MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

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

PABOYASI ITPOTPAMMA YUYEBHOM JUCLIUITJIVHBI
Pagnorexuuyeckue nenu ¥ CUrHAJbI

VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT
Hampasnenue noarorosku (cnernuaibHocTh): 11.03.01 Pagnorexnnka
Hamnpasnennocts (mpoduiip): AynnoBu3yajabHasi TEXHHKA

®opma 00yueHus: OUHast

@®akynbrer: PT®, Pagnorexunuveckuii paxky/abrer

Kadenpa: TV, Kadenpa TesieBuenus u ynpapjieHus

Kypc: 2

Cemectp: 3,4

VYuebnsiii man Habopa 2013 roga

Pacnipenenenne paboyero BpemeHu

Ne Bunpl yueOHOI esTenbHOCTH 3 cemectp 4 cemectp Bcero Enununiet
1 Jlexnuu 16 32 48 JacoB
2  Ilpaktuyeckue 3aHATUSA 12 26 38 4acoB
3 | JIaboparopHbie paOOTHI 12 24 36 9acoB
4 KoHTpOosb CaMOCTOSTEIbHON pabOThI 10 10 4acoB

(xypcoBoi ipoekT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATUI 40 92 132 4acoB
6 CamocrostenpHas pabora 32 52 84 9acoB
7 Bcero (0e3 sk3ameHa) 72 144 216 4acoB
8 |TloxroroBka H caaua dK3aMeHa 36 36 JacoB
9  OOmas TpyI0eMKOCTb 72 180 252 9acoB
2.0 5.0 7.0 3.E

3auer: 3 cemecTp
Ok3ameH: 4 ceMecTp
Kypcogas pabota (mpoekr): 4 cemectp
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CornacoeaHa Ha noptane N2 16787



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

JIUCT COTTIACOBAHUN
PabGouass mporpamMmma cocraBiieHa ¢ y4eToM TpeOoBaHM (eaepaTbHOT0 TOCYIapCTBEHHOTO
oOpa3oBarenbHOrO CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mo HanmpaBleHUIO MOATOTOBKH
(cnemmanbHOCcTH) 11.03.01 Pammorexnmka, yrBepxkaeHHoro 06 wmapra 2015 roma, paccMoTpeHa u

YTBEp)KJCHA Ha 3aceJaHuH Kadeapsl « _ » 20 ropa, npotokoa Ne
Pazpabotunku:

[Ipodeccop kad. TOP B. A. KpakoBckuii

Accucrent kad. TOP JI. A. CeMkuHa

3aBenyromuii obecrieunBaromien kag.
TOP A. A. lemupmoB

Pabouast mporpamma cornacoBana ¢ (pakynsTeToM, NpodUINpyOIIeld U BbITycKaromel kadenpamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Jexan PT® K. 1O. ITonoBa
3aBeqyromInid BEITyCKAOIIEH Kad.
TY T. P. 'azu3oB
DKCHEPTHI:
Houent xad. TOP C. U. boromornos
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Heau qUCHUNIHHBI

M3Y4YCHHE OOIIMX NPHHIIMIIOB ONMUCAHUS PAJMOTEXHHMYECKHUX CHUTHAJIOB U Iienei; (hopMHpOBaHUE
[[EIOCTHOTO MPEACTABICHUS 0 GPU3NUSCKUX U MATEMATUICCKUX MOJICIISX, IPUMEHSIEMBIX ISl UCCIIC0BAHUS
CUTHAJIOB W IICTICH, B MX €IMHCTBE W B3aWMOCBSI3U; OCBOCHHE METOJOB pacyeTa IMapaMeTpOB CHTHAJIOB H
1ernei; TOHMMaHue MPUHITUTIOB pabOThl OCHOBHBIX (DYHKITMOHAIBHBIX Y3JIOB PaIHOAIapaTyphl.

B pesynbrare m3ydeHHs] HACTOSIIEH AMCIUIUIMHBI Y CTYAEHTOB JOJDKHBI C(HOPMHUPOBATHCS 3HAHMS,
YMEHUSI Y HABBIKH, MO3BOJIAIONINE MPOBOAUTH CAMOCTOSTENbHBINA aHAJIU3 MPOLIECCOB MNepeiaun, npuemMa u
00pabOTKH CUTHAJIOB, MPOUCXOIAIINX B CUCTeMax CBs3U. [IpnoOpeTeHHbIE CTyNeHTaMH 3HAHHUS W HaBBIKH
HEO0OXOMUMBI KaK ISl TPAMOTHOM SKCIUTyaTalliy CYIISCTBYIOIIEH ammaparypbl, Tak U JUis pa3paboTKu u
MIPOCKTUPOBAHUS TEePCHeKTUBHOW. CTYIEHTHI TaK)Xe JOJDKHBI IMOJTYYUTh 3HAHUS, WMEKOIIME HE TOJIBKO
CaMOCTOSITEIILHOE 3HAYCHHUE, HO M 00€CTICYHBAIOIINE MTOJTOTOBKY ISl YCBOSHUS TOCIEAYIONINX TUCITUTIIHH.

1.2. 3agaum auCHUNITHHBI
— OCBOCHHUE CTYICHTaMH COBPEMEHHBIX METOJIOB aHAJIN3a JIETEPMHUHUPOBAHHBIX M CIIyYalHBIX
CUTHAJIOB, METOJIOB aHajN3a pPATUOTEXHHUYCCKHUX IICTICH: aHaJOrOBBIX, JHUCKPETHBIX M HHU(pOBBIX. M3ydcHme
TUCHUIUIMHBL  «PagnoTeXHWYeckue IemM M CUTHAIbD»  CHOCOOCTBYeT (OPMHUPOBAHUIO y  CTYACHTOB
OOIIEKYJIBTYPHBIX U MPOQPECCHOHATBHBIX KoMIeTeHITUuM cooTBeTcTBYtoMX OITOII.

2. Mecro aucuuniaunsl B cTpykrype OIHOII

Hucnunnuna «Paguorexnuyeckue nenu u curHaibsl»y (b1.b.17) otHocutcs k Omoky 1 (6a3oBas
4acTh).

[IpenuiecTBYOUMMEI TUCIHUIUTMHAMU, (HOPMUPYIOLUIUMHI HaYallbHbIE 3HAHUS, SBISIOTCS CIEAYIOIINE
muctumuinHel: MHDOopMaTrka, Maremarudeckuii ananms, Ousunka.

[TocneayromuMu JUCHUILUIMHAME SBJSIOTCSA: Metponorus u paauousmepenus, OOmias Teopus
pamuocBsi3v, OCHOBBI CTAaTHCTUYCCKOW pPaTUOTEXHHUKH, PammoaBromarnka, PamTnoTeXHUYECKHUE CHCTEMBI,
Cratuctuueckass Teopus PaJUOTEXHUYECKUX CHUCTeM, YCTpPOWCTBAa MpHemMa H OOpabOTKM CHUTHAJIOB,
[Mudposast 06pabOTKa CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHHUIINHBI
[Ipornecc n3yyeHns TUCIUTUIMHBI HAITpaBJieH Ha (JOPMHUPOBAHUE CIIETYIONINX KOMIIETCHIINH:

- OIIK-2 criocOOHOCTBIO BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTh MPOOJEM, BOZHUKAIOIINX B
Xolle Mpo(hecCHOHANbHOM JeSTeNbHOCTH, TPUBIEKAaTh Ui MX pEIIeHUs COOTBETCTBYIOIMH  (pusnko-
MaTeMaTH4eCKUH ammapar;

- [IK-6 TOTOBHOCTBIO BBINOJHATH pacueT M MPOEKTHUPOBAHUE JeTalnel, Yy3JI0B M YCTPOWCTB
PaIMOTEXHUYECKUX CHCTEM B COOTBETCTBUM C TEXHUYECKUM 33/IaHUEM C MCIIOJIb30BAHUEM CPE/ICTB aBTOMATH3AIMU
POEKTHPOBAHUS;

B pe3ynbrare nzyueHust TUCHMITIMHBI CTYIEHT JJOJKEH:

- 3HATh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJeM mepenayn 1 oOpadOTKH CUTHAJIOB B 00JacTH
panTuOTEeXHUKH; (HU3UKO-MaTeMaTHIEeCKHH anmapar, MPUBIEKAeMbIH [T pelIeHHs PoOJieM Tepeiadu 1 00paboTKH
pPaJMOTEXHUYECKUX CHUTHAJIOB;  alTOPUTMBI pacueTa W TMPOEKTUPOBAHUSA JleTaliel, Y3JI0OB M YCTpPOMCTB
paIMOTEXHUYECKHX CHUCTEM B COOTBETCTBHM C TEXHHYECCKHM 3aJaHHEM; METOIUKH TPOSKTUPOBAHUS
pPaTMOTEXHUYECKUX YCTPOMCTB M CUCTEM C MCIIOJIb30BAHUEM CPEJICTB AaBTOMATHU3ALUHU MIPOCKTUPOBAHMS

- yMeThb  BBUIBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM, BO3HHUKAIOMIUX B XOJE
npodecCHOHAIbHON eI TeNIbHOCTH; MpUBIEKATh JUIsl pelleHuss mpobieM mepesadyd U oO0paboTku
pPaTMOTEXHUYECKUX CHUTHAJIOB COOTBETCTBYIOIIMH (DU3UKO-MATEMAaTHUECKUH ammapar; [pOBOJUTH pPAcCueThl U
NPOSKTHUPOBAHUE JIETaJIe, Y3JI0OB M YCTPOWCTB PAJNOTEXHUYECKHX CHCTEM B COOTBETCTBHH C TEXHHYECKUM
3aJaHMeM; HCIOJIb30BaTh CPEACTBA aBTOMAaTU3ALMU MPOEKTUPOBAHUS JJIsl pacueTa U MPOEKTHPOBAHUS JeTalei,
Y3JI0B M YCTPOHCTB PAJAUOTEXHUUYECKUX CHCTEM

- BJajJleThb HABBIKAMU BBISBIECHUS CYIIHOCTH NpoOieM mepeqadd M oO0pabOTKU CUTHAJIOB;
OTIBITOM TIPUBJICUYCHUS (HU3UKO-MATEMaTHYECKOTO amnmapara Jisd pemeHus mpolieM repeaadd u oOpabOTKH

PaoUOTEXHUYECKUX CHUTHAJIOB;  METOAMKAMHU pacueTa M IPOEKTUPOBAHUSA [JeTajei, Y3JI0B WU YCTPOUCTB
PaaUOTEXHUYECKUX CUCTEM; HABBIKAMU IIPOCKTUPOBAHMS Y3JI0B M YCTPOWCTB PaJUOTEXHUYECKUX CUCTEM C
3
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HCIIOJIL30BAHUCM CPCACTB aBTOMATU3 AU ITPOCKTUPOBAHUA

4. O0beM TUCHUILVIMHBI U BUABI Y4eOHOM padoThl
OO01mast TpynoeMKOCTh JUCIUILIINHBI cOCTaBiseT 7.0 3aUeTHBIX €AMHUIIBI U MIPEICTABICHA B TaOIHUIIE

iﬁéﬂnua 4.1 — Tpyn0eMKOCTb JUCHUTIIUHBI

Bunb yueOHO e TenbHOCTH Bcero uacos CemecTpsl

3 cemectp 4 cemectp

AynutopHbIe 3aHATHUS (BCETo) 132 40 92
Jlexumn 48 16 32
[IpakTuueckue 3aHATHS 38 12 26
JlaGopatopHbie pabOTHI 36 12 24
Kontpoinbs camocTosTensHoil paboThl (KypcoBOi 10 10
POEKT / KypcoBasi paboTa)
CamocrosiTenbHast paboTa (Bcero) 84 32 52
Brinonnenune KypcoBoro npoekra (padboThl) 26 26
Odopmiienre 0T4ETOB 110 J1a0OPATOPHBIM 26 12 14
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 8 8
[TonroToBka K MpakTUYECKUM 3aHATUSM, 24 12 12
CEeMHHapaM
Bcero (6e3 3x3amenHa) 216 72 144
[ToaroroBka u ciada sK3ameHa 36 36
OO6mmast Tpy10eMKOCTh 252 72 180
3auerHrsie EAuHUIIB 7.0 2.0 5.0

5. Conepxxanue QM CUMILTHHBI

5.1. Pazaenan! JMCHMIIMHLI M BUALI 3aHATHI
Paznenbl AMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B TabuIe S.1.
Tabnua 5.1 — Pa3gensl fUCHUILUINHBI U BUILI 3aHITHI
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3 cemecTp
1 Beenenue 2 0 0 1 0 3 OIIK-2, TIK-
6
2 MaremaTudeckoe OIHMCaHue 8 6 12 22 0 48 | OIIK-2, IIK-
AHAJIOTOBBLIX CUTHAJIOB 6
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3 MareMaTH4YeCKOe OIMCaHHE 6 6 0 9 0 21 | OIIK-2, IIK-
JTUCKPETHBIX CUTHAJIOB 6
Hroro 3a cemectp 16 12 12 32 0 72
4 cemectp
4 OcHoBbl IU(PPOBOI HUTBTpAITUU 7 6 4 ) 10 22  OIIK-2, IIK-
6
5 MareMaTu4ecKoe OIHUCaHHUE 8 6 4 5 23 OIIK-2, IIK-
PaIMOCUTHAIIOB C PA3INYHBIMU 6
BUJIAMU MOAYJISIIAN
6 MareMaTH4YeCKO€e OIHUCaHHE 14 10 0 4 28 |OIIK-2, IIK-
HEJIMHEHUHBIX IIeTIeH U METOIbI UX 6
aHam3a
7 KoppensairoHHbIN aHAIU3 U 3 4 16 38 61 OIIK-2, [IK-
onTUMabHas QUIBTPALIHS 6
8 3akimoucHue 0 0 0 0 0
Hroro 3a cemectp 32 26 24 52 10 144
Hroro 48 38 36 84 10 216
5.2. Conepskanue pa3/iesioB IMCUMILIUHBI (110 JIEKIUSIM)
Copeprkanue pa3zesioB JUCHUILINH (TI0 JIEKIHIM) MPUBEICHO B Taduuie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3ieoB AUCITUIUINH (10 JICKITHSIM)
()
8
=
[0}
v 2
3 S
Z &
ConeprkaHue pa3aenoB JUCIUTIAHBI 10 =
Hazpanus pa3nenos AeP pas et Q <)
JICKIIUSM = =
S 5
= 5
Sy =
()
=
3
~
3 cemecTp
1 BBenenue Beenenue. Knaccudukaius curHanoB u 2 OIIK-2,
OTIMCAaHUE CUCTEM TIepeIaun [1IK-6
uHpopmaruu: Knaccudukamnusi curaaios
¥ OCHOBHBIC onpesiesieHns. u3ndeckue
XapakTepUCTUKH curHanoB. O0o0IeHHAs
CTPYKTypHAasi CXeMa CHCTEMBI ITepeiaun
uHpopmaruu. OCHOBHBIE 3a/1a4d U
Ha3HauyeHue Kypca PTIHuC
Htoro 2
2 MareMarn4eckoe ONACaHue CnexTpanbHbI aHAIN3 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB JNETEPMUHUPOBAHHBIX CUTHAJIOB C I1K-6

