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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilensro mpenoaaBaHusl IUCLUILIMHBI «DJIIEKTPOAMHAMHUKA U PAacIpOCTPAHEHUE PaJIUOBOJIH»
SBIISICTCSI OCBOEHHUE CTYJEHTAaMHM OCHOB TCOPHUHU 3JICKTPOMArHUTHOIO IOJIS U €€ PAJUOTEXHUUECKUX
MIPUJIOKECHUH, BKIIOYasl 3aKOHOMEPHOCTH PACIPOCTPAHEHUs PAJUOBOJIH B PA3JIMUHBIX Cpefax, B JIMHUIX
repeaady dJIeKTPOMarHUTHOU SHEPIUH.

1.2. 3agauy AUCHUILIUHBI

1. OCHOBHBIMU 33JJa4aMH U3y4YEHUS JUCIUIUINHBI SBISIOTCS (GOPMHUPOBAHUE Y CTYACHTOB 3HAHUIA,
HABbIKOB U YMEHUH, MMO3BOJISIIOIINX BBISIBIISITh €CTECTBEHHO-HAYUYHYIO CYITHOCTh IPO0OJIeM, BO3HUKAIOLIUX
B X0Jie PO eCCUOHATBFHON ESITENbHOCTH, MPUBIIEKATh JJISI UX PEIICHUsS] COOTBETCTBYIOMINI (PU3HKO-
MaTeMaTH4YeCKUW amnmnapar; (QOopMHpPOBaHHE y CTYJEHTOB HaBBIKOB aHainu3a 0a30BbIX
3JEKTPOIMHAMHYECKHUX 3a/1a4; YMEHUSI IPOBOJUTH CaMOCTOSITENIbHBINA aHaIU3 (U3HUUYECKUX MPOIIECCOB,
MPOUCXOASIIMX B PA3IMYHBIX HAMpPaBISIOMINX CHCTEMaX, YCTPOWCTBAX CBEPXBBICOKHX YacTOT, B
OJTHOPOJHBIX M HEOJHOPOJHBIX CpelaX U Ha eCTECTBEHHBIX paauoTpaccax. [IpuobpereHHbie cTyAeHTaMU
3HAHUS U HaBBIKK HEOOXOIUMBI KakK JJs pa3pabOTKU MIMPOKOro Kjacca YCTPOIMCTB, CBSI3aHHBIX C
nepenayeil U MpUEMOM CUTHAJIOB,TaK U JJI1 TPaMOTHOM 3KCIUTyaTallMi pauOTEeXHUYECKOM anmnaparypsbl.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuumiunsl: 51.B.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

3HAaeT OCHOBHBIE YPABHEHHUS
SJICKTPOMArdHMTHOI'O I10JIA; IPUHIMIIBI U
TCOPCMBI SJICKTPOANHAMUKHU; KJIIACChL
SJICKTPOAMHAMHWYCCKUX 3aaa4 U MOAXOAbI K
UX PELICHUIO; METOJMKHU cOopa U aHau3a
uH(GOPMAIIUH TSI COCTABIICHUS
aHAJIUTUYECKUX 0030pOB U HAYUHO-
TEXHUYECKHX OTYETOB IO Pe3yIbTaTaM
aHanu3a nHdopmaiuu B 00JacTu
AIIEKTPOAMHAMUKY M PACTIPOCTPAHCHHS
paIruoBOJIH.

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(U3UYECKUX MCCIIeIOBAHUM, a
TaKXe yMeeT IIPUMEHSTh
METOJIBI PEIICHUS
MaTeMaTHYECKUX 3a7a4 B
npodecCuoHaIbHON 00J1aCcTH

YMeeT npuMeHsTh 3HAHUS /IS BBISIBICHUS
€CTECTBEHHO-HAYYHOMN CYLTHOCTHU MpooIieM,
BO3HUKAIOIINX MPU PEIICHUH Pa3TUYHbBIX
AIIEKTPOIUHAMUYECKHUX 3a/1a4 U UX
PaMOTEXHUYECKUX MTPHIIOKEHUH;
OCYUIECTBIIATH MOUCK U aHaIN3 UHPOPMATUU
B 00J1aCTH 3EKTPOAMHAMUKH,
MIPE/ICTaBJICHHON B PA3IMYHBIX
OTEUYECTBEHHBIX U 3apyOeKHBIX UICTOUYHHKAX

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

BrnaneeT oCHOBHBIMU HaBBIKAMU PEIICHUS
0a30BBIX JEKTPOJIMHAMUYECKHUX 3a/1a4;
HaBBIKAMHU PACUYETOB JEKTPOMArHUTHBIX
10JIeH U BOJIH, HEOOXOAUMBIX NPH aHAIIN3E
uHpopManuu A pa3paboTKu
PaMOTEXHUYECKUX YCTPOMCTB Pa3IMYHOTO
Ha3HAuCHUSL.

IMpodeccuonanbHbIe KOMIIETEHIIUH
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I[TKP-1. Cnocoben [1IKP-1.1. 3naer THIOBBIE

BBIIIOJIHATH METOJBI MAaTEMATHYCCKOI'O
MaATEMaTHYICCKOC MOACIINPOBAHUA
MOACIINPOBAHUC HCIIOJIb3YyCMBIC B

00BEKTOB U MPOLIECCOB | CIEIUATU3UPYEMBIX

I10 TUIIOBBIM MCTOAHKAM, | [IPUKIIAJHBIX ITpOorpaMmax Ijist
B TOM 4YHCJIE C IMPOCKTUPOBAHHNA U
HCIIOJIb30BaHUEM pa3zpaboTku

CTaHJAPTHBIX ITaKCTOB PAANOTCXHUYCCKUX CUCTEM C
MPUKJIAIHBIX TPOrPaMM | 00ECTICUCHHEM HX
AIEKTPOMATHUTHOMN
COBMECTUMOCTH

3HaeT METO/Ibl MATEMAaTUIECKOTO
MO/JICIIUPOBAHUS, UCTIOIB3yEMBbIE ISt
pa3pabdoTku CBY 6710KOB paiOTEXHHUECKUX
YCTPOWCTB U CUCTEM.

IIKP-1.2. YMeeT BBHIIOJHATE
MOJICIIUPOBAHNE, UCTIONIB3YSI
CIeNUaTu3uPOBAHHbIE
MIPUKJIAHBIC POTPAMMBI

YMeeT BBITOIHATh MOJICTTHPOBAHUE
AJIEKTPOMATrHUTHBIX TOJIEH 1 BOJIH,
HEOOXOIUMBIX TIPH pa3paboTKe
PaMOTEXHUYECKHUX YCTPOMCTB PA3ITNIHOTO
Ha3HAYCHMUS.

