MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
PacnpocTpaHeHue pa/jHOBOJTH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 4

CemecTp: 7

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 72 72 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 18 18 4yacoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3aMmeH: 7 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokon Ne 5 oT « 25 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
Ne

Pa3paboTumku:

ITpodeccop kad. PTC Kpacuenko H. I1.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

Cr. npeniofiaBartesib kKad. PTC Ho3sppesarsix 1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
HMucturuivHa «Pacripoctpanenue paguoBosiH» (PP) B1.B.12.2 oTHocuTcs K 610Ky 1 (6a3oBas
YyacTh) MpOGeCcCHOHANbHOTO IMK/Ia 00s3aTe/bHbIX AWCLUIUIMH [JiS TIOATOTOBKH CIIELa/IMCTOB 10
crietanibHOCTH 11.05.01 - «Pagro31eKTpOHHbIE CUCTEMbI U KOMIIEKChI».
Lensto Kypca PP sBnsieTcs 0CBOeHMe CTy[eHTaMM 3aKOHOMEPHOCTEM pachpOCTpaHeHHUs
PaZiIMOBOJ/IH B Pa3/IMUHBIX Cpefax.

1.2. 3agauM JUCIHUILIMHBI
— l3yueHue 3aKOHOMEDHOCTeM paclpOCTPaHEeHUs] 3/eKTPOMAarHUTHBIX BOJMH B OTKPBITOM
MPOCTPaHCTBE U METOZIOB pacueTa UX XapaKTepUCTHK.
— ®opmupoBaHWe CITIOCOOHOCTH BBITIOIHATE HMCC/IEI0BAaHUS HOBBIX ITPOI[ECCOB M SIBJIEHWUM B
paiIiOTeXHUKe, TO3BOJISIFOIIUX TOBLICUTH 3()(PEeKTUBHOCTb Pa/Ii03/IEKTPOHHBIX CUCTEM U YCTPOMCTB

2. Mecro aucuuninssl B crpykrype OITIOII
MuctumivHa «PacripoctpaHeHue paauoBoai» (b1.5.12.2) otHocuTcs K 670Ky 1 (6a3oBast 4acTh).
[MpefuiecTByOUMMY  AUCLITIMHAMY,  (OPMUDYIOIIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
cnenyomye  AUCLUMIUIMHBL:  OCHOBBI  KOMIIBIOTEDHOTO — TNPOEKTHMPOBaHUSI W MOZeIUpPOBaHUS
PafiM03/1eKTPOHHBIX CPeJCTB, D/IeKTPOJUHAMUKA.
[Tocneayromymy AUCLAIIIMHAMU ABJISIOTCS: [IpoeKTHpoBaHNe paiuOTeXHUUECKUX CUCTEM.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

I[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHL1i1:

— TIK-12 crnocoOHOCTBIO BBITIONHATh WCCAEAOBAaHMS HOBBIX TMPOLIECCOB U SIBJIEHUM B
pajuoTeXHUKe, TI03BOJISIOLMX TTOBBICUTE 3((QEKTUBHOCTb Pa/IM03/71€KTPOHHBIX CUCTEM U YCTPOMCTB;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3Harb OCHOBHblIe MaTeMaTHUeCKHe MOJe/NH 37eKTPOMarHUTHBIX BOJIHOBBIX IIPOLIECCOB, a
TakK)Xe MOJieJIv CpeJi, YC/I0BUs paclpoCTpaHeHus1 5/1IeKTPOMarHMTHBIX BOJIH B Pa3/UYHbIX CpeZiax.

— yMmerb PaccuuThiBaTb UM aHaaM3MpOBaTb XapaKTEPUCTUKW 3/1€KTPOMAarHWTHBIX —BOJIH,
YUMThIBaTh yCJIOBUSI X PACIIPOCTPaHEHUs B Pa3/IMUYHbIX CPe/iax, BUsHME [lapaMeTpPOB CPeZbl.

— Baagerb HaBbikamu pelieHusi 0a30BBIX 3a7lau TI0 PacIpOCTPAaHEHHIO 37IeKTPOMAarHHUTHBIX
BOJIH B Pas/IMYHBIX CpeflaX; CIIOCOOHOCTBIO BBIMOMHATL MCC/IeJ0BaHUsI HOBBIX IPOLIECCOB U SIB/IEHWH B
00/1acT  pacmpoCTpaHeHUsl 3MeKTPOMArHUTHBIX BOJIH, T[TO3BOJISIIOIIMX TIOBBICUTH 3()(deKTUBHOCTD
Pa/iv03/71eKTPOHHBIX CUCTEM U YCTPOMCTB.

4. O0beM AMCHUIIMHBI M BU/ABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh JUCIMIUVIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATebHOCTH Bcero yacoB CemecTpsl
7 cemecCTp
AynuTopHbIe 3aHATHSA (BCEro) 72 72
Jlekuuu 36 36
[IpakTrueckue 3aHATUS 36 36
M3 HUX B MHTepaKTHUBHOU (popme 18 18
CamocTositenibHast paboTa (Bcero) 36 36
[TpopaboTKa JIeKI[MOHHOTO MaTeprasa 9 9
ITogroTroBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 27 27
Bcero (6e3 sk3ameHa) 108 108
ITogroroBka u czlaya sK3aMeHa 36 36
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OO11ast TPYyJ0eMKOCTh U 144 144
3aueTHble EqvHULIBI 4.0 4.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
[4+]
xR =
= S8
I - N B
] m 3 3
S|
Ha3Banus pa3ziesioB JUCLUTIIAHBI 2 5 % Z § § %
= S & g0 z 5
= 2 2 g o 2
c s | B¢ & =
2| 2
= @)
7 cemecCTp
1 Cozep>kaHue pa3ziesioB AUCIUTIIUHBI (T10 36 0 9 45 IIK-12
JIEKLUSIM)
2 IlpakTueckue 3aHATUA 36 27 63 ITK-12
3 CamocTosiTesibHast paboTa 0 0 0
Wtoro 3a cemectp 36 36 36 108
Wtoro 36 36 36 108
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[USIM)
3 3 E
s | &1
= >
Haspass pasienion CopneprkaHue pa3zenoB JUCLUIIMHBI 110 z - 2 %
JIEKLIUSIM g g g
S g =
=Y Qg
= S
7 cemecCTp
1 CopepykaHue pasziesioB 1. OO1Me BOMIPOCHI pacripoCTpaHeHust 36 |IIK-12
JVCLIUTUIAHBI (T10 JIEKLIWSIM) pazivoBoJH.2. PacnpocTpaHeHue
PaZMOBOMH B CBOOOAHOM
npoctpaHcTBe.3. PacipocTpaHeHve
PaIMOBOJIH BO/IM3U TTIOBEPXHOCTH
3emu.4. TporocdepHoe
pacrpocTpaHeHWe paJuoBOJIH. 5.
NonocdepHoe pacnipocTpaHeHue
pPaZiMoBO/H.6. YpaBHeHus1, ONUChIBatOLe
pacrnpocTpaHeHue pagruoBoJH.7. Mogenu
Y MeTO/bl pacueTa pajuoTpacc.8.
OcobeHHOCTH pacrpoCTpaHeHUs
PaZIMOBOJ/TH Pa3/IMUHBIX JUara30HoB.
Nroro 36
Wroro 3a cemecTp 36
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMH (TTOC/IeAYIOLIMMU) JUCIIUTUTMHAMH TIpeJiCTaB/IeHb] B Tabuie 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U
Ne pa3zenoB AaHHOW JUCLIMTLIMHBI, [1/151
KOTOPBIX HEOOX0IUMO H3yueHue

