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Mocdepsl, BHITIOIHITE
OIICHKY YCJIOBHH pacnpo-
CTpaHEHUs PaIHOBOJIH B
3€MHBIX YCIIOBHUSX.,
Bnageer MeTonamu aHa-
132 BOJIHOBBIX IIpOIIec-
COB B OCHOBHBIX THIIaX
JUHUN iepenaun 1 o0b-
€MHBIX pEe30HATOpax, CIo-
cobaMy OnmucaHus pact-
POCTPaHEHUS PAIUOBOIH
B aHU30TPONHBIX Cpeax
U €CTECTBEHHBIX YCIIOBHU-
SIX.

[TK-2. Cnocoben
BEIIOJIHATD pac-
YeT U IIPOEKTUPO-
BAHHE ACTaleH,
y3JIOB H YCTPOU-
CTB PaJIMOTEXHH-
YECKUX CUCTEM B
COOTBETCTBUU C
TEXHUYECKUM 3a-
NaHUEM C UCIIOTb-
30BaHUEM Cpef -
CTB aBTOMATH3a-
[IUH TIPOEKTUPO-
BaHUS.

IIK-2.1. 3naeT npHHIIKAIIEL
KOHCTPYUPOBAHHUS OTHAEIb-
HBIX JeTaJIed, y3JI0B B YCT-
POHUCTB paJUOTEXHUUSCKHUX
CHCTEM.

[TIK-2.2. YMeet npoBOAHTE
OLIEHOYHBIE pacyUeThl XapaK-
TEPHCTHK JCTAIEH, Y3JIOB U
YCTPOHUCTB paiiOTEeXHHYEC-
KHAX CHCTEM.

[TK-2.3. BrageeT HaBbIKa-
MH NOATNOTOBKH NPUHITUITH-
AJIBHBIX U MOHTAXXHBIX 2J1€-
KTPHYECKUX CXEM.

3HaeT 00IIyI0 TCOPHUIO U
METO/IBI pacyeTa JIMHEH-
HBIX 3JIEMEHTOB BBICOKO-
4aCTOTHBIX TPAKTOB, IIpa-
KTHYECKHUE JaHHEIE O KO-
HCTPYKTHBHOM BBIIOJI-
HEHUU JTHX 3JICMEHTOB.
YMeeT npuMenus s 00-
LIYIO TEOPHIO H 3JIEKTPO-
AMHAMHYECKHE METO/IBI
Il pacyeTra JIHHEHHBIX
3NEMEHTOB BBICOKOYACTO-
THBIX TPaKTOB, HCTIOIB3Ys
IPaKTHYECKUE JAHHBIE O
KOHCTPYKTUBHOM BHIITOJI-
HEHHUH 3THUX JIEMCHTOB,
Braneer ocHOBHBIMH IT0-
JI0XKEHUSIMHU TEOPUH B Me-
TOJIaMH pacueTa JTuHeH-
HBIX 9JIEMEHTOB BBICOKO-
YaCTOTHBIX TPAKTOB, IIpa-
KTHYECKAMHU JaHHBEIMHU O
KOHCTPYKTHBHOM BEIIIOJ-
HEHUH DTHUX 2JIEMEHTOB.

TecToBbIe BOIPOCHL.
[TpakTHKOOpHEHTH-
POBaHHBIE 3aJaHUS

K 1a00paTOpHBIM pa-

0oTaM U mpaxkTHyec-
KHM 3aHATHSM.

4. ObBbEM U CTPYKTYPA TUCHUIIJINHBI

TpyoeMKOCTb IMCIHUILTHHBL COCTABNISET S 3a4eTHBIX emunuI, 180 yacos.

TemaTuueckuii mian
(¢opma obyuenns — ounas

Haumenosanue tem u/unu

KounraxtHas paGota

| O =] DopMmbl
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1. IEJIM OCBOEHUA JTUCHUIT/IMHBI

[lenbr0 OCBOCHHS JUCUMITIAHEL TeXHUYecKas IeKTPOAMHAMUKA U PacIPOCTPaHEHHE PaIuo-

BOJIH SABJIACTCA (bOpMI’IpOBaHHC HAaBBIKOB IIPHMCHCHH OCHOBHBIX [IOJIOKEHUH TECOPHH JJICKTPOMAr-
HUATHOTO ITOJIS IJIA PCIICHUA 0a30BBIX 33734 TEXHUYECKOHN JJICKTPOAHHAMHKH, obecrieueHmE (pyHna-
MEHTAJIFHOM MOArOTOBKU CIIEIIHAIINCTA, HEeOOX0IUMOH JIIsl CO3IaHMUs U SKCIUTyaTallui YCTpOfICTB il

CHUCTEM, OCHOBAHHLIX HA UCIIOJIb30BAHUM JICKTPOMAI'HHTHBIX BOJIHOBBIX TIPOIIECCOB.
3agavd: MOArOTOBKA B 007aCTH TEXHHUYECKON JIEKTPOIMHAMUKH IJIA rxpod)eccm)Ham,Hoﬁ JACATCIIb-

HOCTH CIICLIHATHCTA: Hay‘{HO-HCCHCJOBaTGHBCKOﬁ, HpoeKTHOﬁ.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOIL

Jucnunmiea TexHuueckas 3MeKTPOAUHAMUKA ¥ PACIIPOCTPAHEHHE PaJHOBOJIH OTHOCHTCS K YacTH,
popmupyeMoit ydacTHHKaMH 00pa30BaTeIbHbIX OTHOIICHHH.

3. IJJAHUPYEMBIE PE3VYJIBTATHI OBYUYEHUS 110 JTUCITUTIJINHE

[lnanupyembie  pe3yJIbTaTh

OGy‘—IeHHS{ 10 JUCHHIITIHHC,

COOTHECCHHBLIE C

IUIaHHPYEMBIMHU

pesynsratamu ocBoeHus OIIOIT (koMIeTCHIMAMK U HHIHKATOPAMH JOCTIKCHHS KOMIICTEHIIUI )

DopmupyeMble
KOMNETEHIUY
(xon, conep:xaHue
KOMIIETEHUHH )

[TnarupyeMble pe3ybTaThl 0O0yYEHHUs N0 AUCIUILUIHHE, B
COOTBETCTBHM C MHAUKATOPOM JOCTHIKEHHS KOMIIETEHIIUH

HMHauMkaTOp NOCTIDKEHMS]
KOMMETEHLUWH
(x00, codepocanue uHouKamopa

PesyneTathl 00yueHHs Mo
JUCLUHMIUIMHE

HauMeHoBaHUe
OLIEHOYHOTO CPEeICTRA

YK-1. Cocoben
OCYLIECTBJISATH
TIOMCK, KpUTHYEC-
KHH aHAJIU3 U
cunTe3 HpopMma-
I U, IPUMEHATD
CHCTEMHBIN O/~
XOJ s peilie-
HHA IOCTaBJICH-
HBIX 3a1a4.

YK-1.1. 3HaeT npuHIAIIE]
cbopa u 0000menus HHOOp-
MalH.

VK-1.2. Ymeet cooTHECTH
pPa3HOPOJHBIE SBJIEHHS U CHC-
TEeMaTU3UPOBATh UX B PAMKax
“30paHHbIX BUAOB rpodeccu-
OHaJIbHOM AEATEBHOCTH.
VK-1.3. Bananeer HaBbIKaMu
HAYYHOTO MOMCKa U TTPaKTH-
yecKol paboTsl ¢ HH(OpMa-
LIMOHHBIMH HCTOYHHKAMM; Me-
TOJAMH MPUHATUS PELUEHHIA.

3HaeT OCHOBHBIE II0JIO-
JKEHHS] TCOPUU BOJTHOBO-
JIOB ¥ KOJIe0aTeNbHBIX CH-
CTeM, YCJIOBHS paclpocT-
paHeHus PIEKTPOMArHUT-
HEIX BOJIH B @HH30TPOII-
HBIX Cpenax, 0COOEHHOC-
TH paboOTH paIUOIMHUN B
HETIOCPEACTBEHHOM O~
30CTH OT 3€MHOU TIOBEpX-
HOCTHU.

YMeeT NpUMeHS T OCHO-
BHBIC MTOJIOKEHUS TEOPUN
HarpapJIAIONX U KOJe-
GaTesIbHBIX CHCTEM IS
aHanH3a BOJIHOBBIX IIPO-
1IECCOB B OCHOBHBIX JTU~
HUSIX TIepeiavuy ¥ 00BeM-
HBEIX PE30HATOpaX, aHaJIH-
3UPOBATH OCOOCHHOCTH
pacmpoCcTpaHEHHUs JIeK-
TPOMarHUTHBIX BOJH B
AHU30TPOIHBIX Cpeliax;
WCIOJIb3Ys 3HaHHUs 0 Pu-
3UYECKHAX MapaMeTpax 3e-
MHOW IMOBEPXHOCTH H aT-

TecToBBIE BONIPOCEHL.
[IpakTUKOOPHEHTH-
pPOBaHHBIE 3a/1aHUs
K JTabOpaToOpHBIM pa-

0oTaM M mpaxkTHyec-
KUM 3aHATHSM.
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1 | Beeaenue. OOmue cBoiictea | 4 1 1 1 4
HanpasJIsIeMbIX BOJIH. 4 2 1 1 4
4 3 1 1 4 1 4
2 | Hanpassommue CTPYKTYpPEL | 4 4 1 1 4 1 4
4 5 1 1 | 4
3 | Ilepenava >€KTPOMAarHuT- 4 6 ] ] 1 4 PeiiTunr-
HOM SHEPIUH MO HANpas - KOHTPOJIb |
JSIOIHM CTPYKTYPaM. i 7 1 1 1 4
4 | KonebarenpHbIE CUCTEMBI 4 8 1 1 4 1 4
5 | PacmpocTpaHeHUe 31EKTPO- 4 1 1 4 1 4
MarduTHBIX BOJIH B @HH30- 4 10 1 1 1 5
TPOIHBIX Cpelax.
6 | KoMoptoTepHEBle MeTOB! pe- | 4 I 1 1 1 5
HICHUS 3a/1a4 JEeKTPOIMHA-
MUKH.
7 | Teopus neneid CBY - 12 | 1 1 5 PeiTunr-
KOHTPOJIb 2
8 | Jluneiinpie ycrpotictea CBY | 4 13 1 1 1
9 | PacnpocTtpanenue 4 14 1 1 2 1
PaIHOBOIIH B CBOOOJHOM
[IPOCTPAHCTBE
10 | PacupocTpaHeHne 3eMHbIX 4 15 1 1 1
pagroOBOITH 4 16 1 1 |
11 | Dnexrprdeckue napaMeTpsl | 4 17 1 1 1
3eMHOM aTMOCdephI
12 | PacipocTpanenue 4 18 1 1 1 5 PeiituHr-
pParoOBOJIH B 3€MHOM KOHTPOJb 3
atMocdepe
Bcero za 4 cemectp: 18 18 18 81 Ok3aMeH (45)
Hanuuue B aucuuniune KIT/KP =
HToro 1o AMCHMILIMHE 18 18 18 81 OKk3amMed (45)