IIKP-1.3. Bnageer HaBBIKAM
MOJICTTUPOBAHUS OOBEKTOB U
MPOLIECCOB, UCTIONb3YS
CIIELUaTU3UPOBAHHbIE
MPUKJIAIHBIE POTPAMMBI

Bnageet HaBbIKaMU KOMIIBIOTEPHOIO
MO/JICIMPOBAHUS 3JIEKTPOMAarHUTHBIX MOJIEH U
BOJIH, HEOOXOAMMBIX TpU pa3pabOTKH
PaIMOTEXHUYECKUX YCTPOICTB pa3In4HOIO
Ha3HAYCHMSI.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmure 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM Y4SOHOM JIeITeIbHOCTH
o Beero |Cemectpsl
Bunbl yueOHOI esTenbHOCTH
4acoB 4 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 58 58
JIek1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHS 10 10
JlaGopaTopHbie 3aHITHS 12 12
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 50 50
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 44 44
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 6 6
IHoaroroBka u capavya 3K3aMeHa 36 36
Oo0mast TpyAoeMKOCThb (B Yacax) 144 144
Oo0wmas TpygroeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIINHBL U BUABI YYEOHOH 1eATeIbHOCTH
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Jlek. Cam. Bcero
HasBanwst pa3nenos (TeM) JUCIHMILIAHEI | 3aH., lpax. | JIab. pab., | gacos (06e3 PopmHpyemie
q |38 pab. 4 | sxsavena) KOMIIETCHITUHT
4 cemecTp
1 OcHOBHBIE ypaBHEHUS 6 2 - 8 16 OIIK-1, I[IKP-1
AIIEKTPOMArHUTHOTO 1OJIS
2 DHeprust 3IeKTPOMArHUTHOTO MoJst |2 - - 2 4 OIIK-1, ITIKP-1
3 OOurue cBOMCTBA MTEPEMEHHOTO 2 - - 2 4 OIIK-1, ITKP-1
AIIEKTPOMArHUTHOTO TIOJISI
4 IInockue 37eKTPOMarHUTHBIE BOJIHEI B |4 2 - 8 14 OIIK-1, I[IKP-1
U30TPOIHBIX HEOTPAHUYECHHBIX Cpeax
5 OtpaxeHue u npesoMIeHUE TNIOCKuX |4 - 4 8 16 OIIK-1, ITIKP-1
AIIEKTPOMArHUTHBIX BOJIH HA TPAHHIIC
paszzeina AByX cpel
6 HampaBinisemble 2JIeKTpOMarHuTHeie (4 - 4 6 14 OIIK-1, ITKP-1
BOJIHBI M HAIIPABJISIFOIINE CUCTEMBI
7 DneKTpOMarHUTHbIE KOJIeOaHUs B 2 - - 2 4 OIIK-1, I[IKP-1
00BEMHBIX pe30HaTOpax
8 Uziyyenue 3J1eKTpOMarHuTHBIX BOJH |2 2 - 4 8 OIIK-1, ITIKP-1
9 PacnipocTpaHeHHE 3JIEKTPOMarHuTHBIX |4 2 4 6 16 OIIK-1, ITKP-1
BOJIH BOJIM3H MOBEPXHOCTH 3EMIIH.
10 Tponochepnoe u nonocheproe 4 2 - 2 8 OIIK-1, TTKP-1
pacrpocTpaHeHHe PaJuoOBOJIH
11 OcobGenHocTu pacrnpocTpaHeHus 2 - - 2 4 OIIK-1, I[TKP-1
PaZiOBOJIH PA3JIMYHBIX 1MANIa30HOB
Nroro 3a cemectp |36 10 12 50 108
Uroro |36 10 12 50 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. TI0 JICKIUSIM)

Ha3BaHnus paznenon
(TeM) TUCIUTLTAHBI

Copepxanue pa3aenoB (TeM) AUCIUILTHHBI (B
T.4. T10 JICKIIHSIM )

TpynoemkocTs
(JIeKIIMOHHBIE
3aHATHUSA), U

dopmMmupyemsbie
KOMIIETEHILIUU

4 cemecTp

1 OcHOBHBIE
ypaBHEHUS
ANIEKTPOMArHUTHOTO
OJIS

[Ipenmet u conepxkanue kypca. Bekropsl
3JEKTPOMArHUTHOTO TOJISL.
JudnexkTpuueckas © MarHUTHAS
MIPOHUIIAEMOCTHU cpejibl. OCHOBHbBIE
YpaBHEHHUS JIEKTPOMArHUTHOTO TOJIS —
ypaBHeHus1 MakcBeiuia. .MarepuaibHbie
ypaBHeHuUs U kiaaccudukanus cpen. [lomns Ha
rpaHuLax pasaena cpel. 'paHuuHbIe yCIOBUS
JUISL BEKTOPOB 3JIEKTPOMArHUTHOTO TOJISI.
['pannyHbIe yCa0BHS Ha TOBEPXHOCTH
UJIealIbHOTO MPOBOIHUKA

OIIK-1, IIKP-1

Hroro
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2 DHeprus
AIIEKTPOMArHUTHOTO
0TSt

3akon [xoyns-Jlenna B quddepennnanbroit
¢dopme. YpaBHeHHs OaslaHCa 1T MTHOBEHHBIX
3Ha4eHUM MomHOCTH. Bekrop IloiinTHHTA.
Cpennue 3a nepuo/ 3Ha4CHH
SHEPreTUUECKUX XapaKTEPUCTUK
[EPEMEHHOTO 3JIEKTPOMAarHUTHOIO MOJIS.
CkopocTh IepeHoca SHEPTUH
3JIEKTPOMArHUTHBIX

HIOJIEH.

OITK-1, TIKP-1

Htoro

3 O0mue cBOMCTBA
NIEPEMEHHOTO
AJIEKTPOMArHUTHOTO
OISt

I'apmonnueckue xonebanus. Y paBHEHUS
Makcsesuia 1t TapMOHUYECKUX

kosnebanuil. KoMIuiekcHble aMIuIUTY IbI
nosiel. KoMIuIeKCHbIE TUANEKTpUYECKas U
MarHuTHas IPOHULAEMOCTH CPEJbI.
MarsHuTHbI€ TOKU U 3apsiibl. Y paBHECHUSA
Makcsesuia ¢ y4eTOM MarHuTHBIX TOKOB U
3apsnoB. [IpuHnun nepecTaHoBOYHOM
JBOMICTBEHHOCTHU ypaBHeHUN MakcBseia.
TeopeMa eIMHCTBEHHOCTH ISl BHYTPEHHEU U
BHEILHEH 3a1a4 JIEKTPOAMHAMUKU. [IpruHImn
sKkBUBajeHTHOCTHU. Jlemma Jlopenua. Teopema
B3aUMHOCTHU.

OIIK-1, ITKP-1

HUroro

4 TInockue
AIIEKTPOMArHUTHBIE
BOJIHBI B M30TPOITHBIX
HEOTpaHUYEHHBIX
cpenax

BosiHOBOI#1 XapakTep NepeMeHHOTO
AIEKTPOMArHUTHOTO MOJIsl. Y paBHEHUS
T'expmromnena. Inockye BOJIHBI U UX
XapaKkTepucTHKU. BomHoBOE uncio u
BOJIHOBOM BeKTOp. @pOHT BOIHBI. B3auMuas
OpHUEHTAIIMS BEKTOPOB MOJISI U BOJTHOBOTO
BEKTOpa B cpese 6e3 nmoreps. BomHoBoe
comnpotusieHue cpesl. [lonspuszanus
3EKTPOMArHUTHBIX BOJIH.
DNeKTpOMarHUTHbIE BOJHBI B Cpellax ¢
notepsimu. KoaddunmeHt 3atyxanus.

OIIK-1, IIKP-1

Hroro

5 Otpaxenue u
MPEJIOMIICHHUE TTIOCKUX
SJICKTPOMAIrHUTHBIX
BOJIH Ha Ir'paHUIC
paszena IByX cpen

[TameHne MI0CKOM 3JIEKTPOMAarHUTHOM BOJIHBI
Ha T'PaHHUIly pPas3zela IByX IUAIEKTPUIECKUX
cpen. 'opu3oHTaNIbHAS U BEPTUKAJIbHAS
nossipusanuu. HopManeHoOe najeHue miockon
BOJIHBI HA I'PAaHMUILY pa3/ena IByX Cpenl.
®opmitel Openens. HakiionHoe naienue
IJIOCKOM BOJIHBI Ha TPaHUILy pasjielia Cpes.
VYron bprocrepa. [TosiHOrO OTpakeHue oT
TpaHUILIBI pa3ena ABYX AUIIEKTPUIECKUX
cpen. Ilnockas HeoqHOPOAHAS BOJIHA.
[TameHne MI0CKOM 3JIEKTPOMAarHUTHOM BOJIHBI
Ha I'PaHHUIly pa3zena IU3JIEKTPUKA U
norJomaroniei cpeast. [Ipubmmkennbie
IPaHUYHBIE yCIIOBUA JIeOHTOBHYA.

