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AHHOTANMA

Kypc oxBarbiBaeT TpPHHIMIEI TIOTPOCHHS PATUOIUHUN - TEPEHOCHl CIEKTPOB CHUTHANB, MPUHIIHAIIBI
MOYJISIIAN/AEMOYIISIIIAN, QUIBTPAIHsI ITYMOB, COTJIaCOBaHHAS (DUILTBTPAIHsI, OIIEHKH BEPOTHOCTEH OINOOK

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

MO3HAKOMHUTH CTY/IEHTOB, CHEIHATN3UPYIOIIUXCS B OO0NACTH paJMOCBSI3M U PAJAUOIOKAIUU C
MPUHITUIIAMEI 00pa0OTKY CUTHAJIOB B PaIMOYaCTOTHOM 00JIacTH.

33]13‘[1/[ JAUCHUIIINHBI

1) 03HAKOMJICHHE CO CBOIMCTBAMH U OpUHOHIIAMU pCaIU3allu NCPCHOCA CIICKTPOB CUTHAJIOB,

2) O3HAKOMJICHHE CTYICHTOB C IPUHIUIIAMU aHAJIOTOBOH U IU(PPOBON MOAYISLINH;

3) HU3YUCHUC IITYMOBLIX XaPAKTCPUCTHUK KaHAJIOB CBA3U U TPAKTOB IIPUCMaA,

4) OBIaJCHHUEC MCTOJaMH OLICHUBAHWA BepOHTHOCTeﬁ OIIHOO0K ACMOAYJIAINHN,

5) 3HaAKOMCTBO CO CTPYKTYpOH M MPUHIIUIIAMHU 00pPaOOTKH CUTHAJIOB B JIOKAITHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Criocoben oCyIiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1 CniocobeH npuMeHSTh
(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-4 CriocoOeH oCcyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

[MK-4 Crioco0GeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

TEOPETUYECKUE OCHOBBI METOOB 00PaOOTKH PaliO4aCTOTHBIX CUTHAJIOB.

YMETb:

MMPOBOAUTL MCCIICAOBAHUSA XAPAKTCPUCTHUK CBA3HBIX W JIOKAIMOHHBIX CUCTEM B na6opaTopHI>1x

YCIIOBUSIX.
BIAJCTh:




OCHOBHBIMH METOJaMHU TCOPETHUICCKOI'O aHaIM3a CBOMCTB CBSI3HBIX M JIOKAITMOHHBIX pPaauoCUCTEM.

4. Conep:kanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 ABTOreHepaTopsbl 4 12 21
2 KBanparypssie npeoOpa3zoBaHus 4 12 21
3 Koppensuuonnas teopus myma 6 12 23
4 OnTumanbHast 1eMOTYIISIIHS 6 21
5 [ernu GAIY 12 21
6 IludpoBas nuHeiHas MOyIALMA 6 ] 2
JIOKaLus
7 DJIeMEHTHI TEOPUU CUTHAJIOB 4 4 21
Hroro yacos 30 60 150
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 6 (Becennuit)

1. ABTOoreHeparopsl

Tomorpad ycunenusi meTinu OOpaTHOM CBsA3W, KpUTEpHil HeycToWumBocTH HalikBucra. YcioBus
Oammanca ¢a3, ammutyd. CXxembl aBTOT€HEPAaTOPOB. YCIOBUS BO30YXAEHUS TpexTO4kKH. CXembl
TPEXTOUEUHBIX aBTOTEHEPATOPOB.

Crabunuzanusi aMIuIMTyIbl kKoineOanuit. Metoa Ban-mep-Ilonst penienust ypaBHeHUs! aBTOKOJIeOaHUH
C HEIMHEHHBIM 3aTyXanueM. [IpenenbHblil UK.

CrabuipHOCTB 9acTOThI, (ha30BbIi mryMm. KBapiieBas cTaOMIM3aus 4acTOTHI.
2. KBagparypasle npeoOpa3oBaHus

@unbtp ['Mnpbepra, aHAINTHYECKUH CUT'HAJ, TIOHATHE O MTHOBEHHBIX aMIUINTYAe, (a3e u yacTorTe.
CosiictBa mpeoOpazoBanus [mnbbOepra. [unbbeproBel mpeoOpa3oBaHUsi TAPMOHUYECKHX U
KBa3UrapMOHUYECKUX CUTHAJIOB.

[IpencrapneHre MOIOCOBOrO CUTHANA KOMIUIEKCHOW oruOaromedl. Momyssiius/ IeMOoaysus  Kak
npeoOpa3oBaHusi MEXIY MPOCTPAHCTBAMH PAJAMOCUTHAIOB UM  KOMIUIEKCHBIX — OTHOAroIIuX.
Ksanparypubiii nemonynsitop. Ko-repentHass nu HekorepeHTHass oOparotka. [lepexom x 1udpoBoid
00paboTKe pagroCUTHATIOB.

AmnanoroBass MORyJISIIMA. AMIUIMTYIHbIE METOABL. JMOAHBIN NEeTEeKTOp, KOrepEeHTHBIN AEMOILYIIATOP.
dazosbie MeToabl. YactorHas monyssinud. [lernss GAIY kak gemonynsitop UM curHana. CoexTpsl
®OM u UM curnanos. ITomexoycroiiunBocts UM Kak CUCTEMBI IIHUPOKOIIOIOCHON MOLYJISALIUH.
Texaunueckas peanuzanus nepemHoxenust. [lepemuoxkutens [unnoepra.

[IpeobpazoBanue yactoThl. CynepreTepoInHHbIN PUEM.




3. KoppendunonHas Teopus mryma

Marpuubl KOppeJsLMi  CIly4allHbIX BEKTOpPOB. ['ayCCOBCKHME cCilydailHble BETOPBL. YCIIOBHS
HOPMAJIbHOCTH KOMIUIEKCHOTO CIy4aiHOTo BekTopa. CTaTucTHuecKue KOPPETSLUOHHBIA (yHKIMH
Cioy4daidHbIX npoueccoB. Pomp T'ayccoBOCTM B KOPPEJSILIMOHHOW  Teopud. BpemeHHble
KOppeJSILUOHHbIE PYHKIUH, 3progudeckuil nepexod. CrekrpalibHas IIIOTHOCTD IIyma. beinblii nrym.
Jluneiinas ¢unprpanus myma, TeopeMa BuHepa-XuH4YMHA. YCIOBUS HEKOPPEIUPOBAHHOCTH IIYMOB
Ha BbIXO/1aX Hap GuibTpoB.

KBanparypusie npeobpazoBanus nryMoB. @opma 1oJ0COBOTO IIyMa.

Ousnyeckne uCcTouHWKH myma. lllyMbl B yCHIMTENBHBIX YCTPOMCTBAaX, IIyMOBas TeMIIEparypa,
oTHOmeHne curHan/mryM. ONTUMaLHOCTh  COTIACOBAHHOW  (UIBTPAlMM 1O  OTHOIICHHIO
CUTHAJI/TITYM.

