MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

YTBEPXJIAIO
JlupexTop AenapTaMeHTa HAyKd U UHHOBAIUH
B. M. PyneBckuii
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Hudposas odpadoTka n300paxeHuit

YpoBeHb 00pa3zoBaHus: BhIcIee 00pa3oBaHue - MOAr0TOBKA KA/IPOB BbIcHIel KBaupuKanuu
Hampanenue noaroroBku / cneruaabHOCTh: 11.06.01 JiekTpoHNKA, pATMOTEXHUKA H CUCTEMBbI CBSI3U
HanpaenenHocts (mpoduib) / cienuanu3anus: PaguorexHuka, B TOM YHcJIe CHCTeMbI U YCTpPoiicTBa
TeJeBH/IeHUSI

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TY, Kagenpa TeneBuieHus 1 ynpapjiaeHust

Kypc: 2

Cemectp: 3

YuebOnsrit man Habopa 2017 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 Jleknuu 18 18 4acoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 Bcero aynutopHbIX 3aHATHI 36 36 4acoB
4 CamocrosTenpHas paboTa 72 72 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 OO01ast Tpy10EeMKOCTh 108 108 4acoB
3.0 3.0 3.E.

JuddepenurpoBanublii 3a4et: 3 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucauus: 31.05.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nportokot Ne 54 or «15 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmmanbHocT) 11.06.01 DnektpoHWKa, pagMOTEXHWKA M CHUCTEMBI CBSI3U, YTBEP)KICHHOTO
30.07.2014 rona, paccMoTpeHa u omoOpeHa Ha 3acenanuu kadeaper TY «_ » 20 ropna,
pOTOKOI No

Pa3zpaboTunku:
noueHt kagp. TY M. U. Kypsiunii
noneHT kag. TY E. B. 3aiineBa

3aBeayromumii odecreunBaronieii kad.
TY T. P.T'a3u3oB

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TY T. P. I'a3u3oB
OKCIEPTHI:

3aBeAyOIINi aCIUPaHTyPOi T. }O. KopoTtuna

JOIIEHT Kadeaphl TSICBUACHUS U
ynpasienus (TY) A. H. bynnakos

3aBenyrommii kadenpoit TeneBue-
Hus u ynpasieaus (TY) T. P.I'a3u3oB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3yuenue ocHOB GyHIaMEHTAIbHOM Teopuu HUPpoBoit 06padoTku nzo0paxenuit (LIOWN) B wactu
0a30BbIX MeTO/10B M anroputMoB L{ON, MHBaApHAHTHBIX OTHOCUTENILHO (PU3MUECKON MPUPOIbI CUTHAIA, U
BKJIIOYAIOIIMX B c€0sl: MaTeMaTHYeCKOe OMKMCaHue (MaTeMaTHUYEeCKUE MOJIEIH ) IMHEHHBIX TUCKPETHBIX CH-
creM (JIZIC) u qUCKpeTHBIX CUTHAJIOB, BKIIIOYAs AUCKPETHOE U ObIcTpoe npeodpazoBanue Oypoe (AI1D u
BI1®).

1.2. 3ajaun AMCUMILINHBI
— OcHoBHbIE 3Tarnbl TpoekTHpoBanus MUGpoBbIX GuibTpoB (LID); cuaTe3 M anamu3 D u ux
MaTeMaTHYeCKOe OMMCAHKE B BUJE CTPYKTYP; OLIEHKY IIyMOB KBaHToBaHUs B LD ¢ ¢pukcupoBaHHOM TOU-
koit (DT); npuHIMIIBI TOCTPOSHUSI MHOTOCKOPOCTHBIX cucteM [[OM. M3yueHne COBpeMEHHBIX CPEACTB
KOMITBIOTEPHOTO MOJICIIMPOBaHUs 0a30BBIX MeTONOB H anroputmoB [IOW B BumeonH()OPMAIMOHHBIX CH-
cTeMax.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Huctummuaa «I{udposas od6padboTka nzodbpaxenunii» (b1.B.JIB.1.2) otHocuTcs k 610Ky 1 (Bapua-
THBHAS YacTh).

[MpeamecTBYOMKUMH TUCHUTUIMHAME, (OPMUPYIOIIMMH HavaJlbHbIC 3HAHUSA, SABISIOTCS: OCHOBBI
OpraHu3alluKi HAyYHBIX MCCIIeOBaHUH, [laTeHTOBaHHS pe3ybTaTOB HAYYHBIX UCCIIEIOBaHUM, Teopus cu-
CTE€M M CUCTEMHBIN aHaIU3.

[TocnenyromumMe TUCIMILTHHAMMY SIBJISTIOTCS: [IpeicTaBieHue HayqHOTO JJOKJIaaa 00 OCHOBHBIX pe-
3yJbTaTax MOJATrOTOBJICHHOW HAyYHO-KBATH(UKAITMOHHON paboTHl (amccepramnuu), Pamnorexauka, B TOM
YHCJIe CUCTEMBI U YCTpoiicTBa TeneBuaeHus, L{nppossie BUaeo- HHPOPMALIMOHHBIC CUCTEMBI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-4 criocoOHOCTh OPHEHTHPOBATHCS B MCCIENOBAHUAX U pa3pabOTKaX, CBA3AHHBIX C HOBBI-
MU TEJIEBU3UOHHBIMU CHCTEMaMU M yCTPOMCTBAMH, a TAKXKE MEPCHEKTUBHBIMU UHPOPMAIIMOHHBIMU TEX -
HOJIOTMSIMU JJIS1 pPACIIO3HABAHMSI N300pakeHHUI B paJUOTEXHUUECKUX YCTPOUCTBAX;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh - METOJbl MareMaTHUYECKOrO0 ONMUCAHUS JIMHEHHBIX JHUCKPETHBIX CUCTEM; - OCHOBHBIE
ATanbl NPOEKTUPOBAHUS LHUPPOBLIX QUIBTPOB; - OCHOBHBIE METO/Ibl CUHTE3a M aHaIN3a YaCTOTHO-U30U -
paTesbHBIX HUGPOBBIX (UIBTPOB; - METOJbl MAaTEMAaTHYECKOrO ONMUCAHUS LU(POBBIX (UIBTPOB B BUIE
CTPYKTYpBI; - METOJl MaTeMaTU4YeCKOr0 OMHCAHMS JAMCKPETHBIX CUTHAJIOB C IOMOUIbIO JUCKPETHOI'O
npeoOpazo-Banusa Pypose (I1D); - anroputm OpicTporo npeodbpazoBanus Pypoe (BIID) Kynu-Trroku; -
IIPUHIIMIIBI OLIEHKH IIIyMOB KBaHTOBAaHUS B HU(POBBIX GUIBTPAX ¢ (PUKCUPOBAHHON TOUYKOM; - IPUHIIMUIIBI
IIOCTPOEHUS CUCTEM OJTHOKPATHOW MHTEPIOJISALUU U IeLUMAaLIY;

