MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOMI padboTe
I1. E. Tposiu
«__» 20 r

PABOYA S IIPOTPAMMA YYEBHOU JUCLIVITJIMHBI
CursaJusl 31eKTPOCBS3H

VYpoBeHs o0pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hanpasnenue nonrotoBku (cnenuanbHocTh): 11.03.02 MHoOKOMMYyHHKAIIMOHHBIE TEXHOJOTHH H
CHCTEMBbI CBSI3U

Hampasiennocts (nmpoduis): LiudgpoBoe TejiepaanoBemanmne
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PacnpeneneHI/Ie pa60qero BPEMCHU

Ne Bunpl yueGHOMI nedTenbHOCTH 3 cemecTp 4 cemectp Bcero Ennaunne!
1 Jlexkuumu 18 16 34 9acoB
2  Ilpaktuyeckue 3aHATUSA 12 12 24 4acoB
3 JlaGoparopHble paboOThI 12 12 24 4acoB
4 | Bcero aygUTOpHBIX 3aHITHH 42 40 82 4acoB
5  CamocrosTenpHas pabora 48 50 98 4acoB
6  Bcero (06e3 sx3ameHa) 90 90 180 9acoB
7 TloagroroBka M ciaada dK3aMeHa 36 36 JacoB
8  OOmas Tpy10eMKOCTb 90 126 216 4acoB
2.5 3.5 6.0 3.E

3auer: 3 cemecTp
Ok3aMeH: 4 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT « 19 » 1 2017 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocTaBiieHa C y4eToM TpeOoBaHUU ¢eAepaTbHOTO TOCYIapCTBEHHOTO
oOpa3oBarenbHOTO cTaHgapra Beicmiero obpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(cnermmansHOCTH) 11.03.02 MHPOKOMMYHHKAITMOHHBIE TEXHOJOTHH W CHCTEMBI CBS3H, YTBEP)KIECHHOTO
2015-03-06 rona, paccMOTpeHa M yTBEpXKACHA HA 3aceJaHUM Kadeapsl «  » 20 rona,
poToKoJ Ne

PazpaboTunku:
Homent xad. TOP Kamunckuii B. JI.

3aBeayromuii ooecneunBaroniei kad.
TOP Hemunos A. 5.

Pabouas nporpamma corsnacoBana ¢ GpaKyabTeToM, MPOQUIHPYIOLIEH 1 BBITyCKaroImei kadgeapaMu
HAaIpaBJICHUS MMOJTOTOBKH (CHEIUAIBHOCTH).

Hexan PT® [Tonoga K. 1O.

3aBeqyroNInid BEITyCKAOIIeH Kad.

TY l'azuzos T. P.
DKCHEPTHI:

noteHt kad. TOP Boromoros C. U.

noueHt kad. TY bynnakos A. H.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

[enwto mpenogaBanus AUCHUIUTHMHBI "CUrHANBI B 21eKTPoCBA3u(CD)" aBisieTcss u3ydeHne o0Iux
MPUHIIMIIOB  OMUCAaHUS PAJAMOTEXHUYECKUX CHTHAJOB U  [ened; QOopMHpOBaHHE IEIOCTHOTO
MIPEJICTAaBICHUS O (PU3NUECKUX M MaTeMaTUYeCKUX MOJIEISIX, IPUMEHSIEMbIX JJISl UCCIIEIOBAHUS CUTHAJIOB
U 1enel, B UX €IUHCTBE M B3aMMOCBSI3M; OCBOCHUE METOJOB pacueTa MmapameTpoB CUTHAJIOB U IIEMEi;
MMOHMMAaHHE MPUHIIUIIOB pabOThl OCHOBHBIX (PYHKIIMOHAIBHBIX Y3JI0B paJloaniaparypsbl.

B pesynbrare nsydeHust HaCTOSIIEH TUCIUILIMHBI Y CTYIEHTOB JOJDKHBI C(OPMHUPOBATHCS 3HAHUS,
YMEHHMSI 1 HaBBIKH, TIO3BOJISIONINE MPOBOAUTH CAMOCTOATEIbHBINA aHAJIN3 MIPOLIECCOB Mepeauu, npueMa u
00pabOTKU CUTHAJIOB, MPOUCXOMAIINX B cCHCTEMaX CBsi3u. [IpruoOpeTeHHbIe CTYIeHTaMH 3HAHUS U HABBIKU
He0OXOUMBI KaK JJIsi TPAaMOTHOM SKCIUTyaTallud CYIIECTBYIOIIEH anmapaTypbl, Tak U AJs pa3pabOTKU U
MIPOCKTUPOBAHUS MEPCHEKTUBHONU. CTYIEHTHI TakXe JOJKHBI MOJYyYUTh 3HAHUS, UMEIOIIUE HE TOJBKO
CaMOCTOSITENIbHOE 3HAYeHHe, HO U 00ecleuyMBalIIie MOATOTOBKY JUISl YCBOGHHS IOCIEIYIOIINX
JTUCIUTUTUH.

1.2. 3agaun JUCHUIIINHDI
— OcHOBHOH 3afjauel TUCHMIUIMHBI SBISIETCS OCBOECHHUE CTYJCHTaMH COBPEMEHHBIX METOOB
aHajlu3a JeTEPMUHUPOBAHHBIX M CIy4YalHBIX CUTHAJIOB, METO/OB AHAJIM3a PAJAUOTEXHUYECKHX LIEHeil:
AQHAJIOTOBBIX, JMCKPETHBIX M LU(poBbiX. M3yuenune muctumuimbbel "CurHansl B 31eKTpocBa3u(CD)"
crocoOCTByeT (OPMHUPOBAHUIO Y CTYIEHTOB OOLIEKYIBTYPHBIX M HPO(PECCHOHAIBHBIX KOMIETECHLUH
cootBercTBytonux OOII.

2. Mecto nucuuniiuHbl B cTpykrype OIIOII

Hucunmmna «Curaansl anekrpocBsizn» (B1.B.O/[.10) orHOcuTcst k Onoky 1 (BapuaTtuBHas
4acTh).

[IpeamecTBylOmUMH ~ JUCUUIUIMHAMH, (DOPMUPYIOIIUMH  HaYajbHBIC 3HAHHSA, SBISIFOTCA
crepyromue aucuuiuinHel: MHpopmaruka, Maremaruka, Teopust snekTpuyeckux uenei, Pusuka,
DJEeKTpOMarHuTHBIE MOJISt U BOJIHBI.

[Tocnenyromumu  nuctMmianHaMu — sBistores:  OOmiast  Teopust  cBsizu, Paguonepenatonue
YCTPOMCTBA CUCTEM TEJNEPAJUOBEINAaHUs, PaauonpueMHblE YCTPOHCTBA CHCTEM pPaJHOCBA3M H
paauonoctymna, CxeMOTEXHUKA TEIEKOMMYHHUKAIIMOHHBIX yCTpoucTB, Llndposas o0paboTka cUrHaIOB.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS JHCIUIITHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HAlpaBjieH Ha (JOPMUPOBAHUE CIEAYIONINX KOMIIETEHIINHI:

— [IK-7 roTOBHOCTBIO K H3YyYEHHIO HAyYHO-TEXHHYECKOW HH(OpMAIMH, OTEYECTBEHHOTO H
3apy0eKHOTO OIbITa [0 TEMAaTUKE MPOEKTa;

— JIK-9 ymeHueM mNpoBOAWTH pacyeThl IO MPOEKTy CETEeH, COOPYKEHHH U CpEelnCTB
MH()OKOMMYHHMKAIIMM B COOTBETCTBUHM C TEXHMUYECKHM 3aJlaHUEM C HCIIOJIb30BaHHWEM KaK CTaHAapTHBIX
METOZIOB, IIPUEMOB U CPEJCTB aBTOMAaTHU3allMM NPOECKTHPOBAHMS, TaK M CaMOCTOSTENBHO CO3/1aBa€MBbIX
OPUTMHAJILHBIX IIPOrpaMMm;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HaTb -OCHOBHBIEC MOHATHS B oOMacTu nepenayu uHGopManuu B MHPOKOMMYHUKAIMOHHBIX
CUCTe-Max; -TE€HJCHLIUU Pa3BUTHs B 00JaCTH MH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTUHA U CUCTEM CBS3H; -
METOABl MaTeMaTHYECKOI0 aHaJli3a, OKCIEPUMEHTAJbHOIO HCCIEJOBAHMS M KOMIIBIOTEPHOIO
MOJICIIMPOBAHMSI PAJUOTEXHUYECKUX CUTHAJIOB U LENel; -aJrOPUTMBbI pacyeTa XapaKTepUCTHK YCTPOMCTB
U CHCTEM CBSI3M, B TOM YHCJE, U C HCIIOJIB30BAHUEM CAMOCTOSTEIBHO CO3AABAEMBIX OPUTMHAJIBHBIX
MPOrpaMM; -METOAMKHU MPOEKTUPOBAHUS YCTPOUCTB M CUCTEM CBS3H, B TOM YMCJIE, U C HCIOIb30BAHUEM
CPEICTB aBTOMATU3aLUU IPOEKTUPOBAHUS;

— yYMeThb - NIPOBOJAMTH aHAJIU3 TEXHUYECKON MH(GOPMAIIMU B paMKax ONpeAeNeHHON TeMaTHKU;
- OCYLIECTBJIATH IOMCK W aHaIW3 HMH(POPMAIMM, TMPEICTaBICHHONW B pa3IMYHBIX HCTOYHHKAX; -
PacCUUTHIBATh U U3MEPSTH CIIEKTPaIbHbIE XapaKTEPUCTUKH aHAJIOTOBBIX CUTHAJIOB U ILI€TIeH; - IPOBOIUTH
pacdeTsl MO TMPOEKTYy CPEeACTB HMH(OKOMMYHHUKALUH B COOTBETCTBUM C TEXHHYECKHM 33JaHUEM; -
HCIIOJIb30BaTh METOJUKHN TPOCKTUPOBAHUS YCTPOMCTB M CUCTEM CBS3H, B TOM YHUCIIE, U C UCIIOIb30BAHUEM
CPEICTB aBTOMATU3ALUN IPOEKTUPOBAHUS.

— BJaJeThb - HaBbIKAMU pabOThI ¢ TEXHUYECKOM JOKyMEHTAalMel, B TOM YHCIE, IPU MOUCKE
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uHpOpMalMU; - HABBIKAMH CAaMOCTOATENBbHOM pabOThl HAa KOMIIBIOTEPE UM B KOMIIBIOTEPHBIX CETAX; -
HaBbIKAMM TEOPETUYECKOTO M OSKCIEPUMEHTAILHOTO HCCIIEOBaHUM MpeoO0pa3oBaHUN CHTHAIOB B
pPallMOTEXHUYECKHX LIETAX B paMKaxX (PU3NUYECKOrO SKCIIEPUMEHTa U KOMITbIOTEPHOTO MOAETHPOBAHUS; -
METOAMKAMH pacuyeTa XapakTepUCTUK CPeICTB MH(OOKOMMYHUKALIMM; - HABBIKAMH ITPOSKTHUPOBAHUS Y3JI0B
U YCTPOMCTB CpeACTB HHPOKOMMYHHUKAIUI B COOTBETCTBUH C TEXHUUECKUM 33/1aHUEM.

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0masi TpyAIOeMKOCTh IUCIUIUTHHBI cocTaBiusieT 6.0 3aueTHBIX CIUHUIBI M TPEICTaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUTUIMHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
3 cemectp 4 cemectp

AynutopHbIe 3aHATHUS (BCETO) 82 42 40
Jlexun 34 18 16
[TpakTUueckue 3aHATHS 24 12 12
JlaGopatopHbie pabOTHI 24 12 12
CamocrosiTenbHas pabota (Bcero) 98 48 50
OdopmieHre 0T4ETOB 10 J1a00PATOPHBIM 36 20 16
paboram

[IpopaboTKa JIEKITMOHHOTO MaTepuaa 20 8 12
[ToaroroBka K MpakTUUYECKUM 3aHATHUSM, 42 20 22
CEeMHHapaM

Bcero (6e3 sx3amena) 180 90 90
[ToaroroBka u crada sK3aMeHa 36 36
OO01mas TpyI0eMKOCTh U 216 90 126
3aueTtnsle EnuHnst 6.0 2.5 3.5

5. ConepxaHue TMCHMILINHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIIIMHBI ¥ BUBI 3aHATUH NpUBEACHBI B Tabnwuie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHITHH
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3 cemecTp
1 Pa3nen 1. Beenenue 2 2 0 5 9 [1K-7, TIK-9
2 Paznmen 2. MaremMaTndecKkoe OIrcaHue 7 6 8 25 46  TIK-7,IIK-9
aHAJIOTOBBIX CUTHAJIOB
3 Pazgen 3. [IpoxokaeHne aHaTIOTOBBIX 4 2 4 12 22 I1K-7, ITK-9
CUTHAJIOB Yepe3 JIMHEHUHBIE
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anekTpuieckue uenu (JIDL)
4 Pasnen 4. MareMaTn4eCcKO€e OIHUCAHUE 5 2 0 6 13 IIK-7, IIK-9
PaAMOCUTHAJIOB C PA3IMYHBIMU BHJIAMU
MOTYJISIIIAH
Hroro 3a cemectp 18 12 12 48 90
4 cemectp
5 Pazgen 5. Maremarndueckoe OIHUCaHUE 14 8 8 40 70 IIK-7,IIK-9
HEIMHEHHBIX IIeTIeH 1 METOJ0B X
aHaIn3a
6 Pasmen 6. 3axirouenue 2 4 4 10 20 IIK-7,IIK-9
HWroro 3a cemectp 16 12 12 50 90
Hroro 34 24 24 98 180

5.2. Conepsxkanue pa3/iesioB IMCUMILIAHBI (110 JIEKIUSIM)
Copeprkanue pa3zesioB JUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - Coneprkanue pa3ienaoB TUCIHUILUIAH (TI0 JEKIUSIM)

CozeprkaHue pa3aeoB JUCIUTLIAHBI 10

HaszBanus pasnenos
JICKIIUAM

4 Tpyl0€MKOCTb,
KomIieTeHIuu PopMupyembie

3 cemecTp

1 Paznen 1. Beenenue Beenenue. Knaccudukaiys curHanoB u 2 TIK-7, TIK-
OTIMCaHME CUCTEM Tepeiadn 9
uHpopmaruu: Knaccudukaiys curaaios
1 OCHOBHBIE orpesenienus. Puzndeckue
XapakTepUCTUKH curHasioB. O0o0IeHHAs
CTPYKTYpHasi CXeMa CUCTEMBI TIepe/iadun
uHpopmaruu. OCHOBHBIE 3a/1a4d U
Ha3HaueHue kypca CD.

