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1. HEJA OCBOEHUS AMCHUTIINHDI

L{e1IMH OCBOEHHS IMCUHUIUIHHBL  «BOJHOBBIC NPOLECChl B NPUPOAHBIX cpenax» (BII B

[1C) saBIAIOTCA:

|. dopMHpoOBaHHe  HABBIKOB  IPHMEHEHHs — OCHOBHDIX MOJIOKEHHH  TEOpHUHU
5IEKTPOMArHHTHOTO 110151 /T PelleHis 0a30BbIX 3a1a4 SMCKTPOUHAMHIKH.

2. O6ecreuenye (yHIAMEHTAIbHONH MOArOTOBKM  CHCLHHAIHCTA, HeOOXOIUMON ISl
CO3MAHMS. M OSKCIUIyaTallM| YCTPOMCTB M CHCTEM., OCHOBAHHBIX Ha HCHOJIL3OBAHHH
3JIeKTPOMArHUTHBIX BOJIHOBBIX ITPOLIECCOB.

3. TloaroToBKa B 00JACTH PaAHOTEXHHUUYECKOH SJIEKTPOIMHAMHMKH JULA 11poheCcCUOHAILHOM
JeATEbHOCTH ClICHANInCTa:

—  [POEKTHO-KOHCTPYKTOPCKOM;

—  IPOM3BOJCTBEHHO-TEXHOJIOIHYECKOM;

—  Hay4HO-MCCIIeOBATEIbCKOM!

—  CepBHCHO-JKCILIy TAllMOHHOM.

2. MECTO JUCLHUIIMHBI B CTPYKTYPE OI110I1 BO

Jucuurmna BIT B T1C:
— wungexc: b1.B.OJ1.12;
— BapuaTUBHAs YacTb.

Ocoenue kypca BII B TIC npeanosaraet sHaHne OOLIMX pa3/e/IOB BbICLICH MATEMATHKH,
du3MKK, OCHOB Teopuu uerneil. M3 crneunanbHbIX pasicilon MaTeMaTHKH CTYJEHTaM JIOJKHBI
GLITb M3BECTHBI OCHOBHBIE OIEpAIlMd M TEOPEMbI BEKTOPHOTO aHAIN34, JICMCHTBL MaTpUYHOMH
anreOpbl, OCHOBBI TEOPUH (DYHKIHH KOMILIEKCHOTO MEPEMEHHOTO. M3 cnenualibHbIX pas/iesioB
DU3UKH — OCHOBBI TEOPHH HICKTPOMArHUTHOI'O HOJIAL.

Jucwmmaa BIT B TIC aiseTest 0a30BOH /11 MOCHCIYIONIMX JUCLUITIMH «MeTobl U
YCTpOHCTBA Iepe/iadn CHIHAI0BY, «MeTombl M YCTpOHCTBA NpHeMa CUTHaI0B», «OCHOBBI
nocTpoeHus: HHYOKOMMYHHKALHOHHBIX CHCTEM H cereity, «AHTEHHBI U MHKPOIJICKTPOHHBIC

YCTpOfICTBa CPCACTB CBA3HY, <<COBp€M€HHbI€ CUCTEMbI HO)IBH)KH()ﬁ CBS3H».



3. KOMIIETEHLIUUA OBYUYAIOLWEIOCsl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHUITJIMHBI BIT B T1C

B pesyabTare OCBOCHHMS JMCUMIUIMHBL, OOYYAIOUIMHCS JIOJDKCH  JACMOHCTPHPOBATH

clIe1yIOIIMe Pe3yIbTaThl 00pa3oBaHUs:

1.

3HATh:

MeTombl aHAIK3a BOJIHOBBIX MPOLECCOB B PETYJIPHBLIX HANPABIAIONINX CTPYKTYypax 1
00BEMHBIX PE30HATOPAX;

0COOEHHOCTH PACIPOCTPAHEHUsT YIEKTPOMATHUTHBIX BOJIH B aHM30TPOIHBIX CPElax H
€CTECTBEHHBIX YCIOBHUSAX;

OCHOBBI MAaTE€MATHYEeCKOrO0 MOJEJHPOBAHUS B JJIEKTPOAMHAMHKE € TIOMOIIBIO

COBPEMEHHBIX BBIMHCIUTEIBHEIX cpe1cTB (OK-7).

YmeTs:

BBINOJNHATD pAacyeT MapaMeTpOB OIEKTPOMACHHTHBIX BOJH B JIMHHAX [Cpeladn 1
KoebaHuil B OOBEMHBIX pE30HATOpPax, B TOM 4YHCIE, HCIOJb3Ys COBPEMCHHbIC
[pOrpaMMHBIE CPEJICTBA;

AHAJIN3UPOBATH BOJIHOBBIE IPOLECCHl B THPOMATHUTHBIX CPEIax.

BBIYUCIIATH PACIPEICICHHE IEKTPOMATHUTHOTO TOJIST B €CTECTBEHHBIX ycnoBusix (OK-

7,011K-6 ).

Bnaners:

MeTtofaMi pacueta M MaTeMaTHYecKoro aHajiusa MapameTpos, 9JIEKTPOMArHUTHBIX
oJIell B OCHOBHBIX JIMHHUAX Hepeaaul i 00bEeMHBIX PE30HATOPAX pa3iniHbIX THIIOB,
METOIAMH MaTeEMaTHUECKOro OIMCAHMs MEKTPOMAIHHTHBIX BOJIH B Pa3/IHUHBIX CPEaX,
METOaMU KCIIEPUMEHTAIBHOIO HCCIIEI0OBAHUs BOJIHOBBIX TIPOLECCOB € [IOMOIIIBIO

COBpEMEHHOM M3MepHTelbHOM annaparypsl (OK-7, OI1K-6, [TK-17).



4. CTPYKTYPA U COJAEP)KAHUE JUCUHUINJIMHBI BIT B TTC

OGiwast TPY10eMKOCTh JIMCLIMILIHHBI COCTAB/ISICT O 3a4ETHBIX ¢/IMHAILL, 216 yacos.

Buabl yueOHoM paboThbl, BKIIOYAs
CaMOCTOSATE/bHYHO padoTy CTYACHTOB

DopMbl TEKYLLIETO

g 1 TPYIOEMKOCTb (B Hacax) O6beM yueGHOi KOHIpOIE
5 F yCIEBaeMOCTH
= paboTbl (no Heoensim
Ne Paznen 9l © ) © o C MpUMEHEHHEM '
g o = 3 o ) cemecmpa),
n/n JIICLUMITHHbI 3 = = z = MHTEPAKTHBHbBIX
o s o 5 e dopma
5 =25 5z 83 & METoAoP MPOMEKYTOUHOIA
L = 4 2 < C /9% p Y
T = | EY g€ EE (B uacax / %) A
12888 8 v ~ aTTecTaluuu
2 =3 S8 S8 & = (no cemecmpam)
| | Beenenue 311 0,5
OO01Me cBOHCTBA 311 0,5 | 1 1/65
2 | HanpasJIsieMbIX 30 2 | | | 1/50
BOJIH
Hanpasasiouine 3| 3 1 2 4 | 3/64
3 | CTPYKTYpbl 31 4 1 | 2 | 2/50
3|3 1 1 | 1/50
[epenaua 316 1 | | 2/50 PeHTHHT-KOHTPOIIb |
5JIeKTPOMArHUTHOM
| S T 371 | 1 1/25
HarnpasJIAOLLUM
CTPYKTYpam
5 KonebaTebHbie 318 | 1 4 | 2/50
CHUCTEMBI 319 | 1 | 1/25
PacnpocTpaHeHnne 3110 | 1 4 | 1/25
5JIeKTPOMArHUTHBIX
S |NERIEE 3111 1 | | 1725 PeifTiHr-KOHTPOJIb 2
AHW30TPOIHbBIX
cpenax
KomnbloTepHble 3112 | | 1 1/25
7 | MeTObl pelIeHHs
3aj1a4 3|13 | 1 | 1/20
3/1eKTPOANHAMHUKH
MexaHu3m
pacrnpoCTPaHeHHs!
8 | paauoBOJIH B 3|14 1 | 4 | 2/50
cBOOOHOM
NPOCTPAHCTBE
9 PacnipoctpaneHue 3115 1 1 | 1/50
3eMHbIX paaoBoJH | 3| 16 1 | | 1/50
Atmocdepa u e€
o | Bawime Ha 317 1 | 1 1/50 PeifTHHI-KOHTPOb 3
pacrnpocTpaHeHHe
paaHoBOJIH
OcobeHHOCTH
pacrnpocTpaHeHHs
11 | pannoBoJIH 3118 1 | 1 1/50
pasJIMUHBIX
AHana3oHoB
Bcero 18 | 18 | 18 18 24/43 sk3ame (26)




MaTpHua cOOTHeCeH sl Pa3/1e/10B THCUHIIMHBL H GOpMHPYeMbIX KOMIIeTEeHLHI

KonuuecTBO
KomrneTeHLHH .
Paznen TpyaoemMKocTb o= REeTeTeRUAH

JIUCLIMIJTHHBI (B wacax) o ! e
> = X
o Q =

1 0,5 + ]

2 3.3 + 1

3 13 + + 2

4 5 + + 2

5 8 - + 2

6 8 + + 2

7 2 + 1

8 2 + + 2

9 8 + + 2

10 2 + + 2

1.1 2 + + 2
Bec O (@] (@]
KOMIMEeTEeHUUH = . =,

(=) (=}

B rpade «JlaGoparopHbie paboTh» TPYHAOEMKOCTE yKasaHa 6e3 MPUBSA3KU K HEICIsIM

yu4eGHOrO MPOLECcca, KOTOPast OMPE/C/ISeTCs PACIHCAHUEM ay IMTOPHBIX 3aHSATHH.