MTOMOIIbI0 0000IIEHHBIX PsATOB Dyphe:
Moneny curHaJIoB U CIIOCOOBI UX
MaTeMaTH4eCKOTrO ONMUCAHMSL.
O606mennsIit psag @ypoe. [lorpemnocts

5
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0000IICHHOTO MPECTaBICHUSI.
Hepasencrtso beccens. PasencTso
[TapceBans. [lonarue cnekrpa.
KomruiekcHslii psg @ypwe u ero
IIPUMEHEHHUE JJI1 TADMOHHYECKOTO
aHanusa

[Ipumenenue psanoB Oypee u 3
npeodpaszoBanuii ypbe 1
CHEKTPAJIbHOTO aHaJN3a CUTHAJIOB:
[lepuonnueckre U HENEPUOIUUECKUE
CUTHAJIBI U UX CIEKTPhl. CHEeKTPHI
HEKOTOPBIX HEMEPUOJUYECKUX CUT-HAJIOB
U UX CBOiCTBa. [ paHUIIbI MPUMEHUMOCTH
U UX paclIMpeHHE ¢ IOMOILBIO JIENbTA -
¢byukumii. Criek-TpaibHasi INOTHOCTh
MEePUOANYECKOTO CUTHAJIA

[Tpumenenue npeobpazoBanuii ypbe u 2
Jlannaca amst onucanus TpaHcPopMaIHii
curnainos (Teopemsl 0 ciekTpax):
O606mmenue mpeodpazoBanuit Dypoe -
npeoOpa3oBanus Jlamnaca. M3yuenue
(GYHKIMOHATBHON CBSA3U MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
0011aCcTH U CO-OTBETCTBYIOIIUMHU UM
npeoOpa3oBaHUSIMU CIIEKTPOB B
YaCTOTHOM 00JIacTH

MeTtosb1 aHanmM3a MPOXOKIACHUS 2
CUTHAJIOB Y€pe3 JIMHEWHBIE
aNeKTpUYecKue nenu: Merox

T depeHInaIbHbIX YpaBHEHUH.
CrniekTpanabHbIi METO/ aHAIH3a.
OneparopHsblil METOJ] AaHATIN3A.
BpeMeHnHbIe METO/IBI aHAIN3A.
B3anMocCBsI3b pa3IMUHBIX METOIOB
aHanu3a. YCIOBHS HEMCKAKCHHOU
nepejadyu CUTHAJIOB

Hroro
3 Maremarn4ecKkoe ON1ucaHue MareMaTnuecKkoe ONMCaHUE CUTHAJIOB € 2 OIIK-2,
JIMCKPETHBIX CUTHAJIOB OTPaHNYEHHBIM CHEKTPOM. Teopema [1K-6

Korensaukosa: IIpencrasnenne
cooOrmieHuit Beioopkamu. [{uckperunsa-
U] CUTHAJIOB C OIPaHUYEHHBIM
criektpoM. Teopema KorenbHuKOBA.
BpemeHnHoe u ciekTpajbHOE
MNpEaACTaBICHNUA JTUCKPETU3UPOBAHHBIX
curHanoB. CBsi3b CO CIIEKTPaIbHBIM
aHaIu30M. AHAJIOrOBBIE, JUCKPETHBIE,
U(POBBIE CUTHAJIBI U CBSI3b MEX1Y HUMHU

JuckpetHsle npeodpazoBanus Oypbe 2
(ITD) u ux cpoiictpa: [Ipsimoe u
o0paTHOe IUCKPETHBIE TPeoOpa3oBaHuUs

6
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Oypre ([AI1D). Boccranosnenue
aHaJIOTOBOT'O CUTHAJIA IO

ko3¢ dunmentam JII1D. Croiictra JII1D.
brictpeie npeobpazoBanus Pypre (BIID)

Huckpernsle npeoOpazoBanus Jlamnaca 2
(AIJT) u z-mpeobpa3oBanusi: JJuckpeTHoe
npeoOpazoBanue Jlammaca (JAI1JT).
[Tpsmoe u o6patHOE Z - mpeodpa3oBaHusI.
CgoiicTBa Z — mpeoOpa3oBaHUM.
ANTOPUTMBI TUCKPETHON CBEPTKU

Hroro 6
Hroro 3a cemectp 16
4 cemectp
4 OcHoBbl U (poBOI pUTBTpATUU Benenue B iuQpoByto GpUIbTpaLnio: 3 OIIK-2,
AHAOTOBBIE, TUCKPETHBIE U TU(PPOBBIC I1K-6

buneTphl. JIuddepeHnmanpHbie
pasHocTHBIE ypaBHeHUs. [lepena-Tounbie
¢byukuuu. [Ipumenenue Z-
npeoOpa3oBaHmil K aHANMK3y (PUIBTPOB

TpaHcBepcaabHblE U PEKYPCUBHBIE 2
uuposble GUIBTPLL: PekypcuBHbIE U
TpaHCBepcajbHble IU(POBBIE (PUIBTPHI.
AmrmutygHo—4actoTHble (AUX) u
¢dazouactorHbie (PUX) XapaKTepUCTUKH
U UX CBOWCTBA. Pacuer uMITybCHBIX
XapaKTEepPUCTUK

Mertonb! cuHTe3a HU(POBBIX PHIBTPOB 2
(1®): Cunres LD meTonom
0000111eHHOTO OMITMHEHHOTO Z-
npeoOpazoBanus. Cuntes LI meromom
WHBAaPHAHTHO-CTU UMITYIIbCHOMN

xapakrepuctuku (MNX)

Htoro
5 MaremaTu4ueckoe orrcaHmue Panuocurnansl ¢ aMITUTYTHON U 2 OIIK-2,
PaZMOCUTHAIIOB C Pa3IUYHBIMU AMIUTUTYIHO-UMITYIILCHON MOAYISALIUSIMU: I1K-6
BUJAMHU MOIYJISALINA OcHOBHBIE CBOICTBA H 0COOEHHOCTH

aHaJIN3a PaJUOCUT-HAJIOB.
CnekTpaibHOE, BPEMEHHOE M BEKTOPHOE
MpEA-CTABJICHUS aMIUIUTYIHO-
MOAYJIUPOBAHHBIX PAIMOCUTHAJIOB IIPU
TOHAJIBHOW U CJIOKHON MOIYJISALIUU.
AMIUTATYTHO-UMITYIIbCHO-
MOAYJIMPOBAHHBIE CUTHAJIBI U UX CIIEKTPHI

Pannocurnansl ¢ yrimoBoit u 2
KBaJIpaTypHOU MOIYIISAIUSMHU.
[[InpoxomonocHbIe (IITyMOTIOI00HBIE)
curHaibel: OcoOOEHHOCTH aHaIu3a
PaIMOCUTHAJIOB C YITIOBOM MOIYTISIIACH.
CIHeKTphl CUTHAJIOB TIPU TOHATLHOU U

7
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CI0)kHOU Monysituu. CHEKTPhl CUTHAIOB
CO CMEIIAHHOW aMIUIUTYAHOU U YIIIOBOM
MoayisinusmMu. KBagparypHas MOLyIsns

AHaJIU3 TPOXOXKICHUS PAAMOCUTHAJIOB 2
yepes n3buparenbubie nenu. Husko-
YaCTOTHBIN SKBUBAJICHT N30MpPaTEIbHOMN
LENHU U ero xapakrepuctuku: [lonstue
HU3KOYaCTOTHOTO YKBUBAJICHTA
n30uparenbHoi Hienu. Ero yactotHsie u
BPEMEHHBIE XapaKTEPUCTUKHU.
[TpubnvKEeHHBIN ONepaTOPHBIA METOI.
Meron orubaromeii. Jlunelinsie
MCKQKEHUS aMILTUTYIHO-
MOJIYJIMPOBAHHBIX CUTHAJIOB U CUTHAJIOB
C YIJIOBOUM MOIy/IsiueEn pu
MIPOXOXKICHUH Yepe3 u30upareabHbIe
enu

KBagparypHoe npezcraBienue 2
Y3KOMOJIOCHBIX CUTHAJIOB.
AHaIUTUYECKUN CUTHAI U €T0 OIUCaHUe
C TIOMOIIBIO TTpeoOpa3oBanuii [ minbepra:
[TpencraBienue pagMoCUTHAIOB B BUIE
Y3KOIOJIOCHOTO Tporecca. Orudaroias,
4acToTa U (haza y3KOIOJIOCHOIO CUTHAIA.
KBagparypHoe npencrasiieHue
Y3KOIOJIOCHBIX cUrHaioB. [Ipumenenue
npeoOpazoBanuii [ unp0epTa 115 OLIEHKU
oru6arolei, 4acToTsl U (pa3bl cCUrHaA.
AHaTUTHUYECKHUM CUTHAJI U €T0 CBOMCTBA

Hroro
6 MaremaTnueckoe onrcaHue OcHOBHBIE METO/IBI pacyeTa CeKTpa ToKa 2 OIIK-2,
HEJIMHENHBIX LENeW U METObI UX Ha BBIXOJI€ HEJTMHEHHOH 3IIEKTPUYECKON I1K-6
aHanusa uenu: [lpuHuunuanbHbIe OTIINYUS MEXKIY

JIMHEUHBIMU U HEJIIMHEWHBIMU LETIAMU
AnmpokcuManus BoJIbTaMIIEPHBIX
xapakrepucTuk. IIpumenenne
ITOJITHOMUHAJILHOM ¥ KyCOYHO-JTMHEHHOMN
anIpoKCUMAaIUH, a TAKXKE METOAA OT-
CYETHBIX TOYEK JJIs CIIEKTPAIBHOTO
aHanu3a KoneOaHui B HETMHEWHBIX LIETsX

Henunelinble pe30HAHCHBIE YCWIINTENIN U 3
npeoOpa3oBarenu yactoTel: HenuueitHoe
YCUJIEHHE U 00JaCTH €ro IPUMEHEHHUS.
Pe-30HaHCHBIE YCUIIUTENN U YMHOXKUTEIN
4acTOThl.BpeMeHHOE U CeKTpanbHOE
[IPEICTABIICHNS HAMPSKE-HUN U TOKOB B
HEJIMHEWHOM PE30HAHCHOM YCUIIMTEIE

MoaynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U 3
KBaJlpaTypHble: AMIUIMTYHAs U YIJIOBas
mMoaysiun. Crioco0bl OCYIECTBICHUS.
WX 10CTOMHCTBA U HEAOCTATKHU.

8
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BpemenHoe u ciekTpaiibHOE
IIPEICTABIICHNS HAIPSKEHUH U TOKOB.
[TpuHIIMIIBI peanu3auu KBaapaTypHOil
MOAYJIAINH. BGKTOpHBIG AuarpaMMbl

JleTekTpoBaHUE CUTHAJIOB C 3
aMILIUTYIHOM, YINIOBOM U KBaApaTypHOU
MonyJsuUsIMU: JleTeKTupoBaHue
aMIUIUTYAHO-MOAYJIMPOBAHHBIX KOJIE-
OaHuii B HeTMHEHHBIX Lenax. JIMHeHHbIN,
KBaIPaTU4YHBIA U CUHXPOHHBIN
JETEKTOPHI. JleTeKTHpOBaHKE KOJIeOaHMA
C YIVIOBOM M KBaJApaTypHON MOAYISALUIMU

ABTOTEHEPaTOPBI TAPMOHUYECKUX 3
koniebanuii: OnpeaeneHue
aBTOKOJIeOarenbHON crucTeMbl. O000MICH-
Hasl cxema aBToreHeparopa. MexaHusm
BO3HUKHOBEHUS U YCTAHOBIICHUS
koyiebaHuii B aBToreneparope. Judde-
pEeHIIMAIbHOE YPAaBHEHHE
aBTOT€HEpaTropa, yCIOBHE
camoB030yxaeHus. CTannoHapHbIH
pEeXHUM aBTOreHeparopa, bananc a3 u
Oasianc aMIuTy. MSArKui 1 5KeCTKU
PEXUMBI caMOBO30Yk1eHU . CXeMbl
aBTorereparopoB. RC-reneparopsl
CUHYCOUIANIbHBIX KoJieOaHui

Hroro 14
7 KoppensainoHHbIN aHaIu3 U KoppensunonHslil aHaIN3 2 OIIK-2,
ONTHUMAaJbHas QUIBTpALIUS J€TEPMUHUPOBAHHBIX CUTHAJIOB: [1K-6

ABTOKOppEJSLMOHHAS U B3aUMHO-
KOppesLMOHHAS] (PYHKIIUU CUTHAJIOB.
[TpeobpazoBanue dOypobe 11t
KOpPPEISALUOHHBIX (PYHKIUH.
OHEepreTU4ecKuil CIeKTp.
Koppensiunonubie GyHKIINNA TUIOBBIX
pPalMOTEXHUYECKUX CUTHAJIOB

OnTumanbHas TUHEHHas GUIbTpanus: 1
[IprHIMITBI ONTUMAJIBHOW JIMHEMHOMN
bunpTpanmu curHanga Ha GoHe ToMeX.
[Tepenarounast GyHKIUS U UMITYJIbCHAS
XapaKTEPUCTHKA COTJIACOBAHHOTO

¢bunsTpa

Htoro 3
Hroro 3a cemectp 32
Uroro 48

5.3. Pazgesbl AMCHUILUIMHBI U MEKIMCHUIIMHAPHBbIE CBSA3U € 00ecneYuBAIIMMU (MPeAbIAYIMMHU) U
obecreynBaeMbIMH (MOCJIETYOMUMM) TUCHATIHHAMUA
Paznmensl MUCHUIIIMHBI U MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIICYMBAIOMIMMHE (TIPEIBITYITUMHU) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUIMHAMHY TPECTaBICHBI B TabuIe 5.3.

