIIOMIOCHUKH: ypaBHeHHs B [A] koaddurmenTax.
6 | Pacuer [A] K03 PHIIHEHTOB TACCHBHOTO YETHIPEXOITIOCHHUKA.
7 | DnexTpuueckue cxembl uis onpeneneHns [A] ko3P PHUIMEHTOB TACCHBHOTO YETHIPEXTOIIOCHHKA.
8 | Bubl coenHeH i ¥ SKBUBAJICHTHBIE MMPE0OPa30BaHMsI MACCUBHBIX YETHIPEXTOIIOCHUKOB.
9 | VmpasisieMble HCTOYHUKH SIICKTPUUCSCKOH SHEPTHH.
10 | OnepalMOHHBIH YCHIIUTENh, €70 CBONCTBA.
11 | OGpaTHBIE CBS3M B yCHIIUTEIISIX.
12 Pacuer m moctpoenue mnepemarouHod ¢ynkmmu, AUYX u DOUX wuHTEerpatopa Ha OCHOBE
OTIEPAIFIOHHOTO YCHUJICHMSL.
13 Pacuer u moctpoenne nepematouHor (yHkiuu, AUX u ®UX nuddepeHuupyromero 3BeHa Ha
OCHOBE OIEPAIOHHOTO YCHIIUTEIS.
14 | Pacuer nuneitnoi D11 npu neproIUUECKOM HECHHYCOHIATLHOM CUTHANIE (HATIPSHKCHUH).
15 | HenuueliHbIe IEMEHTBI, HX XapaKTEPUCTHKH.
16 | I'paduueckuii pacuet Henmuneitnon DI,
17 | Pacuer nenmnueiinoi D1 MeTO10M SKBHBAJICHTHOTO HCTOYHHKA HAMIPSHKCHUS.
18 | Meropl anmpOKCUMAIIUH HEJTMHEHHBIX 3aBUCUMOCTEH.
19 | deppope3oHaHCHBIH CTAOMIN3ATOP HAIPSHKEHUH.
20 | 'enepartop penakcanlMOHHBIX KONEOaHUH.
21 | MarHuTHasl ¥ DJIEKTpUYECKas IeMH: aHAIOTHs (DOPMYJT pacyera.
22 | Pacuer nuHeHHON HEPA3BETBACHHON MarHUTHOM 1enu ¢ mocTossHHbIMU MJIC.
23 | Pacuer nuHEHHOW pa3BETBICHHOW MarHUTHOU 1ieny ¢ noctosHHbiME MJIC.
24 | Pacuer HENMMHENHON MAarHUTHOI 1ienu ¢ nmoctosHusIMA MJ[C.
25 | TpancdopmaTop: cXeMbl 3aMEIICHUsI.
26 | Yto Takoe Mocie0BaTeIbHOE COSTMHEHUE JIBYX PE3UCTOPOB?
27 | Kak MOXHO OIpeJIeTuTh BXOIHOE COITPOTHBIICHUE TTOCIIEIOBATEIEHO COSAMHEHHBIX PE3UCTOPOB?
28 | Kakue 3HaueHMsI CONMPOTHBIICHNUS], TOKA U HAIIPSDKEHHSI COOTBETCTBYIOT PEKUMY XOJIOCTOTO X01a?
29 | Yto Takoe napayuieabHOE COSAMHEHUE PE3UCTOPOB?
30 | Kak MOXHO OIpeIeiuTh BXOAHYIO MPOBOJIUMOCTD MapalieIbHO COSAMHEHHBIX PE3UCTOPOB?
31 | Kakue 3HaA4YeHUS COMPOTHUBIICHHS, HAITPSDKEHUS M TOKA COOTBETCTBYIOT PEKUMY KOPOTKOTO
3aMBIKaHus?
32 | Kak Hy>)KHO COEIMHUTh PE3UCTOPBI, YTOOBI YBEIIMYUTH BXOJTHOE COMPOTHUBIICHHE?
33 | Kak Hy)KHO COEIMHUTH PE3UCTOPHI, YTOOBI YMEHBIIIUTH BXOJAHOE COMPOTHUBIICHUE?
34 | Kak moctpouTs rpad snekrpudeckoi nenu?
35 | U3 kakux BeTBel rpada COCTOUT IIaBHBIN KOHTYP?
36 | Kakue BeTBU rpadha COCTABIISAIOT INIABHOE CEUCHUE?
37 | Kakue ypaBHEHUS COCTABJISIOTCS JUIS TJIABHBIX CCUCHUIA?
38 | Kakue ypaBHEHUS COCTABISFOTCS JUIS TJIABHBIX KOHTYPOB?
39 | YeMy paBHO YKCJIO YPaBHEHHUI TOKOB CBSI3¢ii?
40 | Yemy paBHO YHCIIO YPAaBHEHUH YIJIOBBIX HAIIPSDKCHUI?
41 | Yrto Takoe KOMIUTCKCHAS aMILTATyna?
42 | Kakumu BeTMYMHAMU CBSI3aHBI KOMIUICKCHBIC aMIDIMTY Bl HAIIPSDKCHUS U TOKa?
43 | YT0 TaKoe HHAYKTHBHOE U EMKOCTHOE COIIPOTHBIICHUE?
44 | Yrto Ha3pIBACTCS MHAYKTUBHON U EMKOCTHOM MPOBOIUMOCTHIO?
45 | Kakumu KOMIUIEKCHBIMH CONPOTUBIICHUSIMH 00JIaIaf0T PE3UCTOP, HHIYKTUBHOCTh U EMKOCTH?




