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VYueOnsIii mman Haoopa 2016 roga

Pacnpez[eneHHe pa60qero BPEMCHU

Ne Bunapl yueOHOM NesTenbHOCTH 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 KoHTpOJb caMOCTOATENBHOM paboThI 10 10 4acoB
(KypcoBoii pOEKT / KypcoBasi paboTa)
5  Bcero aymuTOpHBIX 3aHATHN 42 50 92 4acoB
6 CamocrosrenbHas pabora 48 40 88 4acoB
7 Bcero (6e3 sx3ameHa) 90 90 180 9acoB
8 TloaroroBka u cpada DK3aMeHa 36 36 JacoB
9  OOmas TpyI0eMKOCTh 90 126 216 JacoB
2.5 3.5 6.0 3.E

3auer: 3 cemecTp
Ok3aMeH: 4 ceMecTp
KypcoBast pabota (poekr): 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 TpeOoBaHUH (eneparbHOT0 TOCYIapCTBEHHOTO
oOpa3oBarenbHOTO cTaHgapra Beicmiero obpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(cnermmansHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHHU W CHCTEMBI CBSI3U, YTBEP)KICHHOTO
2015-03-06 rona, paccMOTpeHa M yTBEPXK/AC€HA HA 3acCeJaHUU Kaenpbl «  » 20 roxa,

poToKoJ Ne

PazpaboTunku:
Homent xad. TOP

3aBeayromuii ooecreunBaroniei kad.
TOP

Kamunckuii B. JI.

Hemunos A. 5.

Pabouas nporpamMma cormnacoBana ¢ pakyabTeToM, Mpo(UINpyIoLIel U BeITycKatole kadeapamu

HaIpaBJICHUA IIOATOTOBKHU (CHCHI/IEL]'IBHOCTI/I).

Jexan PT®

3aBeqyroNInid BEITyCKAOIIeH Kad.
PTC

DKCHEPTHI:

noueHt kad. TOP

Crapmuii npenonasarens kad. PTC
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

Ienwto mpenogaBanus AUCIUIUIMHBI "CUrHANBI B 37eKTpOoCcBa3u(CD)" aBiseTcs u3ydeHne o0mumx
MPUHIIMIIOB  OMUCAaHUS PAJAMOTEXHUYECKUX CHTHAJOB U  [ened; QOopMHpOBaHHE IEIOCTHOTO
MIPEJICTaBICHUS O (PU3NUECKUX U MAaTEMaTUYECKUX MOJEISX, TPUMEHSEMbIX ISl UCCIIEOBAaHUS CUTHAJIOB
U 1enel, B UX €IUHCTBE M B3aWMOCBSI3U; OCBOCHHUE METOJIOB pacyera MapaMeTpOB CUTHAJIOB W LIETICH;
MMOHMMAaHHE MPUHIIUIIOB pabOThl OCHOBHBIX (PYHKIIMOHAIBHBIX Y3JI0B paJloaniaparypsbl.

B pesynbrare nsydeHust HaCTOSIIEH JUCIHUILTAHBI Y CTYACHTOB JIOJDKHBI CPOPMHUPOBATHCS 3HAHUS,
YMEHHMsI 1 HaBBIKH, TIO3BOJISIONINE MPOBOAUTH CAMOCTOATEIbHBINA aHAN3 MPOILIECCOB Mepeiauu, pruemMa 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 MEPCHEKTUBHON. CTYIEHTHI TakKe JOJIKHBI MOJYYUTh 3HAHUS, UMEIOIIUE HE TOJBKO
CaMOCTOSITENIbHOE 3HAYeHHe, HO U 00ecleuyMBalIIie MOATOTOBKY JUISl YCBOGHHS IOCIEIYIOIINX
JTUCIUTITUH.

1.2. 3agaum IMCHUIIITHHBI
— OcHOBHOH 3afjauel TUCHMIUIMHBI SBISIETCS OCBOECHHUE CTYJCHTaMH COBPEMEHHBIX METOOB
aHauu3a JeTePMUHUPOBAHHBIX M CIy4YalHBIX CUIHAJOB, METOIOB aHAIW3a PaJUOTEXHUYECKHX LEIei:
AQHAJIOTOBBIX, AMCKPETHBIX W Lu(poBbiX. M3ydenune nucuuruivbbl "Curhansl B 3nekTpocBsazu(CO)"
crocoOCTByeT (OPMHUPOBAHUIO Y CTYIEHTOB OOLIEKYIBTYPHBIX M HPO(PECCHOHAIBHBIX KOMIETECHLUH
cootBercTBytonmx OOII.

2. Mecto nucuuniiuHbl B cTpykrype OIIOII

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

[IpeamecTBylOUMH ~ JUCUUIUIMHAMH, (DOPMHUPYIOIIMMH  HadajJbHBIC 3HAHHSA, SBISIFOTCA
cienyromue aucturuinHel: WMudbopmaruka, Maremaruka, Teopus snekTpuueckux 1enei, Dusuka,
DNEeKTPOMAarHUTHBIE MOJISI ¥ BOJTHBI.

[Tocnenyromumu aucuumiauHamu  siBistoTcs: OOmiast teopust cBsisu, OCHOBBI MOCTPOCHUS
MH()OKOMMYHHUKAIIMOHHBIX CHUCTeM H ceTeld, CXEeMOTEeXHHKAa TEeJICeKOMMYHUKAIMOHHBIX YCTPOUCTB,
TeopeTudeckre OCHOBBI CTaTUCTUYECKON paMOTEXHUKU U OecrpoBomHOM cBsi3u, Lludposas o6paboTka
CHUTHAJIOB.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHHUS TUCHUILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— JIK-7 TOTOBHOCTBIO K H3YyYEHHIO HAyYHO-TEXHMUYECKOM HH(OpMalUU, OTEYECTBEHHOTO U
3apyOe’KHOTO ONBITA IO TEMATHKE MPOEKTa;

— JIK-9 ymeHuweM MNpoOBOAUTH pacyeTbl IO MPOEKTy CETEH, COOPYKEHMH M CpENCTB
MH(POKOMMYHHUKAIIUI B COOTBETCTBUM C TEXHUYECKUM 3aJaHMEM C HCIOJIb30BAHUEM KaK CTaHJIApTHBIX
METOJIOB, IIPUEMOB U CPEICTB ABTOMATH3allMH MPOEKTUPOBAHUSA, TAK M CaAMOCTOATEIBHO CO34aBaCMBbIX
OPUTMHAJIBHBIX IIPOTrpaMM;

B pesynbrare uzydeHus: JMCUUILUIMHBI CTYIEHT JOJIKEH:

— 3HaTh -OCHOBHBIE MOHATHSA B OOJIACTH Neperadd MH(POpPMALUU B MHPOKOMMYHUKAIIMOHHBIX
CHCTe-Max; -TEHJICHIIMM Pa3BUTHUS B 00JacTH WH(POKOMMYHHUKALMOHHBIX TEXHOJIOTHI U CUCTEM CBS3H; -
METOJIbl MaTeMarHM4eCKOro AaHaJIN3a, JKCIEPUMEHTAJIBbHOIO HCCIENOBAHHWS M KOMIIBIOTEPHOTO
MOJIEIIMPOBAHUS PAIMOTEXHUUYECKUX CUTHAJIOB U LIETIEH; -aJITOPUTMBI PacyeTa XapaKTepPUCTUK YCTPONCTB
U CUCTEM CBS3M, B TOM YHCIIC, U C MCIOJb30BAHMEM CAMOCTOSTEIBHO CO3/1ABAEMBIX OPUTMHAJIBHBIX
[IporpamMM; -METOIUKH IIPOCKTUPOBAHUS YCTPOUCTB U CUCTEM CBSI3H, B TOM UYHUCIE, U C UCIIOIb30BAaHUEM
CPEIICTB aBTOMAaTHU3allMN IPOCKTUPOBAHMS;

— yMeTb - IIPOBOJMTH aHAJIM3 TEXHHUUECKON MH(POPMALIMU B paMKax ONpEIEIeHHON TeMaTuKu;
- OCYUIECTBJISITH MOMCK W aHaiu3 HWHGOpMAIMH, MPEICTaBICHHON B pAa3JIMYHBIX HCTOYHHKAX; -
PacCUMUTHIBATE U U3MEPSTH CIEKTPAIbHBIE XapaKTEPUCTUKH AHAJIIOIOBBIX CUTHAJIOB U LIETIEH; - IPOBOAUTH
pacueTsl MO MPOEKTY CPeACTB MH(OKOMMYHUKAIIMA B COOTBETCTBUU C TEXHHYECKUM 3a/IaHUEM;
HCIIOJIb30BaTh METOAUKHU IIPOCKTUPOBAHUS YCTPONCTB U CUCTEM CBSI3H, B TOM YHCIIE, U C UCIIOJIB30BAHUEM
CPEIICTB aBTOMAaTH3aLlUN TPOCKTUPOBAHMS.
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— BJAaJeTh - HaBBIKAMU pabOTHI C TEXHUYECKOH JOKyMEHTAalMel, B TOM YHCIe, IpU TOUCKE
uHpOpPMaLMU; - HABBIKAMH CaMOCTOATEIBbHOI pabOThl Ha KOMIBIOTEPE U B KOMIIBIOTEPHBIX CETAX; -
HaBbIKAMU TEOPETHUYECKOTO U 3KCIEPUMEHTAIBHOIO MCCIIENOBaHUM NpeoOpa3oBaHUIl CUTHAJIOB B
palMOTEXHUYECKHX LIEMAX B paMKaxX (PU3NYECKOrO SKCIIEPUMEHTa U KOMITbIOTEPHOTO MOJAEIHPOBAHUS; -
METOIMKAaMH pacyeTa XapakTepUCTUK CPECTB NH(POKOMMYHHMKALIMHN; - HABBIKAMU IIPOEKTUPOBAHMS y3JI0B
U YCTPOMCTB CpeACTB HHPOKOMMYHHUKAIUI B COOTBETCTBUH C TEXHUUECKUM 33/1aHUEM.

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHOI padoThl
OOmast TpyIOEeMKOCTh AMCIHUIUIMHBI COCTaBisieT 6.0 3aueTHBIX €IUHHUIBI M TPEACTaBlICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUIUIMHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos CemecTtpsl
3 cemectp 4 cemectp

AynuTopHbI€ 3aHATHS (BCETO) 92 42 50
Jlexumn 34 18 16
[TpakTUueckue 3aHATHS 24 12 12
JlaboparopHbie pabOTHI 24 12 12
KoHTpoinb camocTosiTensHOM paboThl (KypcoBOi 10 10
MPOEKT / KypcoBasi paboTa)
CamocrosiTenbHas pabota (Bcero) 88 48 40
Brimonnenue KkypcoBoro npoekta (paboTbl) 10 10
Odopmiienre 0T4eTOB 110 J1a00PaTOPHBIM 36 24 12
paboram
[TpopaboTka JEKIIMOHHOTO Marepuaa 15 8 7
[TonroroBka K MpakKTUYECKUM 3aHATHUSIM, 27 16 11
ceMUHapaM
Bcero (6e3 sx3amena) 180 90 90
[TonroroBka u cgaua sK3amMeHa 36 36
OO0mmast Tpy10eMKOCTh U 216 90 126
3aueTHbIe EquHAIIB 6.0 2.5 3.5

5. ConepxaHue TMCUMILTUHBI

5.1. Pazaenan!l JMCHMIIMHLI M BUALI 3aHATHI
Paznenbl qMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B TabuIe 5.1.
Tabmuma 5.1 — Pasgens! fUCHUILIMHGBI U BUIBLI 3aHITHI
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1 Pasgen 1. Beenenue 2 2 0 5 0 9 I1K-7, I1IK-9