HavmMmenosauue JUCLATIIMH 06eCHqu/IBa}OLuHX u OGQCHeI—H/IBaeMBIX
AUCHUITINH
1 2 3

[peiiecTBytOLMe AACLUTIIUHBI

1 OCHOBBI KOMIIBIOTEPHOTO NTPOEKTUPOBAHUS U
MO/Ie/IMPOBaHUs Pa/IU03/1eKTPOHHBIX CPeJCTB

+ + +

2 DJleKTpoArHaMUKa + + +

[Tocnepyroiye AUCLUIIIMHBL

1 [IpoekTpoBaHue paZjMOTEXHUUEeCKUX CUCTEM + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLUH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npeicTaB/eHo B Tabnurie 5.4
Tabma 5.4 — CooTBeTCTBHe KOMIIETEHIIMA W BHOB 3aHATHM, (OPMUDPYEMBIX IIPU WU3yUeHUH
VICLIUTIJIVHBI

Bunp! 3aHATHI

DOopMBI KOHTPOJISA

KomneTeHiuu

Jlekiuu
+ | IIpakTuyeckuve 3aHATHS
+ | CamocTosiTesibHas pabota

IK-12 + KoHTposnbHast pabota, lomariHee
3ajiaHue, Jk3ameH, [TpoBepka
KOHTPOJIbHBIX paboTt, Onpoc Ha
3aHATHUSIX, BeICTyTUIeHME (0K/Iaz

) Ha 3aHsThH, TecT

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHUs
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpH pa3HbIX (OpMax 3aHATUH B uyacaxX TMPUBEJEHBI B
Tabne 6.1
Tabsuiia 6.1 — TexHOIOTMKM UHTEPAKTMBHOTO 00yUYeHust TIPY pa3HbIX hopMax 3aHATHH B yacax

NHTepakTrBHLIE
Metoppl TIpakTU4yecKue Bcero
3aHATHUSA

7 cemecCTp

Mo3roBou Wwtypm

ITpe3eHTaL[M C UCTIOb30BaHUEM CTIaii/[0B C
obcyxeHreM
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WccnenoBarembCKUi METO/,

Pabora B KoMaH e

WToro 3a cemecTp: 18 18
Utoro 18 18

7. JIabopaTopHbie padoThI
He npegycmorpeno PYII

8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
HanMeHoBaHVe MpaKTHUeCKUX 3aHATHH (CeMHUHApOB) MpUBeeHo B Tabsuie 8.1.
Tabnuiia 8. 1 — HaumeHoBaHMe NPaKTUYeCKUX 3aHSITHH (CEMHUHAPOB)

o R~
E 4
L2 ]
HaumeHoBaHMe npakTUUe CKUX 3aHATUN = > O
HaseaHust pa3/esos = =
(cemuHapoB) g g g
= | B2
- e ~
7 ceMecTp
2 IIpakTueckue 3aHATUA 1. OO1Me BOTIPOCHI pacripoCTpaHeHust 36 [TK-12
pasuoBOH. 2. PacripocTpaHeHue
PaZMoOBOTH B CBOOOZHOM TIPOCTPAHCTBe.
3. PacripocTpaHeHue paiiOBOJIH BOIU3U
noBepxHoctu 3emsiu. 4. TporiochepHoe
pacrpoCcTpaHeHye paZMuoBOJIH. 5.
NoHocdepHoe pacripocTpaHeHue
paguoBOH. 6. YpaBHeHUsl,
OMHMCBIBAIOLIMe pacrpoCTpaHeHre
paguvoBOH. 7. MoJenu u MeTofbl
pacueta paauoTpacc. 8. OcobeHHOCTH
pacripoCTpaHeHUs paJjiOBOJIH Pa3/IMUYHbIX
JMara3oHOB.
Ntoro 36
Wtoro 3a cemecTp 36

