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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-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHUs TTOCTaBICHHON
3a1auu

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITENLHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HaTh:

TEOPETUYECKUE OCHOBBI METOOB 00PaOOTKH PaliO4aCTOTHBIX CUTHAJIOB.
YMETb!

MPOBOJUTh HCCIICOBAHUSI XapPaKTEPUCTHK CBSI3HBIX M JIOKAIIMOHHBIX CHCTEM B J1a00OpaTOPHBIX
YCIIOBUSIX.
BIAJCTh:

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

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUJAM YU€OHBIX 3aHATHH, BKJIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 ABTOTEHEpaTOpPhI 4 12 21
2 KBanparypubie npeobpazoBanus 4 12 21
3 Koppensaunonnas Teopus myma 6 12 23
4 OnTumanbHast 1EMOTYISITHIS 6 21
5 [etnu GAITY 12 21
6 HudpoBas nuHeiHas Momyasiuus U 6 3 2
JIoKauus
7 DneMeHTHl TEOPUU CUTHAJIOB 4 4 21
Nroro yacos 30 60 150
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. ABTOTE€HEPATOPHI

Tomorpad ycunenuss metniu oOpaTHOHM cBA3M, KpUTepHil HeyctoiumBocTH HailikBucra. YcioBus
Oamnmanca ¢a3, ammauTya. Cxembl aBTOI€HEpaTopoB. YCIIOBHSA BO30YXICHHS TPEXTOUKH. CXeMbl
TPEXTOYEUHBIX aBTOIE€HEPATOPOB.

Crabunuzanus aMIuIMTyasl koineOanuit. Merox Ban-nep-Ilons pemienust ypaBHeHus! aBTokojeOaHnit
C HEJIMHEHHBIM 3aTyXaHueM. [IpenenpHblil UKIL.

CrabunbHOCTh YacTOTHI, a30BbIi myM. KBapiieBas crabuin3aius 4acToThl.
2. KBagparypHable mpeoOpazoBaHus

@unprp ['Mnpbepra, aHAIMTHYECKHI CHTHAJ, TIOHSATHE O MTHOBEHHBIX aMIUIUTYAe, (a3e W yacTore.
CosiictBa mpeoOpazoBanust [mnbbepra. [wWnbOepToBHl MpeoOpa3oBaHUsi TAPMOHUYECKHX U
KBa3UTaPMOHUYECKHX CUTHAJIOB.




[IpencrapneHre MOIOCOBOrO CUTHANA KOMIUIEKCHOW oruOaromed. Momyssiius/ IeMOoaysus  Kak
npeoOpa3oBaHusi MEXIY MPOCTPAHCTBAMH PAJAMOCUTHAIOB UM  KOMIUIEKCHBIX — OTHOAroIIuX.
Ksanparypublit nemonynsitop. Ko-repentHass u HekorepeHTHass oOparotka. [lepexom k nudpoBoid
00paboTKe pagroCUTHAJIOB.

AnanoroBass MORy/ISIMA. AMIUIMTYIHbIE METOABL. JMOAHBIN NEeTEeKTOp, KOrepEHTHBIN AEMOILYIATOP.
dazosbie MeToabl. YactorHas monyssinud. [lernss GAIY kak gemonynsitop UM curHana. CoexTpsl
®OM u UM curnanos. ITomexoycroiiunBocts UM Kak CUCTEMBI IIUPOKOIOIOCHON MOLYJISALIUH.
Texaunueckas peanuzanus nepemHoxenust. [lepemuoxkutens [unnoepra.

[IpeobpazoBanue yacToThl. CynepreTepoInHHbIN PUEM.

3. KoppendunonHas Teopus mryma

Marpunbl KOppeJsLMi  CIly4allHbIX BEKTOpPOB. ['ayCCOBCKHME cCilydailHble BETOPBL. YCIIOBHS
HOPMAJIbHOCTH KOMIUIEKCHOTO CIy4alHOTo BekTopa. CTaTHCTHYECKHE KOPPENSUUOHHBIA (PyHKIMH
Cioy4daidHbIX npoueccoB. Pomp T'ayccoBoCTM B KOPPEJSILIMOHHOW  Teopud. BpemeHHble
KOppeJSILUOHHbIE PYHKIUH, 3proguueckuil nepexod. CrekrpalibHas IIIOTHOCTD IIymMa. beinblii nrym.
Jluneiinas ¢unprpanus myma, Teopema BuHepa-XuH4YMHA. YCIOBUS HEKOPPEIUPOBAHHOCTH IIYMOB
Ha BbIX0/1ax Hap GuibTpoB.

KBanparypusie npeobpa3oBanus nryMoB. @opMma MojI0COBOTO IIyMa.

®uznyecknue HUCTOYHUKH IIyma. IIIyMel B yCHIIMTENBHBIX YCTpPOMCTBaX, IIyMOBas TEMIEPATypa,
OTHOIIEHHE CcHUrHajg/myM. ONTUMaIbHOCTH COIVIACOBAHHOM  (UIBTPALMM IO  OTHOLICHUIO
CUTHAJI/TITYM.

4. OntuManbHas IEMOMYIISIUS

Kpurepun MakcuMyMma arocTepopHOi BEPOSTHOATH U MaKCUMAaJILHOTO IpaBononoous. OueHnBaHue
BEpOSITHOCTEH OIIMOOK JeMOAYMSUUM CHUTHAIOB JIMHEHMHOM Momymsiuuu.  BelpaxeHnue s
BEPOSITHOCTH OMIMOKHU TIPU ONTHUMaNbHON aeMonyisinu QPSK.

[IponyckHass crnocoOHOCTh KaHala C TayccoBckuM miymoM. lllenHoHoBckmii mpenen. Ilytu
COBEPLICHCTBOBAHMS METOJIOB MOAYJIALIMHU JUIsl €ro AocTHKeHUs. [loMexoycToilunBOe KOJUpPOBaHUE.

5. Iletmn ®AITH

VYpaBHeHHUE NeTIH, €ro JnHeapru3oBaHHas Gopma. [lepexoanbie 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 mertnmu B pexume YAIL Dddexr npockanb3piBanus nukinoB. [lomocsl cratmyeckoro u
JMHaMu4eckro yaepxanus. [lonoca 3axBara.

[Ipumenenne nerens @AY ana Beinenenus onopHoit Hecymie. [letmn Kocraca. Iletnu ®AIIY B
CHHTE3aTOpax 4acTOTHI.