CornacoeaHa Ha noptane Ne 14882 4



2 Paznen 2. Maremarnyeckoe 7 6 8 25 0 46 | IIK-7, IIK-9
OIIMCAHNE aHAJIOTOBBIX CUTHAJIOB
3 Pazpgen 3. IIpoxoxneHue 4 2 4 14 0 24 |TIK-7, ITIK-9
AHAJIOTOBBIX CUTHAJIOB Yepe3
JUHEWHBIE YJIEKTPUUYECKHUE TSN
(JIL)
4 Paznen 4. Maremarnyeckoe 5 2 0 4 0 11 IIK-7,IIK-9
OTIMCAaHHE PAIMOCUTHATIOB C
Pa3IMYHBIMHU BUJIAMHU MOTYJISIIAN
Htoro 3a cemecTp 18 12 12 48 0 90
4 cemectp
5 Pasgen 5. Maremarudeckoe 14 8 8 30 10 60 |IIK-7, IIK-9
onycaHue HeIUHCHHBIX 1Sl 1
METOHOB UX aHan3a
6 Pasnen 6. 3akmoucHue 2 4 4 10 20 IIK-7,IIK-9
Hroro 3a cemectp 16 12 12 40 10 90
Htoro 34 24 24 88 10 180
5.2. Conepsxkanue pa3jie/ioB IMCUMILIAHBI (110 JIEKIUSIM)
CopeprkaHue pa3eioB JUCHUILIMH (TI0 JIEKIMAM) MPUBEICHO B TadauIe 5.2.
Tabnuna 5.2 - ConeprkaHue paseiaoB TUCHHUIUIAH (10 JISKITUSIM)
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3 cemecTp
1 Pa3znen 1. Beenenue Beenenne. Knaccudukaius CUTHAJIOB U 2 T1IK-7, TIK-
OTHMCAaHKE CUCTEM Iepeiaun 9
nHpopmaruu:Knaccupukanus cUraaaos
¥ OCHOBHBIE onpeneneHus. Oundeckue
XapaKTEePUCTUKU cUTHaAIOB. O0001IIeHHAs
CTPYKTypHAasi CXeMa CUCTEMBI Mepelaun
nHpopMaruu. OCHOBHBIC 33J1a41 U
HazHauyeHue kypca CO.
Htoro 2
2 Paznen 2. Maremarnueckoe ['apmoHMYecKnid aHaIN3 EPUOIUYECKUX [IK-7, IIK-
OIIMCaHHE aHAJIOTOBBIX CUTHAJIOB CHUTHAJIOB C IIOMOIIILIO 9

TPUTOHOMETPUUECKUX M KOMITJIEKCHBIX
psanoB Oypre: Moaenu CurHanos u
CIOCOOBI UX MaTeMaTUYECKOTO OMUCAHMS.
O606menHsIi psag @ypoe. [lorpemHocts
0000IIEHHOTO TIPEACTaBIC-HHUS.
Hepasenctso beccens. PaBeHcTBo
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3 Pazpgen 3. IlpoxoxneHue
AHAJIOTOBBIX CUTHAJIOB Yepe3
JINHENHEIE QJICKTPHUYCCKHUC LCITN

(JI50)

[TapceBans. [lonarue cnekrpa.
KommnekcHslii psing @ypwe u ero
MPUMEHEHHUE JJI1 TApMOHUYECKOTO
aHaIM3a.

[IpeobpazoBanus Oypbe u
CIIEKTPAJIbHBIN aHATN3 HETIEPUOTUICCKUX
curHanos: [lepuognueckue u
HENEPUOINYCCKUE CUTHAIIBI U UX
criekTpbl. CIIeKTPBI, CIIEKTPAIbHBIC
IJIOTHOCTU CUTHAJIOB M MX CBOMCTBA.
I'paHuIBI MPUMEHUMOCTH
npeoOpa3zoBanuii Pypbe u Ux
pacIIMpeHHE ¢ MTOMOIIBIO 0000IIEHHBIX
¢yuknwii. CrieKTpaabHas INIOTHOCTh
MIEPUOUYECKOTO CUTHAJIA.

[IpeoOpazoBanus ypoue u Jlamnaca u ux
MpPUMEHEHHUE I OMHCAHUS U3MEHEHUN
CUTHAJIOB B Y3JIaX CUCTEM Mepeaaqn
uHpopmaruu: O6o0IIeHNe
npeodpaszoBanuii Oypoe -
npeoOpaszoBanus Jlamnaca. Mzyuenue
(YHKIIMOHATBHOM CBS3H MEXIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOI
001aCTH U COOTBETCTBYIOIIMMH UM
peoOpa3oBaHUSIMU CIIEKTPOB B
4acTOTHOM obnactu. Teopemsl 0
CIEKTpax.

Hroro

YacToTHBIE METOBI aHATIHN3a
poXOXKAeHUs curHanoB uepes (JIDLI):
CrniekTpanabHbIi METO/ aHAIH3a.
OneparopHblil METO aHAJU3A.

BpeMeHHbIe METO/IBI aHAIM3A
mpoxokaeHus curHanoB uepes (JIDLI):
MeTop1 BpeMEHHOTO UHTETPUPOBAHUS
(unterpansl Hroamens). Bzan-mMocBs3b
Pa3IMYHBIX METOAOB aHAIM3a. YCIOBUSA
HEHCKA)KEHHOM TNepe-1a4k CUTHAJIOB.

HUrtoro

TK-7, TTK-

4 Pa3nen 4. Marematnueckoe
OTIMCaHUE PAIUOCUTHAJIOB C
Pa3IMYHBIMU BUAAMU MOIYISIIIUN

Panrocurnanel ¢ aMInTyIHON U
aMIUTHTYTHO-UMITYJIbCHOU
MonyasiuusiMu: OCHOBHBIE CBOMCTBA U
0COOCHHOCTHU aHaM3a PaguOCUTHAIIOB.
CnekTpanbHOE, Bp€MEHHOE U BEKTOPHOE
MPEJCTABICHUS aMILIUTYIHO-
MOAYJIUPOBAHHBIX PAJMOCUTHAJIOB IIPU
TOHAJIBHOM M CIIOKHON MOIYJIALIMY.
AMIUTUTYIHO - UMITYJBCHO -
MOAYJTUPOBAHHBIE CUTHAJIBI U UX
CIIEKTPBI.

Pannocurnanel ¢ yrmoBou u
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KBaIPaTypHOU MOIYISLUSMH.
[[I1pOKONOIOCHBIE CUTHAJIBL:
Oco0eHHOCTH aHaIKM3a PaJHOCUTHAIOB C
yrioBoi Monyssanueit. CnekTpbl
CUTHAJIOB NPU TOHAJIBHOW U CIOXKHOM
MoymsiiM. CIIEKTpbI CUTHAJIOB CO
CMEIIIAHHOM aMITUTYIHOM U YIJTIOBOM
monyisiuusimu. KBagparypHas

MOYJISLIHSL.
Htoro 5
Hroro 3a cemectp 18
4 cemectp
5 Pazgen 5. Maremaruyeckoe OcCHOBHBIE METO/IBI pacyeTa CIeKTpa ToKa 3 IIK-7, IIK-
ONHCAaHNE HEJIMHEUHEIX IeNel U Ha BBIXOJIC HEJIMHEHHOM 3JIEKTPUUYECKON 9
METOHO0B MX aHajn3a uenu: [I[puHIUNHUATIBHBIE OTINYHS MEXTY

JIMHEHHBIMA Y HEIMHEHHBIMH 1CTISIMU.
IIpuMeHeHne NONTMHOMUHAIIBHON U
KYCOYHO-JINHEWMHOMW aIllpoKCUManun
BOJIBTAMIIEPHBIX XapaKTEPUCTHK, a TAKXKe
METOAa OTCUETHBIX TOUEK JJIS
CIIEKTPAJIbHOTO aHaIn3a KojieOaHui B
HEIUHEHHBIX IETIsIX.

Henunelinble pe30HAHCHBIE YCUIIMTEIH, 4
YMHO-KUTEHN U IpeoOpa3oBaTeiu
yacToThl: HennueHoe ycunenue u
oOacTu ero npuMeHeHus. PezonancHsle
YCUJIMTEIIN, YMHOXKHUTEIH YaCTOTHI U
npeoOpa3oBarey yacToTel. BpemeHnHoe u
CIEKTPAJIBHOE NPEACTABICHUS
HaIpPsHKCHUN U TOKOB B HEJIMHEMHBIX
PE30HAHCHBIX YCUJIMTEIIE, YMHOXKHUTENE U
npeoOpa3oBaresie YacTOThI.

MonynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U 3
KBaJIpaTypHbIe: AMIUTUTYIHAS U YIJIOBas
Monyssitiu. CriocoObI OCYIIECTBICHUS.
WX 1OCTOMHCTBA U HEJOCTATKH.
BpeMeHHOe 1 criekTpanbHOe
NpEeCTaBICHUs HANPSHKEHUH U TOKOB.
[TpuHIIMIIBI peanu3auu KBaaparypHOil
MOAYISMH. BeKTopHBIE THarpaMMsl.

JleTexkTupoBaHUE CUTHAJIOB C 2
aMILIUTYIHOM, YIJIOBOM U KBaApaTypHOU
MORYJISAIUSIMU: JleTeKTHpOBaHUE
CUTHAJIOB C aMIUIUTYAHOW, YIVIOBOU U
KBaIpaTypHON MOIYIISLUSMH.

ABTOreHepaTopbl FTAPMOHUYECKUX 2
kosebanuii: OnpeneneHue
ABTOKOJIE0ATEIEHOW CUCTEMBI. MeXaHu3M
BO3HUKHOBEHUS U YCTAaHOBJICHUS
KoJIeOaHUI B aBTOTEHEpaTope.
CranuoHapHBI PeXUM aBTOT€HEPaTOpa,
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6 Pasgen 6. 3akimouenue

Uroro 3a cemecTp

Hroro

Oamanc a3 u 6aanc aMmruTya. Msarkui
1 )KECTKHI PEXUMBI CAMOBO30YKICHUH.
Cxewmpbl aBTOreneparopon. RC-
TeHEePATOPhl TAPMOHUYECKUX KOJICOaHMIA.

Utoro 14

3axntoueHue: IlepcnekTuBbI pa3BUTHS 2

CPE/CTB U METOZI0B (POPMHUPOBAHUS U

00pabOTKH CUTHAJIOB.

Utoro 2
16
34

IIK-7, IIK-

5.3. Pazgesbl AMCHUIVIMHBI U MEKIUCIUIUIMHAPHBbIE CBSI3H ¢ 00ecneYBAKINMMU (MPeabIAyIUMH)

U o0ecrnieyuBaeMbIMH (IOCJIETYOUUMH) TUCIUILIHHAMUA

Paznensl IUCHUIIIMHBI U MEXIUCIUIUTMHAPHBIE CBS3H C 00ECIIEYMBAIOIIMMHE (TIPEIBIIYIINMHU) U

obecrneurnBaeMbIMH (ITOCIEIYIOMIMMHI ) TUCUUTUTMHAMU MIPEJICTaBICHbI B Tabnuiie 5.3.

Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXIUCIUITIMHAPHBIE CBA3U

HammMeHoBaHMEe TUCHMIIIMH

Ne paznenoB qaHHOUW TUCHMIUIMHBL, I KOTOPBIX HEOOXOIUMO
M3ydeHre 00eCIIeUunBaONIUX U 00€CIIeYNBACMbIX JUCIIHILTAH

1 2 3 4 5 6
[IpeniecTByronme 1UCHUITUHbI
1 Uadopmaruka + + + + +
2 Maremaruka + + + + + +
3 Teopust ANEKTPUUECKUX LICTICH + + +
4 ®Ouzuka + + + + + +
5 DNeKTpOMarHuTHBIE MOJISE U BOJIHBI + + + + +
[Tocnenyromue AMCUUILINHBI

1 O61ras Teopus CBA3M + + + + + +
2 OCHOBBI TOCTPOEHUS
WH()OKOMMYHHUKAITMOHHBIX CUCTEM U + + + + + +
ceren
3 CXeMOTEeXHHK

a . + + + + + +
TEJIEKOMMYHHUKAIITMOHHBIX YCTPOMCTB
4 TeopeTuecKHE OCHOBBI
CTaTUCTUYECKOU PAJUOTEXHUKH U + + + + + +
OeCcTpOBOIHON CBS3H
5 Hudposast 06paboTKa CUTHATIOB + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX IPH U3YYECHUHU AN CUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHILUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCLUILUIMHBI, M BUIOB 3aHATHHA

MpesicTaBiIeHo B Tabmiuie 5.4
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Tabmuma 5.4 — CooTBeTcTBUE KOMIIETCHLUMH W BHJIOB 3aHATHH, (OPMUPYEMBIX TpU H3yUEHHUH