OITK-1, TIKP-1

Htoro
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6 Hanpagnsembie
AJIEKTPOMArHUTHBIC
BOJIHBI U
HaIPaBJISIOIINE
CUCTEMBI

[TonsATHE O HANIPABIIIOMUX CUCTEMAX.
Hamnpagisiemble 21€KTPOMArHUTHBIE BOJIHBI.
VYcnoBus pacupocTpaHeHuUs
3JIEKTPOMAarHUTHBIX BOJIH B HAIPABIIIOIINX
cucreMax. Kputndeckas JyiHa BOJIHBI.
Knaccudukanus nanpasiseMbix BosH : T, E,
u H —BouHbL. [IpsAMOYTroIbHBIN U KPYTJIbIA
METaJUIMYECKUE BOJIHOBOBI. Pemenne
JIBYMEPHOI'0 YpaBHEHHMs [ epMrosbna Juist
IPSIMOYTOJIBHOTO BOJIHOBO1a. OCHOBHAs
BOJIHA NPSMOYTOJIBHOTO BOJTHOBO/IA, €€
XapaKTePUCTHKH U CTPYKTypa 1oJsi. Beidop
IIOIIEPEYHBIX Pa3MEPOB ISl OJTHOBOJIHOBOTO
pexuma paboThl.

OITK-1, TIKP-1

Htoro

7 DACKTPOMarHUTHBIC
KOoJIEOAHMS B
00BEMHBIX
pe3oHaTopax

OOBeMHBIE pe30HATOPBI. AHAIN3
COOCTBEHHBIX KOJIEOaHUI B IOJIBIX
pe3onaropax. [IpsmoyronbHbie U
WTUHPUIECKUE MOJIbIE T PE30HATOPHI.
OmnpeneneHne pe30HaHCHOM YaCTOTHI U
JTOOPOTHOCTH OOBEMHBIX PE30HATOPOB.

OIIK-1, IIKP-1

HUroro

8 Uznyuenue
AIIEKTPOMArHUTHBIX
BOJIH

[TocTanoBka 3a1auu 00 U3ITyUEHUU.
VYpaBuenust MaxkcBena s 00J1acTH,
coJieprKalieil CTOpOHHME UCTOYHUKH.
HeonHopoanbie BOTHOBBIE ypaBHEHUS
I'enpMronbia. BeKTOpHBIN U CKaISPHBII
ANEKTPOAUHAMUYECKUE TTOTEHIIUAIIBI.
YpaBHeHUs! 11 SJEKTPOIMHAMUYECKUX
MOTEHIIUAJIOB U UX PEIICHHUS.
3ama3apIBaloLIie MOTEHIHABI.
DJIeMEHTapHBIE ANEKTPUUECKUNA U MAarHUTHBII
W3ITydaTeNu: CTPYKTypa MoJis, AuarpaMmbl
HaIpaBJIEHHOCTH, COMIPOTUBIICHUE U3ITYUCHHUS.

OIIK-1, IIKP-1

Hroro
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9 PacnipocTpanenue
AIIEKTPOMArHUTHBIX
BOJIH BOJIH3HU
MIOBEPXHOCTU 3€MJIH.

Knaccudukanus paaroBoiH 1Mo 1uana3ony u
croco0y pacrnpoCTpaHCHHUS.
Pacrnipoctpanenue painoBoJiH B CBOOOIHOM
npoctpancTse. . O61acTh IPOCTPAHCTBA,
CYLLECTBEHHAs /ISl paclpoCTpaHEHUS
PaaAMOBOJIH.

PaccrosiHMe IpsIMOM BUIMMOCTH.
Knaccudukanus mogeneit paxuorpacce Hax
3eMHOM NOBEpXHOCThIO. [lone usnyuarens,
HOJIHATOTO HaJl IUIOCKOM MOBEPXHOCTHIO
3emin. UHTepdepennmonnas popmymna u
¢dhopmya Beenenckoro. JluarpamMMel
HaIpaBJIEHHOCTU NOJIHATHIX aHTEHH. BiusHue
cpepuunoctu 3emin. [IpuBeeHHBIE BHICOTHI.
Paccestnue paqroBONIH IEPOXOBATHIMU
nosepxHocTsaMu. Kpurepuii Panes. Pacuer
1oJIsl IpU

HU3KO PACIIONIOKEHHBIX aHTeHHaX. Popmyna
uaeanbHoi paauonepenaun CTpykTypa noist
BOJIM3M oBepxHOCTH 3emin. Dopmyra
[ITyneiknna-Ban-nep-11oss.
PacnpocTpanenue paguoBOIIH IPU HU3KO
PacoJIOKEHHBIX aHTEHHAX HaJl
HEOJHOPOIHOU Tpaccou. beperopas
pedpakmus.

OIIK-1, [TKP-1

Htoro

10 Tponochepnoe u
noHocepHoe
pacnpocTpaHeHHe
PaaIroOBOIH

CrpoeHue u 3JIeKTPOAUHAMUYECKHE
napameTpsl 3eMHOU atMocepsl (Tpormochepsl
1 noHocdepsl) . OCHOBHBIE 3aKOHOMEPHOCTH
pacmpocTpaHeHHs paJHoOBOJH B aTMocdepe.
[Ipenomnenue paanoBosH. Busl
TpornocdepHoil pedpakiuu. 3aKoH
OTpaXKeHUs PAJUOBOIIH B HOHOCHEpE.
Bausaue marautHOTO MO 3eMIIM Ha
pacmpocTpaHeHHe PaAHoOBOJIH B HOHOChepe.
Paccestnue painoBOIH HEOJHOPOJHOCTSIMU B
atMocdepe. MexaHu3Msbl ocnabiaeHus
HaMpPsKEHHOCTH T0JI B aTMocdepe.
3aMupaHus paJuoCUTHAIOB U 00pb0a C HUMHU.

OIIK-1, IIKP-1

HUroro
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11 Ocobennoct
pacTipocTpaHeHUS

pPaaroOBOJIH pa3JINIHbIX

JIAAIa30HOB

OcobeHHOCTH pacpoCTpaHeHUs PaIUOBOIH
PA3JIMYHBIX JUAIIA30HOB HA PCAJIbHBIX
Tpaccax. Pacnpocrpanenue paguosonn KB
JIMara3oHa ¢ y4eTOM BIUSHHS HOHOC(EPHI.
PacnpocTpanenue painoBOIIH METPOBOTO
JranaszoHa u 6osiee KOPOTKUX PaJIMOBOJH B
npeaenax v 3a npeaesamMu npsiMmon
BUIUMOCTH C YUCTOM BJIMAHUA 3EMIIU U
Tponocdepsl. PacipocTpanenue paanoBoOIH
Ha JIMHUAX CBS3HU CHYTHI/IK-BGMHSI.
PacnipocTpanenue paguoBOIH B TOPOJICKUX
ycnosusx. lllyMbel u momexu paauonpueMy

OIIK-1, [TKP-1

Htoro

Hroro 3a cemectp

36

HUroro

36

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabauna 5.3 — HauMeHoBaHUe NPaKTUYECKUX 3aHIATHH (CEMUHApPOB)