Hroro 2

2 Paznen 2. Maremarnueckoe ['apmoHMYecKnid aHaIU3 EPUOINIECKUX 2 [IK-7, IIK-

ONMCAHNUE aHAJIOTOBBIX CUTHAJIOB CUTHAJIOB C ITIOMOLIBIO 9
TPUTOHOMETPUUYECKHUX M KOMILIEKCHBIX
psanoB @ypre: Moaenu CUrHaJIoB U
CHOCOOBI UX MAaTEMaTUYECKOTO OMHMCAHUSI.
O606mmennsIit psag Oypee. [lorpemHocTs
0000I1IeHHOTO Tpe/ICTaBIe-HHUSL.
HepasenctBo beccens. PaBeHcTBO
ITapcesans. [lonstue cnekrpa.
KommuiekcHslii psag @ypee u ero
IIPUMEHEHHUE JJI1 TApMOHUYECKOTO
aHaIus3a.

[TpeoOpazoBanust Oypbe u 2
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3 Paznen 3. IIpoxoxaeHue
AHAJIOTOBBIX CUTHAJIOB Uepe3
JIUHEHHBIC YJIEKTPUUYECKHUE TICTTH

(JI50)

4 Paznern 4. Maremarudeckoe
OTHMCAaHNE PAIMOCUTHAJIOB C
paSHHqHBIMH BUIaMun MO)IYJ'IHHI/II/I

CIEKTpaJIbHBII aHaJIN3 HEMEePUOIUIECKUX
curnanos: Ilepuognueckue u
HENEepUOINYECKUE CUTHAJIBI U UX
crekTpbl. CIIEKTPBI, CIIEKTPAJIbHbIC
IUIOTHOCTU CUTHAJIOB M UX CBOMCTBA.
['panuipl npUMEHUMOCTH
npeoOpaszoBanuii dypbe u Ux
paciMpeHne ¢ TOMOIIBI0 0000IIEHHBIX
¢ynkui. CriekTpaibHas INIOTHOCTh
NEPUONYECKOTO CUTHATIA.

[IpeobpazoBanus Oypre u Jlamnaca u ux
MIPUMEHEHHUE ISl ONUCAHUS U3MEHEHUI
CUTHAJIOB B Y3JIaX CUCTEM Mepeaadyu
uHpopmarun: O6o01eHne
npeoOpazoBanuii Pypbe -
npeoOpa3oBanus Jlamnaca. M3yuenue
(GYHKIMOHATBHON CBSA3U MEXKIY
W3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
001aCcTH U COOTBETCTBYIOIIMMH UM
npeoOpa3oBaHUSIMHU CIIEKTPOB B
4acTOTHOM obnactu. Teopembl 0
CIEKTpax.

Hroro

YacToTHBIC METO/IBI aHATH3A
MPOXOXKICHUs cCUTHaNOB uepes3 (JIDLI):
CrekTpayibHbII METO/I aHAIU3A.
OneparopHblil METOJ] aHATTU3A.

BpemenHble MeTOIbI aHATTN3a
MPOXOKICHUs CUTHAOB uepes3 (JIDII):
MeToabl BpeMEHHOTO MHTETPUPOBAHUS
(unrterpansl Hroamens). Bzan-mocBs3b
Pas3IMYHBIX METOJIOB aHAIN3A. YCIOBUS
HEUCKa)XeHHOM 1epe-/1auy CUTHAJIOB.

Hroro

Paprocurnanel ¢ aMIuIuTyIHON U
aMIUIUTYIHO-UMITYyJIbCHOU
MoaysiusiMu: OCHOBHBIE CBOMCTBA U
0COOCHHOCTH aHaJIM3a PaJHOCUTHAIIOB.
CnekTpaibHOE, BpEMEHHOE M BEKTOPHOE
MIPEACTABIICHUS aMILUIUTYIHO-
MOAYJIUPOBAHHBIX PAIMOCUTHAJIOB IIPU
TOHAJIBHOW U CJIOKHON MOIYJIALIUU.
AMIUTATYTHO - UMITYJBCHO -
MOAYJIUPOBAHHBIE CUTHAJIBI U UX
CIIEKTPBHI.

Pannocurnanel ¢ yrimoBou u
KBaJpaTypHOU MOAYJISIIASIMHU.
[II1pOKOIIOIOCHBIE CUTHAJIBI:
OcoOeHHOCTH aHaIKM3a PaJHOCUTHAIOB C
yriioBoi Monyssanueit. CnekTpbl
CHUTHAJIOB MPU TOHAJILHOW U CJIOKHOM

TK-7, TTK-

TK-7, TTK-
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Monysuuy. CIIEeKTpbl CHTHAJIOB CO
CMELIaHHOM aMIUIMTYHOHN U YITIOBOU
monymsiuusmu. Ksaaparypaas

MOJYJISILIUSL.
Hroro 5
Hroro 3a cemectp 18
4 cemecTp
5 Pa3pgen 5. Marematnueckoe OCHOBHBIE METOJIBI pacyeTa CIEeKTpa ToKa 3 IIK-7, IIK-
ONMCAHUE HEJMHEWHBIX LETEeN 1 Ha BBIXOJI€ HEJIMHEMHOM JIEKTPUUYECKON 9
METOJIOB UX aHaJIN3a uenu: [[puHIMIUATBHBIC OTIIMYUS MEKITY

JIMHEWHBIMU ¥ HEIMHECHHBIMU ICTISIMH.
[IprumeHeHnrne noJTMHOMUHAIBHON 1
KYCOYHO-JIMHEMHOM anIpoKCUMALUI
BOJILTAMIIEPHBIX XapaKTEPUCTHK, a TAKKeE
METOJIa OTCYETHBIX TOYEK JUIS
CIIEKTPAJILHOTO aHaIM3a KoJieOaHui B
HEJIMHEHHBIX MEIX.

Henunelinble pe30HaHCHbBIE YCUIIUTENH, 4
YMHO-KHTEJIH B MPeoOpa3oBaTesin
yacTtoThl: HenuueitHoe ycunenue u
00nacTu ero npuMeHeHus. PezonancHeie
YCUJIMTEININ, YMHOXKHUTEIHN YaCTOTHI U
npeoOpa3zoBaTesn 4acToThl. Bpemennoe u
CIIEKTPaJIbLHOE MPECTABICHUS
HAIPSYKEHUN U TOKOB B HEJIMHEMHBIX
PE30HAHCHBIX YCUJIUTENE, YMHOXKHUTETE U
npeoOpa3zoBaTesie 4acTOTHI.

MonynaTopsl aMIIUTYJHBIE, YIIIOBBIE U 3
KBaJlpaTypHble: AMIUITUTYHAS U YIJIOBas
Moaynsuu. Crioco0bl OCYIIECTBICHHUS.
WX TOCTOMHCTBA U HEJOCTATKHU.
BpemeHnHoe U CeKTpaibHOE
MPEJCTaBICHUS HAIPSDKEHUH U TOKOB.
[TpyHIMIIBI peanu3anuy KBaapaTypHOU
MoIymsiiK. BekTopHbIe uarpaMMel.

JleTekTUpOBaHUE CUTHAJIOB C 2
aMILIUTYIHOM, YIJIOBOM M KBAapaTypHOU
MOAYJSALUAMU: JIeTEKTUPOBAHUE
CUTHAJIOB C aMIUIUTYAHOM, YIIIOBOM U
KBaJpaTypHOU MOLYIISLUSMH.

ABTOT€HEpaTOPHI FTApPMOHUYECKUX 2
konebanuii: Onpenenenue
aBTOKOJI€0aTeIbHOM CUCTEMBl. MeXaHu3M
BO3HUKHOBEHUS M YCTAHOBIICHHS
Kojie0aHMii B aBTOreHeparope.
CranuroHapHBIN peKUM aBTOT€HEpaTopa,
Oananc ¢a3 u Oananc aMIIUTya. Msrkui
1 KECTKUHA PEKUMBI CAMOBO30YKICHUMN.
Cxemsl aBTOreHeparopos. RC-
TeHEepaTOpbl TAPMOHUYECKUX KOJIEOaHHH.
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Hroro 14

6 Paznen 6. 3akmtoueHue 3axnrouenue: IlepcnekTuBbI pa3BUTHS 2 IK-7, TIK-
CPENCTB M METOOB (POPMUPOBAHUS U 9
00pabOTKH CUTHAJIOB.

Utoro 2

Hroro 3a cemecTp 16

Htoro 34

5.3. Pazpesbl AMCHUILUIMHBI U MEKINCIUIIMHAPHBbIE CBSI3U € 00ecneYuBAIIMMU (P eabIIY IUMM)
U o0ecrniedyuBaeMbIMH (IOCJIEXYONUMH) TUCHUILIHHAMUA
Paznmensl MUCHUTUIMHBI U MEXIUCHUIUIMHAPHBIC CBSI3U ¢ O0CCIICUMBAIONTUME (TIPEIBITYITUMHI) U
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHE TIPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEKIUCLMILIMHAPHBIE CBSI3U

Ne paznenoB qaHHOUW MUCHMIUIMHBL, JI KOTOPBIX HEOOXOIUMO

HayMeHOBaHHE TUCIUILINH M3y4YeHHEe 00ECTICYMBAIONINX U 00€CIICUNBACMBIX JUCIUTUINH
1 2 3 4 5) 6

[IpeniecTByroume 1UCHUIIUHbBI

1 Uadopmarnka + + + + +

2 Maremaruka + + + + + +

3 Teopust ANEKTPUUYECKUX TIETICH +

4 dusuka + + + + + +

5 DneKTpOMarHUTHBIE NOJIS U BOJIHBI + + + + + +

[Tocnenyromye TMCUUATUIAHBI

1 O61as Teopust CBsI3U + + + + + +

2 Papnonepenaromue ycTpoicTaa + + + + + +

CUCTEM TeJepaaroBELIaHus

3 PaguonpuemHbie yCTpOWCTBa CUCTEM + + + + + +

pasnoCBs3H U Paio0CTya

4 CxeMOTexHHKa } + + + + + +

TEJIEKOMMYHUKAIMOHHBIX YCTPOMICTB

5 Hudposast 06pabOTKa CUTHATIOB + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIIM, (pOPMHUPYyEeMBbIX IPH U3YYEHUHU AUCUMILIMHBI, M1 BU/I0B 3aHATHI
CootBercTBHE KOMIMETEHUUN, (HOPMUPYEMBIX MPH U3YyYEHUU IUCHUIUIMHBI, U BUIOB 3aHATHUI
Mpe/ICTaBIeHo B Tabmuie 5.4
Tabmuua 5.4 — CooTBercTBHE KOMIIETEHIMH W BUAOB 3aHATUN, (QOPMHPYEMBIX NpU HU3yUYEHUU
JUCLUTUIMHBI

Bunp! 3ansatuit

@DOopMBI KOHTPOJIA

Komnerenuun

Jlexknuu
[IpakTuyeckue 3aHATUS
JlaboparopHbie pabOTHI

CamocTosiTenbHas padoTa

CornacoeaHa Ha noptane N2 14896 8



[1K-7 +

KonTpomnsHnas pabdora,

KoHCIIeKT caMOoImoATOTOBKH,
Otyet mo naboparopHoO
pabote, KommoneHt
cBOoeBpeMeHHocTH, Ompoc
Ha 3aHaTuaX, TecT

I1K-9 +

Konrtponwshas padora,

Koncnekr caMonoaroToBKH,
Otyet mo naboparopHoi
pabote, KommoneHt
cBOeBpeMeHHOCTH, Orpoc
Ha 3aHaTuaX, TecT

6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aAUMH 00yYeHUSA

He npenycmotpeno PYII

7. JlabopaTtopHble padoThI

HaunmenoBanue naboparopHsIx paboT npuBeaeHo B Tadbmaune 7.1.
Tabnuna 7. 1 — HaumeHoBaHue 1ab0paTopHBIX paboT

L
¥a)
=
]
8 2
= S
2 =
2 o
& o
3 &
HasBanus paznenos HaumeHnoBanue 1abopaTopHbIX padoT 2
¢ =
>
(=Y =
= 5
3 &
=
3
4
3 cemecTp
2 Pa3znen 2. Maremarnueckoe IIpakTHka anmapaTrypHOro aHajiusa 4 IK-7, TIK-
OTHCaHNE aHAIOTOBBIX CUTHAJIOB CHUTHAJIOB BO BPEMEHHOW M YaCTOTHOM 9
o0nacTsx
HccenenoBanne CIEKTPOB YIPaBISIOMINX 4
CUTHAJIOB
Hroro 8
3 Paznen 3. [IpoxoxaeHue [TpoxoxkaeHune ynpasisitoluX CUTHAIOB TIK-7, IIK-
aHaJIOTOBBIX CHTHAJIOB Yepes yepes JIMHEHHbIE enu 9
JMHEWHBIE JIEKTPUIECKHE TIeTTH Vitoro 4
(JIS1I)
Uroro 3a cemectp 12
4 cemectp
5 Pa3pnen 5. MaremMaTnueckoe Uccnenoanre HEMMHEWHOTO YCUITUTEIA 4 TIK-7, IIK-
OTNKCaHUE HeMHEHHBIX Lenel U U YMHOXKUTEJIS YaCTOTHI 9
METOZIOB HX aHaTM3a AMIUTATYTHBIA MOIYIISITOP
Hroro
6 Paznen 6. 3akmtoueHue HccnenoBanue qeTEKTUPOBaHUS IK-7, TIK-
aMIUTUTYJHO-MOAYIMPOBAHHBIX 9

KoJIcOaHUM
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Uroro 4
Hroro 3a cemectp 12
Hroro 24

