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1 OOEHOYHBIE CPEIACTBA JJs TEKYWEI'O KOHTPOJIA
YCIIEBAEMOCTH

1.1 BOIIPOCKI JlVII YCTHOI'O OIIPOCA 110 JIABOPATOPHbBIM
PABOTAM

4 cemecTp

HanmenoBanue mnaGoparopHoii padorsl 1: «MccienoBanume MeTOH0B
¢popmupoBanus ¢Gaiii0B, JAHHBIX ¢ HU(PPOBLIMH OTCYETAMH CUTHAJIOBY»

1. Kak otnmyaeTcst AMCKPETHBINA CUTHAMT OT IUGPOBOTO?

2. Yto Takoe HallkBUCTOBCKAst 4aCcTOTa TUCKPETU3AIIH?

3. Kak u3MeHuTCs CieKTp CUTHaja, €CJM OH JUCKPETU3UPOBAH C YaCTOTOH,
MeHbIIeH, yeM HalikBucToBckas?

4. Yto moaBepraroT HU3KOYACTOTHON (DUIBTpAIlUU Tepel TUCKPETU3AINeH?
Kak BeiOupaercs yacrtoTa cpesa 3Toro ¢puiabrpa?

5. Kak BBITIAIUT CTpyKTypHas cxema auckperuzatopa? Kak B Hei
peanuzyetcsi cootHotienue (1.1)?

6. Uto nmosiBnsieTcs Mpu nepexoie oT U(POBOTO CUTHANIA K HEPEPHIBHOMY ?
Kak peanusyercs 3ToT nepexon?

7. Kak mOSBASIOTCA MCKaKE€HUS JUCKPETHOTO CUTHANA, BbBI3BIBAIOIINE
OTIIMYME TUCKPETU3UPYIOIIETO UMITYJIbCa OT O-uMIyJbca Jupaka?

8. Kak BBIMISIIUT dYacTOTHAsT XapaKTEPUCTHKA YCUIUTEIBHOTO TpakKTa
AIEKTPOKAPAUOCUTHAIA?

9. Yro mosBisieTCSl TP KBAaHTOBaHWW cuTHanma? Kak W3MEHHWTCS CIIEKTp
(yHKUMU B pe3ybTaTe KBAHTOBAHMS?

10. Kak BO3HHMKAIOT WCKKEHHS CUTHalIa TMpH ero auckperusamun? Kax
U3MEHUTCS CIEKTP (PYHKIIMU B PE3YJIbTATE TUCKPETU3AINH?

11. Kyna BpamaeTcst KoJieco OTIpaBJIsIOLIEro Moe3a B KOHIIE, €ClIM cHavasa
OHO MEJIJICHHO BpalllaeTcs BIEpel, a IOTOM OCTaHaBIUBAETCS ?

12. Kak BBITVISAUT camasi HU3Kas HCKa)xkaeMas JUCKpETH3allield 4YacToTa
curdana Buja cos(8m/3t — m/3), ecnu mar AUCKpETU3ALUU PaBEH €AUHUIIE?

13. Kak uzmenutcs criektp GyHKIMH B pe3yibTaTe kBantoBanus? Kak Oyner
Ha3bIBaThCS ATOT IIpeoOpa3oBaHue?

14. Kak BBITJISIUT QJITOPUTM paBHOMEPHOTO KBaHTOBaHUs GyHkiuu f(t)?

15. Kyna tpancopmupyercs 4acToTa, €Ciu Mbl JUCKPETU3UPYEM (DYHKIIMIO
cos(8m/3t — mt/3) ¢ miarom aUCKpeTU3AIMH €MHKIIA?

16. I'ie MoxeT OBITH IPUMEHEHO IMO3JIEMEHTHOS KBAaHTOBaHHUE?

17. Kak BBITJISAWT aJTOPUTM PaBHOMEPHOTO KBaHTOBaHUsS ¢GyHKiuu f(t) B
JorapudMuIecKoM Maciitade?

18. Kak omnpeaenstoTcsi IOTPenHOCTH KBAaHTOBAHUS ?



19. Kak BeIrIsSauT camasi HHU3Kas HCKa)kaeMas TUCKpETH3aIedl dacTtoTa
n=oc0
CUTHAJ BUJA cos(2mnx /9 + 7/ 3)> €CIM JUCKPETH3ALMs BEICTCS B TOUKAX,

N=—c0
COOTBETCTBYIOIIUX IEIBIM 3HAUCHUSIM X?

20. Yto siBnsieTCs MPUHIUIUAIBHBIM OTJIMYMEM CIEKTpa HEMPEpPhIBHON OT
CHEKTpa AUCKPETHOU PyHKITUU?

21. Kak BBITISOUT Kaxylllas 4YacToTa BpaIllEHUs KoJieca BEJOCHIena,
Bpamatouierocs ¢ yactoro 100 I', ecnu ctpobocKomn gaeT BCHBIIIKUA C YaCTOTOU
99 Bcnpiiek B 1 ¢?

22. Kak cBsi3Ha 1t00asi CHHYCOWIa TMPOM3BOJIBHOM YacToThl f B TOUYKax
JTUCKPETH3AIMK C CHHYCOUION, Jiexkariei B uaTepBaie [0,1/(2f)]? duckpernsamms
BeaeTcsa ¢ HalkBUCTOBCKOM 4aCTOTOW B LETbIE MOMEHTHI t.

23. T'ie MOXeT ObITh HEKOPPEKTHO JTOKA3aTEIHCTBO TEOPEMBI OTCUETOB?

24. I'me HeoOXOMMMO YMEHBIIATH IMAr TUCKPETHU3AIlMH IO CPaBHEHUS C
pacyeTHbIM?

25. Kak U3MEHUTCS CTIEKTP CUTHAJA MPHU €ro JUCKPETU3AUU?

HaumenoBanue 1adoparopHoii padorsl 2: «McciaeqoBanne TMCKPETHOTO
crekTpa @ypbe J1eKTPOKAPAUOCUTHAIA)

1. Kak wusmensitcst dopmynsr (2.10) u (2.11), ecnm B kauecTBe sjpa
npeobpaszoBanuss B (opmyne (2.1) ucnonbzoBats exp(i2nft)? Kak npum sTom

U3MEHHUTCS ceKTp a(t)?

2. Yro Takoe matpuia-sapo ooparaoro JI1D?

3. Kak cBsizana yrioBasi yactora ¢ KpyroBoii? Kakue MOXHO HCIOJIb30BaTh
KPYTOBYIO 4acTOTYy?

4. YTo npou30MIET, €CIM Mbl YBEIUYUM Pa3MEpPHOCTb MATPHIIbl OTCYETOB?
YTO MpOM30UIET, €CIIM MBI YMEHBIINUM pa3mep?

5. I'’me MOXXKHO HMCHOJB30BATh CUCTEMY KOMIUJIEKCHBIX Oa3WMCHBIX (YyHKUUN
{exp(i2nftk)}?

6. ['me MmoxHO ucnonas3oBath popmyy npsmoro JI1D?

7. YUTO IPOUCXOIUT CO CIIEKTPOM IPHU CHKATHH (PACTSKEHUM) CUTHasa?

8. Kak ocymecTBisieTcss IUCKpeTH3alUsi HENPEpbIBHOTO CHUTHalIa 110
BpeMmeHu? Kak onpenenuts HHTEPBa AUCKPETU3ALUN?

9. I'me nenecoobpazno ucnoas3oBarh 1D, u kak?

10. Yto cBs3aHO C TpeOOBAaHWSIMH OTPAHUYCHHOCTH CIICKTpa CHUTHAJIA,
MPEICTaBISIEMOT0 TUCKPETHBIM psaioM Pypre? Uto OyaeT, eciu 3To TpeOoBaHUE HE
BBITIOJTHEHO?

11. Yro Oyner, eciivd CHEKTP CUTHAJIA OKAa3aJCs IIHMpE, YeM MPEANoIarajioch
IIPU MIPEICTABICHUH €r0 JUCKPETHBIM psigoM Dypbe?

12. Kak BoIrasaaT K03)GHUIHEHTHI pa3aoxKeHus npousseaeHus GyHkmui S(t)
u f(t) B 6asuce {exp(iot)}, ecnu, K03)PUITUEHTHI pa3IOKEHHS dTHX (YHKIUN 11O
ATOMY e 0a3ucy paBHbI, COOTBETCTBEeHHO, {1,0, 1,2, 1} u {4, 0, 1}.



13. Kak m3menurest npeobOpasosaHne ®@ypbe  G(g) = J' s(t)e "t mpu

2
ymHOKeHuu S(t) Ha cosamyt
14. Yrto oTIHYaeT KOMIUIEKCHEIH criekTp Pyphe OT BEMIECTBEHHOTO?

15. Kax m3menutcs npeodpasoBanne Dypbe  G(g) = Ts(t)e‘i‘”tdt pu
ymHoxkenuu S(t) na s(t—t5), rae t; — HeKoTopas KOHCTaHTa?

16. Kak 3anmmiercss TpUTOHOMETpHUYSCKHUA OasWc Js MPOU3BOJIBHOM
dbynkiuu S(t), 3aganHoi Ha uaTepBae (0; 31/2).?

o

17. Kak wu3menurcst mpeobpasoBanne Dypse G(w) = I S(t)e_i‘”tdt eCIu

—»
apryMeHr t 3aMeHUTh Ha t—t,, T1e t; — HeKOoTOpas KOHCTaHTa?

18. Uto otnnuaeT crekTp (YHKIHWH, TIOJYYCHHBIH MPU €€ Pa3joKEHUU B
KOMILJIEKCHBIN PSifl, OT CIIEKTpa (PYHKIIMHU, TTOJIYYCHHOTO MPU €€ Pa3JIOKEHUU B PSiJ
o MHOXeCTBY Dypne?

19. Kak noka3aTk, 9TO SHEPreTHYECKUM CIIEKTP OEI0ro myMa s(m) = N 0 /27

20. Kak pa3znoxxuth (QyHKIMIO 10 Oa3ucy Ha MHTEpBaje, €CIIU U3BECTHO, YTO
MHOXeCTBO Dypbe OPTOrOHAIILHO Ha JIOOOM HMHTEpBaJie M NEPHOJ (YHKUUU
COCTABIISIET /277

21. Kak 3anuiercss TPUTOHOMETPUYECKUH Oa3uc il MPOU3BOJIBHOM
¢dynkuuu S(t), 3aganHoit Ha uHTepBae (—1,1)?

22. Kak pa3znoxuTh GyHKIHIO 0 0a3uCy Ha UHTEpBAJe, IJIUHA KOTOPOTO 27,
€CJIM U3BECTHO, YTO MHOKeCTBO Dypbe OpTOrOHAIBHO HA JIIOOOM MHTEpBAJIEC TAaKOM
JUTMHBI, a iepuo]] GyHKIUU cocTaBisieT (6/2,2)m?

23. I'’1e MOXKHO HCTIONB30BaTh CUCTEMY KOMIUIEKCHBIX Oa3UCHBIX (DYHKITHIA
{e inmgt }7

24. Kax U3MEHUTCA CIEKTP cleayromen GyHKUIHH:
1 mpm -1, <x<r1,;

0 mpu -T/2<x<—1/2 u 1, <X<T/2

pasnokeHHOU B psif Dypbe, IPH yMEHBIIEHUN T, ?

y(x) =

25. Kak WU3MEHUTCS CIIEKTp cleayomei byHKINN:
1 mpu -t1,<x<7,;
y(x) = {
0 npu JFOOBIX APYrHUX X

onpezensieMoi npeodpazosanneM Pypbe, IpU yBEIUYEHUH T, ?

HaumenoBanue JadoparopHou padorsl 3: «MccaegoBanue MeToa0B
MMHUTALIMOHHOI0 MOJIEJTUPOBAHNSA MOLYTUPOBAHHBIX CHTHAJIOB)»

1. Yto moHMMaeTcs o HECYIIMM U MOIYJIHPYIOUUM KoJiebanusimu? B yem
3aKJIF0YAETCS MPOLECC MOIYJISILIUU?

2. Kak 3anucatb AM koneOaHue npu MOy ISLUN:



3. Kak onpenensiercs koapunuent moaynsaunu AM konebaHmit?

4. Kak hopmupyetcs criektp AM konebaHus Mpyu MOTYJISIITUN:

5. Kak BoIMIsIIUT rpaduueckoe npeacTaBieHUe crieKkTpa?

6. Kak BBITTIAIUT BhIpaXkeHUe I KojebaHus ¢ yriaoBoi moayisuueit? Kak
CBsI3aHbI MOJTHAs (pa3a U MTHOBEHHAsl YacTOTa KOJeOaHus?

7. Kak onpenenstorcs 1 kak oTianvarorcess UM u @M kosnebanus?

8. Uro mOHMMAIOT IOJ <«IE€BHAIMEW YaCTOTBD) g ¥ «MHICKCOM

monynsauun»y m? Kak oHu ompenenstorcst mpu 4acTOTHOM U (a30BOM MOIYJISIIUU
rapMOHUYECKUM CUTHAJIOM?

9. Kak MOxHO ompeaenuth mupuHy crektpa UM u @M kosebanuii mpu
rapMOHUYECKON MOYJIAIMH caydasx m <<lum > 1?

10. Yto siBisieTcs mapamMeTpamMu MOAYJIMPYIOLIEr0 TapMOHUYECKOTO CUTHAala
U Kak 3aBUCAT ciekTpbl UM, ®M u AM konebanuii?

11. Kak otnryarotcs cieKTpaibHbie v auarpamMmmbl AM u UM konebanuii nmpu
m << [?

12. Yro Takoe AUM curnana?

13. Kak BBIMIAAAT aMIIUTYAHBIA U (Ga3oBbiid criekTpel AUM curnana npu
Oonp1ION 6aze m curnana’?

14. Kax BBITTISIUT B 0OIIIEM BUJI€ BBIPAXKEHUE SISl Y3KOTIOJIOCHOTO CUTHAIA?
Kak ycTpaHseTcss HEOIHO3HAYHOCTh B OIpeAesieHnd orudaromei, ¢aspl u
MTHOBEHHOW YaCTOThI Y3KOITOJIOCHOTO CUTrHaia?

15. Kak npeqicTaBUTh B KOMIUIEKCHOUM (popMe MTPOU3BOJIHHBIN Y3KOMOJIOCHBIN
curdan? Yto noHUMaeTcs moJ; KOMIUJIEKCHOM orubaronieii curuana’?

16. Kak omnpenenuts orubaronryo U ¢asy y3KOIMOJIOCHOTO CHUrHaja, eCiu
M3BECTHA €T0 CIEKTPAJIbHAS TIJIOTHOCTh?

17. Kak ocymiecTBisieTcs: tuckperusaius rno BpeMenu AM u UM konebanus?

HaumenoBanue J1adoparopHoun padorsl 4: «McciaepoBanue Meroaos
urdpoBoi GUILTPALUN CUTHAJIOB)

1. Yto siBAsIeTCS OCHOBHBIMU MPEUMYIIIECTBAMH U HETOCTAaTKaMU IIU(POBBIX
¢bunbTpOB?

2. Kak BBITIISAUT CTPYKTypHas cxema udpoBoit 006paboTku curHana? Kak
BBITJIAIAT TANbl MPeoOpa30BaHMs CUTHaja?

3. Uto Takoe MEeTOJbl MaTeMaTHYeCKOTO OMHMCAHWSA W ammnapaThl aHaIn3a
JUCKPETHBIX CUTHAJIOB U LIeTIeh?

4. Kak Bwipaxaercs mnpsimoe (IIID) u obparnoe (OUIID) muckperHbie
npeoOpazoBanus Oypobe?

5. Kak cBszansl kodpdurmentsr JIID mocnenoBaTenbHOCTH KOHEYHOM
JUIMHBI C Z-IPeo0pa30BaHUEM ITON MOCIEA0BATEIBHOCTH?

6. Kak cBszanbl koaddumuents: 1D mocnemoBaTenbHOCTH KOHEYHOMH
JUTMHBI C €€ HeTPEPHIBHBIM YACTOTHBIM CIIEKTPOM?

7.Kak ompenensercs IWHEHHAs TUCKPETHAsE II€Mb C TOCTOSHHBIMH
napamerpamu (JIILIIIT)?

8. UTo moHuMaeTCs 1Mo MMITYJIbCHOM XapakTepuctukoi g(n) L{d?



9. Yro nmormmaetcs noja cuctemuont pynkiuent H (z) mmudposoro ¢umbrpa?
Kak BblpaxkaeTcst cucteMHas (PYHKIUS 4Y€pe3 HUMIYJIbCHYIO XapaKTEPUCTHKY U
AIIEMEHTBI CXeMbl (puibTpa?

10. Kak onpeaenuts ycrounuBocTh LD 1o ero cucremuoit yHkiuu?

11. Yro moHMMaeTCs 1o/ 4acTOTHOM Xapakrepuctukoit [{dD? Uro oTnmyaet
€€ OT YaCTOTHOM XapaKTEPUCTUKU COOTBETCTBYIOUIEIO aHAJIOrOBOro (uiibTpa-
MPOTOTHUITIA?

12. Kak cBsizZaHa YacTOTHAs XapaKTEpUCTUKAa C CUCTEMHOW (QyHKIMEH
udposoro ¢puabTpa?

13. Kak ompenensercs HepeKypCHUBHBIA 1uppoBoi GuiIbTp? 3anumimTe
aJITOPUTM OOpabOTKM CUTHANAa M M300pa3uTe COOTBETCTBYIOIIYIO CTPYKTYPHYIO
cxeMy (uIbTpa.

14. Yto sBisieTCs HEAOCTATKOM HEPEKYPCUBHBIX (DUITHTPOB?

15. Yto sBusiercs ocobeHHocThiO pekypcuBHbIX [[D? Kak BbeIrmsguT
NIrOpUTM 00paOOTKU CUTHANIA U U300pa3uTe CTPYKTYPHYIO cxemy duibrpa?

16. Kak BBITISIUT CTPYKTypHas cxema mpsimoro pekypcuHoro [[dD? Kak
OTJIMYAETCS OT Hee CTPYKTypa KaHOHUYECKOTO GuibTpa?

17.Yto Takoe «koppensauuonHas ¢GyHkuus»? Kak Oyner BBITISAIETh
[UKIIMYECKasl KOPPENAHOHHAs (DYHKIHMS CIEAYIONIMX MOCJIeI0BATeILHOCTEN ¢
YKCIIOM 3JIEMEHTOB

N =8:

18. Uto takoe «koppensiuonHas GyHKIuUsa»? Kak BBITTISAUT UKIHYECKAas
KOppesiMoHHast QyHKIIHS TOCJIeI0BaTEIbHOCTEN

a){10101010},6){10010010},8){10001001}?

Kak Oynmer BBITIAAETh pE3yabTaT, €CIW MPOCYMMHUPOBATH DIEMEHTHI
ITOJTYYEHHBIX KOPPEJSLMOHHBIX MMOCIEA0BATEIBHOCTEN?

19.Yto Takoe «koppensuuonHas ¢yHkuus»? Kak Oyner BBITISIETh
[UKIINYECKasi KOPPENSIIMOHHAS (PYHKITUS MTOCIIEI0BATEILHOCTEH

20. Yto Takoe «xoppensiuonHas Gyukmusa»? Kakx Oyaer BbITIAIETH
UKIINYECKasi KOPPEJSIIMOHHAS (PYyHKITUS MTOCIIEI0BATEILHOCTEH

a) {-3-2-1012 34},

0) {-4-3-2-11234}.

Kak Oyger BbIISIIETh peE3yJbTaT, €CIU TPOCYMMHUPOBATH DJIEMEHTHI
ITOJTYYEHHBIX KOPPEJSLMOHHBIX MMOCIEA0BATEIBHOCTEN?

21. Kak OyaeT BBIMIAIETh KOPPENIIUOHHAs (PYHKIIHS TTOCIEeI0BATEIbHOCTEH

a){1100101000000000},

6){0000000011001010}?

Kak Oyaer Beirmsaners npousBenenue 1100101 x 10100117 Kak Oyxmet
BBITJISIICTh  ajTOpUTMa  OMpEACNCHUS  KOPPEISIMMOHHOW — (QYHKIWH, €cliu
WCITOJIH30BATh TIOJYYCHHBIN PE3yJIbTaT JJISI BBIBOJA ATOro anroputMa’? Uto memraer
CYLIECTBOBATH elie 0oJiee ONTUMATbHOMY METOAY, €CIIU aJITOPUTM CTOJIb IIPOCT?

22. Kak OyzieT BHITJIIAETh TMOCIEI0BATEIHbHOCTD, KOPPEIAIIMOHHAS (PYHKITHS
kotopoit umeer Bua {1,1 6 15 20 15 6 1,1}? Yrto Takoe cBeptka? Kak Oyner
BBITVISZCT, CBepTKa mociuenoBarenpHocT {1 1 1 1 1 0 0 O 0} ¢
MOCJIEIOBATEIHLHOCTSIMH BUA



23.UYto Takoe  «cBeptka»? Kak  Oyaer  BBIVIANETh  CBEpTKa
nocienoarenbHoctu {1 (1/2) (1/4) (1/8) (1/16) (1/32) (1/64) (1/128)} ¢
TIOCIIEI0BATEIIHLHOCTAMMU:

a) {1-100000 0},

0) {2-1 0 0000-1}?

24.Yto Takoe «CBepTKa ¢ HeueTHOW (yHKIuen»? UTo moJyduTcs Ipu
W3MEHEHUHU 3HAKOB MPEoOpa30BaHUs TOCICIOBATEIHPHOCTH JaHHBIX Ha OOpaTHBIC
nepea YMHOKCHHEM M TEePEX0JIoM B 00JacTh OOpaTHOro mpeoOpa3oBaHUs, €CIIU
BBITIOJTHEHA CBEpTKa MOCTIEI0BATEILHOCTH JAHHBIX C HEYETHOM
IOCJIEA0BATENbHOCTEIO, T. €. (yHKuuei, mia kotopoil f(N-rt)=-f(r)u mocie

onpenenenus JIIX tpedyrotrcs Tonpko N mpousBeieHmit?

25. Yto Takoe «ymioTHeHue»? Kak MoxeT ObITh OCYIIECTBICHO YIUIOTHEHUE
MMOCJIEAOBATEIIFHOCTH JAaHHBIX JI0 256 ny1eMeHTOB, cocTosdinei u3 1024 »>1eMeHTOoB,
[EHOM MOTEePU TOHKOU CTPYKTYPbI UCXOHOM MOCIEI0BATEILHOCTH?

26. UTo Takoe «CKOJIB3AIIEee CpeIHee»?

a) Kak OyaeT BBITNIANETh CKOJB3SIIEE CpeAHee MITH TOCJIEI0BATeIbHBIX
AJIEMEHTOB OMHOMHANIbHOU mocienoBarenbHocTr {0000 1464 1000} 7?

0) Kak BbIrIIAIUT AUCHepcHs MOTYyYEHHOM OCIE0BATENbHOCTH?

217. Kak BBITJISIAUT LHUAKJINYECKAs byHKUHA, ecim
sinc(x) +sinc(x — N) +sinc(X —2N) +...+sinc(x + N) +sinc(x + 2N) +

+sinc(x +3N) +...= Nt sin(Nnx)/sin(nx) .

IlIkana oyenuganun: GanibHas.

Kpumepuu ouenusanusn:

4 6anna (MM OLICHKA «OTJIMYHO») BBICTABJIACTCS 00yUaIOIIEMYCsl, €CITU OH
JEMOHCTPUPYET TIyOOKOE€ 3HAaHHWE COJEpP)KaHHUS BOIPOCA; JACT TOYHBIC
ONpE/ICJICHUS] OCHOBHBIX MOHSTUN; apryMEHTHPOBAHHO M JIOTUYECKH CTPOITHO
u3NaraeT y4deOHBIM MaTepHall; WIUIIOCTPUPYET CBOM OTBET aKTyalbHBIMHU
npuMepamM (TUMOBBIMH W HECTAHJIAPTHBIMH), B TOM YHCJIE CaMOCTOSITEIHHO
HalJICHHBIMH; HE HYXKJA€TCS B YTOUHSIOIMINX U (WJIM) AOTOJHUTEIBHBIX BOIIPOCAX
MPerno/1aBaTelis.

3 da/uta (WU OICHKA «XOPOII0») BBICTABISIETCS 0OydYaromIeMycCsi, €CIH OH
BJIAJICET COJEPHKAHUEM BOIPOCA, HO JAOMYCKAET HEKOTOPbIE HEJOUETHI IPU OTBETE;
JIONyCKaeT HEe3HAYUTEIbHbIE HETOUHOCTU MPU OMpPEACICHUU OCHOBHBIX MOHSTHUH;
HEJIOCTATOYHO apTyMEHTUPOBAHHO U (WUJIM) JIOTUYECKH CTPOMHO U3JIaraeT yueOHbIN
MaTepualt; WITIOCTPUPYET CBOM OTBET TUIIOBBIMU MIPUMEPAMHU.

2 OGamna (WM OICGHKA  «Y/JOBJETBOPUTEIbHO»)  BBICTABIIACTCS
oOy4JaromniemMycsi, €Clii OH OCBOMJI OCHOBHBIC TOJIOKEHUS KOHTPOJIUPYEMOU TEMBI,
HO HEJOCTATOYHO YETKO JAeT OMpeejCHHE OCHOBHBIX MOHATHUN W JIeDUHHIIHIA,
3aTpyJHSAETCS TpPU OTBETAX HA JOMOJHHUTENIbHbIE BOMPOCHI, MPUBOIUT
HEJIOCTATOYHOE KOJUYECTBO MPUMEPOB ISl WIUTIOCTPUPOBAHMS CBOETO OTBETA;
HY>K/IA€TCSl B YTOUHSIOIIMX U (WJIK) AOTOJHUTENBbHBIX BOIIPOCAaX MPENoJaBaTelsl.

0 oOauoB (WM OIEHKA «HEYJAOBJETBOPHUTEJIbHO») BBICTABIIACTCS
oOy4aroniemMycsi, €Clii OH HE€ BJaJEeT COJAEpKaHUEM BOIpPOCA WU JIOMYCKaeT



rpyObIe OMMOKK; 3aTPYTHAETCS 1aTh OCHOBHBIC OTIPEICTICHUS; HE MOXKET MMPUBECTU
WIA TIPUBOJUT HETIPABWIBHBIE MPUMEPHI; HE OTBEYAET Ha YTOUHSIOUIME U (WJIN)
JIOTIOJTHUTEIHHBIC BOMPOCHI MPEMNOoIaBaTelsl WIM JIOMYCKAaeT MPU OTBETE HAa HHUX
rpyObIe OMIHUOKH.

5 cemecTp

HaumenoBanue mpaxkTtu4deckoro 3ansatusi 5: «UccaenoBanue mMeTo0B
Bbl/IeJICHUS TPEH/1Aa U3 BPEMEHHBIX PAIOB)

1. Yro Takoe «BpeMEHHOU psii»?

2. Uto sBNIsAETCA LETBI0 aHATN3a BPEMEHHBIX PSIOB?

3. Uto sABIISIETCSI OCHOBHBIMU 3TAallaMH aHAJIA3a BPEMEHHOTO psija’?

4. Yto Takoe «TpeHa»?

5. UTo Takoe «TUIIbI TPEHI0B»?

6. Kak Mozaenu ncnonb3yroT AJi ONMMCAHUS BPEMEHHBIX PAJIOB?

7.Yto sBuseTcs BHUIaMU BpPEMEHHBIX psgoB Bl 3HaeTe? IlpuBenute
MIPUMEPHI.

8. Uto sBigeTCS XapakTEpHbIM OTJIMYMEM BpPEMEHHBIX PSAJIOB  OT
MPOCTPAHCTBEHHBIX BHIOOPOK?

9.UYro sBnsiercs TpeOOBAaHMSIMU K BPEMEHHBIM psiaM KaK K HCXOIHOU
nH(pOpMaIu TPU IPOTHOZUPOBAHUU?

10. 'me mpuMeHSIOT ckoJyb3siue cpeanue? Kak BIMsSHHE KOMIIOHCHTOB
BPEMEHHOTO Psila YCTPAHIETCS ¢ UX TOMOIIbIO?

11. I'ne nenecooOpa3HO UCIOJIB30BATh MIPOCTHIEC CKOJIB3SIINE CPETHUE, a T
MPEANOUYTUTEIbHEE TPUMEHSITh B3BEIIICHHbIE?

12. T'ne MmoxeT OBITh UcTIONb30BaH MeToa doctepa-CTroapTa?

13. Yrto cunTaercs aHOMAJIbHBIMHU 3HAYCHUSAMH Psijia?

14. T'ne MeTon cpaBHEHHsI pa3HOCTEHW CpEIHUX YPOBHEH HE JaeT OTBETa Ha
BOIIPOC O HAJIMYMU TpeHIa?

15. YTo mo3BosigeT onpeeauTh TPeH I JUCTIEpCUn?

HaumenoBanue JabdoparopHoii padorbl  6: «/lemumanus u
UHTEPIOJISIUS CHTHAJIOBY»

1. Yto Takoe «CrutaitH»?

2. Kak dopmymupyroTcst crocoObl 3a1aHus HAKJIOHOB WHTEPIIOJSIIMOHHOTO
KyOM4eCKOTro CIuiaiiHa?

3. Kak BeIrsiiuT Tpadmk reoMeTpruecKoi JIMHEHHOW WHTEPIIOISIIAN ?

4. Y10 TaKoe «Iemumarims»?

5. Uto sABNISeTCS OTIAMYMUEM JIEUMMAILIMKA CUTHAIA OT UHTEPIOISIUN?

6. Kak BeITIAgaT dTambl  AenUMAInuu  IUGPOBOTO CHUTHAJIa C IEJIBIM
koddpurmenTOM?

7. I'ne mpuMEHSIIOT NepBbIN ATall IeUUMaliyd CUrHana’?

8. Kak ocymiecTBisieTcsi CTaHIApPTHBIA aJTOPUTM MHTEPIOJISAIIMKA CUTHAJIA C
1eapiM KodpdurmenTom?

9. Kak ocymecTBisieTcs MpOpeKMBaHUE OTCYETOB CUTHAJA?



10. Yro sBnserca pe3yibTaTOM BBIMIOJHEHUS TMPOLEAYPHl JeHUMAIIH
cursana?

11. T'ne npuMEHSIOT «CTIaKUBAIOILYIO» alllPOKCUMAIIMIO ¢ MUHUMH3AILIUEH,
B3BEIICHHOM CpeiHEN KBAIpaTUUECKON OUIMOKM anpoKCUMAaIuu?

12. Kak ocymiecTBisieTcst HHTepHosius GyHKIMi no metoay Jlarpanxa?

13. I'ne Ha npakTHKe HanboJIee MUPOKO PACIPOCTPAHEHBI CIUTANHBI?

14. YTo BBI MOHUMAETE TOJT TEPMUHOM «CTEIEHb CILIaitHa»?

15. Kak Beirmsaut ¢yHKIus, Hanbosee yao0oHas B 0OpalieHnH Ha MpaKkTUKe?

HammenoBanue  JjabopatopHoii  paGorel  7: «HccienoBanue
KBA/IPATYPHOI'0 I€TEKTOPa

1. Kak 3By4uT NpHHIMN padOThl CHHXPOHHOTO JIeTeKTOpa?

2. Uto sBNIseTCS TOCTOMHCTBAMH CHHXPOHHOTO JIeTeKTOpa?

3. Kak BBIMISIIUT cXeMa CUHXPOHHOTO JIeTeKTopa?

4. Yto sBAseTCSl HEAOCTaTKAMU CUHXPOHHOI'O AI€TEKTOpa?

5. Kak 3Byunt npunuumn paboTsl KBaApaTypHOIO AeTeKTOpa?

6. Kak MOXHO KOMIIEHCHPOBAaTh HEIOCTAaTKW CHUHXPOHHOIO JETEKTOpa
KBaJpaTypHbIM?

7. Kak BBIMISLIUT cXeMa KBaJIpaTypHOIO AeTeKTopa?

8. Uto npeacTaBisieT co00i KBapaTypHBI 1eTEKTOP?

9. Yto xapakTepu3yeT KauecTBO padOThl CHHXPOHHOTO MOAYJIsITOpa?

10. Yto siBsieTCS HEAOCTATKOM KBaJpaTypPHOTO JIeTeKTOpa?

11. Yro Bel noHuMaeTe moja TEpMUHOM «KBaJIpaTypHasi MOLYJISIIUS» ?

12. I'ne mpumensieTcs KBajpaTypHask MOy ?

13. YUto xapakTepu3yeT KauyecTBO pabOThI KBAAPATYPHOT'O MOAYJISATOpa?

14. Kak BBIMJISAUT MOJ0CA MPOMYCKAHUSI CHHXPOHHOTO JeTeKTopa’?

15.Yro sBnseTcs NOPEUMYIIECTBOM  HCIOJB30BaHUS  KBaJApaTypHOTO
JIETEKTOpA Mepe]l CHAHXPOHHBIM?

HaumenoBanue jgadoparopHoii padorsl 8: «IIpoBepka aneKBaATHOCTH
MojieJieii: MoeJIMPOBaHMe PO ECCOB KOHEYHBIMM CYMMAaMID)

1. Yto HE UCIONb3yeTCs MPU BHIUMCICHUU YjeHa CYMMbl M CaMOW CyMMBbI B
nporpamme?

2. Yto HEOOXOaUMO «BOCCTAHOBHTHY» (CHOBA 3aJaTh HAadaJbHBIC 3HAYCHUS)
nepe] BEIYUCICHUEM CyMMBI TP HOBOM 3HAYEHHUH MapamMeTpa CyMMHUPOBAHUS X?

3. Kak BrIOMparoTcs HavaabHbIe 3HAYCHHSI CIIaraeMOT0 U CYMMBI ITPH BXO/IE B
0J10K 3, peanu3youuii BBIYUCIEHUS 110 peKYPPEHTHBIM (popMyiaM (pUCYHOK 8.2)?

4. Kak BpIOMpaeTcsi HauaJlbHOE 3HaYeHue N.

5. Kak 1enecooOpa3Ho BeMUCIHATh (—1)" HEMOCpEACTBEHHO WU IO
peKyppeHTHO# dhopmyre?

6. Uto sBNIs€TCS OCHOBHBIM OOBEKTOM MAaTEMaTHYECKOTO aHaan3a’?

7. I'ne mpenycmoTtpen naker MathCad?

8. Uto Takoe «axexBaTHAs MOIEIL)?

9. Yto Takoe «MOJEIUPOBAHUE»?

10. Yro Takoe «byHKIUI»?



11. Yto Takoe «TOYHOCTH»?

12. Yro sBsieTCS MPEUMYIIIECTBOM HCIosib3oBanus cpeabl MathCad?
13. Yto sBsIETCS CMBICIIOM OTIAAKU TPOrpaMMbi?

14. Y10 MOXKHO 3aMEHUTH Ha CI0XKHYIO QYHKITUIO?

15. T'ne nienecoodpasHee UCIOIb30BATh PEKYPPEHTHOE COOTHOIICHHE?

IHIkana oyenuganusn: GanibHas

Kpumepuu ouenusanusn:

4 6anaa (WIK OIICHKA «OTJIHYHO») BBICTABIISICTCS O0yUJaIOMEeMyCsl, €CITH OH
JEMOHCTPUPYET TIyOOKOE€ 3HAHWE COJEP)KaHHWS BOIMPOCA; JAeT TOYHBIC
OMpENICNICHUS] OCHOBHBIX MOHSITUN;, apryMEHTHPOBAHHO M JIOTUYECKH CTPOITHO
u3NlaraeT ydeOHBIM MaTepuall; WILIIOCTPUPYET CBOW OTBET AaKTyaJbHBIMU
npuMepaMu (TUIIOBBIMU W HECTAaHJAAPTHBIMH), B TOM YHCIE CaMOCTOSITEILHO
HaWJICHHBIMH; HE HYXKJIa€TCA B YTOUHSIOMMUX U (WJIM) JTOMOJHUTEIBHBIX BOMIPOCAX
MpenoaaBaTeds.

3 0ayuta (WU OlCHKA «XOPOII0») BBHICTABIACTCS OOYYAIONMIEMYCs, €CIIH OH
BJIQJICET COJIEPKAHUEM BOIIPOCA, HO JIOMYCKAET HEKOTOPhIE HEJAOUYETHI IPU OTBETE;
JIOITyCKAaeT HE3HAYUTEIbHBIE HETOUYHOCTU MPH OMPEACICHUN OCHOBHBIX MOHSITHUMH;
HEJI0OCTAaTOYHO aprYMEHTUPOBAHHO U (UJTH) JIOTHUECKH CTPOHHO H3jaraet yaeOHbIN
MaTepualt; WITIOCTPUPYET CBOM OTBET TUIIOBBIMHU IPUMEPAMU.

2 Oamma (WM  OICHKA  «YJOBJETBOPHTEJIbHO»)  BBICTABIIACTCA
o0yyJaroiemMycsi, €CIi OH OCBOWJI OCHOBHBIE MOJIOKEHUS KOHTPOJIUPYEMOU TEMBI,
HO HEJIOCTATOYHO YETKO JAeT OMNpPEJEJCHUE OCHOBHBIX MOHITHUN U JACHUHUIINIM;
3aTpyJHSAETCS TPU OTBETAX HA  JOMOJHUTEIbHBIE BOIMNPOCHI; MPUBOJUT
HEJIOCTATOYHOE KOJUYECTBO MPUMEPOB ISl WLTIOCTPUPOBAHMS CBOETO OTBETA;
HY>X/Ia€TCS B YTOUHSIOIMMX U (WJIK) AOMOJHUTEIBHBIX BOIIPOCAX MPEroaBaTes.

0 oOauoB (WM OILICHKA «HEYJIOBJETBOPUTEJIBHO0») BBICTABIIACTCS
oOydJaromniemMycsi, €Ciii OH HE BJAJEET COJACpPKAHWEM BOMpPOCa WM JIOMyCKaeT
rpyObie OIMOKH; 3aTPYIHSAETCSA JaTh OCHOBHBIE ONPE/IEICHUS; HE MOKET IPUBECTH
WM TPUBOJUT HETPABWIbHBIE TPUMEPHI; HE OTBEUAET HA YTOUHSIONME U (UJITHN)
JIOTIOJIHUTENIbHBIE BOIPOCHI MPENOAABATENSI WJIM JOMYCKAeT MPH OTBETE Ha HUX
rpyobie OIIHOKH.

1.2 BOIIPOCHI /UTA COBECE/IOBAHUA
1.2.1 BOIIPOCHI JlVIAI COBECE/[OBAHUA T10 JIEKITUAM

4 cemecTp



Paznen (tema) mucuumiandbl 1: «MeToabl npeacTaBjJieHUs CUTHAJIOB B
rJIL0ePpTOBOM NMPOCTPAHCTBE)

1. OObsicHUTE, KaK Pa3joXuUTh (PYHKIUIO MO 0a3UCy, €Clu U3BECTHO, YTO
MHOeCcTBO Dypbe OPTOTOHAIBLHO Ha JIFOOOM HMHTEpBase, JJIUHA KOTOPOTO 27, a
neprosl QYHKITUH COCTaBIAET /2 - 7t 7?

2. O0bsicHuTe, Kak (QopMuUpyeTCs YCIOBHE OPTOTOHAIBHOCTH JABYX
KOMIUTCKCHBIX (PYHKITHIA?

3. BeickakuTe CBOIO MBICIH «UE€M OTIMYAeTCS CIEKTp (yHKIHUH,
MOJyYEHHBI TPU €€ PAa3IOKCHUH B KOMIUICKCHBIN psn Dypee, OT chekTpa
(GYHKITUH, TTOJIY9EHHOTO TPH €€ Pa3IoKEHUH B PsAJl IO MHOKECTBY Dypbe»?

