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2.5 3.5 6.0 3.E
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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 TpeOoBaHUH (eneparbHOT0 TOCYIapCTBEHHOTO
oOpa3oBarenbHOTO cTaHgapra Beicmiero obpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(crermansHOCTH) 11.03.02 MHMOKOMMYHHUKAIIMOHHBIE TEXHOJOTHMH W CHCTEMBI CBS3H, YTBEP)KICHHOTO
2015-03-06 rona, paccMOTpeHa M yTBEPXK/AC€HA HA 3acCeJaHUU Kaenpbl «  » 20 roxa,
poToKoJ Ne

PazpaboTunku:
Homent xad. TOP Kamunckuit B. JI.

3aBeayromuii ooecneunBaroniei kad.
TOP Hemunos A. 5.
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Hexan PT® [Tonoga K. 1O.

3aBeqyroNInii BEITyCKaroIIel kKag.

P3U 3anopul A. C.
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noteHt kad. TOP Boromoros C. U.

Crapumii npenogasaresns kagp. P3U 3enenenxkas 0. B.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

[enwto mpenogaBanust AUCIUIUTMHBI "CUTHAIBI B 37eKTPOCBa3u(CD)" sBisieTcss n3ydeHue oOmmx
MPUHIIMIIOB  OMUCAaHUS PAJAMOTEXHUYECKUX CHTHAJOB U  [ened; QOopMHpOBaHHE IEIOCTHOTO
MIPEJICTaBICHUS O (PU3NUECKUX U MAaTEMaTUYECKUX MOJEISX, TPUMEHSEMbIX ISl UCCIIEOBAaHUS CUTHAJIOB
U 1enel, B UX €IUHCTBE M B3aMMOCBSI3M; OCBOCHHE METOJOB pacuera MmapaMeTpOB CHUTHAJIOB U IEMNEH;
MMOHMMAaHHE MPUHIIUIIOB pabOThl OCHOBHBIX (PYHKIIMOHAIBHBIX Y3JI0B paJloaniaparypsbl.

B pesynbrare nsydeHust HaCTOSIIEH JUCIHUILTAHBI Y CTYACHTOB JIOJDKHBI CPOPMHUPOBATHCS 3HAHUS,
YMEHHSI M HaBBIKH, MIO3BOJISIONINE MPOBOJUTH CAMOCTOSTENbHBIN aHaIU3 MPOIIECCOB Mepeiaun, IpruemMa u
00pabOTKU CUTHAJIOB, MPOUCXOMAIINX B cCHCTEMaX CBsi3u. [IpruoOpeTeHHbIe CTYIeHTaMH 3HAHUS U HABBIKU
He0OXOUMBI KaK JJIsi TPAaMOTHOM SKCIUTyaTalluy CYIIECTBYIOIIEH anmapaTypbl, Tak U AJs pa3pabOTKU U
MIPOCKTUPOBAHUS MEPCHEKTUBHOU. CTYIEHTHI TakKe JOJKHBI MOJYyYUTh 3HAHUS, UMEIOIIME HE TOJIBKO
CaMOCTOSITENIbHOE 3HAYeHHe, HO U 00ecleuyMBalIIie MOATOTOBKY JUISl YCBOGHHS IOCIEIYIOIINX
JTUCIUTITUH.

1.2. 3agaun JUCHUIIINHDI
— OcHOBHOH 3ajjayel NUCLMILIMHBI SBISIETCS OCBOCHUE CTYJCHTAMU COBPEMEHHBIX METO/0B
aHajlu3a JeTEPMUHUPOBAHHBIX M CIy4YalHBIX CUTHAJIOB, METO/OB AHAJIM3a PAJAUOTEXHUYECKHX LIEHeil:
AQHAJIOTOBBIX, AMCKPETHBIX W Lu(poBbiX. M3ydenune nucuuruivbbl "Curhansl B 3nekTpocBsazu(CO)"
crocoOCTByeT (OPMHUPOBAHUIO Y CTYIEHTOB OOLIEKYIBTYPHBIX U NPO(PECCHOHATBHBIX KOMIETEHIUMH
cootBercTBytonux OOII.

2. Mecto nucuuniiuHbl B cTpykrype OIIOII

Huctunmumna «Curaansl anektpocBsizn» (B1.B.O/[.12) orHOocuTcst k Onoky 1 (BapuaTtuBHas
4acTh).

[TpenmiecTBYIONMMH ~ JUCHHUILIUHAMY,  (QOPMUPYIOIIMMHA  HA4YaJIbHBIC  3HAHUSA, SBISIOTCS
cienyromue aucuuruinHel: WMHdpopmaruka, Maremaruka, Teopust snekTpuueckux uenedd, Dusuka,
DJEeKTpOMarHuTHBIE MOJISt U BOJIHBI.

[Tocnenyromumu  aucuumiauHamu  siBistoTcs: OOmiast teopust cBsisu, OCHOBBI MOCTPOCHUS
MH(POKOMMYHHUKAIMOHHBIX CcHUCTeM U cerell, Paguonepenaroiniye ycTpoHCTBa CHUCTEM PaJAMOCBA3U U
paguonocTymna, PaawonpueMHble yCTpOWCTBa CHCTEM pPaJAMOCBI3M M paauopoctymna, CxeMOTexXHHKa
TEJIEKOMMYHUKAITMOHHBIX YCTPOMCTB, TeopeTnueckue OCHOBBI CTAaTUCTUYECKOM pAAUOTEXHUKH U
6ecrnipoBoiHOM cBsi3u, [{udpoBas 06paboTka CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS JHCIUILIHHBI

[Tpouecc n3yueHus: AMCUUITIIMHBI HAIpaBjieH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETEHIINN:

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

— JIK-9 ymeHueM mNpoBOAUTH pacyeThl IO MPOEKTy CETEeH, COOPYKEHMH U CpelnCTB
MH()OKOMMYHUKAIIUM B COOTBETCTBHUHM C TEXHUYECKHUM 3aJJaHHUEM C MCIOJb30BAaHUEM KaK CTAHJIAPTHBIX
METOZIOB, IIPUEMOB U CPEJCTB aBTOMAaTHU3allMM NPOEKTHUPOBAHMS, TaK M CaMOCTOSATEIBHO CO3/1aBa€MBbIX
OpPUTHHAJIBHBIX IIPOrpaMMm;

B pesynbrare usydeHus IUCUUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh -OCHOBHBIEC MOHATHS B 00JacTH Nepenayd MHPopMaluKu B MHPOKOMMYHHUKAIIMOHHBIX
CUCTe-Max; -TE€HJCHLIUU Pa3BUTHs B 00JaCTH MH(G)OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUNA U CUCTEM CBS3H; -
METOABl MaTeMaTHYECKOI0 aHaJln3a, OKCIEPUMEHTAJbHOIO HCCIEJOBAHMS M KOMIIBIOTEPHOIO
MOJICITMPOBAHMSI PAJUOTEXHUYECKUX CUTHAJIOB U LIENel; -aJrOPUTMBbI pacyeTa XapaKTepUCTHK YCTPOMCTB
U CHCTEM CBSI3M, B TOM YHCJE, U C HCIIOJIB30BAHUEM CAMOCTOSTEIBHO CO3AABAEMBIX OPUTMHAJIBHBIX
MPOrpaMM; -METOAMKHU MPOEKTUPOBAHUS YCTPONUCTB M CUCTEM CBSI3H, B TOM YHCJE, U C HCIIOIb30BaHHEM
CPEICTB aBTOMATU3aLUU IPOEKTUPOBAHUS;

— yYMeThb - NIPOBOJAMTH aHAJIU3 TEXHUYECKON MH(GOPMAIIUU B paMKax ONpeAeNeHHON TeMaTHKU;
- OCYIIECTBJIATh IOMCK W aHaIW3 HMH(QOPMAIMH, TMPEICTABICHHONW B Ppa3IMYHBIX HCTOYHHKAX; -
PaCCUUTBIBATH U U3MEPSTH CIIEKTPaIbHBIE XapaKTEPUCTUKHN AHAJIOTOBBIX CUTHAJIOB U LIENIEH; - IPOBOJUTH
pacdeTsl MO TMPOEKTYy CPEACTB HMH(OKOMMYHHUKALUH B COOTBETCTBUM C TEXHHYECKHM 33JaHUEM; -
HCIIOJIb30BaTh METOJUKH TPOCKTUPOBAHUSL YCTPONCTB M CUCTEM CBSA3H, B TOM YHUCIIE, U C UCIIOIb30BAHUEM
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CPEICTB aBTOMATU3ALIUN IPOEKTUPOBAHUS.

— BJAaJeThb - HaBbIKAMU pabOTHI ¢ TEXHUYECKOM JOKyMEHTAalMel, B TOM YHCIe, IPU MOUCKE
MHGOpPMaLMU; - HABBIKAMHM CaMOCTOATENBbHOM pabOThl HAa KOMIIBIOTEPE U B KOMIIBIOTEPHBIX CETAX; -
HaBBIKAMH TEOPETHYECKOTO U HSKCIEPUMEHTAILHOTO HMCCIEOBaHUN MpeoOpa3oBaHUN CHUTHAJIOB B
paZlMOTEXHUYECKUX LIEMAX B paMKaxX (PU3NYECKOro 3KCIIEPUMEHTa U KOMIIBIOTEPHOIO MOAEIUPOBAHUS; -
METOIMKAaMH pacyeTa XapakTepUCTUK CPEICTB NH(POKOMMYHHUKALIMH; - HABBIKAMU IPOCKTUPOBAHHUS Y3JI0B
U YCTPOMCTB CpeACTB HUHPOKOMMYHHUKAIUI B COOTBETCTBUU C TEXHUYECKUM 3aJJaHUEM.

4. O0beM IMCUMILJIMHBI M BH/IbI Y4eOHOMH padoThl
OOmast TpyAOEMKOCTh IUCLMIIMHBI COCTaBiseT 6.0 3aueTHBIX €IMHUIBI U TNpEICTaBlIeHa B
tabnuue 4.1.
Tabmuna 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TenbHOCTH Bcero gacos CemecTpsl
3 cemecTp 4 cemectp

AynuTOpHBIE 3aHATHS (BCETO) 92 42 50
Jlekuun 34 18 16
[TpakTHueckue 3aHATHS 24 12 12
JlaGopatopHbie pabOTHI 24 12 12
Kontpons camocTosTensHo# paboThl (KypcoBoOit 10 10
MPOEKT / KypcoBasi paboTa)
CamocrosTenbHas paboTa (Bcero) 88 48 40
BrimonmHeHne KypcoBoro nmpoekTa (padoThr) 10 10
OdopmieHre 0TU4ETOB 110 J1A00OPATOPHBIM 36 24 12
paboram
[TpopaboTka NTEeKIIMOHHOTO MaTepuaa 15 8 7
[TonroroBka K MpaKTUYECKUM 3aHSITHUSIM, 27 16 11
ceMuHapaMm
Bcero (6e3 sx3ameHa) 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. Pa3neanl AMCHUILINHBI H BUABI 3aHATHH
Paznensl AMCUMITTUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL ¥ BUIBI 3aHITUH

Hazpanus pa3aciioB JUCHUTIIINHBI

Jlexun
[IpakTnueckue 3aHATUS
JlaboparopHbie pabOTHI

CamocrosiTenbpHas padboTa
KypcoBas pabora

(6e3 sk3amena) Beero wacon
KOMIIETeHIIMU POopMUpyEMBbIE

3 cemecTp
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1 Pasmen 1. Beenenune 2 5 9 [IK-7, IIK-9
2 Pazpnen 2. MaremaTnueckoe 25 46 | IIK-7, IIK-9
OIMCAaHHe aHAJOTOBBIX CUTHAIOB
3 Pazpgen 3. IlpoxoxneHue 4 2 4 14 0 24  TIK-7,IIK-9
AHAJIOTOBBIX CUTHAJIOB Yepe3
JTUHEWHBIE JICKTPUUECKHE [IETTU
(JISL)
4 Pasnen 4. MaremMaTH4aecKoe 5 2 0 4 0 11  IIK-7,IIK-9
OTIMCaHUE PATUOCUTHAJIOB C
Pa3IMYHBIMY BUIAMU MOIYIISIIAN
Htoro 3a cemecTp 18 12 12 48 0 90
4 cemecTp
5 Pasnen 5. MaremaTuueckoe 14 8 8 30 10 60 IIK-7, IIK-9
ONMCaHNe HETWHENHBIX LIETeN 1
METOIOB X aHaJIN3a
6 Pazgen 6. 3akimrouenue 2 4 4 10 20 |IIK-7, ITIK-9
Htoro 3a cemecTp 16 12 12 40 10 90
Hroro 34 24 24 88 10 180
5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eiioB JUCHUILINH (TI0 JIEKIMSIM) MPUBEICHO B TadmuIe 5.2.
Tabnuna 5.2 - Conepkanue pasaeiaoB TUCHUILIAH (IO JIEKITUSIM)
(&)
4
=
o
; A
.
:
Copeprkanue pa3faeaoB JUCIHANINHEI 11O =
HaszBanus pasznenos Aep pasil et g <)
JIEKIIASIM g S
2 5
& :
) =
&)
=
Z
~
3 cemecTp
1 Pasgen 1. Beenenune Beenenue. Knaccudukanus curaanoB u 2 TIK-7, TIK-
OTMCaHNE CUCTEM Tepeiadn 9
uHpopMmaruu: Knaccudukaius cCUirHaaoB
¥ OCHOBHBIC onpesiesieHns. Ou3ndeckue
XapaKkTepUCTUKH cUrHaIoB. O000IIeHHAs
CTPYKTypHAasi CXeMa CUCTEMBI Mepeiaun
nHpopmaruu. OCHOBHBIC 33J1a41 U
HazHauyeHue kypca CO.
Htoro 2
2 Pasnen 2. Marematnueckoe ["apMOHMUYECKHI aHATIU3 IEPUOIUYECKUX 2 TIK-7, TTIK-
OIIMCaHNE aHAJIOTOBBIX CUTHAJIOB CHUTHAJIOB C IIOMOIIILIO 9

TPUTOHOMETPUUECKUX M KOMITJIEKCHBIX
psanoB @ypre: Moaenu CUurHainoB u

CIIOCOOBI UX MAaTEMaTHYCCKOrO OIKMCAHUS.

