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Annoranus

JucuumnuHa «OIeKTPOTEXHUKa» BXOAUT B 00pa3oBaTelbHYI0 MPOTpaMMy BbICIIETO
o0Opa3oBaHUs — TPOrpaMMy CHCIHAIUTETa IO HAMPABICHHUIO MOATOTOBKH/ CIEIHATBLHOCTH
09.05.01 «IIpumenenne W HSKCIUTyaTalMs aBTOMATU3UPOBAHHBIX CHUCTEM CIEIUAIBLHOIO
HA3HAUCHUS» HAIPABICHHOCTH/CIICIIHATU3AIMA «ABTOMATU3UPOBAHHBIE CHUCTEMbI 00PaOOTKU
nHpopManuu 1 yrnpasieHus». JuciuminHa peanusyercs kadeapon «Ne3 1.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIINX KOMIICTCHITUN :

OIIK-1 «CnocobeH ucnoab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEHICHUS 3a]1a4 HHXXCHEPHOU JEATEIbHOCTH

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C 3aKOHAMHU TEOPHUHU
ANEKTPUUYECKUX U MAarHUTHBIX LIETIEH; PACUETOM U aHAIM30M IapaMEeTPOB AIEKTPUUECKUX LeTen
MOCTOSIHHOTO U TEPEMEHHOI'0 TOKOB B YCTAHOBUBIIUXCS U TEPEXOAHBIX pPEKUMax padOThI
JUHEUHBIX M HEJIMHEHHBIX CXEM 3aMEUICHUS; MPOBEICHUEM 3KCIEPUMEHTAIbHBIX HCIBITAHUI
ANEKTPUUYECKUX LIeTIeH, DIEKTPOTEXHUUECKUX YCTPONUCTB C aHAJM30M PE3yIbTaTOB UCIIBITAHUI.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B hopMe 3K3aMeHa (4 cemectp).

OO0mast TpyA0eMKOCTh OCBOCHHS IAMCIMILIUHBI COCTABISACT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenplo mpenogaBaHUsl AWCHUIUIMHBI  SBISAETCS (OPMHpPOBaHHE Yy OOYyYaromUXcs
HEOOXOJMMBIX 3HAaHMA O 3aKOHAX W METOJaxX pacyera dJICKTPUYECKUX  Ilerei
AIIEKTPOTEXHUYECKUX YCTPOMCTB, MpUOOpETEeHNEe HABBHIKOB pacyeTa W aHaJlu3a MX MapaMeTpoB,
TOKOB W HaNpSHKCHHH B YCTAHOBHBIIUXCS W IEPEXOTHBIX PEXKUMax pabOThl JHHEWHBIX W
HEIMHEHHBIX ~ CXEM  3aMEIICHUs  JJIeKTPHUYECKUMX  Leneidl, yMEeHHe  MOJb30BaThCA
AJIEKTPOU3MEPHUTENbHBIMA TIprOopamu. OOyuarommecs IODKHBI OCBOWUTH JTUCIHUIUIMHY Ha
YPOBHE, TO3BOJIAIONIEM UM HCIIONB30BaTh Ha NPAKTUKE METOAbl pacyera M aHalu3a
AJNIEKTPUUECKUX IEeTNel. YPOBEHb OCBOCHHS IMCIUILUIMHBI JOJDKEH IMO3BOJSTH OO0YYarOIIUMCS
MPOBOANTH THUIIOBBIC PACUEThl OCHOBHBIX JJEKTPHUYECKHX CXEM, MPOBOAHUTH 3SJICMECHTApPHBIC
71a00paTOPHBIC UCTIBITAHUS JIEKTPOTEXHUIECKUX YCTPOUCTB.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOM MPOTPaMMEI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OIT BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYalOUIMicS AODKEH 00JalaTh CIIeTyIOIUMHU
KOMIICTCHIIMSIMUA HJTH UX 9acTsMH. KOMIIETEHIIMY U WHIMKATOPHI UX JOCTHKCHHS NIPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHS

Kareropus (rpynna) Kon n Kox n HanMeHoBaHMEe HHAMKATOpa
HalMEHOBaHUE
KOMIIETEHIIUU JOCTHO)KEHUS] KOMITETeHLIUU
KOMIIETEHIIUH

OIIK-1.3.1 3HaTh MaTeMaTUYECKUE,
€CTECTBEHHOHAYYHbBIC U COLUATBHO-
9KOHOMHMYECKHE METOIBI IJISI UCIIOJIb30BaHUSI
B NMPOECCUOHAITBHOM JIEATEILHOCTH

OIIK-1 Coocoben

UCIIOJIb30BAaTh
MOJIOKEHMS,
3aKOHBI 1 METOJIbI

O6menpodeccuoHanbHbBIE | €CTECTBEHHBIX

KOMIIETEHITHH HAYK U

MaTEeMaTUKH JJIs
perieHus 3aaa4y
VH)KEHEPHOU
JeSATeTLHOCTH

OIIK-1.Y.1 ymeTsb pemiatb HecTaHAAPTHBIE
npodeccuoHaIbHbIE 33/1a41, B TOM YHUCIIE B
HOBOH WJIM HE3HAKOMOM CpeJie U B
MEXIUCHUIIIIMHAPHOM KOHTEKCTE, C
MPUMEHEHUEM MaTEeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX, COLIUAJIBHO-
HSKOHOMMYECKUX U MPO(ecCHOHATBHBIX
3HAHUU

OIIK-1.B.1 B1ageTsr HaBBIKAMH
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBLHOTO
UCCcleIoBaHUs 00BEKTOB PO ECCHOHATLHON
JIeSITEIbHOCTH, B TOM UUCIJIE B HOBOW MIIN
HE3HAKOMOM cpefie U B MEXIUCLIUIUIMHAPHOM
KOHTEKCTE

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS

IMpU U3YUYCHUU CIICAYIOIINX NJUCHUIIIINH:

— «Marematuka. MaTeMaTHYeCKUW aHAIU3»,

— «Duzukay.

3HaHI/I$I, IOJIYYCHHBIC IIPpH H3YUYCHUU MaTcpuajia }IaHHOI\/’I JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCIIUILINH!
- ((ABTOM&THSHDOB&HHBI@ CHUCTCMBI NIepeaavur CUTHAJIOB YIIPABJICHHUS ),

— «MHKPOIIPOLIECCOPHEIC CHUCTEMBI»,

— «lIpoekTupoBanue (HYHKIIMOHAIBLHEIX Y3JIOB DJIEKTPOHUKHU Ha ITEYATHLIX IaTax),




— «Teopernueckre OCHOBEI IEpeIadn JAaHHBIX»,
— «TexXHOIOTUs ¥ CHCTEMBI KOMMYTaIluM»,
- ((CXCMOTCXHI/IKa»,

- ((:‘)J'ICKT[ )YOHHUKAa».

