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1 Heamn, 3a7a4m U IVIAHUPYeMbIe Pe3yJbTAThI 00y4YeHHs M0 IUCHUIINHE

[enpro n3ydyeHus: TUCIMUIUIMHBI SBISIETCS CO3/IaHUE TCOPETUUECKON 0a3bl IJIsl NallbHEUIIEro
W3YUYEHUsl CHEIHUAIbHBIX PAAUOTEXHUYECKUX JUCLUUIUIMH M TOCIEAYIOUIEH CaMOCTOSTEIbHOU
JESATETLHOCTH B 00JIaCTH PaIMOTEXHHUKH.

3a;laq1/1 U3y4YCHUA  OUCHHUILIMHBI

3aKJIIO4YarTCa B

npuoOpereHnn  00y4YarOIIUMUCS

HGOGXOI{I/IMHX TECOPECTUUCCKUX 3HaHUH B 00JaCcTH QJICKTPOJAUHAMUKU, YMCHI/Iﬁ u BJ'Ia,Z[CHHfI,
Tpe6yeMHx AT MMPAKTHYCCKUX PaACUYCTOB CBA3AHHLBIX C paCIIPOCTPAHCHUCM paJHOBOJIH.

OO0yueHue

o JUCHUIIIIMHC

«ONeKTpoAUHAMUKA U  PacHpOCTpaHEHHUe

paaruoOBOIH»

HANpaBJIeHO HA (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEAYIOINX KOMITETCHITHNA:

Koa u HammeHnoBanue
KOMIIeTeHIIMH

I/IH}II/IKaTopLI JOCTHIKCHUSA
KOMIICTCHI MU

HaumenoBanue noxkaszareJjs
OLlCHUBAHUA

OIIK-1. Cnocoben
HCIIOJIB30BATh ITOI0KEHMS,
3aKOHbI 1 METOAbI
€CTECTBEHHBIX HAyK U
MaTeMaTuKu IJIst pCHICHI/ISI
3a/1a4 MH>KEHEPHON

e TENLHOCTH

NOIIK-1.1 [Tonumaer
(yHIaMeHTalbHbIE 3aKOHBI
MIPUPO/IbI; OCHOBHBIE (PU3HUECKUE
U MaTEMaTHYECKHUE METOBI
HaKOIUICHHUS, IEpejauu U
00paboTku HHPpOpPMALIUU
NOIIK-1.2 [Tpumensier
(u3nyeckue 3aKOHbI U
MaTeMaTH4eCKHe METO/IbI JIJIs
peleHus 3aa4 TEOPETUIECKOIO
Y IPUKJIAJTHOTO XapakTepa
NOIIK-1.3 Ucnonp3yeT 3HaHUA
€CTECTBEHHBIX HayK 1
MaTeMAaTUKU NP pEeIIeHUH
MIPAKTUYECKHX 3a]a4

3HaTh: OCHOBHEIC ITOHATHS U
3aKOHBI AJIEKTPOAUHAMUKH,
CBSI3aHHBIE C
pacrpocTpaHeHUEeM
PaIHOBOJIH.

YMeTb: BBISBISITH
(bUBUYECKYIO CYIIHOCTh
SIBJIEHUW U MPOLIECCOB B
paguoTpaccax M MpaBUIIBHO
BBIOMpATh METOMBI pacyeTa.
Baagerb. 0CHOBHBIMH
METOJaMu pacuera
paauoTpacc.

OIIK-2. Cnioco6en
CaMOCTOSITEIIEHO MTPOBOIUTH
IKCIIEPUMEHTATHHBIC
UCCIICIOBAHUS U
UCTIOJTb30BaTh OCHOBHBIC
MIpUEMbI 00PabOTKH U
MIPEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

NOIIK-2.1 [TpumeHsieT OCHOBHBIE
METO/JIbI U CPEJICTBA MPOBEACHHUS
IKCIIEPUMEHTAITLHBIX
HUCCIEIOBAaHUN

HOIIK-2.2 Beibupaet

3 PEKTUBHYIO METOTUKY
IKCIIEPUMEHTAITLHBIX
HUCCIEOBAHUN

NOIIK-2.3 ITpoBoaut
JKCIIEPUMEHTAJIbHBIE
UCCIieIoBaHus, 00padaTbIBaeT U
IPEJICTaBIISIET MTOJTyYEeHHBIE
JTaHHBIC

3HaTh: 0COOCHHOCTH
AKCIIEPUMEHTAILHOTO
HCCJICIOBAHMS PaIHOTpPaCC.
YMeTh: BbISIBIATD
O0COOCHHOCTH paJroTpace,
CYILIECTBEHHO BIUSIONINX Ha
pacmpocTpaHeHUE PaIHOBOIH
Y TIPaBUIILHO BHIOMPATH
MU3MEpPUTENIbHOE 000PYI0BaHKE
JUTS OKCTIEPUMEHTATbHBIX
HCCIIEIOBAHUM.

Baapers: HaBbIKamMu pabOTHI €
U3MEPUTEIILHBIM
00opy/I0BaHUEM, a TAKXKe
npuemMamu 00paboTKH 1
MIPEJICTABJICHHS TTOTYICHHBIX
JAHHBIX C TTIOMOIIIBIO
MIPOTPaAaMMHOTO 00€CTICUCHHUS.
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2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucuunianHa OTHOCUTCSA K 00s13aTesibHON YacTu 6510ka b1 «luciumimab! (MOTyITN)».

I[I/ICL[I/IHJH/IHa HCMOCPCACTBCHHO CBA3aHa CO CICAYIOIUMU JUCHUIIIMHAMU U MTPAKTUKaAMU OOII:

['enepupoBanue 1 GopMUpOBaHUE UMITYIHCOB
Jluneitnas anredpa

MaremaTuuecKkuii aHaJIn3

[Tpuem 1 06paboTKa CUTHAIOB
Panuomarepuansl U paliOKOMIIOHEHTHI
PannorexHuueckue CUCTEMBI
PanuorexHuueckue Henu U CUTHAIbI
Pamnodusuka

CriennanbHble TJIaBbl MATEMaTUKU
VYerpoiictBa CBY 1 aHTEHHBI

dusuka

DJIEKTPOTEXHUKA.

3 CTpykTypa u cojep:KaHue TUCHUIIIHMHBI
OO1m1ast TPYA0E€MKOCTh AUCIUILUIMHBI COCTABIIAET 8 3aueTHBIX eauHuIl (288 yacos).

3.1 Buasbi yueOHOii padoThl M TPY10€eMKOCTh

Ne B yuebHoii padoTsI KosauvecTBO CeMecTpbl
n/n 4acoB 3 4
1 AYAUTOpPHBIE 3AHATHS 108 54 54
B Tom umncne:
1.1 | Jlexnuu 12 36 36
1.2 | CemuHapcKue/IPaKTHYESCKHIE 3aHATHUS 18 18
1.3 | JIabopaTopHBIC 3aHSITHS 18 18
2 CamocTosiTeJibHasi padoTa 180 90 90
B TOoM unce:
2.1 | IloarotoBka OTYETOB MO JTAOOPATOPHBIM paboTam 48 24 24
2.2 | Pemenue nHAMBUIYAIBHBIX 3371249 34 26 8
2.3 | BeimonHeHue pacyeTHO-TpaduuecKux padbot 44 22 22
2.4 | IloarotoBka K 3a4eTy 18 18
2.5 | IloaroroBka K 9K3aMeHY 18 18
26 Brimonnenue KvprOBoﬁ paboTh1 1 opopmIeHHE 18 18
MOSICHUTEIIbHON 3aMHUCKH
3 | IpomexyTouHast aTTeCTAUSA
3auet/aud.3auer/sK3aMeH 3auer | DK3aMeH,
KP
Hroro 288 144 144
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3.2 TemaTnuyecKkuii MIaH U3y4YeHUsT TUCHUTIITHHBI

n/n

Pa3geanl/TeMbl
JTACHUTLINHBI

TpynoeMKOCTb, Yac

Bcero

AyautopHasi pa6oTa

Jlexuun

Cemunapckue/
MPaKTUYECKHE
3aHATHUS
JlaboparopHsbie
3aHSATHUS

[IpakTnueckas

IMOATOTOBKA

CaMocrofTeILHAA
paGora

Pa3zgen 1. OcHOBHEBIEC MOHATHSA
3JIEKTPOAUHAMMKH

20

o
N

o

[EEN
N

11

Makpockonuieckue u
MHUKPOCKOIIMYECKHUE SIBJICHUS U
nporuecchl. Bumapl GhyHaaMeHTaIbHBIX
B3aumoaercTeuii. Kimaccuueckas u
KBaHTOBAs JICKTPOIMHAMHMKA.

1.2

DIIeKTpUYECKHE 3apsiibl U UX CBOMCTBA.

DJIEKTPUUECKHUE TOKH.
DJIEKTPOMArHuTHOE TOJIE.

1.3

BekTopbl 351eKTPOMAarHUTHOTO MOJISL.
DJEKTPOMArHUTHBIE MTapaMeTPhI
CpeJibl.

Paspnen 2. OcHOBHBIE yPaBHEHUS
3J1eKTPOMATHUTHOIO T10JIsI

28

16

2.1

MarepuanbHble ypaBHEHUS
SJICKTPOMArHuTHOI'O I10JIA.
Knaccudwukanus cpe.

2.2

OcCHOBHbIE OHATHUSI BEKTOPHOTO
aHaJlM3a: CKaJIIPHOE ToJie, BEKTOPHOE
1oJie, TpajiueHT, MOTOK BEKTOpa,
JUBEpPreHnus, HUPKYJIAINAS POTOP.
Teopema Octporpaackoro-I'aycca.
Teopema CTokca.

2.3

VYpaBHenus MakcBesia B
nuddepeHIaNTbHON, HHTETPATLHON 1
KoMIuiekcHoi opme. Crucrema
yYpaBHEHH JIEKTPOMArHUTHOTO TTOJIS.

Pa3znea 3. Ilnockue
3JIeKTPOMATHUTHBIE BOJIHBI B
O/THOPOIHOI U30TPONHOM cpejie

20

12

3.1

[T10cKHe BOHBI B Cpeie ¢
IMPOBOAUMOCTBIO, OTJIMYHOH OT HYJIA: B
JUDJICKTPUICCKUX CpE€aax C MaJlbIMU
MOTCPAMH; B XOPOIIIO ITPOBOJAIINX
cpefax.

3.2

Hons{pmaunﬂ SJICKTPOMAIrHUTHBIX
BOJIH.

Paspnen 4. OTpaxenne u
npeoMJIeHHe 3J1eKTPOMArHUTHBIX
BOJIH HA TPaHMIIe pa3jieia cpea

24

14

4.1

[Tagenune nonsipu30BaHHOM TJIOCKOU




BOJIHBI HAa TPAHUILy pa3jiena IBYX Cpe/l.

4.2

[TonHOE OTpakeHUE U MOITHOE
IIPOXO0KICHHUE DJIEKTPOMArHUTHOU
BOJIHBI.

4.3

[TpubnkeHHbIE TPAHUYHBIC YCIOBUS
JleoHTOBHMYA.

Pazgea S. U3inyyenue
3JIEKTPOMATHUTHBIX BOJIH B
CBO0O/THOM NPOCTPAHCTBE

26

16

5.1

DneMeHTapHbIN 31EKTPUYECKUN U
3JIEMEHTapHbIA MarHUTHBIN
U3J1y4aTellb.

5.2

OCHOBHBIE TApaMETPHI U
XapaKTepUCTUKH AaHTEHH.

Pa3znen 6. DiieKTpOMArHUTHBIE
BOJIHBI B HANPABJISIIOIINX CHCTEMAX

22

12

6.1

[TapameTpsl 1 ycioBus
pacIpoCTpaHEHHUs HAIIPABIIIEMbIX
BOJIH.

6.2

BOHHOBOI[BI, KOaKCHaJIbHBIC,
JABYXIIPOBOAHBIC U ITOJIOCKOBBLIC IMHUHA
nepcaadu.

Paspnen 7. PacipocTpanenue
PaHOBOJIH B CBOOOIHOM
MPOCTPAHCTBE

24

14

7.1

Knaccudukarus paanoBoiH 1o
croco0y pacrpoCTpaHEeHHUS.

7.2

MO,Z[CJ'IB CBO60,I[HOFO IMPOCTPAHCTBA

7.3

O06nacTh NPOCTPAHCTBA, CYIIECTBEHHO
y4acTBYIOLIasl B paclpOCTPaHEHNUN
PaJIMOBOJIH.

Pa3znea 8. I1oJie BLICOKO
PACIOJIOKEHHbIX AHTEHH B
OCBeEIlIeHHOH 30He

22

16

8.1

OcHoOBHOE YPaBHCHHUC PAIUOCBA3U.
MHOXUTENb 0CIa0IeHNs Ha
CCTCCTBCHHEBIX TpacCax.

8.2

DIEKTPOJUHAMUYECKHUE MTapaMETPBI
36MHOM ITOBEPXHOCTH.
PacnpocTpaneHne 3¢eMHOUM BOJIHBL.

8.3

JanbHOCTH NPSIMON BUAMMOCTHU U 30HBI
npuema.

8.4

JIByxiyueBas MoJieb
pacrnpocTpaHEHHs PaJHOBOJIH.
®opwmyiia BeeneHckoro.

Paznea 9. I1oJie HU3KO
PacnoJioKeHHbIX AHTEHH

18

12

9.1

N3nydenue u npueM paauoBOIH
nuana3zonoB /IB u CB BOmm3u
MOBEPXHOCTH 3E€MJIH.

9.2

®opwmyna [lyneiikuna
nudpakionHas popmyna Doka.

10

Pasnen 10. PacnipocTtpanenue

22

14




PAIHOBOJIH NPH HATHYUH
npensiTCTBUil
101 BJ'II/I?[HI/ICVHepOBHOCTGI/I MECTHOCTH. 2 2 4
Kpurepuii Panes.
10.2 Monenun OTKPBITOH, NOITy3aKPBITOf 1 1 4
3aKpPBITON TPACCHI.
Anmnpokcumanus npensTcTBuil. Pacuer
10.3 | mosist Ha ogMHOYHOM KiuHE. DdekT 2 4
YCHJICHHSI TIOJISI TIPETISITCTBUEM.
10.4 | YueT KpUBU3HBI 36MHOM MTOBEPXHOCTH. 1 2
1 Paznen 11. PacnipocTpanenue 20 5 0 0 0 14
paanoBoJIH B Tponocdepe
111 [TapameTpsl 1 XapaKTEPUCTUKH 2 5
Tponochepsl.
11.2 | Pedpakuus paAoBOJIH B Tporocdepe. 2 4
11.3| 3aryxanue panoBOJIH B Tporochepe. 1 4
114 JansHee TponochepHoe 1 4
"' | pactipocTpanenue. 3aMUpaHusl.
12 Paznen 12. PacnipocTpanenue 22 5 0 5 0 14
PaanoBOJIH B MOHOC(hepe
CtpoeHnue, mapaMeTphl U
12.1 1 2
XapaKTePUCTHKU HOHOCHEPHI.
129 OTtpakeHue U NPEITOMIICHUE BOJIH B 1 4
noHocdepe.
12.3| Ocnabiyienue paaroBoIH B HOHOChepe. 2 2 4
124 Pacuer BU Iv/IOHOC(bepHHx 5 4
paauoJMHUNA. 3aMUpaHHUsL.
Paznen 13. /lmanazoHHbie
13 | ocoGeHHOCTH pacnpocTpaHEeHHs 20 6 0 2 0 12
PaTHOBOJIH
13.1 Pacnipoctpanenue JUIMHHBIX 1 1 5
CBEPXJIMHHBIX BOJIH.
13.2 | PactipocTpaHeHHe CPEeTHIX BOJIH. 1 2
13.3 | PacipocTpanenne KOPOTKUX BOJIH. 1 3
13.4 Pacnipoctpanenne YKB Ha Ha3eMHBIX 1 3 5 5
" | KOCMUYECKUX PaJHOIHHHUSIX.
Hroro | 288 72 18 18 0 180

3.3 CoaepixaHue TMCUHIITHHBI

Pa3nes 1. OcHOBHBIC MOHATHS 3JIEKTPOAUHAMUKH

Makpockonuyeckue U MUKpOCKOITMYECKHE SIBJICHUS U Ipouecchl. Bunbl ¢pyHIaMeHTanbHbBIX
B3auMmozeiicTBuil. Kinaccuueckass U KBaHTOBasl AJIEKTPOAMHAMUKA. JJIEKTPUUYECKUE 3apsAlpl U UX
cBoiictBa. OObeMHasi, MOBEPXHOCTHas M JMHEWHas IUIOTHOCTh 3apsfa. OJEKTPUUECKUH TOK,
3JIEMEHT TOKa, 00BEMHasA, TOBEPXHOCTHAS M JIMHEIHASA TIOTHOCTh TOKA. DJIEKTPOMAarHUTHOE TOJIE.
BekTopbl HamNpsHDKEHHOCTH — AJIEKTPUYECKOTO M MAarHUTHOTO — TOJIA, BEKTOpPHl  HWHIYyKLIHH
NIEKTPUYECKOTO M MArHUTHOTO IMOJIA. ODJIEKTPOMArHUTHBIE IapaMETPbl CPEIbl: OTHOCUTEIbHAs
JUDJIEKTPUYECKAsi © OTHOCUTENIbHAS MarHUTHAS IPOHULIAEMOCTD, yIEIbHAsL 3JIEKTPOIIPOBOAHOCTD.

Pazgen 2. OcHOBHbBIE ypPABHEHHS 3JIEKTPOMATHUTHOTIO MOJISI

CKaJIHpHBIe " BCKTOPHBIC ITOJIA. bazoBrle moHATHSA BCKTOPHOT'O aHalin3a: IpaJuCHT, ITOTOK,
HUPKYJISALUS, AUBEPreHlus, poTop. MarTepuanbHble YpaBHEHHUS AJIEKTPOMArHUTHOTO TIOJIS.
Knaccugukamus cpen: BakyyM, AWAJIEKTPHKH, MAarHETHKH, NMPOBOJHUKU. Bunel cpen: nuueitHas,
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HEJMHEWHas, OJHOPOAHAsl, HEOJHOPOJHAs, KyCOUYHO-OJHOPOJHAs, M30TPOIHAs, aHU30TPOIHAs.
VpaBuennss MakcBemia B nuddepeHInanbHOi, HHTETpadbHOM, KOMIUIEKCHOW ¢dopMe U HX
¢usuueckuit cmpici. [lonHas cucrema ypaBHEHHUH 3I€KTPOMAarHUTHOTO TIOJISL.