Ne n/m Tembl J1a60paTOPHBIX padoT Tpyncemxocts (2
yacax)

| OCHOBHOM THI BOJIH B IIPSIMOYTOJIbHOM BOJIHOBO/C 4

2 ['pebGeHuaTas 3ameIsoLlas CTpyKTypa 2

3 [TpsiIMOYT0JIbHbIH Pe30HATOP -+

A PacnipocTpaHeHH s 3J1€KTPOMArHUTHbIX BOJIH B rHPOMArHHTHOW cpejie A
C NPO/I0JIbHBIM HAMArHUYHBAHHEM

5 VicerieoBarue noss U3yuaress, pacroloKeHHOr0 BOIH3H 3eMHOH A
MOBEPXHOCTH

Ne n/m TeMbl NPAKTHYECKHX 3aHATHI TpyAoeMRoCTE (8
qacax)

1 BosiHOBObI 2

) [ToBepXHOCTHbIE 3JEKTPOMArHWTHBIC BOJIHbI H 3aME/UTAIOLLHC )
CTPYKTYpbl

3 JluHum nepeaauu ¢ BoJaHamu Trna T |

4 OObeMHbIE pe30HATOPbI 2

5 PacripocTpaHeHHe paJJOBOJIH B Pa3/IHYHBIX Cpesax 2

6 KomnbloTepHble METO/1bl PELEHHMS 3a1a4 J1EKTPOAHHAMHUKH |

7 PacnpoctpaneHue pajgoBo/iH B CBOOOAHOM NPOCTPAHCTBE 2

8 PacripocTpaHeHHe 3eMHbIX PaAHOBOJIH 2

9 ATmoc(epa W ee BJAHSHUE HA PacnpoCTpaHeHUE PaiHOBOJIH 2

10 OCcoGEHHOCTH PacrpoCTPaHEHHs pa/IMOBOJIH Pas/IMUHbIX AHAMNa3oHOB 2




5.0BPA30BATEJIbHBIE TEXHOJIOT'UH

5.1. AKTHBHbBIE U HHTEPAKTUBHBIE (POPMbI OOYUCHHSI

C uenbio (GOPMUpOBAHMS M PasBUTHS NPOPECCHOHAIBHBIX HABBIKOB CTYICHTOB B
yueOHOM MpoLecce HCMOIb3YIOTCS AaKTHBHBIC M MHTCPAKTHBHBIC (GopMbI  IPOBEICHHUS
AyAMTOPHBIX 3aHSATAH W BHEAYJIMTOPHOH padOThl (KOMIILIOTCPHBIC HMMHUTALHH W PACHCTDL,
CONOCTABICHHE M AHAIM3 PE3yJIbTATOB MATeMaTHUeCKOro M (H3MYECKOro MOJACTMPOBAHHA,
paccMOTpeHHe W OOCY)KJIEHHE PELICHHI 3a/ad, MMEIOUMX BAXHOC MPHKIALHOE 3HAYEHHE).
O6beM 3aHsATHIl, TIPOBOIMMBIX ¢ MCIIOIL30BAHHEM HHTEPAKTHBHBIX (POPM, COCTABIACT 18 uacos
abOpaTOPHBIX 3aHATHH, 18 4YacoB NpPaKTHYCCKHX 3aHATHH K 10 BHeayJMTOPHBLIX YacoB

BBIIIOJIHECHHUS TPEX JOMAIIHHUX KOHTPOJIbHBIX pa60'r.

5.2. CamocTosTelbHas padoTa CTYICHTOB

CamocTosiTebHAas paboTa BKIIOUACT JOMALIHIOW padoTy ¢ JICKUHOHHBIMI MaTCpUaIaMu
C LEJIBIO PACUIMPEHHsS U YLUTyOlNeHHs TEOPETHYECKHX 3HAHMH, MOArOTOBKY K BBIIOJHCHUIO H
samuTe J1abopaTopHbIX paboT, MOArOTOBKY K MPAKTHYCCKHM 3aHATHSAM, BbIIOJTHCHHUC 3aJJaHuH,
PeIyCMOTPEHHBIX  JOMALIHUMH  KOHTPOJIbHBIMH paboramu.  HeoOxogumble A7
CAMOCTOSTENIbHOM pabOThl HCTOYHMKM M MAKEThl IMPHKJIAAHBIX MPOrpamMMm  BKJIIOYCHBL B
3MEKTPOHHOM BHAe B YUeOHO-METOAMYECKHH KOMIUIEKC, CONPOBOIMIAIOLIMH  TUCIHIIINHY.
SbPeKTHBHOMY — XapakTepy —CaMOCTOATENbHOI  PaboThl CIIOCOOCTBYIOT — €KEHEICIbHBIC

KOHCYJIbTallUH.

5.3. KoMIIblOTEpHbIE TEXHOJIOTUH 00yYeHHUSI
Jltst TyGOKO M KQueCTBEHHOIO OCBOGHHMS JMCHMIUIMHBI CTYACHTaMH MPEJOCTaBIACTC
JICKTPOHHAs BEPCHUsI yLIC6HO-M€TOZU/ILI€CKOFO KOMITJIeKca, BKJIHOYAIOIICTO: KOHCIICKT JICKIMI;
COOPHHK 3a7au; METOMMUYECKHE YKa3aHus K JICKLMAM, [PAKTHYCCKMM  SaHATHAM, K
TaGopaTOPHOMY TIPAKTHKYMY H CONPOBOJK/IAIOLIEMY €r0 COOPHHKY KOMIIBIOTEPHBIX MPOTrPaMM.
pabouylo IporpaMMy; CIIHCOK BONPOCOB K 9K3aMEHY; 3a1aHHs KOHTPOJILHBIX paboT; TECThI VIS
[POBEPKM OCTATOYHBIX 3HAHMH, METOAMYECKHE YKA3aHWs K JICKUHAM. MPAKTHICCKUM H

CaMOCTOSATEIbHBIM padoTam.

5.4. Jlexuuu mpUriaéHHbIX CIEHUATHCTOB

B pamkax kypca BII B TIC npeycMOTpeHbl BCTPEtH €O CCUMATMCTaMHU, B HaCTHOCTH:
—  JIOKTOPOM TeXHHUECKHX Hayk, IpodeccopoM Kadepbl AY u PPB MDU. r. Mocksa

CaszonoBeiM [I.M.;



—  joKTOpoM (u3.-Mar. Hayk, popeccopom BiainMHPCKOro pumaana PAHX u I'C npu

npesuznente PO Pay B.I'.

5.5. PeiiTiHroBas cucremMa o0yueHus

PelTHHT-KOHTPOJ/Ib [IPOBOIMTHLCS TPU Pasa 3a CeMeCTp U MPE/onaraeT OLeHKY B Oaniax

[0 CJCAYIOIMM COCTaBJIAIOIIMM: [JIJAHOMEPHOCTL BBIITOJTHCHHUSA na60paTopH1>1x pa60T.

AKTUBHOCTL M CTEIEHb OCBOCHHA MAaTEpHAJIOB MPpaKTUYCCKUX 3aHSITHH, pe3yIbTaThbl

BBIIOJIHEHU S JJOMAITHUX KOHTPOJIbHbBIX pa60T.

6.OLlIEHOYHBIE CPEJICTBA /U1l TEKYIIEI'O KOHTPOJISI YCOEBAEMOCTH,
MPOMEKYTOUYHON ATTECTALIUU 110 UTOI'AM OCBOEHUA JUCLHUITIMHbI
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOU

PABOTBI CTYJIEHTOB

6.1. Borpochl K 5K3aMEeHY.

N T = VI S

L.
11.
12.

18.
19,
20.
21.

CBsi3b MEXKY NPOJOJIBHBIMH U TMONEPEYHBIMH COCTABIISAIOIIIMH noJieli B peryJsipHoO#

HaIPaBJISIIOLIEH CTPYKTYpe.

KpuTrdeckast 4acToTa, KpUTHYCCKas 1JIMHA BOJIHBL.
[lonepeunsie 21eKTpOMArHUTHBIE BOJIHBI (T).
Dnexrpuyeckre BoJHEI (E).

MarnutHbie BOJIHbI (H).

Konuenmus napuuaibHbIX BOJIH.

['pynmoBsas ckopocTb. CKOPOCTH PaCpOCTPAHEHUS SHEPIHH.

MOIIHOCTD, TIePEHOCHMast HICKTPOMArHUTHOH BOJIIHOH MO JIMHAHA [EPE1atit.

[IpssMOYTOJIbHBII BOJHOBO/ (BOJIHA B
[TpsMOyToJbHBIHA BOIHOBO (BoHa H).
[TpssMOYTOJILHBIH BOJTHOBO/L (BoJsira Hio).

Kpyriblii Bos1HOBO (BoJIHa E).

. Kpyruiblii BosHoBO1 (BoJiHa H).
14.
15.
16.
i

Toku Ha cTEHKax MpsiMOYTOJIbHOIO ¥ KPYIyloro BOJIHOBO/LOB.
Koakcuanpuble munud (BoiHa T).

Koaxcuanpuble muauy (Boausl E u H).