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpam
Ne4
1 2 3

Oowan mpyooemKkocmup OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCJIC:

nexmun (JI), (gac) 34 34

npakTudeckue/cemunapckue 3anatus  (I13),

(dac)

nabopaTtopHbie paboTsl (JIP), (yac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu: 3auer, 33 33
audd. 3auer, sx3amed (3auer, Judd. 3au, Ik3.) " ”

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pazpgenbl, TeMbl THCIMILTAHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. Beenenne, OCHOBHI:IG: ONpeaeIeHUs U 2 ) 1 ) )
3aKOHBI AJICKTPUUECKHX TIeTIeh
Pazgen 2. O6mue MeToAbI aHAIN3a TUHENRHBIX 1ETEH. 8 - 8 - 4
Paszen 3. JIuneiiHbIe €N B TapMOHHYECKOM PEKUME 8 - 8 - 4
Paznen 4. Ananu3 UHIYKTUBHO-CBSI3aHHBIX LIETICH 2 - - - 2
Paszen 5. UeThIpeXmoIIOCHUKH 4 - - - 4
Pazen 6. Ilenu HECHHYCOMIAIBHOTO TOKA 4 - - - 1
Pasznen 7. Henuuelinple nemnu 2 - - - 2
Paznen 8. Kitaccuuecknii MeTO] aHaIHM3a MePEX0THBIX 4 ) ) ) 4
MIPOIIECCOB
HUroro B cemectpe: 34 0 17 0 21
Hroro 34 0 17 0 21




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCSI B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3JeyioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep
Ha3Banue u copepxanue pa3fesnoB U TeM JEKIIMOHHBIX 3aHATUN
paznena

BeeneHue, OCHOBHBIE ONPEACICHHS U 3aKOHBI JIIEKTPHUECKUX LIETICH.

Tema 1.1. Llenu u 3anaun Kypca. DIEKTpUIECKast LIEMb - JICKTPOMArHUTHAS MO/ICITb
yCTpoiicTBa Wi CUCTeMBI. VicTOUHMKY 1 ipueMHuKH. CUCTeMa BEJTMYWH, HCIIONIb3yeMast TPH
OIMCaHNH LIEH

Tema 1.2. MatemaTn4ueckass MOJ€JIb U 3a1a4a aHajan3a nend. OCHOBHBIE TOIOJIOTHYECKHE

AJIEMEHTHI ANEKTPUUSCKON IIETH - IBYXIIOIIOCHUK, y3€J, BETBb, CEUCHUE, KOHTYP. 3aKOHBI

1 Owma, Kupxroda, Ixoynsa-Jlenmna. Jlenmutens HanpsHKeHAS U IETUTENH TOKA.

Tema 1.3. B3auMHoe nipeoOpa3oBaHKe PeaibHBIX HCTOYHUKOB TOKA U HCTOUHUKOB
HanpspkeHus. [locnenoBarenbHoe U apaieIbHOE COEANHEHUE 2JIEMEHTOB 1IETIH U UX
9KBUBAJIEHTHOE MIPe00pa3oBaHue.

Tema 1.4. PacueT macCUBHBIX JABYXIIOJIFOCHUKOB CO CMCIIAaHHBIM COCANMHCHHUEM 2JICMCHTOB.
Pexxumbl paboThI AIEKTPUIECKON TIETIH: XOJIOCTON X0, KOPOTKOE 3aMBIKaHUE, COTIIACOBAHHBIN
PEKUM. BXO[IHI)IG 1 SKBUBAJICHTHBIC COITPOTHUBJICHUA U IIPOBOAUMOCTH, CBA3b MCKIY HUMU.

OO01e METOABI aHAIM3a JIMHENHBIX LIEeil

Tema 2.1. MeTton 3KBUBaJICHTHBIX IpeoOpa3oBaHU

Tema 2.2. Ananus nieneii Ha ocHOBe 3akOHOB Kupxroda

2 Tema 2.3. MeTon TOKOB CBs3eH U KOHTYPHBIX TOKOB

Tema 2.4. MeToJ y3/I0BbIX HAIPSKEHUI

Tema 2.5. MeToa HAJIOKEHUS.

Tema 2.6. MeTton sKBHBaJIeHTHOro ucTouHuKka. Teopemsl TeBennna u Hoptona

JIuHeiiHble ey B rapMOHUYECKOM PEXUME

Tema 3.1. OCHOBHBIE BETMUYMHBI, XapaKTEPU3YIOIINE TAPMOHNYECKUI pEXKUM. AMIUTUTYJHOE,
JeHCTBYyIONIEE U CpeHEE 3HaUeHNs. Bpalaromuyecs BEKTOPbI, BEKTOPHBIE AHATrPaMMBI.
ITaccuBHBIE 2IIEMEHTHI B TAPMOHUYECKOM PEXUME. MOIIHOCTB.

3 Tema 3.2. KoMiuiekcHble H300pakeHUsI TapMOHUYECKUX BeM4rH. KoMIIeKCHbIE aMILTUTY 1Bl
U AEHCTBYIOIINE 3HaUeHNs. KOMIIJIEKCHBIE CONTPOTUBIIEHUS U IPOBOJUMOCTH. Y PaBHEHUS
AJIEMEHTOB U COEIMHEHNH B KOMIUIEKCHOH (opme. KomriekcHast MOITHOCTB, YCIIOBUS
COTJIACOBAHMS.

Tema 3.3. Pe3oHaHc, yCIOBUS M BUJIBI PE30HAHCA, ONPEJECIICHUE PE30HAHCHBIX BEINYMH.

AHanu3 WHIYKTUBHO-CBSI3aHHBIX IIETei
4 Tema 4.1. DnexTpomarautHas uHAyKIHs. 3akoH Dapanes. BzanmHas HHIyKIHSL.
Tewma 4.2. neansHblil Tpancopmarop.