JTUCIUIUTAHBI
Bunp! 3angatuit
~
<
=
]
Q©
<
a,
3
/Q
Q
2.
>
&
~
&
(]
g,
= = = g
: 2 = 8
= = ° ) =
=~ = (e} [} Q.
= < < Q
T 5 o Q =
] = ) (D) o g
5 = = 3 e A @DopMbI KOHTPOJIS
= o 8 & 4 =
o = ol = = =
2 = s 8 S
E o © =
> ) S Q
: g = :
IS
= = ) <
== @)
o)
=
]
=
S
=
(&}
S
=
]
o
[l
=
]
o,
=
g
=
IK-7 + + + + + KonrtponpHas padora,
Koncnekr
caMomnoarotosku, OTuer
1o j1aboparopHoOu
pabore, KommoneHt
CBOEBPEMEHHOCTH,
Ormpoc Ha 3aHATHSAX,
3amuTa KypcoBbIX
poekToB (pabor), Tecr,
Otuer 1o KypcoBoi
pabote
I1K-9 + + + + + KonTponbHas pabora,
Koncnekr
CaMOMNOATOTOBKH, OTueT
10 J1abopaToOpHOM
pabote, KommoneHt
CBOEBPEMEHHOCTH,
Ornpoc Ha 3aHATHUSX,
3amuTa KypcoBbIX
mpoekToB (pabor), Tecr,
OTuer 1o KypcoBoii
pabote
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6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aANMH 00yYeHUSA

He npenycmorpeno PYII

7. JIaGopaTopHbie padoThI

HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabnure 7.1.
Tabnumna 7. 1 — HaumeHnoBanue 1abopaTopHbIX paboT

L
¥a)
p=
o]
g 2
= S
2 =
S o
g 9)
3 &
HazBanus pa3nenon HaumeHnoBanue 1abopaTopHbIX paboT Q
¢ =
2 =
e
= 5
d 5
E
g
=
3 cemecTp
2 Pa3znen 2. Maremaruueckoe [TpakTHKa anmnaparypHOro aHaiau3a 4 [K-7, TIK-
OIKMCAHKUE aHATIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHON U YaCTOTHOM 9
obmacTsax
HccenenoBanne CIEKTPOB YIPaBIISIOIIUX 4
CUTHAJIOB
Uroro
3 Paznen 3. IIpoxoxaeHue [IpoxoxaeHne ynpasisitOlMX CUTHAJIOB TIK-7, TIK-
AHAJIOTOBBIX CUTHAJIOB Yepe3 qyepe3 JIMHEHHBIE [IeH 9
JUHEHHbIE 2JICKTPUUECKUE [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-
aAMIUTUTYIHO-MOAYJIMPOBAHHBIX 9
KoJIeOaHu
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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Tabnuma 8. 1 — HaumeHoBaHHe MPAKTUYECKHUX 3aHATHH (CEMUHAPOB)

L
s
=
o
vy 2
5 S
S 2
HanmeHoBaHME IPaKTUYECKUX 3aHATHU = g
HaszBanus pasnenos Q
(cemuHapoB) S =
S 5
= 5
5 =
o]
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-
OINMCAHNUE 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 pacyera
IIPOXOKICHHS CUTHAJIOB Y€pe3 JIMHEHHbIE
AIIEKTPUYECKUE LIETIH
Htoro 6
3 Pasnen 3. [Ipoxoxnenue IIpakTrKa NpUMEHEHNS BPEMEHHBIX IIK-7, TIK-
AQHAJIOTOBBIX CUTHAJIOB Yepe3 METOZIOB I pacyeTa MpOX0OKICHUs 9
JIMHENHBIE 2JIEKTPUUECKHE LIENTU curnainos uepes JIOL]
(JI3LD) Utoro 2
4 Paznen 4. Maremarnueckoe Pacyer criekTpasbHBIX XapaKTEPUCTUK 2 IIK-7, TIK-
ONMCAHNE PAIMOCUTHAJIOB C MOJYITMPOBAHHBIX CUTHAJIOB 9
pa3IMYHBIMY BUIaMU MOIYIISILIUN Vrtoro 2
Hroro 3a cemecTp 12
4 cemectp
5 Pazgen 5. Maremarugeckoe AnmpokcumMarnus BOJIbTaMIIEPHBIX 2 IK-7, TIK-
ONMCAHNE HEJIMHENHBIX LENen 1 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
TPUTOHOMETPUYECKHX (POPMYI KPAaTHOTO
aprymeHTa
Hroro
6 Pasmen 6. 3akmoucHue Pacuet kone6areabHbIX, MOTYISIIUOHHBIX T1IK-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 camocrosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIH TPE/ICTABICHBI 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 3aHATHUAM,
ceMHHapam

4  TIK-7,
I1K-9

[TpopaboTka ITeKIIMOHHOTO
Mmarepuala

Hroro

KonrtposnpHhas padora,
Omnpoc Ha 3aHATHX, Tect

2 Pazgen 2.
Maremarnueckoe
oInurcaHue aHaJIOTOBBIX
CUTHAJIOB

3 Paznen 3. [IpoxoxaeHue
AHAJIOTOBBIX CUTHAJIOB

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

I1K-7,
[1K-9

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaM

[TpopaboTka JIEeKIIMOHHOTO
marepuaia

[TpopaboTka JIEeKIIMOHHOTO
marepuaia

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

OdopmieHre 0T4eTOB 1O
nmabopaTopHBIM paboTam

OdopmieHne 0T4eTOB 1O
nmabopaTopHBIM paboTam

Hroro

IToxroroBka k
MPAKTUYECKUM 3aHATHUAM,

25

4  TIK-7,
I1K-9

KoHnTposbHas paboTa,
Ormpoc Ha 3aHATHSX,
Otuer o n1aboparopHoOii
paborte, TecT

KonrtponbHhas pabora,
Ornpoc Ha 3aHATHUSX,
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yepes JIMHEHHbIE

CEeMHHapaM

Otyet mo naboparopHo
pabote, Tect

aﬁe;Tp MICCKHE TICTH [TpopaboTKa JEKIIMOHHOTO 1
(JI3LD) Mmarepuasa
[TpopaboTka JIEKIIMOHHOTO 1
marepuala
OdopmieHre 0T4eTOB 10 8
J1abopaTopHBIM paboTam
Utoro 14
4 Paznen 4. ITonroroBka k 2 IIK-7, KonTponbnas pabora,
Maremaruueckoe MPAKTUYECKUM 3aHSATHUSIM, ITK-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, I1K-9 IIPOEKTOB (pador),
OMHCAHNUE HEIMHEWHBIX  CeMHHapam Kommonent
Henel ¥ METOA0B UX TToAroTOBKA K 3 ;‘(BOGBpeMeHHOCTgI,
anaimsa MPAKTHYECKUM 3aHATHIM, OOHTpOHBHaH pabota,
cemuHapam MpOC Ha 3aHATHX,
OT4er 1o KypcoBoii
IozroToska k 2 pabore, Otyer mo
ceMuHapaM Tect
[IpopaboTka JIEKITMOHHOTO 1
Marepuana
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
OdopmieHre 0T4eTOB 10 4
nmabopaTopHBIM paboTam
Odopmiterre 0T4eTOB 10 4
1abopaTopHBIM paboTam
BeimonHeHe KypcoBoro 10
npoekTa (paboThl)
Htoro 30
6 Pasznen 6. 3akmouenune  [loaroroska k 4  TIK-7, KonTponbHas pabora,
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Uroro 3a cemecTp

Hroro

MPAKTUYCCKUM 3aHATUAM,

I1K-9

ceMuHapaM
[TpopaboTka JTEKITMOHHOTO 2
Marepuasa
OdopmiteHre 0T4eTOB 10 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. ChekTpalbHBIH aHAJIN3 CUTHAJIOB M PACYET OTKIUKOB JIMHCHHOM ICTIH.

10. KypcoBas pabora (mpoekr)

TpynoeMKoCTh ayTUTOPHBIX 3aHATUH W (QOpMUpYyEeMble KOMIIETEHIIMM B PAaMKax BBITOJHEHHUS
KypcoBoii paboTsl (mpoekTa) npeacrapieHs! Tadbmuie 10.1.
Tabmuma 10. 1 — TpyaoeMKOCTh ayIWTOPHBIX 3aHATHH M (QOpPMUpYyEMble KOMIIETCHIIMM B pPaMKax
BBITIOJTHEHHSI KyPCOBOM paboThI (ITPOEKTa)

L
¥a
p=
0]
; 5
= S
2 P

<)
S a.
2 o
HanmeHoBaHUE aynUTOPHBIX 3aHSATHIHA 0 2
S8 =
& =
= ]
5 =
@]
=
5
=

4 cemectp
[ToaroroBka u 3amTa KypcoBoil paboThl 10 I1K-7, T1K-9
Hroro 3a cemectp 10

10.1 TembI KypcoBbIX padoT
[TpumepHas TeMaTHKa KypcoBbIX paboT (IPOEKTOB):
—  CnekTpanbHbIi aHAJIU3 CUTHAJIOB M pacyeT OTKIMKOB JIMHEHHOW Lenu.

11. PeiiTuHroBasi cucreMa JJil OLIEHKH YCIIeBaeMOCTH CTYIEHTOB

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 mepuon
JIESITETbHOCTH Mexny 2KT u na ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI] ceMecTpa
3 cemecTp
KomrmioHeHT 6 6 6 18
CBOEBPEMEHHOCTHU
Koncnekr 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. IlepecyeT 0aJ110B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT 0asIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IIpe/ICTaBiIeH B Tabnuie 11.2.
Tabmuua 11. 2 — Ilepecuet 6anioB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

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 MakCUManbHON CyMMBbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasbHON cyMMBbI 6au1oB Ha aaty KT

11.3. Ilepecder cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymMbl OaoB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLICHKY MpEICTaBlIeH B TaOIuIle

%“]égﬁnua 11. 3 — [Iepecyer cymmBbl 6aJUIOB B TPAIUIIMOHHYIO 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 (HocpecTaeio)
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2 (HEeyIOBIIETBOPUTENHHO) (HE

Huxe 60 6anno F (HeynoBneTBOpUTEIBLHO
3a4TEHO) K JIOB (HEyIOBIETBOPUTEIHHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHre JUCHUIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Pammorexnmueckue nenu u curHaibl. Yacts 1 Teopwsi CHTHANIOB 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 nenu u curnansl. Yacte 2 Jluckpernas o0paboTka curHaioB u nudposas
¢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. Pagmorexumyeckwe nend M curHaiasl. M.: Bercm. 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 6udmmuoreke TYCVYP - 3 9k3.)

3. CubGepr Y.M. llenwm, curHanel, cucteMbl: B 2-x 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 Oubmmoreke TYCYP - 39 5k3.)

5. Cubepr Y.M. lenu, curnanel, cucremsl: B 2-x dactsax./Ilep. C anrn.-M.: Mup, 1988-u 2 -
1988, 360c (namuuue 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 Teopus CHTHAIOB ¥ JIMHEHHBIC 1IeTn: Y 4eOHO-
Metoanudeckoe nocoodue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [QnekrponHslii pecypce]| - Pexum
nocrymna: https://edu.tusur.ru/publications/2790, nara obpamenus: 10.02.2017.

2. Pammorexnumueckwe 1iend u curHamel. Y. 2 HenuneliHas paauoTexHuka: YdeOHOE
Meronuueckoe nocodue / Kamuuckuit B. JI., Tenbmyxosckas JI. U. - 2012. 27 c. [DneKkTpoHHBIHI pecypc] -
Pexwum noctyna: https://edu.tusur.ru/publications/2791, nara obpamenus: 10.02.2017.

3. Pagmorexnmueckne menu W curHanel. JluckperHas o0paOoTka CUTHaNOB W 1mdpoBas
¢unbTpanys: Meroquueckue yka3aHus 10 BBIIIOJHEHUIO KypcoBoi pabotsl / Kaparaesa H. A. - 2012. 70
c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2792, nara oOpatieHus:
10.02.2017.

4. PanmuorexHuueckue menu u curHaiael. Yacte 1: JlabGopaTropHbli MPaKTUKyM 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. Pamuorexnmueckue nenu u curHaibl. Yacte 2: JlabGopaTopHblii TPAaKTHUKYM IO Kypcy
«Pagnorexunyeckue 1Hend U curHainel». Hemuueiinoie nenu. / boromonos C. WM., Kamunckuii B. JI. -
2013. 29 c. [OnextponHblii pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/3418, nara
obpamenus: 10.02.2017.

6. PamuorexHudueckwe 1€MW U CHTHAIBL: MeTOAMYECKHe yKa3aHUs [0 OpraHu3aluu
camocrosTenbHor padotel / boromonos C. U. - 2012. 25 c. [DnextponHsIid pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/1638, nara o6pamenus: 10.02.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHSI AJIs1 JIML C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
Y4eOHo-MeToIuYeCKHEe MaTepralibl Il CaMOCTOSATENbHON U ayAUTOPHON pabOThl 00yJarommXxcs
U3 YMCJIa MHBAJHMJIOB MPEIOCTABIAIOTCA B (hopMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM HMX 30POBbS U
BOCHPUSATHS HH(DOpMALUH.
JL1s1 M1 ¢ HapyIIeHUsIMH 3PeHusI:
— B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;
- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.
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JIist M1l ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoM (hopme.

