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AHHOTaNINA

JucuummmHa «JNeKTPUYeCKUe W 3JIEKTPOHHBIC allapaTbD» BXOAWT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
13.03.02 «DnexTposHepreTuka u 3IEKTPOTEXHUKa» HarpasieHHOCTH «Lludpoas snepreTukay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-4 «CriocobeH HCIoNIb30BaTh METOJbI aHAIU3a U MOACIUPOBAHUS IJICKTPUYCCKUX
Hernen U AIEKTPUIECKUX MAILIUH»

CopepxaHue AUCHMILIUHBI OXBaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C Pa3pabOTKOM,
MCCJICIOBAHUEM M MPUMEHEHUEM DJIEKTPUUECKHUX U AJIEKTPOHHBIX alnaparos.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayiomme (OopMbl OpraHu3aliu
y4eOHOro Mmpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENIbHAS pa00Ta 00YJarOIIErocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMeHa.

OO6mas TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenp AMCHMUIUIMHBI — MTOATOTOBKA CTYJICHTOB B 00JIACTH JIEKTPUUYECKHUX M JICKTPOHHBIX
anmaparoB  OOIICMIPOMBIIIIEHHOTO, CYJOBOTO W a3pOKOCMHYECKOTO MPUMEHEHUs, JaTh
CTYJICHTaM TEOPETHYECKHUE MPEICTABICHUS U MPAKTUYECKHE HABBIKW IO YCTPOUCTBY, BHIOOPY U

UCCIICIOBAaHUIO JIEKTPHUUECKUX U 3JICKTPOHHBIX aIIaparos.

1.2. JlucumruivHa BXOAUT B COCTAaB 00sI3aTENBbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynprare m3yueHHs NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JanaTh CIETyOIIMU
KOMIIETEHIIMSIMU WJTH UX Y4acTsAMH. KoMIeTeHIIMu M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB MX JOCTHKCHHS

Kox u
Kareropus (rpymnmna) Kox n HauMeHoBaHMEe HHIMKATOpa
HauMEHOBaHUE
KOMIIETEHIIUU JOCTHO)KEHUS! KOMITETEeHLIUU
KOMIIETEHIIMH
OIIK-4 Cnocoben
UCIIOJIb30BaTh

METO/IbI aHAJIN3a U
O6menpodeccuoHaIbHbBIE | MOACIUPOBAHUS
KOMIIETEHIIUH ANEKTPUIECKUX
nemneu u
ANEKTPUUECKUX
MallliH

OIIK-4. 1.6 npuMeHsieT 3HaHusl QyHKIUHN U
OCHOBHBIX XapaKTEPUCTHK JICKTPHUSCKUX H
AJIEKTPOHHBIX aIllapaToB

2. Mecro nucuuminnbl B cTpykType OI1

HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHHUH CIIETYIOLIUX TUCIUILINH:

- MaremaTtuka. MaTeMaTu4eCcKA aHAIIN3;

- Matemaruka. IuddepeHnnansabie ypaBHEHUS;

- Ddusuka;

- Teopernueckast MEXaHHKA;

- ONEeKTPOTEXHHKA;

— CuiioBast JIEKTPOHUKA.

3HaHuUs, MOJYyYEHHbIE NPH M3YyUYEHUHM Marepuana JaHHOM AMCIMIUIMHBIL, MUMEIT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIb30BATHCS MPU N3YUYEHUHU APYTUX TUCIUTIINH:

- DNEeKTPUYECKUI TPUBOL;

- DHEpPreTUYeCKrue CUCTEMBI U CETH;

- KoHcTpyupoBanue, pacder H TNPOEKTUPOBAHUE DJICKTPOMEXAHMYECKUX U
AIEKTPOIHEPIETUUECKUX YCTPOUCTB;

- Haxonurenu sueprum.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUIUTMHE (M pacmpeieieHne dTOW TPYTOEMKOCTH M0 CEMECTpaMm) MPeICTaBICHbBI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITMHbI

TpynoeMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7




1 2 3

Oowan mpyooemkocmp OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCETO vac. 16 16
B TOM YHCJIE:

nexru (JI), (gac) 8 8

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 8 8

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

sK3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 83 83
Buo npomescymounoi ammecmayuu: 3ayer,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILTMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznenpl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7

Paznen 1. DnekTpoMexaHudecKue anmaparsl
Tema 1.1. OcHOBHblE (U3UUYECKHE SBICHUS B
HNIEKTPUUYECKUX amraparax.

Tema 1.2. OcHOBHBIE DJEKTPUYECKHE U
AIIEKTPOMEXAHUYECKHE IIPOLIECCHI B 6 6 43
AIIEKTPHUYECKUX arIiaparax.

Tema 1.3. DOiekTpoMexXxaHWYECKHE annaparsl
ABTOMATHKH W PACHpPEACTUTEIbHBIX YCTPOHCTB
HU3KOT'O HaIPSKEHHSL.

Paznen 2. CunoBble 3J€KTPOHHBIE aIaparhbl
Tema 2.1. CunoBble 2JEKTPOHHBIE KIIFOYH.

Tema  2.2. IlaccuBHblE = KOMIIOHEHTBI U
OXJIAJIUTEIH CUJIOBBIX 3JIEKTPOHHBIX MPUOOPOB. 2 2 40
Tema 2.3. CucreMbl ynpaBlIeHUS CHUJIOBBIMHU
3JIEKTPOHHBIMU arnapaTamu

Tema 2.4. I'uGpuiHbIe ANEKTPUYECKUE aMapaThl.

Hroro B cemecTpe: 8 8 83

Hroro 8 0 8 0 83

[IpakTuyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCs ~ OINpENeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymei
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.
Tabnuna 4 — ConeprkaHue pa3aeyoB U TeM JEKIIMOHHOTO [TUKIIa

5




Howme
p Ha3BaHI/I€ nu cozlepxcaHHe pa3,£[en013 1 TEM JICKIITMOHHBIX 3aHATUNU
paszaena

1 OcHoBHBIE (U3NYECKUE SBICHUS B DJIEKTPUUYECKHUX amlmaparax. TeruioBble SIBICHUS B
EKTPUYECKUX anmnaparax; VICTOYHMKM TEIUIOTBI B JJIEKTPUYECKHUX allllapaTax;
CriocoObl pacpoCcTpaHEHUs! TEIUIOThI: TEIIONPOBOJHOCTb, KOHBEKLIUS U U3Iy4YEHUE;
HarpeB 351eMEHTOB 3JIEKTPUYECKUX allllapaTOB B YCTAHOBUBINUXCA M IEPEXOIHBIX
pexxumax; AnuabaTMdyeckuil  peKUM  HarpeBa M TepMHUYecKas  CTOMKOCTb
NEKTpUYECKUX anmnapaToB. OCHOBHbBIE JJIEKTPUYECKUE U DJIEKTPOMEXaHUUECKUE
IPOIECChl B DJIEKTPUYECKHX armaparax. DJEeKTpoAMHaMu4eckue cuibl. OObeMHBIC
AJIEKTPOAMHAMUYECKUE CHJIBI W CHWJIbI, JEHCTBYIOIIME Ha OCCKOHEYHO TOHKHE
IIPOBOJAHUKU. ODHEPreTUYECKUH METOJ OIpPEAENEHUs 3JEKTPOJUHAMUYECKUX CHIL
Cunbl B cuctemax ¢ eppoMarHUTHBIME TenaMu. KoHTakTHbIe sBrneHust; KoMmyTarus
NMEKTPUYECKUX LETeH; DICKTPUUECKas 1yra B KOHTAKTaxX JJIEKTPUYECKHUX aIllapaTos.
DNEKTPOMEXaHUUYECKUE alllaparbl aBTOMATHKU M PaclpelesINTENbHbIX YCTPONCTB
HU3KOIO HampsKEHUs. ODJIEKTPOMArHuThbl: MarHuTHBIE CHUCTEMBI 3JIEKTPOMAarHUTOB
IIOCTOSIHHOTO TOKA. DJIEKTPOMAarHuThl MEPEMEHHOr0 TOKAa. J[MHaMuKa BKIIOYEHHS U
BBIKJIIOYEHMSI 3JIEKTPOMAarHUTOB. DJIEKTPOMATHUTHBIE peJie, KOHTAKTOPBI, ITyCKATEIH.
Anmaparbl 3alIUTHI: TEIJIOBbIE peJle, aBTOMAaTHMUECKHUE BBIKIIOYATEIH, IIJIaBKUE
IIpeIOXPaHUTEIH.