YeThIpexnoMOCHUKH

Tema 5.1. UeTbIpeXTIOMIOCHUKY U WX TapameTpsl. CI0KHBIE YETHIPEXTTOTIOCHUKN
Tema 5.2. IlepenaTodnbie GyHKITUN YETHIPEXITOIOCHIKA. AMITIUTYTHO-4aCTOTHAS U
(azouacToTHas XapakTepucTUKU. [lacCHBHBIE ANIEKTpUIECKUE QUIBTPHI.

enu HECHHYCONAATBHOTO TOKA

Tewma 6.1. [pu4nHBI BO3HUKHOBEHUS] HECUHYCOUIABHBIX HAMIPSHKEHUH W TOKOB.
[TapameTpsl 1 cr1OCOOBI IPEACTABIEHHS TEPHOANIECKNX HECUHYCOUJANBHBIX BETMYHH.
Tema 6.2. AHaNM3 3IEKTPUUECKUX LEeNed PH HECHHYCOUJANIBHBIX HANPSDKEHHUSIX M TOKAX.

Hemuneinble nenu

Tema 7.1. OnpenencHie HEMUHEHHON IIETIH, XapaKTEePUCTUKHA HETHHEHHBIX JICMEHTOB.
HevictBus Han xapaktepuctukaMmu. [[oHSITHE O MAarHUTHOM LIETIH.

Tema 7.2. I'padoananutuieckuii METO]] aHATM3a HEITMHEHHBIX I[ENei.




Knaccuueckuii MeTo aHanm3a NePeXoaHBIX MPOLECCOB

Tema 8.1. KommyTtanmsi. 3akoHBI KOMMYTAITAH, TICPEMEHHBIE COCTOSHUSA. HavanbHbIe YCIOBUS U
UX OTIpeIeNICHuUE.

Tema 8.2. Ilopsimok cOCTaBIEHUS U aHATUTHUYECKOTO PEIICHUS YPaBHEHUIN COCTOSHUS.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBE/ICHBI B TAOIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 Hux No
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII

(dac) JIUHBI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .

Tabnuma 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
IPAKTH
. | pasgen
Ne TpynoeMKoCcT | ueckoi
HaumenoBanue nabopatopHbsix padboT a
n/m b, (4ac) MOArOT
JTUCLUI
OBKH,
JIHBI
(dac)
Cemectp 4
1 | Bognoe 3ansTue. MHCTpyKTaX 10 TEXHUKE 1 1
0€30I1aCHOCTH
2 | UccnenoBaHue TMHUY TIEpEIadud YHEPTUHU OT 4 5
VICTOYHUKA K IPUEMHHUKY
3 | Pa3BerBneHHas TMHEHHAS AIEKTPUYECKAs IIETIb 4 5
IIOCTOSIHHOTO TOKa
4 | DKCcrIepUMEHTAIIbHOE ONPEIeIEHNE TapaMeTPOB 4 3
DJIEMEHTOB LIeNIel IEPEMEHHOT0 TOKa
5 | Pe3onanc HanpsbkeHU 4 3
Bcero 17

4.5. BbrinonHeHHe KypcoBOro NpoekTa/ KypcoBoi paboThl
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.
Tabmuna 7 — Bunbel camocToaTenbHON pabOThI M €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI Bcero, yac | Cemectp 4, gac
1 2 3
W3ydeHue TeopeTrueckoro Mmatepuana qucuuruimael (TO) 8 8
[TonroroBka k Tekymemy KoHTpouto ycneBaemoctu (TKVY) 5 5




IToaroroBka k mpoMexxyrouHou arrecranuu (ITA) 8 8

Bcero: 21

5. IlepedyeHnb yueOHO-METOUUECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalibl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B

IL.II. pa3zaenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUMN IIpUBeieH B Tabmule 8.

Tabnuna 8 — [lepeueHb NeYaTHBIX U JJIEKT

POHHBIX YYEOHBIX U3JIaHUN

Iudp/
URL agpec

bubnuorpaduueckas ccplika

KomuectBo

SK3EMILTSIPOB
B OMOJIMOTEKE

(kpome
AIIEKTPOHHBIX
IK3EMILISIPOB)

https://e.lanbook.com/book/517022
Peoscum oocmyna: ons aemopuzosannvix
noiv308amerell.

B.4. JIaBpos, C.}O. MenbHUKOB.
MopennpoBaHue 31€KTPOMArHATHBIX
MPOLIECCOB B MHXKEHEPHOU MPAKTUKE:
yuebHoe rmocooue ais By3os/ CII6.:
Jlanp, 2026. — 336 c. - Cucrem.
tpeboBanusi: ACROBAT READER
5.X. - B. y. - Texcm. 21eKkmpoHHbLIL.

https://reader.lanbook.com/book/145361
#235

Peosicum oocmyna: ons aemopuzosannvix
nonv3o08amerell.

Komesepos B.E, Cokonos O.A.
DNEeKTPOTEXHUKA U ANEKTPOHHKA. Y.
1. DnexTporexuuka: TeKCThI JEKIIUH.
— CIIo.: U3o-Bo I'YT'A. 2018.-235 ¢c. -
Cucrtem. TpedboBanusi: ACROBAT
READER 5.X. - b. y. - Texcm:

97IeKMPOHHDBLLL.

https://reader.lanbook.com/book/210584
#10

Pesxcum oocmyna: ona aemopuzosannwix
nonv3o08amerell.

Hosukos FO.H. OcHOBHBIE TOHATHS U
3aKOHBI TEOPHUH IIETIEH, METOIBI
aHaJIM3a MPOLIECCOB B IEMAX:
yaeOHoe rocobue st By3oB. — CII6.:
Jlanp, 2022. — 368 c. - Cucrem.
tpeboBanusi: ACROBAT READER
5.X. - b. y. - Texcm : 21ekmpoHHblil.

https://lib.guap.ru/jirbis2/index.php?opti
on=com_irbis&view=irbis&ltemid=108
Pesixcum oocmyna: ona aemopuzosannuix
nonv3osamerell.