46

Kakue xoMIniekcHbIe MPOBOAMMOCTHU UMCIOT PE3UCTOP, MHAYKTUBHOCTEL U €MKOCTB?

47 | Kakue yribl MKy HalpspDKEHHEM M TOKOM HMEIOT MECTO B PE3UCTOPE, HHIYKTUBHOCTH U EMKOCTH
?

48 | Yto Takoe BeKTOpHAas Auarpamma’

49 | Kakoe ycioBHe JOIKHO COOIIOAATHCS, YTOOBI B IIETIH HMEJI MECTO PEKUM pe3oHaHca?

50 | TIpu KakuX yCIOBHSX B IIENM BO3HUKAET MEPEXOJIHBIN mporecc?

51 | Yto Takoe HEe3aBUCUMBIC HaYAIbHBIC YCIOBHUS, KaK X OMPEICITHTh?

52 | Kakue ypaBHEHHUs ONKMCHIBAIOT JIMHEHHYIO AIEKTPHUYECCKYIO IIEMb B IEPEXOTHOM Tporiecce?

53 | U3 kakux "acTeil COCTOUT pEICHNE CHCTEMBI JTMHEHHBIX MU )epeHINaIbHBIX YPaBHEHU?

54 | Kak onpenenuTs NOpsIIOK pelieHus TMHSHHBIX audpepeHnanbHbIX YpaBHEHUH, KaK OH BIIHSCT Ha
dhopmy perrenws?

55 | Yro npexacraBisieT co00¥ HHAYKTUBHOCTD U EMKOCTh B IIOCTOSIHHOM PEKHME?

56 | Yro Takoe mocTosiHHAsI BpeMEHH, KaK CBsI3aTh €€ ¢ AIUTENbHOCTHIO IEPEX0JHOT0 mporecca?

57 | Kakoro Buzia nepexoHble MPOLIECCH CYIIECTBYIOT B LEMSIX BTOPOTO MOPSIIKA, OT YETO 3TO
3aBHCHT?

58 | Kakue BeMYHHBI HCTIOJIL3YIOT ISl XapaKTEPUCTHKH NEPEXOTHBIX MPOIIECCOB BTOPOTO MOpsiiKa?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3ayera

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[TpumMepHBIii TepeueHb TeM sl KypCOBOIO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Ne mi/m .
KYpCOBOI1 pabOThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bomnpocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

npeICTaBICHbI B Ta0nwuie 18.

