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AHHOTaNINA

Hucuumimuza «llepexomgnsle mpolecchl B 3JIEKTPUYECKUX CHCTEMAax» BXOAWUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HanpasyieHUIo MoAroToBku 13.04.02 «DnekTposHepreTKa 1 MIEKTPOTEXHUKA» HAIPaBIEHHOCTU
«MeHeKMEHT B 3JIeKTpodHepreTukey. Jluciumimaa peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[IK-2 «cnocobeHn pa3pabaTbiBaTh M OOOCHOBBIBATH MPOEKTHBIE pELICHHs B 00JacTu
po(heCcCHOHAILHOM IEATEIIEHOCTI

CopepxaHue UCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C H3YYCHHEM
CTYACHTAaMH OCOOCHHOCTEH NMPOTEKaHHs MEPEXOJHBIX MPOIECCOB B AIEKTPUUYECKUX CHUCTEMAX,
MPAKTUYECKUX METOJOB pacyeTa TOKOB KOPOTKOIO 3aMbIKAHUSI U HANPSHKEHUHM MpU pa3iIMyHBIX
BH/IaX KOPOTKUX 3aMbIKaHH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO TpoIiecca: JISKIIUH, PAKTHIECKUE 3aHATH, 1a00paTOpHBIE pabOTHI, CAMOCTOSTEIbHAS
paboTa oOyuaromierocs.

[IporpaMMo#l IUCHUIUIMHBI HPEAYCMOTPEHBI CIEAYIOLUIUME BHUbI KOHTPOJS: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAMCIIUIUIMHBI COCTaBisieT 4 3a4eTHBIX enuHulbl, 144
Jaca.

S3bIK 00y4YeHUs IO JUCHUILIMHE KPYCCKHUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenopaBaHus JUCHUTUIMHBI
dopmupoBaHrue y oOydarommuxcs Npo(ecCHOHATBbHBIX 3HAHMK W YMEHHHM B 0O0JacTH
aHaJan3a MEepPeXOJHBIX MPOLECCOB, MPOUCXOMAIIUX B DJIEKTPUUECKUX CUCTEMAX B Pa3IUUYHBIX
pexxumax e€ padoThl, 1 OCBOCHHUE METOOB pacu€Ta peKUMHBIX ITapaMeTPOB.

1.2. JlucumnimHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHHH, 00pa30BaTEeNILHOI MPOrpaMMBbl BBICILIETO 00Opa3oBaHUs (Janee —
OIl BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUIUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbprare n3ydeHHs AMCHMIUIMHBI OOydaroImuiics JOJDKEH 00JagaTh CielyIonuMu
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIMy 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpymnmna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTHUKEHUS
HanuMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUHA
KOMIIETEHIIUU

[1K-2 criocoben

pa3zpabaThiBaTh U K212
-2.J1.2 BeIOUpaeT 3IIeKTPOoO0OPYIOBAHUE U
000CHOBBIBATH A P P pya

[TpodeccronanbHble METO/Ibl pacyera ero napaMeTpoB 1
IIPOEKTHBIE PEIICHUS

KOMITETECHIHH B 0BACTI XapaKTEPUCTHK MTPU IPOSKTHPOBAHUH O0HEKTOB
. | mpodeccnoHaNbHON NeATETLHOCTH
poQeCCHOHAIBHON
JIeATEIILHOCTH

2. Mecro nucuumianssl B ctpyktype OI1
JucuumnimHa MoXeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS

IIPYU U3YUYEHUH CIENYIOUINX AUCIUTLINH:

— MaremaTnueckne METOIbl U MOZIEIIN B HAYYHBIX MCCIIEIOBAaHUSAX;

— OJIEKTPUYECKHE CUCTEMBI U CETH.
3HaHUs, TIOJIyY€HHbIE MpPU M3YYEHUM Marepuaja JaHHOM [UCUUIUIMHBI, HMEIT Kak
CaMOCTOSITENIBHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:

— HHTennekTyanbHble CUCTEMBI 3JIEKTPOCHAOKEHMS;

— IIpousBoxncTBEHHAs NPOEKTHAS IPAKTHKA.

3. O0beM U TpyJ0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

TpynoemMKocTs 1o
Bunx yuebnoi paboThl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmep OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 34 34
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:

nexkuuu (JI), (gac) 17 17

npakTuueckne/cemunapckue 3ansatus  (113), 17 17
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(gac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) o7 o7
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3. JK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMEH

4. CopepxaHue JUCIUTUTMHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3jieiaM U BUJAM 3aHSATHI.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, X TPYAOEMKOCTh

Jexuuu | 113 (C3)| JIP KII CPC

Paznensl, TEMBI JUCLIMIIINHBI (4ac) (ac) (1ac) (4ac) (1ac)

Cemectp 2

Paznen 1. [ToHsATHE YCTOMYMBOCTH AIEKTPUUECKON
CHUCTEMBI.

Tema 1.1. BnusHue napameTpoB  3JIE€MEHTOB
ANEKTPUYECKON CUCTEMBI Ha €€ YCTOMYUBOCTb. 4 15
Tema 1.2. BnusiHue pexxumMa 3JeKTpOCHA0KEHUS B
ANEKTPUUECKON CUCTEME Ha €€ YCTONUHUBOCTb.
Tema 1.3. Bausinue pexuma K3 B anekTpuueckoi
CHCTEME Ha €€ YCTONYHUBOCTb.

Paznmen 2. MaremaTHueckue MOJETH 3JIEKTPUUECKOM
CHUCTEMBl M €€ DJJIEMEHTOB, HCIOJb3yeMbIE B
MPaKTUIECKUX pacyerax 3JIEKTPOMArHUTHBIX
HEPEXOHBIX IIPOLIECCOB.

Tema 2.1. 3aMbIKaHNE B PACIPEIEIUTENBHBIX CETIX U 4 4 15
cUcTeMax JIeKTPOCHAOXKEeHNSI.

Tewma 2.2. CumMeTpHUYHbIE KOPOTKHUE 3aMbIKaHUS B
3JEKTPUUYECKUX CHCTEMAX.

Tema 2.3. IIpocToe 3aMbIKaHUE HA 3EMIIIO.