Hazpanus pa3nenos (tem) HanmenoBanue npaktudeckux | Tpynoemkocts, | P@opMupyemsbie
JUCLUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
4 cemecTp
1 OcHOBHBIE ypaBHEHUS VYpaBHeHnus Makcseiia B 2 OIIK-1, ITKP-1
AJIEKTPOMAarHUTHOTO I1OJISI MHTETPaJIbHON U
middepenunanbHoM Gopmax
HUroro 2
4 [1nockue 3neKkTpoMarHuTHble | [ I1ockue 35eKTpoMarHuTHbIE 2 OIIK-1, ITKP-1
BOJIHBI B U30TPOITHBIX BOJIHBI B HEOI'PaHUYEHHBIX
HEOI'paHMUYEHHBIX Cpefax cpeaax
HUroro 2
8 Uznyuenue N3nydenune 3neKTpOMarHuTHBIX 2 OIIK-1, ITKP-1
AIIEKTPOMAarHUTHBIX BOJIH BOJIH. DJIEMEHTApHbIE
U3ITy4yaTeNn
Hroro 2
9 PactipocTpanenune Pacnpoctpanenue 2 OIIK-1, ITKP-1
AJIEKTPOMArHUTHBIX BOJIH 3JIEKTPOMArHUTHBIX BOJIH BOJIU3U
BOJIN3M OBEPXHOCTH 3€MJIU.  |[TOBEPXHOCTU 3EMIIH.
HUroro 2
10 TpomnochepHoe u Oco0eHHOCTH pacIpOCTpaHEHUS 2 OIIK-1, TTKP-1
noHochepHoe paauoBoJIH B Tporochepe u
pacrnpocTpaHeHHE PAJUOBOJIH | HOHOC(Epe
HUroro 2
Uroro 3a cemectp 10
Hroro 10
5.4. J1aGopaTopHbIe 3aHATHS
HaunmeHnoBaHue nabopaTopHbIX paboT NpuBeieHO B Tabnure 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (tem) HaumenoBanue naboparopubix | TpygoeMkocTs, | Popmupyemsbie
JTUCIUTIIAHBI pabot q KOMIIETEHIIUU
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4 cemecTp
5 Otpaxenue u npenomienue  |HccienoBanue oTpaxeHus 4 OIIK-1, ITKP-1
IJIOCKUX 3JIEKTPOMArHUTHBIX 3JEKTPOMATrHUTHBIX BOJIH OT
BOJIH Ha TPaHULIE pa3fena IByX |TpaHMIIbI pa3jena IByX Cpel
cpen Hroro 4
6 Hanpagnsembie HccnenoBanue nuHuit 4 OIIK-1, ITIKP-1
3JIEKTPOMArHUTHBIE BOJIHBI U nepenaun CBY nuanazona
HAIPaBJISAIOLINE CUCTEMbI Urtoro 4
9 PacnpocTpanenue Uccnenosanue 308 @penens u 4 OIIK-1, ITIKP-1
ANEKTPOMATrHUTHBIX BOJIH TG PaKINK PaaHOBOIIH
BOJIN3M IOBEPXHOCTH 3EMIIH. HUtoro 4
Uroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

tadymue 5.6.

Tabmuia 5.6 — Busbel caMocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN

Hazpanus pa3nenos (tem) caMOCTB(i[HTLeIanoﬁ Tpynoemkocts, | @opMupyemble DopMBbI
JUCITUATITUHBI q KOMITETCHIITH KOHTPOJIA
paboTHI
4 cemecTp

1 OcnoBubie ypaBHenusi |[loaroroBka k 8 OIIK-1, I[IKP-1 | TectupoBanue
AJIEKTPOMATHUTHOTIO TOJISI | TECTUPOBAHUIO

Hroro 8
2 DHeprus [TonroroBka k 2 OIIK-1, IIKP-1 | TectupoBanue
AIIEKTPOMATrHUTHOTO MOJIS | TECTUPOBAHHUIO

Htoro 2
3 OO0mIue cBOHCTBA ITonrorosxka x 2 OIIK-1, I[IKP-1 | TectupoBanmue
MePEMEHHOTO TECTUPOBAHUIO
AIIEKTPOMATHUTHOTO TIOJIS Utoro 2
4 Ilnockue IloaroroBka k 8 OIIK-1, I[IKP-1 | TectupoBanue
AJIEKTPOMArHUTHBIE TECTUPOBAHUIO
BOJIHBI B U30TPOIHBIX
HEOTPAaHUYEHHBIX cpeaax Hroro 8
5 OtpaxeHnue u IloaroroBka x 6 OIIK-1, I[IKP-1 | TectupoBanmue
MIpPEJIOMJIEHUE TUIOCKUX | TECTUPOBAHUIO
QJICKTPOMArHUTHBIX BOJIH | [[oaroToBKa K 2 OIIK-1, IIKP-1 | Jlaboparopnas
Ha rpaHuIe pasaena IByX |jabopaTopHOH padore, pabota
cpen HaMmMCcaHUe OTYeTa

Hroro 8
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6 Hampasnsiemble [Togroroska k 4 OIIK-1, [IKP-1 | TectupoBaHue
AJIEKTPOMArHUTHBIE TECTUPOBAHUIO
BOJIHBI ¥ HAIIPABJIAIOIINEC | [ToaroToBKa K 2 OIIK-1, [IKP-1 | JIaGopaTopHas
CHUCTCMBI nabopaTopHO# padoTe,
HamucaHue oT4era
Htoro 6
7 DneKTpoMarHUTHbIE [Togroroska k 2 OIIK-1, [IKP-1 | TectupoBaHue
KoJicOaHusi B OOBEMHBIX | TECTHPOBAHUIO
pe3oHaTopax Utoro 2
8 Uznyuyenue IloaroroBka k 4 OIIK-1, I[IKP-1 | TectupoBanue
AJIEKTPOMATHUTHBIX BOJIH |TE€CTUPOBAHUIO
Hroro 4
9 PacnipocTpaHeHue [ToaroroBka k 4 OIIK-1, IIKP-1 | TectupoBanue
AIIEKTPOMArHUTHBIX BOJH |TECTHPOBAHHUIO
BOJIM3U TTOBEPXHOCTH [Toaroroska k 2 OIIK-1, TTKP-1 | JlaGopaTopHas
3emui. 1n1abopaTopHOii paboTe,
HaIlMCaHUe OTYeTa
Hroro 6
10 TpomochepHoe u [ToaroroBka k 2 OIIK-1, IIKP-1 | TectupoBanue
noHocgepHoe TECTUPOBAHUIO
pacrnpocTpaHeHHe
pPasioBOJIH Hroro 2
11 OcobenHOCTH IToaroroBka k 2 OIIK-1, I[IKP-1 | TectupoBanue
pacrpocTpaHeHuUs TECTUPOBAHUIO
AJMOBOJIH Pa3IMYHBIX
EI/I&H@BOHOBP Hroro 2
Uroro 3a cemectp 50
TloaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
Hroro 86

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabiuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Bunsr yaeOHOIM nesTeNbHOCTH
dopmupyemsble
Jlek. [pax. JIab. Cam. @®opMbl KOHTPOJIS
KOMIIETEHIIUHI
3aH. 3aH. pao. pao.
OIIK-1 + + + + Jlaboparopnast pabora,
TectupoBanue, JxK3aMeH
ITKP-1 + + + + JlaGopaTopHnas pabora,
TectupoBanue, JKk3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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. . | MakcumanbHbIi 6aiut
MakcumanbHbII MaxkcumanbHbIN
3a IEPUOJ MEXKIY Bcero 3a
DopMBbI KOHTPOJIA 6am1 Ha 1-y10 KT ¢ 0at 3a mepuoz
2KT u Ha xoHel CEMECTp
Hauana cemectpa | Mexay 1KT u 2KT
cemecTpa
4 cemecTp
JlaGopatopHas pabota 0 12 12 24
TectupoBanue 14 16 16 46
DK3aMeH 30
Hroro makcumym 3a 14 28 28 100
(58} (i}
Hapacratomum urorom 14 42 70 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh
banbl Ha 1aTy TEKYIIEro KOHTPOJIS Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. B.M. IleTtpoB DnexTpoaArHaAMUKa U paclpoCTpaHEHUE PAJAUOBOJH: YUeOHUK JJIs By30B.- M.:
Topsuas nuaus- Tenexom, 2007.-558 c. (manuune B Oubmmoreke TYCVYP - 100 5k3.).