Pa3nea 3. Ilnockue 3jieKTpOMarHMTHBIC BOJIHBI B O/THOPOAHON M30TPOINHOM cpe/ie U Ha
rpaHulle pa3jeJia cpej

BosiHoBeie  ypaBHeHus. Ilinockue BOJHBI B OJHOPOAHOM H3OTPONHOW Cpeae ¢
IIPOBOAMMOCTBIO OTIMYHOM OT HYJISI, B AUDJIEKTPUUECKUX Cpefax ¢ MaJIbIMU IOTEPSMU; B XOPOILO
IpoBOIAIUX cpenax. [lomspusanus 3J1eKTpOMarHUTHBIX BOJIH.

Pa3znen 4. OTpaxeHue u npejioMJieHUE YJIEKTPOMATHUTHBIX BOJIH HA TPaHMIle pa3jesia
cpen

[Tanenue HOpMaANBHO MOJSPU3OBAHHOM IJIOCKOM BOJHBI HAa TpaHUILy pas3zesia JIBYX Cpel.
[TonmHOoe TPOXOXkAEHHUE BOJHBI BO BTOPYIO cpeny. KoadduuueHTsl OTpa)keHUs U MPETOMIICHHUS.
[TonHoE oTpakeHWe OT rpaHMIlbl paszena AByX cpel. HopmanbHOE majeHue NiIOCKOM BOJHBI Ha
rpaHuily pasaena cpen. [lpuGnmkennsie rpaHnyHbIe ycaoBUs JIeoHTOBHYA.

Pa3nen 5. U3nyuyeHnue 3J1eKTPOMATHUTHBIX BOJIH B CBOOOTHOM MPOCTPAHCTBE

Pemenune ypaBHeHuil MakcBemna Juisl 3a4ad  U3IYYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
DJIEeMEHTapHbIN SJIEKTPUUYECKUN M3ITydaTeldb. DJIEMEHTAPHbIM MAarHUTHBIM H3JIydarellb. DJIEMEHT
['toiirerca. OcHOBHbIE cBelneHHss 00 aHTeHHaX W ¢uaepax. OCHOBHbIE MapaMeTpbl U
XapaKTePUCTUKU aHTEHH: KOX(PQUIIMEHT 3allUTHOrO AEUCTBUA, KOA(D(ULIMEHT HampaBlIeHHOTO
neictBus;  KOd(QGUIMEHT TONEe3HOro JeHCTBHSA; KOI(PPHUUIMEHT yCHUJICHHUS; AaMIUTUTYAHAs
XapaKTepUCTHKA HAMPABICHHOCTH; AUarpaMMa HaIpaBIeHHOCTH.

Paspnen 6. DiieKTpOMarHMTHbIE BOJIHBI B HANIPABJISIIOIIMX CHCTEMAaX

[Tapamerppl ©  yclnoBHSL  pacHpOCTpaHEHHUS  HAmNpaBiseMbIX BOJH. BoJHOBOIBI
NPSIMOYTOJIBHBIE U KPYTJIble, KOAKCHaJbHBIE, JIBYXIIPOBOJHBIE U IOJIOCKOBBIE JIMHUU MEPEIayH.
OcHOBHbIE IPUHLUITBI BO30Y>K/I€HUS HAPABIISIEMBIX BOJIH.

Pa3nes 7. PacnmpocTpanenne paauoBoJIH B CBOOOJHOM IPOCTPAHCTBE
Knaccugukamus paavoBOiIH MO CIMocoOy pacnpoCTpaHEHUs: MpsiMas, 3eMHas, TpomnocgepHas,
uoHocepHass BosiHa. Bunael paguocBszu. Mopenb cBoOoaHOro mpocTtpaHcTtBa. Oo6macTb
IIPOCTPAHCTBA, CYIIECTBEHHO YYacTBYIOLIAs B PacHpOCTPAHEHHMU paauoBOJIH. Pacuer pasmepa u
KOH(UTypaluu CylIecTBEeHHOM 061acTi MeTooM 30H Dpenens.

Paznen 8. IloJsie BLICOKO PACIOJIOKEHHBIX AHTEHH B OCBELICHHOM 30He

OCHOBHOE YpaBHEHHUE DPaJUOCBA3H. MHOXUTENb OCIAabJeHHs] Ha €CTECTBEHHBIX Tpaccax.
Pacnipoctpanenne 3eMHOUM BOJIHBL. DJIEKTPOAMHAMHYECKHE MapaMeTpbl 3€MHON IOBEPXHOCTH.
JlanpHOCTh MpsIMOM BHUIMMOCTM M 30HBI IpHeMa. JIByxilyueBas MOJAEIb pPaclpOCTPaHEHUS
pannoBoiH. OOnacTh, CyHmIeCTBEHHAs MPH OTPAXKEHUU PAJAMOBOJH: PacdyeT MECTOIOJIOKEHUS U
napameTpoB ydactka. @opmyra BBe1eHCKOro U rpaHuIlbl €€ IPUMEHUMOCTH.

Pa3zgen 9. I1oJie HU3KO PaCMOI0KEHHBIX AHTEHH

W3nyuenne u mpuem paaunoBosiH auanazoHoB J[B m CB BOmu3M MOBEPXHOCTH 3€MIIH.
OcnabneHne 3HEPrUu PagHoOBOJH, PACIPOCTPAHSIOMIUXCS BIOJb IJIOCKOH MOBEPXHOCTH 3E€MIIM.
®opmymna Ulyneiiknaa u mudpakuuonnas popmyina Doka.

Pa3nen 10. PacipocTpaneHnue painoBoJiH NPH HAJIMYHUH NPEeNATCTBUI
Bnustnue HepoBHocTeil MecTtHOCTU. KpuTepuii Panes. Moaenu oTKpbITON, NOTy3aKpbITOU U
3aKpBITOM TPAcChl. ATIMPOKCHMAITUS MPETSATCTBHIA TeJIaMH MPaBHIbHOW T€OMETPUYECKON (HOPMBIL.
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Pacuer nudpakinOHHOrO MONSA Ha OAMHOYHOM KIWHE. D(PQPEKT YyCUIICHHS TOJIS MPENSATCTBHEM.
Yuer KpUBU3HBI 36MHON TOBEPXHOCTH.

Pazgen 11. PacipocTpanenue paauoBoJiH B Tponocgepe

[TapameTpbl W XapaKTEPUCTUKH TPOMOC(HEpHl: IMINEKTPUYECKass IMPOHUIAEMOCTh U
1oKa3areiab IMPEJOMIICHHS, WX 3aBUCHMOCTH OT BBICOTBHI. MoOJENb CTaHIAPTHOW TPOMOCHEPHI.
[TonsiTHE SKBHBaJEHTHOTO panuyca 3emid. Pedpakuus paguoBosH B Tpomocdepe: HOpMaibHasd,
KpUTHYECKas, cBepxpedpaxius, oTpurarenbHas pegpakuus. 3aTyxaHue paJuoBOJIH B Tponocgepe.
Heonnopognoctu Tpomocdepsl: ciouctele U TypOyJeHTHble. PaccesHue paavoBOIH Ha
HEOHOPOAHOCTAX Tporocdepsl. JlanbHee TpornocdepHoe pacnpocTpaHeHue. 3aMUpaHusI.

Pa3zgen 12. PacipocTpanenue pajuoBoJiH B HOHOChepe

Crpoenue, napaMeTpbl U XapaKTepUCTHKH HoHOChepsl. Ciion noHocheps! U UX MapaMeTphl:
SJICKTPOHHAsA IIIOTHOCTB, BBICOTA HIDKHEH TpaHUIlbl MOHM3alWM, IOJYTOJIINHHA CJI0d, YHCI0
CTOJIKHOBEHUH DJJIEKTpOHA C TSDKEIBIMM 4YacTuuamMu. Jluanekrpudeckas NPOHULAEMOCTh U
IMPOBOAMMOCTH I/IOHOC(bepI)I, HUX 3aBUCHUMOCTBH OT YaCTOTHI U BBICOTHI. OTpa)KCHI/Ie H IIPCIIOMIJICHHUEC
panuoBoiH B HMoHoc(hepe. Kputuueckas, MakcuMmasnbHas M IpenenbHas 4acToTbl. OcnabieHue
paauoBosH B noHochepe. Pacuer BY nonocdepusix paanonuuuii. 3aMupaHusl.

Pazgen 13. /luanazoHHbie 0COOCHHOCTH PACIIPOCTPAHEHUS PAJUOBOJIH

PacripocTtpanenue AJMHHBIX M CBEPXUIMHHBIX BOJIH. PacnpocTpaHeHue cpeaHuX BOJIH.
PacnipocTpanenue KopoTkux BoJiH. MakcumanbHO npumenumasi yactora (MIIY) u Hanmenblias
npumennmMas vacrota (HITY). 3ona momuanusa ans KB. Pacnpocrpanenne YKB Ha HasemHBIX 1
KOCMHUYECKHX PAJUOJINHUAX.

3.4 TemaTnKa CEMUHAPCKUX/TPAKTHYECKUX H J1a00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATHUS

[Ipaktnyeckoe 3anstue 1. Ilapamerpsl sieKTpOMarHMTHBIX BOJH. Kiaccudukarus
PaaOBOJIH.

[Ipaktnueckoe 3aHsiTHe 2. DiekTpodu3nyeckue mnapamMerpsl cpeabl. TaHTeHC yria
IUdIIeKTpudeckux noreps. Knaccuduxamms cpen.

[Ipaktnueckoe 3anatue 3. BonHOBBIE ypaBHEHHMS. 3aTyXaHHE paJHOBOJH B pEAbHbIX
cpenax.

[Ipaktuueckoe 3anstue 4. OTpakeHHE M NPEJIOMJICHUE PaJMOBOJH Ha T'PAaHUIE pazjiena
OJIHOPOJIHBIX Cpel.

[IpakTuyeckoe 3ansatue 5. Pacyer pazmMepoB U KOHGUTYpAIIH 00JIACTH, CYIIECTBEHHOM s
pacnpocTpaHeHusl paJHOBOJIH.

[Ipaktnueckoe  3ansarue 6.  JIByxiyueBas  Mozenb  pacnpoctpaneHuss  YKB.
HNuTepdepennimonnbiii MHOXKUTETL. Dopmyiia BeeneHckoro.

[IpakTnueckoe 3ansaTue 7. PacueT pagnorpaccsl Ipyu HU3KO PACIOIOKEHHBIX aHTEHHAX Hajl
MPOBOJIAILEH 36MHOU IMOBEPXHOCTHIO.

[IpakTrueckoe 3ansiTue 8. Pacuer HEpOBHOCTH 3€MHOM MOBEPXHOCTH MO Kputeputo Pases.

[IpakTrueckoe 3ansTue 9. JlanpHOCTH MpsAMON BUIUMOCTH. Briussaue pedpakmuu B
Tponocepe Ha pacCTOSIHUE MPSIMOM BUAMMOCTH.

3.4.2 JlaGopaTopHbIe 3aHATHUS

Jlaboparopuass pabora Nel VccnemoBaHue MONSPU30BAHHBIX AJIEKTPOMATHUTHBIX BOJH
ONTHUYECKOT0 AMana3oHa. JKCIepUMEHTAIbHAS IPOBEpKa 3akoHa Mastoca.
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Jlaboparopuass pabora Ne2 OrtpakeHHE U TPEIOMIICHHE SJICKTPOMArHUTHBIX BOJH Ha
rpaHule pa3ziesia OJHOPOAHBIX TUAIEKTPUUYECKUX Cpel. DKCIEepHUMEHTalbHas MPOBEpKa 3aKOHOB
CHaenmyca.

JlaGopatopnass pabora Ne3 UccmemoBanue audpakiud paauoOBOIH Ha OTBEPCTUH B
HEIMPO3pavHOM IKpaHE.

JlaboparopHass pabota Ned VccnemoBaHue pacnpocTpaHEHHsI 3JIEKTPOMArHUTHBIX BOJIH
CBY-auamna3oHna B BOJIHOBOJAHOM TPAaKTeE.

JlaboparopHnas pabota Ne5 VccnenoBanue XapakTepUCTHK HAMPABICHHOCTH CUMMETPUYHBIX
BUOPATOPOB.

JlaboparopHass pabGota Ne6 HccnemoBanue MOJBIX METAUIMYECKUX  BOJHOBOOB
MPSIMOYTOJIBHOTO CEUCHHUS.

JlaGopaTopHas pab6ota Ne7 MHccimemoBaHne KOMIBIOTEPHOM MOJZIETH PacHpOCTpaHEHUS
pasiMoBOJIH B CBOOOJHOM IIPOCTPAHCTBE.

JlaboparopHass pabotra Ne§ HccnemoBanue 3aTyxaHHs pPaJMOBOJIH MHIJIMMETPOBOTO
JIuara3oHa B armocdepe.

JlaboparopHass pabora Ne9 HccrnenoBanue mojisi HM3JIydarensi, PaclojOXKEHHOrO BOJIM3H
IIOBEPXHOCTU 3€MJIH.

JlaGopaTopHas pab6ota Nel0) MoaenupoBaHue pacnpoCTpaHEHHUS MPOCTPAHCTBEHHBIX
pasioOBOJIH.

3.5 TemaTnka KypcoBBIX POEKTOB (KYpPCOBBIX padoT)

1. Pacuer koo duiueHTa 3aTyxaHus paaruoBOJIH IPH MIPOXOKIACHUH Yepe3 aTMochepy

2. OmpepneneHue XapaKTEPUCTUK AHTCHHBI: pacyeT €€ IapaMeTpPOB W H3IIydaTeIbHOU
CIIOCOOHOCTHU

3. Pacyer myiMHBI BOJTHBI M PE30HAHCHBIX YaCTOT B aHTEHHAX Pa3IMYHOTO THITA

4. Mopens nudpakiuuu padoBOIH Ha MPENATCTBUAX: BRIYUCICHUE YTIIa U 3aTyXaHUs

5. Pacdet mapameTpoB pajguoriepeiaTIiKa ¥ aHTEHHBI JUTS 3aIAaHHOM JTAJTBHOCTH CBSI3U

6. Mogenb pacrnpocTpaHeHHsS PaJWOBOIH B HOHOc(epe: pacdeT 3aJepKKH W 3aTyXaHUs
CHTHaJIa

7. PacdeT »IeKTpOMArHUTHOTO TOJISI BOKPYT KHJIBIX U MPOMBIIUICHHBIX 3/JaHUI

8. OnmpeneneHne pacCTOSIHUS 1O WCTOYHWKA pAJMOCUTHANIA [0 HWHTCHCUBHOCTH U
XapaKTePUCTHKAM BOIH

9. Pacyer xapaKTepUCTHK BOJHOBOJIOB M MX BIIMSIHHE Ha PACIPOCTPAHCHUE PATHOBOITH

10. N3y4eHwue 1 pacyeT mapaMeTpOB JMITOIBHON aHTEHHBI JIJIs1 BBIOPAHHON YacTOTHI

11. MonenupoBaHUe U pacueT OTPaKCHUN PaTMOBOIH HA CIOSIX aTMOC(hepsl

12. Pacyer METOJOB CHIDKEHHUS 3aTyXaHHsS CHUTHAJIOB TIPH 3€MHOM M CIYTHUKOBOM
PaaroOCBSI3U

13. Onmnpenenenne IIUHBI BOJHBI M XapaKTEPUCTHK AaHTEHHBI C YYE€TOM YCIIOBUH
IKCILTyaTaIuu

14. Monens ¥ pacyeT SJIEKTPOMArHUTHBIX TMOJCH B 0OO0JIACTH QHTEHHBI MPH Pa3INIHBIX
pexumax paboTbl

15. PacueT mapamMeTpoB u pabOTHI PaTUOJOKAIIMOHHON CHCTEMBI: TEOPETHUYCCKUI aHATU3 U
YHUCJICHHBIC PACUETHI

4 Y4eOHO-MeTOAMYeCKOe M HHGOPMALIMOHHOE o0ecevyeHne

4.1 Hopmatusnbie 10KyMeHTbI 1 [OCTsb1
1. TOCT P 52002-2003 DnextpoTexHuka. TepMuHbI U onpeeieHus OCHOBHBIX OHATHH.
2. TOCT 24375-80 PagnocBsi3b. TepMHUHBI U ONIPEICTCHHUS.
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3. Pexomengamus MCD-R P.1812-4 (07/2015) Metox nporao3upoBaHus pacpOCTPaHEHUS
CHUTHaJIa Ha KOHKPETHOM Tpacca JJII Ha3eMHBIX CITyKO «u3 MyHKTa B 30HY» B AuanazoHax YBY u
OBU.

4. Pexomengarus MCD-R P.840-7 (12/2017) Ocnabienne u3-3a 00J1a4HOCTH M TYMaHa.

5. Pexomenganust MCO-R P.838-3 Mozaeab MOrOHHOTO OciIabIeHH B JOXKIE,
UCIIOJNIb3yeMasi B METOJaX MPOrHO3UPOBAHUS.

6. Pexomenmamus MCD-R  P.619-5 (09/2021) Hdannaple 0 pacnpOCTpaHEHUU PATHOBOJIH,
HEOOXOJUMbIE JUIsl ONpEACNCHUS MOMEX MEXAYy CTaHIUSAMH, HaXOASIIMMHUCS B KOCMOCE U Ha
IIOBEPXHOCTU 3€MJIH.

7. Pexomengarmus MC3-R P.368-10 (08/2022) MeTo mporHo3upoBaHus pacpOCTpaHEHUS
3eMHOM BOJIHBI J1s yacToT Mexay 10 xI'pu 30 MI'w.

4.2 OcHoBHasi IuTEpaTypa

1. [ToTanos, JI. A. DAeKTpOAMHAMHKA ¥ PACTIPOCTPaHEHUE PATUOBOIH : YUEOHHK /ISl By30B
/ JI. A. TloramoB. — 2-¢ m3., uctp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2026. — 196 ¢. —

(Boiciiee oOpasoBanue). — ISBN 978-5-534-05369-2. — Tekcr : 521eKTpOHHbIH //
Oo6pasoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/598713.

2. KmoeB, C. b. DOnekrpoauHaMuka ¥  pacnpoCTpaHEHHE  PaJUOBOJIH:
KOMIIBIOTEPU3UPOBaHHBIN Kypc : yueOHoe nocodue / C. b. Kitoes, E. U. Hedenos. — Mockaa :
KVYPC, 2024. — 463 c. — ISBN 978-5-906818-99-7. — Tekcr : snextponHslil // Lludpposoit
00pa3oBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/144899.html.