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaunMenoBaH#e MpakTUYECKUX 3aHITHI (CEMHUHAPOB) MPUBEACHO B Tabmwmie 8. 1.
Tabnuna 8. 1 — HanMeHoBaHME MPAKTHUECKUX 3aHATHN (CEMHUHAPOB)

L
s
p=
0]
8 2
5 =
S )
HaumeHoBaHUe TPaKTUYECKUX 3aHATUN = 5
HaszBanus pasnenos Q
(cemuHapoB) = =
S 5
= 5
4 )
=
3
4
3 cemecTtp
1 Paznen 1. Beenenue PacueT pusnueckux XxapakTepuCTHK 2 I1K-7, T1K-
CHUTHAJIOB 9
Htoro 2
2 Pa3nen 2. Marematnueckoe Onpenenenue BPEMEHHbBIX U TIK-7, TIK-
ONKMCAHNUE aHAJIOTOBBIX CUTHAJIOB CHEKTPaJIbHBIX XapaKTepPU-CTUK 9
MEPUOAUYECKUX CUTHAIOB
Omnpenenenre CeKTpaaIbHbIX 2
XapaKTEePUCTUK HEMEPHUOANYECKUX
CUTHAJIOB. TeopeMsl O CIIeKTpax
[TpakTrKa mpuMeHEeHHUs YaCTOTHOTO U 2
OIIepaTOPHOI0 METOJIOB JIJISl pacyera
IIPOXO’KICHMSI CUTHAJIOB YEpE3 JIMHEUHbIE
AIIEKTPUYECKUE 1IETIH
Hroro
3 Paznen 3. IIpoxoxnenue [TpakTka npuMeHEeHUs] BpEMEHHBIX [K-7, TIK-
AQHAJIOTOBBIX CUTHAJIOB YEPE3 METOZAOB Ul pacyeTa MPOX0KIECHUS 9
JIMHEWHBIE SJIEKTPUYECKHE LN curHaios uepes JIOI]
(JISL) Htoro
4 Paznen 4. Maremarnueckoe Pacyer ciekTpasbHBIX XapaKTEpUCTUK 2 IK-7, TIK-
OINHMCAaHUE PAIMOCUTHAJIOB C MOJYTHPOBAHHBIX CUTHAJIOB 9
pa3IMYHBIMH BUIaAMU MOIYIISIIAN Vitoro 2
Utoro 3a cemectp 12
4 cemectp
5 Pazgen 5. Maremarnyeckoe AnrpokcuManus BoJIbTaMIIEPHbIX 2 [IK-7, IIK-
ONMCaHUE HEIMHENHBIX Lenen XapaKTePUCTUK HEIMHEHHBIX AJIEMEHTOB 9
MCTOZ0B MX aHAIM3a Pacuer cniekTpa Toka Ha BBIXOJE 4
HEJIMHEHHOM LIeNMU METOJOM YIJIa OTCEUYKH
Pacuer ciekTpa TOKa Ha BBIXOJIE 2
10
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HEJIMHEHHON LIEU METOIOM

TPUTOHOMETPUYECKHX (POPMYI KPAaTHOTO

aprymMeHTa

Hroro

6 Pa3pgen 6. 3akimrouenue

Uroro 3a cemecTp

Hroro

Pacuet ko1e0 aTCJIbHBIX, MOAYIAIWMOHHBIX

N ACTCKTOPHBIX XaPaKTCPUCTHUK

HUroro

IIK-7, I1IK-
9

4

12

24

tabmuie 9.1.

9. CamocrosiTesibHasA padoTa
Bunael camocrositensHOM paboThI, TPYAOEMKOCTh U (OPMHUpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B

Tabmuma 9.1 - Buasl caMoCTOSATENBHOM PabOTHI, TPYIOEMKOCTh H (POPMUPYEMBIE KOMITETCHIIUH

Hazpanus pas3acioB

Buibl caMmocTosTeIbHOM
paboThI

4 TpymoeMKOCTb,

KomneTeHIuu OopMupyemMbie

DopMbI KOHTPOJIS

3 cemecTp

1 Pa3gen 1. Beenenue

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CeMUHapam

[TpopaboTka JIeKIIMOHHOTO
marepuaia

Hrtoro

I1K-7,
I1K-9

KonTponbHas pabora,
Omnpoc Ha 3aHsaTHX, Tect

2 Pazpnen 2.
Maremarnueckoe
oInycaHue aHaJIOTOBBIX
CHTHAJIOB

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaMm

IToxroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IToxroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEKIIMOHHOTO
marepuaia

[TpopaboTKa JEKIIMOHHOTO
marepuaia

[TpopaboTKa JEKIIMOHHOTO
Mmarepuaia

OdopmieHre 0T4eTOB 10

I1K-7,
I1K-9

KontponwsHhas padora,
Ormpoc Ha 3aHATHSAX,
Otuer o n1abopaTopHoOii
paborte, TecT

CornacoeaHa Ha noptane N2 14896
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1abopaTopHBIM paboTam

OdopmieHre 0T4ETOB 110 4

1abopaTopHBIM paboTam

Utoro 25
3 Pazgen 3. Ilpoxoxknenue IlomroroBka k 2 [1K-7, KonTpomnsHas pabdora,
AQHAJIOTOBBIX CUTHAJIOB MPAKTHYECKUM 3aHATHIM, ITK-9 Omnpoc Ha 3aHATUSX,
yepes JIMHEHHbIe ceMHHapam Otyet mo naboparopHoi
3)J;¢;<Tpnqecxne LenH TpopaGoTka JIEKIHOHHOTO 1 pabore, Tect
(JISL) marepuaia

[TpopaboTka JIEKITMOHHOTO 1

marepuaia

OdopmiteHre 0T4ETOB 0 8

naboparopHbeIM paboTam

Utoro 12
4 Paznen 4. ITonroroska k 4  TIK-7, KonrtposnpHhas padora,
Marematudeckoe MPAKTHYECKUM 3aHATHIM, I1K-9 Omnpoc Ha 3ansaTusx, Tect
OTMCAHHE PAIMOCUTHAJIOB CEMHHApaM
C pasIM4HBIMHI BUAMU [TpopaboTka JIEKITMOHHOTO 1
M SN

OAYIALL marepuaia

[IpopaboTka JIEKITMOHHOTO 1

Marepualna

Hroro 6
Hroro 3a cemecTp 48

4 cemectp

5 Paznen S. ITonroroBka k 6 IIK-7, KonTponbHas pabora,
Maremarndeckoe MPAKTHYECKUM 3aHSATHSIM, I1K-9 Ormpoc Ha 3aHATHSX,
OMHCAaHNE HEIMHEWHBIX  CeMHHapam Otuer o n1abopaTopHoOii
1enei 1 MeToJ10B UxX TToAroToBKa K 6 paborte, Tect
anaimsa MPAKTHYCCKUM 3aHATHSIM,

ceMuHapaM

[ToaroroBka k 6

MPAKTHYECKUM 3aHATHIM,

ceMUHapaMm

[TpopaboTka IeKIIMOHHOTO 2

marepuaia

[TpopaboTka ITEeKIIMOHHOTO 2

marepuaia

[TpopaboTka ITEeKIIMOHHOTO 2

marepuaia

[TpopaboTka JTEKITMOHHOTO 2

Marepuana

[TpopaboTka JTEKITMOHHOTO 2

Marepuasa

OdopmiteHre 0T4eTOB 1O 6

naboparopHbeIM paboTam
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OdopmiteHre 0T4eTOB 1O 6
nabopaTropHbeIM paboTam
Utoro 40

6 Pazgen 6. 3akimouenue  I[loaroroska k 4  TIK-7, KontponsHas padora,
MPAKTUYECKUM 3aHSATHUSIM, I1K-9 Onpoc Ha 3aHATHSX,
ceMUuHapaMm Otuer o naboparopHoii
[TpopaboTka JIEKITMOHHOTO 2 pabore, Tect
marepuaia
OdopmieHre 0T4eTOB 10 4
J1abopaTopHBIM paboTam
Htoro 10

Hroro 3a cemectp 50
[ToaroroBka u crada 36 DKk3aMeH
HK3aMeHa

Hroro 134

10. KypcoBas pab6ora (mpoekr)
He npenycmorpeno PYII

11. PeiiTunroBas cucremMa AJIsl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. BanjabHble OLEHKHU JJIS1 3J1eMEeHTOB KOHTPOJISI
Tabnuna 11.1 — banibHbIe OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DJeMeHTHI y4eOHO 0ast 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMeCcTpa
3 cemecTp
KommoneHT 6 6 6 18
CBOEBPEMEHHOCTH
Koncnekr 6 4 2 12
CaMOMNOATOTOBKH
KonTponbHas pabota 8 16
Ormpoc Ha 3aHATUIX 10 18
Otuer no nmaboparopHoii 6 12 18
pabote
Tect 6 6 6 18
Htoro makcumym 3a 24 44 32 100
nepuos
Hapacraromum urorom 24 68 100 100
4 cemectp
Komnonent 4 6 6 16
CBOEBPEMEHHOCTH
Koncnekr 3 3 3 9
CaMOTIOATOTOBKHU
OTuer no naboparopHoii 12 24 36
pabote
13
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Tect 3 3 3 9
HToro Makcumym 3a 10 24 36 70
epuoa

OK3aMeH 30
Hapacraromum nrorom 10 34 70 100

11.2. IlepecyeT 0aJI710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadmmie 11.2.
Tabnuma 11. 2 — [lepecyer 6ayIOB B OLIEHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBLHON TOYKH OrneHka

> 90% ot MakcuManbHOW cyMMBI O6atoB Ha aaty KT 5

Ot 70% no 89% ot makcuManbHON CyMMBI Oai10B Ha aary KT

4
Ot 60% 10 69% OoT MakcuManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMaabHOU cyMMbI OasuioB Ha nary KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0O M MEKITYHAPOAHYI0 OLIEHKY
[TepecueT cymmbl 6alJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle
11.3.
Tabmuna 11. 3 — Ilepecyer cymmbl 6IIIOB B TPAIULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Hrorosast cymma Gaiios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TJIMYHO)
85-89 B (ouensn xoporo)

4 (xopor1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTacHtio)
2 (meynoneTBopuTenbHO) (HE Huxe 60 6annos F (HeynoBieTBOPUTEIHHO)

3aYTEHO)

12. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE o0ecTiedeHue TUCHUIINHBI

12.1. OcHoBHasi auTEparypa
1. Paamorexnmyeckue nenu u curHaibl. Yacts 1 Teopust curHaJIOB U JTMHEHHBIE 1IeNH: Y4eOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnexkrpoHHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, nara oopamenus: 10.02.2017.
2. Panmorexnudeckue 1nenu u curHansl. Yacte 2 JluckperHas oO6paboTKa CUTHAIOB U IU(PpOBast
bunpTpanus: Yuebnoe mocodbue / Kaparaesa H. A. - 2012. 257 c. [DnexTpoHHbIi pecypc| - Pexum
nocrtyna: https://edu.tusur.ru/publications/2799, nara obpamenus: 10.02.2017.

12.2. lonosHuTEIBbHAS JIUTEPATYPA

1. Backakop C.H. Pagmorexuumueckue Iiend W curHaigel. M.: Beicmr. mxoma, 2003.-462c.
(manunune B Oubnuoreke TYCVYP - 69 3k3.)

2. Tonoposckmit N.C. PamnorexHudeckue IeNu U CUTHAIBL: yaeOHOe mocoOure JiIs By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubepr Y.M. llenm, curHamsl, cucteMbl: B 2-X dactsax./Ilep. C annr-M.: Mup, 1988-
Y1.336¢.,42.360c. (Hamuuue B Oubamoreke TYCVYP - 71 3k3.)

4. Cubept Y.M. llenu, curnansl, cucremsl: B 2-x dactsax./Ilep. C anm.-M.: Mup, 1988-U 1 -
1988, 336¢ (manuume B Oubmmoreke TYCVYP - 39 5k3.)
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5. Cubepr YM. lenu, curnansl, cuctemsl: B 2-x vactsax./Ilep. C anri.-M.: Mup, 1988-u 2 -
1988, 360c (manmune B Oudmoreke TYCVYP - 32 5k3.)

12.3 Y4eOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre MOCo0us

1. Paamorexnuueckue 1enu u curnaibl. Yacte 1 Teopus curnaiioB v JquHeHbIe Henu: Y4eOHO-
Meronuueckoe mocodue / Kaparaera H. A., Kucenes I1. C. - 2012. 34 c. [DaekTpoHHbIi pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/2790, nara obpamenus: 10.02.2017.

2. Pammorexnmueckwe 1iend u curHanel. Y. 2 HenuneliHas panuoTexHuka: YdeOHOE
Metoandeckoe nocooue / Kamunckuit B. JI., Tenpmyxosckas JI. U. - 2012. 27 c. [DnekrponHslit pecypce] -
Pexxum noctyma: https://edu.tusur.ru/publications/2791, nara o6pamenns: 10.02.2017.

3. Pagmorexnuueckue menu W curHaiuel. JluckperHas o0paOoTka CUTHaNIOB W IHdpoBas
dbunpTpanus: Mertonuyeckre yKa3aHus 110 BBIIOJHEHHUIO KypcoBoi pabotsl / Kaparaera H. A. - 2012. 70
c. [Dnmekrponnsiit pecype] - Pexum mocryma: https://edu.tusur.ru/publications/2792, mara oOpareHus:
10.02.2017.

4. Panuorexnuueckue menu u curHaiael. Yacte 1: JlabGoparopHblii MpakTUKyM IO Kypcy
«PagrorexHuveckue 1eny U curHajiably. Teopus curHaioB. / Kaparaesa H. A., boromonor C. U. - 2013.
36 c. [DnekTpoHHBIH pecype] - Pexxum moctyna: https://edu.tusur.ru/publications/3417, nata oOparieHus:
10.02.2017.

5. Pammorexnmueckne nenu u curHaigbl. Yacte 2: JlaGopaTopHbIM MNPaKTUKYyM IO KypcCy
«PannoTexHuueckue Liend W curHaibl». Hemuneiinele nenu. / boromonos C. M., Kamunckuii B. JI. -
2013. 29 c. [Onekrponublii pecypc] - Pexwum moctyma: https://edu.tusur.ru/publications/3418, nara
obpamenus: 10.02.2017.