O6006mennbi psig Oypoe. [TorpemHocTs
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3 Pazpgen 3. IlpoxoxaeHue
AHAJIOTOBBIX CUTHAJIOB Yepe3
JINHENHEIE QJICKTPUYCCKHUC LCIIN

(JI50)

0000IIEHHOTO TIPEACTaBIC-HHUS.
Hepasencrtso beccens. PasencTso
[TapceBans. [lonarue cnekrpa.
KomruiekcHslii psg @ypwe u ero
IIPUMEHEHHUE JJI1 TADMOHHYECKOTO
aHanu3a.

[IpeoOpazoBanus Oypbe u
CIIEKTPAJIbHBIN aHAIN3 HENEPUOIUYECKUX
curnanos: [lepuonuueckue u
HEIMEePUONYECKUE CUTHAIIBI U UX
cnekTpbl. CeKTphl, CIIEKTpajIbHbIe
MJIOTHOCTH CUTHAJIOB U UX CBOMCTBA.
['paHuIbl TPUMEHUMOCTH
npeoOpa3zoBanuii Pypbe u ux
pacIIMpeHHe ¢ MTOMOIIBI0 0000IIEHHBIX
¢yukuuii. CiekTpanabHasi INIOTHOCTh
MEePUOANYECKOTO CUTHATIA.

[IpeobpazoBanus ypwe u Jlamnaca u ux
MPUMEHEHHUE Ui OMHCAHUS U3MEHEHUN
CUTHAJIOB B Y3JIaX CUCTEM Mepeaadyu
uHpopmaruu: O6o0IIeHNe
npeodpaszoBanuii Oypoe -
npeoOpaszoBanus Jlamnaca. Mzyuenue
(YHKIMOHATBHOMN CBA3H MEXTY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOI
001aCTH U COOTBETCTBYIOIIMMH UM
npeoOpa30BaHUSIMH CIIEKTPOB B
yacToTHOU oOnactu. Teopemsl 0
CHEKTpax.

Hroro

YacToTHBIE METOBI aHAJIHN3a
poxXoKaeHus curHanoB uepes (JIDLI):
CrnexTpanabHbIii METO/ aHAIH3A.
OneparopHblil METOI aHAJU3A.

BpeMeHHbIe METO/IBI aHAIN3A
poxXoKAeHus curHanoB uepes (JIDLI):
Metoabl Bp€MEHHOTO UHTETPUPOBAHUS
(unterpanst roamerns). Bzan-MocBs3b
Pa3JIMYHBIX METOAOB aHAM3a. YCIOBUS
HEHUCKAKEHHOW Mepe-1a4u CUTHAIIOB.

HUroro

TK-7, TTK-

4 Pa3nen 4. Marematnueckoe
OTIMCaHUE PAIUOCUTHAJIOB C
pPa3IMYHBIMHU BUJAMU MOIYISLIUN

Panrocurnanel ¢ aMinTyIHON U
aMILTUTYTHO-UMITYJICHOM
MonyasiuusiMu: OCHOBHBIE CBOIMCTBA U
0COOCHHOCTHU aHau3a PaguOCUTHAIIOB.
CnekTpanbHOE, Bp€MEHHOE U BEKTOPHOE
MPECTABICHUS AMILIUTYIHO-
MOJIYJIMPOBaHHBIX PAJMOCUTHAJIOB MIPH
TOHAJIBHOM M CIIOKHON MOIYJIALINY.
AMIUTUTYIHO - UMITYJBCHO -
MOAYTUPOBAHHBIE CUTHAJIBI U UX

TK-7, TTK-
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CHEKTPBHI.

Panuocurnansl ¢ yrioBoil u 2
KBaJIpaTypHOU MOIYJISALUSAMHU.
[[I1pOKONOIOCHBIE CUTHAJIBL:
Oco0eHHOCTH aHalu3a PaAMOCUTHAIIOB C
yrioBoi Monyssnueit. CnekTpbl
CUTHAJIOB IIPY TOHAJIBHOM U CIIOKHOU
MoymsiiMK. CIIEKTphI CUTHAJIOB CO
CMEIIIAHHOM aMIUTUTYIHOM U YIJTIOBOM
Monymsinusimu. KBagparypras

MOYJISIIHSL.
Hroro S
Hroro 3a cemectp 18
4 cemecTp
5 Pazgen 5. Maremarnyeckoe OcCHOBHBIE METO/IbI pacyeTa CIeKTpa ToKa 3 [IK-7, IIK-
ONHCaHNE HEJIMHEUHEBIX LENEH U Ha BBIXOJIC HEJIMHEHHOM 2JIEKTPUYECKON 9
METOIOB UX aHa/IN3a uenu: [I[puHIUNMATBHBIE OTINYHS MEXTY

JIMHEHHBIMA Y HEJIMHEHHBIMH ICTISIMU.
IIpuMeHeHne MONMHOMUHAIIBHON U
KYCOYHO-JINHEWMHOMW aIllpoKCUManuin
BOJIBTAMITEPHBIX XapaKTEPUCTHK, a TAKKe
METOAa OTCUETHBIX TOUEK JJIS
CIIEKTPAJIbHOTO aHaIn3a KojieOaHui B
HEIUHEHHBIX 1IETIX.

Henunelinbie pe30HAHCHBIE YCWIIMTEIN, 4
YMHO-KUTEIHN U peoOpa3oBaTeiu
yacToThl: HennHennoe ycunenue u
oOnacTu ero npuMeHeHus. PezoHancHbIe
YCUJIMTEIIN, YMHOXKHUTEIH YaCTOTHI U
npeoOpa3oBarenn 4acToTel. BpemeHnHoe u
CIEKTPAJIBHOE NPEACTABICHUS
HaIpPsHKCHUN U TOKOB B HEJIMHEMHBIX
PE30HAHCHBIX YCUJIMTEIIE, YMHOXKHUTENE U
npeoOpa3oBaresie YacTOThI.

MonynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U 3
KBaJlpaTypHble: AMIUIUTYHAs U YIJIOBas
mMoayisun. Crioco0bl OCYIIECTBICHHUS.
WX 10CTOMHCTBA U HEAOCTATKHU.
BpeMeHHoOe 1 criekTpanbHOe
[IPEICTABIICHNS HAPSKEHUH U TOKOB.
[TpuHIIMIIBI peanu3auu KBaapaTypHOil
MOAyJsILUK. BeKTOpHbIE AMarpaMMsl.

JleTekTpoBaHUE CUTHAJIOB C 2
aMILIUTYIHOM, YIJIOBOM M KBAapaTypHOU
MOYJSALUAMU: JleTEKTUPOBAHUE
CUTHAJIOB C aMIUIUTYAHOM, YIIIOBOM U
KBaJpaTypHON MOLYIISLUSAMH.

ABTOTeHEpaTOPhl TAPMOHHYECKUX 2
konebanuii: OnpeneneHue
aBTOKOJI€0ATENILHOI cCUCTEMBL. MeXaHu3M
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BO3HUKHOBEHUS U YCTAHOBIICHUS
KoNieOaHUli B aBTOTEHEPATOPE.
CranuoHapHbIA PEXKUM aBTOTEHEPATOPA,
6ananc ¢a3 u Oananc amrIuTya. Msrkuii
1 KECTKUHA PEKUMBI CAMOBO30YKICHUMN.
CxembI aBTOreHeparopon. RC-
reHepaTopbl TApMOHUYECKUX KOJICOAHUH.

Uroro 14

6 Paznen 6. 3akitoueHue 3akiroueHue: [lepcrnekTuBbl pa3BUTHS 2 I1K-7, TIK-
CPEACTB U METOZI0B ()OPMHUPOBAHUS U 9
00pabOTKH CUTHAJIOB.
Hroro 2

Hroro 3a cemecTp 16

Htoro 34

5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (TPeAbL Ty IIUMHU)
H o0ecrieynBaeMbIMU (MOCJIETYIOINIUMH) TUCHUILIMHAMHA
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTIEYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Ta0mwmIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIE CBI3U

Ne paznenoB gaHHOM AMCHUIIIMHBL, AJ1s1 KOTOPBIX HEOOXOAUMO

HauMeHOBaHKe TUCIUILIMH M3ydeHre 00ecneurnBarouX U 00ecrneunBaeMbIX JUCIUILTUH
1 2 3 4 5) 6
[IpenmecTByronme TUCIUTUTMHbI
1 Undopmatuka + + + + + +
2 Maremaruka + + + + + +
3 Teopus MEKTPUUECKUX TIeTEi + + +
4 ®duzuka + + + + + +
5 DNeKTpOMarHUTHBIE TIOJISI U BOJTHBI + + + + + +
[Tocnenyromye TMCUUATUIAHBI

1 OOmiast Teopust CBsI3U + + + + + +
2 OCHOBBI TOCTPOEHUS
WH(OKOMMYHHUKAIIMOHHBIX CHCTEM U + + + + + +
ceren
3 Papuonepenaroniye ycTpoiicTsa

AAMOTICPENAIOIHC YCTP + + + + + +
CUCTEM PaJHMOCBS3H U PaUOIOCTyIa
4 PapnonpueMHbIe yCTPOMCTBA CUCTEM

JIOTIP yerp + + + + + +
PaaNOCBI3H U PAAUOJOCTyIIA

XEMOTEXHHUKa

> Cxemore . + + + + + +
TEJIEKOMMYHUKAITHOHHBIX YCTPONCTB
6 TeopeTnyeckre OCHOBBI
CTaTUCTUYECKON PAJUOTEXHUKH U + + + + + +
OecTpOBOIHON CBS3H
7 Ludposast 00pabOTKa CUTHATIOB + + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIM, GOPMUPYEMBIX NPH U3YyYEeHUH TUCHUILUIHHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCUMIUIUHBL, U BHUJIOB 3aHITHN
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MpeCTaBIeHO B Tabmule 5.4

Tabmuma 5.4 — CooTBeTCTBHE KOMIETCHIIMH ¥ BHUAOB 3aHATHN, (OPMUPYEMBIX TMPU H3YICHUH
JTUCIUTUTAHBI
Bune! 3agsatuil
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3
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Q
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>
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(0]
2,
= = = g
= = = 8
= QO
= 3 S 3
= > S
) = © o I~ S
= = S = e = DopMbI KOHTPOJIS
o = ~ fas] N~
= X ) o, — Ol::.)
= o 5] ) =) =
o = = & = =
2 S S Q S
= Q. \\e] N
< o < Q
< O =% o
£ : c g
= @)
)
=
]
=
R
]
N
9]
]
=
<
Q
)
=
S
a,
=
S
=
I1K-7 + + + + + KonTponbHas pabora,
Koncnekr
CaMOMNOATOTOBKH, OTueT
1o 1abopaTropHOit
pabote, KommoneHt
CBOEBPEMEHHOCTH,
Ornpoc Ha 3aHATHSAX,
3ammra KypCcoBbIX
npoekToB (pabor), Tecr,
OTt4er no KypcoBou
pabote
I1K-9 + + + + + Kontponbhas padora,
Koncnekr
camMoIoaroroBku, OTuer
1o j1aboparopHOH
pabote, Kommonent
CBOEBPEMEHHOCTH,
Onpoc Ha 3aHATHSX,
3amuTa KypcoBBIX
poekToB (pador), Tecr,
Otuer 1o KypcoBoi
pabore
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6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aANMH 00yYeHUSA

He npenycmorpeno PYII

7. JIaGopaTopHbie padoThI

HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnumna 7. 1 — HauMeHnoBanue 1abopaTopHbIX paboT

L
¥a)
p=
o]
) 2
= S
g =
2 o
g 9)
3 &
Hazpanus pa3znenos HaumeHnoBanue 1abopaTopHbIX paboT Q
= e
2 =
e
= 5
= 5
=
5
=
3 cemecTp
2 Pa3znen 2. Maremaruueckoe [TpakTHKa anmnaparypHOro aHaiau3a 4 [K-7, TIK-
OIKMCAHKUE aHATIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHON U YaCTOTHOM 9
obmacTsax
HccenenoBanue CIIEKTPOB YIPAaBISIIOIIUX 4
CUTHAJIOB
Uroro
3 Paznen 3. IIpoxoxaeHue [IpoxoxaeHne ynpasisitOlMX CUTHAJIOB TIK-7, TIK-
AHAJIOTOBBIX CUTHAJIOB Yepe3 qyepe3 JIMHEHHBIE [IeH 9
JTUHEHHBIE JICKTPUUECKUE [IEITU Vitoro 4
(JI21I)
Hroro 3a cemectp 12
4 cemectp
5 Pazgen 5. Maremarngeckoe HccenenoBanne HEMMMHEWHOTO YCHIIATENA 4 [IK-7, IIK-
OTMCAaHNE HETMHEWHBIX Ieneil u U YMHOXKHUTEJS YaCTOTHI 9
MCTOZIOB MX aHaIM3a AMITTUTYTHBIA MOYJISITOP
Hroro
6 Paznen 6. 3akimtoueHue HccnenoBanue qeTeKTUPOBAHUS [K-7, TIK-
AMIUTUTYIHO-MOIYJIMPOBAHHBIX 9
KoJIeOaHuH
Hroro 4
Uroro 3a cemectp 12
Uroro 24
8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanMeHnoBaH#e MpakTHYECKUX 3aHIATUN (CEMHUHApPOB) MPUBEACHO B Tabmwie 8.1.
10
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Tabnuua 8. 1 — HanMeHOBaHME PAKTUYECKUX 3aHITUH (CEMUHApPOB)