3. ABerucsH, B. I'. PactipocTpanenne paaroBoiH : yuyeOHO-MeToanueckoe nocobue / B. T
AsetucsH, E. I'. Hukorocsn. — Mocksa, Bonorga : Undpa-Unxenepus, 2023. — 208 c. — ISBN
978-5-9729-1250-6. — Tekcr : anextponHbIi // Lndpooit oopazoBarensHblil pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/133070.html.

4.3 JlonoTHUTEIbLHASA JTUTEPATypa

1. boraukoB U.B. OcHoBBI Teopun aHTeHH. B 3-x wacTsax. Y.1. DineMeHTHI TEOpUH aHTCHH :

yuebHoe mocobue / boraukop M.B.. — Owmck : OMCKHH TOCYZapCTBEHHBIM TEXHUYECKHUN
yauBepcuteT, 2021. — 148 ¢. — ISBN 978-5-8149-3383-6 (u.1), 978-5-8149-3382-9. — Tekcr :
anektpornbt // I{udpoBoii oOpazoBatenbHblii pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/124862.html.
2. SxoeneB, B. W. Kiaccuyeckas »3JIeKTpOJMHAMUKA. OJIEKTPOMATHUTHBIE BOJHBIL.

YetpipexMepHast dJIeKTpoANHaAMUKa : yuyeOHoe mocooue / B. 1. SkoBneB. — 2-e u3n. — Mockaa,
Bonorma : Wnadpa-Umxkenepusi, 2023. — 484 c. — ISBN 978-5-9729-1301-5. — Tekcr :
anexktpoHHsld // Iludposoit obOpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/133168.html.

3. Texnnmyeckasi >MEKTPOJMHAMHKA. AHTEHHBI, PACHPOCTPAHEHHE PAJMOBOJH : y4eOHO-
metoanyeckoe mocobue / F0.0. dunomonoBa [u ap.].. — HoBocubupck : HoBocuOupckmii
TOCYIapCTBEHHBIN TexHWUYeCKuil yHuBepcuter, 2016. — 51 ¢. — ISBN 978-5-7782-3110-8. —
Texct : anekrponnsit // Lludposoii oGpazoBatensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91558.html.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI

He npenycmotpeno
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4.5 JIuueH3M0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe MpPorpaMMHoe
odecreuenue

1. Microsoft-Office
2.PTC-MathCAD
3. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bl IAHHBIX U HH(OPMAIIHOHHBIE
CIPABOYHbIE CHCTEMBI

1. MexayHapoaHbIil coro3 anektpocBsasu. Cektop pagunocsszu (MCD-R)
https://www.itu.int/ru/ITU-R/Pages/default.aspx

2. Hayunas snextponnas oubnmoreka https://www.elibrary.ru

3. EnnHoe okHO gocTyma kK 00pa3oBaTeNbHBIM pecypcaM DenepalibHbIN mopTa
http://window.edu.ru

4. Poccuiickas rocyaapcTBenHas oudnunoreka http://mwww.rsl.ru

5. OBC «YHuBepcurerckas 6nbauoTeka oHyaiil» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecreueHne

1. KomnbloTepHbIl KJlacC € TPEJyCTAaHOBJIEHHBIM MPOrPaMMHBIM  O0€CIEYEHHEM,
yKa3zaHHbBIM B 1. 4.5, MyJIbTUMeIuilHOE 000pyAOBaHHE (IPOEKTOP, MEPCOHATIBHBIN KOMIIBIOTED
npernoaaBaress).

2. Crenanu3upoBaHHas ay IUTOpUs U1 poBeieHus JabopaTopHbIX paboT. O6opyaoBaHue
¥ anmaparypa: ocuuuIorpadsl, aIeKTpon3MepUTEIbHbBIE TIPHOOPHI.

3. Ayautopus Ui JEKIMOHHBIX, MpaKTHYecKuxX 3aHsATui. OOopynoBaHHE M ammaparypa:
AyJJUTOPpHAasA NOCKAa, BO3MOKXHOCTH UCIIOJIb30BAHUA My.]'[bTHMGI[HfIHOFO KOMIIJICKCa

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanueckue peKoMeHalUH IS MPenoaaBaTeJis 0 OPraHu3amum
00y4eHus

Ha nepBoMm 3aHATHH NO JUCHUIUIMHE HEOOXOJIUMO O3HAKOMHUTH CTYAEHTOB C MOPSIKOM €€
U3yudeHus (TemMamu Kypca, GopMamMu 3aHATHH, TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJISI), PACKPHITh
MECTO M pOJIb JUCLUIUINHBI B CUCTEME HAYK, €€ NPAKTUYECKOE 3HAYEHUE, JOBECTU 1O CTYACHTOB
TpeOoBaHusI K (opMe OTYETHOCTH M TPUMEHEHHUS BHUJOB KOHTpOJA. Bwimarorcs 3amanHus uis
MOJATOTOBKHU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHM.

[Ipu moaroroBke K J1a0OpPaTOpHBIM M MPAKTUYECKUM paboTaM MO NMEpPEeYHI0 OOBSBICHHBIX
TEM MPENoJaBaTeN0 HEOOXOJUMO YTOUHUTH IJIaH UX MPOBEACHUS, NPOoAyMaTh (HOPMYIHUPOBKU U
coJepXaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C MEpPEeYHEM
TEMAaTHYECKUX BOIIPOCOB.

B xozme pabGoThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAYMMOCTb TEMBbI
paboThl, ONpeAeNIUTh MOPAIOK €€ MPOBEACHHUS, BpeMs Ha 00CykK/I€HNE KaK0ro y4eOHOro Bompoca.
[lpumensii  GpOHTANBHBIA  OMPOC  JaThb  BO3MOXKHOCTH  BBICTYHNHTb BCEM  CTYJCHTaM,
IIPUCYTCTBYIOIIMM Ha 3aHATHUU.

B 3axmounTensHON yacTu paboThI CIEAYET MOABECTH €€ UTOTU: IaTh OLEHKY BBICTYIUICHUH
KaX/I0r0 CTy/A€HTa M Y4YeOHOW TIpynmbl B LEJOM. PacKpbITh MOJOKUTEIbHBIE CTOPOHBI U
HEJIOCTAaTKU MpPOBEACHHOU abopaTopHOil paboTsl. OTBETUTH HAa BONPOCH CTYAEHTOB. BbIiaTh
3aJlaHuA AJI CAMOCTOSITENIbHON pabOThI IO OATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.
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Metoauka TpenojaBaHUs —JUCHUIUIMHBL  «OJEKTPOAMHAMHKA M PAaCHpOCTPaHEHUE
PaIMOBOIH» U pean3anusi KOMIETEHTHOCTHOTO MOJX0a B M3JIOKCHUH W BOCIPHUITHU MaTepHaia
npeycMaTpUBaeT MCIOIb30BaHUE CIEIYIOIIMX AKTUBHBIX M MHTEPAKTHBHBIX (DOpM IMpoBedeHHUs
TPYIINOBBIX, MHANBHIYAIBHBIX, ayIUTOPHBIX 3aHATUI B COYETAHUH C BHEAYAWTOPHOW paboToil C
1eNbI0 (POPMUPOBAHUSA U PA3BUTHS MPO(HECCHOHAIBHBIX HABBIKOB 00YYaOLIHXCS:

— MOATOTOBKA K BBIMOJIHEHUIO M 3alIUTa MPAKTUYECKUX U JIAOOPATOPHBIX paboT C IOMOIIBIO
CHEIHUATM3UPOBAHHOTO MTPOTPAMMHOTO 00eCIICUeHUS;

— 3aIIUTa U WHAUBUIYaJIbHOE OOCYXK/IECHHE BBIMOIHICMBIX 3TAlOB PACYETHO-TPAYUIECKUX
pabor;

— TEXHOJOTMH aHalu3a CUTyalMd JUId AaKTHBHOTO OOy4YeHHs, KOTOPBIC MO3BOJIIOT
CTYZCHTaM COCIUHHUTH TEOPUIO M MPAKTUKY, IPEJACTaBUTh MPUMEPHI IPHHUMAEMBIX PEUICHUN U MX
HOCJICAACTBUM, JIEMOHCTPUPOBATh pa3IM4YHbIE MO3WIHMH, (OPMHUPOBATH HABBIKM  OICHKU
QIbTEPHATHUBHBIX BAPUAHTOB B BEPOSTHOCTHBIX YCIOBHUSX.

OOyueHune 1Mo AUCHUIUIMHE BEIETCS ¢ MPUMEHEHUEM TPAJUIMOHHBIX ITOTOKOBO-TPYITHOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHOIOTUH. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOIO
nporecca 1o JTUCHUIUIMHE UCTIONB3YIOTCS cleaylonye HH(POPMAMOHHO-TEIEKOMMYHHUKAIIOHHbIE
TEXHOJIOTUH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOEKTOpa U mporpammsl PowerPoint.

6.2 MeToanueckue yKazaHus 1Jis1 00y4AOUIUXCS 110 OCBOCHH IO TUCIHUNIIHHBI

CamocrosaTenbHass pabora SBISETCS OJHUM M3 BUAOB YyueOHBIX 3aHsATud. lLlens
CaMOCTOSATENIbHOW paboThl — MPAKTUYECKOE CAMOCTOATENbHOE IOJTY4YEHUE CTYJCHTaMH HaBBIKOB
paboThl B MporpaMme MaTeMaTUYeCKOro MOJEIUPOBAHMSI, pACCMATPUBAEMBIX B IIPOLIECCE N3YUECHUS
JUCLUIUINHBI.

AynutopHas caMOCTOsITeNIbHAsE paboTa MO JUCLMILIMHE BBINOIHIETCA HAa yUeOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueayautopHas camocrosiTenbHass paboTa  BBIIOJIHAETCS CTYACHTOM 10  3a/IaHuI0
npernojiaBaTessi, Ho 0€3 ero HemoCPEACTBEHHOTO Y4acTHsL.

3aoauu camocmoamenbHoil padomul CmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOH paboTHI;

- OCBOGHHE COJICPKAHUS TUCITUTIIIUHBI,

- yrayOseHne coiep >KaHus U 0CO3HaHWE OCHOBHBIX TOHATUN JUCIUTIIINHBL;

- HCNOJb30BaHUE MaTepuana, COOPAaHHOTO U TOJYYEHHOTO B XOJAE CaMOCTOSITENbHBIX
3aHITH U1 () (HEKTUBHON MOJITOTOBKU K 3a4€Ty U IK3aMEHY.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- CaMOCTOSITEIbHOE U3yUEHHUE OTJENbHBIX TEM TUCHUIUIHHBI;

- BBITIOJTHEHUE PACUETHO-TPAaPUIECKHUX padoT;

- IOATOTOBKA K TAOOPATOPHBIM U MPAKTUYECKUM 3aHSATHUSIM;

- oopmileHHE OTYETOB IO BHIMIOJHEHHBIM JTA0OPATOPHBIM paboTaM W IMOATOTOBKA K WX
3alIUTe;

- BBITIOJTHEHUE KYpCOBOU pabOTHI 1 0(hOpMIICHUE TTOSCHUTEIBHOMN 3aITUCKH

- IOATOTOBKA K 3a4eTy;

- IOJITOTOBKA K IK3aMEHY.

Jlis  BBIMOJMHEHHsS JIOOOTO BHIA CAMOCTOATEIBHOW pPabOThl HEOOXOAMMO MPONTH
CJIEIyIOIINE ITalbI:

- OTIpEeJIEIICHUE 1IeJIU CaMOCTOSTENIbHOM paboTHI;

- KOHKpETH3allus MO3HaBaTEILHOM 3a1a4H;

- CaMOOILIEHKa TOTOBHOCTH K CAMOCTOSITENILHOM paboTe;

- BBIOOD aJIEKBATHOT'O crioco0a JeMCTBYS, BEAYILErO K PEIICHUIO 3a/1a4H;

- IUIaHHpOBaHHE pPaboOThl (CaAMOCTOSITENFHOM WJIM C TIOMOMIBIO MPENoJaBaTeNs) Hal
3a/laHuEM;
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- OCYIIECTBIICHHE B TMPOIECCE BBIMOJHECHUS CAMOCTOSITEILHOW pPabOThI CaMOKOHTPOJIS
(TIpOMEXYTOYHOTO M KOHEYHOTO0) PE3yIbTaTOB pabOThI U KOPPEKTUPOBKA BHITIOJIHCHHSI pa0OTHI;

- pepnexcus;

- Mpe3eHTaIus pPaboTHI.

7 @oH] OLIEHOYHBIX CPEACTB

B mporiecce o0yueHus: UCTIONB3YIOTCS CIEAYIONMIUE OIEHOYHBbIE (DOPMBI CAMOCTOSITEILHOM
paboThI CTYJICHTOB, OLICHOYHBIC CPEJCTBA TEKYIIEr0 KOHTPOJSA YCIEBACMOCTH M MPOMEKYTOUYHBIX
aTTeCTallui:

- 3aIIUTa JJA0OPaTOPHBIX padoT;

- KOHTPOJIbHBIE Pa0OTHI;

- BBINIOJTHEHUE M 3alllUTa pacYeTHO-rpaduIecKux pador;

- 3a4ET;

- KypcoBas padoTa;

- DK3aMeEH.

OrneHOYHBIC CpEACTBA TEKYIIErO KOHTPOJS YCIIEBAGMOCTH BKIIIOYAIOT KOHTPOJLHBIC
3aJIaHus 110 TPAKTHYECKUM padoTaM MHIMBUYAJIBHO JUIS KaKI0T0 00YYaroIerocs.

B pesynbrare ocBOeHUS AUCIUTUINHBI (MOYJIIs1) GOPMHUPYIOTCS CIECTYIOIINE KOMIETCHITHHN:

Kon . HanMeHnoBaHue KOMIETEHIIUM BbIYCKHUKA
KOMIIeTeHIIUil
OIK-1 Crioco6eH UCTI0JIb30BaTh MOJIOKEHUS, 3aKOHBbI 1 METO/IbI €CTECTBEHHbIX HAYK H
MaTEMaTHKH JIJIsl peLIeHHsI 3a/1a4 MH)KEHEPHON JesITeTbHOCTU
Crioco0eH caMOCTOSITENTLHO MTPOBOAUTH SKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS U
OIIK-2 UCIIOJIb30BaTh OCHOBHBIE MTPHEMbI 00PaOOTKHU M MPEACTABICHUS MOTYUYECHHBIX
JTAHHBIX

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3Y/JIbTATOB 00yUYeHUsl

[TepeyeHb OLIECHOYHBIX CPEACTB MO JTUCHUILTHHE « IEKTPOIUHAMHKA U PACTIPOCTPAHEHUE

pPasoOBOJIH»
HaumenoBanue
Bun xonTpons
Ne KOHTPOJIS KpaTkas xapakreprcTuka KOHTPOJIS pe3yIbTaToB
n/n pe%ynBTaTOB pe3yIbTaToB o0yueHHs
ODYyHeHHA 00yueHus

3aauy BBIJAIOTCS MO KAXJIOMY pasfieny AUCIUILINHBI
U BBIMOJHAIOTCS CTYJCHTOM WHIUBUAyanbHO. [lpu
1. Texymuii upuuayasHas MpOBEpKeE npenoz[aBgTenL OLICHHUBAET I'}I/paBI/IJ'IBHOCI”)FB
Janata POM3BEICHHBIX pacueToB u COOTBETCTBHE
o opMIIeHHS pPEIlIeHHUs] YCTaHOBJICHHBIM TPEOOBAHHUSIM.
JlaGopatopnast paboTa  BBINIOJHSETCS  CTYJIEHTOM
uHAuBUAyanbHO.  OdopMIIeHHBIH  OTYeT  caaercs
IPEIo/IaBaTEII0 Ha  TPOBEPKYy B 3apaHee
5 Texymuit JlaboparopHas |yctaHoBIeHHBIH cpok. [Ipu mpoBepke mpernonaBareib
pabora OLICHUBACT Ka4yecTBO OQOPMIICHUS, MPABUIBHOCTD
pacueToB W BBIBOAOB 1o pabore. K 3ammre
nabopaTopHOM  paOOThl  JOMYCKAIOTCS  CTYACHTHI,
BBIMIOJHUBIIKME paboTy, 0hOPMUIH B COOTBETCTBUHU C
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TpeOOBaHUSAMHU OT4YET O JabopaTopHOl paboTe u
NpeJOCTaBIIM ero K 3amute. Kaxaomy CTyIeHTy
3aJaeTcd HE MEHee TpexX BOINPOCOB IO TeMe
nabopaTopHoit pabotel. HaGop BompocoB K 3amure
JIOBOJIUTCSI 1O CTYJICHTOB 3apaHee.

Texkymui

PacuetHo-
rpaduueckas
pabota

OOyuaroluiics B TeU€HHE CEMECTpa CaMOCTOATEIbHO
BBITOJIHSET psiJ pacYeTHO-TpapuuecKux padoT 1o TeMe
pasnena. [Ipu nposepke npernogaBareiib KauecTBO
odopmIIeHHs, TPAaBUIBHOCTh PACYETOB M BBIBOJIOB.

[IpomexyTo4HbIN

3auer

[TpoMexyTouHas aTTectanus oOydarommxcs B dopme
3ayeTa MPOBOAUTCA MO Pe3ysibTaTaM BBIIIOJIHEHUS BCEX
BUJIOB yueOHOU paboThl, MPEAyCMOTPEHHBIX yUSOHBIM
MJIAHOM TIO JJAHHOMW AUCIUIUTHHE (MOJIYJIIO), TIPYU 3TOM
YUYUTBIBAKOTCSA ~ pEe3yJbTaThl  TEKYIIEr0  KOHTPOJIs
yCIeBaeMoCTU B TeueHue cemectpa. OlLeHKa CTeNeHH
JOCTHXKEHUS 00y4aromuMucs TUTAHUPYEMBIX
pe3yiabTaToB OOydYeHHs] MO AUCHUIUIMHE (MOJIYJIIO)
MPOBOJIUTCSA MPENOAABaTEIEM, BEIYIIUM 3aHIATHS 110
JTUCIUIITNHE (MOMYIII0) METOJIOM SKCIIEPTHOM OIICHKH.
[lo wrToraM mNPOMEXYTOUHOW  aTTECTAUUU IO
aucuuIiiHe  (MOAYJII0)  BBICTaBISIETCA — OLICHKA
«3aYTEHOY» WJIU «HE 3a4TCHO».