Pazgen 3. IlpakTrueckue pacueTbl CAMMETPUYHOTO K.3.
B QJIEKTPUYECKHX CHCTEMAX.

Tema 3.1. lonyiieHus, npUMeHsIEMbIE IIPU pacyeTe
TOKOB K.3. B CJIOKHBIX DC. 4 6 5 15
Tewma 3.2. Onpenenenue MepuoOANIECKON
COCTaBJISIIOLIEH U yIapHOTO TOKa K.3.
Tema 3.3. MeTos1 TUIIOBBIX KPUBBIX.

Pa3nen 4. IlpakTudeckre METOBI PacUETa PEKUMOB
3JIEKTPUIECKUX CHCTEM C HECUMMETpPHEH.

Tema 4.1. IlpuMeHeHne MeTOJa CHMMETPHYHBIX
COCTaBJISIONIMX TIPU aHATTU3E PEKUMOB C
HECUMMETpPHE.

Tewma 4.2. CxeMbl 3aMeIeHNs Pa3THIHBIX
MOCIIE0BATENBHOCTEH.

Tewma 4.3. [locTpoeHne BEKTOPHBIX JUarpaMM TOKOB
Y HANPSDKEHUH MPU PA3JIMYHBIX BUJIAX K.3.
CpaBHeHU€e pa3IM4HbIX BUIIOB K.3.

Htoro B cemectpe: 17 17 17 57

Htoro 17 17 17 0 57




IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEICTBEHHOM  BBIIOJHEHUHU
Oo0y4aromMMHUCS  OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oyaymien
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3esioB U TeM JEKIMOHHOTO [IUKJIIa

Howmep pasznena Haspanue u conepxaHue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 [ToHsiTHE YCTOMYMBOCTH 3JEKTPUUECKON CUCTEMBI.

Buabsl yCcTOMYMBOCTH 3HEpProCHCTEMbl. BilMsHHME mDapaMeTpoB 3JIEMEHTOB
3JIEKTPUYECKOM CHUCTEMBI Ha €€ YCTOMYMBOCTb. BiMsHME NPOOJIBHOIO
MHAYKTUBHOIO  COINPOTUBIEHUS. BiMsHME aKTUBHBIX CONPOTHBIICHUN
3JEMEHTOB. BiusHHE IIyHTUPYIOIIET0 WHAYKTUBHOTO CONPOTUBIICHUS.
BinsHue mryHTHpYIOLEro €MKOCTHOIO CONpOTHUBIIEHUS. BiusHue pexuma
AIEKTPOCHAOKEHUS B AIEKTPUUYECKON CHCTEME Ha €€ YCTOMUMBOCTh. Brusinue
pexuma K3 B osnexkrpuueckoll cuUCTeME Ha €€ yCTOWYMBOCTb. MeTon
momanei. Koaddunment 3anaca.

2 Marematnueckue MOJEIN JJIEKTPUYECKOM CHUCTEMBI M €€ DJJIEMEHTOB,
UCIIOJIb3YEMBIE B NPAKTUYECKUX pacueTax 3JIEKTPOMAarHUTHBIX MEPEXOIHBIX
nporeccoB. CxeMbl 3aMenieHust U ux napaMeTpbl. CriocoObl ipeoOpa3oBaHus
cxeM 3amelleHus. BiusHue cuctembl Bo30yKIEHUs Ha MEPEXOIHbIN Impoliecc.
VYnapubiii Tok K3. 3aMbikaHue B pacnpelesUTeNbHBIX CETSIX U CHUCTEMax
anekTpocHaOxkeHus. CUMMETpUYHbIE KOPOTKUE 3aMBIKAHUS B AJIEKTPHUUECKUX
cucremax. [IpocToe 3aMbIKaHuE HA 3EMIIIO.

3 [TpakTuyeckue pacyeTbl CUMMETPHUYHOIO K.3. B AJIEKTPHUUECKUX CHCTEMaXx.
Jomnymienus, npuMeHsieMble IpU pacueTe TOKOB K.3. B CIOXHBIX OC.
OnpeneneHne NepuoIUUYECKON COCTaBISAIONIEN M yIapHOro TOKa K.3. Meron
TUIMOBBIX KPUBBIX. OCOOEHHOCTH pPacuyeToB TOKOB KOPOTKOTO 3aMbIKAHUS B
AJEKTPOyCTaHOBKaxX HampsbkeHueM g0 1000 B.

4 IIpakTHueckre MeETOABI pacyeTra pPEKHUMOB JJIEKTPUYECKUX CHCTEM €
HecummeTpuei. [lapameTpbl SJEKTpUUECKHUX MAaIlWH, TpaHCPOPMaATOPOB
(aBTOoTpancopmaTopoB), O0OOOIIEHHBIX HArpy30K, BO3AYIIHBIX JIUHUMH
alieKTporepenad M kKabenmeil MO  OTHOIIGHHWIO K  TOKaM  pa3HBIX
nocieaoBareabHocTe. [[puMeHeHne MeToa CUMMETPUYHBIX COCTaBIISIFOIIMX
IpU aHAIM3€ PEXUMOB C HecumMmeTpueil. CxeMbl 3aMelleHUs pa3IUuYHBIX
MOCJIENOBATEIILHOCTEH. [TpaBuio SKBUBAJICHTHOCTH TOKA MPSAMON
nocyienoBareabHOCTH.  [locTpoeHHe  BEKTOpPHBIX  JAMarpaMM  TOKOB U
HaNpsDKEHUHM IIPU pa3iiMyHbIX BUAAX K.3. CpaBHEHHUE pa3IMYHbIX BUJIOB K.3.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 aux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYydOEMKOCTh, |MPaKTHYECKOH |pasmena
/1 3aHATUN 3aHATUN (gac) MOJTOTOBKH, | IHCIUTI

(Jac) JIUHBI
Cemectp 2
1 | CocraBneHue cxembl perieHne 2 2 1
3aMEIlEHUs ¥ paciyeT | CUTYallMOHHBIX 3aja4
apaMeTpoB ee