L
s
=
o
g 2
5 S
S 2
HanmeHoBaHMe IPaKTUYECKUX 3aHATHN = g
HaszBanus pasnenos Q
(cemuHapoB) g =
2 5
= 5
7 &
E
g
~
3 cemecTp
1 Paznen 1. Beenenue Pacuer pusnueckux xapakTepuCcTUK 2 [K-7, TIK-
CUTHAJIOB 9
Hroro 2
2 Pa3nen 2. Marematnueckoe OnpeneneHre BPEMEHHbBIX U 2 TIK-7, TIK-
OINMCAHUE aHAJIOTOBBIX CUTHAJIOB CHEKTPaJIbHbIX XapaKTEPU-CTUK 9
NIEPUOIUYECKUX CUTHAJIOB
Onpenenenre CeKTpalIbHbIX 2
XAapaKTEPUCTUK HENEPUOANYECKUX
CUrHaJIOB. TeopeMsl O CIIeKTpax
ITpakTrKa NpUMEHEHHUS YaCTOTHOTO U 2
OIIEpaTOPHOI0 METOJIOB JJISl pacueTa
IIPOXOKICHMSI CUTHAJIOB Y€pe3 JTMHEUHbIE
AIIEKTPUYECKUE LIETIH
Hroro 6
3 Pasnen 3. [Ipoxoxnenue IIpakTrKa NpUMEHEHNS BPEMEHHBIX IK-7, TIK-
AQHAJIOTOBBIX CUTHAJIOB Yepe3 METOZIOB I pacyeTa MpOX0OKICHUs 9
JIMHENHBIE 2JIEKTPUUECKHE LIENTU curnainos uepes JIOL]
(JISL) Uroro 2
4 Paznen 4. Maremarnueckoe Pacyer criekTpasbHBIX XapaKTEPUCTUK 2 IK-7, TIK-
OINMCAHUE PAIMOCUTHAJIOB C MOJYITMPOBAHHBIX CUTHAJIOB 9
pa3IMYHBIMY BUIaMU MOIYIISILIUN Vrtoro 2
HTtoro 3a cemectp 12
4 cemecTp
5 Pazgen 5. Maremarugeckoe AnmpokcuManus BoJIbTaMIIEPHBIX 2 IK-7, TIK-
ONMCAHNE HEJTUHENHBIX LENen U XapaKTEPUCTUK HEIMHENHBIX JIEMEHTOB 9
MCTO/IOR MX aHAT3A Pacuer cnekTpa Toka Ha BBIXOJE 4
HEJIMHEHHOM 1IENU METOJOM YIVIa OTCEUYKH
Pacuer cnekTpa Toka Ha BBIXOJE 2
HEJIMHEWHOH IIeTTH METOIOM
TPUTOHOMETPUYECKUX (OPMYI KPaTHOTO
aprymeHTa
Hroro 8
6 Pa3pgen 6. 3akmrouenue Pacuet kone6areabHbIX, MOIYISIIMOHHBIX IIK-7, TIK-
U IETEKTOPHBIX XapaKTEPUCTUK 9
11
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Uroro 4
Hroro 3a cemectp 12
Hroro 24

Tabmuue 9.1.

9. CamocrosiTesibHasA padora
Bunasl camocrosiTenbHO paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIETEHIIUN TPEACTABICHbI B

Tabnuma 9.1 - Buabl caMOoCTOATEIbHON pabOTHI, TPYAOEMKOCTh M (JOPMHUpPYEMbIE KOMIIETCHIIUU

HazBanwns pa3aciion

Bunnl camocrositenbHOU
paboThI

4 TpymoeMKOCTb,
KkoMmrietreHn Gopmupyembie

DopMbI KOHTPOJIS

1 Pa3znen 1. Beenenue

3 cemecTp

IloaroroBka k
MPAKTUYECKUM 3aHSATUSIM,
ceMHHapam

4  TIK-7,
I1K-9

[TpopaboTka ITeKIIMOHHOTO
Mmarepuala

HUrtoro

KonrtposnpHhas padora,
Omnpoc Ha 3aHATHX, Tect

2 Pazpnen 2.
Maremarnueckoe
oInurcaHue aHaJIOTOBBIX
CUTHAJIOB

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMUHapam

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

I1K-7,
I1K-9

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaM

[TpopaboTka JIeKIIMOHHOTO
marepuaia

[TpopaboTka JIeKIIMOHHOTO
marepuaia

[TpopaboTKa JEKIIMOHHOTO
marepuaia

OdopmieHre 0T4eTOB 1O
nmabopaTopHBIM paboTam

OdopmieHne 0T4eTOB 1O
nmabopaTopHBIM paboTam

Hroro

25

KontponwsHas padora,
Ormpoc Ha 3aHATHSX,
Otuer o n1aboparopHoOii
paborte, TecT

3 Paznen 3. [IpoxoxaeHue
AHAJIOI'OBBIX CUTHAJIOB

IToaroroska k
HpaKTI/I‘-IeCKI/IM 3aHATHUAM,

4  TIK-7,
I1K-9

KonTpomnsHnas pabdora,
Ornpoc Ha 3aHATHUSX,
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yepes JIMHEHHbIE

CEeMHHapaM

Otyet mo naboparopHo
pabote, Tect

aﬁe;Tp MICCKHE TICTH [TpopaboTKa JEKIIMOHHOTO 1
(JI51) Mmarepuasa
[TpopaboTka JIEKIIMOHHOTO 1
marepuala
OdopmieHre 0T4eTOB 10 8
J1abopaTopHBIM paboTam
Utoro 14
4 Paznen 4. [TonroroBka k 2 IIK-7, KontponsHas padora,
Maremaruueckoe MPAKTUYECKUM 3aHSATHUSIM, I1K-9 Onpoc Ha 3anatusx, Tect
OIKCaHHUE PAIMOCUTHAJIOB CEMUHapaMm
C pasIM4HBIMHI BUAMU [TpopaboTka JIEKITMOHHOTO 1
M SITTAH
OALyIAN marepuaia
[TpopaboTka JIEKITMOHHOTO 1
marepuaia
Htoro 4
Hroro 3a cemectp 48
4 cemectp
5 Paznen 5. IToaroroBka k 2 [1K-7, 3ammra KypcoBbIX
Maremaruueckoe IIPAKTUYECKUM 3aHATHSIM, [1K-9 IIPOEKTOB (pador),
OMHCAHNUE HEIMHEWHBIX  CeMHHapam Kommonent
[enei 1 METOJIOB UX TToAroTOBKA K 3 ;‘(BOGBpeMeHHOCTgI,
anaimsa MPAKTHYECKUM 3aHATHIM, OOHTPOHBHM pabota,
cemuHapam MpOC Ha 3AHATHAX,
Otuer 1o KypcoBoi
IozroToBka K 2 pabore, Otyer mo
ceMuHapaM Tect
[IpopaboTka JIEKITMOHHOTO 1
Marepuana
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
[TpopaboTka IeKIIMOHHOTO 1
marepuaia
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
OdopmieHre 0T4eTOB 10 4
nmabopaTopHBIM paboTam
Odopmiterre 0T4eTOB 10 4
1abopaTopHBIM paboTam
BeimoHeHe KypcoBoro 10
npoekTa (padoThl)
Utoro 30
6 Pazgen 6. 3akimouenue  IloaroroBka k 4  TIK-7, KontponwsHas padora,
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Uroro 3a cemecTp

Hroro

MPAKTUYCCKUM 3aHATUAM,

I1K-9

ceMuHapaM
[TpopaboTka JTEKITMOHHOTO 2
Marepuasa
OdopmiteHre 0T4eTOB O 4
naboparopHbIM paboTam
Hroro 10
40
[ToaroroBka u caada 36
sK3aMeHa / 3a4eTa
124

OK3aMeH

Onpoc Ha 3aHATHSX,
Otuer o maboparopHoii
paborte, TecT

9.1. Tembl KypcOBBIX IPOEKTOB (padoT)
1. ChekTpalbHBI{ aHAJIU3 CUTHAJIOB M PACYET OTKIUKOB JIMHCHHOM IICTIH.

10. KypcoBas pa6ora (mpoekr)

TpynoeMKoCTh ayTUTOPHBIX 3aHATUH W (POpPMUpPYEMbIE KOMIIETEHIIMM B PAMKaX BBIOTHEHHS
KypcoBoii paboTsl (mpoekTa) npeacrapieHs! Tadbmuie 10.1.
Tabmuma 10. 1 — TpyaoeMKOCTh ayIWTOPHBIX 3aHATHH M (QOpPMUpYyEMble KOMIIETCHIIMM B pPaMKax
BBITIOJTHEHUSI KyPCOBOM pabOThI (ITpOeKTa)

L
¥a
p=
0]
8 2
= S
2 P

Q
S a.
E o
HanmveHoBaHue ayTUTOPHBIX 3aHATUI 0 2
S8 =
& =
= ]
5 =
@]
=
5
=

4 cemectp
[ToaroroBka u 3amTa KypcoBoil paboThl 10 [1K-7, T1K-9
Hroro 3a cemectp 10

10.1 TembI KypcoBbIX padoT
[TpumepHas TeMaTHKa KypcoBbIX paboT (IPOEKTOB):
—  CnexkTpanbHbI aHAJIN3 CUTHAJIOB U PACYET OTKJIMKOB JIMHEHHOM LIETH.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKH YCIIEBa€eMOCTH CTYIE€HTOB

Tabnuna 11.1 — bannbHbIe OLEHKH TSI SJIEMEHTOB KOHTPOJIS

11.1. BanabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA

. N MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHTHl y4eOHOI 0as 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a nmepuon
JIESITETbHOCTH Mexny 2KT u na ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI] ceMecTpa
3 cemecTp
Kommonent 6 6 6 18
CBOEBPEMEHHOCTHU
Koncrekr 6 4 2 12
14
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CaMOTOATOTOBKH

Kontponbhas pabota 8 8 16

Ornpoc Ha 3aHATHAX 8 10 18

Otuer o maboparopHoii 6 12 18

pabore

Tect 6 6 6 18

Wroro Mmakcumym 3a 24 44 32 100

epuoz

Hapacraromum urorom 24 68 100 100
4 cemecTp

KommoneHT 4 6 6 16

CBOCBPEMECHHOCTH

Koncmekr 3 3 3 9

CaMOMOATOTOBKH

Otuer o nabopaTopHoii 12 24 36

pabote

Tect 3 3 3 9

Hroro makcumym 3a 10 24 36 70

epUoJ

DK3aMeH 30

Hapacraromum nrorom 10 34 70 100

11.2. Ilepecyer 02/1JI0B B OICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabnuma 11. 2 — [TepecyeT 6anaoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bannibl Ha 1aTy KOHTPOIBHON TOUYKH Orenka

> 90% oT MakcuMasTbHOW CyMMBI OasutoB Ha jaty KT 5

Ot 70% 10 89% ot MakcuManbHON cymMMbl OaniioB Ha jnary KT

4
Ot 60% 10 69% OT MakcUMaTbHON CyMMBI OaiutoB Ha nary KT 3
2

< 60% ot MakcuMasibHON cyMMBbI 6asioB Ha aaty KT

11.3. Ilepecder cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[lepecuer cymmbl 0aiyioB B TPaJUIIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IpPEACTaBIeH B TalOIuIe

"1[11.631;1/1ua 11. 3 — [lepecuer cymmBbl O6aJJIOB B TPAAUIIMOHHYIO U MEXKAYHAPOJHYIO OLIEHKY
Hrorosas cymma 6asios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85-89 B (ouens xoporo)
4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 60 D (ynoBneTBopUTENIHHO)
3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (mocpexcraeio)
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2 (HEeyIOBIIETBOPUTENHHO) (HE

Huxe 60 6amnno F (HeynoBneTBOpUTEIBLHO
3a4TEHO) MK JIOB (HEyIOBIETBOPUTEIHHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHre JUCHUIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Pammorexamueckue nenu u curHanbl. Yacts 1 Teopusi CUTHATIOB U JIMHEWHBIC 1IeTH: Y 4eOHOe
nocoome / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHbIi pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/2798, nara oopamenus: 10.02.2017.
2. Panuorexnuueckue 1enu U curuaisl. Yacte 2 JluckperHas oOpaboTka CUTHANIOB U LU(ppoBas
¢bunsrpamus: Yue6Hoe mocobue / Kaparaesa H. A. - 2012. 257 c. [DnekrponHsiii pecype] - Pexum
nocryna: https://edu.tusur.ru/publications/2799, nara obpamenus: 10.02.2017.

12.2. lonosHuTEbHAS JIUTEPATYPA

1. backakos C.M. Pammorexuuyeckue nend M curHaiasl. M.: Breicm. mkona, 2003.-462c.
(mammuue B 6ubmmoteke TYCYP - 69 3k3.)

2. Tonoposckmii N.C. PamnorexHudeckue ey U CUTHAIBL: ydeOHOe mocoOue NI By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6ubanorexke TYCVYP - 3 3k3.)

3. Cubepr Y.M. llenwm, curnHamel, cucrembl: B 2-Xx dactsax./Ilep. C annr.-M.: Mup, 1988-
U1.336¢.,42.360c. (Hanuune B 6ubamorexke TYCVYP - 71 3k3.)

4. Cubepr Y.M. lenu, curnanel, cuctemsl: B 2-x gactax./Ilep. C anmn.-M.: Mup, 1988-Y 1 -
1988, 336¢ (mamuuue B Oubmroreke TYCYP - 39 5k3.)

5. Cubepr Y.M. lenu, curnanel, cucremsl: B 2-x dactsax./Ilep. C anrn.-M.: Mup, 1988-u 2 -
1988, 360c (mamuune B Oubmmoreke TYCVYP - 32 5k3.)

12.3 YuyeOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU

1. Pammorexamueckue nenu u curHaibl. Yacts 1 Teopusi CUTHANIOB U JIMHEHHBIC TIeTH: Y 4e0HO-
Metoanudeckoe nocoodue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [QnekrponHslii pecypce]| - Pexum
noctyna: https://edu.tusur.ru/publications/2790, nara o6pamenus: 10.02.2017.

2. Panuorexnmueckne menu u curHanbl. Y. 2 HenuHeliHas paauoTexHHKa: YdeOHOe
Meronuueckoe nocodue / Kamunckuit B. JI., Tenbmyxosckas JI. U. - 2012. 27 c. [DneKkTpoHHBIHI pecypc] -
Pexwum noctyna: https://edu.tusur.ru/publications/2791, nara obpamenus: 10.02.2017.

3. Pagmorexnuueckne menu W curHanmbl. JluckpeTHas o0paboOTKa CHUTHAJIOB W LU(pOBas
¢bunbTpanys: Mertoquueckue yka3aHus 1o BBIITOJHEHUIO KypcoBoi pabotel / Kaparaesa H. A. - 2012. 70
c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2792, nara oOpatieHus:
10.02.2017.