6. PamuorexHudeckue 1€MW W CHUTHAIBL: MeETOOUYECKHE YyKa3aHWUs [0 OpraHu3aluu
camocTtosTenbHoil pabotel / boromonos C. U. - 2012. 25 c. [OnekrponHslit pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1638, nara oopamenus: 10.02.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA 1JIsl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbSI

Y4eOHO-MeTOUYEeCKUE MaTepHallbl Al CAaMOCTOSTENBHON U ayAUTOPHON PabOThl 00YYarOIIMXCS
W3 YHrCjia UHBAJINUI0B HpeIIOCTaBJ'IﬂIOTCSI B Q)opMax, aI[aHTI/IpOBaHHBIX K Ol"paHI/ILIeHI/IﬂM nux SHOpOBI)SI 158
BOCIIpUSATHS UH(DOPMAITUH.

JLJist 11 ¢ HAPYILIEHUSIMU 3PEeHUs:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIeYaTHON (hopMe YBETUUECHHBIM HIPUPTOM.

Jlis1 InI ¢ HAPYIIEHUSIMU CJIyXa:

— B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHO (opme.

JIiis1 1ML ¢ HAPYIIEHUSIMU ONIOPHO-BUTaTeJIbLHOI0 annapara:

— B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo (hopme.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBI M TpedyeMoe
NporpamMMHoe odecrneyeHmne
1. 1. KommnbioTrepHblii na0opaTopHbId NpakTHKYM MO Kypcy "PanmorexHudeckue uLenu u
curHane" — M.: BHTHUIL, 2008. - Ne50200800874 (CsunerennctBo Ne 10434 06 otpacneBoit
peructpaiuu pasz-padborku B «OTpacieBoM (QoOHAE alropuTMoB U mporpamm» ot 25.04.2008 Mocksa)
Pexxum mocty-mna: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

13. MarepuajibHO-TeXHHYECKOe o0ecnedyeHue U CIUTITHHbI
13.1. O0mue TpedoOBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIMHBI

13.1.1. MarepuabHO-TeXHH4YECKOe o0ecrevyeHue 1Jisl JIeKIIUOHHbIX 3aHATHIl
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIYAIBHBIX KOHCYIBTAIUH,
TEKYIIEro KOHTPOJIS M TMPOMEXYTOUHON aTTeCTAI[MH HCIIONb3yeTCs ydeOHas aylTuToOpusi, ¢ KOJTMYECTBOM
MocagoYHbIX MecT He MeHee 70, o0opynoBaHHAs AOCKOW M CTaHIapTHOW yueOHOo#l mebenbio. VmeroTcs
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HarjsiAHbIC II0COOM B BUIC HpCBGHTaL[I/Iﬁ 110 JICKIIMOHHBIM pas3jicjiaM AUCHUIIIIAHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOe o0ecneyeHne JAJIsl MPAKTUYeCKUX 3aHATHI
Jlnst mpoBeieHUs 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWBUIYaJTbHBIX KOHCYJIBTAIIHH,
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIIMH HCIIONB3YETCs yueOHasl ayAuTOPHs], ¢ KOJIMYECTBOM
MocagouHbIX MecT He MeHee 70, o0opynoBaHHAs TIOCKOM M CTaHAApTHOW ydeOHON mebenbio. Mmerorces
HaTJISITHBIE TOCOOUS B BHJIE TIPE3CHTAIIHIA TT0 JIEKIIMOHHBIM pa3ieiaM JUCIUTUINHEI.

13.1.3. MarepuaJibHO-TeXHHYECKOe oOecredeHme J1Jis1 J1a00paTopHbIX pador

Jns  npoBeneHus  1aOOpPaTOPHBIX — 3aHATHA  MCIONB3YeTCs  y4eOHO-HCCIeN0oBaTeIbCKast
BBIUUCIIUTENIbHAS J1aboparopusi, pacnojoxkeHHas 1o aapecy 634034, Tomckas oGmactb, TI. ToMmck,
Bepmununa ynuna, . 74, 3 atax, aya. 314. 16 pabouux cranumii Ha 6a3e mporeccopoB Intel Core 15;
auaroHanb MoHUTOpoB 24", Oneparnmonnas cucrema: Microsoft Windows 7 IIporpammuoe obecrieuenue:
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 o0ecrnedyeHue JAJIs1 CAMOCTOSTEeIbHOM padoThl

Jns  npoBeneHus  1aOOpPaTOPHBIX — 3aHATHHA  MCIOJNB3YeTCsl  y4eOHO-HCCIeN0oBaTeIbCKast
BBIUMCIIUTENbHAs Jlaboparopus, pacnojoxkeHHass no azapecy 634034, Tomckas ob6nacth, . ToMck,
Bepmmnuna ynuna, 1. 74, 3 stax, ayn. 314. 16 pabounx crannuii Ha 6a3e nporeccopos Intel Core i5;
araroHanb MOHUTOpOB 24", OnepanuonHnas cucrema: Microsoft Windows 7 IIporpammuoe obecrieuenue:
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-TeXHHUYECKOEe o0ecneyeHne TUCHUIIMHBI JIsl JIMI[ ¢ OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenne nucuuruinHbl dunamMu ¢ OB3 ocyiecTBiasieTcs: ¢ UCMOIb30BAaHUEM CPENICTB 00yUeHUs
00IIEro M CIeuaJIbHOrO Ha3HAUCHUS.

[Ipu oOy4yeHHH CTYIEHTOB € HAPYUIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/nepenadn yueOHoi nH(opMauu B JOCTYMHBIX (popMax AJisi CTYIEHTOB C HapyIICHUSAMHU CIyXa,
MOOWJIBHOW CHUCTEMBl OOy4YeHHsI HJisi CTYICHTOB C HWHBAJIMIHOCTHIO, MOPTATUBHOW WHIYKIIMOHHOM
CUCTeMbI. YueOHas ayauTOpHs, B KOTOpPOW 0OydaroTCs CTYIEHTHI C HapyIIEHHUEM cllyXa, 000opydoBaHa
KOMITBIOTEPHON TEXHUKOW, AyNTUOTEXHUKOUW, BUJICOTEXHUKOH, AIEKTPOHHOM JTOCKOW, MYIbTUMEIUWHOU
CHCTEMOM.

[Ipu oOy4yeHHH CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMU TIPETYCMOTPEHO HCIOIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPHUSIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WJIM Cllaii[ia Ha KpaHe) MPHY MOMOIIY BUICOYBEIUIUTENICH TSl YIaJIEGHHOTO TTPOCMOTpa.

[Tpu oOy4eHHU CTYICHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABHUIATEJBHOI0 aNMaparTa HCIOIL3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIIMU U JPyrue TEXHUYECKHUE CPEACTBA IMpHEMa/Tiepeaadn
yueOHOU MHGOpMAIMU B JOCTYMHBIX (OpMax A CTYAECHTOB C HAPYIIEHUSMHU OIMOPHO-IABUTATEILHOTO
amnmapara, MOOMIIBHOW CHCTEMbI O0yUYeHUS IS JIFOJIEH C MHBATUIHOCTBIO.

14. ®oH1 OLICHOYHBIX CPEACTB

14.1. OcHoBHbIE TpeOOBaHMS K (OHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEHIalluu
q)OH)I OLCHOYHBIX CPCACTB W THUIIOBBIC KOHTPOJIBHBIC 3adaHHWs, HCIIOJIB3YEMBIC JId OICHKU
c(OPMUPOBAHHOCTH U OCBOCHHS 3aKpPEIUJICHHBIX 3a JUCIUIUIMHON KOMIIETEHIIUHA TPU MPOBEICHHUH
TEKyIleH, IPOMEKYTOUHOM aTTecTaliy Mo AUCIUILTIMHE IPUBEICH B MIPHIIOKEHUH K paboyeil mporpaMme.

14.2 TpeGoBanusi K (POHIY OLIEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
Jis CTyneHTOB C HMHBAJIMIHOCTBIO MPEAYCMOTPEHBI JOMOJHUTEIBHBIE OIICHOYHBIE CpEICTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIuIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJIS1 CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHToB

Bupl TOTOTHATENEHBIX OICHOUYHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB 00yUCHUS

C "apyuieHusIMU
ciyxa

TecTpl, MUCbMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy1eCTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IIPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

C OI'paHUYCHUSAMMU 110 TeCTBI, IIUCBMCHHBIC CAMOCTOSTCIIbHBIC

00LIEMETULIUHCKAM

IIOKa3aHUsAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[Tpeumy1iecTBEHHO MpOBEpKa
METOJIaMHU, UCXO/ISl U3 COCTOSHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAMH M0 OLEHOYHBIM CPeICTBAM JIJIs JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSA

Hns crynentoB ¢ OB3 mnpenycmarpuBaercst goctymHas ¢(opMa MpeAoCTaBICHUs 3aJaHUil
OIICHOYHBIX CPEJICTB, & UMEHHO:

— B MIe4aTHOU (opme;

— B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

— MPEeOCTaBIICHUE 3aaHHsI C UCIIOIB30BAHUEM CYpIOTIEPEBOIA.

CryaeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMUMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC
BOMPOCHL. [[71s1 TakuxX CTYIEHTOB MpeaycMaTpuBaeTcs AOCTyMHas ¢opMma MPEeIOCTaBICHUS OTBETOB Ha

3aJaHus, a UMCHHO!

- INNUCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB HA KOMITIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/I$I WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
mpeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B q)opMax, aaalITUPOBAHHBIX K OTPaHUYCHHUAM HUX 3010POBbA U BOCIIPHUATUA

uHpOpMaLUu:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

— B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPHUQPTOM.
JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opme.

JJ1s1 1M1 ¢ HApYUIEHUSIMH OTIOPHO-IBUTATEJILHOTO anmapara:
— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;
— B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCS ¢ MHBAUAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHHSI MOXKET MTPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(pakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHalIOB (THUIIOBBIC
3a/auu (3aJaHusi), KOHTPOJIbHBIE PA0OTHI, TECTHI U AP.) U METOIOB UX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
JUTSL U3BMEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCHEBAEMOCTHU U MIPOMEKYTOYHOM aTTECTAlUU CTYECHTOB.

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

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-7 TOTOBHOCTBIO K H3Y4EHHIO HAYYHO- Jlo/KeH 3HaTh -OCHOBHBIE IMIOHATHUSA B
TEXHUYECKOW MH(POPMAIIUH, OTEYECTBEHHOTO U 00JIacTH nepeaadn HHpopMaly B
3apy0eKHOTO OIbITA 10 TEMAaTUKE IPOEKTa MH(POKOMMYHUKAIIMOHHBIX CUCTE-MaX; -
[1K-9 YMEHHUEM IIPOBOAUTH PACUETHI 110 IIPOCKTY TEH/EHIF PasBATHA B 001acTH

MH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTUH U
CHCTEM CBS3U; -METOAbl MATEMATHYE€CKOTO
aHaJM3a, YKCIIEPUMEHTAIBHOIO
HCCIIEIOBAaHNS U KOMIIBIOTEPHOTO
MOZEIIMPOBAHUS PAAUOTEXHUUECKUX
CUTHAJIOB U LIENIEN; -aJrOPUTMBI pacuera
XapaKTEPUCTUK YCTPOICTB U CUCTEM CBS3H,
B TOM YHCJIE, U C UCIIOIb30BAHUEM
CaMOCTOATENIBHO CO3aBaEMbIX
OPUTHMHAJBHBIX IPOrPaMM; -METOJUKHU
MIPOEKTUPOBAHUS YCTPOMCTB U CUCTEM
CBSI3H, B TOM YHCJIE, U C UCIOJIb30BAHUEM
CpEICTB aBTOMAaTU3alMU IPOECKTUPOBAHUS,

CETeU, COOPY)KEHUM U CPELCTB
WH()OKOMMYHHKAIIHA B COOTBETCTBUU C
TEXHUYECKUM 33JJaHUEM C HCIOJIb30BAHUEM KaK
CTaHJIAPTHBIX METOAOB, IPUEMOB U CPEACTB
ABTOMATHU3AIMU IPOECKTUPOBAHUSA, TAK U
CaMOCTOATEJIBHO CO3AaBAEMbIX OPUTHHAIBHBIX
porpamm

;
JomxeH yMeTh - IPOBOAUTH aHAIN3
TEXHUYECKOW MH(POPMAIIUU B paMKax
ONpEeNIETICHHON TEMAaTUKH; - OCYILIECTBIISITh
MOMCK M aHaJIN3 UHPOpMAIIHH,
MIPEICTABICHHON B Pa3IMYHBIX
HMCTOYHHUKAX; - PACCUUTHIBATH U U3MEPATH
CIIEKTPAJIbHBIE XapaKTEPUCTUKU
AHAJIOTOBBIX CUTHAJIOB M IIEIEH; -
MIPOBOJUTH PACUETHI 110 IPOEKTY CPENICTB
MH(POKOMMYHHKAIIUN B COOTBETCTBUU C
TEXHUYCCKHUM 3aJaHUEM; - HCIIOJIb30BaTh
METOJIMKH MIPOSKTUPOBAHUS YCTPOUCTB U
CHCTEM CBS3H, B TOM YHCIIC, B C
WCIIOJIb30BAaHUEM CPEJICTB aBTOMATHU3AIUN
MPOEKTUPOBAHUS. ;

JlomkeH BiIaseTh - HAaBBIKAMU PaOOTHI C
TEXHUYECKOU JTOKYMEHTALUEHN, B TOM
4yucIIe, Mpy MOUCcKe HHHOpPMaIUH; -
HABBIKAMH CaMOCTOSITETLHOW paboThI Ha
KOMIIBIOTEPE M B KOMITBIOTEPHBIX CETSIX; -
HaBBIKAMH TEOPETHYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUN
npeoOpa3oBaHUil CUTHAIOB B
PaIMOTEXHUYECKUX IIEMAX B paMKax
(U3UYECKOTO HIKCIIEPUMEHTA U
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KOMITbIOTEPHOTO MOJICIUPOBAHUS; -
METOJIMKaMH pacyeTa XapaKTePUCTUK
CpeacTB MHPOKOMMYHUKAILIUHN; -
HaBBIKAMU MPOEKTUPOBAHUS Y3JI0B U
YCTPOICTB cpeAcTB NUH(POKOMMYHHUKAIUI B
COOTBETCTBUU C TEXHUYECKHUM 3aJJaHUEM. ;

