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1. HEJIM OCBOEHUS] ANCHATLIMHEI

Hensro ocBoenus AACIHIIIAHEL «NEKTPOAHHAMUKA | PacIpoCTpaHeHne pagHoOBOIH»
ABIETCS (POPMHPOBAHKE HABLIKOB IIPHMCHEHHST OCHORHBIX IOOKEHHI] TE€OPHH 3NIEKTPOMArHHTHOTO
HOJIA I peIeHus 6a30BBIX 33124 SJICKTPOTHHAMHKH, 06ecedeH e byHAaMeHTATBHOMH MIOArOTOBKH
Chelua- TucTa, HeoOX0MMMOi 1L CO3MaHUsA W 3KCIUTyaTaluy YCTPOHCTB H CUCTEM, OCHOBAHHEIX Ha
HCIIONIb- 30BaHHH 3JI€KTPOMArHATHBIX BOJIHOBEIX POIECCOB.
3anauu: moaroToBKa B obnactu STCKTPOIMHAMHUKH [Tt NPpO(ECCHORATBHOM JEATCIIBHOCTH ClIe-
MHATACTA: HaYJHO-HCCIIe10BATENBCKO}, MPOEKTHOMHA.

2. MECTO JUCIHILIMHEI B CTPYKTYPE ONOII

Jucnunmna «DIeKTPOIHHAMHKA K
YacTH,

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYE

[Inanupyemere PE3yIBTATE

Pe3ynbTaTaMu ocBoerus OIIOI]

HHOHKaTOpa

YK-1. Cnocoben | VK-1.1. 3HaeT NpUHIMNIEL

OCYILECTBIATh cbopa 1 0606menus uH}op-
TIOMCK, KpHTHYeC- | Maruy.
KW aHa/m3 u YK-1.2. ¥meer cootrectn

Pa3sHOPOIHbIE SBJICHUS U CUC-
TEMaTH3UPOBATh MX B paMKax
U36paHHBIX BUIOB npogeccu-
OHAJILHOM eATENBHOCTH.

CHHTE3 HopMa-
UM, IPUMEHATE
CHCTeMHBIH 11o-

XOon4 ans permne-
p VK-1.3. Bnageer HaBBIKAMH
HHS TIOCTaBJIEH-
HAY9HOIO ITOWCKaA 1 NPaKTH-
HBIX 3a1a4.

9ecKol paGoTel ¢ uHbOpMa-
UHOHHBIMH HCTOYHHKAMMU, Me-
TOlaMH NPUHATHS PelICHUI.

o0yveHus 1o TUCIHILTHHE,
(xoMIeTeHTIMAMY K HHIUKATOD
Inanupyemeie PE3yIbTaThl 00y4eHns no JUCIIMIUTMHE, B

@opMHpyeMBbie
KOMIIETeHLMH COOTBETCTBHH C HHAUKATODOM
(kox, conepxanue Hupukarop noctwxenns
KOMITETEHIIHH) KOMIIETEHIIMK
(xon, comepxanne

AOCTILKEHHS KOMIIETEHITUH
Pesynbrater 06yuenns mo
JHCHUTUTHHE

3HaeT OCHOBHBIE 1010-
KCHUS TEOPUH BOIHOBO-
/10B H KoJleOaTeNbLHEIX CcH-
CTEM, yCII0BHS pacipoct-
PaHEHHS 3IEKTPOMArHHT-
HBIX BOJIH B aHM30TpPOM-
HBIX cpefax, ocobeHHoC-
TH paboThl PagHOIHHEHI B
HeNOCpeACTBEHH O 6)11-
30CTH OT 3eMHO# OBepX-
HOCTH.

YMeer npumensts ocho-
BHEIE I10JI0XKEHHS TeOpHU
HAIIPABIAIOIAX U KOJTe-
GaTenbHEIX cHCTeM 15
AHAIIM3a BOJHOBBIX MPO-
HECCOB B OCHOBHBIX JIU-
HUAX nIepelays H 06beM-
HBIX PE30HATOpax, aHaITH-
3UpOBaTh 0COOEHHOCTH
pacmpocTpaHeHus srek-
TPOMArHMTHEIX BOJIH B
AHM30TPOIHEIX Cpefax;
HCIIO/IB3yS 3HAHUS O (u-

paclipocTpaHeHue pagHoBONH» OTHOCHTCS Kk 00s3aTeBHOM

HUS 110 AUCITUILTUHE
COOTHECEHHBIE C IUIAHHPYEMBIMH
aMH IOCTHIKEHUS KOMITETEHIIHIA)

HaumeHoBauue
OLIEHOYHOTI'0 Cpe/CcTBa

TectoBsie Bonmpocr.
Hpaktukooprenty-
POBaHHbIE 3a1aHUs
K 1abopaTopHemM pa-
6oTaM u npaxTHyec-
KUM 3aHATHSM.




SHYECKUX apameTpax 3e-
MHOM IIOBEPXHOCTH H aT-
MOC(QEDEI, BEITONHSTE
OLCHKY YCITOBHI paciipo-
CTPaHEHHS PaJMOBONH B
3€MHBIX YCIIOBHSX.
Brnaneer meronamu ama-
7132 BOJIHOBBIX MpOIIec-
COB B OCHOBHBIX THIIaX
JIMHUI Iepeiavn U 065-
CMHBIX PE30HATOpaX, CIIO-
cobamu onmucanus pacn-
POCTpaHECHHUA paAHOBOIH
B aHM30TPONHBIX Cpenax
U €CTECTBEHHEIX YCIOBH-
AX.

OIIK-1. Cnoco-
6eH ucnone3o0-
BaTh MI0JI0XKEHHS,
3aKOHBI U METOIBI
€CTECTBEHHEBIX
HayK W MaTeMaTu-
KH 14 peleHus
3aJ1a4 B HHXKEeHep-
HOH fesTensHOC-
TH.

OIIK-1.1. 3naer ocHOBEI
MaTeMaTHKH, GU3MKH, BEI-
IUCITUTENBHON TEXHUKH K
IIPOrPaMMHPOBAHUS.
OIIK-1.2. YMmeer pemare
CTaHJapTHLIE Ipodeccuo-
HAJTbHBIE 3a]1a9H C NpHAMe-
HCHHEM ECTECTBEHHOHAY-
YHBIX H OOIIENHKEHEPHbIX
3HaHUH, METO/IOB MaTeMa-
THYECKOr0 aHaJIM3a B MO-

NETUPOBAHUS.
OIIK-1.3. Bnageer HaBsika-
MH TEOPETHYECKOTO U HKC-
IIEPUMEHTaNBHOTO Hece-
A0BaHHUH 0GBEKTOB pode-
CCHOHANILHOU JIedTelIsHOC-
TH.

3Haer snekTposMHAMH-
9ECKHE B MaTeMaTHyec-
KHE€ METO/BI pacyera 3j1e-
KTPOMarHATHBIX HANpaB-
JLIIOMKX U KOJIe6aTes-
HBIX CHCTEM, XapaKTepH-
CTHKH BOJIHOBBIX IIpoLec-
COB B IIPUKJIaZIHEIX 3a/1a-
9ax, CBA3AHHEIX C IIpaK-
THYECKHM HCITOIb30BAHY-
€M T'HpOMarHUTHEIX Cpep,
OCHOBHELI€ aITOPHTMEI
SIEKTPOJUHAMHYECKOTO
pacuera paanonuHmii B
HenocpeacTBeHHOI 611-
30CTH OT 3eMHO# 110Bep-
XHOCTH.

YMeer npumeHsTs 31eK-
TPOAHMHAMUYECKHE ¥ Ma-
TEeMaTUYECKUE METOIE]
MU pacyera OCHOBHBIX
JIHHAH Nepenavy u 065-
CMHBIX PE30HAaTOPOB, BEI-
IHCIIATE XapaKTEPUCTHKY
ONEKTPOMAarHUTHEIX BOJH
B I'HDOMarHUTHEIX cpenax
H €CTECTBEHHBIX YCIIOBH-
X B HENOCPEICTBEHHOH
Gim30cTH OT 3eMHOI 110-

TectoBsie Bompocs:.
UpaktkoopuenTn-
POBaHHEIE 3a1aHus

K 1a00paTopHEM pa-
6oTaMm u mpaxTHyec-
KHM 3aHSATHSIM.




BEPXHOCTH.
Brnaneer Mmaremariuec-
KUMH METOJIaMU peleHus
NPUKNATHBIX JIEKTPOIH-
HaMHYECKMX 3a/1a4, CBs-
3aHHBIX C pacyeToM Hall-
PABILTIOIMHUX U KOJIehaTe-
JIbHBIX CHCTEM, ITPaKTH-
YECKHM HCIIOIb30BAHUEM
THPOMarHuTHBIX CpEX i
OIIpE/ICTIEHHEM XapaKTe-
PHCTHK 3€MHBIX paTHO/IH-
HHUIf, B TOM YHCIIe ¢ TOMO-
INBIO COBPEMEHHBIX BhI-
IHCIIHTEIILHBIX CPEJICTB.

OIIK-2. Cnoco-
6eH camocTosTe-
JIHO MPOBOIUTE
3KCIIEPHUMEHTATE-
HEBIE HCCIIE0BA -
HHA U MCIIONB30
BaTb OCHOBHEIE
IIpHEMEI 00paboT-
KH " IIpeAcTaBiie-
HUA NOTYYEHHBIX
JaHHBIX.

OIIK-2.1. 3naer meTos!
o6paborku u npencrane-
HUS PE3yJILTATOB IIPH JKC-
NEPUMEHTANBHBIX HCClIe-
AOBaHMSAX IIPOLECCOB IPO-
XOX/ICHUS CHTHAIIOB Yepes
Pa3IMYHEIC PaJHOTEXHHY -
9ECKHE CTPYKTYPEL
OIIK-2.2. YMmeer camocTo-
STEIBHO BBIIONMHSTE Hab-
JIO/ICHHA M H3MEPEHHS TIpH
3KCIIEPHMEHTAIILHBIX HCC-
JicnoBanusAX B 1aboparop-
HBIX YCJIOBHUSX.

OIIK-2.3. Brageer HaBBIKa-
MH H3MEPEHHS NapaMeTpoOB
PaTHOTEXHUYECKHUX IIPOLLe-
CCOB # 06paboTky noy-
YEHHEIX 3HAYECHUI.

