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

Hampasnennocts (mpoduins): Pagmorexunudeckue cpeacTsa nepeaadyu, npuemMa u 00padoTku CUTHAJIOB
dopma 00yueHus: 3a04HasA

@axynpreT: 3UB®, 320uHblil 1 BeyepHUil paKkyabTeT

Kadenpa: TOP, Kajenpa TesekoMMyHHKALHIl 1 OCHOB PATHOTEXHUKHU

Kypc: 2, 3

Cemectp: 3,4,5

VYuebnsiii man Habopa 2016 roga

Pacnipenenenne paboyero BpemeHu

Ne Bunel yueGHOI nesTebHOCTH 3cemectp 4 cemectp Scemectp Bceero Enununel
1 Jlexuun 6 2 8 4acoB
2 IlpakTHueckue 3aHATHSA 4 4 4acoB
3 JlabopartopHbIe pabOTHI 4 4 8 4acoB
4 KoHTpoJIb CAaMOCTOSITEIbHON 6 4acoB
paboThI (KypCOBOM MPOEKT /
KypcoBasi paboTa)
5 Bcero aymuTopHBIX 3aHITHIA 10 8 8 26 4acoB
6 CamoctosTenpHas pabora 26 60 91 177 4acoB
7 Bcero (0e3 3x3aMeHa) 36 68 99 203 4acoB
8 IloaroroBka u cmaya dk3ameHa / 4 9 13 4acoB
3adeTa
9 | OOmas TpyI0eMKOCTh 36 72 108 216 4acoB
3.0 3.0 6.0 3.E

KontposnbsHbie pabotsl: 4 cemectp - 2; 5 cemectp - 1
3aget: 4 cemecTp

DK3aMeH: 5 cemecTp

KypcoBas pabota (mpoekr): 5 cemectp

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

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocraBiieHa ¢ yd4eToM TpeOoBaHM ¢eaepaTbHOr0 TOCYIapCTBEHHOTO
oOpa3oBarenbHOrO CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mo HanmpaBleHUIO MOATOTOBKH
(cnermmansHocTH) 11.03.01 Paamorexnuka, yrBepxkaeHHoro 06 wmapra 2015 roma, paccMoTpeHa |

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

Houent xag. TOP B. JI. KamuHckwmii

Accucrent kad. TOP JI. A. CeMkuHa

3aBexyrommii odecriednBaromei kad.
TOP A. A. lemupmoB

Pabouast mporpamma cornacoBana ¢ (pakynsTeToM, IpoduINpyoIIeld U BbITycKaromeil kadeapamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Hexan 3uB® . B. Ocurnos
3aBeqyromInid BEITyCKAOIIEH Kad.
TOP A. f. lemupmoB
DKCHEPTHI:
Houent xad. TOP C. U. boromornos
2
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Hean TuCHHUILITHHBI
W3yYeHHEe OOINMX IMPHUHIIMIIOB ONMUCAHUSA PAJMOTCXHUYCCKUX CUTHAJIOB W IIenel; (hopMUpOBaHUE
[[EJIOCTHOTO MPEACTABICHUS 0 GPU3NUECKUX U MATEMATHICCKUX MOJEISX, MPUMEHSIEMBIX IS HCCIICIOBAHUS
CUTHAJIOB W LIETICH, B MX €JMHCTBE M B3aMMOCBS3H; OCBOCHHE METOJOB pacyera HapaMeTpOB CHUTHAJIOB U
1ernei; TOHMMaHue MPUHITUTIOB pabOThl OCHOBHBIX (DYHKITMOHAIBHBIX Y3JIOB PaIHOAIapaTyphl.

1.2. 3agaun AMCHUILIHHDI
— OCBOGHHE CTYJCHTaMH COBPEMEHHBIX METOJIOB aHalu3a JETEPMUHUPOBAHHBIX M CIy4YalHBIX
CUTHAJIOB, METOJIOB aHAJIN3a PAJUOTEXHUYECKUX IENeil: aHAIOTOBbIX, JUCKPETHBIX U HU(poBbIX. M3yueHue
TUCIUIUTMHBL  ««PalnOTEeXHUYECKUE I W CHUTHAIBD) CIOCOOCTBYeT (DOPMHUPOBAHUIO Y CTYICHTOB
OOIIEKYIBTYPHBIX U MPOQeCCHOHANBHBIX KoMIeTeHITHI cooTBeTcTBYIONMX OITOII.

2. Mecto aucunnimubl B ctpykrype OIIOII
Huctummana «Paguorexanueckue nenu u curaaney (b1.6.21) otHocutes k Onoky 1 (6Ga3zoBas
4acTh).
[TpeamecTBYOMMUMI AUCHUILUTHHAMHA, (POPMUPYIOIIMMHU HAYaJbHBIC 3HAHUS, SIBIISIOTCS CIEIYIOIINE
IUCHUILTUHBL: Du3nka.
[Tocnemyromumy TUCHUIUTMHAME SIBISTIOTCS: OOIIast Teopust pagruoCBs3H.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIONMUX KOMITCTCHITH:

—  OIIK-2 cnocoOGHOCTBIO BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTh MPOoOiIeM, BOSHUKAIOUINX B
xone TpodeCcCHOHANBHON NeATENIbHOCTH, MPUBIEKATh AN HMX PELIEHUS COOTBETCTBYIOIIUN (U3HKO-
MaTeMaTU4eCKUi anmnapar;

— IIK-6 roTOBHOCTBIO BBINOJHATH pacdyeT M MPOECKTHUPOBAHUE JIE€Tajed, y3J0B U YCTPOMCTB
PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHMYECKMM 3aJlaHMEM C UCIIOJIb30BaHUEM CPEICTB
ABTOMAaTHU3AIMH MPOEKTUPOBAHUS;

B pe3ynbrare u3yueHus IUCHMIUIAHBI CTYEHT JOJKEH:

— 3HaTb - OCHOBHBICE 3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHUIUIMH TPUMEHUTEITBHO K
npoeCCUOHATBHON  JCSITENIBHOCTH, - METOJAbl MaTeMaTHYECKOTO aHaldu3a, JKCIEPUMEHTAIBHOTO
MCCJIEI0BAHMS M KOMITBIOTEPHOT'O MOJIETTUPOBAHUS PAIMOTEXHUUECKUX CUTHAJIOB U LIETIEN; - OCHOBBI TEOPUHU
CHEKTPAJBLHOTO aHAlh3a JIETEPMUHUPOBAHHBIX CHUTHAJIOB; - TOYHBIC M TMPUOJIMKEHHBIE METO/ABl pacyeTa
JETEPMUHUPOBAHHBIX CHUTHAJIOB HAa BBIXOAE JMHEMHBIX YaCTOTHO-W3OMpPATENbHBIX IIeMed; - OCHOBHBIC
METOJIbI aHalin3a MpeoOpa3oBaHUM JETEPMUHUPOBAHHBIX CUTHAJIOB B HEJIMHEWHBIX IEMSAX; - CPEICTBa
TEOPETHUYECKOTO, KOMITBIOTEPHOTO U OJKCIIEPUMEHTAILHOTO  HCCIEAOBaHUS  MpeoOpa3oBaHU
JNETEPMUHUPOBAHHBIX CUTHAJIOB B OCHOBHBIX (D)YHKIIMOHAIBHBIX Yy3J1aX WH()OKOMMYHUKAITHOHHBIX CHCTEM
CBSI3H.

— yMeThb - OMHCHIBATh U OOBSICHATH MPOIECCH B JIMHEWHBIX U HEJTMHEHWHBIX PaJMOTEXHHUUYECKUX
LETISIX, CTPOUTh WX MOJEINH, PEIIaTh 3a/a49H; - PACCUUTHIBATh U U3MEPATH CIIEKTPAIbHBIC XapaKTEPUCTHKU
AQHAJOTOBBIX W JUCKPETHBIX CHUTHAJIOB, - pACCUUTHIBATh U U3MEPATh YACTOTHBIE U BPEMEHHBIE
XapaKTEePUCTUKU aHAJIOTOBBIX JIMHEWHBIX IIETMEeH; - OMHCHIBaTh M OOBSACHATH MPOIECCHl B OCHOBHBIX
(GYHKIIMOHATBHBIX Y371aX WH()OKOMMYHHUKAIIMOHHBIX CUCTEM CBSI3M BO BPEMEHHON M YaCTOTHOM 001acTsX.

—  BJIAJeTh - HAaBBIKAMHU TUTAHUPOBAHUS U MPAKTUYECKOTO BBITOJHEHHS JEHCTBUM, COCTABIISIONINX
yKa3aHHbIE YMEHUS B OTBEICHHOE HA BBIIIOJIHEHHE KOHTPOJIBHOIO 33/IaHUsI BPEMsI; - HABBIKAMHU caMOaHaIn3a
pPEe3yJIbTaTOB, B YaCTHOCTH, HABBIKOB MAaTEMaTHYECKOTO aHajJu3a CHUTHAJIOB W PATUOTEXHUUYECKUX IETel C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  BBIYMCIMTENBHBIX  CPEACTB; - HAaBBIKAMH TEOPETHYECKOTO U
AKCIIEPUMEHTAJILHOTO KCCIICIOBAaHUN MPeoOpa3oBaHUN CHTHAJIOB B PAJUOTEXHUYECKHX IIEMAX B pamMKax
(U3MUYECKOTO HKCIIEPUMEHTA U KOMIIBIOTEPHOTO MOJICTHUPOBAHUSI.