JI1st JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO annapara:
- B (hOpME AIIEKTPOHHOTO 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
curHane" — M.: BHTHUIL], 2008. - Ne50200800874 (CsunerenbctBo Ne 10434 006 otpacneBoit
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 o0ecredeHue 1 CIUIINHbI
13.1. O0mue TpeGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIIeYeHU 0 U CIIATIINHbI

13.1.1. MarepuajibHO-TeXHHYECKOE O0ecrevyeHue 1JIs1 JIeKIIUOHHBIX 3aHSATHIl
I[J'ISI IMPOBCACHHA 3aHATHI JICKOHMOHHOI'O THIIA, I'PYIIIIOBBIX W HWHAWMBUAYAJIBHBIX KOHCYJILT&HHﬁ,
TEKYIIEr0 KOHTPOJISI M MPOMEKYTOUYHON aTTECTAIlUM MCIIONB3YeTCsl ydeOHas ayIuTOPHs, ¢ KOJTUYESCTBOM
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 oOecrieyeHue Il NPAKTHYECKUX 3aHATHI
Jnis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJISI ¥ TMPOMEXYTOUHON aTTeCTaIlMH HCIIONB3yeTcsl ydeOHas ayquTOpHs, ¢ KOJINYECTBOM
[I0Ca/I04HbIX MecT He MeHee 70, obopynoBaHHas JOCKOM M cTaHAapTHOHM yueOHOI Mebenbio. MMerorces
HaIJISIHBIE TIOCOOMS B BUJIE MIPE3EHTALUH 110 JIEKIMOHHBIM pa3JiesiaM JUCIHUILIHHBL.

13.1.3. MarepuajbHO-TeXHUYECKO€E o0ecnevyeHue 1Jis J1a00paTopHbIX padoT

Jns  mpoBenmeHust  aOOpaTOpHBIX — 3aHATHA ~ WCHONB3YeTCs — y4eOHO-HCCIeN0BaTeNbCKas
BBIUMCIIUTENbHAS Jaboparopusi, pacnoioxeHHas 1o aapecy 634034, Tomckas obGnactb, . ToMmck,
Bepmmnuna ynuna, 1. 74, 3 atax, ayn. 314. 16 pabounx cranuuii Ha 6a3e nporeccopos Intel Core i5;
auaroHanb MoHUTOpoB 24", OnepanmonHas cucrema: Microsoft Windows 7 ITporpamMuoe obecneueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV, WinDjView; Adobe Reader; 7-Zip; Qucs;
Scilab; Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14;
Keysight SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional
(EMPro)

13.1.4. MarepuajibHO-TeXHHYeCKOe obecreyeHue VISl CaMOCTOSATeJIbHOI padoThl

Jns  npoBeneHus  1aOOpaTOPHBIX — 3aHSATHH  MCIONB3YeTCsl  ydyeOHO-HCCienoBaTenbCcKast
BBIUMCIIUTENbHAS J1aboparopusi, pacnoioxeHHas mo aapecy 634034, Tomckas oOnactb, 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-TeXHHYeCKOe o0ecnedeHne JUCHUIIIMHBI VISl JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

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

[Ipu o0OydyeHHH CTYIEHTOB € HApPYHIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenadn yueoHo nH(oOpManuu B JOCTYMHBIX (popMax Ajisi CTYJIEHTOB C HapyLICHUAMHU CIyXa,
MOOMJIBHOM CHCTeMBI OOYy4eHHUsS JUIsl CTYICHTOB C HMHBAJUAHOCTHbIO, MOPTATUBHOW HWHIYKIIMOHHOMN
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CHCTEeMBbl. YueOHas ayIuTopusi, B KOTOPOHl OOydaloTCsl CTYIEHTHI C HapylIEHHEM cllyxa, 00opydoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAIMOTEXHUKOM, BUJICOTEXHUKOH, AIEKTPOHHOM JTOCKOW, MYIbTUMEIUUHOU
CUCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € 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 CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 aNMapara KUCIOJb3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBa BBOJAa MHGOpPMAIMU U JAPYrUe TEXHUUYECKUE CPEICTBa MpueMa/mepenadu
y4eOHOI MH(pOpMauu B JOCTYNMHBIX (popMax Ajsi CTYIEHTOB C HApYIIECHHSIMH OIOPHO-IBUTATEILHOTO
annapara, MOOUJILHOM cUCTEMBbI 00yUYEHUS TS JIIOAEeH ¢ MHBAJIUAHOCTBIO.

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(I)OpMI/IpOBaHHOCTI/I U OCBOCHHA 3aerHJI€HHbIX 3a HHCHHHHHHOﬁ KOMHCTCHLII/Iﬁ HpI/I HpOBCI{CHI/II/I
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 HUHBAJIMIHOCTBHIO HpeIIYCMOTpCHBI JOOIIOJIHUTCIIBHBIC OLCHOYHBIC 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  CobecenoBaHue 1o Borpocam k 3auety, [IpenMyliecTBeHHO yCTHas MpoOBEpKa

3pEeHUs OMpOoC M0 TEPMUHAM (MHIMBUYaTbHO)
C HapyuieHusIMu Pemenne qucTaHIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pa0OTHI, MUChbMEHHbIE = [IpenMyIecTBeHHO JUCTAHIIMOHHBIMHU
JIBUTATEJIbHOTO CaMOCTOSITeNIbHBIE PaOOThI, BOIPOCHI K METOJIaMU

anmapara 3a4eTy

C orpannuenusiMu o TecThl, TUCEMEHHBIE CAMOCTOSTEIIbHbBIE [IpenmytiecTBeHHO TTPOBEpPKA
00IIeMEeTUITUHCKUM paboThI, BOMIPOCHI K 3a4ETY, METOJIaMH, UCXO/ISl U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 00YyYaroImerocst HA MOMEHT MPOBEPKHU

14.3 MeTonuyeckue peKOMEHIAINHU M0 OLEHOYHbIM CPeACTBaM JIJIsl JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hns crynentoB ¢ OB3 mnpenycmarpuBaercst goctynHas (opMa MpeaoCTaBlICHMs 3aJaHUil
OLIEHOYHBIX CPEACTB, a8 UMEHHO:

— B Ie4aTHoM (opme;

- B Me4aTHON (hopMe C YBETMUYEHHBIM LIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- Ipe0CTaBlICHUE 3aJJaHHsI C UCIIOJIb30BaHUEM CYp/I0IIepPeBOIa.

CryneHTaM C WHBAJIMJHOCTBIO YBEJIWYHMBAETCS BpEMs Ha IOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE
BOMPOCHL. [T TakWX CTYACHTOB IpemycMaTpuBaeTcs MOCTyMHas (opMma TPETOCTaBICHHUS OTBETOB Ha
3aJJaHus, @ UMEHHO:

— MACbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NpeACTaBICHNE OTBETOB YCTHO.

CornacoBaHa Ha noprane Ne 14882 18



[Tponienypa oleHUBaHUS PE3YJAbTATOB OOYYEHHUS MHBAJIUAOB IO IUCLUUIUIMHE MPEIyCMaTpUBAET
npefocTaBiIeHne nHpopManuu B popMax, aJaTHPOBAHHBIX K OTPAaHUYCHUSM HX 3I0POBbS M BOCTIPHSTHUS
uHpOpMaLUu:

JIJ1s1 JIMIL ¢ HApYIIeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJIs1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 1M1 ¢ HApyUIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B ()OpME IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

[Ipu HeoOxoauMocCTH A1t 00YYaIOMIMXCS ¢ MHBAIMIHOCTHIO IPOLIEAYpa OLCHUBAHUS PE3YIbTAaTOB
00y4eHUsI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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1. BBenenne
®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpakTHKHM) M TPEACTaBIAEeT cO00M COBOKYIHOCTbh KOHTPOJBHO-U3MEPUTENLHBIX MAarepuajoB (TUIOBbIE
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMSI, TIPEIHA3HAYCHHBIX
AJI1 UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06Y'-I€HI/ISI.
®OC mno paucuuIUiMHEe (MPaKTUKE) HUCHOJB3YyeTCSd MpPU MPOBEACHUM TEKYIIEro KOHTPOJS
YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTAllMU CTYJICHTOB.

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

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETCHIIUH

I1K-9 YMEHHEM IIPOBOIUTH PACYETHI 10 IIPOEKTY Jlo/KeH 3HaTh -OCHOBHBIE IMIOHATHUSA B
CeTel, COOPYKEHUM U CPECTB oOnacTu nepeaayn HHPOPMaIUH B
MH(POKOMMYHUKAIUI B COOTBETCTBUM C MH(POKOMMYHUKAIIMOHHBIX CUCTE-MaX; -
TEXHUYECKUM 33JJaHUEM C UCIIOIb30BaHNEM KaK TEHJCHLIMHU Pa3BUTHUS B 001aCTH
CTaHJAPTHBIX METOJIOB, IPUEMOB U CPEICTB MH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTUH U
aBTOMAaTHU3allK IPOEKTUPOBAHMUS, TAK U CUCTEM CBS3HU; -METOJbl MaTEMaTHUECKOTO
CaMOCTOSITENIBHO CO3[1aBa€MbIX OPUTHHAIBHBIX  aHAJIN3a, SKCIIEPUMEHTAIBHOIO
porpamMm HCCJIEJIOBAHUS U KOMIIBIOTEPHOTO

[1K-7 TOTOBHOCTBIO K U3Y4YE€HHUIO HayYHO- MOJICJMPOBAHHA Pa/IHOTEXHITACCKIX

CUTHAJIOB U LIENIEN; -aJrOPUTMBI pacuera
XapaKTEPUCTUK YCTPOICTB U CUCTEM CBS3H,
B TOM YHCJIE, U C UCIIOIb30BAHUEM
CaMOCTOATENIBHO CO34aBaEMbIX
OPUTHMHAJBHBIX IPOrPaMM; -METOJUKHU
MIPOEKTUPOBAHUS YCTPOICTB U CUCTEM
CBSI3H, B TOM YHCJIE, U C UCIOJIb30BAHUEM
CpEACTB aBTOMAaTU3ally IPOECKTUPOBAHUS,

TEXHUYECKOW NH(OpMaIuKU, OTEYECTBEHHOTO U
3apy0eKHOTO OIbITA [0 TEMAaTUKE MPOEKTa

JomxeH yMeTh - IPOBOAUTH aHAIN3
TEXHUYECKOW MH(POPMAIIUU B paMKax
ONpENIETICHHON TEMATUKH; - OCYIIECTBISThH
MOMCK M aHaJIN3 UHPOpMAIIHH,
MIPEICTABICHHON B Pa3JIMYHBIX
HMCTOYHHUKAX; - PACCUUTHIBATH U U3MEPATH
CIIEKTPAJIbHBIE XapaKTEPUCTUKU
AHAJIOTOBBIX CUTHAJIOB M IIEIEH; -
MIPOBOJUTH PACUETHI 110 IPOEKTY CPENICTB
MH(POKOMMYHHKAIIUN B COOTBETCTBUU C
TEXHHUYSCKUM 3aJaHHEM; - HCITOJIb30BaTh
METOJIMKH MPOEKTUPOBAHUS YCTPONUCTB U
CHCTEM CBS3H, B TOM YHCIIE, 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
PAIMOTEXHUIECKUX IEMAX B PaMKax
(bU3MYECKOTO HKCIIEPUMEHTA U
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KOMITbIOTEPHOTO MOJICIUPOBAHUS; -
METOAMKAMH pacueTa XapaKTepUCTUK
CpeacTB MHPOKOMMYHUKAILIUHN; -
HaBbIKaMH IPOEKTUPOBAHUS y3JI0B U
YCTPOICTB cpeAcTB NUH(POKOMMYHHUKAIUI B
COOTBETCTBUM C TEXHUUECKHUM 3a/laHUEM. ;

OOwue xapaKTEpUCTHKH MOKa3areliell U KPUTEPUEB OLCHUBAHMS KOMICTCHIMH Ha BCEX JTarax
MPUBEACHBI B TabimIe 2.
Tabmuua 2 — O0uMe XapakTepUCTHKHU ITOKa3aTelIeii U KPUTEPHEB OLCHUBAHHS KOMICTEHIIMI 110 dTanaM