4. PanuorexHuueckue menu W curHainbl. Yacte 1: JlaGopaTopHBIM NpakTHUKyM IO Kypcy
«PagroTexHuueckre nenu U curaainbl». Teopus curnanos. / Kaparaesa H. A., Boromonos C. U. - 2013.
36 c. [DnexTpoHHBI pecypc] - Pexxum nocrtyna: https://edu.tusur.ru/publications/3417, nara obpareHus:
10.02.2017.

5. Panmuorexnuueckue uenu u curHanbl. Yacte 2: JlaGopaTopHBIN MPakTUKyM IO Kypcy
«PanuoTexHuueckue Ienu U curHaie». Hemmnelinele nenu. / boromonos C. U., Kamunckuii B. JI. -
2013. 29 c. [DOnextponHslii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/3418, nara
obpamenus: 10.02.2017.

6. PamuorexHudeckwe 1€MW U CHUTHAJBl: MeETOAUYECKUE VYKa3aHUs 10 OpraHu3aluu
camocrosTenbHor padotel / boromonos C. U. - 2012. 25 c. [DnexTponHsbI pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/1638, nara oopamenus: 10.02.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS
Y4eOHo-MeToIuYeCKHEe MaTepralibl Il CaMOCTOSATENbHON U ayAUTOPHON pabOThl 00yJarommXxcs
U3 YMCJIa MHBAJIHMJIOB MPEIOCTABIAIOTCA B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSM MX 310POBbS U
BOCHPUSATHS HH(DOpMALUH.
JL1st M1 ¢ HapyLIeHUsIMH 3PeHusI:
- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA;
- B IIe4aTHOW (hopMe YBETUUEHHBIM IIPH(PTOM.
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JIist M1l ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoM (hopme.

JI1st Jid1L ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeILHOTO annapara:
- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMbI U TPpedyemMoe
NnporpaMMHoe odecrnedeHue
1. 1. KommnbrotrepHslii 1a0opaTopHBIA NPAKTHKYM MO Kypcy "PanmorexHudeckue uLenu u
curHanel" — M.: BHTHIL, 2008. - Ne50200800874 (CBumerensctBo Ne 10434 o6 otpacieBoi
peructpanuu pa3-paborku B «OtpacieBoMm (oHae anroputMoB U mporpamm» ot 25.04.2008 Mockga)
Pexxum nocty-mna: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue I CIUTIUHbI
13.1. O0mue TpedoBaHNsI K MATEPHATbHO-TEXHHYECKOMY 00ecre4eHHI0 JUCIUIIIMHBI

13.1.1. MarepuajibHO-TeXHHYECKOE O0ecrevyeHue 1JIs1 JIeKIIUOHHBIX 3aHSATHIl
I[J'ISI IMPOBCACHHA 3aHATHI JICKOHMOHHOI'O THIIA, I'PYIIIIOBBIX W HWHAWMBUAYAJIBHBIX KOHCYJILT&HHﬁ,
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOU aTTECTAI[MH HMCIIOIb3YeTCsl YueOHas ayIuTOPHs, ¢ KOJTUYECTBOM
II0Ca/I04HbIX MecT He MeHee 70, obopynoBaHHas JOCKOM M cTaHAapTHOW yueOHOU mebenbto. Mmerorcs
HaIISHBIE TOCOOMS B BUJIE MPE3CHTAIIUN 110 JICKIIMOHHBIM pa3JieiaM JUCIUILTAHBI.

13.1.2. MatepuajibHO-TeXHHYECKOe oOecrevyeHue VI NPAKTHYeCKUX 3aHATHI
Jnis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJISI ¥ TMPOMEXYTOUHON aTTeCTaIlMH HCIIONB3yeTcsl ydeOHas ayquTOpHs, ¢ KOJINYECTBOM
[I0CaI04HbIX MecT He MeHee 70, o0opynoBaHHas JOCKOW M CTaHIApTHOH yueOHOHN Mmebenbro. MMerorcs
HaIJISIHBIE TIOCOOMS B BUJIE MIPE3EHTALUH 110 JIEKIMOHHBIM pa3JiesiaM JUCIHUILIHHBL.

13.1.3. MarepuaJjibHO-TeXHHYecKOe obecnevyeHue A5 J1a00paTopHbIX padoT

Jns  mpoBenmeHWs  TaOOpaTOPHBIX — 3aHATHA  WCHONB3YeTCs — y4eOHO-HMCCIe0oBaTeNbCKas
BBIUMCIIUTENbHAS J1aboparopusi, pacnoioxeHHas 1o aapecy 634034, Tomckas obGnactb, I Tomck,
Bepmmnuna ynuna, 1. 74, 3 atax, ayn. 314. 16 pabounx cranuuii Ha 6a3e nporeccopos Intel Core i5;
AuaroHanb MOHUTOpOB 24", OneparmonHas cucrema: Microsoft Windows 7 IIporpammuoe oGecrnieuenue:
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. MarepuajabHO-TeXHHYECKOE 00ecniedeHue [1JIsl CAMOCTOSITeIbHOM pPadoThI

Jns  mpoBenmeHWs  TaOOpaTOpHBIX — 3aHATHIA  WCHONB3YeTCs  yueOHO-HCCIeNoBaTeNbCKas
BBIUUCIIUTENbHAS J1aboparopusi, pacnojoxeHHas mno aapecy 634034, Tomckass oGnactb, I. ToMck,
Bepmmnuna ynuna, 1. 74, 3 atax, ayn. 314. 16 pabounx cranuuii Ha 6a3e nporeccopos Intel Core i5;
auaroHanb MoHUTOpoB 24", OneparnmonHas cucrema: Microsoft Windows 7 IIporpammuoe obecnieuenue:
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-TeXHUYeCKOe o0ecnedeHne JUCHUIIIMHBI VISl JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenne nucuuruinHbl dunamMu ¢ OB3 ocyiecTBisieTcsi ¢ UCMONIb30BaHUEM CPENICTB 00yueHUs
O0I1Iero U CHEeMaIbHOr0 Ha3HAUEHUSL.

IIpu oOydyeHHUM CTYyAEHTOB ¢ HApYLIEHHMSIMH CJIyXa [PEIYCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHJIMBAIOILIEH ammaparypbl, MYJIbTUMEAMMHBIX CPEIACTB M JPYTUX TEXHUYECKUX CPEICTB
npuemMa/repeaadn yueoHo nHGOpMalul B JOCTYIMHBIX (hOpPMax sl CTYIEHTOB C HapYIICHUSMU CITyXa,
MOOMJIBHOM CHCTeMBI OOY4eHHUs IJs CTYIEHTOB C WHBAJIMIHOCTBHIO, MOPTAaTUBHOW HWHIYKIIMOHHOMH
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CHCTEeMBbl. YueOHas ayIuTopusi, B KOTOPOHl OOydaloTCsl CTYIEHTHI C HapylIEHHEM cllyxa, 00opydoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAIMOTEXHUKOM, BUJICOTEXHUKOH, AIEKTPOHHOM JTOCKOW, MYIbTUMEIUUHOU
CUCTEMOM.

[Ipu oOy4yeHHM CTYICHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIpUMep, TEKCTa
Ha JIOCKE WM cjaiiia Ha 9KpaHe) MpU IOMOIIY BUACOYBEIUUUTENCH sl yIAJIE€HHOTO IPOCMOTpAa.

[Tpu 0Oy4eHUU CTYJEHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 ANMAPaTa HUCIOJIb3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBa BBOJAa MHGOpPMAIMU U JAPYrUe TEXHUUYECKUE CPEICTBa MpueMa/mepenadu
y4eOHOI MH(pOpMaUu B JOCTYNMHBIX (popMax Ajsi CTYIEHTOB C HApYIICHHSIMH OIOPHO-IBUTATEIIEHOTO
annapara, MOOUJILHOM cucTeMBbl 00yUYEHUS IS JIIOAeH ¢ MHBAIUIHOCTBIO.

14. ®oH1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpPeOOBaHUSA K GOHIY OLIEHOYHBIX CPEICTB U METOAUYECKUE PEKOMEeHIalluU
®DOoH/T OILICHOYHBIX CPEJCTB W THUIIOBBIE KOHTPOJIBHBIC 3aJaHMs, HCIOJIB3YEMbIC Uil OICHKH
c(OPMHUPOBAHHOCTH W OCBOCHHUS 3aKPEIUICHHBIX 32 JMCUUIUIMHOW KOMIETEHUIUH NpU MpPOBEICHUH
TEKyIIeH, TPOMEXYTOYHON aTTeCTaIluy 10 TUCIMILIMHE TTPUBECH B IPHIIOKCHUH K paboueil mporpamme.

14.2 Tpe6oBaHusi K (pOHIY OLIEHOYHBIX CPEICTB JUISA JIMI[ C OTPAHMYEHHBIMH BO3MOKHOCTSMH
310POBbSI
I[J'ISI CTYZ[CHTOB C HUHBAJIUIHOCTBIO HpeZIyCMOTpeHI)I JOOITOJIHUTCIBHBIC OIICHOYHBIC CpCIICTBa,
nepeveHb KOTOPBIX YKa3aH B TaOJNHUIIE.

Taﬁ.lmua 14 — I[OHOJIHI/ITGJIBHBIC cpeacrea OUCHUBAHUA Uil CTYIC€HTOB ¢ UHBAJIUIHOCTBIO

Bunl TOIOIHUTEILHEBIX OLIEHOYHEIX DopMbI KOHTPOJIS U OLEHKHU

Kareropuu cryneHToB
CPEICTB pe3ynbpTaTtoB 00y4YeHus

TecTbl, TUCBMEHHBIE CAMOCTOSATENLHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C napyueHusaMu
ciyxa

[IpenMy11eCTBEHHO TMCBMEHHAs
IIPOBEpKa

C napymenusimu  ColeceioBaHue 1Mo Borpocam k 3auety, [IpenMyImiecTBeHHO yCTHas MpOBEpKa

3peHUs OIPOC 10 TEPMUHAM (MHIUBUYaTbHO)
C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOpHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOsITeNIbHbIE pabOTHI, BOIPOCHI K METOAMHU
anmapara 3a4eTy
C orpannuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenMy1iecTBEHHO IPOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMH, UCXOS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYalOIIErocsi Ha MOMEHT NPOBEPKU

14.3 MeTonnyeckue peKOMeHAAlMHU 110 OLIeHOYHBIM CPeJACTBAaM /ISl JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Hns crynentoB ¢ OB3 mnpenycmarpuBaercst noctynHas ¢(opMa MpeaoCTaBlICHHs 3aJaHuil
OLICHOUHBIX CPEJCTB, @ UMEHHO:

— B Ie4aTHoM (opme;

- B Me4aTHON (hopMe C YBETMUYEHHBIM LIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEIOCTABIICHUE 3aJJaHMsI C UCIIOJIBb30BAaHUEM CYypJONIEPEBOA.

CryneHTaM C WHBAJIMJHOCTBIO YBEJIWYHMBAETCS BpEMs Ha IOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE
BONpOCHL. {151 Takux CTyIEHTOB INpeaycMaTpuBaeTcsi AoCTymHas ¢opMma MperoCTaBIE€HHs OTBETOB Ha
3aJJaHus, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IPECTaBIECHNE OTBETOB YCTHO.
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[Tponienypa oleHUBaHUS PE3YJAbTATOB OOYYEHHUS MHBAJIUAOB IO IUCLUUIUIMHE MPEIyCMaTpUBAET
npefocTaBieHne nHpopMannuu B GopMmax, aJaTHPOBAHHBIX K OTPAHUYEHUSIM UX 37I0POBBSI U BOCIIPUSATHS
uHpOpMaLUu:

JIJ1s1 JIMIL ¢ HApYIIeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJIs1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

JI1s1 1ML ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B ()OpME IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

[Ipu HeoOxoauMocCTH A1t 00YYaIOMIMXCS ¢ MHBAIMIHOCTHIO IPOLIEAYpa OLCHUBAHUS PE3YIbTAaTOB
00y4eHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO STATOB.
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1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpakTUKH) W TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHalioB (THUIIOBBIC
3a/auu (3aJaHus), KOHTPOJIbHBIE Pa0OThI, TECTHI U JP.) U METOIOB UX MCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
JUTSL U3BMEPEHUS YPOBHSI IOCTHKEHUS CTYICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB O0YYCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCHEBAEMOCTHU U MTPOMEKYTOUHOU aTTECTALlUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — IlepeueHb 3aKperIeHHBIX 33 JUCIUTUITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-7 TOTOBHOCTBIO K U3Y4YE€HHUIO HAyYHO- Jlo/KeH 3HaTh -OCHOBHBIE IMIOHATHUSA B
TEXHUYECKOW MH(POPMAIIUH, OTEYECTBEHHOTO U 00JIacTH Nepeaadn HHpOpMaIiy B
3apy0eKHOTO OIbITA 10 TEMAaTUKE IPOEKTa MH(POKOMMYHUKAIIMOHHBIX CUCTE-MaX; -
[1K-9 YMEHHUEM IIPOBOAUTH PACUETHI 110 IIPOCKTY TEH/EHIF PasBATHA B 001acTH

MH()OKOMMYHHUKAIIMOHHBIX 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 CO34aBaEMbIX
OPUTHMHAJBHBIX IPOrPaMM; -METOJUKHU
MIPOEKTUPOBAHUS YCTPOMCTB U CUCTEM
CBSI3H, B TOM YHCJIE, U C UCIOJIb30BAHUEM
CpEICTB aBTOMAaTU3aLlUH IIPOECKTUPOBAHUS;

CETeU, COOPY)KEHUM U CPELCTB
WH()OKOMMYHHUKAIIHIA 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 IIEIe; -
MIPOBOJUTH PACUETHI 110 IPOEKTY CPENICTB
MH(POKOMMYHHKAIIUN B COOTBETCTBUU C
TEXHUYCCKHUM 3aJaHHEM; - 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 CAMOCTOSTEIHHOM paboThl Ha
KOMIIBIOTEPE M B KOMITBIOTEPHBIX CETSIX; -
HaBBIKAMH TEOPETHYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUN
npeoOpa3oBaHUil CUTHAIOB B
PaIMOTEXHUYECKUX 1IEMAX 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. ;

OO01ure XapakTepUCTUKU MOKa3arene u KpUTepuen

MPUBEACHBI B TabimIe 2.