2 CuII0BBIC DIIEKTPOHHBIE KITFOYH.

[TonynpoBoAHUKOBBIE ~ TPUOOPHI  CHJIOBOM  3JeKTpoHHKHM;  CTaTHyecKkue
JUHAMHYECKHE PEKUMBI pabOThI MOJTYIIPOBOJHUKOBBIX Kitoueit; O0iactu O6e3onacHon
paboThI U 3alMTa MOJYNPOBOJIHUKOBBIX KIIHOUeH (CHaOOEpHBIC IeTH, OrPaHUIUTEIH
HaprDKeHI/I}I). ITaccuBHEIE KOMIIOHEHTHI U OXJIAAUTECIN CHJIOBBIX JJICKTPOHHBIX
npubopoB: KoHIeHcaTOpsl; pe3ucTOpbl; MarHUTHBIE AJIEMEHTHI (TpaHCPOpMaTOPHI,
npoccenn); Oxmagurenu. CucTeMbl  yNpaBICHUS CHJIOBBIMH  AJIEKTPOHHBIMU
anmapatamu  JlpaiiBepsl; ONTO3NEKTPOHHBIE NPUOOPHI MUKpPOCXEMBI  CHUCTEM
YHOpaBJICHUA CUJIOBBIMU KIIFOYaMU FI/I6pI/II[HI)Ie SJICKTPHUYCCKUC aIlllapaThl.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/EHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHSI U UX TPYJIOEMKOCTh

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYJOEMKOCTh, |MPAKTHYECKOH |pasmena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero \ \ \

4.4. JlaGopaTopHbIe 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTh ITPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
No TpynoeMKocTb, | IpaKTUYECKON | pa3aena
HaumenoBanne n1abopatopHbIx paboT pyA - | TP pasi
n/m (uac) MOATOTOBKH, | JUCLIHII
(gac) JIMHBI




Cemectp 7

1 | UccnenoBanue TEIIOBOTO PEKHUMa KaTYIIKH 2 1
JNIEKTPOMArHUTa MPU KPATKOBPEMEHHOM H
MTOBTOPHO-KPAaTKOBPEMEHHOM PEIKUME

2 | UccnenoBanyne KOHTAKTHBIX COCTUHEHUI 1 1

3 | Cuarue TATOBOM XapaKTEPUCTUKU 1 1
JNEKTPOMArHuTa

4 | UccnenoBanue HEpPEBEPCUBHOMN CXEMBI 2 1
yIpaBICHUS] ACHHXPOHHBIM JBUTATEIEM

5 | UccnenoBanue MHUKPOITPOILIECCOPHOTO 2 2

TCpPMUHAJIA JId  YIPaBJICHUA W 3allIUThI
ACHMHXPOHHOI'O ABUTaTCIIA

Bcero 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl caMmocTosiTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.
Tabnuua 7 — Buasl caMOCTOSITENIbHON Pa0OThI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 7,
Bua camocrosTenbHOM paboThI

qac qac
1 2 3

W3ydeHne TeoOpeTUYecKOro Marepuasia 40 40

qucuuriaHel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

[ToaroroBka K TeKyIiemMy KOHTPOIIO 13 13

ycneBaemoctu (TKVY)

Jowmamrnee 3ananue ([13)

KonTponbabie paboTsl 3a04HIKOB (KP3) 10 10

I o
OATOTOBKA K ITPOMEKYTOYHOU 20 20

artecrauuu (ITA)
Bcero: 83 83

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUSOHBIX H3TaHUH

[Tudp/ KoumdecTBo 9K3eMILTIPOB B
URL aspec bubnmnorpadudeckas ccpliaka OUOHOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

Ilon penakuuein IO K. Pozanosa.
DIeKTPUYECKHE M DJIEKTPOHHBIE ammaparsl.
Mocksa, Uudopmanextpo, 2001.




b.O. ®punmMan. DneKTpOMarHuTHOE M0JIE B
npoBojHUKaX. Tekct nekuuil. CaHkT-
[TeTepOypr, 'YAIL 2011

80

b.D. ®puaman. DneKTpoAMHAMUYECKUE
cuibl. Texer nexumii. Cankt-IlerepOypr,
I'VAIL 2011

80

b.D. ®puaman. DnexkTpuueckue u
AJIEKTPOHHBIE anmnaparsl. MeToiuueckue
ykaszanus. Cankt-IlerepOypr, I'VAII, 2009

80

b.3. ®punman, C.B. Conensiit, 0.5
Counenas, E.B. EBceeB. DnekTpuueckue
anmnapatbel. MeToauueckue yKa3aHus K

BBITIOJIHEHHIO JTa00paTopHBIX padoT Ne 1 - 15.
Cankr-IlerepOypr, 'VAIIL, 2015.

60

7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB

I/IH(1)OpMaI_II/IOHHO-TGJICKOMMYHHKaL[I/IOHHOﬁ CCTU «I/IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos

MH(pOpPMaLOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT», H606XOI[I/IMLIX I OCBOCHHUA AMCLHIIIIMHBI

npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»
URL aapec HaumenoBanue

He npenycmoTpeno

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILTHHE.

HepequL HCIOJIB3YEMOI'O IPpOIrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Tabmuna 10 — IlepedeHp mporpaMMHOTO 00eCTICUCHHSI

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM,CITOJIb3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTUHE
[lepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX  CHCTEM
Tabimue 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

IPE/ICTABICH B

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MarepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOH ISt
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHalIbHO-TEXHUIECKON 0a3bI

OCYIIIECTBIICHUS




No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)
1 | JlekimonHas ayiutopust 21-21
Crnenmanm3upoBaHHas J1abopaTopust « IIEKTPUICCKUE 31-05
anmaparb»

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
00ydaromuxcs 1Mo JUCUUTUIMHE MPUBEACH B Tadiue 13.
Tabmuua 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOHN aTTeCTalluu

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

Ok3aMeH Criucok BONPOCOB K 3K3aMEHY;

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOXYJIbHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKECHHS C MPAKTUIECKOM
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— oOyyJarouuics TBEpJ0 YCBOMJI MPOTPaMMHBIN MaTepual, TPaMOTHO
M, O CYIIECTBY, HM3JIaraeT €ro, OMNHUpPasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW NEATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MTOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSATHH.

«XOPOLIIO»
«3aYTCHO»

— o0yuJaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
MO CYIIECTBY, M3JIara€T €ro, ONUpasich Ha 3HAHUS TOJILKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHWUM
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCIIBITBIBACT TPYJAHOCTH B NMPAKTUYECKOM MPUMECHECHUH 3HAHU;

— HE MOXKET apryMEHTUPOBATh HAYYHbIC MTOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr qy1s1 3x3amMeHa npecraBieHsl B Tadbauie 15.

Tabmuna 15 — Bonpocs! 11 skx3amMeHa

Ne
/o

Kon

Ilepedyens BOIPOCOB ISl K3aMeHa
MHIMKATOpa

1

Onektpuueckue anmnapartbl. OnpeneneHue, Kiaccuduranus OIIK-4. ]1.6

IIpoHMKHOBEHHE OAHOMEPHOIO 3JIEKTPOMArHUTHOIO IOJI B IPOBOJAILIEE
nostynpoctpactBo.  OrmpeneneHue TepMuHAa  "TioyOMHAa  CKUH-cios'".
JIuHeliHas II0THOCTH TOKA

Pe3ko-BbIpakeHHBIN IIOBEPXHOCTHBIN apdexT u UJCAIbHBIN
MOBEPXHOCTHBIM 3¢¢deKkT B MpPOBOAHMKAX CIOXHOH (opmbl. [lone
JUHEWHOIO IIPOBOJA C TOKOM OKOJIO MJIEAJbHO  IPOBOASAILIEH
MOJIYIIOCKOCTH. DpdexT Oauzoctu

VcTouHMKHM TEIUIOTBI B AJIGKTPUYECKUX ammapartax. KoaddwuimeHnt
moBepxHOCTHOTO d(hdekra, Kodpument Omm3octr, KodIQHUIHEHT
100aBOYHBIX OTEPh. [10TEpH B MArHUTOPOBOAX.

[IpoGnembl TEIUIOBBIX MOTEPh B JJIEKTpUYECKHX ammaparax. Ilytu
YMEHBLIECHUS MOIIHOCTH UCTOYHUKOB TEIIIOTHI

TemnmonpoBonnocts.  I'mmoresa  @yppe UM BBIBOJ  ypaBHEHUSA
pacrpocTpaHeHUs TeIUla B IUIOCKOM CTEHKE, pa3Aeisollel IBE Cpelbl C
pa3HOU TeMIIepaTypou

Konseknus. TernoBoe uznyuenue. YmpoieHHas ¢opmyia HproToHa ams
SIBJIGHUN KOHBEKIMM M u3iaydeHus. Koapduuuent remnoornauu. Beidbop
CEUEeHMsI TPOBOJIHUKA JIJIsl JUIUTEIBHOTO pesKuMa padoThI.

Harpes umnunapuueckoil karymku. OmpeneneHue pacnpeeseHus
TEMIIEpATypbl IO CEYCHUI0 KATYIIKH C YYE€TOM TEILIOIPOBOJHOCTH
3aMEIIAONIET0 TeJla KATYIIKU U TEIUIOOTAAYN C HAPYKHOM IOBEPXHOCTH
KaTYLIKH.

HarpeB anekTpuyeckux amnmapaToB B IMEPEXOJHBIX pekuMmax. lloBTopHO
KpPaTKOBPEMEHHBINH PeXUM padOTHI.