9. CamocrosiTesibHast padoTa
Buzpl camocTosiTeNTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/iCTaB/IeHbl B
Tabmmie 9.1.
Tabnuiia 9.1 - Buabsl camocTosATeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYEMbIe KOMITETEHIHH

v L 5
= o)
& = =
o ] T
Buzpl camocrosiTtesibHOM = > O
Haspanust pa3nenoB s = DOpMBI KOHTPOJIS
paboTel s g g
S g =
A e 2
= S}
7 ceMecTp
1 Cogep>xkanue pazaenoB | I[IpopaboTka JIeKIJMOHHOTO 9 |IIK-12 OK3aMeH
JUCLIUTUIAHEI (T10 Marepuasa
TIEKI{AM) Wtoro 9
2 IIpaktrueckue 3auatus | [logroroska K 27 |TIK-12 BeicTtynienuve (goknan) Ha
TpakTUYye CKUM 3aHATUSM, 3aHATUH, [JomallHee
ceMHHapam 3asaHue, KoHTposibHas
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KWToro 27 pabota, Orpoc Ha
3aHaTUsX, [IpoBepka
KOHTPOJIbHBIX padot, Tect
Wroro 3a cemecTp 36
ITogroroBka u craua 36 JK3aMeH
3K3amMeHa
Ntoro 72
10. KypcoBasi padora (nmpoekT)
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU 71l 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIN MaxkcumanbHbIN
OJieMeHTbI yueOHOU Oarut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 ceMecTp
BricTynienue (goknan) Ha 13 13 14 40
3aHATUU
[JomaniHee 3azaHue 2 2 2 6
KonTtponbHast paboTa 2 2 2 6
Onpoc Ha 3aHATUSIX 2 2 2 6
IIpoBepKa KOHTPOJIbHBIX 2 2 2 6
pabor
Tect 2 2 2 6
WToro makcumym 3a 23 23 24 70
TIepro/,
OK3ameH 30
Hapacraroiym utorom 23 46 70 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcUMasbHOI cyMMbI 6annoB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHOM cyMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MaKCMMaJIbHOM cyMMbI OasiioB Ha Aary KT 3
< 60% oT MakcuMasnbHOM cymMmMmbl OanioB Ha gaty KT 2

11.3. Ilepecuer cymMbI 6a/IJIOB B TPAAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXKAYHAPOAHYIO OL|eHKY Tpe/icTaB/ieH B Tabsuiie

11.3.

Tabsuiia 11. 3 — ITepecueT cyMMbI 0a/I7I0B B TPAJULIMOHHYIO ¥ MEXKIYHAPOJHYIO OLIEHKY

Ouenka (I'OC)

WToroBast cymMmma 6asios,
YUUTBIBAET yCIeLIHO C/JaHHbII
JK3aMeH

Ouenka (ECTS)
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5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)

85-89 B (oueHn xopol11io)
4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)
3 (YA0OB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. TlerpoB, bopuc MuxaiinoBuu. DeKTpOJUHAMKKA U PAcIIPOCTPaHeHHe Pa/JMOBOJIH: YueOHUK
Asist By3oB / B. M. IleTpoB. - 2-e u3p., ucnp. . - M. : [opsuas nunusg-Tenekom, 2007. - 558[2] c. : un. -
(Yuebnuk) (CrierjuasbHOCTh [l BBICIIMX yueOHBIX 3aBefeHui). - Bubmumorp.: c. 547-550. - ITpegm.
yKa3.: c. 551-553 [100 3k3.] (Hanuuue B 6ubmioreke TYCYP - 100 3k3.)

2. PacnpocTtpaHeHMe paJMOBOJIH M aHTeHHO-(U/iepHble yCTpoMCTBa: yuebHOe mocobue asis
By30B / E.W. Hedenos. - M.: Akagemus, 2010. -320 c. [10 3k3.] (Hammure B 6ubmmoreke TYCYP - 10 3k3.
)

3. PacnpoctpaHeHue pauoBosiH: YueOHOe mocobue / Mangens A. E., 3amoTrpuHckuii B. A. -
2012. 165 c. [DnektpoHHBIM pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/751, para
obpamenusi: 09.02.2017.

12.2. lono/siHUTe/IbHASA IUTEpaTypa
1. DOnekTpoaWHAMMKAa M paclpoCTpaHeHHWe PaJUOBOJIH: yueOHoe mocobue ays By3oB / B. B.
Hukonbckuid. - 2-e u3g., nepepab. - M. : Hayka, 1978. - 543, [1] c. : un. - bubmuorp.: c. 541-543. [5 3k3.]
(Hanmuuue B 6ubmuoteke TYCYP - 5 3k3.)
2. PacripocTpaHenue paauoBosH: YuebHOoe rocobue / A.E. Manzens, B.A. 3aMOTPHUHCKHUM. -
Tomck: TYCYP, 2006. - 163 c. (Hanuune B 6udbmoreke TYCYP - 57 3k3.)

12.3 YueOHO-MeTOgMUECKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYECKHE M0Co0Us

1. DnexkrpomarHuTHble Tionss W BosmHBI: COOpPHUMK 3afjady W YHpaKHEHWH [/ CTYHEeHTOB,
00y UaroIUXCs 1o HaripaBJ/ieHUsIM TIOATOTOBKU 6akaaBpoB 11.03.02 (210700.62)
«H(OKOMMYHMKAI[MOHHbIE TEXHOJIOTUMA U cucTeMbl CBs3u», 11.03.01 (210400.62) «PaguorexHuka» u
cnermanbHocTU 11.05.01 (210601.65) «PagunosnekTpoHHbIE cHMCTeMBbl U KOMIUIeKCh» / Manzens A. E.,
bokoa JI. A., Cokonosa K. M., [lTanrunxa JI. U. - 2014. 185 c. [SnekTpoHHbIN pecypc] - Pexxum gocrymna:
https://edu.tusur.ru/publications/4876, nata obpaijenus: 09.02.2017.

2. DneKTpoMarHWTHbIEe T0/isl ¥ BO/iHBI: COOPHMK TeCTOBBIX 3ajau U BorpocoB / MaHzens A. E.,
CokosoBa K. M., Ianruna JI. U. - 2013. 375 c. [OnektpoHHbili pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/3714, nara obpamenus: 09.02.2017.

3. DOneKTpoAMHaMMKa W DPaClpOCTpaHEHWEe pa/IMOBOJH: YueOHO-MeToAuueckoe Tocobue To
OpraHv3alii  CaMOCTOSTe/NbHONW paboTel  CTY#AEeHTOB HampaB/ieHWss ToArotoBku 210400.62 -
«Paguorexnuka» / Mangens A. E., Illapanrosuu C. H. - 2014. 51 c. [DnekTpoHHbIA pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/4883, nara obpaujenus: 09.02.2017.

4. OnekTpoMarHUTHBIE N0/t ¥ BoHbL: COOpPHUK 3a71au ¥ yrnipakHeHui / bokos JI. A., MaHzenb
A. E., lllanruna JI. U., Cokonosa K. M. - 2013. 271 c. [DnekTpoHHbI pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/3697, mara obpaienusi: 09.02.2017.