6. Lludposas muHeHHAS MOTYIISIIVS W JTOKAITHS

Jluneiinas mopynsuus. CUrHaJIbHOE CO3BE3aUE, OOMEHHBIE COOTHOLICHHS SHEPTUsl — PAaCCTOSHHE.
Cozseznust PM u QAM.

buroBas u GomoBasi ckopoctu. CrnekrpanbHas 3(Q(eKTHBHOCTD, CIIEKTPhl MMIYNIbCOB HaiikBucTa,
MPSIMOYTOJILHOTO MMITYJIbCa, TAPMOHUYECKON MONYBOJIHBI M MPUIIOTHATOrO KocuHyca. ['ayccoBckuii
umnynbe. Kputepuit HalikBucra OTCYTCTBUSL MEXKCHMBOJIBHONH WHTEp(GEpPEHIIMH — Tpeaes
CHEKTPalIbHON 3PPEKTUBHOCTH JTMHEHHON MOIYJISALINH.

Ksangparypuas ¢aszosas mogymsiuust QPSK, oproronanshas gactorHas mogyisinust OFM, monymsnus
MUHUMAJILHBIM casurom MSK.

Pemreruaras momynsiust. AnroputMm Butepou.
[TonATHE O CIIEKTpE MOLIHOCTH, CIIEKTPHI MOIIHOCTH CUTHAJIOB JIMHEWHON MOIYJIALIMU.

Pa3MCpHOCTB (6333) KaHajla C KOHCYHBIMU pECypCaMu 110 BPEMCHU H IOJIOCC. OpTOI‘OHaJIBHOC
pa3aesiCeHUe KaHajla - 4aCTOTHOEC, BPEMCHHOC, KOAOBOC. [Tonstue o IIUPOKOIIOJIOCHBIX CHUCTEMaX
CBA3HU.



Paguonokanuonnsle curHanel. CBs3b MEXIy KOPPEISIIUSAMH CHTHAIOB M HX KOMIUIEKCHBIX
orubaronux. Teso HeompeneneHHOCTH. JIMHEHHO-MOLYITHPOBAHHBIE JOKAIIMOHHBIE CUTHAIIBL. Kombl
Bapxkepa, ncesonrymoBsle nocieaoBareabHocTU. CurHanbl JIYM.

7. DneMeHTBl TEOpUU CUTHAJIOB

EBKIMIOBO  IpOCTPaHCTBO  CHUIHAJNOB  KOHeUHOM  »Hepruu. CkalsipHOe  NPOU3BEICHHUE,
KoppessinuoHHble QyHKuuH. CBeprka Kak nuHenHas ¢uusrpanus. HepaBenctBo Kommwm-IlIBapua,
COIVIACOBaHHAs (PUIIBTPALIHSL.

CriekrpanpHas Teopusi. AMIUTUTYIHBIH criekTp curHana. CBOWCTBA CHUMMETpUM TpeoOpa3oBaHUs
®ypoe. Teopema o cBepTke, ONMCaHHWE TUHEHHOW (MIBTpaluK B 4acTOTHOH oOnactu. Koppensuu B
4acToTHOW obnacTtu, sHepreTudeckuil criektp. ToxaectBo IlapceBans, @ypbe npeobdpa3oBaHue Kak
JIMHEWHBIN OTepaTop, COXPaHIIOLUINHA CKaISIPHOE TPOU3BEACHHUE.

O0001eHHbI crieKTpasibHBI aHanu3. CrnekTpsl Aensra (QpyHKOUHM, (YHKIMM 3HAK U CAMHUYHOMN
crynean. TeopemMa o0 JaByX rpebeHkax. Jluckperuszamusi CcUTHalIoOB, Kputepuidi HaiikBucra
oOpatumMocTd  Juckperusauuu, psag  KorenpHukoBa. CHekTp AUCKPETH30BaHHOTO —CHUTHANA,
Z-TJIOCKOCTb.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heobxonnmoe naboparopHoe ocHaIleHNE:

1) MHdpopManimoHHO-U3MEPHUTEIBHBIN KOMIUIEKC Ha pabodeM MecTe KaKIO0TO CTYACHTA, BKIFOYAFOLHIA
KOMITBIOTED, IBYXJIy4eBOi n(poBoii ociipuiorpad, nudpoBoil FeHepaTop CUTHAIIOB U YaCTOTOMED;

2) CompsaraeMbie ¢ KOMITBIOTEPHBIMH T'€HEPATOPOM M OCHMILIOrpadoM MaKeTHBIE IUTATHI U COOMPaHUs
CcXeMm;

3) HeoOxomuMeie pano31eKTPOHHBIE KOMIIOHEHTBI: pE3UCTOPBI, KOHJCHCATOPBI, TPAH3UCTOPHI,
MHTETPAJIbHBIE CXEMBI, KBapLIEBbIe PE30HATOPBI, MUKPOIIPOIIECCOPBI, KaOet, COCANHUTEIbHbIC
POBOJIA;

4) JTaboparopHBIii HHCTPYMEHT.

Heo0xonumMoe obopynoBaHue JJis JISKIIHN:

1) Yuebnas aynurtopus;

2) Kommbrotep, 6ecrpoBOIHOM MTPOEKTOP, YKPAH;

3) JlokanbHas ceTh, oOecneunBaromas J0CTYIl K y4eOHO-METOANYECKOMY 00ECTICYEHHUIO.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Jlexiuu o Teopuu curHainoB [Tekct] : yue0. mocodue st By30B / A. A. ['puropses ; M-Bo
oOpazoBanus u Hayku PD, Mock. pu3z.-texH. un-1 (Toc. yH-T) .— M. : MOTH, 2014 .— 328 c.
2. Pagnorexuuueckue memnu u curHanisl [ Texer] : yueOHuK 1i1st By3oB / C. . backakoB .— 3-e u3n.,
niepepab. u qorr. — M. : Beicmas mikona, 2000, 2005 .— 466 c.

JomnonHurenbpHas auTeparypa
1. Henuueitnple npeoOpazoBaHus U IpueM paanocuraanoB [Tekcr] : yue6. mocobue st By3oB / 1O.
[1.03epckuii ; 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. OcHoBHI paguodnekTpoHuky [Tekct] : [yaeOHOe mocobue s By30B] / E. 1. ManaeB .— 4-e u3n. /
[yueb. uzn.] .— M. : Kamxnsbrit nom, 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®TH, 2012 .— 124 c.