4. OGBACHHTE, KAKOB MHTEPBAJ OPTOrOHANBHOCTH CHCTeMbI (yHKIHit e },
n=0,1,2,...?

5. BrIckakuTe CBOIO MBICIb «KaK 3alUIIETCS] TPUTOHOMETPUUECKH Oa3uc
st ipon3BosibHOU (yHKIMu S(t), KoTopas 3agana Ha uHTepBaie (-1,1)»?

6. O0bsicaute,  GYHKIUSMH  KaKMX  TEPEMEHHBIX  (JAUCKPETHBIX,
HEIPEPBIBHBIX) SBISAIOTCS KOA(DPUIMEHThl 00001IeHHOr0 psna dDypwe {Ck} 17§

6asuce! pyHKImH {n, (t)}?

7. BBICKQKUTE CBOIO MBICIIb, «B KAKUX CIIy4asx MepBbId wicH psaga Dypbe by
OyZeT paBeH HYJIIO MpH pasznnoxeHuu B psag Oypbe uetHo pyHKunn»? OOBsICHUTE,
noyemy bo Bceria paBeH HyJIrO MPH pa3jiokeHuu B psag Pypbe HedeTHOH QyHKIMHA?

8. O0ObscHUTE, 00paTuMO JU pasnoxkeHue ¢GyHkuuu B psaag Dypwe, ecnu
U3BECTHO, 4TO npeodpazoBanue Pypbe oOpaTuMo?

9. BrICKaXUTE CBOIO MBICITH «4YEM MPUHIUIIAAILHO OTIWYACTCS CHUCTEMa
O0asucHbIX (QyHKuuMid Yomma ot MHOoxecTBa Dypne?» IlpuBeaure mnpumepsl
CUTHAJIOB, KOTOPBIE I1eecoo0pa3Ho pa3jaraTh Mo cuctemMe GpyHkuuid Youmma.

10. Cnenaiite BBIBOA O TOM, B UYEM 3aKJIFOYACTCS CYIIHOCTh TEOPEMBI
CBEpPTKHU?

11. O6bsicauTe, Kak MPOUCXOAUT BBHIOOP HYACTOTHI JIUCKPETHU3AIUU
HEIPEPHIBHBIX CUTHAIOB?

12. OObsicHUTEe, dYeM OTIWYaeTCs KOMIUIEKCHBIM crHekTp @Dypbe OT
BEILECTBEHHOI0?

13. O0bscHUTE, YTO TIOHMMAETCS IMOJ] CIEKTPaTbHOW COCTaBISIONICH U
CIIEKTPOM CHUTHaJIa?

14. BeICKa)XuTe CBOIO MBICIh «B HYE€M 3aKIIOYaeTCS CYIIHOCTH SIBJICHUS
['u66ca»?

15. O6bscuute, nepuoauyeckas i pyukius X(t) =sinllt+sinl2t. Ecanm

Jla, TO KaKou ee mepuo?

Pa3zgen (Tema) aucuMmiuHbl 2: «Mogeam CHIHAJIOB H CHOCOObI MX
ONUCAHMS

1. BeiCKa)XuTe€ CBOIO MBICIb «B YE€M IMPAKTUYECKAS IEHHOCTb Pa3JI0KEHUS
KoTeapHukoBa»?



2. O0bsicHUTE, KaK OJKCIHEPUMEHTAIbHO OIICHUBAIOT XapaKTEPUCTUKH
CIIy4ailHBIX IPOLIECCOB?

3. O0BsCHUTE, KaK ONPEACIUTh AUCIIEPCUIO TIPOLIECCa MO €0 CIEKTPaIbHOU
IJIOTHOCTH?

4. OObACHHUTE, KaK ONPENETSIOT MHOTOMEPHYIO TJIOTHOCTh paclpeeiCHUs
rayccoBcKoro 0enoro mryma?

5. O0OBsACHUTE, KaK OMPEAEISIOT JUCIIEPCUH TAPMOHUK 10 KOPPEISIIUOHHON
dbyHkIun npouecca’?

6. BricKa)kuTe CBOIO MBICIIb «B Ye€M OTJIMYME OPTOTOHAIBLHOTO PA3JI0KEHUS
CTAI[MOHAPHOTO ¥ HECTAIITMOHAPHOTO CUTHAJIOBY» ?

7. OObsiICHUTE, KaK OMNpEACIUTh B3aUMOCBSI3aHHBIM CHEKTP U B3aUMHYIO
KOPPEISAIUOHHYIO (DYHKIIMIO CUTHAJIOB, CONPSDKEHHBIX 10 [ nianoepTy?

8. OObsicHUTE, KaKk BeIeT ce0s pachnpeicsiecHne OrubarIe CMecH
rapMOHUYECKOTO CUTHAJIA U Y3KOMOJOCHOW MOMEXH IMPHU PA3IUYHBIX OTHOIICHUSX
CUTHAJI/TITyM?

9. O0BsicHUTE, KAaKUM YCIOBHUSIM JOJKHO YIOBJIETBOPSATH PACCTOSIHUE B
(GyHKIIMOHATIBLHOM MPOCTPAHCTBE?

10. Beickaxxute cBOIO MbICHb «YeM ompeaensercs AJIMHA OOBIYHOMN
JTUCKPETHOM CBEPTKU»?

11. O6bscHuTEe, 4YeM OTIWYAeTCs UUKINYECKash CBEPTKa OT OOBIYHOMN
JVCKPETHOM?

12. O6bsacHUTE, dYeM OIpeAesIeTCsS JIUHA MUKINIECKON THUCKPETHOMN
CBEpPTKHU?

13. O6BsacHHUTE, YeM OTIPEEIACTCS OTPEITHOCTh KBAHTOBAHUS ?

14. Cnenaiite BBIBOJ, O TOM, K KaKMM CHUTHaJIaM: JUCKPETHBIM WJIH
HETMPEPBIBHBIM, MOKHO MPUMEHSTH MOAJIEMEHTHOE KBAaHTOBaHUE?

15. O0bscHuTe, KaK M3MEHHUTCS CHEKTp (YHKIMHM B  pe3yjbTaTe
kBaHTOBaHUs? [IpuBeauTe aprymMeHThl B MOJB3y TOTO, UYTO 3TO MpeoOpa3oBaHUE
HEJIMHEWHO.

Pasznen (tema) mucuunimuabl 3: «IIpenBapurenbHast 00padoTka
CUTHAJIOB)

1. [lpuBenute mnpumepsl HOMepoB (yHkiuit Pamemaxepa, w3 KOTOPBIX
coOpana BTopasi pyHKIMs Y oJIIa.

2. B "em cocTouT Bama TOYKa 3pEHHS MO TMOBOIY OIEHKH alropuTMa
Xerboma W WHBEPCHOW (MIBTpAIMH: JOCTOMHCTBA, HEAOCTATKH, MPAKTUYECKOE
IpUMEHEHUE.

3. O0OBscHUTE, U3MEHSETCS JIM TUHAMUYECKHUI JThara3oH U300pakeHus npu
BHUJION3MECHECHHUH €T0 TUCTOTpaMMBbI? T10SICHUTE MPUYWHY MTOSIBIICHHUS 3TON MBICIIH.

4. BhICKa)XUTE CBOIO MBICITH «MOKET JIU OBITh BHJIOW3MEHEHA THCTOTpamMma
n300pakeHust 0€3 YMEHBIIICHUS TPaIallui IPKOCTH»?

5. O0ObsicHUTE, dYTO SBJISETCA IIEJbI0  TMPOIEAYPHl  BBHIPABHUBAHUS
TUCTOTPAMMBbI?

6. [IpuBenuTe MpUMEPHI METOIOB (PUITLTPAITUU N300pAKEHUN.



7. O0BsiICHUTE, KaK MOXET OBITh BBIJEIEH KOHTYpP Ha HM300paXeHUH NpU
HAJIMYKUM 11yma’?

8. O0BscHUTE, T/I€ HAXOAUT TPUMEHEHUE TpeoOpa3zoBaHue Xbio?

9. O0bsicHUTe,  Kakhe  CYHIECTBYIOT  MpEABApPUTEIIbHBIE  METOHbI
npeaBapuTeNbHON 00pabOTKKU CUTHAJIOB?

10. BrIcKaxuTe CBOIO MBICJIb «UTO MPEACTABISAIOT CO00H (PUIBTPHI HA OCHOBE
rapMOHUYECKOT0 Oazuca»?

11. OGbsicHuTe, Kakoi (GopMysoi HEOOXOIUMO BOCIOJB30BATHCS, UYTOOBI
BOCCTaHOBUTH CIIEKTP Dyphe 1o TUCKpEeTHBIM KodddummerTam psga Oypre?

12. BeICKa)XUTE€ CBOIO MBICITh «4YTO TMPEACTABISICT COOOW OJHOMEpHAs
MeauaHHas QUIbTparus’?

13. O0ObsicHHTE, KakUMH JOCTOMHCTBAMH M HEAOCTaTKaMH 00JiamacT
METUAHHBIN QUIBTP?

14. O6bscHUTE, YTO TAKOE «KETICTPAIbHBIN aHATN3»?

15. TlpuBeaute npuMepbl U3BECTHBIX BaM METOIOB JIEKOHBOJIIOIIUH.

Paznen (rema) pgucuumiauHbl 4: «Metoabl KiaaccupuKanum M
UAeHTH(PUKANMH OHUOMEeTUIIMHCKUX CUTHAJIOB

1. [IpuBequTe mNpUMEpPHl U3BECTHHIX BaM T'€OMETPUYECKUX METOJIOB
pacro3HaBaHMUs.

2. [IpuBemuTe mpuMepbl 0a30BBIX aKCHOM, KOTOpBIE CIyXaT IS
OTIPEJICIICHHS IIIKAJIBl BEPOSITHOCTEH U €€ KOHEYHBIX TOUYEK.

3. O0BsACHUTE, UTO ITOHUMAIOT I10J] CTATHCTUYECKOM THITOTE301?

4. O0ObgAcHUTE, B KAakOM CIIy4a€ BO3MOXKHO IIOCTPOEHUE CHUCTEM
pacnio3HaBaHus 0e3 00yueHus?

5. BBICKa)XUTE CBOIO MBIC/b «TJI€ MOKHO HMCMOJIb30BATh METOJ MakCUMyMa
npaBaonoaoous durrepar?

6. O0BsicHUTE, KaKHUE CUCTEMBI PACIIO3HABAHMS OTHOCST K 00yJaronum?

7. O0BsiIcHUTE, KaKyI0 CTPYKTYPY UMEET KaCKaJHbINA JETEKTOP?

8. BrickaxxuTe CBOIO MBICIHH «OT KakuxX (PAKTOpPOB 3aBUCHUT XapakTep
ONTUMAJILHOCTU PELICHUN»?

9. O0OBsicHUTe, KaKUMHU TPUHIMIIAMH CJEAyeT PYKOBOJICTBOBATHCS MPHU
MMOCTPOCHUHU KpUTHUECKO# obnactu ['1?

10. O606mMTE CBOIO MBICITB: KaKyto o01yro popMy uMmeeT mpaBuiio baiieca ¢
HOpManIu3auen?

11. OObscHUTE, KakOoe TMPAKTUYECKOE MPUMEHEHHE HAXOIUT MPABUIIO
baiteca?

12. IlpuBenute TPUMEpPHl HW3BECTHBIX BaM BEPOSTHOCTHBIX METOJOB
pacro3HaBaHMUs.

13. O0bscHUTE, KaKOW METOJ| PACMO3HABAHUS CBOJUTCS K TOCTPOCHUIO
TUTEPIIOBEPXHOCTEH, PA3CIISIFONINX IBa KOHEUYHBIX MHOKECTBA BEKTOPORB?

14. O6bscauTe, KakKUM O00pa3oM  OCYIIECTBIsIeTCS  (OPMUPOBAHUE
MPU3HAKOBBIX TPOCTPAHCTB?



15. Cnenaiite BBIBOJ: MOXHO JIU CYUTATh aHAIN3 CJIOKHBIX HAYYHbBIX JAHHBIX,
MPOBOJAUMBIX C MPUMEHEHUEM Pa3IUYHBIX METOJIOB KJIACTEPHOTO aHain3a, OJIHOM
13 pa3HOBUIHOCTEN pacrio3HaBaHUs 00pa3oB?

IkaJja oueHnBanus: OauibHas

Kpurtepuu oneHuBaHusi:

ITo paznenam (TemMam) TUCHMIUTHHBI 1-3:

4 6anaa (WIM OIICHKA «OTJIHYHO») BBICTABIISICTCS 00yJaIOMEeMyCsl, €CITH OH
MIPUHUMAET aKTUBHOE y4acTue B Oeceie 1mo OONBIIMHCTBY 00CYKAAaEMBIX BOIIPOCOB
(B TOM YHCIIE CaMBIX CIIOKHBIX ); IEMOHCTPUPYET CHOPMHUPOBAHHYIO CITOCOOHOCTH K
JIAAJIOTUYECKOMY MBIIIUICHUIO, IPOSBIISIET YBAXKEHUE U UHTEPEC K UHBIM MHEHHUSIM;
BJIaJiceT IITyOOKUMU (B TOM YHUCIE JOMOJHUTEIbHBIMU) 3HAHUSIMU MO CYIIECTBY
00CyXTaeéMBIX BOIIPOCOB, OPATOPCKUMH CIIOCOOHOCTSMH ¥ TIpaBUJIAMHU BEIACHUS
MOJIEMHUKH; CTPOUT JIOTUYHBIC, APTYMEHTUPOBAaHHBbIC, TOYHbIE W JAKOHUYHbBIC
BBICKA3bIBaHUS, COMIPOBOXK/IAEMbIE IPKUMH MPUMEPAMU; JIETKO U 3aMHTEPECOBAHHO
OTKJIMKAETCSl Ha HEOXKUJAaHHBIE PaKypChl Oeceibl; He HYK/IAeTCsA B YTOUHSIONINX U
(MJIM) TOTIOTHUTEINIBHBIX BOMPOCaX MPErno/iaBaTelis.

3 dayuta (WU OIICHKA «XOPOII0») BBICTABISACTCS OOydYaroMIeMyCsi, €CIH OH
NpPUHUMAET ydacTue B oOcyxaeHuu He MeHee 50% IHCKYCCHOHHBIX BOMPOCOB;
MPOSIBIISIET YBAXXEHUE M MHTEPEC K MHBIM MHEHHMSIM, JTOKA3aTeIbHO M KOPPEKTHO
3allMIIAeT CBO€ MHEHHUE; BIAJCET XOPOIIMMH 3HAHUSIMHU BOIIPOCOB, B OOCYKICHUHU
KOTOPBIX MPUHUMAET Y4YacTHE; yMEET HE CTOJbKO BECTH MOJIEMHKY, CKOJBKO
y4acTBOBAaTh B HEH; CTPOUT JIOTMYHbBIC, ApPTyYMEHTHUPOBAHHBIC BBICKA3bIBAHUSI,
COMNPOBOKJIa€MbI€ MOJXOISINIMMU TPUMEpPAMH; HE BCErjJa OTKJIMKAEeTCS Ha
HEOXKUJAHHBIE paKypchl Oecelbl; HE HYXIAeTCd B YTOUYHSAIONMX U (WIH)
JIOTIOJITHUTENIHLHBIX BOMPOCAx MpenoaaBatTersi.

2 OGamna (WM OICHKA  «Y/JOBJETBOPUTEJIbHO»)  BBICTABIIACTCS
oOy4aroriemMycs, €CJIi OH MPUHUMAET ydacTue B Oecelie 1o 0IHOMY-/IBYM HanOoJiee
MPOCTHIM 00CYKIaeMbIM BOIMPOCAM; KOPPEKTHO BBICIYIIMBAET WHBIE MHEHHUS;
HEYBEPEHHO OPUEHTUPYETCS B COJACPKAaHWU OOCYX IAEMBIX BOMPOCOB, IMOPOMU
JOoMycKasi ~ OImMOKM; B  TMOJEMHUKE TMPEANOYMTAaeT 3aHUMaTh  MO3UIUIO
3aMHTEPECOBAHHOIO CIyIIATeNsl; CTPOUT KpaTKUe, HO B IEJIOM JIOTUYHbBIC
BBICKA3bIBaHUS, COMPOBOXKIAEMbIe HanboJee OYEBUAHBIMA TIPUMEPAMH; TEPSIETCS
MIPU BOBHUKHOBEHUU HEOXKUJIAHHBIX PAKYPCOB OECE/IbI U B ’TOM CITy4dae HYKIAaeTCs
B YTOUHSIIOIIMX U (MJIM) AOMOJHUTEIBHBIX BOIIPOCAX MPENoaBaTes.

0 OamaoB (WM OILEHKA «HEYAOBJETBOPUTEJbLHO») BBICTABIACTCS
oOy4aroniemMycs, €I OH HE BIAJCET COAECpPKaHUEM OOCYKIaeMbIX BOIIPOCOB WM
JOMYCKaeT TpyOble OIIMOKW; MacCMBEH B OOMEHE MHEHUSMM WJIM BOOOLIE HE
y4acTBYeT B JUCKYCCHH; 3aTPyIHSAETCS B TIOCTPOCHHUH MOHOJIOTMYECKOTO
BBICKA3bIBaHUSI W (WJIM) JOMYCKAaeT OIIMOOYHBIC BBICKA3bIBAHUS; TOCTOSHHO
HYXKJIa€TCS B YTOUHSIOMIMX U (WJIM) JOTOTHUTEIBHBIX BOMPOCAX MPENo1aBaTelis.

ITo pazneny (Teme) AUCUUTIITUHEI 4:

2 6ay1a (WK OlICHKA «OTJIMYHO») BBHICTABIIACTCS 00yUaroieMycs, eCiIu OH
MPUHUMAET aKTUBHOE y4acTue B 6eceie 1mo OONBIIMHCTBY 00CYKIAaEeMBIX BOIIPOCOB
(B TOM 4YHCIIE CaMbBIX CIIOKHBIX ); IEMOHCTPUPYET CHOPMHUPOBAHHYIO CITOCOOHOCTH K



JUAIOTUYECKOMY MBIIIJIEHUIO, IPOSBISET YBAKEHUE U MHTEPEC K HHBIM MHEHUSIM;
BJIaJ€eT TyOOKUMH (B TOM YHCIE JOMOJHUTEIbHBIMH) 3HAHUSIMU MO CYIIECTBY
00CyX/1aeMbIX BOIIPOCOB, OPATOPCKUMH CIIOCOOHOCTSIMU M TpaBUJIAMU BEICHHUS
MOJIEMHUKH; CTPOUT JIOTUYHBIC, ApPTyYMEHTHPOBAHHbIC, TOYHBIC U JIAKOHUYHBIE
BBICKA3bIBaHUSI, COMPOBOXKIAEMbIE IPKUMH MPUMEPAMHU; JIETKO U 3aMHTEPECOBAHHO
OTKJIMKAETCSl Ha HEOXKUJAHHBIE PaKypChl Oeceibl; HE HYXKJIaeTCs B YTOUHSIONINX U
(WJIM) AOTIOTHUTEINIBHBIX BOMPOCaX MPEno/iaBaTelis.

1,5 6as10B (WITH OLIEHKA «XOPOIII0») BEICTABIISACTCS 00YJAIOIIEMYCsl, €CITH OH
IpPUHUMAET ydacTue B oOcyxaeHurd He MeHee 50% IHCKYCCHOHHBIX BOIIPOCOB;
IPOSIBIISICT YBAXXEHHE W MHTEPEC K WHBIM MHEHUSM, OKA3aTeIbHO M KOPPEKTHO
3alUIIAaeT CBOE€ MHEHUE; BJIa/IeeT XOPOIIUMHU 3HaHUSIMHU BOIIPOCOB, B 00CYKIEHUU
KOTOPBIX MPUHUMAET y4YacTHE; YMEET HE CTOJBKO BECTH IMOJIEMUKY, CKOJBKO
y4acTBOBaTh B HEH; CTPOUT JIOTUYHBIE, APTyMEHTHPOBAHHBIC BBICKA3bIBAHUA,
CONMPOBOXK/Ia€Mbl€ TMOAXOASIIMMH TpPUMEpPaMHU; HE BCerja OTKJIMKAeTCs Ha
HEOKUJAHHbIE DPAKYpChl Oeceibl; HE HYXKIAeTcsl B YTOUHSIIOMMX U (WIN)
JIOTIOJIHUTENBHBIX BOIIPOCAX MPENOJaBaTENs.

1 Gana (W  OIEHKA  «YyAOBJIETBOPHUTEIBHO»)  BBICTABIISCTCS
oOyuarolemMycs, €clii OH IPUHUMAET ydacTue B Oeceie o 0JHOMY-/IByM HanOoiiee
IPOCTBIM 00CYKJIa€MbIM BOIIPOCAM; KOPPEKTHO BBICIYIIMBAET WHbIE MHEHUS;
HEYBEPEHHO OPHUEHTHPYETCSI B COJEpKaHUM O0OCYKIa€MbIX BOIIPOCOB, IOPOMH
JIOTyCKasi  OIMMOKW; B  TMOJIEMHKE TMPEANOYUTACT 3aHUMaTh  IO3UIUIO
3aMHTEPECOBAHHOTO CIyIIATENs; CTPOUT KpaTKhue, HO B IEJIOM JIOTUYHBIC
BBICKA3bIBAHUS, COMPOBOXKAAEMbIE HanOoJee OUYEBUIHBIMU MPUMEPAMHU; TEPSETCS
IIPY BOSHUKHOBEHUHU HEOKUIAHHBIX PAKypCOB O€CEbI U B TOM CIIydae HYKIaeTCs
B YTOUHSIFOIIMX ¥ (WJIHM) JOTIOJTHUTEIBHBIX BOMIPOCAX MPETIOaBATENS.

0 OamaoB (WM OlECHKA «HEYAOBJETBOPUTEJbHO») BBICTABIACTCS
oOyuJarolemMycs, eciii OH He BJaJIeeT COoAepKaHUEM OOCYKIaeMbIX BOIIPOCOB WJIH
JIOTyCKaeT TpyOble ONIMOKW; MacCMBEH B OOMEHE MHEHUSMU WM BOOOIIE HE
y4acTBYeT B JHCKYCCUHU; 3aTPyAHsSIETCS B TMOCTPOEHUH MOHOJOTHYECKOTO
BBICKA3bIBaHUSI M (WJIM) JOIMYCKAaeT OIIMOOYHBbIC BBICKA3bIBAHUS; TMOCTOSHHO
HYKJaeTCsl B yTOUHSIOUUX U (MJIM) TOTOJIHUTEIbHBIX BOIIPOCAX MPENoiaBaTes.

S cemecTp

Pa3znen (Tema) AMCHMIVIMHBI 5: «AHAJIU3 OMOMEAMIIMHCKHUX CJIO0KHO-
CTPYKTYPHPOBAHHBIX CUTHAJIOB»

1. OObsicHUTE, KaKk MOTYT OBbITh KJIacCHU(UIMPOBAHBI KBA3UMNEPUOIUUECKUE

CUTHAJIBI?

2. BeICKaXHTE  CBOIO  MBICIb  «4TO  MOXET OBITh  HCTOYHUKOM
KBa3UINEPUOJIUYHOCTH B TEXHUUYECKUX CUCTEMAX»?

3. BeickaxxuTe CBOIO MBICIb «4YTO SIBISIETCS OCHOBHBIM KPHUTEPUEM
3¢ (HEKTUBHOCTH JTIFOOOTO YHUTAPHOTO MPEe0Opa30BaAHUS»?

4. OOBACHHUTE, B YEM 3aKJIIOYAETCS HJes] BHIPABHUBAHUS KBA3HUIIEPUOIOB B
CIEKTPAIbHOM 001acTh?



5. O0bsicHuTe, Kakoi BujJ uMeeT paeHCTBO IlapceBansi, ecnu mporecc
KBa3UIMEPUOJAUYECKUI U UMEET CIUIOIIHON CIIEKTp?

6. BrickaxkuTe CBOIO MBICIIb «KaKOW CHOCO0 Mepexoja OT JTWHAMHUYECKOU
OTOPHOM 00JIACTU K MPSAMOYTOJIBHOU SBJISIETCS HAMOO0JIEe MPOCTHIM?

7. O0BsicHUTE, KaK MOTYT OBbITh KJIacCU(UIHUPOBAHBI CIIOCOOBI TIEpexoaa OT
JTWHAMHYECKOM OMOPHON 00JIaCTH K MPSMOYTOJIbHON?

8. BrickaxuTe CBOIO MBICIb «YTO COCTaBISIET OCHOBY IPOLIeCcCa BbIICICHUS
KBA3UIIEPUO/1a KBA3UIEPUOIUUECKUX CUTHAJIOB?

9. [IpuBemuTe TpUMEpPHI THUIOB MAacOK, C  TIOMOIIBI0O  KOTOPBIX
OCYIIIECTBISIETCS BBICOKOYACTOTHAS (PUIIBTPALIUAL.

10. O6bscHUTE, KaK JOJKHA OBITH TTO00paHa HU3KOYACTOTHAS MacKa?

11. BbickaXuUT€ CBOIO MBICIb «OT YEro MOXET OBITh 3aBUCUM BBIOOD
ONITUMAJIBHON (DUITETpAITIi?

12. O6bscHUTE, KaKOBa CYIIHOCTh TeopeMbl JloraHa?

13. O6bscHHUTE, YTO MPOUCXOAUT MOCce GUIBTpPAIMU CUTHAJIA ONEePaTOPOM
V2G?

14. IlpuBeaute npumepsl TPymnn, Ha KOTOPbIE MOTYT OBITh Pa3AesieHbl IO
(dbopmMe BOJHBI KBa3UNEPUOANUECKUE CUTHAIIBI.

15. BeICKkaxuTe CBOIO MBICIIb «B KaKOM BHJE MOTYT OBITh IPEICTABICHbI
XOPOIIIO CTPYKTYPUPOBAHHBIE CUTHAIIBI»?

Pa3znen (Tema) aucHuIuIMHbL 6: «MeToabl YaCTOTHO-BPEMEHHOI0O
aHAJIU32»

1. BoickaXuTe CBOIO MBICIh «KAaKM€ CHUTHalbI MOTYT  aJeKBAaTHO
MPEICTABIATHCS TOCPEIACTBOM YaCTOTHOTO PEOOPA3OBAHUS»?

2. O0BsicHUTEe, KaK HCIOJIB3YIOT MpeodpazoBanuss Dypbe s YACTOTHO
BPEMEHHOTO aHaau3a?

3. O0bsicHUTE, KaK OmNpeneNsieTcs YHCIO OTCYeTOB B BEHBIET—
npeoOpa3zoBaHun?

4. BpICKa)XUT€ CBOIO MBICIb «B YEM 3aKIIOYAeTCs CYIIHOCTh NpPHUHIIMIA
HeonpeaeneHHocTH ['eitzenoepra»?

5. [IlpuBenure npumepsl MHapaMeTpoB U apTryMEHTOB, KOTOpPHIE HMEET
MAaTEpUHCKUN BEMBIIET «MEKCUKAHCKAS ILIATIA»?

6. OObsicHUTe, Kak OMNpEJCIUTh B3aUMOCBSI3b MEXKIY  4YacTOTaMHU
JTUCKPETU3AIMN MaciTabHO-BpeMeHHOM mtockocTr N1 i N2?

7. O0bsicHuTe, KakuM oOpa3oM TmpeoOpasyeTcsi BEWBIET-TIIIOCKOCTh
MOJIYTIOJIOCHBIA (PHIIBTP?

8. O0OBsicHUTE, KaK OCYIIECTBISIETCS MpeoOpa3OBaHUE CUTHATA HA OHOM
ypoBae /[IBII?

9. B uéMm cocTouT Bala TOYKa 3pEHHUs M0 MOBOJY TOTO, UMEET JIn BEUBIIET-
npeobpazoBaHre PUKCUPOBAHHOE pa3pelIeHre 110 BPEMEHU?

10. O0bscHuTEe, KakKuM OO0pa3oM Ha BEUBIET-TJIOCKOCTH OTOOpa)KaroTCs
3HAYUMBbIE€ YaCTOTHI?

11. IlpuBeaute  mpuMepsl  NpeoOpa3oBaHUW  CUTHANA,  KOTOPbIE
OCYULIECTBIISIOTCA Ha KaXJ1oM ypoBHe JIBII.



12. O6bsicaute, kak Beruuciagercs koddduument /IBII Ha kaxxaoMm ypoBHe
JABII?

13. B ueM cocTouT Balia TOYKa 3pEHHUS MO TMOBOJY KOJMYECTBA YPOBHEH
JIEKOMIO3UIINK cuTrHama, eciu Mcxomueli curnan npu JIBII-npeoOpazoBanum
coaepxut 2048 oTcueToB?

14. O0bscHUTE, YYUTHIBACTCS JIM TPU BEUBIET-MPeoOpa3OBaHUMN BpeMs
CYILIECTBOBAHMS YaCTOTHI?

15. BeICKaXuTe CBOK MBICIb «HENPEPHIBHOE BEUBIET-NPEOOPA30BAHUE
SBJIIETCS] OOpPAaTHMBIM MTPE0Opa3OBaHUEM»?

Paznen (Tema) paucouiuimabl 7. «BeiliBjger aHaJauM3 JaHHBIX H
U300paKeHN I

1. IlpuBenuTe TpUMEpPbl HU3BECTHBIX BaM  00JacTel  MPUMEHEHUs
BeliBneTHoro ananusa.

2. O0bsicHUTE, B UEM 3aKIIIOUAIOTCA OCHOBHBIE HeocTaTku Dypbe-aHanu3a?

3. O0bsicHUTE, B 4EM CYTh OKOHHOTO NpeoOpazoBanust Dypsoe.

4. OOBsICHUTE JIOTUKY Iepexoa oT npeodpazoBaHusi Oypbe (CHEKTPAIbHOTO
aHanu3a) Kk BeiiBieTHOMY npeoOpa3oBaHUIo.

5. [IpuBeaute mpUMEpbl OCHOBHBIX COOTHOUIEHMH [UIsl HENPEPHIBHOTO
Beiiiet npeoOpazoBanus.

6. O0bsicHUTE, UTO TaKOe MaTepuHCKUN BelBmerT.

/. IlpuBenute mnpuMepsl HamOoOJiee H3BECTHBIX OAa30BBIX MATEPUHCKHUX
BEUBJIETAX, OXAPAKTEPU3YHTE KaxAbld W3 HHUX (HApUCYWTE BHUJI MaTEPUHCKON
BEUBJIETHON (DYHKLIHUH, IEPEUHUCINUTE €€ OCHOBHBIE CBOMCTBA U T.I1.).

8. O0bsicHUTE, KaK CBS3aHO HMHTETPAIbHOE pACHpPEeICHUE SHEPTUu II0
MacmTabam sl BEUBIETHOTO ITpeoOpa3zoBanus ¢ Pypbe-ClIEeKTPOM MOIIHOCTH?

9. OOBsICHUTE CYIIECCTBECHHBIM HEJIOCTATOK BEUBIETHOTO IIpeoOpa3oBaHus?

10. IlpuBeaute mnpuMep YCIOBUSA, KOTOPHIM JOJDKHA YIOBIETBOPSTH
MaTepUHCKasl BeiiBiIeTHas QyHKIUS?

11. OObscHUTE, KaK CBs3aH TMOPSJAOK MAaTEPUHCKOTO BEHBIETa C €ro
CIIOCOOHOCTBIO aHATM3UPOBATH MEIKOMAcCIITaOHbIE (QIyKTyaluu?

12. Bricka)xuTe CBOI MBICIIb «OCHOBHBIE IPEUMYIIECTBA BEWUBIETHOIO
npeoOpa3oBaHus U €ro JIOKAJIU3ai BO BPEMEHHON U YaCTOTHOM 00J1acTAX».

13. [IpuBeaute mnpumep BBIPAKEHUS ISl HETPEPHIBHOTO BEUBIETHOTO
npeoOpa3oBaHus JUCKPETHOTO CUTHAIA.

14. O0bscHUTE, KaKhe CYHIECTBYIOT CIOCOOBI BHU3YyalM3allMM BEHBIETHOTO
criekTpa’?

15. OOBsicHUTE, B UeM 3aKJIF0UYAETCSI 0COOEHHOCTh HOPMUPOBKH BEHBIIETHOTO
criekTpa’?

IlIkana ouyenusanusn: 6anibHas

Kpumepuu ouyenusanusn:

4 6a1a (MM OLIEHKA «OTJMYHO») BBICTABIISIETCS 00yUarOIeMyCsl, €CIIH OH
MPUHUMAET aKTUBHOE y4acTue B 6eceie 1mo OONBIIMHCTBY 00CYKIAaEeMBIX BOIIPOCOB
(B TOM 4YHCIIE CaMbBIX CIIOKHBIX ); IEMOHCTPUPYET CHOPMHUPOBAHHYIO CITOCOOHOCTH K



JUATIOTUIECKOMY MBIIICHUIO, TIPOSIBIISIET YBAXKCHUE U UHTEPEC K MHBIM MHECHHUSIM;
BJIaJ€eT TyOOKUMH (B TOM YHCJE JTOMOJHUTEIbHBIMHU) 3HAHUSIMU MO CYIIECTBY
00CyX/1aeMbIX BOIIPOCOB, OPATOPCKUMH CIIOCOOHOCTSIMU M TpaBUJIAMU BEICHHUS
MOJIEMHUKH; CTPOUT JIOTUYHBIC, ApPTyYMEHTHPOBAHHbIC, TOYHBIC U JIAKOHUYHBIE
BBICKA3bIBaHUS, COMPOBOXKIAEMbIE IPKUMH MPUMEPAMHU; JIETKO U 3aMHTEPECOBAHHO
OTKJIMKAETCSl Ha HEOXKUJAHHBIE PaKypChl Oeceibl; HE HYXKJIaeTCs B YTOUHSIONINX U
(WJIM) AOTIOTHUTEINIBHBIX BOMPOCaX MPEno/iaBaTelis.

3 da/u1a (WM OIEHKA «XOPOIIO») BBHICTABISETCS 00YYaIOMIEMYCsl, €CITH OH
NPUHUMAET ydacTue B oOcyxaeHuH He MeHee 50% IUCKYCCHOHHBIX BOIIPOCOB;
IPOSIBIISICT YBAXXEHHE W MHTEPEC K WHBIM MHEHUSM, OKA3aTeIbHO M KOPPEKTHO
3alUIIAaeT CBOE€ MHEHUE; BJIa/IeeT XOPOIIUMHU 3HaHUSIMHU BOIIPOCOB, B 00CYKIEHUU
KOTOPBIX MPUHUMAET y4YacTHE; YMEET HE CTOJBKO BECTH IMOJIEMUKY, CKOJBKO
y4acTBOBaTh B HEW, CTPOUT JIOTHYHBIC, APTYMEHTHPOBAHHBIE BBICKA3BIBAHMSI,
CONMPOBOXK/Ia€Mbl€ TMOAXOASIIMMH TpPUMEpPaMHU; HE BCerja OTKJIMKAeTCs Ha
HEOXKHJIaHHBIE paKypchl Oecelpl; HE HYXKIAaeTcd B YTOUHSAIOMMX U (UIIN)
JOTIOJTHUTENBHBIX BOMPOCAX MPEToAaBaTeNsl.

2 OGamna (WM OICHKA  «Y/AOBJETBOPUTEJIbHO»)  BBICTABIIACTCS
oOyuarolemMycs, €clii OH IPUHUMAET ydacTue B Oeceie o OJJHOMY-/IByM Hanboiiee
MPOCTHIM 00CYkKJTaeMbIM BOIMPOCaM; KOPPEKTHO BBICIYIIMBACT WHBIE MHEHHUS;
HEYBEPEHHO OPHUEHTHPYETCSI B COJEpKaHUM O0OCYKIa€MbIX BOIIPOCOB, IOPOMH
JIOTIyCKasi  OIMMOKW; B  TMOJEMHUKE TMPEANOYUTACT 3aHUMaTh  IO3UIUIO
3aMHTEPECOBAHHOTO CIyIIATENs; CTPOUT KpaTKhue, HO B IEJIOM JIOTUYHBIC
BBICKA3bIBAHUS, COMPOBOXKAAEMbIE HanOoJee OUYEBUIHBIMU MPUMEPAMHU; TEPSETCS
IIPY BOSHUKHOBEHUHU HEOKUIAHHBIX PAKypCOB O€CEbI U B TOM CIIydae HYKIaeTCs
B YTOUHSIFOIIMX ¥ (WJIHM) JOTIOJIHUTEIBHBIX BOMIPOCAX MPEMOIaBaTENs.

0 OamaoB (WM OlECHKA «HEYAOBJETBOPUTEJbHO») BBICTABIACTCS
oOyuJarolemMycs, eciii OH He BJaJIeeT COoAepKaHUEM OOCYKIaeMbIX BOIIPOCOB WJIH
JIOTyCKaeT TpyOble ONIMOKW; MacCMBEH B OOMEHE MHEHUSMU WM BOOOIIE HE
y4yacTBYeT B JHUCKYCCUU; 3aTPyJHSAETCS B TIOCTPOCHHUH MOHOJIOTHYECKOTO
BBICKA3bIBaHUSI M (WJIM) JOIMYCKAaeT OIIMOOYHBbIC BBICKA3bIBAHUS; TMOCTOSHHO
HYKJIa€TCS B YTOUHSIOMIMX U (MJIM) JOTOTHUTENBHBIX BOMPOCAaX MPENo1aBaTelis.

1.2.2 BOITPOCHI JUIA COBECE/JOBAHUA 110
CAMOCTOSTEJIbHOHUH PAEOTE

Paznen (Tema) aucoUIUIMHBI 2: «MojeJH CHTHAJOB H CHOCOOBI HX
ONMUCAHMS»

1. O6BsicHUTE, KaK ONPENETUTh MPEACIbHYIO YaCTOTY AUCKpeTu3auuu AMIT?

2. O0BsACHHUTE, Kak MOJY4YUTh C IIOMOIIILIO AMII CIIEKTP
nudepeHnnansHOTO CUTHAIA TTyJibca?

3. O0BscHUTE, KaK TIOJYy4UTh ¢ TomMoInbio AMII criekTp 00beMHOTO CUTHaIA
nyJibca?

4. B 4yeM COCTOHWT Ballla TOYKa 3peHHs 00 MccieaoBaHuu ¢ nmomomibio AMII
cniekTpa nomex auddepeHnnansHOTO CUTHAA MyJibca?



5. B ueM coctouT Barmia Todka 3peHus 00 ucciaeaoBaHuu ¢ momorsio AMIIT
CIEKTpa MoMeX 00bEMHOI0 CUTHANA MmyJbca?

6. B yeM coctouT Baiia Touka 3peHus 00 UcCIeA0BAaHUU METOJIOB MOJTYYEHUS
dboHOKaparocurHana?

/. B yem coctouT Baia Touka 3peHus 00 uccienoBaHuu ¢ noMoinbio AMIIT
MOMEXH, MIPUCYTCTBYIOIINE MPHU MOJIYICHUH POHOKApIMOCUTHATIA?

8. BrickaxuTe CBOIO MBICIIb MO TOBOJY ompeneneHus ¢ nomoinbio AMII
crieKTpa (poHOKapIUOCUTHAIA.

9. O0BsicHUTE XapakTep cnekTpa (HoHOKApAMOCUTHANA C (HPU3HUOIOTHUIECKON
TOYKH 3PEHUS.

10. B yem cocTouT Bala TOYKa 3peHHsI O pa3pabOTKe MPOrpaMMBbI OMpoca
HECKOJIbKUX UCTOYHUKOB CUTHAJIa B peaIbHOM MaclITabe BpEMEHU?

11. BrickaxxuTe CcBOIO MbICHL «OOpaTUMO I pasiokeHue (PyHKUUU B Psij
dypre, ecnu H3BECTHO, 4TO MpeodpazoBanue Dypbe obOparumo? I[lpuseaute
IPUMEPBHI, TIOJITBEPKTAIOIIIE BaIll OTBET.