10

TepMuyeckass CTOHKOCTb 3JEKTPUUYECKUX ammaparoB. AnnabaTuyecKuit
pexuM HarpeBa. IHTerpanm neWCTBUS TOKa W HHTErpall JCHCTBUSA
IJIOTHOCTU ToKa. KpuBble aanabaTHueckoro HarpeBa Jiisi MPOBOJHUKOBBIX
MaTepuaioB

11

KoHTakTHBIC SBICHUS. TepMI/IHLII pacTBOp KOHTAKTA; IMPOBaJI KOHTAKTA,
KaXXyliasacsa KOHTAaKTHas IOBCPXHOCTH, IOBECPXHOCTH, BOCIPHUHHUMAIOIIAA
YCHUIINC, aJ'IB(I)a-H}ITHa. (DOPMYJ'Ia XopMa AJI COIIPOTUBJICHHUSA CTATHBAHUA

12

HarpeB KOHTAKTHOI'O IIATHA. HaHpH)KeHI/Ie pasMATrdCHud, IUIABJICHUA U
KHIICHUS KOHTAKTHBIX MATCPUAJIOB

13

DneKTpoAMHaMHUYecKHe CHIlbl B KOHTakTax. Cuiia craruBaromniero sgpdexra.
KoHTypHBIE CHIIBI

14

Pexxumpl  paboThl KOHTAKTOB. XapakTep CHUTHaja MpH cpadaTbhlBaHUE

10




KOHTAKTHOTO JAartuuka. OTKIIOYEHUE OJJIEKTPUYECKON Ienu. Y CloBUS
o0pa3zoBaHHs AYroBOTO paspsia MPH Pa3MbIKAHUM DJICKTPUUYECKOW IICTIH.
Meroasl yMEHBLICHUS IEKTPUYECKON 3PO3UN KOHTAKTOB

15

OObemMHbIC ANIEKTPOANHAMHUYECCKUEC CHUJIBI. OrmpeneneHue
ANEKTPOTUHAMHYCCKON CHIIBI 110 3HAYCHUSIM BEKTOPOB MAarHMUTHOTO IOJIS
Ha MMOBEPXHOCTH Tela. J[aBieHHe 3IEKTPOIUHAMHYCCKUX CHJI MPHU PE3KO-
BBIPQ)KEHHOM ITOBEPXHOCTHOM 3 deKTe

16

OHEpPreTM4ecKuil METOJ| ONpEACNIeHUs JICKTPOAMHAMMYECKUX  CHIL
IIpumenenne ypaBHenuy Jlarpawka II-ro ponma il BeIBOJA YpaBHEHHU
JBYKCHMSI IIPOBOALIETO TeJla O JEHCTBUEM JIEKTPOJUHAMUYECKHUX CHIL
Pa3psan konneHcaTopa Ha PEIbCOTPOH.

17

DNeKTPOIMHAMUYECKUE CHIIbI, JCHCTBYIONIME Ha OTPE3KH OCCKOHEYHO
TOHKUX IPOBOJHUKOB C TOKOM B MarHuUTHOM nousie. 3akoH buo-Casapa-
Jlarutaca. Ycunusi, IEWCTBYIOIINE HA MTapajlieNbHbIE TPOBOAHUKH, B3aUMHO
IIEPIEHIUKYIIAPHBIE  IIPOBOOHMKHM, Ha  TPaBepCy, COECIUHAIOIIYIO
napajulelibHble  NPOBOJHHMKHA.  YCHJIME B BUTKE C  TOKOM.
3JI€KTpOI[I/IHaMI/ILI€CKI/IC CWJIbI MCXKAY ABYMsI BHUTKaMHU C TOKOM,
pacmojOKeHHBIMH Ha OJHOM OCH M JIeKAIIUMH B TapaliebHBIX
TUIOCKOCTSIX. Y CHITHE B MECTE U3MEHEHHUS CEUSHHsI TPOBOIHUKA

18

Cunpel B cucreMe ¢ (heppoOMarHUTHBIMH TpoBoAHUKamH. [IpemomieHue
JIMHUNA BEKTOPOB CTATUYECKOTO MAarHUTHOTO TIOJISI HA TPAHMIIE JBYX CPEJl C
pPa3IMYHBIMM  MAarHUTHBIMHU TPOHMIIAEMOCTSIMH.  MeTOA 3epKalIbHBIX
OTpaXEHUW ISl pacyeTa MArHUTHOTO TOJii B OKPECTHOCTH TUIOCKOU
rpanunbl Gpeppomarteruka. Cuiibl, TEHCTBYIOIIME HA MPOBOJ C TOKOM U
BHUTOK C  TOKOM,  pAaCIOJIO)KCHHBIE  OKOJIO  ()eppOMarHUTHOTO
noynpocTpancTBa. PaGora crampHOM  AyroraCHUTENbHOM — peleTKd
JIEKTPUYECKOrO ammapara

19

O6IJ_II/IG 3dKOHbI KOMMYTallUn BHCKTpI/I‘lCCKOI\/'I OCIIN. I/I,Z[eaJ'IBHHﬁ
BHGKTpI/I‘-IGCKI/Iﬁ KIIIOY n €ro BOJIbTaMIICpHaA XapaKTCpUCTUKa.
9HepFeTI/I‘leCKI/IC OLCHKU IIPpU KOMMYTaAllUU AKTHUBHOI'O COIPOTUBJICHU,
CMKOCTHU U MHAYKTHUBHOCTH.

20

Bxutouenne anektpuyeckoid R-L 1enmu Ha MOCTOSIHHOM M MEpPEMEHHOM
ToKe. OTKIIIOYEHHE 3JIeKTpUUecKol 1enu. BoccraHoBieHnEe HampsbKEHUs
IIPU Pa3MBIKaHUH U€aJIbHOIO KIIK04a B LIENH ITOCTOSIHHOI'O TOKA

21

OTkiIt04eHHe 3JIEKTPUYECKOM 1€ KOHTAaKTHhIMM ammaparamu. Craauu
aneKkTpuyeckoro paspsana B raze. Kpusas Ilamena. Crarnueckas
BOJIbTAMIIEpHAsl  XAapaKTEpUCTHKA JyTH. YCIOBHE TallleHWs JyTH
MOCTOSIHHOTO Toka. OTKIIIOYeHHE B LENH MepeMeHHOro Toka. CrocoObl
BO3JICHCTBHS HA JIEKTPUUYECKYIO 1yT'Y B KOMMYTAIIMOHHBIX anmnaparax

22

QHGKTPOMaFHI/ITI)I. MaruuTtHoe COIIPOTUBJICHHUE )51 Mar"HuTHas
IMpOBOAUMOCTL Yy4YacCTKa MarHUTHOM Oe1Iu. 3aK0HBI KI/IpXF O(ba JJIAT
MAariuTHBIX ueneﬁ. BausHue morokon pacc€ruBaHrsd Ha MHAYKTHUBHOCTH B
CTCp)KHCBOfI MarHuTHON cucrteMe. Pacuer WHAYKTUBHOCTU KaTyIIKU
6p0H€BOl"0 OUIMHAPHUYCCKOTO OJICKTpOMAarHuTa ¢ Y4Y€TOM IIOTOKOB
pacCCUBaHUA

23

ONeKTpOMarHuTel INEpPeMEHHOro Toka. BuusHue pabouero 3azopa Ha
BEJIMYMHY TOKA B KaTyIIKE JIEKTPOMAarHuTa rnepeMeHHoro toka. Ilorepu B
MarHMTONpPOBOAAX U3-3a THCTEpe3uca M BUXPEBbIX TOKOB. BiusHue
KOPOTKO3aMKHYTOT'O BUTKA

24

Cuna TATH AJIEKTPOMAarHuTa. Crarnueckas XapaKTEPUCTUKA
JJIEKTPOMAarHuTa W MeTox ee u3MmepeHus. Cuina TATM AJIEKTpOMarHura
NepeMeHHOro Toka. [IpumeHeHne KOpoTKo3aMKHyToro BuTKa. CpaBHEHUE
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QJICKTPOMATHUTOB ITOCTOSAHHOI'O Y IICPECMCHHOI'O TOKa

25

Junamuka paOOTBl 3JIEKTPOMarHuTa MpH BKIIOYEHUH U OTIIYCKAaHUU
3JIEKTPOMArHuTa. Y CKOpPEHHE M 3aMeJJIeHHE CpadaThIBaHUS U OTIIyCKAaHUS
JJIeKTpOMarHura. JlnHaMuka 3JIeKTpOMarHuTa nepeMeHHOro ToKa

26

DNeKTpOMEXaHUYeCKue peiie. XapaKTEepUCTHKU YIPaBICHUS anapaToB
peneitHoro aeictBus. Knaccudukauus pene no o6iacTu NpUMEHEHMs], 1O
NPUHIUIY JEHCTBHS, IO BBHINOJIHAEMbIM (QYHKIHMSIM. TepMHUHBI: KOHTAKT-
JeTallv, KOHTAKTHBIN 2JIEMEHT, KOHTAKTHBIN y3eil. CorimacoBaHHE TATOBBIX
U MEXaHUYECKUX XapaKTEPUCTHK pejie

27

OnexrpoMarauTHele peine. [loasgpu30BaHHBIE JIEKTPOMAarHUTHBIE pelle.
MarsauroynpasisieMble KOHTAKThI (T€pKOHBI) U TEPKOHOBBIE PEJIE.