OLICHUBaHUA KOMHCTCHL[PII;'I Ha BCCX JTallax

Tabmuma 2 — O0mue XapakTEPUCTHKHU TTOKa3aTeIeii 1 KPUTEPUEB OLICHUBAHUS KOMITETCHIIMHA 110 dTaram

Tloka3arenu u
KpUTEpUHU

3HaTb

YMeTs

Bnanets

O6manaer akTHIECKUMH
U TCOPETHYECKUMHU
3HAHUSMH B IIpeieax
U3y4aeMoii 001acTu ¢
MMOHMMaHHUEM T'PaHUI]
NPUMEHHUMOCTH

OTnu4HO (BBICOKHI
YPOBEHD)

OO6nagaer Auana3oHOM
[IPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHSA
TBOPYECKUX PEILIECHUN,
a0cTparupoBaHus
npo0iemM

KonTponupyer pabory,
IIPOBOJIMT OLICHKY,
COBEPIICHCTBYET JICHCTBHS
paboThI

Xoporio (6a30BbIit  3HaeT GaKThl, MIPUHIIUIIGI,

OO6nagaer AMana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui peLIeHUs
OTIpeIeIEHHBIX MPOOJIEM B
00J1aCTH HUCCIIEA0BaHMS

OO0mamaeT OCHOBHBIMHA
YMEHUSIMH, TPEOYSMBIMH
JIs BBITTIOJTHCHUA HpOCTI)IX
3a7a4

2 Peanu3zanusi koMneTeHIuii

2.1 Komnerennusa IMK-7

YPOBEHB) MIPOIIECChI, 00IITHE
MIOHSATHS B MPENenax
u3y4aeMoii obiaactu

VYnosnerBopurenbH OOnamaer 6a30BEIMU

0 (OpOroBbIH OOIIMMU 3HAHHUSIMU

YPOBEHD)

I1K-7:

Bap}I6e)KHOFO OIIbITA ITO TCMATUKEC ITPOCKTA.

Beper oTBETCTBEHHOCTH 32
3aBepIlIeHHE 337134 B
HCCIIC/IOBAHUH,
MPUCIIOCA0IMBACT CBOE
HOBEJICHUE K
00CTOSITETLCTBAM B
perieHuu mpodiiem

Paboraer npu npsimom
HaOIIOEHUH

FOTOBHOCTBIO K H3YUCHUIO H&y‘lHO-TGXHH'—ICCKOﬁ I/IH(l)OpMaIII/II/I, OTCUCCTBCHHOI'O H

s popmMupoBaHMsI KOMIIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PSIJl ATAOB. DTalbl POPMUPOBAHUS
KOMIIETEHIIMH, INPUMEHSAEMBIE Ul JTOTO BHUJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA

MIPE/ICTAaBICHBI B TabuIiie 3.

Ta6Jmua 3 — Dransl (I)OpMI/IpOBaHI/IH KOMIICTCHIIMU U HUCITOJIB3YCMBIC CPEIACTBA OLICHHBAHU A

Cocrasn 3HaTh VYMeTh Bmangets
Conepxanue OCHOBHBIE MIOHATHUS B MPOBOJIMTH aHAJIN3 HaBBIKaMH pabOTHI C
3TaIoB obnacTu epenaqan TEXHUYECKOU TEXHUYECKOUN

uHpOpMaIUH B
WH()OKOMMYHHKAITMOHHBIX
CUCTEMax; TeHACHIIUN
pa3BUTHS B 00JIaCTH
UH()OKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA U CUCTEM
CBA3H.

Buer 3ansTHii e IIpakTuueckue
3aHATHS,
e JlaGopatopHsble

paboTsI;

uH(pOpMAITUH B paMKax
ONpEACICHHON TEMAaTUKHU
OCYILIECTBIIATH TOUCK U
aHayn3 uHpopmanumy,
MPEICTABICHHON B
Pa3IMYHBIX UCTOYHUKAX.

e [IpakTnueckue
3aHATHS,
e JlaGopatopHsble
paboTsI;

JIOKyMEHTAIUEHN, B TOM
YuCJIC, IIPU IOUCKE
uH(pOpPMaIUH; HaBbIKAMU
CaMOCTOSITENIbHON paboThI
Ha KOMIIBIOTEPE U B
KOMITBIOTCPHBIX CCTAX.

e JlaGoparopHbie
paboTHI;

e CamocrosiTenbHas
paborta;
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o Jlekmmu;

e CamocrosiTenbHas
pabora;

e KoHTpoib
CaMOCTOSITEIILHOM
paboThI (KypcoBOii
MPOEKT / KypcoBas
pabota);

o Jleknuu;

e CamocrosTenbHas
pabora;

e KoHTpois
CaMOCTOSITEIIbHOM
paboTsI (KypcoBoi
MIPOEKT / KypcoBas
pabora);

e KoHtponb
CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
IPOEKT / KypcoBast
pabora);

Ncnonp3yemblie
CpeacTBa
OIICHUBAHUS

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

o Tecr;

e OTuer N0 KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabora
(mpoekr);

e KonrpomnbHas pabora;
e Ortyer no
nabopaTtopHoii pabore;
e Ormpoc Ha 3aHATHSIX;
e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e Koncnekr
CaMOIIO/ITOTOBKH;

e TecT;

e OTuer 1o KypcoBoi
pabore;

e 3auer;

e DK3aMeEH;

e Kypcosas pabora
(npoexr);

e Ortyer no
nabopaTtopHoi pabore;
e 3ammTa KypcoBbIX
pOEKTOB (pador);

e OT4eT Mo KypcoBOM
pabore;

e 3auer;

e DK3aMeEH;

e Kypconas pabota
(npoexr);

@opMyIIMpoBKa I0Ka3aTeled M KPUTEPUEB OLICHMBAHUS JIaHHOM KOMIIETEHUMHU IIPUBEACHA B
Tabnuie 4.
Tabmuua 4 — [Tokazarenu U KpUTEpUU OLIEHUBAHUS KOMIIETEHIIMU Ha 3Tarax
CocraB 3HaThL YMeThb Bnanets
Ormmuno ® aHAJIM3HPYET CBS3U ® yMeeT IpaMOTHO ® YBEpPEHHO BJaJIeeT
(BBICOKHI YPOBEHB)  MEK1y PasinuHbIMU BBIpa)KaTh U JI0Ka3blBaTh ~ HAaBBIKAMM PabOTHI C
MOHATHSIMH B 00J1aCTH MIOJIO’KEHUS IPEAMETHON  JIUTEpaTypHBIMU
nepeaayd HHGoOpMauy; ;  00JIACTH 3HAHUS C VCTOYHHUKAMH ;
® UHTEPIPETUPYET HCIIOJIb30BaHUEM e CBOOOJHO BIIa/I€ET
MIPUEMBI U PE3YJbTAThI apryMeHTOB; ; pa3HbIMH criocobaMu
aHaJIM3a TEXHUYECKOU e CBOOOJHO NMPUMEHSIET  NPEICTABICHUS
nHpopMauu.; METOIbl PEIIeHHS 3a7a4 B MH(OpMauy;
HE3HAKOMBIX CUTYyalUsX.
;
Xopomro (0a30BbIl | e MOHMMAET CBA3M ® KOPPEKTHO BBIPA)XKAET, = ® BIaJI€ET HABBIKAMU
YPOBEHb) MEXY pa3IndHbIMU U JI0Ka3bIBaTh C paboTsI ¢
MOHATHSIMH B 00JIaCTH WCIIOJIb30BaHUEM JUTEepaTypPHBIMU
nepeaayd HHPOPMaIUK; ; apryMEHTOB IOJIOKEHUS =~ HMCTOYHHUKAMU ;
® NIpEJCTABIIAET IPUEMBI  TIPEIMETHOM 00IacTH ® BJIaJICCT pPa3HbIMU
U pe3yJIbTaThl aHaIn3a 3HAHMUS; | crocobamu
TEXHUYECKOU ® CaMOCTOSITENILHO IIPEICTaBICHUS
uHpopMaIuu.; MOIOMPAET METO/IbI nHpopMauy;
pereHust mpooiem;
VIOBJIETBOPUTETLH =~ ® faeT ONpe/eIeHus e yMmeeT paboTaTh co ® BJIaJiceT
0 (moporoBeIi OCHOBHBIX MOHATHI B CIIPABOYHOM TEPMHUHOJIOTHEN B
YPOBEHB) o0yacTu nepeaadn JUTEPaATypoH; ; peaMETHON 00JIacTH
uHpopManuu; ; ® yMEeT NMPEeJCTABIATh 3HAHWUS; |
® BOCIPOM3BOIUT pe3yabTaThl CBOEH ® Croco0eH KOPPEKTHO
23
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OCHOBHBIE ITOJIOKEHUSI
aHaJIn3a TEXHUYECKOU
nHpOpMaIUu.;

paboTHI;

IPECTAaBUTh 3HAHUS U
UH(OPMAIHIO;

I1K-9:

YMEHHEM  IPOBOJUTH

2.2 Komnerennus ITK-9

pacueThbl

II0 IIPOEKTY CETeH,

COOPY)KEHUI M CpEICTB

MH()OKOMMYHHUKALUI B COOTBETCTBUYU C TEXHUYECKHM 3aJaHUEM C HCIIOJIb30BAaHUEM KaK CTaHIApPTHBIX
METOJIOB, IIPHEMOB U CPEJCTB aBTOMATH3AIMU TPOSKTHPOBAHHS, TAK U CaMOCTOSTEIBHO CO3/aBaEMbIX
OPUTHHAJIBHBIX POrPaMM.

Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBUTH PsiJl ATANOB. DTaIbl (POPMUPOBAHUS
KOMIICTCHIIMK, MPHMEHSEMbIC JUIi 3TOTO0 BHIBl 3aHATUH WM HCIOJIb3yeMble CPEICTBA OLCHHBAHUS
MpECTaBJICHbI B TAOIHIIE 5.
Tabnuua 5 — Dranbl GOpMUPOBAHUS KOMIIETCHIIMU U HCIIOJIB3YEMBbIE CPEICTBA OLICHUBAHHS

Cocrasn 3Harb VYmMmeTb Brnaners
Conepxanue AITOPUTMBI pacdyeTa MPOBOJIUTH PACUYETHI 110 METOAMKAMH pacueTa
3TAIoOB XapaKTePUCTUK YCTPOUCTB TPOCKTY CPEICTB XapaKTEPUCTUK CPEJICTB

Y CUCTEM CBA3HU, B TOM
4uCIe, U ¢
HCIIOJIb30BaHUEM
CaMOCTOSITEIIBHO
CO371aBa€MbIX
OPUTMHAIIbHBIX IIPOTPaAMM;
METOAUKHU
MIPOEKTUPOBAHUS
YCTPOMCTB U CUCTEM
CBSA3H, B TOM YHUCIIE, U C
HCIIOJIB30BAaHUEM CPEICTB
aBTOMaTu3aluu
MPOEKTUPOBAHUA.

WH(POKOMMYHHKAIIUN B
COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
HCIIOJIB30BaTh METOIUKH
MIPOCKTUPOBAHUS
YCTPOICTB U CUCTEM
CBSI3H, B TOM YHCIIE, U C
HCITOJIb30BaHUEM CPEJICTB
aBTOMAaTHU3alluH1
MIPOCKTUPOBAHMS.

MH(POKOMMYHHUKAIH;
HaBBIKAMH
MPOCKTUPOBAHHUS Y3JIOB U
YCTPOWCTB CPENICTB
WH()OKOMMYHHKAIIWH B
COOTBETCTBHH C
TEXHHYECKHUM 3aJaHUEM.

Bunp! 3angatuit

e IIpakTHueckue

e IIpaxTHueckue

e JlabGopatopHsble

3aHSTHS, 3aHSTHS, paboThI;

e JlaboparopHsbie e JlaboparopHsbie e CamocTosiTenbHas

paboTHI; paboTHI; pabora;

o Jlekiuuy; o Jlexiuuy; e Kontpomns

e CamocrosiTenpHas e CamocTosiTenpHas CaMOCTOSATENILHOM

pabora; paborta; paboThl (KypcoBoit

e KoHTpoub e KoHTpoub MPOCKT / KypcoBast

CaMOCTOATEIbHON CaMOCTOATEJILHOMU pabora);

paboTsl (KypcoBoit paboThI (KypcoBoit

MIPOEKT / KypcoBast MIPOEKT / KypcoBast

pabora); pabora);
Hcnonbsizyemblie e KourtponbHas pabora; e KonTponpHas pabota; e OTuer no
CpeacTBa e OTuer 1o e OTuer 1o naboparopHoii pabote;
OLICHUBAHHUSA naboparopHoii paboTe; naboparopHoii pabote; e 3amuTa KypCOBBIX

e Omnpoc Ha 3aHATHUAX;
e KoHcnekt
CaMOTIOJITOTOBKH,

e TecT;

e Ortyer o KypcoBou
pabore;

e 3auer;

e DK3aMecH;

e Omnpoc Ha 3aHATHUSAX;
e 3ammra KypCOBBIX
MIPOEKTOB (pador);

e Koncnekr
CaMOIIO/ITOTOBKH;

o TecT;

e OTuer No KypcoBoii
pabore;

MIPOEKTOB (pabor);

e OTtuer N0 KypcoBoii
pabore;

e 3auer;

e DK3aMEH;

e Kypcosas pabota
(mpoexr);

CornacoeaHa Ha noptane N2 14889

24



e Kypcogas pabota
(poexkr);

e 3ayer;

e DK3aMEH;

e Kypcosas pabota
(npoexr);

@opMyIupOBKa IIOKA3arejaed M KPUTEPUEB OLICHMBAHUSA JAHHOW KOMIICTCHIMM IIPUBEACHA B

Tabimue 6.