12. O6bsacuuTe, KAKUM 00pa3oM MmocTpoeHa cxema 3amycka ALTT?

13. IlpuBeauTte npumMepsl KOMIIOHEHTOB MOJIYJIBHOWU CTPYKTYpa MPOTrpaMMbl
WAVE.

14. O6bsacuuTe, Kakue (PyHKIIMH BBIMOIHSIET aHAIOTOBBINA UHTEpderc?

15. O0bscauTe, Ha Kakod OCHOBE (OPMHUPYETCS CTPYKTypa padOThI
aHaAJIOTOBBIX MUKPOIIPOLIECCOPOB?

IlIkana oyenuganun: GanibHas

Kpumepuu oyenuganus:

2 6as1a (WM OLIEHKA «OTJIMYHO0») BBICTABIISETCS 00ydaromieMycs, €CIi OH
PUHUMAET aKTUBHOE y4acTue B Oeceie 1o OOJIbIIMHCTBY 00CYKIAEMbIX BOIIPOCOB
(B TOM YHCJIE€ CaMbIX CJIOKHBIX ); IEMOHCTPUPYET CPOPMUPOBAHHYIO CHOCOOHOCTH K
JUAJIOTUYECKOMY MBIIIJICHUIO, IPOSBISET YBAKEHUE U UHTEPEC K MHBIM MHEHUSIM;
BJajeeT IITyOOKMMHU (B TOM 4YMCIIE JONOJHUTENbHBIMHU) 3HAHUAMHU IO CYIIECTBY
00Cy>KJaeMbIX BOIPOCOB, OPATOPCKUMHU CIIOCOOHOCTSMU M TpaBUJIAMHU BEJICHUS
MOJIEMUKH; CTPOUT JIOTUYHBIEC, APTYMEHTHUPOBAaHHBbIE, TOYHBIE U JIAKOHUYHbIE
BBICKA3bIBAHUS, COITPOBOXKIAEMbIE SIPKUMH NPUMEPAMU; JIETKO U 3aMHTEPECOBAHHO
OTKJIMKAETCS Ha HEOXKHJIaHHBbIE paKypcChl Oece/ibl; HEe HYKJIaeTCsl B YTOUHSIIOIIMNX U
(W1K) TOMOJIHUTENBHBIX BOMPOCAX MperoiaBaTes.

1,5 6as10B (WU OLIEHKA «XOPOIII0») BEICTABIISCTCS 00YYAIOIIEMYCS, €CITH OH
MPUHUMAET ydacTue B oOcyxiaeHun He MeHee 50% IHMCKYCCHOHHBIX BOIPOCOB,;
MPOSIBIISICT YBAXEHHE W MHTEPEC K MHBIM MHEHUSM, JI0Ka3aTeIbHO U KOPPEKTHO
3allMIIAET CBOE€ MHEHHE; BIaCET XOPOLIUMHU 3HAHUSIMU BOIIPOCOB, B 00CYXICHUU
KOTOPBIX TMPUHUMAET Yy4acTUE;, YMEET HE CTOJBbKO BECTH MOJEMHUKY, CKOJIBKO
y4acTBOBaTh B HEH; CTPOUT JIOTUYHbBIE, APTyMEHTHPOBAHHBIE BBICKA3bIBAHUA,
COIMPOBOXAAeMbIE TMOAXOAAIIMMHU TMPUMEPAMH; HE BCErjJa OTKJIMKAaeTcs Ha
HEOKUJAHHBIE PAKYpChl Oecelbl; HE HYXKIaeTcsl B YTOUHSIOMMX U (WIN)
JIOTIOJTHUTEIBHBIX BOIIPOCAX MPENOoJaBaTENs.

1 o6amn (WM  OLEHKA  «YJAOBJETBOPHUTEJIbHO»)  BBICTABISCTCS
oOyuarolemMycs, eclii OH IPUHUMAET yJacTue B Oeceie o 0JHOMY-/IByM Hanboiiee



IPOCTBIM 00CYX/IaeMbIM BOIIPOCAM; KOPPEKTHO BBHICIYIIMBAET WHBIE MHEHUS;
HEYBEPEHHO OPHUEHTHPYETCS B COJAEPKAHUM OOCYKIaeMbIX BOIIPOCOB, IOPOM
JOTyCKasi  OWIMOKW; B  TMOJEMHUKE MPEANOYUTAET 3aHUMaTh  IO3ULUIO
3aMHTEPECOBAHHOIO CIIYIIATENs; CTPOUT KpaTKUEe, HO B LEJIOM JIOTUYHBIE
BBICKA3bIBAHUS, CONPOBOXKIAEMbIE HanbOJIee OUEBUIHBIMU MPUMEPAMHU; TEPAETCS
IIPU BOBHUKHOBEHUHU HEOKUIAHHBIX PAKypCOB O€Celbl U B TOM CIIydae HY>KJ1aeTCsl
B YTOUHSIFOIIMX U (WJIM) JOMOJHUTENBHBIX BOIIPOCAX MPENOJaBaTENs.

0 OamioB (WM OICHKA «HEYAOBJETBOPUTEJIBHO») BBICTABIISCTCS
oOyyaroleMycs, €cii OH He BIIaJeeT CoAepKaHueM 00CyKIaeMbIX BOIIPOCOB WIIN
JIOTIyCKaeT TpyOble OIIMOKHW; MacCMBEH B OOMEHE MHEHHSIMH WJIM BOOOIIE HE
y4acTBYyeT B JUCKYCCHM; 3aTpPYJHSAECTCA B IOCTPOEHUU MOHOJOTMYECKOIO
BBICKA3bIBaHUS M (WJIM) JOIYyCKAeT OIIMOOYHBIE BBICKA3bIBAHMS; MOCTOSHHO
HYKJIa€TCS B YTOUHSIOMIMX U (WJIH) JOTIOIHUTENIBHBIX BOIPOCAX MPENOIaBaTelIs.

1.2.3 BOITPOCHI Jl/I1 COFECE/JOBAHHA K KYPCOBOH PABOTE

HaumenoBanue pasngena (tembl) 1: «Teopermueckue OCHOBBI CHHTE3a
NPU3HAKOBOI0 TMPOCTPAHCTBA [JI1 OIEHKH aJalNTAIMOHHBIX CBOWCTB
OpPraHu3Ma 4Ye/IOBEKA Ha OCHOBe [AHHBIX, MOJY4YaeMbIX W3 NAJIbIEBOM
(poromernsMmorpaMmmsn)

1. OObscHUTE TO KaKUM MpPU3HAKAM TPYHIUPYIOTCS HH(YOpPMaTUBHbBIE
napaMeTpsl (OTOMIIETU3MOTPAMMBI?

2. HazoBuTe KOMMYECTBO KOAMPYIOIMIMX TOYEK OOBEMHOTO IIyJbCa
doTomeTuzmMorpamma?

3. HazoBute aMmmuTyHbIC TApaMeTPhl (POTOMIIETU3MOTPAMMBI?

4. Ha3oBute BpeMeHHbIE MapaMeTpbl (POTOTIETU3MOTPAMMBI?

5. Kakoit aMmiutyaHO-BpeMeHHON mapaMeTp (oTOIIeTU3MOrpaMMbl Bam
U3BECTEH?

6. Kakue mapametpbl (oTOMmIETU3MOTpaMMbl MOTYT OBITH HCIIOJIH30BaHbI
JUTsl aHalu3a MTHGOPMATUBHBIX TApaMETPOB (HOTOMIIETU3MOTPAMMBI?

/. Ha 4ro BIUSIOT MOMEXH MEPBON KaTeropuu PoTorieTu3MOCUTrHaa?

8. Kakoit popmyoit MOKHO paccuuTaTh pacctosiHue Maxananoouca?

9. Kak paccunrtaTh AMarHoCTUYECKYI0 3 (HEKTUBHOCTH?

10. B ueM cyTh AUCKPUMHHAHTHOTO aHamu3a?

11. KakuM TpHKIaJHBIM MMAKETOM MOJKHO BBITIOJHUTH J[MCKpUMHWHAHTHBIN
aHanus?

12. Ha3oBuTe criocoObl aHaIM3a TaHHbBIX ?

13. BeiBegute GopMyity rHIEPINIOCKOCTH.

14. Yrto Takoe «paccrosinue MaxananoOuca»?

15. 3auem npoBOAUTCS pa3BEAOYHBIN aHAINU3 JAHHBIX ?

HaumenoBanue pasnena (tembl) 2: «IlocTpoeHue pemaomux npaBuli
JJIS1 pa3/ieIeHUus IBYyXaJbTePHATUBHBIX BLIOOPOK HA OCHOBE IeOMeTPHUYECKHUX
METO/0B KJIaCCU(PUKALUMN»

1. Yro 03HaYaeT TEPMHH «PEILIAIOIICE TPABUIION?



3aueM Hy»XHBI 00y4aroIas U KOHTPOJIbHAsA BEIOOpKA?
Kaxkoil popMyoit MOKHO BBIYUCTUTH KOPPUIIUEHT aCUMMETPUU?
3adeM UCTONB3YIOT aHATU3 JaHHBIX « UK ¢ ycamu»?
Kak paccunrtarh TMarHoCTUYECKYIO YyBCTBUTEIBLHOCTH?
Kak mpoBecTy BHU3yalM3allMi0 JIaHHBIX IPU TOMOIIM MOCTPOEHUS
JIBYMEPHBIX TIPOEKITHI?

7. Urto o3HavaeT ¢pu3MUYECKUi cCMBICT aHam3a Dypbe?

8. Kak paccunrtarh qTUarHOCTUYECKYIO CIIENU(PHUIHOCTH?

9. B03MOXHO 1M HW3MEpPUTH CIEKTPaIbHBIE XaPAKTEPUCTUKU CHUTHAja J0
OKKJTFO3UU U MOCIIE OKKITFO3UU?

10. Bo3amoxxHo ni mpu momonim mnakera Statistica ompenenuts GyHKIHH
JTUCKPUMUHALIMY U paccTosiHne MaxanaHoOunca?

11. Kak  chopmupoBath aBe oOyuaromue BBIOOPKH  UId  JIBYX
JUArHOCTHPYEMBIX KJIACCOB, HCIOJIB3Ys maker MathCad?

12. JlaiiTe onpeneneHus MOHATHS «CIIEKTOrpaMmma?

13. Kak o11eHUTb CTPYKTYpy KJIACCOB MO OJTHOMEPHBIM TMCTOrpaMMam?

14. Kak onieHuTh 3(h(PeKTUBHOCTD PEIIAIOIINX TTPABUIT?

15. MO)XHO 7M C TIOMOIIBIO KOPPENALMOHHOIO AaHalu3a ONpEIeIUTh
CTATUCTUYECKU 3HAUUMBbIE PU3HAKU?

SEORFRYN

HaumenoBanue pasgesna (rembl) 3: «MccaenoBanue 3(pQPeKTHUBHOCTH
KjIaccupuKanuu  JABYXaJbTEPHATHUBHON  BBIOOPKH  reoMeTpPUYECKHMH
MeTOAaMHU Paclo3HABAHUSD)

1. C momompl0 4ero MOXHO HAaWTH YHUCJICHHbIE 3HAYCHHS MapaMeTpoOB
pEIIAOIIUX MTPaBUI?

2. B deM cl0XHOCTh aHANIM3a METUKO-ONOIOTUYECKUX TAHHBIX ?

3. Ilo kakuM KpUTEepUsSM OIICHUBAETCS aJE€KBAaTHOCTb IMOJYYEHHBIX
pe3yJIbTaTOB aHaIU3a JaHHbBIX?

4. Yrto o3HayaeT TEPMUH «apTearT»?

HazoBuTe BUAbI aHAIM30B MEAUKO-OMOIOTHYECKUX JaHHBIX ?
Yo Takoe MeauaHa?

Kaxkoit ¢popMyoit MOKHO BBIYUCTUTH KOYPHUIIUEHT BapuaIuu?
[To kakoMy IPUHLIUITY YAAQJISIOTCS apTepaKThl?

Kak crenepupoBats ciryuyaiiHbie unciia B makere MathCad?

10 Yro BeIMOIHSET yHKIHs CEIil?

11. HazoBuTe  paznuuue  MEXIy  alpuopHOM UM anoCTepUOPHOM
KJaccudukanuen?

12. KakoBa TpyIHOCTb alipHOPHOM KiIaccupUKaIIU?

13. 3aueM Hy)HbI (YHKIHUH KIacCUPUKALUNA?

14. Yto Takoe nieHtpouaa’?

15. HazoBute MeToAbl pacro3HaBaHUs?

© N o U

IlIkana ouyenusanusn: 100-6amipHast.
Kpumepuu ouenueanusn:



85-100 6a/10B (MM OIIEHKA «OTJIMYHO)») BBICTABISIETCS OOydaromemycs,
€CJIM OH NMPUHUMAET aKTUBHOE ydacTue B Oecesie o OOJIBIIMHCTBY OOCYK1aeMbIX
BOIIPOCOB (B TOM YHCJIE CaMBIX CJIOXHBIX); JEMOHCTPUPYET C(HOPMUPOBAHHYIO
CIIOCOOHOCTh K JUAJIOTHYECKOMY MBIIUICHUIO, IPOSIBIISIET YBAXKEHUE U MHTEPEC K
WHBIM MHEHUSIM; BJIaJIeeT INIyOOKUMHU (B TOM YMCIIE JOTIOTHUTEIbHBIMU) 3HAHUSIMU
M0 CYHIECTBY OOCYXJIaeMbIX BOIPOCOB, OPATOPCKUMHU CIOCOOHOCTSIMHU U
MpaBUJIaMH BEICHUS MOJIEMHUKHU; CTPOUT JIOTUYHBIE, apIyMEHTUPOBAHHBIE, TOUHBIE
U JIAKOHUYHBIC BBICKA3bIBAHUS, COMPOBOXKIAEMbIE SIPKUMH MPUMEPAMU; JETKO U
3aMHTEPECOBAHHO OTKIIMKAETCS HA HEOXKUAHHBIC PaKypChl OeceIbl; He HYKIaeTCs
B YTOUHSIFOIIMX U (WJIH) JOMOJHUTEIBHBIX BOMIPOCAX MPETOaBaTes.

70-84 6a/1510B (MM OIICHKA «XOPOII0)») BHICTABISETCS 00yUarOIIeMyCsl, €CITH
OH IPUHUMAET ydacTre B 00CcyxaeHuu He MeHee 50% TUCKYCCHOHHBIX BOTIPOCOB;
IPOSIBIISICT YBAXCHHE W MHTEPEC K WHBIM MHEHUSM, OKA3aTeIbHO M KOPPEKTHO
3aIlMIIAET CBOE€ MHEHHE; BJIaICeT XOPOLIUMHU 3HAHUSIMU BOIIPOCOB, B 00CYXICHUU
KOTOPBIX MPUHUMAET y4yacTUE; YMEET HE CTOJBKO BECTH IOJIEMUKY, CKOJIBKO
y4acTBOBaTh B HEH; CTPOUT JIOTUYHBIC, APTYMEHTHUPOBAaHHBbIE BBICKA3bIBaHMUS,
CONPOBOXAAEMbIE TMOAXOAAIIMMU TNpPUMEpaMH; HE BCErja OTKIMKAaeTcs Ha
HEOKUJAHHbIE PAKYpChl Oeceibl; HE HYXKIAeTcsl B YTOUHSIOMMX U (WIN)
JIOTIOJIHUTENIBHBIX BOIIPOCAX MPENOJaBaTENs.

50-69 6annoB (WM OLEHKA «yTOBJETBOPHTEIBHO») BBHICTABISCTCS
oOy4aroniemMycs, €C OH PUHUMAET ydacTue B Oecelie o 0IHOMY-/IBYM HanboJiee
IPOCTBIM 00CY)X/TaeMbIM BOIIPOCAM; KOPPEKTHO BBICIYIIMBAET WHBICE MHEHUS;
HEYBEPEHHO OPHUEHTHPYETCS] B COJEPKaHUM O0OCYXKIaeMbIX BOIPOCOB, TMOPOH
JOTyCKasi  OIMMOKW; B  TMOJEMHUKE TMPEANOYUTACT 3aHUMaTh  IO3UIUIO
3aMHTEPECOBAHHOTO CIyIIATENs; CTPOUT KpaTKhue, HO B IEJIOM JIOTUYHBIC
BBICKA3bIBAHUS, COMPOBOXKAAEMbIE HanOoJee OUYEBUIHBIMU MPUMEPAMHU; TEPSETCS
IPY BOBHUKHOBEHUHU HEOKUIAHHBIX PAKypCOB O€Cebl U B 3TOM CIIydae HYKJ1aeTcCs
B YTOUHSIFOIIMX M (WJIM) JOTIOJHUTEIBHBIX BOIIPOCAX MPENoiaBaTesl.

0-49 6amaoB (MIM OIICHKA «HEYJAOBJETBOPHUTEIBLHO») BBICTABIIACTCS
oOyuyarolemMycs, eciii OH He BJaJIeeT COAepKaHUEM OOCYKIaeMbIX BOIIPOCOB WJIH
JIOTyCKaeT TpyOble ONIMOKW; MacCMBEH B OOMEHE MHEHUSMU WM BOOOIIE HE
y4yacTBYeT B JHUCKYCCUH; 3aTPyJHSAETCS B TIOCTPOCHUU MOHOJOTHYECKOTO
BBICKA3bIBaHUS W (WJIM) JOMYCKAaeT OIIMOOYHBIC BBICKA3bIBAHUS; TMOCTOSHHO
HYXKJAeTCsl B YTOUHSIOUTUX U (MJIK) TOTIOJHUTEIBHBIX BOPOCAX MPENoaaBaTens

1.3 BOIIPOCBI THCKYCCHH

4 cemecTp



Pa3znen (Tema) qucuumiuabl 1. «MeToabl nmpeacTaBjieHHs] CUTHAJIOB B
rWJIL0ePTOBOM NMPOCTPAHCTBE)

1. OObsicHUTE, KaK pasioXuTh (YHKIHMIO N0 0a3UCy, €Cli U3BECTHO, YTO
MHOecTBO Dypbe OpTOrOHAIBHO Ha JIIOOOM HMHTEpBANe, JJIMHA KOTOPOTO 27T U

nepuo i GYHKIIMHA COCTABIISET V2.2

2. O0bsicHuTe, Kak QopMUpYyeTCsl YCIOBUE OPTOrOHAIBHOCTH  JIBYX
KOMIUTCKCHBIX (DYHKITHIA?

3. BeickaxuTe CBOIO MBICIh «YeM OTJIMYAaeTCs CHeKTp (pyHKIuH,
MOJyYEHHBIA TPU €€ PA3NOKCHHH B KOMIUICKCHBIH psig Dypbe, OT CHEeKTpa
(GYHKITUH, TTOJIY9EHHOTO TIPU €€ Pas3IoKEHUH B PSJI IO MHOXKECTBY Dyphe»?

4. O0BsICHUTE, KAKOB UHTEPBAJl OPTOTOHAIBHOCTH CUCTEMBbI (DYHKIIHI {ej”‘”t },
n=0,1,2,...?7

5. O0OBscHHUTE, KaK 3alMIIeTCs] TPUTOHOMETPUYECKHM  Oazuc s
npou3sBosibHOU GyHkmu S(t), 3agannoi Ha uHTepBase (-1,1) atoit GpyHkIUu?

6. O0bsicuuTe,  QyHKIUSIMH  KaKUX  [EPEMEHHBIX  (JIHUCKPETHBIX,
HEIPEPBIBHBIX) SBISIOTCS KOd(Duimentsl 00001eHHoro psjga dypee {Ck} U

6asucel GyHKuuH {n, (t)}?

7. O0BsSICHHTE, B KaKHX CITydasx MepBbIi wicH psaga Pypee by Oyner pasen
HYJIIO TIPU pa3fiokeHuH B psiyi Dypbe yeTHOM PpyHKIMU? BbICKaXXUTE CBOIO MBICIb
«rmovyeMy Do Bcerma paBeH HYNIO TpH pas3lioKeHUH B psax Dypbe HEUETHOU
byHKIIAI» ?

8. Brickaxute cBOIO MbICTh «O0paTuMo N pasiiokeHue (GYHKIUUA B P
dypre, eciiu U3BECTHO, UYTO Mpeodpazoanue Oypre oOpaTumMo?

9. BrickaxkuTe CBOIO MBICIH «4€M MPUHIUMIUAIBLHO OTJIWYACTCS CHUCTEMa
6asucHbIX PyHkIM Yomma or MHOKecTBa Dypre?» OObICHUTE, KAKUE CUTHAIIBI
1erecoo0pa3Ho pasnaraTh no cucreMe GpyHkuii Yomma?

10. OOBsicHHTE, B YEM 3aKIH0YACTCS CYITHOCTh TEOPEMBI CBEPTKH?

11. O6bscHuTe, KaK MPOUCXOAUT BBHIOOP YACTOTHI JIUCKPETHU3AIUU
HETPEPBIBHBIX CUTHAIOB?

12. BeICKa)XUTE CBOIO MBICITh «4EM OTINYACTCS] KOMIUICKCHBIN crieKTp Dyphe
OT BEUIECTBEHHOTO»?

13. O0bscHUTE, YTO TOHMMACTCS IIOJ] CIIEKTPAIBHONW COCTaBIIAIONICH U
CIIEKTPOM CUTHAJIA?

14. O6BsicHUTE, B 4EM 3aKJTFOYAETCS CYIIHOCTD siBjieHus: [ m6oca?

15. Beicka)XuTe  CBOIWO  MBICIb  «TEpHOAMYecKas U (PyHKIHS
X(t) =sin11t +sin12t. Ecnu na, TO Kakoi ee meproa»?

Pasnen (tema) gucuumiauubl 4: «Metoasl kiaaccupukanmum M
uaeHTHPUKAINHN OMOMETUIIUHCKUX CUTHAJIOB)

1. [lpuBeauTe TpUMEpPbl TEOMETPUUECKUX METOJOB  pacro3HABaHUS
W3BECTHBIX, BaM.



2. [lpuBenure mnpumepbl 0a30BBIX AKCHOM, KOTOpBIE CIyKaT IS
OTpEJIEIICHHS Kbl BEPOSITHOCTEN U €€ KOHEYHBIX TOYEK.

3. O0BsICHUTE, YTO MOHUMAIOT O] CTATUCTUYECKOW TUIIOTE30M?

4. BpICKa)XUTE CBOIO MBICJIh «B KAKOM CITy4ae BO3MOXHO MTOCTPOEHUE CUCTEM
pacro3HaBaHus 6e€3 00yueHus»?

5. BrickaxuTe CBOIO MBICIB «TJ€ MOXKHO HCIOJI30BaTh METOJ MaKCUMyMa
npasgonoaoous dumepar?

6. [IpuBenure mnpuMepsl CHUCTEM pACIO3HABAaHUA, KOTOPbIE OTHOCAT K
O0yYJarOIIM.

7. O0BsICHUTE, KAKYI0 CTPYKTYPY UMEET KACKaAHBIA JE€TEKTOP?

8. BrickakuTe CBOIO MBICIHb «OT KakuX (PaKTOpOB 3aBUCUT XapakTep
ONTUMAJIBHOCTHU PEILICHUI»?

9. BoickaxxuTe  CBOIO  MBICIh  «KAKUMHU  NPUHIUOAMH  CIEAYeT
PYKOBOJICTBOBATHCS IIPU MOCTPOCHUU KpUTUUYECKOU 00sacTu ['1»?

10. O6bsacuute, kakyro obmyo ¢opmy wumeer mnpaBuio baiieca ¢
HOpMaIu3auen?

11. OOBsicHUTE, KaKoe MPAKTUYECKOE IPUMEHEHHE HaXOAUT IPABUIIO
baiieca?

12. TlpuBeauTte npuMepbl BEPOSITHOCTHBIX METOJIOB PaclO3HABAHUS.

13. OOBsicHUTE, Kakoil METOJ paclo3HaBaHUS CBOAMTCA K IOCTPOEHHUIO
TUIIEPIIOBEPXHOCTEM, pa3IesIoOIUX IBa KOHEUHBIX MHOXECTBA BEKTOPOB?

14. O06bsicuuTe, KakuM o0pa3oM  OcCylIecTBIsieTcss  (popMupoBaHue
IIPU3HAKOBBIX IPOCTPAHCTB?

15. BeICKaXuTe CBOXO MBICIIb «MOKHO JIM CYUTATh aHAJIU3 CIIOKHBIX HAYUHBIX
JAHHBIX, TPOBOANMBIX C IPUMEHEHUEM PA3NMYHBIX METO/I0B KJIACTEPHOTO aHAJIN3a,
OJIHOW U3 Pa3HOBUIHOCTEU pacro3HaBaHUS 00pa30B»?

IIxana oneHuBaHusA: OayuIbHAS

Kpurepuu oueHuBaHus:

2 6ay1a (WM OILICHKA «OTJIMYHO») BBHICTABIIACTCS 00yUarOIIeMyCsl, €CJIH OH
MPUHAMACT aKTUBHOE yJacTHe B Oecelie 1Mo OOJIBIIMHCTBY 00CYKIaeMbIX BOIIPOCOB
(B TOM UYHCIIE CaMBIX CIIOKHBIX ); IEMOHCTPUPYET CHOPMUPOBAHHYIO CTOCOOHOCTH K
JTUATIOTUYECKOMY MBIIUICHUIO, TIPOSIBIISIET YBAXKEHUE U UHTEPEC K UHBIM MHEHHUSIM;
BJIaJCCT TIyOOKMMH (B TOM YHCIIE TOTIOJHUTEIBHBIMH) 3HAHUSMHU IO CYIISCTBY
00CyXTaeMBIX BOITPOCOB, OPATOPCKUMH CIIOCOOHOCTSIMHU M TIpaBUJIaMU BEICHHSI
MOJICMHKH; CTPOUT JIOTHYHBIC, apTyMEHTHPOBAHHBIC, TOYHBIE MW JIAKOHUYHBIE
BBICKA3bIBaHUS, COMIPOBOXKIAEMbIE IPKUMH MPUMEPAMU; JIETKO ¥ 3aMHTEPECOBAHHO
OTKJIMKAETCSl Ha HEOXKUAHHBIC PaKypChl OeceIbl; HE HY)KIaeTCsS B YTOUHSIOIINX U
(MJIM) AOTIOJTHUTEIIBHBIX BOMPOCaX MPeno/iaBaTelis.

1,5 6aJ/110B (MITH OLIEHKA «XOPOIII0») BHICTABISCTCS 00YJaOIIEMYCs, €CITH OH
OpUHUMAET ydacTue B o0cyxaeHnun He MeHee 50% IHMCKYCCHOHHBIX BOIIPOCOB;
MPOSIBIISIET YBAXKEHNWE M MHTEPEC K WHBIM MHEHHSM, JI0KAa3aTEIbHO U KOPPEKTHO
3aIMIIAET CBO€ MHEHHE; BIaICET XOPOITUMHU 3HAHUSMHU BOIIPOCOB, B 00CYXKICHUU
KOTOPBIX TMPUHUMAET Yy4acTHe; YMEET HE CTOJBKO BECTH TOJEMHUKY, CKOJIBKO
y4acTBOBaTh B HEW;, CTPOUT JIOTMYHBIC, APTYMEHTHPOBAHHBIC BBICKA3bIBAHUA,



CONPOBOXK/JIa€Mbl€ MOJXOMSIIMMU TPUMEpPaMH; HE BCErjla OTKJIHMKAeTCs Ha
HEOXKHMJIaHHBIE paKypchl Oecelpl; HE HYXKIaeTcd B YTOUHSAIOMMX U (WUJIN)
JOTIOJTHUTENBHBIX BOMPOCAX MPEroaaBaTesl.

1 ©6amn (WM  OUEHKA  «YJAOBJETBOPHUTEIbHO»)  BBICTABISACTCS
oOy4aroniemMycs, €Il OH MPUHUMAET yyacTue B Oecelie o OIHOMY-/IBYM HauOoJiee
IPOCTBIM 00CYKJTaeMbIM BOIPOCAM; KOPPEKTHO BBICIYIIMBAET WHBIE MHEHUS;
HEYBEPEHHO OPUEHTUPYETCS B COAEpP>KaHWU OOCYXKJIaeMbIX BOIIPOCOB, MOPOH
JONycKasi OMMOKW; B  TOJIEMUKE MPEANOYUTACT 3aHUMATh  IO3UIIUIO
3aMHTEPECOBAHHOIO CIIyIIATENsA; CTPOUT KpPAaTKHE, HO B LEJIOM JIOTUYHBIC
BBICKA3bIBaHUS, COMPOBOXKIAEMbIC HANOOJIee OYCBUIHBIMA TIPUMEPAMH; TEPSIETCS
MIPU BOBHUKHOBEHUHU HEOXKUJIAHHBIX PAKYPCOB OECEbI U B TOM CIIy4yae HYKAaeTCs
B YTOUHSIOIIMX U (MJIM) AOMOJHUTEIBHBIX BOIPOCAX MPENOJaBaTes.

- 0 OamnoB (MIM OIICGHKA «HEY/I0BJIETBOPUTEIbHO») BBICTABIISCTCS
oOy4aroniemMycs, €I OH HE BIaJEeeT COAEpPKaHUEM OOCYK/IaeMbIX BOIIPOCOB WM
JIOMYCKaeT TpyOble ONIMOKW; MacCMBEH B OOMEHE MHEHHUSMU WM BOOOIIE HE
y4acTBYe€T B JUCKYCCUM; 3aTPyIOHSETCSI B IOCTPOCHHUM MOHOJIOTMYECKOTO
BBICKA3bIBaHUSI M (WJIM) JOMYCKAaeT OIIMOOYHBIE BBICKA3bIBAHUS; ITOCTOSIHHO
HY>KIA€TCS B YTOUHSIOIINX U (MJIM) AOTOJHUTEIBbHBIX BOPOCAX MPENOJaBaATEIIs

5 cemecTp

Pa3nen (Tema) aucHMIUIMHBI 6. «MeToabl YacTOTHO-BPEMEHHOIO
aHAJIU32)

1. BeIcKa)XHTe CBOIO MBICHb, «KAaKH€ CHUTHAIBI MOTYT aJeKBAaTHO
MIPEICTABIIATHCS TIOCPEACTBOM YaCTOTHOTO MPEOOPa30OBaAHUS»?

2. O0BsiIcHUTEe, KaK HCIOJB3YIOT MpeoOpa3oBaHus Dypbe M1 4YaCTOTHO
BPEMEHHOTO aHanu3a?

3. O0ObsicHUTE, KaK ONpENENseTCs YUCIO OTCYETOB B  BEHBIET—
npeoOpa3zoBaHun?

4. OOBACHHTE, B UEM 3aKIFOYAETCS CYIIHOCTh MPUHITMIIA HEOTIPEACTIEHHOCTH
['eitzenbepra?

5. BrickaxuTe CBOIO MBICITH «CKOJIBKO TMapaMeTpPOB W apryMEHTOB HMEET
MaTEPUHCKUI BEUBJIET «MEKCUKAHCKAS TIISATIaN»?

6. OObsicHUTe, Kak OMNpEISIUTh B3aUMOCBSA3b MEXKIYy  YacCTOTAMH
JTUCKpeTH3aIu MacTabHo-BpeMeHHo miockoctu N1 u N2?

7. O0ObsicHUTE, KakuM  00pa3oM  mpeoOpa3yeT  BEUBIET-TIJIOCKOCTh
MOJTYTOJOCHBIN GUIbTp?

8. O0bsicHUTE, KaK OCYIIECTBIAETCS MpeoOpa3oBaHHWE CHUTHAJIA Ha OJIHOM
yposHe JIBII?

0. BeiCkaxxuTe  CBOIO  MBICIIb  «BEHUBIICT-IPEOOpPA30BaHUE  HMMEET
(UKCUPOBAHHOE PA3PEIICHUE 110 BPEMEHN?

10. O6bscHuTEe, KakuM OO0pa3oM Ha BEUBJIET-TIJIOCKOCTH OTOOPaKarOTCs
3HAYMMBbIE YaCTOTHI?

11. O6bscHUTE, KakWe MpeoOpa3oBaHUsI CUTHANIA OCYIIECTBISIIOTCA Ha
KaxJ0M ypoBHe J[BIT?



12. O6bsicaute, kKak Beruuciserca kodpdumuent JBII na kaxxaom ypoBHe
JBIT?

13. BBICKa)KUTE CBOIO MBICIIb «CKOJIBKO YPOBHEH JEKOMITO3UIINN MOKET OBIThH
JU1s1 curHaja, kotopsii pu JIBII-npeoOpazoBanuu coaepxut 2048 orcueToB»?

14. BricKaXUTE CBOIO MBICIh  «YYUTHIBA€TCS JIM TIPpU  BEUBIET-
peoOpa3oBaHNU BPEeMsl CYIIECTBOBAHUS YaCTOTH»?

15. BrICKaXUTE CBOIO MBICHH «SIBJSICTCSI T HEMPEPHIBHOE BEUBIICT-
npeoOpa3zoBaHue 0OpaTUMBIM ITPeoOpa3OBaHUEM» ?

Paznen (Tema) aucouiuimabl 7: «BelBiaer aHaau3 JaHHBIX M
U300paKeHN I

1. IlpuBeaute mpuUMEpBl M3BECTHBIX BaM  00OJlacTeld  NPUMEHEHUS
BenBneTrHoro ananmsa.

2. OObsicHUTE, B UEM 3aKIIIOYAIOTCSl OCHOBHBIC HelocTaTku Pyphe-aHanuza?

3. OObscHUTE, B UéM CyTh OKOHHOTO IIpeoOpazoBanusi Oyphe.

4. OObgcHUTE JIOTMKYy IHepexona oT  npeoOpazoBaHuss  Dypbe
(ciekTpanbHOrO aHanu3a) K BeliBieTHoMy npeoOpazoBaHuIo.

5. IlpuBenure mnpuMepbl OCHOBHBIX COOTHOUIEHMH [UIsl HENpPEPHIBHOTO
BeiiBier npeoOpazoBanus.

6. OObBsicCHUTE, YTO TAKOE MAaTEpUHCKUI BeliBier.

7. llpuBegute npuMepbl HamOOJiee H3BECTHBIX OAa30BBIX MATEPUHCKHX
BEUBJIETAX, OXApAKTEPU3YHTE KaxAbld W3 HHUX (HApUCYWTE BHUJI MaTEPUHCKON
BEUBJIETHON (D)YHKLIHUH, IEPEUHUCINUTE €€ OCHOBHBIE CBOMCTBA U T.I1.).

8. OObscHUTE, KaK CBSA3aHO HHTErpajIbHOE paCHpECICHUE SHEPTUU IO
MacmTadbam sl BEUBIETHOTO ITpeoOpa3zoBanus ¢ Pypbe-CrIEKTPOM MOIIHOCTH?

9. OOBsICHUTE CYIIECTBEHHBIN HEAOCTATOK BEUBJIETHOTO MTpeoOpa3oBaHus?

10. IlpuBeaute mnpuMep YCIOBUA, KOTOPHIM JOJDKHA yIOBIETBOPSTH
MaTepUHCKasl BeiiBiIeTHas QyHKIUS?

11. OObsicHUTE, KaK CBs3aH TMOPSJAOK MAaTEPUHCKOTO BEHBIETAa C €ro
CIIOCOOHOCTHIO aHATM3UPOBATH MEIKOMAcCIITaOHbIE (QIyKTyaluu?

12. Bricka)xuTe CBOI MBICIIb «OCHOBHBIE IPEUMYIIECTBA BEWUBIETHOIO
npeoOpa3oBaHus U €ro JIOKAJIU3aMi BO BpEMEHHON U YaCTOTHOM 00J1acTAX».

13. IlpuBeaute mnpuMep BBIPAXKEHUS [JI1 HENPEPHIBHOTO BEHUBIETHOTO
npeoOpa3oBaHus JUCKPETHOTO CUTHAIA.

14. O0bscHUTE, KaKhe CYHIECTBYIOT CIOCOOBI BHU3YyalM3allMM BEHBIETHOTO
criekTpa’?

15. OOBsicHUTE, B U€M 3aKJII0UYAETCSI 0COOEHHOCTh HOPMUPOBKH BEHBIIETHOTO
criekTpa’?

IIxana oneHnBaHusA: OayuIbHAS

Kpurepuu oueHuBaHus:

2 6aJu1a (WM OLICHKA «OTJIMYHO») BBHICTABIIACTCS 00yUaIOIEeMyCsl, €CITH OH
MIPUHUMAET aKTUBHOE y4acTue B Oecejie 1Mo OOJIBITMHCTBY 00CYKIaeMbIX BOITPOCOB
(B TOM YHCIIE CAMBIX CIIOKHBIX ); IEMOHCTPUPYET CHOPMUPOBAHHYIO CITOCOOHOCTH K
JUATIOTHIECKOMY MBIIIJICHUIO, IPOSIBIISIET YBAKEHUE U UHTEPEC K MHBIM MHEHUSIM;



BJaeeT IiTyOOKMMHU (B TOM YHCIIE JOMOJHUTEIbHBIMHU) 3HAHUSIMH IO CYLIECTBY
00CYXKIaeMbIX BOIPOCOB, OPATOPCKUMHU CIIOCOOHOCTSMH M TIPaBHJIaMU BEICHUS
MIOJIEMUKH; CTPOUT JIOTUYHBIC, ApTyMEHTHPOBAHHBIC, TOYHBIC W JIAKOHWUYHBIC
BBICKA3bIBAHUS, COMTPOBOXKTaEMbIC IPKUMH MPUMEPAMH; JIETKO ¥ 3aUHTEPECOBAHHO
OTKJIMKAETCS Ha HEOXKHUIaHHBIC PAKypChl Oecebl; He HYKIaeTCs B yTOUHSIONINX U
(MTM) TOTIOJTHUTETHHBIX BOTPOCAX MPETo aBaTeds.

1,5 6a/1710B (MK OIICHKA «XOPOIII0») BBICTABIISACTCS 00yJaroIEeMycs, €CIIH OH
IpUHUMAET ydacTue B oOcyxaeHun He MeHee 50% NHCKYCCHOHHBIX BOIPOCOB;
IPOSIBIISICT YBAXXEHUE W MHTEPEC K MHBIM MHEHHUSAM, J0Ka3aTeIbHO U KOPPEKTHO
3alUIIAaeT CBOE€ MHEHUE; BIa/IEET XOPOIIMMHU 3HAHUSAMHU BOIIPOCOB, B 00CYXKICHUU
KOTOPBIX MPUHUMAET yYacTHEe; yMEET HE CTOJIBKO BECTH MOJEMHKY, CKOJBKO
y4acTBOBaTh B HEH; CTPOUT JIOTWUYHBIC, apTyMEHTHPOBAaHHBbIC BBICKA3bIBaHMUS,
COIMPOBOXAA€MbIE TMOAXOAAIIMMU TMPUMEpPaMH; HE BCErJa OTKJIMKAaeTcs Ha
HEOXKUJAHHBIE PAaKypchl Oecelpl; HE HYXKIAeTCs B YTOUHSIOMUX © (WJIH)
JIOTIOJIHUTEIBHBIX BOIIPOCAX MPENO1aBATENS.

1 o6amn (WM  OUEHKA  «YJAOBJETBOPHUTEJIbHO»)  BBICTABISCTCS
oOyuJarolemMycs, €clii OH IPUHUMAET ydacTue B Oecesie o OJHOMY-/IBYM Hauboiee
IPOCTBIM 00CYX/1a€MbIM BOIIPOCAaM; KOPPEKTHO BBICIYIIMBAET WHBIE MHEHUS;
HEYBEPEHHO OPUEHTHPYETCS] B COJEPKaHUU OOCYXkIA€MbIX BOMPOCOB, MOPOU
JOTyCKasi  OWIMOKW; B  MOJEMHUKE MPEANOYUTAEeT 3aHUMaTh  IO3ULIHUIO
3aMHTEPECOBAHHOTO CIIyIIATeNs; CTPOUT KpaTkKhue, HO B 1EJOM JIOTMYHBIC
BBICKA3bIBAHUS, COMPOBOXKIAaeMble HanboJiee OUYEBUIHBIMU TPUMEPaMHU; TEPSIETCS
IIPY BOSHUKHOBEHUU HEOKUJAHHBIX PAKypCOB O€CeNbl M B 3TOM CIy4yae HyXIaeTcs
B YTOUHSIFOIIMX M (WJIM) JOTIOJTHUTEIHHBIX BOIIPOCAX MPENo1aBaTesl.

