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YTBEPXIAIO
[Ipopekrop no yueGHOMI paboTe
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Maremaru4yecKkue MeTOAbl ONMCAHUSA CUTHAJIOB

VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hanpaenenue mnoaroroBku (cmneuuanbHocTh): 11.03.02 HMHpoOKOMMYyHHKAIIMOHHBIE TEXHOJOTUH U
CHCTEMBbI CBSI3H

Hanpasnennocts (mpoduis): OnTuYecKue CUCTEMbI U C€TH CBS3HU

®opma oOyueHuUs: 3a04HAs

@axynpsreT: 3uB®, 3204HbIi 1 BeyepHUl (paKyJabTeT

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOYACTOTHONH U KBAHTOBOW PaIMOTEXHUKH

Kypc: 2, 3

Cemectp: 3,4, 5

VYueOnsIii mian Haoopa 2012 roga

PacnpeneneHHe pa6oqer0 BpEMCHU

Ne Bunpl yueOHOM 1edTenbHOCTH 3cemectp 4 cemectp Scemectp Bceero EnuHunel
1 Jlekun 6 6 12 9acoB
2 IlpakTHueckue 3aHATUS 4 2 6 4acoB
3 JlabopatopHble pabOTHI 8 8 4acoB
4 KoHTpoJsib caMOCTOSTENbHOMN 2 2 4acoB

paboThI (KypcoBOii MpOeKT /
KypcoBasi paboTa)

5 Bcero ayaMTOpHBIX 3aHATUH 6 18 4 28 4acoB
6 U3 HuX B MHTEpaKTHBHOH (popme 6 6 9acoB
7 | CamocTosiTenbHas padboTa 30 86 59 175 4acoB
8 Bcero (6e3 ’x3ameHa) 36 104 63 203 4acoB
9 | IToaroroBka u caaya dk3ameHa / 4 9 13 4acoB
3auera
10 OO6mas TpynoeMKOCTb 36 108 72 216 4acoB
4.0 2.0 6.0 3.E

KonTtposmsHbIe paboThL: 5 cemecTp - 2
3aget: 4 cemecTp
DK3aMeH: 5 cemecTp
Kypcoas pabota (mpoekr): 5 cemectp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT « 19 » 1 2017 1

JIUCT COTTIACOBAHUN
PabGouass mporpamMma cocraBilieHa ¢ Yy4eToM TpeOoBaHMH (eaepaTbHOTO TOCYAapCTBEHHOTO
oOpa3oBarenbHOrO CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mo HanmpaBleHUIO MOATOTOBKH
(cnermmansHOCTH) 11.03.02 MHMpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3H, yTBEp)KIaeHHOTO 06
mapta 2015 roma, paccMOTpeHa U yTBEpKICHA Ha 3acedaHuu Kadeapsl «  » 20 rona,
MPOTOKOI Ne

PazpaboTunku:
Houent xad. TOP B. JI. Kamuuckuii
Accucrenrt kad. TOP JI. A. Cemkuna

3aBeayromuii ooecneunBaromieit kad.
TOP A. 5. Jlemunios

Pabouas mporpamma cornacoBaHa ¢ (pakyJabTeTOM, MPOPHUINPYIONMIEH 1 BBITyCKatome kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CIEUUAIEHOCTH).

Hexan 3uB® . B. Ocwuros
3aBeayrolMii BelycKaromei kad.
CBYuKP C. H. Illapanrosuu
OKCIepTHI:
Houent xa¢. TOP C. U. boromosnos
2
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Heau qUCHUNIHHBI
M3Y4YCHHE OOIIMX NPHHIIMIIOB ONMUCAHUS PAJMOTEXHHMYECKHUX CHUTHAJIOB U Iienei; (hopMHpOBaHUE
[[EJIOCTHOTO MPEACTABICHUS 0 GU3NYECKUX U MATEMaTHYECKUX MOJICIISX, IPUMEHSIEMBIX ISl UCCIICAOBAHUS
CUTHAJIOB W IICTICH, B MX €IMHCTBE W B3aWMOCBSI3U; OCBOCHHE METOJOB pacyeTa IMapaMeTpOB CHTHAJIOB H
1ernei; TOHMMaHue MPUHITUTIOB pabOThl OCHOBHBIX (DYHKITMOHAIBHBIX Y3JIOB PaIHOAIapaTyphl.

1.2. 3agaun AMCHUILIHHDI
— OCBOGHHE CTyICHTaAaMH COBPEMEHHBIX METOJOB aHalM3a JCTCPMHUHUPOBAHHBIX W CIy4alHBIX
CUTHAJIOB, METO/IOB aHAJIM3a PAAMOTEXHUYCCKUX ICTIeH: aHAIOTOBBIX, JUCKPETHBIX U U(PPOBHIX. M3ydeHne
TUCIUIUTMHBL  ««PalnOTEeXHUYECKUE I W CHUTHAIBD) CIOCOOCTBYeT (DOPMHUPOBAHUIO Y CTYICHTOB
OOIIEKYIBTYPHBIX U MPOQECCHOHATBHBIX KOMIETeHITH cooTBeTcTBYIOmIUX OOIT.

2. Mecto aucunnimubl B ctpykrype OIIOII
Juctummaa «Maremarndeckue Metosl onucanusi curaanos» (b1.B.OJ1.3) orHocurcs k Omoky 1
(BapuaTHBHAs YacTh).
[IpeamecTByOMMUMI AUCIHUILTHHAMYA, ()OPMUPYIOIIMMHU HAYaJbHBIC 3HAHUS, SIBIISIOTCS CIICAYIOIINE
IUCHUILTUHBL: Du3nka.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS THCHHUIINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— [IK-7 roTOBHOCTBIO K W3Y4YECHHIO HAyYHO-TEXHHYECKOW HWH(POPMALMU, OTEYECTBEHHOTO U
3apy0eKHOTO OTIBITA IO TEMATHUKE MPOEKTa;

— JIK-9 ymeHueM npoBOOUTH pacyeTsl IO NPOEKTy CETeH, COOPYXKEHMM M CpPEICTB
MH(POKOMMYHHUKAIIUI B COOTBETCTBUU C TEXHHYECKMM 33JJaHHMEM C HCIOJIb30BAHHUEM KaK CTaHAAPTHBIX
METOJIOB, IPUEMOB M CPEIACTB aBTOMAaTH3alMU IPOEKTUPOBAHUSA, TaK U CAMOCTOSTEJBHO CO31aBaEMBbIX
OPUTMHAJIBHBIX IIPOrpamMM;

B pesynbrare nu3ydeHus: JMCUUILUIMHBI CTYIEHT JOJKEH:

— 3HAaTb - OCHOBHBIE 3aKOHbl E€CTECTBCHHOHAYyYHBIX JUCUUIUIMH [PUMEHUTEIBHO K
npopeCCUOHAIBHOW  JEATENbHOCTH; - METOAbl MaTeMaTHMYeCKOro aHajlu3a, AKCIEePUMEHTAIbHOTO
HCCIIE0OBAHNS M KOMITBIOTEPHOIO MOJIEIMPOBAHUS PATHOTEXHUYECKUX CUTHAJIOB U LIENIEH; - OCHOBBI TEOPUH
CIIEKTPAJILHOTO aHajK3a JETePMUHUPOBAHHBIX CUTHAJIOB; - TOYHbIE M NPUOIMKEHHBIE METOMABI pacueTa

ACTCPMHUHUPOBAHHBIX CHUTHAJIOB Ha BBIXOAC JIMHEMHBIX ‘-IaCTOTHO-I/I36I/IpaTeJ'II>HI)IX ueneﬁ; - OCHOBHBIC
METOAbI aHalIn3a Hp606pa3OBaHI/II>’I ACTCPMHUHUPOBAHHBIX CHI'HAJIOB B HEJIMHEHHBIX Oengax; - CpeacrBa
TECOPETUIECCKOTIO, KOMITBIOTCPHOTO u OKCIICPUMCHTAJIBHOT'O HUCCICaOBaHUA HpeO6p330BaHI/II\/'I

J€TePMUHUPOBAHHBIX CUI'HAJIOB B OCHOBHBIX ()YHKLIMOHAJBHBIX y37aX MH()POKOMMYHUKAIIMOHHBIX CHCTEM
CBSI3H.

—  yYMeTb - OIUCHIBaTh U OOBACHATH MPOILECCHl B JIMHEHHBIX M HEMTUHEWHBIX pajiiOTEXHUYECKUX
LEMAX, CTPOUTh UX MOJEIH, PEIIaTh 3a1a4M; - PACCUUTBHIBATh U U3MEPATH CIIEKTPAJIbHBIC XapaKTEPUCTUKU
AQHAJOTOBBIX W JUCKPETHBIX CHUTHAJIOB, - PpACCUUTHIBATh W U3MEPATH YAaCTOTHBIE U BPEMEHHBIE
XapaKTepUCTUKHA AHAJIOTOBBIX JIMHEHWHBIX IIeTed; - OMUCHIBaThb W OOBSCHATH MPOLIECCHl B OCHOBHBIX
(GYHKIMOHAIBHBIX Y371aX WH()OKOMMYHHUKAIIMOHHBIX CUCTEM CBS3M BO BPEMEHHOM M YaCTOTHOM 001acTsX.

—  BJIA/1eTh - HaBBIKAMHU IUIAHUPOBAHUS U NIPAKTHUYECKOTO BBIIIOJIHEHUS JEHCTBUM, COCTABIIIOIINX
YKa3aHHbIE YMEHUS B OTBEJCHHOE HA BBIIOJIHEHUE KOHTPOJIBHOTO 33/I1aHUSI BPEMSI; - HABBIKAMU CaMOAHaIu3a
pe3yJbTaToB, B YaCTHOCTH, HABBIKOB MATEMAaTHYECKOIO0 aHAjIW3a CUTHAJIOB U PAaJIUOTEXHUUYECKUX LEHNEU C
WCIIOJIb30BAaHUEM  COBPEMEHHBIX  BBIYMCIMTENIBHBIX CPEACTB; - HAaBBIKAMM TEOPETHYECKOTO H
HKCIIEPUMEHTAIBHOTO HCCIeIOBaHUN MpeoOpa3oBaHUIl CUTHAJIOB B PAAMOTEXHMUYECKUX IIEMAX B paMKax
(bu3MYECKOro HIKCIEPUMEHTA U KOMIIBIOTEPHOTO MOJIETUPOBAHUS.

4. O0beM IMCUMIVIMHBI M BUABI Y4e0HOI padoThI
OO011ast TPyIOEMKOCTh AUCHUIUIMHBI cocTaBisieT 6.0 3a4eTHBIX €AMHUIIBI U MPECTaBIeHa B Ta0IuIe
4.1.

Tabnuna 4.1 — TpymoeMKOCTh JUCITUTLTAHBI

‘ Bupl yueGHOI HesITeIbHOCTH Bcero yacos CemecTpsl

3
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3 cemecTp 4 cemectp 5 cemecTp
AynutopHbI€ 3aHATHS (BCETO) 28 6 18 4
Jlexuun 12 6
[IpakTuueckue 3aHATHS 6 4 2
JlaGopatopHbie pabOTHI
Kontpois camocTosTenbHOi paboThl 2 2
(KypcoBoit IpoeKT / KypcoBasi paboTa)
W3 Hux B MHTEPAaKTUBHOMN (hopme 6 6
CamocrosTenpHas pabota (Bcero) 175 30 86 59
BrinonHeHne KypcoBoro mpoexTa 40 20 20
(pabotsr)
OdopmieHre 0T4ETOB 10 J1a0OPaTOPHBIM 28 16 12
paboram
[ToaroroBka k 1aboparopHbIM paboTam 14 14
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 34 12 12 10
[ToaroroBka K MPaKTUYCCKUM 3aHSATHSIM, 57 18 24 15
ceMHUHapam
BoinonHenue KOHTPOJIbHBIX paboT 2 2
Bcero (6e3 ax3amena) 203 36 104 63
[TonroroBka u ciada sK3amMeHa / 3a4era 13 4 9
OO61mas TpPyI0eMKOCTh 216 36 108 72
3auerHrsie EquHUIIBI 6.0 4.0 2.0

5. Conep:xaHue TUCHMILINHBI

5.1. Pa3nennl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznens! AMCUMITTUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUTUINHEBL U BUIBI 3aHATHH

m 1
< o [¥a
=z 5 g =
[ < o
= 8 ‘g w = >
= 3 - ) = S
~ ® o 3 ‘8 3 2
= g 3 : & = 3
HasBanwust pa3aenoB AUCHUTUTHHBI 2 = = 5 3 = S
9 5] "q o S
= 5 2 = S o] =
=~ < e} Q = =
E o & & 3 =
= o) ) ) 1) )
< s} e = < [
o =) S o D)
= = < o =
O 8 =
)
~ 2
3 cemecTp
1 BBenenue 1 0 0 4 5 [1K-7, I1IK-9
2 MaTeMaTH4eCKOe OIMHCaHne 3 0 0 13 0 16 | IIK-7, IIK-9
AHAJIOTOBBIX CHTHAJIOB
3 TIpoxokaeHne aHaJIOTOBBIX 2 0 0 13 0 15 IIK-7, IIK-9
CUTHAJIOB Yepe3 JTMHEHHbIE
anekTpuieckue nenu (JIDL)
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Hroro 3a cemectp 6 0 0 30 0 36
4 cemectp
4 MareMaTH4eCKO€e OIHUCAaHUE 2 2 4 60 0 68 |IIK-7, IIK-9
PaAMOCUTHAIIOB C PA3TUYHBIMU
BHJIaMHU MOIYJISAIIAN
7 MareMaTH4yeCcKo€e OIHCaHHE 4 2 4 26 0 36 |IIK-7, ITIK-9
HEJIMHENHEBIX IIeNIeH U METOA0B UX
aHajau3a
Hroro 3a cemectp 6 4 8 86 0 104
5 cemectp
5 MaremaTu4eckoe OIUCaHue 0 2 0 59 2 61 IIK-7,IIK-9
JUCKPETHBIX CUTHAJIOB M LTI
6 3akioucHue 0 0 0 0 0
Hroro 3a cemectp 0 2 0 59 2 63
Hroro 12 6 8 175 2 203