S |

3HaeT MeTos! Habmone-
HUS B U3MEPEHNS, mpHe-
MEI 06paboTKH u npen-
CTaBJEHHS PE3YIILTATOB
NIPH 3KCHEPAMEHTATBHBIX
HCCIIEZIOBAHAAX 3IIEKTPO-
MarHMTHBIX BOJTHOBBIX
IIPOLECCOB B HAaNPaBISIO-
IHX B KoJebaTenbHbx
CHCTEMaX, P H3y4CHHH
B 1abOPaTOPHBIX ycioBy-
AX XapaKTEePUCTHK IUpo-
MarHHTHBIX CpeZ ¥ napa-
METpPOB Ha3eMHBIX pajuo-
JIMHHH.

Ymeer camocTosTemHO
BBIITOTHATE HAOMIOIeHus
U M3MEPEHHS TIPH HKCIe-
PUMEHTAIBHBIX HCCIE0-
BaHUAX B 1ab0paTOpHEIX
YCIIOBHSAX XapaKTEPUCTHK
JIMHUH IIepeavn v 065-
€MHEIX PEe30HATOPOB, Ma -
K€TOB, QYHKIIMOHAILHO
HIUTIOCTPUPYIOIIUX BO3-
MOJHOCTH 'MpOMAruuT-
HBIX Cpell ¥ CBOMCTBA Ha-
3CMHBIX PagHONUHEH,
Brageer meromamu ua6-
JIONICHHS H U3MEPEHHS

TectoBbIe Bonmpock:.
IIpakTuKoopHeHTH-
POBaHHBIE 3aaHUS
K 1abOpaTOpHEM pa-
OoTam u mpakTHUEeC-
KHAM 3aHSATHSIM.




TIONEHHS! U H3MEpeHHs

HapaMeTpoB ssiekTpomar-
HUTHBIX BOJIHOBBIX T1pO -
UECCOB B Hanmpasisromuyx
H KOJ1e0aTeNbHbIX cHeTe-
Max, B MaKeTax, HCIoJIE-

3YIOIIMX CBOMCTBA rupo-
MarHuTHBIX aHH30TPOII-
HBIX ¢pen, rmpu maGoparo-
PHBIX HCClIenoBaRUsSX Ha
MacwTabHol sxcneprme-
HTanbHO¥M MOJenn HazeMm-
HOH pajHoiuuy.

4. OFBEM U CTPYKTYPA ANCHUITIIIMHB]

Tpynoemxocts AHCIMILTHET COCTABIIAET 5 3aueTHpx eaunnL, 180 yacos.

Temaruuecknii IJian
dbopma obyuenns — oupag
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o0yuaromuxcs

Dopmbi

TeKYIEero
C Nearoruyeckum KOHTpOJ1A
PAOOTHHKOM = ycneeaemocTy,
<
— i o o ¢opma
o 2] Y el 2
B o g 3 g | MPOMEKYTOUHOM
Haumenosanue tem w/unp ::: Lé $ oy fg S aTTecTanuy
pasaenos/Tem avcuumIMHL & o § S| 5 & (o cemecmpam)
L 3 £ Q| &
jwi T S
o o QJ| ®
2| g 5§ S
= © S S
> & | &%
o (=} N
< < hs)
= = ©

Beenenue. O61ume croiicTpa
Hanpasngaembix ponH.

Iepenava sneprum no Hanpag-
TSIOWKM CTPYKTYpam

Pacnpocrpanenne 3JIEKTpOMa-
PHUTHLIX BOJIH B aHK30TpOII-
HbIX cpenax




6 | KomnbioTephnie METO/b! pe 4 12 2 2 1 4 Pefitunr-

LICHKA 3a/1aY 3/IEKTPOAUHAMK- KOHTPOJIb 2

KM 4 13 2 2 I 4

7 | Pacnpoctpanenne pagHoBOIH 4 14 2 2 8 1 =
B CBOOOAHOM npocTpancTae
8 | Pacnpocrpanenue semunix <l 15 2 2 4 |1 -
paanoBonn 4 16 2 2 ! o
9 | DrekTpuyeckue napameTpbl 4 17 2 2 1 4
3EMHO#H aTMocthepbi
10| Pacnpocrpanenue paguoBosH 4 18 2 24 8 1 4 PeliTuur-

B 3EMHO#i atMocdepe KOHTpOJIb 3
Beero 3a 4 cemectp: 36 36 36 72 | 3auer ¢ oueHkoi
Hanuuue B nucupnanne KI/Kp -

Hroro no nucnunnmue 36 36 36 72 | Baverc OLICHKOH |

Couepmamle JICKIMOHHLIX 3aHATHI 110 AACHHIIINHEe

Pasnen 1. Beenenne. O6mme CBOMCTBA HalPaBISIEMBIX BOJI.

Tema 1. Hanpasmsioume CTPYKTYPBI H HALIPABIISICMBIE BOJIHEL

Knaceuduxanns HAlPaBILTIOIMX CTPyKTyp. Kiaccnbukaryrs HAlPABIIACMbIX BOJIH. CBA3b Mexky Ipo-
AOJIbHBI 1 IOTICPEYHBIMU COCTABISTFOUTEMI [10TIEH B PEryJIApHON HaNpaBIAromEeH CTpyKTypE. . Kpuru-
YECKas 9acToTa.

Tema 2. O6mwe croiictra Bony T, E, H Turos 8 HalpasJsromen CTpyKType.

Ionepeunsie snexrpomaruutibe BOJIHBL. DTIEKTPUYECKHE BOJIHEL MaruutHbie BosmE,

Tema 3. Cxopocrs paclpocTpanenus sueprum. [ pymiosas CKOpocTk. MomnocTs, nepeHocHMas IIEKTPO-
MAarHUTHOH BOJIHOM 10 THHUK nepenaym.

Xapakrepucrrka [ICPEMEIICHNS HErapMOHHYECKUX CHIHAJIOB, I'pymmogas cxopocts B HalpaBysOLLX |
CTpykTypax. CKOpoCTh pacnpocTpanenms SHEPI'UH rapMOHHYECKMX BOJTH B JIHHUSIX nepenaun. [lonnas

MOILHOCTE NEPEHOCHMast Yepes NONepeyHoe ceyeH e JIMHWH nIepenaygy.

Pasnen 2. Hanpasnsrommue CTPYKTYPEI,

Tema 1. [Ipsamoyronbusrit BOJIHOBO/T.

BOJTHBI.
Tema 2. Kpyrusrit Bommosoy.

BOJTHBI.

Tema 3. Toku Ha crenkax TIPAMOYTOLHOIO U KPYITIOTO BOTHOBOJIOB.

Toxu B mpsmoyronsHOM BOJIHOBOKE ¢ BONHOH H, . Toku B Xpyriiom BOJHOBOAE ¢ BosiHOH H,,. Toku B
KPYIJIOM BOJHOBOJE NP PACHIPOCTPAHEHUH BOJIHb] Hy, .

Tema 4. Bosiapl B KOaKCHAIILHOM MTUHUHN,

Tema 5. ITnanapusie muuun nepeaayy.
Crpykrypa u cBoiicraa RO B MHKPONOJIOCKOBOH, WIENIEBOIT 1 KOIIAHAPHOM JIMHHUSX Tiepe1ay.
Tema 6. JTunym TIOBEPXHOCTHLIX BOJIH.
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3amensrompe CTPYKTYpbL. 110BEpXHOCTHEIE BOMHBI Hay CII0EM IU3IIEKTPHKA U pebpUCTOl IIOBEPX- HOCTEIO,
Pasnen 3. Ilepenaua SHEPIUH 10 HANPaBIISIIONIHM CTPYKTypam.

Tema 1. TpeGopanus, HPCABABISIEMbIE K TMHISM TIEPEaaYH.

OnHOBOJIHOBBI ¥ MEOTOBOTHOBE I PCXKUMBI PabOTHI IMHUK Mepetauy. OleKTpHYecKas IpoYHOCTS.
TennoBoii mpo6oii. Ipenensnas u nonycrumas MOIHOCTE.

Tema 2. 3aryxauus B nunmsx nepejayd.

Kos¢duument saryxanus. 3aryxaHue, BBI3bIBaEMOE HOTEPSAMH B Cpe/e, 3aOMHSIOMmeH THHUIO nepegaym,
3atyxanue, BEI3BIBaEMOE HOTCPAMH B METAIIMYECKUX NPOBOIHUKAX THHHH nepeayy.

Tema 3. Konuenus NaplUyabHLIX BOJIH,

TpaxroBka HanpasseMBIX Bo/H B JIMHUSIX MEPEaun Ha OCHOBE NapIHalbHbIX T-Bom, pacnipoctpa-
HATOMIMXCS 110 JIOMAHBIM TPAEKTOPHsIM, Pacyer XapaKTCPUCTHYECKOTO COMPOTHUBIICHUS 1 dazosoit
CKOPOCTH B COOTBETCTBUHM C KOHIIEIIHEIL,

Tema 4. Iepenaua SHEPIYH 110 NPAMOYTOIBHOMY BOJTHOBOJY.

Mounocts, neperocumas o BOJIHOBOJTy. 3aTyXaHHe 9/IeKTpUYeCcKHX BOJIH. 3aTyxaHue MArHUTHBIX

BOJIH,

Tema 5. Tepenaua SHEPIHH T10 KPYTIIOMY BOJHOBOTY.

Mornsocets, nepenocumas no KpYIJIOMy BOJIHOBOZY. 3aryxaHue SJICKTPHYECKUX BOJIH. 3aTyxaHue
MArHUTHBIX BOJIH. OCOGEHHOCTD 3aTyXaHus BOJIH Hgq.

Tema 6. ITepenaua SHEPI'HH 110 KOAKCHATILHON JIMHUH,

Moumocts, nepenocnmas o KoaKkCHanbHOH ymHuM, ONTUMU3ALMS THHIH s [ICpeaY MakCUMaTb- HOM
MOILHOCTH U LIt MUHHMANBHBIX 110Tepb. JInHus ¢ HACTHYHBIM JUBJICKTPUYECKIM 3AMMOTHCHHEM.

Pasyen 4. Konebarensunie crcrems;.

Tema 1. Dposmonus SJIEKTPOMArHUTHBIX KOJICOATENbHBIX CHCTEM T[IPH MOBBIIEHHH YACTOTEL
Kosnebarenbhre cucrems: na COCPENOTOYEHHBIX TeMenTax. OObeMuLIe pe3oHatopsl. Konebarenphnie
CHCTEMBI Ha SJIEMEHTAX C pacipee/leHHbIMA napameTpamu.

Tema 2. O6wemubiii PC30HATOP M3 OTPE3KA NPSIMOYTOJILHOTO BOJIHOBOZA € BOJHOM H, .