Tabnuna 6 — [loka3arenu U KpUTEpUU OIIECHUBAHUS KOMIIETEHIIMU Ha dTarnax

Cocrasn

OT1nn4Ho
(BBICOKHI YPOBEHB)

Xoporio (6a30BbIit
YPOBEHB)

VYIOBIETBOPUTEIBH
0 (TOpOTOBBIH
YPOBEHD)

ACATCIIBHOCTH,

XaPAKTCPUIYIOIINUX  ITAllbI

3HaTb

e 00OCHOBBIBACT
AJITOPUTMBI pacycTa
XapaKTEePUCTUK Y3JIOB U
YCTPOMCTB CPEICTB
MH()OKOMMYHHKAIIHH; ;

® aHAJIU3HPYET
METOJIUKH
MIPOEKTUPOBAHUS Y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHUKAIIHA.;

® [MOHMUMACT AJITOPHUTMbIL
pacdera XxapakTepUCTHK
y3JI0B U YCTPOUCTB
CPEICTB
MH()OKOMMYHHKAIIHH; ;

® apryMEHTHPYET

IO HOK
MIPOEKTUPOBAHUS y3JIOB U
YCTPOMCTB CPENICTB
MH()OKOMMYHUKAIIHIA.;

® BOCIPOM3BOJIUT
OCHOBHBIE MOJIOKEHHUS
pacueTa XapakTepUCTUK
Y3JI0B ¥ yCTPOMCTB
CPEICTB
MH()OKOMMYHHMKAIIHH; ;

® UMEET NPE/ICTABICHHE
0 METOJUKAX
MIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB CPEICTB
WH(POKOMMYHHKAITUH. ;

YMeTs

® TPaMOTHO IMPOBOAMT
pacueTsl MO MPOCKTY
CPEICTB
MH()OKOMMYHHKAIIHH B
COOTBETCTBHHU C
TEXHUYECKUM 3aJJaHHEM;
® YBEPEHHO MPUMCHSICT
QITOPUTMBI pacyeTa
XapaKTEPUCTUK Y3JIOB U
YCTPOMCTB CPEICTB
UH(POKOMMYHUKAITHIA.

® CaMOCTOSITEIHHO
IPOBOAMT PACYETHI IO
IPOEKTY CPEIICTB
UH(POKOMMYHUKAIHHA B
COOTBETCTBHH C
TEXHUYECKHUM 3a[aHUEM;
® KOPPEKTHO MPUMEHSET
QITOPUTMBI pacyera
XapaKTEepUCTHUK Y3JI0B U
YCTPOMCTB CPEICTB
MH(POKOMMYHUKAIHA. ;

® yMeeT NpPEeACTaBIATh
pe3yibTaThl pacyeToB
XapaKTEPUCTUK Y3JIOB U
YCTPOMCTB CPEICTB
UH(GOKOMMYHUKAIIUH; ;
® yMeeT paboTark CO
CIIPABOYHOM
JIUTEPATYPONH;;

3 TunoBbie KOHTPOJILHBIE 32 JAHUS
Jlis peanu3anuy BBIICNIEPEUNCICHHBIX 3a1a4 00y4YeHMs HCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3a/laHusl WM MHbIE MaTepuaibl, HEOOXOIMMBbIE JJI OLIEHKH 3HAHWW, YMEHUH, HaBBIKOB U (WJIM) OIbITA

00pa3oBareIbHOI MPOrPaMMBI, B CIEIYIONIEM COCTABE.

3.1 Bonpochl Ha caMONOATOTOBKY
— Pacuer ¢pu3nuecknx XapakTepUCTHK CUTHAJIOB

CornacoeaHa Ha noptane N2 14889

Bnanets

® YBEpPEHHO BJaJEeT
HaBbIKaMM pacueTa
XapaKTEePUCTUK Y3JIOB U
YCTPOMCTB CPEIICTB
UH(OKOMMYHUKALIUHT; ;

® CBOOOJIHO HCHOJIB3YET
IIPUEMBL
MPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB CPENICTB
UH(OKOMMYHHUKAIIHA.

® BIJIaJI€ET HaBBIKAMU
pacueTa XapakTepUCTUK
y3JI0B M YCTPOUCTB
CpEeACTB
UH(POKOMMYHUKALHIH; ;
® JCMOJIb3yeT MPUEMBI
IPOEKTUPOBAHHUS y3-JIOB
Y YCTPONCTB CPEICTB
MH(}OKOMMYHHUKAIINT;

® BIaJEeT
TEPMHUHOJIOTHEN B
obmactu
IPOEKTUPOBAHUS Y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHHKAIIH; ;

® Croco0eH KOPPEKTHO
IPEICTaBUTh PE3YAbTATHI
pacueTa XapakTepUCTUK
y3J10B U YCTPOUCTB
CPEICTB
UH(POKOMMYHUKAIHIA. ;

(dhopMupoBaHUS KOMIIETEHIIMI B TIPOIECCE OCBOCHUS
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— Omnpenenenne BpEMEHHBIX U CIIEKTPAJIBHBIX XapaKTEPUCTUK NEPUOINYECKUX CUTHAJIOB

— Omnpenenenne CHEKTPAIbHBIX XapaKTEPUCTHK HENEPUOJUYECKUX CUTHAIOB. Teopembl O
CIEKTpax

— IlpakTMka npUMEHEHUs YaCTOTHOIO M OIEpPaTOPHOrO METOJOB U pacyeTa IMPOXOXKIACHUS
CUTHAJIOB Yepe3 JIMHEHHBIC dJICKTPUYECKUE LICTIH

— Pacuer ceKTpanbHBIX XapaKTEpUCTUK MOLYINPOBAHHBIX CUTHAJIOB

— Annpokcumanysi BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEJIUHEHMHBIX 2JIEMEHTOB

— Pacuer criekTpa TOKa Ha BBIXOAE HEJIMHEWHOM LIEIH METOAOM YyITla OTCEYKH

— Pacuer cnekTpa TOKa Ha BBIXOAE HEIMHEHHOW IEH METOIOM TPUTOHOMETPUYECKUX (HOopMys
KpaTHOTO apryMeHTa

— Pacuer KOJIC68,TCJILHBIX, MOAYIIAIHUOHHBIX U JETCKTOPHBIX XapaKTCPHUCTHUK

3.2 TecToBbIe 3a1aHUA
— Tunossie Bonpocsl TecTa 1o TeMe «PU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB:

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

BapI/IaHTBI OTBCTOB

E/.[t/.3 -
S?——‘ 1) s(t) = 7 :t?gts% 2) v A(A;/ij t3/4
/ 0, t< 4 t>% <N

gl 7 E, t0 78 —%Stg%
s(t) = %(%+%) _%- st)=<e, t>0

Ly 0 3) 0, t<_t12, t>t 9 0, t<—%
Pucynoxk 1 5 ) %(%Jr%), _%gtg%
) 0, t<_t12, t>%

Bonpoc 2: Ha pucynke 2 nokaszan curaain S(t). OnpenennTs HEYETHYIO OTHOCHTELHO HYJIS
COCTABJISIOILYIO Sy, () curnama s(t).

BapI/IaHTLI OTBCTOB
sft) s(t)
E/ —
5 e
50 | : f
- ] |
Ft+— 1) 0 £ i 2) - [y { £
E‘/z _E‘/z _E/é L
- ¥
0 4 s ()
E/ _
— B 2
Pucynok 2 3 I I 2 > EA l
| | ! 0
) ] £ I -E4 it
il _E/é
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5)

Bonpoc 3: Ha pucynke 3 nokasan curnain S(t). Onpenenuts suepruto 9 curHaina S(t).

s(t) BapuanTel 0TBETOB
E+ 5 E2t, 3:2E2tl
I\, 1) 3 2) 3
s AV :
/4 | f' _ _E2
3 2=0 " 2=E?x,
_E _____
QZE%
Pucynok 3 5) 4

Bonpoc 4: /lano ananutuueckoe BpeMEeHHOE IIpeicTaBlieHne curnana. OnpeneauTh SHEPTUIO Dyep
YEeTHON OTHOCHUTEIILHO HYJIS cocTaBisitolnei curnaina S(t).

BapuaHTbl OTBETOB

. (27
Esn | —t|, O
s(t) = (Tj
0, t<0, t;

E? E’T
= — 3 =
1) uem 4 2) uem 2
E’T
attem = 0 3 =
0 9 w2
_ 2
5 5, =2E°T

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

Bonpoc 5: Ha pucynke 5 nokaszan curaain S(t). OnpenenuTs BU CHMMETPHUH OTHOCUTEIBHO HYJIS

sy

BapI/IaHTLI OTBCTOB

AN

ﬂé\%/o 7

Pucynok 5

1. HederHad 1. HederHas
1) 2. HeuyeTHas 2) 2. dYerHas

1. dgerHas 1. dgernas
3) 2. HeuyeTHas 4) 2. dYerHas

1. uyerHas
5) 2. 06mero Buma

Bonpoc 6: Ha pucynke 6 nmokasan curnain S(t). Onpenenuts BeIHYHHY MOITHOCTH P
nepuoanueckoro curnana S(t), ecnmu E = 2B, R = 10 Om.

59 BapuanTsl 0TBETOB
E
D P-0 2) P=0,25 Bm
-7
i 7/ o1, 3) P=25 Bm 2) P =0,05 Bm
: b2
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Pucynok 6

5)

P=5 Bm

— Tunossie Bonpockl Tecta o TeMe «HACTOTHBIE U BPEMEHHbBIE XAPAKTEPUCTUKU

JIMHEMHBIX LEITEW»:

JlaHO: TISITh BapUAHTOB IIETICH, MATh BAPUAHTOB MEPEJaTOYHBIX (DYHKIUH, [T BAPHAHTOB
IIEPEXOIHBIX XapaKTEPUCTUK

(1) (2) (3) @) ©)
C C R C
—] 1=~ - }—g
— L
L
LYYV ° o
p° p+ 5 ps p ps
p? + 02 2P+ p p2+ppros| 2PHF | p2i3pps p?
P
p p
_ Py _ ¢ 4 ~
%e 2 i e 2 .S 045(3_ 1+=e COoS ()pt O'(t)
“p
1 R
O6O3Ha‘-IGHI/I$I.ﬂ—E , a)p _ﬁ , ﬂ_t

Bonpoc 1: Kakoii nenu
cootBercTBYeT AUX BHIa

Bonpoc 2: Kakoii uenu
cootBeTcTBYeT AUX BHAa

Bonpoc 3: Kakoil nenu cooTBETCTBYET
h(t) Buna

IK @)
1

K ()|

%

. -

h(t)

ANV aN
0\/\/1;

Bomnpoc 4: Kakoit uenu
cooTBeTcTBYeT h(t) BUja

Bonpoc 5: Kakoii nepexonHoin
XapaKTCPUCTUKE COOTBETCTBYCT

a(®)

Bomnpoc 6: Kakoii nienu cooTBETCTBYET

g

h(t)

- = 1 B —ﬁt 1 B _ﬁt
)==5t)+=-e 2 t)==6@t)-L.e 2
W | a0t o) = 2o
0
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Bomnpoc 7: Kakre AUX u h(t) coorBeTcTBYIOT 1ieru Homep (3)

(1) 2 3) (4)
K@) K@) K@) K@)
1 ¥
L T B m——— Y ===
2
0 ¢ 0 0 0
o h{t) hit) hit)
y A % N
0 0 0 0
Bomnpoc 8: Kakoit Bomnpoc 9: Kakoii nepexoaHoit Bomnpoc 10: Kakoii nenu
nepeaaTouHon (GyHKIUN XapakTepucTuke cooTBeTcTBYET K(p) cootBeTcTBYeT K(p) BUja
cooTBeTcTBYeT h(t) BUIa BUIA
Py p*
- K I
h(t)=£-e 2| K(p)=— b 5 (P) 02 4 2
“p pP™+3pB+ 4 p

[TpuMeuaHue: OTCYTCTBUE BEPHOTO OTBETa 0003HAYMUTh IU(poii 0

— Tunoseie Bonpocke! Tecta o reMe « TEOPEMbI O CIIEKTPAX»:
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Bonpoc 1: Onpeneaursb CIEKTPAJIBbHYIO INIOTHOCTH CUTHAJIA S, (t)

BapuaHTbl 0TBETOB
2 2
3 a —w
S,(w)=—— : . 200
o+ o2 Sy(w)=-] 2, 2 5
: 200
Sy(w) = . 1 1
& +0° Sp@)=>——
20+ Jo
t
: 04
S(0)=———
? a2+a)2

Bonpoc 2: Yka3zarb aMIVINTYTHO — YACTOTHYI0 XapPaAKTEPUCTUKY
CHIHaJa S,(t)

BapuaHTbl 0TBETOB

1o [S:(@)| 1/o? [52(0)

3.3 TeMbI OIPOCOB HA 3AHATHSAX
— Bgenenne. Kiaccudukanus CurHaJIOB W ONMUCAHUE CHUCTEM TMepenadyd WHGOPMAIHH:
Knaccudukanuss curHaJioB W OCHOBHBIE ompenencHus. DuU3ndeckne XapaKTepUCTUKH CUTHAJIOB.
OO6o01IeHHast CTpyKTypHasi cxema cucTeMbl nepenadn nHpopmanuu. OCHOBHBIE 33/1a4d U Ha3HAYCHUE
Kypca CO.
— T'apmonunueckuil aHaliu3 NEPUOJUYECKUX CUTHAJIOB C MOMOIIBIO TPUTOHOMETPUUYECKHX H
KOMILJIEKCHBIX psimoB Dypbe: Moaenu CHTHAIOB U CIOCOOBI WX MAareMaTHYeCKOTO OIHMCAHMS.
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O606mennbit psan Dypwe. [lorpemHocTs 0000mIeHHOTO TmpencTaBie-Hus. HepaBeHcTBo beccens.
PasenctBo IlapceBasis. Ilonarue crnekrpa. KommuiekcHbld psn Dypbe W €ro mNpUMEHEHHUE s
rapMOHHMYECKOTO aHAJIN3a.

— IlpeoOpazoBanusi @Dypbe U  CHEKTPAIbHBIM  aHAIM3  HEMEPHOAMYECKUX  CHTHAJIOB:
[lepuonnueckre M HENEPUOAUYECKUE CHUTHAJIbl M MX CHEKTpbl. CHEKTPhI, CHEKTPaJbHbIE IIOTHOCTH
CUTHAJIOB M MX CBOMCTBa. I'paHuIbl IPUMEHUMOCTH IpeoOpa3oBaHuili dypbe M UX paclIUpeHHE C
MOMOIIbI0 00001IeHHBIX (PpyHKIMH. CrieKTpalibHas IUIOTHOCTD MEPHUOANYECKOTO CUTHANIA.