4. OntuManbHas IEMOMYIISIUS

Kpurepun MakcuMyMma arocTepopHOi BEPOSTHOATH U MaKCUMAaJILHOTO IpaBononoous. OueHnBaHue
BEpOSITHOCTEH OIIMOOK JeMOAYMSLUUM CHUTHAIOB JIMHEHMHOM Momymsiuuu.  BelpaxeHue s
BEPOSITHOCTH OMIMOKH TIPU ONTUMaNbHON aemonyisiiuu QPSK.

[IponyckHass crnocoOHOCTh KaHala C TayccoBckuM miymoM. lllenHoHoBckmii mpenen. Ilytu
COBEPLICHCTBOBAHMS METOJIOB MOAYJIALIMU JUIsl €ro AocTHKeHUs. [loMexoycToilunBoe KOJUPOBaHUE.

5. Iletmn ®AITH

VYpaBHeHHUE NeTNH, €ro JMHeapru3oBaHHas Gopma. [lepexoanrie mpouecchl B NeTie, YCTaHOBUBIIHECS
3Ha4YeHUs OMMOOK 1Mo (aze u yactore. BeiOop mapMeTpoB netieBoro Gpuisrpa.

TexHuueckass  peanu3anusi  yNpaBisieMbIX  TI'€HEPAaTOpOB M AMCKPUMUHATOPOB  (hasbl.
HuckperuzoBanueie netiu GAITY.

Pabora metnmu B pexume YAIL Oddexr npockanb3biBanus 1ukinoB. [lomocsl cratmueckoro u
JMHaMu4eckro yaepxanus. [lonoca 3axBara.

[Ipumenenne nerens GAIY ana Beinenenus onopHoit Hecymie. [letmn Kocraca. ITletnu ®AIIY B
CHHTE3aTOpax 4acTOTHI.

6. Llucdposas muHeHHAS MOTYIISIIVS W JTOKAITHS

Jluneiinas mopynsuus. CUrHaIbHOE CO3BE3IUE, OOMEHHBIE COOTHOLIEHHS SHEPTUsl — PAaCCTOSHHE.
Cozseznust PM u QAM.

buroBas u GomoBasi ckopoctu. CrnekrpanbHas 3Q(eKTHBHOCTD, CIIEKTpPhl MMIYNIbCOB HaiikBucTa,
MPSIMOYTOJILHOTO MMITYJIbCa, TAPMOHUYECKON TONYBOJIHBI M MPUIIOTHATOrO KocuHyca. ['ayccoBckuii
umnynbe. Kputepuit HaiikBucta OTCYTCTBUSI MEKCHMBONBHOW WHTepEpeHIMH — Tpeel
CHEKTPalIbHON 3PPEKTUBHOCTH JTMHEHHON MOIYIISALINH.

Ksagparypuas ¢aszoBas mogymsiuust QPSK, oproronansnas gactorHas mogymsinust OFM, monymsnus
MUHUMAJILHBIM casuroMm MSK.

Pemreruaras momynsiwmst. AnroputMm Butepou.
[TonATHE O CIIEKTpE MOLIHOCTH, CIIEKTPHI MOILHOCTH CUTHAJIOB JIMHEWHON MOIYJIALIMU.

Pasmepnocts (0aza) kaHajlia ¢ KOHEUYHBIMH pecypcaMu IO BpeMeHH H monoce. OpToroHalibHOE
pa3zieneHue KaHajla - 4acTOTHOE, BPEMEHHOE, KomoBoe. IloHsATHE O HIMPOKONOJIOCHBIX CHUCTEMax
CBSI3H.

Panuonokanuonnsle curHanel. CBs3b MEXIY KOPPESALMSAMU CUTHAJIOB M HX KOMIUIEKCHBIX
orubarommx. Teno HeompeneaeHHOCTH. JIMHEHHO-MOMYTMPOBAaHHBIE JIOKALMOHHBIE cUTHaNBL. Kosbl
Bapkepa, ncepnonrymoBsie ocneaoBarenbHocTd. CrurHanst JIUM.

7. DneMeHTBl TEOpUU CUTHAJIOB

EBknMmoBO  mpoCTpaHCTBO  CHTHANOB  KOHeYHOHW  sHepruu. CKaJsipHOE  NPOU3BEICHHE,
KoppessuoHHble QyHKIMH. CBeprka Kak nuHelHas ¢unbrpanus. HepaBenctBo Komm-IlBapia,
coriacoBaHHas (GUIBTpaLus.



CnextpanpHas Teopusi. AMIUIMTYAHBIA crekTp curHaiga. CBoicTBa CHMMMETpHUHU INpeoOpa3oBaHUs
®dypoe. Teopema o cBepTke, ONMCaHHWE TUHEHHOW (MIBTpaluK B 4acTOTHOH oOnactu. Koppensuu B
4acToTHOW obnacTtu, sHepreTudeckuil criektp. ToxaectBo Ilapcesans, @ypbe npeobdpazoBaHue Kak
JIMHENHBIA ONEPaTOp, COXPAHIIOUINI CKAIAPHOE MPOU3BEACHHUE.

O06001eHHbI crieKTpasibHbI aHanu3. CrnekTpsl Aensra (QpyHKOUHM, (YHKIMM 3HAK U CAMHUYHOMN
crynean. TeopemMa o0 JaByX rpebceHkax. Jluckperuszamusi cUTHalIoOB, Kputepuii HaiikBucra
oOpatumocTd  Juckperusanuu, psag  KorenpHukoBa. CHekTp AUCKPETH30BaHHOTO —CHUTHANA,
Z-TJIOCKOCTb.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

Heobxonnmoe naboparopHoe ocHaIeHNE:

1) MHdpopMarimoHHO-U3MEPHUTEIBHBINH KOMIUIEKC Ha pabodeM MecTe KaKIO0TO CTYACHTA, BKIFOYAFOLTHIA
KOMITBIOTED, IBYXJIy4eBOi n(poBoii ociipuiorpad, nndpoBoil FeHepaTop CUTHAIIOB U YaCTOTOMED;

2) CompsraeMbie ¢ KOMITBIOTEPHBIMH T'€HEPATOPOM H OCHMILIOrpadoM MaKeTHBIE IUTATHI Ui COOMPaHUs
CcXeMm;

3) HeoOxomuMele paano31eKTPOHHBIE KOMIIOHEHTBI: pE3UCTOPBI, KOHJICHCATOPHI, TPAH3UCTOPHI,
MHTETPAJIbHBIE CXEMBbI, KBapLIEBbIe PE30HATOPBI, MUKPOIIPOIIECCOPBI, KaOeH, COCANHUTEIbHbIC
POBOJIA;

4) JTaboparopHBIii HHCTPYMEHT.