Petttenne rpannymoit sanaun misg PC30HATOpA U3 OTPe3Ka IPSIMOYrONLHOro BONTHOBOJa. Pe3onancuas
AUTAHA BOJIHBI M THIT KONeOanuii. CrpykTypa monst u CTPYKTYpa IOBEPXHOCTHBIX TOKOB HA CTEHKAX pe-
30HATOPA.

Tema 3. O6uras 3a1aua o KOJEOAHHSX B IIPAMOYTOIBHOM pe3oHaTope,

Tuner koneGanuii, CoBOKYNHOCTS pesoHaHCHBIX YacToT KOJIeOaHuI B IPAMOYTOTBHOM pesonaTtope.
Knaccnpuxaims tunos xomneGammis.

Tema 4. O6mas 3anaua o KosieOaHusxX B HMIMHAPHIECKOM pe30HaTOpe.

Twne! konebanmii. CoBokynHOCTS pe3oHanCHBIX YacToT KoJIeOaHui B UMM IpHYecKoM pesoHarope.
Hpocrefinme Tuner koneGauii (Eogo, Haqy Hyi4 )

Tema S. Crioco6mr BO30YKICHHS M BKIIIOYEHHUS] 00BeMHBIX PE€30HATOpOB.

Bo30yxnenue PE30HATOPOB € MOMOMILIO WIEKTPHUECKOTO I MariuTHOIO H3Tyyatenelf. AncopOLUOHHbL 1
[IPOXO/THO#H CrTOco6 BKIFOYEHMUS pe3onaTopoB.

Tema 6. ToGpotHoCTs 06BeMERLX Pe30HATOPOB.

AOOPOTHOCTH OT reoMeTpryeckux PAa3MEPOB U BJIEKTPOIMHAMUYECKITX NapaMeTPOB Cpe/Ikl, 3amoHs- FolIeH
pesonarop. Harpyskennas M06POTHOCTS. Hpyrue tunsl PE30HATOpPOB.
Pazyien 5. Pacnpocrpanenue S/ICKTPOMArHUTHBIX BOJIH B AHH30TPOIHbIX cpenax.



Tema 1. Pacnpocrpanenne JHHEHHO NOJIAPH30BAHHbIX SMEKTPOMArHUTHLIX BOJIH B HAMAT HUYCHHO]
(eppuTOBOIi cpere.

DeppuTsI 1 MX CBOHCTBA. Bsaumoneiicreue 9JIEKTPOHA C IOCTOSHHBIM MATHHTHBIM IIOJIEM. Ipeneccus
3EKTPOHA. Pacnpocrpanenue nuneiino HOJIAPU30OBAHHBIX BOJH B ITHPOMAarHUTHOI cpene. Terzop marruTHOI
NPOHHLAEMOCTH (eppuTa.

Tema 2. PacnipocTpanenue Bosty ¢ KpYToBOi#i nonspusalueit B HAMarHHYeHHOH (eppuToBoif cpese.
Marnurhas npounnaemocts namarsuuensoj; beppuToBoii cpenbl npu PacnpocTpaHeHuy BOIH ¢ Kpy-

rOBOH noJsipusanued. GeppoMarHUTHEL pe3oHaHc,

Tema 3. Dddexr Dapanes s TPO/IONILHO HaMArHHYeHHOH (eppuToBoii cpese,

Pacnpoctpanenue B IIPOJIOTIEHO HAMArHIYEHHOH (eppUTOBOl CPEJIe JIMHEWHO MOISIPU3OBAHHOMN BOJI- HEL.
[ToBopor nnockocty nonsipusanuy mumeiso NOTIAPH30BAHHON BOJIHBI IPH PaclpOCTPAHEHHY B OPOJOJIEHO
HaMarHUYeHHOM (eppuTe.

Tema 4. DpdexT cmewenus noss s TIPAMOYTOJIEHOM BOJIHOBOJIE € HONEPEUHO HAMATHHYEHHEIM (ep- putom.
Crpyktypa u pacnipesenenue AMIUIMTY IBI [10JIs1 B IPAMOYTOJIBHOM BOTHOBOJIE C BOJIHOM H,; opu Hanmu- yun

HOTIEPEHHO HaMArHM4YeHHOTO (heppura. BenTum na abdeKTe cMelmerns 11015 1 dbeppomarauTHOM
pe3oHaHce.

Pasnen 6. Komustorepusie MeTo ! PCIICHU 3a/1a4 MIEKTPOAUHAMHUKH.

Tema 1. ITocranoska 3aay, NpEACTABNEHNE TIOEH, aTrOpHTMH3ALKS,

Maremarnueckie monemn ICKTPOIMHAMUKH aJIeKBaTHBIE (DU3HUECKOiL PCAIBHOCTH. DIEKTPOIMHA-
MHYCCKue 3a/1aun. Berauciurensyas SIICKTPOIMHAMHKA.

Tema 2. Tlpoekumonupre METOIBI.

OcHOBHas poeKIHOHHAs cxeMa. Meron By6uosa-Tanepkuna s PCIUCHHS BHYTPEHHUX 337184 DiIekK-
TPOAMHAMHKH.

Tema 3. Tuckpernzanuonnsie METOJIBI.

Komnokanus. Pasnoctubie cxems., Kouneunsie snemenrsl,

Pasnen 7. Pacupocrpanenue PAJHOBOJIH B CBOOOZIHOM IPOCTPAHCTBE.

Tema 1. Duepreruueckue cooTHOILEH S B YCIIOBHAX CBOOO/IHOIO [IPOCTPAHCTRA,

HanpsoxernocTs monst B touxke nprema. Gopmya HACATBHOMH PaTEOCBS3H. Knacenuranms pamosoms mo
JMana3oHaM YacToT.

Tema 2. O6aacts IPOCTPaHCTBA, CYIIECTREHHO YUacTBYIOMAs B (hOPMUPOBAHUMU MO HA 3AMAHHON JIUHHL
3oHb! Pperens Ha WIOCKOCTH, CyImecTBeHHbIN mmcom) BPALICHHS B 3aBHCUMOCTB €10 Pa3sMEPOB OT
JUIUHBI BOJIHBI.

Pasyien 8. Pacupoctpanenue semunrx PaIHOBOJIH.

Tema 1. Dusuveckue nponecen IIpH pacIpOCTPAHEHUH 3€MHOM BOJIHBL

Knaccndukauus meromos pacdeTa nons semuoi Bosmsl. [Ipenensuoe paccrosmue IPSIMOY BUIHMOCTH,
Tema 2. [Tose BBICOKO MOMHATOrO M3JTy4aTesIsl B OCBEUICHHOM 06/1aCTH.

OrpaarenbHas TPAKTOBKA BIHAHUS 3emum. [Toste uanmyuaress B ocsemenHoi 00J1acTH B pUG/IMIKE- HUK
II0cKo# 3emin. MHTephepennoHbni MAOKUTEE C y4eToM chepruHOCTH 3eMIIH.

Tema 3. INone nusko pacnonoxennoro M3JTyMaTeis B 061aCTH MPUOIMKEHHS MIOCKOH 3eMTH.
Konuenms cxonpssuieit semuoii BonmL, ®opmyna Ilyneiikuna-Ban- nep-Iloms. OumGka Bermc-enus
T0J151 B IPUOTMIKEHUH IITIOCKOM 3eMIu.

Tema 4. INone B 30max TOJIYTEHU M TEHH.

Iose anst BoIcOKO MOMHESTOrO usmydatess. Ione HU3KO pacnonosxenHoro H3/TydaTes.
Pasnen 9. Dnextpuaeckue [apameTpel 3eMHOM atMocgepel.

Tema 1. Crpoenue atMocgepsl.



Obmactu aTMOCepbl, XHMHYeCcKUi] COCTaB, pacnpenenenne TEMIIEPATYPel U KOMHYecTRa HEHTpaib-
HBIX HaCTHL 0 BBICOTE, pacnipe/iesieHue 3apPSDKCHHBIX YaCTHIL B HOHOC(hepe.

Tema 2. Dnextpuueckue CBOHCTBa Tporocheps: u cTparocepsl.

Husnextpudeckas TPOHMLIACMOCTD Tponocdeps! 1 crparocgepst. JIokarsHbIe HEOAHOPOAHOCTH TPOITO-
cepsl.

Tema 3. Dnexrpuueckue CBOHCTBA HOHOC(ephI

Husnexrpuyeckas nponunaemocts i HPOBOAUMOCTE HOHOChEPBL. JIoKaTbHEE HEOTHOPOHOCTH H BO3-
MYIIEHUS HOHOChEPEL.

Paznen 10. Pacrnipocrpanenne PaMOBOIH B 3eMHOM atMocdepe.

Tema 1. O61ume BOIIPOCEL

JabneHue BoH B atMocdepe.

Tema 2. Pacnpocrpanenne VKB ua Ha3eMHbIX paJIHOIHHNAX.

Pactipocrpanenue YKB semmoj BOJIHOH. JlanbHee TpornochepHoe pacripoctpanenne YKB u suepreru-
YECKui pacuer unmit J{TP,

Tewma 3. Pacipoctpanenne KB,

Mexannam pactpocTpanenus. Paboune wacrorsr, Biusume HOHOCHEPHBIX BO3My1eHnuit, Pacuer KB
PanHOTHHHIH.

Tema 4. Paciipocrpanenue CB JB.
Mexannsm pacnpocTpanenust. O6:1acTh npuMenenus. Cryyattasie Gykryanmm nos., [lepexpecraas
MOZIy/sums B HoHocdepe. Pacyer HaNPSBKEHHOCTH TOjIs,

Conxepsranne J1200PaTOPHBIX 3aHATHIT 1o AMCUHILTHHE.

Paznen 2. Hanpasssromue CTPYKTYPBHI.

Tema 1. Ipamoyronpupi BOJIHOBOJ,

Ucenenosanue HICKTPOMAarHUTHOTrO oS BOMHE! H g, B LIPSAMOYTOJIbHOM BOJTHOBO €,

Tema 3. Toku na crenxax TPAMOYTOILHOTO M KPYIJIOTO BOJHOBOJOB,

Toxu B NPAMOYTONBHOM BOJIHOBOXE ¢ BOTHOM Hyg.

Tema 6. Jlunuu ITOBEPXHOCTHBIX BOJIH.

W3yuenne samemnsronmx CBOHCTB rpeGenyaroii CTPYKTYpBEI.

Pazzien 3. Iepenaua SHCPIuy MO HANPABJIAIOUIUM CTPYKTypawm.