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



He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IporpammHOE obecrieucHmE:

1. Micro-Cap;

2. Habop cneunanbHbIX yueOHbIX porpamm At Micro-Cap;

3. YueOHbIe MOCOOUSI, METOINYECKHE YKa3aHUs, OMMCAHUS JIAOOPATOPHBIX PadoT.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

W3ydaemasi TUCHUIUIMHA OTHOCHUTCS K TeXHHYECKUM. OCOOCHHOCTBIO JUCIHUIUINH 3TOTO POJa SBISETCS
CIIO)KHOCTb HMX BOCIPHATHS C HYJIS [0 JATEPAaTypHbBIM MCTOYHUKAM B CHIy OOHJIHS IUIOXO
(dhopManMzyeMbIX TPEACTaBICHUNH U TPaBIONOAOOHBIX pacCyXAeHUH. DTo O0yCllaBIMBaeT KPaWHIOO
aKTyaJIbHOCTh CIyIIaHUS JICKIMOHHOTO Kypca, B KOTOPOM OCHOBHBIC TOJIOKCHUS JHCLUILTHHEI
NPETOJHOCATCSl HA TPHHSATOM B HMH)XXCHEPHOW IIPAKTHUKE TEXHUYECKOM S3BIKE W PACCTaBISFOTCS
aKIeHTHl Ha HauOojee CyIIeCTBEHHbIE MOMEHTHL. CllymaHue JEKIIMOHHOTO Kypca CyIIeCTBEHHO
obieryaer 4yreHne peKOMEHI0BAHHO JIUTEPATYPHI.

[loMmumo ¢opmanbHBIX 3HaHUHM, OCBOEHHE JIO00M TEXHHUYECKOW JUCIMIUIMHBI CBS3aHO C
IpUoOpeTeHneM MHMHHUMAJIBHOTO 00beMa NPAaKTHMYECKHX HAaBBIKOB. OJTH HABBIKM HE MOTYT OBITH
MPUOOPETEHBI YTCHUEM HJTU CITYIIaHUEM.

B manHOM Kypce OHHM prOOpPETaroTCsl IPH BHITOITHEHUH J1a00paTOpHOTO MpakTHKyMa. JIJis yCrenrHoro
BBITIOJTHEHUS JTabopaTopHbIX paboT cienyet: 1) Ilepen Havamom paboThl MOTPATUTH HEKOTOPOE BPEMSI
Ha O3HAKOMJICHHE C €€ TEOPETUYECKUM COIEpKAHUEM, C TEeM, 4YTOOBl TpPU BBITOJHEHUH
HKCTIEPUMEHTAIBHBIX 3aJlaHUi HMeTh OOIlee NPEeICTaBICHHE O TOM, YTO IPOUCXOAUT M KaKue
pe3yabTaThl SBISIOTCS OXHIaeMbIMU. 2) B mporecce paboTel akKypaTHO (PUKCHpOBATH MOyYCHHBIC
HKCIIEPUMEHTAIbHBl JAaHHBIE C TEM, YTOOBI IO MPOIIECTBHM IBYX-TPEX HEAEIb OHM MOINIM CTaTh
npeaMeToM 00CYXKaeHUsT Tpu caade padotsl. 3) [lpu moaroroBke K ciade MPUBECTH IOMYYCHHBIC
JaHHBIE K BHIY, NPUTOTHOMY Uil OOCY)KIEHUS — TOCTPOUTh HEOOXOAMMBbIC Ipa(UKH, 3aroJHHUTh
TaOJIULBI U T. II.

K MOMCHTY CAa4un J1a60paTopH0ﬁ pa6OTLI, OTHOCAIIIHECCA K €€ COACPKAHNIO TCOPCTUUCCKUC TTOJIOKCHUA
JOJIXKHBI OBITH N3Y4YCHBI 1 OCMBICJICHBI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
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,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynabrare wu3ydeHHs JUCHUTLTHHBI
00yJarouics JTOIDKEH:

3HAThb:

«Henunelinple mpeoOpa3oBaHUs W TPHEM PaJMOCHTHAIIOBY

TCOPCTUUYCCKUC OCHOBLI MCTO0OB 06pa6OTKI/I Paano4aCTOTHBIX CUTHAJIOB.

yMeTh:

MNPOBOAUTL MCCJIICAOBAHUA XAPAKTCPUCTHUK CBA3HBIX W JIOKAIIUOHHBIX CHUCTCM B J'Ia60paT0pHLIX

YCIIOBUSIX.
BJIaJeTh:

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

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb IPOBOAUTCS YCTHBIM OIPOCOM B Hadajie Ja0OpaTOpHOrO 3HAHATHA IO MaTepHaiy
MpOLIEIIeH IEKIMH U B KOHIE 3aHATHA MO MOTYYEHHBIM SKCIIEPUMEHTAILHBIM TaHHBIM




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Kputepun onennBanus
Onenka «otauuHo (10)» BeIcTaBisieTcs OOydaroLleMycsi, €ClIM OH MPaBWJIBHO OTBedaeT Ha Bce 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.
Onenka «oTiuuHO (9)» BBICTABISIETCsl O0yYaroOmeMycCsi, €Cli OH TpaBWIBHO oTBedaeT Ha 9 u3 10
BOTIPOCOB, 33JaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «oTinyHO (8)» BBICTABISETCS OOYyYarOMEMYCs, €CIM OH MpaBWIBHO oTBedaeT Ha 8 u3 10
BOIIPOCOB, 331aHHBIX EMY Ha KOJJIOKBUYME.
Omnenka «xopomio (7)» BbeICTaBisieTcsi oOydarolieMycs, €Clii OH TMpaBWIbHO oTBe4aeT Ha 7 u3 10
BOTIPOCOB, 33JaHHBIX €My Ha KOJUJIOKBUYME.
Onenka «xopomo (6)» BeIcTaBisieTcsi oOydarolmieMycs, €clii OH MpaBWJIbHO oTBe4aeT Ha 6 u3 10
BOIIPOCOB, 33J1aHHBIX €My Ha KOJJIOKBUYME.
Omnenka «xopomio (5)» BbeICTaBisieTcsi oOydarolieMycs, €Clii OH MpaBWILHO OTBe4aeT Ha 5 u3 10
BOTIPOCOB, 33IaHHBIX €My Ha KOJUJIOKBUYME.
OneHka «yqOBJIETBOPUTENBHO (4)» BBICTABISIETCS 00y4JalomIeMycsi, €CIM OH NPAaBUIIBHO OTBEYaeT Ha 4
u3 10 BompocoB, 3aJaHHBIX €My Ha KOJUIOKBUYME.
OneHKa «yJOBJIETBOPUTENBHO (3)» BhICTABIsIETCS 00y4YaloMeMycsi, €CIM OH MPAaBUIIBHO OTBEYaeT Ha 3
u3 10 BommpocoB, 3alaHHBIX €My Ha KOJJIOKBHYME.
OneHka «HEYIOBICTBOPUTEILHO (2)» BBICTABISIETCS 00yUYaIOIEMYyCsl, €CJIM OH MPaBUJIbHO OTBEYAET Ha
2 u3 10 BompoCoB, 3aIaHHBIX €My Ha KOJIJIOKBUYME.
OueHka «HEyJOBIEeTBOPUTENBHO (1)» BhICTABIAETCS 00yUaromeMycsl, €CJIM OH IPAaBHMIIBHO OTBEYAET Ha
1 u3 10 3agaHHBIX €My BOIIPOCOB.