3auer mpoBoauTCS B YCTHOM Qopme. B aynuropun
HAXOAWTCS TMpErnojaBaTesib U HE Oojee 5 YeIoBeK H3
YyHUClla CTYy/JEHTOB. Bo Bpems mpoBefeHHs 3a4yeTa €ro
y4acTHUKAaM 3allpellaercss HMeTh TMpu cede H
UCTIOJIB30BaTh CPEJICTBA CBSI3M (COTOBBIE TenedoHHI,
MUKpo(doHbl # T1p.). CTyIEHTy BbIIAaeTCS OWJIET C
TpeMsi TeOopeTHdecKuMu Bompocamu. KomnuecTso
JOTIONTHUTEIBHBIX BONPOCOB — He Ooyiee JIBYX.
KonnuecTBo JOMOMHUTENBHBIX BONPOCOB 3aBUCUT OT
MOJTHOTHI OTBETa CTyJAEHTa. BpeMs MNOATOTOBKH K
oTBeTy He Oonee 40 MUHYT.

K mpomexxyTo4yHO# aTTecTaluu JOMYCKAIOTCS TOJIBKO
CTY/ICHTBI, BBITIOJHUBIIINE BCE BUIbI YUYCOHOU pabOTHI,
NpelyCMOTpPeHHble ~ pabodeil  mporpaMMmoil 1o
JUCLIUIIIINHE

[IpomexyTouHbIN

DK3aMeH

[TpomexyTouHas aTTectanus oOydarommxcsi B GopMme
9K3aMEHa MPOBOJUTCS MO pe3yjibTaTaM BBIOJIHEHUS
BCEX BHJIOB Y4eOHOIl paboOThl, MPEeTyCMOTPEHHBIX
y4eOHBIM TJIAHOM I10 JTAHHOW TUCHUIIINHE (MOMIYJIIO),
IpyU 3TOM YUWUTHIBAIOTCS  PE3YIbTaThl TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTHU B TeueHue cemecTpa. OreHka
CTEMEeHH JOCTHXKEHHsI OOYyYaroIUMUCS TUIAHUPYEMBIX
pe3yapTaToB OOydYeHMs] MO AUCHUIUIMHE (MOJYJIIO)
MPOBOAMUTCA TPENOJaBaTENeM, BEIyIIUM 3aHITHS IO
JUCLIUIUIMHE (MOZYJII0) METOJOM SKCIIEPTHON OLIEHKH.
[Io wrToraM MPOMEXKYTOYHOW  aTTeCTallMd IO
JucuuIiiHe  (MOAYJII0)  BBICTaBISACTCS  OIICHKA
«OTJIIMYHOY», «XOPOIIO», «YAOBICTBOPUTEIHLHO» WU
«HEYOBJIETBOPUTEIILHOY.

Dk3aMeH MpoBOANUTCs B YCTHOU (opme. B aynuropuu
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HAXOIUTCSI He Oojee IIATH
CTYZCHTOB.

Bo Bpems mnpoBelneHHs SK3aMEHAa €ro y4acTHHKaM
3ampeniaeTcss HMMeTh INpu  cebe U MCIOJIb30BaTh
cpeicTBa CBS3U (COTOBBIE TelIeOHBI, MUKPO(OHBI H
np.). CTyneHty BblIaeTcs OWJIET ¢ TpeMsl BOIPOCAMHU.
Kosn4ecTBO OMONMHUTENBLHBIX BOIPOCOB — HE Oolee
nByx. KomuyectBo — JONMOJHUTENBHBIX  BOIPOCOB
3aBHCUT OT HOJHOTHI OTBETa CTyAeHTa. [|JIMTenbHOCTh
sk3ameHa 2 Jaca (120 muHyT).

K mpomexyToyHOU aTTecTanuu AOIYCKAKTCS TOJIBKO
CTYZEHTBI, BBIIOJIHUBIINE BCE BBl yUeOHOH paboTHhl,
NpeIyCMOTpPEHHbIE ~ pabodeld  mporpamMMmMon o
JUCLHUIUIMHE «DJIEKTPOJMHAMHMKA U PacHpOCTpaHEHUE

pauOBOJIHY.

npenoaaBarcjib U

[IpomexyTouHBIN

KypcoBas padota

KypcoBass pabora BBITIOJHAETCSI B COOTBETCTBHH C
WHAWBUIYAIBHBIM 33/IaHUEM, CIIAeTCS M0 OKOHYAHUU
16 wemenmm oOyuenus. PaGora pgomkHa  OBITH
BHIMIOJTHEHA ©  odopmiieHa B  COOTBETCTBUU  C
TpeOOBAaHUSMU M COJIEpPKaTh ONMUCAHWUE BBIMOTHEHUS
Ka)K70ro myHKTa 3ananusi. KypcoBas paboTa Beliaercs
BO 3-M CeMecTpe He mo3aHee 9-ii akageMUYeCKOMH
Henenu. ['paduk BBIIONHEHUS KypcOBOH pabOThI
caenyromuii: 1-8-s1 akagemMudeckas HeACIH - U3yUCHUE
TEOPETHUYECKUX OCHOB; 9-i akaJeMHYeCKOW Heens -
MOJIYYeHUSI 3aJIaHMsl Ha KYypCOByrO pabory; 9-13-s
aKaJeMUYeCKHe HEJEeNIH - BBITIOJHEHHE KypCOBOU
padoTHI, 14-16-1  akagemMudeckue  HedAenou -
[IpencraBieHre YHUCTOBOTO  BapWaHTa  KypCOBOU
pabotel; 18-1 akamemuueckas Henmens - 3amura
KypcoBOil  paboThl. 3amuTra KypcoBOi  pabOTHI
nmpoucxoauT B ¢dopMme IoKiaza ¢ mpe3eHTarued. Ha
3alUTe CTYJACHT KOPOTKO (3-5 MHH.) J0KjIaasiBaeT 00
OCHOBHBIX PEIICHHSIX M OTBEYaeT Ha BOMPOCHL. [Ipum
BBICTABJIICHUW OIICHKU TIPEMO/JaBaTelh  OIICHUBACT
pe3yabTaT paboThl, MyTh TOCTMKCHHS pe3yibTaTa W
YCTHYIO MTPE3SHTAIINIO Pe3yIbTaTa.

7.211Ikaja ¥ KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMUsI

IlokazaTenem OLICHHUBAaHUA KOMHeTeHHI/Iﬁ Ha Pa3jIMYHbIX JTallaX MHX (bOpMI/IpOBaHI/ISI

ABJIACTCA OJOCTHIXKCHUC OGy‘IﬂIOHII/IMI/ICH IUIAHUPYCMBIX PE3YJILTATOB O6y‘{eHI/IH oo JUCHUIIIIMHC

(MomyIo).
Kpurepuu oneHuBanust
IMoka3zaTennb 2 3 4 5
He 3auTeHno 3auTeHo
3HATh: OObyuaronuiics OO6yuatontuiics OO6yuaromuiics OObyuaronuiics
- OCHOBHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET ITOIHOE

TIOHATHS U 3aKOHBI
3JEKTPOIUHAMUKH,

IIOJTHOC
OTCYTCTBHE WUJIHU

HCIIOJIHOC
COOTBECTCTBUEC

YaCTUYHOE COOTBETCTBUE
CIAEAYIOUIMX 3HAHUM:

COOTBETCTBUE
CIEAYIOIINX 3HAHUM!
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CBSI3aHHBIE C HEJJOCTaTOYHOE CIIEIYIOILIIX - OCHOBHBIE - OCHOBHBIE
pacnpocTpaHeHne COOTBETCTBUE 3HAHUMU: TIOHATHUA U MOHATHS U
M PaJMOBOJIH; CJIEIYIOIIUX 3aKOHBI 3aKOHBI
- 0COOEHHOCTH 3HAHUM: - OCHOBHEIE 3IEKTPOJUHAMU 3IEKTPOJUHAMYU
JKCIIEPUMEHTAIbH HOHSITHS ¥ 3aKOHEI KU, CBSI3aHHBIE C KU, CBSI3aHHBIE C
OTO0 UCCIEIOBAHUS | - oCHOBHBIE IEKTPOMHAMHKH, pacrpocTpaHeH pacrpocTpaHeH
paauorpacc. HOHSATHSA ¥ 3aKOHBI | CBS3aHHBIE C nem nem
9JIEKTPOJUHAMHUKH, | paclpOCTPaHEHUE palruoOBOJIH; PaloOBOJIH,
CBSI3AHHELE C M PaIHOBOJIH; - 0COOEHHOCTH - 0COOCHHOCTH
pacIpocTpaHeHue 3KCHEPUMEHTAIEHOTO 3KCHEPUMEHTAIFHOTO
. n BaHUA u BaHUs
M PaIHOBOJIH; - 0COGEHHOCTH ccresioBa cciesioBal
aIu0Tpacc. auoTpacc.
DKCIIEPUMEHTAIbH pajmotrp Pajmotp
Jomyckatorcs CB00OOIHO onepupyeT
- 0COOEHHOCTH Or0 UCCIEI0BAHUS
HE3HAUUTeNIbHbIE IpUOOPETEeHHBIMU
OKCIIEPUMEHTAIbH | paJuoTpacc.
OLIMOKH, HETOYHOCTH, 3HAHUSMU.
oro uccrnenoanus | Jlomyckarores
3aTpyAHEHUS IpH
pazmoTpacc. 3HAYHTENBHBIC
AHATUTHIECKUX
OIIOKH,
oIeparnmsx.
HPOSBIISIETCS
HEJI0CTaTOUYHOCTD
3HaHWM, 1O psAY
roKazaTesen,
o0yJaromuics
HCIIBITBIBACT
3HAUUTEIIbHBIE
3aTpyAHEHUS IPH
OIIEPUPOBAHUU
3HAHWUSIMH IIPH UX
mepeHoce Ha
HOBBIE CHUTYaIllH.
yYMeThb: Ob6yuaromuiicst He | OOydgarommiics OO0yuaromuiics O0yuaromuiics
- BBISIBIIATD yMeeT UIIH B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET MOITHOE
¢busHaecKyo HEIOCTATOYHON HETIOJTHOE JaCTHIHOE COOTBETCTBHE | COOTBETCTBUE
CYIIHOCTb CTEIEHH YMEeT: COOTBETCTBHE CJICIYIOINX YMEHHUIL: CJICIIYIOIINX YMEHHUIL:
SIBICHUHN U CIIEYIOIINX
HPOLIECCOB B - BBIIBIIITH YMCHHH. - BBIIBJISITH (PU3WYECKYIO | - BBISBISITH (PM3HUECKYFO
paauoTpaccax u bHU3nIECKyIO CYIIHOCT SIBJICHHI U CYILHOCTb sBJIEHUH U
HpaBHIILHO CYIHOCTh - BBIIBIIATD IPOLECCOB B HPOLECCOB B
BBIOMPATh METOMIB | sipjierHmii 1 bu3HIeCcKyo pajaMoTrpaccax u pajauMoTrpaccax u
pacqera, MIPOLIECCOB B CYIIHOCTh MIPaBUIIBHO BBIOUPATh MPaBUJIBHO BHIOMPATh
- BBUIBIIATD panuoTpaccax u ABJICHUH U METO/Ibl pacueTa; METO/IbI pacueTa;
0COOEHHOCTH MPaBUIILHO IPOLIECCOB B
aJI0TPacc
pajmorpacc, BBIOMpATh METOZBI | PAIHOTpaccax u - BBIIBIISITH OCOOGHHOCTH | - BBISIBIISITH OCOOCHHOCTH
CYIIIECTBEHHO .
yi pacyera; HpaBUIILHO paauoTpacc, paauoTpacce,
BIUSTIONIHX Ha
m BBIOMpATH METO/IBI CYIIIECTBEHHO CyIIIECTBEHHO
acIIPOCTPaHCHUE .
pacrpoctp - BBIABJISITH pacdera; BJIUSIIOIIUX Ha BJIMSIFOIIUX HA
PaIMOBOIH U 6
0COOEHHOCTH pacnpocTpaHeHHe pacIpocTpaHeHHe
IIpaBHUIIBHO
p 5 paauorpacc, - BBIBIIATD PaJMOBOIH U NPABWIBHO | PaAUOBOJIH U IPABUILHO
BBIOUpATh
P CYILIECTBEHHO 0COOEHHOCTH BBIOMpATh BBIOMpATh
U3MEpUTENbHOE
5 BJIMSIONINX HA paguoTpacc, U3MEpUTENbHOE U3MEPUTENBHOE
o0opyoBaHue I
Py A pacnpocTpaHeHHe | CYLIECTBEHHO 00opyJoBaHUe 1 00opyJoBaHUE s
JKCIIEPUMEHTAIbH
P . | PaIMOBOIH U BJIUAIOLINX Ha IKCIIEPUMEHTAIbHBIX IKCIIEPHUMEHTAIBHBIX
BIX HCCIIEJIOBAHUM. . N
TPaBUIBHO pAcTIpOCTpaHEeHNnE | MUCCIECIOBAHMIL. HCCIIETIOBAHNIH.
BEIOMpATH PaAUOBOIH U ‘YMeHust 0CBOEHBI, HO CBo6oaHO oTIepupyeT
H3MEPHTENHHOE IPaBUITBHO JOITy CKaloTCs IpHOOPETCHHBIMU
obopynoBaHUe sl | BEIOHPATh HE3HAYNTENbHBIC YMEHHUSAMH, IPHMEHSET
SKCHEPUMEHTANBH | M3MEPHTENBHOE OIMIMUOKH, HETOYHOCTH, UX B CUTYyaIusX
BIX MCCJICIOBAHUI. | 00OpYIOBaHUE /Ui | 3aTPYJHCHUS IIPU MOBBIIEHHOM
9KCIIEPUMEHTAIbH | aHAIUTHYECKUX CJIOXKHOCTH.
bIX HCCIIEIOBAHUN. | ONepanusix, IepeHoce
Homyckarorcs yYMEHHUI Ha HOBBIE,
3HAUUTEIIbHBIE HECTaH/apTHBIC
OLINOKY, CHUTYallUH.
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MIPOSIBIIAETCS
HEI0CTaTOYHOCTh
YMEHHUH, 110 psAay
rokKaszareseu,
oOygaromumics
HCIIBITHIBACT
3HAYUTEIHHEIC
3aTpyIOHEHUS IPH
OTIEPHPOBAHUH
YMEHHSAMH TIPH UX
nepeHoce Ha
HOBBIC CUTYaIIUH.

BJIA/IeTh:
- OCHOBHbIMH
METOZaMH pacyeTa
paauoTpacc;

- HaBBIKAMH
paboTHI ¢
M3MEPUTETEHBIM
o0opyIoBaHUEM, a
TaKoKe IpHeMaMH
00paboTku 1
HpeNCTaBICHUS
TMMOJTYYCHHBIX
JaHHBIX C
MIOMOIIBIO
IPOrPaMMHOTO
obecriedeHusI.

OOyuaromuiics He
BlIaJeeT WIH B
HEIO0CTaTOYHOM
CTEIICHHU BlIaceT

- OCHOBHBIMH
METOJIaMH pacyera
paauoTpacc;

- HaBbIKaMH
paboTHI ¢
HU3MEPUTECIIbHBIM
00opyoBaHUEM, a
TaKXKe MpHeMaMu
00paboTKH 1
TpEICTaBICHUS
TOJTyYEHHBIX
JIAHHBIX C
TTOMOIIIBIO
TPOTPaMMHOTO
o0ecreueHHs.

OOGyuaromuiics B
HEJ0CTAaTOYHOM
CTEIICHU BJIAJICET:

- OCHOBHbIMH
METOZIaMH pacdeTa
paauoTpacc;

- HaBBIKAMH
paboTHI ¢
N3MEPUTCIIbHBIM
000pyI0BaHUEM, a
TaKKe MprueMaMu
00paboTku U
IpeICTaBICHUS
MOy 4YE€HHBIX
JIAHHBIX C
MTOMOIIIBIO
MIPOTrPaMMHOTO
obecrieueHusI.
OOGyuarouiics
HUCIBITHIBACT
3HAYUTCIIBbHBIC
3aTpyIHEHUS MIPU

Ob6yyaromnuiics
YAaCTUYHO BIIAJICCT:

- OCHOBHBIMH METOaMH
pacudeTa paguoTpacc;

- HaBBIKAMH PabOTHI C
HU3MEPHUTENBbHBIM
obopynoBaHueM, a
TaKKe MpHeMaMu
00paboTKH U
MPECTABICHHUS
MTOJTyYCHHBIX JIAHHBIX C
TTOMOTIIBIO
MPOTPaMMHOTO
obecrieueHwsI.
HaBbIku OCBOCHBI, HO
JIOITY CKAIOTCS
HE3HAYHUTENIbHbIC
OIINOKHU, HETOYHOCTH,
3aTpyAHEHUS IIPU
AHAJIUTUYCCKUX
oreparusx, mepeHoce
YMCHUMN Ha HOBEIC,

MMPUMCHCHUUN HECTAaHAAPTHLIC
HaBbIKOB B HOBBIX CUTYyalluu.
CUTyaluix.

OO6yyaronuiics B
MOJIHOM 00BbeME
BIIAJICET:

- OCHOBHBIMH METOJaMU
pacdera paauoTpacc;

- HaBBIKAMHU pabOTHI C
HU3MEPHUTENbHBIM
obopynoBanueM, a
TaKKe MpHeMaMu
00paboTKH U
MPEICTaBIICHHUS
MOJTYYCHHBIX TaHHBIX C
TIOMOIIBIO
MPOTrPaMMHOTO
obecrieueHus.
CB00OOHO IPUMEHSIET
MOJTy4EHHbIC HABBIKK B
CUTYaIUsIX TOBBIIICHHOM
CJIOKHOCTH.

IIIkaJjia OueHUBAHUS POMEKYTOYHOM ATTECTALlUM: 324eT

[IIxama
OLIEHMBAaHUA

Omnucaunue

3aureHo

BeimonHeHsl Bce BHIBI yueOHOW paboOThl, MHPEIyCMOTPEHHBbIE Y4eOHBIM
wi1aHoM. CTyZIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHM, HABBIKOB
NPUBEIECHHBIM B TaOJMIIAX IOKa3aTeNsIM, OMNEepUpyeT NIpHUOOpPETEHHBIMU
3HAHUSMM, YMEHUSMHU, HaBBIKAMHU, IIPUMEHAET UX B CUTYalUsX MOBBILIEHHON
CJIOHOCTH, HE HCIBITHIBACT 3aTPyJHEHUN MpPU aHAIUTUYECKUX OINeparusx,
NIEPEHOCE 3HAHUM U YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYALINH.