2. DIeKTpoAMHAMHUKa U pacrpocTpaHeHue paauoBoiH: YueOHoe nmocodue / JI. A. bokos, A. E.
Mangens, B. A. 3amorpunckuit - 2013. 410 c. [DnexTpoHHBIl pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/3289.

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. ®anpkoBckuid, O. M. Texuuueckas snmekTpoauHamuka : yueonuk / O. 1. danbkoBckuil. — 2-¢
3., crep. — Cankt-IletepOypr : Jlanp, 2021. — 432 c¢. — ISBN 978-5-8114-0980-8. — Tekcr :
3NeKTpoHHBIH // JlaHb PIEKTPOHHO-OMOIMOTEUYHAsT CHCTeMa. URL:
https://e.lanbook.com/book/167785 [DaexTpoHHBIH pecypc]: Pexum noctymna:
https://e.lanbook.com/book/16778S5.
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2. PacnpocTpanenue paanoBoiiH: YdueOHoe mocooue / A. E. Mannens, B. A. 3aMoTpuHCKUH -
2012. 165 c. [DnextponHBIHA pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/751.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. DnextpomarHuTHbIE 1MOJs U BoJMHBI: COOpHHK 3amad u ynpaxuenuit / JI. A. bokos, A. E.
Mamnnens, JI. Y. Hlanruna, XK. M. Cokomnosa - 2013. 271 c. [DaexkTpoHHBIi pecypc]: — Pexxum gocrymna:
https://edu.tusur.ru/publications/3697.

2. UccnenoBanue OTpaXeHHUS JIEKTPOMArHUTHBIX OT TPAHUIIBI pa3ziena AByX cpea: PykoBoacTBo K
nabopatopHoid pabore nansa OaxamaBpoB HamnpaBieHUW mnoxarotroBku 210700.62
«MH(HOKOMMYHHKAIIMOHHBIE TEXHOJIOTHUH U CHCTEMBI CBsi3m», 210400.62 «PannoTrexHnKay, CEIHaIiCcTOB
HanpaieHus moarotoBku 210601.65 «PaanosnexTpoHHbIE cCCTEMBI U KoMIuteKkebl» / A. E. Mannens, I
I' Kym, A. H. Hukudopos - 2013. 17 c. [DnexkTpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/3653.

3. HccnenoBanue BnusHUS 3eMJIM Ha M3JIy4YeHUE aHTCHH: PykoBoacTBO K maboparopHoii padote /
A. E. Mangens, A. B. ®artees, A. H. Hukudopos, XK. M. Cokonora - 2013. 15 c¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/3650.

4. Vccnenosanue nuHuil nepenaun CBY nuanaszona: PykoBoacTBo k jabopatopHoil pabore nis
OaxanaBpoB HanpasieHUi noarotoBku 210700.62 «MHDOKOMMYHUKAIMOHHBIE TEXHOJIOTHH M CUCTEMBI
cBs3uy, 210400.62 «PagmoTexHuka», CHeUUaIuCTOB HampaBiieHuss noarotoBku 210601.65
«PannosnekTpoHHBIE CUCTEMBI U KOMIUTeKChD / A. E. Mannens, A. B. ®@atees, A. H. Hukudopos, XK. M.
CokxomnoBa - 2013. 24 c¢. [DnexTpoHHBIH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/3657.

5. UccnenoBanue 300 @penens u audpakuuu paanoBoiaH: PykoBoacTBO K 1abopaTopHOW padoTe
st 6akanaBpoB HampaiieHHid moAarotoBku 210700.62 «MHGOKOMMYHUKAIIMOHHBIE TEXHOJOTHU U
cuctemsl cBsizu», 210400.62 «PagunoTexHukay, U CIEIMAINCTOB HampaBieHuss moaArotoBku 210601.65
«Pannoanekrponnbie cuctembl U komruiekebn / JI. W. llanruna - 2013. 26 c. [DnekTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/3642.

6. DIexTpoaUHAMHUKA W PanpoOCTpaHEHUE PAJUOBOJIH: Y4UeOHO-METOAMYECKOoe mocobue 1o
OpTraHM3aIuU CaMOCTOSATEIbHON paboThl cTyneHToB / A. E. Mangens, JI. A. bokos, XK. M. Cokonosa -
2012. 50 c. [DnexTpoHHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/2291.

7. DIEKTPOMarHUTHBIE TOJISI M BOJIHBI: Y4eOHOE METOAUYECKOE MOCOOME 1O BBHIMOJIHEHUIO
KypcoBOi paboTsl AJis CTyAeHTOB crierranbHocTh 210401.65 «Pu3uka u TeXHUKA ONITUYECKON CBS3M» U
cnermanbHOCcTH 210302.65 «Pagmorexnukay / K. M. Cokonosa - 2012. 109 c. [DnekTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/2297.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

VYue6Ho- BeruucautenpHas nabopatopus uM. E.C. KoBanenko "JlaGopaTopusi BOJIOKOHHO-
ONTHUYECKUX JTUHUM CBSI3M U U3MEPEHUN'": yueOHast ayIuTOpHUsI JJIsl IPOBEACHUS 3aHATHIA JIEKITMOHHOTO
TUMa, yyeOHasi ayAUTOpHUsl AJIsl IPOBEACHUS 3aHITUN MPAKTUYECKOTO THUIA, yuyeOHasi ayAUTOPHUS AJIS
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHast Ay AUTOPHUSI ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJi1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOJHEHUS] KYpPCOBBIX paboT), MOMEUICHUE AJis
MPOBEJICHUS TPYNIOBBIX U UHIAUBUYATbHBIX KOHCYJbTALMM, OMEIIEHHE JIJIsl TPOBEACHUS TEKYIETOo
KOHTPOJISI ¥ TpoMexXyTouHor atTectanun; 634034, Tomckas obmacte, r. ToMck, BepmmHuHna ynuna, 1.
47,3336 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- UadopmanimoHHbIid CTEHT - 7 IMIT.;

- JJaGoparop#uslii creHn "KoMIOHEHTHI BOJJOKOHHO-ONTHYECKOM JIMHUM CBSI3H'";

- JJaGopartopHuslii cTeH ""BoIoKOHHO-ONITHYECKAs JIMHUS CBSI3H "

- JJabopatopHbIil KoMITIeKC "BOTOKOHHO-ONITHYECKUE CUCTEMBI TIEpEIaun TAaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB';

- JJaGoparopHuslii creHn "BoiokoHHO-ONITHYECKAs CBS3h';

- TunoBoii KOMIUIEKT yueOHOTO 000pymOBaHMs "MOHTaX U SKCIUTyaTaIisl BOJJOKOHHO-ONMTHYECKHUX
CTPYKTYPHUPOBAHHBIX KaOEIbHBIX CUCTEM";

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Microsoft Office 2007;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYueOHo-uccaenoBaTenbekas nadoparopus "MHUKPOBOIHOBasE TEXHUKA': ydeOHas ayIUTOpUS IS
MPOBEJCHUA 3aHATUN JEKIIHOHHOTO TUMA, Y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTHIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN Ja00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUI CEMMHAPCKOTO TUIA, MOMEIIEHHUE JJI1 KypCOBOTO MPOSKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYILEr0 KOHTPOJ U MpoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynstumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;
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- U3smeputens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHsliil aHanuzatop curaainoB P4AM-18;

- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.