5. MeTonuueckune MaTepuajbl, onpeaeasionie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH



3.IlepeyeHb THMOBBIX KOHTPOJIBHBIX 32/JaHUH, HMCHOJb3YeMbIX [IJisi OLEHKH 3HAHMI,
YMeHUii, HABbIKOB

HpOMe}K}ITOLIHaH arreécranusa 10 AWCHUINIMHE OCYHICCTBIACTCA B (bopMe JK3aMCHa.

DK3aMeH MPOBOJIUTCS B yCTHOU (opme.

JK3aMeHallMOHHbIE BONPOCHI N0 KypCy:

MarteMaTuueckKas TEOpUdA CUI'HAJIOB

1.

10.

11.

B 4em 3akimo4aroTcs onMcaHue JIMHEHHON (PUIbTPAIli BO BPEMEHHOM U YaCTOTHOU
obnactsax? Yro Takoe UMITyJIbCHAs PEAKLIUs, KAKOBA €€ CBsI3b C KOMIUIEKCHBIM
kodpdunmenTom nepenayn? Yto Takoe aMIMTYAHO-9aCTOTHAS U (Da30BO-4aCTOTHAS
XapaKTePUCTUKU?

UYem oTIIMYAIOTCS OHATUS KOTE€PEHTHON U HEKOTEPEHTHOM OPTOrOHAIbHOCTH CUTHAJIOB?
[Touemy HeKOrepeHTHas OPTOrOHAJIILHOCTh COXPAHSETCs IpU clIBUTE (ha3bl, KOT€PEHTHAs —
HeT? IIpuBecTu npruMepsl Nap OPTOrOHAJIBHBIX U KOTEPEHTHO OPTOrOHAIBHBIX
rapMOHMYECKHUX CUTHAJIOB.

Kak n3MmeHsieTcst CneKTp CUTHasa Ipy ero MacIiuTabupoBaHUM (PACTSHKEHUHU HITH CKATHUN) BO
BpeMmeHu? Kak BBINOJIHATH MaclITaOMPOBaHUE CUTHAJIA C COXPAHEHUEM €0 SHEepruu?

Kak u3mensiercs ciekTp CurHasia mnpu ero cipure Bo Bpemenu? Kak ocyliecTBUTH CABUT
CIIEKTpPa CUT'HAJIA 110 4acToTe?

KaxoBblI cieKTpbI aBTO U B3aUMHOM KOppENALUU CUrHanoB? UTo Takoe SHEepreTH4ecKuii
CIIEKTp U B3aMMHBIN 3HepreTudeckuil cnektp? B dem 3axmrodaercs Toxaectso Ilapcesansa?
Kak u3MeHstoTcs CBEpTKH, U KOPPEJALMU MTapbl CUTHAJIOB MPU UX cABUrax 1no Bpemenu? Kax
W3MEHSIOTCS] KOPPEJSLIUU U CBEPTKH IIPU OJIMHAKOBOM CJIBUTE T10 YaCTOTE CIIEKTPOB 000OUX
CUTHaJIOB?

Kak Beirnssnut npeodpaszoBanue [ miapOepTa Bo BpeMEeHHOM M 4acTOTHOM obmactsax? Kak
MIOCTPOUTDH AHATUTUYECKUHM IKBUBAJICHT BEILIECTBEHHOTO CUTHAJIA C TIOMOILBIO
npeoOpaszoBanus I'nnbbepra?

Uro Takoe aHanuTuyeckuit curnan? Kakoel ocooeHHOCTH ero cTpyKTypbl? Kak moctpoutsb
AHAJINTUYECKUI SKBUBAJICHT BELIECTBEHHOI'O CUTHAJIA?

Kak BBOAATCS MOHATHS aMILTUTYAbI, ()a3bl © MTHOBEHHOM YacCTOTHI BEIIECTBEHHOIO CUTHaIa
U BELIECTBEHHOT'O TI0JIOCOBOTO CUrHana?

KaxoBa cBsI3b CBEpTOK-KOPPESILHI BEIIECTBEHHBIX CUTHAIOB U MX aHAIUTUYECKUX
9KBHUBAJICHTOB?

UYro Takoe criekTp MoutHocTu? KakoB 3ak0H peoOpazoBaHus CIIEKTPa MOIIHOCTH NPH
JTMHEeWHOU ¢unbTpanuu curHana? KakoBa cTpykTypa ceKTpa MOIIHOCTH EPUOIUUECKOTO
curHazua?

KBaapartypHsble npeoopa3oBaHus

1.

2.

Urto Takoe KOMIUTIEKCHasi OTH0aroIas BemEeCTBEHHOTO MOJI0COBOT0 pagnocuruana? B uem
COCTOMT MpoIieTypa MocTpoeHus orudaromieii? Kak BBITTISAIUT OJ0K—cxemMa KBapaTypHOTO
cMmecutens?

Yrto Takoe KOMIUIEKCHas orubaroiasi BEIeCTBEHHOTO TI0JI0COBOT0 paanocuraana? Kakosa
0JI0K-cXeMa KBaJpaTypHOTO MOYJISATOpa — MpeoOpa3oBaTeliss KOMIUIEKCHOM orudaroiei B
IMOJIOCOBOM CUTHAIT?

KaxoBa cxema BbIJIeTIEHHs KOMIUIEKCHOW OTHOArOIIeH MOJI0COBOTO CUTHANA C PHIBTPOM
['mnsbepra?



10.

11.

12.

Kak HaliT KOppensiuio KOMIUIEKCHBIX OTHOArOIINX 110 U3BECTHOM KOPPEISAIUN
BEILECTBEHHBIX MOJIOCOBBIX CUTHAJIOB?

Kak HaifTu KOppessiuio MoJ0COBBIX CUTHAJIOB, 3Hasl KOPPEISINI0 X KOMIUIEKCHBIX
orubaromux?