JJIEMEHTOB.
2 | OnpenencHue perieHue 3 3 3
MePHOUICCKON U | CUTYallMOHHBIX 3a/1a4
arepuoIuYeCcKou
COCTaBJISIONINX
Toka K3 B 3amanubIi
MOMEHT BpEMEHU
3 Pacuer perieHue 3 3 4
CUMMETPUIHBIX CUTYallMOHHBIX 3a/1a4
PEXKUMOB KOPOTKHUX
3aMbIKAaHU U
4 Omnpenenenne perieHue 3 3 4
yJIapHOTO TOKA CUTYallMOHHBIX 3a/1a4
KOPOTKOT'O
3aMBIKaHUs
5 Pacuer penieHue 3 3 5
HECUMMETPUYIHBIX CUTYallMOHHBIX 3a/1a4
KOPOTKUX
3aMbIKaHU U
6 [TocTpoenue perieHue 3 3 5
BEKTOPHBIX CUTYallMOHHBIX 3a/1a4
JUarpamMmm TOKOB U
HaIpsDKEHUN
Bcero 17 17
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTh MPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HanmenoBanwue 1a00paTopHBIX paboT TpynoemKocts, | mpakTHHECKOH | paszena
/1 (dac) MOJATOTOBKH, | JAUCIHII
(gac) JIMHBI
Cemectp 2
1 HccnenoBanve BIUSHUSA HA CTATUYECKYIO 6 6 3
YCTOWYMBOCTh HATYPHOTO CHHXPOHHOTO
reHepaTopa BUIa KOPOTKOTO 3aMBIKaHUS B
AIEKTPOIHEPTETHIECKOM CHCTEME
2 UccnepoBanue BAUSHUSA Ha JUHAMUAYECKYIO 6 6 3
YCTOWYMBOCTh HATYPHOTO CHHXPOHHOTO
reHepaTopa JIIUTeIbHOCTH KOPOTKOTO
3aMBIKaHUS B
DJIEKTPOIHEPTETUUECKOM CUCTEME
3 AHaIn3 NepexoIHbIX MPOIECCOB MPU 5 5 4
HecuMMeTpuuHbIX K3 B aeKTpUueckoit cetu,
MMUTAIOIIENCSA OT UCTOUYHHUKA OECKOHEUHOMN
MOIIHOCTH
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0IuLe 7.

Tabauna 7 — Buabl camocToaTenbHOM paboThl U €€ TPYJA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3yueHne TeopeTUYecKoro Marepuasia
40 40
nucuurinHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 10 10
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 7 7
arrectanuu (I1A)
Bcero: o7 o7

5. IlepeueHp yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENILHON paboThl OOYYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevyaTHBIX U DJICKTPOHHBIX YUEOHBIX H3TaHUN

Tudp/ KomnudecTBo 9K3eMITIsSpOB B
URL a P cc bubnuorpaduueckas ccpuika OubmoTeKe
i (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

YyebHoe nocooue o JHUCLUITINHE
«IlepexoaHple MPOIECCHl B JIIEKTPUUYECKUX
cucremax» / CocraButenu: O.5. Conénas, 50
A.B. Pricun, C.B. Conéusrit. — CIIb: T'YAII,
2020. - 65 c.

ISBN 978- | OcHOBBI TeOpHH NEPEXOAHBIX MPOIIECCOB U 50
5-8088- ycroitunBoctu: yuel. mocodue / O. 5.

1512-4 Conénas, A. B. Pricun, C. B. Conénniii, B. I1.
Ky3zbpmenko. — CI16.: 'VAIL 2020. - 63 c.

Kproukos WN.I1., Hexnenaer b.H., CrapmmnoB 50
B.A. u np. "Pacdyer KOPOTKHMX 3aMbIKaHUH U
BBIOOp 3J1eKTpo0OOpyAOBaHU". - M.:
W3narensckuit nentp "Axkanemus", 2005. -
416 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
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[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITHOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 - TIlepedeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHEeT»

URL agpec HaumenoBanmue
http: www.gost-r.com/ CripaBouYHbIC MaTEPHAIbI I HOPMATUBHBIC JJOKYMEHTBI I10

QJICKTPUYCCKUM CHUCTCMAM.

http://anekTpoTeXHUUECKHI- | DICKTPOTEXHUUECKHUHA MOPTALPG. DIESKTPOTEXHUUIESCKUH TTOpTa
noptai.pd/ st cryaentoB BY30B 1 mHKEHEPOB.

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTIONIB3yEMOT0 IPOTPAMMHOTO oOecIieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHUS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOrO MpoIiecca Mo AUCIHUILIHHE

[lepeyeHp uCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabaure 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 | MynbTumenuitHas JeKIMOHHAS ay IUTOPHS 21-21 BM, 21-18 BM
KommbrotepHsrii kiacce 31-04 BM
JlabGopaTopus 7eKTpOCHAOKEHUS 31-03 BM

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 10 TUCIUTIINHE MPUBEACH B Tadyme 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

By npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BOMpPOCOB K IK3aMEHY;
TecTsl.
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10.2. B kauecTBe KpUTEpHUEB OICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyYaIONMMUCS MPUMEHSIETCS S-0aTbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHune cemecTpa MOXKET UCIOIb30BaThCA
100-6annpHast ~ mKajma  MOJIYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHiA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHS;

— yMeJ0 00OOCHOBBIBACT U apTyMEHTUPYET BBIBHIa€MbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GavTCHO»

— 00y4Jaromuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
10 CYUIECTBY WU3JlaracT €ro, OIUPasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C IPAKTUYCCKOH JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.

«XOpOoLIO»
<Ga4YTCHO»

— oOyuaromuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIara€T €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIONyCKaeT HEeCYIIECTBEHHbIE OIMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUS B MPAaKTUUYECKOM IPUMEHEHHHM 3HaHUI
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4dHBIC MTOJOKEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHOH YacTH MPOrPaMMHOTO
MaTepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;

— He (GOpMYJIHPYET BBIBOJIOB M O00OIICHU.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne /m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Koz
WHJIMKaTopa
1. OxapakTepu3yuTe MOHITUE YCTOMYUBOCTH SHEPTrOCUCTEMBI. MK-2.J1.2
2. [Iepeuncnure BUAbl BO3MYILEHUH, BIUAIOLIIMX HA CTATUYECKYIO
Y JUHAMUYECKYIO YCTOMYUBOCTh CHCTEMBI.
3. OxapakTepu3yiTe Ipoecc EKTPOMArHUTHOTO U
3IEKTPOMEXAHUUYECKOIO IMEPEXOTHOTO MPOLIECCA B JIEKTPUUECKON
CUCTEME.
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4. BosMmymenus B cucreMax. Buapl yCTOMYUBOCTH.