—  yMeTb - OOBACHATh MaTEMaTUYECKOE ONMCAHUE JTUHEUHBIX TUCKPETHBIX CUCTEM B BHJIE aJIrO-
PUTMOB; - BBIMOJHATh KOMIIBIOTEPHOE MOAETUPOBAHUE JIMHEHHBIX AUCKPETHBIX CHUCTEM Ha OCHOBE MX
MaTe-MaTHYeCKOro ONMCaHUs; - 3aJaBaTh TPEOOBAHUS K YACTOTHBIM XapaKTEPUCTHUKaM IHM(PPOBBIX
¢GbunbTpOB; - 000CHOBBIBATH BbIOOP TUMA Hudposoro ¢puiabrpa, KMUX nnu BUX (¢ koneunoi unm 6ecko-
HEYHON UMITYJIbCHOM XapaKTEePUCTHKOI); - CHHTE3UpOBaTh HU(GPOBON (HUIBTP U aHATIU3UPOBATH €ro Xa-
PaKTEepUCTUKU CPEICTBAMHU KOMIIbIO-TEPHOTO MOJEIHPOBAHUS; - 000CHOBBIBATH BBIOOP CTPYKTYpHI K-
poBOro (puUIbTpa; - BHIMOIHATH KOMIBIOTEPHOE MOJEITUPOBAHUE CTPYKTYpHl HU(POBOro (GpUILTpa; - BbI-
qucnath 1P quckpeTHOTO curHaina ¢ noMolbio anroputMoB BII® cpeacTBamMu KOMIBIOTEP-HOTO MOJIE -
JMPOBAHUS; - OOBSICHATH MPUHIIUITBI TOCTPOEHUS CUCTEM OJIHOKPATHOM MHTEPHOJISIMU U ISIIUMALIUH.

— BJaJeThb - HaBbIKAMU COCTABJICHUS MaTeMaTHYECKUX MoJeNiel JIMHEWHBIX JAUCKPETHBIX CH-
CTEM U JUC-KPETHBIX CUTHAJIOB; - HaBbIKAMHM KOMIIBIOTEPHOTIO MOJEIMPOBAHMS JIMHEWHBIX TUCKPETHBIX
CUCTEM; - HaBbIKAMH KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS LUPPOBBIX (UIBTPOB; - HABBIKAMH KOMIIBIOTEP-
Horo Beruncienus JII11® na ocnore BITD.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCLUUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B TaOIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bubl yueOHOM nesTeNbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 36 36
Jlexknuu 18 18
[IpakTuyeckue 3aHATUS 18 18
CamocTosiTenbHas paboTa (Bcero) 72 72
IIpopaboTKa JEeKIMOHHOTO MaTepuaa 16 16
[ToaroroBka K NpakTU4YECKUM 3aHATHSAM, CEMUHApam 56 56
Bcero (6e3 3x3ameHa) 108 108
OO0mmas Tpy10eMKOCTb, 4 108 108
3aueTHnIe EanHAIIEI 3.0 3.0

5. Coneprxxanue IMCUMILTHHBI

5.1. Pa3aesnl AuCcHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUMITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

_ 0]
e = 2 g 2 g
) z g g s ]
: o s Fog 2 0
Ha3zBanus pa3zienoB AUCHUILIMHBI > ® e o 2 2 =
= 2 S 5 0 S E
Q. < O M Q=
= o =& &¢
3 cemecTp
1 JuckpetHoe npeodpazoBanue ypbe 2 2 10 14 |1IK-4
(AI1dD).Z-npeobpazoBanue. BeiiBner-npeod-
pa3zoBaHHe.
2 XapaKTepUCTUKH JIMHEHHBIX ITU(POBBIX 2 2 10 14 [1K-4
¢mbTpoB (LID) ¢ mOCTOSHHBIME MTapaMeTpa-
MH.
3 Henuneiinbie 3¢ dextst B L. 4 10 16 I1K-4
4 Cunres LI® s 00paboTKH OJHOMEPHBIX 2 10 14 I1K-4
JTAHHbIX.
5 YactoTHbie MpeoOpa3oBaHusi, MPUMEHsIC- 2 2 10 14 [K-4
Mble ITpu cuHTe3e LID.
6 [IpencraBnenue u mpeodOpa3oBaHue IBYMEP- 4 2 10 16 [1K-4
HBIX CUTHAJIOB.
7 JIBymepHbIe TUHEHHBIC (PUITBTPHI. 4 4 12 20 [1K-4
Hroro 3a cemectp 18 18 72 108
Hroro 18 18 72 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 3 £
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
2 ¥
> gz
a e g
= S}
3 cemecTp
1 IuckpeTtHoe OpToronanapHbIC MPEeOOpPa30BaHUS CUTHAJIOB U aJITO- 2 [1K-4
npeobpazoBanue Oypre | pUTMBI UX OBICTPOTO BBIUMCIICHUS. Boruncienue
(ATID).Z- crekTpoB Dypbe I AUCKPETHBIX CUTHAIOB. CBOA-
npeoOpa3oBaHue. CTBa CHEKTPOB JTUCKPETHBIX curHajios. [IpeoGpa3osa-
BeliBnet- Hue Oypbe — METOJT OPTOTOHAILHOTO TTPeoOpa3oBa-
npeoOpa3oBaHue. Husl. Be16op 6asuca — kimoueBas mpodiema mpu perie-
HUU TPUKIAIHBIX 331a4. OpTOroHaqIbHOE KOCHHYCHOE
npeoOpa3oBaHue, CBOMCTBA, 007IaCTH IPUMEHEHHUSL.
[TonsiTHe 0 BelBIET-MIPe0Opa3OBAHMSIX.
Hroro 2
2 XapaKTepucTUKu AnroputMbl QYHKITMOHUPOBAHUS U (POPMBI peannsa- 2 [1IK-4
JTUHEHHBIX TU(POBBIX uuu auHenHbIX {®. Cuctemnas (mepematodnasi)
¢unsTpoB (D) ¢ ¢byskus unstpa B Z-popme. UMmynscHas U niepe-
MTOCTOSIHHBIMU XO/IHasl XapakTepucTuku. JluckperHas ceprka. Ya-
napaMeTpamH. cToTHbIe XapakTepuctuku L{®D. ['pynmoBoe Bpems
3arnasjpiBanus. YcrounBocth L{®. TouHOCTHBIC Xa-
pakrepuctuku L{®. [TorpentHocty u KauecTBO Hud-
POBBIX ayAHO- U BUJEOCUTHAJIOB.
Hroro 2
3 Henuneitnbie a3¢dextsl | DdexThl kBanTOBaHUSA. ONMMOKNM KBAHTOBAHHS B Pe- 2 [1K-4
B [[D. KypcuBHBIX L{®. Metosl 60pb0bI ¢ HETMHEHHBIMU
s dexramu B pekypcuBHbIX L{D. Tounocts u 3¢ dek-
THUBHOCTB IIM(PPOBHIX BEIYUCICHHN C COXpaHEHUEM
ocTaTkoB. OCOOEHHOCTH MOCTPOEHHUS KaHAJIOB CIIEKe-
HHSA C Hcnojab3opanueM LD.
Hroro
4 Cunres3 LD nns Cunre3 I® no MeTogam MHBapHaHTHOTO peoOpa3o- [IK-4
00pabOTKU OJJHOMEPHBIX | BaHHUS UMITYJIbCHON XapaKTEPUCTUKU, OTOOpaKeHUs
JTAHHBIX. nuddepennnanon, OMIMHEHMHOTO TpeoOpa3oOBaHus, Z-
bopm.
Hroro
5 YacToTHble Merto/pl 4acTOTHBIX ITpeoOpa3oBanuil. O0mme ya- [1IK-4
npeoOpazoBaHus, croTHble ipeodpazoBanust L{® nmo Koncrantuauaucy.
IIPUMEHSAEMBIE IIpU [psimoit cunte3 LI®D. Metoap! cunTe3a PUIBTPOB C
cunatese [D. KH1X. Metox yacToTHOM BEIOOpKH. MeTo1 BpeMeH-
HBIX OKOH. KencTpanbHelii aHanmu3 u romoMopgHast
00paboTKa ayOCHUTHAJIOB.
Hroro
6 [Ipencrasnenue u OproronanpHas ¥ TeKCaroHaJIbHasl CTPYKTYPBI JTUC- [TK-4