— TIlIpeobpazoBanus @ypre u Jlamiaca u Ux NpuUMEHEHHE JJIS ONHMCAHUS U3MEHEHHI CHTHAJIOB B
y37ax cucteM nepenadr nHpopmanuu: O6o0menue npeodpazoBanuii Dypre - mpeobdpazoBanus Jlamaca.
Wzyuenne (yHKIMOHATBHON CBSI3M MEXKIYy HW3MEHEHHMSIMH CHTHAJIOB BO BPEMEHHOW o0imactu u
COOTBETCTBYIOIIMMH UM ITPE0Opa30BaHUSIMU CIEKTPOB B YACTOTHOM oOnacTu. Teopembl 0 criekTpax.

— YacroTHble METOJBI aHAIM3a MPOXOXKIEHUs curHaioB uepe3 (JIDLl): CrnexrpanbHBIA METON
a”Hasin3a. OrnepaTropHbIi METOJ] aHAIU3A.

— BpeMennble MeTOABI aHANM3a MPOXOXKIACHUSI cUTHaIOB uepe3 (JIDIl): Merombl BpeMEeHHOTO
uHTerpupoBanusi (uHrerpansl Jroamens). Bzan-MoCBA3b pazIUYHBIX METOJOB aHajaM3a. YCIOBUA
HEUCKa)XCHHOH Iepe-/1aul CUTHAJIOB.

— Panuocurnanel ¢ aMIUIMTYIHOM M aMIUIMTYAHO-UMIYJIbCHOW MOAyIAUUSAMU:OCHOBHbBIE
CBOMCTBA M OCOOCHHOCTM aHaiu3a paauocurHanoB. CrHekTpaibHOE, BPEMEHHOE U BEKTOPHOE
IIPEJICTABICHUS aMIUIUTYAHO-MOAYJIMPOBAHHBIX PAJUOCUTHAJIOB IPU TOHAIBHON U CIIOKHOM MOIYIISILIUH.
AMIUTUTYAHO - UMITYJBCHO - MOAYJIMPOBAHHBIE CUTHAJIBI U UX CIEKTPHI.

— Pannocurnanel ¢ ymioBoM M KBaaparypHou MoxayisanusaMmu. [IIMpokomnosocHele CUTIHAJIBL:
OcobeHHOCTH aHanM3a PagHOCUTHAIOB C YIIOBOW Moxyisinueld. CIeKTpbl CUTHAJIOB MPH TOHAIBHOW H
cinoxHOM Monynsiuuu. CHEKTpbl CHTHAJOB CO CMEIIAHHOW aMIUIMTYJHOM M YIJIOBOM MOAYIALIMSMU.
KBanparypnas mogynsuusi.

— OcCHOBHBIE METOJbI pacyeTa CIEKTpa TOKAa Ha BBIXOAEC HEJIMHEHMHOW 3JIEKTPUUYECKOM Lemu:
[IpyHuMNUanbHble  OTAMYMS  MEXAY JIMHEWHBIMU U HEJIMHEWHbIMU  nernsMu. [lpumenenue
MOJIMHOMUHAJIIBHOW M KYCOYHO-JIMHEHHOW anmpOKCUMAlMi BOJBTAMIIEPHBIX XapaKTEPUCTHK, a TAKKE
METO/1a OTCUETHBIX TOUEK JUIs CIIEKTPAIbHOIO aHaIM3a KoleOaHUH B HETMHEWHBIX LIETIsX.

— HenuHeliHple pe30HAHCHbIE YCWIMTENHM, YMHO-KHUTEIM M IpeoOpa3oBaTeld 4acTOTHI:
Henuneiinoe ycunenue u o0nactu ero npuMeHeHus. Pe3oHaHCHBIE YCUIIUTENN, YMHOXKHUTEIN 4acTOThI U
npeoOpa3oBaTeay 4YacTOThl. BpeMeHHOe M CIEKTpaJlbHOE IpEICTaBICHUSI HANpsHKEHUH U TOKOB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIE, YMHOXKUTENE U peoOpa3oBarese YacTOThl.

— MoaynsaTopsl aMILTUTYAHbIE, YITIOBBIE U KBaJpaTypHble: AMIUIUTYIHAS U YIJIOBas MOIYJISAIUU.
CrniocoOb1 ocymiectBieHus. Ix J0CTOMHCTBA M HEOCTaTKH. BpeMeHHOe U CIIeKTpaIbHOE MPEICTABICHUS
HaIpsKEeHUH ¥ TOKOB. [ [pMHIIMIIBI peanu3anuy KBagpaTypHOH MOAYISIUU. BEeKTOpHbIE 1UarpamMMsl.

— JleTekTHpoBaHWE CUTHAJIOB C aMIUIMTYAHOW, YIVIOBOM M KBAaAPaTypHOHM MOIYISALUSAMM:
JleTexTupoBaHME CUTHAJIOB C aMILIUTYIHOM, YINIOBOM M KBAaJIpaTypPHOU MOAYIIALMSAMMU.

— ABTOreHeparopsl rapMOHHUYECKUX KojeOanuil: OrmnpeneneHne aBTOKOJIeOaTeIbHON CHCTEMBI.
MexaHu3M BO3HMKHOBEHHsI M YCTAaHOBJICHMs KojeOaHMil B aBToreHeparope. CTalMOHApHBIN peXuUM
aBToreHeparopa, Oamanc (a3 u OamaHCc aMIUTUTYA. MSTKUA W KECTKUH PEKHMBI CaMOBO30YKIECHUH.
CxeMsl aBToreneparopoB. RC-reHeparopsl rapMOHHYECKHUX KOJIEOaHUH.

— 3aximouenue: IlepcrneKkTUBBI pa3BUTHUS CPEACTB U METOJOB (OPMHpPOBaHHUS M 0OpabOTKH
CUTHAJIOB.

3.4 JKk3aMeHallMOHHbIE BONPOCHI

1. Mozaenu curHaioB U UX CBoOWcTBa. J[MHAMHUECKOE MpeCTaBICHHE CUTHAIOB. DHEpreTH4ecKue
XapaKTCPUCTUKH CUTHAJIOB

2. Pa3znoxeHue NEepUOAMYECKOTO CHUTHajla MO rapMoHUKaMm. CHeKTpalbHble XapaKTepUCTHKH
MEPUOIMYECKOTO CUTHAJIA

3. T'apMoHHYecKHMIl aHanM3 HENepUOIUYecKUX cUrHainoB. CIHeKTpallbHble XapaKTepUCTUKU
HEMICPUOANYCCKUX CUTHAJIOB

4. Teopembl O CHEKTpax (CJIOKEHHE CUTHAJIOB, M3MEHEHHE MaciuTaba, CIBUT CUTHAJOB BO
BpeMeHH, nuddepeHnnpoBaHue, MHTETPUPOBAHKUE, POU3BEICHUE CUTHAJIOB)

5. CeeprhiBaHUEe ABYX CUTHAJ0B. Koppensiuonuslie GyHKIIUHN IBYX CUTHAJIOB
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6.

7. CsoiictBa mpeoOpa3oBanusa Jlammaca (CclokeHHE CHUTHAJIOB, M3MEHEHHE MaciTada, CIBUT

CHUI'HAJIOB

[TpeoOpazoBanue Jlammaca. O6paraoe nmpeodbpazoBanue Jlammaca

BO BpeMeHH, 1 dhepeHIupoBaHie, MHTETPUPOBAHUE, TPOU3BEACHNE CUTHAJIOB)

8. Maremarnueckue MOJEIM JIMHEHHOW »siekTpudyeckor uenu. [lepemarounasi, ummysibCHas,
repexo/iHas XapakTEepPUCTUKA IICITH.
9. TlpoxokaeHne NEPUOAUYCCKUX CHTHAJIOB Yepe3 Ienu (METOJ KOMIUICKCHBIX aMIUIUTY).
[IpoxoxaeHne HeMEePUOANUYECKUX CUTHAJIOB Yepe3 1enu (OrnepaTopHbIi METO/)

10. OmnepatopHblii METOJ ONPENCICHUS YCTAHOBHUBIICHCS pEaKUMH LENM Ha BKJIOYEHUE

NEepUoANYCCKOro Curaajia

11
12

13. DHepreTudeckue xapakrepucTuku AM kosebanuii. banancHas aMIIMTyIHAS MOTYIISIIAS

14
15

16. CnexTp curHaioB yriIoBOW MOIYJISILIMM ITPH POU3BOJIbHBIX MHAEKCAX MOAYIISALUN

. Bpemennsie MeToabl aHanu3a (MHTErpaibl J{roamerns)

. AM xone6anus. ToHaabHAS MOIYISAIMS TAPMOHUYECKOM HECYIIeH

. YrnoBas monyssauus. ToHanbHas yIIOBas MOMYJIALIMS
. CIEKTp CUTHAJIOB YITIOBOM MOAYJISLIUU IIPA MaJIbIX HHIEKCAX MOMYISALUU

17. AnanoroBsie, TUCKpETHBIEC U IH(pOBEIe curHaabl. O00OIIEHHAs CTPYKTYPHAs! CXeMa CHCTEMBI
1 poBoil 00padOTKN CHTHAJIOB.

18. Cnexktp nuckpeTHOro curHana. BnusHue (OpMbl AMCKPETU3UPYIOMIUX HWMITYIbCOB Ha

XapaKTEPUCTUKU TUCKPETHOIO CUTHaIa

19
20
21
22
23
24
25

. Pa3znoxenue curHajioB B paa KorenpHuKOBA. I[OK@B@.TGJ'ILCTBO. OCHOBHBIE BBIBOJBbI

. [Ipsimoe u o6parnoe JI1®D. Cesazp JAI1D u cnekrpa AUCKPETHOTO CUTHATA
. CpotictBa JII1d
. [Ipsimoe u oOparHoe Z-tipeoOpazoBanus. CBoiicTBa Z-peoOpa3oBaHmil

. Hudpossie punbTpbl. OCHOBHBIE CTPYKTYPBI. XapaKTEPUCTUKH HU(POBBIX PHIETPOB

. CucremHast pyHKIHUS TEPPOBOTo GUIbTpa. YCTOWIMBOCTD TUCKPETHBIX CUCTEM

. Cunre3 nudpoBbIX GUILTPOB (METOA OUIMHEHHOTO Z-TIpeodpa3oBaHusi, METO] MHBAPUAHTHON

HUMITYJIbCHOM XapaKTepUCTUKH)

26

. Metonsl pacyeTa OTKIIMKA Ha BbIXOJC I_II/I(I)I)OBBIX (I)I/IJ'ILTPOB

27. Bo3nelicTBre ¢1aboro rapMOHMYECKOTO CUTHAIA Ha O€3MHEPIIMOHHBIN HETMHEHHBIN 2JIEMEHT
28. Bo3zeiicTBHE CHIIBHOTO TaPMOHUYECKOTO CHTHAaa Ha O€3WHEPIIMOHHBINA HEIMHEHHBIH AIIEMEHT

29. HenuueliHoe pe30HAHCHOE YCUJICHUE. YMHOXXEHUE YaCTOThl TAPMOHUYECKUX CUTHAJIOB

30. AsbrokonebarenbHas cuctema. OOme mnonokeHus. CTalMOHApHBIA peXuM  paboThI
aBTOr€HEpaTropa
31. Bo3HukHOBeHHME KojeOaHM B aBTOreHepaTopax. MSATKUH M JKECTKHH  peXHUMBI

CaMOBO30YK/ICHHSI aBTOTeHEepaTopa

32

BBIXO/IE JIMHEMHOM DJIEKTPUYECKOM IEITH»:

. RC-reneparopsl

3.5 TeMbl KOHTPOJIBLHBIX padoT
Kontponpsnass padora mo teme «PACUHET OTKIIMKA HA

Bapuanr 1
* [lonyuuth aHaTUTHYECKOE BBIPAXKEHHUE U MOCTPOUTH I'padux ams AUX
JMHEWHOU 1enu [MacmTad YaCTOTHOM OCH OLIEHHBATh B €IUHHIIAX O, T/Ie

a = 1/(RC)]. (Oba3aTenpHble pacdETHRIE TOYKHM Ha Ocu dacToT: ® = 0, a, 4

00.)

 PaccunTarh U MOCTPOUTH BpEMEHHbIE XapaKTepUCTHKH Lienu. (Obs3arenbHble pacueTHbIE TOUKU Ha OCH

BPEMEHHU:

t=0, 1/a, «.)

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

HEIN»:
Bapuant

1 K nenuneiinomy snementy (HD) npuioxeHbl cymMMa MOCTOSITHHOTO

U0 u mnepemeHHoro ¢ amiumuTynod E rapmoHudYeckoro HampsbkeHuid. B

BBIXOZIHYIO Ilemb HDO BKIIIOUEH mapasieNbHbld  KonebaTenbHbId  KOHTYD,
HACTPOCHHBII B PE30HAHC C YacTOTOM BXOAHOro curHana. I[lapamerpsl

Harpy3KH

gactora fP = 235 kI'1; emkocth koHTYypa CK = 3500 nd.

HEJIMHEHHOTOo 3/eMeHTa: T0OOPOTHOCTh KOHTYypa Q = 65; pe3oHaHCHas !

O
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* BBINOJMHUTD anmpOKCUMALIUIO BOJIBTAMIIEPHON XapakTepUCTUKU HD cTeneHHbIM MOIMHOMOM U OTpE3-
KaMH NPSAMBIX JIMHUM.

* Paccunrtarh cOnpoTUBICHUE HArpy3KH MOCTOSSHHOMY TOKY U IMEPEMEHHOMY TOKY Ha 4acTOTaX, paBHBIX
4acTOoTaM MEepPBOM U BTOPOM TapMOHHMK BXOJHOTO CUTHaIA. [[J1 MOJIMHOMUAIBHON anmpOKCUMAIIUH:

* PaccuuTars BEIMYMHY IIOCTOSIHHOM COCTAaBIAIOLIEH, aAMIUIMTYIAbl IIEPBOM M BTOPOM IapMOHHUK TOKa,
MPOTEKAIOIIETO Yepe3 HEeTMHEUHBIN 3neMeHT, eciiu noctositHHoe cMmemenue UO cocrasisier 0,3 B, a am-
IJTUTY/Ia IEPEMEHHON rapMoHuyeckoi coctapisitomeid E pasua 0,1 B. Onpenenuts 3Ha4eHHUs] TOCTOSIH-
HOM COCTaBJSIOLIECH M aMIUIMTYJ [EpPBOM M BTOPOM TapMOHHK HAIPSDKEHUS HA Harpy3Ke IpH TeX Ke
CUTHAJIAX.