5. Buipl pe:)XxMMOB CHCTEMBI DJIEKTPOCHA0XKeHUs. Bubl
MEPEXOIHBIX MPOIIECCOB U UX XapaKTEPHbIC TPU3HAKHU.

6. Yrto noHNMAaeTCs 110 TMHAMWYECKON M CTaTHYSCKON
YCTOMYMBOCTBIO 3JIEKTPUUYECKON crcTEMBI?

7. Bupl kopoTkux 3ambikanuii. OTHOCUTENbHAS BEPOSITHOCTD UX
BO3HUKHOBEHHUSI B DJIEKTPUUYECKUX CUCTEMAX.

8. Buasl Hecummetpun. [IpuBenure cxemMaTH4eCK COOTHOILICHUS
MEXy TOKAaMH 110 METOAY CUMMETPUYHBIX COCTABJISIOIINX.

9. Kakue cyiiecTByOT BUbI HECUMMETPUYHBIX KOPOTKUX

3ambikanuii? Kakue u3 HUX HanboJiee 4acTo BCTPEYalOTCs B
BBICOKOBOJIbTHBIX CETAX?

10. Kaxue BuzibI HapyIIeHUs1 peKUMa OTHOCSITCS K MPOJAOIBLHON 1
MONEPEYHON HECUMMETpUU?

11.  Ilpuumnbl Bo3HuKHOBeHUs1 K3 B cucTeMax ayieKTpocHa0KEeHHUS.
12. Yto noHMMaeTcs oj ycTaHOBUBIIUMCS pexxumoM K37

13. OcCHOBHBIE JIOMYIICHUS TIPH paACUYETe dIIEKTPOMATrHUTHBIX
MIEPEXOIHBIX MPOIIECCOB.

14, Ha yem ocHOBaHBI TOYHOE U IPUOJIMKEHHOE TIPUBEICHHE

MapaMeTPOB JIEMEHTOB MIEKTPUIECKON CETH B CXEMax 3aMEILCHUs PU
pacuere TokoB K3?

15.  Kak 3aBucar pe3ynbraThl pacuera TokoB K3 o metony
NpUOIMKEHHOTO IPUBEEHUS OT BbIOOpa 0a3UCHBIX YCIOBUNA?

16.  Kak ompenenuts CONMPOTHBICHHE YHEPTOCHUCTEMBI, €CITH
HEU3BECTHA

MOIITHOCTh KOPOTKOTO 3aMbIKaHHSI?

17.  Ilpueaenue DJIC u cOnpoTUBIECHHUIA IEMEHTOB CXEMBI K
BBIOpAaHHBIM 0a3MCHBIM YCIIOBUSIM.

18.  OcobenHocTu MpeoOpa3oBaHMsI CXEM 3aMEIleHUs.

19.  Meroauka onpenencaus pe3yibrupyromux JC u
CONIPOTUBIICHU.

20. KpuBsbie n3meHnenus Toka u ero cocrasistomue mpu K3.

21.  OmnpezneneHue HKBUBATIEHTHON MOCTOSHHONW BpeMEHHU
anepuoINYECKON COCTABJISIONIEH TOKA.

22. OCHOBHbBIE XapaKTEPUCTUKU U ITapaMeTpbl CHHXPOHHOU
MAIHBI.

23. Kak yunTbiBaeTcs B pacuerax BIUsiHHE Harpy3ku mpu K3.
24, Bimstnne APB Ha ycTOMYMBOCTH 3HEPrOCHCTEMBI ITPU
BHe3anHoM K3.

25. Meroa TunoBsIx KpuBbIX. [lopsinok pacyera.

26. OcobeHHOCTH yueTa 3JIeKTPOABUraTeNel Mpu pacyeTe TOKOB
K3.

27. Ocob6ennoctu pacuera TokoB K3 B cetsix 1o 1000 B.

28.  OCOOEHHOCTH COCTABIICHUS CXEM 3aMEIICHUS Pa3THIHBIX
MOCJIeI0BATEIbHOCTEH.

29. Kak n3MeHsI0TCS COMPOTHUBIICHHS DJIIEMEHTOB CXEMBI JIJISl TOKOB
00paTHOU M HYJIEBOM MOCIEeI0BATENBHOCTH?

30.  Yro moHMMaeTcs NOJ KOPOTKUM 3aMbIKAHUEM B IEKTPHUUECKUX
cucremax?

CpaBHEHHE BHIOB KOPOTKOTO 3aMbIKaHHSI [0 YaCTOTE BO3HUKHOBEHUS B
ANEKTPUYECKUX CETSX.
31.  CnocoObl M TEXHUYECKHE CPEACTBA orpaHudeHus1 TOkoB K3.
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32.  MoxHo 11 npu pacuere TOKOB K3 110 THIIOBBIM KPHBBIM
00BEINHUTH B

OJTHO PKBHUBAJIEHTHOE COMPOTHUBIICHUE UCTOYHUK MUTAHUS OT
SHEPrOCUCTEMBI C BETBSIMU IIUTAHUS OT TEHEPATOPOB M €CIIH HET, TO
nouemy?

33. B kakux ciyuasx nepuonuydeckas coctapistomas Toka K3 ot
TeHEePaTOPOB HE MEHSAETCS] BO BPEMEHU?

34. JI7Ist KaKMX 3JIEMEHTOB HJICKTPUYECKON CETH COIPOTHUBIICHHUE

[10CJIeI0BATEIBHOCTH ?