UTo Takoe KOrepeHTHBIN JeMOAYIATOp (CHHXPOHHBIN neTekTop)? Kak peann3oBarh ero Ha
nepemHoxurene I'nisoepra?

KakoBa cTpykTypHas cxema KOMILIEKCHOTO pajrokaHana? B kakoM OTHOLIEHUH
HEKOTE€PEHTHBIN KaHAJI OTIIMYAETCS OT KOT€PEHTHOTr0?

Uro Takoe npeoOpa3oBaHue 4acTOTHI paguocurHana? Kak BeIrIaIuT 6J10K-cxema
cynepreTepoauHHOro npueMHuka? Kak obecriednBaercsi B HeM MOAABICHHE 3ePKAIBHOTO
KaHaya?

B uem 3akimrouaercs MexaHU3M o0pa30BaHMsl 3€pKaJIbHOTO KaHalla B CyIEpreTepoIMHHOM
MIPUEMHHKE, KAKOBBI IPUHIIMIIBI €TO MMOAABIICHUS?

Kaxkue npuemsl peanuzanuu onepanuy NEpeMHOKEHUS] CUTHAJIOB cyliecTByoT? Kak
OCYILIECTBUTH NIEPEMHOKEHHUE HA HEJIMHEHHOM 3JeMeHTe?

Kaxkue npuemsl peanuzanuu onepanuy NEpeMHOKEHUSI CUTHAIOB CyIecTBY0T? Kak
OCYILIECTBUTH MEPEMHOKEHHUE HA YCUITUTEINE C U3MEHSIEMBIM KOA(PHUIIUEHTOM YCUIICHUS?
[IpuBecTn npuMep CXeMsl.

Kakue npuemsl peanuzanuu onepanuy nepeMHOKEHUSI CUTHAIOB cymiecTBy0T? Kak
pabotaet nmepeMHOXUTENb [ misoepTa?

HeKOFepeHTHaﬂ JIOKAIus

1.

Hw

Kak paboraer ummnysbcHbIi Tokatop? Urto Takoe Teno HeonpenenenHoctu? Kak
TpaHchopMupyercs ero (popma npu U3MEHEHUH JUIUTEIbHOCTU 30HIUpYIOILero curnaina? B
YEM COCTOUT COOTHOILLIEHHE HEONPEEIIEHHOCTH B JIOKAlMU?

Yro Ttakoe auHeNHas yacToTHas Monysiuus? Kak Tpancdopmupyercs Teno
HEOIpeIeIEHHOCTH IPpU YupI-ipeodpazoBanun? YUewm onpenensercs pazpeliaronas
cnocooHocTh JIUM-cursana 1o qajibHOCTU?

Uewm onpenensiercs pa3pelieHue o JaabHOCTH Jokaropa ¢ JIUM-curnanom?

B uem 3akitouaercs unpi-npeoOpa3oBaHue 30HANPYIOIIEro umMmynbca? KakoBo ero BiusiHue
Ha (popMy Telna HEONPEAEIEHHOCTH 30HUPYIOIIEro curHana?

Kak yctpoens! mymonojo0HbIe CUTHAIIBI AJIs1 UMITYJIbCHOM Jokanu? Kakoe paspernieHue mo
JaTBbHOCTH OHU obecnieunBaroT? YUto Takoe ko bpakepa?

KakoBa cBsI3b KOppesiiuy CUrHaljla JIMHEHHON MOy ISIMY ¢ AUCKPETHOM Koppensuuei
cUMBOJIbHOTO OJ10Ka? YTO Takoe koJibl bpakepa, u kakoBa UX pOJb B JTOKAIMK?

AHajoroBast MO1YJIsIIIUSA

1.

Urto takoe 6anancHas moaymsiusa? Kak mocTpouTs GanaHCHBIN MOIYSTOP HA
muddepeHIMaTBHOM Mape ¢ yrpaBiseMbIM T€HEpaTOPOM cTaObmIbHOTO Toka? KakoB criekTp
0aTaHCHO-MOYJIMPOBAHHOTO CUTHAJIA?

Yro Takoe OGanancHas Moaynsiusa? Kak mocTponTs OanaHCHBIN MOIYJISTOP HA
nepemHoxutene ['mipdepra? KakoB ciekTp 6araHCHO-MOTYTUPOBAHHOTO CHTHAJA?

Yro Takoe aMIuIHTyAHAs MOAYIsusi? Kak mocTpouTh aMIUTUTYIHBIN MOAYIISATOP HA

i depeHIIMATEHOM Mape ¢ yIpaBIsieMbIM TeHEPATOPOM CTaOMIIBHOTO Toka? KakoB criekTp
aAMIUTUTYIHO-MOyTUPOBAHHOTO CUTHana?

Yo Takoe MOIYJIAIS C OJHOM O0KOBOI mostocoit (SSB)? Kak ocyiiecTBasieTest AeMOTyIIAIUS
SSB-curnana?

Kak peanu3oBarh JeMOIyIISAINI0 OaIaHCHO-MOIYIUPOBAHHOTO CHTHAIA CHHXPOHHBIM
JETEKTOPOM?



6.

7.

Kaxk peann3oBaTh AeMOIYJISLUIO aMILTUTYITHO-MOAYJIMPOBAHHOIO CUTHAJIA HA JUOIHOM
nerekrope? KakoBa CTpyKTypa cXeMbl HEKOT€PEHTHOM 1EMOYJIALUN aMILUIUTYIHO-
MOJAYJIMPOBAHHOTO CUTHAJIA HA KBaIpaTypHOM cMecutene?

Uro Takoe yacToTHass MOy ISIHA? YeM 00bACHSAETCS €€ BBICOKAsi IOMEX0YCTOHYNBOCTD?
Kaxk peanuzoBarh 1eMOyISATOP YaCTOTHO-MOIYJIMPOBAHHOIO curHaia Ha netie OAITY?

HudppoBas Mmoayassumsi

1.

10.

11.

12.

13.

UYro Takoe nauHeiHas uudposas MOy IAIMA? B ueM 3akiirouaeTcsi yciaoBUE OTCYTCTBUS
MEXCHUMBOJBHOU nHTEpdepeniuu? [louemy hunbTpanys CUTHAIA MOXKET MPUBOJUTH K €r0
HapyIICHUIO?

B gyem cocrout kpurepuii HailikBucTa 0TCyTCTBUS MEKCHUMBOJIBHON HHTEp(EPEHIINHU TPH
JUHENHON Monyisiuu? YTo Takoe UMIYJbC «KOPEHb U3 MPUIIOJHITOrO0 KOCUHYCa», KAKOBBI
€ro BpeMeHHasi (hopMa U CIeKTp?