4. O0beM QMCUUILIMHBI ¥ BU/IbI Y4eOHOH pa0doThI
OO0wast TpyI0eMKOCTh AUCHUILINHBI cOCTaBIAET 6.0 3a4eTHBIX €AMHUIIBI U MIPEJCTABICHA B TA0IUIE
4.1.
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Tabnumua 4.1 — TpynoeMKOCTh TUCITUTUTAHBI

Bupl yueGHOI 1esITeIbHOCTH Bcero yacos CemecTpsl
3 cemectp 4 cemectp 5 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 26 10 8 8
Jlexumn 8 6 2
[IpakTuueckue 3aHATHS 4 4
JlaboparopHbie pabOTHI 8 4
KoHTpoJib caMoCTOSTENEHON pabOTHI 6
(KypcoBoii IpOEKT / KypcoBasi paboTa)
CamocrosiTenpHas paboTa (Bcero) 177 26 60 91
BrImoiHeHHE KypCOBOTO MPOEKTa 63 20 43
(pabotsr)
Odopmienre 0T4ETOB 110 J1a00PaTOPHBIM 20 6 14
paboram
[ToaroroBka k 1aboparopHbIM paboTam 14 14
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 26 12 6 8
[TonroToBka K NpakTUYECKUM 3aHATHUSM, 50 14 12 24
CEeMHHapaM
BoinonHenue KOHTPOIbHBIX paboT 4 2 2
Bcero (6e3 ax3amena) 203 36 68 99
[TonroroBka u ciaua sK3amMeHa / 3a4era 13 4 9
OO61mas TpPyI0eMKOCTh 216 36 72 108
3aueTtHble EnuHnIs 6.0 3.0 3.0
5. Conep:xaHue TUCHMILINHBI
5.1. Pa3nennl AMCHUILIMHBI H BUABI 3aHATHH
Paznens! AMCUMIITUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabmuma 5.1 — Pasmensl IUCIHUAIIINHEL U BUABI 3aHATHA
[TpakT Jlabop Bcero
Camoc
WYECK | aTOpH Kypco wacoB ®opmupyem
Jlexm TOATEN
Hazpanus pa3aenoB IUCHUTUTHHBI ue ble . Bad (6e3 13(S
3aHATH padoT paboTra sK3aMe KOMIETCHITUU
pabora
s bl Ha)
3 cemecTp
1 BBenenne 1 0 0 4 0 5 OIIK-2, ITIK-
6
2 MaremaTiu4decKoe OIrcaHue 3 3 0 11 0 17 OIIK-2, TIK-
AHAJIOTOBBIX CUTHAJIOB 6
3 [IpoxoxaeHue aHAIOTOBBIX 2 1 0 11 0 14  OIIK-2, IIK-
CUTHAJIOB uepe3 JIMHEeHHbIE 6
anekTpuueckue nenu (JIDL)
Hroro 3a cemectp 6 4 0 26 0 36
4 cemectp
4
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4 MareMaTH4eCcKOe OIMCaHue 2 0 4 60 2 66 |OIIK-2, IIK-
PaAMOCUTHAIIOB C PA3TUYHBIMU 6
BUJIaMH MOIYJISIIHN
Hroro 3a cemectp 2 0 4 60 2 68
5 cemectp
5 MareMaTH4yecKoe OIICaHHe 0 0 1 46 4 47 | OIIK-2, IIK-
HEJIMHEHHBIX 1IeTIeH U METOA0B UX 6
aHaJm3a
6 MareMaTu4ecKoe OIHUCaHHUE 0 0 3 45 48  OIIK-2, IIK-
JTUCKPETHBIX CUTHAJIOB M IIETICH 6
7 3akioucHue 0 0 0 0 0
Hroro 3a cemectp 0 0 4 91 4 99
Hroro 8 4 8 177 6 203

5.2. Conrepsxkanue pa3/iesioB IMCUMILIAHBI (110 JIEKIUSIM)
Copeprkanue pa3zesioB TUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Taduuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB IUCHUIUIHH (TI0 JEKIUSIM)

®dopmupye

Tpynoe MBIE
ConepxaHue pas3iesioB TUCIUIIIMHBI 1O pyA

HaszBanus pasnenos MKOCTb,
JEKUUAM
q KOMIIETEHI]
uu
3 cemecTp
1 BBenenue Beenenne. Knaccudukaius CUTHAJIOB U 1 OIIK-2,
ONMCAHHUE CUCTEM IIepeaun I1K-6
nHpopmanuu: Knaccuduxanus curaanon
Y OCHOBHBIE onpeneneHus. Pusndyeckue
XapaKTEePUCTUKU cUTHaAI0B. O0001IIeHHAs
CTPYKTYpHasi CXeMa CUCTEe-Mbl IIEpefadn
nHpopmaruu. OCHOBHBIE 33J1a4U U
HaszHadyeHne kypca MMOC
Hroro 1
2 Maremaru4ecKkoe ONucaHue ['apmoHMYeCKn aHAIN3 IEPUOTUYECKUX 1 OIIK-2,
AQHAJIOTOBBIX CUTHAJIOB CUTHAJIOB C IIOMOUIBIO I1K-6

TPUTOHOMETPUYECKUX U KOMITJIEKCHBIX
psanoB @Oypre: Moaenu CurHanos u
CIOCOOBI UX MaTEMaTUYECKOTO OMMCAHHUS.
O606menHsIi psg @ypoe. [lorpemHocts
00001IEHHOTO TIPEeCTaBIC-HHUSI.
Hepasencrtso beccens. Pasenctso
ITapcesans. [TonsTue cnekrpa.
KommnekcHslii psin @ypwe 1 ero
IIPUMEHEHHNE JUIsl TApMOHNYECKOTO
aHanu3a

[IpeobpazoBanus Oypbe u 1
CHGKTpaHBHBIfI aHaJIn3 HeHepI/IOI[I/I‘IeCKI/IX
curHaiioB: Ilepuonnueckue u
HeHepI/IO[[I/I‘-IGCKI/Ie CUT'HAJIbI U UX

5
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3 [IpoxoxaeHue aHaJIOTOBBIX
CUTHAJIOB Yepe3 JTMHCHHBIC
anekTpuueckue nenu (JIDL)

cnekTpbl. CIIeKTPHI, CIIEKTPaIbHbIC
IUIOTHOCTH CUTHAJIOB M UX CBOMCTBA.
['paHUIIBI MPUMEHIUMOCTH
npeoOpa3zoBanuii Pypbe u Ux
pacIIMpeHHe ¢ MMOMOIIBbI0 0000IEHHBIX
¢byuknwii. CriekTpaabHas INIOTHOCTh
MEPHOIMYECKOTO CUTHAJIA

[TpeoOpazoBanus Oypre u Jlarmiaca u ux
MPUMEHEHHUE Ui OMMCAHUS U3MEHEHUN
CHUTHAJIOB B Y3JIaX CHCTEM Iepeaayn
uHpopmaruu: O6o0IeHNe
npeodpaszoBanuii dypoe -
npeoOpa3oBanus Jlamaca. M3yuenue
(YHKIIMOHATBHOM CBSA3H MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOMN
001acTH U COOTBETCTBYIOIIMMH UM
peoOpa3oBaHUSIMU CIIEKTPOB B
4acTOTHOM obnactu. Teopemsl 0
CIEKTpax

Hroro

YacToTHBIE METOABI aHATIU3A
npoxokaeHus curHanoB uepes (JIDLI):
CrnexTpanabHblii METO/ aHAIH3A.
OrneparopHblil METO/I aHAM3a

BpeMeHHbIe METO/IbI aHAIN3A
poxoKAeHus curHanoB uepes (JIDLI):
MeTobl BpeMEHHOTO HHTETPUPOBAHUS
(unterpansl Hroamens). Bzan-mMocBs3b
Pa3IMYHBIX METOJOB aHAIH3a. YCIIOBHUS
HEUCKa)XEHHOU Mepe-/1aui CUTHAIIOB

HUrtoro

OIIK-2,
I1K-6

Hroro 3a cemectp

4 MareMarudeckoe OIMCaHne
PaANMOCUTHAJIOB C PA3IMYHBIMU
BHUIaMU MO)IYJ'ISIHI/II/I

4 cemectp

Panprocurnanel ¢ aMmInTyIHON 1
aMIUIUTYIHO-UMITYIIbCHOW MOZYJISALUASIMU:
OCHOBHBIE CBOMCTBA M OCOOCHHOCTH
aHanu3a paguocursaion. Crek-
TpaJIbHOE, BPDEMEHHOE M BEKTOPHOE
MIPEACTABIICHUS AMILUIUTYIHO-
MOAYJIUPOBAHHBIX PAIMOCUTHAJIOB IIPU
TOHAJIBHOW U CJIOKHON MOIYJIALIUU.
AMIUTATYTHO - UMITYJBCHO -
MOAYJIMPOBAHHBIE CUTHAJIBI U UX CIIEKTPHI

Panrocurnansl ¢ yrimoBou u
KBaIpaTypHON MOIYISIUSMU.
[[I1poKONOIOCHBIE CUTHABL:
Oco0eHHOCTH aHan3a PAAHMOCUTHAIIOB C
yroBoil Monyssiuend. CreKTphl
CUTHAJIOB IIPU TOHAJILHOU U CII0KHOM

OIIK-2,
I1K-6

6
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Moynsuyy. CIIEeKTpbl CHTHAJIOB CO
CMELIaHHOM aMIUIMTYHOHN U YITIOBOU
monysuusmu. KBanparypHas MOLymsius

Uroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3zneJibl AMCUMILUIMHBI U MEKTUCHUTLINHAPHBIE CBSI3H ¢ 00ecneYnBaIOIIUMHU (MPeIbITyIIMMH) H
odecnneyuBaeMbIMH (IOCJIEAYIOMMMHU) TUCHUNITIMHAMUA
Paznenbl TUCHUIUIMHBI U MEXIUCIUIUIMHAPHBIC CBSA3M C 00€CTICUMBAOIIMMU (MPEABIIYIIUMHA) U
obecrnieunBaeMbIMH (TTOCIICTYIOMMMHI ) TUCIUTUTHHAMH MIPEICTABICHBI B TabmuIe 5.3.
Tabnuna 5.3 - Pazfaenpl AUCIUIUTMHBI 1 MEXIUCITUTUTMHAPHBIC CBS3H

Ne pa3znenoB naHHOW AMCHUTUIMHBL, 1JIs1 KOTOPBIX HEOOXOAUMO
HauMeHOBaHME TUCIUILIMH u3y4yeHHe 00eCceYrBaOIUX U 00€CIIeUnBaEMbIX JUCLUIUINH

1 2 3 4 5 6 7

[IpeniecTByronme TUCIUTUTUHBI

1 ®uzuka + + + +

[Tocnenyromume TUCUUTUIAHBI

1 Obmrast Teopusi paAuOCBsI3N + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, POPMUPYEMBIX TPU U3YYEeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMITETCHINH, (HOPMHUPYEMBIX MNpPH HM3YYCHUH TUCHUIUIMHBL, W BHUJIOB 3aHSATHIM
npezcTaBiIeHo B Tabmuie 5.4
Tabmuma 5.4 — CooTBeTCTBHE KOMITETCHIIMI M BUIOB 3aHATHHA, (DOPMHUPYEMBIX MTPH N3YUYCHUH JUCHUTUINHBI

Bunp! 3ansatuit
Kontpois
CaMOCTOATE
JBLHOU
K(;IIEEETC — [Ipaktuueck JlaGopatopH  paGoThl Calﬁiime DOopMBI KOHTPOJISE
ue 3aHATUSL  ble paboThl  (KypCOBOM
paborta

MPOEKT /

KypcoBas

pabora)

OIlK-2 + + + + + KonTponwshas pabora,
JomarniHee 3aganue,
OTuer no
VHIUBUIYaIEHOMY
3amannio, KoHCIIekT
CaMOIIOATOTOBKH,
3ammTa otueta, OTUueT
1o 1abopaTropHOU
pabore, 3ammura
KYpPCOBBIX TIPOEKTOB
(pabot), PacueTnas
pabota, Tect, OTueT mo
KypcoBoii pabote
7
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I1K-6 + +