OnekTpoTexHuka. JInHeiHas
AJIEKTPUYECKas LIETb C
COCPEOTOYCHHBIMH MTapaMeTpaMH B
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7. IlepeyeHb AMEKTPOHHBIX 00OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX Jii OCBOCHHUS JTUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

Marepuansl JUisl  BBINOJIHEHUS J1a0OpaTOPHBIX, MPAKTUYECKUX U
KypCOBbIX paboT, BapuaHTbl JUII HX BBIIOJHEHUS, a TakKkKe
https://pro.guap.ru/ AJIEKTPOHHBIN JIEKLIMOHHBIM MaTepuan Mo AUCLUUILUIMHE pa3MeIlaroTcs
BHytpu OUOC T'VAIl «/HTerpupoBaHHas  cpena OOydyeHHUs» B
Te4YeHUe yueOHOro ceMecTpa

TectupoBanust JJisi NPOBEICHUSA KOHTPOJBHBIX PadOT, a TaKkKe s
https://Ims.guap.ru MPOBE/ICHUST TPOMEKYTOYHON aTTECTAllMM Pa3MEMIAIOTCS B CHUCTEME
JrcTaHnoHHoro ooyuenus I'YAII B TedeHne yueOGHOro cemecTpa

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeueHpb uConbp3yeMoOro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIOJTB3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo JUCIUILTNHE

[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmuite 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No mi/mm HanmenoBanue
Inexmponnsiii kamanoe oudbauomexu I'VAII ¢ oocmynom k 6aze noiHomekcmoswix
1 uzoanuu (https://lib.quap.ru.), docmyn uepes ruunwvlii Kabunem yumamens
oubnuomexu I'VAIIT
5 OFC «Jlanwvy (https://e.lanbook.com/), docmyn uepes nuunwiii kabunem uumamens

oubnuomexu I'VAII, a maxace no |P -aopecam I'VAII

9. MarepuanbHO-TeXHHYECKas 6a3a



https://pro.guap.ru/
https://lib.guap.ru/
https://e.lanbook.com/

CoctaB  MaTepualIbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOW ISl  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIpeIcTaBieH B Tadbnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
JIeKMOHHAs ayIUTOpUs OOIIEro JOCTyMa:
1 Creunanu3upoBaHHasi MeOeIb.
ObecnieueH IOCTYI B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obpasoBatensHyto cpeay I'YAII mo Touke gocryna Wi-Fi.

5 Crieninanu3upoBaHHas JJa0OpaTOPUS IEKTPOTEXHUKU: 14-04 u 14-06
— CTeHJIbl JabopaTopHbIC — § MIT. (yn. Tactemno, 15)

3 Crenn "DAEKTPUUYECKUE LIETIH U OCHOBBI SJICKTPOHUKHU" 14-04 u 14-06

(yn. Tacremno, 15)
ITomemmenue 1t camocToATeNnbHOM padoTsl, IHTEpHET-KIIace.
Creunanu3upoBaHHasi MeOelb, BO3SMOXKHOCTD MOAKIIIOUEHUS K 31-05
cetn «HTEpHET» U JOCTYII B AIEKTPOHHYIO HH(POPMAIIMOHHO-

(yn. T'actemo, 15)
obOpasoBarenbHyto cpeny opranusaiuu. 10 I1K, [Tpuatep HP
LaserJetEnterprise 600 M602dn.
[Tomemienue asi caMOCTOSTENbHOM pabOThl 00YJarOIIUXCS -
Uwuranbaeiii 3a51 6ubmmorexku I'Y All: cnienunanusupoBanHas
Me0elb; epCoOHaNbHbIE KOMIBbIOTEPHI — 10 miT.,

5 o0ecriedeH JOCTYII B AJICKTPOHHYIO HH(POPMAIIMOHHO- C-22
oOpazoBarenbuyto cpeny ['YAII o nokanbHON (yn. T'actemo, 15)
BBIYHCIUTEIILHOM ceTh U Touke poctyna WiFi, a Takxke K
AJICKTPOHHO-OMOJIMOTEYHBIM CUCTEMaM, pedepaTUBHON Oa3e
JTaHHBIX Scopus; KonmupoBaibHbIH ammapaTt Kyocera KM2035.

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIllu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEIEHHS MPOMEKYTOYHOH aTTeCTAIIUN

Bu npomexxyTouHOM aTTecTauu [lepeyeHb OLICHOUHBIX CPEACTB
Crircok BOMpPOCOB K 9K3aMEHY;

DK3aMeH 3agauu;

TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapakTtepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIMIHA

5-0ayuIpHAas mIKaIa




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

«OTIIMYHO»
(Ga4uTCHO»

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJICIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHS C MPAKTUUYECKOU
NeATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMaTH3UPOBAHHBIX TTOHITHH.

— npaBWwIbHO BBIOIHWI OT 90% 10 100% TecToBBIX 3a/1aHMil.

«XOpOLIO»
<(Ga4YTCHO»

OO0yuaromuiicst:

— TBEPJI0 YCBOWJI NMPOTrPAMMHBIN MaTepua, IPaMOTHO M IO CYIIECTBY
M3JIaraeT ero, ONMupasich Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JCATEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CHCTEMOM CIIelMaIM3UPOBAHHBIX TOHITHH.

— IpaBUWIBHO BBRIMOJIHIWI OT 70% 10 89% TECTOBBIX 3a/1aHU.

«yZI0BJIETBOPUTEIILHOY
«GAuTEHO

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IpPOrpaMMHBIN MaTepual,
[0 CYLIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOW
JIUTEpaTyphl;

— JIOMYCKaeT HeCYIIECTBEHHbIC OIIMOKN U HETOYHOCTH;

— HCTIBITHIBAET 3aTPYAHEHUS] B NPAKTUYECKOM MPUMEHEHUHM 3HAHHI
HaINpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B (OpMyIHMpPOBAaHUU BBIBOJOB U 0000IIIECHUN;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.

— IPaBUJILHO BBHIMOJIHII OT 51% 10 69% TecTOBBIX 3a/1aHUM.

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3a4YTCHO»

— o0y4arouuiics He YCBOMJ 3HAYMTEIbHON 4YacTH MHPOrpaMMHOIO
MaTepuana,

— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  MpH
paccMOTpeHHH Mpo0sieM B KOHKPETHOM HallpaBIICHUY;

— UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUN 3HAHUIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MOJIOKEHHUS;

— He (pOopMyIHpYET BHIBOJOB U 00OOICHHH.

— IPaBUJILHO BBIMOJHMWI MeHee S51% TeCTOBBIX 3aJIaHUM.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeicTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
Ilepedenp BonpocoB (3a7au) 1uis FK3aMeHa
n/n WHAMKATOpa
Kaxkue ycioBust HEOOXOIMMBI ¥ TOCTATOYHBI, YTOOBI B OIIK-1.3.1
1 nocienosarenbHol RLC-1ienu mpu pe3oHaHce BHIMOIHAIOCH
coorHomenne Ur=U =Uc=U ?
5 Chopmynupyiite ycinoBue rnepenadyn oT HCTOYHUKA B HATPY3KY

MAaKCHUMaJIbHOM MOITHOCTH. Kak Ha3bIBAE€TCS TAKOUM pEKUM?