9
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Tabnuna 5.3 - Pazgens! AUCHUIUIMHBL M MEXKIUCIUILTMHAPHBIE CBA3H

Ne paznenoB qaHHOW MUCHMIUIMHBL, I KOTOPBIX HEOOXOIUMO

HanMeHOBaHHE TUCIMILINH M3ydeHHe 00eCIIeUnBaIONIUX U 00€CIIeUBAEMbIX JUCIIUILTHH
1 2 3 4 5 6 7 8
[IpenmecTByromue TUCHUTLIAHBI
1 Undpopmaruka + + + + + +
2 MareMaTH4YeCKUN aHAIN3 + + + + + + + +
3 dusuka + + + + + + + +
[Tocnenyromme TMCUUTUIAHBI
1 Met s 1
eTpoio + + + + + +
paaron3MEPECHUS
2 O6mas Teopust paauoOCBsI3U + + + + + +
HOBBI CTaTUCTUYECKOMN
3 OCHOBBI CTaTUCTUYECKO + + + + + N + +
PaIMOTEXHUKH
4 PanmnoaBTOMaTHKA + + +
5 PagnoTeXHU4YECKUE CUCTEMBI + + + + + + + +
6 CrarucTuueckas Teopus
CKast TCOp + + + + + + + +
PAIMOTEXHUYECKUX CUCTEM
7 YcrpoiicTBa mpuemMa u
p p + + + + + + + +
00pabOTKH CUTHAJIOB
8 Lndposast o6padboTka + + +
CUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETEHIM I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIIETEHLMH, (HOpPMHUpPYEMBIX MNpPHU HM3YYEHUH JUCLUIUIMHBL, U BHUJIOB 3aHATUN
IpeJIcTaBlIeHo B Tabiuie 5.4

10
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Tabnuna 5.4 — CooTBeTCTBHE KOMIIETEHIIMK M BUJIOB 3aHATHUH, HOPMHUPYEMBIX MPU U3YUYEHUH TUCIUTUTUHBI

Bune! zagstuil
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S
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[¥a)
=
Q
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=
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OIIK-2 + + + + + KonTponbHas pabora,
JloMaiiiHee 3aanue,
Koncnekr
CaMOITIO/ITOTOBKH,
3amura otdyera, OTYET
1o J1abopaTopHOH
pabote, 3amuTa
KYPCOBBIX TIPOEKTOB
(pabor), Pacuernas
pabora, OtueT o
KypcoBoii pabote, Tect
[1K-6 + + + + + Konrtponphas pabora,
JlomariHee 3agaHue,
Koucnekr
CaMOTIOITOTOBKH,
3ammura otyera, OTUeT
110 JTabopaToOpHOH
pabote, 3ammura
KYPCOBBIX ITPOCKTOB
(pabor), Pacuetnas
pabora, OtueT o
KypcoBoii pabote, Tect
11
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6. UnTepakTBHBIE MeTOAbI M OPMBI OPraHM3alMU 00yYeHUs

He npenycmorpeno PYII

7. JIaGopaTtopHbIe padoThI

HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7. 1 — HaumeHoBaHue 1a00paTOpHBIX padboT

=
[4a)
=
]
v g
= S|
2 =
Q
2 a.
E o
Hazpanus pa3znenos HaumeHnoBanue 1abopaTopHbIX paboT Q S
= |
= =
o =
= :
d 5
E
g
~
3 cemecTp
2 MaremaTu4eckoe ONrcaHue [TpakTHKa anmaparypHOro aHaiau3a 4 OIlIK-2,
AHAJIOrOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHOW M 4YaCTOTHOM I1K-6
o0mactsax
HccenenoBanne CIEKTPOB YIPABISIIOIIUX 4
CUTHAJIOB
[TpoxokaeHue ynpapisitoUMX CUTHAJIOB 4
yepes JUHEHHbIE IeTH
Uroro 12
Hroro 3a cemectp 12
4 cemectp
4 OcHoBBI IM(PPOBON HUITBTpAITTH HccnenoBanue 4aCTOTHBIX U BPEMEHHBIX 4 OIIK-2,
XapaKTePUCTUK JUCKPETHBIX CUTHAJIOB I1K-6
Hroro
5 Maremarndeckoe OnrucaHue AMIUTUTYTHO-MOAYJIUPOBAHHBIE CUTHAJIBI OIIK-2,
PalHOCUTHAJIOB C PA3JIUYHBIMU Hroro [1K-6
BUJIaMU MOAYJIALINHA
7 KoppensioHHbIN aHaIu3 1 Uccnenoanrie HEMMHEWHOTO YCUITUTEIA 4 OIIK-2,
onTUMaIbHas QUIBTPALUS Y YMHOXKHUTEJS 4aCTOThI I1K-6
AMIUTUTYIHBIN MOAYIATOD
UccnenoBanne neTeKTUPOBAHUS
aMILTUTYIHO-MOJTYAUPOBAHHBIX
KoJie0aHui
LC-aBroreneparop CHHYCOMAAIbHBIX 4
KoJie0aHui
Uroro 16
Hroro 3a cemecTp 24
Hroro 36

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe NpakTHYECKUX 3aHATUN (CEMUHApPOB) puBeieHO B Tabnuue 8.1.

12
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Tabnuua 8. 1 — HaumeHoBaHMe MPAKTUYECKHUX 3aHATUH (CEMUHAPOB)

HaszBanus pasnenos

HanmeHoBaHME IPaKTUYECKUX 3aHATHN
(cemuHapoB)

4 TpymnoemMKoCTb,

koMIteTeHIuH DopMupyembie

2 MareMaTnyeckoe ONUCaHue
AHAJIOTOBBIX CUTHAJIOB

3 cemecTp

OmnpeneneHyue BpEMEHHbBIX U
CIIEKTPAJIbHBIX XapaKTEPUCTHK
NEPpUOANICCKUX CUTHAJIOB

OHpeI[eJ'ICHI/Ie CIICKTpPAJIbHBIX
XAPAKTCPUCTUK HEC-TICPHOAUYCCKUX
CHTHAJIOB

[TpakTHueckoe NpUMEHEHHE TEOPEM O
CHEKTpax

Hroro

OIIK-2,
I1K-6

3 MareMaThn4ecKoe OIMMCaHNE
JUCKPETHBIX CUTHAJIOB

[TpakTiKa npuMeHEeHHUs ONEePaTOPHOro U
BPEMEHHOI'0 METOJIOB JJIsl pacyeTa
IIPOXO’KICHHSI CUTHAJIOB Yepe3 JTMHEHHbIE
AIIEKTPUYECKUE LIETIH

IIpaktruka npumenenus 11D st
CIIEKTPAJILHOTO aHaIN3a

Pacuer cnekTpanbHBIX XapaKTEPUCTHUK
JUCKPETHBIX CUTHAJIOB

Hrtoro

OIIK-2,
I1K-6

Hroro 3a cemecTp

4 OcHoBbI IU(PPOBOH (UTBTpALTUU

4 cemectp

I[I/ICerTI/IL’.aIII/IH AdHaJIO0TOBOIo CMrHajia u
pac4ueT CHCK-TpaHBHOﬁ IIJIOTHOCTH
JIHCerTHOfI IMOCICA0BATCIIBHOCTHU

12

Omnpenenenne 4aCTOTHBIX U BPEMEHHBIX
XapaKTePUCTUK TPAHCBEPCATBHBIX U
PEKYPCUBHBIX IIU(PPOBBIX (HUIBTPOB

Cunre3 nu(poBbIX GUIBTPOB METOAAMHU
MHBapUAHTHOCTH UMIYJIECHON
XapaKTePUCTHKH 1 OMIMHEHHBIM Z-
npeoOpazoBaHUEM

HUroro

OIIK-2,
I1K-6

5 MaremaTnueckoe onucaHue
PaIuOCUTHAIIOB C Pa3IUYHBIMU

Pacuer napaMeTpoB paaiOCHUTHAJIOB C
PasIMYHBIMU BUJAMH MOIYIISALUH

OIIK-2,
I1K-6

13
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BUJIaMU MOAYJISLIUN Pacuer HU3KOUACTOTHOTO HKBUBAJICHTA 2
n30UpaTebHON IIETH U ero
XapaKTEPUCTHUK
Pacuer npoxokaeHus paiuocuraana 2
yepes n30upareabHyo Lelb
Hroro
6 MaremaTnueckoe OlrucaHue Pacuer ciekTpa Toka Ha BBIXOJIE 2 OIIK-2,
HEJIMHENHEBIX LIENeH U METOABI UX HEJIMHEHHON LIENn [1K-6
aHamsa Pacuer napamMeTpoB HETUHENHOTO 2
YCUJIUTEINSI U YMHOKUTEJIS] YaCTOTBI
Pacuer napaMeTpoB aMIIIUTYJHOTO 2
MOJYNSTOpPA
Pacuet mapameTpoB neTekropa 2
AMIUTUTYIHO-MOAYJIMPOBAHHBIX
KoJIe0aHMi
Pacuer nmapameTpoB aBToreHeparopa 2
rapMOHUYECKHUX KOJIeOaHUH
Wtoro 10
7 KoppensiuuoHHbII aHaIU3 U OrnpezenieHne aBTOKOPPENIALIMOHHBIX U 2 OIIK-2,
ontuMaibHas (pUIBTpanus B3aMMHO-KOPPEISUOHHBIX QYHKIUI I1K-6
Pacuer cornacoBaHHbIX (GPUIBTPOB
Hroro 4
Hroro 3a cemectp 26
Hroro 38

9. CamocrosiTeibHasA padoTa
Bunsr camocTosiTensHON paboThI, TPYAIOEMKOCTh B (hOpMHUpYEMBbIE KOMITETEHIINN TPEICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Bunbl camocrosTenbHON paboThl, TPYI0EMKOCTh U (hOpMUPYEMble KOMITETEHIIUU

Q
[¥a)
=
]
g 2
2 &
Bunsl camoctosTensHOM = S
Hassanus pasnenos 2 DopMbI KOHTPOJIS
paboTHI g S
SN =
& =
= 2
[&]
=
g
~
3 cemecTp
1 Benenue [TpopaboTKa JEeKIIMOHHOTO 1 OIIK-2, KoHcnekt
Marepuana ITK-6 CaMOTIO/ITOTOBKH
HUtoro 1
2 MaremaTudeckoe [ToaroToBka k 2 OIIK-2, JomamrHee 3aJiaHue,
ONMCAaHME aHAJIOTOBBIX MPAKTUYECKUM 3aHSATHUSIM, [1K-6 3amuTa otuera, KoHCIIEKT
CUTHAJIOB CceMHUHapaMm CaMONOJTOTOBKH,
14
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IToaroroBka k
HpaKTI/I‘-IeCKI/IM 3aHATHUAM,
CeMHHapaMm

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

[TpopaboTka JTeKIIMOHHOTO
Mmarepualia

OdopmieHre 0T4eTOB 10
J1abopaTopHBIM paboTam

Hroro

12

22

KontponpHas padora,
Otuer no nabopatopHOii
pabore, Tect

3 MaremaTnyeckoe
OMUCaHUE JUCKPETHBIX
CUTHAJIOB

Hroro 3a cemecTp

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

IloaroroBka k
MPAKTUYECKUM 3aHSATUSIM,
CeMHHapam

2

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTka ITeKIIMOHHOTO
Mmarepuala

Hroro

32

OIIK-2,
I1K-6

JloMarHee 3aganue,
Koncnekr
CaMoONoAroToBKH, OTueT
110 KypcoBoii pabore,
Pacuernas pabora, Tect

4 OcHoBbI U (ppoBOH
bunsTpanyuu

4 cemectp

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

Odopmienre 0T4eTOB 1O
1a00paTopHBIM paboTam

HUrtoro

OIIK-2,
I1K-6

3ammTa oT4eTa,
KonTponbHas pabota,
Otuer no n1aboparopHOit
pabore

5 MaremMarudeckoe
ONMCAHUE PAANOCUTHAIIOB
C pa3JINYHBIMU BUJAMHU
MOJIYJISIHPII/I

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CeMHUHapam

Odopmiterre 0T4eTOB 10
1abopaTopHBIM paboTam

HUroro

OIIK-2,
[1K-6

JlomaiiHee 3agaHue,
3ammra otyera, OTYET O
naboparopHoii paboTte

6 Maremarnueckoe
OMMCaHNe HETNHEHHBIX
Herne 1 MeToAbl UX
aHam3a

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CeMHUHapam

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CceMHUHapaMm

Hroro

OIIK-2,
[1K-6

I[OMaH_IHCG 3aJaHucC

7 KoppensainoHHbIH

IloaroroBka k

OIIK-2,

JloMaiiiHee 3aanue,

CornacoeaHa Ha noptane N2 16787
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aHaJIU3 U ONTUMAJIbHAs MPAKTUYECKUM 3aHSATHUSIM, I1K-6 3anmra KypcoBbIX
buibTparms ceMuHapaMm poeKToB (pabor), 3amuTa
10 oruera, OTYET MO
KypcoBoii pabote, OTuer
1o J1abopaTopHoit paboTe

OdopmiieHIE OTYETOB T10
naboparopHbIM paboTam

BrlmmotHeHHE KypCOBOTO 26
npoekTa (paboThl)
Htoro 38
Hroro 3a cemectp 52
[ToaroroBka u caaga 36 DKk3amMeH
sK3aMeHa / 3a4eTa
Uroro 120

9.1. Tembl KypCcOBBIX IPOEKTOB (pPadoT)
1. Amnanoropas o0pabOTKa CUTHAJIOB;
2. AmnanoroBas u TUCKpeTHast 00pabOTKa CUTHAJIOB;
3. JluckperHas 00paboTKa CUTHAJIOB U IU(poBast (GUIbTpALIHS

10. KypcoBas pabora (mpoekr)
TpynoeMKoCTh ayIUTOPHBIX 3aHATHH W (OpPMHUpyEeMble KOMIETEHIIMM B pPAMKaxX BBITOJIHEHUS
KypcoBoii paboTsl (mpoekTa) npeacrapiaeHsl Tadbmuie 10.1.
Tabmuma 10. 1 — TpymoeMKOCTh ayTUTOPHBIX 3aHATHH W (OPMHpPYEeMble KOMIIETEHIIMM B paMKax
BBITIOJTHEHHSI KYPCOBOM paboThI (ITPOeKTa)

o
¥a)
=
]
; 5
= S
2 =

Q
2 a
2 o
HanmveHoBaHue ayTUTOPHBIX 3aHATUI 9 ’g
=4 S
& =
= ]
& =
@]
E
g
~

4 cemectp
BrinonHenue u 3amura KypcoBoi paboThl 10 OIIK-2, TIK-6
Hroro 3a cemectp 10

10.1 Temb! KypcoBbIX padoT
[TpumepHas TeMaTHKa KypcoBBIX paboT (IPOEKTOB):
- AHarnoroBasi 00pab0TKa CUTHAJIOB;
- AHanoroBasi ¥ JUCKpeTHas 00paboTKa CUTHAJIOB;
- JuckperHas 00paboTka curHajioB u 1udposas GpuabTpanus

16
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11. PeiiTuHroBasi cucremMa JJisl OIEHKH YCIIeBaeMOCTH CTYICHTOB

11.1. BajsibHbIe OLEHKH JJI 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — bayutbHBIC OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJISI

N N MaxkcuMalibHbIN
. MakcumanbHbIN MakcumanbHbIi
DneMeHThI Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gasn 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
JlomalHee 3a/iaHue 6 18
3amura oTyeTa 9
Koncnexr 2 12
CaMOIIOITOTOBKHU
KonTponbnas pabora 8 16
Otuer o nabopaTropHOit 3 9
pabote
PacueTtnas pabora 10 18
Tect 6 6 18
Wroro makcumym 3a 24 44 32 100
nepuos
Hapacraromum urorom 24 68 100 100
4 cemecTp
JlomalHee 3a1aHue 4 6 16
3amura oTyeTa 12 18
Koncnexr 3 3 9
CaMOMOATOTOBKH
KonTponbHas pabota 3 3 9
Otuer no naboparopHoOit 12 18
pabore
Hroro makcumym 3a 10 24 36 70
nepuoa
OK3aMeH 30
Hapacraromum urorom 10 34 70 100
11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOUYKHU
[lepecuer 6amI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tabnuue 11.2.
Tabmuma 11. 2 — [lepecueT 6ayIOB B OLIEHKH 332 KOHTPOJIBHBIE TOYKH
baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMBbI OamioB Ha naty KT 5
Ot 70% 10 89% ot MakcuMaIbHON cymMMbl OansioB Ha nary KT 4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyer cymMmMBbl 02/1J10B B TPAAHIMOHHYI0 M MEKIYHAPOIHYI0 OLEHKY

[lepecuer cymmbl 0asioB B TPaIMIIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IpEICTaBiIeH B Tabiuie
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11.3.
Tabmuna 11. 3 — IlepecueT cyMMbl OJIJTOB B TPAAMITHOHHYIO M MEXKTYHAPOIHYIO OLICHKY

HToroBast cymma 6aos,

Onenka (I'OC) YYHUTHIBACT YCTEIIHO CAAHHBII Onenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIMYHO)
85 -89 B (o4enp xoporiiio)

4 (xopor1o) (3a4TeHO) 75-84 C (xopomo)
70-74
65 - 69 D (ynoBneTBOpHUTEIBHO)

3 (YIOBIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
2 (seynoBeTBOpHTEHHO) (HE Hwxe 60 6ammoB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecTiedeHne JUCUUIIIMHBI

12.1. OcHoBHas auTEeparypa
1. Pagmorexnuyeckue nenu u curHaibl. Yacts 1 Teopust curHasioB u JIMHEWHBIE Lenu: Y4eOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [DOnekrponssii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2798, nara oopamenus: 07.03.2017.
2. Panuorexnuueckue nenu u cur"ansl. Yacts 2 JluckperHnas oOpaboTka CUTHAJNOB U IU(pOBas
bunerparmus: YuebHoe mocobue / Kaparaesa H. A. - 2012. 257 c. [DnekrponHsli pecype]| - Pexum
noctymna: https://edu.tusur.ru/publications/2799, nara obpamenus: 07.03.2017.