35. Kak BIusIOT TpOCHl Ha MHAYKTUBHOE COIPOTHBIICHUE
BO3AyIIHBIX JIDII?

36. OCOOEHHOCTH COCTABIICHUS CXEMBI 3aMELICHUS HYJICBOU
[10CJIe/I0BATEIbHOCTH.

37. B d4em 3akiro4aeTcs MpaBHIIO SKBUBAJICHTHOCTH MPSMOI
10CJIeI0BATEIbHOCTH ?

38.  Uro Ha3biBaeTcs yaapHbIM TOKoM K37?

39. Ot kakux (aKTOPOB ¥ KaKUM 00pa30M 3aBUCHUT BEITUIHHA
yAApHOIo ToKa?

40. Yro oTpakaeT yaapHbIi Ko uImeHT?

41. B 4yeMm cyTh MeTO/1a CUMMETPUYHBIX COCTABIISIOLINX ?

42. Ot kakux (aKTOPOB 3aBUCUT BHJ] CXEMBI 3aMEILCHHSI HYJIEBOU
10CJIeI0BATEIbHOCTH ?

43.  Kakwue cocraBisronme UMEIOTCs B oJHOM Toke K3?

44.  Tunossle kpuBsble. [lopsa0Kk X HCTIONB30BaHUSA IS pacyeTa
M3MEHEHHUs BO BPEMEHHU NIEpUOANUYECKOl cocTaBisitomien Toka K3.
45.  Cnoco0bl yMeHbIlIeHUs TOKOB oiHOda3Horo K3.

Hy.]ICBOfI MOCJICAOBATCIIBHOCTU OTIIMYACTCA OT COIIPOTUBIICHUA HpSIMOfI

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJIUKAaTOpa

Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM A KypcOBOTO MNPOEKTHPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne n/n =
KYpPCOBOM paboThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s nmpoBeneHus NPOMEXKYTOYHOM aTTeCTaldd B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi TepeueHb BOITPOCOB JUIsI TECTOB

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB Koz
WHJUKaTOpa
1. CocTosiHME SHEPTEeTUYECKON CUCTEMBI B ONIPECICHHBI MOMEHT BPEMEHHU, [K-2.]1.2
XapaKTepHU3YyIolleecss KOHKPETHBIMU PEXKUMHBIMU MTapaMeTPaMU,
Ha3bIBACTCS
2. YTo OTHOCAT K mapaMeTpam pexuMa paboThl CUCTEMBbI?
3. 3ambikaHue 0HOM (ha3bl HA 36MITIO B CUCTEME C M30JIMPOBAHHON WJTH
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.
21.

22.

23.
24.

25.

26.

27.

28.
29.

30

KOMIICHCUPOBAaHHON HEUTPAJIbIO HA3bIBACTCS

Bunsl pexnMoB paboThl 3HEPrOCUCTEMBI

UYem xapakTepusyeTcsl HauaubHasl CTaus NepexoqHOro mpouecca?
VYKaXuTe Mocie10BaTeIbHOCTh BOSHUKHOBEHHUS CTaIMH MTEPEXOIHOTO
npoiliecca Mpu BOSHUKHOBEHHH 00pbIBa (pasHoro nmposoxaa JIDII
VYKaxuTe TOUKH, JUIsl KOTOPBIX BeJeTcs pacdeT Toka K3 nmpu nposepke
Kabenei?

Bcesikoe He mpeaycMOTpeHHOE HOPMalIbHBIMU YCIIOBUSIMH PaOOTHI
3aMbIKaHHE MEXY (azaMu, a B cucteMax ¢ 3((HEeKTUBHO 3a3eMJICHHBIMH
HelTpansiMu TpaHc(hOpMaTOPOB TAKKE 3aMbIKAHNE OJJHON MJIM HECKOJIBKUX
¢a3 Ha 3eMITI0, Ha3bIBACTCS

Kakoe o6uiee BausiHue Ha ToOk K3 0ka3bIBatOT BEICOKOBOJIBTHBIE JBUTATENN?
Kakue paznuuarot Buzbl K3 B cuctemax ¢ 3a3eMJI€HHONW HENTPasbio?
Kakwue Bunpl K3 He ObIBalOT B cUCTEMaxX ¢ H30JMPOBAHHON HEUTpaIbIO?
Pacuernbie Toku K3 cimyxat aiis Beioopa:

Hapsiny ¢ KOpOTKMMHM 3aMBIKAHUSIMM CIIy4ailHOIO XapakTepa B CUCTEME
UMEIOT MECTO TaKxke npeaHaMepeHHble K3, BbI3bIBacMble A€CTBHEM
CHeIMaJIbHBIX alapaToB

[Tpu kakoM coeTMHEHUH OOMOTOK TpaHC(HOPMATOP YUUTHIBAETCS B CXEME
3aMelleHus HyJIeBOU 10C/Ie0BATEIbHOCTH ?

CriocoOHOCTD 3alUThI OTKJIFOYATh IPU KOPOTKOM 3aMbIKAaHUHU TOJIBKO
IIOBPEKICHHBIN y4aCTOK 3TO

DNEKTPOyCTaHOBKA JUIsl OTKIIOYEHMS] y4acTKa CETH IIPU aBapusiX,
BKJTIOYAOIIasi TpaHC(HOPMATOPBI, CUCTEMY 3aIIUTHl 1 aBTOMATUKU
Ha3bIBACTCS

Kakune ncTouHNKN peakTHBHOW MOIIHOCTU 00€CTICUNBAIOT JIYUIIYIO
CTaTMYECKYIO yCTOMYHUBOCTD B y3JI€ Harpy3Ku?

Kakwue 31eMeHThI 37IeKTPUUECKON CETH U3 MEPEUNCIICHHBIX YUUTHIBAIOT MPU
pacuere Toka K3?

Ha xakue cocrapinsiomye AeauTcss HOMUHAIbHBINA TOK B LIETIH IIPU
BO3HUKHOBeHuU K3?

s ymenbiienus Toka K3 B a71eKTpUUYECKUX CETAX MPUMEHSETCS

Kakwue 31eMeHTHI ciieyeT BKIOUUTh B CXEMY 3aMEILEHUs AJIs pacueTa
tokoB K3 Ha mmHax HanpsokeHueM Bbiiie 1 kB?