[Mporekaromuii yepe3 Karymky HHIYKTUBHOCTH ¢ L=0.2 ['H TOK
3 u3MeHseTcs no 3akony 1=1.41sin(314t+45°)A. Onpenenutsb
KOMIIJIEKC JICHCTBYIONIETO 3HAUYCHHSI HANPSDKEHMS Ha KaTYIIKe.

4 Kax cBsi3anb1 Mmex 1y co00# JOOPOTHOCTH KOJI€0aTeTbHOTO KOHTYpa




Y IIMPUHA MOJIOCHI POITYCKaHUs?

[Touemy pe3oHaHC IPU BBICOKOW JOOPOTHOCTH IIETIH OMAceH?
PaccuuTaiite 100pOTHOCTH 1IENU IPU BOJTHOBOM CONPOTUBIICHUU
p=200 OM 1 R=10 Om. Omnpenenurte BeIUUNHY HAIIPSHKEHUS Ha
PEaKTHUBHBIX JIEMEHTaX MpPHU BXOAHOM Hampsikenuu 220 B.

Kaxkue nmapameTpsl 1ienu nepBoro nopsjika Hajio 3HaTh, YTOObI
ONPEJIEIUTh €€ NOCTOSHHYK BpEMEHHU?

Jlalite onpeneneHre CONpoOTUBIICHUIO, HHIYKTUBHOCTH U EMKOCTH.

N306pa3ute (kayecTBEHHO) CUHYCOUJANbHbIN curHai. [lokaxure Ha
PHUCYHKE aMIUTMTYly, IEpUOJI M HaYaJIbHYyIO (a3y curnaia. Kak
BBIYMCIISIETCS JIMHEWHAs U yIiioBas yactota curana? Kak
BBIUHCIISIETCS] IEHCTBYIOIIEE 3HAUYEHUE CUrHaJ1a?

IToueMy BOIBTMETP BKIIIOUAETCS MAPAJLIEIBHO YYaCTKy LIENH, Ha
KOTOpPOM IPOU3BOIUTCS U3MEPEHHUE HAIIPSHKEHUS, @ aMIIEPMETP
BKJIFOYaeTcs nocienoBatenbHo? Kakue TpeGoBaHMs K BHYTPEHHEMY
COIIPOTHBIICHUIO 3TUX MPUOOPOB?

10

K HCTOYHHUKY CUHYCOUAAIIBHOTI'O HAITPAKCHUA IMMOAKIIIOYCHO
AKTHBHOC COIIPOTUBJICHUC. quy PaBCH q)aSOBBIﬁ CABUT MCKAY
HaIlPsAKCHUEM U TOKOM?

11

K HCTOYHMKY CHHYCOMIaIbHOTO HAIPSDKEHUS MOKIIIOUEHA EMKOCTb.
Yemy paBeH (ha30BbIH CIBUT MEXKIY HAIPSHKCHUEM U TOKOM?

12

ITosicuuTe Hanmuuue (1)330B01"0 CABHUI'A U €T0 BCIIMUUHY, €CJIM K HCTOUYHHUKY
MMOAKIIOYCHA TOJIbKO MHAYKTUBHOCTDH WJIM TOJIBKO €EMKOCTD.

13

[Toyemy npu HaNMYKUK B LIENH PEAKTUBHBIX 3J1EMEHTOB
(MHAYKTUBHOCTEH ¥ €eMKOCTEH) MpHU 3alMCH YPAaBHEHHM 110 BTOPOMY
3akony Kupxroda neiictByromniue 3HaueHHs HaPsHDKEHUN HEb3s
CKJIaJIbIBATh alreOpandecku?

14

OO0mbscHuTe, moyemy (azoBbIil CIBUT MEKY HANIPSKEHUEM U TOKOM
B nermsix R-L u R-C umeer pa3uslii 3Hak?

15

OO0mbsacHuTe, moyemy (azoBbIil CIBUT MEKY HAMPSKEHUEM U TOKOM
B nemsix R-L u R-C uzmensieTcst mpu M3MEHEHHH 4acTOThI CUTHAIA
HCTOYHHUKA?

16

Haiinure TOKkM B BETBSIX CXEMBI METOJIOM TOKOB BETBEH (110 3aKOHAM
Kupxrocga

17

18

HaiiguTe TOKU B BETBAX CXEMbI METOAOM KOHTYPHBIX TOKOB

OIIK-1.V.1




14
10m

Bocnonb3oBaBUIMCh ~ METOJOM  3KBUBIEHTHOIO  HUCTOYHMKA
OIIpEAEIUTE BEJIUYMHY CONPOTUBJIEHMSI Harpy3ku Ru M TOK uepe3
HEro B CXeMe IIPU YCJIOBUH, YTO B Ry BblAENsSETCS MakCUMalbHas
MoiHocTb. [lapamerpel anementoB cxemsl: E=12 B; Ri= R2=Rs=4

Om

19
Mo1HOCTb, TOTpedIsieMas LENbI0, COCTOSIIEH U3 apaieIbHO

20 COEIMHEHHBIX KOHAEeHcaTopa u pe3ucropa, P=96 Bt. Tok B
HEpa3BETBJICHHOM YacTu 1enu =5 A, a B BEeTBU C KOH/IEHCATOPOM
Ic=3 A. Onpenenutsb conpoTuBIcHUs R 1 X 371€MEHTOB IIEMH.

21 B mocnenosarensuoit RLC-ienmm R=1 Owm; L=10 mI'H; C=10 MKD.
Onpenenutb pe30HAHCHYIO YaCTOTY M TOOPOTHOCTH KOHTYpA.

29 HeobOxomuMo ompenenuTh mapaMerpbl SKBHBAJICHTHOTO MCTOYHHUKA.
UYTO 1151 3TOr0 HYKHO CHEeNaTh?

23 TpeOyetcs U3MEPUTH HaIpsHKeHHe X0JIOCTOTO xoJa
YeThIpeXnotocHUKa. Kak 3To ocynecTBUTh?

24 Ecnu B 1ienu u3MeHsieTcst BeIMYMHA TOJIBKO OJTHOTO U3

CONPOTUBIICHUH, KAKOM METOJ] pacyeTa sIBISETCS palliOHAIbHBIM?

o5 Ecnu  HampspkeHue, TpPUIIOKEHHOE K  OOKIaJKaM  IUIOCKOTO
KOHJIEHCATOPa, YBEINYNUTH B 2 pa3a, KaKk U3BMEHHUTCS €r0 EMKOCTh?