He 3auteno

CUTYaI1H.

He BbimonHeH onuH uian 6osee BUAOB y4eOHOUM paOoThl, MpeayCMOTPEHHBIX
yueOHbIM TUIaHOM. CTyIeHT JAEeMOHCTPUPYET IIOJHOE OTCYTCTBUE WU
HEI0CTaTOYHOE COOTBETCTBME 3HAHWM, YMEHUI, HaBBIKOB NPUBEACHHBIM B
TaOJIUIIAX TMOKA3aTeNsIM, JOMYCKAIOTCS 3HAUUTENbHBIE OIIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB MO pAAY TOKa3aTeJeH, CTYACHT HE
MOJKET OINEpPUpPOBaTh 3HAHMSAMM M YMEHUSMHU IIpU HUX INEPEHOCE Ha HOBBIE
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Ixana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3AMEH

[Ikana orieHuBanusd

Omurcanue

OTJIINYHO

BrimonHeHbI BCe BUBI padOTHI, MPEIYyCMOTPEHHBIE YUEOHBIM IIJIAHOM.
OO6yuarommiics JIEMOHCTPUPYET BBICOKHUH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CUCTEMATUYECKOE
u TiayOokoe 3HaHHME y4eOHOro Marepuana, CBOOOJIHO BBIOJIHSET
MIPAKTUYECKHE 3a7aHusi, CBOOOJHO OMEpUPYET 3HAHHUSIMH, YMEHUSIMHU,
MIPUMEHSIET UX B CUTYAIMsIX NOBBIIICHHON CI0KHOCTH.

Xoporo

BrImoniHeHBI BCe BUIBI pa0OTHI, PEYyCMOTPEHHBIC YUECOHBIM IIJIAHOM.
OO6yuarommmiics JIEMOHCTPHUPYET CpeaHui YPOBEHb
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHUS, YMCHHS
OCBOEHBI, HO JOMYCKalOTCAd HE3HAYUTeNIbHbIE OIIMOKHU, HETOYHOCTH,
3aTpyAHEHUS] MPU AHATUTHYECKUX ONEpalMsIX, MEPEeHOCe 3HAHUN U
YMEHHI1 Ha HOBbIE, HECTAHJAPTHBIC CUTYAIIHH.

Y,HOBHGTBOPHTCJIBHO

BrimonHeHBI BCe BUIBI pa0OTHI, PEYyCMOTPEHHBIC YUECOHBIM IIJIAHOM.
OO6yuarommmiics JEMOHCTPUPYET MOPOTOBbBIN YPOBEHb
cOPMHUPOBAHHOCTH  KOMIIETEHIIMI: B XOJA€  KOHTPOJBHBIX
MEPOIPHUATHI  JTOMYCKAIOTCSI OMIMOKH, TMPOSIBISAETCS OTCYTCTBHE
OTJIEbHBIX 3HAHWUH, YMCHHI, HABBIKOB, OOYYAIOIIUICS WCHBITHIBACT
3HAQUUTENIbHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHMM 3HAHUSAMU U
YMEHUSIMH NIPU UX MEPEHOCE HAa HOBBIE CUTYAIIUHU.

HeynosierBoputensHo

He BbInoiHeHbl Bce BHUIABI PaldOThl, HPEAyCMOTPEHHBbIE Y4eOHBIM
wiaHoM. OOydaroluiicss HEe MOKeT I0Ka3aTh 3HAaHUS Ha YpPOBHE
BOCIIPOU3BEJCHUST M OOBACHEHHS HH(POpPMAIMU, JAEMOHCTPUPYET
MUHHMAJbHBIE 3HAaHUS TEOPETHYECKOTO MaTepuayia, JOITyCcKaeT
CYIIECTBEHHbIE OIIMOKH, HE MOXET IO0Ka3aThb HWHTEIJICKTyaJbHbIC
HaBBIKH PEIICHHS MTPOCTHIX 3ajad.

IIkana oueHUBaHKMS MIPOMEKYTOYHOM aTTeCTALMM: KypcoBasi padora

HaunmenoBanue KOHTpOIIsS
pe3yabTaToB 00yUEeHUS

IIIxana oreHNBaHNA Ormmcanne

Brmmonnenue u 3ammra
KypCOBOH pabOTHI

KadecTBO MOSICHUTEIILHOW 3aITUCKU:
2 OaJiia — OSICHUTETbHAS 3aIHCKa
BBINOJIHEHA 110 TPEOOBAHUSM
METOAMYECKUX YKa3aHUN Kadeapsl,
UMEET BBIITOJHEHHYIO
COOTBETCTBYIOIIE O(OPMIICHHYIO
rpadM4ecKyro ¥ PacCYeTHYIO YaCTH.
1 Gamm — mosicCHUTENbHAS 3aIMCKa
BBINOJIHEHA 110 TPEOOBAHUSM
METOAMYECKUX YKa3aHUN Kadeapsl,
uMeeT OmMOKH B TpadyuuecKon
pacUeTHOM YacTH.

0 Gasut — MOSICHUTEIIbHAS 3aITHCKA
BBINOJIHEHA HE TI0 TPEOOBAHUSIM
METOAMYECKUX YKa3aHUW Kadeapsl U
UMEET KPUTUIECKHE OIHOKH B
rpaduyueckoit 1 pacueTHOM YacTH.

OTan4HO:

KonnyectBo HaOpaHHBIX
0aJuI0B 3a MOSICHUTENIbHYIO
3aMMCKY U 3alIUTy paboThI
—-5.

Xopomo: Konnuectso
HaOpaHHBIX OAJIJIOB 32
MOSICHUTENBHYIO 3aITUCKY U
3amuTy paboTsl — 4.

Y 10BIIETBOPUTENBHO:
KonnyectBo HabpaHHBIX
0aJJI0B 3a MOSICHUTENIBHYIO
3aMUCKY U 3alIUTy paboThI
3.
HeynoBneTrBopuresnbHo-
KonmvecTBo HaOpaHHBIX
0aJuIOB 3a MOSICHUTEIIbHYIO
3aIMCKY M 3alIUTy paboThI
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meuee 3.

3amuTa KypcoBoi paboTHI:

3 Oayta — TIpH 3alIUTe CTYIEHT
MOKA3bIBaCT ITyOOKOE 3HAHKE BOTIPOCOB
TEMBI, CBOOOHO ONIEPUPYET TaHHBIMH
pacyeToB, JISTKO OTBEYAET Ha
MIOCTaBJICHHBIC BOITPOCHI

2 Gajia — pu 3aIIuTe CTYCHT
MIOKa3bIBACT 3HAHUE BOIIPOCOB TEMBI,
OIepUpYyeT JaHHBIMU pacueToB, 0e3
0COOBIX 3aTPyIHEHHI OTBEYACT Ha
MIOCTaBIICHHBIC BOTIPOCHI

1 Gasyut — rpu 3anUTe CTYACHT
MPOSIBIISICT HEYBEPEHHOCTh, MIOKA3bIBACT
ciaboe 3HaHHWEe BOIIPOCOB TEMBI, HE
BCEI/Ia JacT NCUYCPITBIBAIOIIIEC
apryMEHTHPOBAaHHBIC OTBETHI HA
3aJIaHHBIC BOIIPOCHI

0 GayuTOB — IIpY 3aIIKUTE CTYICHT
3aTpyIHSETCS OTBEUATh Ha
MIOCTaBJICHHBIC BOIIPOCHI IO €€ TeME, HE
3HAET TEOPUH BOIPOCA, TIPU OTBETE
JIOITYCKAET CYIIECTBEHHBIE OIIMOKH.

HIkana oueHMBaHUs TEKYIIEr0 KOHTPOJISA

HaunmenoBanue
KOHTPOJIA [Ikana oleHUBaHUS Onucanue
PE3yNIbTaTOB
00yueHus
Brimonnenue 3auteHo: 2 u 6onee 6ANIOB. B kaudectBe (opM TEKymIEro KOHTPOJIS
nabopaTopHOI OOmmit OGannm CKIAIBIBACTCS W3 | UCIIONB3YIOTCS OTYETHI o
paboThI 10 TeMe CIIEYIOIINX TOKa3aTeNeH: 1a060paTOPHBIM pabotam. K
paszzmena - paboTa BBIMIOJIHEHA B CPOK; BBITIOJTHCHHUIO  JTA0OPATOPHOW  pabOTHI
- oopMmieHHe paboThI JIOTTY CKaIOTCSI oOyuJaromuecs,
COOTBETCTBYET TPEOOBAHWUSIM; MTOITOTOBUBIITHE MTPOTOKOJTBI
- pacueTHas u rpaduveckas BBITIOJTHEHHSI pa0OThI B COOTBETCTBHH C
9acTh BBITIOJHEHBI BEPHO; JEHCTBYFOIIUMUA METOINICCKUMHU

- BBIBOJIBI 110 PabOTE JTOTUYHBI U
000CHOBAHBI.

ykazaHnusmMu. OT4eT 1o J1abopaTOpHOM
paboTe CoMEP KUT MPOTOKOJI MPOBEICHUS
paboThI, pacdeThl, rpa@UUecKyt0 4YacTh,
BBIBO/JIBI.

PacuetHo-
rpaduueckas
pabota

«OTa4HOY:

- paboTa cliaHa B CpOK;

- pacueTHas u rpaduveckas
YaCTh BBITIOJHEHBI BEPHO, JTUOO
MMEIOTCSl HE3HAUUTEIbHBIE
HEJ0YEThl, HE BIUAIOLIUE Ha
KOHEUHBIHN pe3yJIbTar.
«XO0polI0»: pacyeTHas 4acTh
BBITIOJIHEHA BEPHO; B
rpadUIecKoil 4acTu ecTh
HEJIOYETHI.

3apnanne Ha PI'P BblmaeTcss Ha mepBom
3aHATHM COOTBETCTBYIOIIEr0 pasjena
mucimmumael.  PITP gomkHa — OBITH
BBITIOJTHEHA B COOTBETCTBHU c
JEUCTBYIOLLIUMH METOANYSCKUMU
YKa3aHUSIMU.
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«Y IOBIIETBOPUTEIILHO»: B
pacyeTHOM U rpauIecKoit YacTu
€CTb HEJJOUETHI.
«HeynoBneTBOpUTENBHO»: B
pacueTHOH U TpaguUecKoi YacTH
€CTh IpyOBbIC OIIMOKH.

WuausBuayanbuble | « OTIMYHON:

3agauun

- 33]]a4a CJlaHa B CPOK;
- pacyeThl BBIIIOJHEHBI BEPHO,
pe3yJIbTaT NPEeJCTaBIEH C
JIOCTaTOYHOM TOYHOCTBIO U B
TpeOyemMoii pa3MEepHOCTH;

- 0(hOpMIICHHE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUSIM.
«XO0poI110»: pacueThbl BHIMOIHEHBI
BEPHO, HO MPEICTaBICHBI
HMMEIOTCSI HEJJ0UEThI B
MIPEJICTaBICHUU PE3YyJIbTATOB WU
odopmiteHnn.

«Y 1OBJIETBOPUTETILHO»: B
pacyeTax ecTb HE3HAUUTEIIbHbIC
ommOku, opopmieHue He
COOTBETCTBYET TPEOOBAHUSIM.
«HeynoBneTBOpUTENBLHOY: B
pacyeTax rpyObie OIUIHOKH.

33}13‘11/1 BBIIAOTCA Ha IICPBOM 3aHATHU
COOTBCTCTBYHOLICTO pas3aciia
JUCHUITIIINHBI. 33,2[3‘-11/1 JOJIXKHBI OBITh
BBIIIOJTHCHBI B COOTBETCTBHU C
ﬂCfICTBYIOHIHMH MCTOJUYCCKHNMHU
YKa3aHUsAMMU.

7.3 OueHo4HbIE CpeACTBA

7.3.1 Texymnii KOHTPOJIb

pruepbl munoevix 3a0ay

3amaua 1. VM3BecTHa MIOTHOCTh MOTOKA MOITHOCTH. ONpeaenuTh ACHCTBYIOIEE 3HAUCHUE
HaIPSKEHHOCTH 3JIEKTPUUYECKON COCTABIISIONIEH MOJISI 3JIEKTPOMArHUTHOU BOJIHBI.

Bap.

I1,
nBt/m? 24

62

61

93

91

3anauva 2. Omnpenenuts HANPSYKEHHOCTb IOJI IPH PacHpOCTPAHEHUH PAIUOBOJIHBI B
CBOOOZHOM TNPOCTPAHCTBE, €CJIM M3BECTHBI MOUIHOCTh M3JIy4eHUS, KOI(DPHUIMEHT HANpaBICHHOTO

JIeHCTBUS aHTEHHBI U pacCTosIHHUC.

Bap. 1) 8
1 5
P, Br 00 000 000 000 000 000
2 1 1
D . 4 4 ,a 2|
} 3 1 5 1 4 1
KM 46 00 0 00 0 00
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3anaua 3. Onpenenuts K03()PUIMEHT MOIIOMICHUS, €CJIM U3BECTHBI 4YacTOTa U MapaMeTphl
CpeJIbl.

Bap. a o 8 2 0 e
g 10 4 80 10 4 80
g, CM/M 0,01 0,001 4 0,01 0,001 4
f, k['y 300 30000 20 200 60000 30

3anada 4. 3agaHbl 4acTOTa U MPOTHKEHHOCTh Tpacchl. OnpenenuTh paguyc NepBOM 30HbI
®peHens s CepeIuHbI TPACCHI.

Bap. a 0 B r I e
f k[ 4 6 75 2 6 7,5
r, KM 35 40 45 20 35 40

33,[[ aya 6. M3BecTHa HAIps>XKEHHOCTD ITI0JIsA, OIPEACTIUTD INIOTHOCTH ITOTOKAa MOIITHOCTH.

Bap. a 0 B r I e

E,, MB/m 4,24 6,62 9,93 13 15 17

3212[ aua 7. M3BecTHa HaIps>KCHHOCTD IMOJIA, OIPCACTIUTD IJNIOTHOCTD IMTOTOKA MOIIHOCTH.

Bap. a 0 B r I e
Ea 471 125 75,4 264 538 628
MKB/M

3agaya §. Ompenenuts MOIIHOCTh  HM3JIyYeHHs, €CIM  M3BECTHBI KO3 duimeHt

HAINpaBJICHHOTO JCWCTBUS aHTCHHBI, PACCTOSIHUE W HAIPSDKEHHOCTH IOJISl TIPU PACTIPOCTPAHEHUH B
CBOOOJIHOM MTPOCTPAHCTBE.

Bap. a 0 B r I e
D 100 50 10 75 10 30
r, KM 1000 500 100 25 300 200
Ea 144 216 192 173 576 432
MKB/M

3agaya 9. Ompenenuts MOIIHOCTh  HM3JIyYeHHs, €CIM  M3BECTHBI  Kod(dduimeHt

HAINpaBJICHHOTO JCWCTBUS aHTCHHBI, PACCTOSIHUE W HAIPSDKEHHOCTH IOJIS TIPU PACTIPOCTPAHEHUH B
CBOOOJIHOM MTPOCTPAHCTBE.

Bap. a 6 B r I e
A, M 15 1250 15000 5 1500 20000
g 4 10 80 4 10 80
o, CM/M 0,001 0,01 4 0,001 0,01 4
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3agaya 10. OmnpenenuTh MOIIHOCTh HM3JIy4EHHUS, €CIM H3BECTHBI KO3 duimeHt
HaMpaBJIEHHOTO JAECUCTBUS aHTEHHBI, PACCTOSHUE U HANPSHKEHHOCTH IOJIS PU PaclpoOCTPaHEHUH B
CBOOOTHOM IPOCTPAHCTRBE.

Bap. a 0 B r I e
f, x['n 300 30000 20 200 60000 30
g 10 4 80 10 4 80
o, Cm/m 0,01 0,001 4 0,01 0,001 4
X, M 2 10 10 15 2 15

3amaua 11. Paccuurarh 1S 2IEKTPOMArHATHOM BOJIHBI COTJIACHO TaHHBIM B Ta0. 1:

1) nepuon;

2) IUKIMYECKYIO YacTOTY;

3) AnuHY BOJIHBI B BaKyyM€;

4) cKOpOCTH paclpoCTpaHEHUs B CPE/IC;

5) nnauHy BOJHBI B Cpefe.

CuuTaTh, YTO OTHOCHUTENIBHAS TUAJIEKTPHYIECKAsl MPOHUIIAEMOCTh & HE 3aBHCHT OT YaCTOThI BOJHHI f.

CKOpOCTh 2JIEKTPOMAarHUTHEIX BOJH B BaKyyMe NpHHATH paBHOil 3-10% m/c. TlomyueHHble pe3yibTaThl
OKPYTJINTH IO TpeX 3Havamux nudp. Pemenue npeacTaBuTh COriacHO YCTaHOBICHHOMY (opMaTy.

Tabmmma 1
Bapuant Marepuan OTH. IUDIEKTP.
l;\fg Hacrora f (cpena pacanCTpaHeHm) HpOHI/IHaCMOCTIID) g
1 150 xI'y Bona 81
2 420 MI'g Crexno 6,0
3 341TL Crexno 75
4 0,54 TT'y Crexno 9,6
5 320 xI'x Cirona 5,4
6 215 MI'n Macio TpanchopMaTopHOE 2,0
7 2,151Tn Macio TpanchopMaTopHOe 2,3
8 0,96 TT'y Maciio KacTopoBoe 4.8
9 780 k' Macio 0JIMBKOBOE 3,0
10 234 MTI'y CHupT 3THIIOBBIN 24,5
11 20T CrupT METHJIOBBIH 33,7
12 1,9 TI'n TTonusTunex 2,3
13 960 xI'g IInexcurinac 3,5
14 4,5 MI'n Ddup 4,3
15 731TL Kepocun 2,1
16 0,75 TT'y Crunuaap 2,2
17 234 xI'u Toayoun 2,4
18 23 MI'n Aneron 21,5
19 5,12TT Hemmodan 3,5
20 2,15 TI'n JIén 73
21 370 k' Mmunepun 43
22 57 MI'g Bensun 1,9
23 14,1 I'Tn bensun 2,0
24 1,05 TI'g IMosukapOoHaT 2,8
25 580 Iy IMosukapOoHaT 29
26 56 MI'g IMosukapOoHaT 3,0
27 49,7 1T [Mosuctrpon 2,6
28 0,85 TI'y [Mosuctrpon 2,5
29 650 xI'y Crexno 8,1
30 941 MI' OpraHnyecKoe CTEKIIO0 3,5
31 1,31 TTn OpraHnyecKoe CTEKIIO0 3,7
32 0,94 TI'y OpraHuyecKoe CTEKIO0 3,9
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33 282 k11 Hennyaoun 41
34 375 MI'g ITenomact 1,0
35 2,191Tn ITenomact 1,2
36 816 k'l Ksapig 3,6
37 14,1 MI'g Cnrona 6,0
38 85,4 MI'y Kayuyk 2,4
39 0,14 TI'g Maciio Ba3eJIMHOBOE 2,0
40 65,9 MI'1g I'etnHakc 55

(I)OpMaT NnpeacraBjJdeHusl pe3yjabTaTra

Jano Pemenue
f=131ITQ
=29
c=310%m/c
T-?20w-7?
o—2v=21-7

Otger: T= = P Ao = V= A=

Ilpumep pacuemno-zpaghuueckoit pabomol

PaccunTarh KOHGUTyparuo 00JI1acTH, CyIIECTBEHHON MTPHU paclpoCTPaHEHUH PaJUOBOIH, IS
JUIMHBI BOJIHBI A, €CIIM PAcCTOSHHE MEXIY HCTOYHMKOM A u npuemHukoMm B paBHo L. Pacuer
npoBecTH He MeHee yeM Juis 20 paanycoB 30H PpeHens ¢ Homepamu N =1un = 8.