JIMHHS  TIOBEPXHOCTHOH  BOJHBI  (METALIMYECKas — TMIIOCKOCTb,
JIMAJICKTPHUKA).

JInHMsE TOBEPXHOCTHOH BOJIHBI (AMAIEKTPHUYECKHUI BOJHOBOL).
[TranapHble TMHUH [TEPESIAYH.

B0O/J10KOHHO-OIITHYECKHUE JTHHHUHN TIepe1aiu.

3aryxanue B anHuu nepeadn. Kodduiment satyxXanus.

MOKpBITAs

CJIOEM



22.
43,
24.
23,
26.

27,
28.
29.
30.
31.
32.
33

37.
38.
39.
40.
41.

42.

43.
44.
45.

46.
47.
48.
49,

3aTyxaHKe, BbI3bIBAEMOE MOTEPSAMH B CPE/Ie, 3aMOHAIOIME INHUH MEPE/1atin.
3aTyXaHue, BbI3bIBAEMOE MIOTEPAMH B METALIHYECKUX MPOBOJIHUKAX JIMHIHI TICPEIAdH.
[lepenaya SHEPrUHU 110 NPAMOYTOJbHOMY BOJIHOBOY.

[lepenaua SHEPTHHU 1O KPYIJIOMY BOJHOBOJY.

[lepenaya SHEPTHHU 110 KOAKCHATBHOH JIMHUH.

DBOJIOLIHS JIEKTPOMATHUTHBIX KOJIE0ATEIbHBIX CHCTEM.

OOBEMHBIH PE30HATOP U3 OTPE3Ka MPSMOYTOIEHOTO BOJHOBOAA.

O6mas 3amaya o KoyiebaHusIX B IPAMOYTOJIbHOM pe30HAaTOpE.

[{nnuuaprudeckuii 00beMHbIH pe30HATOP.

Croco0bl BO30YK/IeHHsI 00BEMHBIX PE30HATOPOB.

JIo6pOTHOCTb 00BEMHBIX PE3OHATOPOB.

PacrpocTpaneHie  JEKTPOMArHUTHBIX — JIMHEHHO  [OJAPU30BAHHBIX  BOJH B

HaMarHuueHHOU (eppUTOBOH cpelie.

. PacnpoctpaHenie  SIEKTPOMArHUTHBIX — BOJIH - C KpyroBoil — mnosspusanued B

HaAMarHUYEHHOM (eppUTOBOM cpee.

. Ddpdext Dapanest.

; Q(bq)em CMEIIEHHUs 1101 B HPSIMOYT'OJIbHOM BOJIHOBO/IE€ ¢ HOMNEPEHHO [HoAMarHH4CHHbIM

beppuToM.

PacripocTpanenue pajaioBo/iH B CBOOOHOM IPOCTPaHCTBE.

BinsiHue cpeibl Ha XapaKTePUCTUKH [EPe/[aBACMbIX CHIHAJIOB.

BriusiHue nioMex Ha paboTy paaroIMHUU.

[TpocTeiimue MOJIeIH PagHOTPACE, IPOXOSILIMX BOJIM3H IOBCPXHOCTH 3eMJIu.

[lone wu3mydatess, MOAHATOTO HaJl 3EMHOH TIOBEPXHOCTBHIO. NurepdepeHInOHHAs
dbopmyia.

[Tojle SMEMEHTAPHOIO AJIEKTPHUECKOro W3JydaTessl, PacrojioKEHHOro Napajlie/bHO
TOBEPXHOCTH 3EMJIH.

dopmysia BeeneHcKkoro cpepuaHOCTH 3eMHOM NOBEPXHOCTH Ha paaHOTpaccax.
PacnipocTpaHeHne pajloBOJIH Ha/l HEPOBHOH HOBEPXHOCTBIO 3eMJu.

[lose BepTUKANLHOTO SIEKTPHUYECKOro BHOpaTopa, pacrosioKeHHOTO BOJIM3H 3EMHOMI
TIOBEPXHOCTH.

CocTaB ¥ cTpoeHne aTMochepsl.

JlusaeKTpruueckast IPOHHUAEMOCTD U [I0Ka3aTe/ib PEIOMICHAA Tponocdepbl.
Pedpakius paanoBosH B Tponochepe.

OTpameHHe 1 paccessHrue paanoBOJIH Ha HEOJHOPOAHOCTIX 'l‘pOl'lOC(l)epr.



50.
31,

$2.

53,

54.
55.

6.2

[Tornolenye pajnoBoJIH B Tporocdepe.

JJIeKTPHYECKHE NTapaMeTpbl HOHH3MPOBAHHOTO rasa M KOd(Q(QUIMEHT paclpOCTPaHCHHS
PaIroBOJIH.

BiusHue  [OCTOSIHHOIO —~ MarHMTHOTO — [OJIs  Ha  DJICKTPUYECKHE  IapaMeTphbl
MOHH3MPOBAHHOI'O rasa.

TpaexTopust paanoBOJIH B HOHOC(hEpE.

OcoBGEHHOCTD PacIIpOCTPaHEH sl IEKAMETPOBBIX BOJIH.

PacrpocTpaHeHre JICLUHMETPOBBIX M CAHTHMETPOBBIX PaJMOBOJIH Ha KOCMHYCCKUX

paanuoIMHHAX.

: TeKyH.[PIfI KOHTpOHB.TGCTbl JUIS peﬂ'l'HHF-I(OHTpOJIﬂ 3HAHUM MO JAUCLHUIUIHHE «BoiHOBBIE

MIPpOLECChI B IPUPOIHBIX cpeaax».

HHH TECTHPOBAHUS OATOTOBJICHO 10 BAapUaHTOB 3a7aHui, Kaxjaoe U3 KOTOPbIX

COACPIKUT 3 TEOPETHUYCCKHUX BOIIPOCA U3 PA3HBIX pa3iciioB.

1.

TecTbl pelTHHT-KOHTPOJIst Nl

Bapmuanr 1
Kak BBIISLAAT ypaBHEHHs, CBSI3bIBAIOLIME MeEXy COOOH MPOMOJbHBIC H TONEPEHHBIC
COCTABISIONIME TIOMS JIHOOBIX BOJMH B MPOM3BOJIBHON peryisipHOH  HarpasIistoIIeH

cTpykType? 3aueM Hy/KHbI OTH YpaBHCHUsI!

1) —gZE_ = jhgradE, — jwug[1,gradH,]: —gz—ﬁ = jhgradH, — jwe,[1,gradE,]:

cT

ZT = 28T 2— - ) 1
2)V2H + wiu g H = —rotj V'E+wipu e =jwu,j +-gradp®™:

= h.d 9 — 1 =2 72
3) H=—rotd ; E = — /S grad divA — jwf

H wit,

Kax BBITJISIIUT BBIPAKCHUC COCTaBJISIONIEH [MOCTOSTHHOM 3aTyXaHus, BBI3BIBAEMON

[IOTEPSIMHE B CpeJle, 3al0JHSIONIeH THHHMIO nepeain’

1) h;\/i = \ﬁh% + /hé +whle?, hy = szuae'a - (Zn/le)z:

" R T
2) hy = L—Pf;ﬁ [Homl* dl;

Rs  1+Ry/Ry
2Z:Ry In(Ry/Ry)

3) hy =



3. Kakum BbIpaKeHHEM OIpPEeISIOTCs YacTOThl BO3MOJKHBIX KO/ICOAHHH B MPAMOYTOIBLHOM

pesonarope (a'B-¢)? BO3MOXKHO JiM CYIIECTBOBAHHME KoJIeOAHUI ¢ TPETbUM HYJICBBIM

HHJIEKCOM?
2
1 )/1p = ——— Emno — 14, Hmno— HET ;
m 2+ n 2+ p.2
J@ @ +0Q)
2
2) AKp = ; Emno — HeT, Hmno — 21a;
m 2+ n.2
&'+d
A
3) /‘[B — 2; Emno » Hmno — Aa;

/1—(@

1. W3 Kakux cooOpakeHHH YCTAHABIMBAIOT MOHATHE KPUTHUCCKOH HacTOThL, KPUTHYECKOH

Bapuanr 2

JUIMHBI BOJIHBI?

1) e "2, h= ywilze, — 9% Fap™= 9/ [ €n)s Ay = Vo/f, = 27/ G:

2) e—jhzs \ h = 27‘[/1}(]‘)5 pr = UO/A}(p;
3) e——th’ f}(p - h/(zn\/ :uagn)" AKP = UO/pr'

2. TlpuBemuTe BBIp@KEHHE [l [OCTOSIHHOM 3aTyXaHus, BbI3bIBAEMON TOTEPSIMH B

METaJINYECKUX MPOBOAHUKAX JIMHHUH nepeaadu.

1" R T
) by = 126, Hom | d:

2) T = [~ + BT W hy = [Wohach — 2/ 1)
" ! _ " Vg
3) (hg) i hg(;}:)-
3. Kakum BbIpAJKEHUEM ONIPEIACIIAIOTCA YaCcTOThI BO3MOJKHBIX KoJieOaHun B

LATHHAPHYECKOM 00BEMHOM pe3oHaTope? BO3MOKHO JIM CYLIECTBOBAHHC KoneOaHuil ¢

TPETHbUM HYJICBBIM I/IHI[GKCOM?