Heo0xonumoe obopynoBaHue JJis JISKIINN:

1) Yuebnas aynurtopus;

2) Kommbrotep, 6ecrpoBOIHOM MTPOEKTOP, YKPAH;

3) JlokanbHas ceTh, oOecneunBaromas J0CTYI K y4eOHO-METOANYECKOMY 00ECICYEHHUIO.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Jlexiuu o Teopuu curHainoB [Tekcr] : yue6. mocodue st By30B / A. A. ['puropses ; M-Bo
oOpazoBanus u Hayku PD, Mock. pusz.-texH. un-1 (Toc. yH-T) .— M. : MOTH, 2014 .— 328 c.
2. Pagnorexuunueckue memnu u curHansl [ Texer] : yueOHuK 1i1st By3oB / C. . backakoB .— 3-e u3n.,
niepepab. u gor. — M. : Beicmas mikona, 2000, 2005 .— 466 c.

JomnonHutensHas auTeparypa
1. Henuueitnple npeoOpazoBaHus U IpueM paanocurHanoB [Tekcr] : yue6. mocobue st By3oB / 1O.
I1.03epckuii ; M-Bo oOpazoBanus u Hayku Poc. @enepanun, Mock. ¢pu3.-TexH. uH-T (roc. yH-T .— M. :
M®TH, 2010 .— 264 c.
2. lMonynpoBogaukoBas cxemorexuuka [Texcr] : B 2 1. T. 1 / V. Tutue, K. Illenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : omaka-XXI, 2008 .— 832 c.
3. OcuoBsl panuoanexkrponuku [Tekcr] : [yaedHoe nocodue nms By3os] / E. 1. ManaeB .— 4-e uzn. /
[yueb. u3n.] .— M. : Kamxnsbrit jom, 2013 .— 512 c.
4. Cnyyaiiaple curaaisl ¥ mwyMbl. Monenuposanue B cpene MATLAB [Tekct] : yue6. nocobue amns
By30B / E. B. BopoHoB ; M-Bo 00pazoBanus u Hayku PD, Mock. ¢uz.-TexH. HH-T (TOC. YH-T .— M. :
M®THU, 2012 .— 124 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Iporpammuoe obecnieuenue:
1. Micro-Cap;



2. Habop crnenuaibHbIX yueOHBIX TiporpaMm st Micro-Cap;
3. YueOHbIe MOCOOUSI, METOINYECKUE YKa3aHUS, OTIMCAHUS JIA00OPATOPHBIX PadOT.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_IyJ'lﬂ)

Nzyuaemas nucuumiuHa OTHOCUTCS K TeXHUYeCKUM. OCOOCHHOCTBIO JUCHUIUIMH 3TOTO POJa SIBISETCS
CIIO)KHOCTb MX BOCIPHATHS C HyJIsS [0 JIMTEPaTypHbIM MCTOYHHUKAM B CHJIy OOWJIMSA IUIOXO
(dopmanu3zyeMbIX NPEACTaBICHUN W MPaBAONOAOOHBIX pacCyX AeHUH. DTO OOyClIaBIMBaET KPalHIOO
aKTYaJIbHOCTb CJIYLIAHUS JIEKLIMOHHOTO Kypca, B KOTOPOM OCHOBHbBIE IIOJIOKEHMsI JUCLIUILUIMHBI
MPENOAHOCATCS Ha MPUHATOM B HWHXXEHEPHOM IPAKTHKE TEXHUYECKOM S3BIKE W PacCCTaBIISIFOTCS
aKIeHTHl Ha HauOojee CyIIeCTBeHHble MOMEHTH. CilyliaHue JEKIIMOHHOTO Kypca CyLIECTBEHHO
o0JieryaeT YTeHue peKOMEHI0BAaHHOM JIUTEPaTypHl.

[lomuMo ¢opmanbHBIX 3HaHWH, OCBOEHHE JIIO0OW TEXHUYECKOW JIUCIMIUIMHBI CBS3aHO C
MpUOOPETEHNEM MUHUMAIBHOIO 00beMa NPAKTHUECKUX HABBIKOB. OTH HABBIKM HE MOTYT OBITH
PUOOPETEHBI YTEHUEM WJIH CITyIIaHHUEM.

B nanHOM Kypce OHH TPUOOPETArOTCs TIPH BBIMIOJHEHUH J1a00PaTOPHOTO MpakTHKyMa. J1Jist yCIenHoro
BBITIOJIHEHUS JTA0OPATOPHBIX paboT cienyet: 1) [epen HayanoMm pabOThl MOTPATUTh HEKOTOPOE BPEMsI
Ha O3HAKOMJICHHE C €€ TEOPETUYECKHM CONIEpKAHHUEM, C TeM, 4YTOObl MPU BBINOJHCHUH
OKCIICPUMCHTANIBLHBIX 3aJaHUl WUMETh O0Ilee MNPEJCTABICHHE O TOM, 4YTO TMPOHMCXOTUT M KakKue
pe3yabTaThl SABJISIOTCS OXHIaeMbiMU. 2) B mporiecce paboThl akKypaTHO (PUKCHPOBATH MOJyYCHHBIC
9KCIICPUMCHTAJILHBI JaHHBIC C TEM, YTOOBI MO MPOIICCTBUHU JBYX-TPEX HENEIb OHM MODIU CTaTh
npeaMeToM 00CYXKaeHus: Tpu caade pabothl. 3) [lpu mMoarotoBke K cade MPUBECTH TMOJYYCHHBIC
JAHHBIC K BUJY, MPUTOJHOMY JUISI OOCYXKICHUS — IMOCTPOUTH HEOOXOIMMbIC TpadUKH, 3aroIHUThH
TaOJULBI U T. 1.

K MomeHTy caun mabopaTtopHoOil paboThI, OTHOCSIIMECS K €€ COAECPIKAaHUIO TEOPETHYECKUE MOTOKEHUS
JOJDKHBI OBITh U3YYECHBI U OCMBICIICHEI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

KYpC: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

Pa3paborunk: A.A. TpuropneB, KaH[. TEXH. HAYK, JOLICHT, TOLUECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIesei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynabrare wu3y4eHUs IUCHUTUTAHBI
00yJaromuiics JOmKeH:

3HATb:

«Henuneiinsie HpeO6p3.30BaHI/IH u TIMpuecM paJuoCUTHAIIOBY»

TEOPETUYECKUE OCHOBBI METOOB 00PaOOTKH PaliO4aCTOTHBIX CUTHAJIOB.

yMeThb:

MMPOBOAUTL MCCIICAOBAHUSA XAPAKTCPUCTHUK CBA3HBIX W JIOKALIMOHHBIX CUCTEM B na6opaTopHI>1x

YCIIOBUSIX.
BJIA/IETh:

OCHOBHBIMU MCTOAAMU TCOPCTUUCCKOI'O aHaJin3a CBOMCTB CBSI3HBIX U JIOKAIITMOHHBIX paIMOCUCTEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TCKYI]_[I/Iﬁ KOHTPOJIb MPOBOAUTCA YCTHBIM OIIPOCOM B HAYaJIC na6opaTopH0r0 SHAHATHUA 110 MaTrcpualry
Hpomez[meﬁ JICKIIUW U B KOHLEC 3aHATHA 110 ITOJYYCHHBIM 3KCIICPUMCHTAJIbHBIM JaHHBIM

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /1J1l IPOBeJAeHHs MPOME:KYTOUHOIH aTTecTaluu

o0yuaruuxcst

Kputepun onennBanus

Onenka «otauuHo (10)» BeICTaBiIsieTcs OOydaroLleMycsi, €ClIM OH MPaBWJIBHO OTBedaeT Ha Bce 10
BOIIPOCOB, 331aHHBIX €My Ha KOJJIOKBUYME.