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

No
/o

[IpuMepHBIil epedeHb BOMPOCOB JIJIs1 TECTOB

3/1C — paboTa mo nepeMeIeHII0 eIUHUIIBI 3apsia
1) no BHELIHEMY y4acTKy LIENH;

2) 1o Bcel 3aMKHYTOM IIETIH;

3) BHYTpU UCTOYHHKA;

4) IO CONPOTUBIIEHUIO HATPY3KHU

DJIEKTPUYECKOE COMPOTUBICHHUE — OTO CKaJspHas BEJIMYMHA paBHAs OTHOIICHU
AIIEKTPUYECKOTO HAMPSHKCHUS Ha 38KUMAaX JBYXITOIIOCHUKA K. ..

1)IpOBOMMOCTH IBYXTIOIOCHHKA,

2) DJ1C nByXMOJIIOCHHKA,

3) TOKY B ABYXIIOJIIOCHHKE,

4) cCONnpPOTHUBIIEHUIO JBYXITIOJIIOCHUKA.

VYkaxuTte mpaBwibHyI0 (popmyny 3akoHa Oma i ydacTKa IENH, COJAEpKallero
S/1C.
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VYkaxute, CKOJIBKO ypaBHeHHH Mo 3akoHaM Kupxroda HEOOXOIWMO COCTaBUTH IS

pacdera TOKOB JaHHOU CXeMe.

1) 6 ypaBHeHwit (M3 HUX 3 — 11O

| 3akony, 3 — o Il 3akony).

2) 5 ypaBHeHwUit (M3 HUX 2 — IO

| 3akony, 3 — o Il 3akony).

3) 3 ypaBHeHus (u3 HuUX 1 — 1o

| 3akony, 2 — o Il 3akony).

4) 5 ypaBHenuii (u3 HuX 3 — 1o | 3akony, 2 —

no |l 3akony).

Bribepute rpaduyeckyro 3aBUCHMOCTb, COOTBETCTBYIOIIYIO W3MEHEHUIO HAIPSHKCHUS
ortoka U = f (l ) Ha 3a)KUMax ujaeanbHoro ncrounnka DJIC:.

U A 1 1) 4;
2) 1;
: by
X .
4
g
Onpenenure BEIMYMHY TOKA |1.
_,/1 1) 2A;
Dr3— s
\ 2/ 3) -2A;
(2 =1 A 4) -4A.

O
l/f“*

OHpe,Z[G.HI/ITB COIIPOTUBJICHHUC Rz IpHU H3BCCTHBIX 3HAUYUCHUAX IMMApaMCTPOB 3JICMCHTOB

IMOKa3aHUuAX aMIICpMCTPOB

1) 15 Owm;




2) 12 Owm;
3) 20 Owm;
4) 30 Om.

Kak wu3MeHuTcs mokasaHue amiepMmeTrpa IIpu

e a 3aMBIKAHUU KJIr04a?

1) He U3MEHHTCH,

8 R 2) YBEIIMYHTCS;
)\ —L 3) cTaHeT paBHBIM HYJIIO;
| S |
4) yMEHBIIIHUTCS.
L |
B wern R;=15 Om; R,=25 Om; E{=120 B; E,=40 B. Onpenennts nokasanus BOIbTMETP
1) 170 B;
R 2) 80 B;
9 2 5 3) 160 B;
4)90B.
= R,
Kakoii mapameTp nepeMeHHOr0o TOKa BJIMSET Ha UHAYKTUBHOE CONPOTHUBIICHUE KATYILIKU?
1) navanpHas (a3a ToKa;
10 | 2) ammutuTyaa ToKa,
3) JeiCcTBYOIICE 3HAYCHHE TOKA;
4) mepuop ToKa.
MrHOBEeHHbIC 3HAYCHHS TOKA M HANPSDKCHUS B HArpy3Ke 3aJaHbl CICAYHOUIMMH
sopaemmnar: 1=02sin(3768t+80°) A, u=250sin(3768t+170°) B.
OrmpeaenuTh THIT HATPY3KH.
11 1) akTuBHas;
2) aKTUBHO-MH/yKTHBHAS;
3) aKTMBHO-EMKOCTHas;
4) HOYKTUBHASL.
Kak M3MEHHMTCS TOK | HpU yBEIMUEHHH PACCTOSHHS MEkKIy OOKIAIKAMU BO3IYIIHOIO
KOHJIeHcaTopa?
12 | 1) yBemuuurcs;
2) YMEHBIIUTCS;
3) He U3MEHUTCH.
OrmpenenuTe HaYaIbHYIO a3y HEPEeMEHHOTO TOKa, TPEACTABICHHOTO Ha TpaduKe.
ity i4 1) 7[/6;
2)-7/6;
13