E
2 Vmn mnp
1) }\P = v > { H ; Emno — 114, Hmno — HET;
G2+E2H2 Vmn Hmnp
2 .
2 )}\P = T = —p : Emno — HeT, Himno — 2a;
f Myo M2y (P2
G2+ E) +(2
q _ A ]
D )7\}3 = Ty Emno — HET, Hmno — na.

A 2
1 (}\KP)

Bapuaut 3



Kak BBIMJISIAT YCIOBUS PACIpOCTPAHEHHUS BOJIH B JIMHUAX nepegaun? Kax 5Tu ycioBuA
CBSI3aHBI ¢ KPUTHUECKON UIMHOM BOITHBI, KPUTHYECKOH 4acTOTON?

AL Ay f 2 Jiep:

2) A £ Agps f = fips

322 A f < fape

Kaxum BbIpAKCHHUEM OIIpEeaCIIACTCA [IOCTOsSIHHAA 3aTyXaHHusd /’I” JUJIs1 BOJIHBI Hio B

TPSAMOYTOJBbHOM BOJHOBOJE?
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AWES
1) (h'l;)Hlo = Rs | +(—a_> (Za) ,HH/M;
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1-(5)

n H 2
) (hy) =R L1042 + (—

az. 2 3,41a
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3) (hy) WoBR e Hio/wm
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[IpuBeauTe OCHOBHBIE CIOCOOBI BKJIIOYEHHS OOBEMHBIX PE3OHATOPOB M MX HACTOTHBIC
XapaKTePUCTHKH.

1)

2)

3)

5.
= 5./




Tectbl peTHHI-KOHTPOJ1s No2
Bapmnanr 1
Y10 moapazyMeBaroT MO/ AUCIEPCHEN B JIMHUAX Nepe/1ain
1) Vg, Vo, ZCE(H)Nf((D);

2) Vi, Vo, ZCE(H)Nf(G);

3) Vg, Vs ZE(H) * f(w).

Chopmyaupyiite  ycioBHE —OJHOBOJIHOBOCTH JUIA  OCHOBHOTO — THIA  BOJHBL B
IPSIMOYT'OJIbHOM BOJTHOBO/IC.
Ao < 3 < Al g <2 < 2a;

kp =4 =Sp Y =7"= >

Hio

2) 2> A, 1> 2a

3) A=A A= 2a

Kak orpeensercs 100poTHOCTh pezoHartopa. Kak cBssana 100POTHOCTb pe3oHaropa ¢

ero pasMepaMd M HPOBOAMMOCTBIO Marepuaja CTCHOK H BEJIMUMHON  Pe30HAHCHOU

JaCTOTHI.

1)Q=CU;%,VT—>QT;UT—>QT; w, T>0QT;
2)Q=2n5VVV—VC;—”,VT—>QL;aT—>Ql; w, 1= Q L:

3)Q=w?vl—“3,VT—>Ql;aT—>QT; w, 1= QT
cp

Bapuanr 2
Cdopmyaupyiite obime cBofcTBa BOJIH THITA T B TMHUSAX TIepeatiy.
1y Ey=H,= 0 Azp =oo; h' = B; vé = pl = vy 2k =2
) E, #0; /LCP =o; h' = f; vg = pl = vy, 2. = Zg

- T T
3)H, # 0; Ay = 00; h' = B; vl = v] = vg; 7L = 7.

Kax Onpeae/uTh AuanasoH IJIMH BOJIH, B IIpejeliax KOTOporo B KpyrjioM BOJIHOBOIC

JMaMEeTPOM 2a MOKET PaclpoOCTPAHATCS TOJIBKO OCHOBHOH THII BOJIHBI?

) AE <A< A 261a <4 <34l

Hip .
2)A> A A >341a



3) A=t A =34la

3. Kakue 0cCOOGEHHOCTM B IapameTpax THPOMArHUTHOH Cpejibl IPOSIBJIAIOTCA  IPH
PACIIPOCTPAHEHHH B HUX J1€KTPOMArHHTHBIX BOJIH ¢ KPYIOBOIH HOMISpH3aLHeH?
1) JIKTT: pa' 5 TIKTL: pa™s it # g s
% F —
2) JIKIL: || pa"fls TIKTL: [lpafls g 11 # [g 11
3) JIKIT: pa s TIKIT: pa.

Bapuanrt 3
1. KakiMH COOTHOLICHHSIMH OIIpeelIsoTcsi o0lide CBOMCTBA BONH THIA E B JMHHAX

nepenayn’?

1VE, % 0,Hy = 0,k = B+ |1— (AfAe) vE = vo/ Y1 — (M)

2 2
vy =g 1_</1//1Kp) ;26 =2, 1_(1//1@)

2)E, % 0,Hy = 0,hF = B+ [1— (A/Ag)’s v = vo/ 1 = (1/Ap)
vE =4 /1 = (A/lxp)z; 28 =z J1 - (A/AKP)Z;

2 2

3 E,=0,H; #0,h" =B+ |1— (A Aq) 5 v = vo/ 11— (A 4p)’

vE = vy 1= (A/Ag)’s 2E = 2.+ |1 = O/ Ag)’

2. Kakoit xapakrepHOH 0COOEHHOCTBIO, 00JafaeT 4YacTOTHAs 3aBUCHMOCTD MOCTOSHHOM
3aTyXaHus Juis BOJHbI Hol B KpYT/iomM BOJIHOBO/IE?
Ly f = pra f st (h;-;)Hm 4
D) f > fup, f T2 (REDFL T,
3) f > fip. f 1= (hyp)ffor = const.

3. Uro noapasymesaetcst nox dpdexrom Dapasiest B rHpOMarHu THLIX cpenax”?
1) IT0BOPOT MIOCKOCTH MOJIAPU3ALUE JTMHEHHO-T0IAPH30BAHHBIX BOJIH.
2) [10BOPOT MJIOCKOCTH MOJSPH3ALUK BOJIH C KPYyroBOH OJIsIpU3aLueH.

3) M3MeHeHue HAnpaBiIeHWs BpAIUEHHs [JIOCKOCTH MOJIAPU3ALMU BOJH C KpYTroBOH

MoJIsApU3aLKen.



Bapuanr 4

1. Chopmymupyiite ofuue cBoHCTBa BOJH THia H B IMHUAX nepeayn.

VE, =0,Hy % 0,k =B+ |1— (AfAg)’ vl = vo/ 1 - (A/2) "
pll =y, - /1 — WA’ 2 = 20/ 1= (A A)

NE, % 0,Hy =0,k = B+ |1 = (WAg)’ v = vo/ |1~ (A/Ap)"s
vl = vy~ 1= (W) 2F =2 (1 (W/Ag)’

-0 b H B ol sl — e HH =
3)E,=0;H,#0; k" =B, vy =v5 =V, Zc = Z
2. Kaxum 06pa3om B KOAKCHaJIbLHOH JIMHUU C BoytHOM Tura 1 JjjocTuraercss MaKkCuMaJbHOE
3HauyeHHe JIOMYyCTHMOW MOUIHOCTH? Kakomy BOJHOBOMY — CONPOTHBICHHIO — OHA

COOTBETCTBYET?

Pcp = Pyakc

In(R,/Ry) =0,5; z; = 30\]% Om;
In(R,/R1) =1, zy = 60\]% Om;
2)R,/R, = 3,6, z, =77 g OM;
Ig(R,/R1) = 0,5; z, =50 g OM;

H1g(Ry/R) = 1; z: = 100 g oM.

3. KakuM COOTHOIIEHHEM OITHUCLIBACTC Mepeaava SHEPTruH B <<l/IZl€aJIbHOI71 paﬂI/IOHI/IHI/II/I»?
)2.

%) By = PeDyDie 2%,

A
4mr

1) P}(p = PZ‘DEDKp(

3) PKp = PzDzDer_ar.

TecTbl peHTHHI—KOHTPOJIs No3
Bapuant 8
1. Uro mompasymeBaeTcs II0J TIPYHIOBOH CKOPOCTBIO? KakuM BbIpaXKEHHEM OHA

Ompe/IeNIAeTCsl B HAPABJIAIOLIMX CTPYKTYpax”?



1) CKOpOCTH MepeMelleHnsl MaKCHMyMa Orudaiouleii rpymibl rapMOHUYECKHX BOJH,
f 2
GIMBKHX 110 YACTOTE: Vyy = Vo * (|1 — (/)™

2) CKOPOCTb TMepeMelleHnst TOUKH TapMOHHUYECKOro KojebaHus ¢ (pUKCHpPOBAHHBIM

3uauenneM Qasbl: Vi, = Vo/ |1 — (A//lxp)zi

3) CKOPOCTh PACPOCTPAHEH s SHEPIUU FaPMOHHIECKOr0 BOJIHOBOTO MpoLecea: Vi = Vo

2. Kaxum O6p8’30M MOKHO ONpPEACIMTb MOCTOSHHYIO 3aTyXaHus B KOAKCHAIILHOW JIMHUH,

CBSI3aHHYIO C IIOTEPSIMHU B JIUDJIEKTPHKE, MMPU 4aCTUIHOM JAUDJICKTPUYCCKOM 3aIl10JIHCHHHA

JIUHUN?

WNT= |2+ i+ atzets ho = [t e — 2n/dg)"
" ! " V

D) (hg) = hy 5
n ! " Vf[

2) (hg) = hg . V_g;

3) (hy) = hy/10;

3. Uro mpeacrasiaser co0oii 0071aCTh MPOCTPAHCTBA., CYLICCTBEHHO ydacTByiollas B
GOpMUPOBAHUU [0S HA 3aJaHHOH JuHMH? KakuM CYHIECTBCHHBIM NapaMETpOM OHd
XapaxkTepusyercs?