5.2. Conepskanue pa3/iesioB IMCUMILIAHBI (110 JIEKIUSIM)
Copeprkanue pa3zesioB JUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - Copepxanue pa3faenoB IUCHUTUIHH (TI0 JEKIUIM)

COI[ep)KaHI/Ie pa3aciioB JUCHUIIJIMHBI 110

Hassanus pasnenos
JIEKITUSM

4 TpyI0EeMKOCTb,
KomreTeHuu OopMupyeMbIe

3 cemecTp

1 BBenenue Beenenue. Knaccudukaiys curHanoB u 1 I1K-7, TIK-
OTIMCaHHE CUCTEM Tepeiadn 9
uHpopmaruu: Knaccuduxamus curHanos
1 OCHOBHBIE orpesenenus. Pusndeckue
XapaKkTepUCTUKH curHasoB. O000IIeHHAs
CTPYKTYpHAasi CXeMa CUCTe-MbI TIepeIaun
uHpopmaruu. OCHOBHBIE 3a/1a4d U
Ha3zHaueHue kypca MMOC

Hroro 1

2 MareMarn4eckoe ONUCaHue ['apmoHMYecKnid aHaIu3 NEPUOIUIECKUX 1 [IK-7, ITK-

AQHAJIOTOBBIX CUTHAJIOB CUTHAJIOB C ITOMOLIBIO 9
TPUTOHOMETPUUYECKHUX M KOMIUIEKCHBIX
psanoB @ypre: Moaenu CUrHajioB u
CIOCOOBI UX MaTEMaTUYECKOTO ONHUCAHUS.
O606mennsIit psag @ypoe. [lorpemnocts
0000IIEHHOTO TIPEACTaBIC-HHUS.
HepasenctBo beccens. PaBencTBo

5
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3 [IpoxoxaeHue aHaIOTOBBIX
CUTHAJIOB Uepe3 JIMHEeWHbIe
anekrpudeckue nenu (JIDL)

Hroro 3a cemecTp

[TapceBans. [lonarue cnekrpa.
KommnekcHslii psing @ypwe u ero
MPUMEHEHHE JJI1 TApMOHUYECKOTO
aHanu3a

[IpeobpazoBanus Pypbe u
CIEKTPAJIbHBIN aHATN3 HETIEPUOTUICCKUX
curHanos: [lepuoguueckue u
HENEPUOINYCCKUE CUTHAIIBI U UX
criekTpbl. CIIEKTPBI, CIIEKTPAIbHBIC
IJIOTHOCTU CUTHAJIOB M MX CBOMCTBA.
I'paHuIBI MPUMEHUMOCTH
npeoOpa3zoBanuii dypbe u Ux
pacIIMpeHne ¢ MMOMOIIBbI0 0000IEHHBIX
¢byukwii. CriekTpaabHas INIOTHOCTh
MePUOINYCCKOTO CUTHAJIA

[IpeobpazoBanus @ypre u Jlamiaca u ux
MIPUMEHEHHUE ISl OTUCAHUS U3MEHEHUI
CUTHAJIOB B Y3JIaX CUCTEM Iepeiadyn
uHpopmarun: O6o0mmeHne
npeodpaszoBanuii Oypobe -
npeoOpa3oBanus Jlamnaca. M3yuenue
(GYHKIMOHATBHON CBSA3U MEXKIY
W3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
0011aCTH U COOTBETCTBYIOIIMMH UM
npeoOpa3oBaHUSIMU CIIEKTPOB B
4acTOTHOM obnactu. Teopembl 0
CHEeKTpax

Hroro

YacToTHBIE METOBI aHATIHN3a
poXoKAeHUs curHanoB uepes (JIDLI):
CrniekTpanabHbIii METO/ aHAIH3A.
OrneparopHblil METO/I aHAU3a

BpeMeHHbIe METOIBI aHAIM3A
poXoKAeHUs curHanoB uepes (JIDLI):
MeTobl BpeMEHHOTO HHTETPUPOBAHUS
(unterpansl droamens). B3zan-mMocBs3b
Pa3IMYHBIX METOOB aHAIH3a. YCIIOBHUS
HEUCKA)XCHHOU Tepe-/1aui CUTHAIIOB

HUroro

TK-7, TTK-

4 MareMaTn4ecKkoe OIMCaHUE
PaAMOCUTHAIIOB C Pa3JIMYHBIMU
BHUIaMU MO)IYJ'ISIIII/II/I

4 cemectp

Panprocurnansl ¢ aMIuIuTyIHON 1
AMIUIUTYIHO-UMITYIIbCHOW MOZYISALUSIMU:
OCHOBHBIE CBOMCTBA M OCOOCHHOCTH
aHanu3a paguocursaion. Crek-
TpaJIbHOE, BDEMEHHOE U BEKTOPHOE
MPEACTABIICHUS AMILUIUTYIHO-
MOAYIUPOBAHHBIX PAIMOCUTHAIOB IIPU
TOHAJIBHOW U CJIOKHON MOIYJIALIUU.

TK-7, TTK-

6

CornacoeaHa Ha noptane N2 16720




AMITTUTYTHO - UMITYJIbCHO -
MOYTHPOBAHHBIE CUTHAIBI M KX CIIEKTPBI

Panrocurnanel ¢ yrioBou u 1
KBaIPaTypHOI MOIYJISIUSMU.
[[I1poKONOIOCHBIE CUTHAIBL:
Oco0eHHOCTH aHan3a PAAHMOCUTHAIIOB C
yr10Boil Monyisiuend. CrieKTphbl
CHUTHAJIOB IPU TOHAJIBHOW U CIIOKHOU
Monyssiuuu. CeKTphl CUTHAJIOB CO
CMELIaHHOM aMIUIMTYHOHN U YITIOBOU
Monyisiuusmu. KBagparypuas mogynsus

Hroro 2
7 MareMarn4eckoe ONHUCaHue OcCHOBHBIE METO/IBI pacyeTa CIeKTpa TOKa 1 IIK-7, IIK-
HEJIMHENHEBIX LIENEH U METONOB UX Ha BBIXOJIC HEJIMHEHHOM AJIEKTPUYECKON 9
aHajan3a uenu: [I[puHIUNHMATBHBIE OTINYHS MEXTY

JIMHEHHBIMA U HEIMHEHHBIMH 1CTISIMU.
IIpuMeHeHne NONMHOMUHAIIBHON U
KYCOYHO-JINHEWMHOMW aIllpoKCUManuin
BOJIBTAMIIEPHBIX XapaKTEPUCTHK, a TAKKe
METOAa OTCUETHBIX TOUEK JJIS
CIIEKTPAJILHOTO aHaIn3a KojieOaHui B
HEIUHEHHBIX LIETISIX

Henunelinble pe30HAHCHBIE YCUIIMTEIH, 1
YMHO-KUTEHN U IpeoOpa3oBaTeiu
yacToThl: HenuueHoe ycunenue u
oOnacTu ero npuMeHeHus. PezoHancHble
YCUJIMTEININ, YMHOXKHUTEIHN YaCTOTHI U
npeoOpa3oBarey 4acToTel. BpemeHnHoe u
CIEKTPAJIBHOE NPEACTABICHUS
HaIPsHKCHUN U TOKOB B HEJIMHEMHBIX
PE30HAHCHBIX YCUJIMTEIIE, YMHOXKHUTENE U
npeoOpa3oBaresie YacTOThI

MonynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U 1
KBaJIpaTypHbIe: AMIUTUTYIHAS U YIJIOBas
Monyssitiu. CriocoObI OCYIIECTBICHUS.
WX 1OCTOMHCTBA U HEJOCTATKH.
BpeMeHHOe 1 criekTpanbHOe
NPEeCTaBICHUS HANPSHKEHUH U TOKOB.
[TpuHIIMIIBI peanu3auy KBaapaTypHOil
MOAYISIMH. BekTopHBIE THarpaMMel

JleTekTpoBaHNE CUTHAJIOB C 1
aMILIUTYIHOH, YINIOBOM U KBaJpaTyp-HOU
MORYJISAIUSIMU: JleTeKTHpOBaHUE
aMIUTMTYAHO-MOAYJIMPOBAHHBIX
KOJIEOAHUI B HEJIMHEHHBIX I[ETIAX.
JInHelHbI, KBaIpaTUYHBIN U
CHUHXPOHHBIN JIE€TEKTOPHI.
JetexTupoBanue KosueGaHuil ¢ yriioBoi u
KBaJIpaTypHON MOAYISLIUAMU

Hroro 4
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Hroro 3a cemectp 6
Uroro 12

5.3. Pa3zaesibl AMCHMILUIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (IPeAbLTYIIUMHU) U
obecreynBaeMbIMH (MOCJIETYIOMAMM) TUCHUTIHHAMUA
Paznmensl MUCHUIIIMHBI U MEXIUCHUTUIMHAPHBIC CBSI3U C 00CCIEUMBAIOMIMMHE (TIPEIBITYIIUMHU) H
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHM TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIMITIMHAPHBIE CBA3U

Ne pa3znenoB naHHOW AMCUUIUIMHBL, 1151 KOTOPBIX HEOOXOAUMO
HauMeHOBaHHE TUCLUILINH U3y4eHHe 00eCIeUMBAIOLINX U 00€CIIeUnBAEMbIX AUCLUILINH

1 2 3 4 5 6 7

[IpenmectByronme QUCHUIUIMHBI

1 ®uzuka + + ‘ + + ‘ ‘

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, POPMUPYEMBIX MPU U3YYeHHUH TUCHMIIMHBI, 1 BU10B 3aHATHIi
CooTBeTCTBHE KOMITETCHIHH, (HOPMHUpPYEMBIX MNpPH HM3YYCHUH TUCLHUIUIMHBL, W BHUJIOB 3aHSATHI
MPEACTABICHO B Tabnuie 5.4
Tabmuma 5.4 — CooTBeTCTBHE KOMITETCHIIMI M BUIOB 3aHATHHA, (POPMHUPYEMBIX MTPH N3YUYCHUN AUCHUTUINHBI

Bune! 3ausatuii

CDOpMBI KOHTPOJIA

Komnerenuuu

Jlexiuu
[TpakTHYecKue 3aHATHS
JlaGopatopHbie paboThI

CamocrosiTenpHas padoTa

KoHTposb camocTosATeIbHOM PaboThI (KYpCOBOM MPOEKT / KypcoBast paboTa)
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ITK-7 + + + + + KontponpHas padora,
JloMaiiiHee 3a1anue,
Koncnekr
CaMOIIOITOTOBKH,
3ammuTa oTyera, OTUeT
1o J1abopaTopHOU
pabore, 3ammura
KYPCOBBIX TIPOEKTOB
(pabot), PacueTnas
pabota, Tect, OTueT mo
KypcoBoii pabote

I1K-9 + + + + + Kontponbhas pabora,
JloMarHee 3aganue,
Koncnekr
CaMOIIO/ITOTOBKH,
3amura otdyera, OT4ET
110 JIabOpaTOpHOM
pabore, 3amura
KYpPCOBBIX TIPOEKTOB
(pabor), Pacuernas
pabota, Tect, OTyeT no
KypcoBoii paboTte

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUEeHH S
TexHOMOTUM MHTEPAKTHBHOTO OOydYeHHsS TpU pasHbIX (opMax 3aHATHH B Yacax NPUBEACHBI B
Tabmuue 6.1
Tabnuua 6.1 — TexHOIOTrMM UHTEPaKTUBHOTO 00yUYEHHMsI PU Pa3HbIX (pOpMax 3aHATHUI B yacax

WNHurepakr
WNHTepakTuBHBIE HNHTtepakTuBHBIC
MeTtons! UBHBIC Bcero
IIPAKTUUECKHE 3aHIATUSL = J1a0OpaTOpHbIE 3aHATHUS
JIEKINH
3 cemectp
Hroro 3a cemectp: 0 0 0 0
4 cemectp
Mo3srosoi mTypm
Hroro 3a cemectp:
5 cemecTp
Hroro 3a cemectp: 0
Hroro 2

7. JIabopaTropHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabnuie 7.1.
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Tabnmuna 7. 1 — HaumeHoBanue gadoparopHbIX paboT

aAMIUTUTYIHO-MOAYJIMPOBAHHBIX
Kore0anuit

Hroro

Hroro 3a cemecTp

=1
ia)
=
o
v 2
= =
2 =
S
2 (=¥
2 o
S
HasBanwust paznenon HaumeHnoBaHue 1ab0paTopHBIX padboT 2 2
=4 S
& =
= o
Ey =
[
E
g
<
4 cemecTp
4 Maremarn4eckoe onrcaHue IIpakTuka anmaparypHOro aHajiusa 1 IIK-7, IIK-
pPaZlOCUTHAJIIOB C Pa3JIM4YHBIMHU CUTHAJIOB BO BPEMEHHON U YaCTOTHOU 9
BUJIaMU MOAYJISLUN o0nactsax
HccnenoBanue CIEKTPOB yIPABIAIOLIUX 1
CUTHAJIOB
HccnenoBannue HENMHEWHOTO YCUIIUTEIS 1
Y YMHOKUTEJIS YaCTOThI
AMIUIUTYIHBIN MOAYIIATOD
Hroro
7 MareMarn4eckoe ONHUCaHue [IpoxoxaeHune ynpasisitOIUX CUTHAJIOB IIK-7, IIK-
HEJIMHEWHBIX LENel U METOA0B UX yepes JUHEHHbIE LIETTH 9
HaJH
axannsa UccnenoBanue neTeKTUpOBAHUS 2

Hroro

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)

HanmeHoBaHue MpaKkTHUECKUX 3aHATUH (CEMHUHAPOB) NpUBEAEHO B Tabiuie 8.1.