Yro Takoe criekTpanbHas 3GPEKTUBHOCTh CUTHAJA JIMHEHHONW MOy Isiiun? KakoBbl
MPUHIUIIBI €€ ONTUMU3AIUHN?

UYro Takoe criekTpasibHas 3¢ (EeKTUBHOCTH JIMHEHHON 1 poBoit Mmonynsiuuu? Kakoso ee
npenensHoe 3HaueHue? KakoBbl criekTpaibHble () (HEKTUBHOCTH CUCTEM JTMHEWHON
MOAYJSILMU C UMITYJIbCAMU: MIPSMOYTOJIbHUK, TAPMOHUYECKAS! OJTYBOJIHA, TPUIIOAHATHIN
KOCHUHYC?

KakoBbl TpeboBaHUs K BBIOOPY CO3BE3AUIN CXeM JTUHEHHON Moaynsiuuu? Kak BRITTISIAT
co3sesnus PSK u QAM.

KakoBbl TpeboBaHus K BBIOOPY CO3BE3/1Mi cxeM TuHeitHon Moaynsiuuu? Kakue M-
MHOTOTOYEUYHBIE CO3BE3/1UsI PACIPOCTPAHEHBI, CPABHUTH UX IO IOMEXOYCTOWYUBOCTD?
KakoBa nipupoaa od6paTHoi paboThI MpU AEMOIYIISIUN CUTHAIA JBOMYHON (ha3oBoit
MOJYJIILIUY C IPSAMOYTOJbHBIM UMITYJIbcoM? YTO Takoe OTHOCUTEIbHAS (Pa3oBast MOAYISALUS
(O®M)? KakoB npuHLUI HeKOTepeHTHOH aemonysituu ODM curnana?

Uro takoe oproronaigbHas Mmoayssinus? Kakoa ee ciekTpanbHas 3gpdextuBHOCT? Kak
MOCTPOUTh MAaKCUMAJIbHYIO CUCTEMY OPTOIrOHAJIBHBIX CUTHAJIOB ITPH 33JaHHBIX
OrpaHMUYEHUSX Ha Bpems U nosocy? KakoBa pazMepHOCTb 3TON CHCTEMBI?

Yrto Takoe JBOMYHAS YaCTOTHAsA MOAYsAMA? KakoBbl yclIOBUS KOTEPEHTHON 1
HEKOT'€pEHTHON OPTOTOHAJILHOCTH Mapbl TapMOHNYECKUX cUrHasioB? KakoBa criekTpaabHas
3¢ (HEeKTUBHOCTH OPTOTOHATBHON ABOMYHONM YACTOTHOW MOAYISALIAN?

Kak ocyniecTBUTh HEKOTEPEHTYIO AEMOAYJIALIMIO CUTHAJIA C IBOMYHON YaCTOTHOM
Moaysuuen?

Uto Takoe MOIYJSALUS ¢ MUHUMAJIBHBIM 4acTOTHBIM ciBurom (MUM)? Kakosa ee
cnekTpanbHas 3¢ hekTuBHOCTH? Kak BhITIsSAuT BpeMeHHast (popma BemecTBeHHOro MUM-
pamuocurnana’?

UYro Ttakoe pemerdaras moaynsauus? I[IpuBectu Gi0K-cXxeMy penieTyaToro MoayasTopa co
CBEPTOUYHBIM KOJIOM?

B yem cyTh mpuMeHeHus anroputMa Butepou s 1eMOAyNSIMK pelieTyaTo-
MOJ1yJINPOBAHHBIX CUTHAJIOB?

KoppensiunonHasi Teopusi LiyMoB

1.

Yo Takoe rayccoBcKas CiydanHas BEJIMYMHA, TayCCOBCKHUM ciydaiHbIi BeKTOp? YUTO Takoe
KOMIUIEKCHas ciiydaiiHas BelnnuuHa? B ueM cocTosT ycnoBus ee HopmanbHocTH? Kak
BBITJIAJIAT IIJIOTHOCTh BEPOSITHOCTEN HOPMaIbHOM KOMIUIEKCHOM IayCCOBCKOM CIIy4alHON
BEJIMYNHBI?

Yto Takoe KOppessIus U ClieKTpalibHas MII0THOCTh ItyMa? B uem 3axirodaercsi CBOMCTBO
sproauyHocTy myma? Kak HailTh [ucnepcuto nyma, 3Hasi €ro KOppesLuio UiIu
CHEKTPAJIbHYIO INIOTHOCTH?



o

10.

11.

12.

13.

14.
15.

16.

B uewm 3akmmrouaetcst cyth TeopeMbl Bunepa-Xununna? YUto takoe Oembiii nrym? UTto Takoe
nrymoBas osoca puinbtpa? Kak HaliTH 1ucnepcHio myMa Ha BbIxoJie puibTpa?

UYro Takoe Oenbiii mrym? Uto Takoe nrymoBast mojioca GpuibTpa? Kak HallTH AucTepcHio
IIymMa Ha BBIXOJIe (PUIbTpa ¢ M3BECTHOM IIyMOBOW MOJIOCOM?

B uem coctout Teopema Bunepa-Xunuuna a1 napsl GpuibTpoB? KakoBbl ycaoBus
B3alMHON HEKOPPEIMPOBAHHOCTH U OPTOrOHAJIBHOCTH LITYMOB Ha UX BBIXOJaX?

UYro Ttakoe mym /[»KOHCOHA, KakOBa €ro CreKTpaibHas IIOTHOCTh? Kak HalTu
CIEKTPAJIbHYIO INIOTHOCATH IIyMa, IOPOXKAAEMOT0 IIOCIIEA0BATENbHBIM U TapAJIJIEIbHBIM
COETMHEHUEM PE3UCTOPOB?

Yro Takoe qpoboBoii mym? KakoBa ero crniekrpanbHast IIoTHOCTH? Kak nrymoBoe
HanpspKEHUE Ha MO0/ 3aBUCUT OT Ha4allbHOTO TOKA Yepe3 Hero?

Kak n3MepuTh OTHOILIICHHE CUTHAJI/IITYM Ha BBIXOJIE YCHIUTENS?

Uro Takoe OTHOLIEHHE CUTHA/IIyM. YTo Takoe KO3 PUIIMEHT IyMa YCUITUTEN U KaK OH
CBSI3aH C yXY/IIEHUEM OTHOIICHUS! CUTHAJ/IIYM MIPHU YCUIICHUU?