Onenka «oTiruHO (9)» BBICTABIsiETCsl OOyYaromeMycsi, €Cl OH TPaBWIBHO OTBEYaeT Ha 9

BOIIPOCOB, 3a/IaHHBIX €MY Ha KOJUIOKBHUYMC.

OHGHKa «OTIIMYHO (8)» BBICTABJIACTCS O6y‘-IaIOH_[CMYC$I, CCJIM OH MNPAaBWJIBHO OTBCYACT HaA 8

BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.

Ouenka «xopomo (7)» BbICTaBIsAeTCA OOy4yaromEMyCs, €CIM OH IPaBHIbHO OTBEYACT
BOIIPOCOB, 33JJaHHBIX EMY Ha KOJNIOKBHYME.

Onenka «xopomo (6)» BbICTaBisieTcsl 00y4aromeMycs, €CJii OH NPaBWJIBHO OTBEYAET
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.

Ouenka «xopomo (5)» BbICTaBIsSeTCA OOy4yaromEeMycCs, €CIM OH IPaBHIbHO OTBEYACT
BOIIPOCOB, 33JJaHHBIX EMY Ha KOJUNIOKBHYME.

Ha

Ha

Ha

7

nus3

n3

nus3

n3

nus3

10

10

10

10

10

OHGHKa «YAOBJICTBOPUTCIILHO (4)» BBICTABJIACTCS O6y‘-IaIOH_ICMYC$I, CCJIM OH IIPABUJIBHO OTBCYACT Ha 4

u3 10 BompocoB, 3aJaHHBIX €My Ha KOJNIOKBUYME.

OreHKa «yJOBJIETBOPUTENBHO (3)» BhICTABISIETCS 00y4YaloMIeMycsi, €CIM OH MPAaBUIIBHO OTBEYaeT Ha 3

n3 10 BOIIPOCOB, 3a/IaHHBIX €MY Ha KOJUIOKBHUYMC.

OI_IGHKa «HCYOOBJICTBOPUTCIILHO (2)» BBICTABJIACTCA 06yqafomeMycsI, CCJIM OH MIPaBUJIbHO OTBCYACT Ha

2 u3 10 BompoCoB, 3aIaHHBIX €My Ha KOJIJIOKBUYME.

OueHka «HEyJOBIEeTBOPUTENBHO (1)» BBICTABIAETCS 00yUaromeMycCsl, €CJIM OH MPAaBHUIIBHO OTBEYAET Ha

1 u3 10 3agaHHBIX €My BOIIPOCOB.

5. MeTonu4eckne MaTepraJbl, onpeneJsomue Npoueaypbl OLeHUBAHUA 3HAHUI, YMEHH I, HABBIKOB H

(W1M) oNbITA AESITEILHOCTH



3.IlepeyeHb THMOBBIX KOHTPOJIBHBIX 3aJaHWH, MCHOJb3YeMbIX [Jisi OLEHKH 3HAHMIM,
YMEHHIi, HABbIKOB

[TpoMexxyTouHasi aTTecTanus IO AUCHUIUIMHE OCYIIECTBIsAeTCs B (opme 3K3aMeHa.

DK3aMeH MPOBOAUTCS B YCTHOU (hopme.

JK3aMeHAIlMOHHbIE BOMPOCHI 10 KypPCY:

MartemaTuueckKas TEOpUHA CUI'HAJIOB

1.

10.

11.

B uem 3akmouarorcs onvcanue JTUHEHHON GUIBTPAIMK BO BPEMEHHOW U YaCTOTHOM
obmactsax? Yro Takoe UMITyJIbCHAS PEAKIKA, KAKOBA €€ CBSI3b C KOMIUIEKCHBIM
koaddunrenTom nepenayn? Yto Takoe aMIMTYAHO-4aCTOTHAS U ()a30BO-4aCTOTHAS
XapaKTepUCTUKHU?

Uem oTamyaroTcs MOHATHS KOT€PEHTHON U HEKOT€PEHTHOM OPTOrOHAIBbHOCTH CUTHAJIOB?
[ToueMy HeKoOrepeHTHas OpTOrOHAJILHOCTh COXPAHSETCSI P CIBUTE (a3bl, KOTEPEHTHAs —
Het? [IpuBecTu mpuMepsl ap OPTOrOHAIBHBIX U KOTEPEHTHO OPTOrOHAJIBHBIX
rapMOHMYECKHUX CUTHAJIOB.

Kak u3MeHsieTcs ciekTp CUrHaja npu ero MaciutabupoBaHuy (PacTSHXKEHUU WK CHKAaTHUH) BO
BpemeHH? Kak BBINONHATH MaclITaOupOBaHNE CUTHAJA C COXPAHEHUEM €r0 SHEPIUu?

Kak n3mensiercst criekTp curHaia rnpu ero csure Bo BpemeHu? Kak ocyliecTBUTh CABUT
CIIEKTpa CUTHAJIA 10 4acToTe?

KakoBbI cieKTphl aBTO U B3aUMHOM KOPpesiluu curHanoB? UTo Takoe SHepreTuUeCcKuil
CIIEKTp U B3aUMHBbIN 3Heprerudyeckuil cnektp? B uem 3axmrouaercs ToxzaecTtso [lapceBansa?
Kak n3menstorcst CBEpTKH, M KOPPESLUU NTapbl CUTHAJIOB MPU WX CABUTax o BpemeHu? Kax
W3MEHSIIOTCS] KOPPEJSALUU U CBEPTKU IIPU OAMHAKOBOM C/IBUI'E IO YaCTOTE CIIEKTPOB 000X
CUTHAJIOB?

Kak Beirsiiut npeodpazoBanue I nibbepra Bo BpeMEHHON U 4acTOTHOM obnacTax? Kax
IIOCTPOUTDH AaHAITMUTUYECKUI YKBUBAJIEHT BELIECTBEHHOT'O CUTHAJIA C TIOMOILBIO
npeodpaszoBanus ['mnpbepra?

Yro Takoe aHanuTHUeCKUi curHan? KakoBsl ocoOeHHOCTH ero cTpyKTyphl? Kak moctpouts
aQHAJIMTUYECKUI SKBUBAJICHT BELIECTBEHHOI'O CUTHAJIA?

Kak BBOASTCS NOHATHS aMIUIUTY/IbI, ()a3bl © MTHOBEHHOW 4aCTOTHI BEIIECTBEHHOI'O CUTHANA
1 BEIIECTBEHHOI'O TI0JIOCOBOTO CUrHana?