12.2. JlonosiHuTeAbHAS JUTEPATYypa

1. backakoB C.M. Paguorexuuueckue nenu u curuanel. M.: Beicu. mkomna, 2003.-462c. (Hanuuue
B oubmoteke TYCVYP - 69 5k3.)

2. Tonoposckmii M.C. PamuorexHudeckue Ny W CUTHAIBL: y9eOHOE ToCcoOOHue IS By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udmuoreke TYCVYP - 3 3k3.)

3. Cubepr V.M. llemnu, curnansl, cuctemsl: B 2-x 4actsx./Ilep. C aanr.-M.: Mup, 1988-U1.336¢.
(manuyue B Oubnuoreke TYCVYP - 39 7k3.)

4. Cubept Y.M. llenu, curnanel, cucteMsl: B 2-X dactax./Ilep. C anrn.-M.: Mup, 1988-Y2.360c.
(manuyue B Oubnuorexke TYCVYP - 32 7k3.)

12.3 YueOHO-MeTOAHYECKHE MOCO0Uus

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Paamorexnmyeckue 1enu U curHaibl. Yacte 1 Teopusi cUrHaNOB U JIMHEWHBIE LETH: Y 4YeOHO-
metonuueckoe nocooue / Kaparaesa H. A., Kucenes II. C. - 2012. 34 c. [OnexrponHsIii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2790, nara o6pamenus: 07.03.2017.

2. Panuorexnudeckue nenu U curnanel. Y. 2 HenuneitHas paguorexHuka: Y4eOHOe METOAUUYECKOE
nocobwue / Kamunckuit B. JI., TensmyxoBckas JI. W. - 2012. 27 c. [DnexkTpoHHbI pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/2791, nara ooparmenus: 07.03.2017.

3. PagmorexHumueckne menw ¥ curHaiubl. JluckperHas o0paboOTKa CHTHAJIOB W [U(ppoBas
¢bunpTpanys: Meroguueckue yKkasaHus Mo BBIOJIHEHUIO KypcoBoi pabotsl / Kaparaesa H. A. - 2012. 70 c.
[Onextponnbiii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2792, mara oOpareHus:
07.03.2017.

4. PamunorexHuueckue 1end W curHaibl. Yacte 1: JlaGopaTopHBIM NpPaKTUKyM 1O KypCy
«PamnorexHuyeckue 1enu U curHanel». Teopus curnanos. / Kaparaesa H. A., boromonos C. U. - 2013. 36
c. [DOmextponnsrii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3417, nmara oOparieHus:
07.03.2017.

5. Pammorexnmueckwe menu W curHaibl. Yacte 2: JlabopaTopHBI NPAaKTHKyM IO KypCy
«Pannorexunueckue e U curuainsly. Hemuneiinsle nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
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29 c. [DOnexrponHblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oOpameHus:
07.03.2017.

6. PaguoTexHMuYecKWe [ENM W CHUTHAIB: MeTomuveckue yKa3aHdhs I1I0  OpraHU3aI|u
camocrosaTenbHor pabotel / boromonos C. U. - 2012. 25 c. [OnekrponHblii pecypc] - Pexxum nmocryma:
https://edu.tusur.ru/publications/1638, nara oopamenus: 07.03.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA ISl JIMI] C OTPAHNYEHHBIMH BO3MOKHOCTSMU 310POBbS
Y4eOHO-METOINYECKHE MaTePHaIIbl I CAMOCTOSTEIIPHOW U ayIMTOPHON pabOThl 00YYaIOMUXCs U3
qyucjia HWHBAJIUI0B Hpel[OCTaBJISIIOTCSI B (popMax, aIIaHTI/IpOBaHHBIX K OI‘paHI/I‘-IeHI/ISIM nux 3[[OpOBBSI n
BOCIIPUATHS HUHPOPMAITUH.
Jliist JIn1 ¢ HAPYIIeHUSIMU 3PeHUs:
- B (hopme 3EKTPOHHOTO IOKYMEHTA,;
- B Ie4aTHOM (hOpMe YBEITUUCHHBIM MIPUDTOM.
JlJ1s1 I ¢ HAPYIIEeHUSIMU CJIyXa:
- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;
- B TIe4aTHOU (hopme.
JIast Jiu1 ¢ HApYLIeHUSIMH OTIOPHO-ABUIaTeILHOI0 annapara:
- B (popme 3IEeKTPOHHOTO IOKYMEHTA;
- B TIeYaTHOU (hopme.

12.4. Pecypcsol cetn UHTEpHeT

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TPedyeMoe NporpaMMHoOe
obecneuenue
1. KommbroTepHslii 1a00paTOpHBIN MPAKTUKYM O Kypcy "PaanoTeXHUYecKue ey U CUTHaIbl" —
M.: BHTHL, 2008. - Ne50200800874 (CunetrensctBo Ne 10434 06 oTpacieBoii perucrpannu pa3-paboTku
B «OrtpacineBoM ¢oHae aiaroputMoB u mnporpamm» orT 25.04.2008 MockBa) Pexum pocry-mna:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.

13. MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCUUITUHBI
13.1. O0mue TpedoOBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIMHBI

13.1.1. MarepuabHO-TeXHHYeCKOe o0ecrevyeHue 1JIsl JIeKIIUOHHbIX 3aHATHI
Jns mpoBeneHUs 3aHATUN JIEKIIMOHHOTO THUMA, T'PYNIOBBIX M WHJWBHUAYaJbHBIX KOHCYJIbTAILIU,
TCKYHICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTallU HUCIHOJB3YCTCA yqe6Ha51 ayIuToOpHs, C KOJINMYECCTBOM
MOCaI0uHbIX MecT He MeHee 40, o0opynoBaHHas JOCKOW U CTaHAAPTHON yueOHOI Mebenbio

13.1.2. MarepuajibHO-TeXHHYECKOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI
Jns mpoBeneHuss MpakTHUECKUX (CEMHHApPCKMUX) 3aHATHI HCMONb3yeTcs y4yeOHasl aynuTopus,
pacnonoxenHas mo aapecy 634034, Tomckas obnacth, T. Tomck, Bepmmnauna ynuua, 1. 47, 3 stax, ayn.
318. Cocra obopynoBanusi: YueOHas Mebenp; Jlocka MarHuTHO-MapkepHas -1mT., 16 pabounx craHuuii Ha
6a3e npoueccopos Intel Core 15; nuaronans MmoHuTopoB 24", Onepaunonnas cucrema: Microsoft Windows
-

13.1.3. MarepuaJibHO-TeXHHYeCKOe o0ecnedeHue A5l 1a00paTopHBIX padoT

I[J'IH MMPOBCACHUA J'Ia60paTOpHI>IX 3aHATHI HCIOJIB3YCTCA y‘-Ie6HO-I/ICCJ'IeJIOBaTCHLCKaH
BBIUMCIIUTENbHAs J1abopaTtopusi, pacroyiokeHHas 1o azapecy 634034, Tomckas oOmacte, . ToMmck,
Bepuununa ynuna, a. 47, 3 stax, ayn. 314. 16 pabouux cranuuii Ha 6a3e mporueccopoB Intel Core i5;
nuaroHanb MOHUTOPOB 24", OnepannonHas cuctema: Microsoft Windows 7 IlporpammHoe obecnieueHue:
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 o0ecnevyeHue JAJIs1 CAMOCTOSATEIbHOM padoThl
JUis  BBIIOJHEHUS  CaMOCTOATENBHOM  paboThl  MCHOJb3yeTcsd — ydeOHO-MCCIleoBaTeNIbCKast
BBIUMCIIUTENbHAS Jaboparopusi, pacroiioxeHHas 1o azapecy 634034, Tomckas oOnactb, TI. Tomck,
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Bepmununa ynuna, a. 47, 3 stax, ayn. 314. 16 pabouux cranuumii Ha 6a3ze mpoueccopos Intel Core i5;
nuaroHajgb MOHUTOpOB 24", Onepannonnas cuctema: Microsoft Windows 7 IIporpamMmmHoe oGecriedueHue:
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-TeXHHUYECKOe OOecneyeHne TUCUUIIMHBI JIsl JIMI[ C OrPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenue aucuuIuHbl Juiiamu ¢ OB3 ocymiecTBIsIETCS ¢ MCHOJIB30BAHMEM CPEICTB OOyUCHHS
0011IeT0 U CIEeHHAaIbHOI0 Ha3HAUYCHUS.

[Ipu oOyuyeHHMH CTYIEHTOB ¢ HApYWIEeHHAIMHM CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOIICH  allmaparypbl, MYJIBTUMEIUHHBIX CpPEACTB W JPYIHX TEXHUYECKHX CPEACTB
npuema/mepenadn yaeOHoi MHQPOpPMALMKA B JOCTYMHBIX (opMax Ui CTYICHTOB C HAPYUICHHUSIMH CIyXa,
MOOWJIBHOM CUCTEMBI 00yUEHHUS JJISI CTYICHTOB C MHBAJIMIHOCTHIO, TIOPTAaTUBHON MHIYKIIMOHHON CHCTEMBI.
Y4eOHast aymuTopus, B KOTOPOH 00ydaroTCs CTYIACHTHI ¢ HapyIIEHHWEM cliyxa, 000pyaoBaHa KOMIIBIOTEPHON
TEXHHUKOH, ayTMOTEXHUKOH, BUACOTEXHUKON, DTIEKTPOHHOMN TOCKON, MYIbTUMEIUNHON CUCTEMOH.

[Ipu 0OyueHWW CTYICHTOB € HAPYIIEHHSIMH 3PEHHSIMH IPEIYCMOTPEHO WCIOIh30BAHUE B
JEKUUOHHBIX M Y4eOHBIX ayIUTOPHUSAX BO3MOXKHOCTU MPOCMOTPA YAAJICHHBIX OOBEKTOB (HAaIpUMep, TEKCTa
Ha JIOCKE WJIH CJlaii[ia Ha KpaHe) MPHU MOMOIIY BUCOYBEIUUUTEINEH ISl YIaJIEHHOTO IIPOCMOTpa.

[Ipu 0oOyuyeHUU CTYIEHTOB € HAPYLIEHHSIMHM OINOPHO-JABHIraTeJbHOI0 aNMapara MCIOIb3YIOTCA
aJIFTEpPHATUBHBIC YCTPOWCTBA BBOAA WH(POPMAIIMU W JIPYTHE TEXHUYECKHE CPEICTBA IMpHEMa/TIepeaavn
yueOHOU uH(pOpManuu B JOCTYNHBIX (popMax A CTYAEHTOB C HApYIUICHUSAMU OMOPHO-IBUTATEIHHOTO
annapara, MOOUJILHOM CUCTEMBI OOYUYEHHS JJIs JIFOAEH ¢ MHBAIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TpeOOBaHUs K GOHY OLIEHOYHBIX CPEICTB M MeTOAMYeCKHe PeKOMeHAalluH
@OoHJ OLEHOYHBIX CPEACTB M THUIIOBbIE KOHTPOJBHBIC 3aJaHMs, HCIOJIb3YyEeMbIE JUIS OLEHKHU
c(OpMUPOBAHHOCTH U OCBOCHUS 3aKPEIUICHHBIX 33 JUCIUIUIMHON KOMIETEHUIUH IPU IPOBEACHUH TEKYIIEH,
MIPOMEKYTOYHOM aTTecTalliy MO JUCHMILIMHE MPUBEACH B IPUIIOKEHUU K paboyeil mporpamme.

14.2 TpeGoBanus K (pOHAY OLEHOYHBIX CPEACTB AJIS JIUI C OTPAHUYCHHBIMH BO3MOKHOCTAMH
310POBbS
JIs CTYOEeHTOB C WHBaJIMIHOCTBIO IPEAYCMOTPEHBI JIONOJHUTEIBHBIE OLIEHOYHBIE CPEACTBA,
NepeyeHb KOTOPBIX YKa3aH B TaOIuUIE.

Tabiuua 14 — JlononHUTEIBHBIC CPEICTBA OLCHMBAHNS VI CTYICHTOB ¢ HHBAJIMJIHOCTHIO

Buasl 7omOJIHUTENBHBIX OIIEHOUYHBIX CDOpMH KOHTPOJISI U OICHKU

Kareropuu ctyneHToB
CpEeICTB pe3ynbTaToB 00yUeHUs

TecTbl, MUCbMEHHBIE CAMOCTOSTEIIbHbBIE
paboThI, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOThI

[TpenMymIeCTBEHHO MUChMEHHAS
poBepKa

C HapymeHusaMu
cryxa

C napymenussmu | CobecenioBaHue 1o BoIpocaMm K 3aueTy, IIpenMyliecTBeHHO yCTHas MpoBepKa

3peHUst OIIPOC MO TEPMUHAM (MHAUBUYaTHHO)
C HapymeHus MU Pemienne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE  [IpenMyIIecTBeHHO AMCTaHIIMOHHBIMU
JIBUTATE€IILHOTO CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI K MeTOoAaMu

anrapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
00IIEeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4€TY, METOAaMU, UCXOJS U3 COCTOSTHUSA
MMOKa3aHUSIM KOHTPOIIbHBIE PabOTHI, YCTHBIC OTBETHI = OOYYaIOIIErocsi Ha MOMEHT MPOBEPKH

14.3 MeTonnuyeckne peKOMEHIAUM 110 OLIEHOYHBIM CPeACTBAM ISl JIMI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI
s crynentos ¢ OB3 mpegycmarpuBaeTcst 1oCTynHas (opMa MpeoCTaBICHUs 3a1aHNI OIEHOUHBIX
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CpE/CTB, @ UMEHHO:
- B Ie4aTHoOM (opme;

- B Ie4aTHOM (hOpME C YBEITHUECHHBIM MIPUDTOM;

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3a/JaHMsI C UCIIOJIb30BAaHUEM CYp/I0TIEpPEeBOIA.

CryneHTaM C HMHBaJHIHOCTHIO YBEIMYMBACTCA BpPEMs Ha IOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMpPOCHL. J[JIsi TakuX CTYIEHTOB MpeaycMaTrpuBaeTcsi AOCTymHas (opma MpPEIOCTaBICHHS OTBETOB Ha
3aJ]aHus, @ UMEHHO:

- NUCHbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;
- NPECTaBICHUE OTBETOB YCTHO.