28

[InaBkue npenoxpaHuTend. BpemMATOKOBbIE XAPAKTEPUCTUKHU IIJIABKUX
npenoxpanureneid. HarpeB miaBKoil BCTaBKU MPU KOPOTKOM 3aMbIKAHHU.
Boibop mpenoxpaHuTens MO YCIOBHUSM JUIMTEIBHOW JKCIUTyaTallMH, IO
YCJIOBHIO ITyCKa 3JIEKTPUYECKOI'O JBHUIATENs, 110 YCIOBHIO CEIEKTUBHOIO
OTKJIFOYEHUS

29

Arnmaparel TEIUIOBOM M TEMIEPATypHOM 3amuThl. TerioBoe pese Toka.
[IpuMeHeHHe TO3UCTOPOB JUIsl TEMIEpaTypHOM 3allUThl  OOMOTOK
3JIEKTPOJIBUTATENEH

30

KonTtakropsl u MarHuTHble Iyckareiad. OCHOBHBIE TEXHHYECKHE
IapaMeTpbl KOHTaKTOpa. Tsarosas u IIPOTUBOICHCTBYIOIIAS
XapaKTEPUCTHKU KOHTaKTOpa. KOHTaKTHO-AyroracCUTEIbHOE YCTPOMCTBO €
CUCTEMOM MAarHuTHOro nyThs. IlapamienpHoe u 1IOCIEIOBaTENBHOE
BKJIIOUEHHUE KAaTyIIKH MarHUTHOTO NYThs

31

ABromMaTtnueckue BbIKIrodarenu. Kmaccudukanus aBromaToB. OCHOBHBIE
y3JIbl YHHBEPCAJIBbHOIO aBTOMAaTUYECKOIO BBIKIOUaTesns. Pacuenurenu.
beicTponelicTByOIIME  BBIKJIIOUATENIM €  HMHAYKIHOHHO-IUHAMHYECKUM
IIPUBOJIOM

32

ABapHﬁHBIe pPCXUMBl B HOCIAX U CITOCOOBI 3alllUThI. OcHOBHBIC
TEXHUYCCKUEC TMapaMCTPbl OJCKTPHUYCCKUX almnaparoB YIIPaBJICHHUA U
3allIUThI

33

Bb160p KOHTAaKTOPOB M MAarHUTHBIX ITycKaTeNel s YIIPaBICHUS U 3aLUThI
JIEKTPUYECKUX JIBUTATEIIEH.

34

BriOop aBTOMaTHUECKMX BBIKIIOYATENCH [JIS 3aIUTHI AJIEKTPHUUYECKUX
LIENIEN U YCTAaHOBOK.

35

OnexTpoHHble  Kitouu. (CTaTHueckue peXHUMbl  padOThl  KIIOUEH.
JluHaMu4eckue pexumbl paboTsl Kitouei. O6nacth 6e3omacHoi paboThl U
3amuTa KIK4en

36

CunosBble JAUOBbI. Cratnueckue pCaIbHBIC W AlIIPOKCUMHUPOBAHHBIC
BOJIBTAMIICPHBIC XaApPaKTCPUCTUKH JUOJA. I[I/IHaMI/I‘IeCKI/IC XapaKTCPUCTHKHU
JAuoja. TumnoBsie napaMeTpbl CHJIIOBOT'O IWMOJa

37

3ammra  CHJIOBBIX  JMOJOB.  BapucTtopel, UX  BOJbTaMIIEpHBIE
XapaKTEPUCTUKU U TUIIOBBIC I1ApaMETPBI

38

MOH_[HLIC TPAH3UCTOPHI. OcHoBHBIC TUIIBI, CPaBHCHUC IOOCTOMHCTB U
HEAOCTATKOB OTHUX THIIOB. MOHIHI)Ie TUPUCTOPEI. OCHOBHBIC THIIBL.
PeBepCI/IBHO BKJIFOUaEMBbIi JAUHUCTOP U €TI0 TUIIOBAA CXEMa BKJIIKOUCHUA

39

Mopynun cunoBblx Kkiaroued. [lapamnensHoe W mOCIIEIOBAaTENBHOE
COeZIMHEHUE CHUJIOBBIX Kitouel. VHTerpaiabHble cXeMbl (COOPKH) CHIIOBBIX
MOJYyIIPOBOJHUKOBBIX Kitoueh. TBepaoTenbHbie pene. HTemeKkTyaabHbIe
CHJIOBBIE HHTETPAJIbHBIE CXEMBI

40

IlaccuBHBIE KOMIIOHEHTHI. HOTepI/I MOIODHOCTKH B MAr"HuTOIIpOBOAA.
SIBnenue NoAMAaron4mMBaHus MArHvuTOIpPOBOJA. PeaKTDpBI, obecreueHust
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JIMHEWHOCTH (IOCTOSIHHOM BEIMYHMHBI MHYKTUBHOCTH)

41

Bnusnue ¢opmbl M 4acTOThl HampshKeHHs Ha paboOTy KOHAEHcaTopa.
[ToTrepu momrHOCTH B KOHJEeHcaTtopaX. KoHaeHcaTopbl sl €MKOCTHBIX
HakonuTesel sHeprur. CxeMa 3aMenieHuss 1 QUIbTPYIoIas CiocOOHOCTh
NIEKTPOJIMTUYECKOTO KOHJEHCATOPa

42

Mournbie pe3ucTopbl. TemiooTBO B CHUJIOBBIX 3JICKTPOHHBIX amiaparax.
TunoBsle oxnaautenu. lIpuMeHeHUE CHIMKOHOBOM CMa3Ku. MeTrosl
MPUHYAUTEIBHOTO  OTBOJa  Teruia  (KOHBEKIIMOHHOE  OXJIAXICHHE,
HCHAPUTEIbHOE OXJIAKICHUE)

43

Crartuueckue 31eKTPOHHBIE alapaThl HOCTOSHHOIO TOKA. TpaH3uCTOpHbIE
pelie W KOHTaKTOPhl. BIHSHHE TOJIOXKUTEIBHON OOpaTHON CBsI3M Ha
XapaKTEPUCTUKY BXOJ-BbIX0A. Peanmusarus peneiiHON XapaKTEpUCTUKH 3a
CYeT TIOJIOKUTEIBbHOW OOpaTHON cBsizu. CXeMBl C TIOJOKUTEIBHON
0o0paTHOM CBSI3bIO MO HAINPSHKEHWIO U TOKY. BiusHHE MHAYKTHBHOCTH Ha
MPOLECC KOMMYTallHU

44

Cratudeckue 3J€KTPOHHBIE almapaTrhl MEPEMEHHOIO TOKa. THPHUCTOpHbIE
KOHTAKTOPBI C €CTECTBEHHOM M IPUHYAUTEIBHON KOMMYTALHEH.

45

I'uGpuanble anmapaTtbl NepeMEHHOro Toka. CXembl COEIUHEHHUs
NEKTPOMEXAHUYECKUX KOHTAaKTOB C CHJIOBBIMU auofamu. (Cxembl
KOHTAKTHO-TUPUCTOPHBIX ammnapaToB. (ObecneueHue aBTOMATUYECKOIO
BKJIFOUEHUSI TAPUCTOPOB B cXeMax 0€31yroBoii KOMMYTALUU

Bompocsr (3amaun) s 3adeta / qudd. 3auera npepcraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3ayera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [N KypCcOBOTO MPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOWM pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — IlepeyeHp TeM JUisi KYPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

Ne i/t

KypcOBOH paboThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXYTOYHOM aTTeCTAllMd B BHIE TECTHPOBAHUS
npeJcTaBiIeHb B Ta0nuie 18.
Tabmuma 18 — IIpumepHBIi IepeueHb BOIIPOCOB JIsi TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB IS TECTOB

Kon
WHAMKATOPA

He npenycmotpeHno

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYarolIUXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT
1 OmnpenenuTh TEIIOBYIO MOITHOCTD, BBIIEISIONIYIOCS B OHOM METpe JTMHBI METHOTO
IIMHONPOBOJIA PacpeAeIUTEIBHOI0 YCTPOICTBA, 10 KOTOpoMy IpoTekaeT Tok I = 840
A. lllurompoBox Harpet f0 Temmeparypsl L = 90°C, ero gjuamerp D = 20 mm.
2 Onpenenutb KOXPPHUIHUEHT MOBEPXHOCTHOTO 3¢ (heKTa U TEIIOBYIO MOIITHOCTD,

BBIIC/IAOIITYIOCA B OAHOM METPE JJIMHEI KPYTJIOro MCHOI'O IIMHOIIPOBOJa, TUaMETPOM
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d =45 mm, o kotopomy nporekare Tok I = 2400 A npombinuieHHON 9acToThl 50 Iy

Onpenenutb k03P PUITUEHT TOBEPXHOCTHOTO 3 (HeKTa U TETIOBYIO MOIITHOCTD,
BBIICTISIFOLIYFOCS. B OJTHOM METPE JUTMHBI KPYTJIOTO aIFOMHHHEBOTO IIIMHOMIPOBO/IA,
muamerpom d = 45 MM, 1o koTopomy npotekaet Tok [ = 2400 A nmpombIIeHHON
yacToThl 50 I'1x

OnpenenuTs TEIIOBYIO MOIIHOCTb, BBIIETSIOUIYIOCS B MATHUTOIIPOBO/IE
JNIEKTPOMArHUTa, KaTYIIIKa KOTOPOTrO HAMOTaHa KPYTIIbIM ITPOBOAOM aAuamerpom d = 4
MM U umeet 250 BUTKOB. MarHUTHOITPOBO/T BBIIIOJIHEH U3 JINCTOBOM
AJIEKTPOTEXHUUYECKON cTanu Mapku 1512, Tommuna mucta o = 0,5 mm. Koaddunuent
3armoTHeHUs MarHuTonpoBoaa ks= 0,9. [Ipu moAKIFOYeHNH KATYIIKH K HCTOYHUKY
nepeMeHHoro HamnpsikeHus yactoThl £ = 50 I'ii mmoTHOCTH TOKa cocTamiset j = 1,0
A/Mm2. Pasmepsl MarauTonposoza a = b = 70 mm, H = 320 mm, B = 180 mwm.