KaxoBa cBsI3b CBEPTOK-KOPPEISILMI BEIIECTBEHHBIX CUTHAJIOB U MX aHAJIUTUYECKUX
SKBHUBAJIEHTOB?

Yro takoe crekTp MourHocTH? KakoB 3ak0H MpeoOpa3oBaHusl CIIEKTpa MOIHOCTH MPU
nuHerWHoH ¢unpTpanuu curnana? KakoBa cTpykTypa criekTpa MOIIIHOCTH MEPHUOIUUECKOTO
curnana?

KsagparypHsblie npeoOpa3oBaHus

1.

2.

Yro Takoe KOMIUIEKCHAs Orubarolasi BEIeCcTBEHHOT0 M0JIOCOBOTO paguocurnaina? B yem
COCTOMT Ipolietypa noctpoeHus orudaromein? Kak BbIIIAIUT OJ0K—cxemMa KBaJpaTypHOTo
cMmecurens’?

Yto Takoe KOMIUIEKCHas orudaroiasi BeIecTBEHHOT 0 M0JI0coBOro paanocurnana? Kakosa
0J10K-cXxeMa KBaJpaTypHOI0 MOJYJISTOpa — IpeoOpa3oBaTelis KOMIUIEKCHON orubaromieii B
IIOJIOCOBOM CUTHAI?

KakoBa cxema BblJIeIeHUs] KOMITJIEKCHON Oru0arolei mojxocoBOro CUruasia ¢ GpuibTpoM
['mnsbepra?



10.

11.

12.

Kak HaiiTu KOppensuio KOMIJICKCHBIX OTMOAIONIUX MO0 U3BECTHON KOPPEISLIUU
BEIIIECTBEHHBIX MOJOCOBBIX CUTHATIOB?

Kak HailTu KOppessIuIo N0J0COBBIX CUTHAJIOB, 3Hasl KOPPEISINI0 X KOMIUIEKCHBIX
oruoarommx?

UTto Takoe KOrepeHTHBIN JeMOLYIsATOp (CUHXPOHHBIN AeTekTop)? Kak peanns3oBarts ero Ha
nepemuoxurene [ mipbepra?

KakoBa cTpykTypHas cxema KOMIIEKCHOTO pajuokaHana? B kakoM OTHOLIEHUH
HEKOTe€pEHTHBIN KaHaJl OTJINYAETCs] OT KOT€pEeHTHOro?

UYro Takoe rnpeodpa3zoBaHue YaCTOTHI paguocurnana? Kak BRIMIAIUT OJIOK-cXema
cynepreTepoauHHOro npueMHuka? Kak odecrieqnBaercsi B HeM MOJABICHHE 3ePKAIbHOTO
KaHana?

B yem 3akiogaercss MexaHU3M 00pa30BaHUs 3€PKAJIbHOIO KaHaa B CylepreTepoAMHHOM
IIPUEMHHMKE, KAKOBBI IIPUHLIMIIBI €TO M1OAABJICHUSA?

Kakue npuemsl peanus3anuy onepanyy NepeMHOKEHHs CUTHAIOB cyliecTByoT? Kak
OCYILIECTBUTDH NIEPEMHOKEHUE HA HEJIMHEHHOM 3J1EMEHTE?

Kakue npuemsl peanu3annu onepanuy NepeMHOKEHHs CUTHAIOB cyliecTByroT? Kak
OCYIIIECTBUTH IEPEMHOKECHUE HA YCUIIUTENE C U3MEHIEMBIM KO3(pPHUIIMEHTOM YCHIICHUS?
ITpuBecTH mpuMep CXeMbl.

Kaxue npuemsl peanuzanuy onepanyy NepeMHOKEHUS CUTHAIOB cylecTByoT? Kak
pabotaeT nepeMHoxuTelNb I niabdepra?

HekorepenTHas Jjokanus

1.

~ow

Kak paboraet ummynbcHbli IokaTop? YUTo Takoe Tesno HeonpeaeneHHocTu? Kak
TpanchopMupyeTcs ero popMa mpu H3MEHEHUH [UTUTEIBHOCTH 30HIUPYIOIIEero curaana? B
YeM COCTOUT COOTHOLIEHUE HEONIPEAEICHHOCTH B JIOKaUUu?

Uro Takoe nuHeiHas yacToTHas Monyisiiusa’? Kak tpancopmupyercs Teno
HEOMpeAeNeHHOCTH TPU YHUpI-TipeodpazoBanuu? Uem onpenensercs pazpemaronas
cnocobHocTs JIUM-curnana no gaabHOCTH?

Yem onpenensercs paspeleHue 1o AaIbHOCTH jJokaropa ¢ JIUM-curnanom?

B uewm 3akitouaercs yupn-npeodpa3zoBaHue 30HAMpYoIIero nMiyibca? KakoBo ero BiusiHue
Ha (opMy Tena HeonpeeIeHHOCTH 30HAMPYIOLIero curnaia?

Kak ycTpoeHs! nryMonojo0HbIe CUTHAJIBI ISl UMITYJIbCHOM JIokanuu? Kakoe pazpenieHue no
TAIBHOCTH OHU oOecnieunBaroT? Uto Takoe ko bpakepa?

KaxoBa CBsA3b KOppEIALMK CUTHAJA JIMHEMHOW MOAYJISILIUN C JUCKPETHON KOppesiuen
cuMBOJIbHOTO 610Ka? UTO Takoe kobl bpakepa, 1 kakoBa UX POJIb B JTOKAIHH?

AHajoroBasi MOAYJISAIUSA

1.

Yro takoe 6anaHcHas Moy siius? Kak moctpouTs OanaHCHBINA MOAYJIATOP Ha
muddepeHIMaTbHON Mape ¢ yrpaBisieMbIM F€HepaTOpoOM cTabmiIbHOTO Toka? KakoB criekTp
0aaHCHO-MOTyTUPOBAaHHOTO CUTHajIa?

Urto Ttakoe GanancHas moayssius? Kak mocTpouTs OalaHCHBIA MOIYIISITOP Ha
nepemHoxurene [ napbepra? Kakos criekTp 6alaHCHO-MOAYJIMPOBAHHOTO CUTHANA?

Yro Takoe aMIuTy1Hast MOayJsAnus? Kak mocTpouTh aMIUIMTYAHBIN MOIYJIATOP Ha
muddepeHIMaIbHOM Mape ¢ ynpaBisieMbIM F'eHepaTopoM cTadmibHOro Toka? KakoB criekTp
aMIUIUTYIHO-MOYyJUPOBAHHOTO CUTHana?

Yro Takoe MOIYJIAI ¢ OJIHOM O0KOBOI mosiocoit (SSB)? Kak ocyiecTBiasieTcs AeMOTY AU
SSB-curnana?

Kak peanuzoBars 1eMoTy 10 0anaHCHO-MOYIMPOBAHHOTO CUTHAIA CHHXPOHHBIM
JETEKTOPOM?



6.