[IporpamMmMHoe obecrieueHue:

- Microsoft Office 2010;

- PTC Mathcad 15;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHo nHGOpMaIMH B JOCTYIHBIX GopMax, MOOMIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
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Tabmmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaiEiﬁ;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTposst |OueHouHble MaTepuaisl (OM)
1 OcHOBHBIE ypaBHEHUS OIIK-1, ITKP-1  |TectupoBaHue [IpuMepHBIii TEpeUeHb
ANEKTPOMATHUTHOT'O MOJIS TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 Oueprus snekrpomarautHoro |OIIK-1, I[IKP-1 | TectupoBanue [TIpumepHsIil nEpeyYeHb
MOJIA TECTOBBIX 3aJaHUI
DK3amMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
3 OOurue cBoicTBa OIIK-1, I[IKP-1 |TectupoBanue [IpumepHbIil nepeueHb
TIEPEMEHHOTO TECTOBBIX 3aJaHUI
SICKTPOMAarHuTHOT'O I10JIA DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
4 IInockue snexkrpomarautHsie |OIIK-1, IIKP-1 | TectupoBanue IIpuMepHBIil IepeyeHb
BOJIHBI B U30TPOIHBIX TECTOBBIX 3aJaHUI
HCOTPaHNYICHHBIX CpEAax DK3aMeH [Iepeuenp 3K3aMEHAIMOHHBIX
BOIIPOCOB
5 Orpaxenue u npenomienue |OIIK-1, I[IKP-1  [JlaGopaTopHas Tembl 1abopaTopHBIX paboT
IJIOCKUX 3JIEKTPOMAarHUTHBIX pabota
BOJIH Ha I'PaHUIC pasaeia IByX TectupoBanue [IpumepHsIil nEpEYEHD
cpea TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
6 Hanpasnsemblie OIIK-1, [IKP-1  |JIaGopaTopHas Tewmbl 1abopaTopHBIX PabOT
AJIEKTPOMATHUTHBIE BOJIHBI U pabota
HaIpaBJIIOMUC CUCTEMBbI TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
7 DneKTpOMarHUTHbIE OIIK-1, [IKP-1  |TectupoBaHnue IIpuMepHBIil IepeyeHb
Kosie0aHusi B 00BEMHBIX TECTOBBIX 3aJaHUI
pe3oHaTOpax DK3aMeH [Tepeuens sxK3amMeHaIMOHHBIX
BOIIPOCOB
8 Uznyuenue OIIK-1, ITKP-1 |TectupoBaHue [IpuMepHBIii TEpeUeHb
ANIEKTPOMATrHUTHBIX BOJIH TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
9 PacnipocTpanenue OIIK-1, I[TKP-1 |JlaGoparopHas Tewmbl 1ab0opaTOpHBIX PabOT
AJIEKTPOMATrHUTHBIX BOJIH pabota
BOJIM3H [TOBEPXHOCTH 3CMIIH. TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX

BOIIPOCOB
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10 TponocdepHoe u OIIK-1, [IKP-1  |TectupoBaHue [IpumepHbIiil nepedeHb

noHoc(epHOoe pacpoCcTpaHEeHUE TECTOBBIX 3a/laHUM

painoBOJIH DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB

11 Ocobennoctu OIIK-1, [IKP-1  |TectupoBaHue IIpuMepHBIil IepeyeHb

pacnpoCTpaHEHUs paJuOBOIH TECTOBBIX 3a/laHUI

Pa3IMIHBIX TUANIA30HOB OK3aMeH [Iepeuyenp sK3aMeHaMOHHBIX
BOIIPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

JUCHUILIMHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Ouenka Bbamnel 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIAJICTh
2 <60% ot OTCYTCTBHE 3HAHHI OTCYTCTBHE OTCYTCTBHUE
(HEYTOBJIETBOPUTEIHLHO ) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HaBBLIKOB HJIH
CyMMBI 0aJIIOB 3HAHUS JaCTHIHO (dbparmeHTapHbBIC
OCBOEHHOE MpUMEHEHNE
yMeHHue HAaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbBIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOH 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMEHHE HaBBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHMaJIbHOM OTJEIBHBIC cojieprKalue coJiepxarine
CyMMBI 0ayuIoB | mpoOIeMbl 3HAHUS OT/ENbHBIE OT/ACIbHBIC
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HAaBBIKOB
5 (oTIM4HO) >90% ot c(hOopMHUpPOBaHHbBIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMAaJIbHOM | CHCTEMAaTHYECKHUE yMeHHue CHCTEMaTHUIECKOE
CyMMBI 0aJIIOB 3HAHUA MIPUMCHCHHE
HaBBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIETECHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — [llkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmysnpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MTPEACTABICHHUI O MTPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, NIpe/icTaBleHuid. O0yJaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaEMOTO dJIEMEHTA COACPKAHMSI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WK 00bEKTaM, y3HACT B
TEKCTax, N300pKEHUSIX WU CXeMaX U 3HAET, K KAKMM UCTOYHUKAM HYKHO
oOpamiarbest s 0oJiee eTaabHOrO er0 YCBOCHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. MoxXHO 11 co3/1aTh MarHUTHOE TI0JI€ C pacIpeieICHUEM BEKTOpa MarHUTHONW MHAYKIMU B= 5xe
x0+5ye y0 +5z¢ z0
a)DTO M0JIe MOXKET OBITh CO3/1aHO MOCTOSTHHBIMU MarHutamu 0) Takoro mojst HeT B) ITO MoJje
MOXKET OBITh CO37aHO OOBEMHBIMHU JJIEKTPUUECKUMH 3apsiiaMu T') DTO MOJIE MOXKET OBITh
CO3/1aHO IIOCTOSIHHBIMU TOKAMHU

2. Bexrtop snekTpoMarHuTHOTO mojsa D=5x+x0 +5yey0. Onpenenuts 00BEMHBIN 3apsi,
CO3AOIIUHI 3TO IOJIE.
a) 20 kii/m3 6) 10 x1/m3 B) 5 ki/m3 1)15 x/m3

3. KaxoB ¢usuueckuii cmpicn ypaBHenus Makcsemna divD =0 a) B 3amanHO# TOuke ecTh
MCTOYHUKHM dJIEKTprudecKoro noiis 0) Takoit By ypaBHeHHss MakcBeiia CMbBICIIa HE UMeeT B) B
3aJJaHHOW TOUYKE €CTh CTOKHM 3JIEKTPUUYECKOIo moJisi I') B 3ajaHHOI TOUYKE HET UCTOUYHUKOB
AIIEKTPUYECKOTO I10JIS

4. Kak u3MeHsATCs TOK IPOBOAUMOCTH U TOK CMEUIEHHUS , €CJIM NIPU TEX K€ HANPSIKEHHOCTAX
anekTpoMarHutHoro noisd E u H mapameTpsl cpeapl - OTHOCUTENbHAA JUAJIEKTpUYECKas
IIPOHULIAEMOCTD U MPOBOJUMOCTD CPEbl G - YBEIUUUTH B 4 pa3a a )TOK IPOBOJUMOCTH HE
U3MEHUTCS , TOK CMEIIEHMS, YBEIUYUTCS B 2 pa3a O )TOK IPOBOJAMMOCTH U TOK CMELICHUS HE
U3MEHATCA B) TOK IIPOBOJMMOCTH M TOK CMEILIEHMS yBEIU4aTcs B 4 pa3a I) TOK CMELEHUs He
M3MEHUTCS, TOK IPOBOJUMOCTH YBEJIMYUTCA B 2 pa3a

5. . Kakosa B3aumHas opueHTtanus Bektopos E, H u BosiHOBOro Bexropa K B 11ockoit 0 fHOpoaHOM
BOJIHE @) BCE TPU BEKTOPA B3aMHO OPTOTOHAIBHBI U 00pa3yoT JIEBYIO TPOWKY BEKTOPOB 0) Bce
TPH BEKTOpa B3aUMHO OPTOTOHAJIBHBI M 00pa3yIoT MPaByIO TPOHKY BEKTOPOB B) BeKTOpsl E u H
napajiesibHbl, 00a BEKTOpa OpTOroHalIbHBI BeKTopy K I') Bce TpH BeKTOpa napaienbHbl