Tloka3arenu u

3HaTb YMeTs Bnanets
KPUTECPUH
Otnuuno (Beicokuit OOmanmaer paktudeckumu  OOnagaeT nUarna3oHoOM KonTpomupyet padory,
YPOBEHbB) U TEOPETHUECKUMHU NPAaKTUYECKUX YMEHUH, MIPOBOAMT OLICHKY,
3HaHUSIMH B TIpeziesax TpeOyeMbIX ISl Pa3BUTHSL  COBEPIICHCTBYET JICHCTBHSI
U3y4aeMoii obiactu ¢ TBOPYECKUX PEIICHHH, paboThI
MOHWMaHHEM TPaHHMIL abcTparupoBaHus
PUMEHUMOCTH pobiemM
Xopoio (6a30BbIii  3HaeT (akThl, npuHIUIBL, OONMagacT AUana3oHoOM beper oTBETCTBEHHOCTH 32
YPOBEHB) IpoIIEeCChl, o0mIHe NPaKTUYECKUX YMEHHUH, 3aBepIICHHE 33/1a4 B
MIOHATHS B Mpeenax TpeOyeMbIX ISl PEIICHUsT  UCCIICIOBAHNUH,
u3y4aeMoii obiactu OTIpeIeNIEHHBIX MPOOJIEM B TIPUCTIOCAOIMBAET CBOE
00JIaCTH UCCIICIOBAHMSI MOBEJICHUE K
00CTOSITETLCTBAM B
pelieHn: mpooieM
VYnosnerBopurenbH Obnagaer 6a30BbIMU Oo6mnagaeT OCHOBHBIMU PaGoraer npu npsimom
0 (TOPOTOBBIA 00IIMH 3HAHUSAMU YMEHUSIMH, TpeOyeMbIMH  HaOJIOICHUH
YPOBEHB) JUTSL BBITTOJTHEHHSI TTPOCTHIX

3a1a4

2 Peanu3zanusi koMneTeHIuii

2.1 Komnerenuus IMK-9

[1K-9: ymeHuemM mNpOBOAUTH pacueTbl IO TMPOEKTYy CeTell, COOpYXKEHHH U CpelncTB
MH(POKOMMYHHUKAIIUI B COOTBETCTBUM C TEXHUYECKUM 3aJaHMEM C HCIOJIb30BAHUEM KaK CTaHIApTHBIX
METOJIOB, MIPUEMOB U CPEJICTB aBTOMAaTHU3allMM NMPOEKTUPOBAHUS, TaK U CAMOCTOSTEIBHO CO37aBaeMbIX
OPUTMHAJIBHBIX IIPOIPaMM.

s popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJ ATANOB. DTalbl POPMUPOBAHUS
KOMIIETEHIIMY, INPUMEHSAEMBIE Ul JTOTO BHUJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS
MIPEICTABJICHBI B Ta0uIe 3.

Tabnuma 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanets
Coneprxanue AITOPUTMBI pacueTa MPOBOJIUTH PACUETHI 110 METOAMKAMH pacueTa
JTaIloOB XapaKTEPUCTUK YCTPOMCTB MPOEKTY CPEIACTB XapaKTEPUCTHUK CPEACTB

U CHCTEM CBSI3H, B TOM WH()OKOMMYHHKAIIWA B MH()OKOMMYHHKAIIHIA;
YHUCJIIC, U C COOTBCTCTBUU C HaBBIKAMHU
HCIIOJIL30BAaHUEM TEXHUYECKHUM 33/IaHueM;  MPOCKTHUPOBAHUS Y3JIOB U
CaMOCTOSITEILHO HCIIOJTb30BaTh METOJMKH  YCTPOMCTB CPEJICTB
C03JaBaeMBIX MIPOEKTUPOBAHHUS WH()OKOMMYHHKAIIHHA B
OpI/IFI/IHaJ'H)HI)IX nporpaMM; YCTpOﬁCTB U CUCTEM COOTBETCTBHUHU C
METOINKH CBSI3H, B TOM YHCIIE, U C TEXHUYECKHUM 3aJaHUEM.
MIPOCKTHPOBAHHUS HCIIOJTb30BaHUEM CPEJICTB

YCTPOMCTB U CUCTEM aBTOMAaTH3aIUU

CBs3U, B TOM 4YHUCJIC, U C HpOGKTHpOBaHI/IfL
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HCIIOJIb30BaHUEM CPEJNICTB
aBTOMATH3AINH
MPOEKTUPOBAHUS.

Bunrsl 3austuii

Ucnonb3yemblie
CpencTBa
OIICHUBAHUSA

e IIpakTHueckue
3aHSITHS,

e JlaGoparopHbie
paboTHI;

o Jlekuuu;

e CamocTosiTenbHast
pabora;

e KoHTpoib
CaMOCTOSTEIIBHON
paboThI (KypCcoBOit
MPOEKT / KypcoBast
pabora);

e KonrtponbHas pabora;
e Ortyer no
naboparopHoii pabote;
e Omnpoc Ha 3aHATHSIX;
e Koncnekr
CaMOTIOATOTOBKH;

e TecT;

e OTuer 1o KypcoBoOii
pabore;

e 3auer;

e DJK3aMeH;

e Kypcosas pabota
(npoexT);

e [IpakTnueckue
3aHSITHS,

e JlaGoparopHbie
paboTHI;

o Jlekuuu;

e CamocTosiTeNnbHast
pabora;

e KonTpois
CaMOCTOSITEIIbHOU
paboThl (KypCcoBOit
MIPOEKT / KypcoBast
pabora);

e KonrponbHas pabora;
e Ortyer no
nabopatopHoii pabore;
e Omnpoc Ha 3aHATHSX;
e 3ammTa KypcoBbIX
MIPOEKTOB (pador);

e KoHcnekr
CaMOIIO/ITOTOBKH;

o Tecr;

e OTuer 1o KypcoBoii
pabore;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabora
(IpoexT);

e JlaboparopHsie
paboTsr;

e CamocTosiTenbHast
pabora;

e Kontpons
CaMOCTOSITEIIbHOU
paboThl (KypcoBOit
IPOEKT / KypcoBast
pabora);

e Ortyer no
nabopatopHoii pabore;
e 3ammTa KypCcOBBIX
MIPOEKTOB (pador);

e OTuer 1o KypcoBoii
pabore;

e 3auer;

e DK3aMeEH;

¢ Kypcosas pabora
(npoexr);

CDOpMy.]'II/IpOBKa MoKa3areie u KPUTCPUCB OLICHUBAHUA HaHHOﬁ KOMIICTCHIIUKU TIPHUBCACHA B

Tabimue 4.

Tabnuma 4 — [lokazarenu U KpUTEPUU OIICHUBAHUS KOMIIETEHIIMN Ha dTarax

Cocrasn

OtnnyHO
(BBICOKHUI YPOBEHbD)

Xoportio (6a30BbIi
YPOBEHD)

3Harthb

e 000CHOBBIBAET
AJITOPUTMBI pacucTa
XapaKTEPUCTHK y3JI0B U
YCTPOMCTB CPENICTB
MH()OKOMMYHHKAIIHH; |
® aHAJTU3HPYET
METOIUKH

MMPOCKTUPOBAHUSA Y3JI0B U

YCTPOMCTB CPENICTB
MH()OKOMMYHUKAIIHIA.

® [MIOHMUMACT aJITOPHUTMBIL
pacdera XapaKTepUCTHK
y3J10B U YCTPOUCTB
CPEICTB
MH(POKOMMYHHUKAIUH; ;

YMmeTh

® TPaMOTHO MPOBOJUT
pacyeThl 10 MPOEKTY
CpEelCTB
MH(POKOMMYHHUKAIIUN B
COOTBETCTBUH C
TEXHHYECKHUM 3aJaHHEM;
® YBEPEHHO NMPUMEHSET
aJTOPUTMBI pacuera
XapaKTEPUCTHK Y3JI0B U
YCTPOMCTB CPEJICTB
MH()OKOMMYHHKAIIHA.

® CaMOCTOSITEIBHO
MIPOBOJIUT PACYETHI 11O
IIPOEKTY CPENCTB
MH()OKOMMYHHKAIIH B
COOTBETCTBHH C

Bnanets

® YBEPEHHO BIIAJIEET
HaBbIKaMH pacyeTa
XapaKTePUCTHUK Y3JIOB U
YCTPOMCTB CPENICTB
UH(OKOMMYHUKAIIUH; ;

® CBOOOTHO HMCIIOIB3YET
TIPUEMBI
MIPOEKTUPOBAHUS Y3JIOB U
YCTPOMCTB CPENICTB
WH(OKOMMYHHUKAIIHA.

® BJIAACCT HaBbIKaMU
pacuera XapaKTepUCTHK
y3J10B U YCTPOUCTB
CPEICTB
UH(POKOMMYHUKAIHIH; ;
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® ApPryMEHTUPYET
MOPSIA0K
IIPOEKTUPOBAHHUS Y3JI0B U

TEXHHUYCCKUM 3aJaHUECM,;

® KOPPEKTHO MpPUMEHSET

® JCIOJb3YET IPUEMBI
IIPOEKTUPOBAHHUSA y3-JIOB
U YCTPOMCTB CPEICTB

YCTPOMCTB CPENCTB aJITOPUTMBI pacueTa MH(POKOMMYHUKAIIHIA;
MH(POKOMMYHHUKAIUH. ; XapaKTCPUCTHK Y3JI0B U
YCTPOUCTB CPENCTB
MH(POKOMMYHHKAIUH. ;
VIIOBJIETBOPUTEILH =~ ® BOCIPOM3BOAUT ® YMECT NPECACTABIIATh ® BJIaJiceT
0 (IOpOroBeIi OCHOBHBIC IOJIOKCHHUA pe3ynpTaThl pacyeToOB TEPMUHOJIOTHEN B
YPOBEHbB) pacdueTa XapaKTepUCTUK XapaKTCPUCTHK y3JI0B U obnactu

y3JI0B U YCTPOUCTB
CPEICTB
MH(OKOMMYHHKAIIHH; ;

® UMeEET MPE/ICTABICHHE
0 METOAMKAX
MIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHHKAIIHH. ;

YCTPOMCTB CPENCTB
WH(POKOMMYHHUKAIUH; ;
e yMeeT paboTarh Co
CIIPABOYHOM
JIUTEPATYPON;;

IPOEKTUPOBAHUS Y3JIOB U
YCTPOMCTB CPEIICTB
MH()OKOMMYHUKAIINH; ;

® Croco0eH KOPPEKTHO
IPEACTAaBUTH PE3YIIbTATHI
pacueTa XapaKTEepUCTHK
Y3JI0B U YCTPOMCTB
CpencTB
UH(POKOMMYHUKAIHIA.

Cocrasn

Conepxanue
ATaroB

2.2 Komnerenuus IK-7

[1K-7: TOTOBHOCTHIO K H3YyYCHHIO HAyYHO-TEXHHYECKOW WH(POPMALMU, OTCYCCTBEHHOTO U
3apyOCIKHOTO OIBITA IO TEMATHKE MPOCKTA.

Jns popmupoBaHHsi KOMIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PAJl ATANOB. JTaIbl (OPMUPOBAHUS
KOMIICTCHIINU, HpI/IMeHﬂCMLIe JId OTOro BHIABI BaHSITI/Iﬁ nu I/ICHOJ'H)ByeMI)IG CpGIICTBa OILICHHUBAHUA
MPEJICTaBJICHBI B TAOIHIIC 5.
Tabmuma 5 — Dtansl GOpMUPOBAHUS KOMITETECHIIMH U UCIIOIL3yEeMbIE CPEICTBA OIICHUBAHUS

3Hartb

OCHOBHBIC TIOHSTHUS B
o0JiacTy nepeaadn
uH(popMauu B
MH()OKOMMYHHUKAIIMOHHBIX
CHCTeMaXx; TCHICHIIUH
pa3BHUTHS B 00J1aCTH
UH()OKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH U CUCTEM
CBSI3U.

YMmeTh

MIPOBOJUTH aHAJIN3
TEXHUYECKOU
nH(pOpMaIU B paMKax
OIIPEACIEHHON TEMAaTUKHU
OCYIIECTBIIATH MOUCK U
aHanu3 uHpopmanuu,
MPEICTABICHHON B
Pa3IMYHBIX UCTOYHUKAX.

Bnaners

HaBbIKaMH paboTHI ¢
TEXHUYECKOU
JIOKYMEHTaIMen, B TOM
YUCJIE, IPU TTOUCKE
nH(oOpMaIu; HaBbIKaMU
CaMOCTOSITENTLHOUN paboThI
Ha KOMITBIOTEPE U B
KOMITBIOTEPHBIX CETSX.