Coaepsxkanne JCKIHOHHBIX 3AHATHH 10 JHCLHHILIHHE




Paznen 1. Beenenue. OO1mue cBoicTBa HAMPABIISEMBIX BOIL
Tema 1. Hanpapmsironie CTpYKTYpPhI U HAaIlPaB/ISEMbIE BOJHBL
Knaccugukarms Harpasisrolpx cTpykTyp. Kinaccuguxanus HampapisieMbIx BOJIH. CBS3b MeX/Iy ITPo-
JOJIBHBI M NIOTIEPEYHBIME COCTABIISFOIIMMH ITOJICH B PETyJISIPHON HalpaB/soIeil cTpykrype. . Kpuru-
qecKas 4acToTa.
Tema 2. O6wme coticTBa BoH T, E, H TUIIOB B HaIIpaBILIIoIed CTPYKType.
[Tonepeynbie HMEKTPOMArHUTHBIC BOJHBL. DJIEKTPUYECKHE BOJIHBL MarduTHLIE BOJIHEL
Tema 3. CKopoCTh pacripocTpaHeHuUs SHEPrud. I pymnoBas ckopocTb. MOIIHOCTD, IEPEHOCHMAst 3JICKTPO-
MarHMTHOM BOJIHOM IO JIMHUH IepeJaydH.
XapaxkTeprcTiKa TepeMeIeHrs] HerapMOHHYECKUX CHTHATIOB. [ pynmoBas CKOPOCTH B HAIPABJISIOIIIX
ctpykrypax. CKOpOCTb paclpoCTpaHeHHUsT SHEPrIU TapMOHMYECKUX BOJH B JIMHMAX nepeaadn. [lommas
MOILHOCTh IEPEHOCHMAs Yepe3 MONepedHOe CeUeHIe JIMHIY IIepelaun.
Paznen 2. Hanpasisirouue CTpyKTyphbl.
Tema 1. [IpsMOYTOIBHBIN BOJTHOBO/I.
Pelnenne rpaHA4HOM 3a1a4H /I IPSIMOYTOJIBHBIX BOJIHOBOJIOB. CTPYKTYpa M CBOMCTBa IMOJeH. Tubl  BOJH,
qucriepcust, pasoBast CKOPOCTh U CKOPOCTh PACIPOCTPAHEHNS SHEPIUH BOJIH B BOIHOBOE. OCHOBHOM THIT
BOJIHBL.
Tewma 2. Kpyrmbiii BOTHOBOZ.
Penrenue rpandyHOM 3a1auu A7 KPYTJbiX BOJHOBOAOB. CTpyKTypa U cBOMcTBa noneil. THITeL BOJIH,
IHCIEPCHsL, (a3oBas CKOPOCTh U CKOPOCTH PacIpOCTPaHEHUS SHEPTUH BOJH B BOTHOBOIE. OCHOBHOM THII
BOJTHBL
Tema 3. Toku Ha CTEHKAX MPSIMOYTOJIBHOTO U KPYTJIOTO BOJHOBOJIOB.
Toku B IPAMOYTOJILHOM BOJTHOBOZE ¢ BOIHOM H,,. Tokm B kpyrnom Bosinosoze ¢ BoHo# Hy,. Toxn B

KPYT7I0M BOJTHOBOJE MPH PACIpPOCTPAHEHUA BOJIHEL H, .

Tema 4. Bonmsbl B KOaKCHANIBHOM JIMHUY.
Pemenne rpaHuyHO# 3a1aum A1 BosiH T B KoakCcHaIbHON MHUK. CTPYKTypa IoMs ¥ CBOWCTBA BOJIH T B
KOaKCHaIbHOH THHIH. BOHOBOE CONpoTHBIEHHE. BOIHBI BBICIIMX TUMOB B KOAKCHAILHOM JIMHUH.
Tema 5. [InanapHble TUHAY IEPEIAYH.
CTpyKTypa U CBOMCTBA BOJIH B MHKPOIIOJIOCKOBOH, IENCBOH M KOIJTAHAPHOM IMHMSX IIepeayH.
Tema 6. JInEMU NOBEPXHOCTHBIX BOJH.
SamemIsronye CTPYKTYphl. [[0BepXHOCTHBIE BOIHBI HAJ| CIIOEM TUATEKTPHKA U peOPUCTOH MOBEPXHOCTEIO.
Paznen 3. Tlepenaya sHepruy Mo HaMPaBIIIOLINAM CTPYKTYPaM.
Tema 1. TpeGoBanwst, IpeTHABIIEMBIE K TUHUSIM [IEPE]IadH.
OHOBOJHOBBIA ¥ MHOTOBOJTHOBBIH PEXUMBI pabOThI IMHUN NIepeiadr. DIEKTPHIECcKas IPOYHOCTE.
TemoBoit mpoboii. [penenshas u onycrumas MOLIHOCTb.
Tema 2. 3aTyxaHust B IMHUAX NIEPEIAUN.
Kosdduiient 3aryxanusi. 3aryxaHue, BBI3BIBAEMOE ITOTEPSIMHA B CPEJIE, 3aOHSIOLICH JIHHUIO MEpeaaydu.
3aryxaHue, BBI3BIBAEMOE NOTEPSIMU B METALTMYECKUX [IPOBOJHUKAX JIMHUYU NIEPENAYH.
Tema 3. Konuenuus napiiMaJbHBIX BOJH.
TpaxToBKa HanpaBIsieMbIX BOJH B JTMHUSX MEPEiaud Ha OCHOBE apLMANBHBIX 1-BOJH, PaclpocTpa-
HSTFOIIIMXCS TIO JIOMaHbIM TPAeKTOPHSM. Pacuer XxapakTepucTHIECKOTO COPOTHBIIEH!S U (pa3oBoH
CKOPOCTH B COOTBETCTBHH € KOHIICILIMEH.
Tema 4. [lepenaua sHepruy 1o NPsIMOYTOJILHOMY BOJTHOBOLY.
MousoCTh, nepeHocHMast IO BOJIHOBOLY. 3aTyXaHUE NIEKTPUUYECKUX BOJIH. 3aTyXaHUEe MarHUTHBIX
BOJIH.



Tema 5. Ilepenaua sHepruu 0o KpyraoMy BOJHOBOJLY.
MomnmocTs, iepeHocrMas o KpyrjioMy BOIHOBOAY. 3aTyXaHHUE 3JIEKTPUYECKHX BOJH. 3aTyxaHue
MarHUTHBIX BOJH. OcOOEHHOCTH 3aTyXaHHs BOJH H,, .

Tema 6. Ilepenaya SHEPrUH M0 KOAKCHAIBHOW JINHUH.

MOIIHOCTB, NEPeHOCHMAs 110 KOAKCHATbHOM nmuHui. OnTHMA3AIs IMHAH T IEpeiadi MaKCAMalb- HOH
MOIITHOCTH | U1l MEHUMATbHBIX TIOTEPh. JIMHUS ¢ YaCTHYHBIM TUIICKTPHUECKIM 3alIOTTHEHUEM.

Pasmen 4. KonebarenbHble CHCTEMBI.

Tema 1. DBomonus 3MEKTPOMArHUTHBIX KOIEOATENbHBIX CHCTEM [IPU NOBBIIICHUH YaCTOTHI.
Konebare/bHble CHCTEMBI Ha COCPEIOTOUCHHBIX deMenTaX. OGbeMHbIe pesoHarophl. KonebarebHble
CHCTEMBI Ha 3JIEMEHTAX C paclpeieeHHbIME TTapaMeTpamMHy.

Tema 2. O6BEMHBIH PE30HATOP B3 OTPE3Ka IIPSMOYTOIFHOTO BOJHOBO/A C BOIIHOM Hyg,.

PeliieHre rpaHAYHOM 3a1a41 LTS pE30HATOPA U3 OTPE3Ka IPSIMOYTOJIBHOTO BOJIHOBOA. Pe3oHaHCHAs
JUTMHA BOJIHBI M THII Kostebaumit. CTpyKTypa Mol ¥ CTPYKTYpa IIOBEPXHOCTHBIX TOKOB HA CTEHKAX pe-
30HATOpA.

Tema 3. O6mias 3a1a4a o KoliebaHusx B OpIMOYTOJIbHOM PE30HATOPE.

Tums! konebanuit. COBOKYIHOCT PE30HAHCHBIX YacTOT KoneOanuil B IPAMOYTOJIBHOM PE30HaTOPE.
Knaccudukanus TUIIOB KOJIeOaHHi.

Tema 4. Obmiast 3anaya o KojaeOaHUsIX B WIMHIPAIECCKOM PE30HATOPE.

Tumns! kote6anmii. COBOKYIHOCTE PE30HAHCHBIX YacTOT KOJIeDaHMi B LAIHHIPHYCCKOM PE30HATOPE.
[Tpocteiime TUrs! konebanui (Eqqp Heyy Hyqq )

Tema 5. CriocoObl BO30YKICHUS M BKIIOUEHNA O0BEMHBIX PE30HATOPOB.

Bo36ysKIeHHE Pe30HATOPOB € TIOMOMIBIO AIEKTPHYECKOr0 ¥ MArHUTHOTO M3Tydateiedl. AICOPOIMOHHEIH U
TIPOXOIHOM CII0COD BKIIFOYEHHMS PE3OHATOPOB.

Tema 6. JIoOpOTHOCTE OOBEMHBIX PE3OHATOPOB.

CobcTBeHHAs N0OPOTHOCTD Pe30HATOPOB. VIHTerpansHoe BEIPOKEHHE 1IsL TOOPOTHOCTH. 3aBHCHMOCTD
NOGPOTHOCTH OT TEOMETPUUYECKHX Pa3MEPOB 1 AEKTPOTMHAMHYECKHX TTaPAMETPOB CPEIbl, 3aMIOTHSI- FOLIeH
pe3ouarop. Harpy:xeHHas 1o06poTHOCTE. JIpyTrre THITBI pe30HATOPOB.

Paznen 5. PacipoctpaHenne 3J1eKTPOMAarHUTHBIX BOJIH B AHU30TPOITHEIX CPEaaXx.

Tema 1. PacnipocTpanenre TMHEHHO TIOJISIPU30BAHHBIX YTEKTPOMArHUTHBIX BOJIH B HAMAarHUYEHHON
beppuToBOii cperie.

DeppuTh] 1 UX CBOMCTBA. B3auMOIEHCTBHE 3JIEKTPOHA C [IOCTOSIHHBIM MAarHuTHBIM mosieM. [Ipeneccus
3JIeKTpoHa. PacipocTpaneHye JMHERHO MONSPU30BAHHBIX BOIH B THPOMATHUTHOM cpene. TeH30p MarHUTHOH
TPOHUIIAEMOCTH (eppHTa.

Tema 2. PacipocTpaHenye BOJH ¢ KpYTOBOU MOJIsSpU3aluell B HaMarHUUEHHOH (epprTOBOH cpelie.
MarsuTHAas IPOHKI[@EMOCTh HAMArHAYECHHON (DepPUTOBOMN CPEIbI [IPH PACIIPOCTPAHEHUH BOJIH € KPY-
roBoii moJispu3anueii. @eppoMardUTHEINA PE30HAHC.

Tema 3. Dddext Dapajies B mpoI0IbHO HaMarHH4eHHOH (peppuTOBOH cpere.

PacnipocTpaneHue B NPOI0/IbHO HAMATHIYCHHOH GeppUTOBOH cpe/e TMHEHHO TOJAPU30BAHHOH BOIHBL.
[ToBOPOT IIOCKOCTH HOJISIPU3ANUY TMHEHHO 10IPH30BAHHON BOJIHBL ITPH PACIPOCTPAHEHUH B IPOIOJIBHO
HaMarHAYeHHOM (heppHTe.

Tema 4. DdbeKT cMemeHus Mo B IPAMOYTOILHOM BOIHOBO/IE € TIONEPEUHO HAMATHUUEHHBIM (eppHTOM.
CTpyKTypa M pacrpesie/icHue aMILUTITYIBI T0J1s B IPSIMOYTOJIbHOM BOJIHOBOJIE C BOJIHOU H 4, IPH HAIIMYHA

nomnepedHo HamarauueHHoro Geppura. Bentum Ha addexre cmeruenus noyst i GpeppoMarHuTHOM PE30HaH-
oe.