12.3.2 YyeGHO-MeTO AU eCKHE T0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA
YuebHO-MeTOANYeCKe MaTepHaJbl [jIsi CAaMOCTOSITeNIbHOW M ayJUTOPHOM paboThl 00yUaroIuXCst
W3 YuC/a WHBAIWJOB IPefOCTaB/IsOTC B (hopMax, afaTUPOBAHHBIX K OFPaHUYEHUSIM UX 3[l0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.
Jis I ¢ HapylleHUsIMHM 3peHuUs:
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- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TMleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. bBa3bl JaHHBIX, TH)OPMAIMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe odecrneyeHue

[TporpammHOe obecrieueHwe:

1. MatLab 6.5.

2. MatLab 7.0.

3. Microsoft Word.

b=

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOEe 00ecrieueHue /IIsA JIEeKIIMOHHbBIX 3aHATHI
st poBe/ieHus1 3aHATHN JIEKLMOHHOTO TWIA, TPYMIOBLIX W WHAUBUAYaJbHBIX KOHCY/bTALUM,
TeKyIIlero KOHTPOJISI ¥ TIPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZlouHbIX MecT He MeHee 50, 060pyz0BaHHasI 10CKOM, TIPOEKTOPOM M CTaHJapTHOU yueOHOI Meberbio.
VmetoTcst HarisiiHbIe 1T0CO0Us B BH/e Mpe3eHTal[|i 10 JIeKI[MOHHBIM pa3/iesiaM AUCLIUTLTHHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKOe o0ecreueHue /sl MPaKTHYeCKUX 3aHATHI

[ TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHM WCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacrosiokeHHasi 1o azipecy 634034, Tomckast obsacth, . Tomck, BepiHuHa ynuia, A. 47, 4 3Tax, ayj.
423 a,6. CocraB obopymoBaHus: YueOHasi mebesnb (Ctonm pabouuii, nBer BuiiHS 35 IIT. Pa3mepsr:
1360x600x750; Ctyn oducHbiii 130 60x60, MeTanmmueckuii 1BeT uepHbiid. 40 mT; [IIkad g1 Gymar
3aKpBITHIN 1[BeT BUllHA. 1 mT. Pasmepsl: 690x350x1957); Hocka mMarHuTHo-mapkepHas (BRAUBERG
(BPAYBEPT"), 100x150/300 cm, 3-3nemeHTHast, Genast) -1mT.; mpoekrop (NEC "M361X") - 1 wT., 3KpaH
(LMC-100103 DkpaH c anekrponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHas
KaiiMa o mepumeTpy) - 1 mit., TesieBu3op (LED 50" (127 cm) Toshiba 501.4353 ) - 1 mIT., KOMITbIOTEPbI
(Intel «Core i3-4330») - 16 wT. c BeixogoM B MHTepHeT, 1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.3. MarepuanbHO-TeXHHUYeCKoe obecreyeHue /IIsi CAMOCTOATE/TbHON PadoThI

Iy camocTosATe/IbHOM PabOTHI UCTOMB3yeTCsl yueOHasi ayIUTOPHs], PACIIO/IOXKEeHHas! TI0 afipecy
634034, Tomckas ob6macth, I. Tomck, Bepmmnuba ymuima, 1. 47, 4 3tax, aya. 423 a,6. Cocras
obopygoBanusi: YueOHast mebesib (Cton pabouuid, 1jeT ButiHsA 35 mT. Pasmepsr: 1360x600x750; Ctyn
oduchbIit 130 60x60, MeTasmueckuii 11BeT uepHbIi. 40 11t; [1IKad A/ Oymar 3akphIThIi [IBET BUILHSA. 1
wT. Pasmepsl: 690x350x1957); locka maruutHO-MapkepHas (BRAUBERG (BPAYBEPI'), 100x150/300
cM, 3-anmemeHTHas, Oenast) -1mT.; mpoektop (NEC "M361X") - 1 mit., 3kpan (LMC-100103 3kpaH ¢
anektporipuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHasi kaiima o nepumeTpy) -
1 w., TeneBuszop (LED 50" (127 cm) Toshiba 5004353 ) - 1 ., komnbtoTepsl (Intel «Core i3-4330» ) -
16 wt. c BbixogoM B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedeHne JUCIMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAIMM 3/J0POBbSI

OcBoeHue JUCHUTUIMHBI uijaMu ¢ OB3 ocCyliecTBsieTCS C UCIOb30BaHUEM CpeJCTB 00ydeHust
00I11ero U CrelUaaIbHOTO Ha3HAUEHMS.

[lpu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLled anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [y CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
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cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW 00yuyarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JJMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHWH CTY[eHTOB C HApPyLMIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JIOCKe WM CJ1aiifia Ha SKpaHe) TPy MOMOIIY BUeOyBeInunTeNel 1751 yaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYIIeHUSIMH OMOPHO-ABHUIaTe/ILHOI0 ammapara HCToJb3yIOTCS
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALMU U [Ipyryde TeXHUuUeCKWe Cpe/iCTBa TpHeMa/riepeauu
yuebHOM MHGbOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJist Ttofiel C UHBaTJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a [UCLUIUIMHOW KOMIIeTeHLIUM TpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaAWJHOCTBIO IIPeAYCMOTPEHBI [OINOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPECTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0MIO/THUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMuU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[TpeumyIiiieCTBEHHO TTUCbMeHHast
IpoBepKa

C HapyluieHus MU
3peHus

CobeceioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBeHHO yCTHas IPOBepKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHMEHHBIE
CaMOCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAIMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/0TiepeBo/ia.

CTyneHTaM C WHBAJIMIHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMEeHHO Ha Oymare;
HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT aCCUCTEHTa;
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- Tipe/icTaB/ieHre OTBETOB YCTHO.

I[Npouienypa orjeHUBAHUSI pe3y/IbTaTOB O0yueHHs MHBAWZAOB 10 JUCLMIUIMHE TPeAyCMaTprBaeT
nipefiocTaB/ieHre nHGopMalvy B (hopMax, aJaliTUPOBAaHHBIX K OTPAaHUUYEHUsIM WX 3[0POBbsI U BOCTIPUSITUS
MH(pOpMaLu:

Jins U1 ¢ HapyIIeHUsIMHM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOTI'0 JOKYMEHTa;

- B TIe4aTHOU (hopMe yBeTMUeHHBIM HIPU(TOM.