Tabnuua 8. 1 — HaumeHoBaHUE IPaKTUYECKUX 3aHATUHN (CEMUHAPOB)

=
2]
=
]
v 2
5 S
S 2
HanmeHoBaHNE IPAKTUYECKUX 3aHATUN = ,§
Hassanwus paznenos Q
(cemuHapoB) g =
S 5
= :
& =
(D]
=
g
~
4 cemecTp
4 Maremarn4yeckoe onrcaHue Pacyer ciekTpabHBIX XapaKTEpUCTUK 1 I1K-7, IIK-
PaZinOCUTHAJIOB C PA3JINYHBIMU MOZAYJIUPOBAHHBIX CUTHAJIOB 9
10
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BHUJIaMH MOTYJISIIH [TpakTKa MpUMEHEHHS YaCTOTHOTO U 1
OMEPATOPHOTO METOJIOB JJI pacuera
MIPOXOKICHHSI CUTHAJIOB Yepe3 INHCHHBIC
AIIEKTPUYECKHUE LIENHU

Utoro 2
7 MareMaru4eckoe OlnucaHue AnmpokcumManus BoJIbTaMIIEPHBIX 1 IIK-7, IIK-
HEJIMHEWHBIX LENEe U METOA0B UX XapaKTEPUCTHK HE-TMHEHHBIX JIEMEHTOB 9
aHamsa Pacuer cniekTpa Toka Ha BBIXOJE 1

HEJIMHEHHOM LI METOJOM YIVIa OTCEYKHU

Hroro
Hroro 3a cemecTp

5 cemectp

5 MaremaTnu4ecKkoe OIMCaHNe Pacuer ciekTpa TOKa Ha BBIXOZE 1 IIK-7, IIK-
JUCKPETHBIX CUTHAJIOB U LieTIEeN HEJIMHEWHOM LIeTIH METOA0M 9

TPUTOHOMETPUYIECKHUX (POPMYI KPAaTHOTO

apryMmeHra

Pacuet konebarenbHbIX, MOAYISALMOHHBIX 1

N ACTCKTOPHBIX XapPaKTCPUCTHK

Hroro

Hroro 3a cemectp

Hroro

9. CamocrosiTeibHasA padoTa
Bunsr camocTosTensHONH paboThI, TPYAOEMKOCTh M (DOPMHpPYEMbIE KOMITETCHIINU TIPEICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHONU paboThl, TPYIOEMKOCTh U (hOpMUPYEMble KOMITETEHIIUU

Q
[4a)
p=
[P
o8 2
= S
2 p=
Q
y z g
Bunnl camocrositennHON = S
Ha3Banus pa3zgenos 2 DopMBbI KOHTPOJIA
paboThI = =
> =
e =
= (]
5 =
]
=
g
<
3 cemecTp
1 BBenenune [TpopaboTka JTEKITMOHHOTO 4 [1K-7, Koncmoekr
Marepuana ITK-9 CaMOIIOATrOTOBKH, TecT
Uroro
2 Maremaruyeckoe [ToxroroBka k 3 IK-7, JloMaiiiHee 3aanue,
OIMCAaHUE aHAJIOTOBBIX [IPAKTUYECKUM 3aHATHUSIM, [1K-9 Koncnekr
CHUTHAJIOB CeMHUHapam CaMOIIOATrOTOBKH,
TTofroToBKa K 6 Pacuernas pabora, Tect
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

11
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[TpopaboTka JTEKITMOHHOTO 4
Marepuaa
Hroro 13
3 IIpoxoxnenue IToaroroBka K 3 I1K-7, JomarmHee 3aganue,
aHaAJIOTOBBIX CUTHAJIOB MPaKTUYECKUM 3aHATHSIM, I1K-9 Koncnekr
4yepe3 TUHEHHbBIS ceMUuHapaMm CaMOIIOATOTOBKH,
3;6;<Tpnqecxne e TTofroToBKa K 6 EOHTpoanaﬂ6pa6o?,
(JISL) MPAKTUYECKUM 3aHATHSIM, acierHai pabora, 1ect
ceMUuHapaMm
[TpopaboTka JIEKITMOHHOTO 4
Marepuasa
Hroro 13
Hroro 3a cemectp 30
4 cemecTp
4 MareMaTudeckoe IloaroroBka k 12 JlomaliHee 3agaHue,
ONMCAHHUE PAIMOCUTHAIIOB TPAKTHUYCCKUM 3aHITHSIM, 3ammura otyera, KoHcekT
C Pa3IMYHBIMU BHJIAMH CeMHHapaM CaMOIIOATOTOBKH,
M SIAU Kontponpuas T
OAYIALL [TpopaboTka JIEKIIMOHHOTO 6 OO ponbHas pabora,
Marepuasa THeT 110
WHINBUIYAILHOMY
Iloxroroexka k 14 3amannio, OTYeT 1o
naboparopHBIM paboTam nabopaTtopHoi pabote
OdopmieHrE OTYETOB 110 8
n1a0opaTopHBIM paboTam
BeimonHenmne KypcoBoro 20
npoekTa (paboTsl)
Htoro 60
7 MaremaTHueckoe ITonroroBka k 12 | TIK-7, JloMaiiiHee 3aanue,
OIMCaHHe HEJIMHEWHBIX MPAKTHYECKUM 3aHATHIM, I1K-9 3amura otyeta, KoHCIekT
Lenel ¥ METONOB UX ceMUHapaMm camonoaroroBku, Oruer
aHanmMsa TpopaGoTKa TeKIHOHHOTO 6 go J'Ia60paTOp(I;OI/I p%60Te,
yeTHAS T T
Marepraa acdeTHas pabora, Tec
Odopmienre 0T4eTOB MO 8
nabopaTopHBIM paboTam
Hroro 26
Hroro 3a cemectp 86
IToaroroBka u chada 3adeTa 4 3auer
5 cemecTp
5 MaremMaTnueckoe BrinonHeHne KOHTPOJIBHBIX 2 [1K-7, JloMarraee 3amanue,
OTHMCAaHUE JUCKPETHBIX pabot I1K-9 3amuTa KypcoBBIX
CUTHAJIOB U IIETICH TToaroToBKa K 15 HpO@KTOI]Z (pabor), 3ammra
MPAKTHYECKUM 3aHATHIM, 0THeTa, ROHCICKT
MOIIOATOTOBKHU
CceMHHapaMm CaMOTIOATOTO ’
KontponbHas pabota,
[TpopaboTka IEeKIIMOHHOTO 10 OTYer 1o
Marepuana
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OdopmiieHre 0TYETOB 11O 12 WHIUBUTYaIbBHOMY
n1abopaTopHBIM paboTam 3ananuto, OT4er 1o
20 nabopaTtopHoi paboTte

Brimonaenue KypcoBoro
npoekTa (paboThl)

Htoro 59

Hroro 3a cemectp 59
IToaroroBka u ciada 9 DK3aMeH
JK3aMeHa / 3auera

Hroro 188

9.1. TeMbl KOHTPOJIbLHBIX PadoT
1. Pacder oTKJIMKa Ha BBIXOJIC JTMHEHHOM 3JIEKTPUUCCKON IICTIH.
2. Pacuer cniekTpa TOKa Ha BBIXO/I€ HETUHEHHOM 1eNH

10. KypcoBas padora (mpoekr)
TpynoeMKOCTb ayIuTOPHBIX 3aHATHH U (opMUpyemble KOMIETEHIIMM B paMKaxX BbBIIOJHEHHS
KypcoBoii paboTsl (mpoekTa) npeacrasieHs! Tadmaue 10.1.
Tabmuua 10. 1 — TpyooeMKOCTh ayOUTOPHBIX 3aHATHH U (GopMUpyeMble KOMIETEHIIMM B pPaMKax
BBITIOJTHEHHSI KyPCOBOM pa0OThI (ITPOEKTa)

=
e
=
o
v 2
2 a.
E O
HanmenoBanue aynuTOPHBIX 3aHIATHI 2 ’2
=3 S
& =
= ]
& =
[
E
g
<
5 cemecTp
[ToaroroBka u 3amuTa KypcoBoi pabOThI 2 IK-7, T1IK-9
Hroro 3a cemectp 2

10.1 Temb! KypcoBbIX padoT
[TpumepHas TemMaTuka KypCcOBBIX paboT (IPOEKTOB):
—  Amnanorosas o0pabOTKa CUTHAJIOB;
— AHanoronas U AUCKpeTHas 00paboTKa CUTHAJIOB;
—  JluckperHas 00paboTKa CUTHAJIOB U IM(poBast GUIBTpAIIHS.

11. PeiiTuHroBasi cucreMa JJist OEHKHU YCIIeBA€MOCTH CTYIE€HTOB
He npenycmoTrpeno

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecneyeHue TUCHUIINHBI

12.1. OcHoBHas1 JuTEpaTypa
1. Pagmorexnmyeckue nenu U curHaibl. Yacte 1 Teopus cUTHANOB M JTUHEWHBIE 1eNU: Y4UeOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHsli pecypc] - Pexum mocrymna:
https://edu.tusur.ru/publications/2798, nara obparuenus: 06.03.2017.
2. Panuorexnuueckue nenu u curHanbl. Yacte 2 JluckperHas oOpaboTka CUTHAIOB U mU(poBas
¢bunpTpanms: YueOnoe mocobue / Kaparaea H. A. - 2012. 257 c. [DnexkrpoHHBId pecypce]| - Pexum
nocrtymna: https://edu.tusur.ru/publications/2799, nara obpamenus: 06.03.2017.
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12.2. lomosiHUTeIbHAS JIUTEPATYypa

1. Tonoporckuit N.C. PannoTexHuueckue menu U CUTHAIBL: ydeOHOe mocoOue it By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

2. backako C.U. Paguorexunueckue nenu u curdanbl. M.: Beicin. mikona, 2003.-462c¢. (Hanudue
B oubimoteke TYCVYP - 69 5k3.)

3. Cubept Y.M. llenu, curnanel, cucteMsl: B 2-X dactsax./Ilep. C annn.-M.: Mup, 1988-Y1.336¢.
(mammaue B oubmuoreke TYCVYP - 39 3k3.)

4, Cubept Y.M. llenu, curnanel, cucteMbl: B 2-X vactsax./Ilep. C annn.-M.: Mup, 1988-Y2.360c.
(mammaue B oubmuoreke TYCVYP - 32 3k3.)

12.3 YueOHO-MeTOOHYECKHE ITOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us

1. PaamorexHmyeckue 1enu U curHaibl. Yacte 1 Teopus cHUTrHaIOB M JIMHEWHBIC LETH: Y4YEOHO-
metonudeckoe nocoobue / Kaparaesa H. A., Kucenes II. C. - 2012. 34 c. [Dnexrponnslii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2790, nara oopamenus: 06.03.2017.

2. Pammorexnudeckwue menu U curaanel. Y. 2 HenuHeitHas paguoTexHuka: Y4eOHOE METOIUYE CKOE
nocobue / Kamunckuii B. JI., TenpmyxoBckas JI. U. - 2012. 27 c. [DnexTpoHHbIN pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/2791, nara o6pamenus: 06.03.2017.

3. Pamuorexnmueckue uenu u curHaibl. JluckperHas oOpaOoTka CuTrHamoB W HUQpoBas
¢bunbTpanysa: Meroguueckue yKa3aHus MO BBITOJHEHUIO KypcoBoi padotsl / Kaparaesa H. A. - 2012. 70 c.
[DnexTpoHHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/2792, nara oOpaiueHus:
06.03.2017.

4. PamuorexHuueckue nenu u curHanel. Yacte 1: JlabopaTOpHBId NPAKTHUKYM IO KypCy
«PagnoTexHuueckue nenu u curHansl». Teopus curHanos. / Kaparaesa H. A., boromonos C. U. - 2013. 36
c. [Onextponnsiii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3417, mara oOpamieHus:
06.03.2017.

5. Pamuorexnmueckue nenu U curHanel. Yacte 2: JlaGopaTopHbIf MNpPakTUKyM IO Kypcy
«PaguorexHuueckue 1enu U curane». Hemnneitnsie nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
29 c. [OnextponHbIit pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oGpaieHus:
06.03.2017.

6. PamuorexHuyeckue 1enM U CUTHAIBI: MeTOOWYECKHE yKa3aHHs IO OpraHU3aluu
camocrosaTenbHor padbotel / boromonos C. U. - 2012. 25 c. [Onexrponnsii pecypc| - Pexxum nocryma:
https://edu.tusur.ru/publications/1638, nara ob6pamenus: 06.03.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA JIsl JIMIL € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHo-MeToAuYeCKUEe MaTeprabl s CaMOCTOSITEIbHON U ayIUTOPHOM pabOThI 0OyUaroLUUXCs U3
quciaa WHBAJIMJOB MPEIOCTaBIAIOTCS B (oOpMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM HUX 3[0pOBbI U
BOCTIPUATHS WH(OPMAIINH.

JI1s1 1ML ¢ HApyLIeHUSIMM 3peHuUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B MIe4aTHOU (opme.

JIJ1s1 1M1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJbLHOI0 annapara:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHOU (opme.

12.4. Pecypcsol cetn UHTEpHeT

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIEC CHCTEMBbI M TPedyeMoe NPOrpaMMHoOe
ob0ecnieyenune

1. 1. KomnberoTepHblit 1a00paTOpHBIA TPAKTUKYM 110 Kypcy "PanmnoTexHuueckue menu U CurHaib"

— M.: BHTHI], 2008. - Ne50200800874 (CBunmerenbctBo Ne 10434 00 oTpacneBoil perucTpanuu pas-

pabotku B «OtpacineBoMm (oHae anropuT™MoB U mporpamm» oT 25.04.2008 Mocksa) Pexxum mocty-ma:

14
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http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

13. MarepuajbHO-TeXHUYECKOe o0ecnedeHne 1 CHUIITHHbI
13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 U CIIATIINHbI

13.1.1. MarepuajibHO-TeXHHYECKOE o0ecneuyeHne 1JIsl JJeKIMOHHbIX 3aHATUI
Jns mpoBeneHUS 3aHATUN JICKIIMOHHOTO THIA, T'PYNIIOBBIX M WHIWBHUIYAJIbHBIX KOHCYJIBTAIUH,
TEKYIIIETO KOHTPOJISI M MPOMEKYTOYHON aTTECTAIlMHM HUCIONB3yeTCs ydeOHas ayIuTopusi, ¢ KOJIUYCCTBOM
MOCaouHbIX MecT He MeHee 40, 00opynoBaHHas JOCKOH U CTaHAApTHON yueOHOW MeOeblo.