Bunrsl 3austuii

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUS

e [IpakTnueckue
3aHATHS,

e JlaboparopHsbie
paboTHI;

o Jlexiuu;

e CamocTosTeNnbHas
pabora;

e KoHTpois
CaMOCTOSITEIIBHON
paboThI (KypcoBOii
MIPOEKT / KypcoBast
pabora);

e KoHTposbHas paboTa;
e Ortyer mo
nabopaTopHOit padoTe;

e [IpakTnueckue
3aHATHS,

e JlaboparopHsbie
paboTHI;

o Jlexiuu;

e CamocTosTeNnbHast
pabora;

e KoHTpons
CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
MIPOEKT / KypcoBast
pabora);

e KoHTposbHas paboTa;
e Ortyer no
naboparopHoii pabore;

e JlabGoparopHsbie
paboThI;

e CamocTosiTenbHas
pabora;

e KoHTpoib
CaMOCTOATEIbHOMU
paboThl (KypcoBoit
IPOEKT / KypcoBast
pabora);

e Ortuyer no
nabopaTtopHoii pabore;
e 3ammTa KypCOBBIX
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e Omnpoc Ha 3aHATHUAX;

e KoHcmekT
CaMOIIOJITOTOBKH;
o TecT;

e OT4eT o KypcoBO

pabore;

e 3auer;

e DJK3aMeCH;

e Kypcosas pabota
(npoexr);

e Onpoc Ha 3aHATHUSAX;
e 3amura KypCcoBBIX
MIPOEKTOB (pador);

e Koncnekr
CaMOIIO/ITOTOBKH;

o TecT;

e OTuer 1o KypcoBoOii
pabore;

e 3ayer;

e DK3aMeEH;

e Kypcogas pabota
(poexkT);

MIPOEKTOB (pador);

e Otuer 1o KypcoBoOii
pabore;

e 3ayer;

e DK3aMeEH;

e Kypcosas pabota
(npoexr);

DopMynMpOBKa IOKA3arejied W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHI[MM IIPUBEICHA B

Tabimue 6.

Tabnuua 6 — Iloka3arenu U KpUTEPUN OLICHUBAHUS KOMIIETEHIIMU Ha dTanax

Cocrasn

OmI4HO

(BBICOKHUI YPOBEHB)

Xoporio (6a30Bbrit

3HaTb

® AHAJIN3HUPYET CBS3U
MEXKIy pa3InYHbIMU

MOHATUSAMH B 007aCTH
nepegadu HHGopMaluy; ;

® UHTEPIPETUPYET

IIPpHUEMBI U PE3YIIbTAThI

aHaJIn3a TEXHUYECKOU
nHpoOpMaIUu.;

® JIOHUMACT CBA3HU

YMeTs

® yMeeT I'paMOTHO
BI)Ipa)KaTI) 1 JOKa3bIBATh
TIOJIOXKCHHMSI ITPEIMETHOM
00/1aCTH 3HAHUS C
HCII0JIb30BaHUEM
apryMeHTOB; ;

e CBOOOHO MPUMECHSIET
METOJIbI PEIICHUS 3a1a4 B
HC3HAKOMBIX CI/ITyaIII/IﬂX.

® KOPPEKTHO BBIPAXKAET,

Bnanets

® YBEPEHHO BJIaJCeT
HaBbIKaMH pabOThI €
JUTEepaTypPHBIMU
UCTOYHHKAMH ;

e CBOOOJHO BIIajIeeT
pa3HBIMH CIIOCO0AMU
IPEACTaBICHUS
uHbopmarmy;

® BJIaJCCT HaBbIKAMH

YPOBEHD) MEXy Pa3InIHBIMH 1 JIOKa3bIBaTh C paboTsI ¢
MOHATUSAMH B 007aCTH UCIIOJIb30BaHUEM JUTEPATyPHBIMU
nepeaayn HHPOPMaIUK; ; apTYMEHTOB IOJIOKECHUST =~ MCTOYHHUKAMM
e IIPE/CTaBJISAET MIPUEMbI ~ IPEAMETHON 00NIacTH ® BIIAJICET pa3HBIMU
U pe3yibTaThl aHaIN3a 3HaHUS; ; criocobamu
TEXHUYECKOU ® CaMOCTOSTEIbHO peICTaBICHUS
uHpopMaIu. ; noaOupaeT METObI UHpOpMaIHy;

pelieHus npooiem;

VYIOBICTBOPUTEIbH =~ ® 1aeT ONpee/ICHUs e ymMmeeT paboTarhb Co ® BJIAJICCT

0 (TIOPOTOBBIA
YPOBEHD)

OCHOBHBIX MTOHATHUH B
oOnactu nepegayun
uHpopmanuy; ;

® BOCIIPOU3BOJIUT

OCHOBHBIC ITOJIOKCHU S

aHaJIM3a TEXHUYECKOU
uHpopMaIuu. ;

CIIPAaBOYHOM
JUTEPATYPOH; ;

® yMEET NPEACTaBIATh
pe3yJbTaTsl CBOEH
paboTHI;

TEPMUHOJIOTHEN B
MpeIMETHOM 00J1acTH
3HaHUS; ;

® CrI0COOEH KOPPEKTHO
MPEJCTaBUTh 3HAHUS U
UH(OPMAIHIO;

JeSATeIIbHOCTH,

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
st peanuzaniil BRIIETIEPEUYUCIICHHBIX 3a/1a4 OOYYEHHS MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3a/laHusl WM WHBIE MaTepuaibl, HEOOXOIUMBbIEC Jis OLICHKH 3HAHWUW, YMEHHI, HABBIKOB M (WJIM) OMBITA

XapaKTEPU3YIOMINX JTarlbl

O6p8.30B2lTCJ'IBHOI>i porpaMmebl, B CJICAYIOIIEM COCTABC.

3.1 Bonnpocsl Ha CaMONOATOTOBKY
— Pacuer pusnueckux XxapakTepuCTHK CUTHAJIOB
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— Omnpenenenne BpeMEHHBIX U CLIEKTPAJIBHBIX XapaKTEPUCTUK NEPUOANYECKUX CUTHAJIOB

— Omnpenenenne CHEKTPAIbHBIX XapaKTEPUCTHK HENEPUOJUYECKUX CUTHAIOB. Teopembl O
CIEKTpax

— IlpakTMka npUMEHEHUs YaCTOTHOIO M OINEpPaTOPHOrO METOMOB U pacyeTa IMPOXOXKIACHUS
CUTHAJIOB Yepe3 JIMHEHHBIC dJICKTPUYECKUE LICTIH

— Pacuer crekTpanbHBIX XapaKTEPUCTUK MOJLYJINPOBAHHBIX CUTHAJIOB

— Annpokcumanysi BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEJIUHEHMHBIX 2JIEMEHTOB

— Pacuer criekTpa TOKa Ha BBIXOAE HEJIMHEWHOM LIEIH METOAOM YyITla OTCEYKH

— Pacuer cnekTpa TOKa Ha BBIXOJI€ HEIMHEHHOW LIETH METOJOM TPUTOHOMETPHYECKHX (OopMyIl
KpaTHOTO apryMeHTa

— Pacuer xonebarenbHbBIX, MOTYTAIMOHHBIX U IETEKTOPHBIX XapaKTEPUCTHK

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

Bonpoc 1: Ha pucynke 1 mokasan curnain S(t). Onpenenuts aHATUTHYCCKOE BPEMECHHOE
npezcrasieHue 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 pucyske 2 nokaszan curdain S(t). OnpenennTs HEYETHYIO OTHOCHTEIBLHO HYJISI
COCTABJISIOILYIO Sy, () curnama s(t).

BapI/IaHTLI OTBETOB
st s{y)
E/ ——E
5 e
(0 | : f
- ] |
B— 1) oz | 2 = N ¢
E‘/z _E‘/z _E/é L
- i
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 ananutruueckoe BpeMEeHHOE IIpeicTaBlieHne curnana. OnpeneauTh SHEPTUIO Dyep
YEeTHON OTHOCHUTEIILHO HYJIS cocTaBisitolnei curnaina S(t).

BapuaHTbl OTBETOB

_E* 5 _E’T
ESln (2”‘:], 0 1) uem 4 2) uem 2
S(t)= T 3 0 EZT
0, t<0, ti 3) om = 2) D, = 2
_ 2
5 5, =2E°T

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

Bonpoc 5: Ha pucynke 5 nokaszan curaain S(t). OnpenennTsh BU CHMMETPHH OTHOCUTEIBHO HYJIS

sy

BapI/IaHTLI OTBCTOB

AN

—%\—T_A/U 7

Pucynok 5

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

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

1. uyerHas
5) 2. 06mero Buma

Bonpoc 6: Ha pucynke 6 mokasan curHain S(t). Onpenenuts BEMTUIHHY MOITHOCTH P
nepuoanueckoro curnana S(t), ecnmu £ = 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
; =
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Pucynok 6

5)

P=5 Bm

— Tunossie Bonpockl Tecta o TeMe «HACTOTHBIE U BPEMEHHbBIE XAPAKTEPUCTUKIA

JIMHEMHBIX LEITEW»:

JlaHO: TISITh BApUAHTOB IIETICH, MATh BAPUAHTOB ME€PEJATOYHbBIX (DYHKUUH, AT 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 nenu
cootBeTcTBYeT AUX BHAa

Bonpoc 3: Kakoil nenu cooTBETCTBYET
h(t) Buga

IK @)
1

K ()|

%

. -

h(t)

ANV aN
0\/\/1;

Bomnpoc 4: Kakoit uenu
cooTBeTcTBYeT h(t) BUja

Bonpoc 5: Kakoii nepexonHoi
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 GpyHKIuu 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

[Tpumeuanue: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH LKppoii 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 aMIVIUTYTHO — YACTOTHYI0 XapPaKTEPUCTUHKY
CHIHaJa S,(t)

BapuaHTbI 0TBETOB

Vo [S:(a) 1/o? [52(0)

3.3 TeMbI OIPOCOB HA 3AHATHSAX
— Bgenenne. Kiaccudukanus CurHaJIOB W ONMUCAHUE CHUCTEM TMepenadyd WHGOPMAIHH:
Knaccudukanuss CUTHAIOB W OCHOBHBIE ompenencHus. DU3NYECKHe XapaKTePUCTHKU CHUTHAJIOB.
OO6o01IeHHass CTPYKTypHasi cxeMa cucTeMbl mepenaun nHpopmanuu. OCHOBHBIE 3a7a4M M Ha3HAYCHHE
Kypca CO.
— T'apmonmnueckuil aHaliu3 NEPUOJUYECKUX CHUTHAJIOB C MOMOIIBIO TPUTOHOMETPUUYECKHX H
KOMILJIEKCHBIX psifoB Dyphe: Mojenu CHTHAIOB M CIOCOOBI WX MareMaTHYeCKOTO OIHCAHMSL.
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O606mennbii psan Dypwe. [lorpemHocTs 0000mIEHHOTO TmpencTaBie-Hus. HepaBencTBo beccens.
PasenctBo IlapceBasis. Ilonarue crnekrpa. KommuiekcHbld psn Dypbe W €ro mNpUMEHEHHUE s
rapMOHHMYECKOTO aHAJIN3a.

— IlpeoOpazoBanusi @Dypbe U  COCKTPAIbHBIA aHAIW3  HEMEPUOJAMYECKUX  CHUTHAJIOB:
[lepuonnueckre M HENEPUOAUYECKUE CUTHAJIBlI U MX CHEKTPbl. CHEKTpPbI, CHEKTPAJIbHBIE IJIOTHOCTU
CUTHAJIOB M MX CBOMCTBa. I'paHuIbl IPUMEHUMOCTH IpeoOpa3oBaHuili dypbe M UX paclIUpeHHE C
MOMOIIbI0 00001IeHHBIX (pyHKIMH. CreKTpaibHas INIOTHOCTh NEPUOINYECKOrO CUTHAJA.

— TIlIpeobpazoBanus @ypwe u Jlamnaca u uxX NpUMEHEHHUE JJIsl ONMCAHUS U3MEHEHHUH CHUTHAIOB B
y37ax cucteM nepenadr nHpopmanuu: O6o0menue npeodpazoBanuii Dypre - mpeobdpazoBanus Jlamaca.
Nzyuenne (GyHKIMOHATBHONH CBSI3M MEXKJy HW3MEHEHHMSIMU CHTHAJIOB BO BpPEMEHHOH o00Jactu
COOTBETCTBYIOIIMMH UM IIPE0OpPa30BaHUSIMU CIEKTPOB B YACTOTHON oOnacTu. Teopemsl o criekTpax.

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

— BpeMennsle MeToABl aHANM3a MPOXOXKACHUS curHajaoB yepe3 (JIDIl): Mertoasl BpeMeHHOTO
uHTerpupoBanusi (uHrerpansl Jroamens). Bzan-MocCBsA3b pazIUYHBIX METOJOB aHadW3a. YCJIOBHS
HEUCKa)XCHHOH Iepe-/1aul CUTHAJIOB.