26 Ecnu yactoTy HampspkeHHs, MPUIOKEHHOTO K 0OKJIagKkaM TMII0CKOTO
KOHJICHCATOPA, YBEIMYUTH B 2 pa3a, KaKk U3MEHHUTCS €r0 eMKOCTh?
UTo npou3oueT ¢ AEUCTBYIOIIMM 3HAUEHUEM TOKA MPU YBEJIUYEHUU

27 qacTOTel B  mocienoBarensHor RC-memmm  mpu  HEM3MEHHOM
MIPUJIOKEHHOM JCMCTBYIOIIEM 3HAYEHUHN HaNpsKEHUs ?
3anummMTe BBHIPAKEHHE JJII MTHOBEHHOTO 3HAYCHMs HAIPSIKEHUS,

28 . -iZ
€CJIM KOMIUIEKCHOE €ro 3HaYeHHe PaBHO U=10e * B
UeMy paBHO AEHCTBYIONIEE 3HAYCHHUE HANPSKEHUS Yepe3 €eMKOCTHOM

29 JJIEMEHT TIPU TOKE i(t) = 2\/§S|n(314t) amrep W BeMWYMHE Xc
paBHoit 50 OM?

30 Kaxk onpenennts K03(pGUIMEHT CBSI3U ABYX WHIYKTHBHO-CBS3aHHBIX
KaTymek?

31 Kak mo ocumiiorpamMmmaM CHHYCOHT HAIIPSKEHUS U TOKa OIIK-1.B.1
ornpeaenuTh $Ha3oBbIid CBUT B rpagycax?

32 Kaxkue n3mepenus B mocieoBaTeIbHOM e TapMOHIUYECKOTO TOKa

HYXHO BBIIIOJIHWUTD, YTOOBI IMOCTPOUTH €€ BEKTOPHYIO IlI/IanaMMY?




Kak no ocumiimorpamMme HanpsiKeHUs HAMTH €ro JISHCTBYIOIIEE

33
3HauYeHHE?
34 Kakoe 3nauenune npunumaet (pazoyacToTHasi XapaKTepUCTHKA LN
IIpU pe3oHaHce?

35 Kpurepuem yero ciyxut 6ajlaHC MOIITHOCTEH?

36 Kak o rpa¢uky nepexogHoro npoiecca enu BTOPOro MopsIKa
OTIPEICTUTH JIOTApUPMUICCKUN TEKPEMEHT KOJIeOaHu?
Kak no skcnepyMeHTaabHO CHATHIM BOJIBTAMIIEPHBIM XapaKTEPUCTHKAM

37 | HENMHEWHBIX AJIEMEHTOB LIETIH TOCTPOUTD PE3YIbTUPYIOUIYIO
BOJIbTAMIIEPHYIO XapaKTEPUCTUKY OTHOCUTENBHO 3aKMMOB HCTOUYHUKA?

38 | Kak nogxiarounTh BaTTMETP U1 U3MEPEHUS] aKTUBHOM MOIIIHOCTH LIeTn?

39 Kak ¢ momorisio BarTMeTpa u dazomMeTpa onpeAeuTh peakKTUBHYIO
MOIIHOCTD LIETIH IEPEMEHHOI0 TOKa?

40 | Kak skcneprMeHTalIbHO CHITh AMILTUTYJHO-YaCTOTHYIO XapaKTePUCTUKY?

a1 Kaxkue onbIThl HY’)KHO BBITIOJIHUTD, YTOOBI ONPEACIIUTh Z-TTapaMeTphl
YEeTHIPEXOIIOCHUKA?

42 Uem KackaJHOE BKIIOYEHHE YETHIPEXITOIIOCHUKOB OTJIIMYAETCS OT
MOCIIEI0BATEIHLHOT0?

43 Tpebyercs HaiiTu cratndeckoe u auddepeHnnanbHoe CONMPOTUBICHNE
HelnuHelHoro >nemenTa. Kak ato cnenars?

44 Tpebyercs onpeaenuTh NOCTOSIHHYIO BPEMEHH LIETIH IEPBOIO MOPSAIKA.
Onumure Nocae10BaTeIbHOCTh BAIIUX JACHCTBUM.

45 [lepeuncnure cnocodsl 1 HAOOP UHCTPYMEHTOB, C IIOMOILBIO KOTOPBIX

MOKHO OIIPEACIINUTE BEJIIMUMHY EMKOCTH KOHACHCATOPA.

[lepedyenp Tem AJIsi BBIOTHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl TPEICTaBICHBI
B Ta0auie 17.
Tabnuna 17 — IlepeyeHb TeM Uil BHIIOJHEHUS! KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

Ne i/
paboThHI

HpHMepHLIfI MEepCUCHb TEM JIA BBIIIOJIHCHUA KYPCOBOI'O HpOCKTa/ KprOBOI\/’I

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM aTrTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIi IepedeHb BOITPOCOB JJIsI TECTOB

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Kon
WHIAMUKATOPA

WNHCcTpyKIus: MpoYnTaiiTe TEKCT, BRIOEPUTE PABUIIHLHBIE OTBETHI 1
obocHyMTe.

SIBIIIETCSL €TO0...

1) aMIUTHTY/THBIM 3HAYCHUEM

2) NeNCTBYIONUM 3HAYCHHEM

3) cperHUM 3HaYEHHUEM

4) cpenHeKBaIpaTHYHBIM 3HAYCHUEM

3aoanue 3aKpvblmoco muna ¢ 8bl60p0]l/l HECKOJIbKUX nNpABUTIbHbLX OMEENIO6

B OEMnu CUHYCOMJAJIbHOI'0 TOKAa U3MECPEHHOC BOJIBTMETPOM HAIIPSAKCHUC

3aoanue 3axkpoimozo muna c 66160poOM 00H020 NPABUTLHO2O OMEema
WHCTpyKIMs: TPOYUTANTE TEKCT U BRIOEPUTE MTPABUIILHBIN OTBET.
Kakue mokazanwusi aMmrepMeTpa npyu U3MEHEHUH 9aCcTOTH HICTOYHHKA
CBUCTETHCTBYIOT O HAIMYUH PEXKMMa PE30HAHCA B MOCIEA0BATEIHHON
RLC-nenu?

OIIK-1.3.1




1) MUHIMYM TOKa

2) MakCUMYM TOKa

3) Heu3MeHHas BeIMUMHA TOKa

4) yMeHbIIIEHHE TOKA C POCTOM YacCTOTHI.