Uro Takoe cornacoBanHas GuibTpanus? Kak yctpoeH cornmacoBanubiii puinbTp? Kak
peanu3oBath ero JTUHeHHbIM (punbTpoM? [loueMy coracoBanHast GUIBTPALUS ONTHMAIbHA
10 OTHOILIEHUIO CUTHA/IIyM?

Kak BBOJUTCS OTHOIICHHWE CUTHAJI/IIIYM Ha BBIXOJIC KOPPEIsATOpa (COTIAaCOBAHHOTO
¢bunbTpa)? [loyemy cornacoBanHasi GUIBTPAIMS ONTUMAIbHA MO OTHOIIEHUIO CUTHAI/IIIYM?
Yro takoe Kod(pGUIHMEHT myMa 1 myMoBast Temmeparypa? IIpeanoxuTs miaH SKCIiepuMeHTa
0 U3MEPEHHUI0 KO3 (UIIMEHTa IIyMa YCUIUTENS?

Uro Takoe ko3 dummeHT nryma u mrymoBast temneparypa’? Kakos koaddumment nryma
JEIATENS

Hanpspxkenust Ha myMsiux COMpOTUBIICHUSIX?

[Touemy ko3 puLMEHT IIyMa yCHIUTENS Ha OUTIONAPHOM TPAH3UCTOPE 3aBUCUT OT
COINPOTHUBIIEHUS UCTOYHHUKA? YTO Takoe IyMOBOE COIIPOTUBIICHUE?

[Touemy ko3 puLMEHT IIyMa yCHIUTENS Ha OUTIONISIPHOM TPAH3UCTOPE 3aBUCHUT OT
COIIPOTHUBIICHUS HcTOYHNKA? Kak MUHUMU3UPOBATh KO GHUIMEHT IIIyMa BEIOOPOM
HAYaJIbHOTO PEXXUMa TPAH3UCTOpa?

OnTumanbHas ACMOYaAIMNSA

1.

KakoBa m1oTHOCTb BEepOSITHOCTEH LIyMa Ha BBIXOJIE COTTIACOBAHHOTO (PMIIBTPA MPU HATHMYUH
Ha €ro Bxoje 0enoro rayccoBckoro myma? YTo Takoe OTHOLIEHUE CUTHAI/IIYM U MOYEMY
COIJIACOBAaHHAs (PUIIBTPALUS MAKCUMU3UPYET ero?

B uem 3akmiowaercd JeMOIyNALMS MO MAaKCUMyMY allOCTEpUOPHOM BEpPOSITHOCTH H
MakcUMyMy mnpaBaonogobuss? Ilouemy aeMonynsius Mo MakCUMyMy HpaBJoIojoOusi B
rayCCOBCKOM IIyM€ SKBUBAJEHTHA JIEMOAYJALMHU MO MHUHMMYMY paccTostHUs? UTo Takoe
pa3buenue Boponoro?

Uro takoe lllenHoHoBckuii npenen? Kakoe oTHOLIEHHE CUTHAN/IIYM Ha OMT MUHUMAJIbHO
JIOCTATOYHO JUIsl HAJIEXKHOM NIEpejadyn CO CKOJIb YTOJHO MaJol CKOPOCTBIO?

Kak oneHutb Mepy HpsIMOYroJibHOM 00JIaCTH MO TayCCOBCKOW IUIOTHOCTH BEPOSTHOCTEH
yepe3 Q-¢pyHkuuo?

KakoBa 3aBHCHMOCTH BEpOSTHOCTH OIMMOKK aemonyisiimn BPSK oT oTHomeHus curaan
rym?

Kaxosa ¢opmsl pactnipenenenuii Penest u Penes-Paiica? Haiftu 3aBUCHMOCTH OT OTHOIICHUS
CUTHAJI/IIIYM BEPOSITHOCTEN OIIMOOK KOT€PEHTHON M HEKOT€PHTOM JeMOAYJNSALUU CO3BE3AUs
2ASK nBOMYHOM aMIUIUTYTHOW MOAYJISIIANA?

Yro Takoe Hymeparus ['pes? Kak 3aBHCUT BEpOSTHOCTH OHIMOKM Ha OUT JIEMOIYISLIUU
QPSK ot nymepanun?

KakoBbl 3aBUCMMOCTH OT OTHOIIEHHUS CUTHAJI/IIYM BEPOSITHOCTEH OIIMOOK JEMOIYJISINH
co3Beznuit MPSK 1 MQAM M-uuHoii da3oBoii u kBaaparypHoil moaynsauuu? Kaxoe



9.

YBEJIMYEHUE OTHOLIEHUsI CUTHAJI/IIYM TpeOyeTcs Ul COXPaHEHUs! BEPOSITHOCTU OLIMOKH MU
yaBoenuu uncia touek MPSK u MQAM.

Kak oneHuts BepOATHOCTH OHIMOOK NpU KOTEPEHTHOW M HEKOTE€pPEHTHOM AEeMOAYJSALUU
CUTHAJIOB JIBOMYHOM OPTOrOHAJIbHON MOYJIALUN?

10. Kak ocymiecTBisieTcss ASMOIYJISIUS CUTHAJIOB JIBOMYHOM YaCTOTHOM MOIYJSALMH C

MUHUMATBHBIM cIBUToM 4acToThl (MSK) mo anroputmy Burepou?

Hetan ®AITY

1. Kaxosa crpykrypHas cxema netiau @AIIY? Kak BeiBectu ypaBHeHue nuHamMuku GAITY?
UYem onpenensercs ycTaHOBUBIIEecs 3HaUeHHe (a30BOil OMIMOKY NMPU HATUYUH OIIUOKHU O
qactoTe?

2. Yewm ompenensieTcs ycTaHOBUBIIEeCs 3HaUeHHE (Pa3oBoit ommOku B netiie GAITY npu
HaJIMYUK OKMOKM 1o yacToTe Ha Bxoje? KakuMu cpescTBaMu €ro MOXHO MUHUMHU3HUPOBATH?

3. B deM cocTouT cMbICIH MOBBILIEHUS KO3 duiinenTa ycunaeHus neriau? Kak oHo BiausieT Ha
yCcTaHOBHUBIIIEEeCS 3HaYeHUE (a30BOM OMIMOKY MPU HATMYUH OIIMOKH 110 YaCTOTE U Ha
MEePEXOHBIE MPOIIECCHI B neTesne?

4. B d4eM COCTOUT CMBICI MPUMEHEHHSI Y3KOIoJIOCHOTO (huibTpa B nietiie GAITY? [Touemy
HEJb35l OTPAHUYUTHCS OOBIYHON MHTETPUPYIOLIeH Lenbio? UTo 1aeT BBEACHHE
nemrdupyromiero pesucropa?