0 o©OammoB (WM OIECHKA «HEYJAOBJETBOPUTEJIBHO») BBICTABIISCTCS
oOyuJarolemMycs, eclii OH He BIaJeeT CoAepKaHNeM 00CYK1aeMbIX BOTPOCOB WU
JOTyCKaeT TpyOble OIIMOKU; MAacCCMBEH B OOMEHE MHEHUSMH WM BOOOIE HE
y4yacTBYeT B JHUCKYCCUU; 3aTPyAHSIETCd B TMOCTPOEHUH MOHOJOTHYECKOTO
BBICKA3bIBaHUSI M (WJIM) [OMYCKAeT OIIMOOYHBIE BBICKA3BIBAHUS;, MOCTOSHHO
HYXKJIa€TCS B YTOUHSIIOIINX U (MJIM) JTOTIOTHUTEIBHBIX BOMPOCAX MPETogaBaTess

1.4 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 34/TAYH
4 cemecTp

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 1
BrinonHuTe TUCKPETHYIO CBEPTKY MOCIIEI0BATEIIBHOCTEM.



Nem/m |1 2

1 1593 136
2 6903 150
3 7943 817
4 1289 638
5 5769 265
6 3497 482
7 2153 417
8 3538 976
9 8867 225
10 1588 102
11 5790 654
12 6192 245
13 3497 585
14 9274 489
15 5505 895
16 6098 106
17 8397 596
18 7329 652
19 3928 611
20 5439 416
21 3640 405
22 7503 760
23 1100 837
24 8595 619
25 611 142
26 3497 585
27 6098 106
28 3538 976
29 6903 150
30 1588 102

Komnemenmunocmno-opuenmuposanuas 3aoaua Ne 2

YCTBIPCXIJICMCHTHBIX

Beruncnure  HMKIMYECKYIHO  CBEPTKY  JBYX
MOCJIEJOBATEIHLHOCTEH.

Nem/m |1 2

1 3351 5814
2 1476 5667
3 1202 1274
4 3168 7974
5 1557 3758
6 2554 4995
7 6657 6794




8 5241 4911
9 1221 4648
10 5836 4933
11 9909 2903
12 6339 7680
13 3499 2085
14 5679 8279
15 1158 2851
16 9131 9536
17 5815 9857
18 9817 5360
19 1029 8683
20 1974 4798
21 1523 9346
22 4363 9497
23 1696 7676
24 9501 3814
25 9962 7123
26 9909 2903
27 3168 7974
28 6657 6794
29 5241 4911
30 1221 4648

Komnemenmuocmuo-opuenmuposanuas 3adava Ne 3
JlaHbI KOHEYHBIE TTOCJIEI0BATEILHOCTH:

mn

x[n] = cos [Z—)JO <n<3:

hln]=2",0< n < 3.
Beruncnute getsipéxroueunoe ATID X[K].

Komnemenmuocmuo-opuenmuposanuas 3adada Ne 4

JlaHbI KOHEYHBIC MOCIICIOBATEIBHOCTH

Oo6o3naucauem uepe3 X[K] maruroueunoe TP mocnemoBarensHoctr X[N]
u3 pucynka. M306pasute nmocnenoBateabHocTh Y[N], ube A1 umeer Bua Y[K}= =
W2k X[K].

Komnemenmunocmno-opuenmupoeannas 3aoaua Ne 5



M3BecTHO, 4TO BCE HE MOMABIINE B PUCYHOK OTCUYETHI IMOCIEI0BATEILHOCTEH
Xi[n] u Xz[n] paBubl Hymo. Beruuciure X3[2], ecnmm  Xs[n]=xi[n]8xz[n] -
BOCBMHUTOYCYHAS IIUKIHUECKAst CBEPTKA.

— & & & L *—

LI L

L L

Komnemenmnocmno-opuenmuposannas 3aoaua Ne 6
Iycrs x[n]=0 BHe otpeska 0<n <49 i h[n]=0 mpu 7 € [0:9]

N3BecTHO, 4TO 50-Toueynas LIUKIINYECKas CBEpPTKa 3TUX
nocnenoBatenbHocTeil noctosuua: X [MS0R[N]=10 ppy 0=n=49. 3 pepy
O=n=4

NEPBbIX OTCYETOB JIMHEWHON CBEPTKH PaBHBI 5: x[n]*h[n] =5 pu
Haitgure Bce uieHbl TMHEWMHON CBEPTKH.

Komnemenmnocmuo-opuenmuposannas 3aoava Ne 7

PaccMmoTpuTe mocie1oBaTeIbHOCTH U3 PUCYHKA. 3HaUeHHUE Xo[3] He U3BECTHO
U 0003Ha4YeHO mepeMeHHOW a. Ha pucyHke, mpuBeIEHHOM HHWXKE, H300pakeHa
YeThIPEXTOUCUHAS ITUKITIIeCKast CBEpTKa y[n]=x1[b](4)2[n] ITHX
nocjeaoBaTeabHOCTeH. MOXKHO JIM, OCHOBBIBasCh Ha 3HaueHHsIX OTcuéToB Y[n],
OJIHO3HAYHO BOCCTAHOBHUTH a? Eciu 1a, To HalauTe €ro, eciiu HeT, TO MoAOepuTe
JIBa BO3MOKHBIX 3HAYEHUS.



*
)
—e
®
L J
L J

Komnemenmuocmuo-opuenmupogannas 3adaua Ne §
JIaHbI KOHEYHBIE TTOCJIE0BATEIbHOCTH:

x[n]

h[n]=2",0<n<3.

Berauciure  y[n]=x[n](4)h[n], wucxoms u3 omnpeneneHuss IUKINYCCKOM
CBEPTKHU.

mn

cos (—){J < n<3;
2

KoMrieTeHTHOCTHO-OpreHTHpOoBaHHas 3a1ada Ne 9

PaccmoTrpuMm mocnenoBarenbHocTH Xi1[N] u Xo[nN] w3 pucynka. Haiigure
HauMcHbIllee  3HadeHwWe N, MNpu  KOTOPOM  CHpPaBEUIMBO  PAaBEHCTBO:
X1[N]NX2[n]=x1[n]*X2[N]

L DU IO
l l

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 10
JlaHbI KOHEYHBIE TTOCIIE0BATEILHOCTH:

x[n] = cos (EEZJ,U < n<3;

h[n]=2",0<n<3.
Beraucnure y[n], npumensis ooparnoe AI1D k npoussenenuto X[K] HK].



Komnemenmnocmuo-opuenmuposanuas 3aoaua Ne 11

Toueuynoe 3HaucHue oTcuéra X[3] mocienoBaTeIbHOCTH X[N] U3 pUCYHKA &) HE
U3BECTHO U 0003HAaYEHO uepe3 c. [Ipuyem TpeTuii oTCUET ATON MOCIE0BATEIbHOCTH
HE 00s3aTelbHO M300paXEH HA pPUCYHKE B HCTUHHOM MacmTabe. I[lycts
X1[K]=X[K]e/#**5 rme X[k] — mnaruroueynoe JIII® nocnemosatensHoctH X[N].
Pesynbrar obpatHoro JII®, npumenennoro k X;[K] mokasan Ha pucyHkKe 0) Kak
II0CJIeI0BATEIbHOCTE X1[N]. UTO MOXKHO CKa3aTh O 3HAYCHHH C?

S N IR SRR I
l

l L *—
a) 0)

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 12

JII®d mocnenoBarenpHocTel X[N] w Xi[n], M300pak€HHBIX Ha pPHCYHKE,
ynoieTBopstoT cooTHomeHuo Xi[K]=X[k]e1@™* ™8 rne m — wueussectHas
KOHCTaHTa. MOXXHO JI Y3HAaTh TOYHOE 3HAYCHUE M, OCHOBHIBASCH HA PUCYHKE?
EnuncTBeHHoe nu Takoe 3HadyeHWe? IlomokuTenbHBI OTBEeT OOOCHYWTE, a
OTPULIATENIBHBIN MOJKPETUTE TPUMEPOM.

U N N E A I
b Lo

Komnemenmuocmuo-opuenmuposanuas 3aoava Ne 13

N-toueunoe JIII® mocnemoBarenbHOCTE X[N] M X1[n], n300paxEHHBIX Ha
pucyske, ynosnersopstor cootHomenuro Xi[K]=X[k]e?™*?N rne N — nenssectnas
KOHCTaHTa. MOXXHO J¥ y3HaTh TOYHOE 3HaueHWe N, OCHOBBIBAsSCh HAa PUCYHKE?
EnuncTBenHoe nu Takoe 3HadyeHWe? IlomokuTenbHBI OTBEeT OOOCHYWTE, a
OTPULIATENIBHBIN MOJKPEITUTE TPUMEPOM.

U I AU A B
l l

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 14

Ha pucynke n300pakeHbl MEpHOAMUYECKUE TOCIeI0BaTeIbHOCTH X1[N] 1 X2[N]
¢ nepuogom N=7. Haiinute nociaenoBareabHOCTh Yi[N], ubn ko3 durmentsr JJTD
nocienoBareabHocTer X1[N] 1 X2[N], T.e. Y1[K]=X1[K]X2[K].



Komnemenmnocmuo-opuenmuposanuas 3adaua Ne 15

Haitnute mocnenoBarenbHOCTh Yo[N], ecmu e€ xodddunmentsr JJPD paBHbI
npousBeneHuto koddpdunuentop JP® mocnemoBarenbHOCTEH Xi[nN] m  X3[n]:
Y [K]=X1[K]Xs5[K] (mepuon X3[Nn] paBen 7).

Komnemenmnocmuo-opuenmuposanuas 3adaua Ne 16
[Tokaxwute, uro s Jo0oi N-uwieHHOW mociaeaoBareabHOCTH  X[N]
BbInoaHeHO paBeHCTBO X[((-n))N=X{((N-n))n].

Komnemenmunocmmuo-opuenmuposanuasn 3adaua Ne 17
IMycte X[k] — uerbipexToueunoe JAIID mocmemoBarenpHocT X[N] ux

pucynka. M3o0pasure mocaemoBarenbHocTh Y[N], ube JIID wumeer Bunx
Y[K]=W43*X[K].



Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 18
PaccMoTpuTe BEHICCTBEHHYIO KOHEUYHYIO TOCIEI0BAaTEIbHOCTE X[N] u3
pucynka. Hadepture rpaduk KoHeuHOW mociemoBarenbHOCTH  Y[N] ¢

mectutodeunsiM JII® Buma Y[K]=We*X[K], rne X[K] - mecturoueynoe TP
nocieaoBareabHocTH X[N].

. L. ..

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 19
PaccMoTpuTe BEHICCTBEHHYIO KOHEYHYIO TOCIIEI0BAaTEIbHOCTE X[N] w3
pucyHka. M300pa3uTe KOHEYHYIO IMOCIEAOBATEIILHOCTE ®[N] C IIECTUTOYCYHBIM

JITI® W[K]=Re{X[K]}.

. L. ..

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 20
PaccMoTpuTe BeIIECTBEHHYIO KOHEUYHYIO TOCIIEA0BaTeIbHOCTE X[N] u3

pucyHka. IToctpoiiTe Tpaduk KoOHEUHOW mociemoBareiabHocTH ([N], eciam e
tpextoueunoe JI1P pasno Q[K]=X[2k], k=0,1,2.



. L. ..

Komnemenmuocmno-opuenmupoeannas 3aoaua Ne 21
Ha pucynke n3o00pakeHbl mociae0BaTeIbHOCTH:

, 0£n<99 I, 0<n<9
x[n]= nooxln]=
; uHaue 0, wunaue
e & e *—o o
e e ® e o o

Beruncnure u n300pasute TMHEHHYIO CBEPTKY X1[N]*Xz[Nn].

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 22
N300pa3ute N — ToOUeUHYIO HUKINYECKYIO CBEPTKY MOCIEI0BATEILHOCTEN U3
pucynka N=6 u N=10.

6 4 n] ]

——

Komnemenmunocmuo-opuenmuposanuas 3aoava Ne 23
Ha pucynke n300pakeHbl ocaea0BaTeIbHOCTH:



{1, 0<n<99 {1, 0<n<9
x,[n]=

0 uHaye

2

—® » ¢ L » »

Hatigure 100-Todeunyro nmukindeckyro cBépTKy X1[n]100x;[n] u moctpoiite
e€ rpaduk.

Komnemenmnocmuo-opuenmuposanuas 3adaua Ne 24
Ha pucynke n300pakeHbl Mociae0BaTeIbHOCTH:

I, 0<n<99 I, 0<n<9
x [n]= u x,[n]=
_0 uHaue 0 uHaue

2 )

—» » * ® ® »

Oueptute oTcuéthl 110 — ToueuHo# nukIMueckoi cBEpTku X1[N]110x;[N].



Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 25
Bocemutoueunoe JAIID X[K] BochMmuuneHHON mocnemoBaTeabHocTH X[N]
NOKa3aHo Ha pucyHKe. OnpeaesiiM HOBYIO MOCIICA0BATEIbHOCTh

n 1 23 45067 k

x|n/2, n-uemno,
y[n]= 0[/ l
n— HeYyemHo

3

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 26

1000-uneHHast MOCIEIOBATEIBLHOCTH X[N] — 3TO AUCKPETU3UPOBAHHAS BEPCHUS
HETPEPBIBHOTO cUrHaia Xc(t), moyiydeHHast ¢ 4acToTOM Jauckperusanuu 8 k[ '1p 0e3
JoxHbIX YacToT. [Ipu kakom HaummenbiieM N, uucne touek JIID, cocennue
orcuetel X[K] cooTBeTcTBYOT paccTosHMIO B S5 K[I[ WIM MCHBIIE MEKIY
COOTBETCTBYIOIIMMU HEMPEPHIBHBIMU YaCTOTaMU ?

Komnemenmunocmuo-opuenmupogannas 3aoaua Ne 27

[Tycte X[N] — KoOHe4yHass BEIICCTBCHHO3HAYHAs ITOCIICOBATEIBHOCTD C
HeHyJeBbIME OoTcuétamu Haj otpe3koM [0; N-1]. O6o3naumm vepes X[K] e€ N-
toueyHoe JI[ID. Moxno nu yrtBepxknaath, uto Re{X[k]} coBmamaer ¢ HIID

MOCIIEI0BATEIIHHOCTH Xe[n]:% (X[[n]+Xx[-n])?

Komnemenmunocmmuo-opuenmuposanuasn 3aoaua Ne 28

[Tycts X[N] — KkoHeuHass BeIIECTBEHHO3HAYHAs IOCIEIOBATEIBLHOCTD C
HeHyneBbIMH oTcuétamu Han otpeskoM [0; N-1]. O6o3naunm uepe3 X[Kk] eé N-
toueunoe JI1®. Bripasute ooparnoe AI1D ot Re{X[k]} uepes x[n].

Komnemenmnocmmuo-opuenmuposanuasn 3adaua Ne 29
Hang xoneunoii mocinemoBaTenbHOCTRIO X[N]=20[n] + J[n-1] + 0J[n-3]
BbIuncauTe naruroueynoe JIID X[K].

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 30

[TonOepuTe NECATUTOYCUHYIO TOCJICIOBATSIBHOCTL X[N] ¢ HEHYJIEBBIMU
orcuéramu Haj otpe3koM [0;9], Bce 3nauenus aecsturouyeunoro JI1D koropoi
BelecTBeHHEI, a Dypbe-00pas umeet Bu X(€/°)=A(m)e"* npu |o|<n, npuuém A(m)
— BEIICCTBCHHO3HAYHAS (DYHKIIHS, a 0. — HCHYJIeBas BEIIECTBCHHAS KOHCTAHTA.

Keitic-3aoaua Ne 31
[TocnenoBarenbHOCTh X[N]=COS(nn/4) (-c0<nN<co moyyueHa B peE3yJbTaTe

JIMCKPeTU3aLMHU HenpepbiBHOro curhana e () = €08 L2yl (Loo<t<oo) ¢ wactoroii 1000



o 0
orcu./c. HaI/I,Z[I/ITC ABA BO3MOXHBIX ITIOJIOKHUTCIBHBIX 3HAUCHHA YAaCTOTHI =<0, IIPHU
KOTOPBIX TAKOC BO3MOIKHO.

Ketic-3a0aua Ne 32
BroiicTeiin nokasan, uro mpu N=M? anroputm npeoOpa3oBaHus ¢ THHEHHOM
YaCTOTOM MOAYJISILIUU MOKHO PEAIM30BaTh PEKYPCUBHO.

o[ ] ﬁ y[£]
h[ﬁ;] » >

-~

he [ k] R k]

Joxaxwnre, yTo 11D M0KHO NMpeacTaBUTh B BUJIE CBEPTKH:

X[ff] = h’[ﬁ(] ;(A’[ﬂ]h'[n])h[lﬁ —n],

fin'l_l
rae * 0003HaYaeT KOMIUJIEKCHOE COMPSHKEHUE U h[n] —e ¥ TIpH -00<nN<oo,

IlIkana oyenuganun: GanibHasl.

Kpumepuu ouenusanua:

2 0aja (MM OIEHKAa «OTJHMYHO») BBICTABISICTCS OOYYArOIIEMYCs, €CITH
3ajJa4ya pelieHa MPaBWIbHO, B YCTAHOBJICHHOE TMPETNOJaBaTeieM BpeMsl WM C
OTIEPEKEHUEM BPEMEHHU, MPU ATOM OOYUYAIOIIMMCS MPEIJIOKEHO OPUTHHAIBLHOE
(HecTaHIapTHOE) pellieHue, win Haubosee d(ppekTuBHOE pelieHne, Wik Haubolee
palmoHaIbHOE PEeIlIeHre, WIH ONITUMAJILHOE pelleHHE.

1,5 6a/iioB (MM OICHKA «XOPOIN0») BBICTABIISICTCS 00ydaromeMycs, eCiu
3a/laya perieHa MpaBuiIbHO, B YCTAHOBJIICHHOE MPEINOAaBATEIIEM BPEMSs, TUIIOBBIM
CIIOCOOOM; JIOMYyCKAETCsl HAJTM4Ke HECYIIECTBEHHBIX HEJIOUETOB.

1 o6amn (WM  OUEHKA  «YJAOBJETBOPHUTEJIbHO»)  BBICTABISCTCS
oOydJaroremMycsi, €CJI TP PEIICHUN 3aJa4H AOMYIICHBI OMTUOKA HEKPUTHIECKOTO
XapakTepa u (MJIu) MPEBHIIICHO YCTAHOBJICHHOE MTPETIOIaBaTelIeM BPEMSI.

0 OamaoB (WM OILECHKA «HEYAOBJETBOPUTEJbLHO») BBICTABIACTCS
oOyuJarolemMycs, eCiy 3a/1a4a He pellieHa Wil Mpyu ee PelIeHUH TOMyIIeHBI TpyObIe
OIIIHOKHU.

S cemMecTp
Komnemenmuocmuo-opuenmuposaunas 3aoada Ne 1

[TnoTHOCTH pachpesencHuss BeposSTHOCTeW Pr(f) 3HAYCHHH SJEMEHTOB
M300paKEHUSI UMEET BUJI, TOKa3aHHBIN MEPBHIM TpaUKOM Ha PUCYHKE.



Pr (r) P.(2)

HeoOxoaumo mpeoOpa3oBaTh YpPOBHH SIPKOCTEH M300paKEHUS TaK, YTOOBI
IUTIOTHOCTh paclpeiesicHus] BEPOSTHOCTEH P;(Z) mpeoOpa3oBaHHOTO M300paKeHHUS
uMena BHJ, TIOKa3aHHBIA Ha BTOpoM rpaduke. Ilpenmonaras 3HaYeHUA
HENPEPBIBHBIMU, HaiauTe mnpeoOpa3oBaHne (B TepMUHAX I W Z), pelIaroliee
MOCTABJICHHYIO 3a/1a4y.

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 2

OnbITHOMY METUIIMHCKOMY AKCIEPTY MOPYUYEHO MPOCMOTPETh HEKOTOPYIO
rpyniy u300pakeHui, TOJTYYSHHBIX MPU MTOMOIIIH 3JIEKTPOHHOT'O MUKpOcKora. J{is
TOr0 4TOOBI 00JIETYUTH ceO€ 3a/1auy, IKCIEPT PEelIacT BOCIOJIb30BATHCS METOIaMU
nudpoBoit 00paboTku u3zo0paxkeHuil. C HSTONW 1ENbIO OH UCCIEAYET Pl
XapaKTEPHBIX N300pKEHUN U CTATKUBACTCS CO CICAYIONIUMHU TPYTHOCTIMHU:

1. Hanmume Ha W300paXEHHWSX OTACIBHBIX  SPKUX TOYCK, HE
MIPEICTABIISFOITNX HHTEPEC.

2. HemoctaTouHasi pe3KOCTh N300paKeHHHH.

3. HegoctaTouHblil ypoBEHb KOHTPACTHOCTH HEKOTOPBIX M300PaKEHUH.

4. CIBUT CPETHETO YPOBHS SIPKOCTH, KOTOPHBIH JJIs1 KOPPEKTHOTO TTPOBEICHUS
HEKOTOPBIX U3MEPEHUH SPKOCTH JIOJKEH MPUHUMATD 3HaUYCHUE V.

DKCHepT XO04eT MPeo0IeTh 3TU TPYIAHOCTH U 3aTEM BBIJEIUTH OCIIBIM BCE
TOYKH H300pakKeHUs, SPKOCTh KOTOPBIX HAXOJIWUTCS B AuamnazoHe oT li 1o |y,
COXpaHUB SIPKOCTh BCEX OCTaJbHBIX Touek Oe3 wu3MeHeHuda. [lpemnnoxute
MOCJIEIOBATEILHOCTh IIArOB  00pa0OTKH, NPHUACPKHUBAACH KOTOPOW ODKCHEPT
JIOCTHTHET MOCTABJICHHBIX IIEIICH.

Komnemenmuocmuo-opuenmuposannas 3aoada Ne3
0, st ‘X‘ >1

Oyukuuio f(X) =<1, msa0<X<1  npeacraButh unTerpainoMm Oypne.
-1 s —-1<x<0

Komnemenmuocmuo-opuenmuposannas 3aoaya Nod
BrImoHuTE 00BIYHYIO CBEpTKY mociienoBatenbHocted {1331} u {11},



Komnemenmunocmuo-opuenmuposanuas 3adaua Ned

Koadpdunmenter JIID nocrnenoBarenbHOCTH 8-MH JIEUCTBUTEIBHBIX YHCEN
cootBercTBeHHO paBHbl X(0)=5, X(1)=i, X(2)=1+i,X(3)=2+3i,X(4)=2. Haiitu
snaucHus kodddurmenton X(K), k=5,6,7.

Komnemenmuocmno-opuenmupoeannas 3aoaua Neb

[Tycte HOMep pyHKIIMK Youmma — 5. JIBonyHbIN Ko HOMepa GyHKIHMH Y oJIIIa
— 0101. Kon I'pes pasen 0111, T=1. 3anummute Gpopmyny nepexoaa OT GyHKIIHI
Pagamapexa x pyHnkuuu Youma.

Komnemenmuocmuo-opuenmuposanuas 3adava Nel
BrITosTHUTE MUKIIMYECKYIO CBEpKyY mocneaoBarenbHoctel {1331} m {11}.

Komnemenmunocmno-opuenmupoeannas 3aoaua Ne8
OnnomepHas QuibTpanus.

HcxogHoe wu300paxkeHue [fo, f,, 1, ] = [3, 1 l]. Hckaxaromuii  GUiILTp
[hy, hy]=[1 2], (L=1). Uckaxennoe mobpaxenne [a,,a,,a,,a5]=[3,7,3,2].

TpebyeTcs paccuuTaTh CUMTAIONIEECS HEN3BECTHBIM H300paskeHNE [fo, f,, T, ]

Komnemenmunocmuo-opuenmupoeanuas 3aoaua Ne9

1 21
JlBymepunas  guibtpamus.  Mcxonnoe msobpaxenme: [Fl=|1 0 2|
210

1 2

HCKa)Karolasi Macka: [H]: 0 3l

Komnemenmunocmuo-opuenmuposannas 3adaua NelO
YeMy paBHa cBepTKa ABYX mocienoBarenbHoctei [11] u [11].

Komnemenmunocmuo-opuenmuposanuas 3adaua Nell
Jlns BxomgHoW mocienoBaTenbHOCTH [204062] pe3ynbraT CriiakuBaHHUS
METOJ/IOM CKOJIB3SIIIIETO CPETHETO NMEET BHI.

Komnemenmuocmuo-opuenmuposannas 3aoava Nel2

[Tpu peHTTeHOBCKOM OOCIIEIOBaHUH BEPOSATHOCTH OOHAPYKHUTH 3a00JICBaHHEC
y 0oipHOTO TyOepKysne3oM paBHa 0,95. BeposTHOCTh TPUHATH 3J0POBOI0 YeJI0BEKa
3a 6ompHOTO paBHa 0,05. [{ons 60IBHBIX TyOEpKYJIE€30M MO OTHOIICHHUIO KO BCEMY
Hacesnenuto papHa 0,01. Haiitu BepoSTHOCTH TOTO, UTO YEJIOBEK 370POB, €CIU MPHU
oOcyeI0BaHNH OH OBLIT IPU3HAH OOJBHBIM.

Komnemenmunocmuo-opuenmuposannas 3aoaua Nel3
Bpau 3Haer, dro Takoe 3a0ojieBaHNe, KaK MEHUHTUT, OYE€Hb 9aCTO BHI3BIBACT
y TMalMueHTa CHUMIITOM, XapaKTePU3YIOIIUUCS CHIKCHUEM TOJBUKHOCTH IIICH;



MIPEANOI0KNAM, 94TO ATOT cuMmnToM Habmomaercs B 50% ciyuaeB. Kpome Toro,
Bpady M3BECTHBI HEKOTOPBIC O€3yCIOBHBIE (DAKT: apHOpHASt BEPOATHOCTH TOTO, UTO
HEKOTOPBIN MalMeHT uMeeT MeHUHTUT, paBHa 1/50000, a anpuopHas BEpOATHOCTD
TOTO, YTO HEKOTOPBIM MAIMEHT UMEET HEMOJBIKHYIO Iieto, paBHa 1/20. KakoBbl
IIAHCHI Ha TO, YTO MAIUCHT JEHCTBUTEILHO UMEET JaHHOE 3a00sIeBaHme?

Komnemenmunocmno-opuenmupogannas 3adaua Neld
Paznoxute ¢pyrkmuio X(t):=t, 0<t<1 B Tpuronomerpuueckuii psyx Pypne Ha
uatepsaie (0, 1).

Komnemenmuocmuo-opuenmuposanuas 3adaua Neld
Haittu crektp ¢ynknum x(t), 3amanHON Ha wWHTepBane —t/2<t<t/2, mpu
ucxoaubixaaHHelx: U, =0.5t:=2; BO3MOXHas NEPUOIUYHOCTH IOBTOPEHUS

T:=2-1 (pucyHok 1).

. T T
U, if ——<t<—
Ananmutnueckoe Beipaxenne QyHkmu: X(t) = 2 2
0 otherwise
1 —
T T
(1) 2 ?
I : + t : I
~6 4 — 0 2 4 6
t
Pucynox 1

Komnemenmuocmno-opuenmuposannas 3a0aqa Nel6
[TpoBenuTe KOppESIUIO ABYX TUCKPETHBIX CUTHAJIOB X1 U X).
X1 0,5 0,75 1 0,75 0,5
X2 0,5 0,5 0,5 0,5 0,5

[IpoBeauTe HEOOXOAMMBIE CIBUTW JJII WHTEPBAJIOB HMHJEKCOB CIIBUTU -
4<m<4. Cnenaiite HaOPOCOK JUCKPETHOTO pe3yJIbTata Im.

Komnemenmnocmmuo-opuenmuposanuas 3aoaua Nel7

ITpoBeauTe cBepKy nucKpeTHOro curraia f ¢ mackoii h.
f 0 0 0 0,5 1 1 1
h 1 0 -1

Komnemenmunocmuo-opuenmuposannas 3aoaua Nel8



Pa3noxxure cieayroomyo Nocaea0BaTeabHoCTh B psit Pypee.

n 0 1 2 3 4 5
th 0 1 2 3 4 5
fq 1 0 0,5 1 0 0,5

Komnemenmunocmno-opuenmuposanuas 3adaua Nel9
K xakomy ObICTpOMy mpeoOpa30BaHHUIO MPUHALICKUT CIEIYIOIIEe
ypaBHeHue? Kakue 3aaHus UMEIOT 3TU MATPUILIbI?

1 0 0 O|[+1 41 0 O][+1 +1 O O]
T:1-001O-0 0+1+1.0 0 +1 +1
210 00 1(|+1 -1 0 O||+1 -1 0 O
01000 O 41 -1)|0 0 +1 -1

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 20

O6o3HauuMm cemurodeyHoe JIIID BemecTBEHHO3HAYHOM TMSATHUYICHHOMN
nocienoareabHocT  X2[N] uwepes  Xp[K]. Ilycte cemuroueunoe JIID
nocienoareabHocT Q[n] BeismuT kak Re{X;[k]}. Ilokaxkute, uro Toraa
9[0]=x2[0], u naitmute cBsa3b Mexay g[1] u X2[1]. [TosicHUTE CBO# OTBET.

Komnemenmunocmuo-opuenmuposanuas 3aoava Ne 21
Koneunslii curnan

n-n 1 3nt-n
1+ cos————cos

x[n]= 4 2 4
03 UHAaA4ye

Bblpax(aeTc;[ yepes ooparnoe AP criemnyronmm odpazom:

2k /8
ZmX el temEm 0<n<7,

]_ k=0

0

2

uHauye,

rae Xg[k] — Bocemutoueunoe 1P mocnemoBatensuoctu X[n]. M3o00pasure
Xg[K] mpu 0<k<7.

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 22
Berancnure 16-toueunoe D Vi6[K] 16-unennoii mocinenoBaTeIbHOCTH

l+cosﬂ—lcos3ﬂ-n, 0<n<15,
4 2 4

v[n]=
] 0. uHaye

Komnemenmuocmuo-opuenmuposanuas 3adava Ne 23



[Tycte X[K] — N-toueunoe JII® N-umeHHOi mocienoBareabHOCcTH X[N].
PaccMmoTpeB oTAenbHO citydait 4eTHOTO U HeueTHoro N, mokaxwure, yto eciu X[n]=-

[N-1-n], To X[0]=0.

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 24
ITycte X[k] — N-toueunoe JIIPD N-umenHoi mociemoBareabHocTH X[N].
Jokaxure, uro ecau N uetHo u X[n]=X[N-1-n], o X[N/2]=0.

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 25

[Mpennonoxum, uto Y N-TOYeUHOW MOCIeR0BaTENLHOCTH X[N] ¢ HyJIeBBIMU
ywienamu nipu N<0 u N>N ecTb 1o KpaitHe Mepe OANH HEHYIEBOM 0TcuéT. MoXeT Jin
npeoOpazoBanre Oypbe TaKOU MOCIEIOBATEILHOCTH YAOBICTBOPSATH YCIOBHUIO:

X (™M =0, 0<k<M-1,

raie M — uenoe uucno, 6oinbiee win paBHoe N? TlomoxuTenbHbI OTBET
MOAKPENUTE MPUMEPOM, OTPUIIATEIBHBIN JOKAXKUTE.

Komnemenmunocmuo-opuenmupogannas 3aoaua Ne 26

XomnmMaH u [roamenb NpeasioKmid MOAUPUIIMPOBaHHbIA airoput™ BIID,
KOTOPBIN Ha3biBaeTcs pacmierieHo-aBondHbM [40,39]. [lorokoBslit Tpad 3TOTO
ITOpUTMa AHAJIOTUYCH JIBOMYHOMY IOTOKOBOMY Tpady, HO B HeM TpeOyercs
MEHBIIIE BEIIECTBEHHBIX YMHOXEHUH. 311eCh WJUIIOCTPUPYIOTCS OCHOBHBIC
IPHUHIIAIBI  PaCIICIICHO-ABOMYHOr0 aiaroputMa, Beraucisromero JIID  X[K]
nocnenoBareabHocTd X[N] mmmabl N. IMokaxwurte, uro wieHsl X[K] ¢ uérHbIMH

HOMEpaMHU MOYKHO BbIpa3uTh kak N/2 — toueunoe JIT1D.
{Wr2)=1
X[2k)= . (x[n]+x[n+N/2))W3", 0<k<(N/2)-1

n=0

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 27

XomnmMan u J{roamenb mpeaioxkmm MoauduiupoBanubii anroputm bIID,
KOTOPBIN HasbiBaeTcs paciieruieHo-aBon4HbM [40,39]. TTotokoBbii rpad 3Toro
QITOpUTMa AHAJIOTMYEH JIBOUYHOMY IOTOKOBOMY Tpady, HO B HeM Tpelyercs
MEHBIIIE BEIMIECTBEHHBIX YMHOXEHUH. 31eCh WUIIOCTPUPYIOTCS OCHOBHBIE
NPUHIUIIB  PaCIICIUICHO-ABOUYHOTO anroputMa, Beruucistoniero JIMD X[K]
nocienoareabHocTr X[N] maunabl N. ITokaxwurte, uto wienbl X[K] ¢ Heu€THBIMU
HOMEpaMHU MOYKHO BbIpa3uTh kak N/4 — toueunsie JIT1D.



j l'{ i 7] i 7] ™ 7]
X[4£:+l]= [x[r.']—x r.'+£ ]—j(x i:*-{-i - X n+£ ] Wiws,
n=0 4

X[4k+3]=42:|{

n=0

_ ~ ) - -
[x[”]—x n+% ]Jrj[x rf+i - X n+% ] W

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 28

JI1® B anroputme I'epriens Berancisercs kak X[K]=yx[N], rae yk[N] — Boixon
ceTH, N300pakeHHOM Ha pUCyHKe. PaccMoTpuTe peanuzaiuio anroputMa ['epries
B apu(MeTuke ¢ GUKCUPOBAHHOW TOUKOM, IPUMEHSSI OKPYTJICHUE JIsl KBAHTOBAHUS
koaddummenTos. [Ipeanonoxure, 4yTo JyIMHA perucTpa coctariser B+1 6utos (c
yu4€TOM 3HAKOBOro OuWTa), a OKpYIVICHHE IPOU3BEIECHUN MPOUCXOAUT MeEpen
cnokeHneM. CuuTaiTe, 9TO UCTOYHUKU ITYMOB OKPYTJICHHUS HE 3aBUCAT APYT OT
npyra. [lpenmonaras, uto X[N] — BemlecTBEHHO3HAYHAs IOCIEIOBATEIHLHOCTD,
HA4YepTUTE MOTOKOBBIM Ipad MOJETN JMHEHHOro IIyMa BBIYUCIEHUS ¢ KOHEUYHON
TOYHOCTBIO BemecTBeHHOW W MHUMoN 4yactu X[K]. [lpu ymHOXeHun Ha £1 mym
OKpYTJICHUS HE BOSHHUKACT.

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 29

JITI® B anroputme [Nepuens eraucisiercs kak X[K]=y«[N], rae Yk[N] — Boixon
CEeTH, M300paKeHHON Ha pucyHke. Paccmorpure peanuzanuio anroputMma [epriesns
B apupMeTUKE ¢ PUKCUPOBAHHOMN TOUKOU, TPUMEHSISI OKPYTJICHHUE ISl KBAHTOBAHUS
koaddummenTos. [Ipeanonoxute, 4yTo JyIMHA perucTpa coctarisier B+1 6utoB (¢
y4€TOM 3HAKOBOTO OuWTAa), a OKpPYIJICHUE TMPOU3BEICHUN MPOUCXOAUT TEpe.
cinoxenueM. CuuTaiTe, 4YTO UCTOYHHUKHU IIIYMOB OKPYTJICHUS HE 3aBUCAT JIPYT OT
apyra. Beraucnure gucnepcuro myma OKpyrieHUs, BOSHUKIIETO TP BEIYHCICHUN
KaK BEIIeCTBEHHOM, Tak 1 MHUMOM yacTtu X[K].

o > Q-

x[r]




Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 30

Paccmotpum mpsimoe Bbrumcienue JIID B apudmeTnke ¢ KOHEUHOU
TOYHOCTBIO M OKPYTJICHHMEM B KauecTBe olepaluu KBaHToBaHus. [Ipeamnonoxure,
4TO MPH 3TOM Hcmosib3yercs (B+1) — OMTOBOE MpEACTaBICHHE YHCEN, a IIyMBI,
BO3HMKAIOIIME TPU PA3HBIX BEIIECTBEHHBIX YMHOXKEHHUS, HE3aBUCHUMBI APYT OT
npyra. Cumras, uro X[n] — BelecTBeHHO3HAYHAsI MTOCIICA0BATEIILHOCTD, HAMINUTE
JUCIIPECUIO TIYMOB OKPYIJICHHS TPU BBIYMCICHUM BEIIECTBEHHOW W MHHUMOU
gactel kaxaoro sHadenus 1D X[K].

Ketic-3a0aua Ne 31

M3BecTHO, 9TO BCE HE IMONABIIME B PUCYHKA OTCUETHI MOCIIEAOBATECILHOCTH
Xi[nN] m Xo[n] paBuel Hymo. Beraucimre Xs[2], ecimm  X3[n]=Xxi[n]8xz[n] -
BOCHBMHUTOYCYHAS ITUKINIECKas CBEPTKA.

—— . = .*—

LN ] L ]

Keiic-3a0aua Ne 32

PaccMoTpuTe KOHEUHYIO TocieaoBaTeabHOCTh X[N], y xoTopoit X[N]=0 npu
n<0 u n>P. Ham Hy>xHO y3HaTh 3HaYeHHs € Dypbe-o00pa3a B Toukax mk=27k/N mpu
k=0,1,...,N-1. PaspaboTaiite u 000CHY#TE MpoLeAYypY MOUCKA ITUX 3HAUYCHU Yepe3

N-toueunoe JII1®D B caegyronmx ciydasx:
a) N>P; 6) N<P.

HIxana ouenuganusa: OaxibHasi.

Kpumepuu ouyenusanusn:

4 fania (WM OICHKA «OTJIMYHO») BBICTABISCTCS OOydaromieMycs, €CiIu
3ajja4ya pelleHa MPaBWIbHO, B YCTAHOBJICHHOE IPENoJaBaTelieM BpeMsl WM C
ONEPEKEHUEM BPEMEHH, MPH 3TOM OOYUYaIOIIUMCS MPEII0KEHO OPUTHHAIBHOE
(HecTaHIapTHOE) pellleHre, Wid Haubosee 3QPeKTUBHOE pellleHne, Wk Haubosee
paIoHaIbHOE PelIeHUE, NN ONTHMAIIBHOE PEIICHHE.



3 0amaa (WM OIICHKA «XOPOIN0») BBICTABISETCS OOYYarOIIEMYCs, €CITU
3aja4a pelieHa MPaBUIbHO, B YCTAHOBJIICHHOE TPEIOAaBaTesieM BpEMsi, TUTIOBBIM
CTI0cO00M; IOMyCKaeTCs HaJTM4re HECYIIECTBEHHBIX HEIOUETOB.

2 ©0amna (WM OIIGHKA  «YJOBJIETBOPHUTEJIBbHO»)  BBICTABIIACTCS
o0yJaroIemMycs, €Clii TP PEeIICHUH 3a]a9d TOTYIICHBI OMTMOKH HEKPUTHIECKOTO
XapakTepa U (WJIH) MPEBHIIICHO YCTaHOBIEHHOE MTPermogaBaTesieM BPeMs.