Tema 4. [lepenava SHCPIHH 110 IIPSIMOYTOJIEHOMY BOJIHOBOJLY,

Momrocts, nepenocivas o NPAMOYTOJIEHOMY BONHOBOY BOJTHON H 10+ 3aTyXaHMe BOJIHbI 9

B IPSIMOYrOJIbHOM BOJTHOBOIE.,
Pasnen 4. Kone6arensypie CUCTEMEL,
Tema 2. O6neMubLi PE30HATOp U3 OTpeska HPSMOYTOJIEHOrO BOJIHOBO/Ja C BOJMHON H .

Hccnenopanue SMCKTPOMArHUTHOIO MO/ B TIPAMOYIOJIbROM PE3OHATOPE ¢ KOMeOaHUuIMY Hyp,. Tema 3.
OBwas 3anaua o koneGanusx p NpAMOYTObHOM pe3oHaTope.

CoBOKYNHOCTS pe3onaHcHbIX 4acToT KoJieOaHuii 4., B IIpAMoOyToNEHOM pesoHarope.,

Tema 5. Coco6sr BO30YK/IEHUS M BKIIOYeHKs 00BeMHBIX PE30HATOPOB.

Bo36y:knenue IPAMOYTOJIBHBIX PE3OHATOPOB ¢ TIOMOIIBFO 31EKTPUYECKOTO ¥ MATHHTHOMO H3Jy-
YaTeseH.

Tema 6. Jlo6porHocts 00BEeMHBIX PE30HATOpPOB,
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CoberBenHas u HarpyxcHHas 100pOTHOCTE PAMOYTOJNLHEIX PE30HATOPOB ¢ KOJEOAHUAME iy
3aBucuMocTs To6poTHOCTH OT TCOMETPHYECKHX Pa3MEPOB M BIEKTPO IHHAMHYECKUX IapameTpoB
CPEAbL, 3aNONIHAIOWIER pe3oHaTop.

Pasnen 5. Pacnpocrpanenue S7ICKTPOMArHUTHBIX BOJH B aHU30TPOIIHBIX cpenax.

Tema 3. Dddexr Dapanes s HPOJIOIbHO HaMarHUYeHHOH (heppuTOBO cpeze.

H3syuenue sB1eHus moBopoTa miockocty HOJPH3ALUY 3JIEKTPOMArHUTHBIX BOJIH (“sddexr
®apages) npu PAacTIpOCTPaHCHUY B THPOMArHUTHOI Cpejie BIomb HaIlpaB/ICHUs. HAaMarHYU-BaHusl.
Pazpen 7. Pacnipocrpanenue PaZnOBOJIH B CBOOOAHOM IIPOCTPAHCTBE.

Tewma 1. DHepreruueckue cootHOme s B YCIOBHSX CBOOOHOIO IPOCTPAHCTBA.

Hsyyenne 3akonomepnocTeii PaCIIpOCTPAHEHUS PAIMOBOH B CBOGOAHOM IPOCTPaHCTBE.

Tema 2. O6nacts IPOCTPAHCTBA, CYLIECTBEHHO YUaCTBYIOLIAs B hopmMupOBaHMM MO Ha 3a1AHHOH JIHHMY.
Wsydenne pacnpocrpanenus PaaroBOJIH M ompeaesieHue 06acTu IPOCTPAHCTBA, B KOTOPOH
TNIPCUMYINECTBEHHO IPOMCXOAUT Iepeqaya O9HEPTUU PAAUOBOJIHEL.

Pazpen 8. Pacnpocrpanenne semunix PaIUOBOJIH.

Tema 2. [Tone BbIcoko moAHsTOrO H3JTyqaTens B OCBEUIEHHON 001aCTH.,

W3yuenue Biunstaus nopepxuoct 3eviu ga AMIUIATYAHBIE ¥ NOJISIPU3ALIHOHHbIE XapaKTepUCTHKHU
TI0J11 M3]Ty4aTeIs, PacloOKEeHHOTO Hal 3eMHOLN HOBEPXHOCTEIO.

Paznen 10. Pactipoctpanenue PAIOBOJIH B 3eMHOMN aTMoc(epe.
Tema 2. Pactipoctpanenye VKB ua HAa3eMHbIX PaTHOIUHUSX.
M3yuenne snextpudeckux croiicts TpOnocepnl B 3aKOHOMEPHOCTE PacrpocTpasenyst paauoBOITH B HE.
Tema 3. Pactipoctpanenue KB.

Pacupocrpanenue paguososis s H30TPONHOH HoHOC(epe. Pacnipocrpanenue PAJHOBOIH B HEOHOPOIHOIH
HoHocpepe.

Coaepxanne npakrideckux 3ansruii mo AUCHHILTHHE

Pasnen 1. Beenenue. O6ume coiictpa HAIpaBJIIEMBIX BOJ.
Tema 1. Hanpagmsirorue CTPYKTYPBI U HAIIPABIAEMBIE BOJIHbL.

Knacenpuxauus manpasmsonux CTPYKTYp. Knaccuuxarys nanpasisemsix Boym. Cegsg, MEXKITY Tpo-
AOCJIEHBI M TIONEPEYHBIMY COCTABJISIOLUINMHE NOJEH B PEry/sipHOl HaNpaBnsromeH cTpyKType. . Kpurn-
4ecKas 4acToTa.

Tema 2. O6uwe croiictsa Bomm T. E, H turos B Hanpasstomeii CTPYKTYype.
Ionepeunsie snekTpomaruuTHbie BoHEL OneKTpuyeckue BOTHBL MarduTHbe BOJIHEL.
Tema 3. Cxopocts pacnpocTpanenus snepruu. ['pynmosas CKOpOCTb. MOLIHOCTB, nepeHOCHMAas DJIEKTPO-
MAaraMTHOHN BOJTHOH 110 TUHHUYK nepenavy,
XapakTepucTHKa MepeMerne s HETapPMOHMYCCKUX CHIHANIOB. [ pyIIioBas ckopocTs B HaITPaBJIAIOIINX
CIpyKTypax. CKOpPOCTE pacnpocTpaseHs SHCPIUH rapMOHMYECKHX BOJH B JIMAMAX nepesiayn. [1omas
MOLIIHOCTE NEPEHOCHMAst Yepes MONEPeYHOe CCYEeHHE THHHIH nepe/auy.

Pasnen 2. Hanpagsisironme CTPYKTYPEIL

Tema 1. IpsimoyrosnbrbIit BOJIHOBOJI.

Bommm E,,, H & [PAMOYTOIEHOM BOAHOBOZe. CTPYKTYpa M CBOMCTBA 1106k, DJIeKTpuyecKhe

XapaKTCPUCTUKA BOJIH B BOTHOBOE, [Tpuvenenue IPSAMOYTOIBHBIX BOJIHOBOJIOB.
Tema 2. Kpyraiit BonHopoy,
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BomHel E,, H,.» BKpyraoM so.1sesore. Crpyxkrypa u cBoticta nosieii. leKTpHYecKue Xapax-

TEPUCTHKH BOTH B BOJIHOBOIe. [IpuMenenye KPYIVIBIX BOJHOBOIOB,
Tema 3. Toku Ha cTenkax HPAMOYIOJTBHOIO ¥ KPYITIOro BOIHOBOIOB.
Toxu B mpamoyronbrom BO/HOBOZE ¢ Bonamu E,,, H,  Toku B KpyryioM ponsosoze ¢ omHamu E,,

H

mae®
Pasnien 3. Ilepenaua sxepruu no HaNPaBJIIOIAM CTPYKTYpaM.

Tema 3. Ilepenaua suepruu o TIPSIMOYTOJIGHOMY BOJIHOBO,TY.

3aryxanue Bonu E,,, H,.. B IPAMOYIOJILHOM BOTHOBOJIE 33 CueT I0TePh B METAILIE U TUIIIEKTPUKE.

Tema 4. Tlepenaua suepruu mo KpYTJIOMY BOJIHOBOLY.
3aryxanue BosH E, H,,., B KpYIJIOM BOJIHOBOJE 34 cyer NOTEPE B METAIUIE U TUANIEKTPHKE.

Paszen 3. Hanpasnsiomue CTPYKTYpBHIL.

Tema 6. Jlunun noBepxHOCTHBIX BOH.

Ctpykrypa noms u SJICKTPUHECKHUE XapaKTCPUCTHKH HOBEPXHOCTHBIX BOJH B JUDJIEKTPUYECKO
[UIACTHHE Ha METAJLTHYECKOH MOUIOKKE, B rpebeHyaToi CTPYKTYpE, METAUIMYECKOH CIUpay.

Pasnen 2. Hanpasnsonme CTPYKTYDBL.

Tema 4. BonHsl B KoakcHanbsHOM UMM,

CrpykTypa nons u SJICKTPHHCCKIE XapaKTEPUCTHKHY BOH T B KOaKCHAIbHOH 1 JPYTHX JTUHUSX

nepeaayq.

Pasnen 3. [Tepenaua SHCPIHH ITO HANPABIISIOLIMM CTPYKTYpaM.

Tema 5. Tlepenaua suepruu mo KOaKCHAILHOHU JTHHHY. ‘

Motunocts, meperocumas no koakcHaTBHOI JMHUH. 3aTyXaHHE BOJIH B JIMHUH 34 CYeT TIOTEPh B ME-TaJLIE U
MBIEKTpUKe. JINHUS ¢ YyacTHUHBIM AUBTICKTPHICCKUM 3arionHerueM. [lepenaua SHEPrHHM B IPYTHX JIMHHSX
nepenadu ¢ Bojmon T,

Paznen 4. KonebGarensupie cucremp,,

Tema 3. Obiuas 3amaya o koneGanusx 5 TIPAMOYTO/IBHOM Pe30HaTOpE.

COBOKYITHOCTE Pe30HAHCHBIX YacTOT KOJIeOaHHH B IIpAMOYroNbHOM pesonarope. Knaccuukarus  tumnos
KosieOanuit,

Tema 4. O6was 3anaua o koneGanusx g LISTHHAPHYECKOM pe30HaTope.

COBOKYIIHOCTE PE30HAHCHBIX YaCTOT KoNnebanuit B LUIMHAAPHYECKOM pesoHatope. Ilpocreiimue tTH- g
Kkonebanuit (Eq e Hyyy Hy, ).

Tema 5. Cnioco6n1 BO30YICHHS! U BKITFOUEHHS 06beMHbBIX Pe30HATOPOB.

Bo36yxnenue PE30HATOPOB € NOMOMIBIO HIEKTPHUECKOTO H MATHATHORO u3ydaresei. AacopGum- OHHbIA 1
LPOXOJHOM CIIOCO0 BKITIOUeHUs PE€30HATOpOB.

Tema 6. lobpotHoCTs 06BEMHBIX pe30HaTopos.