npeodpa3oBaHue

KpeTtu3zaluu nzo0paxenus. Ocodble IByMEpPHBIE M0~
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JABYMCPHBLIX CUT'HAJIOB.

CJIICA0BATCIIbHOCTH. MHOFOMepHBIe cucreMbl. bazo-
BBIC OIICpall UCIIOJIB3YEMBIC B MHOT'OMCPHBIX CUCTC-
Max. JInHerHbIe HMHBApPHUAHTHBIC K CABUTY MHOI'O-
MCPHBIC CUCTCMBI.

Htoro

7 JIByMepHbIE TUHEWHBIE
(GUIBTPHI.

JIByMepHBIE ONepaTOphl «CKOJB3SIIETO CPEIHETOY,
«J1aTUIacuaHay, «BBIIEICHUS JTUHUHA (KOHTYpPOB) B
M300paKEHUIY, «IBOWHOTO AU(dHEepEeHITTPOBAHU,
«MaJopa3MepHBIX OOBEKTOB U3 IIIYMOB U (hOHOBY,
«IPOCTPAHCTBEHHBIX TPAJIUCHTOB B H300PKESHUI.

Hroro

4

[1IK-4

Hroro 3a CEMCECTP

18

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMUA
Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.

Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

HanmenoBanne quCIANINH

Ne paznenoB qaHHOM MUCHIUTUIAHBIL, 711 KOTOPBIX HEOOXOIUMO
M3y4eHHe 00eCTIeUnBaIOIUX U 00eCTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpenmecTByromue AUCHUILIMHbBI
1 OcHOBBI OpraHM3alyy HayYHBIX
pr H yi + + + + + + +
HCCIIEeIOBaHUN
2 [laTeHTOBaHUS pE3yIbTATOB HAY4- 4 N N
HEIX UCCIICIOBAaHUMI
3 Teopust cucTEM M CUCTEMHBIN aHa- n
M3
[Tocnenyromue TUCIUIIITUHBL
1 [IpencraBneHne HayqyHOTO JIOKJIA-
J1a 00 OCHOBHBIX pe3yJIbTaTax Moj- N
TOTOBJIEHHON Hay4HO-KBalIU(UKaIU-
OHHOH paboTHI (AMCCEPTALIIH)
2 PagnoTtexHuka, B TOM YHUCIIE CU-
. > + + + + + + +
CTEMbI U YCTPONCTBA TEJIEBUICHHUS
3 Ludpossie BuaE0- HHPOPMALIUOH- 4 . . N
HBI€ CHUCTEMBbI

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BU10B 3aHATHIi
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBlIeHO B Ta0nuie 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

TAN

Bunnl zanstui

Jlek.

Komnerenuuun

[Ipak. 3an
Cawm. pa6.

@DOpMBI KOHTPOJIA
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I1K-4 +

+ + KonTpomnsHas padota, Onpoc Ha
sansaTusx, Tect, uddepenumpo-
BAHHBIN 3a4eT

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

He mpenycmotpeno PVYII

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHAPOB) MPHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HammMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

3 z S
3 =
Z 2 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
& 2, 5
> o =
a B>
= S
3 cemecTp
1 duckpetnoe Z-npeoOpa3oBaHue 2 [1IK-4
I BaHue Oypb
peobpazoBanue Oypbe Vitoro
(AID).Z-
npeoOpa3oBaHue.
BeliBner-
npeoOpa3oBaHue.
2 XapakTepuCTHKH AHanu3 JIMHEUHBIX CTAIIMOHAPHBIX CUCTEM 2 [1K-4
JMHEHHBIX HU(POBBIX Wroro
¢mbTpoB (LID) ¢
MOCTOSTHHBIMU
napaMmeTpamu.
3 Henuneiinpie addextsl | [Ipumeps pacuera xapakrepuctuk LD 4 [1K-4
B L. HTtoro 4
4 Cunres LH® nns HccnenoBanue TOUHOCTHBIX XapakTepuctuk LD 2 T1K-4
TKH OJTHOMEPHBIX
00paboTKu OTHOMEDP Vroro 2
JTAHHBIX.
5 YacTtoTHEIE OcBoenune MeTonoB cuatesa LD 2 T1K-4
npeoOpa3oBaHus, Viroro 3
IpUMEHSEMbIE TIPU
cuntese [[D.
6 IIpeacraBnenue u OcHoBBI TTUGPOBOTO MPEACTABICHUS N300payKEHU 2 I1K-4
npeobpa3oBaHue Vitoro >
JIByMEPHBIX CUTHAJIOB.
7 ABymepuble nuHelHble | [IpocTpaHCcTBEHHBIE METOBI YIIydIlIEHUS] H300paske- 4 [IK-4
(UIBTPHI. HUHI
Hroro 4
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padoTa

Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHEI B

Tabymite 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
: | i:
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
=3 &2
Y e 2
= S}
3 cemecTp
1 IuckpetHoe [ToaroroBka Kk mpaxkTHye- 8 |IIK-4 JuddepeHurpoBaHHBIHI
npeobOpazoBanue Oypbe | CKUM 3aHATHIM, CEMHHA- 3aueT, KonTponbHas pabo-
(ATID).Z- pam Ta, Onpoc Ha 3aHATHUSAX,
EPEOGP 430BaHHC. IIpopaboTka JIEeKIIUOHHOTO 2 Tecr
CHBIICT- Marepuaia
npeoOpa3oBaHue.
Hroro 10
2 XapakTepUCTUKH [ToaroroBka kK mpakTuue- 8 |IIK-4 JuddepeHnrpoBaHHBIHI
JMHEHHBIX IU(POBBIX CKHM 3aHATHUSM, CEMUHA- 3auet, KoHTpoabHas pabo-
¢bunpTpoB (L[D) ¢ pam Ta, Onpoc Ha 3aHATHUSAX,
MOCTOSTHHBIMU Tect
0CTO IIpopaboTka JIEKIUOHHOTO 2 ec
napaMeTpamH. Mareprana
Hroro 10
3 Henuneiinble 3pdextsl | [logroroska k nmpakruye- g |IIK-4 JudpepeHnnpoBaHHbIi
B L[D. CKUM 3aHATHUSAM, CEMUHA- 3a4et, KonTponpHas pabo-
pam Ta, Onpoc Ha 3aHATHUSAX,
[TpopaboTka JIEKITMOHHOTO 2 Tecr
MaTepuana
Hroro 10
4 Cunre3 LD mis [ToaroroBka Kk npakTu4e- [1IK-4 JuddepeHunpoBaHHbIif
00pabOTKM OJHOMEPHBIX | CKUM 3aHATHSIM, CEMHHA- 3aueT, KonTposnbHas pabo-
JTAHHbIX. pam ta, Onpoc Ha 3aHATHSIX,
[IpopaboTka JIeKIIMOHHOTO 2 Tecr
MaTepuana
Uroro 10
5 YacroTHble ITonroToBka k npakTuye- I1K-4 JuddepenunpoBaHHbIit
npeoOpazoBaHus, CKHM 3aHSATHSAM, CEMHUHA- 3aueT, KoHTposbHas pado-
MIPUMEHSIEMbIE TIPU pam ta, Onpoc Ha 3aHATHSIX,
cuTese L. [TpopaboTka JIEKITMOHHOTO 2 Tecr
MaTepuana
Uroro 10
6 [IpencraBnenue u IToaroroBka K nmpaxkTu4e- [1K-4 JudpepeHnnpoBaHHbIMf
npeodpazoBaHue CKUM 3aHSATHUSAM, CEMUHA- 3a4et, KonTponpHas pabo-
JIBYMEPHBIX CUTHAJIOB. pam ta, Onpoc Ha 3aHATHSIX,
[TpopaboTka TeKIHOHHOTO 2 Tecr
MaTepuana
Hroro 10
7 JIBymepHble nuHeliHble | [loaroroBka k nmpakTuye- [1IK-4 JuddepeHunpoBaHHbIHI

(UITBTPHI.

CKHUM 3aHATUAM, CEMUHA-

3aueT, KoHTposbHas pado-
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pam ta, Onpoc Ha 3aHATHSIX,
[TpopaboTka IeKIMOHHOTO 4 Tect
MaTepuaa
Hroro 12
Hroro 3a cemectp 7
Hroro 7

10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTypa
1. Iludposoe TeneBuaeHue B BUACOMHGOPMAIIMOHHBIX cucTemax: MoHorpadus / A.I. Unbun,
I''1. Kazanues, A.I'. KocreBuu, M.U. Kypstumnit, U.H. Ilycteiackumii, B.A . lllamumos. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 k3. (ann (5), cuzl (3), cus5 (2), ayn (40)). (Hanuyue B
oudmmoreke TYCVYP - 50 7k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. Iudposas ob6padorka curnanos: Ilep. ¢ anrn. / A.B. Onnenreiim, P.B. Illadep; mep.: C.A.
Kymemos; pexn. mep.: A.C. Henames. — M.: Texaocdepa, 2006. — 855 ¢. — 70 k3. (ani (8), cusl (1), cu35
(1), aym (60)). (manumuue B oudmotexke TYCYP - 70 3k3.)

2. Iudposas obpadboTka m3odpaxkenuii: nep. ¢ auri. / P.C. T'oncanec, P.J3. Bysc; mep. I[1.A. Yo-
gyna. — M.: Texnocdepa, 2005. — 1070 c¢. — ISBN 5-94836-028-8. — 11 3k3. (ann (3), cuzl (1), cu35 (1),
ayn (6)). (manmnuue B 6udmmoreke TYCVYP - 11 3k3.)

3. IMudposas o6padoTka nzodpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. 'oncanec, P. Byxc,
C. Dnnunc; niep. : B.B. UensnkoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 axs3.
(ani (5), cuzl (1), cu35 (1), ayn (23)). (Hanumuue B Oudmoreke TYCVYP - 30 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Kocresuu A.I', Kypsunit M.M. 3anaun no uudpoBoii 00paboTke CUTHAIOB U M300paKeHUI
[DnexkTpoHHBIN pecypc]: YdueOHOe METOaUMYEeCcKoe MOCcOoOHe Mo OpraHu3aIliid CaMOCTOATEIBLHON padOThI
MarucTpanToB u acnupanToB. — Tomck TYCVYP, 2018. — 202 c. Jlara cozganus 31.07.2018 [DnexTpoHHbIH
pecype, moctym  http//tu.tusur.ru/upload/posobia/k73.pdf  cBoGommbIii]. - Pexmm  gocrtyna:
http://tu.tusur.ru/upload/posobia/k73.pdf (nata ob6pamenus: 01.08.2018).