OO01ue XapakTepUCTUKU MOKa3areled U KpUTEpUEeB OLEHUBAHUS KOMIIETEHLMH Ha BCEX ATamax
MPUBEACHBI B TabimIe 2.
Tabmuma 2 — O0mue XapakTEPUCTHKHU TTOKa3aTeIeii 1 KPUTEPUEB OLICHUBAHUS KOMITETCHIIMHA 110 dTaram

[Tokazarenu u
3HaTb YMeTs Bnanets
KPUTEpUH
Otnuuno (Beicokuit OOnamaer paktuyeckumu  OOnagaeT 1Uarna3oHoOM KonTpomupyet padory,
YPOBEHbB) U TEOPETHUECKUMHU NPAaKTUYECKUX YMEHUH, MIPOBOAMT OLICHKY,
3HAHMSMU B IIpE/Ieax TpeOyeMBbIX ISl pa3BUTHSL | COBEPILEHCTBYET ACHCTBHS
n3y4aeMoil obiacTu ¢ TBOPYECKUX PEIICHHH, paboThI
NOHUMaHHEM TPAHUIL abcTparupoBaHUs
IPUMEHUMOCTHU pobiemM
Xopomio (6a3oBbiii  3HaeT dakTel, mpuHIMIEL, OOnagaeT quana3oHoOM bepeT oTBETCTBEHHOCTH 32
YPOBEHB) IpoIIeCChl, o0mIHe NPaKTUYECKUX YMEHHUH, 3aBepIICHHE 33/1a4 B
HOHSTHSA B TIpeesax TpeOyeMBbIX ISl pEILICHNsI | MCCIIEA0BaHUM,
u3y4aeMoii obiaactu OTIpeIeNIEHHBIX MPOOJIEM B TIPUCTIOCAOIMBAET CBOE
00J1aCTH HCCIIeIOBAHUS MOBE/ICHHE K
00CTOSITETLCTBAM B
pelIeHuy mpooiem
VYnosnerBopurenbH  Obnagaer 6a30BbIMU Oo6mnagaeT OCHOBHBIMU Paboraer npu npsimom
0 (OpOroBbIH OOIIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HAOIIOCHUN
YPOBEHB) JUTSL BBITIOJTHEHHSI TTPOCTHIX
3ajaq

2 Peanu3zanusi koMneTeHIuii

2.1 Komnerenuus IK-7

[1K-7: TOTOBHOCTBIO K W3YYEHHIO HAyYHO-TEXHMYECKOW MWH(OpPMalMU, OTEYECTBEHHOIO U
3apy0eKHOTO OIbITa [0 TEMAaTUKE MPOEKTA.

s popmMupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJl ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMY, TPUMEHSEMBIE Ul JTOTO BHJbI 3aHATUM M MCIOJIB3YEMBIE CPENCTBA OLICHUBAHMS
MIPE/ICTAaBICHBI B TabuIiie 3.

Tabnuna 3 — Dranel GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

Cocrasn 3HaTh VYMeTh Bmagets
Conepxanue OCHOBHBIE TTOHATHS B NPOBOAUTH aHATN3 HaBBIKaMU pabOTHI C
3TaIoB obnacTu epenaqan TEXHUYECKOU TEXHUYECKOMN

uHpOpMaIUH B UH(OPMALIMU B paMKax JIOKYMEHTAIHEH, B TOM
MH(POKOMMYHUKAITMOHHBIX  OIPEJeICHHON TEMaTUKA ~ YHUCIIE, TIPH TTOMCKE
cucTeMax; TeHJICHIINU OCYILECTBIIATh TOUCK U uH(pOpPMaIUH; HaBbIKAMU
pa3BuTHs B o01acTu aHayn3 uHpopmanumy, CaMOCTOSITENIbHON paboThI
MH(POKOMMYHUKAIIMOHHBIX TPEICTaBIECHHON B Ha KOMITBIOTEPE U B
TEXHOJIOTHIA U CHCTEM Pa3IMYHBIX UCTOUYHUKAX.  KOMIBIOTEPHBIX CETSX.
CBSI3H.
Bunpl 3ansTHin e [IpakTuueckue e [IpakTnueckue e JlaGoparopHbie
3aHSTHS, 3aHSTHS, paboTHI;
e JlaGopatopHsble e JlaGopatopHsble e CamocTosTenbHas
paboTHI; paboTHI; paborta;
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o Jlekmmu;
e CamocTosTeabpHas
pabora;

o Jleknuu;
e CamocTosTeIpHas
pabora;

Ncnonp3yemblie
CpeacTBa
OIICHUBAHUS

e KonrponbHas pabora;
e Ortyer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e KoHncnekr

e KonrponbHas pabora;
e Ortyer no
nabopaTropHoii pabore;
e Ormpoc Ha 3aHATHSIX;
e KoHcnekr

e Otuer o
naboparopHoii pabote;
e 3ayer;

e DK3aMeEH;

CaMOIIOJTrOTOBKH; CaMOIIOJrOTOBKH;
e Tect; e TecT;
e 3ayer; e 3ayer;
e DK3aMeEH; e DK3aMeEH;
@opMylIMpoBKa IOKa3aTeled W KPUTEPUEB OLICHUBAHUS JIaHHOM KOMIIETEHIMHU IIPUBEACHA B
Tabnuue 4.
Tabmuua 4 — I[Tokazarenu U KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMM Ha 3Tarax
Cocras 3HaTh Y™mers Bnagers
Orinyno ® aHAJIN3UPYET CBS3U ® yMeeT IpaMOTHO ® YBEPEHHO BJaJleeT
(BBICOKMH YPOBEHB)  MEK/y Pa3THYHBIMU BBIPa)KaTh U JI0Ka3blBaTh  HAaBBIKAMM PaOOTHI C
MOHATUSIMH B 00J1aCTH IIOJIOXKEHMSI IPEIMETHON | JIMTEpaTypHBIMU
nepeaayyd HHGopMaluy; ;  00JIACTH 3HAHUS C VCTOYHHUKAMH ;
® UHTEPIPETUPYET UCIIOJIB30BaHUEM e CcBOOOJHO BJIa/IEET
MIPUEMBI U PE3YJbTAThI apryMeHTOB; ; pa3HbIMH criocobaMu
aHaJIM3a TEXHUYECKOU e CBOOOJHO NMPUMEHSIET = TNPEACTABICHUSA
nHpOpMaIu. METOJIBI PEeUICHHUS 3a7a4 B HH(pOpMaInu;
HE3HAKOMBIX CUTYyalUsX.
;
Xopowo (0a30BbI | e MOHMMAET CBA3M ® KOPPEKTHO BBIPA)KAET, = ® BIIAJEET HABBIKAMU
YPOBEHb) MEXy pa3IndHbIMU Y JI0Ka3bIBaTh C paboThI €
MOHATHUSIMH B 00JIaCTH HCIIOJIb30BaHUEM JUTEpPaTypPHBIMU
nepeaayd HHGOPMaIUK; ; apryMEHTOB IOJIOKEHUS =~ HMCTOYHHUKAMU
® [PE/CTABISCT MPUEMBI  IPEIMETHOM o0nactu ® BJIAACCT Pa3HBIMU
U pe3yibTarhl aHAIN3a 3HAHMUS; ; crocobamu
TEXHUYECKOU ® CaMOCTOSITEIIBHO IIPEICTABIICHUS
nHpopMaIuu.; MOIOMPAET METO/IbI uH(popMaIuy;
peleHus npobiem;
VIOBJIETBOPUTEIBH =~ ® faeT ONpe/eIeHUs e yMmeeT paboTaTh co ® BJIaJicCT
0 (TIOpOroBLIi OCHOBHBIX ITOHSTUH B CIIPaBOYHOM TEPMHUHOJIOTHEN B
YPOBEHB) obyacTu nepeaadn JUTEPaTypoH; ; peaMEeTHON 00JIacTH
uHpopMau; ; ® yMEeT MPEJICTABIATh 3HAHUA, ;
® BOCIIPOU3BOIUT pe3yJIbTaTsl CBOEH ® Croco0eH KOPPEKTHO
OCHOBHBIE ITOJIOKECHUS paboTsI; IPEICTaBUTh 3HAHUSA U
aHaJIN3a TEXHUYECKOU nHpopmaruio;
uHpopMaIu. ;
2.2 Komnerenuus IMK-9
[IK-9: ymeHumeM mpOBOAUTH pacdyeTbl 10 IPOEKTYy CETEeH, COOPYKEHMMl U CpPEICTB

WH()OKOMMYHHUKAIIMA B COOTBETCTBHHM C TEXHUYECKHUM 3aJJaHHEM C UCIOJIb30BAaHUEM KaK CTaHJAPTHBIX
METOJIOB, TIPUEMOB U CPEJICTB aBTOMATH3alMHM MPOEKTUPOBAHUS, TaK M CAMOCTOSTEIHLHO CO3/1aBaCMBIX
OpPUTHHAJILHBIX MTPOTPamMM.

Jns popmupoBaHMs KOMIETEHIIMA HEOOXOIUMO OCYHIECTBUTH PSJ ATAOB. DTarbl POPMUPOBAHUS
KOMIETEHIIMU, TPUMEHSEMbIE MJii 3TOr0 BHJbI 3aHATUH U HUCIOJIb3yEeMbIE CPEICTBA OLIEHUBaHUS
MpeJICTaBICHbI B Ta0NHIIE 5.
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Tabnuma 5 — Dtansl GopMUPOBaHUS KOMIIETESHITMH U UCIIOIb3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue aJTOPUTMBI pacueTa MIPOBOAUTH PACUYETHI 11O METOJIMKaMH pacyeTa
JTaIloB XapaKTEPUCTHK YCTPONCTB TMPOEKTY CPEICTB XapaKTEPUCTUK CPEIICTB

Y CUCTEM CBA3U, B TOM
4uCIIe, U ¢
HCIIOJIb30BaHUEM
CaMOCTOSITEJIBHO
CO371aBaEMbIX
OPUTMHAIIBHBIX IIPOTPaMM;
METOAUKHU
MIPOEKTUPOBAHMS
YCTPOMCTB U CUCTEM
CBA3H, B TOM YHUCIIE, U C
HCIIOJIB30BAaHUEM CPELICTB
aBTOMAaTHU3alUU
MIPOEKTUPOBAHUA.

WH()OKOMMYHHKAIIHA B
COOTBETCTBHU C
TEXHUYECKHUM 3aJaHUEM,
HCIIOJIB30BaTh METOIMKH
MPOCKTUPOBAHHUS
YCTPOMCTB M CUCTEM
CBSI3H, B TOM YHCIIE, U C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTH3aIUU
IIPOCKTUPOBAHUSI.

MH(POKOMMYHUKAIHH;
HaBBIKAMH
MPOCKTUPOBAHHUS Y3JIOB U
YCTPOMCTB CPECTB
WH()OKOMMYHHKAIIHA B
COOTBETCTBHH C
TEXHHYECKHM 3aJaHUECM.

Bune! 3aggatuii

Ucnonb3yemblie
CpencTBa
OIICHUBAHUS

e [IpakTueckue
3aHATUS;

e JlaboparopHsbie
paboThI;

o Jlekiuuy;

e CamocrosiTenbHas
pabora;

e KonrtpomnbHas pabora;
e Ortyer o
nabopaTopHOit padoTe;
e Ornpoc Ha 3aHATHSIX;
e Koncnekr

e [IpakTnueckue
3aHATUS;

e JlaboparopHsbie
paboTHI;

o Jlekiuuy;

e CamocrosiTenbHas
pabora;

e KonrpomnbHas pabora;
e Ortyer o
naboparopHoii pabore;
e Ornpoc Ha 3aHATHSIX;
e Koncnekr

e JlaGoparopHbie
paboTHI;

e CamocTosiTenbHast
pabora;

e Ortuer 1o
nabopaTtopHoii pabore;
e 3auer;

e DK3aMeEH;

CaMOIIOATOTOBKH; CaMOIIOATOTOBKH;
o TecT; o TecT;
e 3auer; e 3auer;
e DK3aMeH; e DK3aMeH;
@opMynupOBKa MOKa3zaTejael M KPUTEPHUEB OLICHUBAHUS JAHHOW KOMIIETEHIIMM NPHUBEICHA B
Tabmure 6.
Tabnuna 6 — [Tokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarmax
Cocrasn 3HaTh VYMeTh Bmangets
Otinnuano e 000CHOBBIBAET ® TPaMOTHO MPOBOJIUT ® YBEPEHHO BIIAJIEET

(BBICOKHUY YPOBEHB)

aJIrOPUTMBI pacuera
XapaKTEPUCTHK y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHHKAIIHH; ;

® aHAJIU3HPYET
METOJIUKHU
MMPOEKTUPOBAHUS y3JIOB H
YCTPOMCTB CPEICTB
WH(POKOMMYHHKAITUH. ;

pacueTsl MO MPOEKTY
CPEICTB
MH()OKOMMYHHKAIINH B
COOTBETCTBHUU C
TEXHUYECKUM 33J[aHUEM;
;

® YBEPEHHO MPUMEHSIET
AITOPUTMBI pacyeTa
XapakTEPUCTUK Y3J10B U
YCTPOMCTB CPEICTB
WH(POKOMMYHHKAITUH. ;

HaBBIKAMH pacueTa
XapaKTEPUCTHK Y3JIOB
YCTPOMCTB CPEIICTB
HMH()OKOMMYHHKAIIHI; ;

® CBOOOJIHO HUCHOJB3YET
pUEMBI
MIPOEKTUPOBAHUS Y3JIOB U
YCTPOMCTB CPENICTB
MH()OKOMMYHHKAIIHA.