Paznen 6. KoMuptoTepHbIE METOBI PELICHU 3a1a4 HJICKTPOINHAMHKH.
Tema 1. [TocTanoBKA 3a/1a4, IIPE/ICTABICHHE MTOJIEH, alrOpUTMHU3ALIHSL.
MaTeMaTHueCKHe MOJE YICKTPOIMHEAMUKY AIeKBATHBIE (PH3MIECKON PEAIbHOCTH. DNEKTPOMHA-
MHUECKHE 3aauH. BeMuCIMTEbHAs 3JICKTPOIMHAMHUKA.
Tema 2. TIpoeKIMOHHBIC METOBL.
OcHOBHasl MPOSKIMOHHAs cxema. MeTox By6roBa-I"anepkuHa A/s pelieHHs BHYTPEHHHX 3a1a4 3JICK-
TPOJAMHAMUKH.
Tema 3. JluckpeTu3alliOHHBIE METOIBL.
Kourokamus. PazHoctHbie cxeMbl. KOHEYHBIE 37IEMECHTBL
Pasgen 7. Teopus neneit CBY.
Tema 1. JInHAYM Tepeiavy KOHEUYHOM JUTHHBL
Lers CBY. JIiHuu nepe/iaun KOHeIHoM JMHBL [T0IHOE SKBUBATIEHTHOE CONPOTHBIICHUE JIMHIH nepe-
niaun. Kpyrosas marpavma HOJHBIX COMPOTHBICHHH.
Tema 2. CorTacOBOHHE ITHHUMN MEPEIAYM.
MeToIbl cOrIacoBanmsl. Y 3KOTIOJIOCHOE COINIACOBAHME C IIOMOLIBIO PCAKTHBHBIX SJICMCHTOB. Cornacosa-
HHe ¢ TOMOIIBIO YeTBEPTHBOHOBOrO Tpanchopmaropa. LIIHpoKonoI0CHOE COrIacoBAHME.
Tema 3. Matpuunoe onucanue neneé CBY.
MeTo/1 IeKOMIIO3UIMH 1 MaTpranoe omvcanre uenedf CBY. DKBUBATCHTHEIE CXEMBI nenei CBY. Ctpy-
KTYPHBIH U TapaMeTPHUEcKuil CHHTE3 yCTPOHCTB CB4Y.
Pasnen 8. Jluneitnsle yerpoiictea CBY.
Tema 1. DrieMEHTHI JIMHUH NEpEIavH.
HeperyngpHocTd B TMHUSX Tiepeadi. COWICHEHH OTPE3KOB. TparchopMaTops! THIIOB BOJH. Bos-
GysIeHre BOJTH B JIMHSX NEPEayn. ATTEHIOATOPbIL.
Tema 2. [Taccusnbie yerpoiictea CBY.
HarrpaB/ieHHbIE OTBETBHTEINA B MOCTOBBIE CXEMBL. DIIBTPHI CBU.
Pazzen 9. PacmpocTpaHeHue pajioBO/IH B CBOOOAHOM HPOCTPAHCTEC.
Tema 1. DHepreTMyecKue COOTHOLICHUS B YCIIOBAAX CBOOOIHOrO NPOCTPAHCTBA.
HanpskeHHOCTb 110JIs B TOUKe nprema. Popmyiia naeanbHoH paIrocBs3y. Kraccuduxanus paaioBOIIH 110
JIara3oHaM 4acToT.
Tema 2. OBacTs IPOCTPAHCTBA, CYIIECTBEHHO yHaCTBYFOIas B QOPMUPOBAHUH MO Ha 3alaHHON JIMHUH.
3onp! Operens Ha MIockocTH. CyIeCTBEHHbIH SIUTMIICON BPAIEH)s ¥ 3aBUCHMOCTB Cro pasMEpos OT JUTHHEL
BOJIHBI.
Paznen 10. PacpocTpaneHye 3eMHBIX paHOBOJIH.
Tema 1. ®u3rgecKye TPOLECCH TIPH PACIPOCTPAHEHMH 3¢MHOH BOJTHDL.
Kiaccuukarms METOI0B pacyeTa MoJist 3eMHOM BoJHbI, [Ipe/ieTbHoe pacCTOsHIE TPSIMOU BUIMMOCTH.
Tema 2. TTone BHICOKO MOHATONO U3/IydUarelis B OCBEIEHHOH 00IaCTH.
OtpakaTenbHas TPaKTOBKa BIMsHMsA 3emi. [1oie u3IyJaTers B OCBEHICHHOM 001aCTH B MPHOIMIKE- HUU
nockoit 3emun. MHTephepeHIMOH b MEOKUTENb C yUeTOM CHepHIHOCTH 3eMITH.
Tewma 3. TToJte HU3KO PAcIONOKECHHOIO W3TydaTes B 001aCTH NPUGIVIKCHHS ITOCKOH 3eMIH.
KOHLeHs CKOMb3simeit 3emuoit Boapl. Popmyna Ilyneiixura-Bau- nep-TTomsa. OumoOKa BEIMUCIICHHA OIS
B [pUOIIFDKCHUH TIOCKOH 3eMIIH.
Tema 4. IToste B 30HaX MOJIYTEHA H TEHH.
IToste U1 BBICOKO HOAHATOro uarydarens. [1one HU3KO0 pacionoXeHHOro u3myaTelis.
Pasgien 11. DekTpuyecKne mapaMeTps 3eMHOR aTMOChEpPBL.
Tema 1. Crpoenue arMocdepsbl.



Obnactu aTMOcepbl, XMMHYECKHH COCTaB, paclipe/ie/IeHIe TEMIIEPATyphl M KOJIHYECTBA HEHTPaTb-
HBIX YaCTHI] II0 BBICOTE, PACIIpEeNleHHe 3apsHKCHHBIX YacTHLL B HOHOC(epe.
Tema 2. DeKTpHYECKHE CBOCTBA Tporochephl U CTPaTOCEpsL.
JIMaIeKTpHUECKas TPOHULAEMOCTH Tporiocdepsl 1 cTparochepsl. JIoKaTbHbIE HEOAHOPOAHOCTH TPOMO-
cdepsl
Tema 3. DneKTprUecKre CBOICTBa HOHOCHEPHI

JIManeKTpudecKas MPOHALIAEMOCTh U POBOIUMOCTh HOHOC(HEPBL. JIOKaTbHbIE HEOTHOPOIHOCTH H BO3-
MYILIEHAS HOHOCHEPHL.
Paznen 12. PacnipocTpaHeHRue paHOBONH B 3eMHOH armocdepe.
Tema 1. Obmue BOIPOCHL.
[NpenomiieHue pajoBOIH B arMocdepe. PaccesHie pagioBOIH HEOTHOPOTHOCTAMH armocdepsl. Oc-
nabreHne BOIH B aTMochepe.
‘Tema 2. Pacupoctpanerne YKB Ha Ha3¢MHBIX PaTMOJHHUAX.

Pacnipocrpanenye YKB 3emuoii Bonnoi. [lanpHee tponocepHoe pacnpocTpanenre YKB u onepreTu-
yeckuii pacuer muauA J[TP.

Tema 3. Pacnipoctpanenue KB.

MexanusMm pacnpocrpatenus. Paboune sactorsl. BinsHue roHochepHpIX Bo3mylueHni. Pacger KB
PaTMOIMHUH.

Tema 4. Pacnpocrpanenue CB u [IB.

Mexauu3m pacripoctpanenust. O6macts mpuMenerus. Cyyaifibie QryKTyarii nos. [epexpecTHas
MOy Isius B HoHOChepe. PacyeT HanpsDKEHHOCTH HOJIS.

Conep:xanue 1a00pATOPHBIX 3aHATHH 10 THCIHILIHHE.

Paznen 2. Hampasiisirolipie CTPYKTYPBL.
Tema 1. [IpsIMOYTOJIBHBIH BOJTHOBOJ.
WccnenoBaHue 3IeKTPOMArHUTHOTO 0 BOIHBI Hio, B IPSAMOYTOJIBHOM BOJHOBO/IE.
Tema 3. Tok# Ha CTEHKaX MPSIMOYTOJIBHOI'O U KPYIIJIOTO BOJHOBOIOB.
ToKH B IPAMOYTOJILHOM BOJIHOBOJE C BOJNHOH H .
Tema 6. JInHMM MOBEPXHOCTHBIX BOJIH.
M3ydenne 3aMeUIIIOLINX CBOMCTB rpebendaToi CTpyKTYpPEL.
Paznen 3. [lepenaua sHEpruu MO HAMPABIIAIOLUIMM CTPYKTYPaM.
Tema 4. Ilepenaua 3HEPruy 10 IPAMOYTOJIBHOMY BOJTHOBOJY.
MOIIHOCTS, [IEPEHOCHMAZ TTO MPAMOYTONLHOMY BOIHOBOAY BOIHOU H, ;. 3aTyxaHue BOIHEI Hy,
B [IPSIMOYTOJILHOM BOJIHOBOJIE.
Paznen 4. KonebarenbHbIE CUCTEMBL.

Tema 2. OGBEMHBIIA PE30HATOP U3 OTPE3Ka IPSMOYTOTBHOTO BOJIHOBOJA C BOJHOM Hj,.

VlceTeioBane 3MeKTPOMArHHTHOTO TIOJisi B IPSIMOYTO/IBHOM PE30HATOPE € KONCOAHHUIMH Hg,,.
Tema 3. O0mas 3amaua 0 KojaebaHusIx B IPIAMOYTOIbHOM pPE30HATOPE.

COBOKYITHOCTE PE30HAHCHBIX YacToT Kojebaunii H,, B IPAMOYTOJILHOM PE30HATOPE.

Tema 5. CnocoObl BO30YKICHUS U BKIIOUEHHA OOBEMHBIX PE30HATOPOB.

Bo30yxkaeHue IpssMOYTONIbLHBIX PE3OHATOPOB € MOMOIIBIO IMEKTPUIECKOTO X MATHUTHOTO M3JTy-
yaTenen.

Tema 6. JI06poTHOCTE OOBEMHBIX PE30HATOPOB.
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CoOcTBeHHAs M HArpykeHHas 100pOTHOCTh HPSIMOYTONBHBIX PE30HATOPOB ¢ KoNeOaHusIMH ...

3aBUCHMOCTH JOOPOTHOCTH OT TEOMETPUHUECKHX Pa3MEPOB U SICKTPOJMHAMUUCCKUX [1apaMETPOB
Cpelbl, 3anoJHSOLIEH pe30HaTop.

Pasnen 5. PacrmpocTpanerye 37eKTPOMarHUTHEIX BOJIH B aHH30TPOIHBIX Cpelax.

Tema 3. DddexT Papares B 1POIOTBHO HAMATHUIEHHOM (HepPPHUTOBOI CpEJIe.

V3yuenue sSBIEHAS TTOBOPOTA TJI0CKOCTH NOJSIPU3ALIHU IEKTPOMATHUTHBIX BOJIH (“adbdext
dapazies™) Ipy pacpOCTPAHCHHH B THPOMATHUTHOM Cpe/ie BJI0/Ib HAIIPABIICHUS HaMarHHI1-BaHHA.
Pasnen 9. PacrpocTpaHeHune paaoBOJH B CBOOOIHOM [IPOCTPAHCTBE.

Tema 1. DHepreTHUeCcKre COOTHOLICHNUS B YCIIOBHSX CBOOOIHOTO MPOCTPAHCTBA.

N3ydenue 3aKOHOMEPHOCTEN pacnpocTpaHeHus paauoBOJIH B CcBOGOIHOM ITPOCTPAHCTBE.

Tema 2. OBIacTb IPOCTPAHCTBA, CYIIECTBEHHO YYaCTBYIOMAs B (POPMUPOBAHAN OIS HA 33/ITAHHOM JIMTHUA.
U3yuenue pacripoCTpaHeHWs PaJHOBOIH H ONpelerenne oOnacTH NpoCTPaHCTBa, B KOTOpO#t
IPEUMYILIECTBEHHO IPOUCXOIUT Nepeiaya DHEPTUH PaJTHOBOIHL

Conep:xanne NPAKTHICCKUX 3aHSITHI 110 AUCLHILIAHE

Paznen 1. Beenenne. O6uine cBoCTBA HAIIPABIIEMBIX BOJIH.
Tema 1. Hampasisitoriiie CTPYKTYpbl B HAIIPAB/IIEMBIE BOJIHBL.

Kraccn(ukars Hampapistonmx crpykryp. Kiaccudukanus manpabisieMbix BOIH. CBsizb MEXKILy IpO-
JOMbHbI B HOTNEPEeYHBIMH COCTABISTFOLIMMY TIOJIEH B PEryJIAPHON HANPABIISIOLICH CTPYKTYDE. . Kpuru-
YecKas 4acTOTa.

Tema 2. O61ue cBoiictea BoiH T, E, H TMIIOB B HallpaB/smoLel CTPYKType.

TTorrepeunnie 3IEKTPOMArHATHBIE BOJIHBL DNEKTPUYECKAE BOJMHBL MarauTHbIE BOJIHbL.

Tema 3. CKOpOCTB paclpocTpaHeHns SHepruy. I pynnosas ckopocTs. MOIIHOCTE, EPEHOCHMA
5IEKTPOMArHUTHOH BOJIHOM IO JIMHHHU NEpeIadH.

XapaxTepucTHKa TIEPEMELIEHN s HETapMOHMYECKUX CHTHAJIOB. ['pyNoBast CKOPOCTh B HANPABIIIONINX
cTpykTypax. CKOpOCTh PacpoCTpaHeH s SHEPIUi FAPMOHNYECKIX BOJIH B JINHUSX ITEpeaati. [Mommas
MOILIHOCTh IEPEHOCHMAS Yepe3 MOTEPEITHOE CEUCHHE IMHUH TIePENaIH.