Pesynbrar npeacraButh B BUjae rpaduka 3apucumoctu Y = f(X) (cm. puc. 1).

Yy, M

n=8 A=128m

150

100

50

0

-50

-100

-150

-200

Puc. 1. Ilpumep npezacraBienus: pe3yabTaToB pacuera

MeTonnyeckue peKOMEHIAUHA

Konduryparnmro cyniecTBeHHOM 001aCTH ONPEEISIOT 10 paanycaM 30H Openens s
MJIOCKOCTH, TepreHauKyIsspHoi muaun AB (puc. 2).
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Puc. 2. IToctpoenue 301 @penens Ha INIOCKOCTH

[Tpu cobmonenun ycioBus L >> A paguyc 30HBI ¢ TPOU3BOIBHBIM HOMEPOM N MOKET OBITh
BBIYHCIICH 110 (hopMyJIe:

ApoTo
—n
Pot 7o

rae N — [ejoe 4uclio; A - AJIMHA BOJIHBI, pg — KpaTanZmee pacCTosIHUEC OT MCTOYHUKA A a0
IIJIOCKOCTH, Ty — KpaTqafILuee pacCToOsAHUE OT IPUCMHHKA B J0 IINIOCKOCTH.

[Tockonbky L = p,y + 19, TO popMyTy YAOOHO MPEICTABUTH B BUJIC:

Apo(L — po)
— ™

[TocnenoBarenbHO 3afaBas 3HaueHWs Qo B auanasone or 0 po L, mnomydaror
COOTBETCTBYIOIIME 3HAueHus panuyca 30Hb Ppenens Rn. [Ipu moctpoenun rpaduka OTAETHHO
CTPOSIT BEPXHIOI YacTh 00JacTH (MOJIOKHUTENbHBIE 3HaueHHs Rn) W HIKHIOIO 4acTh
(oTpHLaTenbHBIC 3HAYEHHS Rn).

Tunoevle 6onpocwl K 3augume 1ado0pamopHsIxX padom

Paszngen 1

1. Yto moHMMAETCS 1MOI BOJTHOBBIM MPOIIECCOM?

2. KakoBbI 001111€ CBOICTBA BOJTHOBBIX MPOIIECCOB?

3. Kakast Bo;tHa Ha3bIBaeTCS TapMOHUYICSCKOM ?

4. Yto Takoe ¢GpoHT BONHBI? KakoB OH 1 IUIOCKUX, UWJIUHAPUYECKUX U
cepuyeckux BoaH?

5. UTo Takoe BEKTOp MIOTHOCTH MOTOKA MOIIIHOCTH?

6. Kakue BOJIHOBBIE SIBIICHHS CBSA3aHBI C PAaCIpOCTPAaHEHHUEM DJIEKTPOMATHUTHBIX U
aKyCTUYECKHX BOJIH?

7. Kakue yeTblpe BEKTOpa CiIy>XaT MaTeMaTHU4YECKOW MOJEINBIO 3JIEKTPOMAarHUTHOTO
noss? KakoBbl X pa3mepHOCTH?

8. Kak 3ammceiBatoTcst MaTepraibHbIe YPAaBHEHUS UIT BEKTOPOB AJIEKTPOMArHUTHOTO
MOJIS1 B BaKyyMe U ujeanbHoM nudiiekTpuke? KakoB ux guzndeckuit cMpici?

9. Kakyo pa3MepHOCTh UMEET AUAJICKTpUUYecKas MpOHUIIaeMocTh B cucteme CHU?

10. Kakyro pasMepHOCTh UMEET MarHUTHasl MPOHUIIaeMOCTh B cucteme CI?

11. Kak BBOJATCS OTHOCHUTEIbHBIC 3HAYCHUS] JUAJICKTPUUECKOH M MArHUTHOM
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IpOHULIAaeMOCTEN?

Pa3pnea 2

1. Kakas cpena Ha3bIBaeTCsl UACATbHON TUICKTPUUCCKOM ?

2. Kak xnaccudunmpyrorcss cpeapl IO BEIWYMHE W BHUAY (YHKIIMOHAIBLHOMN
3aBUCHUMOCTH MX DJIEKTPOIUHAMHYECKUX TapaMeTpoB?

3. Kakue cpenpl Ha3pIBalOTCA JUHEWHBIMM M HEJIUHEHMHBIMH, OJHOPOJIHBIMU U
HEOJHOPOIHBIMH, U30TPOITHBIMU U aHW30TpoNHEIMU? [IpuBeMTEe MPpHUMEpHIL.

4. Kakue (pusnyeckue 3aKoHbl OTpakaloT ypaBHeHHsI MakcBesuia?

5. 3anummuTe yeTbipe ypaBHeHUs MakcBesia B AudpepeHIuaibHOl U HHTErpabHOM
dhopmax. KakoB ux puznueckuit cMpici?

6. Kakoe mosie Ha3pIBaeTCss MOHOXPOMATHYCCKHUM? 3alMIIUTE IEPBOC U BTOPOE
ypaBHEeHMs] MaKkcBesuIa 111 KOMIUIEKCHBIX aMIUTUTY/1 BEK TOPOB TOJIA.

7. YTO Takoe TaHT'€HC yIja AUJIEKTPUYECKUX MTOTEPh?

8. KakoB @Qusnueckuili CMBICI BEIMYMH, BXOJAIIMX B YypaBHeHUEe OajaHca
MTHOBEHHBIX 3HAYEHHUI MOIIHOCTEH B 3JIEKTPOMArHUTHOM Iosie?

9. Uro Takoe Bektop IloitnTnara? Kak ero paccunrars? KakoBa ero pasmMepHOCTh?

10. Kak BBOJUTCST KOMILUICKCHBIN BekTOp [loiiHTHHTA?

11. Kakue coOTHOIIEHHS HAa3bIBAIOTCS TPAHUYHBIMU YCJIOBUSIMU JJIs1 BEKTOPOB IOJIsA?

12. KakoBbl pu3HYECKHE MPUINHBI N3MEHEHHsI BEKTOPOB TTOJISI HA TPaHUIIE pa3jeria
IByX cpen?

13. 3anummTe rpaHUYHBIE YCIOBHS ISl KOMITIEKCHBIX aMIUTATY BEKTOPOB IO Ha
IIOBEPXHOCTHU UJEAIBHOTO IPOBOIHUKA.

Paznen 3

1. 3anummuTe penieHHe OJHOPOIHBIX BOJHOBBIX ypaBHEHUW [JIs IUJIOCKUX BOJH,
PacIpOCTPAHSIOMINXCS B UACAIBHON TMAJIEKTPUYECKOM cpesie BAOJIb OCH Z.

2. Kak B MeTone KOMIUIEKCHBIX aMIUIATYJ HaXOJATCS MIHOBEHHBIE 3HAYCHHS
BEKTOPHBIX U CKAJIAPHBIX BEIUYUH?

3. [1mockast BoiHaA pacrpoCTpaHsAeTCs BIOJb OCH Z B OJHOPOIHON M30TPOITHON Ccpelie
C MPOBOJAMMOCTBIO OTIIMYHOM OT HyJid. Bektop E BOIHBI HampaBiieH BJIOJb OCH X. 3alUIINTe
KOMIUJIEKCHBIC aMIUTUTYbI BEKTOPOB E 1 H 1 UX MTHOBEHHBIC 3HAUYCHUSI.

4. Cdopmynupyiite omnpeneneHds M 3alUIIATEe pacueTHble (opMyibl (pa3oBOi
CKOPOCTH, JJIMHBI BOJIHBI U XapaKTEPUCTUUECKOTO COIIPOTUBIICHUS CPEJIbI.

5. KakoBa ¢a3a xapakTepuUCTHYECKOr0 CONPOTUBIICHUSI PEaIbHOTO MPOBOIHUKA?

6. Utro Takoe TiryOMHAa NMPOHUKHOBEHUS AJIEKTPOMArHUTHON BOJIHBI B MPOBOISIIYIO
cpeny?

7. YTo Ha3pIBaeTCs MOJSPU3ALMEN FJIEKTPOMArHUTHBIX BOJIH?

Paznen 4

1. Hapucyiite Bektophl [loWHTHHTA majarolieil, OTPaXXKEHHOW W Tpe- JTOMJICHHOM
BOJIH y I'paHuUllbl pa3zaena. [Tokakure MmiIocKoCTh MaJeHUS M YIVIbl MaJIeHUsl, OTPAXKEHUS U
MIPEJIOMJICHHUS.

2. Ilo xakoMmy TMpHU3HAKy OMPENENSIOTCS TEePIeHIUKYIJIIpHas H IapajulebHas
JIMHEWHBIE MOJISIPU3alMY Na1at0IIei BOJTHbBI?

3. ChopmynupyiiTe U 3aTUIITUTE TIEPBBIA U BTOPOH 3akoHBI CHeIuIHyca.

4. Jlatite onpeneneHus K03QPUINEHTOB OTPAXKEHUS U MPETOMICHUS (TIPOXOKICHHUS).

5. 3anumute Gopmynsl DpeHenst s cirydas NEepPHeHAUKYISIPHON W TapajuieIbHON
MOJISIPU3aLMIX Maaroeld BOJIHBI.

6. [lpy KakuMxX YCIOBHSIX MOXET HAONIONATHCS IIOJHOE OTPAKEHHWE OT TPAHHUIIBI
MJCATBHBIX TUAJIEKTPUYECKUX Cpea?

7. Kakas BoJIHa Ha3bIBA€TCS CTOSIYEH?
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8. Ilpu KakuX yCIOBUSAX MOXKET HAOIIOAATHCS OTCYTCTBUE OTPAKEHHON BOIHBI?

9. Yro nonumaetcs nox kodhGuimeHToM Oeryiieid BOJTHbI?

10. [Maiite ompezneneHusi MOBEPXHOCTHOM M HampasisieMod BoiH. KakoBbl ux
0COOEHHOCTH?

11. 3anumure U MOSICHUTE NMPUOIMKEHHBIE TpaHUYHbIE ycnoBus JleonToBrnua. Kak
BBIYUCJIISIETCS MOIHOCTD ITOTEPh B IPOBOJHUKAX?

Pazgea 5

1. 3anumure HeogHOpPOAHBIE ypaBHEHHUs ['enpMrosnbua s KOMIUIEKCHBIX aMILIUTY/]L
BEKTOpOB noJist Eu H.

2. Kak BBOASITCS BEKTOPHBIN M CKAJISIPHBII 2JIEKTPOIMHAMUYECKHE MOTSHITHAIIBI?

3. 3aduem mnpuMeHsieTcsd KaauOpoBka IOTeHUHaoB 1o JlopeHily M mnouemy oHa
BO3MO>KHa?

4. 3anuuuTe pelieHue HEOJHOPOIHOIo ypaBHEHHUs ['enbmrosbia st KOMIUIEKCHOM
aMIUIMTYAbl BEKTOPHOTO 3JIEKTPOAMHAMHUYECKOTO NOTEHIMAJIA.

5. JlaiiTe onpeniesieHUE 3IEMEHTAPHOTO AJIEKTPUUECKOTO U3TydaTeIs.

6. 3anumuTe BekTOpbl E U H MO 3JIE€MEHTApHOrO 3JIEKTPUYECKOro H3JIydaTess U
chopmynupyiite obmime cBoiicTBa mojA. [lo kakomMy NpU3HAKY BBIICISIIOTCS OJIVKHSS,
IIPOMEKYTOUYHAS Y JAJIbHSISA 30HBI MOJISI JIEMEHTAPHOTO JIEKTPUYECKOTO U3TydaTens?

7. Yto Ttakoe nuarpaMmma HampasieHHOCTH? IlocTpoiiTe nuarpamMmbl HallpaBI€HHOCTH
AJIEMEHTAPHOIO 3JIEKTPUUYECKOIO0 M3JIyyarTeslsli B MEPUAMOHAIBHOM M 3KBAaTOPUAIBHOMN
IJIOCKOCTSIX B MOJISIPHOM CUCTEME KOOPIMHAT.

8. Uto Takoe 351eMeHTapHbIi MarHUTHBIN U3Ty4daTesb?

9. [MocTpoiiTe AHarpaMMbl HAIPABICHHOCTH JIEMEHTAPHOTO MAarHUTHOTO H3JIydaTess
B DKBAaTOPHUAJIBHONW U MEPUINOHAIBHON IIJIOCKOCTSX B IOJPHOM CUCTEME KOOPAUHAT.

10. UYro mpencraBiaser cobOou anemeHnT [roiirenca? KakoBa ero amarpamma
HanpaBJIE€HHOCTU?

Paznen 6
1. Ilo kakoMy mpuU3HaKy KJIacCU(PUUIUPYIOTCS HampasisieMble BoJHbI? JlaiiTe
ONpeNeNIeHUs]  DJEKTPUYECKHUX,  MArHUTHBIX, THOPUAHBIX M  [O-  IEPEeYHBIX

3JIEKTPOMArHUTHBIX HAIPaBIISIEMbIX BOJIH.

2. Ilpm kakoM YCIIOBMHM BOJIHBl PAaCHPOCTPAHAIOTCA [0 JIMHUSAM Iepenadyu’?
CohopmynupyiTe TOHITHS KPUTHUECKOM YACTOTBI W KPUTHYECKOW JJIWHBI BOJHBI IS
HanpaBJIsI€MbIX BOJIH.

3. Kak onpenensroTcst 1iMHA BOJHBI, XapaKTEPUCTUUYSCKUE CONIPOTHUBIICHUS, (Da3oBasi,
rpYyNIIOBasi CKOPOCTH U CKOPOCTh PACIIPOCTPAHEHUSI SHEPTUM HAIIPABIISIEMBIX BOJIH?

4. ChopmynupyiTe KOHIICTIIIHIO TApIUATBHBIX BOJH. Ha e€e oCHOBaHMHM TTOKaXKHUTE
OTJINYMSI TapaMETPOB HAIpPaBJISIEMbIX BOJH OT aHAJOTMYHBIX MapaMeTpPOB CBOOOIHBIX BOJH
TOM 7K€ 4aCTOThI B HEOIPAHUYEH- HOM IIPOCTPAHCTBE.

5. Kak omnpeneauTs MOIHOCTh, IEPEHOCUMYIO HalpaBIsieMO BOJHOM MO MeaIbHON
nuHUK nepenauun? [IpenensHas u 1omycTrMas MOIHOCTH.

6. YkaxuTe NpUYMHBI MOTEPU MOITHOCTH B PEabHBIX JIMHUSX MEepelayn.

7. Kak omnpenensitorcss Ko3(Q(PUUIMUEHTH 3aTyXaHWs HamnpaBiseMbIX BOJH B
JIHADJIEKTPUUYECKUX U METAJUIMYECKUX AJIEMEHTAaX JIMHUN nepenaun?

8. Kakme THIBI HampaBisieMBIX BOJIH CYIIECTBYIOT B TNPSMOYTOJIFHOM BOJIHOBOJE?
3anuimuTe OJHOPOAHBIE  CKaJspHbIEe ypaBHEHUs l'enpMronpna sl  IPOAOJIBHBIX
COCTaBJISIFOIIMX BEKTOPOB MOJISI BOJIH B IPSIMOYTOJIBHOM BOJIHOBOJIE.

9. Kakue THIBI HapaBIsieMbIX BOJIH CYLIECTBYIOT B KOAKCHAJIbHON JIUHUU Tepeaadu’?
[Touemy BosHa 7 sIBJsIETCSI OCHOBHOM B KOAKCUAJIbHOW JTUHUU?

10. Kak ompenenstorcsi HampsbDKeHUE M TOK Oeryiieil 7-BOJHBI B KOaKCHAILHOM
JIUHUU?
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11. Yro Takoe BOJIHOBOE CONPOTUBICHHE KOAKCHAJIBbHOM JIMHMU U KakKk OHO
BBIYHCIIAETCA?

12. B kakux auara3oHax 4acTOT UCIIOJIb3YEeTCs IBYXITPOBOAHAS JIUHUS Mepeaayuu’?

13. Kak BbIYMCIsI€TCS BOJIHOBOE CONIPOTUBIIEHUE ABYXIIPOBOIHOM JIMHUN Nlepenadun’?

14. HapucyiiTe mnonepeyHoe CEYEHHE OTKPBITOH HECUMMETPUYHOM I1OJIOCKOBOM
JINHUM NIEpEllayuH.

15. M3 kakux D3JIEMEHTOB COCTOST CBSI3aHHBIE M ILIEJEBBIE I10JOCKOBBIE JIMHUU
nepenayu’?

16. Kak ¢opmupyeTcsi Hampapisgemasi BOJHA B JIMHHUSX MOBEPXHOCTHOW BOJIHBI IIPHU
IIOJJHOM BHYTPEHHEM OTPAX€HHUU OT I'PAHULBI ABYX AUIJIECKTPUKOB?

17. IloueMy NOBEPXHOCTHYIO BOJIHY Ha3bIBAIOT MEJIEHHON?

Paszpnen 7

1. Kak xnaccuuuupyroTcst paAMoBOJIHBI 110 Uara3oHaM 4acToT?

2. Kakue BOJTHBI Ha3bIBAIOTCS MPSIMBIMHU, 36MHBIMH, TPOTIOC(EPHBIMU 1 HOHOC(EPHBIMU?

3. [Haiite ompexnenenue kod(dduiveHTa HamNpaBiIeHHOrO MAEWCTBUA U KOd(PQuIreHTa
YCUJICHUS] aHTCHHBI.