1) JUIMIICOMJI BpAICHHUs; MAKCHMAIbHBIA PajHyC CYLICCTBEHHOIO SJUTMIICOMIA MOKCET

OBITH OrPaHHUEH BOCHMbIO 30HAMH DpEHeNs: p .\ = vanmr,

2) cepa ¢ paguycom fr > 1;

3) WUIMHAP PaAnyCoM U JUIHHOH 7 > 1, R < 1.

Bapuant 9
. KakuMm  BbIp@KeHHEM  ONpENeNseTcs — CKOPOCTh  PACHpOCTPaHCHUA  SHEPrUH

rapMOHHUYECKHUX BOJIH B JIMHUAX nepeﬂaqn? HOCTpOﬁTC €ro 4aCTOTHYIO 3aBUCUMOCTD.



vy =vo- J1- (Fp/ ) 2 v, = vo/ |1~ (Fo/f) s

[

W T —— - .__+ ___________

Vz

2. Ilpy KakoM BOJIHOBOM COINPOTHBJEHHH  KOAKCHATIbHOH JMHHH  JIOCTUTAETCs

MHUHUMaJILHOE 3aTYXaHUE B MCTAJUIMICCKHX HpOBO)IHI/IKaX?

l)ZB=77\/% Om;
2)ZB=30\/§ Om;
3)ZB=6O\/% Om.

3. Kak pa3mepbl CyLIECTBEHHOTO /sl PACTIPOCTPAHEHUS PAAHOBOJIH DJUTMIICOU/IA 3aBUCAT OT

JUIMHBI BOJIHBI?

1) MakcuMasIbHbIH pagnyc UIUICOUAA. COOTBETCTBYIOIIMH CEPEAUHE TPACCHL P, oy =

nAr/2,

2) MakcHMATbHbBII Paguyc CyLIeCTBEHHOro »ummconta p, = [nirr"/(r' +7"),r +

r =7,

3) MakcuMasTbHBIH pajlyc CyIECTBEHHOTO YUINICOU A P, = /AT /2.

Bapunant 10

1. Kakumu daxropamu 00yCIOBICHBI OTEPH B JHHHAX nepeaaqn? Kak BbIIAAMT obuiee

BBIpaYKCHHUEC JUIA MTOCTOSIHHOU ?»aTyXaHI/ISI‘.7



JIUHHUU,

6.,

1) [lotepu B cpejie, 3arOJHSIOMIEH JIMHUIO, [OTEPH B METAIMYECKUX MPOBOJAHMKAX

h = Ppep/2Pp;

2) Tortepu B cpefie, 3aroJIHsIOMICH THHHIO;

hg\/i = \Ph% + \/Eg + W4M6215(/1,2; ho = /Wz.uagcll - (Zn/lxcp)z;

R -
3) [NoTepH B METAITMUECKHUX POBOHUKAX TMHUM: hyy = # §5L |Hom!? dl.
cp

Kakoii THIO BOJIHBI B KOAKCHaIbHOM JMHHM ¢ BONHOH T dABIsSeTCsS BBICIIMM M Kak

OHpCIleJ'ISIGTCH cro KpI/ITI/I‘{CCKaH JIJIMHA BO.HHI)I‘.7
H

1) Hi1, At = (Ry + R2):

2) Hyy, A5 = 3,41a;

3) Hyg M® = 2a.

M3 kakux COO6p£1>K€HIdI71 OCYLLUECCTBJIACTCS ACJICHUEC IIYTH pacnpocTpaHCHHUA 3eMHOHN

BOJIHBI Ha OCBELICHHYIO 30HY, 30HY MOJIyTEHH, 30Hy TEHH

Tep = 2Q3(\/71I + /hy) — paccrostHue IpsMOii. ...
1) O3: r <rp; 3IIT: 1= ryps 3T 1> 1
2) O3: 1> rp; 3IT: r = 1ip; 3T 1 <Tp;
3) O3: 1 = ryp; 3MT: 1 <rypy 3T 1> 1.

Kontponsusie padotsl as CPC.

JloMalIHue KOHTpOJIbHBIE paboThl ABJIOTCS Oa3ol JUIs OUEHKH CTENCHH YCBOCHHS

TEOPETHUYCCKOro mMarepualia U, COBMECTHO C JpYIMMH (bopmaMu y‘{€6HOFO rnpounecca,

VUUTHIBAIOTCS B PEUTHHI - KOHTpOJIE.

JI1st Kaxaoi KOHTPOJIBHOM paboThl MOAroTOBICHO 10 BapHAHTOB. Kakapli BapHaHT

COACPIKUAT TEOPETUICCKUC BOIIPOCKHI U 3ada4H.

Homepa 3amad COOTBETCTBYIOT COOpPHUKY [3]. BKIIOUEHHOMY B pasiel 7a. B

3JICKTPOHHOM BH/JC C60pHHK 3a/1a4 BXOJAHUT B y“I€6HO-M€’I“O,HI/l‘ICCKI/Ifl KOMIIJIEKC 110 AUCLHMIITIMHE

BIT B IIC.

Konrposabnasi padora Ne 1

Bapuanur 1



KaxuM 00pa3oM MOXKHO YCTAHOBHTH CBSI3b MEXLY IMPOJOJBHBIMH M TONEPEUHBIMH
COCTABJISIONIMMHE BOJIH B PEryJIsipHOil Harpasistioieit ctpykType? 3auem 510 HYKHO?
PaccMoTpuTe CBOMCTBA BOJIH THIA b B IpsMOYro/IbHOM BOJHOBOJE. [Ipoananusupyire

UX OCHOBHBIC IMapaMeTphbl.

[3], m.7.a: 7.12, 8.39, 9.15.

Bapuant 2
M3 KkakuX COOOp@KEHMH — YCTAHABJAMBAIOTCA — TOHATHsSL  KPHTHYCCKOHM  4acTOTBI,
KPUTHUECKOH JUIMHBI BOJIHBI B JIMHUK Iepeatin’
PaccmoTpuTe cBoicTBa BOJIH TUNa H B IpsSMOYrojibHOM BOJHOBOAC. [Tpoananusupynre
UX OCHOBHBIE IIaPAMETPBI.

[3]. m.7.a: 7.12. 8.39. 9.15.

Bapuanr 3
O6bsCHUTE (U3MUYECKHH CMBICT YCIOBHH pacnpoCTpaHeHHs BOJH B JIMHUAX HEpelatii.
Kax 5TH yCIOBHS CBS3aHbI ¢ KPUTHUECKOH JUTMHOMN BOJIHBIL., KPUTHYECKOM 4acTOTON?
KakuMi  XapakTepHbIMH OcoOeHHOCTSMM o0nmajaer Boiaxa Hig B IpAMOYrolbHOM
BOsTHOBOIe? [TpH KaKkuX yCIOBHAX Ul HEE Peallu3yeTcs pekuM OJIHOBOJTHOBOCTH?

[3], m.7.a: 7.16, 8.40, 9.16.

Bapuaur 4
Yro noapasyMeBaloT MoJl JMCIepeHelt B TMHUAX nepeiaun? Kak 510 HOHATHE MOKHO
NPOMJLIIOCTPUPOBATE Ipaduyecku’?
[Tpoananu3upyiiTe cBOMCTBA M apaMeTpbl BOJIH THIIA E B KPYTJIOM BOJTHOBOZC.

[3], u.7.a: 7.17, 8.38, 9.17.

Bapuant 5
Copmymupyiite obiupe coiicTBa BOJIH THIA T B JIMHUSX nepeadn.
[Ipoanamu3upyiiTe CBOMCTBA U MapaMeTpbl BOJIH THIIA H B kpyriom BoiHoBoje. Kakyro
BOJIHY HA3bIBAIOT OCHOBHOM JUIsl KPYTJIOTO BOJTHOBO1a”

[3], m.7.a: 7.20, 8.37,9.18.

Bapuant 6

Cdopmynupyiire odine coifcTBa BOJIH THIIA E B IMHUAX HEpeatn.



!\)

o

[TocTpoiiTe M MpOAHATU3UPYHTE CTPYKTYpY [OBEPXHOCTHBIX TOKOB Ha CTCHKaX

PAMOYTOJILHOTO BOJIHOBOA ¢ BOJIHOH Hio.

[3], m.7.a: 7.29, 8.35, 9.19.

Bapuaunt 7
Chopmyupyiite obiuue cBoiicTBa BojiH Tuna H B JIMHUSAX Nepe1aUm.
[TocTpoiiTe U MpoaHATH3UPYIITE CTPYKTYPY [OBEPXHOCTHBIX TOKOB Ha CTEHKAX KPYIJIoro
BOJIHOBOIA ¢ BoaHON Hi1, Bonno# Hor.

[3], m.7.a: 7.43, 8.34, 9.20.

Bapuanr 8
[losicHute (U3MUECKHiT CMBIC/ KOHLCNLMM NapuuaibHeix BOIH. Kak Ha ee OCHOBE
omnpeensroTcs napameTpst BoxH E n H B uuusax nepeaun?
[Ipoananusupyiite BbIPaKEHHUs U1 COCTABISIOIIMX 110/ K OCHOBHBIC MapaMeTpbl BOJIH
tuna T B KoakCHalbHOW JMHUHM. [IpH Kakom yCJIOBHM B KOaKcuajle pealu3yercs
OJIHOBOJIHOBBIN PeKUM BOJIHBI 17

[3]. m.7.a: 7.46, 8.24, 9.6.