Pasnen 2. Hanpagisroiye CTpyKTYpBL

Tema 1. [IpAMOYTOJIBHBINA BOJHOBOI.

Bomusi E,,,, H,,. BrnpamMoyroasHoM BoaHosode CIPYKTypa i CBOMCTBA [OJIeH. DIEKTpHYECKUE

XapaKTePUCTUKA BOJH B BoNHOBOE. [IpriMeHeHne IPsSMOYTO/IbHBIX BOJHOBOIOB.
Tema 2. Kpyrubiii BOIHOBOA.
Bonus! E,.., H, . Bxpyriom eosHoeoge. CTPYKTYpa W CBOKCTBA TOJCH. DIEKTPHHIECKHE XapaKk-

TEPHCTMKH BOJH B BOJIHOBOJIE. [ [pHMCHEHME KPYTJIBIX BOJHOBOIOB.
Tema 3. ToxkH HA CTEHKAX MPSIMOYTOILHOTO M KPYITIOTO BOJIHOBOIOB.
TOKH B IPAMOYTOJILHOM BOJHOBOAE ¢ BoyHamu E . H, . . TOKH B KpYIJIOM BOJIHOBOJE C BOJTHAMU |

H

ma’

Pasnen 3. [lepenaya sHEpriy 0 HAIIPABIISIONIMM CTPYKTYPaM.

Tema 3. Ilepenaua sHepruy 1o IpAMOYTOJbHOMY BOITHOBOAY.

3aryxanue Bond E,,, H,_, BIpIMOYrOJbHOM BOJHOBOJE 3a CHET TIOTEPD B METAILIC H JUIICKTPHKE.



10

Tewma 4. [lepenaya sHEprUy 110 KpyriIoMy BOJHOBOLY.
3aryxanue BonH E, ., H, . BKpPYIVIOM BOJHOBOJE 32 CYET TIOTEPh B METAILTE U JMJIEKTPHKE.

Paznen 2. Hanpasssaroue CTPYKTYPBL.
Tema 6. JInHIM TOBEPXHOCTHBIX BOJH.
CTpyKTypa [10JSL X 3IeKTPUYECKHE XapaKTEPHCTHKI IOBEPXHOCTHBIX BOJH B JIM3NIEKTPHYECKOR
acTHHE HA META/UTHYECKOH MO/UTOKKE, B TpebeHuaTol CTPyKType, METAUTHISCKON CITUPAIH.
Paznen 2. HanpaBisiroIye CTpyKTYPBI.
Tema 4. BoJHbI B KOAKCHAILHON JIMHHH.
CTpyKTypa MoJisl U SNEKTPHYECKHE XapaKTepUcTUKH BOIH T B KOAKCHATBHOH M JPYIUX JTHMHHAX
nepenayu.
Pazpen 3. [epenada SHEpPrHH 110 HAPABJIIOIMAM CTPYKTYPaM.
Tema 5. Tlepeaua 3HEpruy 10 KOAKCUATIHHOW JIMHHH.
MOIIHOCTB, IEPEHOCHMas 10 KOAKCHAIBHON JTMHAN, 3aTyXaHHe BOJIH B JIMHUHM 3a CYET [I0TEPh B ME-TAILIC U
JuarexTprke. JIMHMS ¢ YACTHYHBIM JMIEKTPHYECKUM 3aronHeHdeM. [lepenada sHeprud B APYTHX TMHUAX
nepenayn ¢ BoaHow T.
Paspgen 4. KonebarenpHpie CHCTEMBI.
Tema 3. O6wias 3ana4a o KojeOaHusX B IIPAMOYTOJBEHOM PE30HATOPE.
COBOKYIHOCTb PE30HAHCHBIX YaCTOT KOJIE0aH!A B MPSIMOYTOTBHOM PE30HATOPE. Krnaccudukanus TUIIOB
KOJIeOaHHH.
Tema 4. O0mas 3a1a4a 0 KOJeOaHUSX B [HIMHIPHYCCKOM PE30HATOPE.
COBOKYITHOCT PE30HAHCHBIX HaCTOT KOJIEOAHMA B LUTMHIPHHECKOM pE30HATOPE. Ilpocreiinme TH- 1B
xosrebanuil (Eq ¢ Hpig Hyqq)e

Tema 5. CriocoObI BO30YKISHNS U BKITIOYCHHA O0BEMHBIX PE30HATOPOB.

Bo36yk/IeHre Pe30HATOPOB C MIOMOLIBIO MMEKTPHYECKOTO K MATHUTHOIO  M37TydaTeseH. AncopOIi- OHHBII U
TIPOXOHOM C1I0cO0 BKIIFOYEHHsI PE30HATOPOB.

Tema 6. JIoOpOTHOCTH OOBEMHBIX PE30HATOPOB.

Co6eTBeHHas TOGPOTHOCTD PE3OHATOPOB. VIHTErpallbHOE BBIPAKEHHE I TOOPOTHOCTH. 3aBUCH-MOCTb
JOOPOTHOCTH OT TEOMETPHUECKHX PAa3MEPOB U 3MEKTPOIMHAMUIECKHX [TapaMeTPOB CPE/IEL, 3aII0JTHAIOLLEH
pesonarop. HarpyxeHHast J0OpOTHOCTb. JIpyTrre THIIb pe30HAaTOPOB.

Paznen 5. PacnipoctpaneHye eKTPOMArHUTHBIX BOJTH B aHU30TPOIIHBIX Cpeax.

Tema 1. Pactipoctpasesne THHEHHO HOMAPU30BAHHBIX JIEKTPOMATHATHLIX BOJIH B HaMarHM4eHHOH
theppuTOBOH cperie.

Baanmo/eifcTBUE EKTPOHA ¢ TTOCTOSHHBIM MArHATHBIM ToeM. PaciipocTpanenye TMHEHHO noJis-
PM30BaHHBIX BOJIH B THPOMATHUTHOM cpejie. TeH30p MarHATHOM MPOHUIIAEMOCTH ¢epputa.

Tewma 2. PacripocTpaHeHue BOJIH ¢ KPYTOBOU MONSpU3alueil B HaMarHU4CHHOM GeppHUTOBOk Cpere.
MarHuTHAs IPOHMLEAEMOCTE HaMarHHUEHHON (heppUTOBOM CPEAIBI IPU PaCIIPOCTPAHEHUM BOJIH C KpYy-
roBoii mosspu3anueii. eppomMariuTHEIA PE30HAHC.

Tema 3. Ddbdext Dapazest B IPOJOTHHO HAMArHHUEHHON (QeppUTOBOIL cperte.

PacripocTpaHenHe B NpOJ0ILHO HAMArHAYEHHON (epPHUTOBOIi Cpeie TMHEHHO HOJISIPU30BAaHHON BOJTHBL
[ToBOPOT IVIOCKOCTH TIOJSIPU3ALIMH JTHHEHHO NOJIAPU30BAHHOM BOJIHBI IIPY PACIIPOCTPAHEHHH B IIPO-
JIOJILHO HaMarHA4YEHHOM (eppHTe.

Tema 4. DPdeKT cMeTeH s M0 B IPSMOYTOJIBHOM BOJHOBO/IE € NIONEPEIHO HAMArHH ICHHBIM dbep-
PUTOM.

CTpyKTypa u pacrpesieTeHHe bl aMILIMTYABI TIOJIs B IIPSMOYTOJIbHOM BOJIHOBOJIC C BOJIHOM H,, IIpH
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HAITYHIL [IOTIEpedHO HamMarHudeHHoro heppura. BerTnimu Ha sddexTe cMeIneH s mosis dbeppo-
MarHuTHOM pe30HaHCE.
Pazzen 6. KoMIpIoTepHBIE METO/IBI PEINCHHS 3a/1a4 ICKTPOAUHAMUKH.
Tema 1. [TocTanoBKa 3a1ay, IpeACTaBICHAE HOJIEH, ArOPUTMU3ALIHS.
MaTeMaTHuecKie MOJIEITH STIEKTPOIUHAMUKY 3IeKBATHbIE (PU3NUCCKON PEaTbHOCTH. DneKTpoarHa-
MEITUECKHE 3a1aut. BeIduCIUTEIbHAs 2IeKTPOJMHAMUKA.
Tema 2. [IpoeknOHHBIE METOJIBL.
OcHoBHas IPoeKIMoHHas cxema. Meton1 ByGHoBa-I anepkuHa JULsl PEICHIs BHYTPEHHUX 3a/1dd
3IEKTPOIMHAMUKH.
Tema 3. JIuckpeTU3auOHHBIC METOBIL
Kosnoxarus. Paznoctabie cxeMbl. KOHEUHBIE 3JIEMCHTDL.
Paspen 7. Teopus neneit CBU.
Tema 1. JIvHUM nepeadn KOHEUHOM JITHHEL
Llens CBY. JTvmuu nepeady KoHeuHo# nanHbL [TonHoe SKBUBANICHTHOS CONTPOTHURIICHHE JIMHAM nepe-
naun. Kpyropas marpaMma IOIHbIX COTIPOTHBIICHHH.
Tema 2. CorylacOBOHKE TMHUY TE€PEIau.
MeToIBI CoracoBaHms. Y3KOMOJOCHOE COTAacOBAHMe C MOMOLIBIO PEAKTUBHBIX 3JIEMEHTOB. Corna-
COBAHHE C [OMOIIHIO YeTBEPTLBONHOBOr0 TpaHcdopmaropa. [IIiEpOKONONIOCHOE COracoOBaHkE.
Tema 3. Marpuurioe orucanye nenei CBY.
MeTo/1 IEKOMIIO3ULIAH ¥ MaTpuunoe omucanre reneil CBY. DKBUBaNEHTHBIE CXEMBI neneir CBY. Ctpy-
KTYPHBIH 1 mapamMeTprdeckuii cunres yerpoiicrs CBY.
Pasnen 8. Jlunelinpie yerpoiictea CBY.
Tema 1. DreMeHTbI IMHUH IIEPEIAYH.
Hepery.sipeocTy B JIMHKsIX nepenayun. COwICHEHUS OTPE3KOB. TparcdopMaTops! THIIOB BoiH. Bos-
Gy KIeHHe BOJH B JIMHAX I€pe/iaud. ATTCHIOATOPBL.
Tema 2. T1accusnble yctpoiictea CBY.
HanpapieHHbIE OTBETBUTEIH H MOCTOBBIE CXEMbI. DHITBTPDI CBY.
Pazzen 19. PacnpocTpanenye paaHoBOJH B CBOOOIHOM POCTPAHCTBE.
Tema 1. DHepreTHUecKUe COOTHOIICHUS B YCIOBUSX CBOOOIHOTO TIPOCTPAHCTBA.
HaripspkeHHOCTB NoJist B Touke mpreMa. DopMyria uieaabHOR PaanOCB3H. Kraccuduxaruys paauo-
BOJIH IO THana3oHaM 4acTor.
Tema 2. O61aCTb NPOCTPAHCTBA, CYIIECTBEHHO YUaCTBYIONIas B (HOPMUPOBAHMY OIS HA 3a7aHHOH
JTUHAY.
3onbl OpeHens Ha W10cKoCTA. CyIIeCTBEHHBIN SIUIMIICOM BPAILCHHS 1 3aBUCUMOCTD €I0 pasMepoB
OT JUTHHBI BOJIHBL.
Paznen 10. PaciipocTpaHeHue 36 MHBIX PaTHOBOJIH.
Tema 1. ®u3rdecKue NPOLECCH IIPU PACIIPOCTPAHEHNU 3€MHOH BOJTHEL
Knaccudukanys METOIIOB pacyeTa I10Jis 38MHOH BOIHBL. 1Ipeie/ibHoe pacCTOSHIE IpSMO# BUIMO-
CTH.
Tema 2. TToJie BBICOKO HOIHSTOIO M3IydaTelis B OCBEIIEHHOH 00/1aCTH.
OtpaxaTenbHas TPaKTOBKa BIIusHYs 3eMi. [Tosie u3iyvaresis B OCBELICHHOH 00671acTH B IpHOIIH-
JKEHAM TUI0CKOH 3emim. VIHTepdhepeHIHOHHBI MHOXKHTEb C YIeTOM CQEPHUHOCTH 3EMIIA.
Tema 3. [Tosie HU3KO PACIIOIOKEHHOTO U3IydaTesist B 00/IaCTH NPUOITIKEHHS IIOCKOH 3eMIIH.
KoHmermus ckoyib3smei seMuoi omueL. @opmyna llyneitkuna-Ban- nep-TToms. Onmoka BeHuC-
NeH¥s TI0T B MPUOTMKEHUH TUIOCKOH 3eMITH.
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Tema 4. Ilone B 30HaxX IIOJIyTEHH W TEHH.
[Tone A71s BBICOKO NOAHSATOTO H3tydarens. [1oe HU3KO pacoioKeHHOrO H3IydaTesid.
Pazzen 11. DiekTpruecKue TapamMeTpbl 3eMHOH atMochepsL.
Tema 1. Crpoenue arMocepsL.
O6nacti aTMochephl, XAMAYECKUH COCTAB, PACTIPE/ICIIEHHE TEMIICPATyPhl B KOJHICCTBA HEUT-
PATBHBIX YACTHLL IO BBICOTE, PACHPE/ICCHHE 3aPSUKEHHBIX 9acTHIL B HoHochepe.
Tema 2. DiIeKTPHUECKUE CBOMCTBA TPONIOCHEPHI U CTPATOCHEPEL.
JTMaIeKTprUecKas IPOHULEAEMOCTE TPOochepsl U crpartocepsl. JIokarbHbIe HEOTHOPOJHOCTH
Tporochepsl.
Tema 3. DIeKTpHUECKHe CBOHCTBA HOHOCHEPHI
JlusneKTprdecKas MPOHMIAEMOCTE H IPOBOTMMOCTD HOHOC(hEpEL. JIoKanbHbIE HEOAHOPOAHOCTH 1
BO3MYIIEHHS HOHOC(EPEL
Pasaen 12. PacnipocTpanenne paIMOBOIH B 3eMHO# aTMocdepe.
Tema 1. OOmpe BONPOCHL.
[Ipenomienne panroBoIH B atMochepe. PaccesHie paTuoBoIIH HEOIHOPOAHOCTAMA aTMocdepsbl.
Ocrnabnenue BOIH B aTMocdepe.
Tema 2. Pacripoctpanenue Y KB Ha Ha3eMHBIX paTHOIMHHASX.
Pacnipocrpanenue YKB 3emHo# Bonmo#. Jlanbuee Tponocdeproe pactpoctpasenue YKB u oHep-
retrueckuit pacuet muHui J{TP.
Tema 3. Pactipoctpanernue KB.
MexaHu3M pacTpocTparenns. Paboune 4actoThl. BiusHue noHOCHEPHBIX Bosmyienuii. Pacuer KB
PaIHOITUHUIH.
Tema 4. Pactipoctpanenue CB u JIB.
Mexannam pacripoctparenus. O6sacts npumenerus. Crydaiiibie Qryxryarud noss. [lepexpect-
Has MOy B noHOC(hepe. PacueT HaNpsUKEHHOCTH 110TIA.