. 3)3%;
4)5%.




14

Bri6epute npaBuibHy0 GOpMYITy CBS3U aMIUIUTYIHOTO U JIEHCTBYIOIIErO 3HAUYEHUSI.

1)Im:%/§; 2)|:\/%n; Y, =142; al=1,2.

15

B kakoit nenu MO>XKHO MOJYYUTh PE3OHAHC HANIPSKEHU I ?

1) c mocienoBaTENbHBIM COEAMHEHUEM PE3UCTOPA U KaTYIIKY;

2) c moCIeA0BaTENbHBIM COSTMHEHUEM PE3UCTOPA M EMKOCTHOTO JIEMEHTA;
3) c mocnenoBaTeIbHBIM COEIMHEHHEM KaTYIIKH 1 eMKOCTHOTO 3JIEMEHTA;
4) c mapayuIeNbHBIM COETMHEHNEM KaTYIIKA M €eMKOCTHOTO JIEMEHTA.

16

Onpenenuts Benmuuuny conporusnennss X | , ecmu U =100 B, Barrmerp mnokassisaer 400

Bt, amnepmerp — 5 Amrep.

1) 20 Om;
2)12 Om;
3)30 Om;

4) 60 Owm.

17

Onpe;[enHTe TOK B HepaBBeTBJ’IeHHOﬁ HacCTHU LICIIN.
/=8 A

<:—/> Py P —
l/1=5A l/2=6All3=10A

U I:]R L ==C L,

o ® @

DV29A; 241 A; 3) 12 A; 4)29 A.

18

MC)KIIy KakKMMH TOYKaMKW HaJdO BKJIIOYUTb BOJIBTMETP OJII HN3MCPCHUA (baBHOFO

HaIpsHKEeHUs?
A

Co—
1)AB;
2)BC,
3)AC;
4)A0.

19

MoxeT Ju HyJIeBOW MHPOBOJ B YETHIPEXIPOBOJHOW IenmHu OOecreyuBaTh CHUMMETPHUIO
(ha3HBIX HANIPSHKEHUH TIPU HECUMMETPUYHOMN Harpys3ke?

1) Moxer, ecii 0671a/1aeT NPEHEOPEKUTETHHO MAJIBIM COIIPOTUBIICHUEM;

2) MOXET, €CJI 00J1aJIaeT JOCTATOYHO OOJIBIIIMM COMTPOTHUBIICHUEM;




3) MOeT, eciu Harpy3ka 4ucTO aKTHBHA;
4) HEe MOXeET.

20

Jluneiinoe nanpsokenne 220 B. Omnpenenuth ¢da3Hoe HampshKEHUE, €CIM  Harpyska
COE/IMHEHA TPEYTOJIbHUKOM

1)220 B ; 2) 127 B; 3) 380 B; 4) 110 B.