0 oOamuoB (WM OICHKA «HEYJIOBJETBOPHUTEJIBLHO») BBICTABIIACTCS
oOydaroremMycs, eclid 3a/iada He PEIIeHa WU TIPH €€ PEIICHUH JOIMyIICHBI TPyObIe
OIIMHOKHU.

1.5 BOIIPOCHI H 34A/JAHHA B TECTOBOH ®OPME.
4 cemecTp

Paznen (tema) nucuumiaudbl 1: «MeToabl npeacTaBjieHusi CUTHAJIOB B
rHJib0ePTOBOM MPOCTPAHCTBE»

1. KakoMy 3akoHy pachpenefeHus CIyd4alHOW BEJIWYHMHBI COOTBETCTBYET
rpadux?

A 4

Mx X

a) Hopmansnomy
b) JlorHopMaabHOMY
2. YCTaHOBUTE IMOCJIENOBATCIBHOCTh MEXIY Ha3BaHUSMH 3aKOHOB
pacnpeie]ICHUs] B COOTBETCTBYIOIUMH UM IpadMKaMH:
A. 1) JlorHOpMaJIbHBIH

A 4

Mx X

b. 2) HopmanbHbIi

Mx




3. Kakoii COBOKYITHOCTH — OJJTHOPOIHOM HJIM HEOTHOPOJHON COOTBETCTBYET
JlaHHAas TucTorpamma?

F(X) ]

o
I
.

A

v

a) OgHOpOIHAs BBIOOPKA
b) HeognopoaHas BeiOOpKa
c) CreneHb CUMMETPUYHOCTH paclpeleeHUs 3HAYeHUW CiydailHOM
BEJINYUHBI
d) [TmoTHOCTP pacipeieieHus CIydailHON BEIMIMHBI
4. YcTaHOBUTE COOTBETCTBHE MEXKJIYy BUJIAMH COBOKYIHOCTEH U
TUCTOTPAMMaMHM, KOTOPBIE UM COOTBETCTBYIOT:
A. 1) HeogHopoHast BEIOOpKa
F(x),%

A

A\

b. 2) OnmHOpoIHAs BRIOOPKA
AF(x),5

X

5. 3aBepluTe NpeioKeHUE:

Jluneitnast TpaHcpopManus BEIWYUH TPU3HAKA, TPH KOTOPOU CpeaHss
BEJIMUMHA PACTIPEICTICHNS ONPEICICHHOTO MPU3HAKA CTAHOBUTCS PABHOW HYJIO —
3TO. ..

6. 3aBepmuTe MpeAsIOKEHUE:

[Tepexon k qpyromy Macmitady Ha3bIBaeTCH. ..

7. MaHunyasius ¢ U3BMEPEHHBIMU XapaKTePUCTUKAMH U3y4aeMOTo 0O0BbEKTa
(00BEKTOB) 3TO



a) KonmnaecrBenHast 00paboTka
b) KayectBennas o0paboTKka
8. Cmocob mpeaBapuUTeIbHOTO MPOHUKHOBEHUS B CYIITHOCTh OOBEKTA MyTEM
BBISIBJICHHSI €T0 HE M3MEPSIEMBIX CBOWCTB Ha 0a3¢ KOJUYE-CTBEHHBIX JaHHBIX 3TO
a) KauectBennas o0OpaboTKa
b) Cpenuue 3HaueHUs
¢) KonuuectBenHast 00paboTKa
9. IlepBuunas 06paboTKa 3TO
a) YmopsjpounBaHue WHPOpMAIMK 00 OOBEKTe W TMpeaMeTe H3ydeHUS,
MOJIYYCHHOW Ha SMITUPUICCKOM ITAIe UCCICTOBAHUS
b) CratucTrueckuii aHAIN3 UTOTOB MCCIICOBAHUS
10. YcraHOBHTE COOTBETCTBUE MEXAY MOHSATHUSIMH U UX ONPECICHUSIMU:
A. KonunuectBenHas oopabotka | 1) YropsaounBanue napopmaiyu 00 00beKTe
U TpeaAMeTe W3ydeHHUs, IMIOJIyYCHHOH Ha
HMIIUPUYECKOM ITAIe UCCIEIOBAHUS

b. KauecTBenHnas o6paboTka 2) CraTuCTMUECKU  aHalM3  HUTOTOB
UCCJIEJOBAHMUSI

B. [lepBuunas o6paboTka 3) Manunynsanus c VU3MEPEHHBIMU
XapaKTEPUCTUKAMU  H3Yy4aeMOro  OOBEKTa
(00BEKTOR)

I'. Bropuunas o0paboTtka 4) Cnoco06 MPEABAPUTEILHOTO

IIPOHUKHOBEHUSI B CYIIHOCTh OOBEKTa MyTEM
BBISIBJICHUSI €r0 HEU3MEPSIEMBbIX CBOWMCTB Ha
0a3e KOJMYe-CTBEHHBIX JAHHbIX

11. 3aBepiuTe NpeoKEeHHE:

CraTucThueckoe peuiaroliee MpaBWwilo, O0O0ECTEeYUBAIOLIEE MHHUMYM
CPEIHETO pUCKa pelieHus — 3T0. ..

12. Ha kakoM pUCyHKE N300pakeHa [IUKJINYECKask CBEpPTKa?

a)a

b) 6

13. YcraHoBHuTE COOTBETCTBUE MEXKIY PUCYHKAMH M Ha3BaHUSIMU CBEPTOK,
KOTOpbIE N300pa’KE€HbI HA HUX:



N

1) [uknuueckas cBEPTKa

d.?
Q J
-7 ‘
(11

. U o

2) OObIuHas CBEPTKA

14. Ha kakoM pUCYHKE U300paKeH UealbHbINA Mepena ipKoCTH?

lopissonTaabmni
NPODHAL HPROCTH

a)
a)a
b) 6

15. CucreMbl HUCXOIAIIEH TUCKPETHON CUCTEMBI M BOCXOIAIIEH TUCKPETHOM

CUCTEMBI SIBJISIFOTCSI:
a) OJIHOMEPHBIMU
0) TyalbHBIMU
B) ABYMEPHBIMU

Pa3znen (tema) aucuMmiauHbl 2: «MogeJd CHIHAJOB M CHOCOOBI MX

OIINCaHUA»

1. YcraHoBHTE COOTBETCTBHE MCXKIY PUCYHKaMHU W Ha3BaHWAMMU IICPCIIAI0B

SPKOCTH, KOTOpbIE N300pakKeHbl Ha HUX:

TopnsorTaibHui
HPOYMUIL HPROCT I

-

0)

Topirsonraasumi

A NPOMIIL HPROCTH

1) HenneanbHblil iepenaj spKOCTH




- 2) UneanbHblii nepenaj spKOCTH

Toprsorrarnnui

B. mwodm sprocin
2.J171 BBIYUCTICHHSI MOZYJISl TPAJIMEHTa MOYKHO HCIIOJIb30BATh Pa3HOCTH
a) [leprieHAMKYISIPHBIX HAIIPABIICHHIA
b) IMapamtenbHbIX HaPaBICHHIHA
3. Omnpepenenue pazHOCTU (HOpMUPYETCs ABYMS QUIBTPAMHU C
a) KoneuHol UMIyIbCHOM XapaKTePUCTHKOM
b) BeckoHe4HOM UMITYJILCHON XapaKTePUCTUKOM
4. 3aBepiuuTe NpeasIoKEeHUE:
Ecnu oH BeIIepKUBaeTCs MOCTOSHHBIM BO BCEM JIMania30He MpeoOpa3oBaHus,
JUCKPETU3ALIMS CUATAETCA. . .
HenpepblBHYIO 1IKaqy MCHOBEHHBIX 3HAY€HUM U CUTHaja pa30MBaroT Ha N
WHTEPBAJIOB, Ha3bIBACMBIX IIaraMH KBAHTOBAHUS
a) [llaramu KBaHTOBaHHUS
b) lllaramu koaupoBaHUs
5. Jlnsg yCTpOWCTB OOHapyX eHUss ONTHUMAalbHble (UIBTPBI JOJIKHBI
o0ecreynTh
a) MakcMMyM OTHOIIICHUS CUTHAJ/TIOMEXa
b) MUHMMYM OTHOIICHUST CUTHAJ/TIOMEXa
6. [ns ycTpoWCTB M3MEpeHus ONTUMAajbHbie (UIBTPHI JOJDKHBI OTBEYATh
KPUTEPUIO
a) MuHMMyMa CpeTHEKBaIPaTHUCCKOM MOrPEITHOCTH
b) MakcumyMma cpeHeKBaApaTHIeCKON OTPEITHOCTH
/. YcraHoBUTE cJOBa B TPABWIBHOW MOCIEAOBATEIBHOCTH, YTOOBI
MOJIYYHJIOCH OMPEEICHUE COIIACOBAHHOTO (PUIIBTpA.
1) Ha BBIXOJIC KOTOPOT'O
2) MaKCUMAaJIbHO BO3MOXKHOE
3) nuHEeHHbIH GUIbTp,
4) OTHOIIEHHS
5) nukoBoe
6) 3HaueHUE
7) curnajn/moMexa
8) mosyuaercs
8. 3aBepmmTe npeIoKEHNE:
OuIbTp, OTHOIIEHUE CUTHAI/TIOMEXA Ha BBIXOJE KOTOPBIX JIUIIh HEMHOTO
MEHBIIE ONPEAEIECHHOTO 3HAYEHUS], HA3bIBAETCH. . .
9. OnuH U3 MeToa CUHTE3a ONTUMAJIBHOTO (PUIIBTPA TO
a) BpemeHnHoii




b) Kpaegoii
¢) YacroTHoM

10. OI[I/IH n3 MCTOAa CMHTC3a OIITUMAJIBHOI'O (1)I/IJ'II>Tpa 9TO

a) CrieKTpabHbIH
b) Kpaepoii
) YacToTHbIi

11. YcranoBuTe ciioBa B IPaBUIIBHOM M1OCIIE0BATENBHOCTH, YTOOBI OTBETUTD
Ha cieayromuit Bompoc: [ist yero ciyxut CrekTpaabHblid cuHTE3 GuiIbTpa?

1.) Ha oHe

2.) IJIs BBIACIICHMS

3.) myma

4.) curHana

5.) KOppeITUPOBAHHOTO

12. CnekrtpanbHasi TJIOTHOCTh peBEpOEpalMOHHON TMOMEXH COBHAAAET CO

CIIEKTPAJIbHON IJIOTHOCTHIO
a) 30HIUPYIOIIETO CUrHaja
b) CnekTpaibHOro CHrHama
13.

YcraHoBuTe ClIoOBa B HpaBI/IJIBHOﬁ IIoCIaCcaA0BaTCIIbHOCTH,

4TOOBI

MMpOoAO0JIKUTL CICAYIOHICC ITPCAIOKCHUC! VYBennuenue IMUPHUHBI CIICKTpAa CHUI'HAJIAa
IIpu HEU3MEHHOM H3Hy‘{aeM0ﬁ MOITHOCTH IIPUBOIMUT K...

1.) cnekTpanbHOI
2.) YMCHBIICHHIO
3.) WIOTHOCTH

4.) 3HaYCHU

14. Ommbka nepBoro pojia COCTOUT B TOM, YTO
a) ['mnoTe3a oTBepraeTcs, KOrjaa Ha CaMoM Jiejie BepHa
b) 'umoTe3a oTBepraercs, KOraa Ha CaMOM JICJIe SIBJISIETCS JIOKHOM

15. VYcraHoBHTE COOTBETCTBHE MEXAYy HaudajaMH MNPEAJIOKEHUH U UuX
OKOHYaHUSIMU:
A. Jlns ycrpoiictB  oOHapyxkeHus | 1) MuHMMyMa CpeIHEKBaIPaTHUYCCKOM
ONTHUMAaJbHbIE  (QWIBTPHl  JOJDKHBI | IOTPEIIHOCTH
o0ecne4nTh
b. Jlna  yctpoiictB  um3MepeHus | 2) ['mmore3a orBepraeTcs, Koraa Ha
ONTUMajbHBIEe  (QWIBTPHl  JOJDKHBI | CAMOM JIEJI€ SIBISETCS JIOKHOU

OTBCYATH KPUTCPHUIO

B. Ommbka nepBoro poaa COCTOUT B
TOM, YTO

3) Makcumym
CUTHAJI/TIOMEXa

OTHOILIICHUA

I'. Ommbka BTOPOTO poja COCTOUT B
TOM, 4YTO

4) T'mnore3a oOTBepraercs, Korja Ha
CaMOM JIeJI€ BepHa

Paznen (Tema) AUCHUILIMHBI
CUTHAJIOB»
1. 3aBepiuTe NpeIOKEHHE:

3: «lIpenBapurtesibHasi 00padoOTKa

C nomompo kpurepuss Dumepa CpaBHUBAIOTCA TaKUE MapaMeTpbl
pacrpeneneHus CIy4aiHO! BEJIMYUHBI, KaK. ..



2. 3aBeplHINTE MPEII0KEHUE:
C mnomompto kputepusi CTbIOJIEHTa CpPaBHUBAIOTCS TaKUE MapaMeTphbl

pPacipcaciacHus cnyqaﬁﬂoﬁ BCJINYHNHEI, KaK...

3.YcranoBute ciaoBa B HpaBHHBHOﬁ IIoCJICA0BATCIILHOCTH, YTOOBI OTBETHTH

Ha CIeAyIoImui Bompoc: YeMy COOTBETCTBYET aHOMAJIbHOE 3HAYEHUE CIIy4alHOU
BEJIUYMHBI B BHIOOpKE?

1.) 3HaUEHHUIO,

2.) OT IpeodJIaTaAFOIINX

3.) peaKo BCTpeYaromeMycs

4.) 3HaYCHUH

5.) pe3Ko OTIIMYHOMY

4. Kakyio CBS3b MEXKAYy TMPHU3HAKAMH X W Y I[IOKa3bIBaeT JaHHBIN

KOPPEJSIIIMOHHBIN rpaduk?

¥ 'y o o

g

x
a) [To0KUTETBHYIO KOPPEIIAIUOHHYIO CBSI3b

b) OTpunaTebHyI0 KOPPEISAIHMOHHYIO CBSI3b

) OTcyTCTBHE CBS3H

5. Kakyio CBsI3b MEXIy NOpU3HAKAaMH X W Y T[OKa3bIBacT JIaHHbIH

KOPPEJSLUOHHBIN rpaduk?

& <
(O ¢

Y

-

x
a) OTpHIIATENFHYIO KOPPEIAIUOHHYIO CBSI3b

b) [TonoXXuTeNbHYIO KOPPEISIIMOHHYIO CBSI3b

¢) OTcyTCcTBHE CBSI3U

6. YcTaHOBUTE COOTBETCTBUE MEKAY IpapiKaMu U BUIAMHU CBSI3U, KOTOPBIC

Ha HUX U300paKEHbI:

o © 1) OtcyTcTBHE CBSI3U




v ! g N 2) TlonoxuTenbHas KOPPEISIHOHHAS
o O CBiA3b
(O ¢ o
© <
L4 [ o
B. x
v ! o 5 © 3) OrtpunarenbHasi KOppeNSIUOHHAS
o o CBiA3b
& &
&
Le] ¢ Lo Lo Lo
B. x

7.YcTaHOBHTE CJIOBa B MPaBWIBHOW  IOCJICIOBATCIBHOCTH, 4YTOOBI
NOJYYHJIOCh TPaBUJIO, C TIOMOINBIO KOTOPOTO OMNPEACHACTCS  3HAYMMBbIA
KO3 (PULIMEHT KOPPEIISLIIH.

1.) GombIe

2.) 3HAYCHUS

3.) KPpUTHYECKOTO

4.) ko3 urnmeHT

5.) xoppensuuu

8. VYcranoBuTe cCiOBa B TIPABWIBHOW IOCIICIOBATCILHOCTH, YTOOBI
MIOJTyYHJIOCh TIPABUJIO, C MTOMOIIBI0 KOTOPOTO TPOBEPSIOT THUIIOTE3Y O PaBEHCTBE
JIUCIIEPCUH.

1.) ®umepa

2.) TaOJIUYHOTO

3.) 3HaUCHUS

4.) ecnu KpuTepuit

5.) MmeHbIIIe

9. VYcranoBuTe cjOoBa B TPABWIBHOW IOCIEAOBATEIBHOCTH, YTOOBI
MOJIYYMJINCh COOTHOMIEHUsT Mexay momoit (Mo), memuanoit (Me) u cpenHuMm
3HAYCHUEM ClTy4daitHOU Benm4uHbI (MX), KOTOpbIe HAOIIOIAIOTCS TPH HOPMATBHOM
pacrpeeneHu .

1)=

2.) Me

3.) Mo

4.) Mx

5)=

10.YcraHoBuTe cjoBa B MPaBWIBHOW TIOCIEIOBATEIBHOCTH, YTOOBI
HOJYYHIIUCh COOTHOIICHUsT Mexay momoit (Mo), menuanoin (Me) u cpemHuM
3HAYeHHEeM ciydaitHod BenmuuwHbl (MX), KOTOpble HAOMIOJAIOTCS  IPH
JIOTHOPMAJIbHOM PacCHpeCiICHHH.

1.) Mx

2.) >

3.) Mo

4.) >



5.) Me
11. 3aBepiuTe npeasioKEHUE:

CI/IFHaJI, I[I/ICerTHblf/'I KaK I10 BpEMCHH, TaK U 110 aMIINIMTYIC HAa3bIBACTCA. ..
12. VYcranoBure ciioBa B HpaBHHBHOﬁ IIoCJacaoBaTCIIbHOCTH, YTOOBI
3aBCPHINTH CIICAYIOIICC IIPCIAJIOKCHUC!: Yacrora HalikBucra paBHA...

1.) 4acTOTHI

2.) MIOJIOBHHE

3.) TMCKpeTU3aIuu

13. 3aBepiuTe npeasioKeHUE:

YacTtoTa B3ATHS OTCYETOB HEMPEPHIBHOTO BO BPEMEHH CHUTHAJA TIPH €TO
JUCKpeTH3aluu (B YacTHOCTH,  aHAJOTOo-UM(POBBIM  MpeoOpa3oBaTesieM)

Ha3bIBACTCA. ..

14. JlaHHBII1 pUCYHOK OTOOpaXKkaeT

%,

A /

Ox 2 s

e e o -

z
x
a) I'paduueckoe npecraBieHre rpagueHTa

b) I'paduueckoe npeacraBicHne GyHKIUN
¢) 'padmueckoe npepacTaBicHUE TCHA

15. B omneparope CoGena ucnosib3yeTcs BeCOBOM KOIDDUIMEHT ... JIst

Cp€aHnX 3JIECMCHTOB
a) 2
b) 1
c) 0,5

Paznen (rema) pmgucuumiauHbl 4: «Metoabl KiaaccupuKanum M

I/II[eHTI/I(l)I/IKaIII’II/I 6I’IOM9III’IIII/IHCKI/IX CHUTHAJIOB»

l. YcraHoBuTE€ COOTBETCTBHME MEXKIYy HayajaMd TMPEIJIOKEHUN U HUX

OKOHYaHUAMMU:

A. KoppensiimoHHOM 3aBUCUMOCTBIO Ha3bIBACTCS
CTaTHUCTUYECKass 3aBUCUMOCTb, MPU KOTOPOU
KQXJIOMY 3HAYCHUIO CIIYYalHOW BEIUYHUHBI X
CTaBUTCSI B COOTBETCTBUE

1) omHoro  ¢axkTOpHOrO
npu3Haka X

b. Cratuctuueckoii Ha3bIBa€TCS 3aBHCHUMOCTb,
IIPA KOTOPOM KAXKIOMY 3HAUYCHUIO CIIy4YauHOH
BEJIMYUHBI X COOTBETCTBYET

2) pacrpeneeHue CirydaiHou
BEJIMYUHBI Y




B. KoppensiunoHHass 3aBUCUMOCTb Ha3bIBAETCS
PErpECCUOHHOM, €CIM  KaXJIOMy 3HAYECHUIO
CIIyYalHOM BEJIMYHUHBI X COOTBETCTBYET

3) CpenHss BEJIMYMHA
pacnpeneseHust  CIy4anHOM
BEJIMYUHBI Y

I'. ITapHas Koppesius — 3TO 3aBUCUMOCTb, MPU
KOTOPOU pE3YJIbTATUBHBIN MPU3HAK Y 3aBUCHUT OT

4) yucioBas XapaKTepUCTUKA
CIIy4YalHOM BEJIWYHUHBI Y

2.YCTaHOBHTE CJOBa B MPaBUJILHOM IMOCIEI0BATEILHOCTH TaKHUM 00pa3oM,
YTOOBI OJIyYUJIOCH ONPEAEICHUE 3a1a4U PErPECCUOHHOIO aHAJIN3A.

1.) dopMsI cBsI3U

2.) ¥ pe3yJbTaTUBHBIMU
3.) mpU3HAKaMH

4.) onipenenieHue

5.) Mexy haKTOPHBIMU

3.KoppensiioHHasi CBsi3b TEM TECHEE, YeM MEHBIIE pacCcestHUE MExIy
pe3ynbTaTUBHBIM Y U (GaKTOpHBIM X MPU3HAKAMU T0]T BIUSHUEM

d) HEYYTEHHBIX (DaKTOPOB

b) yareHHbIX (hakTOPOB

C) Bcex (pakTopoB

d) uzygaemoro ¢akTopHOTO MpPU3HAKA
4. 3aBepuInTe NPEAI0KEHNUE:

Ecnu Bnusinue pakropa X Mano OCI0XKHSIET IEUCTBUEM APYTUX (PaKTOPOB, TO

3aBUCHMOCTb MeXAy Y U X SIBISETCH. ..

5.YcraHoBuUTE CJOBa B MPABUJILHON MOCIJIEIOBATEIIBHOCTH TaKUM 00pa3oM,
yTOOBI 3aBEPIINTH clieayroiiee mnpemioxkeHue: CorimacHo METOAY HAMMEHBIINX
KBaJpaTOB HAWJIyUIlIel almmpoOKCUMUPYIOIIEeH KpUBOM OyIeT Ta, ISl KOTOPOH. ..

1.) oT BEIpaBHEHHBIX

2.) OTKJIOHEHHI OpAUHAT

3.) cymMmMa KBaipaToB

4.) OyaeT MUHUMAaTbHOMN

5.) BMIIUPUYECKUX TOUEK
6.3aBepiInTe NpeaIoKEHHUE:

YpaBHEeHHE, CBSI3BIBAIONICE YCIOBHYIO CPEIHIOK CO 3HAYCHHEM (DAKTOPHOTO

IIPpHU3HAaKa, HA3bIBACTCA YPABHCHUCM. ..

7. KoppenairoHHOM N0JIEM MEPEMEHHBIX (X,Y) Ha3bIBAETCS

a) n300pakeHue COBOKYITHOCTU TOYEK (X1 ,y1) HA KOOPJUHATHOM IJIOCKOCTH
b) Tabimia, B KOTOpO# naHbl 3HAYCeHUs ( X1+ yi )

C) u300paxkeHue JIMHHUM, Ha KOTOpOM 0003HAYEHBI TOYKH (X1,Y1)

d) coBOKymHOCTB TOYEK (Xi,y1)
8. MHOKeCTBEHHAS! KOPPEIIALHS 3TO

d) 3aBUCHMOCTH PE3yJbTaTUBHOTO TMPHU3HAKa OT JIBYX M Ooiiee (haKTOPHBIX

MIPU3HAKOB

b) kora 0THOMY 3HAYEHHIO X COOTBETCTBYET MHOXKECTBO 3HAUCHHH Y

C) COBOKYITHOCTH Tiap (xi ,yi)

d) kxpuBONIMHEHHAS 3aBUCUMOCTD MEXIY X U Y

9. VYcraHoBure cioBa B IPaBUIBHON

MOCJIEIOBATEIIBHOCTH, YTOOBI

MOJIYYHJIOCH ONPEEICHUE CUCTEMbl HOPMAJIbHBIX YPaBHEHU.



1.) ypaBHEHUS perpeccuun

2.) cuctema

3.) ypaBHEHUI

4.) nuist onipeesieHus

5.) ko3 dunreHTOB

10. OnpeneneHre TECHOTHI CBSA3U MEXAY (GaKTOPHBIM X U Pe3yJIbTaTUBHBIM
Y npusHakamMu — 3TO 3aja4a

a) KOpPEISIMOHHOTO aHAJIN3a

b) MeTo1a HAMMEHBITNX KBaJIPaTOB

C) BBIOOPOYHOTO METO/1a

d) perpeccruonHoro aHau3a

11. 3aBepuiute npeaioKeHue:

JInHuUs, TOCTPOEHHAS IO YPABHEHUIO PErPECCUN, HA3BIBAETCH. ..

KoaddurmenT koppensiiuu MoKeT NpUHUMATh 3HAUCHUE

a) ot -1 mo +1

b) ot 0 mo +1

c)or-1 100

d) or +1 mo +2

12. 3aBepmute npeaioKeHue:

Uccnenoanne, NpoBOAMMOE JUIsl MOJITBEPKICHHUS WM ONPOBEPKEHUS
TUIIOTE3bl O CTAaTUCTHUYECKOM CBSI3M MEXKJY HECKOJbKUMHU (IByMs H Ooiee)
NEPEMEHHBIMHU HA3bIBAETCHL. . .

13. Uemy nomxHa ObITH paBHa MUHUMAaJIbHAs KPYTU3HA TUCKPUMUHATMOHHON
XapaKTEPUCTUKN  aBTOKOPPEISLUMOHHOTO YacCTOTHOTO JHCKPUMHUHATOpa MpHU
3aIaHHON mMpuHe padodero yactorHoro auamnazoHa Afn = 107 ' u u3BecTHOU
mupuHe crekTpa curnana Afc =106 I'n?

a) 3,14¢10"-7 1T’

b) 107 1/Tn

c) 310”6 1/T'1g

d) 106 1T

14. C moMoump0 Kakoro MaTeMaTHYEeCKOrO aHalin3a MOYKHO pa3AesisiTh
O0OBEKTHI HA TPYMIIBI C AHATIOTOM (y4UHUTesIeM)?

a) JIMCKpMMHHAHTHOTO aHaJIn3a

b) Tpena-ananusza

¢) KnacrepHoro ananuza

d) KoppensironHoro aHanusa

e) PerpeccuonHnoro ananusa

15. YeMy paBHa HIMpUHA CIEKTpa YACTOTHO-MOAYJIMPOBAHHOI'O CHUTHajla C
rapMOHUYECKUM 3aKOHOM, €CJIM HWHJACKC MoAyJsuuu paBeH 10, a wyacrora
Moy paBHa 10 xkI'n?

a) 280 xI'm.

b) 100 xI'ig

¢) 50 kI

d) 10 I'1t

e) 70xI'1t



IlIxkana oyenusanun: OanIbHas.

Kpumepuu oyenusanusn:

Kaxnprii  Bompoc (3amaHue) B TECTOBOM (opMe OIICHHBACTCA 110
IUXOTOMUYECKOM IIIKaje: BLIITOJHEHO - 1 0ajI, He BBIIOJHEHO - 0 0aJUIoB.

[TpumeHsieTcs ciemyromas IKaia nepeBo/ia 0aJlJIoB B OIICHKY IO 5-0aTbHOM
IIKaJIE:

12-15 6a/1510B — COOTBETCTBYIOT OIIEHKE «OTJINYHOY;

8-11 6a/J10B — OIICHKE «XOPOLIO»;

4-7 0aJJIOB — OIICHKE «YA0BJIETBOPUTEILHO;

3 0a/171a ¥ MeHee — OIICHKE «HEeY0BJIeTBOPUTEILHOY.

5 cemecTp

Pa3znen (Tema) AMCHMILUIMHBI 5: «AHAJAU3 OMOMEAMIMHCKHX CJIO0KHO-
CTPYKTYPMPOBAHHBIX CUTHAJIOB)
1. [Iporecc npeobpazoBaHuUsi OTCUETOB CUTHAJIA B YUCJIA HA3bIBACTCS
a) KOOUPOBaHUEM
b) KBaHTOBaHHEM IO YPOBHIO
C) ouudpoBKoOH
2. OTpe30K BpEeMEHHU MEX]ly COCETHUMHU BBIOOPKAMH HA3bIBAIOT
a) I1aroM JUCKpEeTU3aUuu
b) marom onudpoku
C) 1IaroM KOJAUPOBAHUSA
3. YcTaHOBHTE COOTBETCTBUE MEXKTY MPEITIOKCHUSIMI U UX OKOHYAHUSIMHU:
A. Tlpomecc npeoOpa3zoBaHHs OTCYETOB CHUTHaNa B | 1) IIaroMm JIUCKpETHU3AINN
YHCJIa Ha3bIBACTCS
b. Ortpe3ok BpeMeHH MEXAYy COCEIHHMH | 2) KOAUPOBAHUEM
BBIOOPKAMH HA3bIBAIOT
B. YcioBHast BEpOsSTHOCTh MPABUIIBHOTO PEIICHHUS | 3) MOIIHOCTBIO KPUTEPUS
OTHOCHUTEJILHO BIOOpA TMIIOTE3bI HA3bIBACTCS
4.YcTaHOBUTE CJOBa B TMPaBWIBHOM TMOCJIEAOBATEIBHOCTH, YTOObI
MOJTYYUIIOCH OTPE/ICJICHUE MOHITUSI «OTHOILICHHUE MPABAOTOI00MS».
1.) nByx rumnores
2.) OTHOIIIEHUE
3.) pacupeaeneHus
4.) nioTHOCTEH
5. 3aBepuiuTe NpeasioKeHue:
JIro0oe konebanre uin 000 IePHOINICCKOE U3MEHEHHE — ITO. ..
6. OMMHOYHBIN CUTHAJI CJIOKHOU (DOPMBI CO CITYyIAHOM aMIUIUTYI0U 1 (pa3oi
Ha3bIBACTCSA
a) IpY>KHO (IYKTYUPYIOITUM
b) ciydaiinbim
C) CI0XKHBIM
7. DddexTrBHAS OlIEHKA — OIICHKA, UMEIOIasi Ha3bIBACTCS




d) HAMMEHBUIYIO IUCIIEPCUIO U3 BCEX BO3MOKHBIX OLIEHOK

b) HanGOJBIIYIO TUCTIEPCHIO U3 BCEX BO3MOXKHBIX OIEHOK

C) HAMMEHBIIYIO BEPOSATHOCTh U3 BCEX BO3ZMOMXHBIX

d) HanOOJBIIIYIO BEPOSITHOCTD U3 BCEX BO3MOYKHBIX

8. 3aBepInTe MPEAJIOKEHUE:

O06paboTka curHala, KOTOPBIH ABIISIETCS MPOU3BEICHUEM MU CBEPTKOM IBYX
CUTHAJIOB HA3bIBACTCH. ..

9. YcraHoBHTE ClIOBa B MPAaBUIIHLHOM MOCIIE0BATETLHOCTH, YTOOBI 3aBEPIIUTH
npeoxenue: PexkypcuBHslIil nppoBoit GUIBTP UMEET. ..

1.) UMIyIIbCHYIO

2.) XapaKTEPUCTUKY

3.) 6eCKOHEUHYIO

10. VYcra"oBuTe cll0OBa B MPABWIBHOW IMOCIEIOBATEILHOCTH, YTOOBI
3aBepIINTh MpeasiokeHue: OAHOPOIHOE TO0Jie HA3bIBAECTCS HM30TPOIHBIM, €CIU
byHKIHS. ..

1.) u He 3aBUCHUT

2.) 3aBUCUT

3.) TONBKO OT

4.) OT HamnpaBIICHUS

5.) paccTostHuUS

11. VYcraHnoBuTe ciioBa B TMPaBWIBHOM TMOCIEAOBATEIBHOCTH, YTOOBI
3aBEepIINTH npeioxkenue: CiiydaifHoe 1moje Ha3bIBAETCSI OJHOPOAHBIM B ITUPOKOM
CMBICIIE, €CJIH ero MaT. OXKuJaHue. ..

1.) oT koOpAMHAT

2.) HE 3aBUCHUT

3.) B IpOCTpaHCTBE

12. 3aBepuinte npeaioKeHue:

MrHOBEHHbBIE 3HAYEHUS IUCKPETHOTO CUTHAJIA HA3bIBAIOTCH. . .

13. 3aBepinte npeaioKeHue:

Curnaisl, onpeniesnsieMble PyHKITMEH HOMEpa BHIOOPKH N, HA3bIBAIOT. ..

14. NutepBan MexAy YpOBHSIMH KBAHTOBAHUWS HA3bIBAECTCS

) Vealn)
e b

0

x{m) y o2 win)

Q@ 20 MW 4

a) 0)
) I1aroM KBaHTOBaHUS
b) mepromoM KBaHTOBaHHMS
C) JUTMHOM KBAaHTOBAHUS



15. YcraHoBHTE COOTBETCTBHE MEXAY PHUCYHKAMH W MOrPELIHOCTIMU
KBaHTOBAaHUS, KOTOPbIE HA HUX U300pa’KEHBI:
1) IlorpemHOCTh, KBaHTOBaHHS O3
OKPYTJICHHUSI

2) IlorpemHocTs KBAaHTOBaHUSA C
OKPYIJICHHEM

Paznen (tema) aucHuIUIMHBL 6: «MeToabl YaCTOTHO-BPEMEHHOIO
aHAIU32)

1. C noMompI0 KakOro  MaTeMaTUYeCKOTO  aHalu3a  MOJXKHO
KJ1acCu(pUIMpPoOBaTh OOBEKTHI U TPU3HAKH?

a) KitactepHoro anammsa

b) Koppensimmonuoro ananusa

C) Perpeccuonnoro ananmusa

d) Tpenn-ananusza

2. Yro xapaktepusyeT yactora’?

) YKCII0 TOSIBJICHHSI COOBITHI B CEPUM UCIIBITAHHM

b) Komu4yecTBO TOUEK HAOIIIOACHHUS

C) CyMMy BCeX 3HAUCHHI CITy4aliHOW BEJTMYUHBI

d) MakcuManbHOE 3HAUYCHUE CIYYAHON BETUUNHBI

3. Uro xapakTepusyer dKcIiecc?

a) Mepy ocTpOoThI rpaduka HYHKIHUU TUIOTHOCTH PaCIIpeICICHHS

b) Mmepy pazbpoca 3HaYCHHIA CIyYaitHON BETHUNHBI

C) CTENEHb CUMMETPUYHOCTH pACHpECNICHHUs] 3HAUCHUH CIy4aiiHOM
BEITUYMHBI

d) mioTHOCTE pacnpeaeneHus CIIyIaliHON BETMYUHBI

4. YCTaHOBHTE COOTBETCTBHME MEXAY HadajlaMH TPEIJIOKESHUA W WX
OKOHYAHUSIMHU:

A. YacTtoTa XxapakTepu3yer 1) mepy octpoThl rpaduka (GyHKIUH
MJIOTHOCTH PAaCpeICIICHHS

b. Dkciecc xapakrepusyer 2) Mepy pa3dpoca 3HaYCHHI CITydaitHOM
BEJTUYMHBI

B. Jlucniepcust xapaktepusyeT 3) 4KCII0 MOSIBIICHUST COOBITHH B CEpUU
WCIIBITAHU M




5. C moMomp0 Kakoro MaTreéMaTH4eCKOro aHajli3a MOYKHO YCTaHaBIIMBATh
MIapHBIE CBS3U MEXKy TPU3HAKAMMU?
a) KoppensimonHoro ananmsa
b) Knacrepuoro ananusza
C) PerpeccronHoro ananusa
d) Tpena-ananusa
6. YcraHoBUTE COOTBETCTBUE MEXy BUJIAMU MAaTEMaTUUECKOTO aHATN3a U UX
OMUCAHUSIMU:
A. MaremaTtnueckuii aHanmsa, ¢ momotibto | 1) KimacrepHsiii anamms
KOTOpOTO  MOXHO  KJIacCH(HUIIMPOBATH
O0OBEKTHI U TPU3HAKH
b. Marematnueckuii aHain3a, ¢ momoineto | 2) TpeHa-aHamus
KOTOPOTO MOYKHO YCTaHaBJIMBAaTh NapHBIC
CBSI3U MEXK]ly TPU3HAKAMHU
B. Maremarndeckuii aHanusa, ¢ momoinbto | 3) KoppensiroHHbIH aHaIn3a
KOTOpPOTO MOYHO CTPOUTH
POCTPAHCTBEHHBIE MOJIEIU
7. Kak Ha3bIBaeTcst JaHHbIN rpadux?

F(x),%

a) 'mcrorpamma

b) Kymysita

c) Kpyrosas nuarpamMma

d) «Sluuk ¢ ycamm»

8. Kak naszpiBaeTcs qaHHbIi rpaduk?

F(x),%
g 50% ///
:
5
s
Me X
a) Kymyssira

b) I'ucrorpamma



c) Kpyrosas nuarpamma
d) «muk ¢ ycamu»
9. YcraHOBHTE COOTBETCTBUE MEXTY rpadKaMu U MX Ha3BaHHUSMU:

i), 1) «Slmumk ¢ ycamuy»
A. 5
Fx).3 2) I'mcrorpamma
g S50%
:
:
3
b. e §
Ko 3) Kymymsita
MenomaHa
Huaxe .
r.

10.YcranoBute cClioBa B TPABWIBHOW ITOCJIEIOBATEILHOCTH, YTOOBI
3aBEpIINTH MPEAJIOKEHUE: Y PaBHEHNE PETPECCUN OTHICKUBAETCH. . .

1.) kBagpaToOB

2.) HANMEHBIITUX

3.) MeTomoM

11.KoppensaimmoHHOW  3aBUCHMOCTBIO  HA3BIBACTCSA  CTAaTHCTHYECKas
3aBUCUMOCTD, IIPU KOTOPOU KaXKJIOMY 3HAYEHHIO CIIy4alHOW BEJIMYUHBI X CTaBUTCS
B COOTBETCTBHUE

) YKMCII0Bast XapaKTePUCTHKA CYIalHOW BeTHUUHBI Y

b) onpeneseHHOE 3HAYEHHE CAYYAHON BeTHUUHbBI Y

C) pacrpe/ie/ieHue Cay4aiiHOW BeTHUnHbI Y

d) KoppensIHOHHOE OTHOIIICHHE

12. VYcra"oBuTe cliOBa B TMPaBWIBHOW IMOCJIENOBATEILHOCTH, YTOOBI
3aBepIIUTh Mpenioxkenue: OOmas nucnepcus pe3yabTaTUBHOTO MPHU3HAKA — ATO
Mepa KoJebaeMoCTH pe3yabTaTHBHOTO MPU3HAKA MOJT BO3JCHCTBUEM. ..

1.) BaustFOIINX

2.) pe3yabTaTUBHOTO

3.) Bcex (hakTopoB,

4.) Ha U3MEHECHHE

5.) mpu3Haka



13.YcraHoBuTEe ClOBa B MPAaBWIBHOW IIOCIIENOBATEIBHOCTH, YTOOBI
3aBepUINTh Npeanoxkenne: OcraTouHas AUCHEpCHs Pe3yIbTaTHBHOTO MPHU3HAKA —
3TO Mepa KoJeOIeMOCTH MPU3HAKA TI0/ BO3/ICHCTBHEM. . .