3aoanue omkpvimozo muna b

Wuctpykuus: IlpouwnTaiite Tekct, 3amummre Tpedyemoe
BbIpakeHre. OOOCHYHTE OTBET.
3 B mnocnenosarensaoit RLC-1ienu cHHYCOMIANBHOTO TOKa BCE
BOJIBTMETPHl HMMEKOT OJMHAKOBbIE IOKa3aHus — 54 B. 3anummre
BBIpQKEHHUE JJII MTHOBEHHOTO 3HAa4YeHHsS OOIIETr0 HANpPSDKEHUS, eCIH
HavanpHas (Ba3a HANPsHKEHNs HAa MHIYKTUBHOCTH paBHa 387,

3aoanue 3aKpvimoco muna Ha YCMAaHosleHue CoOOmeemcmeus
WNuctpyknusa: IlpouwTaliTe TEeKCT W ycTaHOBUTE cooTBeTcTBHE. K
KOKIOW BEIWYMHE, YKAa3aHHOW B JIEBOM CTOJOme, moadepure

COOTBETCTBYIOIIYIO €IMHUILY U3MEPEHUS B IPABOM CTOJIOIIE. OIK-1.Y.1
Bennunna Enununna nsmepenns
A) ConpoTHBieHNE 1. ®dapan
4 b) [IpoBogumocTh 2. Om
B) EmMkocTh 3. I'enpu
I WNHIyKTUBHOCTD 4, CuMeHc
3anuimmuTe BeIOpaHHbIe HU(PBI 10 COOTBETCTBYIOIIUMU OyKBaMHU:
A b B r
3aoanue omkpvimozo muna A
WNHcTpyKuus: MpoyuTaiTe TEKCT U 3aUIINTe TpeOyeMoe BhIpakeHHe
5) JUIS TIOJIHOTO COIPOTUBIICHUS LIETIH.
Hanwummre BbipakxeHue 1 TOJTHOTO CONPOTHBIIEHUS Z
nocyiefoBarenbHol RL-11enu cuHyconaanbHOro ToKa
3aoanue omkpvimozo muna b
WHcTpyKuus: npodnTaiiTe TEKCT U ONPEAeIuTe TUIl U BETUYUHY OIK-1B.1

COINPOTHUBIIEHUS HArpYy3KHU IPU 33JaHHBIX MTHOBEHHBIX 3HAUEHUAX
HanpsbkeHus | Toka. OO0CHYiTe OTBET.
6 MrHoBeHHbIEe 3HaU€HUsI TOKa U HaIPsDKEHUS B Harpy3Ke 3aJ1aHbl

creayomuMu Beipaxerusmu: | = 0,2sin (376, 8t + 800) A,
u =250sin (376, 8t + 1700) B. Ompenenure THIT U BETUIUHY

CONPOTHUBIICHUS HarPy3KHU.

Cucrema OLleHMBaHUS TECTOBBIX 3aJaHUM:

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM OJHOIO BEPHOIO OTBETA U3
YeThIpeX MpPeIIOKEHHBIX W OOOCHOBaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM IPABHIBHO
yKa3zaHa 1M@pa U NpUBEIEHBl KOHKPETHBIE apryMEHTHI, MCIOJIb3yeMble NMPHU BBHIOOpPE OTBETA.
[TonHOEe coBmageHHE ¢ BEpHBIM OTBETOM OllEHUBaeTcs 1 OaljioM, HEBEpHBIH OTBET HJIM €ro
orcyTcTBHe — 0 6aoB.

2 tun) 3asanue KOMOMHHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKMX BapHaHTOB OTBETa U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBHIBHO
yKa3aHbl HUQPHI U MPUBEIEHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble TP BBHIOOpE OTBETOB.
[TomHOE COBMazieHNE ¢ BEPHBIM OTBETOM OIleHWBAeTCs 1 0ayuioM, €Ciii JOMYIIEHbl OMIMOKU HIIH
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 tum) 3agaHue 3aKpbhITOrO THUIMA HAa YCTAHOBJIEHHE COOTBETCTBHUS CUMTAETCS BEPHBIM,
€CIIM yCTaHOBJIEHbI BCE COOTBETCTBHS (MO3UIMM W3 OIHOTO CTOJIOIAa BEPHO COMOCTABIEHBI C




NO3ULIMAMU Apyroro ctoibua). [lonrHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlieHuBaeTcs 1 Oammom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amioB

4 Ttun) 3amaHue 3aKpbHITOrO THUIA HA YCTAaHOBJIEHUE IOCIEAOBATEIbHOCTU CUMTAETCS
BEPHBbIM, €CJIM IpPaBUJIbHO YyKa3aHa BCs nocienoBarenbHOCTh nu¢p. [lomHoe coBmanenue c
BEPHBIM OTBETOM OIICHHMBaeTCs |1 OaiioM, eciii JOMyIIeHbl OIMOKY I OTBET OTCyTCTBYeT — 0
0asioB.

5 tumn) 3amaHue OTKPBHITOTO TUMA C Pa3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH
OTBET COBIAJAET C STAJIOHHBIM I10 COAEP)KAHUIO M IoyiHOTe. [IpaBMiIbHBIA OTBET 3a 3aJaHue
OlLICHHBAeTCs B 3 Oaiuia, €CIiv JIOMYIICHA O/IHA OMIMOKa \ HETOYHOCTH \ OTBET NMPABUIIBHBIN, HO HE
HoyHbI — 1 Gas, eciu gomymeHo 6onee 1 ommOKu \ OTBET HENMpPaBHIIBHBIN \ OTBET OTCYTCTBYET
— 0 Oamos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOpPMBI
00ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPAAOK M MPOLERYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHON aTTeCTaluy 00yJaroIIuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuania.

OcCHOBHOE Ha3HAYCHME JIEKIIMOHHOIO MaTepuanga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPYECKOH pabOTBI COBMECTHO C IIPENOJIaBaTEIIEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NIpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOosBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUNM O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIne rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOTI'O TOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHIA.




JIeKUMOHHBIA MaTepuaJl MOXET CONPOBOXKAATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JISKIIMOHHOTO MaTepHania:

— OCHOBHbIE TOHSTHUS U 3aKOHBI TEOPUU ITEKTPUUECKUX LICTICH;

— Mertoabl pacyeTa 3JIEKTPUUECKUX 1IETIeH TOCTOSTHHOTO TOKA,

— Amnanus 1nenei rapMOHUYECKOr0 TOKA;

— AHanu3 UHAYKTUBHO-CBA3AHHBIX 1CTICH;

—  YeThIpexmnoJIFOCHUKHY;

— llenu HeCMHYCOMIAJIBHOTO TOKA;

— Henuneligple neny NOCTOSIHHOI'O TOKA,

— Kitaccnueckuit MeTo1 aHanM3a MePEXOIHbIX MTPOLIECCOB.