21. Kak u3MeHsTCS TOKM Hpu pa3Mblkanuu kmouya Kl. Ykaxure HempaBHIbHBINA
OTBET.

1o A 1) | 5 - ymenbpumTes;
2) |g - ymenbumress;
Ip
2l | po=tm 3) | pg - HE m3MeHHTCS;
Ie 4) | g - craner paBHBIM HYIIO.
Co —
Ecmu B pesynbTare KOMMYTalMW KIFOY OKa3aJiCs Pa3OMKHYTBHIM, TO YCTaHOBHUBIIIEECS
3Ha4YECHHUE TOKA HA HMHIYKTUBHOCTH i|_ (mpu t — 00) paBHo:
1) eo/0,5R;
22 2) eol2R;
3) 3eo/2R;
4) elR ;
5) eo/3R;
[TocTostHHAs BpeMEHH B IIETH C TIOCIIEI0BATEIIEHO COCTUHEHHBIMHU dleMeHTaMu R u L mpu
YBEJIMYECHUHU CONPOTUBIEHHS R:
1) yBenuumBaeTcs;
23 | 2) ymenbInaercs;,
3) ocTaercs HeU3MEHHO;
4) OTBET 3aBUCHT OT XapakTepa MPHIIOKEHHOTO K IIeTTH HANPsHKSHUS;
5) OTBET 3aBHCHUT OT HAYAJILHOTO 3HAYCHHUS TOKA HA WHIYKTUBHOCTH iL 0)
Ecnu B pe3ynbpTare KOMMYTaLUU KII0Y OKA3aJICs 3aMKHYTBIM, TO TOK HAa MHIYKTUBHOCTHU B
HavabHBI MOMeHT BpeMerH 1(0) paBeH:
I
YTY
Il
R
24 & R R
1) e0/0,5R;
2) eolR ;
3) 3eo/2R;
4) eol2R;
5) eo/3R.
BeiGepure Bua pemieHHs Ui CBOOOJHBIX COCTABISIOUIMX TOKOB JJs Ciydas, KOrja
XapaKTEePUCTHUECKOE YPAaBHEHNUE NMEET OJMH KOPEHb:
s pt .
o5 i, =A™ ;
- pit Pat .
2) 1, = Ae™ +Ae"™;
- _ _é’[ -
3) i, =Ae 7 sin(wpt + 7).
26 | Kakue HavyampHble yCIOBHS HEOOXOJMMO 3HATh, YTOOBl HAWTH MOCTOSIHHBIC




WHTETPUPOBAHUS A U Y s CBOOOZHOTrO TOKA i ce — Ae‘& sin(a)ot + 7/) ?

.
i (0.), dlt /0, ;

2) i duCce .
) Ice(o+)lT/0+'

di
3) —<£/0.:
)dt "
dqu/O
4) ——— .
: dt *

Ha rpaduke npencrasieHa BoJbTaMIIEpHAs XapaKTePUCTUKA HEIMHEHHOTO 3JIeMEHTa.

Onpenenuth cTaTUYECKOE conpoTuBiIeHne HD 11t TOuku A XapakTepUCTHKH.
L, mA

40
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27 N 4
10
/
0 10 20 30 40 50 ’U,B
1) 1,5 kOm,2) 0,6 Om, 3) 1 kKOm
Tpu nammbel ¢ OAMHAKOBBEIMU BOJBTAMIIEPHBIMUA XapPAKTEPUCTUKAMU COCIUHEHBI I10
cMelaHHo cxeMe. OnpeaenuTh TOK B HEPA3BETBICHHOW YacTH LIENH, €CIIA HaIpsKeHHE
Ha Bxone uenu paBHO 20 B. BombprammepHas XapakTepuUCTHKA JaMIlbl MPHUBEACHA Ha
rpaduxke.
LA
. ’ 0.8 g —
28 06
L'
% % 04
-
0.2
0 10 20 30 40 50 UB
1)2A,2)1 A 3)1,.8 A.
MarauTtHas 1enb COAEPIKUT JIBa MOCIIE0BATEIFHO COSIMHEHHBIX CTATBHBIX y4acTKa
OJIMHAKOBOI UTMHBI C CEYECHUSIMH, OTJIMYAIOLIMMICS B JIBa pa3a 1o riomaau. Kak
pa3nM4YaloTCs B HUX 3HAYCHUS MAarHUTHON MHIYKITAN?
29 | 1) 3HaueHus ogMHAKOBHIE.
2) Nuaykmus Tam OombIie. T1e O0JbIIle TUIOIA(h CEUCHUSI.
3) Unaykuust TaM 60sbIiIe, Ie MEHbIIIE TUIOIIAIb CeUEHUSI.
4) OTBeTa HET, TaKk KaK MHIYKIUS HE 3aBUCUT OT T€OMETPUU MarHUTONPOBOJA.
Kakas ¢popma 3anucu ypaBHEHH YeTHIPEXITOIIOCHUKOB UCIIOJIb3YETCS AJIsl OMMCAHUS
KaCcKaJJHOTO COeTMHEHUS?
30 1) BY - mapamerpax;

2) B H - mapamerpax;
3) B Z - mapameTpax;
4) B A- mapameTpax.