6. UnTepakTuBHbIE MeTOABI U (OPMBI OPraHU3ALUHN 00yUYECHH S

He npenycmorpeno PYII

7. JIabopaTopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabmuma 7. 1| — HanmenoBanue 1aboparopHbIXx paboT

KontponpHas padora,
JloMaiiiHee 3a1anue,
Ortuer no
WHIUBUIYAIEHOMY
3amanno, Koncnekr
CaMOIIOITOTOBKH,
3ammuTa oTuera, OTUeT
1o 1abopaTopHOi
pabore, 3amura
KYPCOBBIX TIPOEKTOB
(pa6ot), PacueTnas
pabota, Tect, OTueT o
KypcoBoii pabote

®dopmupye
Tpynoe MBIE
HasBanns paznenos HaumeHnoBanue 1a00opaTopHbIX padOT | MKOCTb,
q KOMITETEHI]
uu
4 cemecTp

4 Maremarnyeckoe onrcaHue IIpakTrka anmapaTypHOro aHaJn3a 1 OIIK-2,
pPaZOCUTHAJIOB C Pa3JIN4YHBIMHU CUTHAJIOB BO BPEMEHHON U YaCTOTHOM I1K-6
BUJIaMH MOAYJISLIUN obnactax

HccnenoBannue CeKTpOB yIPaBIAIOLIINX 1

CUTHAJIOB

ITpoxokaeHne ynpasisitOIIMX CUTHATIOB 2

yepes JIMHEHHbBIE e

Hroro
Hroro 3a cemectp

5 cemecTp
5 MareMaTH4ecKoe OIMUCaHue HccnenoBanre HEMMHEWHOTO YCUIIUTEISA 1 OIIK-2,
HEJIMHENHBIX LENed U METOJIOB UX Y YMHOXKUTEIS YaCTOTHI [1K-6
aHanusa Wroro 1
6 MaremaTn4eckoe ONMCaHne AMITTUTYTHBIA MOTYTISITOD OIIK-2,
HWCKPETHBIX CUTHAJ i -

Juackpe ¢ OB H HierneH HccenenoBanne 1eTEKTUPOBAHUS 2 IIK-6

Hroro 3a cemecTp

AMIUTUTYIHO-MOIYIIMPOBAHHBIX
KoJre0anuit

Hroro

Hroro

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HanMeHoBaHMEe MPaKTHUECKUX 3aHATHIA (CEMUHAPOB) MPHUBEICHO B Tabmuiie 8.1.

8
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Tabnuma 8. 1| — HaumeHoBaHMe MPAaKTUYECKHUX 3aHATHH (CEMUHAPOB)

dopmupye
. | Tpynmoe MBbIE
HanmeHOBaHME IPAaKTUUECKUX 3aHATUN
Ha3Banus pa3zaenos MKOCTb,
(cemuHapoB)
q KOMIIETEHI]
un
3 cemecTp
2 Maremaru4ecKoe ONHUCaHnue OnpeneneHyue BpEMEHHbBIX U 1 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB CIIEKTPAJIbHBIX XapaKTEPUCTUK I1K-6
NIEPUOJNYECKUX CUTHAJIOB
[IpakTrka NprMEHEHHS OIIEpaTOPHOro U 1
BPEMEHHOI'0 METOJ0B JJIs pacuera
MIPOXOK/ICHHS] CUTHAJIOB Yepe3 JINHEUHbIE
AIEKTPUYECKHUE LEIU
OrnpezeneHne CreKTpaIbHbIX 1
XapaKTEPUCTUK HENEPUOAUIECKHUX
curHajioB. TeopeMsl O ClIeKTpax
Hroro 3
3 [IpoxoxaeHue aHanoroBbIX [IpakTrka npUMEHEHUs] BPEMEHHBIX 1 OIIK-2,
CUTHAJIOB Yepe3 JIMHEHHbIE METOZOB JJIsI pacuera POXOXKACHUS I1K-6
anekrpudeckue memnu (JIDLI) curHaios uepes JIOL]
Hroro
Hroro 3a cemecTp
Hroro

9. CamocrosiTeibHasA padoTa
Bunsr camocTosiTensHONH paboThI, TPYAOEMKOCTh M (DOPMHpYEMbIE KOMITETCHIINU TIPEICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHON paboThl, TPYIOEMKOCTh U (hOpMUpYEMble KOMITETEHIIUU

Dopmupy
Tpyno
. eMbIe
Bunbl caMOCTOSITENIBHONW ~ €MKOCT
Ha3Banus pa3znenos DopMBbI KOHTPOJIA
paboThI b,
,  Kommeren
1017071
3 cemecTp

1 BBenenune [TpopaboTka JTEKITMOHHOTO 4 OIIK-2, Koncmoekr

Marepuana [TK-6 CaMONOJrOTOBKH, TecT

Uroro
2 Maremaruyeckoe [ToxroroBka k 6 OIIK-2, JlomamiHee 3a1aHue,
OIMCAaHUE aHAJIOTOBBIX [IPAKTUYECKUM 3aHATHUSIM, [1K-6 Koncnekr
CUTHAJIOB CeMHUHapam CaMONOJTOTOBKH,

TToaroToBKa K 1 Pacuernas pabora, Tect

MPaKTUYECKUM 3aHATUSIM,

CeMHHapam

[TpopaboTka JTEKITMOHHOTO 4

Marepuana

Utoro 11
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3 IIpoxoxneHue IToaroroBka k 6 OIIK-2, JlomamHee 3agaHue,
AHAJIOTOBBIX CUTHAJIOB [IPAKTUYECKUM 3aHATHSM, I1K-6 Koncnexr
yepes JTUHEIHbIe ceMuHapam CaMOTIO/ITOTOBKH,
Z-)JJIICC_I)(TpI/I‘-IeCKI/Ie enu TToroToBKa K 1 Pacuernas pabora, Tect
(JI5L) MPAKTHYECKUM 3aHATHIM,

ceMUuHapaMm

[TpopaboTka JIEKITMOHHOTO 4

Marepuasa

Hroro 11
Hroro 3a cemectp 26

4 cemectp

4 MaremaTtudeckoe BrinonHeHre KOHTPOJIbHBIX 2 OI1IK-2, JloMarHee 3aganue,
OMHMCaHUE PAJMOCUTHAJTIOB PaboT ITK-6 3amura otuera, Koncnekr
C pa3NUYHBIMU BUIAMH TToAroToBKa K 12 ;){aMOHOI[l“OTOBKI/Ié
MOAyTIALIH MPAKTHYCCKUM 3aHATHSIM, OOHTPOJH’HM pabota,

ceMUuHapaMm THeT 1o

WHIUBUIYAILHOMY

[TpopaboTKa JEeKIMOHHOTO 6 3aanmio, OTYET 1o

Marepuaja naboparopHoii pabore

[TpopaboTka JIEKITMOHHOTO 0

Marepualia

[TpopaboTKa JIEKITMOHHOTO 0

Marepualia

[TonroroBka k 14

nmabopaTopHBIM paboTam

Odopmienre 0T4eTOB 1O 6

nabopaTopHBIM paboTam

BerlnonHeHne KypcoBoro 20

npoekTa (paboThbl)

Htoro 60
Hroro 3a cemectp 60

[TonroroBka u caaua 3adeTa 4 3auer

5 cemecTp

5 Maremarudeckoe IToaroroBka k 12 OIIK-2, JlomalHee 3agaHue,
OMHMCAHKUE HETMHEWHBIX  TMPAKTUYECKUM 3aHSTHUSIM, ITK-6 3amuTa otyera, KoHcrekt
LETIe U1 METO/IOB MX CeMUHapaMm CaMOIOATrOTOBKH, OTUeT
anaimmsa [TpopaboTka JIeKIIMOHHOTO 4 1o HHﬂHBI/g[yaHBHOMy

Mareprana 3aanio, OT4er 1o

naboparopHoii pabore,

OdopmieHne oT4eToB 1o 7 Pacuernast paGora

nabopaTropHbeIM paboTam

BeimonHeHne KypcoBoro 23

npoekTa (paboThl)

Utoro 46
6 Maremarnueckoe BeltosIHEHYE KOHTPOJIBHBIX 2  OIIK-2, JomamHee 3aJaHue,
OTIMCaHUE JUCKPETHBIX pabor I1K-6 3amura KypcoBBIX
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CUTHAJIOB U IIETICH [TonroroBka k 12 MPOEKTOB (pador), 3amura
MPAKTHYECKUM 3aHATHIM, otueta, KoHCcmiekT
ceMuHapam CaMOTIO/ITOTOBKH,

KonTposbHas T
[IpopaboTka JIEKITMOHHOTO 4 OO ponbHas pabora,
marepuasa THET 110
VHIWBUIYAILHOMY
OdopmieHre 0TYETOB 110 7 3amanmio, OTYET Mo
11abopaTopHbIM paboTam naboparopHoii paboTte
BrlmioiHeHHE KypCOBOTO 20
npoekTa (paboThl)
Hroro 45

Hroro 3a cemectp 91
IToaroroBka u cmaua 9 DK3aMeH
9K3aMeHa / 3a4era

Hroro 190

9.1. TeMbl KOHTPOJIbHBIX PadoT
Pacuer oTkiMKa Ha BBIXOJI€ TUHEUHOM JIEKTPUYECKOM 1ETIH.
Pacuer cniekTpa TOka Ha BBIXO/I€ HEJIMHEWHOW LIETTH
[IpakTHyeckoe NpUMEHEHHUE TEOPEM O CIIEKTpax
Pacuer xapakrepuctuk mudpoBBIX IIETPOB

NS

10. KypcoBas padora (mpoekr)
TpynoeMKoCTh ayIUTOPHBIX 3aHATHH W (QOpPMUpyeMble KOMIETEHIIMM B pPAMKaxX BBITIOJTHEHUS
KypcoBoii paboThl (mpoekTa) npeacrapieHs! Tadbmuie 10.1.
Tabmuma 10. 1 — TpymoeMKOCTh ayTUTOPHBIX 3aHATHH W (OPMHpYEeMble KOMIIETEHIIMM B paMKax
BBINOJIHEHHSI KYpCOBOM paboThI (ITPOEKTa)

HanmenoBaHne ayTUTOPHBIX 3aHSITHIA prﬂoefKOCTB’ q;{gfﬂﬁigggﬁ;ﬁ
4 cemectp
[ToaroroBka KypcoBoOit paboThI 2 OIIK-2, I[IK-6
Hroro 3a cemectp 2
5 cemecTp
[ToaroroBka u 3amuTa KypcoBoi pabOThI 4 OIIK-2, [IK-6
Hroro 3a cemecTp

10.1 TembI KypcoBBIX padoT
[TpumepHas TemMaTuka KypCcoBBIX paboT (IPOEKTOB):
—  Amnanoroasi 00pabOTKa CUTHAJIOB;
—  AHanorosas U JUCKpeTHas 00paboTKa CUTHAJIOB;
—  JluckpetHasi 00paboTKa CUTHAJIOB U IU(poBasi (GUIBTPALIHSL.