— Panuocurnanel ¢ aMIUIMTYIHOM M aMIUIMTYAHO-UMIYJIbCHOW MOAyIAUUSAMU:OCHOBHbBIE
CBOMCTBA M OCOOCHHOCTM aHanmu3a paauocurHaioB. CHeKTpalbHOE, BPEMEHHOE U BEKTOPHOE
IIPEJICTABICHUS aMIUIUTYAHO-MOAYJIMPOBAHHBIX PaJUOCUTHAIOB IIPU TOHAIBHON U CII0KHON MOJYJISILIUH.
AMIUTUTYAHO - UMITYJBCHO - MOAYJIMPOBAHHBIE CUTHAJIBI U UX CIEKTPHI.

— Pannocurnansl ¢ ymioBoM M KBaapaTypHOW Monyasauusamu. [IIMpOKONONOCHBIE CHUTHAIIBIL:
Oco0eHHOCTH aHanM3a PaJHOCUTHAIOB C YIIOBOW Moxyisinued. CreKTpbl CUTHAJIOB NPU TOHAJIBHON U
cinoxHOM Monynsiuuu. CHEKTpbl CHTHAJOB CO CMEIIAHHOW aMIUIMTYJHOM M YIJIOBOM MOAYIALIMSMU.
KBanparypnas mogynsuusi.

— OcCHOBHBIE METOJbI pacyeTa CIEKTpa TOKAa Ha BBIXOAEC HEIMHEWMHOW SJIEKTPUYECKOW LIeTH:
[IpyHUMNUanbHBIE  OTAMYMS  MEXAY JIMHEWHBIMA W HEJIMHEWHbIMH  nensMu. [IpumeHeHue
MOJIMHOMUHAJIIBHOW M KYCOYHO-JIMHEHHOW anmpOKCUMAlMi BOJBTAMIIEPHBIX XapaKTEPUCTHK, a TAKKE
METOZla OTCUETHBIX TOUEK ISl CIIEKTPATbHOTO aHalln3a KOJIeOaHUii B HETMHEWHBIX [EMsX.

— Henunelinpile pe30HAHCHBIC YCHIUTENIH, YMHO-XUTEIHM U MPeoOpa3oBaTelid  YacTOTHI:
Henuneiinoe ycunenue u o0nactu ero npuMeHeHus. Pe3oHaHCHBIE YCUIIUTENN, YMHOXKHUTEIN 4acTOThI U
npeoOpa3oBaTeay 4YacTOThl. BpeMeHHOEe M CHEKTpaJlbHOE IPEICTaBICHUS HANpsHKeHUH M TOKOB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIE, YMHOXKUTENE U peoOpa3oBarese YacTOThl.

— MoaynsaTopsl aMILTUTYAHbIE, YITIOBBIE U KBaJpaTypHble: AMIUIUTYIHAS U YIJIOBass MOIYJISALUU.
CrniocoOb1 ocymiectBienusi. X 70CTOMHCTBA U HEIOCTaTKU. BpeMeHHOE U ClieKTpaibHOE MPEICTaBICHUS
HaIpsKEeHUH ¥ TOKOB. [ [pMHIIMIIBI peanu3anuy KBagpaTypHOH MOAYISIUU. BEeKTOpHbIE 1UarpamMMsl.

— JleTekTHpoBaHME CUTHAJIOB C AaMIUINTYAHOW, YIIOBOM M KBAaApPaTypHOHM MOIYISALUSAMM:
JleTexTupoBaHME CUTHAJIOB C aMILIUTYIHOM, YINIOBOM M KBAaJIpaTypPHOU MOAYIIALMSAMMU.

— ABTOreHeparopsl rapMOHHUYECKUX KojeOaHuil: OrmnpeneneHne aBTOKOJIeO0aTeNbHON CHUCTEMBI.
MexaHu3M BO3HMKHOBEHMsI M YCTAaHOBJICHHs KojeOaHM B aBroreHeparope. CTallMOHapHBIH pEeXUM
aBToreHeparopa, Oamanc (a3 u OamaHc aMIUTUTYA. MSTKUM U KECTKUM PEXKHUMBI CaMOBO30YKIECHUH.
CxeMsl aBTOreneparopoB. RC-reHeparopbl rapMOHHYECKHUX KOJICOAHUH.

— 3aximouenue: [lepcrneKkTUBBI pa3BUTHUS CPEACTB U METOJOB (OpPMHpPOBaHUS U 00pabOTKU
CUTHAJIOB.

3.4 JKk3aMeHallMOHHbIE BONPOCHI

1. Monenu curHanoB U UX CBOMCTBA. JIMHAMMUYECKOE NPEICTABIEHUE CUTHAJIIOB. DHEPreTHYECKUE
XapaKTEepPUCTUKH CUTHAJIOB

2. Pa3noxeHue NEpUOAMYECKOrO0 CHUrHaja 1o rapMoHukaMm. CHeKTpalbHblE XapaKTEpUCTHUKH
NEPUOJUYECKOr0 CUTHAJIa

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

4. TeopeMbl O CHEKTpax (CJIOXEHHE CUTHAJIOB, M3MEHEHHe MaciuTaba, CIBUT CUTHAJIOB BO
BpeMeHH, TuddepeHInpoBaHNEe, UHTETPUPOBAHHUE, TPOU3BEIEHUE CUTHAIOB)

5. CeprhiBaHUe ABYX CUTHAJI0B. KoppensiuonHble GYHKIIUHN IBYX CUTHAJIOB
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6. IIpeoOpazoBanue Jlamnaca. O6parHoe npeodpazoBanue Jlamnaca

7. CaoiicTBa mpeoOpa3oBanusa Jlammaca (clokeHHE CHUTHAJIOB, M3MEHEHHE MaciTada, CIBUT
CHTHAJIOB BO BpeMeHH, Au(epeHInpoBaHIe, HUHTETPUPOBaHHE, IIPOU3BEICHHE CUTHAJIOB)

8. Maremarnueckue MOJEIM JIMHEHHOW »siekTpudyeckor uenu. [lepemarounasi, ummysibCHas,
IIEpPEXO/IHAs XapaKTEepPUCTUKA LIEIH.

9. TlpoxoxkieHue MNEPUOAMYECKUX CHUTHAJIOB 4epe3 Lenu (METOJ] KOMIUIEKCHBIX aMIUIUTYH).
[IpoxokaeHne HelepuoANYECKUX CUTHAJIOB Yepe3 LIEeNH (ONepaTopHbIil METON)

10. OmnepatopHblii METOJ ONPENCICHUS YCTAHOBHUBIICHCS pEaKUMH LENM Ha BKJIOYEHUE
IIEPUOANYECKOTO CUTHAJIA

11. Bpemennsie MeTobl aHaau3a (MHTErpasibl Jroamerns)

12. AM konebanwusi. ToHAIbHAS MOIYIISAIHAS TAPMOHIUYECKON HEeCyIIen

13. DHepreTudeckue xapakrepucTuku AM kosebanuii. banancHas aMIIMTyIHAS MOTYIISIIAS

14. Yrnosast monynsuus. ToHanbHas yIioBas MO

15. CnekTp curHajioB yriioBOW MOIYISILIMK MTPH MAJIBIX MHAEKCAX MOAYISALUU

16. CnexTp curHaioB yriIoBOW MOIYJISILIMM ITPH POU3BOJIbHBIX MHAEKCAX MOAYIISALUN

17. AnanoroBele, nuckpeTHble U UdpoBbie curHaibl. O000IIEHHAs CTPYKTYpHAs CXeMa CUCTEMBbI
1 poBoii 00pabOTKN CUTHAJIOB.

18. Cnexktp IUCKpETHOro curHana. BrusHue GOpMbI AUCKPETU3UPYIOMIMX HUMIYJILCOB Ha
XapaKTEPUCTUKU TUCKPETHOIO CUTHaIa

19. Pa3noxenue curnanos B psg KorenbHukoBa. JlokazarenbcTBo. OCHOBHBIE BBIBOIBI

20. [Ipssmoe u ooparnoe AI1D. Cszp AI1D u cnekTpa AUCKPETHOTO CUTHATA

21. CrotictBa 11D

22. [Ipsimoe u oOparHoe Z-nipeodpazoBanus. CBoiicTBa Z-1peoOpa3oBaHmil

23. LHudpossie GpunbTpbl. OCHOBHBIE CTPYKTYPBL. XapaKTepUCTUKU HUGPOBLIX (GUIBTPOB

24. CucremHast QyHKIHSA TUPPOBOTO PUIBTPA. YCTOWYMBOCTH TUCKPETHBIX CUCTEM

25. Cunre3 uudpoBsIX (GUIBTPOB (METON OMIMHEIHOTO Z-Tipeodpa3oBaHusl, METOJl MHBAPHAHTHOMN
HUMITYJIbCHOM XapaKTEPUCTUKHN)

26. Metofsl pacueTa OTKIMKA Ha BbIXOJIE ITU(PPOBBIX (GUIBTPOB

27. BozzeiictBue cnaboro rapMOHMYECKOTO CHTHANIA Ha O€3MHEPIIMOHHBIN HETMHEHHBIN 2JIEMEHT

28. BozzeiicTBue CUIBHOIO rapMOHUYECKOTO CUTHAIA Ha O€3MHEPLIMOHHBIN HETMHEHHBIN 37IEMEHT

29. HenuneliHoe pe30HAaHCHOE YCUJICHUE. YMHOKEHNE YaCTOThl TAPMOHUYECKUX CUTHAJIOB

30. AsbrokonebarenbHas cuctema. OOme mnonokeHus. CTalMOHApHBIA peXuM  paboThI
aBTOreHeparopa

31. Bo3HukHOBeHHME KojeOaHMH B aBTOreHeparopax. MSIKHM M KECTKMH  peXKUMBI
caMOBO30YX/I€HHs aBTOTeHepaTopa

32. RC-reneparopsl

3.5 TeMbl KOHTPOJIBLHBIX padoT
— Kontponsnass pabora mo teme «PACUHET OTKIIMKA HA

JIbHAS « oI || o
BBIXO/IE JIMHEMHOM DJIEKTPUYECKOM IEITH»: — I
Bapuanr 1
* [lonyuuTh aHaTUTHYECKOE BBIPAXKEHHE U MOCTPOUTH rpaduk ams AUX |::|
JMHEWHOW 1enu [MaciTad yaCTOTHOM OCH OLIEHMBATh B €IUHHIIAX O, [7e
a = 1/(RC)]. (Oba3aTenpHble pacdETHRIE TOYKHM Ha Ocu dacToT: ® = 0, a, 4 o
00.)

* PaccunTarh ¥ IOCTPOUTH BPEMEHHBIE XapakTepucTUku 1emnu. (O0s3aTebHbIe paCUeTHBIC TOUKH Ha OCH
Bpemenu: t =0, 1/a, «.)
— Kontponsnas padora mo teme «PACHET CIIEKTPA TOKA HA BBIXOJE HEJIMHEMHOM

HEIN»:
Bapuant 1 K HenuneitHomy snementy (HD) npuiioskeHbl cyMMa MOCTOSIHHOTO
U0 u mnepemeHHoro ¢ amiumuTynod E rapmoHudYeckoro HampsbkeHuid. B A

BBIXOIHYIO Ilenmb HD BKIIIOUEeH napaieNbHbld  KoJeOaTeabHbIH  KOHTYD,
HAaCTPOEHHBIM B pE30HAHC C YacTOTOM BXOAHOro curHana. [lapamerpsl
Harpy3KH HEJIMHEHHOro 3JeMeHTa: 100pOTHOCTh KOHTYpa Q = 65; pe3oHaHCHas '
gactora fP = 235 k['1; emxocts koHTypa CK = 3500 d.

v
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* BBINOJMHUTD anmpOKCUMALIUIO BOJIBTAMIIEPHON XapakTepucTuku HD cTeneHHbIM MOJIMHOMOM U OTpE3-
KaMH NPSAMBIX JIMHUM.

* Paccunrtarp cOnpoTUBIECHUE HArPY3KH MOCTOSSHHOMY TOKY M IMIEPEMEHHOMY TOKY Ha 4acTOTaX, PaBHBIX
4acTOoTaM MEepPBOM U BTOPOM TapMOHHMK BXOJHOTO CUTHaIA. [[J1 MOJIMHOMUAIBHON anmpOKCUMAIIUH:

* PaccunTare BEIMYMHY IOCTOSIHHOM COCTABIAIOLIEH, aMIUIMTYIAbl IIEPBOM M BTOPOM TapMOHHUK TOKa,
MPOTEKAIOIIETO Yepe3 HEeTMHEUHBIN AneMeHT, eciin noctositHHoe cMmemenue UO cocrasisier 0,3 B, a am-
IJTUTY/Ia IEPEMEHHON rapMoHuyeckoi coctapisitomeid E pasua 0,1 B. Onpenenuts 3Ha4eHHUs] TOCTOSIH-
HOM COCTAaBJSIOIIECH M aMIUIMTYJ [EPBOM M BTOPOM TapMOHHK HANpsDKEHHS] HA HArpy3kKe IpH TeX XKe
CUTHAJIAX.