4. Yto Takoe quarpamMma HanpaBJIC€HHOCTH aHTEHHBI?

5. Kak paccuuTbIBaeTCs HANPSKEHHOCTh 3JIEKTPUYECKOIO II0JIS HANPABICHHON AHTECHHBI B
nanpHel 3oue?

6. Kak omnpenensercss MOIIHOCTb, U3BJIEKaeMasl IIPUEMHOM aHTEHHOM W3 NaJarollel BOJIHBI?
3anumuTe GopMyiy pacuera MOLUTHOCTH Ha BXO/€ MPHUEMHHKA.

7. Kak BBIYMCIISAIOTCS OCHOBHBIE ITOTEPU MOLIHOCTU B KaHase cBA3M? Kak ux paccuurars B
neauodenax?

8. Kak ompenensiorcss pasmepsl M (popma 00NaCTH TMPOCTPAHCTBA, CYLIECTBEHHO
y4acTBYOIIeH B (OpMUPOBAHUU TOJI B TOUke mpuema? 3amummre (Hopmylly pacuera paanycoB
30H Openens.

Pa3nen 8

1. KakoBbI 3JIEKTpUYECKHE TapaMeTpbl 3eMHON moBepxHOCTU? [logcHUTE OCHOBHBIE
SABJICHUS] TPU PACIPOCTPAHEHUH 3€MHOM BOJHBI: OTPAKEHHE, TOTJIOLIEHUE, PACCEsTHUE,
uHTepdepeHus, udpaxius.

2. Yro moHUMAaeTcs MOJ [BYXJIy4eBOM MOJENbI0 pacHpoOCTpaHEHUsT BOJIH B Ciyyae
MOJHATHIX NEPEAONICH U TPUEMHONW AHTEHH ?

3. Kak ompenensercs moje B OCBEIIEHHOW 30He? 3anumure HHTEPHEPEHIIMOHHBIN
MHOHUTENb OCIa0ICHHUS.

4. Ykaxure 0061acTh MHTEp(HEPEHIIMOHHBIX MAKCUMyMOB M MHUHHUMYMOB HAIpPSKEHHOCTH
moJisi, a Takke 00JlacTh MOHOTOHHOTO cmaja mojs. KakoBa 3aBUCHMOCTB TIOJISI OT PacCTOSHUS B
3THX 001acTsIX?

5. Ha kakux paccTOssHUSIX HANPSKEHHOCTH TOJIs BRIYUCIsieTcs o popmyne Beenenckoro?

6. Uepe3 kakue BEIMYMHBI YUYUTHIBAETCS KPUBHU3HA 3€MHOM MOBEPXHOCTH B OCBEIICHHOM
30HE?

7. Kak BBIYUCISIETCS TPUHSATAS MOIIHOCTD B CITy4ae MOAHATHIX aHTEHH?

Pa3nea 9

1. B kakux nuama3oHax 4acTOT NMEPEeNarllas W NpUEeMHas aHTEHHbI PACIOJararoTcs Ha
36MHOM IIOBEPXHOCTH?

2. Kak BplUHCISAECTCA HANpPsHKEHHOCTH IO 3€MHOM BOJHBI H3JIyYalOIIEeld AaHTEHHBI,
pacroI0KEHHON Ha MPOBOJALIEH 36MHON TOBEPXHOCTHIO?

3. Kak n3MeHseTcsi MHOKUTENb OCIa0IeHUs] B 3aBUCUMOCTH OT YMCJIEHHOI'O PAacCTOSHUS B
dopmyne Llyneiikuna — Ban-nep-Ilonsa? IlpuBeaure BeIpaskeHus, alpoKCUMHUPYOIUe GOpMyITy
[lyneiikuna — Ban-gep-Iloss.
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4. Ha kakux paccrossHUAX cropaseuBa (opmyna Ilyneiikuna — Banpep-Ilons, He
YUYUTBIBAIONIAsl KPUBU3HY 3€MHOM TOBEPXHOCTHU?

Pa3nen 10

1. Kak npoBoguTCs yueT MEJIKMX HEPOBHOCTEN 36MHOI IIOBEPXHOCTH 0 Kputeputo Penes B
nuamna3one YKB?

2. BBenute moHsATHE MPOCBETA TPACCHI ISl OLIGHKU CTETIEHU 3aTEHEHUS! TPAcChl peibedom
MecTHOCTH. Kakue Tpacchl Ha3bIBalOTCSI OTKPBITBIMH, MOJTYOTKPBITBIMH U 3aKPBITHIMU?

3. OObscHUTE, KaK pacCUUTHIBACTCSA IIOJIE HAa OTKPBITBIX Tpaccax € HCHOIb30BAHUEM
uHTEephEPEHITMOHHBIX (HOPMYII.

4. Pacyer moJs Ha 3aKpPBITBIX Tpaccax ¢ MCIOJIb30BAaHUEM MOJEIH TU(PPAKIUU PATHOBOIH
Ha KJIMHE, allllPOKCUMUPYIOLIEM IPEMSTCTBUE.

5. YKaxuTe rpaHulibl 30H OCBEIIEHHOCTH, MIOJyTEHU U TEHH NpPU y4yeTe KPUBU3HBI 36MHOMN
MOBEPXHOCTU. YTO Takoe NpUBEJACHHBIE BHICOTHI AaHTEHH?

6. KakoBel mnpuyuHbl IUGPAKIMOHHBIX TOTEpb? B KakoM [guama3oHe YacTOT OHHU
HaubobIne?

Pa3zgen 11

1. Kakas oOmacte atmocdepbl HazpiBaeTcss Tpomochepoii? KakoBo 3HaueHwue
JURJIEKTPUYECKON MPOHUIIAEMOCTH CTaHAAPTHOM Tpomocdeps! y nosepxHocTH 3emuu? YTo Takoe
WHJICKC TMPETOMIICHHS TPOTIOC(EpPhI?

2. Kakoe sBiieHue Ha3bIBaeTcs pedpakuueil pajuoBOJH B cpelle HEOAHOPOIHOW BIOJb
HampaBJIeHUs1 pacmpocTpaHeHuss BoiHbI? Kakwe ObiBatoT Buabl pedpakiuu B pearbHOU
tponochepe?

3. Kak BerumcnseTcs 3KBUBAICHTHBIN paanyc 3eMiIH NpU ydeTe HOPMaJbHON pedpakunu B
cTaHgapTHOU Tporochepe?

4. BosIHBI KaKHMX IMANa30HOB MOTYT OBITh «3aXBau€HbD» TPONOCHEPHBIM BOIHOBOJIOM?

5. Uro mpexnctaBisoT co0Oil HEOTHOPOAHOCTH B Tpomochepe W Kak OHU BIMSIIOT Ha
pacnpocTpaHEHUE PaAHOBOJIH?

6. HazoBuTe npuumnHbl ocnabieHus Mo BOJIH, pacCIpOCTPaHAIOMUXCS B Tporocdepe.

7. B xakoM uana3oHe JUIMH BOJIH CYILIECTBEHHO IOorJjomieHre B Tpornochepe? Hazosure
JUTMHBI BOJIH, Ha KOTOPBIX 3aTyXaHue HauOoJIbLIee.

Paszpnen 12

1. Kakas oGmnacts atMmocepsl Ha3bIBaeTCs HOHOC(Epoir?

2. KakoBbI HICTOUHUKH MOHHU3AIIMN BEPXHUX CIIOEB aTMOCHEphI?

3. Kak wHaspBatoTCs 007acTH JIOKaJIbHBIX MAaKCHUMYMOB KOHIIEHTPAaLUH CBOOOJHBIX
3JIEKTPOHOB B MOHOC(hepe?

4. Kakumu napamerpamu xapaktepusytotces cinou D, E, F1 u F2 nonocdepst?

5. 3anummTe GOpMyIbl AUAIEKTPUUECKON MPOHUIIAEMOCTH M MPOBOJUMOCTH HMOHOC(HEPHI
JUISL AMAINa30HOB YaCTOT, UCIIBITHIBAIOIINX BIMSAHUE HOHOC(HEPBI.

6. Kak 3aBUCUT JUAJIEKTpHUYECKash MPOHUIIAEMOCTh MOHOC(EPHI OT BBICOTHI Ha 3aJIaHHON
yactore? BriBeauTe yciaoBue OTpaxeHus paJloBOJIH B HEOIHOPOIHON HOHOChepe.

7. Uto Takoe CcOOCTBEHHAas 4YacTOTa HMOHW3MpPOBaHHOTO ra3za? Kak oHa cBs3aHa C
KOHIIEHTpaIuei cBOOOIHBIX 3JIEKTPOHOB?

8. Uto Takoe KpUTHUYECKas YacTOTa BOJIHBI, UCIBITHIBAIOLIEH OTpa’keHHE MPHU HOPMAIbHOM
nasieHun Ha noHochepy? Kak ona Berancisiercs?

9. Yro Takoe MakCHMMaJIbHasl 4aCTOTA BOJIHBI, UCIBITBIBAIONICH OTPaXCHUE ITPU HAKIIOHHOM
nasieHun Ha noHochepy? Kak ona Berancisiercs?

10. Kak ompezeinsercs npeaeapHas 4aCcTOTa BOJHBI IPH MAaKCHMAJIbHOM YIUIE MAJEHUS Ha
nonochepy?

11. Jlna kakux Auana3oHOB paIMOBOH HOHOC(hEpa paauonpo3padna?
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12. TlosicHuTe pacyeT HAMpPSHKEHHOCTH MOJs HAa MOHOCQEpHBIX JHUHUSAX BY-amnanazona mo
MmeTonuke A.H. Kasaniesa.

Pa3zpnen 13

1. Kakue BOJIHOBBIE SIBICHUS OINPENENAIOT OCOOCHHOCTH PACHpPOCTPAHEHUS CBEPXITMHHBIX
U ITUHHBIX BOJH?

2. Yem oObsacHseTCs 2P PEKT aHTUIIOA B TUANIA30HE ITUHHBIX BOJIH?

3. B kakux cucremax cBS3M HauboJiee MPUMEHUMBI CPETHHE BOJIHBI?

4. KakoBbI 0COOEHHOCTH pacrnpocTpaneHus paanooiH CB-auanazona?

5. Kakoe cBOHCTBO [uarna3oHa KOPOTKHUX BOJH HCIHOJB3YETCS AJisi MOCTPOCHUS CHUCTEM
JanbHEen cBA3U?

6. KakoBbI OCHOBHBIE MOJIOKEHHSI METOJIa pacyeTa HaNpsHYKEHHOCTHU MOl Ha MOHOC(HEPHBIX
muHusX  cBsism KB-nmuanmazona mo  dopmyne  A.H. Kazanmesa? [losicHuTe  BeTHYMHBI
COOTBETCTBYIOIIEH (hOPMYIIBI.

7. Kak omnpezpenstorcs MakcuManbHO mnpumeHumas vactora (MIIY) u Haumenbluas
npumeHuMas yactora (HITH)?

8. IloueMy MoHATHE 30HBI MOTYAHUS XapAKTEPHO UMEHHO Ul JUala30Ha KOPOTKUX BOJIH?

9. Kakue Mozenu pacrnpoCTpaHEHHs BOJH HCIOJIB3YIOTCA IPH pacuere HampsyKeHHOCTU
noJisi B auanasone YKB?

10. Kakue siBneHUS B TpaKTe pacnpoCTpaHEHHs HEOOXOAMMO YUYUTHIBATH B CITyTHHUKOBOM
cBA3U?

7.3.2 IIpomexyTouHas aTTecTarus

Tunoevie 680NRpPOCHL K 3auemy

1. YUto Takoe nimHa BoJiHbI? Kak OHa BRIUMCIISIETCS B BAKYyMe U B cpefie? OIIK-1

2. Kak n3aMeHsieTcs 4acToTa JJTMHA BOJHBI IPU TIepexo/ie U3 OJHOM cpenbl B Apyryro? | OITK-2

3. Kakne 31eKTpOMarHuTHBIE BOJIHBI OTHOCAT K paIMOBOJIHAM? OIlK-1

4. Yto Takoe aMama3oH 4acToT W auama3oH panuoBonH? [lo kakomy mpuniumy | OITK-2
PaIMOBOJHBI Pa3/iesIeHbI Ha TNAra3oHbl?

5. Ilepeuncnute Auama3oHbl PajvOBOJIH M COOTBETCTBYOIME UM TpaHunsl JuinH | OIIK-1
BOJIH.

6. [lepeuncnure nmapaMeTpsl JEKTPOMArHUTHOTO MOJISL. OIIK-2

7. Uro Takoe BEKTOp HampsHKeHHOCTH HiekTpuyeckoro mons? Kakosa ero | OIIK-1
pa3MepHOCTh M PU3NUECKUI cMbICH?

8. Uro Takoe BEKTOp MHIYKIMM MarHUTHOro mnois? KakoBa ero pasmepnocts u | OIIK-2
buznyeckuit cmMpica?

9. Uto Takoe BEKTOp MHIYKIMHU 3JeKkTpudeckoro nomna? Kakosa ero pazmepnocts u | OIIK-1
buznyeckuit cmMpica?

10. Uto Takoe BEKTOp HaNpsHKEHHOCTH MarHUTHOTO moiisi? Kakosa ero pasmepHocts | OITK-2
1 (HU3UIECKUN CMBICH?

11. KakoBa cCBs3b MEXIy BEKTOPOM HHIYKIMM M BeKTOpoM HampspbkeHHocTH | OIIK-1
JIEKTPUUYECKOTO MOJIsi?

12. KakoBa CBSI3pb MEXIy BEKTOPOM HHIYKIMM W BEKTOpoM HampspkeHHocTH | OITK-2
MarHuTHOTO MoJst?

13. TlpuBenuTe cucTeMy MaTepualIbHBIX YpaBHEHUH. Packpoiite pusnyeckmii cmpica | OITK-1
BXOJISIIIMX B HEE TapPaMETPOB.

14. TTpuBeuTe KIacCUMUKAIUIO CPE B DJICKTPOIUHAMUKE. OIIK-2

15. laitte onpeaenenne ckausiporo noss. [lpuseante npumepsl. OIIK-1

16. [laiite onpeneneHne BeKTopHOro noJis. [IpuBeaure npumepsl. OIIK-2
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17. Kakume cymecTByloT cnocoObsl rpapudeckoro oroOpaxkeHus BekTopHbix u | OIIK-1

CKQJISIPHBIX MOJICH.

18. OCHOBHBIC TIOHSATHS BEKTOPHOTO aHaiM3a: TOTOK, TpaaweHt, auepreHmus, | OITK-2

[UPKYJISLHUS, POTOP.

19. Chopmynupyiite u 3amumute Teopemy Octporpaackoro-I'aycca. Packpoiite ee | OIIK-1

($u3nUeCKUi CMBICIL.

20. Chopmymupyiite u 3amummure teopemy Crtokca. Packpoiite ee ¢usmdeckuit | OITK-2

CMBICIL.

21. IlpuBeaute cucremy ypaBHeHH MakcBemta B auddepenuuansuoit gopme. | OIIK-1

KakoB cMbICI 3aKOHA HENPEPHIBHOCTU MAarHUTHOTO 10Jis1?

22. IlpuBenute cucreMy ypaBHeHuit MakcBeiuia B quddepeHnuansHoi popme. OIIK-2

KakoB cMbICI 3aKOHA TOJTHOTO TOKa?

23. IlpuBeaute cucteMy ypaBHeHMH MakcBemia B uHTerpaibHoil ¢opme. Kakos | OIIK-1

CMBICII 3aKOHA 3JIEKTPOMAarHUTHON MHAYKLIUU?

24. Chopmynupyiite u 3anummuTe 3akoHbl CHemnyca. OIIK-2
Tunoewie 6onpocel K IK3ameny

1. HaszHauyeHue, OCHOBHbBIE MapaMeTpbl U XapakTepucTuku anTeHH. [lonstue 00 | OITK-1

M30TPOIHON aHTEHHE.

2. AMIIUTYy/IHAas XapaKTePUCTUKA HAPaBIEHHOCTH aHTEHHBI. OIIK-2

3. lmarpamMma HaIrpaBJICHHOCTH aHTEHHBI U CIIOCOOBI €€ MPEICTABICHUSI. OIIK-1

4. MupuHa auarpaMmbl HaNpaBIEHHOCTU AaHTEHHBI, Kod(pduuueHt 3amwurtHOro | OITK-2

neictus, koadduuuent HanpasiaeHHoro aeicteus (KHI).

5. Mexanusmsbl pacripocTpanenust pagauoBoiiH. Knaccudukarus BugoB paguocssizu | OINK-1

(TOCT 24375-80): HazemHasi, KOCMUYECKas, CIYTHHKOBAs, MPSIMOW BHUIUMOCTH,

TponocdepHasi, HoHOC(hepHasi, METEOPHAs, paropeseiHasl.

6. TUIIBI paMOJIMHKI: TIEPBUYHBIC U BTOPHYHBIE PAJIUOTMHHUH. OIIK-2

7. Tlonsatne martematnyeckoil momenu paauorpaccbl. CroxHoctu mnoctpoenus | OIIK-1

moneneil. Knaccudpukanus matMmozaeneil paguorpacc: MOJENb MEPBOro, BTOPOTO U

TPETHETO MPHUOIMIKESHHH.

8. Mopnenb cBobogHOrO npoctpancTBa. OCHOBHBIE pacueTHble cooTHomeHus ans | OITK-2

pacuera paaumoTpaccel B CBOOOAHOM mpocTpaHcTBe. OcnabieHue paJuoBOIH B

CBOOOJHOM IIPOCTPAHCTBE.

9. O06acTh MPOCTPAHCTBA, CYIICCTBEHHAS JUISI pacpocTpaneHus paaguoBoiH. Pacuer | OIIK-1

KOH(Urypalmy CyluiecTBeHHON 001acTH MeToI0M 30H PpeHes.

10. OcHoBHBIE (aKTOpPBI, BIUSIONIME HA pacrnpocTpaHeHue pamuoBonH BOmm3m | OITK-2

noBepxHocTy 3eminu. Knaccudukarus paanoInHui 10 BEICOTE MMPOCBETA: OTKPHITA,

NOJIYOTKPBITasl U 3aKphITast paJHOINHHUS.