5. OIIEHOYHBIE CPEJCTBA JJIsI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH,
[IPOMEKYTOYHOM ATTECTAIIAM IO UTOT'AM OCBOEHHUA TNCIUTLTAHBI
1 YYEBHO-METOJAUYECKOE OBECHEYEHHE CAMOCTOSITEJIbHOM PABOTbI
CTYJAEHTOB

5.1. Texymui KOHTPOJIb YCIIEBAEMOCTH

PeiiTHHT-KOHTPOJIE 1

Bapmunant 1

1. Kak BBIIVIAAAT YpPaBHEHHMS, CBS3bIBAIOIIME MEXJy COOOH MPOMOIBHBIC H IONEPEUHbBIC
COCTABJISIOIIHE TIOJIs1 JIOOBIX BOJIH B IIPOM3BOJIbHOM PEryIsSpHON HalpaBIsAIONeH CTPYKType?
3aueM HYKHBI 9TH YpaBHEHUS?

1) —°E = jhgradE, — jwu,[1.gradH_ ] —g:g = jhgradH,_ — jwe,[1,gradE_];
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Kak BBICJSLUIAT BBIPRKECHHEE COCTABISIOIIEH IOCTOSHHON 3aTyXaHMs, BRI3BIBAEMOH TIOTEPIMHU
B Cpejie, 3aM0/IHAOIeH JTAHUIO nepeaaqu’

i i

T — i 5 ;
) hpv2= |=h + [hg + whples ho = ’W'LI gn — 27/ 1)
\ N
o 4 R-? i A
2) Kipg == ' E Si)&lhxem ai,
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Kaxpm BBRIpAOXKECHHCEM OUIpPEALTIAIOTCA 4acTOThl BO3MOXHBIX KoJie0aHui B HpﬂMOYI‘OJH)HOM
pe30HaT0pe BOBMO}KHO I CyH_IeCTBOBaHHG KoJiebanui ¢ TpPETBUM HYJIEBBIM HHI[CKCOM?

1)4, = =: Emno — 18, Hmno — HET ;

D

2) Ay = == Emno — HET, Hmno— 123

3) ;{g = ———=, Emno » Hmno — 1a;

BapuanT 2
W3 kakux cooOpakeHWi yCTaHABIMBAIOT HOHATHE KPUTHUECKOH YacTOTHI, KPUTUUECKOH
JUTMHBI BOJTHBIL?

e
2 ]

s h o= weu — 2 £ = g F——),- — i f = ;
1)8 - ’n —\1‘“ ""ﬂ'sﬂ g ’f;;;p —g/(:"ﬁ\f;lg‘-f‘. 521{{3— bﬁrfgp —2“1’:/99
) e, ho=2m /Ay [ = Vo

3) e_j}!:a fp:g = }t‘.;}’.(z""'-\,:f*’!@gﬂ_)a ‘A“E(.’p = 1:'79“.]:;;;.'

2. Kak BRITJISAUAT BIPAKECHHULC COCTaBHﬂIOLHCﬁ NOCTOAHHOHK 3aTyxaHusi, BBI3LIBAEMOM [OTCpAMHU

B Cpeae, 3aN0HAIOMEH TMHHUIO nepeﬂaqn?

i
i

£ Eal
hy = w? 1,« Ea LRy = ‘\(} WeR 8, — (:"‘Hj'lgp) ;

«v;,
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3. Kakum BhIpaKEHHEM OIPEICIISIOTCS YaCTOTHI BO3MOYKHBIX KoJIe0aHNH B HUIHHIPAYECKOM
00BEMHOM pe3oHaTope? Bo3MOKHO 1 CYIIECTBOBAHME KONCOAHUH ¢ TPETHUM HYIICBBIM

UHIEKCOM?
& vE E
- 2 m=n ¢ map .
D)2, = =——, { u ; Emno — A, Hmno — HET;
£ 2oe¥man: Vi map
- ne
2)A, == - ; Emno — HET, Hmno — 1a;
L LS e L
(G G+
E X .
3 )""a = 3 Emno — HET, Hmno — 1a.

Bapuanrt 3
1. Kak BBIMISAST YCIOBHS DPAclpOCTPaHEHHS BOJMH B JIMHHAX nepefaun? Kak otu ycinoBus
CBSI3AHBI ¢ KPUTHYECKOM JIJIMHON BOITHBI, KPUTHIECKOH 4aCTOTOM?

DA< A £ 2 f

)A€ Ao f < fp

o

8
s
-
i
| N
e,

w
p——
.

k]
I

2. Kaxum BBIPDAXXCHHEM ONpEHACICTCA IIOCTOSHHAA 3dTyXaHWs h JJIst  BOJIHBI Hio B

M

NPSMOYTOJEHOM BOJIHOBOAE?

e N 1 ol
2) (hy) =" ——="[042+ (—

-

) L Hmn/

341"

3} HpI/IBCI[HTC OCHOBHBIE CIIOCOOKI BKJIIOUECHHS OOBEMHBIX PE30HATOPOB H KX YaCTOTHBIC
XapaKTCPUCTHUKH.

1)
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54 ~
1
67 i}
g . 3
2)
- 54
!
Z ] g
I3
‘.7 /] i 0 J’
3)
5d
? s
!
g g
& ! g 7

PeiiTHHI-KOHTpOJB 2

Bapuanr 1
1. Yro nompa3zyMeBarOT O AUCIEPCUEH B JIMHUAX MEPEAAUN

1) Vg, V5, ZH 0~ f(@);
2) Vg, Vs, zE~f(0);

E(HY .
3) Vg, Vs Z - E fw).

2. ChopmynupyHTe YCIOBUE OJHOBOJHOBOCTH JJIT OCHOBHOIO THUIIA BOJIHBI B MPSIMOYTOJBHOM

BOJTHOBOAE.
N AT -~ 9 2 H1p v
1) !{HF = 2 /(Hp AT 2 LS 2&;

2 . aH. - .
2)A= A5 A > 2a;

L] 1‘L‘-a % -
I A=F"=e X =g
Ep

3. Kak onpenensiercs 1oOpoTHOCTs pe3oHaTopa. Kak cBs3aHa moOpOTHOCTH pe3oHATopa € €ro
pasMepaMH U [IPOBOJAMMOCTBIO MaTepHalia CTEHOK U BEIMYHHON PE30HAHCHOM YacTOTEHL.

47

D=w-2VT=2QhoT»Qhawl1-QT

nCE

By . )
Q=2 Vi=QLaoT=QlLiw, T-Ql
Vors 3



4. Coormomenne Z () = Z (Z,=iZ tg(B))/(Z, +iZ, tg(ffz)) COOTBETCTBYET:

1) momHOMY OKBUBAJIEHTHOMY COIPOTHBICHMIO Harpy>KeHHOJ# IMHHM B TIPOU3BOJHHOM
CEUCHUH,
2) MOJHOW SKBUBATCHTHOH IIPOBOJINMOCTH Harpy»XeHHOU JIMHUU;
3) BOJIHOBOMY CONIPOTHBIICHHIO Harpy»KEHHOH JTHHHUH.
5. DreMenT MaTpHIBl MaTpuneii paccesaua |15 S, = 08 Ju
ST » Ha MOJIIOCAX j-] MHOTOIIOIIOCHUKA.

1) xoaddunuenTa OTpaKSHHI;
2) ko3 dulmenTa Iepeaaiu;

, UMEET CMBICII

3) pa3Bs3KHu.
Bapuant 2
1. ChopmysupyiiTe 001HKe CBOXCTBA BOIH THIIA T B MUHMAX Tepelayu.
HE.=H.=0; ,;JKI: =w: A =f; "J% =wpl =y 2zl =2,
NE, #0; Ay =00: b = J: vy =yl =g 2l =z,
NH.+0; T e B =0l =yl =gzl =2
sF UG A= 0A = At'é_%'s =i Zc T Ie

2. Kax ompeienuTts NMANa3oH UTMH BOJH, B MpeAelNaX KOTOpOro B KPYTZIOM BOJTHOBOAC
JMAaMeTPOM 22 MOXKET PACIIPOCTPAHATHCS TOJIBKO OCHOBHOH THIL BOJIHEI?

1 1E0L o 3 o i o R s .
) A-g.:p = A= oxp ...61(1 == A = 3_.4‘1&,

2)A =A%, 1> 3410

3) 2=1% )= 341a

3. Kakue OcCOOEHHOCTH B [NAapaMeTpaX THPOMArHWTHOM  Cpelbl  MPOSBISIOTCA  IIPU
PacIIpOCTPAHEHNH B HUX HIEKTPOMATHUTHBIX BOIIH ¢ KPYrOBOH nosgpu3anpei?
e s =
1) JIKTT: pa 5 TIKIL: pa”s w0l #1473

2) JIKTT: || patlls TIKTE: flpalls 1l 1= a1
3) JIKTI: pq; TTKIL: pa.

4, CoortHomeHue Z 5 = jZ tg(fl) COOTBETCTBYET €.uvuvenvnuvinnnnnns » BXOJHOMY

P

CONpPOTHBIICHHUIO LTTeh(a.
1) KOpPOTKO3aMKHYTOMY;
2) pa3OoMKHYTOMY;

3) cOornacoBaHHOMY.
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5. DieMeHT MaTpHIIbl MATPHIIEH pacCesHus [151] 5,;= @3®/as 4I MMEeT CMBICI
" AU » 110 HOPMEPOBAHHOMY HaHpH)KeHH}O OT TIOMOCOB j-j K T0JIOCaM g-g
MHOT'OTIONIIOCHHKA.
1) koadunmenTa nepeaa;
2) xoaddunrenTa OTPAKESHUA;
3) pa3Bs3KH.