OnpenenuTs TEMIOBYIO MOUTHOCTb, BBIJICISAIONIYIOCS B MATHUTOIIPOBO/IE
3JIEKTPOMAarHuTa, KaTylka KOTOporo HaMoTaHa KpyIJbIM IIPpOBOIOM auamerpom d = 4
MM U umeeT 250 BUTKOB. MarHUTOIpOBO/ BBIIIOJIHEH U3 CILIOMIHOTO Opyca ctanu. [lpu
MOJIKJIOYEHUH KaTyIIKU K HCTOYHUKY IepeMeHHOro HanpsibkeHus yactoTsl f = 50 '
IJIOTHOCTH TOKa cocTapiseT j = 1,0 A/mm?. Pasmeps! MarautonpoBoza a = b = 70 mm,
H =320 MM, B =180 mMm

OnpenenuTh JUIUTEIHHO JOMYCTUMYIO BETUYHHY IUIOTHOCTH IIEPEMEHHOTO TOKA JIJIS
OeckapKaCHOM IMJIMHIPUICCKON KaTYIIKK UHAYKTUBHOCTH, HAMOTAHHON MEHBIM
KPYTJIBIM ITPOBOJIOM JriamMeTpoM d = 4 MM. IpoBoOJIa XJI0M4aToOyMakHas 6e3
MPONUTKHY, uncio BUTKOB N = 250, BbicoTa katymku H = 170 mm, a ee BHyTpeHHUIT U
HapykHbIH AuaMeTpbl Dge = 100 MM, Dyap = 155 Mm. Karymika HaxoauTc B ClIOKOMHOM
BO3AYyX€ npu Temmeparipe v = 35°C

OnpenenuTs JIUTENBHO AONYCTUMYIO BEIMYHHY IJIOTHOCTH NIEPEMEHHOI0 TOKA JJIs
MWIMHAPUYECKON KaTyIIKW MHIYKTHBHOCTH, KOTOpasi HAMOTaHa MPoBoAoM d = 2 MM,
umeeT yncio BUTKOB N = 500, napyxHbiil guamMetp Dyap = 136 MM, BHyTpeHHUI
muameTp Dgy = 70 MM, a ee BricoTa h = 72 mm

OnpenenuTs TeMIeparypy MOBEpXHOCTH IIMIIMHAPHUECKON KaTyIIKu 0e3
MarHUTOIIPOBO/IA, Yepe3 KOTOPYIO MpoTekaeT mocTossHHbIN Tok [ = 20 A. Karymka c
BYYTpEHHUM 1uaMeTpoM Dzy =100 MM 1 HapykKHBIM JUaMeTPOM Diap =160 MM,
BbicoTOM h = 170 MM, urciiom BuTKOB N= 250 pacroyio)keHa B CIOKOWHOM BO3/yXe€,
Temneparypa kotroporo vo = 35°C. lnamerp npososa d = 4 mm

OnpeenuTh TEMIOBYIO MOIIHOCTD, MPOXOIAIIYIO 4epe3 1 M? TeKCTOMMTOBOMN MIIOCKOH
CTeHKH, TONuHOM 0 = 20 MM. Pa3HOCTh TemMmepaTyp Ha MOBEPXHOCTSX CTEHKHU
cocraBisieT Av = 30°C
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OnpenenuTh nepenaabl TEMIIEPaTyp B CIOAX MIIOCKOH CTeHKH MIOMAIBI0 S = 2 MM?,
KOTOpast BBIMOJIHEHA U3 YIIIEPOJUCTOM cTanu d1 =2 MM U IIEHOIIACTa TOIIUHON Oz =
10 MM, eciIi KOJIMYECTBO TEIJIOTHI, POXOIAIeH Yepe3 CTeHKY 3a 1 4. cocrasserT 1,9
kBT1-u. TemmonposoaHocTs ctanu A1 = 54 Bt/(Mm-K), nenomiacta A2 = 0,1 Bt/(m-K)

11

OmnpenenuTts TeMIeparypy HapyKHOH MOBEPXHOCTH U3OJISLUN KPYTJIOro METHOTO
npoBoaHUKa nuamerpoM d = 40 MM, o KoTopomy Tipotekaet Tok I = 2250 A, B
pe3yJbTaTe 4ero MoBEpXHOCTh OKa3bIBAE€TCsl HArpeTou 10 TeMieparypsl L = 60°C.
[TpoBOTHUK TTOKPHIT ABYMSI H30JISSIIMOHHBIMHA CIIOSIMH; CIIOEM OyMaru ¢
terionpoBogHocThio A1 = 0,1 B1/(M-K) 1 ciioem nakoTkaHu ¢ TEIONPOBOJHOCTHIO A2
= 0,2 Bt/(m-K). TonmuHa cnost 0yMa>KHOUM U301 O1 = 4 MM, TOJIIHMHA CIIOS
M30JIALUH U3 JJAKOTKAHU O2 = 6 MM
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BbIuncnuTh 10MyCcTUMYIO CHITY TOKA aJIFOMUHUEBOTO IIPOBOHHUKA KPYTJIOTO
MoTepeyHoro ceueHust quamMerpom d = 40 MM, IIOKPBITOTO ABYMSI CIIOSIMU MU3OJISIIIH:
croeM Oymaru, TOJIINHA KOTOPOTo 81 =4 MM U CJI0€M JaKOTKaHHU, TOJIINHA KOTOPOTO
d2 = 6 mM. JlonmycTrMas Temreparypa Hapy>KHOH MOBepXHOCTH u3ossinuu L2 = 80°C,

14




BHyTpeHHel moBepxHocTu L1 = 70 °C. TermonpoBogHoCTh A1t Oymaru A1 = 0,1
Bt1/(m:K), mns nakorkanu Az = 0,2 B1/(M-K)
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OmnpenenuTh MOCTOSIHHYIO BPEMEHH HarpeBa MWIMHIPUYECKOH KaTyIIKA MTOCTOSTHHOTO
TOKa, KOTOpast HAMOTaHa KPYTJIIbIM MEIHBIM IIPOBOOIOM qTUaMeTpoM d = 2 MM, UMeeT
500 BUTKOB, ee BHYTpeHHUI quameTp Dpy = 70 MM, HapykHbIH nuaMeTp Dyap = 140
MM, BeicoTa h = 70 mm. TerooTnaya B OKpYKaIOIIyi0 Cpeay, KOTOPOU SBISETCS
CTIOKOMHBIN BO3/yX, OCYIIECTBIIICTCS ¢ OOKOBBIX MOBEPXHOCTEH U C TOPIIOB,
kodddunment remtooraaun kt = 20 Bt|(m-K)

14

Brraucnute Bpems, uepes KOTopoe MeHast TpyOa ¢ monepeuHbIMu pazMepaMu dey = 25
MM, diap = 30 MM Harpeetcst 10 Temieparypsl U = 110°C B pe3ynbrare IpoTeKaHuUs
toka | = 9400 A. C uenbro oxJaxxaeHus o Tpyde MpoTeKaeT BoJa, CPEIHsIs
TeMIeparypa KoTopoii Lep = 40°C. KoadduiiueHT TemaooTaaqu ¢ BHyTpeHHEH
TIOBEPXHOCTH TPYOHI kip = 1500 B1/(M?K). Y 1e1bHOE CONPOTHBIIEHHE MEIU P =
1,75-108 Om-m