BapuanTt 9
Yo mojpasymeBaeTcs 0] IpPyHnoBoit ckopocrbio? lIpn  KakuX — OrpaHHYCHHSIX
CIIpaBeUTHBO ATO MOHATHE?
PaccMOTpUTE YCIOBHs CyLiecTBOBaHMs BonH Tuna E, tuna H B HMM IIOBEPXHOCTHOM
BOJIHBI (META/LTHYECKAs TLIOCKOCTh OKPBITAs CTI0EM JMAJIEKTPUKA).

[3], m.7.4:7.39, 819, 9.7,

Bapuant 10
Kakum oOpa3oM ompejesseTcss CKOPOCTh PacrnpoCTpaHeHHs SHEpPruH rapMOHHHYECKHX
BOJTH B JIMHHUSX nepenayn? [TocTpoiTe U NpoaHaIu3upyHTe ee YaCTOTHYIO 3aBUCHMOCTb.
ChopMyIUpyHTE yCIOBHS CYLIECTBOBAHMS MOBEPXHOCTHLIX BOJIH B MEeTaNTMYECKOH

rpeGeHYaToON CTPYKTYPE.

[3], m.7.a: 7.40, 8.18,9.8.

Konrpoasnas pabora Ne 2



Bapuant 1
Kakumu axtopamu 0OYC/IOBJICHBI TMOTEPH B JIMHHSX nepenaun? Ilomyunre obuiee
BBIp@KEHHE JUIsl TOCTOSIHHOM 3aTyXaHHU.
C 4eM CBS3aH IIEPEXO B KoueOaTeNbHbIX CHCTEMAX K CTPYKTypaM € paclpeIe/ICHHbIMH
rapaMeTpamu?

[3], m.7.a: 7.55,10.8, 13.8.

Bapuaur 2
TlonyuuTe BbIpaKEHUE 1715 IOCTOAHHON 3aTyXaHHs B JIMHUH [E€peaatiy, 00yCIIOBJIEHHOH
moTepsMH B Cpeje,  3amojiHsIomed  uHuio.  [IpoaHanusupydTe  MOTYICHHOE
COOTHOLIIEHHE.
[losicHMTE BO3MOYKHOCTb peai3alud 00bEMHOIO pe30HATOPa U3 OTpe3Ka peryJisipHoOro
NPAMOYTOJIBHOT0 BoIHOBOA. Kakiumu CBOMCTBAMH OH Oynet obmagars?

[3], m.7.a: 7.54,10.9, 13.9.

Bapuant 3
[Tonyuute BblpasKeHHE [l MOCTOSIHHOM 3aTyXaHHs B JIMHAH [EPeIddn, 00yCIIOBJIEHHOH
HOTEPSIMH B METAUIMYECKHX  IPOBOJAHHKAX. [Ipoananu3upyire  MOTYUYEHHOE
COOTHOUICHHE.
PaccmoTpuTe 00111yi0 3aiady O KoJeOaHHsX B NPAMOYIOIbHOM 00BEeMHOM pPE30HATOPE.
BO3MOIKHO JIM B HEM CYLLIECTBOBAHUE KOJeOaHHsl ¢ TPETHbUM HYJICBbIM WHIEKCOM?

[3], n.7.a: 7.53, 10.10, 13.10.

Bapuaur 4
ITocTpoiiTe rpaguK 3aBUCHMOCTH MOCTOSIHHON 3aTyXaHus B PSAMOYTO/IbHOM BOJIHOBOJE
oT 4yacToTel. [Ipoananusupyiite u 0OBSICHUTE XapaKTEPHBIE 0cOOEHHOCTH Ha IpuMepe
BOJIHOBOJ1A ¢ BoJIHOM Ho.
PaccmoTpuTe 001IyI0 3a]1ady O KOJIeOaHUsX B LHIHHIAPHICCKOM PE3OHATOPE. [IpuBenute

CTPYKTYPY MOJIsl HU3LIMX THIIOB KOJeOaHUH.

[3], m.7.a: 7.52, 10.11, 13.26.

Bapuant 5



to

Lo

OGBICHUTE CBA3b MOCTOAHHOM 3aTyXaHHs B NPAMOYTOJIBHOM BOJHOBOJE ¢ BOJHOM Hio ¢
pa3MepamMu IOINEPeYHOro CEUCHHs U BENMUMHON Y/ICIbHOH 00BEMHOM TPOBOJAUMOCTH
CTEHOK.

[IpuBeanTe OCHOBHBIE CNIOCOOLI BO3OYKACHHS M BKIIOUCHHUS 00BEMHBIX PE30HATOPOB.

[3], m.7.a: 7.51,10.12, 13.25.

Bapuant 6
OOBACHHTE TPOLEAYPY IOMYYCHHs] BBIPAKEHMs Ui [PUICIBHOH MOIIHOCTH B
NpSIMOYTOJIBHOM  BOsIHOBoJe ¢ BoiHod Hip. Kak oHa cpasaHa ¢ JUIMHOH  BOJIHBI?
CpaBHHTE C TIPe/Ie/IbHON MOILIHOCTBIO 15l KOAKCHATLHOM JIMHUM ¢ BOJTHOH THIIA T.
Yro noapazymeBaeTcs moj Jo0pOTHOCTBI0 00beMHbIX pe3oHaTopos? Kak oHa cBsisaHa ¢
PE30HAHCHOM YacTOTOM U pasMepaMu pe3oHaTopa?

[3], n.7.4: 7.50; 10,13,

Bapuant 7
[TocTpoiiTe M 0OBIACHATE 3aBUCHMOCTD MOCTOSHHOM 3aTyXaHUs B KPYIJIOM BOTHOBOJE OT
4acTOTHl. IIpoBemuTe CPAaBHHTENBHYIO OLEHKY BENMYHHBI 3aTyXaHHs IJI1 OCHOBHOTO
THIIA U BBICLIUX THIIOB BOJIH.
[losicuute >QQEKT CMELICHHs 10 B MPAMOYIOJABHOM BOJHOBOAE C IOMNEPEHHO
NOAMArHHYeHHBIM (pEPPUTOM.
[3], m.7.a: 7.49, 10.14, 13.24.

Bapuaur 8
OOBACHUTE  XapakTepHYIO  OCOOEHHOCTH  MPHUCYLIYIO  3aBUCHMOCTH MOCTOSIHHON
3aTyXaHHs OT 4acToThl /Ul BomHbl Hoi B Kkpyrsiom soanosose. lpu Kakux pasmepax
[IOMEPEYHOro CeueH sl OHa CTAHOBUTCS Haub0J1ee BHIPAKCHHON?
[TosicHuTe OCOOEHHOCTH pPacCpOCTPAHEHHUsl JIMHEHHO  I[OJIIPU30BAHHBIX  BOJIH B
HaMarHHueHHOH (eppHUTOBOM Cpelie.

[3], m.7.a: 7.38,10.15, 13.23.

Bapuant 9
Kakumu  coobpakeHHssMH  OOYCJIOBJIEH —CTaHJapT Ha BOJHOBOC  CONPOTHBJICHAC
KoakcuaybHoU uHuu 50 Om?
OOBACHUTE OCOOCHHOCTH PACIPOCTPAHEHNUs B HAMArHMUEHHON (eppHUTOBOH Cpele BOJH
¢ KpyroBOH HOJIApU3ALUCH.

[3], . 7.a: 7.37; 10.16, 13.22,



Bapuant 10
Kakumu  cooOpaxceHusiMA ~ OOYCJIOBJIEH —CTaHJapT Ha BOJIHOBOC  CONPOTHUBJICHHC
KOoaKcUabHOM TUHHH 75 OM?
O6bsacHUTe Bo3HUKHOBeHHE 3 exra Dapajes B rHPOMArHUTHBIX Cpe/iax.

[3], m.7.a: 7.36, 10.17, 13.21.

Konrposbnast padora Ne3

Bapuanr |
UTo MmOgpa3syMeBaIOT IMOJ MEXAaHH3MOM pacnpocTpaHenus paauososu? llpuseante
IpUMEpPBl  PAAHONMHUN  HCIHONB3YIOIMX  3CMHYKO  BOJHY, PAcCesHHYIO  BOJHY,
HOHOC(HEPHYIO BOJIHY, IIPSMYIO BOJIHY.
[Touemy JIHAJIEKTpUYECKas IPOHHUIIAEMOCTh Tpornochepbl UCTILITHIBAET
IIPOCTPAHCTBEHHbIC U BPEMECHHBIE H3MeHEeHUA? B Kakux ciydasx CBOHCTBA Tporochepsl
OIM3KH K UIaIbHOMY JTH3IEKTPUKY?
Uto takoe s heKTHBHAs LTMHA TPACCHI IPH pacueTe ocnablenus noss B ocaikax?
Uro Ha3pIBAlOT 30HOH ysepenHoro npuema CB n kakumu cnocodamu yBeJIHYHBAIOT
IPOTSHKEHHOCTD ATOH 30HbI?
Onpee/IuTh 3HAYCHUE YACTOTBI, [IPY KOTOPOH B CYXOH I0UBE ¢ IapaMeTpaMu e=5, 0=10"
3 cM/M  JeHCTBUTENbHAS M MHHMas 4acTH  KOMIIEKCHOM — JIMAJIEKTPHYCCKOH

MIPOHUIACMOCTH CTaHOBATCS OTHHAKOBBIMH.