CoGcrennas 106poTHOCTE pesonaropor. Murerpanbhoe BEpacenne A1 B0OPOTHOCTH. 3aBUCH-MOCTD
J0OPOTHOCTY OT FCOMCTPHICCKUX Pa3sMEPOB H 3MEKTPOAMHAMUUYECKIX [apaMETPOB Cpeibl, 3aloNHIOLIEi
pesonarop. HarpysxeHnas 106poraocTs. Hpyrue uner PE30HATOPOB.

Pasnen 5. Pactipocrpasenue SCKTPOMArHUTHBIX BOJIH B aHH30TPOITHBIX cpesax.

Tema 1. Pacipoctparenue mneiino TOJIPH30BAHHBIX OICKTPOMATHUTHBIX BOJIH B HAMATHIYEHHO
{epputoBoii cpene.

Bsaumoneiicteue snexrpona ¢ [TOCTOSIHHBIM MArHUTHBIM TIOJIEM. Pacnipoctpanenne mneiino
TIOJIIPA30BAHHBIX BOJIH B TMPOMATHHTHOI cpezie. TeH30p MarHUTHOM NpoHKLAeMOCTH beppura.

Tema 2. Pactipoctpanenue posm ¢ KPYTOBOH NOJIsIpH3anueil B HaMarHuyeHHO (eppuToBoii cpere.
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MarnurHas nposrmaemocts HAMArHHYCHHOH (eppUTOBOIT Cpejinl TP pacTpOCTpaHEHHH BOSH € KPYroBoii
noJisipu3anued. @eppomarauTHb; pPe30HaHC.

Tema 3. Ddext Dapanes s MPOOJILHO HaMarHUIEHHOM BeppHTOBO cperne.

Pactipoctpanenue B npononsro HaMarHu4eHHoM heppuToBOii cpeste uuetito NOJIIPU30BAHHOM BOJIHEL.
[ToBopot rockoctu TOJIApH3AUMY THHEHHO NONAPH30BAHHOM BOJTHE] T1pA PacpoCTpane- HUH B IPOJOILHO
HaMarHU4eHHOM (eppuTe.

Tema 4. ekt cmermnenns moms s HpAMOYIOJIBHOM BOTHOBOJIE C MONEPEYHO HAMATHHYCHHBIM beppurom.
Cipyxtypa u pacnpenesenue s AMILTUTYIBI IOJIS B IPAMOYTOJIEHOM BOJHOBOIE C BOJIHORH H,, 0py Hanuupm

TONEPEYHO HaMAarHMYEHHOro (eppuTta. BenTumy na sbdexTe cmemenns nons u beppomarauTHOM pezonan-
ce.

Paznen 6. KommuiorepHoie MeTos: PCLICHHUS 3a/1aY SIIEKTPOAUHAMUKH,

Tema 1. ITocranoska 3anay, HPCACTaBIICHUE MOJIEH, aNTOPUTMH3ALIS.

Maremaruueckue Moaem JICKTPOMHAMUKY aJIeKBaTHBIE PU3HYECKOM PEATILHOCTH. DNeKTpoau-
HAMHUYCCKHE 3a51a9u. BerunciurenbHas snexTpounamuka.

Tema 2. TIpoekmmonHble MeTONEL

OcHoBHas npoeknHoOHHAas cxema, Meron By6Grosa-Ianepxina ms PEILICHUS BHYTPEHHHUX 3a/1a4
JMEKTPOAUHAMUKH.

Tema 3. Inckpermsaumonnsie METOJBL

Konnokauus. PasroctHble cxempr, Konewsie snemenTer.

Pasnen 7. Pacnipoctpanenue PAa/INOBOIIH B CBOOOIHOM IIPOCTPAHCTBE,

Tema 1. Dneprerudeckue cooTHOMENHS B YCIIOBHAX CBOOOHOTO POCTpPaHCTBA.

Hanpsi:xeHrocts nosist B Touke puema. Dopmyna uieaTbHON pagHocss3y, Krnaccnduxauus paauo-
BOJIH I10 /IMana3oHaM 4acror.

Tema 2. O6nacts IIPOCTPAHCTBA, CYINECTBEHHO YYACTBYIOILAs B (hopMHpOBaHUH MoNIsT Ha 3aMAHHO
JIMHUH.

3oubl PpeHens Ha mWIOCKOCTH, CyluecTBeHuBIH 3HIIcOM BPAILICHIS U 3aBHCHMOCTB €I0 Pa3MepoB '
OT J/IMHBI BOJIHEL

Paszen 8. Pacnpocrpanenue semibix PagvoBOJIH.
Tema 1. Gusuyeckue nponeccs IIpY pacipoCTPaHeHUH 3€MHOM BOJIHBL

Knacenuramus metoon PacteTa nosts seMuoi Bonusl. [IpesesHoe paccrosmue OPSIMOM BUJTHMO- CTH.
Tema 2. Ione BbIcOKO MOQHATOTO U3NyYaTess B OCBEMIEHHON O6/IACTH.

OTpaskatesbHas TpaKToBKka BIMsHuS 3emimu. Tlone usnyuares B ocBewen ok obnactu B mpubiu-
KEHIM TOCKOH 3emin. URTepdepenonnbI MEOKITEND ¢ y4eToM chepruuHocTH Semiy.

Tema 3. Iloste Hu3KO pacnonoxenuoro H3J1ydarens B 00IaCTH IPHONMKEHHS TUI0CKOH 3eMITH,
Konuenms cxonssset semuoit sonm, Gopmyia lynetikuna-Bay- aep-Tlons. Omubka Bbrauc-
JICHUSL TI0JIA B OPUONMKEHNH TUTIOCKOMH 3eMIIi.

Tema 4. TTone B 30nax [IOJIyTEHH H TEHU.

Tone a5 BEICOKO OARSATOrO usnyyaresst. [one Hu3ko pactionoxerntoro H3JIyJare;is.

Pasnen 9. Snexrputeckue [IapaMeTpEl 3eMHOR aTMOChEpEL.

Tema 1. Ctpoenue atMoc(epsl.

OGnacti armocdepsr, xuMurdeckmit COCTaB, paclpe/ielicHie TEMIIEPATYPHI 1 KOJIHYECTBA HEfiT-
PATBHBIX JaCTHIL IO BBICOTE, paciIpeeeHue 3APAKCHHBIX YAaCTHIL B MOHOCepe,

Tema 2. Dnextpuyeckue cpocrsa TPONOCHepsl 1 cTpaTocdepsi.

Jmonexrpuyeckas TpORAAacMOCTh Tporochepsl 1 crparocdepsl. JTokamsHbe HEOJTHOPOIHOCTH
Tponochepsl.
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Tema 3. Dnexrpueckue CBOHCTBA MOHOChEPSI

Jusnexrpuueckas IIPOHHUIAEMOCTB ¥ IPOBOIUMOCTE HoHOC(hepe!. JlokaneHble HEOTHOPOJIHOCTH U
BO3MYIIEHMS HOHOC(epBL.

Paznen 10. Pacnpocrpanenue PamoBoIH B 3eMHOl atMochepe.

Tema 1. O6mue BOIIPOCHI.

Ipenomenne paguososs s arMocepe. Paccesnue pagmopony HEOHOPOIHOCTAMH aTMOChepEr.
OcnaGnenne Bony B atMocdepe.

Tema 2. Pacnipoctpanenne VKB na HA3€MHBIX PaIHONUHHAX,

Pacnipocrpanenne YKB semuoi BOJIHOH. JlanbHee TponochepHoe pacnpoctpanenue YKB u suep-
TeTHYeCKu# pacuet iuunii JITP.

Tema 3. Pactipoctpanenue KB,

PaIUOIUHUH.

Tema 4. Pacnipocrpanenue CB u JIB.

Mexanuzm pacnpoctpanenus. O6nacTs npumenemys. Crtywaiinbie ykryauuy mos. [Tepexpecrt-
Hasd MOZyJisHs B noHOC(epe. Pacuer HaNPsKCHHOCTH MO,

5. OUEHOYHBIE CPEACTBA UIs1 TEKYWETIO KOHTPOJIS YCIIEBAEMOCTH,
IIPOMEXYTOYHOI1 ATTECTALIUHU 110 UTOTAM OCBOEHUS TUCLHMILINHEI
51 YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJABHOI PABOTHI

CTYJAEHTOB

5.1. Tekymmii KOHTpPO/Ib yceBaeMocTH

Pelitunr-kontpons Nel
Bapuanr 1
. Kak BeImmsinar YPaBHEHHS, CBA3BLIBAIONIUE MEXIY co00H npomonsHbe u NOIIEpEeYHEBIE
COCTABIAIOLIME NOJS MOOBIX BOJIH B [IPOM3BOJILHOM perytsapHoii HaNpaBIAIOIEd CTpyKType?
3avem Hy®KHBI 3TH ypaBHeHus?
D —ng = jhgradk, —ju-'ya[zzgmd}}’zj; —gzﬁ = jhgradH, — jwe_ [izgradfz};

- — =3CT " -
2) v+ 1-;‘3Lz$£ﬂ H=—-rotj ;vE+ WU £,

—_ i ley

E= jwugf- +

gradpi c~r;

Pl , =

—_3 — 5
4

3) §=irot_il o ===
B 5

— grad div4 — jwf

&

2. Kax BBITTIAAUT BBIpa)KeHUe COCTaBIIArOLICH NOCTOSIHHOH 3aTyXaHusl, BeI3BIBAEMOlA IIOTEPAMU

B Cpene, 3anonHsomeit 1namo nepenayu?



14

—_—

H
p—
R
3 4
/ "
td |
Il
|
C’;l s )
s

" Rz 1+R: /R
3) by = FL LR

2R Wfma/ /R

' \,‘hé T WL ES, by = \Y;w-;rasﬂ - (@n/1..)%

Kaknm BBRIpa)KECHHEM ONPENCISAIOTCS 4acTOThI BO3MOXHBIX KoneOaHuii B NpAMOYTOJIEHOM

pesoHatope (a'B'c)? Bo3MokHO 1M CymecTBOBamUe KONeOaHul ¢ TPeTbUM HyJIeBbIM

HHAEKCOM?
1 )"{1’ = 3 — = T EmnO — Jda, HmnO_ HET ;
§— -"_‘ =i~
2) "‘tzq: = :_ =, Einno — HEeT, Hmno— 11a;
(=3 +{=}
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Bapuant 2

W3 xakmx coobpaxenuit YCTAHABIMBAIOT TOHATHE KPUTHYECKOH YacTOTEL

JJIUHBI BOJIHEL?