Jins MIy ¢ HapymIeHUsIMM CJTyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B TeuaTHoi (opme.

Jins M1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOU (popme.

[Tpu HeoOXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHUsT MO>KEeT TIPOBOJJUTHCST B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OIITEHOUHBIX CPE/ICTB IO YYEFHOU JIMCLIMTIJIMHE
Pacnpocrpanenue pajuoBo/IH

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 4

Cemecrtp: 7

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— TlIpodeccop kad. PTC KpacHenko H. II.

JK3aMeH: 7 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-12

CTIIO0COOHOCTBIO BBITIO/IHSATE UCCTIeJOBAaHUS
HOBBIX MPOLIECCOB U SIBJIEHUM B paIUOTEXHUKeE,
T103BOJISIFOLLMX TIOBBICUTH 3(PPEeKTHBHOCTD
Pa/i03/IeKTPOHHBIX CUCTEM U yCTPOUCTB

Cpefibl.;

[omxkeH 3HaTh OCHOBHbIE MaTeMaThyecKye
MO/eJT! 37IeKTPOMarHUTHBIX BOJTHOBBIX
TIPOL[ECCOB, a TAK)Ke MOJe/IN CPe, YCI0BUS
pacrpocTpaHeHUst 31eKTPOMarHUTHBIX
BOJIH B Pa3/IMYHbIX Cpe/iax.;

HomxeH ymeTb PaccuuThIBaTh U
aHa/IM3UPOBATh XapaKTePUCTHUKU
3/IeKTPOMarHUTHBIX BOJIH, YUNUTHIBATh
yCJIOBUSI X PACIIPOCTPaHEHUs B
pa3/IMYHBIX Cpefiax, BAUsHUE TapaMeTPOB

HomxkeH BnasieTh HaBbIKamMu peliieHus
6a30BBbIX 3a/1au TI0 PACIIPOCTPaHEHUIO
3/IeKTPOMAarHUTHBIX BOJIH B Pa3/IMUHBIX
cpefiax; CrioCOOHOCTBIO BBITIONHSTh
WCC/Ie[IOBAHMSI HOBBIX MPOLIECCOB U
sIBJIeHUH B 00/1aCTH pacripoCTpaHeHUst
3/IeKTPOMAarHUTHBIX BOJIH, TIO3BOJISTIOLIUX
MOBBICUTh 3((EeKTUBHOCTh
Pa/I03/IeKTPOHHBIX CUCTEM U YCTPOUCTB.;

OO1e XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEHLIMH 110 3Taram

OLl€HHMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX STdIldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/iax
r3yuaemMoi 06/1acTu ¢
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobieM

Kontposnupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWUH, | 3aBeplleHue 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBAaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

CornacoeaHa Ha noptane N2 14366

13



3a/a4u

Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerenus ITK-12
ITK-12: criocoGHOCTBIO BBIMOJHATH UCC/IEA0BAHKS HOBBIX MPOLIECCOB U SIB/IEHUM B PaINOTEXHUKE,
TI03BOJISTFOIIMX TTOBLICUTD 3()(eKTUBHOCTD Pa/J03/IeKTPOHHBIX CHCTEM U YCTPOUCTB.
st hopMUpOBaHKsT KOMIIETEHIIMH HEOOXOAMMO OCYILeCTBUTD Psifi 3TArOB. JTaribl HOpMUPOBaHMUs
KOMITETEHLIUH, TIPUMeHsieMble [Ii 3TOTO BUZBLI 3aHATHA WM UCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
npe/icTaB/ieHbI B Tabsurie 3.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMbIe CPeICTBA OLleHUBaHMUsI

BOJTHOBBIX TIPOLIECCOB, a
TaK)Ke MOZiesiv Cpef,
yCJIOBUS
pacIipoCTpaHeHust
3/IeKTPOMAarHUTHBIX BOJTH
B Pa3/IMYHBIX Cpe/iax.

CocraB 3HaTb YmeTb Bnanets
CopepxaHue OcCHOBHBIE PaccuuTthbiBaTh U HaBbikamu peluenus
3TaroB MareMaTUueCcKue MoJle/id | aHa/In3MpPOBaTh 0a30BBIX 33/1a4 110

3/1eKTPOMarHUTHBIX XapaKTepUCTUKU pacripoCTpaHeHUo

3/IeKTPOMarHUTHBIX BOJIH,
YUWTBIBATh YCJIOBUS UX
pacrnpoCTpaHeHusl B
pa3IMUHBIX Cpefiax,
B/IMSTHUE TIapaMeTpOB
cpefpbl.

9/IEKTPOMAarHUTHBIX BOJTH
B Pa3/IMUHBIX Cpe/aX;
CIT0COOHOCTBIO
BBITIO/IHATh MCC/IeI0BaHUS
HOBBIX TIPOLIECCOB U
SIBJIeHUHN B 00/1aCcTH
PacIipoCTpaHeHUst
9/IEKTPOMAarHUTHBIX BOJIH,
TIO3BOJISIIOI[UX TTOBBICUTH
3¢ deKTUBHOCTh
PaIH03/IeKTPOHHBIX
CHCTEM U YCTPOKCTB.