Bapuant 2
[losicuTe PU3MUECKYIO CYLIHOCTD TpoLecca 0caabeH s MoJis B yCIOBUIX CBOOOAHOIO
npoctpasctsa (Y CII).
[TosicHMTE  3aKOHOMEPHOCTH  pacrpeiesieHHs  DJIEKTPOHHOH  KOHLEHTpaluH — BO
BHYTPEHHEH ¥ BHEIIHEH HoHocepe.
TTOSICHUTE TePMHHBI COTKJIOHSIONIEE) M «HEOTKIOHSIOLIEE» TOTTIOIIEHNE B HOHOChEpe.
OT KakuX I[apaMeTpoB Tpacchl M 00OpYJOBaHMS — 3aBUCHT HAIPSIKEHHOCTb [0JIs
IIPOCTPAHCTBEHHO} BOJIHBI B Ananasone CB?
M3BecTHO, YTO Ha YpPOBHE 3eMHOH I[IOBEPXHOCTH 3HAYCHUE HMHICKCA IMPETOMIICHHA
No=300. HaiiTu OTHOCHUTEIBbHYIO JAUAIEKTPUUECKYIO IPOHUIIAEMOCTH BO3/1yXa € Ha 3EMJIC

U Ha BeIcoTe h=3 KM.

Bapuant 3



Ot kakux mnapamerpoB JuHHH B YCII 3aBHCHT MOIIHOCTH Ha BXOJC IPHEMHHKA
PaJMOIMHIHA [IEPBOTO THIA, PaJHOIHHIE BTOPOrO Tuna?’

KakoBbl NpPHYMHBI 00pa3’oBaHMsl M KOJMYECTBCHHBIC XAPaKTEPUCTHKH JIOKAJILHbBIX
HEOIHOPOAHOCTE B Tporocepe?

Kakie mnapameTpbl Tpacchl W O0OpYZOBaHHUs ONpPEIC/IAIOT uHTepepeHLIHOHHYIO
(GopMyJTy IPEMEHSIEMYIO Ulsl pacueTa HalpsKeHHOCTH M0JIs1 B OCBellIeHHOM 001acTH?
Kaxue xapakTepHble YepThl pacipele/IeHus ot Ha JIB?

Ouenntb ekt armocdepHoit pedpakimu st yCIOBUH: € (h=0) = 1,000,

¢ (h=3xm) = 1,00036. PeasbHblii HEOMHOPOAHBIH CJI0H 3aMCHATH ABYMS OZHOPOJHBIMH €

JUDIEKTPUYCCKUMH  [IPOHULACMOCTAMHU £1=1.0006 u €=1,00036. Ilos0kKUTE Yroi

najenust ¢=70°.

Bapuant 4
Uto Takoe MHOKHTEIb ocaadieH s Mo ¢cBoOOIHOro 1pocTpancTsa? HUTo Ha3bIBACTCS
IOTEPSIMH U OCHOBHBIMH IIOTEPAMH IIepeadu B YCII?
TMouemy wnoHochepa sBsieTcst cpeloi ¢ aucnepener? Tlodemy  AMdICKTpHHECKad
[IPOHHMIIAEMOCTb HOHOC(EP! MEHbIIE, YeM CBOOOAHOTO pocTpaHcTBa’
HazoBuTe BHIbI IEPOXOBATBIX IMOBEPXHOCTEH Ul JICHMMETPOBBIX BOJIH. Yro Takoe
SPPEKT «yCUIHUs» NPENITCTBIEM?
[Touemy panuyc aeiictus CB nepejiaTunka U3MEHACTCS B TCHEHUE CYTOK?
TMockas BOJIHA MazaeT Ha ciioil E noHocdepbl ¢ JIeKTPOHHOM KOHIEHTpaLel Ne=10"!
M oz yriom ¢=60°. Onpeaeauth HanboOIbIICE 3HAUCHUE HACTOTEI fuake. IPA KOTOPOK

CLIC Ha0II0AAETCs MTOJTHOE OTPAKECHUE OT CJI04.

Bapuanr 5
Kak moctpouts 30ubl Ppenens Ha miockoctu? Hro Takoe CYLIECTBEHHBIH 3JIIHIICOU
JUIS PACTIPOCTPAHEHHS U [IOUEMY €r0 PasMephl 3aBUCAT OT JIMHbL BOJIHBI?
KakoBbl ~ OCHOBHBIE  XapaKTEPUCTHKH HEOIHOPOJHOCTEH  AMAJIEKTPUICCKOH
IPOHHUIIAEMOCTH HOHOC(EPDI?
HaszoBute (DU3HUECKHE MPOLECChI, SBIAIOIMECS TPHIHHOM 3aMHpaHUi Ha OTKPBITBIX
tpaccax. Kaxue npouecchl 00yc/IaBIuBaloT «IOTCPIO yCHICHIAY AHTEHH”
[Touemy noHsATHE "MEPTBOH 30HBD) UL IPUEMA XaPAKTEPHO JUIA KB nuanaszona?
Wonocdepubiit c10it F ¢ KoHUeHTpaUnen >JICKTPOHOB Ne=10"> M pacmonaraercs Ha
BpicoTe h=400 kM oT moBepxHocTH 3emun. HalTu HauBbICLICe 3HAYCHUE JACTOTRI IO
fyae » KOTOpPOE ele oOecrneunBaet MOJHOE OTPaKCHHE 3J€KTPOMArHUTHOH BOJIHBI OT

CJI041.



Bapuant 6
Kakie (u3MUecKue MPOLECcChl COMNPOBOMKAAIOT PaclpoCTPaHEHUE PaAHOBOJIH  BOJb
3eMHOH 1TOBepXHOCTH? [10SICHUTE IIPHHIMII OTPAKATEIbHON TPAKTOBKH BIIMSHHA 3eMII,
KaKHe OrpAaHHUeH s TIPH STOM TOSIBJISIOTCA B CBA3H ¢ HATHUMEM CYIIECTBEHHOH obnactu
JUISL OTpaKEHUs?
OT 4ero 3aBUCHT yroJl HAKJIOHA U PajMyc KPUBU3HBI TPAEKTOPUH BOJIHBI HAa HEKOTOPOH

BBICOTE B aT™Mochepe?

OT KaKkUX MapaMeTpoB TPACChl B 000PYI0BAHUS 3aBUCUT MECAUHOC MEIMAHHOEC SHAICHHE
MmHoXuTes ocnabnenus npu JITP?

Kak BiuseT ycioBue pacrpocrtpaHends Ha KB-paamonuuusax Ha tpebosanus k JIH
AHTEHH B BEPTHKAIBHON U FOPU30HTAIbHOM MJI0CKOCTSIX?

KocMmuueckass pajdOIMHUS  CBSA3H HMEET MPOTAKECHHOCTH 400 xm. MomHoCTh
nepenaturka 80 Br, QiMHA BOJHBL 3 CM. AHTCHHbI [epeiarduka M IPACMHUKA

MICHTHYHBI M IPEJICTABIAIOT cO00H OfHO3EPKANbHbIE MapadoIHieCKUe aHTEHHBI (KU

=0,55) 1uMamMeTpoM | M. OIpe/Ie/InTh MOLUIHOCTD, IIOCTYIAIOLLYIO Ha BXO/ IPUCMHHKA.

Bapuant 7
OT KakuX IapaMeTpoB TPACCHI 3aBHCUT MHTEP(EPEHLHOHHAS CTPYKTypa MOJId 3eMHOH
BouHbI? UTO Takoe NpUBE/ICHHAS BBICOTA AaHTEHHbI?
[Ilpn  KakuX METeOyCIOBMAX ~HaOJIOAaeTCsi MONOKUTENbHAS WM - OTPHLATE/IbHAS
pedpakiust B Tporiochepe?
OMNUIIUTE SBJCHUsI B TPAKTE PACIpPOCTPAHEHHE, KOTOpble HEOOXOAMMO YUMTBIBATE IIPH
IIPOEKTHPOBAHKH 1 SKCILIyaTallii CHCTEM CIIY THUKOBOH CBSI3H.
YeM OrpaHHYeHa CKOPOCTh [epeiaun ANCKPETHOH HHPOPMALMI Ha KB paauonuHusix?
Kocmuueckas pagHolHHus cHA0keHa aHTeHHAMH € KOA((QHUIMEHTOM HAIpaBicHHOTO
nefictus  D=5900. Mownocts nepexarunka 80 Br. Menmonbsyercs NpUEMHHK C
urymoBoit Temneparypoii 150 K. Jlunust npejnasHaueHa Juls [epefaiy TejeBU3sHOHHOTO
M300payKeHNs] CPEHEro KadecTBa M MMEET I0JIOCY MPOIyCKaHHA 4 MI'u. Berauciuthb
JUTMHY TpAacChl I, MPH KOTOPOH MOILIHOCTH NPUHATOrO CUrHAna B 10 pa3 npesblIAET

motHocTh myma ( q= P/ Pu=10).

Bapuaurt 8
KakoB IPHHIMMIT JEJEHHs] TPACChl PACTIPOCTPAHEHHS 3eMHOM BOJIHBI Ha TPH 30HBL [IPH
BBICOKO MOJHSATBHIX M HH3KO PACIOJIOAKEHHBIX CHCTEMaxX OTHOCHTEIbHO MOBEPXHOCTH

3eMiIn?



Yo Takoe SKBUBATEHTHBI pagnyc 3eMJH | KOIia 9TO MOHATHE CIPaBe/InBO?