2. Kypsuuit M.M. [udposas oOpaboTka CHUTHAIOB W H300pakeHUH [DIEKTpOHHBIN pecypc]:
Y4eOHOE MeToauYecKoe Mocodue 1Mo npakTudeckum 3ausaTisiM. - Tomck TYCVYP, 2018. — 67 c. lara co-
smanusa 31.07.2018 [DnextpoHHBINH pecypc, aoctym http//tu.tusur.ru/upload/posobia/k74.pdf]. - Pexum
nmoctyna: http://tu.tusur.ru/upload/posobia/k74.pdf (nara obpamenus: 01.08.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
QIaTITUPOBAHHBIX K OTPAaHHMYSHHSIM UX 37I0POBbS M BOCIIPHUATHS HH(DOpMAITHH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

JL1s1 i1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpm u3ydeHMM AMCUMIUIMHBI PEKOMEHIYETCS HCIOIb30BaTh 0as3bl JAHHBIX U HHQpOpMAIH-
OHHO-CIIPaBOuYHbIE cHcTeMbl, K KoTopbiM Yy TYCVYPa ectp nmoctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTtepuaibHO-TeXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuajibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIOYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne Ui NPAKTHYeCKUX 3aHATHI

YueOHas 1abopaTopus BUICOMH(POPMALIMOHHBIX TEXHOJIOTHM U HU(POBOTO TEIEBUICHHUS

yueOHasi ayIuTOpUs JUIsS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [l IIPOBE -
JICHUS 3aHATHI PAKTUYECKOTO THUIIA, yuyeOHast ayIuTOPUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI ISl TPOBEIACHHMSI 3aHSATUI CEMUHAPCKOTO TUIIA, TIOMEIICHHE ISl KypCOBOTO MPOCKTHU -
poBaHUA (BBIMOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTAIIUMN, MIOMEIIIEHUE JITsI TPOBECHHS TEKYIEro KOHTPOJIS U MMPOMEXKYTOUYHOU aTTeCTalluu, oMe-
HICHHE IS CAMOCTOSTEIBHON paboThI

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 47, 217 ayn.

Ornucanue UMeroIIerocs 000pyI0BaHUS:

- Komnsrotep Ci3 (9 mr.);

- TeneBuzop Samsung LTD 19 (8 mr.);

- Ocuumnorpad GOS-620 (8 mrt.);

- TeneBuzop Hactennsii Samsung LED 55 (8 mir.);

- TB xamepa ACV-9002SCH Color (8 mT.);

- Maker (5 mr.);

- HanosibHast MapkepHasi JOCKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto mpenogaBarerns.

[IporpamMmmHoe obecrnieueHue:

— AVAST Free Antivirus

— Adobe Acrobat Reader

— DiViLine ESKIZ-V Education

— Imagel

— ImatestMaster V4.5

— Microsoft Windows 7 Pro

— Scilab

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHue I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4eOHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obmacTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1. lnana3zoH 4acToT AJisi IEPBBIX JBYX KAHAJIOB
a. 76 — 100 MI'n1
b. 36,5-48,5 MI'1t
c.48,5—- 66 MI'11
d. 582 — 790 MI'g

2. IMosnoca npornycKaHus i CITyTHUKOBOTO TEJICBHICHHS
a. 6,7 mmu 8 MI'11

b. 27 wiu 36 MI'1t

c.8wm 9 MI'n1

d. 35 mm 46 MI'g

3. Pa3HOBUIHOCTBIO aMILIUTYTHOW MOIYJISILIUM SABJIIETCS?
a

. KBanparypuas momynsamus
b. ®a30B0 — KOJIOBass MAHUMTYJISIIHS
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c. UmnynbcHast Moysanus

d. bamancnHas momynsus

4. Kakast MORyJSIIHS HE IPUMEHSETCS B IU(POBOM TEJICBUACHUU?
a. YactoTHast MOy AL

b. ®a3oBast MOAYIAHA

C. AMIUIUTY/IHAs] MOZYJIALINS

d. UmmynbcHast MOy sLust

5. Kakas Momymsiiivisi UMEeT MaKCUMAJIbHYIO CIIEKTPAIBHYIO H DHEPTeTUUYECKYI0 Y(P(EKTUBHOCTH
0 CPaBHEHUIO C APYTHUMH MPOCTEUIITUMHU BUIAMHA MOIYJISAIIAH?

a. IMmmynscHast MOTyIsus

b. banancHas Mmomynsus

c. @a3oBas MOAYISILUA

d. KBagparypHast MOgymsiust

6. Jlna dero momaeTcss MaJOMOITHBIM MUJIOT-CUTHA TIPU peanu3anuid M-ypoBHEBOW OalaHCHOM
MoayJsiuun?

a. JIns ycTpaHeHus: HOrpeiHoCcT!

b. [lst mepenavn moJe3HOTO CUTHAIIA

¢. JIy1st moMexoyCcTOHYMBOro KOAUPOBAHUS

d. s nemonynsiiuy B TPUEMHUKE

7. B KakoM TeJICBUICHUN TIPUMEHSICTCS KBaJApaTypHasi MOLYJISIIUs?
a. UepHo-6enoe

b. CiyTHUKOBOE

c. lIsetHoe

d. Hazemuoe

8. Ha ckxonbko nmorokoB nenuts ®PMC BxoaHOM 1IM(PpOBOi MTOTOK?
a.Ha?2

b.Ha3

c.Ha4

d. He nenut

9. Yto ucnomnp3yercs i ojlydeHus: Monyauuu suja 4-KAM?
a. MynpTHUIekcop

b. JleMyIbTUILIEKCOP

c. [Tomocoit punbtp

d. Cornacyromias mermnouka

10. Yto Takoe orobpaxkenue I'pes?

a. Jlnarpamma cBsizeit

b. MonynsiroHHas XapaKTepUCTHKA

¢. Pexxumbl kKogupoBaHus

d. CurnanpHOE CO3BE3IUE

11. Kakumu OutamMu B HA3€MHOM TEJICBUICHHUH MEPEIAETCS MMOTOK BBICOKOTO MPUOPHUTETA?
a. Miagmumu

b. crapmmmu

C. CpeIHUMU

d. Bcemu

12. Kakue OUTHI, IpeIHa3HAYEHBI 71 TIepeiadn U POBOro MOTOKA HU3KOTO Mpruoputera?

a. BCG, OCTaJIbHBIC KpOMe MJIaamumx
b. Bce
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c. Cpennue
d. Bce ocTanbHbIC, KpOME CTApIINX

13. YUTo nmoka3bpIBaeT CTENEHb HEPABHOMEPHOCTH CO3BE3AMS?

a. Bo ckonbko pa3 MakcHMaabHOE PaCCTOSIHUE MEKIY COCEHUMHU TOYKAMU CO3BE3/MsI IPEBBIIIAET
MHUHHMMAaJIbHOE PACCTOSIHUE 110 TOMY K€ HaIlPaBICHUIO

b. Bo ckoibKO pa3 MUHUMAJILHOE PacCTOSHUE MEKIY COCETHHUMU TOYKAMU CO3BE3/IHSI MPEBBIIIAET
paccTosHUE 10 IPYroMy HalpaBICHUIO

c. Bo ckonbko pa3 MakCUMalIbHOE 3HAUEHUE TOUYEK MEKIY COCEHUMM TOUKAMU CO3BE3/Usl IIPEBBI-
1aeT MMHUMAJIBHOE 3HaYE€HUE

d. Bo ckoibKO pa3 MakcuMalibHas JUIMHA MOTOKA MEXIY COCEIHUMH TOYKAMU CO3BE3/Us MPEBBI-
1aeT MMHUMAJIBHYIO JUIMHY [TOTOKA