Xoporo (6a30Bbrit
YPOBECHb)

® TIOHMMAET AJITOPUTMBbI
pacueTa XapakTepUCTUK

® CaMOCTOSTEIIBHO
IIPOBOJUT PACYETHI 110

® BIIaJICET HABBIKAMU
pacueTa XapakTepUCTUK
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VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIHA
YPOBEHD)

ACATCIIBHOCTH,

XaPAKTCPUIYIOIINUX I3TAllbl

y3JI0B U YCTPOMCTB
CPEICTB
WH(POKOMMYHHUKAIINH; ;

® ApPryMEHTHPYET
MOPSIA0K
MIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHUKAIIHA.

® BOCIPOHU3BOJUT
OCHOBHBIE TTOJIOKEHHS
pacyera XapaKTepUCTUK
Y3J10B U YCTPOUCTB
CpeACTB
WH(POKOMMYHHUKAITUH; ;
® LMeEeT Npe/ICTaBlICHUE
0 METO/IMKax
MPOEKTUPOBAHUS y3JIOB U
YCTPOMCTB CPEJCTB
MH()OKOMMYHHKAIIHH. ;

MIPOEKTY CPENICTB
MH(POKOMMYHHUKAIUH B
COOTBETCTBHH C
TEXHUYECKUM 3aaHUEM;
;

® KOPPEKTHO MPHUMEHSET
QITOPUTMBI pacyera
XapaKTEPUCTUK y3JIOB U
YCTPOMCTB CPEICTB
MH()OKOMMYHUKAINIA. ;

® yMeeT IPEACTaBIIATh
pe3yabTaThl PacCYETOB
XapaKTEepPUCTUK Y3JIOB U
YCTPOMCTB CPEICTB
UH(GOKOMMYHUKALIUH; ;
® yMeeT paboTarh Co
CITPABOYHOM
JUTEPATYPOH;;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS
I[J'IH pcain3dali BbIIICIICPCUMCIICHHBIX 3aJ1a4 06yquH$[ HCIIOJIB3YIOTCA THUIIOBBIC KOHTPOJIBHBIC
3alaHuA WM UHBIC MaTCpurallbl, H€O6XOIII/IMI>IG JJIs1 OICHKH 3HaHI/II71, YMGHHfI, HaBBIKOB U (I/IJII/I) OIIbITa

00pa3oBaTebHOI MPOTrPaMMBI, B CJICIYIOIIEM COCTaBE.

CIIEKTpax

3.1 Bonipochl Ha caMONOATOTOBKY
— Pacuer ¢pu3nueckux XapakTepUCTHK CUTHAJIOB

— Omnpenenenne BpEMEHHBIX U CIIEKTPAJIBHBIX XapaKTEPUCTUK NEPUOANYECKUX CUTHAJIOB

— Omnpenenenne CHEKTPAIbHBIX XapaKTEPUCTHK HENEPUOJUYECKUX CUTHAIOB. Teopemsl O

y3JI0B U YCTPOMCTB
CpeAcCTB
WH()OKOMMYHHKAITUH; ;
® JCIIOJIB3YET MPUEMBI
IPOEKTHPOBAHUS Y3-JIOB
U YCTPOWCTB CPEICTB
UH(POKOMMYHUKAIHIA;

® BIAJICET
TEPMHUHOJIOTHEN B
obmnactu
POEKTHUPOBAHUS Y3JIOB U
YCTPOMCTB CPEe/CTB
UH(POKOMMYHUKAIHIH; ;

® Cr0CcOOEH KOPPEKTHO
MPEICTaBUTh PE3YIbTaThI
pacyera XapakTepUCTUK
y3JI0B U YCTPOUCTB
CpeAcTB
UH(OKOMMYHHUKAIIHA.

Q)OpMHPOBaHI/IH KOMHeTeHI_II/Iﬁ B IIponccCcc OCBOCHHUA

— IlpakTuka npuMEHEHUs YaCTOTHOTO M OIEPaTOPHOTO METONOB Ui pacuera IMPOXOXKICHHS

CHUTHAJIOB 4€PE3 JIMHEITHBIE QJICKTPHUYCCKUC LECTIN
Pacuer CIICKTPAJIbHBIX XapPaKTCPUCTHUK MOAYJINPOBAHHBIX CUT'HAJIOB

- AHHpOKCI/IMaHI/IH BOJIBTaMIICPHBIX XaPAKTCPUCTUK HEJIMHEWHBIX 2JI€MEHTOB

Pacuer cniekTpa Toka Ha BBIXO/I€ HEIIMHEHHOM LEMH METOJIOM YIJIa OTCEYKH

— Pacuer cnekTpa TOKa Ha BBIXOJI€ HEJMHEHHOW LIETH METOJOM TPUTOHOMETPHYECKHX (OopMyIl

KpaTHOTO apryMeHTa

— Pacuer KOJ'IC68.TCJ'H:HBIX, MOAYIIAIUOHHBIX U JECTCKTOPHBIX XapaKTCPHUCTUK

3.2 TecToBble 3a1aHUSA
— Tunoseie Bonpock! Tecta 1o reMe «PU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB»:

Bomnpoc 1: Ha pucynke 1 noka3zan cursan S(t). OnpenenuTth aHATUTHIECKOE BPEMEHHOE
npezcrasienue curnana S(t).

5(Y

e

%

BapuanTel oTBETOB

E
s(t) = A

1) 0, t<_%, t>% 2)

‘%sts%

NN
0, t<_%
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Pucynok 1

E,

By bty

s(t) = % w-let
@ 0’t<_h2’t>t4) 0, t<Yy
) %W=%(%+%y'ﬁ{ﬂ4%

-t t
0, t< 12, t>%

Bonpoc 2: Ha pucynke 2 nokasan cursai S(t). Onpesenuts HEYSTHYIO OTHOCHTEIbHO HYIIS
COCTABJISIIOILYIO Sy, () curnama s(t).

58
E — —

£2

E § i

Pucynox 2

BapuaHTbl 0TBETOB

i) s(i)
4 ! — 144
—i g
1) 0 g 2) —fl| 0 { i
—E/é _E/z___
50 Esf
Lt —
_ E/E_ EA |
3) | | 4) _fl |
l l ! 0 A
; 0l A —E40
_ _E/
2
s(E)
- 0 §
5) I |
__._E2

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

st} BapuaHTsl OTBETOB
o - 1) 9: EZtl 2) 9:2E2t1
| 3 3
LA
al ¢ ;
/4 1/ — —E2
3 2=0 " 2=E%,
_E _____
5 E’t,
Pucynok 3 5) 4

Bomnpoc 4: /lano ananuTruueckoe BpeEMEHHOE IpeicTaBlieHne curHaia. OnpeaenuTb SHEPTUIO Dyep
YEeTHOM OTHOCHTENIBHO HYJISI COCTaBstoIeii curnana S(t).

BapuaHTsl OTBETOB
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T 2 E’T
Esin | —t|, 0 9, 5 =— 3, =
s(t) = (T j 1) 4 2) 2
0, t<0, t E’T
3%,’" :O 9 =
3) 4) -4
_ 2
5) 2., =2E’T

Bonpoc 5: Ha pucynke 5 nokasan curnain S(t). OnpeneianTs BU CHMMETPUH OTHOCHTEIBHO HYJISA

(1) m oTHOCHUTENEHO % (2) mepuomuueckoro curuana S(t).

BapuaHTbl OTBETOB
1. HeuerHas 1. neuerHas
1) 2. HeuyeTHas 2) 2. 4YerHas
TV \ A\ %
1. yerHas 1. yernas
3) 2. HedeTHas 4) 2. deTHas
Pucynok 5 1. dernas
5) 2. obirero Bua

Bonpoc 6: Ha pucynke 6 nokasan curnain S(t). Onpenenuts BeIMYMHY MOIITHOCTH P
nepuoguueckoro curuana S(t), ecnmu E = 2B, R = 10 Om.

sty BapuanTsl 0TBETOB
E
0 P=0 2) P=0,25 Bm
-7
i 7/ 1, 3) P=25 Bm 5 P=0,05 Bm
— _E/2
PucyHOK 6 5) P=5 Bm

— Tumnossie Bompocs! Tecta no teme «YACTOTHBIE 1 BPEMEHHBIE XAPAKTEPUCTUKH
JIMHEMHBIX LEITEN»:

Z[ano: IITh BApUAHTOB ueneﬁ, I[IATh BAPUAHTOB IIEPECAATOYHBIX (I)YHKLII/II\/'I, IITh BApUAHTOB
MEPEXOAHBIX XapPAKTCPUCTUK

(1) 2) 3) 4 )
C\ E’_H e ,_C(l . | €
<l | R I
I ' 1 R
—d YY" YN o -
IO2 p+p ps p ps
02 4 2 2p+p p2+pﬁ+w§ 2p+ B | p? 43pp+ B2
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“e 2 P e 2 . 0.45-(e 14 ~e cos @t o(t)
2 @ p 2
1 1 R
O6osnavenus: f=— , 0 =—, f=—
RC P JLC L
Bonpoc 1: Kaxoit uenu Bonpoc 2: Kaxoii nenu Bonpoc 3: Kakoii ienu cooTBETCTBYET
cootBeTcTBYeT AUX BHIa coorBeTcTBYeT AUX BHIa h(t) Buga
K ()] K
Y ——— = — -
/ N\ ™\
0 \/ "4 t
0 (0] 0
Bonpoc 4: Kakoii nenu Bomnpoc S: Kakoli nepexoaHoit Bomnpoc 6: Kakoif e COOTBETCTBYET
cooTBeTcTBYET h(t) BUIa XapaKkTepucTuKe cooTBeTcTBYeT | g(t)
9(®)
ht)
) 1 B - ﬁt 1 B - B t
///_7 gt)=—-oM)+--e 2 gt)==o@)->-e 2
Y 2 4 2 4
0

Bonpoc 7: Kakre AUX u h(t) coorBeTcTByIOT 11enu Homep (3)

(1) (2) (3) 4)

K ()| K @)| K ()| K (@)]

0 ¢ 0 0 0
1 ht) h(t) ht) h(t)
1 1
0 0 0 0
Bonpoc 8: Kaxoi Bonpoc 9: Kaxoii nepexonHoit Bonpoc 10: Kakoii nenu
nepeaaTouyHon QyHKITUN XapaKTEPUCTHKE COOTBETCTBYET K(p) cootBercTBYeT K(p) B
cooTBeTcTByeT h(t) BUIa BHJIA
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h(t):i.e 2 . K(p) = ps K(p):—z

[Tpumeyanue: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH LU Ppoii O

— Tunossie Bonpocskl TecTa 1o TeMe « TEOPEMbI O CITEKTPA X»:

Bomnpoc 1: OnpexeauTsb CIEKTPAJIbHYI0 INIOTHOCTH CUTHAJIA S, (t)

BapuaHThl 0TBETOB
2 2
X a —w
S,(w)=—"—"—— : . 200
a4 o2 Sy(w) = J—a2+a)2 5
S, (1) : 200
T S(@) = ———— 11
o’ + o0 Sy(w) == -
20+ o
! 0 t
; (04
Sy(w) =
2(®) o +w?

Bomnpoc 2: Yka3zarb aMIUIUTYIHO — YACTOTHYI0 XapaKTePUCTUKY
CHTHAJIA S, (1)

BapuaHTbl 0TBETOB

ﬂw)‘ /JW:(Q)) Mz(m\

I "N o @ i N o @ da N 20 O
| n @ I n 1)

CornacoBaHa Ha noptane Ne 14896 21



3.3 Tembl OIPOCOB Ha 3aAHATHSAX

— Bsaenenne. Kiaccudukanuss CcurHajzoB U ONUCaHME CUCTEM Iepefayd  MH(pOpMAaIiu:
Knaccuukanuss curHalioB M OCHOBHbIE onpeaencHus. PU3NYECKHE XapaKTEPUCTUKH CUTHAJIOB.
O0o0muieHHass CTPYKTypHasi cxeMa cucTeMbl mnepenadu uHpopmanuu. OCHOBHBIE 33/1aud M Ha3HauCHHE
Kypca CD.

— T'apMoHMUYECKMIl aHANW3 NEPUOAUYECKUX CUTHAJIOB C IIOMOILBIO TPUTOHOMETPUYECKUX U
KOMIUIEKCHBIX psiioB Dypbe: Mogenu CUTHalioB M CIOCOOBI MX MareMarudyeckoro OINUCAHMA.
O6o6mennbiii psn Dypwe. [lorpemHocTs 0000mIeHHOTO TmpeacTaBie-aus. HepaBeHcTBO beccens.
PaBenctBo IlapceBasiss. Ilonarue crnekrpa. KommuiekcHbli psin Dypbe W ero mnpuUMEHEHHUE s
rapMOHUYECKOTO aHAJIN3A.

— IlpeoOpazoBanus @Dypbe U  CHEKTPaJbHbI aHAIM3  HENEPUOJUYECKUX  CHTHAJIOB:
Ilepuonuueckne M HENEPUONUYECKUE CUTHAIBI U UX CHEKTpbl. CIEKTPBI, CHEKTpalbHbIE IUIOTHOCTU
CUTHAJIOB M MX CBOMCTBa. I'paHuIbl IPUMEHUMOCTH IpeoOpa3oBaHuili dypbe M UX paclIUpeHHE C
MOMOIIBI0 00001eHHbIX QyHKIMNA. CreKTpanbHas INIOTHOCTh NEPUOJUUECKOI0 CUIHATIA.

— TIlIpeobpazoBanus @ypre u Jlamiaca u Ux NpuUMEHEHHE JJIS ONHMCAHUS U3MEHEHHI CHTHAJIOB B
y3i1ax cucteM nepenadn nHpopmammn: O6o6menne npeodpazoBannii Dypee - npeodpazopanus Jlammaca.
N3yuenne (yHKUMOHATBHOM CBSI3M MEXKJIYy HW3MEHEHMSMHU CHTHAJIOB BO BpPEMEHHOW oO0sacTu u
COOTBETCTBYIOIIMMH UM IIPEOOpPa30BaHUSIMU CIEKTPOB B 4aCTOTHOM oOsactu. Teopemsl 0 criekTpax.

— UYacroTHble METONBI aHajIM3a NPOXOKIeHUs curHaioB yepe3 (JIOLl): CnexrpanbHblii MeTox
aHasn3a. OneparopHbIi METO aHAIU3a.