5. Kak peanuzoBats (azoBsiii nerextop s netiu G@AITY na nepemuoxutene? Kakosa
cTpykrypa ypaBHeHus netian OAITY ¢ nennHeitHBIM (ha30BBIM AUCKPUMHHATOPOM?

6. Kaxkoa ctpykTypa nuneapuzoBanHoro ypasHeHuss ®AITYU? KakoB Buj nepenaTouHbIX
¢ynkuunit 1o ¢azoBoit ommbOku u curnana va Bxoge VCO? Uem onpernensiercs
ycTaHOBUBIIIEECs 3HaUeHHE (Da30BOI OMIMOKHN HA CKAYOK YaCTOTHI?

7. B 4em cmbicn BBeneHus Aemidupytomiero pesucropa B punbtp netan GAITY? Kak BeiOpartsb
ero 3HaueHue?

8. Uro Takoe mosoca 3axBara @AITY? Kak Bimser Ha ee MHUPUHY CYKEHHE TTOJIOCHI TICTIIEBOTO
bunpTpa?

9. Yro Takoe momnoca yaepxxanuss ®AITY. Kakumu cpencTBaMu MOXKHO JOCTHYB €€

pacmmpenus?

IIpumepbI 3K3aMeHALIMOHHBIX OUJIETOB

3K3AMEHAIIMOHHBINA BUJIET Ne 1

Hucuunnuna Henunetinvie npeobpasosanus u npuem paouocuesHanios
Kadenpa pamuoTeXHUKH U CUCTEM yIIPABICHHUS

1.

KakoBa crpykrypHas cxema netnu @AITY? Kak BeiBectn ypaBHeHne nuHamMuku GAITY?
Uem onpenensieTcs ycTaHOBUBILIEECS 3HaUeHHE (Ha30BOM OLIMOKHU MPU HAIMYMH OIIMOKU
10 yacToTe?

Kak ycTpoens! nryMmonojo0Hble CUTHAIIBI sl UMITYJIbCHOM Jokanuu? Kakoe paspeiienue
10 JalbHOCTH OHM oOecnieunBaroT? Uto Takoe Koz bpakepa?

3K3AMEHAIIMOHHBINA BUJIET Ne 2

Huctunnuna Heaunelinvle npeobpasosanus u npuem paouoCcueHailos
Kadenpa paainoTeXHUKH ¥ CUCTEM YIIPABICHHS

1.

KaxoBa cBsI3b CBEPTOK-KOPPEISALNIA BEMIECTBEHHBIX CUTHAIIOB U X aHATUTHYECKUX
SKBUBAJICHTOB?



2. KaxoBbl 3aBUCUMOCTH OT OTHOILLIEHMSI CUTHAJI/IIIYM BEPOSTHOCTEH OLIMOOK AEMOTYIISALNH
co3se3auii MPSK 1 MQAM M-uunoii pa3oBoii u kBaaparypHoit Mmoxysiun? Kakoe
YBEJIMYEHUE OTHOLIEHUS CUTHAJI/IIYM TpeOyeTcsl IIsl COXpaHEHUS BEPOSITHOCTH OLIMOKU
npu yaBoeHuu yucia rouek MPSK 1 MQAM.

4. Kputepuu ouieHUBaHUS

OrneHka banbt Kpurepun
10 BCECTOPOHHHE, CUCTEMAaTU3UPOBAaHHbBIE, IITyOOKHE 3HAHUS
y4eOHOH porpaMMbl AUCHUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHSATH UX Ha MPAKTHKE NP PEIICHINH KOHKPETHBIX
OTJIMYHO 3ajja4, CBOOOAHOE U IIPAaBUIbHOE 0OOCHOBAHHUE MTPUHATHIX
peLIeCHUN;
9 TO %€, HO C OT/I€JIbHBIMH HEI0UETaMU
8 TO K€, HO ¢ 00Jiee CYIECTBEHHBIMU HE0YETAMU
7 TBEPJI0€ 3HAHHE MaTepHala, FPaMOTHOE U IO CYLIECTBY €ro
U3JI0KCHNE, YMEHHE TPHUMEHATH IOJIyYeHHBIC 3HAHUS Ha
IPaKTUKE, HO JIONyCKaeT B OTBETE WMJM B PELICHHUU 3aJay
XOpOotHo HEKOTOPbIE HETOYHOCTH;
6 TBEPJI0€ 3HAHUE MaTepualla, HO C HEKOTOPbIMU ITpobeIamMu
5 TBEPI0€ 3HAHUE MaTepHalla, HO C CYHIECTBEHHBIMHU
4 (dparMeHTapHbIi, pa3pO3HEHHbIN XapaKTep 3HAHUH,
HE/I0CTaTOYHO NpaBUIIbHbIE (POPMYITUPOBKU 0a30BBIX
YIIOBJIETBOPUTEIHHO MOHATHUH, HAPYIICHHS JIOTHYECKON TIOCIEI0BATEIIEHOCTH B
U3JI0KEHUHU IPOTrPpaMMHOI0 MaTepHuaja
3 CYIIECTBEHHBIE MPOOEIIbI B 3HAHUSX
2 HE 3HaHue OO0JIbIIeH YaCTH OCHOBHOTO COJepKaHUs ydeOHOM
IPOTPaMMBbl TUCIUILUIMHBL, JOMYIICHUE TPYOBIX OIINOOK B
Hey/10BJIeTBOPHTENBHO (bopMyIMpOBKaxX OCHOBHBIX NOHATHH JUCLUIUIMHBI U HE
yYMEET HCIIOJIb30BaTh MMOyYeHHBIE 3HAHUS TIPU PEHICHUT
TUIOBBIX MPAKTUYECKUX 33]a4
1 MOJTHOE HE3HAHME MaTepHaia

5. MeToanyeckne MaTepuaJibl, onpee/siionye Npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH

[Ipr mpoBeseHUM YCTHOTO 3K3aMeHa OOydarolmeMmycsi MpPeOCTaBISETCS J0 OJHOTO dYaca Ha
MOArOTOBKY. Paspemraercs cBOOOIHO HCHONB30BAaHWE IUTEPATyphl M KOHCIIEKTOB JICKIIHIA.
Omnpoc oOywaromerocss 1o OWIETY Ha YCTHOM D5K3aMEHE HE€ JIOJDKEH TIPEBBIIATH JIBYX

ACTPOHOMHNYCCKUX YaCOB.