1.) pakTopoB

2.) TOJIBKO

3.) ciydalHbIX

14.CtatucTH4YecKOil Ha3bIBACTCS 3aBUCHMOCTB, IPH KOTOPOH KaKIOMY
3HAYEHUIO CIIy9alHOM BEJIMYMHBI X COOTBETCTBYET

a) pacrpe/elIeHue CITyIaiiHON BeTMIUHBI Y

b) onpenenenHoe 3HaUYCHUE CITYYafHON BETUYUHBI Y

C) YHCIIOBAast XapaKTEPUCTHKA CIYYaliHOW BETMUUHBI Y

d) xoppesIMoOHHOE OTHOIIICHHE

15. KoppensuuoHHass 3aBUCUMOCTb Ha3bIBAE€TCA PErPECCHOHHON, eciu
Ka)XIOMY 3HAUCHUIO CITy4aifHON BeTMYUHBI X COOTBETCTBYET

a) Cpe/IHss BEMUMHA PACTIPEACTICHUS CITyYallHOW BETUYUHBI Y

b) mucniepcus ciay4aliHOM BeIMUUHBI Y

C) cpe/iHee KBapaTHUECKOE OTKIIOHCHUE CITy4aitHON BeTHYUHbI Y

d) onpeneneHHOe 3HAYCHUE CITYYallHON BETUYUHBI Y

Paznen (Tema) aucnuiuimHabl 7 «BeiliBjeT-aHa/Jiu3 JaHHBIX M|
U300paKeHN I
1. ®opmyna npsimoro npeodpazoBanusi Pypbe 3T0 —
t

X(jo,b) = [ x(yw(t ~b)e " dt
a) 1

1 t—b
\ {{,a,b):—u(—]
6) Ja'\a

2. JIuckpeTHoe BeHBIET-IIPEe0Opa3z0BaHKe MO3BOJIUIIO CO31aTh Y(PhEeKTUBHbBIC
QITOPUTMBI CXKaTUS M300pakKeHUM, KOTOpPbIC, B YACTHOCTH, HCIOJH30BaHbI B
cTaHaapTe

a) JPEG2000

6) JPG1000

c) PNG1500

3. CreunalibHbIE MAKETHl PACIIUPEHUS IO BEUBIIETaM BKJIKOUYEHBI B

a) MathCAD

6) MATLAB

C) BCE BEPHO

4. Ha mpOoTs’KEHMU MHOTUX AECATHIETHA OCHOBHBIM CPEIACTBOM aHaju3a
peanbHbIX (U3UYECKUX MPOIECCOB, B TOM YUCIIE CIyYalHBIX, SBJISIICS ...

5. Wcnonb3oBanue OKOHHOTrO mpeoOpa3zoBanus Dypbe SBIAECTCS OTHUM M3
crioco0O0B MOJy4eHUsI UHPOPMALIUH O ...

6. JIJist TOrO 4TOOBI MOMYUYUTh MPEACTABICHHE 00 U3MEHEHHUH CIIEKTPaIbHOMN
xapaktepuctukn X (J®.0) no Bpemenu, mnapamerpy caBura b 3agaror
MOCJIEIOBATEIBHO 3HAUCHHUS ...

7. Ilpu BbIOOpE OKOHHOM (DYHKIIMH UCTIOIB3YIOTCA ...



8. YCTaHOBUTE COOTBETCTBUE

1. TepMuH «BEUBJIET)» BBEJIU B a) 1909 r.
2. Cucrtemy Oa3ucHbIX (YHKIMH C JokaidbHOM | 0) 1984 r.
00JIaCThIO ONpeieNieHus: pa3paboTaiu B
9. YcraHOBUTE COOTBETCTBUE

1. BeitBnerst MHAT u DOG | a) rpynna KOMIUIEKCHBIX BEMBIIETOB

2. BeuBner Mopne 0) rpyIma BEILIECTBEHHBIX
HENPEPHIBHBIX BEHBIICTOB

10. Ycranosute cootsercTBue anamutuacckoii sammcn V() pejinery

Amnanuriaeckas 3amucy V() BeliBiet
a) MHAT «MeKkcHKaHCKas IIISAIIay

1 ejmﬂr e—e‘jh
5 (1-7 Y 6) DOG (Difference of Gausians)
3 e %e-f:r’“ B) Mopie (Morlet)
11. Ycranosure cpoiicrea ¢yuxumu V() Ttaxmm oGpasom (B mopsake
BO3pACTaHus), YTOOBI €€ MOKHO OBLIIO pacCMaTpUBaTh B KAUECTBE BEHBIIETA

1. Jlokanu3amust

2. OrpaHM4eHHOCTh

3. ABTOMOAENBHOCTh

4. HyneBoe cpennee

12.  VYcraHoBuUTE MOCIENOBATEIBHOCTh OTIOBCKOTO W MAaTEPUHCKOIO
BEUBJIETOB OT HU3ILIETO MOPSAIKA K BBICIIEMY MOPSAKY

olr), T R

\u& o U‘\

olr),
~
yi(r) wi(1)

1. t 2. d 3 | t

13. YcranoBuTe mpaBUIIBHYIO MOCIEIOBATEIBHOCTh JEHCTBUI MPOLELYPHI
BeWBIIET-QDUIbTpaAIIUU

a) noporosas 00paboTKa AeTanu3upyomux kodpduunentos cD;

0) PEKOHCTPYKILIMS

B) BeliBIeT-pa3noxenue curnana S(n) mo yposust N

r) moaudukanus Kod(PQPUIHUEHTOB JeTalu3alliy BEHBIET-PA3JIOKEHUS B
COOTBETCTBUM C YCTAHOBJICHHBIMU YCIOBUSIMU OUYUCTKH

14. OCHOBHBIMM MPEMMYLIECTBAMHU BEUBJET-aHAIM3a IO CPABHEHHUIO C
kjaccnyeckuMm Dypbe-aHalIu30M SBIISIFOTCS. . .

15. YcranoBuTe cooTBeTCTBHE (DOPMYIIBI CBOMCTBY BEMBIIET-aHATIN3a
{ a b } a) JIMHEHHOCTH

. 1
W[S(t/ag)]=—W
ay

k]

dy dy

H"[d,mS]=(_1]m JS(”({;”["Pab(”]dﬁ 6) CJIBHT

2. —a




3 W [aS, ()] + BS, (1)) = aWi(a,b) + BWs(a.b) B) MacIITa0MpOBaHHe

4 Wit=bo]=W[ab—by] r) nuddepeHnuposanme

IlIkana oyenusanun: 6anibHAas.

Kpumepuu oyenusanusn:

Kaxnprit  Bompoc (3amaHue) B TeCTOBOM (¢opMe OIICHUBACTCA II0
JUXOTOMHUYECKOH IIIKaje: BEIITOJHEHO - 1 0ajI, He BBINOJIHEHO - (0 0aJUIoB.

[TpumenseTcs cnemyromas mKaina nepeBoaa OaJlJIoB B OIICHKY IO 5-0auTbHOMN
IIKaJjIe:

12-15 6a/1J10B — COOTBETCTBYIOT OIIEHKE «OTJINYHOY;

8-11 6a/510B — OIICHKE «XOPOLIO»;

4-7 6aJJIOB — OIIEHKE «YA0BJIETBOPHUTEILHO;

3 0aJu1a M1 MeHee — OIICHKE «HeY/A0BJeTBOPUTEIbHOY.

2 OIEHOYHBLIE CPEJCTBA JJIA TMPOMEXYTOYHOM
ATTECTALIMM OBYYAIOLUXCS

2.1 TEMbBI KYPCOBbBIX PABOT

1 HccnenoBanre 3()PEKTUBHOCTH KIacCU(PUKALMKU JBYXaJIbTEPHATUBHON
BBIOOPKH T€OMETPUIECKIMHI METOIaMH pacro3HaBanus. Bapuant 1

2 UccnenoBanune 5¢G(GEeKTUBHOCTH KIACCU(PUKALMU JIBYyXaJTbTEPHATHBHOM
BBIOOPKHU T€OMETPUIECKUMHI METOAaMH pacro3HaBaHus. Bapuant 2

3 UccnenoBanue s¢pdekTHBHOCTH KiIacCH(UKAIMKA JABYXaJIbTEPHATUBHON
BBIOOPKH r€OMETPUUYECKUMH METOIaMU pacro3HaBaHus. Bapuant 3

4 HWccnenoBanue 3¢pGHEKTUBHOCTH KIACCU(PUKAINUA JIBYyXaTbTEPHATUBHOMN
BBIOOPKHU r€OMETPUUYECKUMHI METOAaMHU pacro3HaBaHus. Bapuant 4

5 HUccnenoBanue >PGEeKTUBHOCTH KiacCU(PUKAMUA ABYXaJbTEPHATHBHOM
BBIOOPKH r€OMETPUUYECKUMH METOIaMU pacro3HaBaHus. BapuaHT 5

6 UccnenoBanue sddexkTuBHOCTH KIAacCU(DUKAIUU JIBYXaIbTEPHATUBHOU
BBIOOPKHU r€OMETPUUYECKUMH METOIaMU pacro3HaBaHus. BapuaHt 6

[/ UccnenoBanue 3(PpQPeKTUBHOCTH KiacCU(UKAUU JIBYyXalbTEPHATUBHOU
BBIOOPKHU T€OMETPUIECKUMHI METOAaMH pacrio3HaBaHus. Bapuant 7

8 UccnenoBanue s¢pdeKTHBHOCTH KiIacCH(UKAIMKA ABYXaIbTEPHATUBHON
BBIOOPKH T€OMETPUIECKIMH METOIaMH pacro3HaBanus. Bapuant 8

9 HccnenoBanune 3¢p(GEeKTUBHOCTH KIACCU(PUKALMU JIBYyXalbTEPHATUBHOM
BBIOOPKH T€OMETPUIECKIMH METOIaMH pacrio3HaBanus. Bapuant 9

10 UccnenoBanue >(h(PEeKTUBHOCTH KiIacCU(PUKAIIMHN JIBYXaJIbTEPHATUBHON
BBIOOPKHU r€OMETPUUYECKUMHI METOAaMu pacro3HaBanus. Bapuant 10

11 WUccnenoBanue >(h(PEKTUBHOCTH KiIacCU(PUKAIIMKN JIBYXaJIbTEPHATUBHON
BBIOOPKHU r€OMETPUUECKUMHI METOAaMHU pacrno3HaBanus. Bapuant 11

12 UccnenoBanue 3(h(PEKTUBHOCTH KiIacCU(PUKAIIMN JIBYXaJIbTEPHATUBHON
BBIOOPKH r€OMETPUUECKUMH METOIaMH pacro3HaBanus. Bapuant 12



13 UccnenoBanue >PQPEKTUBHOCTH KIACCHU(PHUKALUU JIByXaJbTEePHATUBHOM
BBIOOPKHU T€OMETPUIECKUMHI METOaMH pacrio3HaBanus. Bapuant 13

14 UccnenoBanune 3¢pHEKTUBHOCTH KiIacCU(PUKAIIMU JABYyXaJIbTEPHATUBHON
BBIOOPKH T€OMETPUIECKIMH METOIaMH pacrio3HaBanus. Bapuant 14

15 UccnenoBanne 3¢pHEKTUBHOCTH KiIacCU(PUKAIIMU JBYyXaJIbTEPHATUBHON
BBIOOPKHU T€OMETPUIECKUMH METOaMH pacrio3HaBaHwus. Bapuant 15

16 UccnenoBanue 3¢pHEKTUBHOCTH KiIacCU(PUKAIMU JBYXaJIbTEPHATUBHON
BBIOOPKHU r€OMETPUUECKUMHI METOAaMH pacrio3HaBaHus. Bapuant 16

17 ViccnenoBanue >QQPEKTUBHOCTH KIACCU(PHUKAIUU JIBYXaJbTEePHATUBHOM
BBIOOPKH F€OMETPUYECKMMH METOJIaMU pacnio3HaBanus. Bapuanrt 17

18 MccnenoBanue >PQPEKTUBHOCTH KIACCU(PHUKAIUU JIBYXaJbTEePHATUBHOM
BBIOOPKHU T€OMETPUUECKUMHI METOAaMH pacrno3HaBanus. Bapuant 18

19 UccnenoBanue >PQPEKTUBHOCTH KIACCHU(PUKALUU JIBYXaJbTEePHATUBHOM
BBIOOPKHU T€OMETPUIECKUMH METOaMH pacrio3HaBaHwus. Bapuant 19

20 UccnenoBanre >(PPeKTUBHOCTH KIACCU(DUKAIUU JIBYXaTbTECPHATUBHOU
BBIOOPKHU r€OMETPUUYECKUMH METOAaMU pacrnio3HaBanus. Bapuant 20

21 UccnepoBanue >(PPEeKTUBHOCTA KIACCU(DUKAIUU JBYXaTbTECPHATUBHOU
BBIOOPKHU r€OMETPUUYECKUMHI METOAaMU pacrio3HaBaHus. Bapuant 21

22 UccnenoBanne >(PPEeKTUBHOCTA KIACCU(DUKAIUU JBYXaJIbTEPHATUBHOU
BBIOOPKH r€OMETPUUYECKUMH METOIAMU pacro3HaBaHus. Bapuant 22

23 UccnenoBanne 3¢p(GEKTUBHOCTH KIACCU(PUKALUN ABYXaJlIbTEPHATUBHON
BBIOOPKHU T€OMETPUIECKUMHI METOAaMH pacro3HaBaHus. Bapuant 23

24 VccnenoBanne 3P (GEKTUBHOCTH KIACCU(PUKALNUK ABYXaJIbTEPHATUBHON
BBIOOPKHU T€OMETPUIECKIMH METOIaMH pactio3HaBanus. Bapuant 24

25 Hccnenoanne 3¢ (GEeKTUBHOCTH KIACCU(PUKALUU JABYXaJIbTEPHATUBHON
BBIOOPKHU T€OMETPUIECKUMHI METOAaMH pacrio3HaBaHus. Bapuant 25

26 UccnenoBanne >(PPeKTUBHOCTH KIACCU(DUKAIUU JBYXaJIbTEPHATUBHOU
BBIOOPKH T€OMETPUUECKUMH METOJIaMU pacrio3HaBanus. Bapuant 26

27 UccnenoBanne >(PPEeKTUBHOCTH KIACCU(DUKAIUU JBYXaTbTEPHATUBHOU
BBIOOPKH T€OMETPUUECKHUMH METOJIaMU pacrio3HaBanus. Bapuant 27

28 UccnenoBanre >(PPEeKTUBHOCTA KIACCU(DUKAIUU JBYXaTbTECPHATUBHON
BBIOOPKH T€OMETPUUECKIUMH METOJIaMU pacrio3HaBanus. Bapuant 28

29 UccnenoBanne >(PPeKTUBHOCTH KIACCU(DUKAIUU JIBYXaTbTEPHATUBHOU
BBIOOPKHU T€OMETPUIECKUMHI METOAaMH pacrio3HaBanus. Bapuant 29

30 HUccnenoBanue 3¢G(HEeKTUBHOCTH KiIacCH(UKAIMKA ABYXaIbTePHATHBHON
BBIOOPKHU T€OMETPUIECKUMH MEeTOAaMu pacrio3HaBanus. Bapuant 30

31 UccnenoBanue 3¢G(HEeKTUBHOCTH KiIacCH(UKAIMKA ABYXaJIbTEPHATHBHON
BBIOOPKH F€OMETPUUYECKUMH METOJIaMU pacnio3HaBanus. Bapuant 31

32 UccnenoBanue 3PGEeKTUBHOCTH KIIACCU(PUKALUU ABYXaJbTEPHATUBHOM
BBIOOPKH T€OMETPUUECKIUMH METOJIaMU pacrio3HaBanus. Bapuant 32

33UccnenoBanue 3>PGEKTUBHOCTH KiacCU(PUKAMUA ABYXadbTEPHATHBHOM
BBIOOPKH T€OMETPUUECKUMH METOJIaMU pacrio3HaBanus. Bapuant 33

34 UccnenoBanne 3PGhEeKTUBHOCTH KiIacCU(PUKAIUKA JBYyXaTbTEPHATUBHOM
BBIOOPKHU r€OMETPUUECKUMH METOIaMU pacro3HaBanus. Bapuant 34



35 UccnenoBanne 3¢(HEeKTUBHOCTH KiIaccu(UKAMKU ABYXalbTepHATUBHOU
BBIOOPKH F'€OMETPUYECKUMHU METOZaMH pacrio3HaBanus. Bapuant 35

Illkana oyenusanus Kypcogwvix padom (unu Kypcoewvix npoexkmoeg): 100-
OasTbHAs.

Kpumepuu oyenueanusa:

85-100 6autoB (MM OLIEHKA «OTJIHYHO») BBICTABJSCTCS OOYyYaroIieMycs,
€CJIM TeMa KypCOBOM PabOThI PaCKPHITA MOJTHO M TIIYOOKO, TIPU 3TOM YOSIUTEIIHHO
U apryMEHTHPOBAaHHO  U3JIOKEHAa  COOCTBEHHas  TO3MWIMS  aBTOpa IO
paccMaTpuBaeMOMY BOIIPOCY; KypcoBas pa0oTa JAEMOHCTPUPYET CIIOCOOHOCTH
aBTOpa K COMOCTaBICHUIO, aHAIN3Y U 000OIIEHUIO; CTPYKTYypa KypcOBOW pabOThI
YeTKass M JIOTUYHAs; M3y4eHO OOJIBIIOE KOJIMYECTBO AKTyaJIbHBIX HCTOYHHKOB,
BKJIFOYAsl  JOTOJHUTEIIbHBIC WMCTOYHUKHA, KOPPEKTHO CIENaHbl CCBHUIKA Ha
HMCTOYHUKHU; CaAMOCTOATENbHO TMOJI00paHbl yOequTeNbHbIE MPUMEPHI; OCHOBHBIC
MOJIOKEHUST  JIOKA3aHbl; cJieJJaH OOOCHOBAaHHBIM M yOETUTENbHBIA  BBIBO/I;
chOopMyIUPOBaHBl MOTUBUPOBAHHBIE PEKOMEH/IAIMH; BBITIOJHEHBI TpeOOBaHUSA K
o(opMIIeHHIO KYypCOBOI pabOTHI.

70-84 6ay110B (MM OIICHKA «XOPOII0») BHICTABIISICTCS 00YYArOIIEMYCsl, €CITH
TeMa KypcOoBOM pabOThl pacKpbiTa, CcJlieJJaHa TIOMbITKA CaMOCTOSITEIBHOTO
OCMBICJIEHUSI TE€MBbI; CTPYKTYpa KypCOBOM palOThl JIOTUYHA; M3YYEHBI OCHOBHBIC
WCTOYHUKH, PABWIEHO O(DOPMIICHBI CCHUTKM Ha NCTOYHHUKH; TIPUBEACHBI YMECTHBIC
MIPUMEPHI; OCHOBHBIE TIOJOKEHWS M BBIBOJ HOCSAT JIOKa3aTCIIbHBIA XapakTep;
C/IeJIaHbl PEKOMEHIAITNHN; UMEIOTCSI He3HAYUTEIIbHBIE TTOTPEITHOCTH B COACPKaHUN
1 (nam) opopMIIeHUH KypCOBOM paOOTHI.

50-69 6amnoB (WK OICHKA «YJAOBJETBOPHTEIBLHO») BBICTABIIICTCS
oOyyaroiemycsi, eclii TeMa KypcOoBOM palOThl pacKpbiTa HEMOJHO U (WIH) B
U3JI0)KEHUH TeMbl UMEIOTCSI HEJIOYEThl M OLIMOKW; OTMEYAIOTCS OTCTYIUICHHUS OT
PEKOMEHJIOBAaHHOW CTPYKTYpPhl KYpPCOBOM pabOThl; KOJWYECTBO M3yUYEHHBIX
HMCTOYHUKOB MEHEE PEKOMEHTyeMOr0, C/IeJaHbl CChUIKM Ha NCTOYHUKH; TIPUBEICHBI
camble OOIIMe MPUMEPHI UM HEJOCTATOYHOE MX KOJIMYECTBO; BBIBOJ CJEJIaH, HO
UMeeT MPU3HAKUA HETOJHOTHl M HETOYHOCTH; PEKOMEHJIAIUU HOCIT (HOpMabHBIN
XapakTep; MMEIOTCS HENO0YEeThl B colepkaHuu U (win) opOpMIIEHUH KypCOBOM
paboTHI.

0-49 6annoB (WM OICHKA «HEYJIOBJETBOPHUTEIbHO») BBHICTABIIACTCS
oOyyJaroiemMycsi, €ciii TeMa KypcoBOU padOThl HE PACKPhITA U (WJIM) B U3JIOKEHUU
TEMbI UMEIOTCS TpyOble OLIMOKHU; CTPYKTypa KypCOBOM pabOThl HEUETKas WA HE
OTIpeeNsieTCs] BOOOIE; KOTMYECTBO M3yUYEHHBIX UCTOYHUKOB 3HAYUTEILHO MEHEE
PEKOMEHTyeMOT0, HEMPaBWJIBHO CJEJIaHbl CCBIIKM Ha HWCTOYHUKH WA OHH
OTCYTCTBYIOT; HE TPHUBEIACHBI MPUMEPHl WM TPHUBEACHBI HEBEPHBIC MPHUMEPHI;
OTCYTCTBYET BBIBOJI WJIM aBTOP HCHBITHIBACT 3aTPYJAHCHHUS C BBIBOJIAMU; HE
coOmroatoTest TpeboBaHus K 0(OPMIICHUIO KypCOBOM PabOTHI.

2.2 BAHK BOIIPOCOB H 34AJJAHHH B TECTOBOH ®OPME

1 Bonpocsl B 3akpbITOi (hopme.



1.1 KakoMy 3aKkoHy pacnpeleieHusi CIy4alHOW BEIMYHMHBI COOTBETCTBYET
rpaduk?

Mx X

a) HopmansHomy

b) JlJornopmaabHOMY

1.2 Kakoif COBOKYITHOCTH — OAHOPOJHON MM HEOAHOPOTHONW COOTBETCTBYET
JTaHHas TucTorpamma’?

F(X) ]

o
r
S,

A

a) OgHOpOIHAs BBIOOPKA

b) HeoanopoaHas BeIOOpKa

c) CreneHb CUMMETPUYHOCTH pAacHpeeieHUs 3HAYeHUM CiydailHOM
BEJIMYHHBI

d) ITnoTHOCTE pacnpeaeaeHus CIIyIaiiHON BEITMYUHBI

1.3 MaHumymasmus ¢ U3BMEPEHHBIMU XapaKTEPUCTUKAMH N3Y9aeMOT0 00BEKTa
(00BEKTOB) ATO

a) KonnyectBennas oopaboTka

b) KauectBennas o6paboTka

1.4 Cnioco0 npenBapuTeIbHOTO TPOHUKHOBEHHS B CYIIIHOCTh OOBEKTA IMMyTEM
BBISIBJICHHSI €T0 HEU3MEPSEMBIX CBOMCTB Ha 0a3e KOJMYE-CTBEHHBIX JAHHBIX OTO

a) KauectBennas o0paboTka

b) Cpenuue 3HaueHus

c) KonnyectBennas oopadboTka

1.5 TlepBuunas 06paboTKa 3TO

a) YmnopsjpounBaHue HHPOpMAIMK 00 OOBEKTe M TMpeaMeTe H3ydeHUS,
MOJTyYEHHOW Ha YMIIUPUIECKOM dTaIe UCCIeIOBaHUS

b) CraTucTrueckuii aHAJIM3 UTOTOB UCCIICIOBAHHMS

1.6 Ha xakoM puCyHKe M300pakeHa HUKINYECKas CBepTKa?



i

a)a
b) 6

1.7 Ha kakoM pUCYHKE U300paK€H UIealbHbIN Iepenaj ipKoCTH?

lopissonTassumi ToprsorTaibHui
NPODIAL HPROCTH HPOYPIILL HPROCTI

a) 0)

a)a

b) 6

1.8 /l1a BeruMceHUs: MOYJISl TPAAMEHTa MOKHO HCIIOIb30BaTh PA3HOCTH

a) [leprieHAMKyYISIPHBIX HAITPABICHHIA

b) [MapannensHBIX HANIPABICHUIA

1.9 Onpenenenue pasHoctu Gpopmupyercs 1ByMs GrIbTpaMu ¢

a) KoHeuHoii UMMy IbCHOM XapaKTepUCTUKOM

b) BeckoHe4yHOI UMITYJTECHON XapaKTePUCTUKOM

1.10 HenpepsIBHYIO IIKaJly MTHOBEHHBIX 3HAUCHWH U CUTHaJa pa30MBaloT Ha
N UHTEPBAJIOB, Ha3bIBAEMBIX IIIaraMy KBAHTOBAHUS

a) lllaramu KBaHTOBaHUS

b) Illaramu KoaMpOBaHMUS

1.11 [ns ycTpoMcTB OOHApy>KEHHsS ONTUMAaJbHBIE QUIBTPHI JIOJHKHBI
o0ecneunThb

a) MakcuMyM OTHOIIICHUSI CUTHAJI/TIOMEeXa

b) MuHEMYM OTHOIICHUS CUTHAJ/TIOMEXa

1.12 Jlna ycTpoiCTB U3MEpEHUsl ONTUMAaIbHbIE (PUIIBTPHI TOJKHBI OTBEYATh
KPUTEPUIO

a) MuHuMyMa CpeIHeKBaAPAaTHUCCKON MOrPEIIHOCTH

b) Makcumyma cpeHeKBaApaTHUECKON OrPEITHOCTH

1.13 OuH U3 MeToa CHHTE3a ONTHUMAIBHOTO (PHIIBTPa ATO



a) BpemeHHoii

b) Kpaegoii

¢) YacroTHoit

1.14 OnuH U3 METOJ1a CUHTE3a ONTUMAJIBHOTO (hUIIBTPA ATO

a) CriekTpasibHbIN

b) Kpaegoii

) YacToTHbIi

1.15 CrnekrtpanbHas MIOTHOCTh peBEpOEPAIIMOHHON MOMEXH COBIAIAET CO
CIEKTPAIBHOU INIOTHOCTHIO

a) 3OHIUPYIOIIETO CUTHAIa

b) CriekTpaibHOTO CHTHAIa

1.16 Omubka nepBoro poja COCTOUT B TOM, YTO

a) ['mmore3a oTBepraeTcs, KOra Ha caMOM JieJie BepHa

b) 'mnoTe3a oTBepraeTcs, KOraa Ha CaMOM JICJIC SBJISICTCS JIOKHOM

1.17 Kakyro CcBs3b MEXIy NpH3HaKaMU X W Y TIOKa3bIBaeT JIaHHBIN
KOPPEISIIIMOHHBINA Tpaduk?

¥y Y (} L

¥

X
a) [TomoXuTEeNbHYI0 KOPPEISIIUOHHYIO CBS3b
b) OTpunaTebHyI0 KOPPEISIIHMOHHYIO CBSI3b
) OTcyTCTBHE CBS3H
1.18 Kakyoo cBs3b MEXKIy NpH3HaKaMHd X W Y TIOKa3bIBaeT JIAHHBIM
KOPPEISLUOHHBIN rpaduk?

X

L 3

X
a) OTpHIIATEIFHYIO KOPPEIAIUOHHYIO CBSI3b
b) [TonoXkuTENBHYIO KOPPEISIIMOHHYIO CBS3b
¢) OTcyTCcTBHE CBSI3U
1.19 lanHslif pucyHOK OTOOpaXkaeT



axz f,

e e e e

a) ['paduueckoe mpeacTaBicHUE rPaUeHTa

b) I'padmueckoe npepcraBicHue GyHKIIUN

¢) 'padmueckoe npejpcTaBieHUE TCHA

1.20 B omepatope Cobena HCIOIB3yeTCsl BeCOBOM KOADOUIMEHT ... s
CPEIHUX AIIEMEHTOB

a) 2

b) 1

¢) 0,5

1.21 Tpomecc nmpeoOpa3oBaHMs OTCYCTOB CUTHAJA B YHUCIIa HA3bIBACTCS

a) KOJMPOBaHUEM

b) KkBaHTOBaHKEM I10 YPOBHIO

C) oudpoBKoi

1.22 OTpe3ok BpeMEHU MEKy COCETHUMHU BEIOOPKAMH HA3bIBAIOT

a) 11aroM JMCKpPETH3AIMH

b) marom orudpoBku

C) 1IaroM KOJWPOBaHHUSI

1.23 OauHOYHBIN CHTHAN CIOKHOW (POPMBI CO CIyYallHOW aMIUTMTYAON H
¢azoil Ha3bIBaETCS

) ApYKHO (DIYKTYHPYHOIIUM

b) ciydailinbim

C) CIIOKHBIM

1.24 D¢ dexTrBHAS OIIEHKA — OLIEHKA, HMEIOIIAsi Ha3bIBACTCS

a) HAMMEHBIITYIO JUCIIEPCHIO U3 BCEX BO3MOXKHBIX OICHOK

b) HanOOMBIITYIO JUCTIEPCHIO U3 BCEX BO3MOXKHBIX OICHOK

C) HAUMEHBIITYIO BEPOSATHOCTh M3 BCEX BO3MOKHBIX

d) HanOOJBIYIO BEPOSITHOCTD U3 BCEX BO3MOYKHBIX

1.25 NuTtepBan Mexay ypOBHSIMH KBAaHTOBAHUS HA3bIBACTCS
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a) 0)
a) IIaroM KBaHTOBaHUs
b) nepromom KBaHTOBaHUS
C) IJUHOM KBAHTOBAHHMSI
126 C moMOmpBIO KAKOTO  MaTeMaTHYECKOI0  aHajau3a

KJ1acCu(UIIMPOBATh OOBEKTHI U MTPU3HAKU?

a) Knacreproro ananusa

b) KoppemnsuuronHoro ananusa

C) PerpeccronHoro ananusa

d) Tpeng-ananusza

1.27 Yro xapakTepusyer yactora?

a) YHCIIO TOSIBJICHHSI COOBITHIN B CEPUH UCTIBITAHHIA
b) xoaMuecTBO TOUEK HAOIIIOACHHUS

C) CyMMy BCeX 3HAUYCHUU CITYYaiiHON BEJTMYUHBI

d) makcumanpHOE 3HAUYCHUE CITYYaHON BETHYHNHBI
1.28 Yro xapakTepusyer dKciecc?

a) Mepy oCTpOTHI rpaduka HYyHKIMH IUIOTHOCTH PACIIPEIEICHUS
b) Mepy pazbpoca 3HaYCHHI CIyJaitHON BETHUNHBI
C) CTeMeHb CHUMMETPHUYHOCTH pAaCHpeCIICHHS

BCJIIMYMHBI

d) mIoTHOCTE pacmpeeieHus CIyJailHON BEIMIHHBI

MOXHO

3HAYEHUU CIIy4YalHOU

1.29 C nomormipio Kakoro MaTeMaTHIECKOT0 aHaJInu3a MOKHO yCTaHABIIMBATh

MapHBIE CBSI3U MEXKy TPU3HAKAMMU?

a) Koppensimontoro ananusa

b) Knactepnoro ananu3sa

C) PerpeccuonHoro ananmsa

d) Tpenn-ananusa

1.30 Kak HaspIBaeTcs TaHHBIN Tpaduk?

F(x),%

a) 'mcrorpamma



b) Kymymnsita

c) Kpyroas nuarpamma

d) «muk ¢ ycamm»

1.31 ®opmyna npsimoro npeodpazoBanus Pypbe 3TO —

X(jm,b)= J;x(f)w(r —b)e "dt
a) 1

w{rna,b):L\p ﬂ
a

5) va '\ a

1.32  [duckpeTHoe  BeMBieT-TIpeoOpa3oBaHUE  IO3BOJMJIO  CO3/aTh
3¢ (dEeKTUBHBIE AITOPUTMBI CXKATHA H300paKEHUH, KOTOphIE, B YAaCTHOCTH,
UCTIOJIb30BaHbI B CTaHAApTE

a) JPEG2000

6) JPG1000

c) PNG1500

1.33 CnenmanbHbIe TTAKETHl PACIIUPEHUS IO BEHBIETaM BKIFOUCHBI B

a) MathCAD

0) MATLAB

C) BCE BEPHO

2 Bonipocbl B OTKpBITOIi (hopme.

2.1 3aBepiuTe NpeIoKeHHE:

JluneiiHasg TpaHchopMalMs BEIUMYMH TMpPU3HAKA, NPU KOTOPOHU CpenHss
BEJIMYMHA PACIIPEAEICHUS ONPENEICHHOrO MPU3HAKa CTAHOBUTCS PAaBHOM HYIIO —
3TO...

2.2 3aBepuinTe MpeioKeHUe:

[lepexon k apyromy macmtaby Ha3bIBaeTCH. . .

2.3 3aBepinTe IpeIoKeHHE:

CraTucTrueckoe pemiaromiee MpaBWIO, OOECTIEYUBAIONIEE MHHUMYM
CPEIHETO pUCKa PEIIeHus — 3TO. ..

2.4 3aBepuInTe MpeioKeHUE:

Ecnu oH BbliepKMBaeTCs MOCTOSSHHBIM BO BCEM JMaNa30He MPeoOpa3oBaHus,
JTUCKPETU3ALIHSI CUUTACTCS. . .

2.5 3aBepiuTe NpenoKeHNe:

OunbTp, OTHOUICHHE CUTHAJ/TIOMEXa Ha BBIXOJIE KOTOPBIX JIMIIbL HEMHOIO
MEHBIIIE ONPEEICHHOTO 3HAUECHU S, HAa3bIBACTCH. ..

2.6 3aBepiuTe NpeoKeHHE:

C nomouipto Kputepuss @uiepa CpaBHUBAIOTCA TakKWe NapaMeTphbl
pacupeneneHus Ciy4anHoN BEJIUYUHEI, Kak. ..

2.7 3aBepiiuTe MpeIoKEeHHE:

C mnomompto kputepus CThIOACHTa CpPaBHUBAIOTCS TaKHe MapaMeTphl
pacupeneneHus Ciy4anHoN BEJIUYUHEL, Kak. ..

2.8 3aBepiiuTe MpeIoKeHHE:

Curnai, TUCKPETHBIM KaK TI0 BpEMEHH, TaK U 10 aMILIUTYE Ha3bIBaeTCA. . .



2.9 3aBepuiuTe npesioKeHue:

YacTtoTa B35ATHUS OTCUETOB HEMPEPHIBHOTO BO BPEMEHU CHUTHAJA MPHU €ro
JUCKpeTH3aluu (B YaCTHOCTH, aHAJIOro-IU(POBBIM  MPeoOpa3oBaTEIIEM)
Ha3bIBACTCH. ..

2.10 3aBepiuTe npeioKeHue:

JIto60e konebanue win J000e NepuogNIeckoe U3MEHEHHE — 3TO. ..

2.11 3aBepiuTe npeioKeHue:

O06paboTka curHasna, KOTOPBIH SBISETCS MPOU3BEICHUEM WUJIH CBEPTKOM IBYX
CUTHAJIOB Ha3bIBAETCH. ..

2.12 3aBepuinTe MpeagoKeHue:

MrHoBEeHHbIE 3HAUECHHS TUCKPETHOIO CUTHAIA HA3bIBAKOTCA. ..

2.13 3aBepmmmTe MpeIoKeHNE:

CurHansl, onpenensieMble (yHKIMEH HOMEPA BBIOOPKH N, HA3bIBAIOT. ..

2.14 3aBepuTe npeioKeHue:

JIuHelHbIl K03()PUIHMEHT KOPPENSILIMU ONPEeIeT TECHOTY CBA3H MEXKIY
npusHakaMu X 1 Y, €CJIU CBA3b. ..

2.15 3aBepiuTe npeioKeHue:

Ecnu Bnusiaue ¢pakropa X Majuo OCI0KHSAET JEHCTBUEM JPYTUX PaKTOPOB, TO
3aBUCUMOCTb MEXTY Y U X SIBISIETCS. . .

2.16 3aBepiuTe npeioKeHue:

VYpaBHeHUE, CBA3BIBAIOIIEE YCIOBHYIO CPEAHIOD CO 3HAUYEHUEM (PAaKTOPHOTO
IPU3HAKa, HA3bIBAETCS YPABHEHUEM. . .

2.17 3aBepinTe MpeagoKeHue:

JIuHus, TOCTpOEHHAS IO YPABHEHUIO PEIPECCUU, HA3BIBAETCH. ..

2.18 3aBepinTe MpeagoKeHue:

HccnegoBanue, MpOBOAMMOE Jisi TOJATBEPKACHUS WM OMPOBEPKEHUS
THUIIOTE3bl O CTATUCTUYECKOM CBS3M MEXJYy HECKOJBKUMH (IByMsS Hu 0Ooiiee)
NIEPEMEHHBIMHU HA3bIBAETCH. . .

2.19 3aBepmmTe npeioKeHue:

Bxopasmuii B BeIpakeHUsT MHOXUTEIb Wk, paBHBI 10 MOIYIIO €IUHHUIIC,
Ha3bIBAIOT. ..

2.20 3aBepinTe MpeanoKeHue:

CnekrpasibHyt0 MIOTHOCTH MomHocTd (CIIM) cnydaitHoro curhaia B
COOTBETCTBHHM C TeopeMor BuHepa-XHnHUNHA ONPEIETSIOT. . .

2.21 3aBepinTe MpeagoKeHue:

[ToHmKEeHNE 4acTOThl JUCKPETU3AllMU Ha3bIBAIOT. ..

2.22 3aBepinTe npeioKeHue:

CucrteMbl HUCXOASUIEH TUCKPETHOM CHUCTEMBbI M BOCXOJAIIECH IUCKPETHOM
CUCTEMBI SIBJISIFOTCA. . .

2.23 3aBepinTe MpeioKeHue:

JUi BbIIETICHUS TPAHUIL M300paXKEHUs UCTIONb3YIOT MPeoOpa3oBaHue. . .

2.24 3aBepmuTe npeioKeHue:

Uwuco nosBieHus: COOBITHI B CEPUU UCTIBITAHUM XapaKTEepPHU3yeT. ..

2.25 3aBepuinTe NpeioKeHue:



3aBHUCHUMOCTb, TpPHU KOTOPOM KaXIOMy (DUKCHPOBAHHOMY 3HAYCHHIO
HE3aBUCUMOI mepeMeHHO X COOTBETCTBYET HE OJHO, & MHOXXECTBO 3HAYEHUU
nepeMeHHoM Y Ha3bIBaeTcs. ..

2.26 3aBepmuTe MPEIJIOKEHHE!

Jluneitnast TpaHcopMalus BEJIMYUH MpU3HAKA, TPU KOTOPOU CpeIHSs
BEJIMYMHA PACTIPECIICHHS] ONPEACICHHOIO MPU3HAKA CTAHOBUTCS PABHOM HYJIIO —
3TO...

2.27 3aBepuute NpeaioKEeHUE:

[lepexon k gpyromy macimtaOy Ha3bIBaeTCA. . .

2.28 3aBepuiuTe NpeaioKEHUE:

CraTucThueckoe pemiaroliee MpaBWiio, O00ecleyrBaroniee MHUHUMYM
CPEIHET0 pUCKa PelIeHus — 3TO. ..

2.29 3aBepuuTe NpeaAIOKEHUE:

Ecnu oH BeIIEpKUBaETCS TOCTOSHHBIM BO BCEM JIMAINAa30HE MPeoOpa3oBaHus,
JTUCKPETU3ALMSI CUUTACTCH. . .

2.30 3aBepmuTe NpeAIOKEHUE:

OunbTp, OTHOLIEHHE CUTHAJ/TIOMEXa Ha BBIXOJIE KOTOPBIX JIUIIb HEMHOTO
MEHBIIIE ONPE/EIIEHHOT0 3HAaUEHNUs1, HA3bIBAETCH. . .

2.31 Ha npoTsokeHUH MHOTUX JIECATUIIETUNH OCHOBHBIM CPEACTBOM aHAIW3a
peanbHbIX (PU3HUECKUX MPOIIECCOB, B TOM YHCIIE CIIyYalHbIX, SIBJSUICA ...

2.32 Ucnonb30BaHre OKOHHOTO MpeoOpa3oBanus Oypbe SABISETCS OAHUM U3
crioco0O0B MOJy4YeHUSI UHPOPMALIUH O ...

233 Jlns Toro YTOOBI TOMYYUTh TMpeAcTaBiIeHHE 00 HM3MEHEHUH
CTHIEKTPaNbHOW XapaKTEPUCTUKH IO BPEMEHH, MapaMeTpy CIBHra b 3amaroT
MOCIIEI0BATEIbHO 3HAYCHHUS . ..