6. Kax n3mMeHHTCS CKOPOCTH 3JIEKTPOMArHUTHOW BOJIHBI B (DeppOdIEKTPUKE, €CITHM MAarHUTHYIO U
JURJIEKTPUUECKYIO IPOHULIAEMOCTH CPEJIbl YBEJIUUUTD B YETHIPE pa3a. a) yBeJIUUUTCs B 4 pasza 0)
YMEHBIINUTCSA B 4 paza B) YMEHbLIUTCS B 16 pa3 ') ocTaHeTCss HEM3MEHHOM

7. Ha xaxo# yroJ oBepHETCs BEKTOP HAIPSKEHHOCTHU AIEKTPUUYECKOTO OIS AIEKTPOMArHUTHOU
BOJIHBI C KPYTOBOH MoJisipu3anueid npu npoxoxxjaeHuu paccrossHus 0.1 M, ecim cKopocTb
pacnpocTpaHeHus BoHbI paBHa 3+10 8 M/c, a yactora konebanuii BosHbl f = 1 I'T'r a) 90 rpan.
0) 360 rpan. B)120 rpazn.r) 60 rpan

8. Ha rpanuny pasaena AByX AUDIEKTPUUECKUX CpeJ] najgaeT noja yriom bproctepa
3JEKTPOMAarHuTHAs BOJHA, MMEIOIIAs MpPaBYy KPyroBywo mnongpusanuio. Kakoi Oyxaer
HOJISIPU3AIMs OTPAKEHHON BOJIHBI a) JIMHEWHAs TOPU30HTANIbHAs 0) IIpaBasi KPyrosasi B) JeBast
KpyroBas T') JINHEHHasl BEpTUKaJIbHAS

9. BeprukanbHO MONSPU30BaHHAS JEKTPOMarHWTHas BOJHA MaJaceT HAa IPAaHMILy pa3jena JIBYX
TURIIEKTPUKOB 1o yriioM bproctepa. Kakum mpu aTom Oynet KodQpuiuent orpaxenus a) 1/2
6)0B)1r)1/3

10. Kaxk u3menuTcs riayOrnHa NPOHUKHOBEHHUS AJIEKTPOMArHUTHOTO MOJIS B IMPOBOASINYIO Cpeny,

€CJUd MPOBOJAUMOCTh CpeJibl G YBEIUUUTCS B UEThIPE pa3a a) yBeauuurcs B 4 pasa 0)
YMEHBIIUTCSA B 2 pa3a B) YMEHBUIUTCS B 4 pa3a I') yBEeIMUUTCS B 2 pas3a
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12.

13.
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15.
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17.

18.

19.

20.
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13.
14.
15.
16.

R

[Ipu KakuX COOTHOLIEHUS MEXAY MPOHUIIAEMOCTSIMU JIBYX cpell KOADPHUIIUEHT OTpakeHHs OT
UX TpaHUIBl paszaena Oymet paBeH 0 a) el=€2; ul u p2 - mwobsie 6) pl/el = p2/e2 B)
glepl=e2epu2 r) ul = p2, €l u €2 - moowIC

Kakumu mapameTpamu HE0OXOAMMO pacriosaraTh Py ONPEIeIeHUH ONM)KHEN U TabHEH 30H
n3nydeHus aunois ['epua a) mapamerpamu cpenbl 06) BHAOM MOJISPU3AIUKA U3TydaTess B)
JUTMHOM BOJIHBI U3Ty4YaTels I') pa3MepoM H3ITydyaTels

B kakom HampaBi€HHMHM OTCYTCTBYET M3JlydyeHHE aAumnois I'epra, K KOTOpoMy HOJABEAEHA
MOIITHOCTh CHUTHaJIa a) BIOJb OCH JUIOJS 0) MEePICHANKYISIPHO OCH JUIIONS B) MO YIioMm 45
rpaji. K OCH JAMIIONS I') BO BCEX HANPABICHUSIX U3TyYEHHUE CYIIECTBYET

B xakom nmamazoHe HaXOAATCSA PaJaMOBOJIHBI yacToTo 15 MI'1 a) nauHHBIE BOJHEI  0)
CpellHUE BOJIHBI B) KOPOTKHUE BOJHBI
T') METPOBBIE BOJIHBI

Kakum o6pa3om yuuThiBaeTcss CEepUUYHOCTb 3€MJIU MPU pacyeTe 3eMHBbIX paJuoTpacc ¢
HCIIOJIb30BaHUEM HHTEP(HEPECHITMOHHON (POPMYJIBI  a)C MOMOIIBIO MPUBEICHHBIX YIJI0B 0) C
MOMOIIIbIO MPUBEACHHBIX BHICOT B) C MOMOIIBIO AKBUBAJIEHTHOTO paauyca 3eMJIu T) C
MOMOUIBIO KpuTepus Panes

Kakoit u3 nmpuBeneHHbIx mapametrpoB B Gopmyne lllyneiikuna- Ban-nep-Ilons naspiBaeTcs
YUCJICHHBIM PACCTOSTHHEM P a)p=2nr/he O)p=mnr/Ae B)p=4mnr/Ae T)p
=2¢er/Am

Kak m3mMeHHTCsS BbICOTA TOYKM OTPAXKEHUS PaAUOBOJHBI B HOHOC(hEpEe NPU YMEHbIICHUU
YacTOThl PAaJMOBOJHBI  a) BbICOTAa TOYKU OTPaXEHHUs yBEJIWUHUTCSA  O) BbICOTAa TOYKHU
OTpaXKeHMsI YMEHBIIUTCA B) BBICOTA TOYKU OTPAKEHUS OCTAHETCS HEU3MEHHOM
T') paaIuoOBOJIHA MIPOIIET HOHOChEpY 0€3 OTpaKeHHS

KakoBo ¢usunueckoe coaepkanue BekTopa [loWiHTHHTa a) MIOTHOCTH MOIIHOCTH
AJIIEKTPOMArHUTHOM BOJHBI O )PHEpPTrUS DJEKTPOMArHUTHOW BOJHBI B) MOUIHOCTH
AIIEKTPOMArHUTHOW BOJIHBI T') CKOPOCTh 3JIEKTPOMAarHUTHOW BOJIHBI

JlaliTe onpezeneHe TOKY CMEIIEHHS a) TOK CMEIIEHHs - 3TO BEJIMYMHA, TPONOPIUOHATbHAS
CKOPOCTH U3MEHEHUS IEPEMEHHOTO0 AJIEKTPUUECKOT0 MOJs B IUAJIEKTPUKE UK BaKyyMe 0) TOK
CMEIICHHUS - ATO BETMYHMHA, TPOMOPLUUOHANIbHAS CKOPOCTH NIepeMELICHHS 3apsHDKEHHbBIX YacTHIL B
BaKyyMe€ B) TOK CMEIIEHHS - 3TO BEJIUYUHA, MPOMNOPIHUOHAIbHAA YAaCTOTE MU3MEHEHHUS
MEPEMEHHOTO 3JIEKTPUUECKOT0 MOJs B JUAJIEKTPUKE WIH BaKyyMme

Kak u3MeHuTCca pesoHaHCHas 4acTOTa Pe30HATOpa MPH 3aMOJHEHUHU €ro JIUAJIEKTPUKOM a)
pE30HaHCHAs 4acTOTa pe3oHaTopa He M3MEHHUTCA 0) pe3oHaHCHas yacToTa pe3oHaTopa C
JIU3JIEKTPUKOM YMEHBIIUTCS MO OTHOLIEHHWIO K YacTOTE pe3oHaTopa 0e3 IHIJIEKTpPUKa B)
pPE30HAHCHAs 4acTOTa PE30HATOPA C AMDJIEKTPUKOM YBEJIUYUTCS MO OTHOLICHHUIO K 4acTOTe
pe3oHaropa 6e3 AUAIEKTPUKa

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Onpenenenne EeKTPOMarHuTHOTO MOJIS

BekTopsl 2JIEKTpUYECKOro Mo

BekTopbl MarHUTHOTO MOJIS

Knaccudukanus cpen, MmarepuaibHble ypaBHEHUS

VYpaBHenus Makcgesia B 1u¢depeHuantbHOl U UHTErpabHON opmax

I'panuuHbIe yCIIOBHUS AJd 3JIEKTPOMArHuTHOro mnoJisi. HopmaibHble M TaHrE€HIHMAJIbHbIC
COCTAaBJIAIOLIME BEKTOPOB IOJIA.