15

Bprauciute Bpems, uepe3 KOTopoe MeHas TpyOa ¢ monepevyHbiMu pazmepamu dgy = 25
MM, duap = 30 MM Harpeetcs 10 Temreparypsl U = 110°C B pe3ynbrare IpoTeKaHUs
toka | =9400 A. Tpyba HaxoaUTCsI B CHIOKOMHOM BO3/IyX€, TEMIIEpaTypa KOTOPOTO Lo
=40°C, k0> PUIHMEHT TEMIOOTAYH C ee HAPYKHOI moBepxHOCcTH Ky = 15 B1/(M?*-K).
VY 1enbHO€E CONPOTUBIICHUE METU P = 1,75-10% Om-m
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OmnpenenuTs JOMYyCTUMOE YUCIIO BKJIIOUSHHI B | 4. KaTyIIKH MIOCTOSTHHOTO TOKa B
IIOBTOPHO-KPAaTKOBPEMEHHOM PEKUME Harpena, eciid BpeMsi pabodero nepuosa
Katymku tp = 150 ¢ u o Hel mporekaer Tok Inx = 12 A. Karymika nunusapudeckas,
HaMOTaHa KpYTJIbIM MEAHBIM ITpoBoioM auamerpoM d = 2 mm, umeer 500 BUTKOB, ee
BHYTpeHHUM auaMeTrp Dex = 70 MM, Hapyx)HbIHA quaMeTp Duap = 140 MM, BeicOTa
karymku h = 70 mM. KaTymika HaxoauTcs B CIIOKOMHOM BO3/yXe, TeMIleparypa
koToporo Lo = 35°C. C Hapy>KHBIX TOBEPXHOCTH KaTYIIKUA KOA(G(GUIIUEHT TEII00TAaYN
kT = 20 Bt|(m-K). M30ss1ust mpoBojia XJa0m4aTo0ymMaxHas, 6€3 MPOIUTKA
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OnpenenuTts 3HaUeHUE KO((UIIMEHTOB MEPErpy3KU MO MOLTHOCTH U TOKY CTaJIbHOM
IIMHBI TPSIMOYTOJIBHOTO ceueHust 100x4 MM, HarpeBaeMoi IPEPHIBUCTHIM TOKOM | =
600 A yepe3 ycTaHOBJIEHHbIE IPOMEXKYTKH BpeMeHH. [lonycTrmast TeMmneparypa
HarpeBa HIMHBI Lyon =95°C. [lInHa HaX0ANUTCS B CIOKOWHOM BO3/yXe, TEMIIepaTypa
KoToporo Lo =35°C, K03 GHUIHUEHT TETUIOOT/AAYN C TOBEPXHOCTHU IHUHBI Ky = 12
Bt/(M?-K), TeMmepaTypa IIMHBI B pe3yIbTaTe MPOTEKaHHUs HPEPLIBUCTOTO TOKA
nocturaer v =95°C
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Ornpenenutsb ycuiue, IedcTByIomee Ha 1| M ITTUHBI MPSAMOJIUHEHHOTO TPOBOHUKA, 110
KOTOPOMY MPOTEKaeT MOCTOSIHHBIN TOK | = 10 KA, eclii TpOBOJHUK HAXOJUTCS B
OJIHOPOJHOM IMOCTOSSHHOM MAarHMTHOM I10JI€, MarHUTHAs! MHIYKIUS B KQXKJI0M TOUKE

npoBoaHuka B = 0,1 Ti, a yroa Mexxay BEKTOPOM MHAYKIMH U HAIIPAaBJIEHUEM TOKaA ) =
30°
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OmnpenenuTh BETMYNHY ¥ HATIPABJICHUS YCUIIHS, IEHCTBYIOMIETO MEXKTY ABYMS
napauieNIbHbIMUA IPOBOHUKaMHK JuTHHOU | = 1 M. [To mpoBOTHUKKAM, HAXOISIIUMCS B
BO3/yX€ Ha PACCTOSIHMM & = 3 M JIpyT OT JApyra, MPOTEKAIOT MOCTOSHHBIC TOKH i1 = 10
KA, I =15 kA
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OnpenennTtp 3IEKTPOIUHAMUYECKOE YCUIINE, IEHCTBYIOIIEE HA TIEPEMBIUKY,
COEUHSIONLYIO JIBE NTapaJuIeIIbHbIE IIMHBI KPYTIIOro ceueHus (puc. 2.3), eciu 1o
IIMHAM U [IEpEeMbIYKE MPOTEKAET MOCTOAHHBIN TOK | = 15 KA, nuameTp muH u
nepembruku d = 20 MM, pacctossHue Mexxay muHamu | = 0,5 M, IIUHBI ©MEIOT
OECKOHEUYHYIO JUTMHY

21

Onpenenutp MEKTPOANHAMUYECKOE yCHIINE, IeHCTBYIoNIee Ha | M KpyTrioro
npoBoHuKa nuamerpoM d = 20 mm. [IpoBoHMK pacrioyiokeH Ha paccTosHuu a/2 = 10
CM BJI0JIb (DeppOMArHUTHON CTEHKH M 1O HeMy mpoTekaeT Tok | = 1000 A
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Onpenenutsd ycuime, ¢ KOTOPhIM MPOBOTHUK, TPOJIOKEHHBIN BI0Ib PeppOMarHUTHON
CTeHKH Ha paccTtostHun 20 ¢cM OT Hee, IPUTIATUBACTCS K HEH, eClIn JJTHHA TPOBOIHUKA |
= 0,5 M 1 o Hemy TeueT Tok | = 10 kA

23

Onpenenuts ycuiime, cTpemsiieecs pa3opBaTh KPyroBoil BUTOK paauycoM R =1 m,
€CIi 1o HeMy npoTtekaeT Tok | =40 kA. /luameTp nonepednoro cedenus sutka d = 10
MM

24

Omnpenenutb ycuime, ¢ KOTOPbIM KPYTJIblii MPOBOJHUK ATHHOM | = 1 M 1 ¢ TokoMm | =
1500 A nputsaruBaetcst K GeppOMarHUTHON CTEHKE, €CJIM OH HaXOJIUTCS HA yIaJICHUH a
=20 cm. deppoMarHuTHas CTEHKa UMEET OECKOHEYHYIO MAarHUTHYIO IIPOHULIAEMOCTb.
HuameTtp npoBojHKKa 2F = 10 MM. BEIYUCIUTD Takke yCUIue, CAXKUMAIOLIEE
MIPOBOJIHUK

25

Onpenenuts 3HaYCHUE SIEKTPOIUHAMUYECKOTO YCUIIHS, IEHCTBYIOIIETo Ha 1 M
KpYTJIOro MPOBOJHHUKA, PACTIONOKEHHOTO BJIOJIb (DEPPOMArHUTHOM CTEHKH Ha
paccrosgauu 10 cMm OoT Hee, eciii 0 MPOBOJAHUKY MpoTeKaeT ToK 10 kA

26

Omnpenenuts ycuiime, paspelBaroliee NpoBoaHUK ¢ TokoM | = 100 kA B mecTe, r11e
HPOBOJTHHK M3MEHSIET cBOe morepeunoe ceyenue ot D = 50 mm 10 d =20 mm

27
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Ornpenenutb CyMMapHyO ITPOBOJIMMOCTE Pab0YHX 3a30POB MOJIOCOB, TOKA3aHHBIX Ha
pucyHKe, O0e3 ydera BbimyunBanus. Pazmepsr mosocos: b=0,02 M, r=0,02 M, TosmuHa
TIOJIFOCOB (B HAMPaBICHUH, IEPICHAUKYISIpHOM uepTexy) a=0,02 M, ~0,6 MM, yromn
a=15°

28

OnpenenuTs CyMMapHYO IPOBOAMMOCTb PA0OUYMX 3a30POB MOJIFOCOB, TOKa3aHHBIX Ha
pucyHke, 0e3 y4era BbimyunBanus. Pazmepst nosrocos: b=0,02 M, r=0,02 m, TosmmHa
MIOJIFOCOB (B HAIIPaBJIEHUH, NEPIIEHAUKYIApHOM uepTexy) a=0,02 m, 6=0,6 mm, yron
o=0°

29

Haiitu masenre MarHuTHOTO MOTEHIIHANIAa B pabouunx 3a3opax [[-o6pa3Horo
ANEKTPOMArHUTa C OBOPOTHBIM SIKOPEM U AJIEKTPOMATrHUTHBIA MOMEHT, Pa3BUBAEMBIN
npu 3azope & = 0,6 MM, yriie a. = 15° u motoke ®s = 2-10™* B6. Pazmeps!
anekTpomaruuta: a =b =r=20 MM, dc = 15 mm, 1 = Ix = 60 MM, h = 60 mMm.
IIpoBomumocTs Asz = 33,4 108 I'n
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Haiitu masenre MarHuTHOTO MOTEHIIHANIA B pabouunx 3a3opax [[-o6pa3Horo
AJIEKTPOMArHUTa ¢ IOBOPOTHBIM SIKOPEM U 3JICKTPOMArHUTHBI MOMEHT, Pa3BUBACMBIii
npu 3azope & = 0,6 My, yrite o, = 0° u motoke ®s = 2-10* B6. Pasmepsr
anekTpomaruuta: a =b =r=20 MM, dc = 15 mm, 1 = Ix = 60 mm, h = 60 mMm.
IIpoBomumocTs Ass = 44,5 108 I'n

31
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FARNNEY
Ompenenuts M/IC OpoHEBOTO 3JIEKTpOMarHuTa ¢ IIOCKUM TOPIIOM siKopst (puc. 5.17a),
KOTOPBIH JIOJDKEH pa3BUBATh MPH KOHEYHOM 3a30pe o = 10 mm cuy P, =480 H. | = 88

16




MM, b =42 MM, d = 33 Mm. TIpoBOIMMOCTB KOHEUHOTO 3a30pa Ax = 117-10°8 I'n.
[Tanenne MJIC B cTtanu He yuuThIBaTh. MarHUTHBIN MOTOK BO BCEX CEUCHMSIX
MarHuTOIPOBOJIa CYUTATh OJJUHAKOBBIM U PaBHBIM MOTOKY B 3a30pe€ O.