11.2. Metoauyeckue yKa3aHus I 00y4JaromUXCs 10 yYaCTHIO B CEMUHapax
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

11.3. MeTtoauveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHITUU
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

11.4. Metoauueckue yka3aHusl A OOy4arolMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OPATOPHBIX paboT OOydYarOMmMHCS [OJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAIM(UKAIMOHHONW XapaKTEPUCTHKOW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTopHBIX PabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUS JUCLUIUIMHBI, ONIpEeNesiseMoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIUM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JETAJIN3alMs TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 71a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajanus U TpeOOBaHUS K MPOBEICHUIO JIA0OPATOPHBIX PA0OT MPUBEACHBI B CIACAYIONIUX
UCTOYHUKAX:

1. DnexrporexHuka: adboparopHsiii mpaktukym/ B.A. I'onmyokos, C.}FO. MenbHUKOB. —
CII6: Uzn-Bo I'VAIL, 2023 — 82 c. - Cuctem. TpeboBanus: Acrobat Reader 5.x. b. 11.
Texcm: snexkmponnswiii. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
Pesxcum oocmyna: ona aemopuzosannuvlx nonvszoeamenet

2. DnexTtpoTexHHKa: 1adoparopHblii npaktukym / C.WU. bapaunckwuii [u ap.]; C.-Iletepd.
roc. yH-T a’pokocM. npubopoctpoenus. - CII6.: Uzn-so I'VAII, 2017. - 190 c. —
Cuctem. TpeGoBanus: Acrobat Reader 5.x. b. u. Texcm: snexmponnwvii. URL:
https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
Peoicum oocmyna: ona aemopusosannuvix noivzoeamernetl

CTpykTypa u d)ODMa OoT4yEeTa O J'Ia6ODaTODHOI7I pa60Te




Otuer o naGopaTtopHOil pabore MMeeT (HOpMy TEKCTOBOT'O JTOKYMEHTa, COJEpIKallero
1e7b J1a00paTOpHON pabOoThI, CXEMBI SKCHEPHUMEHTOB, TAOJIUIBI C HKCIIEPUMEHTAIBHBIMH |
pacyeTHBIMU TaHHBIMH, PE3YJIbTAaThl SKCIIEPUMEHTOB U PAacueTOB B BUAE IPa(pUKOB, BEKTOPHBIX
JMarpaMM, a TaKkKe BBIBOJIBI I10 UTOT'aM MPOJIETIaHHON paboTHI.

TpeboBanus kK 0OpPMIICHHIO OTYETA O Ja0OpPaTOPHOM padboTe

OTder MOODKEH CcOAepX aTh TUTYIBHBIM JIHCT, a €ro COJCpKAaHUE JOJIKHO OBITh
odopmireno coriacHo ['OCT 7.32 — 2017.

HopmatuBHas nokymeHTamus, HeoOXxoaumas misi OQOpMIICHHS, TpHUBEICHA Ha
snekrponHoM pecypce I'VAIL: https://guap.ru/c/regdocs/docs/nir

11.5. Meroauyeckue yka3aHus Il 00yJaroIIUXCs 10 BHITIOJHEHUIO KYPCOBOTO MPOEKTa/
KYpPCOBOM pabOThI
VY4eOHBIM IIJIAHOM HE TPETyCMOTPEHO

11.6. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETojaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

B mporiecce BBIMONHEHHUS CaMOCTOSITEIIBHONH paboOThl y oOyuaromerocss (GopMUpyeTcs
1esiecoo0pa3Hoe IIaHupOBaHUe Paboyero BpeMeHHU, KOTOPOE MO3BOJISICT €My Pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00CCIICUMBAET BBICOKUM
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepUallaMK,  HANpPaBISIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarOIUXCs SBISICTCS Y4eOHO-METOIMICCKUI MaTeprall 1o TUCIUTUIHHE.

11.7. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIATIIIVHBI.

Texymmit konTpons ycneBaemoctH (TKY) ocymectBiasercs mnyreM HpOBEIEHUS
TECTUPOBAHUS B CEMECTPE, a TAKXKE MYTEM OLIEHKH BBIIIOJHEHUS J1abOpaTOPHBIX padoT.

B cnydae HeBbmonHenus ycioBuih TKY oOyuarommiics npu  HpOXOKICHUU
IIPOMEKYTOUYHOM aTTECTAlMU HE MOKET MOIYYUTh OLICHKY BBIIIE, YEM «YAOBJIETBOPUTEIIHLHON.

11.8. Mertoanueckue ykazaHHs Il OOYYAIONIMXCS 10 MPOXOKACHUIO MPOMEKYTOUHOM
aTTECTALUH.

[Ipomexyrounas  artectauus  OoOydaloIIUXCsl — MpeAycMaTpUBaeT  OICHHBaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYyYEHHBIX OOydYaromMMcs B Ipoliecce
U3y4eHHs BCel AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CaAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
NPUMEHSTh UX JUIS PEHIeHUs MPAaKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM M 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOpOULIO», «yIOBIETBOPUTEIILHOY, HEYIOBIETBOPUTEIBHOY.

[TpomexxyrouHast arrecTanus IPOBOAUTCS B (GopMe NHCbMEHHBIX OTBETOB
00y4aroluxcsi Ha BOMPOCH! 110 U3yUYEHHOMY MaTepually U pelieHus 3afad. Bpems BbIIOTHEHUS
3agaHuii — oauMH vac. B cioydae cmaum Bcex Ja0opaTOpHbIX paboOT B ceMmecTpe Ha
MOJIOKUTEIBHYIO OLIEHKY TpPUMEHSeTCSl WIKajda OLIEHMBAHMSI COTJIACHO KPHUTEPHUSIM OLEHKU



ypoBHS CHOPMUPOBAHHOCTH KommeTreHuud (Tabn. 14). B chmydae, ecnu He BBIIOTHEHBI
nabopaTopHbIe pabOTHl B CEMECTpPE, Ha DK3aMEHE OOYUYaIOIUICS HE MOXKET IMOJYYUTh OLECHKY
BBIIIIC, YEM «YIOBIICTBOPUTEITHHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