BapuanTt 3
1. KakuMu COOTHOIIEHUSIMHA onpenemmca oGime cBoiicTBa BoNH THNa E B JIHUSX Nepenaun’?
.z
1 & - ] - ’ ' —3
1)E.#0,H. =0,k : 1 — (WA vE=vy/ Ji- (M) s

! f -
vi=vy (1-(4dg) 12: 7 2 -\;l — (4/Ayp)

i P i | . 2
=0,k =B- 1~ (AfAg)"s v§ = vo/\[1— (A/2.) ;

[

Kako#i xapakTepHOil 0OCOOEHHOCTBIO, obnazaeT dYacTOTHas 3aBUCUMOCTb ITOCTOSIHHOM
3aTyxaHHx 715t BorEbl Hol B KpYTJIOM BOJIHOBOJIE?
) f > fop [ T2 (g e L

D f > fp £ 1= () 1
NFf>f f I (h}y)7 = const.

3. Yro moapasymesaercs no adpdexrom Papajies B rHpOMarHuTHBIX cpenax?
1) TIOBOPOT IIIOCKOCTH HOIAPH3ALMH THHEHHO-0TSAPH30BAHHBIX BOIH.
2) IToBOpOT MIOCKOCTH TOTAPU3ALMH BOTH C KPYTOBOH MONSPU3ALMCH.
3) U3sMeHeH#e HALPABIECHAs BPALCHUs TLIOCKOCTH MOIAPH3AIIII BOJIH C KpyroBo#
MOJISIPU3ALUEH.

4. Cootnomenue Z3% = —jZ ¢tg (1) COOTBETCTBYET «...ovvvvernvrsees » BXOJTHOMY

COIPOTHBJICHIIO  IILIEHDa.
1) pasoMKHYTOMY,

2) KOPOTKO3aMKHYTOMY;
3) corylacoBaHHOMY.
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5. Coortromerne Z52 = jZ_tg(B1) COOTBETCTBYET . ..vvvvevvnnnenenns » BXOIHOMY

COTPOTUBJICHMIO HLIeHda.
1) KOPOTKO3aMKHYTOMY:
2) pa3sOMKHYTOMY;

3) cOracoBaHHOMY.

Bapuanr 4

1. Cdopmymupyiite obiue cBOHCTBa BOJIH THIIA H B IMHMAX HEpEIads.
——————

. / - 2 ] % £ 2
) E. =0 Hy = 0K =B J1 = (A/de)s v§=v0/ 1= (M) s

S —————————

B 2 N2 o= ) 1= (/ALY
" 1—-(Afdg) i 2c = Zgﬂ‘\,l“ A Ap ) i

| % ! . 32
= O,hH = ;8 '\‘:l - ('J“,f‘le:p)_i T?Ex = 74‘?0;;\; 1= ‘i;{/"“xp) H

2. Kaxum o0pa3soM B KOAKCHATbHOH IHHHH C BoyiHOM THma T MOCTUraeTcss MaKCHMAIbHOC
3HgueHHe  JONYCTUMOM — MOIIHOCTH? KakoMy BOJHOBOMY  COIPOTHMBIICHHIO  OHA

COOTBETCTBYET?
P = Prage!

. X fa
D In{R./R)=05;z, = 3{}\;1: Om;

fu
= Om;
Z

In(R;/Ry) = 1; z, =60
N

2)R~‘Ry = 3,61 2, = 77 /= O

i

1g(R./R) =05 z. = 56\;’—; O

3)1g{Ra/Ry) = 1; 2, = 100

3. Cootromenue Z = —jZ ct g{[F1) COOTBETCTBYET «.ovvvvvnnrvernes » BXOJHOMY

CONPOTHBIECHHIO HITeH(a.
1) pasOMKHYTOMY:

2) KOPOTKO3aMKHYTOMY;
3) coriacoBaHHOMY.



4.

2.

(S

19

e |[lu°F| | m Iiaal |-maTprus! cTonGmEL

B cooTHOLIEHHH ]IﬁOTPH = HS I Hl'itml
l 151 l -kBajparHas MaTPUIA(N XN), HA3BIBAECMA «.v.vvvnervverereeeen ».
1) maTtpHuei paccesHus,

2) Matpulei mepenayn,

3) marpuieii COnpOTHBICHHUH.

Kaxum cooTHOIIEHHEM ONMUCHIBACTCA rnepegada SHEPTUY B ((HﬂeaﬂbHOﬁ paunonm-mu»?

1) By = PeD:Dg (755
2) B, = PyD;D e

3) By, = P;DcD e

Peii THHr-KOHTPOJIb 3
Bapuanr 1

Koot s HA3BIBAETCS BOCHMHAIIOIIOCHHUK, B KOTOPOM IIPH NMOJa4¢ MOIIHOCTH
B M0G0E 1171640, OHA HE TOCTYHAET B OJHO U3 BBIXO/IHBIX MICY M JETUTCH MEXKILY IBYMA
APYTUMH I1J1€YaMHu.

1) nanpaBIeHHBIM OTBETBUTEIEM;

2) MOCTOBOM CXEMOIA;

3) HEB3AUMHBIM YCTPOHCTBOM.

Yro noapa3yMeBacTCs MOA prTIHOBOﬁ CKOpOCTBIO? Kaxum BBIPOXKCHUEM OHA ONIPEACIACTCA

B HATIPaBJISIOLINX CTPYKTypax?
1) CKOpOCTh TepeMelleH s MAKCHMyMa OrubaoLiel rpyIbl FapMOHHIECKIX BOJIH, OIH3KHX

R S P A PR
IO YACTOTE: vy = vg* /1 (A )
2) CKOPOCTh MePEMEIIEHHUS TOYKH TaPMOHAUCCKOTO Kose6auus ¢ GUKCAPOBAHHBIM

f -
snauenueM daspl: v, = ygﬁ-’\!‘l —{a/ /L:p)_i

3) CKOpPOCTh pacrupoCcTpaHCHuA 3HEPTrHY FrapMOHUICCKOI0 BOJIHOBOTO IIPOHECCaA: ¥y = Vo

Kakum 06pa30M MOYKHO OIIpeIciInTb MNOCTOSHHYIO 3aTyXaHHsd B KOAKCHAJILHON JHHUH,
CBSA3aHHYIO C HOTEPIMH B JHUDJICKTPUKE, TIPH YJacTAYHOM [JUIJICKTPHICCKOM 3anOJIHCHH U

nuHuA?

— R : [ =
T — - ACPE TR & i £..2 = - .2 =5 Sor 23 =

> = 1 —h,4i R T L= r - 7 L

g G g g = W {LQE& g '\l‘ tu chg (.’_JZ-{ Aﬁp) -
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2)(hg) =h 7’,

3) (h,) = h,/10;

Uro mpencraiasier co0oif 06macTe TPOCTPAHCTBA, CYIIECTBEHHO Yy9ACTBYIOMIAd B
hopMupoBaHAM TOJIS Ha 3agaHHON JmHMM? KakuM CYIICCTBEHHBIM TIapaMETpOM  OHa
XapakTepusyercs?

1) 2JIHTICOM L BPAILEHHS!; MAKCHMAIbHBIH paanyc CYIEeCTBEHHOTO SILTUIICOUNA MOKET OBITH

& = A 2TTT:
OTpaHH4CH BOCHMBIO 30HaMu PpeHest: p .. = V277
2) cdepa ¢ paguycom Br >> 1
3) HUIMHAP paguycoM U JumuHO#M fr »» L R « 1.
Bapuaur 2
Coaearaeeeiaeenees » B Texurke CBU Ha3bIBAIOT YETHIPEXIIEUHOE YCTPOUCTBO HIIK

BOCBMUIIOIIOCHHUK, 0OTAIAIONIMH CIeYIOIMMY CBOHCTBAMU: TIPH BO30YK/ICHUH moboro u3
qeThIpex IUIed JHEPrusl B OJHO U3 BHIXOAHBIX Ijled HE IOCTYNAET U JICTUTCS HOPOBHY
MEK/IY IBYMS IPYTHMM I1JICUaMH.

1) MOCTOBOH CXEMOH;

2) HAPABIICHHBIM OTBETBUTCIICM;

3) HeB3aMHBIM YCTPOHCTBOM.

KakuM BEIpOXKEHHEM OLPEAETACTCS CKOPOCTh PACIPOCTPAHEHHS SHEPIUH rapMOHUYECKIX
BOJIH B nuHUAX nepemnaun? [locTpoiiTe ero 4aCTOTHYIO 3aBHCHMOCTb.

e § . N
Yoy — 23« | — ¢ i P | — ! .
Dvs=vo" 1= (Fo/f) 2) v, =ve/ 1~ (ffS) :
£
!
| vz
| !
i
I S

1
|
|
Kt
‘ I W —_—! ___________
|
I
|
1

Fri i 7

=
e
-
.

Nv.=vg, f = fxl‘-
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¥z

Vi

J

g fo f
2l HpI/I KaKOM BOJIHOBOM CO]’IpOTHBJTCHHI/I KO&KCHEU'II;HOfI JIUHUHN OOCTHTACTCH MHUHHMAJIBHOC
3aTyxaHHe B METATIIUYCCKHUX HpOBO)IHPIKaX?

[

1)z, =77 £ Om;
3 2
_

2)z, =30 (= Om
N-‘
r

3)z, = 60 |= Om.
ﬂq.:

4. Kak pasMepsl CYIIECTBEHHOrO I PACIpOCTPAHEHMS PATMOBOJH JIUTHIICOMIA 3ABUCAT OT
JUTHHBI BOJTHBI?
1) MaxkcumaneHplli  pagdyc  3JUIAICOMAA, COOTBETCTBYIOHIMHA  CepeMHe  TPAaccChl

Purage = ¥ nAr{2;
2) MaxcumanbHbIi paauyc CYUIECTBEHHOTO AJUTMIICOU AR
p, = Indr'r'f(r'+r ) r + r=r

" O e =
3) MakcuMaTbHbIH pajiyC CYIIECTBEHHOTO JILIMAIICOUAR 0, = +/ mAr/2.

Bapmuanr 3

| D SO » HA3BIBACTCS YETBHIPEXIIOMIOCHHK, MOAYITh Ko dunueHTa
mepeiaud KOTOPOTO PABEH €IWHHIIE Ha BCEX YacTOTax B I0JI0CE NPOILYCKAHHA B paBeH
HYJIFO B MIOJIOCE 3arPaXKIEeHHUS.
1) ngeanbHBIM QUILTPOM;
2) TIO0J0COBBIM (PUIIBTPOM;
3) sarpaxxiaromuM QUIBTPOM.

2. Kakumn daktopamu OOYCIOBIEHEI NOTEPH B JIMHHSX Iepenadu’ Kak BBIrIAAWT oOwIee
BEIPAKEHHUE ISt TIOCTOSHHON 3aTyXaHus?
1) IoTepu B cpele, 3aNOIHSIONIEH JIMHMIO, HOTEPH B METAIMYECKUX IPOBOHUKAX JIAHAH,

b, . — 4 2 -
n =P, /2P,

2) IMorepu B cpenie, 3allONHAIOIIEH JIMHHIO;
=

7. ¥

D= _h2 L fhE Laiplelt = o ! Dor A 2.
!LQ\Z—\‘;—RQ s JhEFwiuiel? hy = (wlpgel — (2r/1,,)5
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E

10.
11.
12.
[
14.
15.
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F Reg o =2
3) [oTepy B METAITAYECKAX MIPOBOXHNKAX JIMHUI, hi; = 7 951 |H g, |~ dl.

4 Kako#d THNO BOJIHBI B KO&KCH&TBHOﬁ JUHUH C ponuoit T saBnseTcsS BBICIIHM A KakK
OIpeacIACTCA (S1N0, KpI/ITI/I‘leCKaH JUinHa BOHHBI?
I)Hll }i‘;}l:)-{(Rl‘TR:];

2) Hyy, A =3,41a;

3) Hyp gt = 2a.

A e e 3 9 » YCTPOHCTBOM HA3BIBAETCA MHOTOTIOMIOCHUK, KOTOPBIH HE
YIOBIETBOPSIET TEOPEME B3AUMHOCTH.
1) HeB3a¥MMHbBIM;
2) MOCTOBEIM;
3) pacmpeAeTUTe/IbHBIM.