14. Kakue 3naueHus npuHumaeT M B kKaOeTbHOM TeIeBUACHUN?

a. 8,16,32,64,128

b. 32,64,126,256

c. 16,32,64,128,256

d. 4,8,16,32,64,128,256

15. B Buze yero nmoctymnaer CUrHaji Ha BXoA (hOpMUPOBATENSI MOAYISIITUOHHBIX CHMBOJIOB?
a. B Bue mocnenoBaTeibHOTO 8 pa3psAHOTO KOaa

b. B Buzge 16 paspsaHoro koga

¢. B Buze mapamiensHoro 8 pa3psaHoro Koaa

d. B Buze 16 pa3psgHOro Kofa ¢ JOTMOHUTETHBHON KOAUPOBKON

16. Kakue OUTHI SBISIOTCS UCXOMHBIMU IS 1?7
a. HeueTHble OUTEI

b. UeTHble OUTHI

c. YcpenHeHHbIe

d. KBagparypHsie

17. Cxonpko Hecymux y moayssuun COFDM 8k?
a. 1705
b. 6914
c. 6813
d. 6817

18. Kakas Mogymsius JOMyCKaeT HCIIOIb30BaHKe Ooiee MpoCToro mpoieccopa’?
a. 8k

b. 2k

c. 16k

d. 4k

19. Yto npoucxoauT ¢ MOLyIUPOBAHHBIMU MOJAHECYITUMHU HA LIEHTPAIbHOM YaCTOTE CIieKTpa?
a. YBEIIMUMBAIOTCS

b. He usmenstorcs

. JInHEWHO yMEHBIIIAIOTCS

d. Obpamarorcs B HyJIb

20. Ha kakyro yactoty neperocutcsi curiai COFDM c nomolipio cMecuTens B nepenaTynke?
a. B npoMexxyTouHyl0 4acToTy

b. Jlnana3oH paguokaHana

c. B HauanpHy10 yacTory

d. B yacToTy paBHyI0 YacTOTE TeTepOIHA
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14.1.2. TeMmbl KOHTPOJILHBIX padoT
JluckpeTHbIE CUTHAJIBI M CUCTEMBI
Z-nipeobpazoBaHue
AHanu3 JIMHEWHBIX CTAIlMOHAPHBIX CUCTEM
IIpumepsl pacuera xapakrepuctuk L{D
UccnenoBanre TOUHOCTHBIX XapakTepucTuk LD
OcBoenune MeTos10B cuHTe3a LD
OcHOBBI ITUGPOBOTO MPEACTABICHUSI N300payKeHUN
[TpocTpaHCTBEHHBIE METO/IBI YITyUILICHUS U300paKeHUN

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OproronanpHble MPeO0OPa30BaHUsl CUTHAJIOB U aJITOPUTMBI UX ObICTPOro BblYMCcIeHUs. Briuucie-
HHUe crnekTpoB Dypbe [uid TUCKpEeTHBIX cUrHanoB. CBOMCTBA CHEKTPOB AMCKPETHBIX CUrHAJIOB. [Ipeol-
pazoBanue Oypre — METOI OPTOrOHATBLHOTO MTpeoOpa3zoBanus. Beibop O6a3uca — kirodeBas mpobiaema mpu
peleHnH NpPUKIaaHBIX 3a1a4. OpTOroHajabHOE KOCHHYCHOE MpeoOpa3oBaHME, CBOMCTBA, 00JacTH HpH-
MeHeHus. [lonaTre o BeHBIET-IPeoOpa3oBaHUMX.

Anroput™Msl GyHKUHMOHUPOBaHUS U (popMbl peanuzanuu JuHeHbx L{d. Cucremnas (nepenaroy-
Hast) pyHkuusa punpTpa B zZ-Qpopme. MMmynbcHas U nepexoaHas XapakTepUCTUKU. J[UCKpeTHas CBepTKa.
Yacroruelie xapakrepuctuku LID. I'pynnosoe Bpems 3amasabiBanus. YcronunBocTs LD, TounocTHBIE Xa-
pakrepuctuku L{®. Tlorpemnoctu u kauecTBO HU(POBBIX ayAUO- U BUJICOCUTHAJIOB.

D¢ et kBanTOBaHUS. OMMOKM KBaHTOBaHUA B peKypcuBHBIX LID. MeToabl 60ps0bI ¢ HEMTUHEH -
HbIMU 3(pPexTamu B pekypcuBHBIX L[D. TounocTts 1 3¢ hekTrBHOCTS HU(POBBIX BBIUYUCIECHUN C COXpaHe-
HUEeM 0cTaTKoB. OCOOEHHOCTH MOCTPOCHHS KaHAJIOB CISKEHHs ¢ ucnoyib3oBanueM L.

Cunre3 L{® mo meTogaM HHBApUAHTHOTO MPEOOPa30BaHUS UMITYJILCHON XapaKTePUCTUKH, OTOOpa-
xeHus uddepennnanon, OWIMHEHHOTO Mpeodpa3zoBanus, z-hopMm.

Mertonbl yacTOTHBIX IpeodpazoBanuil. O6mue yactoTHble npeodpazoBanus LD no Koncrantunu-
nucy. [Ipsmoit cunres L{®. Metoasl cuntesa ¢punstpos ¢ KUX. Meron yacToTHO#H BeIOOpKU. MeTox Bpe-
MEeHHBIX OKOH. KencTpanpHblif aHanu3 1 romoMopgHas 00paboTKa ayTuOCUTHAJIOB.

OproroHanpHasi ¥ reKcaroHajabHas CTPYKTYpbl AUCKpeTH3auuu u3o0paxeHus. Ocobble IByMep-
HBI€ 10CJeI0BaTeIbHOCTU. MHOroMepHble cucTeMbl. ba3oBbie onepanuyu UCHOIb3yeMble B MHOTOMEPHBIX
cucremax. JInHeliHble 1 UHBApUAHTHBIE K CABUT'Y MHOTOMEDPHBIE CUCTEMBI.