Kak peanuzoBaTh AeMOIYJIALMIO aMILTUTYTHO-MOIYJIMPOBAHHOI'O CUTHAJIA HA AUOJITHOM
nerekrope? KakoBa cTpyKTypa CXeMbl HEKOT€PEHTHON AEMOAYSALNN aMILTATYIHO-
MOJAYJIMPOBAHHOTO CUTHAJIA HA KBaIpaTypHOM cMecutene?

Yrto Takoe yacToTHass MOAyJAus? YeM 0OBICHIETCS €€ BBICOKask TOMEXOYCTOMYUBOCTD?
Kak peanuzoBaTh AeMOIyJIATOP 4aCTOTHO-MOJIYJIMPOBAHHOIO curHaia Ha netie OAITY?

HMudpoBas Mmoayasauus

1.

10.

11.

12.

13.

Uro Takoe nuHeiHas nudpoBas Moaysusa? B yem 3akinrodaercs ycIoBUE OTCYTCTBUS
MEXCUMBOJIbHON MHTepdepeHunn? Ilouemy ¢uiabTpanys curaana MoKeT MPUBOAUTH K €ro
HapyILIEHUIO?

B uem coctout kpurepuii HalikBrucTa OTCYTCTBHSI MEKXCUMBOJIBHOW HHTEp(EpEHIINH TTPU
TUHENHON Monynsauuu? YTo Takoe UMITYJIbC «KOPEHb U3 MPUIOJHATOIO KOCUHYCa», KAaKOBBI
€ro BpeMeHHas (opMma U CHeKTp?

Uro Takoe criekTpaibHas 3 (HEKTHBHOCTh CUTHANA TUHEHHON Moy suun? KakoBbl
IIPUHLIMIIBI €€ ONTUMH3ALUN?

Uro Takoe criekTpaibHas 3PPEKTUBHOCTD TMHEHHOW 1 poBoi Moaymsuun? Kakoso ee
npezensHoe 3HaueHue? KakoBbl criekTpaibHble 3()(hEKTUBHOCTH CUCTEM JTMHEHHON
MOJYJIILIUY C UMITYJIbCAMU: MPSIMOYIOJIbHUK, TAPMOHUYECKAsS [TOJIYBOJIHA, IPUIIOIHATHIN
KOCHUHYC?

KakoBbl TpeOOBaHMS K BBIOOPY CO3BE3/IHI CXeM JTUHEHHON Moy siuu? Kak BBITIISIAT
co3pesausa PSK u QAM.

KakoBsl TpeboBaHUs K BBIOOPY cO3Be3/IMi cxeM JuHelHoU Moayisiuun? Kakue M-
MHOTOTOYEUYHBIE CO3BE3/IUsl PACIIPOCTPAHEHBI, CPABHUTD UX I10 IOMEXOYCTOWYUBOCTH?
KakoBa npupona o6paTHON pabOTHI IpH AEMOTYIISIIH CUTHAIA ABOUYHOH (ha30Boii
MOJYJISILIMU € IPSAMOYTOJIbHBIM UMITYJIbcOM? UTO Takoe OTHOCUTENbHAs (a30Bas MOTYISALIMS
(O®M)? KakoB npuHLHUIT HEKOTepeHTHO! aemonysiuu O®M curnana?

Yro takoe oproroHanbHas Moayisinua? Kakosa ee cnekTpanbHas 3gpdextuBHOCTh? Kak
[OCTPOUTH MAaKCUMaJIbHYIO CUCTEMY OPTOTOHAJIHBIX CUTHAJIOB IPH 3aJaHHbIX
OrpaHMUYEHUSAX Ha BpeMs U nosocy? KakoBa pa3MepHOCTb 3TOM CHCTEMBI?

Uro Takoe 1BOMYHAsA YacTOTHas MOy susi? KakoBbI yCI0BHS KOT€PEHTHOM U
HEKOT€pEHTHON OPTOTOHAJILHOCTHU Iapbl TAPMOHNYECKUX cUTHANIOB? KakoBa crieKTpaibHas
3¢ (PEKTUBHOCTH OPTOTOHATILHON ABOMYHON YaCTOTHOW MOTYJISIIUN?

Kak ocylmecTBuTh HEKOTEPEHTYIO AEMOAYJISALUIO CUTHAJIA C JBOMYHOM YaCTOTHOM
MoayJsuen?

Yro Takoe MOIYJALMS ¢ MUHUMAaJIbHBIM 4YacTOTHBIM caBurom (MUM)? KakoBa ee
cnekTpaibHas 3¢ dekTuBHOCTH? Kak BbIrIsAuT BpeMeHHast (popma BemectBeHHoro MUM-
paauocurxana?

Uro Takoe pemeryaras Moayisiiusi? [IpuBecT 010K-cxeMy peleT4aToro MoayisTopa co
CBEPTOYHBIM KOAOM?

B uem cyTh npuMeHeHus anroputma ButepOu A AeMOYISAIUHN pelieTyaTo-
MOJ1yJINPOBAHHBIX CUTHAJIOB?

Koppeasiunmonnasi reopusi iyMoB

1.

Yro Takoe rayccoBCKas CilydaiHas BEJIMYHMHA, TayCCOBCKHM ciay4aiiHblii BekTop? YTO Takoe
KOMIUJIEKCHas Cily4aiiHas BenudurHa? B 4yem cocTosT yciioBus ee HopManbHOCTH? Kak
BBITVIAIUT IJIOTHOCTB BEPOSTHOCTEN HOPMaAIbHOU KOMIUIEKCHOM IayCCOBCKOM CIIy4alHON
BEJINYUHBI?

Yto Takoe KOppeNsALus U ClIeKTpallbHas IIOTHOCTh IyMa? B ueM 3axirodaercsi CBOMCTBO
sproauyHocTy nryma? Kak HallTH Aucniepcuio yma, 3Has €ro KOppesiiuio Win
CHEKTPAJIBHYIO INIOTHOCTH?



®©

10.

11.

12.

13.

14.
15.

16.

B yem 3akiouaercst cytb Teopembl Bunepa-Xununna? Yto Takoe 6enblii mrym? Uro Takoe
rymoBasi mojioca GpunbTpa? Kak HaiiTi qucnepcuio myma Ha Beixoje gruibrpa?

Uro takoe Genblif nmrym? Uto Takoe mrymoBas moisioca ¢puiibtpa? Kak HailTu aucnepcuto
IIyMa Ha BBIX0J1¢ (PHIIBTpa C M3BECTHOM IITyMOBOM ITOJI0COM?

B gem cocrout Teopema Bunepa-Xununna ams napsl GuiibTpoB? KakoBbl ycioBus
B3aMMHON HEKOPPEIMPOBAHHOCTH U OPTOTOHAJIBHOCTH LITYMOB Ha UX BBIXOJaX?

Yro Takoe mryM J[>KOHCOHA, KaKOBa €ro CeKTpajbHas MIOTHOCTH? Kak HalTH
CHEKTPAJIbHYIO INIOTHOCATH IIyMa, IOPOXKAaEMOT0 TOCIEI0BATEIbHBIM U MapaJlIeIbHBIM
COEIMHEHUEM PE3UCTOPOB?