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

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE o0ecredeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa
1. Pagmorexnmyeckue nenu u curHaibl. Yacts 1 Teopus curHanoB u JIMHEHHBIC 1eTH: Y4eOHOE
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnexkrpoHHsli pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/2798, nara obpamenus: 06.03.2017.
2. Paguorexnuueckue 1enu U curraibl. Yacts 2 JluckperHas oOpaboOTKa CUTHAIOB U LU(ppOBas
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¢unpTpanus: YyeOHoe mocobue / Kaparaea H. A. - 2012. 257 c. [DnextpoHHbIi pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/2799, nara o6pamenus: 06.03.2017.

12.2. lonoiHUTEIBHAS JTUTEPATypa

1. Tonoporckuii 1.C. PaguorexHuueckue eNU U CUTHAIBI: y4eOHOE MmocoOue Juisi By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udmmuoreke TYCVYP - 3 9k3.)

2. backakop C.H. PaguoTexHuueckue nenu u curdansl. M.: Beicmi. mikoma, 2003.-462c¢. (Haaudue
B oubimmoteke TYCVYP - 69 5k3.)

3. Cubepr Y.M. lemnu, curnansl, cucremsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U1.336¢.
(mammuue B 6ubimoteke TYCVYP - 39 3k3.)

4. Cubept Y.M. lemnu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U2.360c.
(manmmuue B 6ubimoteke TYCVYP - 32 3k3.)

12.3 YueOHO-MeTOoAHYECKHE MOCO0Us

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre MOco0us

1. Pamuorexamueckue nernu u curHaibl. Yacts 1 Teopus curHanoB u IuHEHHBIC 1enu: Y4eOHO-
Metoaunueckoe nocodbue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnekTpoHHBII pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/2790, nara obpamenus: 06.03.2017.

2. Panuorexnuueckue nenu u curnansl. Y. 2 HenuneitHas paguorexHuka: Y4eOHOE METOAUYECKOE
nocobue / Kamunckuii B. JI., TensmyxoBckast JI. U. - 2012. 27 ¢. [DnekTpoHHbIN pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2791, nara o6paruenus: 06.03.2017.

3. Pammorexnmveckue uenu u curHaibl. JluckperHas oOpaOoTka CUTHAIOB W mHQpoBas
¢bunsTpanus: Meronuyeckue yKkazaHus 1O BBIIOTHEHUIO KypcoBoii pabotsl / Kaparaera H. A. - 2012. 70 c.
[DnexTpoHHbIid pecypc] - Pexxmm pocryma: https://edu.tusur.ru/publications/2792, nara oOparmieHus:
06.03.2017.

4. PamuorexHuveckue menu W curHanel. Yacte 1: JlabopaTopHBI TPAKTHKYM TIO KypCy
«PagrorexHu4ecKkue Menu U curuainely. Teopus curaanos. / Kaparaesa H. A., boromonos C. U. - 2013. 36
c. [DOnextponnslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3417, nmara oOpatieHus:
06.03.2017.

5. Pammorexnmueckwe menu W curHaibl. Yacte 2: JlabGopaTopHBId MPAaKTUKyM IO KypCy
«PannoTexHuueckue 1enu U curaaiasly. Hemnnelinele nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
29 c. [DnextponnsbIil pecype| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, mara oOparieHus:
06.03.2017.

6. PamuorexHudYeckwe TeMM W CUTHAIBI: MeETOOUYECKUE YKa3aHWs TI0 OpraHW3aIluu
camocTosiTennbHONU padoTsl / boromonos C. U. - 2012. 25 c. [OnekrpoHHBIi pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1638, nara oopamenus: 06.03.2017.

MeTtoaudeckie yKazaHus MO MPAKTHYECKUM 3aHATHSAM U CAMOCTOSITeJIbHOI padoTe, HEOOXOTUMON st
YCHENIHOTO M3Y4YeHHUS TEOPETUYECKOTO0 MaTepuala, BBIMIOJHEHHS pacueTHO-TpadUuecKux 3aJaHui,
NPUBE/ICHBI B y4eOHO-METOqHUYeCKUX mocoousx (cM. myHKT 12.3.1. [1,2]) u y4eOHbIX MOCOOUSIX (CM. MyHKT
12.1. [1]):

Kaparaeea H.A. PagmorexHwmueckue IMeNMM W CHTHAJBL. Teopus CHUTHAIOB W JIMHEWHBIE memw [IpakTtudeckue
npuwiokenus 2.9 ctp.46-55; 5.6 ctp.114-121; 6.4 c1p.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS

VY4eOHo-MeToIuYeCKHEe MaTepUabl Al CAMOCTOSTENbHON U ayTUTOPHOM paboThl 00ydarouXcs U3
quciaa WMHBAJIMJOB MPENOCTaBIAIOTCS B (oOpMax, aJanTUPOBAHHBIX K OTPAHUYECHUSM HUX 3[0pPOBbI U
BOCHPUATHS UH(DOPMAITUH.

JL1s1 M1 ¢ HAapYIIeHUSIMH 3PeHusI:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHON (hopMe YBETUUEHHBIM MIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH cJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (opme.

JI1s1 1M1 ¢ HApYLIEeHNSIMH OIIOPHO-ABUTIaTeJIbLHOIO aNnapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA;
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- B TIe4aTHOU (opme.
12.4. Pecypcsol cetn UHTEpHeT

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBbI M TPedyemMoe NporpaMMHoOe
obdecneuenue
1. KomMmbroTepHbIH J1a00paTOPHBIH MPAKTUKYM 110 Kypcey "PamnoTeXxHuueckue menu U CUrHaibl" —
M.: BHTULI, 2008. - Ne50200800874 (CBunerennctBo Ne 10434 06 orpacieBoil peructpanuu pa3paboTKu
B «OtpacneBoMm ¢QoHme anroputMoB u mporpamm» ot 25.04.2008 MockBa) Pexum pocryna:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.

13. MarepuajibHO-TeXHUYECKOe o0ecreyeHHne TUCHUILTHHBI
13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 U CIIATIINHbI

13.1.1. MarepuajibHO-TeXHHYECKOE o0ecneyeHue /sl JJeKUMOHHbIX 3aHATHI
Jns mpoBeneHUS 3aHATUN JICKIIMOHHOTO THIA, T'PYNIIOBBIX M HWHIWBHUIYAJIbHBIX KOHCYJIBTAIIUH,
TGKYIIICFO KOHTpOJISI 158 HpOMG)Ky’l'O‘IHOﬁ arrecraguun HCHOHLSYGTC?I y‘Ie6Ha$I ay,I[I/ITOpI/ISI, C KOJIMYECCTBOM
MOCaI0uHbIX MecT He MeHee 40, 00opynoBaHHAas TOCKOM U CTaHAAPTHON yueOHOU MeOeTbIO.

13.1.2. MatepuajibHO-TeXHHYEeCKOe o0ecrevyeHue I NPAKTHYEeCKUX 3aHATHI
Jis mpoBeneHHs] MPAKTUYECKUX (CEMHUHAPCKHUX) 3aHATHH HCHOJBb3YeTCs ydeOHas ayauTopus,
pacniosioxkenHas 1o agapecy 634034, Tomckast obnacts, . Tomck, Bepmmnauna ynuna, a. 47, 3 stax, aymu.
318. CocraB obopynoBanus: Yuebnas mebenb; Jlocka MarHuTHO-MapkepHas -1mrt., 16 pabounx craHiuii Ha
6aze mpoueccopoB Intel Core 15; quaronans monutopoB 24", Onepanuonnas cucrema: Microsoft Windows
7

13.1.3. MarepuaJjibHO-TeXHHYECKOe oOecriedeHne 1JIs Ja00paToOpHbIX padoT

Jns  npoBeneHus — J1a0OpATOpHBIX — 3aHATUM  UCHOJB3yeTcd  y4eOHO-HCCIIEAO0BATENbCKas
BBIUMCIIUTENbHAS J1a0oparopusi, pacroyiokeHHas mo azapecy 634034, Tomckas oOmacte, TI. Tomck,
Bepmmnuna ynmuna, a. 47, 3 srax, ayn. 314. 16 pabounx cranimuii Ha 6a3e npoueccopos Intel Core 15;
auaroHanb MOHMTOpoB 24", OnepaunonHas cuctema: Microsoft Windows 7 IIporpammuoe oGecrnieueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.1.4. MarepuajibHO-TeXHHYeCKOe obecreyeHue VIl CaMOCTOSATeJIbHOI padoThl

I[J'IH BBITIOJTHCHUA CaMOCTOSITEIILHOU pa60TBI HCIIOJIB3YCTCA y‘le6HO-I/ICCJ'Ie)10BaTCHLCKa${
BBIUMCIIUTENbHAs Jlaboparopusi, pacroyiokeHHass mo azapecy 634034, Tomckas oOmacte, I. ToMmck,
Bepmmnuna ynuna, a. 47, 3 stax, ayn. 314. 16 pabouux craHuuii Ha 6a3ze mpoueccopos Intel Core i5;
nuaroHanb MOHUTOpoB 24", OnepaunonHas cuctema: Microsoft Windows 7 IlporpammHoe obecrnieueHue:
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. MarepuajJibHO-TeXHHYeCKOe o0ecnedeHre TUCHUIIIHHBI VISl JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTIMU 32]0p0Bl)Sl

OcBoenne aucuurauHbl guramu ¢ OB3 ocymiecTBisieTcss ¢ UCMOIB30BaHUEM CPEICTB OOyueHUs
O0OIIIEro M CIIEUAIbHOIO Ha3HAYCHUS.

[Ipu oOyuyeHWH CTYIEHTOB € HAPYUIEHUSIMH CJIyXa TMPEIyCMOTPEHO HCIOJIb30BaHUE
3By1(0yCHJ'IPIB310H.[€I>i annapaTypH, MYHBTHMGJIHIZHBIX Cpe)ICTB nu JIpyrI/IX TCXHUYCCKUX CpeHCTB
npuema/mnepenadn yueOHoi nH(opManuu B JOCTYMHBIX (opMmax Ui CTYACHTOB C HAPYHICHUSMH CIyXa,
MO6I/IJ’IBHOI7[ CUCTCMBbI o6yquH51 HJIA CTy,)IeHTOB C UHBAJIMJHOCTHBIO, HOpTaTHBHOﬁ I/IHJIyKIII/IOHHOI\/’I CUCTCMBI.
VY4eOHast aynmuTopus, B KOTOPOH 00ydaroTcs CTYASHTHI ¢ HapyIIeHHEeM ciyxa, 000pyaoBaHa KOMIBIOTEPHOMN
TEXHHUKOM, ayTMOTEXHUKOU, BUACOTEXHUKOM, STIEKTPOHHOM TOCKOW, MYJIBTUMEININHON CUCTEMOM.