JIByMepHbIE ONepaTopbl «CKOJNB3SILEro CPEAHEroy», «JaljlacuaHay, «BBIACJICHUS JUHUM (KOHTY-
POB) B U300paXKEHUN», «ABOMHOIO MU PepeHINPOBAHU, «MATOpa3MepHbIX 00BEKTOB U3 IIYMOB U (O-
HOBY, «IIPOCTPAHCTBEHHBIX I'PAJIUEHTOB B U300PAKEHUI.

14.1.4. Bonnpocsl n1uddepeHnupoBaHHOr0 3a4eTa

1. luckpernsanus v KBaHTOBaHHE CUTHAIOB. DyHKIMs KBaHTOBaHMs. CBs3b YHCIIa YPOBHEH KBaH-
toBauus N u paspsaHocTtu muHbl M. [Ipumep AL napamnensuoro aeiicteus (ALIT K110711B1).

2. Ompenenenne mudposoro ¢uiaprpa. CTaMOHAPHOCTH, JIMHEHHOCTH, (PU3UUECKass peaynsye-
MOCTb, YCTOHUMBOCTD. [IprMephl pa3HOCTHBIX YpaBHEHUI.

3. ba3zoBble onepanuy U CUTHAJIBI, UCTIONb3yeMbIe B IU(DPOBBIX PHIBTPaxX. AHATTUTHYECKAs 3aHCh
JIUCKpETHOM mocaenoBaTenbHocTh yepe3 EU — . [lpuBeaute nmpumep.

4. Tlpssmoe u oOpatHOoe z-mpeoOpazoBaHus. CBoiicTBa TMHEHHOCTH. Teopema O 3ama3IbIBAaHUU.
[Tpumepsr z-ipeodpazoBanuii (EW, EC, Kn), ux ¢dusnveckas uHTEpIripeTaIusi.

5. IlpuBecTH ¢ 10Ka3aTEIBLCTBOM TEOPEMBI O CBEPTKE MTOCIJIEJOBATEIILHOCTEN U IEPEMHOKEHHUH T10-
cleIoBaTebHOCTEN (KOMIUIEKCHAs CBEPTKA).

6. BeiBecTu BhIpaxkeHHst paBeHCTBa [lapceBans aiisi JUCKPETHBIX CUTHAJIOB BO BPEMEHHOW 00ma-
CTH, YaCTOTHOM 001acTH U B 00JIaCTH Z-00pa3oB.

7. HauanbHOE M KOHEUHOE 3HAYEHMsI [10CJIEI0BATENbHOCTH, CyMMa YWIEHOB IIOCJIEI0BAaTEIbHOCTH.
[TpuBecT npumepsl.

8. PasnoctHoe ypaBuenue JIL®. [Tapamerpsr JILD. Anroput™m GyHKIMOHUPOBAHUS JTH-HEHHOTO
nudposoro GpuiIbTpa.

9. OcHoBuble popmbl peanusanuu udpoBsix GpunbTpoB (LID). CpaBHeHune peanuzanuii uppo-
BBIX (UIBTPOB. [l0Ka3aTh UACHTUYHOCTD MPSAMON U KAaHOHWYECKOH opM peanu3za-iuu JILD.

10. OcHOBHBIEC XapaKTEPUCTUKU JIMHEUHBIX ITUPPOBLIX (GUIBTPOB C MOCTOSHHBIMH MapaMeTpamMHu.
BriBecTu BbIpaskeHUE ISl CUCTEMHOM (DYHKLMH HCXOAS U3 Pa3HOCTHOTO ypaBHEHHUS Uil LU(POBOro
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¢buibTpa.

11. Iuckpernas cBéptka. DopMynbl AUCKpEeTHOW CBEPTKH. [Iprmep BBIYMCIEHUS TUCKPETHOMN
CBEPTKU C MOMOIIBIO rpaduueckoro amropurMma. [imHa cBépTku. [IpuBeaure mpumep HCIONb30BaHHS
JTUCKPETHON CBEPTKH MPH BHIYMCICHUU OTKIUKA IIUPPOBOTO PUIbTpA.

12. YacToTHBIE XapaKTEPUCTHKHN JTUHEUHBIX 1M (PpoBbIX (punbTpoB. YactorHast — H(exp(j o T)), am-
IUTHTYIHO-9acTOTHAs — A( o ), dazodactotHas — > ( o ), TPYIIIOBOE BpeMs 3ama3ablBaHus — =( o). Oco-
OEHHOCTH XapaKTepPUCTHUK (TJIaBHBIA WHTEPBAJ YaCTOT, YETHOCTbD, IEPUOIUYHOCTD). [IpuMepbl 4acTOTHBIX
xapakrepucTuk (H(exp( o T)), A( o), ~ ( o)) mas ®HY.

13. TounoctHble xapakTepucTuku L[D. O6mas xapakTeprcTuKa MOrPEIIHOCTEN, BO3HU-KAIOIINX B
L[®. IToxxoxas! k orieHke morpentHocTei. [IpuBenure npuMep OEHKH MOTPENTHOCTEH B BbIOpaHHOM Bamu
UGPOBOM QHUIBTpE.

14. Toukr BOBHMKHOBEHUS MOTPENIHOCTEN MPU OKPYIJIICHUHU PE3ysIbTaToB. Kak cOCTaBIAIOTCA JI0-
KaJbHbIe ccTeMHbIe (GyHKIMN? DOpMyIIbl ISl BBIYUCICHHS OTPEIIHOCTEN (JIOKAIbHBIX U CYMMapHOH).
[IpuBeaute mpumep.

15. Beruncnutens nepBoit paznoctu. CTpyKTypHas cxema, cucreMHast ¢pyHkuus — H(z), ummynbc-
Has xapakrepuctuka — h(nT), vactotHas — H(exp(j - T)), ammmutyaHo-yactoTHas — A( ) 1 $pa304acToT-
Hast — ~ ( o ) XapakTepucTHkH. [IpoxokaeHue uepe3 BEIYUCIUTENb MIEPBOM Pa3HOCTH IIyMa KBAHTOBAHMS
ANIL

16. Beruucnutens BTopoit pasHocTd. CTpyKTypHas cxema, cucteMHas QyHkius — H(z), ummynbc-
Has xapakrepucTtuka — h(nT), wactornas — H(exp(j - T)), ammmutyaHo-yactotHas — A( ) 1 $pa304acToT-
Hast — ~ (o ) XapakrepucTuku. [IpoxoxkaeHne yepes3 BBIYHCIUTENh BTOPOW Pa3HOCTH IIyMa KBAaHTOBAHHMS
AIIII. Yka3zanue: UCNOIB30BaTh JAHHBIE IO BEIYMCIUTENIO MEPBOM Pa3HOCTH.