2.34 TTpu Be1OOpE OKOHHOW (PYHKIIMU UCTIONB3YIOTCS ...

2.35 OCHOBHBIMH TPEUMYIIECTBAMHU BEUBJIET-aHAJIN3a [0 CPABHEHUIO C
kjaccuueckuM Dypbe-aHaIu30M SBISIOTCA. . .

3 Bomnpochl Ha yCTaHOBJIEHHE NOCJI€0BATEILHOCTH.

3.1 VYcranoBuTe cioBa B TPaBUIBHOM TMOCIEAOBATEIBHOCTH, YTOOBI
MOJIYYHJIOCH OTIPEJIEIICHUE COTJIACOBAHHOTO (PHIIBTpA.

1.) Ha BBIXO/IE KOTOPOTO

2.) MaKCUMAaJIbHO BO3MOKHOE

3.) MUHEHHBIH QUIBTP,

4.) OTHOIIICHUS

5.) nukoBoe

6.) 3HaucHHE

7.) curHa/momexa

8.) mony4aercs

3.2 YcTaHOBHTE CI0BA B MPABWIILHOM MOCIEA0BATEILHOCTH, YTOOBI OTBETHUTH
Ha cienytomuii Borpoc: st yero cimyxkut CiekTpanbHbIi CUHTE3 QUiIbTpa?

1.) Ha done

2.) IS BBIACIICHUS

3.) myma



4.) curHaia

5.) KOppeIMPOBAHHOTO

3.3 VYcraHoBUTE cCIOBa B TPABWIBHOW IOCIEIOBATCILHOCTH, YTOOBI
NPOAODKUTH CIIEAYIOIIee MPeIIoKEeHNE: Y BEINUYeHNE MTUPUHBI CIIEKTPa CUTHaa
IIPU HEM3MEHHOM M3JTydaeMOi MOITHOCTH TPUBOJMNT K. ..

1.) criekTpanbHOM

2.) YMEHBIIICHHIO

3.) WIOTHOCTH

4.) 3HaYCHUH

3.4 VYcraHoBUTE CJOBa B TIPABWIBHOW TOCIEAOBATCIIBHOCTH, YTOOBI
NOJMYYWJIOCh TPaBUIO, C TIOMOINBIO KOTOPOTO ONpEACNSeTCS  3HAYMMBIA
KO3 GUITUEHT KOPPETISAIUH.

1.) GombIe

2.) 3HAYCHUS

3.) KpUTHYECKOTO

4.) ko3 urueHT

5.) koppensuuu

3.5 VcraHoBuTe cioBa B TPAaBWIBHOW IOCIEIOBATCILHOCTH, YTOOBI
MIOJTyYHIIOCh TIPABUJIO, C MTOMOIIBI0 KOTOPOTO TPOBEPSIOT TUIIOTE3Y O PaBEHCTBE
JIACIIEPCUH.

1.) ®umepa

2.) TabJIMYHOTO

3.) 3HaueHus

4.) ecru KpUTEpUi

5.) MeHbIIIe

3.6 VYcraHoBuTe cClOBa B TIPABWJIBHOW TOCIEAOBATCIBHOCTH, YTOOBI
HOJYYHIIUCh COOTHOIICHUsT Mexay momoit (Mo), menuanoni (Me) u cpemHuM
3HAYCHUEM ClydaitHo! BennyuHbl (MX), KOTOpbIe HAOIIOIAFOTCS TPH HOPMATBHOM
pachpeeiieHIH.

1)=

2.) Me

3.) Mo

4.) Mx

5)=

3.7 YcraHOBUTE CJOBa B TIPAaBWJIBHOW TOCIEAOBATCIBHOCTH, YTOOBI
MOJYYMJIMCh COOTHOIIEHUsT Mexay momoit (Mo), memuanoit (Me) u cpenHuMm
3HaYeHUEeM ciiydaiiHoW  BenmmuuHbl  (MX), KOTOpbhie HAOIIOAAIOTCS  IpH
JIOTHOPMAJIBHOM PAacIipeIeTICHHUH.

1.) Mx

2.) >

3.) Mo

4.)>

5.) Me

3.8 VYcraHnoBuTe cioBa B TPABWIBHOM TMOCIEAOBATEIIBHOCTH, YTOOBI
3aBEPIINTH CIeayollee npeainoxenue: Yacrora HaiikBucra pasHa. ..



1.) yacTOTHI

2.) MOJIOBHHE

3.) IUCKpeTU3aIuH

3.9 VYcraHoBuTe cloBa B TPABWIBHOW IOCIEIOBATEILHOCTH, YTOOBI
MOJTyYHJIOCH OTIPEICIICHUE TIOHSATHS «OTHOIICHUE MPABOMIOT00MS.

1.) IByX THIOTE3

2.) OTHOIIICHHE

3.) pactipeecHus

4.) utoTHOCTEH

3.10 VYcranoBuTe ci0Ba B TPABWIBHOW TOCIEAOBATEIIBHOCTH, YTOOBI
3aBEpIINTH MpeaniokeHue: PekypcuBHbIN THPPOBOM QPUIBTP UMEET. ..

1.) UMITYJIECHYTO

2.) XapaKTEePUCTHKY

3.) OECKOHEUYHYIO

3.11 VcraHoBuTe ci0Ba B MPaBUIBHOM TMOCHEAOBATEIILHOCTH, YTOOBI
3aBepIIUTh MpemiokeHue: OMHOPOAHOE TOJie HA3bIBACTCS H30TPOIHBIM, €CIIH
byHKIHS. ..

1.) 1 He 3aBHCUT

2.) 3aBUCHT

3.) TOJIBKO OT

4.) OT HaIpaBIICHUSI

5.) paccTostHuS

3.12 YcraHoBWTE CjOBa B TPAaBHJILHOW ITOCIIECIOBATCILHOCTH, YTOOBI
3aBepIIMTH npeiokenne: CiydaiiHOe 10JIe Ha3bIBaCTCS OAHOPOIHBIM B IIUPOKOM
CMBICIIE, eci ero Mat. OKugaHue. . .

1.) oT KoOpaAUHAT

2.) HE 3aBUCHT

3.) B IPOCTPAHCTBE

3.13 VYcraHoBuTe ci0Ba B TPABUWIBHOM TOCIEAOBATEIILHOCTH, YTOOBI
3aBEpIINTH MPEIIOKEHUE: Y PaBHEHNUE PETPECCUN OTHICKUBACTCHL. . .

1.) kBagpaToB

2.) HAUMCHBIITUX

3.) MeToOM

3.14 VYcraHoBuTEe ClIOBa B TPABWJIBHOW TIOCIEAOBATCIIBHOCTH, YTOOBI
3aBepIIMTh Mpemaoxkenue: OOmmas aucnepcus pe3yJbTaTUBHOTO MPH3HAKA — 3TO
Mepa KOJIeOJIEMOCTH Pe3yIbTATUBHOTO MPU3HAKA IO/ BO3JICHCTBUEM. ..

1.) BIHSIOIIUX

2.) pe3yabTaTUBHOTO

3.) Bcex (akTopoB,

4.) Ha U3MEHCHHE

5.) mpu3Haka

3.15 VYcraHoBuTe ciOBa B TPABHIBHOW ITOCIIECIOBATCILHOCTH, YTOOBI
3aBepIINTh MpeIokeHne: OcTarodHas TUCTIEPCHs Pe3yIbTATUBHOTO MPU3HAKA —
9TO Mepa KoJIeOIeMOCTH IPpU3HAKa TI0]] BO3JCHCTBHEM. . .

1.) dbakropos



2.) TOJBKO

3.) cirydalHbIX

3.16 YcraHoBuTE ClIOBa B IPABIIILHOM TIOCTIEIOBATEIIFHOCTH TAKUM 00pa3oM,
9TOOBI TIOTYYUIIOCH OTIPEIeTICHUE 3a1aUl PErPECCHOHHOTO aHAIN3A.

1.) opmsl cBsI3H

2.) ¥ pe3yJIbTaTUBHBIMH

3.) nIpu3HaKaMu

4.) onpenereHue

5.) Mexy GakTOpHBIMH

3.17 YcranoBuTe Ci0Ba B IPAaBHJILHOM MOCIIEI0BATEIBHOCTH TAKUM 00pa3oM,
YTOOBI 3aBEpPLIUTH CleAyroniee mnpenioxenue: CormacHO METONy HAaMMEHbBIIUX
KBaIPaTOB HAaWIyUllIel annpoOKCUMHUPYIOLIENH KpUBOW OYyIET Ta, 111 KOTOPOH. . .

1.) oT BEIpaBHEHHBIX

2.) OTKJIOHCHUH OpJIUHAT

3.) cymMma KBaJipaToB

4.) OyieT MUHUMAJIBHOM

5.) SMIUPUYIECKHUX TOYCK

3.18 VYcraHoBuTe ciOBa B MPaBUWIBHOM TMOCHEAOBATEIILHOCTH, YTOOBI
MOJIYYHJIOCH OTIPEICIICHIE CUCTEMbl HOPMAJIbHBIX YPaBHEHUH.

1.) ypaBHEHHsI perpeccuu

2.) cucreMa

3.) ypaBHeHUit

4.) niis onpeneneHus

5.) ko3 duIHeHTOB

3.19 VYcranoBute cioBa B TPABWIBHOW TIOCIEAOBATCIIBHOCTH, YTOOBI
3aBEPIINUTH CIEAYIOLIEE NPEAIOKEHUE: [JUCKPETHBIN CUTHAT MOKHO BBIYHCIIUTH 110
€ro CIIEKTPY B OCHOBHOM I0JIOCE YACTOT C MOMOILBIO. ..

1.) ®ypoe

2.) 00paTHOTO

3.) npeobpazoBaHusI

3.20 VYcraHoBUTE cCiOBa B TPABWIBHOM TOCIEAOBATEIILHOCTH, YTOOBI
3aBEpIINTh Ccieayromee mnpemioxkenue: llepenarounoir (QyHKIMEH IUCKpPETHOU
CUCTEMBbI Ha3bIBAETCHL. . .

1.) curHayioB

2.) CHCTEMBI

3.) BBIXOJIHOTO ¥ BXOJHOT'O

4.) Z- obpazoB

5.) oTHOIICHUE

3.21 VYcraHoBuTe cloBa B TMPaBWIHHOW IMOCIEAOBATEILHOCTH, YTOOBI
3aBEpIINTh creayromee mnpepioxenue: [lepematounsie QyHKIUU 1TUOPOBBIX
(GUIBTPOB HAXOASTCS C TIOMOIIIBIO

1.) BpeMeHHOM

2.) CBEpPTKH

3.) IUCKpETHOM



3.22 YcTaHOBUTE CJIOBA B PAaBHJIbHOM MOCIIEI0BATEIBHOCTH TAKUM 00pa3oM,
4yTOOBI 3aBEPIIUTH Clieaytoliee npeoxenue: [lonocoBbie aHAIM3aTOPBI CIIEKTpPA C
KBaJIpaTypHOH 00pabOTKOM CUTHAJIOB OCHOBBIBAIOTCS HA OIPE/ICIICHHUMU. . .

1.) KpaTKOBPEMEHHOTO

2.) dypoe

3.) npeoOpa3zoBaHus

3.23 YcTaHOBUTE CII0BA B PABMWIILHOW MOCIEI0BATEIBHOCTH TAKUM 00pa3oM,
yTOOBI 3aBEPIINUTH CIEAYIONIEE MpeaiokeHue: BocCcTaHOBIEHHE WM CUHTE3
CUTHAJIOB TI0 WX KPAaTKOBPEMEHHOMY TMpeoOpazoBaHuio Dypbe OCYIIECTBISETCS
METOJIOM. ..

1.) BBIXOOB

2.) bunpTpoB

3.) CcyMMHpOBaHUS

4.) rpeOCcHKU

3.24 YcTaHOBUTE CIIOBA B IPABMWIILHOW MOCIIE0BATEIBHOCTH TAKUM 00pa3oM,
4YTOOBI 3aBEPIIUTH CIIEAyIoIIee npe/ioxenue: [1onocoBbie aHAIM3ATOPHI CIIEKTpPA C
KBaIpaTypHOH 00pabOTKOM CUTHAJIOB OCHOBBIBAIOTCS HA OIPE/ICIICHUMU. . .

1.) KpaTKOBPEMEHHOTO

2.) dypnbe

3.) npeobpazoBaHMsI

3.25 YcTaHOBUTE CIIOBA B IPABUIIBHOU TIOCIIEOBATEIIBHOCTH TAKUM 00pa3oM,
yTOOBl 3aBEPIIUTH CIEAYIONIee MpeaokeHue: BocCTaHOBIIEHHE WM CUHTE3
CUTHAJIOB TI0 WX KPAaTKOBPEMEHHOMY TMpeoOpa3oBaHuio Dypbe OCYIIECTBISETCS
METOJIOM. ..

1.) BBIXOOB

2.) bunbTpoB

3.) cyMMHpOBaHHUS

4.) rpeOeHKH

3.26 YcTaHoBUTE CIIOBA B IPABUIILHOW MOCIIE0BATEIIBHOCTH TAKUM 00pa3oM,
9yTOOBI 3aBEPIINTH clieaytomee npeaioxenue: [lpumenenue 1D niis BeraucaeHus
orleHok AK® u BK® no peanuzanusM cuUrHajga KOHEYHOM JIJIMHBI OCHOBBIBAETCS
HA...

1.) u cBepTKOI

2.) CBSI3U

3.) Mexy

4.) xoppensiuei

3.27 VYcraHoBUTE cCJOBa B TMPaBWIbHOM TOCJIENOBATEIHLHOCTH, YTOOBI
3aBEPIIUTH CIEAYIOUIEE MPENIOKEHUE: JIMCKPETHBIN CUTHAT MOYXXHO BBIYMCIIUTD I10
€ro CIIEKTPY B OCHOBHOM M0JIOCE YAaCTOT C MOMOIIIBIO. ..

1.) ®ypne

2.) obpaTHOTO

3.) npeobpazoBaHus

3.28 VYcraHoBUTE ClIOBa B TPABWIBHOW IOCIEAOBATEILHOCTH, YTOOBI
3aBEpIINTh Cieayromee mnpemioxkenue: llepenarounoit (QyHKIMEH IUCKPETHOU
CUCTEMBbI Ha3bIBAETCHL. . .



1.) curnanos

2.) CUCTEMBI

3.) BBIXOJJHOTO ¥ BXOJTHOTO

4.) Z- obpazoB

5.) OTHOIIICHUE

3.29 VcraHoBuTEe clIOBa B NPABWIBHOW MOCIEAOBATEILHOCTH, YTOOBI
3aBEepIINTh cieaymoliee mnpemioxkenue: Ilepemarounsie (QyHKIMU 1UGPOBBIX
(GUIBTPOB HAXOAATCS C TTOMOIIIBIO

1.) BpeMeHHOMI

2.) CBEpTKH

3.) AMCKpEeTHOM

3.30 YcranoBuTe ca0Ba B IPAaBUIbHOM MOCIEA0BATEIBHOCTH TAKUM 00pa3oM,
yTOOBI 3aBEpUINTH Clleytoniee npeaioxenne: [1onocoBbie aHAIM3aTOPBI CIIEKTPA €
KBaJIpaTypHOH 00pabOTKON CUTHATIOB OCHOBBIBAIOTCS HA ONPEICIICHUMU. . .

1.) KpaTKOBpEMEHHOTO

2.) ®ypre

3.) npeobpazoBaHus

3.31 VYcranoBute cBoWcTBa (GYHKIMM TakuM oO0Opa3om (B MOpsaKe
BO3pAaCTaHus), 4TOOBI €€ MOKHO OBLIIO pacCMaTpUBaTh B KAUECTBE BEHBIIETA

1. Jlokanu3amust

2. OrpaHU4€HHOCTH

3. ABTOMOIENBHOCTD

4. HyneBoe cpennee

3.32 VYcTaHOBHWTE TMOCIEAOBATEILHOCTh OTIIOBCKOTO W MaTEPUHCKOTO
BEUBJICTOB OT HU3ILIETO MOPSAJIKA K BBICIIEMY MOPSIKY

or),

\y&

o(r),
W)

of l{
yi(r)

1. t 2. i 3 | t

3.33 YcraHOBUTE MPaBWIBHYIO MOCIEA0BATEIBHOCTD JEUCTBUI MPOLEAYPhI
BeWBIIET-QDUIbTpaAIIUU

a) moporoBasi 00pabdoTKa AeTATM3UPYIONUX K0P HUIIUEHTOB cD)j

0) PEKOHCTPYKIIHS

B) BeilBIIET-pa3iiokeHue curuaia s(n) 10 ypoas N

r) moaudukanus KodPEOUIMEHTOB [eTaNM3alUU BEUBJIET-PA3NOKEHUS B
COOTBETCTBUH C YCTAHOBJICHHBIMHU YCIOBHSIMH OYHCTKH

4 Bomnpochl HA YCTAHOBJIEHUE COOTBETCTBHSI.
4.1 VYcraHoBHUTE TMOCIEAOBATEILHOCTh MEXKJY Ha3BaHUSMH 3aKOHOB
pacrnpeneneHuss 1 COOTBETCTBYIOIUMH UM rpaduKamu:



A. 1) JlornopMasibHbIH

v

Mx X

b. 2) HopmanbHbIi

v

4.2 VYcraHoBUTE COOTBETCTBHE MCXKAY BHIaMHU COBOKYHHOCTGP'I )51

THCTOTPaMMaMH, KOTOPbIE MM COOTBETCTBYIOT:
F(x),% 1) HeogHopoHast BEIOOpKa

o
r
———

7

A\ 4

2) OnmHOpoIHAas BRIOOpKA
AF(x),5

4.3 YcTaHOBUTE COOTBETCTBHE MCKIY MMOHATHUAMHU U UX ONIPCACIICHUAMMU!

A. KonnaectBeHHast oOpaboTka 1) VYnopspounBanue uHbopMmaiu 00
o0ObeKTE M  TMpeaMeTe  HU3yuYeHus,
NOJyYeHHOW Ha 3MIHMPUYECKOM 3Tare
UCCJIEIOBAHUS




b. KauectBennas o0paboTka 2) CraTHUCTUYECKHH aHaJIu3 HTOTOB

MCCIIEI0BAHMS
B. IlepBuunas o6paboTka 3) Manunynsnuss ¢ HU3MEPEHHBIMH
XapaKTepUCTHKaAMU U3y4aeMoro
00beKTa (00BEKTOB)
I'. Bropuunas o6paboTka 4) Croco0 [IPEIBAPUTEITLHOTO

MIPOHUKHOBEHUSI B CYIIHOCTh OOBEKTa
MyTeM BBISBJICHHUS €r0 HEU3MEPSEeMbIX
CBOMCTB Ha 0a3e KOJIMYe-CTBEHHBIX
JTAHHBIX

4.4 YcTraHoBUTE COOTBETCTBHE MCKAY PUCYHKAMU W HA3BAHHUAMU CBépTOK,
KOTOPKBIC I/I306pa)K€HI)I Ha HUX:

L
Q g
A.
d. .
i
/@
b o

1) [uknuueckas cBEPTKa

2) OObIvHas CBEPTKA

i1 7

4.5 YcTaHOBUTE COOTBETCTBHE MEXK]Ty PUCYHKAMH M Ha3BaHUSMH TEPEIaioB
SPKOCTH, KOTOpPbIE N300paKeHbI HA HUX:

- 1) HenpneanbHblil iepena spKOCTH

Topisonmaasuni

A NPOMHIL HPROCTH

- 2) N neanbHplii epenaz ApKOCTH

ll‘[‘ll JOHTAILH W
B HPOYHULL HPROCTI
.




4.6 YcraHOBUTE COOTBETCTBHE MEXKIy HadallaMd TMPEIJIOKEHUN U UX
OKOHYaHUSIMH:
A. s YCTPOUCTB obHapyxenus | 1) MuHUMyMa  CpeIHEKBAj-
ONTUMaJIbHbIE QUIIBTPHI TOJKHBI 00ECTIEYUTh | pATUYECKON MOTPEITHOCTH
b. lns ycTpoicTB M3MepeHust onTUMaibHbIe | 2) ['unore3a oTBepraercs, Koriaa

(GUIBTPHI JOIHKHBI OTBEYATh KPUTEPHIO HAa CaMOM JIeJie SIBJISICTCS JTOKHOMN
B. Ommbka nepBoro poga COCTOUT B TOM, 4TO | 3)  MakCHMyM  OTHOIICHHS
CUTHAJI/TIOMEXa

I'. Ommbka BTOpOTO pojia COCTOUT B TOM, uTo | 4) T'umore3a oTBepraercs, Koraa
Ha CaMOM JIeJie BEpHa

4.7 YcTaHOBUTE COOTBETCTBHE MCIKIAY I’pa(bI/IKaMI/I U BUIaMHU CBA3U, KOTOPHIC
Ha HUX I/I306pa)K€HI)II

¥ o o ° 1) OtcyTcTBHUE CBSI3U
< & O
o o0 0
o o O
A. x
v ! g . 2) TonmoxwuTtenbHass KOPPEISIIMOHHAS
o © CBSI3b
o o
o .
o
b. x
¢ ! o o © 3) OtpunarenbHas KOPPESIHOHHAS
CBSI3b
o s ©
o
o 7 o 0 o
B. x

4.8 YcTaHOBUTE COOTBETCTBHE MEXKTY MPEJIOKEHUSIMHA U UX OKOHUYAHUSIMU:
A. TIpornecc mpeoOpa3oBaHus OTCUYETOB | 1) MaroM AMCKPETH3AINN
CUTHAJIa B YUCJIa HA3bIBACTCS

b. OTtpesok BPEMEHU MEXTY | 2) KOJUPOBaHUEM
COCEJHUMHU BHIOOPKAMU HA3bIBAIOT
B. YcioBHas BEPOSATHOCTH | 3) MOLTHOCTBIO KPUTEPHS

[IPpaBUJIbHOI'O PCIICHHUA OTHOCHUTCIIBHO
BBI60pa THITIOTC3bI HA3bIBACTCA

4.9 VYcTaHOBHUTE COOTBETCTBHE MEXIYy pPHCYHKaMH M TMOTPEIIHOCTIMU
KBaHTOBAaHUS, KOTOPbIE HA HUX N300PaKEHBbI:



1) TIlorpemHoCTh, KBaHTOBaHHS 0Oe€3
OKpYTJIECHUS

2) TlorpemHOCTh KBAaHTOBAaHUS C
OKpPYTJICHHEM

4.10 YcraHoBuTe COOTBETCTBHE MCXKAY HadaJlaMH HpGILJ’IO)KeHI/Iﬁ Hn Hux
OKOHYaHUsIMUN:

A. HacTorta xapakTepusyer 1) mMepy ocTpoThl Tpaduka GYHKIUU TIOTHOCTH
pacnpenieseHus

b. Dkcuecc xapakrepusyer 2) Mepy pas0bpoca 3HAYCHUH CIIy4alHOH
BEJIMYMHBI

B. Jucniepcus xapakTepu3yeT | 3) UYUCIO TMOSBICHUS COOBITHH B  CEpHH
VCIIBITAHUN

4.11 YcTraHOBUTE COOTBETCTBHUE MEXAY BUAAMU MaTE€MaTHYECKOTO aHAIN3a
Y UX OMHUCAHUSIMU:
A. Maremarnueckuii ananm3a, ¢ mnomonibio | 1) Knacreprsrit ananms
KOTOPOT'O MOYKHO KJIaCCU(ULIUPOBATH OOBEKTHI U
MPU3HAKH
b. Marematnueckuii aHanu3a, ¢ momoIibko | 2) Tpera-aHamus
KOTOPOTO MOKHO YCTaHaBIIMBaTh MApPHbIE CBSA3U
MEK]ly TPU3HAKAMHU
B. Marematnueckuii aHanmza, ¢ mnomolibko | 3) KoppensiuoHHbIN aHaIm3a
KOTOPOI'O0 MOKHO CTPOHUTH MPOCTPAHCTBEHHBIE
MOJEIN

4.12 YcTaHoBUTE COOTBETCTBUE MEXKIY IpapUKaMH U UX HA3BAHUSIMU:



i), 1) «Slmmk ¢ ycamuy»
A. 5
.3 2) I'mctorpamma
g S0%
g
8
&
b. e §
Koo 3) Kymynsita
MemmaHa
Hsmzme.

4.13 VYcraHoBUTE COOTBETCTBHE MCXKAY HadaJlaMH HpGI[J'IO)I(eHI/If;I H HX

OKOHYaHHUAMM:

A. KoppensiimoOHHOM 3aBUCUMOCTBIO Ha3bIBACTCS
CTaTUCTUYECKAasl 3aBUCHUMOCTb, NpPU KOTOPOM
KaXJOMYy 3HAUCHUIO CJIy4YallHOW BEJIWYHMHBI X
CTaBUTCSI B COOTBETCTBUE

1)  omHoro
npu3Haka X

(akTopHOTO

b. Craructuueckoii Ha3bIBaeTCS 3aBUCHUMOCTD,
[IpA KOTOPOW KAXKIOMY 3HAUCHUIO CIIy4YaulHOH
BEJIMYHUHBI X COOTBETCTBYET

2) pacrpeneeHne CiryqaiHom
BEJIMYUHBI Y

B. KoppensiumonHasi 3aBUCHMOCTh HAa3bIBACTCS
PETPECCUOHHOM, €CIIM  KaXIOMY 3HAYEHHUIO
CIIy4ailHOM BeJIMUMHBI X COOTBETCTBYET

BEJINYMHA
CIIy4anuHOU

3) CpemHss
pacnpeencHus
BEJIUYUHBI Y

I'. ITapHas koppensiuusi — 3TO 3aBUCUMOCTh, TIPU
KOTOPOU pe3yJIbTaTUBHBIN MPU3HAK Y 3aBUCHUT OT

4) 4uciaoBas XapaKTePUCTHKA
CIy4yaliHOW BEJTMYUHBI Y

4.14 VYcraHOBUTE COOTBETCTBHE MEXKAYy 3aJadyaMd U OTBETaMH,
COOTBETCTBYIOIIHNE UM:
A. Tlpu xakoM 3HAa4eHUM WHJICKCA MOIYJSIMUA  YacToTHO- | 1) 1,5

MOIYJIUPOBAHHOTO CHUTHaJIa C TapMOHHYCCKHUM 3aKOHOM (bYHKI_[I/IH

beccens nyneBoro nopsinka pasaa 07?




b. Ilpu kakoM 3HAYeHWH HHAEKCA MOAYJSAIMH  YacTOTHO- | 2) 2,4
MOJYJIUPOBAHHOTO CHTHajla C TapMOHMYECKUM 3aKOHOM (YHKIUSA
beccens nepBoro nopsijika 10CTUTaeT MaKCUMAJIbHOTO 3HAYCHUS?

B. Uemy paBeH  KO3GUUIHMEHT  KOpPpEIAlUMHd  4acTOTHO- | 3) 1
MOJYJIMPOBAHHOTO CHUTHaJa C TApPMOHUYECKUM 3aKOHOM, €CJIH
MIPOM3BE/ICHNUS ACBUAIINN YaCTOTHI HA BpeMeHHOU caBur papasietcs 0,57
I'. Uemy paBHO BXOJHOE OTHOIICHUE CUTHAJI/IIIYM IO MOITHOCTH, eciw | 4) 0,7
OTHOUICHHWE CHEKTPAJIbHOM IUIOTHOCTH CHUTHajJa K CHEKTPAIbHOMU
IoTHOCTU Tomexu paBHO 10, a mmpuHa cnektpa cur"ana B 10 pa3
MIPEBBINIACT SKBUBAJICHTHYIO ITYMOBYIO IIOJIOCY JIMHEWHOTO TpaKTa
MIpUEeMHUKA?

4.15 YcraHoBUTE COOTBETCTBUE MEXKAY BOMPOCAMU M YHUCIAMH, KOTOpBIE
SIBJISIOTCSI OTBETAMU Ha HUX:
A. Yemy pnomkHa OBITh paBHa MuHUMaNbHas | 1) 3,14¢10"—4 1/
KpyTH3Ha JTUCKPUMHHAIIMOHHON XapaKTCPUCTUKHU
aBTOKOPPEISAIIUOHHOTO 4aCTOTHOTO
AUCKPUMHMHATOPA TIPU 3alaHHOM IIUpUHE pabouero
yactotHoro auamaszona Afn = 107 ' 1 u3BecTHOI
mupuHe cnektpa curaana Afc = 106 I'i?
b. Yemy paBHa paspemiaromas crnocodHocTs 10 | 2) <107 I'iy
4acTOoT€ B  IIOCJIEIOBATEILHOM  CIEKTPAIbHOM
aHaJlu3aTope, €ClIM  CKOPOCTb  IEPECTPONKHU
retepoanHa no yactore paBusercs 10710 ['/c?
B. Kakotli 1o/mkHa ObITh BEpXHsis rpaHn4Has yactoTa | 3) 1075 I'n
GUIBTpa HUKHUX YaCTOT B KBaJIpaTypHBIX KaHAJIaX
aBTOKOPPEISAIIMOHHOTO 4aCTOTHOTO
IUCKPUMHMHATOPA, €CJIM YaCcTOTa MOAYJISAIMHA paBHA
10 xI'm, a neBuanmst yactoTel paBHa 1 MI'11?
I Yemy pnmomxHa OBbITH paBHO MakcuMmaibHOe |4) 3,1410"-7 1/

3HAYEHUE KPYTHU3HBI JVUCKPUMHUHAMOHHON
XapaKTEpUCTUKU ABTOKOPPEIALUOHHOIO
4aCTOTHOTO JVCKpPUMHUHATOPA pu

PAAMOMOHUTOPUHTE  YaCTOTHO-MOJYJIMPOBAHHOTO
curHasia ¢ yacrotoi moxyisiuu fQ = 10 k[ u
nesuanueit yactorsl fues = 1075 T'u?

4.16 YcraHOBUTE COOTBETCTBHE MEXKIY PHUCYHKAMU M MOTPEIIHOCTAMHU
KBaHTOBAaHUS, KOTOpbIE N300paXKE€HbI HA HUX:



1) TlorpemHOCTh KBAaHTOBAaHHS C
yCEUeHUEM
A.
P 2) IlorpemHocTh KBaHTOBaHHS 0Oe3
s B JJ—I— yceueHus
CamE B L F 7 \_4_' % -
i it e e i s
b. ¢
4.17 YcTaHOBUTE COOTBETCTBUE MEXKIY PUCYHKAMHU U UX HA3BAHMSIMU:
t Ple) 1) TInoTHOCTH BEPOSATHOCTEH MIyMa
1/Q KBaHTOBAHUS IPU OKPYTIICHUU
l’:‘
A -0 0
odliee 2) ILIOTHOCTH BEpOATHOCTEH IIyma
KBAaHTOBAHUS IIPU yCEUECHUU
i
B. (iceziiie 02

4.18 YcTaHOBUTE COOTBETCTBUE MEKIY IMOHATUSIMH M UX OTPCICICHUSIMU:
A. ABTOKOppEAIIMOHHAs (DYHKIIUS 1) MaTEeMaTHYECKOC 0KHJTaHUC
MPOU3BEIICHUSL 3aJCPKAHHOM  KOMUU
CIIy4allHOrO CHUTHajla U KOMILIEKCHO-
CONPSIKEHHOT'O CUTHAJIA

b. Cpennee 3HaueHue 2) MaTEMATHUYECKOE OKUJIaHUE
CIIYYalHOTO CUTHAJIA

B. B3aumnas xoppensiimonHas 3) 3aBUCHMOCTh  PE3YyJbTaTUBHOTO

byHKIHS mpHU3HaKa OT JABYX U Oosee (haKTOPHBIX

I'. MHOK€ECTBEHHAs] KOPPEJSIUS IIPU3HAKOB

4.19 VYcraHoBUTE COOTBETCTBHE MEX]y HayalaMH NPEIJIOKEHUH U HUX
OKOHYaHUSIMHU:

A. BECKOHEUHYIO UMITYJIbCHYIO XapaKTEPUCTUKY 1) pekypcuBHbIE (QUITBTPEI
MMEIOT

b. KoHeuny1o MIyJIbCHYIO XapaKTEPUCTUKY 2) HepEeKypCUBHBIC
UMEIOT buIbTPHI




4.20 VYcraHoBuTEe COOTBETCTBHE MCXKY Ha3BaHUAMHU METOJOB H HX

XAPAKTCPUCTUKAMMU:

A. Metoasl, KOTOpble 00€CTICUMBAIOT

anmpoKCUMAaIMU B 3aMKHYTOM aHAIMTUYECKON opme

peiieHre 3agauu | 1) AHAIUTHYECKUE

b. Meroapl, KOTOpBIE HE

JAr0T
COOTBETCTBHUSl IIapaMETPOB PACUYETHBIX H
XapaKTEPUCTHK M TPEOYIOT psijia YTOUHSIIOMIMX TPOIEAYp

OAHO3HAYHOIO
3adaHHBIX

2) UucieHHbIe

B. MeTtopl, KOTOPBIE
XapaKTEPUCTUKU
COOTBETCTBHUU C

OIITUMAJIBHOCTHU

OCHOBBIBAIOTCSA
HETIOCPEACTBEHHOM alMpOKCUMAIUN 33JaHHOM YaCTOTHOM
C MHHUMAJbHOM TMOrPEIIHOCTBIO B
ONIPENCICHHBIMU

Ha | 3) HTEepannoHHbIe

KpUTEPUSIMU

4.21 VYcrtaHOBUTE COOTBETCTBHE MEXIY HadajlaMH

MPEIJIOKEHUN U HX

OKOHYaHUSIMU:
A. KaHansHbIe CUTHAIEI 1) cpeaHel MOIIHOCTBIO 33 TICPHO/
XapaKTEPU3YIOTCS
b. I'pynnoBsie curHaibl 2) TpaHUYHBIMH YaCTOTaMH CIIEKTpa
XapaKTEPU3YIOTCS CUTHaJIa
B.  Henepuoauueckue  TUCKpETHBIC | 3) YaCTOTOM AUCKPETH3AIMU CUTHAJIA
CUTHAJIbl XapaKTEPU3YIOTCS
I. ITepunonnueckue CUTHAJIBI | 4. KOHEYHOW dHEPTHUEH
XapaKTEePU3YHTCS

4.22 YcTaHOBUTE COOTBETCTBHUE
OKOHYAHUSIMHU:

MCXKIY HadalaMHn HpCI[HO)KeHI/Iﬁ n HuX

A. KanaiapHbIE cUrHajbl | 1) cpeaHei MOIIHOCTBIO 3a TIEPHO/
XapaKTEepU3yrTCs

b. ['pynnoBsie CUTHAJIBI | 2) KOHEYHOMN (yHKIIHEH
XapaKTepU3yrTCs

B. Henepuomuveckue AHUCKpETHBIC | 3) YACTOTON TUCKPETH3ALMU CUTHANIA
CUTHAJIbl XapaKTEPU3YIOTCs

[ CnydaiiHple  CHTHQJIBI  TakXke | 4) TPaHWYHBIMH 4YacTOTAMHU CIIEKTpa
XapaKTEepU3yHTCs CUTHaja

4.23 YcTaHOBUTE COOTBETCTBHUE
OKOHYAHUSMU:

MCXKAY HadalaMnu HpCI[HO)KeHI/Iﬁ n HuX

A. TlonocoBbie aHAIM3ATOPHI CIIEKTpPA C
KBaJpaTypHOH 0OpabOTKOW CHUTHAJIOB
OCHOBBIBAIOTCSI HA OTIPEJICTICHUH

1) BBIOOpa ageKBaTHOH TI'€OMETPHU
NPEJCTABIACHUS PACCTOSHUH  MEKIY
00BbEeKTaMH

b. BoccraHOBIEHHME WM CHHTE3
CUTHAJIOB MO HX KPATKOBPEMEHHOMY

2) KpaTKOBPEMEHHOTO TIPeo0pa3oBaHus

Dypre




npeoOpa3oBaHUIO dypre
OCYUIIECTBJISIETCS. METOI0M
B. Coxkparenue NpOCTpaHCTBa | 3) CYMMHUPOBAHHSI BBIXOJOB I'PEOCHKH

IMPU3HAKOB B MCTOAC MHOI'OMCPHOI'O
IMKAJIUPOBAHUA JOCTUT'ACTCS 3a CUHCT

(GbUIbTPOB

I. Menunannas bunbTparus
UCHIOJIb3YeTCsl ISl

4) MIO/TABJICHHUS Ha

N300pKCHUH

IIyMOB

4.24 YcraHOBUTE COOTBETCTBHE MEXKIy HadaJlaMH TPEIJIOKCHHA W WX

OKOHYaHUAMMN:

A. TlpumepoM cucrem
CHEKTPaJIbHOTO aHAJIN3a SIBIISIETCS

ITOJIOCOBOTI'O

1) ynClIeHHOE UHTETPUPOBAHHE

b. Jlar MmoxeT ObITh YUTEH B MOJICIIN

2) TMOJIOCHBIN BOKOJEP

B. ®unbTpyronum cBocTBOM 00Ja/1aeT

3) ummynee Jlupaka

I'. dyHKIMENH TUCKPETU3AIUY SBIIETCS

4.25 YcTaHOBUTE COOTBETCTBHE MEXIy HadajJaMH TNPEUIOKCHHH H WX

OKOHYaHUsIMUN:

A. KBaHTOBaHu€ cUTHaIa IPUBOJIUT

1) K CyKEHHIO CIIEKTpa CHUTHajJa B
00J1aCTH BBICOKHX YaCTOT

b. I[I/ICKpCTHSaHI/ISI CUrHajia IIipuBOJIUT

2) K pacUIMpPEHHUIO CIICKTpa CUIHAja B
00J1aCTh BBICOKUX YaCTOT

4.26 VYCTAaHOBUTE COOTBETCTBHE
OKOHYAHUSIMH:

MCXKAY HadalaMHn HpeI[J'IO)KeHI/Iﬁ ux

A. YactoTa xapakTepusyeT

1) mepy octpoTbl rpaduka (GyHKIIUH
TUTIOTHOCTH PaclpeaeaeHus

b. Dkcinece xapakrepusyer

2) Mepy pa3dpoca 3HaYCHHI CITydaitHON
BEJIMYUHBI

B. lucnepcus xapakrepusyer

3) YHCII0 TOSIBJIICHUSI COOBITUI B CEpUU
UCIBITAHUU

4.27 YcTaHOBHATE COOTBETCTBHE MEXKIy HadajaMH NPEMIOKEHHU U HX

OKOHYaHUsMMU:

A. YacroTta xapaktepusyer

1) mepy ocTpotThl rpaduka GyHKIUN
TUIOTHOCTH paclpeieIICHUs]

b. Dkciecc xapakrepusyer

2) mepy pa3bpoca 3HaUCHUM CITydaiHOM
BEJTUYNHBI

B. Jlucniepcus xapakrepusyer

3) 4KcIo NMosiBIEHUs COOBITUN B cepuu
VICTIBITAHU U

4.28 YcTaHOBHUTE COOTBETCTBUE MEXAY BUIAMHU MAaTEMAaTHYECKOTO aHAJIN3A U

HUX OIMMCAHUAMMU.



A. MaremaTuueckuii anaimsa, ¢ moMouisio kotoporo | 1) Knacrepusiit ananus
MO>KHO KJIAaCCU(DUIIMPOBATH OOBEKTHI U MTPU3HAKU
b. Marematuueckuii aHaiu3a, ¢ TOMOIIBIO KoToporo | 2) Tpena-aHaim3
MOXHO YCTAaHAaBJIMBATh NApPHBIE CBA3U MEXKIY

npU3HaAKaMU
B. MaremMatnueckuii aHainu3a, ¢ MOMOLIbIO KOTOPOro | 3) KoppensunonHbiin
MO>KHO CTPOHUTH NPOCTPAHCTBEHHBIE MOJIEIIN aHaJIM3a

4.29 YcTaHOBHTE COOTBETCTBUE MEXKIY IpadkaMu U X Ha3BaHUSIMU:

Fix), 3 1) «Suuk ¢ ycamm
A. x
Fx).} 2) I'ucrorpamma
g 50%
8
:
B. = x
Hosazas 3) Kymymsra
MemMaHa
Haxe.