13.1.2. MatepuajibHO-TeXHHYEeCKOe o0ecnevyeHne VI NPAKTHYeCKUX 3aHATHI
Jns mpoBeneHus NPaKTHUUECKUX (CEMMHApPCKMX) 3aHATUI MCIONb3YeTCs ydeOHasl aynuTopus,
pacrniosiokeHHas 1o agapecy 634034, Tomckas obmacth, T. Tomck, Bepmmauna ynuna, n. 47, 3 stax, ay.
318. CocraB obopynoBanus: Yuebnas mebenb; Jlocka MarHuTHO-MapkepHas -1mrt., 16 pabounx craHiuii Ha

6a3e nporeccopos Intel Core 15; quaronans MmoHutopoB 24", OnepanuonHas cucrema: Microsoft Windows
7

13.1.3. MarepuajibHO-TeXHHUYECKOe oOecrnedeHne /1J1s1 J1a00paTopHbIX padoT

Jns  mpoBeaeHus — J1a0OpPaTOpHBIX — 3aHATUM  HUCHONB3yeTcsd  y4yeOHO-HCClIeAOBaTelbCKas
BBIUMCIIUTENbHAs Jlaboparopusi, pacnoyiiokeHHas no azapecy 634034, Tomckas oOmacte, TI. Tomck,
Bepmmnuna ynuna, a. 74, 3 srax, ayn. 314. 16 pabounx cranmuii Ha 6aze mpoueccopoB Intel Core i5;
auaroHanb MOHHTOpOB 24", Onepannonnas cuctema: Microsoft Windows 7 Ilporpammuoe oGecrniedenue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.1.4. MarepuajibHO-TeXHHYeCKOe obecreyeHue VISl CaMOCTOSATeJIbHOI padoThl

JUiss  BBINIONHEHUS  CAMOCTOSATENIBHOW  pabOTBl  MCHOJNB3YeTCs  y4eOHO-MCCIIEIOBATEIbCKas
BBIUMCIIUTENbHAs Jaboparopusi, pacrojioxkeHHas 1o azapecy 634034, Tomckas oOmactb, I. ToMck,
Bepmmnuna ynuuna, a. 74, 3 srax, ayn. 314. 16 pabounx cranuuii Ha 6aze npoueccopoB Intel Core 15;
auaroHanb MOHMTOpOB 24", OnepaunonHas cuctema: Microsoft Windows 7 IIporpammuoe oGecrnieueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHre JUCHUIIIMHBI VIS JIMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenne aucuurnHbl Juramu ¢ OB3 ocymiecTBisieTcss ¢ UCHOIb30BAaHHEM CPEACTB OOYUYCHHS
00OIIEro M CIIEUAIbHOTO Ha3HAUYCHHS.

[Ipu oOyuyeHHM CTYIEHTOB € HAPYUIEHUSIMH CJIyXa TMPEIyCMOTPEHO HCIOJb30BaHUE
3BYKOYCWJIMBAIOIIEH  alaparypbl, MYJIBTUMEIUNWHBIX CPEACTB W JPYIHX TEXHUYECKUX CPEACTB
npuema/nepenadn yaeOHo nH(pOpMalMK B JOCTYMHBIX (opMax s CTYICHTOB C HapYUICHHSIMH CIyXa,
MOOWJIBHOU CUCTEMBI 00yUEHHUS JJIS CTYICHTOB C MHBAJIMIHOCTHIO, TOPTAaTUBHON MHIYKIIMOHHOU CUCTEMBI.
VY4eOHast aynuTopus, B KOTOPOH 00ydaroTcs CTYASHTHI ¢ HapyIIeHHEM clyxa, 000pyaoBaHa KOMIBIOTEPHOMN
TEXHUKOM, aylTHOTEXHUKON, BUJICOTEXHUKOM, JIEKTPOHHON JOCKOW, MyJIbTUMENNINHON CHCTEMOM.

[Ipu o0OyueHUM CTYIEHTOB € HAPYLIEHHSAIMHM 3PEHHSAIMH TPEIYCMOTPEHO UCIOIb30BaHUE B
JIEKIIMOHHBIX M YU4E€OHBIX ayAUTOPHAX BO3ZMOXKHOCTH MPOCMOTpA YAAJICHHBIX OOBEKTOB (HarpuMep, TEKCTa
Ha JIOCKE WM cllaiijla Ha SKpaHe) MpU MOMOIIY BUCOYBEIUUUTENICH SIS YIaJIEeHHOTO TPOCMOTpa.

[Ipu oOy4yeHUH CTYIEHTOB € HAPYIIEHUSIMH OINOPHO-IABHIraTeJbLHOI0 anmnapara WMCIOJb3YIOTCS
aNbTEpPHATUBHBIC YCTPOWCTBA BBOAA WHGOpPMAIIMU U JIPYTHe TEXHUYECKHE CPENCTBA MpHeMa/Tepeaadyn
yueOHOM uH(OpMAIUK B TOCTYMHBIX (OpMax UIisi CTYAEHTOB C HAPYHICHUSMH OIOPHO-IBHTATEIHHOTO
amnmapara, MOOUIILHOM CUCTEMBI O0YUYEHHUS JIJISl JIFOACH ¢ MHBAIHMIHOCTHIO.

14. ®oHa OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEeHIallu
(DOH,Z[ OLICHOYHBIX CPCACTB W THIIOBBIC KOHTPOJIBHBIC 3aJaHUsd, HCIIOJIB3YCMBIC Ui OLCHKH
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c(OpPMHUPOBAHHOCTH M OCBOCHUS 3aKPETNICHHBIX 32 JUCUUIUIMHOW KOMIETEHIIUHI MPH MPOBEICHUH TEKYIICH,
IIPOMEXKYTOYHOH aTTecTalluy 10 JUCLMITIMHE IPUBEIEH B IPHIIOKEHUN K pabodeli mporpaMmme.

14.2 TpeGoBanusi K (POHIY OLIEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
I[JISI CTYACHTOB C HWHBAJIMIHOCTBIO MNPCAYCMOTPCHBI OOIOJHUTCIBHBIC OICHOYHLIC CPCACTBA,
NepeyeHb KOTOPBIX YKa3aH B TaOIuIE.

Taﬁ.lmua 14 — I[OI[OJ'[HI/ITCJILHLIG CpeacTBa OUCHUBAHUA IJIA CTYI€HTOB ¢ MHBAJHIHOCTBIO

Bunl 1OIIOMHUTEIBLHBIX OLIEHOYHBIX @OopMbI KOHTPOJISI U OLIEHKHU

Kareropuu ctyneHToB
CPEICTB pe3ynbTaToB 00yUeHUs

TecTbl, IICEMEHHBIE CAMOCTOSATEIIbHbBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

C HapyueHusaMu
cryxa

[IpenmyiieCTBEHHO MMCbMEHHAs
IIpoBepKa

C napymenussmu | CobecezoBaHme IO BOIpOcaM K 3a4eTy, IIpenMyInecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHAMBUYaTIHHO)

C napymeHusMu Pemenrie TuCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIC Pa0OTHI, MUCBMEHHBIE  [IperMyIIeCTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE pabOThI, BOIIPOCHI K METOAAMH

anmnapara 3a4ery

C orpanunuenusMu o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIC [IpenmyIiecCTBEHHO IPOBEPKA
O0IIeMETUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU, UCXO/ISI U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PabOTHI, YCTHBIC OTBETHI = OOYYalOIIErocsi Ha MOMEHT MPOBEPKH

14.3 MeTonnyeckne peKOMeHAAlMHU 110 OLIeHOYHBIM CPeCTBaM /ISl JIUL C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS
s crynentoB ¢ OB3 npenycmarpuBaercs JocTynHas popMa MpeIoCTaBICHUs 3alaHUN OLIEHOUHBIX
CPEICTB, @ UMEHHO:

— B Me4aTHOM (opme;

- B [Ie4aTHON (hopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IPEeIOCTaBIIEHUE 3aJJaHHsl C HCIIOJIb30BaHUEM CYpIOTIEPEBO/IA.

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCA BpPEMS Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHbBIE

BOITPOCHI. I[J'ISI TaKUX CTYACHTOB IMPEAYCMATpHUBACTCA OOCTYIIHAA Q)opMa IpeaoCTaBJICHUA OTBETOB Ha
3aJaHus1, a MMCHHO.

- NUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HaOOp OTBETOB C UCMOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- MPEJICTaBICHUE OTBETOB YCTHO.

[Tporienypa oueHWUBaHHS PE3YIFTATOB OOYYCHHS HWHBAJIMIOB 10 JAHCIUIUIMHE TPEAyCMaTPHUBAET
npefocTaBieHue uHGopmauu B popmax, alanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 30POBbS U BOCIPHUITHUA
uHpopManuu:

JI1s1 JIMI ¢ HApYLIEeHUSIMM 3PeHust:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Ie4aTHoM (hopme.

JI1s1 1ML ¢ HapylIeHUsIMM ONIOPHO-ABUIaTeJbLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (opme.

16
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[Ipu HEOOXOMUMOCTH IIJIsi OOYyYAIOIIMXCS ¢ MHBAIUIHOCTHIO MPOIIEypa OLICHWBAHUS PE3YIbTaTOB
00y4eHHs] MOXKET TPOBOJIUTHCS B HECKOJIBKO ATAIOB.

17

CornacoeaHa Ha noptane N2 16720



Ipuioxkenue 1
MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[Ipopekrop no yueGHOMI paboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB MO YUYEBHOU JUCLIATIIMHE
MareMaTHYeCKHE METOAbI OINMMCAHUA CUTHAJIOB

VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hanpasnenue mnoaroroBku (crneuuanbHocTh): 11.03.02 HMHpoOKOMMYyHHKANIMOHHBIE TEXHOJOTHH U
CHCTEMBbI CBSI3H

Hanpasnennocts (mpoduis): OnTuYecKue CUCTEMbI U C€TH CBS3HU

®opma oOyueHuUs: 3a04HAs

@axynpsreT: 3uB®, 3204HblIi 1 BeyepHUl (paKyJIbTeT

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOYACTOTHONH U KBAHTOBOW PaIMOTEeXHUKH

Kypc: 2, 3

Cemectp: 3,4, 5

VYuebnsiii man Habopa 2012 roga

Pa3paborunku:
— Jouent xad. TOP B. JI. Kamunckuit
— Accucrent kad. TOP JI. A. Cemkuna

3auer: 4 cemecTp

DK3aMeH: 5 cemecTp
Kypcogas pabota (mpoekr): 5 cemectp

Tomck 2017

18
CornacoeaHa Ha noptane N2 16720



1. BBenenne

®ona onenounsx cpenacts (POC) sBuseTcs NMPUIOKEHUEM K pabdodeil mporpaMme TUCIUTUTAHBI
(MpaKkTUKKW) W TPENCTaBISIET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MaTrepHalioB (THIIOBBIE
3ajaun (3aJaHusi), KOHTPOJIbHBIE pa0OThI, TECTHI U JIP.) U METOJOB MX HCIOJIB30BaHUS, MpeIHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAHOBJICHHBIX PE3YJIETaTOB O0YUYEHUSI.

®OC mno gucuuruiiHe (MPaKTUKE) HCIONIB3YyeTCS TMpPH IMPOBEJCHUM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAllUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIINHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUIUITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

I1K-9 YMEHHEM IIPOBOIUTH PACYETHI 10 IPOEKTY JIo7KEeH 3HaTh - OCHOBHBIE 3aKOHBI
CETE, COOPYKEHHI U CPELICTB €CTECTBEHHOHAYYHBIX TUCLUILINH
MH(POKOMMYHUKAIUI B COOTBETCTBUM C IPUMEHUTENBHO K NpodeccuoHaIbHON
TEXHUYECKHUM 3aJaHUEM C MCIIOJIb30BAHUEM KaK JACATEIBHOCTH; - METO/BI MaTEMAaTUYECKOTO
CTaHJAPTHBIX METONIOB, IPUEMOB U CPEICTB aHaJIN3a, SKCIIEPUMEHTAJIbHOTO
ABTOMATU3ALMU [IPOECKTUPOBAHUS, TAK U MCCJIEI0BAHUS U KOMIIBIOTEPHOTO
CaMOCTOSITENIBHO CO3/1aBaEMbIX OPUTHHAIBHBIX  MOJAEIMPOBAHUSA PAJUOTEXHUUECKHUX
Iporpamm CUTHAJIOB U LIETIEH; - OCHOBBI TEOPUH