17. HakamnBarolmuii cyMMaTop ¢ OrpaHUYEHHBIM BPEMEHEM CyMMHpoBaHMs. CTpyKTypHas cxe-
Ma, cuctemHas Gpynkmus — H(z), pasHoctHoe ypaBHeHue — y(nT), ummynscHas xapakrtepuctuka — h(nT).
ITpoxoxxnenne nmyma AL uepes LID.

18. CrmaxxuBarommii punstp. CTpyKTypHas cxema, cucteMHas ¢pyHkius — H(z), pazHocTHOE ypaB-
Henue — y(nT), umnynscHast xapakrepuctuka — h(nT), nepexonnas xapakrepuctuka — g(nT). I[Ipoxoxne-
Hue myma AL gepes 1D.

19. YauBepcanbHas 0a3oBas suelika (MHTErpupyomuil Beixon). CTpyKTypHas cxema, CUCTeMHast
¢bynknusa — H(z), paznoctHoe ypaBHeHue — y(nT), ummnynbcHas xapakrepuctuka — h(nT). [Ipoxoxnenne
mryma AT uepes L.

20. OmubKy, BO3HUKAIONINE B U(PPOBBIX PEKYPCUBHBIX (PUIBTpax HM3-3a KBAHTOBAHHUS JaH-HBIX.
Pacuét ommbok nmpu npsAMoil U KaHOHUYEcKoW (opmax peanuszauuu [[PD nepBoro mopsiika mo BeposT-
HOCTHOMY NOJXx07y. PekomMeHganuu mo MCHOJIb30BaHUIO MPSMOM M KaHOHMYECKOH (opMm peanmuzanuu
[[PD.

21. ludpoBoii peKypcUBHBINA (HUIBTP MEPBOTO MOPSIKA C OMEPATOPOM KBAaHTOBAHMSI JaHHBIX. Pe-
KUMBI OKPYIJICHUS, yceueHus, yuéra octarkoB. CpaBHEHHE peasn3aluil Mex1y coOOi M ¢ TUCKPETHBIM
¢bunsTpom. [IpeneapHbie UK (TPUBEAUTE IIPUMED).

Yacts 1. CunTe3 nudpoBbIX GUIBTPOB

22. OCHOBHBIE ATambl MPOSKTUPOBAHUS MUPPOBHIX GUIBLTPOB. CHPOCKTUPYHUTE CTIIAXKH-BAIOIIIUMA
(GUIBTp TEpBOroO MOPSIIKa METOJIOM HHBAPHAHTHOTO MPEOOPa30BaHUs UMITYJIbCHON XapaKTEPUCTHKH.

23. Meron WHBapUAaHTHOTO MpeoOpa3oBaHUS MMITYJILCHOM XapakTepucTuku. Ilpumep cuHTE3a
dposoro pezonaropa. Hymu u nomoca H(z).

24. Meton otobpakenust nuddepennnanos. Henocrarku metoma. [Ipumep cunTte3a mudpoBoro
PEKEKTOPHOTO (hUIIBTpA.

25. Metox 6mnmuneitHoro ipeodpaszoBanus (BJIIT). Cesa3p aHamoroBeIX ¥ MUQPPOBBIX YacToT. [1pu-
Mep CHHTEe3a IU(PPOBOrO HHTErpaTopa.

26. Meton cunTe3a UG POBHIX GUIBTPOB C UCIIONIB30BaHUEM Z-(hOopM. JJ0OCTOMHCTBA M HETOCTATKH
METOAA.

27. Yactotueie mpeodpazoBanus no Koncrantunumucy (OHY ®HUY1, ®HY ®BY, ®HY [1D,
OHY PD).

28. Meton cuHTe3a MUGPOBBIX (GUIBTPOB C UCIOIH30BaHHEM BpeMEHHBIX OKOoH. OkHa Jupuxiie,
XemMmuHra, bapmierra, Xanna, biaskmana, Kaiizepa. CpaBHUTE XapaKTEpUCTUKU JaHHBIX OKOH MEX]Y CO-
Ooit.
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Yacts I1I. Hudposas o6padorka nzodpaxenuit (LLON)

29. ba3oBsie omnepaluy U CUTHAJIbI, HCTIOIb3YeMbIE IPU 00pabOoTKe M300paKeHHIA.

30. JIuneiiHble 1 MHBApUAHTHBIEC K CABUTY CHUCTEMBbI LU(PPOBOi 00paboTku uzobpaxenuit (LIOW).
[Ipumepbl TMHEUHBIX ¥ HETMHEMHBIX, MHBAPUAHTHBIX U HEMHBAPUAHTHBIX K cIBUTY cucteM [{ON.

31. Anroput™m AByMepHO# MHEHHON (unbsTpanuu. PaznoctHoe ypaBHeHue — y(nl,n2), ummynsc-
Has xapakTtepuctuka — h(nl,n2), cucremnas ¢pynknus — H(z1,z2).

32. CtpyKTypHas cxema ABYMEPHOTO HEPEKYPCHUBHOTO (DHIIBTPA.

33. Haubonee pacpocTpaHEHHBIE THITHI MACOK U COOTBETCTBYIOIINE UM 0OpaOOTKH.

34. nTepBasibHOE MHTETPUPOBAHKE B CUCTEMaX IIU(PPOBOH 00pabOTKH M300parkeHU .

35. UnTepBanbHOE muddepeHnupoBanre B cuctemMax udpoBoit 00paboTku n300paskeHHIH.

36. PexypcuBHas 00pa0oTka M300paKeHHI B HEOPTOTOHATHHBIX (HAKIOHHBIX) HAIpPaBICHHUSIX.
[Tpumepsl MOCTPOEHUSI PEKYPCUBHBIX allepTyp.

37. PanroBas o0paboTka n3o0paxenuii. MenuanHblii GuibTp.

38. OgHOMEPHBIN SKCTpEeMalTbHBIN (GUIBTP IS BBIICICHUS MaTOpa3MEPHOTo 00bekTa u3 GoHa.

39. JIByMepHbI SKCTpeMalbHBIH QUIABTP ¢ amepTypod 7*7 [uist BBIIENEHUS MalIopa3MEpPHOTO
o0bekTa u3 ¢oHa (Bap. | — M0 MUHUMYM TEPBBIX Pa3HOCTEH ).

40. JIByMepHBIH 3KCTpEeMalbHbIM (UIBTP C anepTypoil 7*7 s BBIACNCHHS MallOpa3MEPHOTO
o0bekTa u3 GpoHa (Bap. 2 — M0 MUHUMYMY CHUTHAA).

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLXCst MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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