* (*) BoiOparp pabouyro Touky HD Ha cepenuHe nuHelHOTO y4yacTka. Paccuntarh KodhOUIIMEHT ycuie-
HUS JJI1 PE30HAHCHOTO YCHIIUTENsI, paboTaromiero B JUHEHHOM pexume. OnpeneinuTh MaKCHMAalbHO
JOMYCTUMYIO JUIsl JIMHEMHOTO peXuMa aMIUIMTY/ly CUTHAJIa Ha BXOJE.

3.6 Tembl 1a00paTOpHBIX padoT

— Temsr maboparopubix padbot (3 cemecTp):
[IpakTuka anmapaTtypHOro aHajiu3a CUTHAJIOB BO BPEMEHHOM M 4aCTOTHOW 00JIacTsIX
HccnenoBanue crieKTpoB yIPaBISIONIUX CUTHAIOB
[IpoxokaeHue ynpapisoLMX CUTHAJIOB Yepe3 JIMHEWHbIE LU

— Tewmsl 1aboparopHbIX padoT (4 cemectp):
HccenenoBanvie HEMMHEWHOIO YCUIINTENS U YMHOXKHUTEIS 4YaCTOTHI
AMIUTUTYIHBIA MOIYIIATOP
HccnenoBanue qeTeKTUPOBAHMS AMILTUTYIHO-MOIYIMPOBAHHBIX KOIeOaHU

3.7 3auér

1. ChopmynupoBaTh OCHOBHBIE UJI€U MPEICTABIECHUs CUTHANIA 00001eHHbIM psitoM Dypbe (CyTh
CPeIHEKBaPAaTHUECKOTO TPUOIIKEHNS, 3aue€M HY)KEH OpTOTOHAJbHBIM Oa3uc, 3a4eM MOJHBIN Oaswuc,
YHUBeEpcajibHasl pacyeTHas popmysa).

2. Ilpsimoe u oOparHoe mpeoOpazoBanust Dypre (PpU3MUECKUN CMBICT, PAa3MEPHOCTH, T'PAHHIIBI
MIPUMEHUMOCTH, CBA3b C KOMIUIEKCHBIM psiioM Dypbe).

3. Ipocteitmme o6oOmeHHbIE (YHKIIMHA, UX CBOWCTBA, CBSI3b MEXJIYy HMUMH BO BPEMEHHOWU WU
4aCTOTHOW OOJIACTH.

4. JluHamuyeckHMe MOJEIM CUTHAJOB (IF€OMETpHUYECKass HWHTEpHpeTalnus, WHTEerpajbHble
MIPEJICTABICHUSI U CBSA3b MEXAY HUMMU).

5. Teopembl 0 chekTpax: M3MeHeHHe MaciuTaba u auddepeHpoBaHue (BO BPEMEHHOM u
YaCTOTHOM 001acTH).

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

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

8. Ilpsmoe u obparHoe npeoOpazoBanus Jlamiaca (copMyarpoBaTh OCHOBHBIE UAEU: NTEPEXO]] OT
npeodpaszoBanuii dypre, P-110CKOCTh U CMBICT KOMILIEKCHOM "acToThl P, uHTerpansnas gopmyna Komu
U €€ IPUMEHEHHUE).

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 LENEd M CBA3b MEXIY HHMH BO
BPEMEHHOW U YaCTOTHOM 00JIacTH.

11. Bo3nelicTBue nepuoANYECKUX CUTHAJIOB Ha JIMHEHHbIe 1enu. (MeToJ KOMIUIEKCHBIX aMILTUTYL
U €ro IpUMEHEHHE JUId pacueTa MEpPUOJAMYECKMX CUTHAJIOB Ha BBIXOAE Y3KOINOJOCHBIX H
LIUPOKOIIOIOCHBIX JIMHEHHBIX 1IeTIel).

12. Bo3zelicTBHE HENEPUOANYECKUX CUTHAJIOB HA JUHEHHbIE 1leny. (OnepaTopHblil METOX pacyeTa
otknuka. CyTh METO/IA, TOCTOMHCTBA, HEIOCTATKH ).

13. BozneiicTBiEe HENEPUOANYECKUX CUTHAJIOB HA JTMHEIHbBIE LIENU. (BpEMEHHbBIE METO/Ibl AHATIN3A
JHTerpan Jroamens, MHTerpaj CBEpTKU; CyTh METOOB, JOCTOMHCTBA, HETOCTATKH).

14. CpaBHUTENBHBIN aHAIN3 PA3JIMYHBIX METOJOB pacueTa OTKJIMKA Ha BBIXOJE JIMHEWHBIX LENeH
(onmeparopHOro MeTo/ia U METOI0B BPEMEHHOT'O HHTETPUPOBAHMUS).

15. TonanpHast aMIIMTynHas MOAYNsIus (ocHOBHBIe mapamerpel: M, Pcp, Po, Pmax, Pmin,
HIMpHUHA CHEKTpa). BpeMeHHoe, CrieKTpaibHOE U BEKTOPHOE MPE/ICTABICHUS.
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16. AMIIIUTYIHO-UMITYJIbCHO-MOYJIMPOBAaHHBIE CUTHAJIBI U UX CHEKTPBHI.

17. CpaBHutenbHblii aHanu3 AM curHaioB u AVM curHamoB BO BpPEMEHHOW M YaCTOTHOM
o0NacTH.

18. CpaBuuTenbHbIl aHanu3 AM curHanoB u BM curaaioB Bo BpeMEHHOM M 4aCTOTHOM 00JIacTH.

19. TonanpHas 4YacTOTHasg MOAYJASALUS (OCHOBHBIE IapaMETpbl: WMHJIEKC, JEBHMALUS, IIUPHUHA
crnekTpa). BpemenHoe, crnekTpaabHOE, BEKTOPHOE MpeACcTaBIeHHs mpu m<<l.

20. TonampHas ¢a3zoBass MOIyIsAUMs (OCHOBHBIE MapaMETphl: HMHICKC, [EBHALMA, LIMPUHA
crekTpa). BpemeHHoe ,criekTpaabHOE U BEKTOPHOE MpeacTaBIeHus mpu m<<I.

21. CmemanHas Monyasius (aMIUIMTYJHAs U yrioBas). BpemeHHoe, cekTpajlbHOE U BEKTOPHOE
MIpe/ICTaBICHHUS.

22. Tlonstue (hu3mdeckoil ormdaromeld, MrHOBEHHOW YacTOThl U TOTHOW (ha3bl y3KOIOJIOCHOTO
npouecca. [Ipencrasnenue y3komnoiocHOro npoiecca B KOMIUIEKCHOH TIocKocTH. [oHsTHE KOMITIEKCHOM
OruoaroIeH.

23. Ouenka (U3UYECKOW OrubOaroIieil, MTHOBEHHOW YacTOThI M TOJHOW a3l C IMOMOIIBIO
npeobpaszoBanuii [ mibbepra.

24. AHaIUTUYECKMA CHUTHaJI M €ro CBOWCTBA BO BPEMEHHOH M 4YacTOTHOW o0O01acTH
(aHaMUTUYECKUI CUTHAJI — KOMILUIEKCHAsi MOZEJb Y3KOIIOJIOCHOTO CUTHaja, ONpeAesieHHass ¢ MOMOIIbIO
npeoOpazoBanuii [ unboepra).

25. Ananu3 u30MpaTeNbHBIX Lenei (aMIUIMTYIHO-4acTOTHAs M HMITYIbCHas XapaKT€PUCTUKHU
M30HUpaTebHBIX TIETIEH ).

26. Hu3K04aCTOTHBIA HKBHUBAJICHT W30MpPATENbHBIX IleTel (MOTPEemHOCTh MPHOIMKECHUS,
aMIUIUTYIHO-YaCTOTHAS U UMITYJIbCHAsI XapaKTePUCTUKN),

27. CpaBHUTENbHBIM aHANM3 M30MpPATEIBbHOM LENM M €ro HHU3KOYACTOTHOIO SKBUBAJICHTA
(cpaBHUTH aMIUIMTYIHO-YaCTOTHBIE XapPaKTEPUCTUKH, HUMITYJIbCHBIE XapaKTEPUCTUKH M TepeaaToyHbIe
GbyHKIHN).

28. IlpuOmmxkeHHBIE BpEeMEHHOHW MeToa aHanmu3a (METOI OruoaroIiei) IMPOXOXKICHUS
Y3KOIOJIOCHOTO CUTHAJIa Yepe3 n30UpaTeabHyo LEb.

29. IIpuOnuKeHHBIH ONepaTOpHBIN METOJ aHAIM3a MPOXOXKJIEHHs Y3KOIIOJIOCHOTO CUTHala 4Yepes
n30uparenbHyIO LElb.

30. KoppensioHHBIM aHaMU3 JAeTEPMUHUPOBAHHBIX CHUTHANIOB (aBTOKOPPENSIIIHOHHAS (YHKIIHS,
SHEPreTUUECKUI CIIEKTP U UX CBONCTBA).

31. KoppensiuoHHBI aHalu3 JAeTePMUHHUPOBAHHBIX CHUTHANOB (B3aMMHAs KOPPEISAIMOHHAS
(GyHKIMS, ee CBOWCTBA).

3.8 Tembl KypCcOBBIX POEKTOB (padoT)
— CrekrpanbHbIi aHAJIN3 CUTHAJIOB M pacueT OTKIUKOB JTMHEWMHOM LIETIH.

4 Meroan4yecKkue MaTepHaJIbl
s obecnieuenus npoiecca oOydeHHs] U pelleHus 3a7ad o0y4eHHs! UCIOJIb3YIOTCS CIEAYIOIUe
Marepuabl:
— METOAMYECKUE MaTepHaIIbl, OIPENENSIONINe MPOIEAYyphl OICHUBAHHS 3HAHWM, yMEHUH,
HaBBIKOB M (WJIM) ONBITA JEATEIHHOCTH, XapaKTePH3YIOMIUX JTambl (OpP-MHUPOBAHUS KOMIIETEHITHH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. PagmorexHmyeckue 1enu U curHaiasl. Yacts 1 Teopust cuTHANOB U TMHEHHBIC IeTH: Y 4eOHOoe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, cBOOOAHBIIA.
2. Panuorexnudeckue nenu U curHanel. Yacte 2 Jluckpetnas o6paboTKa CUTHANIOB U U(poBast
¢bunpTpanms: Yuebnoe mocodbue / Kaparaesa H. A. - 2012. 257 c. [DnexTpoHHbIi pecypc| - Pexum
nocrtyna: https://edu.tusur.ru/publications/2799, cBOOOIHBIIA.

4.2. lomosiHMTEIbHAS JIUTEPATypa
1. Backakop C.H. PaguorexHumueckue Iiend W curdaigel. M.: Bpeicm. mxoma, 2003.-462c.
(mammaue B oubmuoreke TYCVYP - 69 3k3.)
2. Tonoposckuit 1.C. PagrioTexHnveckre 1enu U CUTHAJIBL: ydeOHOe mocooue i By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)
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3. Cubepr Y.M. llenu, curHamel, cuctembl: B 2-x yactax./Ilep. C anm.-M.: Mup, 1988-
Y1.336¢.,42.360c. (mamuuue B 6ubamoreke TYCVYP - 71 3k3.)

4. Cubept Y.M. llenu, curnansl, cucremsr: B 2-x vactsax./Ilep. C anmn.-M.: Mup, 1988-U 1 -
1988, 336¢ (manmune B Oudmoreke TYCVYP - 39 5k3.)

5. Cubepr YM. lenu, curnansl, cucremsl: B 2-x vactsax./Ilep. C anrn.-M.: Mup, 1988-u 2 -
1988, 360c (manmune B Oudmoreke TYCVYP - 32 5k3.)

4.3. O6s13aTes1bHbIE YUeOHO-MeTOAHYeCKEe MOCoOu s

1. Pamuorexnmueckue nenu u curHaibl. Yacts 1 Teopust CHTHANIOB ¥ JIMHEHHBIC 1IeTH: Y 4eOHO-
Meronuueckoe mocodue / Kaparaera H. A., Kucenes I1. C. - 2012. 34 c. [DaekTpoHHbIi pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/2790, cBOOOIHBIA.

2. Pammorexnmueckwe 1iend u curHanel. Y. 2 HenuneliHas panuoTexHuka: YdeOHOE
Metoandeckoe nocooue / Kamunckuit B. JI., TenpmyxoBckas JI. U. - 2012. 27 c. [DnekrponHblit pecypce] -
Pexxum moctyma: https://edu.tusur.ru/publications/2791, cBOGOIHBIA.

3. Pagmorexnuueckue menu W curHaiuel. JluckperHas o0paOoTka CUTHaNOB M IHdpoBas
dbunpTpanys: Mertonuyeckre yKka3aHus 10 BBIIOJHEHUIO KypcoBoi pabotel / Kaparaesa H. A. - 2012. 70
c. [DnexTponHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBoOOIHEII.

4. Pamuorexnuveckue nenu u curHanbl. Yacte 1: JlaGopaTopHbIi MNpPakTUKyM IO KypCy
«PagnoTexHuueckue nenu u curaainsl». Teopust curnanos. / Kaparaesa H. A., boromonos C. U. - 2013.
36 c. [DnexTponHbIii pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/3417, cBoOOIHBIHA.

5. Pammorexnmueckne nenu u curHaibl. Yacte 2: JlabopaTropHbIi TPaKTUKyM IO KypCy
«PanuoTexHuueckue Lienu W curHaiabsl». HemuHeiinele nenu. / boromonos C. U., Kamunckuii B. JI. -
2013. 29 c. [DnexTpoHHbIA pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3418, cBoOOIHBIIA.

6. PanuorexHuueckue 1eNd U CHUTHAJIBL: MeETOAUYECKHE VYKa3aHUs [0 OpraHu3aluu
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