[Ipu o0OyueHUM CTYICHTOB € HAPYLIEHHSIMH 3PEHHSIMH TPEIYCMOTPEHO WCIOIh30BAHUE B
JIEKIIMOHHBIX M YU4E€OHBIX ayAUTOPHAX BO3ZMOXKHOCTH MPOCMOTpA YAAJICHHBIX OOBEKTOB (HarpuMep, TEKCTa
Ha JIOCKE WM cllaiijla Ha 3KpaHe) MPpHY MOMOILY BUICOYBEIUUHUTENEH JUIsl YIaJIEHHOTO TPOCMOTpa.
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[Ipu oOyueHHH CTYICHTOB € HApPyLIEHUSIMH ONOPHO-ABHIaTeJbLHOI0 ANNapara HCIOIb3yIOTCS
aJIbTEpHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMM M ApPYrHue TEXHUYECKHE CpEACTBA Ipuema/mepenadu
yueObHOll MH(popManuu B JOCTYHNHBIX (opMax Ui CTYACHTOB C HAapyLUICHUSMHU OIOPHO-IBUTATEIHLHOTO
anmnapara, MOOMJIBHOM cucTeMbl 00ydeHUs 1J1s1 JIFOIEN C HHBAIUHOCTBIO.

14. ®oHja OLEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEeHIalluu
@DOHJT OLICHOYHBIX CPEICTB W THUIOBbIE KOHTPOJBHBIC 3a/aHUS, HCIOJb3yEeMbIE MJISl OLICHKHU
c(hOpPMUPOBAHHOCTH M OCBOCHHS 3aKPEIUICHHBIX 33 TUCITUTUIMHOW KOMIIETCHIIUN TIPU MIPOBEICHUH TEKYIIICH,
MIPOMEKYTOYHOM aTTecTalry O JUCHUILIMHE MPUBEACH B MIPHIOKEHUU K paboyeil mporpamme.

14.2 TpeGoBaHusi K (pOHIY OIIEHOYHBIX CPEICTB JJIS JIMI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
I[JISI CTYHGHTOB C HWHBAJINIHOCTBIO HpeHyCMOTpeHBI JOITOJIHUTCIBHBIC OLICHOYHBIC CpeI[CTBa,
MePEYCHb KOTOPBIX YKa3aH B TaOJHIIE.

Taﬁmma 14 — I[OHOJIHI/ITCJILHI)IG CpeacTea ONCHUBAHUA 1JISA CTYI€HTOB ¢ MHBAJHIHOCTBIO

Bunl 1OIIOIHUTEILHEBIX OLIEHOYHEIX @opMbI KOHTPOJISI U OLIEHKHU

KaTCFOpI/II/I CTYACHTOB
CpCacCTB PE3YIbTATOB 06y‘~ICHI/IH

TecTbl, NMCEMEHHBIE CAMOCTOSTENILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C napyueHusaMu
ciyxa

[IpenmyI11eCTBEHHO MUCbMEHHAs
MpoBepKa

C mapymenussmu  CobecezoBaHme IO BOIPOCaM K 3a4eTy, [IperMyInecTBeHHO yCTHAs TPOBEpKa

3pEeHUs ONpocC MO0 TEPMUHAM (MHAMBUYaTIHHO)
C HapyleHUsIMU Pemienne qucTaHIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIC Pa0OTHI, MUCBMEHHBIE  [IperMyIIeCTBeHHO JUCTAaHIIMOHHBIMU
JIBUTATEJIbHOTO CaMOCTOSITeNIbHBIE pabOThI, BOIIPOCHI K METOJIaMU

anmapara 3a4eTy

C orpannueHusiMu o  TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
00IIeMEeTUITUHCKUM paboThI, BOTIPOCHI K 3a4ETY, METOJIaMH, UCXO/ISl U3 COCTOSTHUSA
MOKa3aHUsIM KOHTPOIIbHBIE PabOTHI, YCTHBIC OTBETHI = OOYYaIOIIErocsi Ha MOMEHT MPOBEPKH

14.3 MeToanyeckue peKOMeHAALMHU 110 OLIeHOYHBIM CPeACTBaM /IS JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpenycmarpuBaeTcst 4OCTyIHAs opma MpeI0CTaBICHUS 3aJaHU OLIEHOYHBIX
CPEICTB, @ UMEHHO:

— B Me4aTHOM (opme;

- B [le4aTHON (hopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IIpeI0CTaBIIEHUE 3aJJaHHsI C UCIIOJIB30BAaHUEM CYp/I0TIEPEBO/IA.

CryneHTaM ¢ MHBaJIMJIHOCTBIO YBEIMYMBAETCA BpPEMS Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BONPOCHL. J[s1 TakMX CTyIEHTOB IMpelycMaTpUBaeTcsl AOCTyNHas ¢opMa MPelIOoCTaBICHUsS OTBETOB Ha
3aJlaHus, a UMEHHO:

— MACbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCMOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- MPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oleHMBaHUS PE3YJIBTATOB OOY4YEHHS WHBAJIMJOB IO JUCUUIUIMHE MpPEAyCMaTpuBaeT
npefocraBieHue nHGopmauu B popmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HMX 370POBbS U BOCIPHUATHUS
nHpopmaruu:

JI1s1 JIMI ¢ HApYLIEHUSIMM 3PeHUsI:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
14
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- B IIe4aTHOU (hopMe YBETMUEHHBIM IIPHUPTOM.

JI1s1 IM1 ¢ HApYLIEHUsIMM CJIyXa:

- B (hOpMeE DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoOM (hopme.

JlJ1s1 JIN1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOTO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B Ie4aTHOM (hopme.

[Tpr HEOOXOMUMOCTH UIsi OOYYAIOUIMXCS ¢ WHBAJIUIHOCTHIO MPOLEAYpa OLECHHBAHUS PE3YIBTAaTOB
00y4eHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.

15
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Ipuioxkenue 1
MUHHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[Ipopekrop no yueGHOMI paboTe
I1. E. Tposin
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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
3a/aun (3aJaHusi), KOHTPOJIbHbIE pabOThI, TECTHI U AP.) U METOIOB UX MCIIOJIb30BaHUS, MPEeIHA3HAUEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3YJAbTaTOB OOYUCHHUS.

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

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

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

I1K-6 TOTOBHOCTBIO BBITIOJIHATH PacyeT 1 JlomxeH 3HaTh - OCHOBHBIC 3aKOHBI
MIPOEKTUPOBAHUE JETAIICH, Y3JI0B U YCTPOMCTB  €CTECTBEHHOHAYYHBIX TUCLIUILINH
PAIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C  IIPUMEHUTENHHO K MPOo(hEeCCHOHATBHON
TEXHUYCCKHUM 3aJaHHEM C HUCII0JIb30BaHHUEM JIESITEILHOCTH; - METOJBI MaTEMaTUIECKOTO
CpEACTB aBTOMAaTH3alluU MPOCKTUPOBAHUS aHaJiu3a, YKCIIEPUMEHTAIIBHOTO

MCCIIEOBAHUS M KOMIIBFOTEPHOTO

MOJICJIMPOBAHUS PATUOTEXHUYECKUX

CUTHAJIOB U LIETIEH; - OCHOBBI TEOPUU

CIIEKTPaJIbLHOIO aHAJIN3a

JIETEPMUHUPOBAHHBIX CUTHAJIOB; - TOYHBIE

¥ TPUOIMHKCHHBIC METOJIbI pacyeTa

JIETEPMUHUPOBAHHBIX CUTHAJIOB Ha BBIXOJE

JUHEHHBIX YaCTOTHO-U30HpaTeIbHBIX

IIEIICi; - OCHOBHBIC METOABI aHAIN3a

npeoOpa3oBaHU JETEPMUHHPOBAHHBIX

CUTHAJIOB B HEJIMHEHHBIX MENAX; -

CPEACTBA TEOPETUYECKOTO,

KOMITBIOTEPHOTO U 3KCIEPUMEHTAIIBHOTO

UCCIIeZIOBaHUS MTPeoOpa3oBaHu

JIETEPMUHUPOBAHHBIX CUTHAJIOB B

OCHOBHBIX (DYHKITMOHANBHBIX y3JIaX

MH(POKOMMYHHUKAITMOHHBIX CUCTEM CBSI3H. ;

JlomkeH yMeTh - OMUCHIBATh M OOBSICHATH

MPOLECCHI B INHENHBIX U HEJTMHEHWHBIX

PAIUOTEXHUYECKUX LIENAX, CTPOUTD UX

MOJIEJIH, PEIIaTh 3aJa4d; - PACCUYUTHIBATH U

U3MEPATDH CIEKTPAIIbHBIE XapaKTEPUCTUKU

AQHAJIOTOBBIX U JJUCKPETHBIX CUTHAJIOB; -

pacCYUTHIBATD U U3MEPATH YACTOTHBIE U

BPEMEHHBIE XapaKTEPUCTUKHA aHATIOTOBBIX

JIMHEHUHBIX IeTeH; - ONMCHIBATh U

OOBSCHSATH MPOIECCH B OCHOBHBIX

(YHKITMOHATBHBIX y371aX

MH(POKOMMYHHUKAITMOHHBIX CUCTEM CBSI3U

BO BPEMEHHOU M YaCTOTHOM 00MacTsX. ;

JlomxeH BnageTh - HaBbIKAMH

IUIAHUPOBAHUS U NPAKTUYECKOTO

BBITIOJIHCHMS IEHCTBUM, COCTABIISIONINX

YKa3aHHbIC YMEHHUS B OTBEJIECHHOE HA

BBINOJHEHHE KOHTPOJIBLHOTO 3aJaHUsl

BpEMS; - HaBbIKaMU camMOaHaju3a

pe3ybTaToB, B YaCTHOCTH, HABBIKOB

OIIK-2 CIOCOOHOCTBIO BBISBJISATH €CTECTBEHHO-
HAYYHYIO CYITHOCTb MPO0JieM, BOSHUKAIOLINX B
xo7ie Mpo(heCCUOHALHOMN JESITEIIbHOCTH,
MPUBJIEKATh IJIs1 UX PELIEHUs
COOTBETCTBYIOIINN (PU3NKO-MaTEMaTHIECKHIA
anmnapar
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OO01mpre XapakTEepUCTUKU IOKa3aTeleldl M KPUTEPUEB OLICHMBAaHUS KOMIIETEHIIMM Ha BCEX JTamax