[K-7 TOTOBHOCTBIO K U3Y4YEHHUIO HayYHO- CHCKTPAIILHOTO aHaIisa

JIETEPMUHUPOBAHHBIX CUTHAJIOB; - TOYHBIE
¥ TPUOIMHKCHHBIC METOJIbI pacyeTa
JIETEPMUHUPOBAHHBIX CUTHAJIOB Ha BBIXOZE
JUHEHHBIX YaCTOTHO-U30HpaTeIbHBIX
IIEIICi; - OCHOBHBIC METOABI aHAIN3a
npeoOpa3oBaHU JETEPMUHHPOBAHHBIX
CUTHAJIOB B HEJIMHEHHBIX MENAX; -
CPEACTBA TEOPETUYECKOTO,
KOMITBIOTEPHOTO U 3KCIEPUMEHTAIIBHOTO
UCCIIeZIOBaHUS MTPeoOpa3oBaHu
JIETEPMUHUPOBAHHBIX CUTHAJIOB B
OCHOBHBIX (DYHKITMOHATBHBIX y3lIaX
MH(POKOMMYHHUKAITMOHHBIX CUCTEM CBSI3H. ;
JlomkeH yMeTh - OMUCHIBATh M OOBSICHATH
MPOLECCHI B INHENHBIX U HEJTMHEHWHBIX
PAIUOTEXHUYECKUX LIENAX, CTPOUTD UX
MOJIEJIH, PEIIaTh 3aJa4d; - PACCUYUTHIBATH U
U3MEPATDH CIEKTPAIIbHBIE XapaKTEPUCTUKU
AQHAJIOTOBBIX U JJUCKPETHBIX CUTHAJIOB; -
pacCYUTHIBATD U U3MEPATH YACTOTHBIE U
BPEMEHHBIE XapaKTEPUCTUKHA aHATIOTOBBIX
JIMHEHUHBIX IeTeH; - ONMCHIBATh U
OOBSCHSATH MPOIECCH B OCHOBHBIX
(YHKITMOHATBHBIX y371aX
MH(POKOMMYHHUKAITMOHHBIX CUCTEM CBSI3U
BO BPEMEHHOI 1 YaCTOTHOM 00NacTsX. ;
JlomxeH BnageTh - HaBbIKAMH
IUIAHUPOBAHUS U NPAKTUYECKOTO
BBITIOJIHCHMS IEHCTBUM, COCTABIISIONINX
YKa3aHHbIC YMEHHUS B OTBEJIECHHOE HA
BBINOJHEHHE KOHTPOJIBLHOTO 3aJaHUsl
BpEMS; - HaBbIKaMU camMOaHaju3a
pe3ybTaToB, B YaCTHOCTH, HABBIKOB

TEXHUYECKOW NH(OpMaIuU, OTEYECTBEHHOTO U
3apyO0eKHOTO OIbITA [0 TEMAaTUKE MPOEKTa
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MaTreMaTHYeCKOr0 aHaJIn3a CUTHAJIOB U
PaIrOTEXHUYECKUX LEIEN C
HCIIOIH30BAaHUEM COBPEMEHHBIX
BBIYMCIIUTENIbHBIX CPEJCTB; - HABBIKAMU
TEOPETHYECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHMM MPeoOpa3oBaHUil CUTHAJIOB
B PAJIMOTEXHUYECKUX IIEIAX B PAMKax
(hM3HUECKOTO FIKCIIEPUMEHTA U
KOMITHIOTEPHOTO MOJICIUPOBAHUSL. ;

OO0me xapakTepUCTUKM IOKa3aTeleil M KPUTEpPHEB OLICHMBAHHMS KOMIETEHIIMI Ha BCEX OSTarax
IpUBEICHBI B Ta0OmuIe 2.
Tabnuma 2 — O6mmue XapakTepUCTHKH MTOKa3aTeIei U KPUTEPUEB OLIEHUBAHHUS KOMIIETSHIUH 110 dTarnam

Tloka3arenu u

Bnanets
KpUTEpUHU

3Harb YMmern

OOitagaer quana3soHoM
NPAaKTHYCCKUX YMEHHH,
TpeOyeMBbIX ISl pa3BUTHUSA

Ob6namaer hakTUYECKUMU
U TEOPETUUCCKUMHU
SHAaHUAMU B IIPCACIax

OTinu4HO (BBICOKHI
YPOBEHB)

KonTponupyet padorty,
IIPOBOJIUT OLICHKY,
COBEPILIECHCTBYET IEUCTBUSA

u3ydaeMoit 061acTu ¢ TBOPYECKUX PEIICHUI, paboThI
MOHMMAaHUEM T'paHUIL] abcTparupoBaHus
MPUMEHUMOCTH npobiemM

Xopormio (6a30Be1i  3HaeT GakTel, npuHOUIEL, OO1amaeT auana3zoHoOM beper oTBeTcTBEHHOCTSH 32

YPOBEHbB) npolieccol, oomue NPAaKTUYECKUX YMEHUH, 3aBeplleHHE 33/]1a4 B
MOHATHS B Tpeenax TpeOyeMbIX Ul PEIIEHUsI  UCCIIEJOBAHUH,
u3y4yaemoil obiactu OIpeJIeJIEHHBIX MPO0JIeM B  IPUCTIOCAOINBAET CBOE

001acTH UCCIIEOBAHUS HIOBEICHUE K
00CTOSITENILCTBAM B
pelieHny nmpoodiem

VnosnerBoputensH Obnagaer 6a30BbIMU OO6nagaeT OCHOBHBIMHU Paboraer npu npsmMom

0 (TOpOroBBIN OOLIMMH 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HaOJIOACHUN

YPOBEHbB) JUISL BBITTOJIHEHUSI TPOCTHIX

3ajaq
2 Peanuzanus KoMIeTeHI Ui
2.1 Komnerenuus IIK-9
[1K-9: ymeHumeM MpOBOAUTH pacyeTbl MO MPOEKTy CeTeH, COOpYXKEHUH U  CpEeICTB

MH()OKOMMYHHKAIIMA B COOTBETCTBUU C TEXHUYCCKUM 3aJ]aHHEM C HCIOJB30BAaHUEM KaK CTaHIAPTHBIX
METOZIOB, MPUEMOB M CPEACTB aBTOMATH3AlMU TMPOEKTUPOBAHUSA, TaK M CAMOCTOSTEIHHO CO3aBaEMbBIX
OPUTHHAJILHBIX TIPOTPaMM.

Jnst popMupOBaHUS KOMITETEHIIUH HEOOXOAMMO OCYIIECTBUTH PSJ] ATAMOB. DTarbl (OPMUPOBAHUS
KOMITETECHITUHM, TIPUMEHSEMBbIC JUISI JTOTO BHUIBI 3aHATHA € WCIONB3yeMbIe CPEICTBAa OICHUBAHUS
Mpe/ICTaBJICHHI B Tabnuiie 3.

Tabnwuia 3 — Jransl GOPMUPOBAHUS KOMITECTSHITUU M HCITOJIb3YeMbIe CPEACTBA OICHUBAHUS

MH(POKOMMYHUKAIHIA;
METOIIUKH
IPOEKTHUPOBAHUS Y3JIOB U
YCTPOMCTB CPENICTB
UH(POKOMMYHUKAITHHA

WH()OKOMMYHHKAIIWHA B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM;
MCIIOJIb30BaTh METOIUKHU
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB CPENICTB

Cocrasn 3HaTh YMeTh Bnanets
Coneprxanue aJTOPUTMBI pacueTa MIPOBOUTH PACUYETHI 11O METOIMKaMH pacyeTa Xa-
3TaroB XapaKTEPUCTUK CPEJICTB MIPOEKTY CPENICTB PaKTEpUCTUK CPEICTB

UH(PO-KOMMYHHUKAIIHUA;
HaBBIKAMH TIPOCKTHPOBA-
HUS Y3JI0B M YCTPOUCTB
CpencCTB
UH(POKOMMYHUKAIIHHA B
COOTBETCTBHH C
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WH()OKOMMYHHKAITUT

TEXHHUYCCKUM 3aJJaHUEM

Bunsl 3anstuii

e lluTepakTuBHBIC
MIPAKTHYECKHE 3aHATHS;
e lHTepakTuBHbBIC
nabopaTopHbIE 3aHSTHS,
e llHTepakTuBHBIC
TIEKIINU;

e [IpakTtuueckue
3aHSTHS,

o JlaGoparopHbie
paboTHI;

o Jlekumuu;

e CamocTosiTeNnbHas
pabora;

e KoHTpoOJb
CaMOCTOSITENILHOM
paboTsI (KypcoBoi
MIPOEKT / KypcoBast
pabota);

e lHTepakTUBHBIE
MPAKTUYECKUE 3aHATHS;
e lHTepakTuBHBIE
nabopaTopHbIE 3aHATHUS;
e llHTEepakTUBHBIC
JICKIINY;

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
padoTHI;

o Jlekumuu;

e CamocTosTenbHast
paborta;

e KoHtponb
CaMOCTOSITENIbHOI
paboThl (KypcoBOit
IPOEKT / KypcoBast
pabora);

e llHTepakTUBHBIC
MPAKTUYECKHUE 3aHATHS;
e llnTepakTuBHbBIC
nabopaTopHbIE 3aHATHS;
e JlaGopaTtopHbie
paboThr,

e CamocTosiTeNnbHas
pabora;

e Kontpois
CaMOCTOSITENIbHOM
paboThI (KypcoBOii
MIPOCKT / KypcoBas
pabota);

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KonrtponpHas pabora;
e JlomalHee 3aJaHUE;
e Ortuer no
nabopaTopHOil paboTe;
e Pacuernas pabora;
e KoHCHeKT
CaMOIIO/ITOTOBKH;

o TecT;

e OTtuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMCH;

e Kypcosas pabora
(mpoexT);

e KoHuTponbHas paboTa;
¢ JlomaiHee 3a7aHue;
e Ortyer no
naboparopHoi pabore;
e 3ammTa KypcoBbIX
IPOEKTOB (padoT);

e PacuerHas pabora;
e KoHncnekr
CaMOIIOITOTOBKH;

o TecT;

e OTuer no KypcoBoi
pabore;

e 3ayer;

e DK3aMeH;

e Kypcogas pabota
(IpoexT);

e JlomarHee 3aJaHue;
e Ortyer no
nabopaTopHOit paboTe;
e 3amuTa KypcoBBIX
IIPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabota
(poexT);

CDOpMy.]'II/IpOBKa MoKa3areiae u KPHUTCPUCB OLICHUBAHUSA JIaHHOM KOMIIETCHIIUH IMpUBCACHA B Ta6J'II/II_Ie

4.
Tabnuna 4 — [Tokazarenu ¥ KpUTEPUU OLICHUBAHUSI KOMIIETEHITMH Ha dTarmax

CocraB 3HaTh VYmMmeTh Bnanets
OT1nu4HO e 00OCHOBBIBAET ® I'PaMOTHO MPOBOJIUT ® YBEPEHHO BJIAJICET

(BBICOKHUI YPOBEHbB)

aJITOPUTMBI pacyeTa
XapaKTEepPUCTUK Y3JIOB U
YCTPOMCTB CPEICTB
MH()OKOMMYHHKAIIHIH;

® aHAJIU3UPYET
METOIUKU

MPOEKTUPOBAHUSA Y3JIOB U

YCTPOMCTB CPEICTB
WH(POKOMMYHHKAITUH;

pacyeTsl 1o MPOEKTY
CpencTB
WH(POKOMMYHHUKAIUH B
COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM;
® YBEPEHHO MPUMEHSET
QITOPUTMBI pacyera
XapaKTePUCTHUK Y3JI0B U
YCTPOMCTB CPEICTB
MH(pOKOMMYHHUKAIUH;

HaBBIKAMH pacueTa
XapaKTePUCTUK Y3IIOB H
YCTPOMCTB CPENICTB
MH(OKOMMYHHKAIIHH;

® CBOOOJIHO UCIIONIB3YET
MIPUEMBI
MIPOEKTHUPOBAHUS y3JIOB U
YCTPOMCTB CPELICTB
WH()OKOMMYHHKAITUH;
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Xopowo (6a30BbI  ® MOHMMAET aITOPUTMBI =~ ® CAMOCTOSATEILHO e BJIajIeeT HABBLIKAMM

YPOBEHb) pacueTra XapakTepUCTUK  IPOBOAMT PACYETHI IO pacueTa XapaKTepUCTHK
y3J10B U YCTPOUCTB IIPOEKTY CPEACTB Y3JI0B U YCTPOMCTB
CPEICTB UH(POKOMMYHUKAIMH B CPEICTB
MH(POKOMMYHHUKAIH; COOTBETCTBHH C MH(POKOMMYHUKAIHH;
® aAprymMeHTHPYET TCXHUYCCKHUM 3aJaHUCM; | e HCIOJIb3yCT IPHUCMBI
MIOPAIOK ® KOPPEKTHO IPUMEHSET IMPOEKTUPOBAHUSA y3JIOB U
IIPOEKTUPOBAHHUS Y3JI0B U =~ AJITOPUTMBI pacueTa YCTPOWCTB CPEICTB
YCTPOMCTB CPEACTB XapaKTePUCTUK y3JIOB U | HMH(DPOKOMMYHUKALIMA;
MH(POKOMMYHUKAIH; YCTPOMCTB CPEACTB

MH(POKOMMYHUKALIHIA;

VIOBJIETBOPUTEIIbH =~ ® BOCHPOU3BOIHUT ® yMECT NPECACTaBIIATh ® BJIaJicCT

0 (OpOroBEIi OCHOBHBIE ITOJIOKECHUS pe3yJIbTaThl pacueTOB TEPMHUHOJIOTHEN B

YPOBEHb) pacueTa XapakTepUCTUK = XapaKTEPUCTHK Y3JIOB U obsacTu
Y3JI0B ¥ yCTPOMCTB YCTPOMCTB CPEACTB IIPOEKTUPOBAHHUS Y3JI0B U
CPEICTB UH(POKOMMYHUKALIHIA; YCTPOICTB CPEACTB
MH(POKOMMYHHUKAIH; e ymeeT paboTaTh co MH(POKOMMYHHUKAIH;
® UMEET NIPEACTABICHUE  CIPABOYHOMU e Croco0eH KOPPEKTHO
0 METOJMKaX JUTEPaTypou; IIPEJICTaBUTh PE3YIbTAThI
IIPOEKTUPOBAHHUS Y3JI0B U pacdera XxapakTepUCTHK
YCTPOMCTB CPENCTB y3J10B U yCTPOUCTB
MH(POKOMMYHHUKAIH; CPEICTB

MH(POKOMMYHUKAIHH;
2.2 Komnerennus IK-7
[1K-7: TOTOBHOCTBIO K H3YYEHHIO HAyYHO-TEXHHYECKOW HH(OpPMAIMH, OTEYECTBEHHOTO U

3apy0eKHOTO OIbITa [0 TEMaTUKe MPOEKTA.
Jns popmMupoBaHUS KOMIIETEHIIUM HEOOXOAMMO OCYIIECTBUTH PsiJ 3TANOB. JTalbl (OPMUPOBAHUS
KOMIIETEHIIMM, TIPUMEHSEMBbIE JUISI JTOr0 BUIBl 3aHATHUM M MCIONb3YyEMBIE CpENCTBA OLICHUBaHUS