Uro Ttakoe apoboBoii mrym? KakoBa ero cnekrpanbHas miaoTHocTh? Kak nrymoBoe
HaIpsDKEHUE Ha MO0/ 3aBUCUT OT Ha4aJIbHOT'O TOKA Yepe3 Hero?

Kak u3Meputb OTHOIIEHHE CUTHAJI/IIIYM Ha BBIXOJIE YCUIIUTENs?

UYro Takoe OTHOIIEHHE CUTHAN/IIyM. UTo Takoe K03 (PUIMEHT ITyMa YCUITUTENS U KaK OH
CBSI3aH C yXyJIICHHEM OTHOLICHUS CUTHAJI/IIIYM MPH YCHJICHUU?

Yro takoe cornacoBanHas ¢puibTpanusn? Kak ycrpoen cornacoBanusid pmistp? Kak
peayin3oBath ero JuHeWHbIM GuibTpoM? [loueMy cornacoBanHas puabTpanus ONTUMaIbHA
110 OTHOIIEHHUIO CUTHAJ/IIyM?

Kak BBOAMTCS OTHOIIEHHE CUTHAJ/IIIYM Ha BBIXOJIE KOPPENsATOpa (COrIacoBaHHOTO
¢unpTpa)? [loyemy coriracoBaHHas QHIIBTPAIUS ONTUMAIBHA IO OTHOIICHUIO CUTHAI/IITYM?
Uro Takoe ko3¢ dunmeHT myma u urymoBas temmnepatrypa? [lpemioxuTs miaH skcrnepuMeHTa
0 U3MEPEHUI0 KOd((DUIIMEHTA IITyMa YCUITHTEIIS?

UYro takoe korhduLmeHT uryma u nrymoBas remnepatypa? Kakos koaduimeHT mryma
JeIIATENS

Hanpspkenus Ha MIyMsIIuX COMPOTUBICHUSIX ?

[Touemy ko3 pumMEHT TTyMa yCHIIHTENS Ha OUTIONIIPHOM TPAH3UCTOPE 3aBUCUT OT
COTMPOTHUBIICHUS UCTOYHHMKA? YUTO Takoe IIyMOBOE COMPOTUBICHHUE?

[Touemy ko3 puIEEHT TITyMa YCHITHTENST HA OUTIONIIPHOM TPAH3UCTOPE 3aBUCHT OT
conpoTuBiieHUs UCTOYHNKA? Kak MUHUMU3HPOBATh KO3()PHUIMEHT 1ITymMa BEIOOpOM
HAYaJILHOTO PEKMMa TPAH3UCTOpa?

OnTumanbHasn AEMOAYJJIAIUSA

1.

KakoBa mioTHOCTh BEpOSTHOCTEH IITyMa Ha BBIXOJI€ COTJIACOBAaHHOTO (PHIIbTpA MpU HATUYUU
Ha ero Bxoje 0enoro rayccoBckoro myma? YTo Takoe OTHOIIEHUE CUTHAJ/IIYM U MOYEMY
corjacoBaHHas (PHIIbTpaAIlUs MAKCUMUZUPYET €ro?

B ueMm 3akmiouaercs aeMOAyNSUUsA IO MAaKCUMyMY alOCTEPUOPHOM BEPOATHOCTU U
MakcumMyMmy mpaBaomnonoousi? [lodemy aemonmynsius Mo MakCUMyMYy IPaBIONoOA00Ous B
rayCCOBCKOM IIyME SKBUBAJIEHTHA JAEMOJYJSALMHM MO MUHMUMYMY paccTosiHua? UTo Takoe
pazbuenne Boponoro?

Uro takoe lllennonoBckuit npeaen? Kakoe oTHOIEHHE CUTHA/IIyM HAa OUT MHHMMAIBHO
JIOCTAaTOYHO JIJIsl HAJKHOU Tepeadyn Co CKOJIb YT'OJIHO Majoi CKOPOCThIO?

Kak oneHuTh Mepy HpsIMOYTOJILHOM O0JIaCTH MO TayCCOBCKOW IUIOTHOCTH BEPOSITHOCTEH
yepe3 Q-dpyHK1H0?

KakoBa 3aBHCHMOCTH BEpOSITHOCTH OmUOKK nemonynsuuu BPSK oT oTHomieHus curnan
nym?

KakoBa ¢opmsbl pactpenenenuii Penes u Penes-Paiica? Haiitu 3aBUCHMOCTH OT OTHOIICHHUS
CUTHAJI/IIIYM BEPOSITHOCTEH OIMMMOOK KOTEPEHTHOW W HEKOTEPHTOU NEMOIYIISIIUUA CO3BE3IUS
2ASK nBOMYHOM aMIIIUTYAHOW MOAYSLAN?

Uro Takoe wymepanus ['pes? Kak 3aBHCHT BEpOSTHOCTh OMIMOKM Ha OUT JEMOIYJSIIUU
QPSK ot nymepanun?

KakoBbI 3aBUCHMOCTH OT OTHOIICHHS CHUTHAI/IIYM BEPOSITHOCTEH OMIMOOK IEMOTYIISIIUN
co3pe3auii MPSK u MQAM M-uuHoli ¢a3oBoii u kBaaparypHoil Monynsuuu? Kakoe



9.

YBEITMYCHUE OTHOIIECHUS CUTHAJI/IIYM TpeOyeTCsl Il COXPAHCHHSI BEPOSTHOCTH OIIUOKHU TIPH
yaBoenun uncia touek MPSK 1 MQAM.

Kak omneHuts BEpOATHOCTH OMIMOOK NPU KOTEPEHTHOW W HEKOTEPEHTHOH AEMOIYJSIUH
CHUTHAJIOB JIBOMYHOW OPTOTOHAJILHOW MOYJISLIUM?

10. Kak ocymiecTBisieTcsl IEMOAYJSNHS CUTHAIOB JBOWYHOW YACTOTHOH MOJIYJSIUU C

MUHHUMAJIbHBIM cIBUTOM 4acToThl (MSK) mo anroputmy Butepou?

Hernn @AY

1. Kakosa ctpykrypHas cxema retiu OAITY? Kak BeiBecTr ypaBHeHue qnuHaMuku OATTY?
UYewm ormpenensercs: yCTaHOBUBIIIEECs 3HaUeHHE (Ha30BO OMIMOKH MTPU HATMYUU OLIIHOKHU IO
yacTore?

2. Yem ompenensieTcs ycTaHOBHUBILEeCs 3HaueHHE (azoBoit omnbku B netiae GAIIY npu
HAJIMYUU OLIMOKH 10 YacToTe Ha BXxoJe? Kakumu cpeactBamMu ero MOXHO MUHUMHU3UPOBAThH?

3. B uem cocrout cmbici noBeIeHUs Kodpduienta ycunenus netnu? Kak oHo Biusietr Ha
ycTaHOBUBIIEeCs 3HaUeHUE (Ha30BOI OMIMOKH NMPU HATMYUH OIIUOKH 10 YaCTOTE U Ha
[IEPEXO0/IHbIE MTPOLIECCHI B NeTeNe?