MoHOXpoMaTHU4ECKUE N0JIs1, METOJ KOMIUIEKCHBIX aMILIUTYI .

3akon J[>xoynsa-Jlenna

bayanc sHeprum >1neKTpoMarauTHOro nojst. Bekrop IloitHTHHTa

MoHOXpOMaTUYECKOE 10JI€, METOJ KOMIIJIEKCHBIX AMIUIUTY .

VYpaBHeHuss MakcBesuia uig rapMOHUYECKUX Kojebanuii. KoMruiekcHble quasieKTpudecKkas u
MarHuTHas IIPOHULIAEMOCTH

YpaBHeHus: MakcBelia B KOMIUIEKCHOUM Gopme.

. KoMIiekcHble Au3neKkTpuueckas 1 MarHUTHasl IPOHUIIAEMOCTD CPEJIBL.

[Inockre BOIHBI B OJHOPOAHBIX Cpellax. BOJIHOBBIE ypaBHEHUS U UX PELICHUE.

BonHOBOM XapakTep 3JIeKTPOMAarHuTHOTO nouis. Ilimockue BOaHBI

Oo11ee BbIpakeHUE JUIS MTOJIS TNIOCKOM BOJIHBI, PACTIPOCTPAHSIOIECHCS B

IIPOU3BOJIHOM HAIIPABJICHUH.
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XapakTepuCcTUYECKOE COMPOTUBIICHUE CPEIBI
B3aumnas opueHTaiys BEKTOPOB IOJIS U BOJIHOBOTO BEKTOpA.
JluneiiHas moysgpu3alys AIEKTPOMArHUTHBIX BOJIH.
KpyroBas u samuntudeckast Hoaspu3aliu 3J€KTPOMAarHUTHBIX BOJIH.
[1nockue 31eKTpOMarHuTHbIE BOJIHBI B U30TPOMHBIX MOTJIOMIAIOIIUX CPEeIax
3aTyxaHue 3JIeKTPOMAarHUTHBIX BOJIH
BoHoBOE 4ncio B mOriomanmx cpeaax
[11n0ckue BOMHBI B AUAIEKTPUKE
[1n0ckue BOHBI B IPOBOIHUKE.
HopMmanbHoe nageHue miocKoi BOJIHBI Ha TPaHUILy paszaeiia IByx cpen Gopmyiibl DpeHerns.
HaknonHoe nazieHue iocKuxX BOJH HA FPaHUILly pasena AByX cpeln @opmyisl Openens ais
TOPU30HTAILHO U BEPTUKAIBHO MOJISIPU30BaHHBIX BOJH. Yroa bprocrepa.
[TonHOE oTpakeHue OT AUAIEKTPUUECKON TpaHuIlbl. [[10CcKkre HEOTHOPOAHBIE BOJIHBI
[TonsTue o Hanpaesromieit cucteme. Knaccudukaius HarpaBiasieMbIX BOJTH
VYcinoBusg pacnpocTpaHeHHs 3JEKTPOMArHUTHBIX BOJH B HANpPaBIAIOMIMX CUC TeMax.
Kputnueckas yacrtora.
CBs3p MEXJAy NPOJOJbHBIMU M MOMEPEYHBIMU COCTABJISIOMIUMU TOJS B OJHOPOIHOMU
HaIpaBJISIONIEH CUCTEME
[IpsamoyronbHbIi BOTHOBOA. E- BosiHBI 1 H- BOJIHBI B IPSIMOYTOJILHOM BOJIHOBO/IE
OcHoBHasl BOJIHA MPSMOYTOJILHOTO BOJIHOBO/A, €€ CTPYKTYypa MOJIs U MapaMeTphl
Crpyktypsl E 1 H noneii B npsiMOyroiasHOM pe30HATOpE.
[TocTanoBka 3a1aun 00 U3ITyYeHUH. DICKTPOIUHAMUYECKHUE TOTSHIIUAIBL.
YpaBHeHUs U1l 3JEKTPOIMHAMUYECKUX MTOTEHIAIOB.
Onpenenenue EKTPOAUHAMUYECKUX MOTEHIIMAJIOB 110 3aJJaHHBIM 3apsaM U TOKam
DJIeMEHTapHBIN ANEKTPUUECKUNA U3TydaTellb.
[Tone snexkTpruyeckoro u3mydaTess B OJMKHEN U JallbHEH 30Hax. JlmarpaMmMa HarpaBIeHHOCTH
aneKTpudeckoro uzinydaresis. ConpoTUBIEHUE U3ITYUCHHUS.
O6uacTh IPOCTPAHCTBA, CYIIECTBEHHAS [TPH PACIPOCTPAHEHUH PAUOBOJIH.
[Tone u3myuarens, NOAHATOTO HaJ MJIOCKOW MOBEpXHOCTHIO. HTEepdhepennmonHas ¢popmyna u
dbopmyna BeeaeHckoro.
Yyer cdepuuHocT 3eMIIM MPU PacHpOCTPAHEHUHU PAJUOBOJIH B 30HE OCBEIIECHHOCTH.
[IpuBeneHHbIE BHICOTHI.
Paccesnue paanoBoJIH mIepoX0BaThIMU MOBEPXHOCTAMU. Kputepuit Panes.
CtpyKTypa nosst U3J1y4eHUs BEPTUKATBHOTO JUMOJS PU HU3KO PACIOIOKEHHBIX aHTEHHAX.
Pacuer BepTHKaIbHOW COCTABIAIONICH MOJISI MPU HU3KO PACIIOI0KEHHBIX aHTeHHaX. DopMyna
[lyneiikuna-Ban-nep-Ilomns.
PacnipocTpanenue paguoBOJIH HaJ HEOHOPOIHOM Tpaccoi. beperosas pedpaxiusi.
CocraB u anekTpuueckue napamerpsl Tponochepsl. Uuaexc npesomaeHus
PacnipocTpaneHue BOJIH B IJIABHO-HEOTHOPOIHOM cpene. SABnenne pedpakiiuu. IKBUBaTICHTHBIN
paauyc 3emau. Buasl Tponiocdeproit pedpakium.
Ctpoenue nonochepsl. Pusnueckrue NpUUUHBI 00pa3oBaHusl B HOHOC(HEpEe HOHU3UPOBAHHBIX
CJ10€eB. DJIEKTpUYECKUE TapaMeTpbl HOHOC(EPHI.
OTtpakeHue U MpeioMIICHUE PaIMOBOIIH B HOHOC]eEpE.
Oco0eHHOCTH pacpoCTpaHEHHs PaAHOBOJIH Pa3IMYHBIX AUANa30HOB.

9.1.3. Tembl 1a00paTOPHBIX padOT

HccnenoBanue oTpaxeHus 3JIEKTPOMArHUTHBIX BOJIH OT TPaHULIbI Pa3/ielia IByX Cpel
Uccnenoanue nunuii nepenaun CBY auana3zona

WccnenoBanue BausiHUS 3eMIIM HA U3JTyYEHUE aHTEHH:

HccnenoBanue 300 Openens u qudpakiinu paguoBOIH

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
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paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPeYeHbh KOTOPHIX yKa3zaH B Tabmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
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Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAIUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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