]) e/ 71,:’ = _V," W= it

2) g k= 2w 1/]"5;33 f‘eq‘ "J*:‘ff‘;‘?'-l-’
e =h/{2 I = ]
3) 8’ fzq. = t*—f"r'\,' H & J’ fi‘“‘ e fiq‘

.',:"?Lz - g:! .fg\:p = g.-’r’(zn\,";‘tg Eﬁ)! ":i‘iq: = UG/"“’pr = ZH}Q;

"

[lpuBeuTe  BolpaxceHwe s  HOCTOSHHON 3aTYXaHUS, BBI3BIBAEMON  MOTepsMU
METAIITHYCCKUX MPOBOAHUKAX IMHUH [Iepe1ayy,
1) ':]“.}1 = ,—-— T tHCm]- fff;
T
(’ {
23 = | 7.1 iza , s ¥502 =i [y B ¢ e -
2) h,v2= J 7T FN A Fwingel? by = ‘\;H Hage — (2m/1,)%

KPHTHYECKOMH

B
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3 Kakum BbIpa>keHUeM OIIPEACHIAOTC YacTOTLI BO3MOJKHBIX KOJeOaHHH B THIHHIPUYECKOM

06beMHOM pesoHatope? BosMoxHO 1n cymecTBOBaNME KOJIEOaHUH C TpeThUM HyTeBBIM

HHIEKCOM?
= 2 P 'r:-‘fm Emz‘:p . |
1) A; == = > Lo s Emno — 18, Hmno— HCT,
(EReRz Vi Hmnp
= ne
2 );“-p = = ; Emno — HeT, Hnno— Ja;
(s By By
A
3 )‘Ag = 5 Emno — Her; Hegsy - Ja.

1-1z

A v

Bapnanr 3
1. Kak BeirmsaT yenopus PacilpoCTpaHeHNs BOMH B JMHMAX mepemauu? Kax 31w YCIIOBHUS
CBASAHBI C KPUTHYECKOM JUTMHON BOIIHBL, KPHTHIECKON YacTOTOH?

i<

¢
P !’vé_—k:_s 4

DA A f < fs

2. KakuM BeIpaxeHuem ONPCACIACTCS 1OCTOSHHAS 3aTyxaHus A, i BONHEI Hio B

IIPAMOYTOJILHOM BOJTHOBOIE?

3. Tpueeante OCHOBHbIE CMOCOGHI BKMOUEHMA  0BbeMHbIX pe3oHaTopoB U ux 4aCTOTHble
XapPaKTEPUCTUKM,

)



5. n
!
g 4 ’ k“ ®
2)
- 5
o
e : p
. ; ;
3)
5.4
7 84
i

g s
, 1 7 1
Pedituar-konrpons No2
Bapuanr 1

1. Hro noxpasymesator mox MUCTICpCHEl B JIMHUSIX TIepeadu
E A
D Vg, Vs, zF0~f(w);

I y -
2) V(l)a v33 ZCE( ])NI(G)J

E(Hy .
3) Ve, Vs, 22 # f(w),

2. CopmymupyiiTe ycIoBre 0AHOBOIHOBOCTH AT OCHOBHOTO THIIA BONHBI B TIPAMOYTOJBHOM

BOJIHOBOJIE.

25
e =

) ~ yHyip o
l)”i'k‘}:— ZA S Ag, @ T A% 2a;

AN

2) 4> A%, 15 2

W

>

i
.

B y FL
1 M. 2
3) J‘{ = fis:gav M= :a-

3. Kax ompenenserca J00pOTHOCTE pesonatopa. Kak cpszama JOOPOTHOCTE pe3oHaTopa ¢ ero

PasMCpamMi 1 [IpOBOUMOCTEIO MaTepUana CTEHOK U BeTHIUHON PE30HAHCHOIT YacTOTEI.

1) Q :u‘:_a;if’;—‘_l"r—; gl:oT> g1 Wy T=qQT™
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=0l o —«Ql,m Ts 0

2) Q = ?T‘t-‘fc“ I’
W
3)’\(\?:&_}'-:1.-« I'ﬁAQ“' J,—:Q J("’ral—)QT.

Bapuanr 2

Coopmymapyiite o6ume ceoitcrra BotH Tima T B munusx nepenaun

= !g L’a =V I, = -

) E. =H. = 0; s
R g =
=z,

Kaxk OHPENCINTh IHana3zoH JUIHH BOJIH, B npenenax KOTOporo =B KpyTrjiioM BOJIHOBOE

2.
AHAMETPOM 2a Moxer PaclpoCTpalsaTLCH TONBKO OCHOBHOM THUI BOJHBI?

& - 713 o
B ] '* TAZ AL, 261a< i< 3,41q,

= 3.41aq,

2 ) /;L : 41'!\']:’——’ ]
3) l;’v = I]af;':;, »: = 3,‘1’ 1a
H  cpeapl mposBIIAIOTCH pu

T'MPOMarHuTHOH

Kakne ocobennoctu B napamMeTpax
PaClpOCTPaHEHHH B HHX /ICKTPOMATHUTHBIX BOIH ¢ KPYroBoii nosspusanueii?

(O8]

T =%
ru:t ua’

1) JIKIT: pa"; TTIKIT: g ;

2) JIKIL: || pa; TIKIT: flual; [l )] = Hug 115

3) JIKIT: pa; TIKIT: pa.
Bapuanr 3

Kaxumu cootnomenusmu ONPELEessoTea 001me CBONCTBA BOJH THMa E B THHmMsxK nepeaayun?
3

]
g i — £ 3 £ N .
1 A/ AHF‘)

1.
=0.A =4- V1= (/)

1)E.=0,H,
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N -
5 i )
‘w_:—,‘!—_ 375 At U | )
v; =y, \!1 (A/Ag) s 25 = _5‘,‘\1 (AfAep )7
R —— T
.= 0.8 =8 11— (3/h . pE e 7]
3)E.=0H-20h"=3 GI= (407 of sz‘\;’l_{A'r A )
r 2 [
vl = w, '\'1 — (A4 =F ==, -\}1 = (A )

2. Kakoi XapaKTePHOH  0COBEHHOCTRIO, 06nanaet H4aCTOTHAs 3aBHCHMOCTE
3aTyXanus 171 Boansl Hor B kpyriom BOJIHOBOJIe?

DF > fr F 1= () L
2) ’f: > j;‘l‘." f T‘% (}1:-1’.‘) HD‘. *:
Nf> fapr F T (hi) % = const.

3. Yro nompazymesaercs nozx s¢dexrom dapanes THPOMAarHUTHBIX cpeax?
1) [loBopor miockocta TOJIAPU3AMH JIMHERHO-LOJIAPH30BAHHBIX BOJIH.

2) oBopot nmockoctu HOJAPU3ALMA BOIH ¢ KPYTOBO# NOJIsipU3ayeil.

IOCTOSSHHOM

3)M3menenue HallpaBJICHUST BpallleHHA MJ0CKOCTH NOJAPH3AMA  BOJMH C  KPYToOBOi

NOJIIpU3aueii.
Bapuanur 4

1. Chopmymupyiite o6nute CBOHCTBA BOH Tuna H B muamsx nepeaayy.

B e e s
. o pH i 7 o f s \<,
1)E-=0,H- =20,k _;@-\(1 — (A ) e,-‘g-— 2y J\"l (A g } s
Ir / sa g a3 Ir ¥ J f o in 32
" = v -\, 1-— (A "Kp) P ER = :-'_f,,-\!’l —i\zl,-'/{m;} i
—_ ———

i v |
41— (A1 Y.
0/ 4 1 \A!f ‘l&r:} ?

DE #0H.-=0hr"=p WA Ag) v =v

2. Kaknm o6pasom B KOaKkCHallbHOM JIMHHM ¢ BOJHOM

SHAUCHHE  JIONYCTHMOH  MomHOCTU? Kakomy BOJIHOBOMY

COOTBETCTBYET?
Py =P,

Sang e

COIIPOTUBJICHHAIO

Tuna T AOCTUTacTCsd MaKCUMAILHOE

OHa
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-
DIn{R,/R)=105; =, = 3o\~(§ Oz

-
II'Z(R:,.’(Ri:) =1; o — 6@\:% OM;

2) R: R: é 3_;6; . — :’?

IgiR:/Ry)=0,5; z, = 50 - O

3)lglR./R =1 z. = 100 ;3 O
e

3. Kakum COOTHOLICHHUEM OIIUCHIBASTCS IIepeaada SHEPTHUU B «HAeaTbHOH PaIUOIHHU L ?

L -

1) "Dz}_ = p-_"DETDé;;:(._J_);;

<11

2) P;;p = PZD_“DEI::S_:“?;
—3 T =
3) By = PrD:D, 7"

Peltunr-xonrpose Ne3
Bapuanr 1
1. Hro noxpaszymesaetcst mos PYNIOBO# ckopocThio? Kaknum BEIpakenuem oxa OTIPENETISETCS B
HalIPaBJISIIOMHUX CTPYKTYpax?

1) ckopocTh nepemernenus MaKCHMyMa orudaromel rpynmns: rapMoHHYeCKuxX BOJIH, OMU3KHX

i a
(L — cf{ /is;p )_;

ITO HacToTe: Vep = Vg \

2) CKOpPOCThL HCPEeMEIEHNUI TOYKH FapMOHHYECKOr0 KoJjiebanus ¢ (bI/IKCI/IpOBaHHBLM

=waf 1~ T\‘E"‘JZKE‘] é

SHaYeHUeM (Gassl: v, o/

3) CKOPOCTh pacnpoctpanenus OHCPIrUur rapMOHUYECKOro BOJIHOBOTI'O IIpollecca: T

2. KakuM o6pazom MOkHO OHPCACNTATE IIOCTOSIHHYIO 3aTYXaHUS B KOAKCHATBHOM TIMHUH,
CBASAHHYIO C HOTEPAMH B NHINEKTPHKE, NPH YaCTHYHOM JUDJIEKTPUYECKOM 3alOIHEHHH

JTAHUK?

i |
s 2 . 5 o a ' 2
VI= [~h+ K+ wridetthe = |t g, — (2n/d)’

\i
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1_k ey & i
2)(h,) =h :

3) (k) =k, /10;

3. Yto mpenctasnser coGol  oGnacts [IPOCTPAaHCTBA, CYWIECTBEHHO yuacTByIOIas B
(opmupoBanuK mONT Ha 3amAHHON THHMK? Kakum  cymecrsennnm HapaMeTpoM OHa
XapakTepusyercs?