IpUBEICHBI B Ta0OmuIe 2.
Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeIe U KpUTEpPHUEB OLIEHUBAHUS KOMIIETEHIIUA 10 dTarnam

Tloka3arenu u
KpUTEpUHU

OTinu4HO (BBICOKHI
YPOBEHB)

Xopormio (6a30BbIit
YPOBEHB)

3Harb

Ob6namaer hakTUYECKUMU
U TEOPETUYCCKUMH
SHAaHUAMU B IIPCACIax
U3y4aeMoil 001acTH ¢
INOHUMAHHUEM I'PAHUIL]
IPUMEHUMOCTH

3Haer (akThl, IPUHIIHIIHI,
IIPOILIECChI, 00IITHE
MOHSITHSI B TIpeIeiax
u3y4aeMoii o01actu

YMmern

OO6namaer Auara3oHOM
NPAaKTUYCCKUX YMCHHUH,
TpeOyeMbIX I Pa3BUTHS
TBOPYECKUX PEIICHHIH,
abcTparupoBaHus
npoOiem

OO6namaeT Auana3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMbIX Ui peIlIeHUs
OTIpE/ICIICHHBIX TTPOOJIEM B
00J1aCTH MCCIIEIOBAHUS

MaTreMaTHYEeCKOro aHaJIu3a CUTHAJIOB U
PaIrOTEXHUYECKUX LEIEN C
HCIIOTH30BAaHUEM COBPEMEHHBIX
BBIYMCIIUTENIbHBIX CPEJCTB; - HABBIKAMU
TEOPETHYECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHMM MPeoOpa3oBaHUil CUTHAJIOB
B PAJIMOTEXHUYECKUX IIEIAX B PAMKax
(hM3HUECKOTO FIKCIIEPUMEHTA U
KOMITHIOTEPHOTO MOJACIUPOBAHUS. ;

Bnanets

KonTponupyet padorty,
MPOBOJIUT OLICHKY,
COBEPILIECHCTBYET IEUCTBUSA
paboThI

beper oTBETCTBEHHOCTSH 3a
3aBeplIeHHE 3a71a4 B
UCCIICIOBaHNUM,
npucrocalliuBaeT CBOe
ITIOBECACHUEC K
00CTOSITENILCTBAM B
pelieHny nmpoodiem

VnosnerBoputensH O6nagaer 6a30BbIMU OO6nagaeT OCHOBHBIMHU Paboraer npu npsmMom
0 (TOpOroBBIN OOLIMMH 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HaOJIOACHUN
YPOBEHB) JUTSI BBITTOJIHEHUS TIPOCTBIX
3ajaq
2 Peasimzaumsi KoMreTeH Mt
2.1 Komnerenuus IIK-6
ITK-6: TrOTOBHOCTBIO BBINIOJHATH pPACYET U MPOEKTUPOBAHHUE JAETANEH, Y3JI0B M YCTPOMCTB

PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBHHM C TEXHHYECKHM 33JlaHUEM C WCIOJIh30BAHHEM CPEICTB
aBTOMAaTH3allMK TPOESKTUPOBAHUS.

Jlist popMHUpOBaHUST KOMITETEHITUH HEOOXOIMMO OCYIIECTBUTH PsJl ATAIOB. DTaIbl ()OPMUPOBAHUS
KOMITETEHIIMH, TPUMEHSEMbIe [UJIsi J3TOrO BUIBl 3aHATHA H HCIONb3yeMbIE CPEACTBAa OICHUBAHUS
MIPE/ICTABJICHBI B Ta0uIIe 3.

Tabnuua 3 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U UCIIOIb3yeMbIe CPEICTBA OIICHUBAHUS

Cocras 3HaTh Ymern Branets
Coneprxanue aJTOpPUTMBI pacuera u IIPOBOJUTH PACUETHI U METOIUKAMHU pacyera 1
JTaIoB IIPOEKTUPOBAHMS I€TANIEH, TMPOEKTHUPOBAHUE ACTAIEH, NPOECKTHUPOBAHUS JETajeH,

y3JI0B U YCTPOUCTB
PagOTEXHUYECKUX
CHUCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM;

y3JI0B U yCTPOUCTB pajivo-
TEXHUUYECKHUX CHCTEM B
COOTBETCTBUH C
TEXHUUYECKUM 3aJIlaHUEM;

y3J10B U YCTPOUCTB
PaguOTEXHUYECKUX
CHUCTEM., HaBBIKaMH
IIPOCKTUPOBAHUS Y3JIOB U

METOANKHU HCIIONIB30BaTh CPEJICTBA  YCTPOWCTB

MPOCKTUPOBAHUS aBTOMATH3AINH PAAMOTEXHUYECKUX

pPaIuOTEXHUUYECKUX MPOEKTUPOBAHUS JIS CUCTEM C UCIOJIb30BaHUEM
18
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Bunwl 3anstuit

YCTPOMCTB M CUCTEM C
HCIIOJI30BAHUCM CPCACTB
aBTOMaTHU3aIuu
MPOCKTUPOBAHMUS.

o JlaGoparopHbie
paboThI;

o Jlexkuuu;

e CamocTosiTenbHast
pabora;

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

e [IpakTnueckue
3aHSTHS,

pacuera u
MPOEKTUPOBAHUS IETAJIEH,
Y3JI0B M YCTPOMCTB
PAIMOTEXHUYECKUX
CHCTEM.

e JlaGoparopHbie
paboTsr;

o Jleknuu;

e CamocTosiTenbHast
pabora;

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

e [IpakTnueckue
3aHSTHS,

CPEIICTB aBTOMaTH3aIlun
MPOCKTUPOBAHMSL.

e JlaGopatopHbie
paboThr,

e CamocTosiTeNnbHas
pabora;

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

Hcnonp3yemslie
CpeacTBa
OLICHUBAHUS

®opMynupoBKa MoOKa3aresaeil 1 KpUTepreB OLIEHUBAaHUS JAHHON KOMIETEHIIMH MTPUBEIeHA B TaOIUIEe

4

e KonrtponpHas pabora;
e JlomalHee 3aJaHUE;
e Ortuer 1o
naboparopHoii paboTe;
e OTyeT no
WHIUBUAYAIbHOMY
3a/IaHHIO;

e Pacuernas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

o TecT;

e OTtuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

e KoHuTponbHas paboTa;
o JlomaiHee 3a7aHue;
e Ortyer no
naboparopHoii pabore;
e Ortyer no
UHIUBHUIYaJIEHOMY
3a/IaHHIO;

e 3ammTa KypcoBbIX
POEKTOB (pabdoT);

e Pacuernas pabora;
e KoHncnekr
CaMOIIOITOTOBKH;

o TecT;

e OTuer no KypcoBoii
pabore;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabora
(IpoexT);

Tabnuna 4 — [Mokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax

Cocrasn

OTIn4YHO
(BBICOKHUH YPOBEHB)

3Harb

e 00OCHOBBIBAET
AJITOPUTMEI pacdye€Ta u
MIPOEKTUPOBAHUS
JeTaJiel, y3JI0B 1
YCTPOMCTB
PAAUOTEXHUYCCKUX
CUCTEM B COOTBETCTBHUU C
TEXHUYECKUM 3a/IaHUEM;
® aHaNU3UPYET
METOJIUKHI

YMmeTh

® I'paMOTHO ITPOBOAUT
pacueTsl u
IIPOEKTHUPOBAHHE
JIeTaJIel, y3JI0B U
YCTPOMCTB
PAAUOTEXHUIYCCKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM;
® YBEPEHHO IIPUMEHSET
CpCACTBa aBTOMATU3alluN

e JlomariHee 3aJaHue;
e Ortyer no
naboparopHoii paboTe;
e Ortuer no
WHIUBUAYAIEHOMY
3aJJaHHIO;

e 3amuTa KypCOBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

Bnanets

® YBEpPEHHO BJaJIeeT
METOJIMKAMH pacyeTa u
MIPOEKTUPOBAHUS
JeTaliel, y3JI0B U
YCTPOMCTB
PAIUOTEXHUYCCKUX
CUCTEM;

e ¢ cBOOOIHO
HCIOJIB3YET IPUEMBbI
IIPOEKTUPOBAHUS y3JI0OB U

CornacoeaHa Ha noptane N2 16709

19




Xoporo (6a30BbIii
YPOBECHb)

MIPOEKTUPOBAHUS
PAAUOTCXHUYCCKUX
YCTPOMCTB M CUCTEM C
HCIIOJIb30BAaHUEM CPEJICTB
aBTOMAaTH3aluH
MIPOEKTUPOBAHUS;

® [IOHMMAET AITOPUTMBbI
pacuera u
MIPOEKTUPOBAHUS
JIeTaJIeH, Y3JI0B 1
YCTPOMCTB
PaIMOTEXHUYECKHUX
CHCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJJaHUEM;

MIPOEKTUPOBAHUS JIJISI
pacuera u
MIPOEKTUPOBAHUS
JIETAJIEH, Y3JIOB U
YCTPOMCTB
PaIUOTEXHUYECKHUX
CHUCTEM,;

® CaMOCTOSITEIILHO
MIPOBOJUT PACUYETHI U
IPOEKTUPOBAHUE
JIETAJICH, Y3JIOB U
YCTPOMCTB
PaIUOTEXHUYECKHUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;

YCTPOMCTB
PaAuOTCXHUYCCKUX
CHCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTH3aluU
MIPOCKTUPOBAHMS;

® BJaJIeET METOUKAMU
pacuera u
MIPOEKTUPOBAHUS
JIeTaJIeH, y3JI0B U
YCTPOICTB pajuo-
TEXHUYCCKUX CUCTEM,

® UCIOJb3yeT IPUEMBbI
MPOEKTUPOBAHUS Y3JIOB U

IIPOEKTUPOBAHHUS
JIeTaJIeH, y3JI0B 1
YCTPOMCTB paguo-
TEXHUYECKHUX CHUCTEM;

® UMEET NIPEACTaBICHUE
0 METOAMKaX
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
PaaUOTEXHUYECKHUX
CUCTEM;

YCTPOMCTB paguo-
TEXHUYECKHUX CUCTEM;
e ymMmeeT paboTarb Co
CIIPaBOYHOM
JIUTEPATYPOU;