32

BricTpozeiicTByOmui 37€KTpOMaraut ¢ pazmepamu a=30 mm, o, = 2,4 MM. Maruut Ha
nocrostiHoM Toke rpu MJIC paboueit oomoTku F~2670 A (N =248,1=10,8 A)u
paboueM 3a30pe &, CO3/1aeT MATHUTHBIHA MOTOK @ = 8,5-10 B6 u pa3BuBaer
anekTpoMarHuTHyo cuiy P = 342 H. Onpenenuts 4uCIIO BUTKOB, HEOOXOAUMOE IS
CO3/1aHMs TOTO K€ MArHUTHOTO ToToKa @n = 8,5-10™ B6 (aMmIMTYTHOE 3HAYCHUE) B
cily4yae MUTaHus OOMOTKH NEpEeMEHHBIM TOKOM HarnpspkeHreM U = 127 B ¢ yactotoii f
= 50 ', a Taxke pa3BUBAEMYIO ATHM ITOTOKOM 3JIEKTPOMArHUTHYIO CUITY U
HaMarHMYMBAIOMIMNA TOK ITpu TOM ke 3HaueHnd MJIC oOMOTKH. MarHuTornpoBo
HaOpaH U3 AJIEKTPOTEXHUUECHCKOM CTalu ¢ KoddduirenTom 3anoaaenus Ke = 0,93,
SIKOpb M CTOI MMEIOT KBaJIPAaTHOE CEYEHUE CO CTOPOHOM KBajpara a = 30 Mmm

33

BrictpozeiicTByromuii snekTpomaraut (puc. 5.20) ¢ pasmepamu a=30 MM, Oy = 2,4 MM.
Maruut Ha nocrosituaoM Toke npu MJIC paboueit oomotku F~2670 A .(N =248, | =
10,8 A) u pabodem 3a3ope Ou co3aaeT MarHUTHBIN MoTok dm = 8,5:10-4 BO u
pa3BuBaeT AeKTpoMaruuTHyto cuity P = 342 H. OnpenenuTs 41CIIO BUTKOB,
Heo0X0aUMOE IS CO3MaHUs TOrO e MarHuTHoro rnoroka dm = 8,5-10-4 B6

(aMILTUTY THOE 3HAYCHUE) B CITy4ac MUTAHUS OOMOTKH MIEPEMEHHBIM TOKOM
HanpspkenneM U = 220 B ¢ wacrotoii f = 50 ['11, a Takke pa3BUBaEMyI0 3TUM ITOTOKOM
AJIEKTPOMArHUTHYIO CHJTy M HAMarHMYMBAIOIIUI TOK Mpu TOM ke 3HaueHun MJ[C
0OMOTKH. MarHuTonpoBo HaOpaH U3 AMEKTPOTEXHUICHCKON CTau ¢ KO3PPUITUEHTOM
3aronHeHus ke = 0,93, sIKOpb U CTOI UMEIOT KBAJPAaTHOE CEYCHUE CO CTOPOHOM
KkBajpata a = 30 MM

34
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JIJ1g KJ1lanaHHOTO 3JIEKTPOMarHuTa NepeMEeHHOro ToKa (PUCYHOK) ONPEeNIUTh
aKTUBHOE COIIPOTUBIICHUE DKPAaHUPYIOUIETO BUTKA. [ eoMeTpruecKkne pa3mepbl
anektpomarauta: Al =2 mm, A2 =4 mm, al =3 MM, a2 =7 MM, a = 12 MM, b = 20 MM,

—7.1080.
he =3 mm, H =20 MM, L = 52 MM. BUTOK BBITIOJIHEH U3 JIATYHH (p|0°C =7-1070m-m ),

temrepatypa HarpeBa b= +80°C (a. = 0,0015 K-1)

35

HaiiTy 1y/IbCaluIo SIeKTPOMArHUTHOMN CUIIBI B TIPOLIEHTAX JUIS 3JIeKTPOMArHUTa
TepeMeHHOro Toka (pucyHoK). [Totoku @sim = 1,01-10* B6, @sm = 1,13-10 B6, yron
caBMra Mex 1y HuMH paseH 61°30'. T'eoMmeTpudeckue pasMephl aeKTpoMaraura: Al =
2MMm, A2=4wmMm,al =3 MM, a2 =7 MM, a= 12 MM, b=20 mm, hB =3 MM, H =20 MM,
L =52 mm

10.4. Meronuueckue Marepuaibl, ONpeIETAI0INe MPOLIEAYPBI OLIEHHBAaHUS

WHAMKATOPOB, XapaKTEpU3YIOIUX HJTanbl (HOPMUPOBAHMS KOMIETEHLIMH, COJep)KaTcs B
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JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPSAJOK W MPOLEAYPY
MPOBCACHU TCKYIICTO KOHTPOJIA YyCIICBACMOCTHU U HpOMe)KYTOqHOﬁ aTTecralnuu 06yan0mec;1
'VAIL

11. MCTO,Z[I/ILIGCKI/IG YKazaHus I o6yqa}0mﬂxc>1 110 OCBOCHHUIO JHCHUIIJIMHBI
]_IGJIHMI/I OCBOCHHA OUCHUIUIMHBL SBJIAIOTCA: TIOJYUYCHHUC CTYACHTAMU HGO6XOI[I/IMBIX
3HAHUM O PAa3IMYHBIX BHUAAX SJICKTPUYCCKUX amraparax i TCOPETUICCKHUX OCHOB UX IIPUMCHCHUA
B YCTAaHOBKAax IPOMBINUICHHOCTH W JJICKTPOCTAHLUAX PA3JIMYHOI0 THUIIA; 3HAKOMCTBO C
OCHOBHBIMHU THUIIAMH U IIPUHIOUIIAMHA pa6OTBI OJICKTPHUYCCKUX aIlllapaToB.

11.1. Meroauueckue yka3aHus i OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riny0oKkoe M sICHOE M3JIOKEHHEe ydeOHOro Martepuana. HasHaueHue COBpEMEHHOW JEKLUHU B
paMKax TUCHMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALUIO IO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpPOOJEM JUCHMIUIMHBI, METOAOB HAY4YHOIO II03HAHUSA, HOBEHIIMX
JOCTIOKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIEKIUsl pacKpbIBAaeT MOHATUHHBINA ammmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIEHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00yYarOMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

—  IIOJIy4€HHE OIbITA TBOPYECKOH padOThI COBMECTHO C IIPENOJABATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHHUS.

— MOsBJIEHUE HEOOXOAUMOro HHTEpeca, HE00X0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJYyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUThCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
MOJIO)KEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM pA3laTOYHOr0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETBHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuana:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAaHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— IOJIyY€HHE OIbITA TBOPYECKOH pabOThI COBMECTHO € IPENOJABATEIIEM;

— pa3BuTHE NOPO(ECCHOHATHLHO—JENIOBBIX  KauecTB, JIIOOBU K MpeaMery U
CaMOCTOSITEIEHOTO TBOPYECKOI'O MBIILIJIEHMSL.

— TOsBJIEHHE HEOOXOIMMOr0 HHTEpeca, HE0OXOAUMOTO Il CAMOCTOSITENILHOM padoThI;

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiiine rofbl;

— Hay4yuTCsl METOJWYEeCKH oOpalaThiBaTh MaTepuai (BBIACNATH TIJIABHBIE MBICIU U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HUX B  Pa3IMYHBIX
bopmyaHpoBKax);

— TOJIy4u€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.
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11.2. Meroauyeckue yKa3zaHUs [Jis8 OOYYaIOIMIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xone BeimonHeHus m1abopaTOpHBIX pPadOT oOydamImuics AODKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue madopatopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51a00paTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpEeNesiseMOoll Y4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaromerocs:

— TpuOOpeTeHWEe HAaBBIKOB WCCIEAOBAHUS IMPOIECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allds TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOIM MH(OPMALIMH 110 U3yYaeMON JUCIHUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PabOT
1. Tlpuctynath K paboTe MOKHO TOJIBKO MOCIIEC 03HAKOMIICHHS C PA00OYUM MECTOM.

2. Ilepen cOopkoii cxem yOenuTbcs B TOM, UTO JIAOOPATOPHOE 0O0PYI0BaHKE OTKIIOYEHO

OT UCTOYHUKA MTUTAHUS.

3. Tlepen BkIIOYEHHEM CXE€Mbl YOEAMTHCS B TOM, 4YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYTallMOHHasl anmnaparypa (KHOIKHU U Jp.) HaXOJUTCSI B UCXOIHOM I10JIOKEHHH.