Bri0epure metoibl pacuéra TokoB K3

HasoBute BBl yCTOMYMBOCTH JIEKTPOIHEPTETUYECKON CUCTEMBI

Bun ycroitunoctu 39C, onpenensemMslil, onpeaensiemMas COOTHOILEHUEM
MEXaHUYECKON MOIIHOCTH, pa3BUBaeMON TypOMHAMU AJIEKTPOCTAHLIUHN, U
IIEKTPUYECKON MOIIHOCTBIO, OTAABAEMOM B CETh

Uccnenoanue kakoro BuJa yCTOMYMBOCTH SJIEKTPUUECKON CUCTEMBI
IperoiaraeT ornpeesieHUue MOBEICHUS TeHepaTOpOB MPHU OOJBIINX
BO3MYILIEHHUSAX, pacUeT MPEIEIbHOI0 BPEMEHH OTKIIOYEHHSI KOPOTKHUX
3aMbIKaHWH, HACTPOIKHU peryIupoBaHus BO3OYKACHUS U
IIPOTUBOABAPHUITHOM aBTOMATHUKU ?

Yro xapakTepusyeT yrioBas XapaKTepUCTHKa MOLTHOCTH?

Kak Ha3pIBaeTcs 2JIeKTPOYCTaHOBKA, MMpeAHa3HAYCHHAs Ul [TpHeMa 1
pacripesiesieHus! 3JIEKTPOIHEPTUH Ha OJJHOM HaIpsDKEHUH 0e3
npeoOpa3oBaHus?

Kakyto ¢popmy umeer yrioBast XapaKTepUCTHKa MOIIIHOCTH?

Kaxkwue yctpolicTBa aBTOMAaTHUKH UCIOJIB3YIOT Ha T€HEpATOpax
JIEKTPOCTAHLUMN JJI HOBBIIEHUS] YyCTOWYMBOCTH SHEPrOCUCTEMBI?

. @aKTOPBI, BIUSIONINE HA CTATUYECKYIO YCTOMYMBOCTh DOC
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31. Y napHbIM TOKOM KOPOTKOTO 3aMbIKaHUS HA3bIBAIOT

32. Meton mioniaield MpuMEeHSOT. . .

33. Beibepute MeTo bl pacuéra TOKOB HecuMMeTpuyHoro K3

34. Ilpu KakuX yCcIOBUSX MPOU30LLIO ObI JABUHHOE MaJIeHHE YTiia O U BBIXO]
TeHEPaTOPOB M3 CHHXPOHU3MA?

35. @akTophl, BIUSAIONIME HA MTOBHIIIICHUE TUMHAMHUYECKON ycToiunBocTH 29C

36. Koaddunment 3anaca AHHaAMHUYECKOW YCTOMYUBOCTH - 3TO OTHOUICHHUE ...

37. Bupl nepexoIHbIX MPOIECCOB B ANEKTPUUYECKUX CHCTEMAX

38. CiocoGHOCTH 3alIUTHl OTKIIOYATh MPH KOPOTKOM 3aMBIKAHUU TOJBKO
MOBPEXACHHBIN Y4acTOK 3TO. ..

39. Kakue 3J1eMeHTHI SJICKTPUUYECKON CeTH U3 TIEPEUNCIICHHBIX YUYUTBIBAIOT IPU
pacuere Toka K3?

40. JIns ymenbieHus Toka K3 B 2JIeKTpUYECKHUX CETSIX MPUMCHSICTCS. . .

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  MPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX H3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpPYOIUX MOPSIAOK U IpOLEAypy
IPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

1. Mertoauueckue YKa3aHus AJid o6yqa}omnxc;1 10 OCBOCHHIO AU CITUITIIIMHBI

1.1. Metoauueckre yKa3zaHus [ OOYYArOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOoOKoe M CHOE H3JIoKeHHe ydeOHoro Mmarepuana. Ha3HaueHMe COBpEMEHHOH JIEKIMU B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(byHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOro IO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUsl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHuUs, €€ MpoOieMbl, JaeT LEJIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[InaHnupyeMble pe3yabTaThl IPU OCBOCHUH O6V‘-IaIOIJ_II/IMI/IC$I JIEKIIMOHHOT'0 MaTepuaja.

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— TIOJIyY€HHE OTBITa TBOPUYECKOW pabOTHl COBMECTHO C MPEToaBaTeseM;

— pa3BuTHE NPOQPECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIGHHE HEOOXOIMMOTO MHTEPECa, HEOOXOAMMOTO IS CAMOCTOSITEIIHHOU PaOOTHI;

— TIONyYyeHWE 3HAHUKW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKHM W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha OJIMKAMNIIINE TOIBL;

14




— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIy4Y€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHHA.

JIekuMOHHBI MaTepuan MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCIOJIb30BAHUEM DA3/laTOYHOIO MaTepuaja IpU IMPOBEIEHUM KOPOTKUX JHUCKyccud 00

0COOCHHOCTSX NPpUMCHCHUS OTACIBbHBIX TCMATHUK 110 JUCHUIIIIMHC.

CTDVKTVDa OpCaoCTaBJICHUA JCKIIMOHHOI'O MaTrépuasa:

- BBEJICHUE B pa3zien

- 3HAKOMCTBO C OCHOBHBIMU MTOHSITHSIMH

- I3YYCHHE MMPOOIIEM, CBSI3aHHBIX C PAa3IeIIOM U U3BECTHBIX CIIOCOOOB UX PEIICHUS
- 00cyk/ieHue, OTBETHI Ha BOIPOCHI.

1.2. Meroauueckue ykasaHus JUIsI OOy4aroIUXCsS IO IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (hOpM OpraHu3anuu y4eOHOro
IpolLecca, 3aKJII0Yaroasicsl B BHIIOJHEHUN 00y4arolMMUCS 10/ PyKOBOJICTBOM IPEIOAaBaTeNs
KOMILIEKCa Y4eOHbIX 3aJJaHUi C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKHX OCHOB Y4yeOHOMH
JUCLUILIMHBL, TPUOOPETEHUS! YMEHUN U HABBIKOB, OIIbITa TBOPUECKOH 1EATEIbHOCTH.

Lesbt0 IPaKTUYECKOTO 3aHATHUS Ul 00YYaroIerocs sBJsSeTcs NPUBUTHE 00yUYarOIIUMCs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU EATEIBHOCTH 110 U3y4aeMOM AUCLUIUIMHE.