1) snnuncoun Bpamenus; MakcuMabHpIil panryc CymecTBEHHOrO 3JUIHIICOMIA MOKET ObITH

OTPaHUYCH BOCHMBIO 30HaMK Ppenens: o =+2nr;

MEHL
2) chepa ¢ pamuycom Sr 55 1;

3) UMITHEAD paguycoM H JUIHHOH Br= 1, R « 1

Bapuant 2
1. Kakum BeipaxkenueM onpemensercs CKOPOCTE pacnpoCTpaHEHHs! SHEPIUM TapMOHHUECKHX

BOJIH B JIMAMSX epenadu? [locTpoiite ero 4acToTHYIO 3aBHCHMOCTS,

L4 - 'J ": 3, -
T =l —= 1 AT Ty ;'. s () 7 .
1) 1‘5 bc \tl (fhp" Ji 2) LS ?_}’. 4 1 k =p -f-) ’
¥
i
| v: |
| ! !
e |
¥r
| A
I |
I i
7 o !
f? f} f o 7 f




2. Ilpu kakom BOJTHOBOM compoTHBICHNY KOAKCHANBHON  jymy

3.

P, =

21

H TOCTHraercs MHHHMAaIbHOE
3aTyxaHuye B METaTHYEeCKIX IIpOROAHMKAX?

—

Dz,=77 [2 gn;
N

2)z, =30 : Or;
‘\A 9

3)z, =60 # On.

JIWHbBI BOJIHBI?

1) Makcumansasiii panmyc  snnuncoupa, COOTBETCTBYIOLME  cepenune TPaccel

=vnAr/2;

2) Maxkcumarnsnprit paguyc CYLIECTBEHHOr 0O SJUIMNICOM A
—_—

I+2 ’:&-’?""T’ / (“,,. i ] gt = ,:

G

(v} ¥ £
3) Makcumanbmpii PalMyC cymecTBeRHOro snmcomga P,. = TAr/2

Bapunaur 3
Kaxumu  daxropamu 00yCIoBIIeHDBI NOTCpH B JHHMAX nepemaun? Kax BBIITIAAUT 0bIee

BBIDQKEHHE JUIS IOCTOSHHO] 3aryXaHus?

1) Iotepu B cpee, 3anoJHAOIEH nuHuIO, TMOTEPH B METAIIMIECKUX NPOBOAHMKAX JIMHHY;

‘

L y _

@ = wepf hp;:_-p'

2) ITorepu B Cpeae, sanonusoie JIHHUIO;
}_\ M

(’ '3 = 2 — rF
2 sEL ,ha—xu “HaEl — (2771 5

g V& = J_”c L7,

3) Horepu B MeTammueckux HPOBOAHMKAX JHuY; hyy = -~ qf ]HC,,_ al.
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28 Kakoit THII BOJIHBI B KOaKCHaJIbHOH JIMHHHA ¢ BOJHOH T ABIISICTCS BBICIIHM U KdK

OTIPENICIIACTCA €TI0 KPUTHYECKAS ATHHA BOIHEL

D) Hyy Agh = 7(R, + Ry);
2) Hyy, AL = 3,41q

1 810
3) hric. A 5 =2Q.

3. U3 xakux cooGpaxenuit OCYLIECTBISACTCS N€ICHHE MYTH PaCTIPOCTPAHEHHS 3eMHO BOJIHBI Ha

OCBELICHHYIO 30HY, 30HY IIOJIyTeHH, 30HY TeHU?

i —— ————
Fip = J 2Q4(y hy = ha) - paccrosiaue NpAMOH. ..

1YO3i r < fip; 30T : 1 = Lp; 3T 1> rp;
2)O03: r>r1; 3MT: r = Tups- F ST < g
3)O03: r=r1q; 3MT: r< Tp; 3T: 1> 1.

5.2. HpomemyTquaﬂ ATTECTANNA 110 HTOraM OCBOCHHSA NHCUHIIJIHHBI

Bonpocs! k 3a4ery ¢ onenxoii,

CBA3b  MeXIy nposOnbHBIMH U IIONEPCUHBIMHM  COCTABISIIOIIUME  IIOJIel B PETYJISIPHOMN
HaNpaB/IAIOMEH CTPyKType .

Kpnruueckas wacrora, KPUTHYCCKAs JUIHHA BOJIHE] .

onepeunsie snexrpomarnutibie BoyHE (7).

OJIEKTPHYECKHE BOJIHbI (E).

Maruutuste Boms (H) .

Konuenmus napumansuex som

I'pynnosas ckopocts. Cxopocts pacnpocTpanenus SHEPIHUH .

Momninocts. nepenocumas SICKTPOMArHUTHOM BOJIHOM 110 JIMHUH Hepenauy .

IIpsmoyronsnsi BosmoBO T (Bonna E) .

- lIpsimoyrosnbHelif Bommosos (BonHa H) .

- lpsiMoyronbHbIit Bonaopox (BonHa Hyo) .

- Kpyrurit Bonmosos (sosina E).

- Kpyrmblit Bontmosos (sonna H).

. Toxu Ha crenxkax MpAMOYTOJIBHOTO U KPYIJIOTO BOITHOBOOB .

. Koakcuansupie munun (Bomna T) .

- Koakcuanenpie munuy (Boanbl E u H) .

. JluHNs nOBepXHOCTHOH BOJIHEI (Meraimyeckas TI7I0CKOCTb, OKPBITAsL CIIOEM AMBIEKTPHKA) .
. JIMHKS TOBEPXHOCTHOMH BOJIHEL (IM3JIeKTPUYeCK i BOJIHOBOJI) .

. IlnanapHele nunaun nepeayy .

20.
21.

Bonokonno-onTrueckue mituu nepenayy .
3aTyxaHue B IMHHUMU nepenaun. Kospguuuenr saryxanms .
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22. 3aryxaHue, BbI3bIBaeMOe TIOTCPAMHU B CPEIe, 3ATIONHAIONINE TUHUH TIepefayH .

23. 3atyxanue, BbI3bIBaeMOE HOTEPAMH B MCTAIIMYECKUX IPOBOAHMKAX JIHHHH [ePeIad .

24. Tlepenaa suepruu no [IPSIMOYTOJIBHOMY BOJTHOBOZLY .

25. Ilepenaya sueprum no KpYyriioMy BOJHOBOZY .

26. [epenaya sHepruy mo KOAKCHATLHOH THHAH .

27. DBOMONMS 3/1EKTPOMArHUTHBIX KONEOATEIbHBIX CHCTEM

28. OGbemubIi pe30HaTOp U3 OTpesKa [IPAMOYTOJBHOIO BOJIHOBOA .

29. Obuast 3a1a4a o xoneGaHuIX B NPAMOYTOJILHOM PE30HATOPE .

30. LimnuHApuYeckuit 06bEMHbIit pesoHarop .

31. Cnoco6s! BO30OYKIeHHS 00HEMHBIX PE30HATOPOB .

32. J1o6poTHOCTL 06beMHbIX PE30HATOPOR .

33. PacmipocTpatenue 3MeKTpOMarduTHEIX JTMHEHHO NOJIAPU3OBAHHEIX BOJH B HAMArHHYEHHOMN
(epputoBoii cpene .

34. PacnipocTpaHeHue 31eKTPOMArHATHBIX BOJH ¢ KPYT'OBO# HOJIApH3aLKMEN B HAMATHHYEHHOI
(eppuToBoii cpese .

35. Dddexr Dapages .

36. DQQeKT cMeIeH s oIS B IPAMOYTOILHOM BOJHOBOLE C MOIEPEYHO NOAMATHHYEHHBIM
beppuTOM .

37. DHepreTHUeCKHe COOTHONIEHHS B YCIOBUAX ¢BOOOHOTO NPOCTPAHCTBA.

38. O6nacTb NpOCTpaHCTBa, CYLIECTBEHHO Y9acTByrolas B GOPMHUPOBAHUH MOJIS HA 3a0aHHOM

NTHHUH,

39. Dusnueckue IpoLecc IpH PacupoCTpaHEeHHH 3eMHOH BOJIHEL.

40. Ilose BBICOKO IOTHSTOrO H3JIy4darTelis B OCBEIUEHHON 00/1acTH.

41. ITose HU3KO PACHOIOKEHHOTO n3jIyyaresisi B 001acTu NpHOIMIKEHNS II0CKOH 3eMITH.

42. [Mone B 30Hax MONYTEHH U TEHH.

43. Crpoenue armocdepsl.

44. DnexTprueckue cBoHcTBA Tponocdepsl u cTpatoceps,

45. DnexTpuyeckue cpoiicTa HOHOC(EPEL.

46. OGuure BONPOCHI pacmpocTpaneHue PaanMOBOIIH B 3eMHOH aTMocdepe..

47. Pacnpoctpanenne YKB Ha HazeMHbIX PaIMOJIMHMSIX.

48. Pactipoctpanenue KB.

49. Pacipoctpanenve CB u J1B.

5.3. CamocTosTenLHas pabora o0y4aromerocs.

CPC ¢ nekuuoHHbIMU MaTepuasamy.
Bonpocs! cTpykrypuposanssie k CPC.

1. Hampassiomue CIPYKTYpbl M HallpaBiseMble 3JIEKTPOMACHUTHBIE BOJIHEL Hanpagnsromue
cTpyKTypel. Knaccndukanus nanpasisiembix Bonn. Casizs MEIKIY TIPOJOILHBIME U TOIEPEYHBIMH
COCTABILOLHMMH  TI0JIEH B PETYJSPHOH HANpaBisiomeit CTpykType. KputHdeckas uacrtora.
Kpurtuueckas pavna Bonuel, [Tonepeytbie 3meKTpPOMArHUTHBIC BOJHELL DIIEKTPHYECKHE BOJIHBI.
MarnuTHele BonHEL Kounenius lapuxaabHeIX  BOMH. CKOPOCTB pPacIipoCTpaHEeHMs SHEPruH.
I'pynmosas ckopocts. MowiHOCTS, ICPEHOCHMAs dICKTPOMATHUTHOH BOJIHOM 110 JIMHUH NIEpeIayy.
(PPB:3,4,6,7,8),2=>3. 4,5, 6; ®PB - pusuka pamuoBoH. KJI - KoHcnekT nekmii.
Jlureparypa: 6.1, [1] ¢. 239 — 256, KJi c. 3 - 14.
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2. IpsMoyronbueri BOJTHOBOA. Kpyrmeii Bomxosox. Toxu Ha CUCTEMAX NPSIMOYTOJBHOTO W
KpYIJIOro BOJHOBOAOB. BONHBI M KoakcHasbHbie THHAY. JIHHEMA IIOBEPXHOCTHOH BOJIHBL [L1anapHsie
JHHUH [IEpeayu.

2,3=>45,6.

Jluteparypa: 6.1, [1] ¢. 257 - 291, KJl c. 15 - 36.