YPaBHeHI/Ie YCTBIPEXIIOJIIOCHUKA UMCECT BU:
U, =5U, +3il,
31 | |1, =—4iU, +41,
quy paBHO BXOOHOEC COHpOTI/IBJIeHI/Ie ‘IeTBIpeXHOHIOCHI/IKa HpI/I IIUTAHUU €0 CO CTOpOHBI

BTOPHUYHBIX 3a)KMMOB B PEXXUME XOJIOCTOI'O xona?
1)-1,25, 2) 20i, 3) -i, 4) i

CkopocTb BpaleHust N poTopa CHHXPOHHOTO ABUraTessl € YUCIIOM Iap MOJIOCOB P
1) paBHa cKOpOCTH BpallleHUs AIEKTPOMArHUTHOTO IOJIS;

32 2) mpomnoplroHallbHa YUCITY Map MOJIOCOB;

3) oOpaTHO MPONOPIIMOHATHHA YUCITY Tap MOJIIOCOB.

CkopocTb BpallleHus AIEKTPOMAarHUTHOTO TMOJISI ACHHXPOHHOTO ABUTATENS:
33 1) Gosblie CKOPOCTH POTOPA;

2) MeHbIIEe CKOPOCTH POTOPA;
3) paBHa CKOPOCTH pOTOpa.

34 | Cepaeunuk TpaHCQOPMATOPOB U3TOTABIUBAETCS U3 CTAIBHBIX JTUCTOB, H30JIMPOBAHHBIX
APYT OT ApyTa C LEJbIO:

1) noBBILIEHUS] MATHUTHOW MHAYKIIUU B CEPJICUHUKE,

2) CHUXKEHMSI IOTEPh OT BUXPEBBIX TOKOB,

3) yBenmuenus kodddunmerTa Tpanchopmanuu.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHsl B Tabmwuie 19.

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4. Meroauueckue  MaTepHalbl, OIIpEEIIAIONINE HpOLEAYPEL OLICHUBAHUA
WHAUKATOPOB, XapaKTepU3YIOIUX JTanbl (HOPMHUPOBAHUS KOMIETEHIMM, coaepxarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroauveckue yka3aHus A1 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykazaHHs s OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JIEKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO WH(MOPMAIUIO MO TEME, a B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCHUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JMOCTIKEHUI HaydyHOW MBICITU. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHAMM.

[IimanupyemMble pe3ylbTaThl IPU OCBOCHUH 00YYAIOLIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TIONyYeHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX ONpPEIETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM paOOTHI;




— TOJy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKaiIlIne Tofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TOTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIIai0B W
UCIIOJIb30BAaHWEM pa3/laTOYHOrO MaTepuaja IpU TPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIHNHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

Meroanueckue ykazaHHs MO OCBOCHHUIO JIEKIIMOHHOIO MaTepuajga HMEIOTCS B BHUJE
3JIEKTPOHHBIX PECYPCOB:

JlaBpor B.Sl. JIuHeitHbIe IeKTpUYECKUE TICTH. Y CTAHOBUBIITHECS MPOIIECCHl: yueOHOoe mocodue.
CII6.: T'VAIL 2010. - 232 ¢. KonudgecTtBo 3k3. B 6u01. - 240.