® apryMCHTHUPYET ® KOPPEKTHO MCIIOIb3YET YCTPOWCTB
MOPSI0K CPCACTBA aBTOMATU3AlMU = PAaJHMOTEXHUYCCKUX
MPOCKTUPOBAHHUS IPOCKTUPOBAHHUS JIsT CHCTEM C
PaIuOTEXHUYCCKUX pacyeTa u HCIIOJIb30BAaHUEM CPEJICTB
YCTPOMCTB M CUCTEM C HPOCKTUPOBAHUS aBTOMAaTH3aluU
UCIIONB30BaHUEM CPEACTB  JI€TaJIeH, y3J10B U MIPOCKTUPOBAHU,
aBTOMaTu3aluu YCTPOWCTB
MIPOCKTHPOBAHUS, PagUOTECXHUYCCKUX
CHUCTEM;
VAOBJICTBOPUTEIIbH =~ ® BOCHPOU3BOIHUT ® YMCCT NPCIACTABIIATh ® BiaJceT
0 (IIOpPOTOBBIN OCHOBHBIC IPUHIIUIIBI pe3yabTaThl PacyeToOB TEPMHUHOJIOTHEN B
YPOBEHb) pacuera u XapaKTEpUCTUK y3JI0B U obJacTu

IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOKWCTB
PaIMOTEXHUYECKUX
CUCTEM;

® Croco0eH KOPPEKTHO
IIPEJICTABUTh PE3YIbTATHI
pacdera XxapakTEepUCTHK
y3J10B U YCTPOMCTB
CpEACTB
PaIMOTEXHUYECKUX
CUCTEM;

2.2 Komnerenuusa OIIK-2

OIIK-2: cmocoOHOCTHIO BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHUKAIOIIUX B
Xxone TPodeCCHOHATLHOW JEATCIIbHOCTH, TMPHUBICKATh I WX PEIICHUS COOTBETCTBYIOIIMHA (hHU3UKO-
MaTeMaTU4eCKUH armmapar.

st popMHUpOBaHUST KOMITETEHITUH HEOOXOAMMO OCYIIESCTBUTE PSJ ATAMOB. JTaIbl (POPMUPOBAHUS
KOMIIETEHIIMH, TPUMEHSEMbIe [UUIsi J3TOTO BHUIBl 3aHITHA M HCIONb3yeMble CPEACTBA OIEHUBAHUS
MIPE/ICTABJICHBI B TAOIHIIE S.
Tabnuua 5 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U UCIIOIb3yeMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTh YmMmeTh Bnanets
Coneprxanue €CTeCTBEHHOHAYYHYIO BBISBIISITh €CTECTBEHHO- HaBBIKAMU BBISBICHUS
JTAIOB CYITHOCTH MIPoOIIeM Hay4YHYIO CYLIHOCTh CYITHOCTH TIpoOIieM

nepenayn u 00padboTku
CUTHAJIOB B 00J1aCTH

mpo0sieM, BO3HUKAIOIINX B Tepeaadu U 00paboTKH
XoJ1e Tpo(heCCHOHAILHON  CUTHAJIOB; OITBITOM

20

CornacoeaHa Ha noptane N2 16709



PaaNOTEXHUKH; (PUZUKO-
MaTeMaTU4eCKUN anmnapar,
MIPUBIICKAEMBbIN TS

NEeSITETTHHOCTH;
MMPUBJICKATH JJIS1 pCIICHUA
npoOieM nepenadu u

npuBJcUeHUs (PU3NKO-
MaTeMaTH4eCKOTO
arrapara Jiisi pereHus

paboTsl (KypcoBoi
MPOEKT / KypcoBast
pabora);

e [IpakTnueckue
3aHATHS,

paboThI (KypcoBOit
IPOEKT / KypcoBast
pabora);

e [IpakTnueckue
3aHATHS,

peleHus mpoodiemM 00paboTku npoOJieM mepeaadu u
nepenayn u 00padboTKu PAIMOTEXHUICCKUX 00paboTKu paano-
PaIHOTEXHUIECKUX CUTHAJIOB TEXHUYECKHUX CUTHAJIOB.
CUTHAJIOB. COOTBETCTBYIOIINN

(bU3HKO-MaTeMaTHIe CKUN

arrapar.

Buner 3ansitui e JlaGoparopHbie e JlaGoparopHbie e JlaGoparopHbie

paboThI; paboTHI; paboThI;
o Jlexknuu; o Jleknuu; e (CamocrosTennHas
e CamocrosiTeNbHas e CamocrosiTeNnbHas pabora;
pabora; paborta; e Koutpomns
e KoHTpoiub e KoHTpoib CaMOCTOSATEIbHOU
CaMOCTOSITEITbHON CaMOCTOSTEIILHOM paboThI (KypcoBOii

MPOEKT / KypcoBast
pabora);

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KonrtponpHas pabora;
e JlomalHee 3aJaHUE;
e Ortuer 1o
naboparopHoii padoTe;
e Ortuer no
WHIUBUAYAIEHOMY
3a/IaHHIO;

e Pacuernas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

e TecT;

e OTtyer 1o KypcoBoit
pabore;

e 3ayer;

e DK3aMeH;

e Kypcosas pabota
(npoexr);

@®opMynupoBKa MOKa3aresaeil 1 KpUTepreB OLIEHUBAaHUS JAHHON KOMIETEHIIMH MTPUBEIeHA B TaOIUIEe

e KoHuTponbHas paboTa;
o JlomamHee 3a7aHue;
e Ortyer no
naboparopHoii pabote;
e Ortyer no
WUHAUBUIYaIEHOMY
3aJJaHHIO;

e 3amnuTa KypcoBbIX
POEKTOB (pabdoT);

e Pacuernas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

o TecT;

e OTuer No KypcoBoii
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabota
(IpoexT);

YMmeTn

6.

Tabnuna 6 — [lokazarenu U KpUTEPHUH OLIEHUBAHKS KOMITETCHIIMH HA dTarax
Cocrasn 3Harb

OTIn4YHO

e Jccuenyer
€CTECTBEHHOHAYYHYIO
CYIIHOCTb IpobIeM
nepeaayn u 00paboTKu
CUTHAJIOB B 00JIacTH
palMOTEXHUKH;

(BBICOKHUI YPOBEHB)

® yMeeT TpPaMOTHO
BBIPA)KaTh U JOKA3bIBATh
€CTECTBEHHOHAYYHYIO
CYIITHOCTB TIpo0sIeM
nepeaayn ¥ 0opadboTKu
CHTHAJIOB,;

e JlomariHee 3aJaHue;
e Ortyer no
naboparopHoii paboTe;
e Ortyer no
WHIUBUAYAIEHOMY
3aJJaHHIO;

e 3amuTa KypCOBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

Bnanets

® YBEPEHHO BJaJleeT
HaBbIKaMH BBISIBJICHUA
CYIIIHOCTH IpobieM
nepeaadn u 00paboTku
CUTHAJIOB;

e cBOOOIHO BiIageeT
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® aHATM3UPYET
npuMeHeHne (pu3nKo-
MareMaTu4ecKoro
arrapara,
MIPUBJIEKAEMOTO IS
perieHus mpooiaem
nepegadu u 00padoTKw;

® CBOOOJHO MPUMEHSIET

(hu3MKO-MaTeMaTHIE CKUMA

armapar Jjisi peIeHus
npo0OeM nepenadd u
00paboTku
paIMOTEXHUYECKHIX
CUTHAJIOB,

OITBITOM TIPUBJICYCHUS
¢du3zuKo-
MareMaTu4ecKoro
arrapara JuIsi pereHHs
npo0JseM nepenadu u
00paboTKu
pPalMOTEXHUYECKUX
CHTHAJIOB;

Xoporo (6a30BbIi
YPOBEHD)

® TIOHUMaeT
€CTECTBEHHOHAYYHYIO
CYIIHOCTb ITpo0iIeM
nepeaayu u 00paboTKu
CUTHAJIOB B 00J71aCTH
PalMOTEXHUKH;

® TIpe/ICTaBISACT
pUMEHEHHE (PU3NKO-
MareMaTu4ecKoro

® KOPPEKTHO BBIPAKaeT
CYIIHOCTb ITpo0IeM
nepeaayn ¥ 00padboTKu
CHUTHAJIOB;

® CaMOCTOSITEIIBHO
MpUMEHSET (PU3UKO-
MaTeMaTu4eCcKui
armapar JJisi peIeHuUs
npoOJieM nepenadu u

® BJIAJICCT HABBIKAMH
BBISIBIICHHSI CYIITHOCTH
mpo0JieM nepeadu u
00pabOTKH CUTHAJIOB;
® BIIAJICET OMBITOM
npUBJIeYeHUS (PUBHUKO-
MareMaTu4ecKoro
arrapara JuIsi peIeHHsI
npo0JIeM nepeiadu 1

anmapara Jisi peleHus 00paboTku 00paboTKu

npo6ieM nepeaadu u pazroOTEXHUYECKUX PaIMOTEXHUYECKUX

00paboTKwy; CUTHAJIOB; CUTHAJIOB;
VIOBJICTBOPUTEIIbH =~ ® naeT ONpe/eIeHUs e yMeeT paboTarh co ® BiaJceT
0 (IOpOroBbIi OCHOBHBIX ITOHATH B CIIPaBOYHOMN TEPMHUHOJIOTHEN B
YPOBEHB) o0nacTv nepeaavn u JIUTEPATypPOH; npeaIMeTHON obnacTu

00paboTKu
PanTuOTEXHUIECKHIX
CUTHAJIOB,;

® BOCIIPOM3BOIIUT
OCHOBHBIE TTOJIOKSHHS
CYIIHOCTH IIpobieM
nepenadu 1 00paboTKu
CHTHAJIOB,;

® yMeeT MPEACTaBIATH
pe3yJIbTaThl CBOCH
paboTHI;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS
I[J'If[ pcaimn3anu BbIICICPECYNUCIICHHBIX 3aaa4 O6yT~ICHI/I$I HCIIOJIB3YIKOTCSI THUIIOBBIC KOHTPOJIBHBLIC

3HAHHS;
® CrI0COOEH KOPPEKTHO
NPEICTaBUTh 3HAHUS U
MH(pOPMAIHIO;

3aJlaHusl UM WHBIE MaTepHuasibl, HeoOXOAUMbIE ISl OIICHKU 3HAHW, YMEHHWIl, HABBIKOB M (WMJIM) OMbBITA
NESTEIPHOCTH, XapaKTEPHU3YIOIMMX dTanbl ()OPMUPOBAHMS KOMIETEHIIMA B TPOILECCE OCBOCHHS
00pa30BaTeIbHON IPOrPaMMBI, B CIIEIYIOIIEM COCTaBE.

3.1 Bonnpochl Ha CAaMONIOATOTOBKY
Tunossie Borpocs! Tecta o teme «OU3NYECKUE XAPAKTEPUCTHUKN CUT'HAJIOB»

Bonpoc 1: Ha pucynke 1 nokasan curnain S(t). Onpenenuts aHATUTHYECKOE BPEMEHHOE
npezcrasieHue curnana S(t).