3. TpeGosanus k muHusaM nepenaun. OMHOBOIHOBLIH 1 MHOTOBOJIHOBBIN PEXKMM. DIIeKTpUUec- Kast
HPOYHOCTE NMHHKUM nepeayn. Temmosoit mpoGoit. [Ipenensras u AOMYCTHMasi MOIHOCTb.3a- TyXaHue
B TMHUSX nepenayn. [lepeaua suepriu no IpAMOYroAbHOMY BOJIHOBOAY. Ilepenaya sHeprum mo
KpyrioMmy BomHoBoxy. [lepenaua snepruu mo KoakcuaabHON THAMM.

3,4=>5,6.
Jluteparypa: 6.1, [1]¢c. 292 —3 12, KJI¢c. 37 - 44
4. OObeMHBIe pe30HATOPLI . DBOIIONHUS SJICKTPOMArHUTHBIX  KONEOATENbHBIX CHCTEM  IIpH

NMOBBIUICHUM paboueil yacToTEHl. [pamoyronbuelii  06BeMHBII pesonarop. OOmas 3amaya o
KOJIEOaHMIX B MPAMOYrONTBHOM OOBEMHOM pe3oHarope. Lluimunnpuveckuii o6beMHBIH pe3onarop.
Cnocobel  BO30yXkIeHHS ¥ BKIFOYCHUS OOBEMHBIX DPE30HATOPOB. HoOpoTHOCTE  0OBEMHEBIX
pe3oHatopoB. [Ipyrue Tuibl 06beMHBIX PE30HATOPOB.

(DPPB: 5,6),2,3,5=>6.

Jlureparypa: 6.1, [2] ¢. 231 — 255, KJI ¢. 45 - 56.

5. PacnpocTpaHeHue 37K TPOMArHUTHBIX BOJIH B aHU30TPONHBIX Cpelax. Dusznueckuit Mexanusm
AHM30TPOIHH (hEPPUTOB. Y paBHEHHE ABHKCHHS HAMATHHYCHHOCTH, Tenszop MaruuTHOH
IIPOHHLIAEMOCTH HAMarHUYeHHOro depputa. YpasHeHnue MakcBena B AQHU30TPOIHOH cpeje.
onepeunoe pacnipocTpanexue SNEKTPOMATHUTHBIX BOJIH B HAMaruu4eHHoM (eppure. [Ipononsroe
PaclpoCTpaHCHUE SJICKTPOMArHUTHBIX BOJIH B HAMArHHYEHHOM deppure.
(OPB:2,7,8),2,3,4,6=>9,10, 11.

Jlureparypa: 6.1, [2] c. 327 - 346, K/ ¢. 57 - 64.

6. KommbrotepHsie MeTob! pelenns 3anau SJIEKTPOAMHAMUKH. [IpAMOYroBHEI BOTHOBO/ ¢
HEO/HOPOAHBIM 3arioiHenueM. Mertoa certok. Metos By6Grosa — I” ajlepkuHa. MeTox HHTerpatbHBIX
YPaBHEHHH.

3, 7=>3,

Jureparypa: 6.1, [2] c. 387 — 405, K/ ¢. 65 - 83.

7. Mexanusm pacnpocTpaHeH#s PamuOBONH B CBOOOZHOM HPOCTPAHCTBE. JHEPreTHICCKYE
COOTHOLICHHUS B YCJIOBHSX CBOOOAHOrO IpocTpancTea. O6nacTs [IPOCTPAHCTBA, CYIIECTBEHHO
y4acTByomas B GOPMUPOBAHUY IIOJIS HA 3aAAHHOMN JTHHMLL

(®PB:2,7),8=>9,10, 11;

Jlnteparypa: 6.1, [2] ¢.467 — 478, KJI c. 84 - 9.

8. Pacmpocrpanenue 3emubIx paanoBoH. Gusuueckue NpoLeceH IpH PacIpoCTpaHEHUH 3eMHOU
BOMHLL. Kitaccndukanms Meto10B pacyera 1101 3eMHON BOJHE]. [Tone BBICOKO mOAHSATOrO
H3IydaTeis B OCBEMEHHOH 301e. [Toste HM3KO pacos0keHHOro M3ITy4aTelIst B 30HE NpUOIIHKEHHS
I710cKo# 3emu. Tloste B 30HAX HONYTEHH U TeHH [IpH BRICOKO TIOAHSITBIX B HU3KO PACOI0KEHHBIX
H3JlydarTensx.

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

Jlureparypa: 6.1, [2] ¢.478 — 484, KJT ¢. 91 - 101,

9. AtMoctepa u ee BiusiHue Ha PacipocTpaneHne pannosoH. CTpoeHne arMocgepsi.
JNEKTPHYECKHE CBONCTBRA TPOHOCHEPRI M CTPATOChepsl. ONeKTpUYecKHe CBOHCTBA HOHOChEPEL.
(OPB:2,7,10,11), 10=>11.
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T'OCymapcTBen bl yHuBepeuTeT CHCTEM YNpaBleHuUs u
| pamnosnekr OHukM, 2012, - 30] ¢, ISSN 2227-8397 . S
f I2) SﬂeKTpoanHaMMKa: YuebHoe nocobue / K., bynarsmn, 2013 http://znan1um.com/catalog.php?bookmfo g
B.®. y6posun, A.C. Curos. - M.: Anbdha-M: HUL] 91337
MH®PA-M, 2013. - 304 ¢. ISBN 978-5-98281-329-9

80/hand|e/123456789/ 82

http://e.lib.vlsu.ru:
83

http://e.lanbook.com/reader//book/l 67874/

6.2. [lepuoanueckue mmanus
HHKa 1
DNEeKTPOAMHAMHUKA, Texumueckas JIEKTponuHamuka, Pannodusuxa, Panuorex

SJICKTPOHHUKA.
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6.3. UuTepHer-pecypen
ht_tp://znanium.com/catalog.php‘?bookinfo=3 67972;

http://www.lanbook.com/books/element.php?p/ 1_cid/68&p/1_id=1107;
http://e.lib.vlsu.ru:80/hand1e/123456789/6608;
http://www.iprbooksshop.ru/13 874.html;

http://iprbooksshop.ru/1 3969;

http://znanium.com/catalog.php?bookinfo=391 337.

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE JUCLUTLJINHBI

Jlist peanusaniiy JaHHON [UCIMTIIMHD HMeeTCs CLIeNHUATbHOE IOMELIEHHE JUTA TIPOBEACHHUS
3AHATHH JEKUMOHHOTO, [IPAKTHYECKOro 1 11a00PATOPHOIO THIIOB, TPYIIIOBLIX 1 HHVBHIYalbHbIX
KOHCYJIBTAIlMH, TEKYILET0 KOHTPOJIS M POMEIKYTOTHOR aTTECTAlMH, IS CAMOCTOSITEIbHON paGoThl,
JlexnnoHHbIe 1 MpaKTAYECKUE 3aHATHS, n1abopaTopHbie PaGoThI IPOBOASTCH B nabopatopuu
«DNeKTpOIMHAMUKA | paclipocTpateHue panuoBonn», (510 -3). MatepratpHO-TeXHHUYECKOE
obecreyeHte TUCIUITMHB! BKIKOYAET:

- TabOPaTOPHbIE MAKETBI M H3MEPUTENLHOS 060pyI0BaHNE CELUATH3HPOBAHHOMN naboparopuu
(510-3) mo mucuunuge S]] u PPB (5 Qpusnueckux naGoparoprsix pabor): ['4-80 — 2 ., ['4-32A,
['4-111b,I'4-83, B3-38 — 3 wr., V2-8 — 3 .. I16-23A; P2-53 — | wit.;

- KOMIIBIOTEPEL CO CHCUUATH3HPOBAHHEIM IPOIPAMMHBIM 06ecriedetiem LabVIEW & naboparopuu
(510-3) mis BemonHeHUs BUPTYallbHBIX Tab0paTOPHbIX pabOT 10 (UCIUILTHHE S5 u PPB (4 Bupry-
anbHbIe paboThl). s

Pa6ouyro nmporpammy cocrapun ["aBpunos B.M., roueur xadenps! PT u PC
Penensent

«Bramnmupexoe Kb Pagnocsssuy, ['enepansubiit nupexrop Bormanos A.E.
Ilporpamma pacemotpena u onodpena Ha 3aceganuu kadenps PT u PC
IIpoTokon Ne Z/j OT _A/’; ép/ %ﬂa g
3asenyrouwmii kadenpoit Huxkutun O.P. P
Pabouas mporpamma pacemorpena u 01106
Ha 3aC€AaHHM yueOHO-METOAUYECKOH KOMUCCUH Haripasierus 11.03.01 Paguorexuuka

IpoTokon No 7 oT ,/f 7‘/, Db, / f roja /
Ilpencenarens komuccun Huxutun O.P., 3aBenyromuii kabenpois

JIMCT NEPEYTBEPKIAEHWUS
PABOYEN IPOI'PAMMBI AUCHUITJINHBI

PaGouas mporpamma onoGpena na 20 A4 / 204/ yueOHbIH Toga
Ilporoxos 3acenanus kadpenper N /ot 08 ,/gﬂrolla
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3aBenyronuis Kadepoii £4&, a ﬁ%ﬂ;‘z/ﬁ/;f
/ /s

(o

Pabouas nporpamma oZ1o0peHa Ha 20 A7 /120 @yqe6ﬂmﬁ roja

Hpotoxon 3acenanus kKapenpui Ne /. op S, ﬂ%oaa

3aBeyromuii mdaezmoﬁ% L JS ez sePir £
”

Pabouas nporpamma ono6pena na 204 ¥/ 20/ = YUeOHBIN roxa

IIpotokon 3acenanns kadeaper No 7&__ or AL £3. ﬂ%’ﬂa

3aBenyrommii kadenpoi 77%% %ggf%
7

JIACT PETUCTPAITUU H3MEHEHUI
B pabouyio nporpamMmy aucLmnImme
BHGKTpOI[I/IHaMHKa n pacnpOCTpaHeHHe PadHOBOIH
oOpasoBarenbHoii MPOrpaMMbr Hanpasnienns noarotosky 11.03.0] Papuorexnnxa, HarnpaB/eHHOCTE:
Pannorexunueckue YCTPOHCTBA B CHCTEMBI (Gaxanagp)

Homep Buecenbl usmenenns s 4acTu/pasaensi Hcnoanurens OcHoBanue
U3MEHEeHUs paboieii nporpammp, ©®HO (Homep u nara npotokona

3acenaHus kageipbi)

3aBeayrommit Kkadeapoit /
Hoodnuce DHO