[Iporienypa olleHUBaHHS PE3YIBTATOB OOYYCHHS HWHBAJIMIOB 10 JAUCIUILUIMHE MPEAyCMaTPUBACT
npenocraBienue nHGopMamu B popMax, aanTHPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBbS U BOCIPHATHUS
nHpopmaruu:

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHUst:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hopMe YBEITUUECHHBIM IIPH(PTOM.
JI1s1 IM1 ¢ HAPYILIEHUSIMM CJIyXa:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B I1e4aTHOM (hopme.

JlJ1s1 JINI ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJLHOTO annapara:
- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tpr HEOOXOMUMOCTH I OOYYAIOIIMXCS C WHBAIMAHOCTBHIO MPOLEAYpa OLECHUBAHUS PE3YIBTATOB

00y4eHUsI MOXKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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1. BBenenne

®onxa oneHounslx cpencts (POC) sBrusgeTcs MPHIOKEHHEM K padodeil mporpamme JUCITUTIIUHBI
(MpaKkTUKKW) W TPENCTaBISIET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MaTrepHalioB (THIIOBBIE
3ajauun (3aJaHusi), KOHTPOJIbHbIE paOOThI, TECTHl U JIp.) U METOJOB MX HCIOJIB30BaHUS, MpeAHAa3HAUEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3YJAbTaTOB OOYUCHHUS.

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

ITepedeHb 3aKkperyICHHBIX 32 TUCHUTIMHOMN (MPAKTHKOW) KOMITIETCHIIMH MpUBE/IeH B Tabuuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUIITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-2  crmoCOOHOCTBIO BBISBIISITh €CTECTBEHHO- JIOJDKEeH 3HaTh €CTECTBCHHOHAYYHYIO
HAYYHYIO CYITHOCTbH MPOOJIeM, BO3HUKAIONINX B | CYIIHOCTH MPOOIeM mepenadn u 00padoTKu
xoJie mpoeccuoHaIbHOM NeATETLHOCTH, CHTHAJIOB B 00J1aCTH PaJMOTCXHHUKH;
NPUBJIEKATH ISl UX PEIICHUS (u3nKo-MaTeMaTHUECKHIA ammapar,
COOTBETCTBYIOIIMN (PU3UKO-MATEMATUYCCKHI  MPHUBICKACMBIH IS PEIICHHSI TPOOIeM
ammapar nepenadn 1 00paboTKH paguOTEXHUIECKUX

CUTHAJIOB; aJTOPUTMBI pacyera u
[1K-6 TOTOBHOCTBIO BBIMOJIHATH pacyeT U ’ P p

MIPOEKTUPOBAHUS JETAJICH, Y3JIOB U
YCTPOMCTB PAAMOTEXHUYECKUX CUCTEM B
COOTBETCTBHH C TEXHHUYECKUM 3a/IaHUEM;
METOAMKY MPOCKTUPOBAHUS
PaIMOTEXHUYECKHUX YCTPOICTB U CHCTEM C
UCIIOJIb30BaHUEM CPEJICTB aBTOMATHU3AINH
POSKTUPOBAHUS ;

JlomkeH yMeTh BBISIBIISATH
€CTECTBEHHOHAYYHYIO CYITHOCTh Ipo0Iiem,
BO3HUKAIOIIUX B X071€ TPoheccCHoHaIbHON
JESATSIILHOCTH; TPHUBJICKATH IS PEIICHUS
npoOieM nepenadn 1 06paboTKu
pPaIMOTEXHUYECKIX CHTHAJIOB
COOTBETCTBYIOIINI (PU3UKO-
MaTeMaTUYeCKUH armapar; MpOBOIUTH
pacyeTsl U MPOEKTUPOBAHUE JIeTaJeH,
y3JI0B U YCTPOWUCTB PaIMOTEXHUUECKUX
CUCTEM B COOTBETCTBUU C TEXHUUYECKUM
3aJlaHueM; HCIIO0JIb30BATh CPEACTBA
aBTOMATU3AIMH TPOSKTUPOBAHUS TSI
pacyeTa U MpOEeKTUPOBAHUS JI€TANIEH,
Y3JI0B U YCTPOUCTB PAIUOTEXHUIECKUX
CHUCTEM ;

JlomkeH Bia/ieTh HaBBIKAMU BBHISBICHUS
CYIITHOCTH TIPOOJIEM mepeadu u
00pabOTKH CUTHAJIOB; OIBITOM
MPUBJICYCHUS (PH3UKO-MATEeMaTHIECKOTO
amnmapara Jisl pelieHus npooyieM nepeaadu
1 00pabOTKH paTuOTEXHUYECKUX
CUTHAJIOB; METOJIMKaMH pacyera u
MPOEKTUPOBAHUS JI€TANICH, Y3JI0B U
YCTPOMCTB PAAMOTEXHUIECKUX CHUCTEM;
HaBbIKaMU MPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB PAAMOTEXHUYECKUX CUCTEM C
HCIIOJIb30BAaHUEM CPE/ICTB aBTOMATH3AIUU

IIPOCKTUPOBAHKE JIETAJICH, y3JI0B U YCTPOWCTB
PaMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C
TEXHUYECKHUM 3a/IaHUEM C UCII0JIb30BAHUEM
CPEACTB aBTOMATH3alMK IPOCKTUPOBAHUS
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MIPOEKTUPOBAHUS ;

OO0mue xapakTepUCTUKM IOKa3aTeleil M KPUTEpPHEB OLICHMBAHHMS KOMIETEHIMM Ha BCEX JSTamax
MIpUBEICHBI B TaOIHUIIE 2.

Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeIe 1 KPUTEPHUEB OLIEHUBAHUS KOMIIETEHIIUA 10 dTarnam

Tloka3arenu u
KpUTEpUHU

OTr4HO (BBICOKHI
YPOBECHb)

Xoporio (6a30Bbrit
YPOBEHB)

3Harb

Ob6nanaer hakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAHUAMU B IPCALCIax
U3y4aeMoi 001acT ¢
IMOHUMAHHEM I'PAHUIL]
IPUMEHUMOCTH

3Haer (akThl, IPUHIIHIIHI,
IIPOILIECChI, 00IITHE
MOHSITHSI B TIPeIeiax
u3y4aeMoii o01actTu

YMmern

Obnamaer Auarna3oHOM
NPAaKTUYECKUX YMCHHUH,
TpeOyeMbIX Il Pa3BUTHUS
TBOPYECKUX PEIICHHIHA,
abcTparupoBaHus
npoOiem

OO6namaeT auana3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMbIX Ui pelIeHUs
OTIPE/ICTICHHBIX TTPOOJIEM B
00J1aCTH HCCIIEIOBAHUS

Bnanets

Kontpomupyet pabdory,
IPOBOJIUT OLICHKY,
COBEPILICHCTBYET ICUCTBUSA
paboThl

beper oTBETCTBEHHOCTS 3a
3aBEpLICHME 3a/1a4 B
UCCIICJOBAHNH,
pUCIOCcabIuBaeT CBOE
ITIOBCACHUEC K
00CTOSITENILCTBAM B
pereHnn mpoodiaem

VYIOBIETBOPUTEIIEH
0 (TMOPOTOBBIH
YPOBEHB)

O6nagaet 6a30BBIMU
00LIMMH 3HAHUAMU

OO0namaeT OCHOBHBIMHU
YMEHHSIMH, TPEOyEeMbIMH
JUUISL BBITIOJTHEHUS TTPOCTHIX
3aja4

2 Peann3zanus koMneTeHIuii

PaGoraer npu npsiMmom
HaOITIOEHU N

2.1 Komnerennusa OIIK-2

OIIK-2: cnocoOHOCTBIO BBISBIISATH €CTECTBEHHO-HAYUHYIO CYIIHOCTh MpOOJIEeM, BO3HHUKAIOUIMX B
xozie TpoecCUOHATILHOM JeATeNIbHOCTH, MPHUBIEKATh S HMX pELIEeHUs COOTBETCTBYIOIIMHA (pu3mKo-
MaTeMaTU4eCKUH anmapar.

Jns popmMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYILIECTBUTH PsiJ 3TANOB. JTarbl (OPMUPOBAHUS
KOMIIETEHIIMM, TIPUMEHSAEMBIE I DTOr0 BHIBl 3aHATHUM M MCIOJNb3yEMbIE CpEACTBA OLEHUBAHUS
IpeJICTaBlIeHbI B Ta0nuie 3.

Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

Cocrasn 3Harb VYmMmerb Bnangers
Coneprxanue €CTECTBEHHOHAYYHYIO BBIABIISITh €CTECTBEHHO- HaBBIKAMU BBISBICHUS
JTAIOB CYITHOCTH ITPOOIIeM HAYYHYIO CYIITHOCTH CYITHOCTH TIPOOIIeM

nepenadu 1 06paboTku
CUTHAJIOB B 00JIaCTH
paMOTEeXHUKH; (PUIUKO-
MaTeMaTUYeCKHI arnmnapar,
MIPUBIIEKAEMBIH TSI

npo0JieM, BOSHUKAIOIIUX B
xo7ie MpodheCCHOHATbHON
JeSTeIbHOCTH;
NPUBJICKATh JUTS PEIICHUSI
npo6ieM nepeiadu u

nepenadn 1 06paboTKu
CHTHAJIOB; OITBITOM
npuBJeYeHUs: PUNKO-
MaTreMaTu4ecKoro
anmapara Jiisi pereHus

pemieHus: mpooemM 00paboTKu pobemM nepenaan u
nepeaayu u 00padoTKu PaaNOTEXHUYECKUX 00paboTKu pagno-
PaTMOTEXHUICCKUX CHTHAJIOB TEXHUYECKUX CHTHAJIOB
CHUTHAJIOB COOTBETCTBYIOLTHI

(bu3HUKO-MaTeMaTHIe CKUN

arrmapar

Bune! 3ansaTuii e JlabGopatopHble
paboThI,

e (CamocTosTeNnnHas

e [IpakTnueckue
3aHSTHS,
e JlaGoparopHbie

e [IpakTnueckue
3aHSTHS,
e JlabGoparopHbie

24
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paboTHI;

o Jlekumuu;

e CamocTosATenbHas
pabora;

e KoHTpOJb
CaMOCTOSITEIILHOU
paboThI (KypcoBOi
MIPOEKT / KypcoBas
pabota);

paboTHI;

o Jlekuuu;

e CamocrosiTenbHas
paborta;

e KoHTtponb
CaMOCTOSITEIIbHOM
paboTsI (KypcoBoit
MIPOEKT / KypcoBast
pabora);

pabora;

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

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

®opMynupoBKa MOKa3areae U KpUTepHeB OLIEHUBAaHUS JAHHON KOMIIETEHIIMH NTPUBEIEHA B TaOIUIEe

e KonrtponpHas pabora;
e Ortuer no
naboparopHoii paboTe;
o JlomamiHee 3aaHue;
e Pacuernas pabora;
e KoHcrekt
CaMOIIO/ITOTOBKH;

e OTtuer 1o KypcoBoit
pabore;

o Tecrt;

e 3auer;

e DK3aMEH;

e Kypcosas pabora
(npoexr);

e KouTposnbHas paboTa;
e Ortyer no
naboparopHoii pabote;
e JlomamHee 3a1aHue;
e 3ammTa KypcoBbIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e KoHncnekr
CaMOIIO/ITOTOBKH;

e Otuer no KypcoBoi
pabore;

e TecT;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabora
(poekr);

e Ortyer no
nabopaTopHOil paboTe;
o JlomariHee 3a/1aHuE;
e 3aiuTa KypCOBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

4.
Tabnuua 4 — Ilokazarenu U KpUTEPUH OLICHUBAHMSI KOMIIETEHLIMU Ha dTanax

Cocras 3HaTh Ymers Bnaners
OtimyHO ® YBEPEHHO BIAJIEET

(BBICOKUI YPOBEHbB)

® JiCcCIelyeT eCTeCTBEH-
HOHAY4HYIO CYIIHOCTb
npo0sem nepenadu u
00pabOTKH CUTHAJIOB B
00J1aCTH paIuOTEXHUKH;
® aHAIM3UpPYyeT
IIpUMEHEHNE (PU3HUKO-
MareMaTu4eckoro
arrapara,
MIPUBJIEKAEMOTO IS
pelieHus nmpoodieM
nepeaadyn u 06padboTkH;

® yMeeT I'paMOTHO
BBIpa)KaTh U JOKA3bIBATh
€CTECTBEHHOHAYYHYIO
CYIIHOCTb ITpO0IIeM
nepenadu 1 00paboTKu
CUTHAJIOB;

e CBOOOJHO NMPUMEHSIET

(hU3HKO-MaTeMaTUye CKUA

armapar JJisl peIeHus
npobieM nepeaadyn u
00paboTku
PaTMOTEXHUYECKUX
CHTHAJIOB,;

HABBIKAMU BBISBIICHUS
CYIITHOCTH TIPOOJIeM
nepeaadn 1 06padboTku
CHTHAJIOB;

e CBOOOJIHO BIasieeT
OIBITOM MTPHUBJICYCHHSI
¢bu3zuKo-
MaTreMaTu4ecKoro
arrapara Jyisi peieHusI
npo0seM nepenadu u
00paboTKu
PaTHOTEXHUICCKUX
CHT'HAJIOB;

Xoporio (6a30BbIit
YPOBEHD)

® TIOHUMAET €CTeCTBEH-
HOHAYYHYIO CYIITHOCTh
npobieM nepeaadn u
00pabOTKH CUTHAJIOB B
00J1aCTH paIMOTEXHUKH;
® TIpe/ICTaBIsIeT
npuMeHeHne (Ppu3nKo-

® KOPPEKTHO BBIpaXaeT
CYIITHOCTH TIpo0IemM
nepeaayn u 00padboTKu
CUTHAJIOB;

® CaMOCTOSITEIBHO
MpUMEHSET (PU3UKO-
MaTeMaTU4eCKUN

® BIaJIeeT HABBIKAMU
BBISIBJICHUSI CYIIIHOCTH
npo6ieM nepesadu u
00pabOTKH CUTHAJIOB;
® BIAJICET ONBITOM
npUBJIeYeHUS (PUBHUKO-
MaTeMaTH4eCcKOTo
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VYIOBIETBOPUTEIIBH
0 (TOPOTOBBIH
YPOBEHD)

MaTEeMaTn4€CKOro

anmapara Jyisi peLeHUs

npo0semM nepenadan u
00paboTKwy;

® JIaCT ONpPEICTICHUS
OCHOBHBIX MOHSTHH B
o0racTu mepenadu u
00paboTku
PaOTEXHUYECKUX
CHUT'HAJIOB;

® BOCIPOM3BOJUT

OCHOBHBIC ITOJIOKCHHUA

CYIIHOCTH IIpobieM

nepeaayu u 00paboTKu

CHUT'HAJIOB;

armapar Juisi pelIeHHs
npobieM nepeaadn u
00paboTKu
PaTMOTEXHUIECKUX
CHTHAJIOB;

® yMeeT IPEACTaBIIATh
pe3ynbTarbl CBOEH
paboTHI;

e yMmeeT paboTraTh co
CIIPABOYHOMN
JUTEpaTypou;

armapara JuIst peIeHus
npobieM nepesadu u
00paboTku
PaIOTEXHUICCKUX
CHUTHAJIOB;

® BIAJCET
TEPMHUHOJIOTUEN B
npeaMeTHoN obnacTu
3HAHUS;

® CrocoOeH KOPPEKTHO
MIPEAICTABUTh 3HAHUS U
UH(pOPMAIHIO;

IIK-6: TOTOBHOCTBIO BBIIIOJHSATH pacde€T MU IHIPOCKTHPOBAHUC L[eTaneﬁ, y3JI0B H" YCTpOﬁCTB
PAAUOTCXHUYCCKUX CUCTEM B COOTBCTCTBHMHM C TEXHUUCCKHM 3aJaHUCM C HCIOJb30BAHUEM CpPCACTB

2.2 Komnerenuus IIK-6

AaBTOMAaru3alnuu IMMpoOCKTUPOBAHHA.