[Tnanupyemblie pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMCS PAaKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, paclIMpeHHe M JeTalu3alis 3HAaHUW IpH pelleHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3Y4YeHHs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpAOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI MOJYYEHHBIX 3HAHUW IS
BBIIIOJIHCHUS 3aJaHUN;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIEKTMBHOM M MHIUBHIYaJbHON (GopM
00yueHwusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

BrINonaHATE pacyeTsl COracHO METOAMKAM, U3JI0KEHHBIM HA JICKLUSX.

CBoeBpeMeHHO 0(hOPMIISITH OTYETHI O MPAKTUUECKUX 3aHATHUSIX.

1.3. Meroauueckue ykazaHus A OOYy4aroIMXCS MO BBIMOJHEHUIO JIAOOPATOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpPAaTOPHBIX pabOT OOyYaromUiCs MOJDKEH YIriayOuTbh U
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJAJ€Th COBPEMEHHOW METOJUKON U TEXHUKON
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEpUCTHKON 00ydarolierocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX paboOT 00ydaroIIMMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenesiseMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreurBaroIUM pelIeHUe CIeTyOIUX OCHOBHBIX 3aJa4 00y4aroIerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCLMILIMHBL,
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— 3aKpeIUIeHUe, pa3BUTHE M JCTAM3allMs TCOPETUYECKUX 3HAHWM, MOJYYCHHBIX Ha
JCKLUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUU 110 N3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM M TPUOOPAMH.

3ajaHue U TpeOoBaHMs K IPOBEACHUIO JIA00OPATOPHBIX paboT

1. IlpuctynaTs K paboTe MOXKHO TOJIBKO MOCIIE 03HAKOMIICHHUS C pab0uuM MECTOM.

2. Ilepen cOopkoil cxem yOeIuTbCs B TOM, YTO JIaOOpaTopHOE 000pyI0BaHUE OTKIIFOUEHO
OT UCTOYHUKA TUTAHUSI.

3. Ilepen BkirOYeHHMEM cXeMbl yOeAMTbCA B TOM, YTO BCSA BKIIOUCHHAs B CXEMY
KOMMYTallMOHHasl anmnaparypa (KHOIKH U p.) HaXOJUTCSI B UCXOIHOM I10JIOKEHHH.

4. Ilpn BKIIOYEHHMH U B IPOLECCE PErYJIUPOBAaHUS CIEAUTH 3@ IOKA3aHUSAMU OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (I poBO ocumiiorpad, MyJIbTUMETP H Jp.) CXEMBI.

5. B nporecce paboThl HE OCTaBIATH O€3 MpUCMOTpa pabouee MeCTo, KOTOPOE HaXOIUTCS
10J1 HAIIPSKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB U amNmapaToB, KOTOPbIE HAXOIATCS
10J1 HAIIPSDKEHUEM.

7. K naGopaTOpHBIM 3aHATUSAM JAOIMYCKAIOTCS TOJBKO T€ CTYJEHTHI, KOTOpPbIE YCBOMIU
npaBuiia 6€30MaCHOCTH.

8. JIaGopatopHble pabOTHI BBIMOJIHAIOTCS OpUTragoi CTYyJIEHTOB B COCTaBE HE MEHEe JBYX
YEJIOBEK.

9. Kaxnapllf CTyAeHT [OJDKEH NOArOTOBUTbCS K JabopartopHoil paborte. Ilpu
HEJ0CTaTOYHOU MOJITOTOBKE CTYJEHT HE JJOMYCKAETCs K €€ BBIIIOJIHEHHUIO.

10. CoOpanHas cxemMa M HamUCaHHas @porpaMMa JOJDKHa OBITh IpOBEpeHa
npernojaBaTesieM, KOTOPbIH MOcie MPOBEPKU JAET pa3pellieHre Ha MPOBEIEHUE OTIBITOB.

11. Ilepen BKIHOYEHHEM CXEMBI CTYACHT, IPOU3BOJAIIMNM JaHHYIO OINEPALUIO, JOJDKEH
perynpeauTh YWIEHOB CBOeH Opuraasl 00 3ToM ¢paszoit «HaunHaeM sxciepuMeHT».

12. TIlocne BKIIOYEHHUS CXeMbl Oe3 3alucH MOKa3aHW NPUOOPOB IMpOBEpsETCs
BO3MO>XHOCTh BBINIOJIHEHUS 1a00paTOpHOIl pabOThl BO BCEM 33JaHHOM JMAINa30HE M3MEHEHUs
XapaKTepUCTHUK U Moka3aHUU. ToJIbKO Mociie 3TOro NpucTynarwT K padore.

13. Pe3ynbTaThl M3MepeHHIl MO KaXI0M XapaKTepUCTUKE JOKHBI OBITh MPOBEPEHBI
IpenoaaBaTesieM.

14. Bce mepekioueHUs B CXE€ME M €€ OKOHYaTellbHas pa30opKa JAeNaeTcsl TOJIBKO ¢
paspelieHusi IpenojgaBaTens. B cioyyae HEBEpHOCTHM MOJYYEHHBIX JaHHBIX paboTta
nepeesbIBaeTCsl.

15. Tlocne nepexiitoueHHs cxeMa JI0JKHA OBITh MPOBEPEHA MPEIOoIaBaTEIEM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuTyauuu (MOSIBICHHE JbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKphl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEAJICHHO
OTKJTIOYUTBH CXEMY OT HANPSDKEHHS M COOOIUTH 00 STOM COOBITHH MPENoaBaTeIto 0e3 JTH0bIX
M3MEHEHUH B cxeMe. BMecTe ¢ mpenoaBaTesieM HaJ0 HAaUTH IPUYKUHY aBapyuu U YCTPAHUTB €€.

17. CtyneHT goikeH OepekHO o0pamiaThCs ¢ MPeIOCTaBIsIEMbIM eMy 000py0BaHUEM H
KOMIIBIOTEPHON TEXHUKOH, 3allpeIlaeTcs AeJaTh HaAIUCH MEJIOM, KapaHJalloM UiIU YEpHUIAMHU.
Henb3s 3arpomoxiate pabouee Mecto MpubOpaMu U anmnapaTamMu, KOTOpbIE HE UCIIOJIb3YIOTCS B
nabopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIN U Ap. IPEIMETHI.