— Bpemennsie MeToAbl aHaNM3a MPOXOXKIAEHUs1 curHaioB uepes (JIDLl): Meromsl BpeMeHHOTO
uHTerpupoBanusi (uHrerpansl Jlroamens). Bzau-MocBA3b pazIu4HBIX METOJOB aHaIM3a. YCJIOBUSA
HEUCKa)XCHHOH Iepe-1aul CUTHAJIOB.

— PaavocurHasnpl ¢ aMIUIMTYIHOM W aMIUIUTYIHO-UMITYJbCHOM MoOIysiiusiMu:OCHOBHbIE
CBOMCTBA M OCOOEHHOCTM aHaiu3a paauocurHanoB. CrHekTpaibHOE, BPEMEHHOE U BEKTOPHOE
IIPEJICTABICHUs aMIUIUTYIHO-MOAYJIMPOBAHHBIX PaJUOCUTHAJIOB IIPU TOHAJIBHON U CIIOKHOM MOIYJISILIVH.
AMIUIUTYIHO - UMITYJIBCHO - MOJYJIMPOBAHHBIE CUTHAJIBI U UX CIIEKTPBHI.

— Paaguvocurnansl ¢ ymioBoM M KBagpaTypHOW Mopymauusmu. IIIupokornosocHsle CHUTHaJBL:
OcobeHHOCTH aHaiM3a PaJuOCUTHAJIOB ¢ YIIOBOW Moayisiuued. CrieKTpbl CUTHAJIOB MPH TOHAJIBHOM U
ClIOKHON Monymsiuu. CHeKkTpbhl CUTHAJIOB CO CMEIIAHHOM aMIUIUTYJHOM M YIJIOBOW MOAYISLUSMHU.
KBanparypHnas mogymsuus.

— OcCHOBHBIE METOJIBI pacyeTa CIEKTpa TOKAa Ha BBIXOAEC HEJIMHEHHOW SJIEKTPUUYCCKOM IIeTH:
[IpyHIMNManBHBIE  OTIAMYMA ~ MEXAY JIMHEWHBIMM M HEIMHEWHbIMM — HemsiMu.  [Ipumenenue
MTOJINHOMUHAJIBHOM M KYCOYHO-JIMHEMHOW aNmpOKCHMAallMi BOJBTAMIIEPHBIX XAapaKTEPUCTHK, a TaKkKe
METO/1a OTCUETHBIX TOUEK JUIs CIIEKTPAIbHOIO aHalIM3a KoleOaHUH B HETMHEWHBIX LIETIsX.

— HenuHeliHble pe30HAHCHbIE YCWIMTENHM, YMHO-KHUTEIM M IpeoOpa3oBaTeld 4acTOTHI:
Henunelinoe ycunenue u o0nactu ero npuMeHeHus. Pe3oHaHCHBIE YCUIIUTENN, YMHOXKHUTEIN 4acTOThI U
npeoOpa3oBaTeay 4YacTOThl. BpeMeHHOe M CIEKTpaJlbHOE IPEICTaBICHUsI HANpsHKEHUH U TOKOB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEINE, YMHOXKUTENE U MpeoOpa3oBarese YacTOThlI.

— MonynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U KBAaApaTypHble: AMIUINTYIHAsA U yIJIOBask MOAYJSLMY.
Crnioco6b! ocymiecTBienus. X 1ocTronHcTBa M HEOCTATKU. BpeMeHHOe U CIIeKTpajIbHOe MpeICTaBICHUS
HaIpsDKEHUH ¥ TOKOB. [ [pMHIMIIBI peanu3anuy KBaApaTypHOH MOIYIsINN. BEKTOpHbIE THarpaMMel.

— JlerekTHpOBaHME CUTHAJIOB C aMIUIMTYAHOM, YITIOBOM M KBaJApaTypHOM MOAYISALUSMHU:
JleTeKTUpOBaHUE CUTHAJIOB C AMILJIUTYIHOM, YIJIOBOW U KBaApaTypHOU MOIYIISALUSAMM.

— ABTOreHeparopbl rapMoOHUYecKux Kosebanuil: OmpezeneHue aBTOKOJIEOATEIbHON CHCTEMBI.
MexaHu3M BO3HUKHOBEHHS M YCTAaHOBJIEHHs KojeOaHuUW B aBroreHeparope. CTallMOHApHBIN pexXUM
aBTOreHeparopa, OamaHc ¢a3 u OajmaHC aMIUTUTYyAd. MSTKUH M JKECTKUH PEeXKUMBI CaMOBO30YXKIEHUI.
Cxewmpbl aBTOreHeparopoB. RC-reneparopbl rapMOHUYECKUX KOJICOaHUIA.

— 3axmouenue: IlepcnekTHBBI pa3BUTUS CPEACTB M METOJOB (OPMHPOBAHUS U 0OpabOTKH
CUTHAJIOB.

3.4 DK3aMeHAllMOHHbIE BONIPOCHI
1. Monenu cUrHajioB U UX CBOMCTBA. JIMHAMHUUYECKOE MPEACTABICHUE CUTHAIOB. DHEPreTUUECKUE
XapaKTEePUCTUKU CUTHAJIOB
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2. Pa3noxeHue NEpUOAMUYECKOTO CHUrHaja Mo rapMoHukaMm. CHeKTpalbHbE XapaKTEPUCTUKU
MIEPUOANYECKOTO CUTHAJIA

3. T'apmoHnyeckuii aHanM3 HENEPUOANYECKUX CHUTHAJIOB. CHEKTpalbHbIE XapaKTEPUCTHUKU
HENEPHOANYECKUX CUTHAJIOB

4. Teopembl O CHEKTpax (CIOKEHHE CUTHAJIOB, M3MEHEHHE MaciuTaba, CIBUT CUTHAJOB BO
BpeMeHH, TuddepeHIpoBaHuE, UHTETPUPOBAHUE, IPOU3BEICHUE CUTHAIIOB)

5. CeeprhiBaHue ABYX cUTHAJI0B. Koppensiuonusie GyHKIIUHN IBYX CUTHAJIOB

6. [IpeobpazoBanue Jlamnaca. O6parHoe npeodpazoBanue Jlamnaca

7. CsoiicTBa mpeoOpazoBanus Jlammaca (crnokeHHe CHUTHAJIOB, M3MEHEHHWE Maclitaba, CIBUT
CUTHAJIOB BO BpeMeHH, AU epeHnpoBaHIe, UHTEIPUPOBaHHE, IPOU3BEICHUE CUTHAJIOB)

8. Maremaruueckue MOJEIM JIMHEWHON anekTpuueckod uenu. l[lepenarouHas, HMMITyIbCHa,
IIEPEXO/IHAs XapaKTEPUCTHUKA LIEIIH.

9. IlpoxoxieHue MNEpUOAMYECKUX CHUTHAJIOB uepe3 Lenu (MEeTo[ KOMIUIEKCHBIX aMIUIMTY.A).
[TpoxoxieHre HenepuoANYECKUX CUTHAJIOB Yepe3 Lienu (OnepaTopHblii METO)

10. OmepaTopHblii MeETOJ ONpENeJCHUs YCTAHOBUBIICHUCS pPEaKUUU LEeNd Ha BKIOYCHHE
MIEPUOANYECKOrO CUTHAJIA

11. Bpemennsie MeTo/bl aHam3a (MHTErpassl Jroamerns)

12. AM konebanus. ToHambHAS MOIYNIALIUS TAPMOHHYECKON HecyIen

13. DHepreTrueckue XxapakrepucTuk AM konebanuii. bamaHcHas aMIDTUTYIHAS MOTYIISIUS

14. Yrnosast monynsauus. ToHanbHas yrioBas MOLYIISILMS

15. CnexTp curHanoB yrjIoBOW MOIYIISILIMM ITPH MAJIbIX MHAEKCAX MOAYISALUN

16. CnexTp cursHaioB yriIoBOH MOLYJISILIMM IIPH POU3BOJIBHBIX MHAEKCAX MOAYISALUN

17. AnanoroBsie, AUCKpeTHBIE U IH(poBbIe curHambl. O000IIEHHAS CTPYKTYPHAsI CXeMa CHCTEMBI
nudpoBoit 00pabOTKH CUTHAJIOB.

18. ChoexTp IHWCKpeTHOro curHaia. BnmsHue ¢GOopMBl AMCKPETH3UPYIOIIUX HMITYIHCOB Ha
XapaKTEPUCTUKH TUCKPETHOIO CUTHAJA

19. Paznoxenue curnanos B psg KorenbHukoBa. Jloka3arenbcTBo. OCHOBHBIE BBIBOJIBI

20. IIpsimoe u o6parHoe ATID. Crszp A1 u cekrpa TMCKpPETHOrO CUTHaIa

21. CgoiictBa JI1D

22. IIpsimoe u obparHoe Z-nipeodpazoBanusi. CBolicTBa Z-ipeoObpazoBaHui

23. lludposbie GpuinbTpbl. OCHOBHBIE CTPYKTYpPhl. XapaKTEpUCTUKU HUPPOBHIX (PUIBTPOB

24. CucremHast GpyHKIMA HUPPOBOro GUIBTPa. YCTOWYMBOCTh TUCKPETHBIX CUCTEM

25. Cuntes nudpoBbIX GUIBTPOB (METOA OMIMHEWHOTO Z-TIpeo0pa3oBaHusi, METO/l UHBApUAHTHON
UMIYJIbCHON XapaKTePUCTUKH)

26. Meronpl pacueTa OTKJIMKA Ha BbIX0JI€ IUPPOBBIX (PUIBTPOB

27. BozzeiicTBue cnaboro rapMOHMYECKOTO CUTHaIa Ha O€3MHEPLIMOHHBIN HETMHEHHBIN 3JIEMEHT

28. BoznelicTBre CHIIBHOTO TAPMOHUYECKOTO CUTHAJIA HAa OC3WHEPIIMOHHBIN HETMHEWHBIN JIEMEHT

29. HenmuHelHOE pE30HAHCHOE YCUJIEHHE. YMHOXEHHME YaCTOThl TAPMOHNYECKUX CUTHAJIOB

30. ABgtokonebarenbHas cucreMa. OOmue mnonoxeHus. CTanMOHApHBIM peXuM paboThI
aBTOr€Heparopa

31. Bo3HuKHOBeHHE KojeOaHMH B aBTOreHeparopax. MKl ©  KECTKHH  peXUMBI
caMOBO30YX/IeHUS aBTOTeHeparopa

32. RC-reneparopsr

3.5 Tembl KOHTPOJIBLHBIX padoT
— Konrponbhas pabora mo teme «PACHET OTKIIMKA HA oI | o
BBIXOAE JIMHEMHOU 2JIEKTPUYECKOUM LEITN»:

Bapnanr 1
* [lony4unTh aHaTUTHUYECKOE BHIPAKEHHUE U MOCTPOUTH Tpaduk ais AUX |::|
JIMHEHHON 1eny [MacmTad 9acTOTHOW OCH OIICHWBATh B €IWHHMIAX O, TAC
a = 1/(RC)]. (Obsa3arenbHbIe pacyeTHBIE TOYKU Ha OCH 4acToT: ® = 0, o, 4 o
00.)
* PaccuuTarh U MOCTPOUTH BpEMEHHBIC XapaKTepUCTHKH 1enu. (O6s3arenpHble pacueTHbIC TOUKH HA OCH
BpeMenu: t =0, 1/a, o.)

— KonTtponsHas pabora mo teme «PACUET CITEKTPA TOKA HA BBIXOJIE HEJIMHEMHOM
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LEITN»:

Bapuant 1 K nenuneitnomy snementy (HD) npunokeHbl cymMMa MOCTOSTHHOTO
U0 u nepemeHHoro ¢ ammiuTynoii E rapmonHnueckoro HampspkeHuil. B A
BBIXOMHYIO I1enb HD BKIIOYEH MapajuiebHBIN KOeOaTenbHBIM KOHTYD,
HAaCTPOCHHBIM B PE30HAHC C YacTOTOM BXOAHOro curHana. Ilapamerpsl
Harpy3Ky HEJIMHEHHOro 3JeMeHTa: T0OPOTHOCTh KOHTYpa Q = 65; pe3oHaHCHas '
gacrora fP = 235 kI'u; emxocts koHTypa CK = 3500 nd.

* BpIMoOJHUTE aNmpOKCHMAIIMIO  BOJBTAMIIEPHOW  xapakTtepucTuku HDI
CTENIEHHBIM MOJMHOMOM U OTPE3-KaMU MPSMbIX JTUHUH.

* PaccuuTarh CONPOTUBIEHHE HArpy3kKu INOCTOSHHOMY TOKY U NEPEMEHHOMY
TOKYy Ha 4YacTOoTaX, pPaBHBIX YacTOTaM IIEpBOM M BTOPOM TapMOHMK BXOJHOIO cuUrHana. Jlns
MTOJIMHOMUAJILHOM allpOKCUMALIMH:

* PaccuuTarh BEIMYMHY ITOCTOSIHHOM COCTABIAIOLIEH, aAMIUIMTYIAbl IIEPBOM M BTOPOM IapMOHHUK TOKa,
MPOTEKAIOIIETO Yepe3 HEeTMHEUHBIN 3neMeHT, eciiu noctositHHoe cMmemenue UO cocrasisier 0,3 B, a am-
IJTUTY/Ia IEPEMEHHON rapMoHuyeckoit coctapisitomeid E pasna 0,1 B. Onpenenuts 3Ha4eHHUs] TOCTOSIH-
HOM COCTaBJSIIOIICH M aMIUIMTYJ [EPBOM M BTOPOM TapMOHUK HAINpPSDKEHUS HAa Harpy3ke IpH TeX ke
CUTHaJjax.

* (*) BoiOparp pabouyro Touky HO Ha cepenune nuHeiHOro ydactka. Paccuntarh koaQQuIeHT ycume-
HUS JUISI PE30HAHCHOTO YCHJIMTENsI, padOTalOMIero B JUHEHHOM pexume. Onpenenuts MaKkCHMalbHO
JOMYCTUMYIO JUIsl JIMHEMHOTO peXuMa aMIUIUTY/ly CUTHAJIa Ha BXOJE.