DnekTpoTexHuka. JInHelHas 3JeKTpUYecKast ENb ¢ COCPEIOTOUCHHBIMU MapaMeTpaMu B
ycraHoBuBIeMcs pexume [Tekct] : yueObnoe nmocobue / b. A. Aprembes ; C.-Ilerep6. roc. yH-T
aspokocm. mpudopoctpoenus. - CII0. : U3n-Bo 'YAII, 2013. - 86 c. :

11.2. Meroauueckue ykazaHus i OOy4aroIIMXCS MO BBINOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozxe BeImonHEHHS Ja0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIUMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne nmabopaTOpHBIX pabOT OOydaromUMCS SBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeneIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0opaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

[TompoOHbIe METOMUECKUE YKa3aHUs TI0 IPOXOKIACHUIO J1a00PaTOPHBIX pabOT MPUBEIEHBI B!

JlaGopaTOpHbIf NPAaKTUKYM MO DJIEKTPOTEXHUYECKUM KypcaM JUCLUILINH: yued.
nocobue/C.1. bapnunckuii, B.A.I'ony6okoB, A.A. Edumos, B.JI. Kocynun, C.}O. MenbHUKOB.
[on penakuueii a.1.H. mpod. A.A. Epumosa. - CII16.: ['YAIL 2017. - 161 c.: un.

3agadue u TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT
MeTtonudeckue yka3aHHs 1O MPOBEICHUIO 1a00paTOPHBIX PadOT Marepuaia UMEIOTCS B
BHUJIC 3JICKTPOHHBIX PECYPCOB.

Crpykrypa u dopma oT4era 0 Ja0OpPaTOPHOW pabOTEe MPUBEICHBI B METOIUYCCKUX
YKa3aHUSAX TI0 MTPOXOKACHUIO TAOOPATOPHBIX pabOT B BUIE AIEKTPOHHBIX PECYPCOB




TpeboBanus K 0hOpPMIICHHIO OTYETA O JA00PATOPHON paboTe UMEIOTCS B H3JAHHOM BHIE,
B BUJIC 3JICKTPOHHBIX PeCypcoB Kadeapsl

11.3. Meroauyeckue ykazaHus JUisl OOy4JaIOIMIUXCS 110 MPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHUS] CaMOCTOSITEIHPHOW pabOThI, 00yJarOUTUiACs BHITIOJIHAET PaboTy 1o
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 06e3 ero HemocpeiaCTBEHHOTO
YYaCTHHS.

Jns oOywaromuxcst 1mo 3aoyHoi (opme OOy4deHHs, camMoCTOsITeNbHas paboTa MOXET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUU NPUOOpETAaeMbIX 3HAHWH, 00ECHeuyMBaeT BBICOKHIMA
YPOBEHb YCIIEBAEGMOCTH B TEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JaIOIIUX CASBISIOTCS:

—  y4e0OHO-METOIUYECKUN MaTepHal 1Mo TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMe 0OyueHUs ).

11.4. Metoauyeckue yKazaHUS [JIs1 OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromunXxCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

Cucrema OLIEHOK MPU MPOBEICHUH TEKYILET0 KOHTPOJS YCIIEBAEMOCTH OCYILIECTBIISIETCS
B COOTBETCTBUU ¢ TpeOoBanusMu IlomokeHuit «O TeKymeM KOHTpOJIE YCIEBAeMOCTH U
OpOMEXyTOuHOU aTrectanuu cTyaeHToB ['YAII, oOydarommxcs 1O MporpaMmam  BBICIIETO
obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH palOoThI
crynentoB B 'Y AI».

11.5. Metoau4eckue yka3zaHUs I OOy4YarOUXcs MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOyYaIOIIUXCS  MPEAyCMaTpUBAeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00y4YeHHs Mo AucuuiuinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWH, MOJYyYEHHBIX OOydYalomMMcs B Ipoliecce
M3YYEHHUS BCEW NUCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a1ady. OJK3aMEH, Kak MpPaBUJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.

Cucrema OIEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusiMu [lonoxeHnit «O TekymeM KOHTPOJE YCIEeBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuarommxcs Mo mporpaMMaM BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




	1) е0/0,5R;
	2) е0/2R;
	3) 3е0/2R;
	4) е0/R ;
	5) е0/3R;