5() BapuaHTbl OTBETOB

0, t<_t12, t>% 2)

! 1)

o 30
0, t<_%

s(t) =

22
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Pucynox 1

E,

=155 4 +%) . %3

t>0

0, t<_t12, t>%

sM=1E, t>0
3) 0.t 1] ! 0, t<_%
°) ()= %(%+%j Y <tsly
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Bonpoc 2: Ha pucynke 2 nokaszan curtain S(t). OnpenenTh HEYETHYIO OTHOCHTEILHO HYJIS
COCTABJISIOILYIO Sy, () curnama s(t).
BapuaHTbl 0TBETOB
st} sl
E/é — — E/Z
|
- ] g
1) D f| £ 2) - fl I:I { 4
(0 % =S
Er- ;
50 5()
— /é_ E/ |
C 2 | LY ST B
0
b % O £ ¢ I -E4 Wt
_A_E
Pucynox 2 7
5(t)
- 0 §
2 | |
B 4
Bonpoc 3: Ha pucynke 3 nokasan curnain S(t). Onpenenuts suepruto O curHaina S(t).
st} BapuaHTsl OTBETOB
£ E%t 2E%
A 1) D= 3 1 2) D= 3 1
L\
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Pucynok 3

3)

2=0 2)

D=E%,

5)

E*,
4

2=

Bonpoc 4: JlaHo aHAIUTHYECKOE BPEMEHHOE TIpeCcTaBienue curaana. OnpeneiuTh SHEPTUIO Do
YEeTHOM OTHOCHTEJIBHO HYJISI cOCTaBsitoniel curnaina S(t).

BapI/IaHTBI OTBETOB

. (27
Esin | =—t|, O
s(t) = (T J
0, t<0, t;

E? E’T
9 = 3 =
1) uem 4 2) uem 2
E*T
aqem =0 2 =
3 2 =
_ 2
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 XAPAKTEPMCTUKN JIMHEWHBIX LIEITEN»:

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

()

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

CornacoBaHa Ha noprtane Ne



K (@)

h(t)

/N "\
0\/\/1

Bonpoc 4: Kaxoii nienu cooTBETCTBYET

Bonpoc S: Kakoii nepexonHoit

Bonpoc 6: Kaxoii nienu cooTBETCTBYET

h(t) Buma XapaKTePUCTUKE COOTBETCTBYET g(t) g(t)
hit)
W——————— 1 B ét 1 B - ét
gty ==ot)+~--e 2 gty ==ot)-"-e 2
1 2 4 2 4
Y
0 t
Bonpoc 7: Kakre AUX u h(t) coorBercTByIOT 11emi HOMeD (3)
1) | 2) | @) (4) )
26
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K (@) K (@) K (@)] K ()] K @)
1 ¥
175 - —— — g S —
plo— % 4 {
% AN |
0 0 0 0 0
ht) ht) ht) hit) ht)
= R E———
0 0 0 0
Bonpoc 8: Kakoii nepegarounoii GyHKIIHH Bonpoc 9: Kaxkoii nepexonnoit Bonpoc 10: Kaxoii nieru cooTBeTCTBYET
cooTBeTcTBYeT h(t) BUaa XapakTepucTuke cooTBeTcTByeT K(p) Buaa K(p) Buna
B . , 02
h(t)zi.e 2 .Sin‘}pt/.g(t) K(p) = ; P 5 K(p) = p2+w2
o p P +3pB+ P
[TpumeuaHme: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH MG poii 0
27
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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 S2(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,(@) 1o’ [S:()| 1ao? [S2(0)

) A @ dg N 20 |@

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1B

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

2B~

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

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

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

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

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

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

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

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

5. CeepreiBaHue AByX curHanoB. Koppensunonnsie GyHKIMU ABYX CUTHAIOB

6. [IpeobpazoBanue Jlamnaca. Ob6parHoe npeodpazoBanue Jlammaca

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

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

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

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

11. Bpemennble MeTOIbI aHANIM3a (MHTETpaIbl Jlroamers)

12. AM kone6anus. ToHanbHas MOAYJIALUS TAPMOHHUYECKON Hecylen

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

15. CnexTp curHangoB yriioBOl MOAYJISILIMM [IPH MAJIBIX MHAEKCAX MOIYJSALUN

16. CriexTp cUTHaIOB YIJIOBOM MOAYJIALUYU P MPOU3BOJIBHBIX MHIEKCAX MOIYJISILIUN

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

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

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

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

21. Croiictea 1D

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

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

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

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

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

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

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

32. RC-reneparopsr

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

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

3.8 Tembl 1a00pPaTOPHBIX PadoT
— IlpakTuka anmapaTypHOIro aHaJIk3a CUTHAJIOB BO BPEMEHHOM U YaCTOTHOM 00JacTsIX
— MHccenenoBanue CrieKTpOB YIPABISIIOLIUX CUTHAIOB
— IlpoxoxaeHue ynpasisOlMX CUTHAJIOB YEpe3 JIMHEHHbIE LIeTH
— MHccenenoBanne HETMHEWHOTO YCUIIUTENS U YMHOXKHUTEIS 4YaCTOThI
— AMIUIMTYOHBIA MOAYIISTOP
— MHccnenoBanue eTeKTUPOBAHUS aMILTUTYIHO-MOAYJIMPOBAHHBIX KOJIEOAHUH

3.9 TeMbl KYpCOBBIX NPOEKTOB (PadoT)
— AmnayioroBas 00pab0TKa CUTHAJIOB
— AmnasioroBas ¥ JUCKpeTHast 00pabOTKa CUTHAJIOB
— JluckperHas 06paboTKa CUTHAJIOB ¥ LIM(PPOBask GUIBTPALIUS

4 MeToauyeckne MaTepHaJbI
s obecneueHus mporecca 0OydyeHHsI M PelIeHUs 3a/1au 00y4eHHs MCIIONb3YIOTCS CIEIYIOIue
Marepuabl:
— METOAMYECKHE MaTepHalibl, OIpeNeAIoNe MpoLeaypbl OLIEHUBaHWS 3HAaHUM, yMEHUH,
HaBBIKOB M (WJIM) OMBITa JEATEIBHOCTH, XapaKTepU3YyIOUIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHIIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa
1. Pamuorexnuueckue nenu u curHanbl. Yacts 1 Teopusi cUTHaIOB U IMHEHHBIE Lienn: Y4yeOHoe
nmocoobue / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2798, cBOOOIHBIA.
2. PammorexHudeckue 1enu U cUrHaIbl. Yacth 2 JluckpeTHas 00paboTKa CHTHAIOB M ITU(pOBast
¢unsrpamus: Yue6Hoe mocobue / Kaparaesa H. A. - 2012. 257 c. [DnekrponHblit pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/2799, cBOOOHBIA.

4.2. lononHMTEBHAS JJUTEPATypa

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

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

3. Cubept Y.M. lemnu, curnansl, cuctemsl: B 2-x yactsax./Ilep. C anri.-M.: Mup, 1988-U1.336¢.
(manuuue B Oubnuorexke TYCVYP - 39 3k3.)

4. Cubept Y.M. lenu, curnansl, cuctemsl: B 2-x yacTsax./Ilep. C anni.-M.: Mup, 1988-42.360c.
(mammuue B 6ubmmoteke TYCYP - 32 3k3.)

4.3. O6s13aTesbHbIE YUeOHO-MeTOAHYECKIE MOCOOH s
1. Pamuorexnmueckue nenu u curHaibl. Yacts 1 Teopus CHTHANIOB ¥ JIMHEHHBIC 1IeTH: Y 4eOHO-
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Mmetonuueckoe nocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnekTpoHHbIi pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2790, cBOOOTHBIA.

2. Pamuorexnuwueckne menu wu curHanel. Y. 2 HenuHeitHas paguorexHuka: YueOHOE
Meronuueckoe nocodue / Kamunckuit B. JI., TensmyxoBckas JI. W. - 2012. 27 ¢. [DneKkTpoHHBIH pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2791, cBoOOIHBII.

3. Pamuorexnmueckume nenu u curHaibl. JluckperHas o0paboTka CcUTHaNOB U Iudposas
¢unbTpanys: Meroquueckue yKa3aHus 10 BBIITOJHEHHIO KypcoBoi paboTsl / Kaparaesa H. A. - 2012. 70
c. [DnexTponnsit pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBOOOHBI.

4. PanuorexHuueckue menu u curHainel. Yacts 1: JlaboparopHblii MpakTUKyM IO Kypcy
«PaanorexHuveckue 1enu u curuaibly. Teopus curHaioB. / Kaparaesa H. A., boromonos C. U. - 2013.
36 c. [DnexTponHbIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3417, cBoOOIHBIA.

5. Pammorexnumueckwe nenu u curHaiabl. Yacte 2: JlaGopaTropHbI TPAKTUKyM IO KypCy
«Pannorexunueckue Lenu W cUrHaiabl». Hemuneiinsle nenu. / boromonos C. U., Kamunckuit B. JI. -
2013. 29 c. [DnekrpoHHBIN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/3418, cBOOOHBIA.

6. PamuorexHudeckwe 1€MW W CHTHAIBL: MeETOAMYECKHE yKa3aHUs [0 OpraHu3aluu
camocTtosTenbHoi pabotel / boromonos C. U. - 2012. 25 c. [OnekrponHslit pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1638, cBOOOTHBIN.

MeToauyeckie yKa3aHus 10 MPAKTHYECKHM 3aHSATHUSIM U CaAMOCTOSITE/IbHOI padoTe, HEOOXOIUMOM
JUISL YCTICTITHOTO W3YYCHHSI TEOPETHYECKOTO MaTephalia, BBIMOIHCHHS PacueTHO-TpadUUSCKUX 3aJlaHui,
NpUBEICHB B y4eOHO-MeToArYecKuX mocoousx (cM. myHkT 12.3.1. [1,2]) u y4eOHbIX mocoOusx (cM.
nyukt 12.1. [1]):

Kaparaeea H.A. PagmorexHuueckue Lenmd M CUTHAIBI. Teopusi CUTHAJOB W JMHEWHbIE nenu llpakTuueckue
npunoxerns 2.9 ctp.46-55; 5.6 cTp.114-121; 6.4 cTp.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

4.4. Pecypceol cetu UnTEepHeT

4.4. ba3bl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1. KommnbroTepHslii 1abOpaTOpHbI MPaKTUKYM 10 Kypcy "PaguorexHuueckue 1enu U CUrHaibl"
— M.: BHTHULI, 2008. - Ne50200800874 (CsuaperensctBo Ne 10434 00 oTpacieBoil perucrpanuu
pa3paboTku B «OTpaciaeBoM GoHJIe alropuTMoB U nporpamMm» oT 25.04.2008 Mocksa) Pexum nocryna:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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