18. K crneayromeMy 3aHATHIO KaXAbld CTYJEHT JIOJDKEH COCTAaBUTh OTYET IO
npeabLayIIel 1abopaTopHOi paboTe B COOTBETCTBUU C YCTAaHOBJIEHHOU (OPMOIA.

Crpykrypa u dhopma oTueTa 0 1abopaTOpHOU padboTe

B oryere 00s13aTenbHO NOMKHBI OBITH OTpPaXKEHbI ciemyrouue pasnensl: «Ha3Banue»
«enp pabots», «Conepxanue paboTbl», «CXeMbl UCIBITAaHUNY», «Pe3ynbTaThl M3MEpeHU U
BBIUNCJICHUI», «AHAJIU3 IOJYYEHHBIX XapaKTEPUCTUK M KpaTKHE BBIBOIBDY. B cocraB oTuera
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MOTYT OBITH BKJIIOYCHBI JPYTHE DPa3leibl, KOTOpPbIE YYUTHIBAIOT CIEHHU(UKY BBIIOTHICMON
nabopatopHoii pabotbl. HeoOxonmumble cXeMbl, PHUCYHKM H TpapUKd MOXHO YEpPTHTH
KapaHgauioM JH00 C  WCIOJB30BAHHEM  CIICHHAIBHBIX HPOrPAMMHBIX IPOJYKTOB Ha
HIEPCOHAILHOM KOMITBIOTEPE.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

Pe3ynbTaThl BBINOSHEHHBIX J1a00OpaTOPHBIX padboOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
onHOMY 00pa3siy. OTYeT MUIIYT C OJHOM CTOPOHBI TUcTa Gopmata A4 (pazmepom 210%297 mm).
OcCHOBHBIE HAAMUCH BBIMOJIHSIIOT B COOTBETCTBHH ¢ ['occTannapToM.

Bce BbinonHeHHBIE ¥ TOAMMCAHHBIE PYKOBOJUTEIEM OTUETHI MO TabOpaTOpHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW MOCIEI0BAaTENbHOCTH U OpourtopytotT. [Ipu GonpiioM konuuecTBe
cTpaHull (0oJiee JECSITH) COCTABIISIFOT COJEPKAHHME OTYETa, KOTOPBIA pa3MeIarT B albOoMe
1ocJie TUTYJIBHOTO JIUCTa. TUTYIBHBIN JUCT JOJDKEH MMETh HaAmuch «KypHan nmabopaTopHBIX
pabot (oT4eThI)» ¢ pamMIITUeH PYKOBOIUTENS (IIPETIOIaBaTelb) U UCTIOTHUATENS (CTYIEHT).

s Gosnee MOJHOTO M TIIYOOKOrO O3HAKOMIICHHUS CTYACHTOB C XOJOM MpPOBEICHUS
1ab0paTOPHBIX pabOT M OTYETHOCTHIO, B JINUHOM KabuHeTe B pa3zelie «3alaHus pa3MenIaeTcs
3JIEKTPOHHAs BepcUs yueOHO-METOINYECKIX YKa3aHUH.

1.4, Meroauueckue ykazaHus JUIsl 0OyYarONIMXCs M0 MPOXOXKICHUIO CAMOCTOSITEIBHON
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YYAIOUIUIICS BBIOJIHICT paboOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YYaCTHSL.

B mporiecce BBIIONTHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpyeTCs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHH W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TOMOTaeT TMOJIYYUTh HABBIKM TOBBIMICHUS
po(hecCHOHATLHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBJSIIONIMMH ~ CaMOCTOSITENIBHYIO — paboTy
00yyJaronuxcs, siBJISI0TCS:

- yq€6HO-MeTOHHq€CKHﬁ Marepural 1o AMCHUIIIINHE.

1.5. Meroauueckue ykKazaHus JUIsl OOy4aroUIMXCs IO MPOXOXKICHHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOrO B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

B ciyuae  HeBBIIOJIHEHWS  W/WIM ~ HEycmemHoW cmaun 3 U Oonee
MPAKTUYECKUX paboT, oOyyarouuiics, MpH YCHEIIHOM MPOXOXKICHUH TPOMEXKYTOUHON
arrectaiud B (GopMe OSK3aMEHa, HE MOXET I[OJyYUTh AaTTECTALMOHHYIO  OLEHKY
BbIIIE ""XOpoIo".

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAlMU OCYILIECTBIIAETCS B
COoOTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuaromuxcs MO NpOrpaMMmbl BBICIIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AID».

1.6. Metoauueckue ykazaHus A OOyYaIOUIUXCS MO MPOXOKACHHUIO MPOMEKYTOUHON
aTTeCcTalUH.

[IpomexxyTounass  arrectansi  OOyyarOIIMXCs — NpeAyCcMaTpHBaeT  OLCHUBAHUE
POMEKYTOYHBIX M OKOHYATCIILHBIX PE3yJIbTaTOB 00yueHHs 1Mo AuciuiuinHe. OHa BKIOYAET B
ce0st:
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— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYaloUuIMMcs B Ipolecce
U3y4YeHHs BCEW NMCUMUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
IPUMEHATh MX JUIA PELICHHs NPAKTUYECKUX 3ajad. ODK3aMeH, KaK IIPaBWJIO, IPOBOJIUTCS B
NIEPUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIHYHOM,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIIAETCS B
COOTBETCTBUM C TpeboBaHusMH [lonoxxkeHuit «O TekyleM KOHTpOJi€ YCIEBAEMOCTU U
IPOMEXYTOUHOW arrectauuu cTyaeHToB [ YAII, oOyuarommxcsi Mo MpOrpaMMBbl BBICIIETO
oOpazoBaHusi» U «O MOAYJIBHO-PEUTUHIOBONM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y Aly.

IIpomexyTouHass aTrrecTanus OLICHMBAETCA 10 Ppe3yjbTaTaM TEKYILEro KOHTPOJIS
ycreBaeMoCTH. B citydae, eciiu CTYZCHT 10 YBaXHUTEIHHON MPUYMHE HE BBIOIHUI TPEOOBAHHS
TEKyIIEro KOHTPOJSA, €My IPENOCTaBIAETCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH IIO
nponyueHHbM Temam. @opma poBeIeHNs POMEKYTOYHOM aTTECTALMK — IMCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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