MIpeJICTaBJICHbI B TA0NMIIE 5.
Tabnuua 5 — Dtansl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

UH(pOpPMaIUH B
WH()OKOMMYHHKAITMOHHBIX
cUCTEeMax; TEeHACHIINN
pa3BUTHS B 007aCTH
WH(OKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA U CUCTEM
CBS3U

nH(pOpMAIH B paMKax
ONPEACICHHON TEMAaTUKU;
OCYILECTBIIATH IIOUCK U
aHayn3 uHpopmanumy,
IIPE-CTaBICHHOM B
Pa3INYHBIX UCTOYHUKAX

Cocras 3Harh Ymetb Bnanets
Conepxanue OCHOBHBIE IIOHATHUS B MIPOBOJIMTH aHAJIN3 HaBBIKAaMH PabOTHI C
3TaIoB o0nacTu nepenaqn TEXHUYECKOMN TEXHUYECKOU

JOKYMEHTAIMEH, B TOM
YHUCIE, ITPU IMOUCKE
UH(pOPMaIUH; HaBbIKAMU
CaMOCTOSITENIbHOI paboThI
Ha KOMIIBIOTEPE U B
KOMITBFOTCPHBIX CETAX

Bunsl 3anstuii

e llHTepakTuBHBIC
MIPAKTUYECKUE 3aHATHS;
e llHTepakTHBHBIE
nabopaTopHbIE 3aHATHS,
e llHTepakTHBHBIE

e llHTepakTUBHbBIE
MIPAKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE
n1abopaTropHbIe 3aHATHS;
e llHTEepakTUBHBIE

e lHTEpaKkTUBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTepakTUBHBIE
nabopaTopHbIe 3aHATHS,
e JlaGoparopHbie

JICKIINN, JICKIIUH, pa6OTBI;

o [IpakTuueckue o [IpakTuueckue e CamocTosiTenbHaS

3aHSTHS, 3aHSTHS, pabora;

e JlaGoparopHbie e JlabGoparopHbie e KonTpoms

paboTHI; paboTHI; CaMOCTOSTEIIbHON
22
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Hcnonb3yembie
cpeacTBa
OIICHUBAHUS

o Jlexmmuu;

e CamocTosATenbpHas
pabora;

e Kontpois
CaMOCTOATEIIbHOMN
paboThI (KypCOBOM
MPOEKT / KypcoBast
pabora);

e KoutponpsHas padora;
e JloMamHee 3aJaHHU¢E;
e Ortuer no
nabopaTopHOit paboTe;
e Pacuernas pabora;
e KOHCHEKT
CaMOTIOATOTOBKH;

o Tecrt;

e Ort4er 110 KypcoBOH
pabore;

e 3auer;

e DK3aMCH;

e Kypcosas pabora
(npoexkr);

o Jleknuu;

e CamocrosTenpHas
pabora;

e KoHTpois
CaMOCTOATEJIbHOMU
paboThl (KypCcoBOit
MIPOEKT / KypcoBast
pabora);

e KonrpomnbHas pabora;
e JlomalrHee 3a/1aHue;
e Ortyer no
nabopaTropHoi pabore;
e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e PacuerHas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

e TecT;

e OTuer 1o KypcoBoii
pabore;

e 3auer;

e DK3aMeH;

e KypcoBas pabora
(npoexr);

paboThI (KypCOBOM
MPOEKT / KypcoBasi
pabora);

o JlomariHee 3a/1aHuE;
e Ortuer no
nabopaTopHOil paboTe;
e 3amuTa KypCcoBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 10 KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

e KypcoBas pabota
(npoexkr);

CDOpMy.]'II/IpOBKa ToKa3areinc u KpUTCPUCB OLICHUBAHUA HaHHOﬁ KOMIICTCHIIMU ITPHUBCICHA B T8.6J'II/II_IG

6.

Ta6J'II/II_Ia 6 — Iloka3arenu u KpUTCpUH OLUCHUBAHUA KOMIICTCHIINU HaA 3Talax

Cocrasn

OTnnyHO
(BBICOKHI YPOBEHb)

3Harthb

® AHAIU3UPYET CBSI3U
MEXY pa3IndHbIMU
MOHATUSAMH B 0071aCTH
nepenadu nHGopMaIy;
® UHTEPIPETUPYET
MIPUEMBI U PE3YJbTaThI
aHaJIM3a TEXHUYECKOU
nH(popMauy;

YMmeTh

® yMeeT rPaMOTHO
BbIPpAXaThb U JOKAa3bIBATh
TIOJIOXKEHUS MTPEAMETHOM
o0acTy 3HaHus ¢
YICTIONIb30BAaHHEM
apryMEHTOB;

e CBOOOJIHO MPUMEHSET

MCTOAbI PCIICHHUA 3a1a4 B

HCE3HAKOMBIX CUTYyallUsiIX,

Bnanets

® YBEPEHHO BJaJIeeT
HaBbIKaMH paboTHI ¢
JUTEPaTypPHBIMU
MCTOYHUKAMH;

e CBOOOJIHO BIasieeT
Pa3HBIMU CIIOCOOAMU
IpeCTaBICHUs
uH(popMaIuy;

Xoporio (6a30BbIit

® JIOHHMMAcCT CBA3U

® KOPPCKTHO BbIPAKACT,

® BJIaACCT HaBbIKaMU

YPOBEHB) MEXY pa3IndHbIMU 1 JI0Ka3bIBaTh C paboThI ¢
MOHATUSMH B 0071aCcTH HCIIOJIb30BAaHUEM JUTEPATYPHBIMHU
nepenayu MHGoOpMalMKi;,  apryMEHTOB MOJOXKEHHUS ~ HMCTOYHHMKAMH;
® NIPEJICTABJISET IPUEMbI  IPEAMETHOM 00NIacTH ® BJAJICET Pa3HBIMU
U pe3yJbTaThl aHaIn3a 3HAHMS, criocobamu
TEXHUYECKOU ® CaMOCTOSITENILHO MPEJICTaBICHUS
uHpopMaLuy; noAdupaeT METObI uHpOpMaLuY;

pelieHus nmpooem;

VIOBICTBOPUTEIbH =~ ® aeT OMpeIe/ICHUs e ymeeT paboTarb Co ® BJIaJICCT

0 (OpOroBEIi OCHOBHBIX ITOHATUH B CIIPaBOYHOM TEPMHUHOJIOTUEN B

YPOBECHB) o0racTu nepenadn JUTEPATYPOH; MPEAMETHOU 00J1acTH
UH(pOpPMAIHH; ® yMEET NPEICTABIATh 3HAHUS;
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® BOCIPOHU3BOJIUT pe3yJbTaTsl CBOEH ® CIO0COOCH KOPPEKTHO

OCHOBHBIE TTOJIOKCHHS paboTsr; NPEICTaBUTh 3HAHUS U
aHaJIM3a TEXHUYECKOM nH(OpMAITHIO;
nHpopmanuu;

3 TunoBbie KOHTPOJILHbIE 32 JaHNUS
Jlist peanw3anuu BBIMICNIEPEUUCICHHBIX 3a/ad OOyYeHUS HCIOIB3YIOTCSI THIIOBBIE KOHTPOJIBbHBIC
3aJlaHusl UM WHbIE MarepHhalibl, HeoOXOAUMbIE ISl OICHKH 3HAHWW, YMEHHI, HaBBIKOB U (WJIM) OMBITA
NESITeNbHOCTH, XapaKTepU3YIOMIMX JTambl (OPMUPOBAHHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHHS
o0pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONIOATOTOBKY
Tunossle Bonpocskl Tecta 1o reme «OPU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB»

Bonpoc 1: Ha pucynke 1 mokasan curnain S(t). Onpenennts aHATUTHYCCKOE BPEMECHHOE
npezcrasienue curuana S(t).

BapI/IaHTBI OTBE€TOB
E/(t/.3/] -t
@ 4/ ot AV AIA
SE___ . - % _téstsé ) S(t) = ( tO tj<t1/
/ 0, t< Vo, t>é ' )
~ B4 > _
2 E, t>30 ) %, %Stﬁ%
s(t) = A(%+A) % st)=<e, t>0
e O 3 0, t<Th, t>! K 0, t<_%
Pucynok 1 0 %(%_,_%j] ‘%sts%
) 0, t<_t12, t>%

Bonpoc 2: Ha pucynke 2 nokasan curaain S(t). Onpenenants HEYSTHYIO OTHOCHTEIBHO HYIIS
COCTABJISIFOIYIO Sy, () curnama s(t).

S(E) BapuaHTbl 0TBETOB
- stt) s(t)
B —E
5 2
7 - AN
1) 0 Y 2) -4 0 £

E § i |

—E/z _E/2 L
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Pucynox 2

£
3 | | 4 =4 Al l
) | | ) o .
% 0 it | ~E4°
_ _E/é
s(t)
-t 0 g
5) { |
__'_EE

Bonpoc 3: Ha pucynke 3 nokasan curdain S(t). Onpenenuts sHepruto D curHaina S(t).

s(4)
oy .

BapuaHTbl OTBETOB

Pucynox 3

E%t 2E%
D= L J= 1
1) 3 2) 3
_ _ 2
3 2=0 5 2=E%,
E%t
9: 1
5) 4

Bonpoc 4: JlTaHo aHATUTHYIECKOE BPEMEHHOE TPEICTaBIeHne curHana. OnpenenuTb SHEPTHIO Dy
YEeTHOW OTHOCHTENIBHO HYJISI COCTaBsitolieil curnana S(t).

BapI/IaHTLI OTBCTOB

E® E’T
auem = awem =
E sin (Z”tj 0 1) 4 2) 2
S(t) = T 5 0 E 2T
0, t < 0, t 3) vem 4) altem = 4
o2
5) Qltem - 2E T

(1) 1 OTHOCHUTEITEHO % (2) nepuonnueckoro curnana S(t).

Bonpoc 5: Ha pucynke 5 nokasan curnain S(t). Onpeaenauts BU CHMMETPHUH OTHOCHTEIBHO HYJIS

\ f

\

BapI/IaHTLI OTBCTOB

VA

7

1. HeuerHas 1. HeuerHas
1) 2. HeuyeTHas 2) 2. dYerHas

1. yernas 1. yernas
3) 2. HeuyeTHas 4) 2. dYerHas
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Pucynok 5

5)

1. dyerHas
2. o0uero Buaa

Bonpoc 6: Ha pucynke 6 nokasan cursain S(t). Onpenenuts BETUYUHY MOIHOCTH P
nepuoguueckoro curuana S(t), ecnmu £ = 2B, R = 10 Om.

s(e)

BapuaHTbl 0TBETOB

0 P=0 2) P=0,25 Bm
-7
i T A e P=25 Bm 2) P =0,05 Bm
L . _E/2
PucyHnok 6 5) P=5 Bm
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Tunossie Borpock! Tecta 110 Teme «<YIACTOTHBIE 1 BPEMEHHbBIE XAPAKTEPMCTUKN JIMHEWHBIX LIEITEN»:

I[ano: IIATb BaApHUAHTOB ueneﬁ, II4Th BaApUAaHTOB MEPEAATOYHBIX (l)YHKHHI;'I, IITh BAPHUAHTOB IICPEXOAHBIX XaPAKTCPUCTHK

()

1) 2) (©) (4)
c JH : L
e Rl
_—/— | |k 1]
L
VY ° o —_
P 2 P+ A Ps P Ps
I 2p+ 2 2 2p+ 2
02 4 2 p+/5 p +pﬂ+a)p p+75 pc +3ps-
I I4 g
— 2y — 2 3 B P _ — 2 ~
1.2 4 B e 2 sing 0,45.(e 0384t _, 2.62,6’t) L2 cos €t ;
2 o P 2
1 1 R
O6osHauenns: p=—— , 0 =—, DP=—
g RC P JLC d L
Bonpoc 1: Kakoii ienu cooTBETCTBYET Bonpoc 2: Kakoll nenu cooTBETCTBYET Bonpoc 3: Kakoii nenu cooTBeTCTBYET
AUX Bunma AUX Buna h(t) Buma

CornacoBaHa Ha noprtane Ne



K (@)

h(t)

/N "\
0\/\/1

Bonpoc 4: Kaxoii nienu cooTBETCTBYET

Bonpoc S: Kakoii nepexonHoit

Bonpoc 6: Kaxoii nienu cooTBETCTBYET

h(t) Buma XapaKTePUCTUKE COOTBETCTBYET g(t) g(t)
hit)
W——————— 1 B ét 1 B - ét
gty ==ot)+~--e 2 gty ==ot)-"-e 2
1 2 4 2 4
Y
0 t
Bonpoc 7: Kakre AUX u h(t) coorBercTByIOT 11emi HOMeD (3)
1) | 2) | @) (4) )
28
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K (@) K (@) K (@)] K ()] K @)
1 ¥
175 - —— — g S —
plo— % 4 {
% AN |
0 0 0 0 0
ht) ht) ht) hit) ht)
= R E———
0 0 0 0
Bonpoc 8: Kakoii nepegarounoii GyHKIIHH Bonpoc 9: Kaxkoii nepexonnoit Bonpoc 10: Kaxoii nieru cooTBeTCTBYET
cooTBeTcTBYeT h(t) BUaa XapakTepucTuke cooTBeTcTByeT K(p) Buaa K(p) Buna
B . , 02
h(t)zi.e 2 .Sin‘}pt/.g(t) K(p) = ; P 5 K(p) = p2+w2
o p P +3pB+ P
[TpumeuaHme: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH MG poii 0
29
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Tunossie Borpockl Tecta 1o Teme « | EOPEMBI O CITEKTPAX):

Bonpoc 1: OnpefenunTtb CNekTpanbHyto NAOTHOCTb CUrHana S, ()

BapuaHTbl OTBETOB
. 2 _ 2 : . 2ao
Sz(a))=u Sy(w)=-]
o’ +o° o + o
5,./2 S(t) . 200
52(60)=ﬁ S (0) 1 1
0)=———"
| 5 ‘ o +o 2 20+ jo
: o
$y(0)=—5—
? o +w?