Buabl 3aHaTHMA

* VHTepaKkTHUBHbIE
TpakTU4eCKue 3aHsTus;
* [IpakTrhueckue
3aHATUS;

» Jlekuuu;

* CamocTrodTenbHas
pabora;

* lIHTepakTUBHbIE
TpaKTUYeCKue 3aHsTHS;
* [IpakTHUueckue
3aHATHUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* VIHTepakTUBHbIE
TpakTUyeCKue 3aHsATHS;
* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
¢ JlomalliHee 3a/laHuE;

* OripocC Ha 3aHATHUSIX;

* Brictynnenue (Jokaaz,
) Ha 3aHSATHY;

» KoHTposbHas pabora;
» JlomalliHee 3a/iaHue;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHnue (foknaz
) Ha 3aHSTUY;

* JlomalliHee 3a/laHue;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* OK3aMe€H;

e Tecr; * Tecr;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnangets
OminuHo * OO6nagaet » O6nagaetr auarnazonoMm | * KoHTponupyeT pabory,
(BBICOKMH YPOBEHb) | (haKTUUeCKUMU U MpaKTUUeCKUX YMEeHHH, MPOBOJUT OLIeHKY,
TeopeThuueCKUMHU TpeOyeMbIX /Ijif pacueTa | COBEpPILEHCTBYET

3HAHUSIMU B TIpeZiesiax
u3yyaemoii obnactu
pacIipoCTpaHeHust
PaZiMOBOJIH C

XapaKTepPUCTUK
PacIipOCTPaHSIOLIUXCS
Pa/IMOBOJIH, Pa3BUTHS
TBOpPUECKUX pelleHHH,

JercTBUS paboThL.;
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TIOHMMaHUEeM TPaHMUL]
NIPUMEHUMOCTH METO/IOB
pacyera ux
XapaKTepPUCTHK.;

abCcTparupoBaHUs
npobsieM. ;

Xoportio (6a30BbIit

* 3HaeT Mojie/i1, (haKThI,

* OO6najgaeTr Auana3oHOM

* beper

YPOBeHb) IIPUHILUIIBI, IPOLIECCHI, NIpaKTUUe CKUX YMEHWH, OTBETCTBEHHOCTH 3a
o0111e MOHATHS B TpeOyeMbIX /sl pellleHus | 3aBepliieHue 3a7iad B
npeZiesiax u3y4yaeMou nipo6sieM B 06s1acTu WCCIIeI0BaHUY,
obmactu WICCITeJOBAHUS ripycriocabivBaeT cBoe
pacrpocTpaHeHUs pacrnpoCcTpaHeHust ToBefIeHHe K
PaJIMOBOJIH. ; PaJIMOBOJIH. ; oOcTOsITENTLCTBAM B

pelieHny Tipobiem.;

YnoBneTBopuTeNbH | o O6sagaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMHU | * PaboTaeT mpu nmpsMom

0 (TIOpOroBBIi 00LMMY 3HAHUSIMU; yMeHUsiMH, TpeOyeMbIMU | HaOJFO[eHUHN. ;

YPOBeHb) 151 BBITIOJTHEHUS

TIPOCTBIX 33/ad.;

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
Ilis peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHUsl WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /ISl OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOIlecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA
— OrtBetute Ha Bompockl: 1. IlpoposbHasg, mnonepeuyHas BonHbl? Yrto 310 Takoe? IlpuBectu
ripumepbl BosiH. 2. [lnockasi, cepuueckasi BosHbI? UTo 3TO Takoe? IIpuBecTy mpumepsl. 3. 3anucarb
dbopmyny st rapMoHUYeckoro Konebanus. 4. UTo Takoe paauvoBonHa? B Kakod cpeze Jyuriie
PacrnpoCTPaHsIOTCS pafvoBoO/HBI? 5. UTO B/IMsieT Ha pacrpocTpaHeHue paIMOBOJH B aTMocdepe? Kakue
¢usnyeckue 3¢ deKThl BAUSIOT Ha UX paclpocTpaHeHue?

3.2 Tembl JJOMaNTHUX 3aJAHUKA
— TIIpoBectu pa3bop napabo/siueckoro BOJHOBOTO YPaBHEHMS /i BHIUMC/IEHUS] XapaKTePUCTHUK
PaCIpOCTPaHSIOLeNCsT 3/1eKTPOMarHuTHOW BosiHbL. CQopMynvpoBaTh YC/IOBUS €r0 TPUMEHUMOCTH.
OrnpegenuTh METO/bI PeLLeHUs.

3.3 TembI ONIPOCOB HA 3aHATHUAX

Knaccudukalysi painoBOJIH TI0 YaCTOTHOMY AMaria3oHy U crocoby pacrpocTpaHeHws.
Krnaccudukaiysi paguoauHuii.

— TloHsaTUS MHOXKUTES 0C/1abieHus paZiioOBOJIH.

— BiusHue 3eMHOM TIOBePXHOCTW HA pacOpoOCTpaHEeHWe paJMOBOH W YpaBHEHUs [J/isl
onpezie/ieHUs1 UX XapaKTePUCTHK..

— Crpoenue Tporocgepsl U eé napameTphl.

— BuusiHue Tponocdepsl Ha pacpoCTpaHeHre PaJJMOBO/H U PacueT UX XapaKTepUCTHK.

— CrpoeHue 1 TapaMeTpbl HOHOC(]EpHI.

— BuusiHue noHocdeps! Ha pacripocTpaHeHWe PaJIMOBOJIH M pacueT MX XapaKTepPUCTHK.

3.4 TeMBbI KOHTPO/IbHBIX PadoT

— OrBetuth Ha BoOmpoCh: 1. OObsCcHUTe (U3MUECKYIO0 NPUUMHY OC/ab/ieHNsT HalpsyKeHHOCTH
nosisi B cBobogHOM mpocTtpaHcTBe. 2. Kak ompepesnsieTcst 06macTe NMPOCTPAHCTBA, CYILL{eCTBEHHas [ist
pacrnpocTpaHeHust pafivoBosiH? Kak n3MeHHTCst 3Ta 00/1aCTh TIPH yBeJIMUEHHWH YacTOThI PaJJMOBOHBI? 3.
Kak ormpezsenuts HarpspkeHHOCTb 011 B TOYKe MpUema Ipy TOJHATHIX aHTeHHAaX, eC/M YC/I0BUS
NIpUMeHUMOCTH (hopMysbl BBesieHCKOro He BbINOMHAIOTCA? 4. [loueMy B Aviania3oHax CpeJHUX U JJIMHHbBIX
BOJIH B KaueCTBe TepeJalolliX aHTeHH HUCIOb3yIOT BepTUKa/IbHble HeCUMMeTpUUHble Bubpatopsl. 5. Kak
3aBUCUT CTPYKTypa IO/ HaJ, 3eMHOM IIOBepXHOCTBIO OT CBOMCTB IOuYBbl. 6. OT 4ero 3aBUCUT
COOTHOLIEHWe aMIUIUTYJ, BepTHKaJlbHOM M TOPU30HTA/JBbHOM  COCTAaB/IAIOIIMX  HANpsHKEeHHOCTH
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3/IeKTPUUECKOTO T0Ji B BOJIHE, PACHpPOCTPaHSOIIENCs: BAOAb MOBEPXHOCTH 3eMnu? 7. Tpacca mexnay
repejjaroiiel ¥ NMpUeMHOM aHTeHHaMM YaCTUYHO MPOXOAMT HaJZ 03epOM, pacrojioyKeHHbIM IOCepeuHe
Tpaccel. Mi300pa3uTe 3aBUCUMOCTh HAINIPSHKEHHOCTH TI0/IST BJIO/Tb TPACCHI.