4. B 4eM COCTOUT CMBICI MPUMEHEHHUSI y3KomosuocHoro ¢punstpa B netie GAITY? [Touemy
HEJb351 OTPAHUYUTHCS OOBIYHON MHTErpUpYIolIel Lenbio? YTo naeT BBeAeHHE
nemMndupyromiero peucropa’?

5. Kak peanmzoBats ¢azoBsiit nerextop 1 netid GAITY na nepemuoxurene? Kakosa
cTpykTypa ypaBHeHus netiu @AY ¢ HenuHeiHbIM (a30BbIM TUCKPUMUHATOPOM?

6. Kaxkxoma crpykrypa nmuHeapu3oBanHoro ypaBHeHUss @AITU? KakoB Buj mepenaTouHbIX
bynkuii 1o gazosoii ommbku U curxHana Ha Bxoge VCO? Yewm onpenensiercs
yCTaHOBUBIIEECS 3HaUeHUE (Ha30BOM OIIMOKHM HAa CKAYOK YaCTOThI?

7. B uewm cmbich BBeAeHus nemmdupytromiero pesucropa B punstp nerian GAITY? Kak BriOpath
ero 3HayeHue?

8. Uro Takoe nonoca 3axBara @AITY? Kak Biuser Ha ee MIMPUHY CYKEHHE TOJIOCHI TIETIEBOTO
¢unbTpa?

9. Yro Takoe nosnoca yaepxxanus GAITY. Kakumu cpercTBaMu MOXKHO JOCTUYD €€

paciupeHus?

le/IMepr IK3AaMCHAIIMOHHBIX OUJIETOB

3K3AMEHAIIMOHHBINA BUJIET Ne 1

Hucuunnuna Henunetinvie npeobpasosanus u npuem paouocuesHanios
Kadenpa pamuoTeXHUKH U CUCTEM yIIPABICHHUS

1.

Kaxosa ctpykrypnas cxema netiiu DAITY? Kak BeiBecTn ypaBHenue nuHamuku OAITY?
Yem ompenensercs ycTaHOBUBIIEeCs 3HaUeHHE (Ha30BOi OMIMOKY MPH HATMYUU OIIHUOKH
0 yactoTe?

Kak ycTpoens! nryMonojo0HbIe CUTHAIIBI ISl UMITYJIbCHOM okaruu? Kakoe pazperieHue
M0 TaTbHOCTH OHM oOecnieunBatoT? Uto Takoe ko bpakepa?

3K3AMEHAIIMOHHBINA BUJIET Ne 2

Huctunnuna Heaunelinvle npeobpasosanus u npuem paouoCcueHailos
Kadenpa paainoTeXHUKH ¥ CUCTEM YIIPABICHHS

1.

KakoBa cBsI3b CBEPTOK-KOPPEISIIIHI BEIIECTBEHHBIX CUTHAIOB U MX aHATUTUYECKUX
YKBUBAJIECHTOB?



2. KakoBbI 3aBUCHMOCTH OT OTHOIIEHUSI CUTHAJI/IIIYM BEPOSTHOCTEH OIMOOK IEMOTYISIIUN
co3Be3auit MPSK 1 MQAM M-uunoit ¢a3oBoii 1 kBaapatypHou Mmoayisiiiun? Kakoe
YBEJIMUEHUE OTHOIICHUSI CUTHAJI/IIIYM TPEOYETCsI ISl COXpAaHEHUsSI BEPOSATHOCTU OIIUOKU
npu yaBoeHuu yuciia Touek MPSK 1 MQAM.

4, Kputepuu oueHUBAHUS

Onenka basbl Kpurepun
10 BCECTOPOHHME, CUCTEMAaTU3UPOBAaHHbIE, TTTyOOKHE 3HAHUS
y4eOHOI porpaMMbl AUCIUIUINHBI M YMEHHE YBEPEHHO
MPUMEHSITh UX Ha MMPAKTUKE IPU PEIICHUU KOHKPETHBIX
OTJIMYHO 3aj71a4, CBOOOAHOE U PAaBUIBHOE 0OOCHOBAHHUE MTPUHSATHIX
pEeUICHUI;
9 TO €, HO C OT/ICIbHBIMH HEJ0UYETaMH
8 TO K€, HO ¢ 0oJiee CYIECTBEHHBIMU HE0YETaMU
7 TBEPJI0E 3HAHHE MaTepHalia, FPaMOTHOE H IO CYIIECTBY €ro
U3NIOKEHUE, YMEHHE MPUMEHSTh IOJTYYCHHbIE 3HAHHUS Ha
NPaKTUKe, HO JIOMYCKaeT B OTBETEC WJIM B PEUICHUU 3a]ad
XOpoto HEKOTOPbIE HETOYHOCTH;
6 TBEPI0€ 3HAHUE MaTepualia, HO C HEKOTOPBIMH ITpoOeIaMu
5 TBEPOE 3HAHUE MaTepuala, HO C CYIIECTBEHHBIMU
4 (dbparMeHTapHbBIN, pa3pO3HEHHBIN XapaKTep 3HAHHH,
HEIOCTaTOYHO NPaBUIIbHBIE (HOPMYTHUPOBKH 0a30BBIX
yIIOBJIETBOPUTEIHHO MOHSTHI, HAPYIIEHHUS JTOTHYECKOHN MOCIe10BaTEIbHOCTH B
M3JI0KEHUHU TIPOTPaMMHOT0 MaTepuaia
3 CYIIIECTBEHHBIEC TPOOEIIbI B 3HAHUSIX
2 HE 3HaHUE OOJIbIIeH YaCTH OCHOBHOTO COJCpKaHUs ydeOHOU
MPOrpaMMbl TUCIUIUIUHEI, TOMYIIEHHE IPYyObIX OMIMOOK B
HeyIOBIETBOPUTETEHO (opMyITHPOBKaxX OCHOBHBIX NOHSATHH JUCIUIUIMHBI U HE
yMEET HMCII0JIb30BaTh MOJIy4YEHHbIE 3HAHUS TIPU PELICHUU
TUTIOBBIX MPAKTUYECKUX 3a]a4
1 NOJTHOE HE3HAHUE MaTepuaa

5. MeToauyeckue MaTepuaJbl, onpeaesiiolye nNnpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

[Ipy mpoBeneHWH YCTHOTO 3K3aMeHa OOydaromeMycsl MpPeAOoCTaBiseTcs A0 OJHOTO 4Yaca Ha
MOATOTOBKY. Pa3zpemiaercsi cBOOOJHO HCMOIB30BAaHUE JUTEPATyphl W KOHCIIEKTOB JICKITHH.
Omnpoc oOydaromierocs mo OWieTy Ha YCTHOM OJK3aMEHE HE JIOJDKEH MPEeBBIIATh JBYX

ACTPOHOMHYCCKUX YaCOB.