Bonpoc 2: Yka3aTb aMNAUTYHO — YaCTOTHYIO XapaKTePUCTUKY cUrHana S, (t)

BapunaHTbl oTBETOB

1/a? |S,(@) 1o’ [S:()| 1ao? [S2(0)

) N g ® dg N 20 |

1/o? [52(0) 1/o? [5:(0)

3.2 3auér
1. ChopmynupoBaTh OCHOBHBIE UEH NPEACTABICHUs] CUTHala 00001eHHBIM psiioM Dypbe (CyTh
CpeIHEKBaIpaTUYECKOTO MPUOIHKEHUS, 3a4eM HY)KEH OpTOTOHAJIbHBIN 0azuc, 3aueM MOJHBIN
6asuc, yHHBepcallbHas pacueTHas GopMmyna).
2. IIpsimoe u obpaTHOE npeodpazoBanust Pypbe (PU3NIECKUI CMBICT, Pa3MEPHOCTh, TPAHHUIIBI
IIPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psifioM Dypse).
3. Tlpocreitmme 0600meHABIE (QYHKITNH, UX CBOWCTBA, CBSI3h MEXKTY HIMHU BO BPEMEHHOU U
4aCcTOTHOW 00J1acTH.
4. lnHaMHYecKre MOJIEH CUTHAJIOB (TeoOMeTprUecKasi MHTEpIpeTaus, UHTEerpajibHble
NPEJCTaBICHUS U CBSI3b MKy HUMH).
5. Teopemsl 0 ciekTpax: U3MeHeHue MaciiTada u guddepeHurpoBanye (BO BpeMEHHON 1
JaCTOTHOM 00J1acTH).
6. Teopembl O CHIEKTpax: CABUT W TEpPEeMHOXKEHHE (BO BPEMEHHOW M YaCTOTHOHM 00J1acTH).
7. Teopembl 0 CHIEKTpax: CBEpPTKa M MHTETpUpOBaHUE (BO BPEMEHHOW M YaCTOTHOM 06nacTn).
8. [Ipsimoe u oOpaTHOE npeodpazoBanus Jlamaca (chopMyaTupoBaTh OCHOBHBIC UCH: TIEPEXO
oT npeobpazoBannii Pypre, P-MI10CKOCTh U CMBICT KOMITJIEKCHOW 4acTOThI P, mHTErpabHas
dbopmyna Komm u ee mpuMeHeHue).
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9. CpaBHuTENbHBIA aHanu3 npeodbpazoBanuii Oypee u npeodbpazopanuii Jlamiaca (MHTErpaIbl
®dypre u Jlammaca, rpaHUITBI MIPUMEHUMOCTH, B3aUMHBIN IEPEXO01 OT OJTHOTO K IPYromy).

10. YactoTHbIe U BpeMEHHBIE XapaKTEPUCTUKU JIMHEHHBIX [Eeld U CBSA3b MEXy HUMH BO
BPEMEHHOM M 4aCTOTHOM 00IacTH.

11. Bo3zaelicTBrE EPUOANMYECKUX CUTHAJIOB Ha JIMHEWHBIE 1enu. (MeTo 1 KOMITJIEKCHBIX
aMIUIUTY/I U €T0 MPUMEHEHUE JIJIs pacyeTa NepUoIUYECKIX CUTHAJIOB Ha BBIXOJE Y3KOIOJIOCHBIX
U IIUPOKOIIOJIOCHBIX JINHENHBIX LIETIEH).

12. Bo3aelicTBHE HETIEPUOAMYECCKUX CUTHAJIOB Ha JIMHEWHBIE 1ienu. (OnepaTopHbIii METO] pacueTa
otkiuka. CyTh METOJa, JOCTOMHCTBA, HEJJOCTATKH ).

13. BozneiicTBue HeMepruoAUYECKUX CUTHAIIOB Ha JIMHEHHbBIE IIeNH. (BPEMEHHbIE METObl aHAIIN3a
JHTerpan [{roamernsi, UHTerpan CBEpTKU; CyTh METOJI0B, JIOCTOMHCTBA, HEJOCTATKH).

14. CpaBHUTEIBHBIN aHAIN3 PA3JIMYHBIX METOJIOB paciyeTa OTKJIMKA HA BBIXOJE TUHEIHBIX LieTren
(onepaTopHOro MeToJja U METO/I0B BPEMEHHOI'O UHTETPUPOBAHU).

15. TonanpHas aMITUTYAHASI MOYJISIMS (OCHOBHBIE TapameTphl: M, Pcp, Po, Pmax, Pmin,
HIMpUHA CIIEKTpa). BpeMeHHoe, crieKTpajlbHOE U BEKTOPHOE MPE/CTABIICHUS.

16. AMITUTYAHO-UMITYIECHO-MOAYIUPOBAHHBIE CUTHAJIBI U MX CHEKTPHIL.

17. CpaBuurenbublii aHasiu3 AM curnanos u AVIM curnanoB BO BpEMEHHOM M YaCTOTHOM
obnacTu.

18. CpaBuurenbHbIif aHamu3 AM curnanoB 1 BM curHaioB Bo BpeMEHHOM B YaCTOTHOM 00JacTy.
19. TonanbpHas yacTOTHAas MOAYNALUS (OCHOBHBIE ITApaMETPhl: MHIACKC, IEBUAIUS, IIIUPHUHA
cnekrtpa). BpemenHoe, ciekTpaiabHOE, BEKTOPHOE MPEACTaBIEHUs Ipy m<<I.

20. TonanpHas a3oBasg MOAYNIALMS (OCHOBHBIE ITapaMeTPhl: UHIEKC, I€BUALIUA, IIUPHUHA
criekTpa). BpemenHoe ,cieKTpajibHOE U BEKTOPHOE MpEeICTaBIeHUs Mpyu m<<I.

21. CmemranHas Moaynsanus (aMIUIMTYIHAS U YIIIoBas). BpeMeHHoe, ClieKTpaibHOE U BEKTOPHOE
IIPEJICTaBICHMUS.

22. TlonsTue ¢pusnyeckoii orudaromieil, MFTHOBEHHOM YaCTOTHI U MOJIHOM (pa3bl y3KOMOIOCHOTO
npouecca. [IpencrapneHue y3komnonocHOro rnpouecca B KOMIUIEKCHOM Tu1ockocTy. [Tonsitue
KOMILJIEKCHOM Orn0Oarolei.

23. Onenka pu3nueckoi orudaromiei, MrHOBEHHOW 9acTOTHI M TTOJTHOHN (a3bl C MOMOIIIBIO
npeobpaszoBanuii [ uasbepTa.

24. AHaIMTUYECKUI CUTHAJ U €T0 CBOMCTBA BO BPEMEHHOM U 4aCTOTHOW O0JIaCTH
(aHANMUTUYECKUI CUTHAT — KOMIUIEKCHAst MOJIENb Y3KOIOJIOCHOTO CUT'HaJIa, ONpe/IeIeHHAs C
MOMOIIbI0 IpeoOpa3zoBanuil [ mnboepTa).

25. Ananu3 n30upaTenpHbIX Lenel (aMITUTYAHO-4YaCTOTHAs U UMITYJIbCHAsl XapaKTePUCTHUKHI
n30UpaTeabHBIX LETel).

26. Hu3ko4acTOTHBIN SKBUBAJIEHT U30MPATENIbHBIX Lienel (MorpemHocTh IpuOImKeHus,
aAMIUTUTYAHO-YaCTOTHAS U UMITYJIbCHAsI XapaKTEPUCTHKH ),

27. CpaBHUTEIbHBIN aHAIN3 N30MpPATETbHON LIENH U €r0 HU3KOYaCTOTHOTO SKBUBAJIEHTA
(CpaBHHTH aMILTUTY/IHO-YACTOTHBIE XapaKTEPUCTHKHU, UMITYTbCHBIC XapaKTEPUCTHKH U
nepeaaTouHble GyHKINN).

28. TIpuOmKeHHBI BPEMEHHON MeTOoJI aHaM3a (METO]T OTHOAFOIIEH ) TIPOX 0K ICHUS
Y3KOIIOJIOCHOTO CUTHaJIa yepe3 N30MpaTeNbHYIO 1EMb.

29. [MpuOnrKeHHBIH OTIepaTOPHBIA METO/I aHAIIN3a TPOXOKICHHUS Y3KOITOJIOCHOTO CUTHAJA Yepe3
U30MpaTeNbHYIO LEMb.

30. KoppensunoHHbIi aHATN3 IeTEPMUHUPOBAHHBIX CHTHAJIOB (aBTOKOPPEISITUOHHAS (PYHKITHS,
HHEPTreTUUECKUH CTIEKTP U UX CBOWCTBA).

31. KoppensaunoHHbIH aHATTN3 IeTEPMUHUPOBAHHBIX CUTHAIOB (B3aMMHAs KOPPEISAINOHHAS
byHKLUS, ee CBOHCTBA).

3.3 TemMbI JOMALIHHUX 3aXaHHI
3aoanue No 1.
[TpousBecTn CHEKTpaJIbHBIN aHaIN3 MEPUOJUYECKOTO CUTHana Buaa s(t), rpaduk KOTOPOro
nokasaH Ha pucyHke (nmepuoa T=500 Mxc).
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s A

1B

i I I | >
/3 4713 77/3
L e

2B~

e PaccuuTarh ¥ TOCTPOUTH CIIEKTP aMIUTUTY U CIIEKTp (a3
(uucio rapmonuk < 10).
e 3anucarh aHAJIMTHYECKOE BHIPAXKEHHUE U MMOCTPOUTH OLICHKY U3 JIByX FaPMOHHUK.
e PaccuuTarh OTHOCUTENLHOE 3HAYCHUE TOTPEIIHOCTH MPEACTABICHUS CUTHAJIA S(t) OLIEHKOH U3
JIByX TAPMOHUK.
3aoanue Ne 2.
PaccuuTtarh ¥ MOCTPOUTH OTKIIMK Ha BBIXOZE JUHEHHOW 1enu. CUrHai Ha BXOJAE OMHCHIBACTCA

CEe"-oC i i j
BBIPAKCHUCM S e -e O ) B. JIuneiinas nene 3axaHa HMITYJIbCHOU XapaKTCPUCTUKOU BUIA

™~ X -~
g€ =p3-¢” o[ Br.
3aoanue Ne 3.
Teopernueckuii Bonpoc 15.

— TonanbHas ammuTyaHas Moxyisiuus (ocHoBHbIe napameTpbl: M, Pep, Po, Pmax, Pmin, mupuna
criekTpa). BpemeHnHoe, cieKTpaibHOE U BEKTOPHOE TPEICTABICHUS.

3.4 Tembl HHAUBHUAYAJIBHBIX 32IaHUHT
Omnpenenenre BpEMEHHBIX U CIIEKTPAJIbHBIX XapaKTEPUCTUK MEPUOINYECKUX CUTHATIOB
Omnpenenenne CEeKTpaIbHBIX XapaKTEPUCTHK HEIEPUOINIECKUX CUTHAJIOB
IIpakTHueckoe MPUMEHEHNE TEOPEM O CIIEKTpax
IIpakTHka IpUMEHEHUS OIIEPATOPHOIO U BPEMEHHOI'O METOJO0B JJIs pacdyeTa MPOXOKIACHUS
CUTHAJIOB Yepe3 JIMHENHBIE dJIEKTPUYECKHE LIETIH
IIpaxtuka npumenenus AI1D nus cnekrpaabHOro aHanu3a
Pacuer criekTpanpHBIX XapaKTEPUCTUK JUCKPETHBIX CUTHAJIOB
Juckpernsanus aHaJIoroBOoro CUrHajla ¥ pacueT CIEKTPaabHOM INIOTHOCTH JUCKPETHON
IIOCJIEI0BATEIbHOCTH
OmnpeneneHne 4aCTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK TPAHCBEPCAIBHBIX U PEKYPCUBHBIX
U (QPOBBIX PUIBTPOB
CunTte3 nudpoBbIX GUIBTPOB METOJAMM WHBApUAHTHOCTU UMITYJIbCHON XapaKTEPUCTUKU U
OMJIMHENHBIM Z-TIpeoOpa3oBaHUEM
Pacuer napameTpoB paguoCUTHAIOB € Pa3jIMYHBIMM BUJIaMU MOYJISILIUN
Pacyet HU3KOUACTOTHOTO SKBUBAJIEHTa N30MPATEIHLHON MU U €0 XapaKTePUCTHK
Pacuer npoxosxaeHus pagrocUrHana yepes3 u30uparesbHyo Helb
Pacuer ciexTpa TOKa Ha BBIXOJE€ HEIMHEWHON LENU
Pacuer napamMeTpOB HETMHEWHOIO YCWIIMTEISA U YMHOKUTEIS YaCTOTHI
Pacuer napameTpoB aMIIUTYTHOI'O MOAYJIATOPA
Pacuer mapameTpoB AeTeKTOpa aMILTUTYIHO-MOIYJIMPOBAHHBIX KOJIeOaHUH
Pacyer mapameTpoB aBTOreHepaTOopa rapMOHUYECKUX KOJIeOaHun
OnpeneneHre aBTOKOPPENSUOHHBIX U B3aUMHO-KOPPEIALMOHHBIX (DYHKIIMHA
Pacyer coriacoBaHHbIX (UITBTPOB

3.5 DK3amMeHAIMOHHbIE BONPOCHI
1. Monenu curHajioB U UX CBOMCTBA. JlMHAMUYEeCKOE MPeICTABIIEHNE CUTHATIOB. DHEPTreTUYECKHE
XapaKTEPUCTUKU CUTHAJTIOB
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2. Pa3noxxeHue nepruoAnYecKOro CUrHaa 1mno rapMoHukam. CriekTpajgbHble XapaKTePUCTHKU
NEPUOANYECKOrO CUTHAJIA

3. l'apMoHMUecKuil aHaNn3 HEMepUOINUECKUX CUTHANOB. CIIEeKTpaJIbHBIE XapaKTEPUCTUKU
HENEPUOANYECKUX CUTHAJIOB