3.5 Temnl J0K/1a/10B
— OnucaHue mMojenell U MeTOJOB pacueTa pa3/MUHbIX PaJIMONNHUN: B 3aJjaHHOM KOHKDETHOM
33/laHUM [jaTb OnucaHue (U3NUYeCKUX Mojesiel W MareMaTHyeCKWX MeTOJOB pacueTa XapaKTepPUCTHK
PaZIMOBOJTH /1J1s1 Pa3/IMYHBIX TPACC paclpoCTPaHeHUs 3eMHbIX, TPOMOC(HepHbIX U MOHOC(HEPHBIX BOJH.

3.6 Dk3aMeHaLOHHbIEe BOIIPOCHI

— 1. Knaccudwurkarus paaronunanid. CriocoObl pacripocTpaHeHHs pagiloBosiH. 2. Knaccudukarms
3/IeKTPOMarHUTHbIX BOJIH. [luara3oHbl 4acTOT. JHepreTUka pajvonvHuM. 3. PacripocTpaHeHWe 3eMHBIX
BOJIH. ODJIeKTpUUYeCKue TapaMeTpbl TIOACTH/IaloIell 3eMHON ToBepxHOCTU. 4. PacnpocTpaHeHue
pPaJMOBOJIH HaJ, TIJIOCKOM 3eMHOM TIOBEpXHOCTbIO TPU TIOAHATHIX aHTeHHaX, WHTepdepeHLMOHHas
tdopmyna. 5. PacmpocTpaHeHre paJuOBO/H Haj TJIOCKOW MOBEPXHOCTbIO 3emid. BrusHue auarpaMmbl
HanpaB/leHHOCTH aHTeHHbl. YueT KpuBU3HbI 3eMau. 6. PacrpocTpaHeHue pajuoOBONMH —IpU
HU3KOPACIIOJIOXKEHHBIX ~ aHTeHHax. [IpubmwkeHHble  rpaHWYHble  ycioBus  JleoHToBMua. 7.
PacripocTpaHeHue paJuoBO/IH IpU PacIlO/IOKeHUM aHTeHH HeloCpeJCTBeHHO y TpaHMLibl pasfera.
@®opmyna Illyneiikuna — Ban-gep—Ilons. 8. [udpakuys paguoBonH Haj chepuueckorl 3eMHOM
NoBepXHOCThI0. OfHOUNeHHas! AudpakLuoHHas ¢opmysa. 9. XapakTepuCTHUKH 0Ka3aTers peioMJIeHUs
Tporiocdeprl, cTaHAapTHasi Tporocdepa. Paauyc KpuBU3HBI Jiyua, TporocdepHass pedpakiys,
9KBHBa/NleHTHbIN paguyc 3emnd. 10. Tunbsl TporocdepHbIX BOTHOBOJOB, YC/IOBUSI UX BO3HUKHOBEHMS.
XapakTepuCTUKU Tonsi B BojaHOBoAe. 11. [lambHee TpomnocdepHoe pacrnpocTpaHeHHe pajiMoBOJIH.
BeposiTHOCTHBIE XapaKTePUCTHKH TI0JIsi: MHOKUTE b 0C/1a0/ieHus1, 3aKOHbI pacrpe/iesieHust orudarorreid u
(asbl, UHTepBa/Ibl BpeMEeHHOM, TTPOCTPAHCTBEHHOM M YaCTOTHOW Koppensiiud. Pa3HeceHHbIN mipuem. 12.
[Mornomienve paguoBosiH B Tporocdepe. 13. CrpoeHue HOHOCQephl, ee XapaKTepUCTUKU U
pacripocTpaHeHWe B Hel  pafMoBOMH. 14. OneKTpUueckKue  XapaKTePUCTUKW  HOHOCHepHI,
JV3/IeKTpuUecKasi TpOHULIaeMOCTb. BiusiHMe wuoHOchepbl Ha pacnpocTpaHeHWe pajyuoBO/H. 15.
XapakTepyuCTUKW pacrlpoOCTPaHeHHs BepTHKAJbHOIO M HAK/IOHHOTO Jyuyell B HoOHOC(Qepe. BinusiHue
MarHUTHOTO T0/1s1 3eMu. 16. MeTozibl McC/ieloBaHUST XapaKTepUCTUK MoHocdepbl. loHOoChepHbie C/owu,
WX CYTOYHble W Ce30HHbIe Bapualud. 17. OcobeHHOCTH pacmpoCTpaHeHUsi PaJMOBOJH pa3IUYHbIX
[varna3oHoB. 18. PacripocTpaHeHue [JIMHHBIX, CPeJHUX, KOPOTKUX BOMH. 19. PacnipoctpaHenve YKB u
PaZIMOBO/IH MU/UTUMETPOBOTO Juarnia3oHa B arMocdepe. 20. DHepreTMka pafuonvdHud. OrnucaHue
TUIOCKMX ¥ chepryeckux BosiH. 21. XapakTepucTUKy Mosist B cBOOOAHOM TipocTpaHcTBe. MiHTepdepeH s
BOJIH HaJ], TJIOCKOM 3eMHOM TOBepPXHOCThIO. 22. PacrpocTpaHeHre paJuoBOJH HaZl cheprueCcKoi 3eMHOM
TIOBEPXHOCTHI0. Pedpakiivisi pajuoBoJH B Tporocdepe.