Jns hopmMupoBaHHsS KOMITETEHIIMM HEOOXOIMMO OCYIIECTBUTH PsII ATAoB. JTarbl (POPMHUPOBAHUS
KOMIIETEHIIMY, IIPUMEHSAEMBIE JUIsI 3TOr0 BUABl 3aHATHUM M MCIOJIb3YyEMbIE CpPEACTBA OLIEHUBAHUSA

IIpeJICTaBIECHbI B Ta0NMIIE 5.
Tabmuua 5 — Oransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEeMble CPEICTBA OLIEHUBAHUS

Cocrasn

Conepxanue
JTAIoB

Buner 3ansatui

3Hartb

AJITOPUTMBI pacuera u
[IPOCKTUPOBAHMS IE€TAJIEH,
Y3JI0B ¥ YCTPOMCTB

pPaaAuOTEXHUYICCKUX

CHCTEM B COOTBETCTBHU C
TCXHUYCCKUM 3aJaHUCM

METOANKHU
IMPOCKTUPOBAHUA
PAANOTCXHUYCCKUX

YCTPOWCTB U CUCTEM C
HCIIOJIb30BaHUEM CPENICTB

aBTOMaTHU3alluu
IMPOCKTUPOBAHUA

e [IpakTnueckue
3aHATHS,

e JlabGoparopHble
paboThI;

o Jlekiuu;

e CamocTosATenbHas
pabora;

e KonTpomus
CaMOCTOSTENIbHON
paboThI (KypcoBOi
MPOEKT / KypcoBast

YMmeTh

MMPOBOJAUTH PACUCTBI U
MIPOEKTUPOBAHKE JIETaJIEH,
Y3JIOB M YCTPOMCTB paino-
TEXHUYECKUX CUCTEM B

COOTBETCTBHH C

TCEXHUYCCKUM 3aJaHHUCM
HCIIOJIB30BaTh CPCACTBA

aBTOMAaTU3aLUHU
IIPOEKTUPOBAHMS JIIIS
pacuera u

Bnaners

METOJIMKAMHM pacyeTa u
[IPOCKTUPOBAHMUS IE€TAJIEH,
Y3JI0B U YCTPOUCTB
PaaOTEXHUYECKUX
CUCTEM; HaBBIKAMU
IIPOCKTUPOBAHMUS Y3JIOB U
YCTPOWCTB
PaaOTEXHUYECKUX
CHUCTEM C UCIIOJIb30BaHUEM
CPEICTB aBTOMAaTU3aluU

IMPOCKTUPOBAHUA )JeTaneﬁ, IMPOCKTUPOBAHUA

Y3JI0B U YCTPOMCTB
PaIuOTEXHUYCCKUX
CHUCTEM

e [IpakTnueckue
3aHATHS,

e JlaGopatopHsble
paboTsI;

o Jlexmuu;

e CamocrosTenpHas
pabora;

e KonTpons
CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
MPOEKT / KypcoBas

e JlaGoparopHbie
paboThI;

e CamocTosiTeNnbHas
pabora;

e KonTpomns
CaMOCTOATEIbHON
paboThI (KypcoBOii
MIPOEKT / KypcoBast
paborta);
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pabora);

pabora);

Hcnons3zyemslie
cpeacTBa
OLICHUBAHUs

®opMylMpoBKa MOKa3areael U KpUTEpUEB OLIEHUBAaHUS JAHHON KOMIIETEHIIUMU NTPUBE/IEHA B TaOIUIEe

6.

e KoutponpsHas padora;
e Ortuer no
naboparopHoii paboTe;
o JlomamiHee 3aJaHue;
e Pacuernas pabora;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e OT4eT Mo KypCcoBOM
pabore;

o TecT;

e 3auer;

e DK3aMCH;

e Kypcosas pabora
(npoexr);

e KonrponbHas pabora;
e Ortyer no
naboparopHoii pabote;
e JlomamHee 3amaHue;
e 3ammTa KypCcoBbIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e KoHncnekr
CaMOIIO/ITOTOBKH;

e OTuer N0 KypcoBoOii
pabore;

e TecT;

e 3ayer;

e DK3aMeH;

¢ KypcoBas pabora
(npoexr);

Tabnuua 6 — Iloka3arenu U KpUTEpUU OLICHUBAHUS KOMIIETEHIIMU Ha dTanax

Cocrasn

(Ohwizei: ()
(BBICOKHUI YPOBEHB)

3Hartb

e 000CHOBBIBAET
aJITOPUTMBI pacyeTa u
IIPOEKTUPOBAHHUS
JIeTaJIeH, y3JI0B 1
YCTPOMCTB
PaaMOTEXHUYECKUX
CHCTEM B COOTBETCTBUU C
TEXHUUYECKHUM 3a/IaHUEM;
® AHAJIU3UPYET
METOIUKN
IIPOEKTUPOBAHUS
PaaMOTEXHUYECKUX
YCTPOWCTB U CHCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaru3aluu
IIPOEKTUPOBAHNS;

YMmeTh

® I'PaMOTHO IPOBOJIUT
pacdeTsl u
IIPOEKTUPOBAHUE
JIeTaJIeH, y3-JIOB U
YCTPOMCTB
PaauOTEXHUYECKHUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM;
® YBEPEHHO IIPUMEHSET
CpEICTBa aBTOMATU3aLluN
MIPOEKTUPOBAHUS JJIS
pacuera u
MIPOEKTUPOBAHUS
JeTajuei, y3JIoB u
YCTPOWCTB
PaaMOTEXHUYECKUX
CUCTEM;

e Ortyer no
naboparopHoii paboTe;
o JlomarmiHee 3a1aHue;
e 3ammra KypcoBBIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMCH;

¢ Kypcosas pabora
(mpoexr);

Bnaners

® YBEPEHHO BJIaJIEET
METOAMKAMH pacuera u
IPOEKTHUPOBAHUS
JIeTajeu, y3J10B U
YCTPOHCTB
PAIUOTEXHUYCCKUX
CHUCTEM;

e CBOOOJIHO UCIIONIB3YET
IIPUEMBI
IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOWCTB
PaIMOTEXHUYECKUX
CHCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaTu3alnun
IIPOEKTUPOBAHMSI;

Xoporio (6a30BbIit
YPOBEHD)

® IIOHUMAET aJIrOPUTMBI
pacuera u
MIPOEKTUPOBAHUS
JeTajneu, y3JI0B u
YCTPOWCTB
PagUOTEXHUYECKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
® ApryMEHTHpPYET
MTOPSIA0K
IIPOCKTUPOBAHUS
PaIMOTEXHUYECKUX

® CaMOCTOSTEIIBHO
MIPOBOJUT PACYETHI U
MIPOEKTUPOBAHUE
JeTajue, y3JIoB u
YCTPOWCTB
PaguOTEXHUYECKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
® KOPPEKTHO UCIOJIb3YET
CpEICTBAa aBTOMATU3aLlAN
IIPOCKTUPOBAHUS IS
pacuera u

® BIIAJICET METOAUKAMU
pacuera u
MTPOEKTUPOBAHUS
JleTajnen, y3JoB U
YCTPOMCTB
PaguOTEXHUYECKUX
CUCTEM;

® HCIIONb3YET IPUEMBI
IIPOCKTUPOBAHUS y3-JIOB
1 YyCTPOMCTB
PagUOTEXHUYECKUX
CUCTEM C
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VYIOBIETBOPUTEIIBH
0 (TOPOTOBBIH
YPOBEHD)

YCTPOMCTB M CUCTEM C
HCIIOJIb30BAHUCM CPCICTB
aBTOMAaTH3aluu
MIPOEKTUPOBAHUS;

® BOCIPOU3BOAUT
OCHOBHBI€ MPUHIIUIIBI
pacuera u
MIPOEKTUPOBAHUS
JIeTaJied, y3JI0B U
YCTPOMCTB paguo-
TEXHUYECKHUX CHUCTEM;

® MEET MpeACTaBICHUE
0 METO/IMKaX
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
PaauOTEXHUYECKHUX
CUCTEM;

IIPOCKTUPOBAHHUS JIE-
TaJleH, y3JI0B U
YCTPOMCTB
PaAMOTEXHUYECKUX
CHUCTEM;

® yMeeT IPEACTaBIIATh
pe3yabTaThl PaCYETOB
XapaKTEPUCTHUK Y3JI0B U
YCTPOMCTB paguo-
TEXHUYECKHUX CUCTEM;

e yMmeeT paboTraTh co
CITPABOYHOM
JUTEpaTypou;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS

MCIIOJIb30BaHUEM CPENICTB
aBTOMATH3AINH
MIPOEKTUPOBAHUS,

e BjajeeT
TEPMHUHOJIOTUEN B
obmactu
IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB
PaMOTEXHUYECKUX
CHUCTEM;

® CrocoOeH KOPPEKTHO
IIPEJICTAaBUTh PE3YJIbTAThI
pacueTa XapakTepUCTUK
Y3JI0B U YCTPOMCTB
CpEICTB
PaMOTEXHUYECKUX
CHUCTEM;

Jns peanu3anuu BBIIICTIEPEUUCICHHBIX 3a7ad OO0y4YeHUs HCHOJB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl UM HHBbIE MaTepuasibl, HEOOXOAUMbIE ISl OICHKU 3HAHW, YMEHHWIl, HABBIKOB M (WMJIM) OIMbBITA
NESATCILHOCTH, XapaKTepU3YIOMIMX JTanbl (OPMUPOBAHHUS KOMIICTCHIIMM B TIPOIECCE OCBOCHHS
00pa30BaTeIbHON IPOrPaMMBI, B CIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONOATOTOBKY

OmnpeneneHrne BpPEMEHHBIX U CIEKTPAIbHBIX XapaKTEPUCTHK IMEPUOAMUYECKHX curHanoB OrmnpeneneHue
CHEKTPAJIBHBIX XapAaKTEPUCTHK HENEPUOAUYECKUX CUTHAIOB lIpakTudyeckoe INpUMEHEHHE TEOpeEM O
cnekrpax IIpakTuka HpuUMEHEHHs OIEpaTOPHOrO M BPEMEHHOIO METOAOB i pacuera IPOXOXKIACHUS
CUTHAJIOB Yepe3 JUHEHHBbIE dneKkTpudeckue nenu IIpaktuka npumenenus [A11® qid ciekTpaJibHOrO aHamm3a
Jluckperusanuss ~ aHAJIOrOBOIO  CUTHAJAa W pacyeT  CIEKTPaJIbHOM  IUIOTHOCTH  JUCKPETHOM
nocnenosaresibHOCTH  OnpezieieHne YacTOTHBIX M BPEMEHHBIX XapaKTepUCTHUK TPAHCBEPCAIbHBIX U
peKypcUBHBIX 1LUGPOBbIX GuibTpoB CuHTEe3 1MQPPOBBIX (GUIABTPOB METOAAMH HHBApPHAHTHOCTHU
UMITYIIbCHOM XapaKTePUCTUKH M OMIIMHEHHBIM Z-TIpeoOpa3oBaHueM Pacuer mapameTpoB pajilOCUTHAIIOB C
pa3NUYHBIMM BUAAMU MOIYISALUMU PacueT HU3KOUYACTOTHOTO SKBHBAJEHTAa W30MpaTeIbHOM LENH M €ro
XapakTepucTUK Pacuer mpoxokJaeHus paauocurHaia yepe3 u3duparenbHyro 1enb PacueT crnekrpa Toka Ha
BBIXOJIC HEJIMHEMHOW 1enu Pacuer mapaMeTpoB HEIUHEHHOIO YCWIHMTENS U YMHOXUTENS 4acToTel Pacuer
IapaMeTpoB aMIUIMTYJIHOTO MoayisTtopa Pacuer mapaMeTpoB AETEKTOpa aMIUTUTYAHO-MOAYJIMPOBAaHHBIX
koneOanuii  Pacyer mapaMeTpoB  aBTOreHepaTropa TapMOHMYECKHMX  KosiebaHuit — OmpezneneHue
aBTOKOPPEJISLIMOHHBIX M B3aWMHO-KOPPEISINOHHBIX (yHKIuN Pacuer cormacoBanHbIX ¢GuisTpoB Pacuer
CIEKTPAJIbHBIX XapaKTEPUCTUK AUCKPETHBIX CUTHAJIOB

3.2 TecToBbIC 321aHUA
Tunossie Bonpocsl Tecta 1o TeMe «PU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOBx»:

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

s |

BapI/IaHTBI OTBCTOB

28
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Pucynok 1

|55 Tpsishy () = men)
1) 0= 0, t<"%, t>% 2) 0, t<_%
E, t>0 ) % _%sts%
s(t) = %(%+%) % S=4E, t>0
3) 0, t<_t12, t>! K 0, t<_%
()= %(%“L%J Hhasy
) 0, t<_t/, t>%

Bonpoc 2: Ha pucynke 2 nokasan cursai S(t). Onpenennts HEYSTHYIO OTHOCHTEIBHO HYIS
COCTABJISIIOIYIO S, (t) curHama S(t).

58
E — —

£2

[i} £

Pucynox 2

BapuanTel oTBETOB
i) sfi)
E.-'/2 ! —AE/E
—f ] g
1) 0 § i 2) -5 0 { £
—E/é —E/é———
3
500 5()
E/ —
LB 2
E/4 |
3) | | 4) —f |
| | 0 5,4 ¢
= 0 B | ~5
— _E/2
s(t)
_fl D fl
2 | K
__._E2
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Pucynok 3

3)

2=0 2)

D=E%,

5)

E*,
4

2=

Bomnpoc 4: /lano aHanuTHYeCKOE BPEMEHHOE ITPEACTaBIeHHE cCUrHalia. OnpeaeauTb SHEPTUIO Dy
YEeTHOM OTHOCHTEJIBHO HYJISI cOCTaBsitoniel curnaina S(t).

BapI/IaHTBI OTBETOB

E® E’T
. 2T 1) auem = 2) awem =
E sin (t) 0 4 2
s(t) = T 3 0 E2T
] Hem = aqem =
0, t<0, t 3) 4) 4
A2
5 5, =2E’T

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

Bonpoc 5: Ha pucynke 5 nokaszan curnain S(t). OnpenennTh BU CAMMETPUH OTHOCUTEIBHO HYJIS

sy

AN

BapI/IaHTLI OTBCTOB

—%\—T_A/U 7

Pucynok 5

1. HeuerHas 1. HeuerHas
1) 2. HeuyeTHas 2) 2. 4erHas

1. derHas 1. yernas
3) 2. HeuyeTHas 4) 2. dYeTHas

1. yerHas
5) 2. obiiero Bua

Bonpoc 6: Ha pucynke 6 nokasan curaain S(t). Onpenenuts BETUIUHY MOITHOCTH P
nepuoandeckoro curnana S(t), ecnmu E = 2B, R = 10 Owm.