4. TeopeMbl 0 CIIEKTpax (CIOKEHUE CUTHAJTIOB, H3MEHEHUE MacIiTada, CIIBUT CUTHAJIOB BO
BpeMeHH, TU(depeHIIMpOBAHNE, UHTETPUPOBAHUE, IPOU3BEICHUE CUTHAIIOB)

5. CeepreiBaHue AByX curHanoB. Koppensunonnsie GyHKIMU ABYX CUTHAIOB

6. [IpeobpazoBanue Jlamnaca. Ob6parHoe npeodpazoBanue Jlammaca

7. CpoiicTBa peodpa3zoBanus Jlamnaca (ClI0)KeHHE CUTHATIOB, U3MEHEHHE MacITada, CIBUT
CUTHAJIOB BO BpeMeHH, TP PepeHIIMpOBaHNE, UHTETPUPOBAHUE, IPOU3BEICHUE CUTHAIIOB)

8. Maremarndeckue MOJIENIN JIMHEHHOH 3eKTpudeckoi uenu. [lepegarounas, uMmysbCcHas,
NIEPEXOIHAs XapaKTEPUCTHKA LICTIH.

9. IlpoxoxaeHne MepHOANYECKIX CUTHAIIOB Yepe3 HenH (METOI KOMIUICKCHBIX aMIUIUTY/).
[TpoxoxxaeHne HenepruoAMYECKHX CUTHAJIOB Yepe3 LenH (0IepaTopHbIi METON)

10. OnepaTopHbIif METOJ] ONpEACTICHHUS YCTAHOBUBIICHCS PEaKLMH 1IeTI Ha BKIIIOYCHHE
NEPUOANYECKOTrO CUTHAJIA

11. Bpemennble MeTOIbI aHANIM3a (MHTETpaIbl Jlroamers)

12. AM kone6anus. ToHanbHas MOAYJIALUS TAPMOHHUYECKON Hecylen

13. DHeprernueckue xapakrepuctuku AM konebanuii. bamancHas aMIuTUTy THAS MOTYJISIIAS
14. YrnoBas moxynauus. ToHanbHast yrioBas MOAYJISLUS

15. CnexTp curHangoB yriioBOl MOAYJISILIMM [IPH MAJIBIX MHAEKCAX MOIYJSALUN

16. CriexTp cUTHaIOB YIJIOBOM MOAYJIALUYU P MPOU3BOJIBHBIX MHIEKCAX MOIYJISILIUN

17. AnanoroBsle, AMCKpETHBIE U UPPOBBIE cUTHAIBL. O000IIEHHAs! CTPYKTYpHAsi CXeMa CHCTEMBI
udpoBoit 00pabOTKH CHTHAJIOB.

18. CriexTp qucKkpeTHOro curHaina. BiusHue GopMbl AUCKPETH3UPYIOIIUX UMITYJIBCOB Ha
XapaKTEpUCTUKU AUCKPETHOIO CUTHAJIA

19. Paznoxenue curHanoB B psin Korenpaukosa. JlokazarenscTBo. OCHOBHBIE BBIBOJIBI

20. ITpsimoe u o6patHoe AIID. Cesazp AIID u cnekTpa TMCKPETHOTO CUTHANA

21. Croiictea 1D

22. Ilpsimoe u oOpatHoe Z-nipeoOpazoBanusi. CBoiicTBa Z-npeoOpa3oBaHuit

23. Lludpossie GpmitbTpbl. OCHOBHBIE CTPYKTYPHI. XapaKTePUCTUKU IHUPPOBBIX (HUIBTPOB

24. CucremHas ¢pyHKIMA HUGPoBOro GuiIbTpa. Y CTOMUUBOCTD AUCKPETHBIX CHCTEM

25. CunTe3 @ poBhIX GUIBTPOB (METOI OMIIMHEHHOTO Z-TIpeoOpa3oBaHusl, METO ] HHBAPUAHTHOU
UMITYJIbCHOM XapaKTepUCTHKH )

26. MeToapl pacueTa OTKJIMKA Ha BBIX0/1€ IIU(PPOBHIX (HHUIBTPOB

27. BozpeiicTBue cnaboro rapMOHUYECKOTI0 CUrHajla Ha O€3MHEPLMOHHBIN HeIMHEHHbIN 271eMeHT
28. Bo3zeiicTBre CHIBHOTO TApMOHHYECKOTO CHUTHANIA Ha OE3MHEPIIMOHHBIN HETMHEHHBIN JIEMEHT
29. HennueiiHOe pe30HaHCHOE YCHIIEHHE. Y MHOKEHUE YaCTOThl TAPMOHHYECKUX CUTHAJIOB
30. ABrokonebarenpHas cuctema. O0mme nonoxerns. CTalMOHAPHBINA PeXXUM PaOOTHI
aBTOreHepaTopa

31. Bo3HUKHOBEHHE KOJICOaHUH B aBTOTeHepaTopax. MATKUI 1 )KECTKUH PeKUMBI
CaMOBO30YKJIEHHs aBTOTeHepaTopa

32. RC-reneparopsr

3.6 TeMbl KOHTPOJIBHBIX PadoT
Pacuer oTkirka Ha BBIXOJ€ TUHEWUHOW 3JIEKTPUUECKOM LEIIH.
Pacuer cniekTpa TOka Ha BbIXO/I€ HEJIMHENHOW LIETIH
[IpakTryeckoe NpUMEHEHNUE TEOPEM O CIIEKTpax
Pacuer xapakrepuctuk nudpoBbIX GUIETPOB

3.7 TeMbI pacyeTHBIX padoT
«PACYET CITEKTPA TOKA HA BBIXOJIE HEJJMHEWUHOM IEIT»:
Bapuanr 1
K wemuneitnomy omementy (HD) npwioxensr cymma
noctostHHOTO Up U MEepeMEeHHOro C aMIUIUTYI0NM £ rapMOHUYECKOTO
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HanpsbkeHui. B BeixoaHyto nens HD BKITIOYEH mapajuienbHbIN KonebaTenbHblil KOHTYp, HACTPOCHHBIN B
PE30HAaHC C 4acTOTOM BXOAHOTO curHaina. [lapamerpsl Harpy3ku HEIMHEMHOTO AJIEMEHTa: JOOPOTHOCTD
KoHTypa Q = 65; pe3onancHas yacrora fp = 235 kI'11; emkocth KoHTYpa Ck = 3500 nd.
e BpINOJHUTE anmpoKCHUMAIMIO BOJIBTAMIIEPHOM XapaKTepUCTUKHM HD CTeneHHbIM MNOJIMHOMOM H
OTpE3KaMH MPSAMBIX JIMHUMN.
e PaccuuTtaTh COIPOTUBICHHE HArpy3kd IIOCTOSHHOMY TOKY M IE€PEMEHHOMY TOKY Ha 4YacTOTax,
PaBHBIX YacTOTaM IEPBOM M BTOPOIl TapMOHUK BXOJHOI'O CUTHAJA.
s monmHOMUAIIBHOM anpOKCUMALINHN
e PaccuuTaTh BEIMYMHY MOCTOSIHHOM COCTABJISIIOLIEH, aMIUIUTYAbl IIEPBOM M BTOPOM T'APMOHUK TOKa,
MIPOTEKAIOILIETO Yepe3 HEIMHEWHBIN 3JieMeHT, ecnu nocrosiHHoe cMenienne Ug cocrasnser 0,3 B, a
aMIUTUTYyJla TIEPEeMEHHON rapMoHuYeckoil cocrapisomiet £ pasua 0,1 B. Onpenenuts 3HaueHus
ITOCTOSIHHOM COCTABJISIFOLIEH M aMIUIUTY]l IEPBOM U BTOPOM FapMOHUK HAIIPSKEHUsI HA HAarpy3ke Mnpu
T€X K€ CUTHajax.
— (*) BeiOpars pabouyro Touxky HD Ha cepenune nuHeitHOTO yyactka. Paccunrars koahdumueHT
YCHUJICHUS JJI PE30HAHCHOTO YCHIIUTES, paboTarouiero B JMHEHHOM pexume. OrnpenenuTs MaKCUMalbHO
JOMYCTUMYIO Ul TMHEHMHOIO peuMa aMILTUTYly CUTHaJIa Ha BXOJIE.

3.8 Tembl 1a00pPaTOPHBIX PadoT
— IlpakTuka anmapaTypHOIro aHaJIk3a CUTHAJIOB BO BPEMEHHOM U YaCTOTHOM 00JacTsIX
— MHccnenoBanue CrieKTpOB YIPaBISIOIUX CUTHAJIOB
— IlpoxoxaeHue ynpasisOlMX CUTHAJIOB YEPEe3 JIMHEIHBIE LIETH
— MHccenenoBanne HETMHEWHOTO YCUIIUTENS U YMHOXKHUTEIS 4YaCTOThI
— AMIUIMTYOHBIA MOAYIISTOP
— MHccnenoBanue eTeKTUPOBAHUS aMILTUTYIHO-MOAYJIMPOBAHHBIX KOJIEOAHUH

3.9 TeMbl KYpCOBBIX POEKTOB (PadoT)
— AmnayioroBas 00pab0TKa CUTHAJIOB
— AmnasioroBas 1 IucKpeTHast 00paboTKa CUTHAJIOB
— JluckperHas 06paboTKa CUTHAJIOB ¥ LIM(PPOBask GUIBTPALIUS

4 MeToauyeckne MaTepHaJbI
s obecneueHus mporecca 0OydyeHHsI M PelIeHUs 3a/1au 00y4eHHs MCIIONb3YIOTCS CIEIYIOIue
Marepuabl:
— METOAMYECKHE MaTepHallbl, OIpEeNeNAIoNe MpoLeaypbl OLIEHUBAHHUS 3HaHUM, YyMEHU,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEPHU3YIOIIMX 3Tambl (Op-MHUPOBAHUS KOMIETEHIHUH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa
1. Papuorexnnyeckue nenu u curHaisl. Yacts 1 Teopust curHasaoB W JIMHEHHbIE 1enu: Y4yeOHoe
nmocoobue / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2798, cBOOOIHBIA.
2. PammorexHudeckue 1enu U cUrHaIbl. Yacth 2 JluckpeTHas 00paboTKa CHTHAIOB M ITU(pOBast
¢unbTpanus: Yuebnoe nocobue / Kaparaea H. A. - 2012. 257 c. [DnekrponHslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2799, cBOOOHBIA.

4.2. lononHMTEBHAS JJUTEPATypa

1. Tonoporckuii U.C. PaguorexHuueckue emu U CUTHANIBL: yaeOHOe TocoOue it By30B. - M.:
Hpoda, 2006. - 717 c. (Hanmuuue B 6ubmmnorexke TYCVYP - 3 9k3.)

2. backakoB C.M. PagmorexHmueckue Ienu ©U curhaiasl. M.: Brrcm. mkona, 2003.-462c.
(manuuue B Oubmuorexke TYCVYP - 69 3k3.)

3. Cubept Y.M. Llenu, curnainsl, cucreMsl: B 2-X yactsx./Ilep. C anri.-M.: Mup, 1988-U1.336c¢.
(manuuue B Oubnuorexke TYCVYP - 39 3k3.)

4. Cubept Y.M. Llenu, curnainsl, cucreMsl: B 2-X yactsx./Ilep. C anmi.-M.: Mup, 1988-U2.360c.
(mammuue B 6ubmmoteke TYCYP - 32 3k3.)

4.3. O6s13aTesbHbIE YUeOHO-MeTOAHYECKIE MOCOOH s
1. Pamuorexnmueckue nenu u curHaibl. Yacte 1 Teopusi CUTHANIOB U JIMHEWHBIC TIeH: Y 4e0HO-
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Mmetonuueckoe nocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnexTpoHHbIi pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2790, cBOOOTHBIA.

2. Pamuorexnmueckne menu wu curHanel. Y. 2 HenuHeitHas paauorexHuka: YdeOHOe
Meronuueckoe nocodue / Kamunckuit B. JI., TenbnyxoBckas JI. U. - 2012. 27 c. [DneKkTpoHHBIH pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2791, cBoOOIHBII.

3. Paauorexnmueckue uenu M curHaibl. JluckperHas o0paboTka CUTHAJIOB U LuppoBas
¢unbTpanys: Meroquueckue yKa3aHus 1O BBIITOJHEHHIO KypcoBoi padotel / Kaparaesa H. A. - 2012. 70
c. [DnexTponnsit pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBOOOHBI.

4. Panuorexnuueckue nenu u curHaiel. Yacte 1: JlabGoparopHblid MpakTUKyM [0 Kypcy
«PaanorexHuveckue 1enu u curHaiasly. Teopus curHaios. / Kaparaesa H. A., boromonor C. U. - 2013.
36 c. [DnexTponHbIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3417, cBoOOIHBIA.

5. Pammorexnumueckwe nenu u curHaiabl. Yacte 2: JlaboparopHbId MPaKTHUKyM IO Kypcy
«Pannorexunueckue LeNu W cUrHaiabl». Hemuneiinsle menu. / boromonos C. U., Kamuuckuii B. JI. -
2013. 29 c. [DnekrpoHHBIN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/3418, cBOOOHBIA.

6. PamuorexHudyeckwe 1€MW W CHTHAIBL: MeETOAWYEeCKHe YKa3aHWs II0 OpraHHU3aIiH
camocTtosTenbHoi pabotel / boromonos C. U. - 2012. 25 c. [OnekrponHslit pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1638, cBOOOTHBIN.

4.4. Pecypceol cetu UHTEpHET

4.4. ba3bl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. 1. KomnbroTepHblii 1abOpaTOpHBIA MpakTUKyM Mo Kypcy "PammorexHudueckue uenu u
curHanel" — M.: BHTHIL, 2008. - Ne50200800874 (CunerensctBo Ne 10434 o6 otpacieBoi
peructpanuu pas-paborku B «OtpacineBoMm (oHae anroputMoB U mporpamm» ot 25.04.2008 Mocksa)
Pexxum nocty-na: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.
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