[loyeMy Ha KOCMMYECKHX JIMHMSAX Mepejada i MpUeM BEIyTCs HPH yIax BO3BBILICHHA
TpaeKkTOpHUH BOJH Oonee 5°7

KaKoBsl OCHOBHbIE IOJIOJKEHMS METOja pacuera Hanpsokenoctw nons Ha KB
paTHOTHHUSIX?

Haiiaure mpeiesibHyl0 JUIMHY TPacchl ¢ MHPSMOH BHJMMOCTBIO  MCHLY AQHTEHHOMU

Ocrankunckoro Tteieuentpa (h=500M) u  aHTCHHOH  KOJUIEKTMBHOIO  IpHEMA

TeJIeBH/ICHHUs], PACTIONIOKEHHON Ha KPbILIE KHUIIOr0 A0Ma (h=40m).

Bapuaut 9
[TosicHuTe 3aKOHOMEPHOCTH [OJIsi  3€MHOH BOJHBI B 30HC TCHM IIpH  HH3KO
pacriosioskeHHbix anTennax? [loyemy YKB cunbree 0CJ1a0JISIOTCS TIPU PACIIPOCTPAHECHUH
32 JTMHUIO TOPH30HTA, UeM CPEIHHE I JUTHHHBIE BOJIHbBI?
Yro Takoe KPUTHYECKAs YACTOTA HOHOC(EPHOTO CJIOS M KaK ONPE/IC/UTE SKBUBAICHTHYIO
4acTOTY NP HAKJIOHHOM maneHuu? Hem OrpaHuyeH BEPXHHUII IIpeJie]l YaCTOThl BOJIH,
OTpaXKaIoIUXCs 0T HOHOCHEphI?
OT KakuX XapakTepUCTHK TpakTa pacnpoCTpaHEHHs 3aBHCHT HeoOX01uMasi MOLIHOCTh
3eMHOI0 1 OOPTOBOIO epelaTInKOB?
KakoBbl IpHaHbI 3aMupanuii Ha KB panonnHusX 1 KaKne MepbI O3BOIAIOT MOBBICHTE
YCTOWYHBOCTE ITpUemMa’
Crpoextupyiite munnio KB-csi3n AIHHOU 1200 kM. paboTarollyto 3a CYeT OTPAKCHUS
ot cos F nonochepsl ¢ koHuenTpameii s1extponos Ne=1,5x10" m> BoicoTa ciost 260
KM.

Bapuant 10
[lo KakuM [pH3HAKAM pasjelsiorT arMmocdepy Ha tponocepy, crpatochepy H
nonochepy?
Yem 00BICHSIETCS YaCTOTHAS 3aBUCHMOCTh OCIIA0ICHHS TI0Jsl B rasax”?
Kaxue ocoOeHHOCTH BO3HUKAIOT mpu ¢Bsizu ¢ MC3 nepememaiommumMucs OTHOCUTEILHO
HA3eMHOI0 IIYHKTA CBSI3U
B uem pasinune MakCHMaJIbHON [IPUMEHHMON HacTOThI 1 MaKCHMaJIbHON 4acTOThI?
[lepenaromiass  4acTh ~ KOCMHYCCKOH  PaIHOJIMHHH cuabeHa  OJHO3EPKAIbHOM
napabonnueckoif anteHHod (kun — 0.55) TUIOMANIBIO 1000 m?> Opano3epkaibHas
napabonnyecKas pueMHas aHTeHHa (KuI — 0.55) umeer miomanp 30 M. PaGouas jimna
BojHbl 7,5 cM. [IpueMHHK C IIOJIOCOH IPOIyCKaHHst 15 kIl umeer UIYMOBYIO
temmeparypy 120K. OmnpenenuTb NpeebHYIO JUIMHY PAaHOJIMHUM, TIPH KOTOPOH

OTHOIIEHME CHIHAT/IIYM Ha BXOje MpHEMHHKA OyJIeT He HUKe 3 nb. Ha ckomnbko



COKparuTcda AJIMHA JIMHHUHK, €CJIHA I0JIOCY MPOITyCKaHHU [NpUCeMHHUKA pacmupuTb 10 1

MI'a?

7.VYEBHO-METOJAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE
JAUCUUIJIMHBI BIT B 11C

a) OCcHOBHas JIdTEeparTypa:

1. Kypaes A.A., Ilonkosa T.JI., CuHHIBIH A.K. DnexTpoArHAMHKA M PaclpoCTPaHCHHE
paauoBonH: yueGHoe mocodue / A.A. Kypaes, T.JI. Tonkosa, A.K. Cunuupmi. — M.:
HUL] Uudpa-M; Mu.: Hos. 3nanue, 2013. —424 c.

2. boxkoB JI.A. DiexTpoJIMHaMHKa U paclpoCTpaHEHUE paIiOBOJIH (9JIEKTPOHHBIN pecype):
yuebnoe nocodue / JLA. bokos, B.A. 3amorpuHckuii, A.E. Manjenb. — DIeKTPOHHbIC
texcroBble nannble. — Tomck: TOMCKHE TocylapCTBCHHBIH YHUBEPCHTET CHCTEM
yIIpaBJIeHus U PagHodneKTpoHuKH, 2012. — 301 e,

3. COOpHHK 3aj1a4 1o Kypey DNEeKTPOAMHAMUKA 1 PACIPOCTPAHCHUE PATHOBOJIH / backaxos
CU. u ap.. Hoa pen. C.U. backakosa. - M: Bricias wkosa, 2015, — 208 c.
(bubnuoteka Bal'Y)

4. DjexTpoJAMHAMHMKA U PacnpOCTPAHCHUE PaMOBOJIH: MCTOM. VYkazanus K 1a00paTopHbIM
paboTtaMm 110 Kypey “DIEKTpOAHHAMHIKA M PaclpOCTpaHCHUE paJoBOJIH’ ISl CTYJCHTOB
crnermansioct 11.03.03  jeBHOH  QopMbl oOyuenust/ HI'TY um. P.E.Anexceesa:

coct.:C.M. Huxymun, E.A. JleGenena - Huwxuuit Horopox, 2015. 63c.

6) JlomoaHUTEIbHAS TUTEPATypa

1. Mamugens A.E. PacpocTpanenue paanoBojiH (91K TPOHHbIH pecype): yuebHoe nocodue /
AE  Maungenb, B.A. 3aMOTPUHCKHHA. - DIEKTPOHHBIC TEKCTOBBIC AaHHBIC. =
DiIeKTpOHHbIE TeKCTOBbIe naHHble. — Tomek: ToMekui roCyIapCTBEHHbIH YHHBEPCUTET
CHCTEM YIPABJIEHHUS U PaIM03ICKTPOHUKH, 2012.-163 c.

2. T'puropeeB  A.JI.Metoss! BBIYHC/IUTENLHON  IEKTPOAMHAMHKH [ DJIEKTPOHHBIH
pecypc]/I'puropbes A J1.-D1eKTPOH. Tekcrosble panubie.-M.:OU3MATIINT,2012. -432
¢

3. DuexrpomuHamuka: YdeGHoe nocodue / WN.®. Byaarsu, B.®. Jly6posun, A.C. CHros. -
M.: Anbda-M: HULl UHOPA-M, 2013. - 304 c.

4. Espoxumos 0. K., Jlunasans B. P., IllepGaxos I'. M.

LabVIEW 15 paaMOMHKeHepa: 0T BUPTY albHOH MOJIEIH 10 peajibHOTO npudo-

pa. — M.: IMK IIpecc, 2012. — 400 c.



8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCIHUIIJIMHBI BIT B T1C

MatepuanbHO-TeXHHIECKOe 00eCedeH!e IMCIMIUIHHBL BKIIIOUACT:

— jgabopaTopHble MaKeTbl ¥ H3MEPUTCIIBHOC 060pyI0BaHKEe  CIIEIHAM3MPOBAHHOMU
naboparopuu (510-3) mo aucuunune BIT B [1C (5 u3nuecknx 1abopaTopHbIX padoT):
['4-80 — 2 wr., T4-32A, ['4-111b, '4-83, B3-38 — 3 wT., ¥2-8 — 3 wr., [16-23A; P2-53 —

| mr.

[Iporpamma cocTaB/ieHa B COOTBETCTBHH C tpebosannem GPI'OC BO mo Hamnpap/eHHIO

11.03.02 UnbHOoKOMMYHHKALIMOHHBIC TEXHOJIOTUU U CUCTEMBI CBA3H.
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PaGouyio mporpamMmy cocTaBmI npodeccop kapeapol PT u PC \ B.M. "'aBpuiion
.‘/" .'\)

Penensent(bl) ['eHepanbHbBId  JMPEKTOD OAO  “Buamumupckoe KB Pamuocpsasu”

%ﬂ A.E.bornanos

[Tporpamma paccMOTpeHa H 0100peHa Ha 3ace/laHih kaeapot PT n PC
Tpotokon Ne_7Z ot & -2%. /5 Tona. -
3asemytommii kadeapoi PT u PC %/\ O.P. Hukutun

PaGouast IporpaMMa paccMOTpPeHa i 0J100peHa Ha 3ace/1aHni yueGHO-METOIM4ECKOH KOMUCCHH
HaIpaBJIeHUs S O2 Cd
[Tporokon Ne_ /& ot 7. 0% firona.

[Tpencenarenb KOMHCCHH _— O.P.Hukurnn
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