59 BapuaHnTsl 0TBETOB
E
0 P-0 2) P=0,25 Bm
-7
i K7 o1, 3 P=25 Bm 2) P =0,05 Bm
L . _E/2
PucyHOK 6 5) P=5 Bm
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Tunossie Borpock! Tecta 110 Teme «YIACTOTHBIE 1 BPEMEHHbBIE XAPAKTEPUCTUKU JIMHEWHBIX LEITEN»:

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

()

1) 2) (©) (4)
c JH : L
e Rl
_—/— | |k 1]
L
VY ° o —_
P 2 P+ A Ps P Ps
I 2p+ 2 2 2p+ 2
02 4 2 p+/5 p +pﬂ+a)p p+75 pc +3ps-
I I4 g
— 2y — 2 3 B P _ — 2 ~
1.2 4 B e 2 sing 0,45.(e 0384t _, 2.62,6’t) L2 cos €t ;
2 o P 2
1 1 R
O6osHavenns: p=—— , 0 =— , DP=—
g RC P JLC d L
Bonpoc 1: Kakoii ienu cooTBETCTBYET Bonpoc 2: Kakoll nenu cooTBETCTBYET Bonpoc 3: Kakoii nenu cooTBeTCTBYET
AUX Bunma AUX Buna h(t) Buma
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K (@)

h(t)

/N "\
0\/\/1

Bonpoc 4: Kaxoii nienu cooTBETCTBYET

Bonpoc S: Kakoii nepexonHoit

Bonpoc 6: Kaxoii nienu cooTBETCTBYET

h(t) Buma XapaKTePUCTUKE COOTBETCTBYET g(t) g(t)
hit)
W——————— 1 B ét 1 B - ét
gty ==ot)+~--e 2 gty ==ot)-"-e 2
1 2 4 2 4
Y
0 t
Bonpoc 7: Kakre AUX u h(t) coorBercTByIOT 11emi HoMep (3)
1) | 2) | @) (4) )
32
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K (@) K (@) K (@)] K ()] K @)
1 ¥
175 - —— — g S —
plo— % 4 {
% AN |
0 0 0 0 0
ht) ht) ht) hit) ht)
= R E———
0 0 0 0
Bonpoc 8: Kakoii nepeparounoii GyHKIHH Bonpoc 9: Kaxkoii nepexonnoit Bonpoc 10: Kaxoii nieru cooTBeTCTBYET
cooTBeTcTBYeT h(t) BUaa XapakTepucTuke cooTBeTcTByeT K(p) Buaa K(p) Buna
B . , 02
=L e 2 -sin‘}pt/-a(t) K(p)=— - 5 K(p)zpzmz
o p P +3pB+ P
[Tpumeuanue: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH U (poii 0
33
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Tunossie Borpockl Tecta 1o teme « | EOPEMBI O CITEKTPAX):

Bonpoc 1: OnpefenunTtb CNekTpanbHyto NAOTHOCTb CUrHana S, ()

BapuaHTbl OTBETOB
. 2 _ 2 : . 2ao
Sz(a))=u Sy(w)=-]
a2+a)2 0(2+a)2
5,./2 S(t) . 200
52(60)=ﬁ S (0) 1 1
0)=————
| - t a +o 2 2+ jo
: o
$(0)=——
2 a2+a)2

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

BapunaHTbl oTBETOB

1/a® [S,(9) 1o [S:(a) 1ao? [S2(0)

® I N o W dg N 20 |@

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

| n 0, n a

3.3 Tembl foMaLIHUX 3aJaHUH

- OmnpeneneHre BpEeMEHHBIX U CHEKTPAJIbHBIX XapaKTEPUCTHK MEPUOINYECKUX CHUTHAJIOB
Omnpenenenre CIeKTPaJbHBIX XapaKTEPUCTUK HENEPHUOAMUYECKUX CUTHANIOB IIpakTHueckoe nmpuMeHEeHHe TeopeM
o cnekrpax IIpakTuka nmpuMeHeHus ONepaTOpHOro ¥ BpPEMEHHOIO METOMOB IS pacyeTa MPOX0XKACHHS CUTHAJIOB
yepe3 JIMHEWHble onekTpuueckue nenu [Ipaktuka npumenenums JIIP jamg  cnekTpanpHOrO  aHainsa
Jluckpernsanus aHajIOroOBOIO CHUTHAjla M PAacyeT CHEKTPaIbHOM IUIOTHOCTH IUCKPETHOW IOCIEN0BATEIBHOCTH
OmnpeneneHre YaCTOTHBIX M BPEMEHHBIX XapaKTEPUCTHK TPAHCBEPCAJIbHBIX M PEKYPCHUBHBIX HHU(PPOBBIX
¢mwieTpoB CuHTE3 1HMQPPOBBHIX (QHUIBTPOB METOAAMU WHBAPUAHTHOCTH HMMITYIbCHOM XapaKTEPUCTHKH U
OWIMHEHHBIM Zz-TIpeoOpa3oBaHueM PacueT mapamMeTpoB paJMOCHTHAJIOB C Pa3IMYHBIMU BUIAMH MOAYISLUN
PacueT HM3KOUaCTOTHOTO SKBHMBAJIEHTAa HM30MpaTENbHOM LENM M €ro XapakTepUCTUK PacueT mnpoxokaeHus
paguocuTHaNa 4epe3 HM30MparelbHyl0 IIebh PacdeTr crhekTpa TOKa Ha BBIXOAE HENMWHEHHOW menu Pacuer
[1apaMeTPOB HEJIIMHEWHOIO YCWJIMTEIS U YMHOXUTENS 4acTOThl PacdeT mapaMeTpoB aMILIUTYIHOIO MOAYJIATOPA
Pacuer mapameTpoB JieTekTopa aMILUIUTYIHO-MOAYJIMPOBAHHBIX KojebaHuil Pacuer mapameTpoB aBTOoreHeparopa
rapMOHUYECKHX Konebanuit OnpeaeneHne aBTOKOPPENIALMOHHBIX U B3aUMHO-KOPPEIALMOHHBIX (yHKIUi Pacuer
COIIaCOBAHHBIX (pUIBTPOB PacueT crieKTpaabHbIX XapaKTepUCTHK AUCKPETHBIX CUTHAJIOB

3.4 Dx3aMeHANMOHHbIE BONPOCHI
- 1. Mopenn curHalioB M UX CBoOWcTBa. JlMHAMUYECKO€ MPEACTABIECHUE CUTHAJIOB.
OHEpreTM4ecKue XapakTEPUCTUKH CHUTHajioB 2. Pa3jiokeHue NepHOIMYECKOro CUTHajla [0 T'apMOHUKAaM.
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CrnexTpanbHble XapaKTEpUCTUKHA NEPUOAMYECKOro curHaina 3. ['apMOHMUYECKMH aHalIM3 HENEepUOAMYECKHUX
curHanoB. CrHeKkTpaJibHble XapaKTepUCTHKU Hemepuoandeckux curHaioB 4. Teopembl o cmekTpax (clokeHue
CUTHAJIOB, M3MEHEHHWE MaciuTada, CIBUT CHTHAJIOB BO BpEMEHH, IU(QepeHIHpOBaHUE, HHTEIPUPOBAHMUE,
npousBefeHne curHajaoB) 5. CBepThiBaHHE ABYX CHUTHAJIOB. KoppensiuoHHbIE (YHKIIMH IBYX CHUTHAJIOB 6.
[IpeoOpazoBanne Jlammaca. OOparHoe mpeoOpazoBanue Jlammaca 7. ColictBa mpeoOpaszoBanus Jlaruraca
(cmoxeHWe CHUTHAJOB, H3MEHEHHE MaciiTaba, CIBUI CUTHAJIOB BO BpeMeHH, AuddepeHnrnpoBaHue,
MHTETPUPOBAHUE, IIPOU3BEIECHUE CHUTHajiIoB) 8. Maremarnueckue MOJAEIN JIMHEHHOW 3JIEKTPUYECKON LEMH.
[lepenarounasi, UMITyJIbCHAs1, IIEpexoAHas Xapakrepuctuka nenu. 9. IIpoxoxkneHue nepuoguvyecKux CHUTHAJIOB
yepe3 Lenu (METol KOMIUIEKCHBIX aMIUIMTyA). [IpoxokieHue HenepuoaudecKux CHUTHAJIOB dYepe3 Lenu
(omeparopusiii MeToa) 10. OneparopHbIi METOJ ONPEEICHUST YCTAHOBUBIIEHCS PEaKIMU LM Ha BKIIFOUEHUE
nepuoanueckoro curHana 11. Bpemennsie metonsl anHamusa (uHTerpansl [lroamens) 12. AM xonebanus.
ToHanpHast MOAYISIUS TapMOHMYECKOW Hecymied 13. DHepreTHdeckue XapakTepucTuku AM  kojeOaHUi.
bananchas ammiuutynHas monymauus 14. YmioBas mopnynauus. ToHanpHas yrioBas Monyisiius 15. Choextp
CUTHAJIOB YITIOBOW MOAYJISILIMM IIPU MAJIBIX MHJIEKcaX MOAYIAIMH 16. CrieKTp CUTHAJIOB YITIOBOW MOIYIISILIUU IIPU
NPOM3BOJILHBIX MHJEKCaX MOAYIAuu 17. AHajoroBele, AMCKpETHbIE M IUQpoBbIe cUrHANBL. OO00OIIEHHAsS
CTPYKTypHasi cxeMa cuctembl nudpoBoii 00paboTku curHaioB. 18. CnekTp AMCKpeTHOro curHaiua. BrnusHue
(OpMBI TUCKPETUUPYIOLINX UMITYJIbCOB Ha XapaKTEPUCTUKU JUCKPETHOIO curHaia 19. PaznoxeHue curHaios B
psa KorenbuukoBa. JlokazarensctBo. OcHoBHBIE BBIBOABI 20. [Ipsimoe u o6parHoe JI1®D. Cesazp AIID u cniektpa
muckperHoro curHana 21. Cpoiicta [JII® 22. Ilpsmoe u oOparHoe Z-npeoOpa3oBanus. CBoiicTBa Z-
npeoOpazoBanuii 23. [{udpossie ¢uiasTpel. OCHOBHBIE CTPYKTYphI. XapaKTepUCTUKH LHU(POBBIX GUIBTPOB 24.
CucremHas ¢GyHKIusS muPpoBoro (uiusTpa. YCTOMYMBOCTH MUCKPETHBIX cucteM 25. CHHTe3 HH(PPOBBIX
¢bunbTpoB (MeTon OuIMHENHHOro Z-mpeoO0pa3oBaHus, METO WHBAPUAHTHOW UMIYIBCHON XapaKTePUCTHKHU) 26.
Mertozbl pacyeTa OTKJIMKA Ha BBIXO/E HUPPOBBIX GriIbTpoB 27. Bo3aeiicTBre c1aboro rapMOHNYECKOTO CUTHAA
Ha OE3MHEpPIUOHHBIM HeJIMHEeWHbI »51aemMeHT 28. Bo3gelicTBUEe CHWIBHOTO TapMOHMYECKOTO CHUTHala Ha
Oe3MHEpLIMOHHBI HETUHEHHBIN 371eMeHT 29. HenuHeliHOE pE30HAHCHOE YCHJIEHHWE. YMHOMKEHHE 4YacTOThI
rapmonnuecknx curHanoB 30. ABrokonebarenpHas cuctema. OOmue mnonoxkeHus. CTalMOHAPHBIA PEXKUM
pabotel aBToreneparopa 31. Bo3HWKHOBeHHE KOJIeOAaHWH B aBTOT€HEpaTOpax. MSTKHH U JKECTKHH PEKUMBI
camMoB030yx/1eHus aproreHeparopa 32. RC-reneparopbl

3.5 TeMmbl KOHTPOJIBLHBIX padoT
Kourponbhas pa6ota o teme «PACUET CIIEKTPA TOKA HA BbIXO/IE HEJIMHEWUHOM IEITH»:
Bapuanr 1
K wenuneitnomy onementy (HD) mnpmioxensr cymma A
nocTostHHOr0o Up W MEpeMEeHHOTo C aMIUIMTYI0M E rapMOHHYECKOro

HanpspDkeHud. B BeixomHyro 1enb HD  BKIIIOYWEH mapaiienbHBIMN

Kosie0aTenbHbIl KOHTYp, HACTPOCHHBIH B pPE30HAHC C YacTOTOH -

BXOAHOro curHana. llapameTpsl Harpy3kM HEIMHEHHOIO JJIEMEHTA:

n00poTHOCTE KOHTypa Q = 65; pe3onancHas uacrora fp = 235 kI

eMKocTh KoHTypa Cx = 3500 nd.

e BpINOJHUTH alIpOKCUMALIMIO BOJIBTAMIIEPHOW XapakTepucTuku HO
CTETIEHHBIM IIOJIMHOMOM M OTPE3KaMU NPSAMBIX JTUHHM.

e PaccuuTtaTh CONPOTUBIEHHE HArpy3kd IOCTOSHHOMY TOKY M IEpPEMEHHOMY TOKY Ha 4YacToTax,
PaBHBIX 4aCTOTaM MEPBOM U BTOPOIl rapMOHUK BXOJTHOTO CUTHAJIA.

JIJ1 OJINHOMMAIIBHOM aNNpOKCUMAIUH:

e PaccuuTaTh BEJMYMHY MOCTOSIHHOM COCTaBJISIONIEH, aMIUIMTY/ABI MIEPBOM M BTOPOM TapMOHMK TOKAa,
MIPOTEKAIOIIETO Yepe3 HeIMHEWHBIN AJIeMeHT, eciu nocrosiHHoe cMenlenne Ug cocrasnser 0,3 B, a
aMIUINTyZla TIEPEMEHHOI rapMoHM4YecKoi cocrasistouieil £ pasHa 0,1 B. Onpenennts 3HaueHUS
ITOCTOSTHHOM COCTABJISIFOLIEN M aMIUIUTY/l IEPBOM M BTOPOM TApMOHUK HAIPSKEHUS Ha HArpys3ke Ipu
TEX K€ CUTHajax.

e BriOpats pabouyto Touky HD Ha cepenune nuneliHoro ydactka. Paccuntars koappuument ycuneHus
JUIL PE30HAHCHOTO YCHJIUTENs, paboTaromiero B JIMHEHHOM pexume. OmnpenenuTs MaKCUMallbHO
JOIYCTUMYIO JUI TMHEMHOIO PEKMMa aMIUINTYly CUTHaJIa Ha BXOJIE.