4. Ilpu BKJIIOYEHHUU U B IPOLECCE PErYJIUPOBAHUS CIEAUTH 3@ MOKA3aHUSMU OCHOBHBIX
MU3MEPUTENBHBIX PUOOPOB (1P poBO ocumiorpad, MyJIbTUMETP U Jp.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIIATH €3 MPUCMOTpa pabodee MecTO, KOTOPOE HaXOIUTCS
MOl HAIIPSDKEHUEM.

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

7. K nabGopaTopHBIM 3aHATHUSM JIOMYCKAIOTCSI TOJBKO T€ CTYAEHThI, KOTOPbHIE YCBOWIN
npaBuiia 6€30MacCHOCTH.

8. JlaboparopHbie pabOTHI BHIMOJTHSAIOTCS OpPUTaoil CTy/IEHTOB B COCTaBE HE MEHEE JIBYX
YEJI0BEK.

9. Kaxnapllf CTyAeHT [JOJDKEH TOATrOTOBUTBhCS K JabopatopHoil pabore. Ilpu
HEJ0CTaTOYHON MOATOTOBKE CTYJEHT HE JOMYCKAETCS K €€ BBIIIOJIHEHUIO.

10. CoOpanHas cxemMa M HamMCaHHas IporpaMma JOJDKHAa OBITh IpOBepeHa
IpenoaaBaTesieM, KOTOPbIH MOCie MPOBEPKU JAET pa3pellieHNE Ha IPOBEIECHUE OTIBITOB.

11. Tlepen BKIIFOYEHHEM CXEMBI CTYJICHT, MPOU3BOAIINN JTAHHYIO ONEpPalHI0, JOJDKEH
peynpeauTh YWIEHOB CBOeH Opuraas 00 3ToM ¢pazoit «HaunHaeM skcriepuMeHT.

12. Tlocne BKkIIOUEHUS cXeMbl 0e3 3amucH MOKa3aHW [pUOOpPOB MpOBEpSETCS
BO3MOXXHOCTh BBINIOJIHEHUS 1a00paTOpHOIl pabOThl BO BCEM 33JaHHOM JMAara3oHe M3MEHEHUs
XapaKTepUCTHK U Moka3aHUU. ToJIbKO 1Mocie 3TOro MpUCTynaroT K padore.

13. Pe3ynbpTaThl M3MEpeHHH MO KaXJIOW XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHBI
IpernoaaBaTesieM.

14. Bce mepexiroueHUs B CXeMe M €€ OKOHuUaTelbHas pa3dopka Jenaercs TOJbKO C
paspelieHusi IpenojaBaTenss. B cioyyae HEBEpHOCTH TMOJYYEHHBIX JaHHBIX pabota
nepeIesbIBaeTCsl.
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15. Ilocne nmepekroueHns cxeMa JOJDKHA OBITh MPOBEpPEHa MPETIoaBaTeIIeM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyauuu (IOSIBJIEHHE JbIMa, 3alaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEIJICHHO
OTKJIFOYUTH CXEMY OT HAMPSHKEHHUS U COOOMIMTH 00 3TOM COOBITUM MPETOAaBATEN0 0e3 00X
M3MEHEHUH B cxeMe. BMecTe ¢ npenoaBaTesieM HaJ0 HAaTH IPUYKUHY aBapyuu U YCTPaHUTDH €€.

17. CtyneHt pomkeH OepekHO oOpalaThesi ¢ MPeoCTaBIsieMbIM €My 000pyI0BaHUEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpeliaeTcs AeaaTh HaAlKMCHU MEJIOM, KapaHAallloM UM YePHUIAMHU.
Henb3s 3arpomoxnate padbouee Mecto mpuOOpaMu U anmapaTamMu, KOTOPbIE HE UCIONIb3YIOTCS B
nabopaTopHOil paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crueayomeMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET IO
npeaplIayIel JadopaTopHOi paboTe B COOTBETCTBUU C YCTAHOBJIEHHOM (hOPMOHA.

Crpykrypa 1 dhopMma oTdera o JadboparopHoil pabore
B oTuere 00s3aTeNbHO JOJDKHBI OBITH OTPAKECHBI cleayromue pasnenbl: «Haspanwmey»

«enp pabotb», «Conepxkanue paboTb», «Cxembl UCHBITAHUN», «Pe3ynpTaTel M3MEpEeHUN U
BBIYUCIICHHIT», «AHAIN3 TOIYYEHHBIX XapaKTEPUCTHK M KpaTKUE BBIBOIBI». B cocraB ordera
MOTYT OBITH BKJIIOUEHBI JPYTHE€ pa3feiibl, KOTOPHIE YYHUTHIBAIOT CIEHU(PHUKY BBITOIHIEMON
nabopaTopHoOi paboThI (POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbie cXembl,
PUCYHKH M TpapUKd MOXKHO YEPTHUTh KapaHIalioM JHOO C HMCMHOJIb30BAHHUEM CIEIHMATBHBIX
MPOrPaMMHBIX IPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

Tpebosanus K 0hOPMIIEHUIO OTYETA 0 JIA00paTOPHOU padboTe
Pe3ynbraThl BBIMOJIHEHHBIX JIAOOPATOPHBIX PabOT, OGOPMIISIFOTCS B BHUJE OTYETa IO

oHOMY 00pasity. OT4eT NHUIIYT ¢ OJHOW CTOPOHBI ucTa popmara A4 (pazmepom 210%297 mm).
OcCHOBHBIE Ha/INMKCHU BBIMOJIHSIOT B COOTBETCTBHHU ¢ ['occTaniapToMm.

Bce BbINONIHEHHBIE U MOJIMCAHHBIE PYKOBOAUTEIEM OTYETHI 0 JIaOOpaTOPHBIM paboTaM
CKJIaJIbIBAlOT B JIOTHYECKOH IOCIIEA0BATENbHOCTH U OpolutopyroT. [Ipy GoibIIoM KoiauyecTBe
cTpaHull (06oJyiee JECcsITH) COCTAaBIISIOT COJIEp’KaHHWE OTYETa, KOTOPBIM pa3MmellaroT B aibbome
1ocja€ TUTYJIBHOTO JHcTa. TUTYIBHBIN JUCT AOJDKEH MMETh Haamuch «OKypHan gabopaTopHbIX
paboT (oT4eThl)» ¢ pamunuent pykoBoauTeNs (IpernoaaBaTesb) U UCIIOJIHUTENS (CTYIEHT).

11.3. Meroauueckue ykazaHusi JUIsi 0OYyYarOIIMXCs 10 MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJaroNIUics BBITOIHAET paboTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme O0OydeHHs, camMoCTOsITeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MeTtoauyeckumMi ~ MaTepuaiaMM,  HalpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yyaromuxcsi, ABISIOTCA:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUIINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
1o 3a049HOU (popme oOydeHHs ).

20



11.4. Meroauyeckue yKazaHUsA i1 OOydYarolmuxcsi 1O TMPOXOXKICHUIO TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH

Texkymuii KOHTpPOJIb YCHEBAEMOCTHM NPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroluxcs, OCYLUIECTBIIEMOIO B TEUYEHUE CEMECTPa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLHUTIIINHBI.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIISAETCS B
cooTBeTcTBUU ¢ TpeboBanusMu [lonoxkenuit «O TeKkymeM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcs MO NpOrpamMMmbl BBICIIETO
oOpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa y4deOHOW paboThl
ctynentoB B 'Y Aly.

OneHnBaHUE TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH OIICHMBAETCS IO CHCTeME 3a4yer/ He
3aueT. [losoXUTENbHBIA pe3yabTaT TEKYIIErO0 KOHTPOJIL YCIIEBAEMOCTH JAaeT CTYIEHTY
JOTIOTHUTEIBHBINA a1 MPU MPOBEACHUU TPOMEKYTOUHOM aTTeCTallUH.

11.5. Meroauueckue yka3zaHus Ui O0Yy4aroLUXCs MO MPOXOXKAECHUIO NPOMEXYTOYHOH
aTTecTauuu

IIpomexxyTounass  arrectanust  OoOyyarOIIMXCsl — HpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHMH, IOJY4YEHHbIX OOydaroUulMMcs B Ipolecce
U3yYeHHs BCEW NMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOW pabOThI, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCS AaTTECTALlMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY.

Cucrema OLIEHOK IpH IPOBEIECHUU INPOMEKYTOUHOW aTTECTAlMU OCYLIECTBISETCS B
COOTBEeTCTBUM C TpeboBaHusMu [lonoxkenuit «O TekylieM KOHTpOJE YCIEBAEMOCTU U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOywarommxcs 1m0 NporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctynentoB B 'Y AIDy.

IIpomexxyTouHass arrecralys OLICHUBACTCA [0 peE3yabTaTaM TEKYIIEro KOHTPOJISA
ycrneBaeMocTu. B ciyuae, ecnu CTyJEHT 10 yBaXXHUTEIbHOW MPUYUHE HE BBIIOJIHUI TpeOOBaHUS
TEKYILIEro KOHTPOJISA, €My MPEIOCTaBIAETCA BO3MOXKHOCTB CIaTh 3aJ0JDKEHHOCTH  I10
nponymeHHbM TeMam. @opma npoBeIeHNs MPOMEKYTOYHOM aTTECTallMK — TUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IpOrpaMMy TUCHUTLIMHbI

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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