3.7 TeMbI KOHTPO/IbHBIX padoT

— OrtBetuts Ha Bompochl: 1. C KakMMu IapaMeTpaMu BO3/AYIIHOW Cpefbl M KakK CBs3aH
ToKa3aresib TpejioMeHysi Tporocdeprl? 2. OT KakuxX IapaMeTpoB Tpomocdepbl 3aBUCHAT pajuycC
KPUBH3HBI Tpaektopud BoiHb? 3. Kakasg moroja crocoOCTByeT yBeIWUYEHUIO [aabHOCTU
pacrpocTpaHeHusi paguoBoiH B Tporocdepe? 4. IIpy KakuxX yC/IOBUSIX BO3MOXKHO BO3HHWKHOBEHHE
TporiocepHoro BoiHOBoZa? 5. OObsSCHUTE MeXaHW3M [a/lbHero TPOrnochepHOro pacnpoCTpaHeHUs
pagroBoiH? Ha Kakux yacToTrax paboTarOT JTWHUM CBsi3H, Hcrosb3ytoime JTP? 6. Ha3zoBuTe npuunHbI
OBICTPBIX M MeJjIeHHbIX 3aMMpaHUil HanpsbkeHHOCTH mosisi npu [TP? Kakue mepsl obecrieueHus
KaueCTBeHHOM CBSI3U PUMEHSIIOTCS B JIMHUSAX CBSI3H, ucnonb3yromux JTP? 7. BonHbl Kakvx Auana3oHOB
VHTEHCUBHO TIOIVIOLIAI0TCSl M pacCerBaroTCs B Tporocgepe?

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHusi mporiecca oOyueHHs U pelleHus 3a7ad 00ydyeHusi UCIIOMb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpeje/sioliyde TMpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [esATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. TlerpoB, bopuc MuxaiinoBuu. DeKTpOJUHAMKKA U PACIIPOCTPaHeHHe Pa/[MOBOJIH: YueOHUK
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n71st By30B / B. M. TleTpoB. - 2-e u3g., uchp. . - M. : Topsiuas nunusi-Tenekom, 2007. - 558[2] c. : un. -
(Yuebnuk) (CrierjuasbHOCTh [l BBICIIMX yueOHBIX 3aBefeHuiM). - Bubmumorp.: c. 547-550. - ITpegm.
yKa3.: c. 551-553 [100 3k3.] (Hanuuue B 6ubmioreke TYCYP - 100 3k3.)

2. PacnpocTtpaHeHHe paJMOBOJIH M aHTeHHO-(U/iepHbIe yCTpOMCTBa: yuebHOe mocobue msisi
By30B / E.W. Hedenos. - M.: Akagemus, 2010. -320 c. [10 3k3.] (Hammure B 6ubmmoteke TYCYP - 10 3k3.
)

3. PacnpoctpaHeHue pauoBOSH: YueOHOe mocobue / Mangens A. E., 3amoTtpuHckuii B. A. -
2012. 165 c. [DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/751, cBo60 HBIH.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. DnekTpoguHaMHKa W paclipoCTpaHeHHe pajvoBOH: yyeOHOe mocobue ansi By3oB / B. B.
Hukonbckuii. - 2-e u3sf., epepab. - M. : Hayka, 1978. - 543, [1] c. : un. - bubmuorp.: c. 541-543. [5 2K3.]
(Hamuue B 6ubmioreke TYCYP - 5 3k3.)
2. PacnpoctpaHeHve pafinoBo/iH: Yue6Hoe mocobue / A.E. Mauzenb, B.A. 3aMOTpUHCKU. -
Tomck: TYCYP, 2006. - 163 c. (Hanmune B 6ubmmoreke TYCYP - 57 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeTOHYeCKHe Moco0ust

1. OnekTpomarHWTHbIe TIONAs U BosHBL: COOpPHWK 3afad W YIpPaKHEeHWW [Jisi CTY[EeHTOB,
00y yaroIMXCst o HaripaB/IeHUsIM MOJTOTOBKU 0akaslaBpoOB 11.03.02 (210700.62)
«IHbOKOMMYHUKALIMOHHbIE TEXHOJIOTMM U cUCTeMbl CBsi3u», 11.03.01 (210400.62) «PaguoTrexHuKa» U
cneyuanbHocTH 11.05.01 (210601.65) «PafgnosneKTpoHHbIe CUCTEMBbI U KOMIUIEKChb» / Manpens A. E.,
bokog JI. A., Cokosnoga K. M., Illanruna JI. U. - 2014. 185 c. [DnekTpoHHbIM pecypc] - Pexxum focTyra:
https://edu.tusur.ru/publications/4876, cBo6OAHBI.

2. DJleKTpoMarHuTHbIe 1107151 ¥ BoHBL: COOPHUK TeCTOBBIX 3a/iau M BOMpocoB / Mangens A. E.,
CokonoBa K. M., IManruna JI. U. - 2013. 375 c. [DnektpoHHbiii pecypc] - Pexxum mgocTyma:
https://edu.tusur.ru/publications/3714, cB06OHBIH.

3. DneKkTpoAWHaMHKa M PAcCIPOCTPAHEHWe paJMOBOJIH: YueOHO-MeToAuueckoe mocobue 1o
OpraHM3allMi  CAMOCTOSITeJTbHOW paboThl  CTY[EHTOB Harpae/ieHusi moAarotoBku 210400.62 —
«Pamuorexnuka» / Mangens A. E., Illapanrouu C. H. - 2014. 51 c. [DnekTpoHHBIM pecypc] - Pexxum
npoctyma: https://edu.tusur.ru/publications/4883, cBoOGOAHBIIA.

4. OnekTpoMarHUTHBIE 07T ¥ BomHbL: COOpPHUK 3a7iau v ynpakHeHuit / bokos JI. A., MaHpenb
A. E., lllanruna JI. 1., Cokonora K. M. - 2013. 271 c. [OnekTpoHHbI!i pecypc] - Pexxum gocTyra:
https://edu.tusur.ru/publications/3697, cBo6OAHBI.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIPABOYHbIE M MOMCKOBBIE CHCTeMbI
[TporpammMHoOe obecrieueHue:
1. MatLab 6.5.
2. MatLab 7.0.
3. Microsoft Word.

bl e
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