3.6 Tembl 1a00paTOpHBIX padoT

— Tembr naboparopHbix padot (3 cemectp):
[IpakTrka anmapaTypHOTo aHaJIM3a CUTHAJIOB BO BPEMEHHON M YaCTOTHOW O0JIACTSIX
HccnenoBanue CrieKTpoB YIPABISIONIUX CUTHAIOB
[TpoxokieHre yIpaBIsSIONINX CUTHAJIOB Yepe3 JTMHEHHBIC eTH

— Tewmsl 1aboparopHbIX padoT (4 cemectp):
HccnenoBanne HEMMHEWHOTO YCHIIUTENSI U YMHOKUTENIS YaCTOTHI
AMIUTUTYIHBIN MOYJATOD
HccnenoBanue qeTeKTHPOBAHMS aMILTUTYTHO-MOIYIMPOBAHHBIX KOIeOaHUi

3.7 3auér

1. ChopmynupoBaTh OCHOBHBIE UJIEU TIPEICTABICHUS CUTHATA 0000IIEHHBIM psimoM Dypbe (CYyTh
CPeIHEKBaPaTUYECKOr0 MPHUOIMKEHNS, 3aueéM HY)KEH OpTOrOHaJbHbIM 0a3uc, 3adeM MOJHBINA Oaswuc,
YHUBEpcaabHas pacueTHast popMyra).

2. Ilpsimoe u obparHoe mpeoOpazoBanust Pypre (Ppu3MUeckuit cMbICI, pa3MEPHOCTb, I'PAHHIIBI
MIPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psioM Dyphbe).

3. Ilpocreiimue 0000mEeHHBIE (DYHKIMM, X CBOMCTBA, CBSI3b MEXAY HUMH BO BPEMEHHOH U
4acTOTHOM 00J1acTH.

4. JluHamuyeckue MOJEIM CUTHAJOB (I€OMETpHUYECKas HWHTEpHpeTalnus, WHTerpajbHble
MIPEJICTABICHUS] U CBSA3b MEXAY HUMMU).

5. Teopembl 0 chekTpax: H3MeHeHHe MaciuTaba u auddepeHpoBaHne (BO BPEMEHHOM H
YaCTOTHOM 001acTH).

6. TeopeMbl 0 crieKTpax: CIIBUT U IIEpEMHOKEHHE (BO BpEMEHHON M YaCTOTHOM 001acTH).

7. TeopeMbl 0 CIEKTpax: CBEpTKa U HHTETPUPOBaHKE (BO BPEMEHHOM U YaCTOTHOM 00JIacTH).

8. Ilpsmoe u obparHoe nmpeoOpazoBanust Jlamiaca (copMyarpoBaTh OCHOBHBIE UAEU: NTEPEXO]] OT
npeodpaszoBanuit dypre, P-MI10CcKOCTh U CMBICT KOMILIEKCHOM YacToThl P, mHTerpanshas gopmyna Komm
U €€ IPUMEHEHMUE).

9. CpaBHuTenbHbIM aHanu3 npeoOpazoBanuii Pypre u mpeodpazoBanuil Jlamnaca (MHTErpaibl
®ypse u Jlanaca, rpaHULIBI IPUMEHUMOCTH, B3aUMHBIN IIEPEXO]] OT OJHOTO K APYTOMY).

10. YacToTHBIE M BpEMEHHBIE XapaKTEPUCTUKH JIMHEHMHBIX LENEHd M CBA3b MEXAY HHMH BO
BPEMEHHOW U YaCTOTHOM 001acTH.

11. BoznelicTBUe MepUOAMYESCKUX CUTHAIOB HA JIMHEWHBIC 11erH. (MeTo1 KOMIUIEKCHBIX aMILTUTYT
U €ro IpUMEHEHHE U1 pacueTa IEpUOAMYECKMX CUTHAJIIOB Ha BBIXOAE Y3KOIOJOCHBIX H
ITUPOKOIIOJIOCHBIX TMHEHHBIX 1IETICH).
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12. Bo3zelicTBHE HENEPUOAUYECKUX CUTHAJIOB HA JUHEHHbIE 1leny. (OnepaTopHblil METOX pacyeTa
otkyinka. CyTb MeToza, TOCTOMHCTBA, HEAOCTATKH ).

13. BozaeiicTBiE HENEPUOANYECKUX CUTHAJIOB HA JMHEIHbBIE LENU. (BpEMEHHbIE METO/Ibl AHATIN3A
JHTerpan Jroamens, MHTerpaj CBEpTKU; CyTh METOOB, JOCTOMHCTBA, HEIOCTATKH).

14. CpaBHUTENBHBIN aHAINU3 PA3JIMYHBIX METOJOB pacueTa OTKJIMKA Ha BBIXO/E JIMHEWHBIX LENeH
(omepaTropHOro MeToZ]a U METOAOB BPEMEHHOTO HHTETPUPOBAHUS).

15. ToHanpHas aMIUTMTyIHas MOAYJsus (OCHOBHBIE mapamerpel: M, Pcp, Po, Pmax, Pmin,
HIMpYHA CIEeKTpa). BpeMeHHoe, criekTpaibHOE U BEKTOPHOE MPEICTaBICHUS.

16. AMIIIUTYIHO-UMITYJIbCHO-MOYJIMPOBAaHHBIE CUTHAJIBI U UX CHEKTPBHI.

17. CpaBuutenbHblii aHanu3 AM curHaioB u AVM curnasoB BO BpPEMEHHOM M 4YaCTOTHOH
o0nacTu.

18. CpaBHuTenbHbIN aHann3 AM curHaiaoB u BM curaajioB Bo BpeMEHHOHN M 4aCTOTHOM 00JIacTH.

19. TonanpHas 4YacTOTHasg MOAYASALUS (OCHOBHBIE IIapaMETpbl: WHJIEKC, JEBHMALMS, IIUPHUHA
crekTpa). BpemenHoe, crnekTpaabHOE, BEKTOPHOE MpeACcTaBIeHHs mpu m<<l.

20. TonampHas ¢a3zoBass MOmyIsAuMs (OCHOBHBIC MapaMETphl: HMHICKC, [EBHAIMA, LIMPUHA
creKTpa). BpemeHHoe ,criekTpaabHOE U BEKTOPHOE MpeacTaBIeHus mpu m<<I.

21. CmemanHas Monyasiuus (aMILUIMTY[HAs U yrioBas). BpemeHHoe, cekTpalibHOE U BEKTOPHOE
MIPE/ICTABICHHUSI.

22. Tlonstue (hu3MUeckoil ormdaromeld, MrHOBEHHOW YacTOTHl M TOMHOW (ha3bl y3KOIOJIOCHOTO
npouecca. [IpencraBnenue y3komnonocHOro npoiecca B KOMIUIEKCHOH TIOCKOCTH. [ToHSATHE KOMITIIEKCHOM
oruoaroIen.

23. OueHka (U3UYECKOW OruOaroIieii, MTHOBEHHOW 4YacTOThI M TOJHOW (a3l C IOMOIIBIO
npeoOpaszoBanuii [ mibbepra.

24. AHaIUTUYECKUA CHUTHAJI W €ro CBOWCTBA BO BPEMEHHOH M YacTOTHOW 0O0IacTH
(aHaNMUTUYECKUI CUTHAJI — KOMILUIEKCHAs MOZEJb Y3KOIIOJIOCHOTO CHUTHaja, ONpeAe/ieHHas: ¢ MOMOIIbIO
npeoOpazoBanuii [ unboepra).

25. AHanu3 u30MpaTeNbHbIX Lene (aMIUIMTYIHO-4aCTOTHas M HMITYIbCHas XapaKTEPUCTUKHU
n30uparenbHBIX LeTel).

26. Hu3KOYACTOTHBIN SKBUBAJIEHT W30MpATENbHBIX Mened (IOrpelHoCTh MPHOIMKEHuS,
aMIUTUTYIHO-YaCTOTHAS U UMITYJIbCHAS XapaKTePUCTUKN),

27. CpaBHUTENbHBIM aHANM3 M30MpATETBbHOM LENM M €ro HHU3KOYACTOTHOIO SKBUBAJICHTA
(cpaBHUTH aMIUIMTYIHO-YaCTOTHBIE XapPaKTEPUCTUKH, HUMITYJIbCHBIE XapaKTePUCTUKH M TepeAaTOyHbIe
(byHKIHN).

28. llpubnvxkeHHBIE BpPEeMEHHOM MeToA aHanmu3a (MeTo orubaromei) MpPOXOXKACHUS
Y3KOIOJIOCHOTO CUTHAJIa Yepe3 n30UpareabHyIo LEllb.

29. TIpuOnuKeHHBIH ONepaTOpHBIN METOJ aHAIM3a MPOXOXKJIEHHS Y3KOIIOJIOCHOTO CUTHAla 4Yepes
n30uparenbHyIO LElb.

30. KoppensiioHHBIM aHaMU3 JAeTEPMUHUPOBAHHBIX CHUTHANIOB (aBTOKOPPENSIIIHOHHAS (YHKIIHS,
SHEPreTUUECKUN CIIEKTP U UX CBOMCTBA).

31. KoppensauuoHHBI aHalIW3 JAETEPMUHHUPOBAHHBIX CHUTHAJIOB (B3aMMHAasl KOPPEJSIIMOHHAS
(byHKIMS, ee CBOWCTBRA).

4 Meroau4ecKkue MaTepHaJIbl
s obecneueHus mporecca 0OydeHHsI M PelIeHUs 3a/1au 00y4eHHs MCIIONb3YIOTCS CIETYIOIe
MaTepHuabl:
— METOAMYECKHE MAaTepuaibl, OINPEAEIAIONINE MPOLEAypbl OLEHUBAaHUS 3HAHUMN, YMEHHI,
HaBbIKOB U (WJIM) OMbBITA JAESITENbHOCTH, XapaKTepU3YIOIIUX ATambl (Op-MUPOBAHUS KOMIIETEHLUH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Pagmorexnmyeckue nenu u curHaibl. Yacts 1 Teopust curHaioB u TMHEHHBIC IeTH: Y 4eOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, cBOOOAHBIIA.
2. Pagmorexnuueckue 1enu u curHaisl. Yacts 2 JluckpeTHas o6paboTka cUrHajIoB U nudpoas
dunpTpanms: Yuebnoe mocodbue / Kaparaesa H. A. - 2012. 257 c. [DnektpoHHbIi pecypc] - Pexum
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nocryna: https://edu.tusur.ru/publications/2799, cBOOOIHBIIA.

4.2. lonmoiHMTEIbHAS JIUTEPATypa

1. Backakop C.HM. PagmorexuHumueckue nend W curhaigel. M.: Beicmr. mkona, 2003.-462c.
(mammaue B oudmuoreke TYCVYP - 69 3k3.)

2. Tonoposckuii M.C. PagroTexHu4ecKre 1eNu U CUTHAJIBL: ydeOHOe MocoOue NI By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubepr Y.M. llenm, curHanel, cucteMbl: B 2-x dactsx./Ilep. C anrmi.-M.: Mup, 1988-
U1.336¢.,42.360c. (Hamuune B 6ubmmorexke TYCVYP - 71 3x3.)

4, Cubept Y.M. llenu, curnansl, cucremsl: B 2-x ydactsax./Ilep. C anri.-M.: Mup, 1988-U 1 -
1988, 336¢ (manmuue B 6ubimoreke TYCVYP - 39 5k3.)

5. Cubeptr Y.M. llenu, curnansl, cuctemsl: B 2-X vactsax./Ilep. C anrmn.-M.: Mup, 1988-u 2 -
1988, 360c (maymmuue B 6ubmoreke TYCVYP - 32 5k3.)

4.3. O0s13aTe/ibHbIE Y4eOHO-MeTOAMYeCKHe MoCcCo0ust

1. PagmorexHmveckue 1nenu u curHaisl. Yacte 1 Teopus curHayioB v TMHEHHBIC eNH: Y 4eOHO-
Mmetonuueckoe nocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnekTponHslii pecypc] - Pexxum
nocrtymna: https://edu.tusur.ru/publications/2790, cBoOOIHBIIA.

2. Pammorexnuwueckwe menm wu curHanbl. Y. 2  HenuHeitHas paguorexHuka: YdeOHOE
Metoanudeckoe nocooue / Kamunckuit B. JI., TenbnyxoBckas JI. U. - 2012. 27 c. [Dnekrponnslit pecype] -
Pexxum noctyna: https://edu.tusur.ru/publications/2791, cBoOOTHBII.

3. Pamuorexnmueckue uenu M curHaibl. JluckperHas o0paboTka CcUTHANOB U IudpoBas
¢bunbTpanus: Meroquueckue yKa3aHus 1O BBITOJHEHHUIO KypcoBoid pabotel / Kaparaesa H. A. - 2012. 70
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBo6oaHBII.

4. PanuorexHuueckue menu W curHainel. Yacte 1: JlaboparopHblii MpakTUKyM IO KypcCy
«PagrorexHuveckue 1eny U curHajiasly. Teopus curHaioB. / Kaparaesa H. A., boromonor C. U. - 2013.
36 c. [DnexTponHbI pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3417, cBOOOIHBIHA.

5. Pamuorexnmueckue nenu u curHanbl. Yacte 2: JlaGopaTopHbI NPaKTUKYM IO KYypCy
«Pagnorexunyeckue 1Henud U curHainel». Hemuueiinoie nenu. / boromonos C. WM., Kamunckuii B. JI. -
2013. 29 c. [OnektponHbIi pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/3418, cBoOOIHBIH.

6. PamuorexHudeckwe TeMW W CHTHAIBL: MeETOAMYECKHEe yKa3aHUs [0 OpraHu3aluu
camocTosiTennbHON pabotel / boromonos C. U. - 2012. 25 c. [DnekTpoHHbI pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/1638, cBOOOAHBIIA.

4.4. ba3bl JaHHBIX, TH(POPMALHOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. 1. KommnbroTepHblii na0opaTopHbId MNpakTHKYyM MO Kypcy "PanmorexHudeckue Lenu u
curHane" — M.: BHTHUIL, 2008. - Ne50200800874 (CsunerennctBo Ne 10434 06 otpacneBoi
peructpanuu pas3-padbotku B «OtTpacieBoM (QoHAE anropuTMoB U mporpamm» ot 25.04.2008 Mocksa)
Pexum nocty-na: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.
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