5. Y3 xakux cooOpaXkeHnit OCYEeCTBIAETCS NEICHUE IYTH pACIIPOCTPaHEHHS 3EMHOH BOJIHBI HA
OCBEIIEHHYIO 30HY, 30HY NOIYTEHH, 30HY TEHH?
o

— £ r 5 3 : = o

= 2Q,(y hy +  hy) — paccTodHHE IIPSIMOH.

1) 03: 1 <rgp; 3IIT: 1= Tp; 3T: 1> typ;

2) O3: 1> ryp; 3IT: £ = rip; 3T r <ryp;

3) 03: r = ryp; 3T 1 <r1p; 3T 1> T

Fep

5.2. lMpomesxkyTOIHAs ATTECTALHUSA O HTOraM 0CBOEHH S THCIHTITHHBI

Bompocsl K 9K3aMEHy.

Cps3b MEXJIy [POJOILHBIME K IOTICPCHHBIME COCTABIMIOMMMY TOJedl B  PEryJsIpHOH
HANpaBJsAIOLIENd CTPYKTYPE .

KpuTideckas 4acToTa, KPHTHYECKAs THHA BOJIHBL -

[TomepeyHble MEKTPOMAarHUTHHIE BOIHDBI (T).

Inextprueckie BoIHbI (E) .

MarsauTable BosHbI (H) .

Konuenius napuuanbHbIX BOJIH .

[ pymmosasi cCkopocTh. CKOPOCTh PACTIPOCTPAHCHIL YHEPIUH .

MOLIHOCTb, [ePEHOCUMast ATEKTPOMATHUTHOH BOJTHOM 110 JIMHUH IIEPeIavH .
[TpsAMOYTOIBHBINH BOTTHOBOL (sonHa E) .

[TpssMOYTOJbHBIM BOTHOBO (Bonxa H) .

[TIpAMOYTOJIbHBIH BOTHOBON (BosHa Hio) .

Kpyribiit BOTHOBO/ (BOIHA E).

Kpyrnstit BongoBos (Bosa H) .

ToKM Ha CTEHKAX HPSMOYTOIBHOTO K KPYIJIOro BOTHOBOJOB .
Koaxcuansusle uauy (BonHa T) .



16.
17.
18.
19.
20.
21
23
23.
24.
25.
26.
27.
28.
29.
30.
£
32.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
4
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S
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Koakcranbasie miHuy (BoHbl E n H) .
JIsHES TOBEPXHOCTHOM BONHbI (METAITHYECKA IIOCKOCTE, TIOKPBITAS CJI0EM JHUAIEKTPHKA) .
JIMHUS] TOBEPXHOCTHOW BOJIHEL (AMOIEKTPUYECKUH BOJIHOBOJ) .

[lnagapHbie JIMHAA DEPENadn .

BOIOKOHHO-OIITHUECKHE JIMHUH IEPEAtH .

3aTyxaHue B IMHHU NIEPEIAUH. Kosdhduunent 3aTyxXaHus .

3aTyxaHHe, BEI3BIBAEMOE TIOTEPSIMH B CPELE, 3aMOJTHSIOLINAE TMTHUY MEpelayu .
3aTyxaHue, BbI3IBAEMOE NOTEPAMU B METATHICCKHX IPOBOHHUKAX JIMHAU NEPEIATHN .
Tlepeaada SHEPIHH IO IPSIMOYTOTILHOMY BOJIHOBOLY -

[lepeaaua SHEPrUH 110 KPYTJIOMY BOJHOBOLY -

[lepenava 38epruy 1o KOAKCHATIHHOH JIMHUY .

IBOIIOMAS STEKTPOMATHUTHBIX K0J1e0aTeNbHBIX CUCTEM .

OGBeMHBI PE3OHATOP U3 OTPE3Ka IPAMOYTOILHOTO BOJIHOBOJA .

O6mas 3a71a9a o KoneGaHusIX B MPSIMOYTOJIbHOM PE3OHATOPE -

[ {wirHApHYeCKal 00BeMbIH PE30HATOP .

Crioco6b1 BO30Yk/(eHUs 00bEeMHBIX PE30HATOPOB -

J106pOoTHOCTH OOBEMHBIX PE3OHATOPOB

. Pacnpoctpanenue 2JIeKTPOMariuTHLIX JAMHENHO [OJIAPH30BaHHbIX BOIH B HAMarHAYeHHOH

dbeppuToBOH cpenie .

PacnpocTpaHeHHe dIEKTPOMArHUTHBIX BOJH € KpYyroBo#i Tonspusanuei B HaMarHH4eHHOH
¢eppuTOBOH Cpese .

Dddext Papanes .

D deKT CMEINeHHMs N0 B IPAMOYTOIEHOM BOTHOBOAC ¢ MONEPEYHO [0 AMArHUUCHHBIM
(peppUTOM .

DKBHBAJICHTHAS JIMHUSA.

Jlunus nepeavy KOHEYHOH UTHHBL.

TloHoe PKBUBAJIEHTHOE CONIPOTUBICHHC JIMHHH.

KpyroBasi uarpamma IOJIHbIX CONPOTUBIEHUH.

MeTo,161 COTJIaCOBaHMAS JTUHUH lepeaayu C HArpy3KOH.

V3KOIIOJIOCHOE COTJIACOBAHME C MOMOIIBIO PEAKTHBHBIX SJIEMEHTOB.

CornacoBaHue ¢ IIOMOMBIO Y€TBEPTHBOJIHOBOTO TpancopmMaropa.
11]MpOKOMOIOCHOE COTTIaCOBaHNE HATPY3KHU C JHHUEH.

MaTpuIie: paccessHus, CONPOTHBJIEHUH M IPOBOIMMOCTEH MHOTOMOTIOCHIKOB CB4.
MeTo1 JEeKOMIIO3UIMHA 1 MATPHYHOE OITMCAHHE neneit CBY.

JxpuBanenTHbIe cxembr neneit CBY.

CTpyKTYpPHBIH U rapaMeTpHUYECKHH CHHTES yerpoiicts CBY.

CouteHeHHE OTPE3KOB JIMHUU Tepeladn.

Bo3Gy)KIeHHE SIEKTPOMATrHUTHBIX BOJIH B IHHUAX [IEPCAAMH.

TpanchopMaTOphl TUIIOB BOJH.

ATTEHIOATOPBIL.

Jdenureny.

da3zoBpamaTeiiu.

[Tonsipu3anoOHHbIE yCTPOHCTBA.

HanpasieHHbIE OTBETBUTEIIH X MOCTOBBIE CXCMBI.

dunprper CBY.
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58. DHepreTHUeCKHE COOTHOLIEHUS B YCTOBHAX ¢BOOOIHOIO IPOCTPAHCTBA.

59, O6macTh MPOCTPAHCTBA, CYIIECTBEHHO YyIaCTBYIOMas B gopMHIpOBAHUH IT0JIA HA 3aJaHHOM
JIMHUA.

60. du3nuecKre IPOIECCHl IPH PAcIpOCTPaHCHHUH 3eMHOH BOJIHBL

61. [1one BbICOKO IMOJHATOTO M3Iy4daTe]is B OCBeLIEHHOH 001acTH.

62. [Toste HA3KO pacToIOKEHHOTO U3ITydaTesd B 06nacT! IPUOTKEHHS IITOCKOX 3eMIH.

63. [Toje B 30HaX NOJYTEHU M TCHU.

64. CtpoeHue aTMOCHEPEL.

65. DIeKTpUICCKUE CBOACTBA Tponochepsl 1 CTPATOChephL.

66. DIeKTpUUECKHE CBOMCTBA roHochepsl.

67. O61upe BOMPOCHI PACIIPOCTPAHEHHUE PA/IOBOIIH B 3eMHOM aTMocdepe..

68. Pacripoctparerye Y KB Ha Ha3eMHBIX PaAO/IMHITIX.

69. Pacnpocrpauernue KB.

70. Pacmpocrpanetme CB u JIB.

5.3. CamocTosaTe bHaA padoTa 00yyalomerocs.

CPC c JeKIMOHHBIMH MaTepraIaMH.
Bonpocs! CTPYKTYpPHPOBAaHHBIC K CPC.

1. Hampapnsiorye CTPYKTYpsl M HAUPaBIACMBIC 3JIeKTPOMArHUTHBIE BOJHBL Hampasnsromme
cTpykTyphl. KimaccHpukauus HalPaBIsSeMBIX BOJH. CBsi3b MEXIy NPOJONBHBIMH M IIONEPEHHBIMA
COCTABIAIONIAMU TONel B PEryIsSpHOM HANpaBIsIOMed CTPYKTYPE. Kpurideckasd 9acToTa.
KpuTudeckas [UTMHA BOJHBL [lomepednbie 3IEKTPOMArHNTHBIE BOJHBL OJIEKTPUYECKHC BOJHBL
MaruuTHble BONHBL KOHLEMIug HapHHaIbHBIX BOJH. CKOpOCTb PACIPOCTPAHCHHUs OHCPIHA.
I'pymmosast ckopocTh. MOILIHOCTb, IEPEHOCHMA 3NEKTPOMArHATHOM BOJNHOM [0 TMHUH NEpeIady.
(OTOMIIB: 3,4, 6,7, 8),2=>3.4,5,6; OTOMIIB — 0CHOBBEI TEOPUH 3JICKTPOMArHATHBIX MoJieH U
pouH. KJI - KOHCHIEKT JIEKIHH.

Jluteparypa: 6.1, [1] ¢. 239 - 256, KJlc.3-14.

2. IIpAMOYTOJNLHBIM BOJIHOBO. Kpyrnbiii BomHOBOA. TOKH Ha CHCTEMaX IPSIMOYTOJILHOTO M
KPYIJIOTO BOJIHOBOIOB. BONHBI M KOAKCHAIBHBIC TMHAH. JIMHWHA TIOBEPXHOCTHOH BOHEL [laHapHbie
JIMHUY TIEpelayH.

2,3=>4,5,6.

Jlutepatypa: 6.1, [1] ¢. 257 - 291, Kilec. 15-36.

3. TpebGoBaHus K JIAHAIM NEPENAYH. OXHOBOJIHOBBII X MHOTOBOJIHOBBIH PEXUM. DIEKTPHIeC- Kasd
NPOYHOCTD JIMHWH TICpEIayHy. Tennosoi npoboi. IlpenensHas ¥ AOIyCTHMAA MOLIHOCTb.3a- TyXaHue
B IMHMSX Nepenadn. 1 lepesada JHEPTUHU M0 IPAMOYTOILHOMY BOJHOBOZLY. [Tepenava 3HEPTUHU 1O
kpyriiomy BonHosoy. [lepesaua SHEPruH 110 KOAKCHATBHON JIMHUH.

3,4=>5,6.
Jluteparypa: 6.1, [1]c. 292312, Kllc. 3744
4. OObeMHbIE PE3OHATOPBl . OBOIIONHKSA ONEKTPOMArHHTHBIX KoyeOaTebHbIX CHCTEM IIPH

noBsImeRun paGodelt 9acToThl. I[IpAMOYroJbHLIA obbeMHBI pe3onatop. ObOmas 3aga4a o
KoJe0aHusaX B TIPAMOYTOJILHOM OOBEMHOM PE30HATOPE. Hunuuapudeckuii oObeMHBIA PE30HATOP.
CriocoObl  BO3OYKIEHMS M BKIIOUECHMS OOBEMHBIX ~PE30HATOPOB. JloOpoTHOCTE  OOBEMHBIX

pe3oHaTopoB. JIpyrue TUIbl 00BEMHBIX PE3OHATOPOB.
(OTBMIIB: 5, 6), 2, 3,5 =>6.
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Jlutepatypa: 6.1, [2] c. 231255, KJlc. 45 - 56.

5. PacmpocTpaHeHHe JIEKTPOMarHUTHBIX BOJIH B aHH30TPOMHBIX Cpe/Iax. dusuyecKuil MEXaHH3M
aHH30TPONHHK GEpPPUTOB. Y PABHCHUE JBIDKCHHA HamarnuueHHocTH. TeH30p MarHUTHOH
IPOHMIACMOCTH HaMarHH4EeHHOT0 teppura. Ypasuerne Makcaeilia B AQHU30TPOIIHOM Cperie.
Tlonepeynoe pacipocTpaHeHUe JIEKTPOMarHUTHBIX BOMH B pamarandeHHoM deppute. [IpoaoapHoe
pacIpOCTPAHEHHE JIEKTPOMATHUTHBIX BOJIH B HaMarau4eHHOM (eppuTe.

(OTOMIIB: 2,7, 8),2,3,4,6=>9, 10, 11.