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

3.6 Tembl 1a00paTOpHBIX padoT

— Temsr maboparopubix padbot (3 cemecTp):
[IpakTHuka anmaparypHOTo aHajan3a CUTHAJIOB BO BPEMEHHON M YaCTOTHOM 001acTaX
HccnenoBanue cieKTpoB YIPaBISIONIUX CUTHAIIOB
[IpoxokaeHue ynpapisoLMX CUTHAJIOB Yepe3 JIMHEWHbIE LU

— Tewmsl 1aboparopHbIX padoT (4 cemecTp):
HccenenoBanvie HEMMHEWHOIO YCUIINTENS U YMHOXKHUTEIS 4YaCTOTHI
AMIUTUTYIHBIA MOIYIIATOP
HccnenoBanue qeTeKTHPOBAHMS AMILTUTYTHO-MOIYIMPOBAHHBIX KOIeOaHUi

3.7 3auér

1. ChopmynupoBaTh OCHOBHBIE UJI€U MPEICTaBICHHUs CUTHANIA 00001eHHbIM psitoM Dypbe (CyTh
CPEIIHEKBAPATUYECKOTO MPHUOIMKEHUS, 3a4eM HYXXEH OpPTOTOHAJBHBIM 0a3uc, 3a4eM MOJHBIN Oa3uc,
YHUBeEpcajibHasl pacyeTHas popmysa).

2. Ilpsimoe u obparHoe mpeoOpazoBanus Dypre (PU3MUECKUN CMBICI, Pa3MEPHOCTh, TPAHUIIBI
IPUMEHUMOCTH, CBA3b C KOMILIEKCHBIM psiioM Dyphe).

3. Ilpocreiimme 0000mEeHHbIE (QYHKIMH, X CBOHCTBA, CBSI3b MEXIYy HUMH BO BPEMEHHOH W
4aCTOTHOW OOJIACTH.

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

5. Teopembl 0 chekTpax: M3MeHeHHEe MaciuTaba u auddepeHupoBaHue (BO BPEMEHHOH H
YaCTOTHOM 001acTH).

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

7. TeopeMbl 0 CIEKTpax: CBEpTKa U MHTETPUpPOBaHKE (BO BPEMEHHOW 1 YaCTOTHOM 00JIacTH).

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

9. CpaBHHTENbHBIA aHaNM3 TpeoOpa3zoBanuil Dypre U mpeodOpazoBanuit Jlammaca (MHTETpasbl
®ypse u Jlannaca, rpaHULIbl TPUMEHUMOCTH, B3aUMHBIH [IEPEX0/] OT OJTHOTO K JIPYTOMY).

10. YacroTHble M BpEMEHHBIE XapaKTEPUCTUKU JIMHEHHBIX LETed M CBSI3b MEXJIy HUMH BO
BPEMEHHOW U YaCTOTHOM 00JIacTH.

11. Bo3nelicTBue nepuoAnYeCKUX CUTHAJIOB Ha JIMHEeHHbIe 1enu. (MeToJ KOMIUIEKCHBIX aMILTUTYL
U €ro IpUMEHEHHE Ul pacdyeTa MEepUOAMYECKMX CUTHAJIOB HA BBIXOAE Y3KONOJOCHBIX H
LIUPOKOIIOIOCHBIX JIMHEHHBIX 1IeTIel).

12. Bo3zelicTBHE HENEPUOAUUYECKUX CUTHAJIOB HA JUHEHHbIE 1lenu. (OnepaTopHblii METOJ pacuera
otknuka. CyTh METO/IA, TOCTOMHCTBA, HEIOCTATKH ).

13. BozaeiicTBiEe HENEPUOANYECKNX CUTHAJIOB HA JIMHEIHBIE LIENU. (BpEMEHHbBIE METO/bI AHATIN3a
JHTerpan Jroamens, MHTerpaj CBEpTKU; CyTh METOOB, JOCTOMHCTBA, HETOCTATKH).

14. CpaBHUTENBHBIN aHAIN3 Pa3IMYHBIX METOJOB pacueTa OTKJIMKA Ha BBIXOJE JIMHEHHBIX IeNel
(omepaTropHOro MeToJia U METOZI0B BPEMEHHOTO HHTETPUPOBAHU).

15. TonanpHas aMIIMTynHAs MOAYASAIUs (ocHOBHBIe mapamerpel: M, Pcp, Po, Pmax, Pmin,
LIMpYHA CIEeKTpa). BpeMeHnHoe, criekTpaibHOE U BEKTOPHOE MPEICTABICHHUS.
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16. AMIIIUTYIHO-UMITYJIbCHO-MOYJIMPOBAaHHBIE CUTHAJIBI U UX CHEKTPBHI.

17. CpaBHutenbhblii aHanu3 AM curHanoB u AUM curHaioB BO BPEMEHHOW W YaCTOTHOM
o0NacTH.

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

19. TonanpHas 4YacTOTHasg MOAYASALUS (OCHOBHBIE IapaMETpbl: HMHIEKC, JEBMAlLlMA, IIUPHUHA
crekTpa). BpemeHnHoe, crnekTpaabHOE, BEKTOPHOE MpeAcTaBIeHUs mpu m<<I.

20. TonampHas ¢a3zoBass MOIyIsAUMs (OCHOBHBIE MapaMETphl: HMHICKC, [EBHALMA, LIMPUHA
crekTpa). BpemeHHoe ,crieKTpaabHOE U BEKTOPHOE MPeICTaBIeHHs pu m<<1.

21. CmemanHas Monyasuus (aMIUIMTYHAs U yriioBas). BpeMeHHoe, clieKTpajbHOE U BEKTOPHOE
MIpe/ICTaBICHHUS.

22. Tlonstue (hu3mdeckoil ormdaromeld, MrHOBEHHOW YacTOThl U TOTHOW (ha3bl y3KOIOJIOCHOTO
npouecca. [Ipencrasnenre y3komnoiocHOro mnpoiecca B KOMILIEKCHOM mitockocTu. [loHaTre koMITiekCHOM
OruoaroIeH.

23. Ouenka (GU3UYECKOW Orudaronieil, MTHOBEHHOW YacTOTHl M TOJHON a3kl C IOMOIIBIO
npeobpaszoBanuii [ mibbepra.

24. AHaIUTUYECKMA CHUTHaJI W €ro CBOWCTBA BO BPEMEHHOH M YacTOTHOW o0O01acTH
(aHaNMUTUYECKUI CUTHAJI — KOMILUIEKCHAsi MOZEJb Y3KOIIOJIOCHOTO CUTHaja, ONpEeAE/IEHHAas C MOMOIIbIO
npeoOpazoBanuii [ unboepra).

25. Ananu3 u30upaTeNbHbIX Lenel (aMIUIMTYIHO-4acTOTHAs M HMITYIbCHas XapaKTEPUCTUKHU
M30HUpaTebHBIX TIETIEH ).

26. Hu3KO4aCTOTHBIA HKBHUBAJCHT M30MpATENbHBIX Iemneld (MOTrpPeIIHOCTh MPHOIMKEHUS,
aMIUIUTYIHO-YaCTOTHAS U UMITYJIbCHAsI XapaKTePUCTUKN),

27. CpaBHUTENbHBIM aHANM3 M30MPATENIbHOM LEMM M €ro HU3KOYaCTOTHOIO JKBHBAJIEHTa
(cpaBHUTH aMIUIMTYIHO-YaCTOTHBIE XapPaKTEPUCTUKH, HUMITYJIbCHBIE XapaKTEPUCTUKH M TepeaaToyHbIe
GbyHKIHN).

28. Ilpubm>xkeHHBIH BpEMEHHOW METOJ aHaiu3a (METOJ OruOaromiel) MPOXOXKIACHHUS
Y3KOIOJIOCHOTO CUTHAJIA Yepe3 U30UpaTeIbHYIO LIETb.

29. Ipubnu>keHHBIN OMEepPaTOPHBIN METOJl aHAJIM3a MPOXOKIECHUS Y3KOMOJIOCHOTO CUTHAJA Yepe3
N30MpaTeIbHYIO IIETIb.

30. KoppensiuMoHHBIM aHalu3 JETePMUHUPOBAHHBIX CUTHAJIOB (aBTOKOPPENSALHMOHHAs (QyHKIMS,
SHEPreTUUECKUI CIIEKTP U UX CBONCTBA).

31. KoppensuuoHHBI aHaIM3 JIETEPMUHUPOBAHHBIX CHUTHAJIOB (B3aUMHas KOppEISALMOHHAS
(GyHKIMS, ee CBOWCTBA).

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

4 Meroan4yecKkue MaTepHaJIbl
Jlns obecnieuenus npoiecca oOydeHHs] U pelleHus 3ajad oO0ydyeHHUs HCIOJIb3YIOTCS CIEeNyIOIIHe
Marepuabl:
— METOAMYECKHE MAaTepHAIIbl, OIPEIEIISIONINe IPOIEAYPhl OICHUBAHHUS 3HAHUM, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JAEATEIHHOCTH, XapaKTePH3YIOIIUX JTambl (OpP-MHUPOBAHUS KOMIETEHITHH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Pagmorexnmyeckue nenu u curHaisl. Yacts 1 Teopusi curHaioB v JIMHEWHBIC 1IeTIH: Y yeOHOE
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, cBOOOAHBIIA.
2. Panmorexnudeckue 1nenu u curHansl. Yacte 2 JluckperHas o6paboTka CUTHAIOB U IU(PpOBast
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. bBackakos C.M. Pagmorexumyeckue memnu M curHaiasl. M.: Beicm. mkomna, 2003.-462c.
(manmune B oubnuoreke TYCVYP - 69 3k3.)
2. Tonoposckmii N.C. PamnorexHudeckue IeNu U CUTHAIBL: ydeOHOe mocoOure Jiis 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 yactsax./Ilep. C anm.-M.: Mup, 1988-
Y1.336¢.,42.360c. (mamuuue B 6nbamnoreke 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 yactsax./Ilep. C anrn.-M.: Mup, 1988-u 2 -
1988, 360c (mammmuue B 6ubmmotreke TYCVYP - 32 9k3.)

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. [DaekTponHHbIi 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., Tenpmyxosckas JI. U. - 2012. 27 c. [DnekrponHslit pecypce] -
Pexxum moctyma: https://edu.tusur.ru/publications/2791, cBOGOIHBIA.

3. Pagmorexnuueckue menu W curHaiuel. JluckperHas o0paOoTka CUTHaNOB M IHdpoBas
dbunpTpanus: MeTtonuyeckre yKkazaHus 10 BBIIOJHEHUIO KypcoBoi pabotel / Kaparaesa H. A. - 2012. 70
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBoGOHEIH.

4. Pamuorexnuveckue nenu u curHanbl. Yacte 1: JlaGopaTopHbIi MNpPakTUKyM IO KypCy
«PagnoTexHuueckue nenu u curaainsl». Teopust curnanos. / Kaparaesa H. A., bBoromonos 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 curHaiabl». Hemuneiinele nenu. / boromonos C. M., Kamunckuii B. JI. -
2013. 29 c. [DnexTpoHHbIHA pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3418, cBoOOIHBIIA.

6. PanuorexHuueckue 1eNd U CHUTHAJIBL: MeETOAUYECKHE VYKa3aHUs [0 OpraHu3aluu
camocTosTeNbHOM paboTel / boromono C. U. - 2012. 25 ¢. [DnekrponHblii pecype] - Pexxum mocryma:
https://edu.tusur.ru/publications/1638, cBOGOAHBIIA.

4.4. ba3pl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1. 1. KomnbroTepHblii 71a0OpaTOpHBIM MpakTUKyM IO Kypcy "PanumorexHuueckue uenu u
curHansl" — M.: BHTHUL, 2008. - Ne50200800874 (CsuperensctBo Ne 10434 00 otpacieBoit
peructpanuu pas-paborku B «OtpacieBoMm (GoHIe anroputMoB U mporpamm» ot 25.04.2008 Mockga)
Pexxum nocty-na: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

CornacoBaHa Ha noprane Ne 14882 35