11. TlonstHe paccTossHUS TpsiMOM BHIUMOCTH. Mogenu panuotpacc: Mmanoi | OIIK-1

MPOTSDKEHHOCTH  (OCBEIICHHAs: 007acTh); CpeaHed MPOTSHKEHHOCTH (00JacTh

MOJyTeHU); OOJNBIION MPOTSHKEHHOCTH (001acTh TeHH). OCOOEHHOCTH W TPaHMIIBI

MIPUMEHUMOCTHU KaKJI0W MOJIEIIH.

12. PacnpocTtpaneHue paJHoOBOIH B OOJACTH MPSIMON BHUIMMOCTH BaoJb Tuiockoi | OITK-2

MOBEPXHOCTU 3eMJIM MpPH BBICOKO TMOJHATHIX aHTeHHaX. J[ByxiyueBas MoOJeb

pacnupocTpaHeHus: PpaguoBOIH. MeCTONmoNoKeHHe U IMapamMeTpbl  ydacTka,

CYIIECTBEHHOTO MPH OTPAKEHUU PATHOBOIHBI.

13. Pacuer pamumorpaccel B ocBemieHHOH 30He. Dynkius ocnadmenus | OITK-1

(uatepdepeHunonHas (GopMmyna) B JIBYXJIy4eBOM Moxaenu. MakcuMymbl H

MUHUMYMBI HAPSHKEHHOCTH TOJIs TIPU (DUKCHPOBAHHBIX BHICOTAX AHTCHH.

14. ®opmyna BBeeHCKOTO U rpaHUIIbI €€ IPUMEHHUMOCTH. OIIK-2
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15. 3epkanpHoe u nuddysHoe orpaxkenue panauoBonH. Crenenp HepoBHocTH | OITK-1
noBepxHoctu. Kpurepuii Pernes.

16. Cdhepuunocts 3emnu u (aKTOPHI, BIUSIONIME Ha OTPaXEHHYIO pamuoBonnHy. | OIIK-2
Pacuer paguorpaccel ¢ yueTom 3THX (pakTopoB (MOJIENB C MPUBEACHHBIMH BBICOTAMH
AHTCHH U KO (UIIMESHTOM pacCcestHus OT chepruIecKOi MOBEPXHOCTH).

17. BiusiHue »1eKTpOAMHAMHYECKUX CBOMCTB MOBEPXHOCTU Ha pacnpocTtpanenue | OITK-1
3eMHOM BOJHBI. OTHOCHUTEIbHAS KOMIUIEKCHAS TUAJIEKTPUYECKas MPOHUIAEMOCTb.
3aBUCUMOCTb CBOMCTB IIOBEPXHOCTHM OT YacTOThbl: KPUTEPUN IPHUHAUIEKHOCTU K
JMRJIEKTPUKY WM IPOBOJHUKY. I TyOMHA IPOHUKHOBEHHUS €05 B TOBEPXHOCTH.

18. PacnpocTtpaHeHue pagrioBOH MPU HU3KO PACIOIOKEHHBIX aHTeHHax. Bmusuue | OITK-2
MOJISIpU3aIMy Ha HANPsDKEHHOCTh modist. Judpakmuonnas hopmyna Poka.

19. ®opmyna Ulyneiikuna — Ban-nep-Ilons u pasnuusbie Buasl ee 3amucu. | OIIK-1
HopmupoBanHoe paccrosHue. ['paHuibl NPpUMEHUMOCTH (OPMYJBl U pacyeT
PasiMoTPACC C €€ MOMOLIBIO.

20. Meroauka pacyera paamorpacchl mo Pexomenmanmun MCD-R P368-10 c | OIIK-2
MCIOJIb30BaHUEM TPadUKOB, TOCTPOSHHBIX O hopmye Doka.

21. Crpoenue atmocdepsl. Heitrpochepa u monochepa. Mexanusmel nonusanuu. | OIMK-1
22. Cnou noHocepsl, MX MapaMeTpbl U XapaKTEePUCTHUKH.

23. duznueckue mapameTpsl Tporiocdepsl. [loHsTHE cTaHAaPTHOHN TpOTmOCchepsl. OIIK-2
3aBUCHUMOCTh OTHOCHTEILHOM JUAIEKTPUUECKON IPOHUIIAEMOCTH M TOKa3aTems
npenomiieHus: Tporocdepsl OT PU3NIECKUX TapaMETPOB U BHICOTHI.

24. Pedpaxuust pannoBoiH B Tpornocdepe. YueT BnusHuS pedpakuuu npu pacuere | OITK-1
PaIMOJIMHUMN C TOMOIIBIO SKBUBAJICHTHOTO panyca 3eMIH.

25. 3aryxanmue pamuoBoiH B Tpomocdepe. [lotepu B Tymane, obnakax u noxnie. | OITK-2
Pe3onancHoe nornomenune. OkHa Mpo3padyHoCcTH. MeToarMKa pacueTra paauoIHHUN
cormacao MCD-R P838-3 u MCD-R P840-7.

26. Heonmnopomnoctu tpomnochepsl. JlanbHee TponocdepHoe pacnpocTtpanenue | OITK-1
PaaMOBOIH. 3aMHUpPaHUs PaIMOBOIIH.

27. 3aBUCUMOCTb KOHLIEHTPAIIMK CBOOOJIHBIX 3JEKTPOHOB B HOHOChepe OT BhICOTHL. | OITK-2
Buemnsiss u BHyTpeHHSsT HMOHOcdepa. PerynspHble M HeperyiaspHble H3MEHEHHS
KOHIIEHTPALIMH 3JIEKTPOHOB.

28. JlupnmekTpuyeckash NPOHHMIAEMOCTh € M TPOBOAUMOCTh o0 uoHOchepsl. | OIIK-1
3aBHUCUMOCTh € OT BBICOTBI M YacTOTHl (pa3iu4Hble (OPMBI 3alUCH  ITOUN
3aBUCUMOCTH).

29. OTpakeHue U MPEIOMIICHHE ParoBONH B MOoHOC(hepe. AHamu3 moHocdeps! Ha | OITK-2
OCHOBE cJI0uCTON Mojenu. Kputndeckasi, MakCUMalibHasI ¥ TIpEACTIbHAs YaCTOTHI.

30. OcnabyieHne paauoBOIH B HOHOChEpE. OIIK-2

31. Pacuet nonocdepubix paguorpacc Ha KB (BY). 3amupanus KB (BY). OIIK-2

32. Jluama3oHHbIE OCOOEHHOCTH pACIPOCTPaHEHHUsS paguoBoiH: AnuHHble u | OIIK-1
CBEPX/UIMHHBIE BOJIHBI.

33. JImanmazoHHBIE OCOOCHHOCTH PACIPOCTPAHEHHUs PAAMOBOJIH: CPEIHUE BOJHEI. OIlK-2

34. lnana3zoHHbIE OCOOCHHOCTH PaCIpPOCTPAaHEHUS PaJUOBOIH: KOPOTKHE BOJHBI. OIIK-1

35. JlmanmazoHHBIE OCOOCHHOCTH PACIPOCTPAHCHHsI PATUOBONH: YyibTpakoporkue | OITK-2
BOJIHBI Ha Ha36MHBIX PaJIMOJTUHUSIX.

36. JlmanmazoHHBIE OCOOCHHOCTH PACIPOCTPAHCHHsI PaTUOBONH: yibTpakoporkue | OITK-1
BOJIHBI HA KOCMHUYECKUX PAJUOJUHHUSIX.

Tunoevie 3a0auu K IK3ameny

1. PaccunTarh paccTosHHe MPSIMON BUAUMOCTH 0€3 yueTa peppaKiuu, €ClIi BBICOTH aHTEHH
h1 =20 m, h2=35 m.
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2. Paccuntarh paccrosiHue MpSMON BUAMNMOCTH C YY€TOM pedpakinu, €clid BHICOThI aHTEHH
hi=15M, h2=25m.

3. PaccunTarh KpUTUYECKYIO YAaCTOTY, IPU KOTOPOIl BOJHA MPU HOPMAJIBHOM MaJCHUH €IIe
oTpaxaercs B morochepe st 3agenus Ne = 3-10° ems.

4. PaccunTtaTh HaMOONBINYI0 YacTOTY, NMPU KOTOPOW pPaTUOBOIHA HCHBITHIBAET OTPAKECHUE
pu 0 = 30° u Ne = 3-10° cm. CepruHOCTb 3eMIU HE YUUTHIBAT.

5. PaccunTtarh MakKCHMaJbHBIA panuyc 00JacTH, CYHIECTBEHHOW MpPHU PaclpOCTPaHCHHU
PaaMOBOJIH ISl ITMHBI BOJIHBI A = 1,73 M 1 paccTossHUS Mexay aHTeHHamu L = 12,5 kwm.

6. PaccuntaTh MUHMMAJIbHYIO BBICOTY NPUEMHON aHTCHHBI N2 MPU KOTOPOHW CYyIECTBCHHAS
obnacth (mepBast 3oHa DpeHensi) He Nepecekaer MmpemnsTcTBue BbicoTol 10 M. BbicoTa aHTeHHBI
nepenatunka h1 = 30 M, pacCTosiHAE OT aHTEHHBI MepeJaTIrKa 10 npensaTcTBust a = 2500 M, JuiuHa
BOJIHBI A = 1,2 M ¥ pacCTOSIHHE MEXTy TIepeIaroliei u mpueMHor anTeHHaMu L = 5,5 kM.

7. PaccuuTaTh 3HAUYCHHE HAIpPSKEHHOCTH Ha paccrosHuu I = 4000 M oT mepenaroiei
AQHTEHHBI JUIS JUIMHBI BOMHBI A = 2,4 1M. Yroil CKONBXEHHsS CYHTAaTh MasibiM. Moayib
koo Punmenta orpakenus npuHATh R = 1, dazy f = 180°.

8. Paccuurtath mo kpurepuio Penes MakcHUMaldbHYIO BBICOTY HEPOBHOCTEH, NMPH KOTOPBIX
OTPaKCHHUE PAJIMOBOJHBI OT MOBEPXHOCTH 3€MIIM MOKHO CUUTATh 3epKAIbHBIM. JIJIMHA BOJHBI 4 =
1,2 am, yron nageHus 6 = 5°.

3adanue na Kypcoeyw paoomy
Lenp paboThI:
HccnenoBaTh BBIOpaHHYIO TeMy, HPOBECTH HEOOXOIMMbBIE pacueTHblE U TEOPETUUYECKUE
UCCIIeIOBaHMs, CHOPMYITHPOBATH BBIBOIBI U PEKOMEHIAITHH.

3aznauu pabOThI:

—  UWByuuts TEOpeTHUECKHE OCHOBHI 110 BEIOPAHHOI TeMe.

— IIpoBectn pacueTHble 3agaud, HCIOIB3Ys COBPEMEHHBIE METOAbl M (OpMynsl B
JNEKTPOAUHAMHUKE U PAZIMOBOJIHAX.

—  [IpoummrocTpupoBaTh pe3yabTaThl pacyeToOB IpapuKamMu, TAOIULAMHI UK MOJEIISIMU.

— Cpenate BBIBOABI O MONYYEHHBIX pE3yJbTaTaX M BO3MOXKHBIX IPAaKTHYECKHUX
MPUMEHEHHUSX.

TpeboBaHMs K BBHIOIHEHUIO:

1. Bsgexaenue, B KOTOpOM c(hOpMyIHpOBaHa aKTyaIbHOCTb TEMBI U 1I€JIH pabOTHI.

2. Teopermyeckas 4YacTb C KpaTKMM 0030poM JUTEpaTypsl U (OPMYIHPOBKON
HCIIOJIb3YEMBIX METOJIOB.

3. PacuernHas dyacth, ¢ MOAPOOHBIM OMNMCAHUEM IIOCTAHOBKU 3a/a4H, MPUMEHIEMBIX
METOJIOB, PaCU€TOB C NMPUBEACHUEM (POPMYIT U YUCIIEHHBIX PE3YJIbTaTOB.

4. Wnmoctpanun (rpaduKku, CXeMbl, TaOIHIIb).

5. BrBIBOIBI, B KOTOPBIX MOABEACHBI UTOTH MTPOBEIEHHON PabOTHI.

6. Cnucok UCIOJIb30BAHHBIX HCTOUHUKOB.

[Ipumeps! 3a1aHMI IO KOHKPETHBIM TEMaM

1. Pacuet ko3¢ ¢urrienTa 3aTyxanusi paAuoBOJIH TP MIPOXOKICHUN Yepe3 aTMochepy

Onpenenuth XapaKTEPUCTUKHU PaJHUOBOJH, YUUTHIBAs TapaMeTpbl aTMOC(hEpHI.

[TpoBectn pacuer ko3¢ ¢UIMEHTA 3aTyXaHUs Ul 33JaHHBIX YCIOBHHA (YacTOTHI, JUIMHBI
BOJIHBI, BBICOTHI IIPOXOXKJIEHUS U JIp.).

CraenaTb BBIBOJ O BIMSHUHU aTMOC(epsl Ha KaYeCTBO PaJHOCBSI3H.

2. OmnpeneneHue XapakTEPUCTUK AaHTEHHBI: pacyeT €€ MapamMeTpoB M H3IydaTeIbHON
CIOCOOHOCTH

[TocTpoutsb cxemy U BbIOpaTh TUI aHTEHHBI (HAalIpUMeEp, AUII0JIb, 3€pKajbHas aHTEHHA).

[TpoBecTu pacyeT napaMeTpoB aHTEHHBI: [UIMHBI, CONPOTUBICHUH, K03 pULineHTa ycuneHus.

Onpenenuth XxapakTepUCTHUECKHUE TapaMeTphl (1aJIbHOCTh, CETMEHTALUS TIO0JIs).

3. Pacder JuIMHBI BOJIHBI M PE30HAHCHBIX YAaCTOT B @HTEHHAX PA3JIMYHOrO TUIA
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Jiss BBIOpaHHOTO THIIA AHTEHHBI OIPEICIUTh €€ pa3Mepbl, NPU KOTOPHIX JOCTHTACTCS
pE30HaHC.

Paccuurtarh 1JIMHBI BOJIH U YaCTOThI PE30HAHCA.

[ToncraBuTh MOMy4YeHHBIE MapamMeTpbl B (QOPMYJbI U CPaBHUTh C 3KCIEPUMEHTAIbHBIMU
JTAHHBIMU.

Bonpocut k 3auume Kypcoeoii pabomut

1. KakoBa akTyaJbHOCTh BEIOPAHHOM TEMBbI UCCIICIOBAHMS? OIIK-2
2. Kakre oCHOBHBIE 3a/1a4M CTABHJIMCH IEpPE]] BAMHU B X0J1¢ BBITTOJIHEHHS paOOThI? OIIK-1
3. Kakue TeopeTrueckre OCHOBHI JISKAT B OCHOBE Bamieii paboThI? OIlK-1
4, Kakre MeTO bl HCCIICJOBAHUH U PACUETOB HCITOJIH30BATUCH? OIIK-2
5. ITouemy Bbl BEIOpaJii UMEHHO TaKyIO MOJIE]b MJIM METOJ] pacueToB? OIlK-1
6. Kakue ucxoHple JaHHbIC WIHM TAPaMETPhl HCTIOIH30BAIKCH B PACYETHOM YacTH? OIIK-1
7. Kakre oCHOBHBIEC pe3yIbTaThl ObUIM MOJTYYEHBI B XOA€ HUCCIICIOBAHUSA? OIIK-1
8. HackoibKo pe3ysbTaThl COOTBETCTBYIOT TEOPETHUECKUM OXKHJIAHHUSIM? OIIK-2
9. Kakue npenmnosyioyxkeHust WK JONYIIeHUs ObUIM ClIeTIaHbl B MOJICIIUPOBAHUH? OIIK-1
10. Kakue morpemnHoCcTy! Wiv OrpaHHYSHHUS MOYKHO BBIJICJIUTH B BallleM OINK-1
UCCJIEIOBAaHUM?

11. Kakoe mpakTH4ecKoe 3HauyeHHE UMEIOT MOJIyYE€HHbIE Pe3yJIbTaThl? OIlK-1
12. Kakue 0coO€HHOCTH paclpOCTpaHeHHs PaIMOBOJIH Bbl YWIH B CBOeH paboTe? OIIK-2
13. Kak BausieT okpyskaromas cpefja Wiv aTMoc(epHble yCI0BUS Ha OITK-2
pacupoCTpaHEHUE paJuoOBOJIH B BallleM ciydae?

14. Kakue pekoMeHJalli1 MOKHO AaTh M0 YIYYIIEHHIO XapaKTePUCTUK CUCTEMBI OITK-2
uim Merona’?

15. Kakue coBpeMeHHbIE TEXHOJIOIMH WM PEIIeHUs] IPUMEHUMBI B Ballel 00J1acTH OITK-1
UCCJIEIOBaHMsI?

16. Kakue cpaBHEHMS ¢ aHAJOTMYHBIMHU MCCIIEIOBAHUSAMH UM MOJIESIMU BBI OIK-1

POBOANIN?

17. Yto ObUIO caMbIM CJIOKHBIM B IPOIIECCE BBHITIOIHEHUS pabOThI? OIIK-2

18. Kakue JOIMOJTHUTECIIBHBIC UCCIICA0BAHNA UIN SKCIICPUMCHTBI MOTJIN OBl

TIOJATBEPIUTH Ballld PacyeThl? OTIK-1
19. Kakas wjest wiin METOJMKA B Balllel padoTe sSBIIIETCS HanbosIee HOBAaTOPCKOM OITK-1
WJIM OPUTHHAJIBHOM?

20. Kakue nepcrneKTUBBI Pa3BUTHS TEMbI WIH TalIbHEHUIITNE HAITpaBICHUS OITK-2
HACCIIEIOBAHUI BEI BUAUTE?

21. Kakue BO3MOXHBIC OITUOKH UJIM HETOYHOCTH MOTYT BO3HUKHYTD MPH OITK-1

MPAKTUYCCKOM NPUMCHCHUHU BAllIUX pvaeTOB?

22. Kakve UCTOYHUKH MHPOPMAIUH JISTTIH B OCHOBY Baiieil paboThI? OIIK-2

23. EcTb 111 y Bac M1aHbl IO MTPOIOJKCHHIO HCCIIC0OBAHUS WITH PACIIIUPCHHUIO OTTK-1
TEMBI?

24. Yro OBl BBI YNYUIIWIHA WIA U3MEHIIIN B CBOEH paboTe, ecii ObI OBLIO BpeMsi? OIIK-1

25. TTouemy UMEHHO 3Ta TeMa SBJSETCS BAXKHOM JIJIs1 COBPEMEHHBIX TEXHOJIOTHH OITK-2
cBsa3u?