Jlutepatypa: 6.1, [2] c. 327 — 346, KJc. 57 - 64.

6. KOMIIBIOTEpHBIE METOIBI PEIIIEHNS 32184 SEKTPOIMHAMUKH. [TpAMOYTOJILHBIA BOTHOBO C
HEOHOPO/IHBIM 3amoHeHneM. MeTo1 CeToK. Merox by6rosa — I'antepkuma. MeTo HHTErPAIBHBIX
ypaBHEHUH.

3,7=>3.

Jluteparypa: 6.1, [2] c. 387 — 405, KJc. 65 - 83.

7. MexXaHU3M PacIPOCTPAHEHHS PaIMOBOIH B CBOOOJHOM IPOCTPAHCTEE. DHepPreTHUECKHE
COOTHOIIECHNS B YCIOBUSX CBOOO/IHOIO NPOCTPAHCTBA. O6acTh IPOCTPAHCTBA, CYIECTBEHHO
ygacTBytomas B GOpMUPOBAHUM 110JIs Ha 3aJTaHHOM JTHHUH.

(OTAMIIB: 2, 7), 8 =>9, 10, 11;

Jlutepatypa: 6.1, [2] c.467 —478, Kll c. 84 - 90.

8. PacrpocTpaneHue 3¢MHEIX paTroBONH. QH3UYECKHE IPOLECCHI [IPH pacTpOCTPaHEHHH 3€MHOH
posabl. Kiaccudukanus METOIOB pacyeTa moJs 3eMHO# BONMHEL. [lone BEICOKO TIOJHATOIO
p3ITydaTes B ocBeleHHoH 30He. [loe HA3KO pacloNoKEHHOTO F3ITydaresis B 30HE NPUOIKeHUS
mockoit 3emum. Ilojie B 30HAX MOIYTEHH U TEHHU [PH BBICOKO MOAHSATHIX M HA3KO PAaCIIONIOKEHHBIX
H3IyvaTenax.

(OTDOMIIB: 2, 7, 8, 10), 9 => 10, 11.

Jlureparypa: 6.1, [2] c.478 — 484, KJlc. 91 - 101.

9. AtMocgepa U ee BIMsAHHE Ha PACIPOCTPAHCHHE PAIUOBOIIH. Crpoenne aTMOChEpEL.
ieKTpAYECKUE CBOICTRA Tponochepsl U cTpatochepsl. DNeKTpUIECKHEe CBOHCTBA HOHOC(]EPHL.
(OTAMIIB: 2, 7, 10, 11), 10 => 11.

Jlutepatypa: 6.1, [2] c. 485 —496, K]l c. 102 - 108.

10. OcoBeHHOCTH PacTpOCTPAHECHHUS PaMOBOJIH PasIHIHbIX TUANA30HOB. Pacnpocrpasenne YKB
Ha Ha3eMHBIX paiponuHusx. Pactpoctpanenue YKB na KOCMHYCCKHX PaIHOTHHUSIX.
Pacnpoctpanenue KB. PacnpocTpaneHue CpeHUX U JTHHHBIX BOIH. OcobenHocTH
PACIIPOCTPAHEH!S BOJIH ONTHYCCKOTO IUaNa3oHa

(OTAMIIB: 2,7, 10, 11), 8,9, 10 => 11;

Jluteparypa: 6.1, (2] ¢.497 - 505, KJTc. 109 - 118.

@onx omeHounsix Marepuanos (POM) qig  TpOBENCHMS  ATTECTALMH YPOBHS
c)OPMHPOBAHHOCTH ~KOMIICTCHIUH obyuarompxes 00 IUCLHUILIAHE obopmiIsieTcs OT/Ie/IbHBIM
JIOKYMEHTOM.

6. VAEBHO-METOJAUWYECKOE A HHOOPMAIITMOHHOE OBECIIEYEHHUE
JUCITATIIIMHBI
6.1. Kuuroodecrne4eHHOCTD

‘7 HammeHOBaHWe TUTEPATYPhl: @BTOP, Ha3BaHUE, BUL l Ton KHUTOOBECTIEYEHHOCTb
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U3aHUs, H31aTCabCTBO

I W3JaHHuA I

Hayuuue B snekTpoHHoM katanore ObC

OcHOBHAA nUTEpaTypa

1. Kypaes A.A., [Tonkoga T.JI., Cunnubin A.K. 2013 http://znanium.com/catalog.php?bookinfo=3
DIIeKTPOIUHAMHKA U PACIIPOCTPaHEHHE PaaHOBOJIH: 67972

yae6Hoe nocobue / A.A. Kypaes, T.JI. Tlonkosa, A.K.

Cynnisid. — M.: HUL] Mugpa-M; Mu.: HoB. 3nanne, 2013.

— 424 ¢, ISBN 978-5-16-006211-2

2. Mypomues 1O, 3eipsros F0.T., ®emonnn [LA. 2014 http://www.lanbook.com/books/element.php?
DnekTpOIWHAMHUKA ¥ PACMPOCTPAHEHNE PaayOBOIIH: p/1_cid/68&p/1_id=1107

yueGHoe nocobue / J1.10. Mypomues, 10.T. 3bipsros, [LA.

demonnn. — M.: M3 2-oe. M.: «Jlanb», 2014. — 443 c.

ISBN 979-5-8114-1637-0

3. lapuios B.M. DaeKTpOAUHAMHUKE U PaCITPOCTPAHEHHE 2020 http://e.lib.vlsu.ru: 80/handle/123456789/ 82
paanosonu: na6. npaxktukym/ B.M. T'aspunos, H.H. 83

Kopueesa; Biagum. roc. yH-T um. A.I'. u H.T.

CroneToBBIX. — U311, 2-e mon. — Bramumup: U3a-so Bal'V,

2020.-100 c. ISBN 978-5-9984-1106-9.

4. Kpamm M.H. C6opHHK 33134 110 OCHOBaM 2021 http://e.lanbook.com/reader//book/167874/

371eKTponHaMuKH: Y4e6. mocobne. — CI16.: M3n-Bo
«Jlamby, 2021, — 256¢. ISBN 978-58114-1122-1

JlomonHUTeIbHAS 1UTEpaTypa

1. bokoB JL.A. DneKTpoAUHAMHMKE W paClpOCTPAHEHME
panMOBOIH (37EKTPOHHBIH pecypc): yueGHoe nocobue /
JI.A. Bokos, B.A. 3amorpuHckuii, A.E. Manaens. —
DIEKTPOHHbIE TEKCTOBbIE AaHHble. — ToMck: Tomekuit
rocyIapCTBEHHbIM YHUBEPCUTET CUCTEM YIIPABIEHNA U
pannosnekTpoHnku, 2012. — 301 c. ISSN 2227-8397

2012

http://www.iprbooksshop.ru/13874.html

2. DnexTponunamuka: Yuebnoe mocobue / M.@. bynaraw,
B.®. Iy6posui, A.C. Curos. - M.: Ansda-M: HHLL
UH®PA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

2013

http://znanium.com/catalog.php?bookinfo=3
91337

6.2. Ilepuoanveckue U3IaHHA

SiexTpoauHaMuKa, TexHudecKas IeKTpoauHamuka, Paqnodusuka, PagquoTexuuka 1

3JeKTPOHHKA.
6.3. laTepHeT-pecypebl

http://znanium.com/catalog.php?bookinfo=367972;

http://www.lanbook.com/books/element.php?p/1_cid/68&p/1_id=1107;
http://e.lib.vlsu.ru:80/handle/123456789/6608;

http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;

http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JJUCHUILIAHBI

I[Hﬂ peanu3anuiy JUCIIUTUIHHEI UMECTCH CIICHHAaIbHOC DOMEMUICHHUE IJ1A ITPOBEIACHHA 3aHATHH

JICKITHOHHOTO, IIPAKTHYCCKOI 0O U na60paTopHor0 THIIOB, I'PYHIIIOBBEIX H HHAWBHAYAJIBHBIX KOH CYJIb-

Talif, TeKYIIero KOHTPOIIs | IPOMEKYTOYHON aTTeCTALHH, JI/Is CAMOCTOSTEILHON paboThL. JleKim-
OHHBIE U TIPAKTHUECKHE 3aHATHS, JTabopaTopHble paboThl MPOBOAATCS B naboparopun « TexHuyec-
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Kasi IeKTPOIMHAMAKA ¥ PacPOCTPAHEHAE PATMOBOIHY, (510 -3). MarepraibHO-TEXHHICCKOC
obecrieuenye TUCIUIIIMHBI BKITHOYACT:

- 7a0OpaTOPHBIE MAKEThl ¥ H3MEPUTEIIBHOC 0GOpyOBAHAE CIIEIHATA3UPOBAHHOHN nabopaTopuH
(510-3) no auctunmne T u PPB (4 pusnueckux nafopaTopHbIX pabot): [4-80 — 2 mr., ['4-32A,
['4-111B, T4-83, B3-38 — 3 wr., ¥2-8 -3 wr,, 116-23A; P2-53 — 1 mT.;

- KOMITBIOTEPHI CO CHELHATN3HPOBAHHBIM TPOTPAMMHBIM obecneuenneM LabVIEW B maboparopun
(510-3) A7s BBITOJHEHHS BUPTYaJbHBIX nabopaTOpHBIX PabOT 1O JMCHMIUIMHS T3] u PPB (1

/

BHpTyasbHas paboTa).

PaGouyo mporpamMMy cocTasui ['aBpujioB B.M., nouent xadeapst PT u PC ie

PeuenseHT

«Bragumupckoe Kb Pagnocssisuy, I'enepanbHbiil AupexTop bornanos AE. //4 ﬁ?%
[IporpamMmMa paccCMOTpEHA U o06pena Ha 3aceiaHuy Kadeapel PT u PC

Tporoxkon Ne 7% ot LE.LE. / ﬂlyﬂa ‘

3apeyromumii Kadeapoi ﬁ%‘i—— L S cegizee 7 i

PaGouas nporpamMmma paccmoTpera 1 0100peHa Ha 3aCeIaHNH y4eOHO-METOUIECKON KOMUCCHH

nanpasnerus 11.03.02 MEQOKOMMYHHKAIMOHHBIC TEXHOIOTHH H CHCTEMBI CBSI3H
[Ipotokos Ne oT rojza

i

s

[Tpencearenb KOMUCCHHA ., 3aBeE nit kadheapou Fe —C
pezces , 3aBEJLYIOIIL bempoit ___A=—

g gppcreee T
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JIUCT NEPEYTBEPKJIEHUWS
PABOYE# IMPOTPAMMBI JUCHUILINHBI

PaGouas mporpamma ofoGpena Ha 20 A | 204/ yueOHBIA rofa
[IpoToKON 3aceians Kahenpsl N / éjaT//-/f. Altona
3aseyromuii kadenpoi »,/2 = / / W)"—W

¢

Pabouast mporpamMma o00peHa Ha 20471 ZOZQ y4ueOHbIH ToJa
TTportokon 3acenannus kapenpsr Ne / ot FlLR AAona
3asemyroumii Kadeapoi J(/,éév £, /7 %75%;; 7 A7

Pa6ouast mporpamma 000peHa Ha 2044/ 20 é y4eOHBIH roaa
[poTtokoi 3ace/lanus kadenpel No / ord. 408 4@%\6’)121
-~ z /' —ian =

3asenyronmit kadenpoi %Z;;/ - f/ % //{«?W//f
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JUCT PETUCTPAIIUY UBMEHEHUHA

B pabouyIO MPOrpaMMy AUCLIUILIHHEI
Texnnyeckas 31eKTpOAMHAMUKA U PACIIpOCTPAHEHHUE PAIHOBOIH
o6pazoBarenbHOM nporpavmbl Hanpasnenus noarotosku 11.03.02 MHpoKoMMYyHEKAIMOHHEIE TEXHOJIOIHH

¥ CHCTEMBI CBSI3M, HANpasjIeHHOCTh: CBs3b, HHOOPMAMOHHBIE K KOMMYHHUKAITHOHHBIEC TEXHOJIOTHH
(Gakanasp).

Howmep BueceHbl U3MEHEHHs B 4aCTH/pasienbl Hcnonaurens OcHoBanue

U3MEHEeHHUS paboueii mporpamMme! ®HO (HoMep W #ara NpoToKoJa
3acegaHus kadeapsl)

3aBenyromuii Kadeapoi /
Tloonuce QU0