3.6 Tembl pacueTHbIX padoT
3aoanue Ne 1.
[Tpon3BecTH CHEKTpaANbHBIM aHANU3 MEPHOIMYECKOro cHUrHaiga Buaa s(t), Tpaguk KOTOPOro

1

1

1

1
[P E

v
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noka3aH Ha pucyHke (nepuon T=500 Mkc).

s(t)A
1B
I | | I >
T3 4TI3 7T/3 t, mke
|— Fﬁ:ﬁ;ﬁ_
2B

e PaccunTaTh U IOCTPOUTH CIIEKTP aMIUIATYI U CrieKTp a3
(uucio rapmonuk < 10).
e 3anucarh aHAJIUTUYCCKOE BRIPAKCHUE M TOCTPOUTH OLIEHKY U3 JIByX TAPMOHHK.
e PaccunTarh OTHOCHTEIHHOE 3HAYCHHE TIOTPEIIHOCTH MPEACTABICHUS CUTHAIIA S(t) OLIEHKOH 13
JIBYX TApPMOHHUK.
3aoanue Ne 2.
Paccuntarh ¥ OCTPOUTH OTKIMK Ha BbIXO/E JHHEHHOW nenu. CUrHai Ha BXOJIE OIMCHIBACTCS

= ! - o o o
BBIPA>KCHUCM — ° ° . MHCHHAas 1OCIIb 3aJaHa MMIIVIIBCHOMN XapaKTCPHUCTUKOU BHIA
s{ =E-e“ -0 B.1 y

~ _ ~
g =p-¢""-a(_ B
3aoanue Ne 3.
Teoperuueckuii Borpoc 15.

TonanpHas ammMTyqHas MoOAY/suus (OCHOBHbIE mapamerpbl: M, Pcp, Po, Pmax, Pmin, mmpuna
crekTpa). BpeMeHHoOe, crieKTpallbHOE U BEKTOPHOE IIPECTABICHHUS.

3.7 Tembl 1a00paTOpHBIX padoT
- [IpakTrka anmnapaTypHOro aHaJlu3a CUTHAJIOB BO BPEMEHHOM M YaCTOTHOW 00JIaCTsIX
- HccnenoBanne CeKTpoOB yIPaBISAIONIMX CUTHAIOB
- [IpoxokaeHne ynpapisSoIMX CUTHAJIOB Y€pE3 JIMHEWHBIE LIENN
- HccnenoBanne 4aCTOTHBIX U BPEMEHHBIX XapaKTEPUCTHK AUCKPETHBIX CUTHAJIOB
- AMIUIUTYJHO-MOLYTMPOBAaHHBIE CUTHAJIBI
- HccenenoBanne HEMMHEWHOTO YCUIINTENS U YMHOKHUTEIS 4YaCTOTHI
- AMIUTUTYIHBIN MOYIATOP
- HccnenoBanue neTeKTUPOBAHUS aMILTUTYIHO-MOYIMPOBAHHBIX KOieOaHUI
- LC-aBroreneparop cCHHYCOUIAIbHBIX KOJICOaHUN

3.8 3auér

- 1. ChopmynupoBaTh OCHOBHBIE MJIEU MPEJCTABICHUS CHUTHaia 000OIIEHHBIM psiioM Dypbe
(cyTh cpemHEeKBaJpaTUUYeCcKOro MpHONMKEHUs, 3aueM HYXXEH OpTOrOHaJlbHbIM Oa3zuc, 3aueM MOJHBIN 0asuc,
yHUBepcaibHas pacuetHas dopmyna). 2. Ilpsimoe m obparHoe mpeoOpazoBanus Dypbe (PU3HUESCKUNA CMBICIH,
pa3sMepHOCTh, TPaHMIIBI IPUMEHUMOCTH, CBA3b C KOMIUIEKCHBIM psiioM @Dypswe). 3. IIpocteiimme o6o0ieHHbIe
(GyHKIMH, UX CBOMCTBA, CBA3b MEXJIYy HHMH BO BPEMEHHOH M 4acTOTHOW oOmactu. 4. J[uHaMuyeckue Moaenu
CUTHAJIOB (TeOMeTpUYECKasi HHTEPIIPETALNS, HHTETPAJIbHBIE IIPEACTABICHUS U CBSI3b MEKIY HUMH). 5. TeopeMbl
0 CIIEKTpax: U3MeHeHHne MaciTaba u tuddepeHpoBanre (Bo BpeMEHHON 1 yacToTHOU oOnacTth). 6. Teopemsl 0
CHEKTpax: CABUT U NEpPEeMHOKEHUE (BO BPEMEHHON M 4acTOTHOW obiactu). 7. Teopemsbl 0 CrieKTpax: cBepTKa U
UHTETpUpOBaHUE (BO BpeMEHHOW M 4YacTOTHOH obOmactu). 8. Ilpsimoe m oOparHoe mpeoOpaszoBanus Jlartaca
(chopmynupoBaTh OCHOBHBIE HJCH: TIEpeXoJl OT mpeodpa3zoBanuii Dypre, P-MI0CKOCTh U CMBICT KOMIUIEKCHOM
yactoThl P, uHTerpanbHas ¢opmyna Komu u ee mpumenenue). 9. CpaBHHUTENbHBIN aHAIU3 MpeoOpa3oBaHUit
®dypbe u mpeoOpazoBanuit Jlammaca (unterpanbel dypre u Jlammaca, TpaHWIBI MPUMEHHUMOCTH, B3aUMHBINA
NEPEX0 OT OAHOTO K ApyroMy). 10. YacToTHbBIE M BpeMEHHBIE XapaKTEPUCTUKH JIMHEHHBIX LENEH U CBSI3b MEXIY
HAMH BO BPEMEHHOW W 4YacTOTHOW obOnacTu. 11. Bo3aeiicTBHe MEpHOAMYECKUX CUTHAJIOB Ha JIMHEHHBIE IICTIH.
(MeTon KOMIUIEKCHBIX aMIUTUTY[ U €ro MpUMEHEHHE JIs pacueTa MEePUOJUYECKUX CHUTHAJIOB Ha BBIXOJC
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Y3KOMOJIOCHBIX W IIMPOKOMOJIOCHBIX JIMHEWHBIX Lemnei). 12. Bo3aeiicTBue HenmepHOAMYECKUX CHUTHAJIOB Ha
nuHennbie nenu. (OmepatopHbIii MeTon pacueta oTkiauka. CyTh MeTona, MTOCTOMHCTBA, HeMOoCTarku ). 13.
BozaeiicTBue HenepuoIMYEeCKUMX CHUTHAJIOB Ha JIMHEHHBIE LENU. (BPEMEHHBIE METOABl aHAIU3a ,MHTErpall
Hroamens, WHTErpajd CBEPTKH; CYTh METONOB, JIOCTOMHCTBA, HemocTarku). 14. CpaBHUTENBHBIN aHAIW3
pa3IMYHBIX METOJIOB pacyeTa OTKJIMKAa Ha BBIXOJE JMHEMHBIX LeNneld (OMepaTopHOro MeEToJa M METO/AOB
BpEMEHHOTO MHTEerpupoBanus). 15. TonanpHas amMIuMTyaHas Monyssinus (oCHOBHBIE mapameTpsl: M, Pcp, Po,
Pmax, Pmin, mmpuna cnekrpa). BpemenHoe, criekTpajgbHOE M BEKTOPHOE NpEACTaBiIeHUs. 16. AMIUIMTYIHO-
MMIYIbCHO-MOIYJIMPOBAHHBIE CUTHAJIBI U MX CHEKTphl. 17. CpaBHuTenbHblid aHamu3 AM curnaioB u AVIM
CUTHAJIOB BO BPEMEHHOU M yacToTHOU oOnactu. 18. CpaBHuTenbHBIN aHanu3 AM curnanoB u bBM curnanos Bo
BPEMEHHONW W 4acToTHOM obnactu. 19. ToHanbHas yacToTHas MOAYNIALMS (OCHOBHBIE MapaMeTphl: HHJIEKC,
JieBUaLys, lIMpUHa ClieKTpa). BpeMeHHoe, criekTpanabHOe, BEKTOpHOE npeacTasienus npu m<<l. 20. TonanbHas
dazoBas Moaynsus (OCHOBHBIE TapaMeTphl: UHAEKC, ACBHAIIMS, NIMpUHA ClIeKTpa). BpemeHHoe ,criekTpaibHOe
U BEKTOpHOE mnpexacrasiaeHus npu m<<l. 21. CmemanHass Moaysiius (aMIUIMTyIHas U yrioBas). BpemeHHoe,
CIIEKTpaJIbHOE M BEKTOpHOE mpeactaBieHus. 22. [lonsatue ¢usnmdeckoir orudaromieii, MTHOBEHHONW YacTOThI H
NOJHOH (ha3bl y3KOMONOCHOTO Tporecca. [IpeacraBnenue y3KomolIoCHOTO Ipolecca B KOMIUIEKCHON MII0CKOCTH.
[Tonsite xommiekcHoi orubatomieit. 23. Ouenka Qu3andeckoi oruOaromieil, MrHOBEHHOH 4YacTOThI M MOJHOMN
¢a3pl ¢ moMoIp npeodpazoBanuil [mnpbepra. 24. AHATUTHYECKHIA CHTHAJI M €T0 CBOHCTBA BO BPEMEHHOU U
YaCTOTHON 00JIacTH (QaHATMTUYECKUN CUTHAN — KOMIUIEKCHAs MOJIENIb y3KOIOJIOCHOTO CUTHAJa, ONpeAeNieHHas ¢
noMoImiplo npeoOpazoBanmii [mnpbepra). 25. AHanu3 u30MpaTeNbHBIX Nened (aMIUTMTYIHO-4acTOTHAsA U
UMIYJIbCHAS XapaKTePUCTUKU U30UpaTenbHbIX 1enei). 26. Hu3ko4acTOTHBIN KBUBAJICHT U30MpPATENbHBIX LIeTei
(MOrpenHoCTh NPUOIMKEHUS, aMIUIUTYIHO-4aCTOTHAs U UMITYJIbCHAs XapaKTepUCTUKH), 27. CpaBHUTEIbHbBIN
aHanu3 u30UpaTeTbHOM WENd U €ero HU3KOYACTOTHOTO SKBHUBAJIECHTA (CPAaBHUTh AaMIUIUTYIHO-YaCTOTHBIE
XapaKTePUCTUKH, UMITYIIbCHBIE XapaKTePUCTUKU M TiepenaTounbie QyHKIuH). 28. [IpubamKkeHHbI BpeMEeHHOH
METOJ aHaiu3a (MeToJ orubaroieil) MPOXOXKICHHS Y3KOMOJIOCHOTO CHUTHAlla 4epe3 M30upaTeNbHylo Iemb. 29.
[IpubOnmxeHHbI ONepaTOpPHBIA METOJ aHalIM3a MPOXOXKACHUS Y3KOIOJIOCHOIO CUTHAlla 4yepe3 M30upareibHYIO
nenb. 30. KoppensumoHHBIA aHanW3 ACTEPMHUHHPOBAHHBIX CHUTHAJIOB (aBTOKOPPENSLUOHHAA —(DYHKIHUS,
DHEPreTUYECKU CHeKTp M ux cBoiictBa). 31. KoppensiuoHHBIM aHanu3 JEeTEPMUHUPOBAHHBIX CUTHAJIOB
(B3aMMHasi KOppessiLMOHHas (YHKIUS, €e CBOMCTBA)

3.9 Tembl KypcoOBBIX POEKTOB (padoT)
- AHarnoroBasi 00pab0TKa CUTHAJIOB;
- AHarnoroBasi ¥ JUCKpeTHasi 00paboTKa CUTHAJIOB;
- JluckperHas 00paboTKa CUTrHANIOB U UG poBas GUIbTpaLus

4 Meroan4yecKkue MaTepHaJIbl
s obecnieueHus mporecca 0OydeHHsI M pPeleHHs 3a7a4 0OyueHHs UCIIONIb3YIOTCS CIIENyIOIIne
MaTepHuabl:
- METOAMYECKHE MaTEpHUalIbl, ONPEACIAIOIME NPOLEAYPbl OLEHWBAaHUS 3HAHUN, YMEHUH,
HaBBIKOB U (MJIM) OMbITA JESATEIbHOCTH, XapaKTEPU3YIOIMX 3Tanbl (JOp-MUPOBAHUS KOMIETEHIIUH, COITIACHO II.
12 paboueit mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa
1. PapuorexHuyeckue uenu u curHaisl. Yacts 1 Teopust CUTHANOB U JIMHEHHbBIE enu: Y4eOHoe
nmocoobme / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2798, cBOOOIHBIA.
2. Pammorexnudeckue nenu U curaanbl. Yacte 2 JluckpeTHas oOpaboTka CUTHAIOB U ITU(pOoBast
¢unpTpanus: Yuebnoe nocobue / Kaparaea H. A. - 2012. 257 c. [DnekTponHslil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2799, cBOOOHBIA.

4.2. lononHMTEBHAS JJUTEPATypa
1. BackakoB C.HM. Pagmorexunueckue nenu u curhaiabl. M.: Brrcm. mxona, 2003.-462c.
(manuuue B Oubnuorexke TYCVYP - 69 3k3.)
2. Tonoposckuii N.C. PamnorexHudeckue 1eNu U CUTHAIBL: ydeOHOe rmocoOue NI By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6ubmuorexke TYCVYP - 3 9k3.)
3. Cubept Y.M. llenu, curnansl, cuctemsl: B 2-x gacTsax./Ilep. C anrni.-M.: Mup, 1988-U1.336¢.
(manmmuue B 6ubmmotexe TYCYP - 39 3k3.)
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4. Cubept Y.M. llenu, curnansl, cuctemsl: B 2-X gacTsax./Ilep. C anrni.-M.: Mup, 1988-42.360c.
(mammuue B 6ubmmotexe TYCVYP - 32 9k3.)

4.3. O6s13aTes1bHbIE YUeOHO-METOAHYECKIEe MOCOOH s

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

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

3. Pagmorexnuueckune menu W curHaiubel. JluckperHas o0paOoTka CHUTHaIOB W IU(poBas
dbunpTpanms: Mertonuyeckre yKkazaHus 10 BBIIOJHEHUIO KypcoBoi padotel / Kaparaesa H. A. - 2012. 70
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBoGOHEII.

4. PanmuorexHuueckue 1menud W curHainbl. Yacte 1: JlaGopaTropHblii NpakTUKyM IO KypcCy
«PagnoTexHuueckue nenu u curaaisl». Teopus curnanos. / Kaparaesa H. A., boromonos C. U. - 2013.
36 c. [OnexTponHnblii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3417, cBOOOIHBIH.

5. Pammorexnmueckne nenu u curHaibl. Yacte 2: JlaboparopHbIi TPaKTUKyM IO KypCcy
«PannoTexHuueckue Lienu W curHaibl». Hemuneiinele nenu. / boromonos C. M., Kamunckuii B. JI. -
2013. 29 c. [DnexTponHbIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3418, cBoOOAHBIH.

6. PanuorexHuueckue 1eNd U CHUTHAJIBL: MeETOAUYECKHE VYKa3aHUs [0 OpraHu3aluu
camocTosTeNbHOM pabotel / boromono C. U. - 2012. 25 c. [DnekrpoHHblii pecype] - Pexxum mocryma:
https://edu.tusur.ru/publications/1638, cBOOOAHBIA.

4.4. Pecypceol cetu UnTEpHET

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1. KommnbroTepHslii 1abOpaTOpHbII MPaKTUKYM 1O Kypcy "PaguorexHuuyeckue 1enu U CUrHasisl”
— M.: BHTHULI, 2008. - No50200800874 (CBunetensctBo Ne 10434 00 oTpacneBoil perucrpainuu pas-
pabotku B «OtpacneBoM (oHAE anropuTMOB U mporpamm» oT 25.04.2008 Mocksa) Pexum mocty-na:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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