4.30 YcraHOBUTE COOTBETCTBHE MEXKIy HaudajlaMHU NPEMJIOKEHUU U HX
OKOHYAHHSIMHU:
A. KoppensiimoHHOM 3aBUCUMOCTBIO Ha3biBaeTcs | 1)  omHoro  (akrtopHOro
CTaTUCTUYECKAs 3aBUCHMOCTb, IIpU KOTOpOM | mpu3HaKa X
KaXJIOMY 3HAUEHUIO CIy4YalHOW BEIWYMHBI X
CTaBUTCSI B COOTBETCTBUE
b. Craructuueckoil Ha3bIBae€TCsl 3aBUCUMOCTb, | 2) paclpeeieHue cirydyaiHon
IIPU KOTOPOM KaXXJOMY 3HAYEHHUIO CIIyYalHOW | BEJIUYUHBI Y
BEJIMYUHBI X COOTBETCTBYET
B. KoppensunoHnHas 3aBHCUMOCTb HasbIBaeTcs | 3) CpenHss BEJIMYMHA
PErpeCCHOHHOM, €CIM  KaXKJIOMY 3HAQUYEHHIO | pACIPENEIICHUsT  CIy4YalHOU
CIIy4alHOM BEIUYUHBI X COOTBETCTBYET BEJIMYUHBI Y




I'. ITapHas xoppessus — 3TO 3aBUCUMOCTb, MPU
KOTOPOM PE3YJIbTATUBHBIN MPU3HAK Y 3aBUCUT OT

4) yucnoBas XapaKTepUCTUKA
CIIyYaWHOM BEJIMYHUHBI Y

4.31 YcTaHOBUTE COOTBETCTBUE

1. TepmuH «BEUBIET)» BBEIU B

a) 1909 T.

00J1acThIO ONpe/IeNieHns pa3padoTaiu B

2. Cucremy 06a3ucHBIX (QYHKIMH C JOKaidbHOH | 6) 1984 1.

4.32 YcTaHOBUTE COOTBETCTBUE

1. Beitsnerst MHAT u DOG | a) rpynna KOMIUIEKCHBIX BEMBJIETOB

2. Beiienier MopiJie 0) rpymra BEIIECTBEHHBIX
HETIPEPBIBHBIX BEHBIIETOB

4.33 Ycranosute cootsercteue anatutnueckoil samicn V(Y peiisnery

Ananuruyeckas samucy V() BeiiBier
1. e o2 a) MHAT «MekcHKaHCKas IS
5 (1 —2)e " 6) DOG (Difference of Gausians)
3 e _%e-f:r’” B) Mopiie (Morlet)
4.34 YcraHOBHUTE COOTBETCTBHE (DOPMYIIbI CBOMCTBY BEHBIIET-aHAIM3a
WIS( ) ag)] = { a b } a) IMHENHOCTD
1 ! ay | ay ag
, Wld"S1=(=1)" [ S()d"[w a5 (0], 6) caeur
3 W[aS, ()] + BS, (£)] = aW(a.b) + BWs(a,b) B) MacIITabupoBaHue
4 W[t —by]=W[a,b—by] r) nuddhepeHInpoBaHNE

Illkana ouenusanua pe3yarbmamoeé mecCmMUpOBaAHUsA: B COOTBETCTBUU C
JNEUCTBYIOIIEH B YHHUBEPCUTETE OANTIbHO-PEHTHHIOBOM CHUCTEMOH OIICHUBAHUE
pe3yibTaTOB MPOMEKYTOUHON aTTeCTallud OOYYaIOIIMXCA OCYIIECTBIISIETCS B
pamkax 100-0anmibpHOM MIKAJbI, TPU STOM MaKCUMATBHBIN 0L IO IPOMEKYTOUHOM
aTTeCTAIlMM O0YJaIONUXCs M0 0YHOM (hopMe 00ydeHHS cocTaBisieT 36 0auoB, 1Mo
OYHO-3a09YHOM W 3aouHoil (opmam oOyderus - 60 OamioB (yCTaHOBJICHO

nonoxenueM 11 02.016).

MaxkcuManbpHBIN 0al 3a TECTUPOBAHUE MPEACTABISET COO0M pa3HOCTh ABYX
YHUCEN: MAKCUMAJIBHOTO 0OaJia 1o MPOMEKyTOYHOM aTTeCcTalluy T JaHHOU (hOPMBI
oOyuenus (36 wiu 60) m MakcuManbHOTrO Oajia 3a peleHue KOMIIETEHTHOCTHO-

OpHEHTUPOBaHHOM 3a1a4H (6).




bann, momydeHHBI O0OydYaromuMcs 3a TECTUPOBAHHE, CYMMHPYETCS C
OaJIJIOM, BBICTABJIEHHBIM €MY 3a pEIlIEHHE KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHON
3a/1a4u.

OO6mmit 0am1 Mo MPOMEKYTOYHOM aTTECTallMd CYMMHpYeTcsi ¢ Oaiamu,
MOJIYYeHHBIMU 00YYaIOIIUMCS TI0 PE3YJIbTaTaM TEKYIEro KOHTPOJIS YCIIEBAEMOCTH
B TEUECHHUE CEMECTpa; CymMMma OalsioB MEPEBOJUTCS B OIEHKY IO MATHOAUIbHOM
IKaJe CIETYIONMM 00pa3oM:

CootBerctBue 100-0a1pbHON U S-0aJUTBHOM TITKAT

Cymma 6annos no 100-6annvrou wkane | Quenka no 5-0aiibHou wKaie
100-85 OTJINYHO

84-70 XOPOIIIO

69-50 VIIOBJIETBOPUTEIHHO

49 u meHee HEYIOBJETBOPUTEILHO

Kpurepuu oneHuBanusi pe3yJibTaTOB TECTUPOBAHMS:
Kaxnapiii Bompoc (3amaHue) B TECTOBOM (opMe OLIEHHBAETCS 1O
JUXOTOMUYECKOM IIKaJe: BHIMOJIHEHO - 2 faJjJia, He BhINOJIHEHO - 0 0aiJ10B.

2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 3A/[A9H

4 cemecTp

Komnemenmuocmuo-opuenmupogannas 3aoaua Ne 1
BrInosHuTE TUCKPETHYIO CBEPTKY MOCIEI0BATEIBHOCTEM.

Nem/m | 1 2

1 1593 136
2 6903 150
3 7943 817
4 1289 638
5 5769 265
6 3497 482
7 2153 417
8 3538 976
9 8867 225
10 1588 102
11 5790 654
12 6192 245
13 3497 585
14 9274 489
15 5505 895
16 6098 106
17 8397 596
18 7329 652




19 3928 611
20 5439 416
21 3640 405
22 7503 760
23 1100 837
24 8595 619
25 611 142
26 3497 585
27 6098 106
28 3538 976
29 6903 150
30 1588 102

Komnemenmuocmuo-opuenmuposeanuas 3aoaua Ne 2

YCTBIPCXIJICMCHTHBIX

Bpiunciaurte — HUKIMYECKYIO CBEpPTKY  JBYX
IMOCJIEJOBATEIHLHOCTEH.

Nem/m | 1 2

1 3351 5814
2 1476 5667
3 1202 1274
4 3168 7974
5 1557 3758
6 2554 4995
7 6657 6794
8 5241 4911
9 1221 4648
10 5836 4933
11 9909 2903
12 6339 7680
13 3499 2085
14 5679 8279
15 1158 2851
16 9131 9536
17 5815 9857
18 9817 5360
19 1029 8683
20 1974 4798
21 1523 9346
22 4363 9497
23 1696 7676
24 9501 3814
25 9962 7123
26 9909 2903




27 3168 7974
28 6657 6794
29 5241 4911
30 1221 4648

Komnemenmuocmmuo-opuenmuposanuas 3adaua Ne 3
JlaHbI KOHEYHBIE TTOCJIEI0BATEILHOCTH:

mn

x[n] = cos (2—},0 <n<3:

hln]=2",0< n < 3.
Berancnute getsipéxroueunoe JAI1D X[K].

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 4

JlaHbI KOHEYHBIE MTOCTIEIOBATEILHOCTH

Oo6o3naucanem uepe3 X[K] maruroueunoe JAIID mocnemoarensHocTr X[N]
u3 pucynka. M300pasute nmocnenoBateabHocTh Y[N], ube A1 umeer Buxa Y[K}= =
W2k X[K].

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 5

N3BecTHO, UTO BCE HE TMOMABIIKME B PUCYHOK OTCUETHI MOCIEA0BATEILHOCTEN
Xi[nN] m Xo[n] paBuel Hymo. Berauciure Xs[2], ecnmm  X3[n]=Xxi[n]8xz[n] -
BOCbMUTOYEUHAS ITUKJINUECKask CBEPTKA.

O B

L LN

——— x *— +—8—8—8—8 0



Komnemenmuocmuo-opuenmuposanuas 3aoava Ne 6

Iycts x[n]=0 BHe otpeska 0 =7 <49 i h[n]=0 mpu 7 €[0:9],

N3BecTHO, 4TO 50-ToueyHas UKJIAYECKast CBEpTKa ATUX
nocienoBatensHocTell nocrosuma; X[MS0A[N]=10 ppy 0=n=49. 5 pepp
[IEPBBIX OTCUETOB JIMHEHHOW cBepTku paBHbl 5: X[M]*A[n]=5 ppy O=n=4
Haviure Bce 4ieHbl IMHEMHONU CBEPTKH.

Komnemenmuocmuo-opuenmuposannas 3aoada Ne 7

PaccMmoTpuTe mocieoBaTeIbHOCTH U3 PUCYHKA. 3HaUeHUE X2[3] He U3BECTHO
u 0003HaUeHO TiepeMeHHOW a. Ha pucyHke, mpuBenIEHHOM HUXKE, M300pakeHa
YEThIPEXTOUCTHAS IIAKINYeCKast CBEpTKa y[n]=x1[b](4)2[n] 3TUX
nocJieIoBaTeIbHOCTEH. MOYHO JIM, OCHOBBIBAsSCh Ha 3HAYCHUAX OTCU€TOB Y[N],
OJTHO3HAYHO BOCCTAaHOBHUTH a? Ecim ma, To HalMTe €ro, eciu HeT, TO MOJ0CpPUTE
JIBA BO3MOJKHBIX 3HAYCHHS.

S O I AU R

Komnemenmunocmuo-opuenmupogannas 3adaua Ne §
JlaHbI KOHEYHBIE MMOCIIEI0BATEIbHOCTH:

x[n] = cos (%),Oénéfﬁ‘

h[n]=2"0<n<3.
Beraucnure  y[n]=x[n](4)h[n], wucxoms u3 omnpeneneHuss UKINYCCKOM
CBEPTKH.

Komnemenmuocmuo-opuenmuposanuas 3adada Ne 9

PaccmotpuMm mocnenoBarenbHOCTH Xi1[N] u Xo[n] m3 pucynka. Haitnute
HauMeHbllee 3HadeHwne N, TNpu  KOTOpPOH  CHpaBeIMBO  PAaBEHCTBO:
X1[NINXz2[n]=x1[n]*X2[Nn]



L DU IO
l l

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 10
JlaHbI KOHEYHBIE MTOCIE0BATEILHOCTH:

cos (EJ{J <n<3;
2

h[n]=2",0<n<3.
Beruncnute y[n], npumensis ooparaoe 1P x mpoussenenuto X[K] HIK].

x[n]

Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 11

Toueunoe 3HaueHue oTcuéra X[3] mocaenoBarenbHOCTH X[N] U3 pUCyHKa @) HE
U3BECTHO U 0003HaYeHO uepe3 c. [Ipuyem TpeTuii oTCUET ITOM MOCIIE0BATEILHOCTH
HE 00s3aTelbHO M300paXEH HA pUCYHKE B HCTHHHOM Macmtabe. I[lycts
X1[K]=X[K]e/#**5 rne X[K] — mnaruroueunoe JII® nocnemosatensHocTH X[N].
Pesynbrar obparnoro JII1®, npumenennoro k Xi[K] mokasan Ha pucyHke 0) Kak
TIOCJIEIOBATEIBLHOCTD X1[N]. UTO MOXHO CKa3aTh O 3HAYCHHH C?

a) 6)

Komnemenmunocmuo-opuenmuposannas 3aoava No 12

JII® mocnenoBarenbHocTel X[N] w Xi[n], M300pak€HHBIX Ha pPHCYHKE,
ynoBieTBopstoT cooTHomenuto Xi[K]=X[k]e1@* ™) rne m — wueussectHas
KOHCTaHTa. MOXXHO I y3HAaTh TOYHOE 3HAYCHUE M, OCHOBBIBASCH HA PUCYHKE?
EnuncTBenHoe nu Takoe 3HadyeHWe? IlomokuTenbHBI OTBEeT OOOCHYWTE, a
OTPHUIIATEIBHBIA MMOAKPETUTE TIPUMEPOM.

I N I IS DU B i



Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 13

N-toueunoe JIII® mocnemoBarenbHOCcTeit X[N] M X1[n], n300paxEHHBIX Ha
pucyHke, ynosinerBopsoT cootHomennto Xi[K]=X[k]e?™?N rne N — HeusBectHas
KOHCTaHTa. MOYHO JIM y3HaTh TOYHOE 3HaueHHe N, OCHOBBIBasCh Ha PUCYHKE?
EnuncTBeHHOe 1M Takoe 3HaueHWe? [loNOXKHMTENBbHBIM OTBET OOOCHYHTE, a
OTPHILIATEIILHBINA TOJIKPEIUTE IPUMEPOM.

U N AU A IR
i l

Komnemenmunocmmuo-opuenmuposanuas 3adaua Ne 14

Ha pucyHke n3o00paxeHbl IepHOIUIECKIE TOCISA0BaTEIBHOCTH X1[N] 1 X2[N]
¢ nepuogoM N=7. HaiimuTe nocnenoBareabHOCTh Y1[N], ubn ko3 purmentsr JJTD
nocnenoBareabHocTel X1[N] 1 X2[N], T.€. Y1[K]=X1[K]X2[K].

Lo LT 11T,

Komnemenmuocmuo-opuenmuposaunas 3aoaua Ne 15

Haitnute mocnenoBarenbHOCTh Yo[N], ecnu e€ koahduiuentsr JJPD paBHbI
npousBeaeHno kodddunuentoB JIP® mocnenoBarenbHocTel  Xi[n] u Xs[n]:
Y2 [K]=X1[K]Xs5[K] (mepuon X3[Nn] paBen 7).




Komnemenmunocmuo-opuenmuposanuas 3adava Ne 16
[Tokaxwute, uro s J0Ooi N-uleHHOW mocieaoBareabHOCTH  X[N]
BbInoaHeHO paBeHCTBO X[((-n))N=X{((N-n))n].

Komnemenmunocmuo-opuenmuposanuas 3aoaua Ne 17
ITycte X[k] — uerbipexToueunoe JIIIPD mocienoBarenpbHoctd X[N] ux

pucynka. M3zob0pasure mocnenoBareiabHocTh Y[N], ube [AIID wumeer Bua
Y[K]=W<X[K].

Komnemenmunocmuo-opuenmupoeannas 3aoaua Ne 18
PaccMoTpuTe BeIIECTBEHHYIO KOHEYHYIO ITOCIEAOBaTeIbHOCTE X[N] wu3
pucynka. Hauepture rpaduk KoHeuHoOW mocnemoBarenbHOCTH  Y[N] ¢

mectutodeunsiM JII® Buna Y[K]=We*X[K], rne X[k] - mecturoueynoe TP
nocieaoBareabHocTH X[N].

. ...

Komnemenmnocmuo-opuenmuposanuas 3adaua Ne 19
PaccMoTpuTe BEIECTBEHHYIO KOHEYHYIO IOCHEAOBaTeIbHOCT X[N] wu3

pucyHka. M300pa3uTe KOHEYHYIO MOCJICIOBATEIBHOCTh ®[N] ¢ MICCTUTOYCUHBIM
AT1d WIK]=Re{X[K]}.

. L. ..



Komnemenmuocmmuo-opuenmuposanuas 3adaua Ne 20

PaccMoTpuTe BEHIECTBEHHYI0 KOHEYHYIO TOCIEI0BAaTEIbHOCTE X[N] u3
pucynka. Iloctpoiite rpaduk KOHEUHOH mocienoBareabHocTh ([n], eciu eé
tpexToueynoe JI1D pasro Q[k]=X[2k], k=0,1,2.

e L. ..

Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 21
Ha pucyHke n300pakeHbl OCIeA0BaTEIbHOCTH:

I, 0<n<99 I, 0<n<9
x[n]= no xn]=
0 uHave 0, unave

2 2

—— & *+——0—

Brruncnure u n300pasute TMHEHHYIO CBEPTKY X1[N]*Xz[Nn].

Komnemenmunocmmuo-opuenmuposannas 3adava Ne 22
N3o06pazute N — TOUCUHYO IUKIMYECKYIO CBEPTKY MOCIIEI0BATEILHOCTEH 13
pucynka N=6 u N=10.

p 5 vy fn] vyinf

-

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 23
Ha pucynke n300pakeHbl Mocaea0BaTeIbHOCTH:



I, 0=n=9

I, 0£n<99
0 uHayve

% [n] - HHa4ye

|

L J
L J

Hatigure 100-Todeunyro nmukindeckyro cBépTKy X1[n]100x;[n] u moctpoiite
e€ rpaduk.

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 24
Ha pucynke n300pakeHbl Mociae0BaTeIbHOCTH:

, 0=n=<99 I, 0=n<=9

3

x,[n]=4 U x-[nl=
] {0 uxave 2] {0, uHave

2

I e o o
Oueptute oTcuéthl 110 — ToueuHo# nukIMueckoi cBEpTkH X1[N]110x;[N].
Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 25

Bocemuroueunoe I[P X[K] BochMuwieHHON mociemoBareabHOCTH X[N]
1oKa3aHo Ha pucyHke. OnpeaeuM HOBYIO MOCIIEA0BATEIbHOCTh



n 1 2 3 4 5 6 7 k

y[n]=

x[n/2] n—uemno,
0

3

H—HEYENHO

Komnemenmuocmuo-opuenmuposanuas 3aoava Ne 26

1000-uneHHast MOCIEIOBATEIBLHOCTH X[N] — 3TO AMCKPETU3UPOBAHHAS BEPCHUS
HETPEphIBHOTO curHaNa Xc(t), moryueHHast ¢ 4acToToi auckperusanuu 8 k[ 1y 6e3
JoxHbIX YacToT. [Ipu xakom HammenblieM N, uncne touek IID, cocennue
orcuetel X[K] cooTBeTcTBYOT paccrosHMIO B S5 K[I[ WIM MEHbBIIE MEKIY
COOTBETCTBYIOIIMMH HENPEPBIBHBIMU YAaCTOTAMU?

Komnemenmunocmuo-opuenmupoeannas 3aoaua Ne 27

[Tycts X[N] — KkoHeuHass BeIIECTBEHHO3HAYHAs IOCIEIOBATCIBHOCTD C
HeHyneBbIMH oTcuétamu Han otpeskoM [0; N-1]. O6oznaunm uepe3 X[K] eé N-
toueynoe JIID. Moxuo nu yrBepxnaath, utro Re{X[k]} coBmamaer c¢ JI1D

MOCIIEI0BATEIIHHOCTH Xe[n]:% (X[[n]+x[-n])?

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 28

[Tycte X[N] — KoHe4Has BEIICCTBEHHO3HAYHAs IOCIEAOBATEIBHOCTh C
HeHyneBbIMH oTcuétamu Han otpeskoM [0; N-1]. O6oznaunm uepe3 X[K] eé N-
toueunoe JI1®. Bripasute ooparnoe AP ot Re{X[k]} uepes x[n].

Komnemenmnocmmuo-opuenmuposanuasn 3aoaua Ne 29
Han xoneuno#t mocnenoBaTensHOCThIO X[N]=20[n] + OJ[n-1] + OJ[n-3]
BerunciuTe narutodeynoe JI1D XJ[K].

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 30

[TonbepuTe NECATUTOYCUHYIO TOCJICIOBATSIBHOCTL X[N] ¢ HEHYJIEBBIMHU
orcuéramu Haj otpe3koM [0;9], Bce 3HaueHus necsturoueunoro JI1D koropoi
BelecTBeHHbI, a Dypbe-00pas umeet B X(€/°)=A(m)e"* npu |o|<n, npuuém A(m)
— BEIICCTBCHHO3HAYHAS (DYHKIIHS, a 0. — HCHYJIeBas BEIIECTBCHHAs KOHCTAHTA.

Ketic-3a0aua Ne 31
[TocnenoBarensHOCTh X[N]=C0S(ntn/4) (-c0<n<co mosyueHa B pe3yJbTaTe

JMCKPETU3aLiK HenpepbIBHOTo curaana e () = €08 Cof (Loo<t<on) ¢ gacToToit 1000
. 0
orcu./c. Haiinute aBa BO3MOXHBIX MOJOKHUTEIBHBIX 3HAYCHHS YaCTOTBI ~-0, MPH

KOTOPBIX TAKOE BO3MOIKHO.
Keuic-3a0aua Ne 32



Broiicteiin nokasan, uto npu N=M? anroputm npeoOpa3oBanus ¢ THHEHHOM
Y4aCTOTON MOJYJIALIMA MOKHO peaIn30BaTh PEKYPCHUBHO.

o[ 4] ﬁ y[ k]
h[ﬁ;] > >

-~

he [ k] R k]

Joxkaxunre, yTo 11D M0KHO NMpecTaBUTh B BUJIE CBEPTKH.:

X[ff] = h’[ﬁ(] ;(A’[ﬂ]h'[n])h[lﬁ —n],

r7ie * 0003HaYaeT KOMILUIEKCHOE COTIPSIKEHUE U ;,[ n] —¢' V" mpu -oo<n<oo,

HlIxkana ouenueanua pewienus KOMHEMEHMHOCMHO-OPUEHMUPOBCAHHOU
3a0ayu’. B COOTBETCTBUU C JCHCTBYIOIIEH B YHUBEPCUTETE OAITIbHO-PEUTUHTOBOM
CUCTEMOM OIICHMBAaHUE PE3YyJbTAaTOB MPOMEKYTOUHOU aTTECTAIMKM OOYyYaronIuXcs
ocymiecTisieTcs: B pamkax 100-0ayuibHOM MIKaJIbI, IPU 3TOM MaKCUMAaIbHBIA Oalii
0 NIPOMEXKYTOUYHOM aTrrecTaluy OOydYaromIMXCsi MO O4YHOH (opme oOyueHus
coctaBisier 36 0aioB, MO OYHO-3a04YHOM W 3a04HOM (popmam oOyueHus - 60
(ycranoneHo nojoxxkenueM I1 02.016).

MakcuManabHOE KOJMYECTBO OallIoB 3a pEIIEHUE KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a/1auu - 6 OaJIIOB.

bann, mnomydeHHpldi oOydYamOmUMCA 3a peElIeHHE KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOW 3aJaud, CyMMHPYETCS C OallJloM, BBICTABJICHHBIM €My IIO
pe3yabTaTaM TeCTUPOBAHMUS.

OO6mmii 6amm NPOMEXYTOYHOM aTTecTaud CYMMHpYETcs ¢ Oayuiamu,
MOJTyYEHHBIMHA 00YYaIOIIUMCS TI0 PE3yJIbTaTaM TeKYIEro KOHTPOJIS YCTIeBaeMOCTH
B TE€UCHHE CeMecTpa; CymMma OajllloB MEPEBOAUTCS B OLICHKY IO MATHOAIIHLHOU
IIKaJIe CISTYIONM 00pa3oM:

CootsercTBue 100-0a/U1bHON U 5-0aJIBHOM KA

CymMa 6asu1oB 1o 100-0auteHOM mikaie | OreHka 1mo S-0aJuIbHON IIKaJIe
100-85 OTJINYHO
84-70 XOPOIIO
69-50 VJIOBJIETBOPUTEILHO
49 u meHee HEYJIOBJIETBOPUTEILHO
Kpumepuu OUeHUBANUA peuwienun KOMNemenmmnoCcmHuo-

OPUEHMUPOBAHH O 340aYU:

6-5 ©0anjoB BBICTaBIIETCA OOyYalOUIEMYCs, €CIM pEIICHUE 3aJadyd
JEMOHCTPHUPYET TITyO0KOe MOHNMaHUE 00y4JatoIIUMCs PEAJIOKEHHOHN MTPOOIeMbI U
pPa3HOCTOPOHHEE €€ pacCMOTpPEeHHe; CBOOOJHO KOHCTpyHpyemas paboTa
MPEJICTaBISIET COOO JTOTHYHOE, SICHOE U TIPH STOM KpaTKOe, TOYHOE ONMCaHUE X0/



pemeHus 3amadd  (MOCIEAOBATEILHOCTH (WU BBIMOJTHEHHUS) HEOOXOIMMBIX
TPYJIOBBIX JEUCTBUI) U (QOPMYIHPOBKY [TOKa3aHHOTO, MPABUIBHOIO BBIBOJA
(oTBeTa); MpPU ATOM O00YYAIOUUMCS MPEUIOKEHO HECKOIBKO BAPUAHTOB PEIICHHUS
WIM OpUTHHAIBHOE, HECTAHJIAPTHOE pelieHue (Miau Haumboliee d(PpPeKTUBHOE, WIH
HamOoJiee palMOHAIbHOE, WM ONTUMAJbHOE, WU E€AMHCTBEHHO IPABUIIBLHOE
pelieHune); 3ajaya pelieHa B YCTAHOBJICHHOE IMpENojaBaTeeM BpeMs WU C
OTIEPEKEHUEM BPEMEHHU.

4-3 ©0ajuia BBICTABISICTCS OOyYaromeMycCsl, €CIIM PpCeIIeHHWe 3aJaqd
JEMOHCTPUPYET MOHMMAaHUE OOyYaroUUMCs MPEUIOKEHHOW MNpoOJIeMbl; 3aaada
pellieHa TUIOBBIM CITOCOOOM B YCTAHOBJIGHHOE MPEIOAaBaTeIeM BpEeMs; UMEIOT
MecTo ob0mme ¢pa3sl U (UIM) HECYIIECTBEHHBIE HEAOYETHl B OMHCAHUU XOJIa
peleHus u (Uan) BeIBoJA (OTBETA).

2-1 ©Oanja BBICTAaBIACTCS OOydYaromieMycsi, €CIU pelieHue 3a7add
JEMOHCTPUPYET TOBEPXHOCTHOE TMOHUMAHUE OOYyYalomUMCs MPeAJIOKEHHON
poOJIeMBbI; OCYIIECTBICHA IMOMBITKA MIA0JIOHHOTO pelIeHUsl 3a7a4u, HO MpU €e
pelieHur  JIONYyIIeHbl  OMMOKM ¥ (WJIM)  TPEBBIIICHO  YCTAaHOBJICHHOE
MpenoaaBaTesieM BpeMsI.

0 OayuloB BBICTaBISIETCS OOYydYarOIIEMYCsl, €CIM PpELIEHUE 33aJauu
JEMOHCTPUPYET HEMOHUMaHUE 00YyJarOUUMCs MPEI0KEHHON TPOOIeMBbl, U (HIIN)
3HAUUTEILHOE MECTO 3aHUMAIOT OOIIMe (Ppa3bl U TOJIOCIOBHBIE PACCYKIICHUS, U
(wK) 3a7a4a HE pellieHa.

S cemectp
Komnemenmuocmmuo-opuenmuposanuas 3adaua Ne 1
[TnoTHOCT pactpeneiacHuss BeposTHOCTeH Pr(f) 3HAYCHUH 3JICMEHTOB

M300paKEeHUSI UMEET BUJI, TOKa3aHHBIN MEPBHIM TpaUKOM Ha PUCYHKE.

?r (r) P.(2)

Heobxoaumo mpeoOpa3oBaTh ypOBHU SIPKOCTEH H300pa)K€HUsSI TaK, YTOOBI
IUTOTHOCTh paclpe/ie/icHHs] BEPOATHOCTEH P;(Z) mpeoOpa3oBaHHOTO HU300paXKEHHSI
uMena BHJ, TIOKa3aHHBIM Ha BTOopoM rpaduke. Ilpenmonaras 3HaueHUs
HEIMPEPHIBHBIMU, HaWauTe MpeoOpa3oBaHue (B TepMUHAX I W Z), peliaroiiee
MOCTABJICHHYIO 33/1a4y.

Komnemenmuocmuo-opuenmuposaunas 3aoada Ne 2



OnbpITHOMY MEIULIMHCKOMY 3KCIEPTYy HOPYYEHO MPOCMOTPETH HEKOTOPYIO
rpyniny u300pakeHHid, MOJTyYSHHBIX PU MOMOIIH 3JEKTPOHHOIO0 MUKpOcKora. J{is
TOTO YTOOBI 00JIErYUTh ceOe 3aJjauy, SIKCIEPT PelIacT BOCIOIb30BaATHCA METOIaMU
uudpoBoil 00padoTku u3z00pakeHuit. C 3TOM 1eNbl0 OH UCCIEAYyeT psl
XapaKTEPHbBIX U300paKEHUHN U CTAIIKUBAETCS CO CIECAYIOIIUMU TPYAHOCTIMHU:

1. Hanuume Ha U300paKEHMSIX OTHCNBbHBIX  APKUX TOYEK, He
MPEICTABIISIIONINX UHTEPEC.

2. HenoctaTouHasi pe3KoCTh U300paKeHHI.

3. HegocraTouHblil ypoBEHb KOHTPACTHOCTH HEKOTOPBIX M300paKEHUH.

4. CBUT CpEeIHEr0 YPOBHS SIPKOCTH, KOTOPBIH JIJIs1 KOPPEKTHOT'O MTPOBEACHHUS
HEKOTOPBIX U3MEPEHUH SIPKOCTH JOJKEH IPUHUMATD 3HAUYECHHE V.

DKCHepT X0YeT MPEoJI0NIeTh 3TH TPYAHOCTH U 3aTE€M BBIACIUTH OENbIM BCE
TOYKA U300pakeHUs, SIPKOCTh KOTOPBIX HAXOJIUTCS B AuamnazoHe oT li 1o |y,
COXpaHUB SIPKOCTh BCEX OCTaJbHBIX Touek 0e3 wu3MeHenus. IIpemnoxure
NOCJIEI0BATEIbHOCTh IIAroB  00pabOTKH, MNPUACPKHUBASACH KOTOPOM HKCHEPT
JIOCTUTHET MOCTABJICHHBIX 1IEJEH.

Komnemenmunocmuo-opuenmuposanuas 3adava No3
0, s ‘X‘ >1

@Oynkmuio f(X) =<1, mm0<X<1  mpeacraButh uHTErpaioM Dyphe.
-1 st —-1<x<0

Komnemenmnocmmuo-opuenmuposanuas 3aoada Ne4
BeimomHuTh 00BIYHYIO CBEPTKY MocienoBarenbHoctei {1331} u {11}.

Komnemenmunocmuo-opuenmuposanuas 3adaua Nes

Koadpdurmenter AI1O nocnenoBaTenbHOCTH §-MHU IEUCTBUTENBHBIX YUCET
cootBeTcTBeHHO paBHbl X(0)=5, X(1)=1, X(2)=1+1,X(3)=2+31,X(4)=2. Haiitn
3HaueHusa ko3ppuuuenton X(k), k=5,6,7.

Komnemenmuocmno-opuenmuposannas 3aoaqa Ne6

[Tycts HOMep pyHKIMM Youma — 5. [[BonuHbIi Koa HoMepa GyHKIUA Y oJIIia
— 0101. Kon I'pest paen 0111, T=1. 3anumure popmyny nepexona ot GyHKIUHA
Panamapexa k ¢pynkiuu Yoummia.

Komnemenmunocmuo-opuenmupoeannas 3aoaua Ne7
BrinonauTe IUKIMYECKYIO CBEPKY mocaeaoBarenbHocTedt {1331} u {11}.

Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne§

OpnomepHas puibTpanusi.

Hcxomuoe wm3obpaxenue [fy, f, f,]=[3,1,1]. Mckaxarommit  duastp
[ho,h,]=[L 2] (L=1). Wckaxennoe uszobpaxenue [a,,a,, a,,a5]=[3,7,3, 2]
TpeGyeTcst pacCUNTaTh CUHTAIONIEECS HeH3BeCTHBIM m3o0paxenue [f,, T, T, ].



Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne9

JABymepHast  uibtpammst.  McxonHoe — m3oOpaxkeHne:  [F|=

N R
_ O N
O N B

0 3

Komnemenmuocmmuo-opuenmuposanuas 3adaua Nel()
UYemy paBHa cBepTKa ABYX nocienoBarensHocteit [11]u [11].

HCKa)KaroIas MacKa: [H] = .

Komnemenmnocmuo-opuenmuposanuas 3adaua Nel 1
JUis BxomHoW mnocienoBaTenbHocTH [204062] pe3ynabTaT CriaXuBaHUS
METOJIOM CKOJIB3SIIETO CPETHETO HMEET B,

Komnemenmunocmuo-opuenmupoeannas 3aoaua Nel2

[Ipu peHTreHOBCKOM 00CII€IOBAaHUU BEPOSTHOCTH OOHAPYKUTH 3a00JIEBaHNE
y 6osibHOTO TyOepKyse3oM paBHa 0,95. BepoaTHOCTb IPUHSTH 3J0POBOTO YEJIOBEKA
3a 6onpHOTO paBHa 0,05. Jlosist OOJIBHBIX TYOEPKYJIE30M 0 OTHOIIEHHUIO KO BCEMY
HacesieHnto paBHa 0,01. HaliTu BEpOSTHOCTh TOTO, YTO YEJIOBEK 370POB, €CJIH MPHU
o0cJieToBaHUM OH ObUT MPU3HAH OOJILHBIM.

Komnemenmuocmmuo-opuenmuposanuas 3adaua Nel3

Bpau 3HaeT, uto Takoe 3a00j1€eBaHne, KAK MEHUHIUT, OYEHb YaCTO BbI3bIBAET
y TMaleHTa CHUMIITOM, XapaKTePU3YIOUIUNUCS CHIKEHUEM TMOJIBHKHOCTH IIEH;
MPEANOJIOKUM, YTO 3TOT cuMmnToM HaOmogaercs B 50% ciydaeB. Kpome Toro,
Bpavy U3BECTHBI HEKOTOPBIEC 0€3yCIOBHBIE (DAKT: anpruoOpHasi BEPOSITHOCTh TOTO, UTO
HEKOTOPbIN MAIlMEHT UMEET MEHUHTUT, paBHa 1/50000, a anpuopHas BepOSITHOCTD
TOTO, YTO HEKOTOPHIM MAIlMEHT MMEET HEMOJBIKHYIO I1ero, paBHa 1/20. Kakobl
IIAHCHI HA TO, YTO MAIMEHT JIEHCTBUTEILHO UMEET TaHHOE 3a00JieBaHuE?

Komnemenmnocmuo-opuenmuposannas 3aoaua Nel4

Pasnoxuts ¢pyakimio X(t):=t, 0<t<1 B Tpuronomerpuueckuii psg Pypne Ha
unrtepsaie (0, 1).

Komnemenmuocmuo-opuenmuposanuas 3adaua Nel5
Hatitn cnexktp ¢dynkumu x(t), 3amaHHONW Ha WHTepBaje —t/2<t<t/2, mnpu

ucxoaubixaanueix: U =0.5,1:=2; BO3MOXHasi1 IEPUOIAUYHOCTH IOBTOPEHUS
T:=2-1 (pucyHok 1).
. T T
U, if ——<t<—
Ananutnueckoe Boipaxenue pyHkmu: X(t) = 2 2
0 otherwise



A
t= +

x(t)

.
I
s )

6 -4 2 0
t

Pucynok 1

Komnemenmuocmuo-opuenmuposanuas 3adaua Nel6
[TpoBenuTe KOpPESAUIO ABYX TUCKPETHBIX CUTHAJIOB X1 U X).
X1 0,5 0,75 1 0,75 0,5
X2 0,5 0,5 0,5 0,5 0,5

[IpoBeanTe HEOOXOAMMBIE CIABUTU IJIi WHTEPBAJOB HMHJIIEKCOB CIBUTU -
4<m<4. Cnenaiite HAOPOCOK AUCKPETHOT'O pe3yJbTaTa Im.

Komnemenmunocmuo-opuenmuposanuas 3adaua Nel7

[TpoBenuTe cBepKy aucKkperHoro curHaia f ¢ mackoi h.
f 0 0 0 0,5 1 1 1
h 1 0 -1

Komnemenmunocmuo-opuenmupogannas 3aoava Nel8
PaznoxuTe cienyromnyo nocie10BaTebHOCTh B psia Dypbe.

n 0 1 2 3 4 5
th 0 1 2 3 4 5
fs 1 0 0,5 1 0 0,5

Komnemenmunocmmuo-opuenmuposanuasn 3adaua Nel9
K xakomy ObicTpoMy mpeoOpa3oBaHHUIO MPUHAMICKUT  CIEAYIOIIee
ypaBHeHue? Kakue 3a1aHusi UMEIOT 3TH MaTPULIbI?
1 0 0 O][+1 +1 0 O][+1 +1 0 O]

0 0O 0 +1 +1 0O 0 +1 +1
11(+1 -1 0 O +1 -1 0 O
0 O 0 +1 -1 O 0 +1 -1

T=1.
2

o O O
— O O
o O -

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 20

O6o3naunm cemuToueyHoe J[[ID BemecTBEeHHO3HAYHONW MATHUJICHHOMN
nocnenaoBareabHocTH  Xo[n]  wepe3  Xo[k]. Ilycts cemmroueunoe JITID
nocienoareabHocT Q[nN] Beimsiaut kak Re{X;[k]}. ITlokaxkute, uro Toraa
g[0]=x2[0], u naitmute cBsa3b Mexay g[1] u X2[1]. [TosicHuTEe CBO¥ OTBET.



Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne 21
Koneunslit curnan

]+cosﬂ—lcos3n-n, 0<n<7
4 2 4

x[n]=
0 unaye

2

Bripaxkaetcs guepes ooparnoe JII1D cnexyrommm o6pazom:
1< o
= m X, [k]e! ™"
x[n] =485
0

2

0<n<T,

¥

uHauve,

rae Xs[K] — BocemuToueunoe JII1® mocnenoBatensuoct X[n]. M300pasute
Xg[K] mpu 0<k<7.

Komnemenmuocmuo-opuenmuposanuas 3aoava Ne 22
Berancnure 16-toueunoe 1D Vi6[K] 16-unennoii mocienoBaTeIbHOCTH

wt-n 1 3nt-n
1+ cos————cos
4 2

. 0<n<I5,

uHave
0

3

v[n]=

Komnemenmnocmuo-opuenmuposanuas 3adaua Ne 23
[Tycte X[K] — N-toueunoe JII® N-umenHoi mocienoBareabHocTH X[N].

PaCCMOTpCB OTACIIBHO cnyqaﬁ YCTHOI'O 1 HCUCTHOI'O N, IIOKaXXUTE, YTO C€CJIN X[n]:'
[N-1-n], To X[0]=0.

Komnemenmnocmmno-opuenmuposannas 3aoaua Ne 24
ITycte X[k] — N-toueunoe JIIPD N-umennoi mociemoBareabHocTH X[N].
Hoxkaxmwure, uro eciu N uetHo u X[n]=X[N-1-n], To X[N/2]=0.

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 25

[Mpennonoxum, uto Y N-TOYeuHOW MmocieaoBaTeIbHOCTH X[N] ¢ HyIeBBIMU
ywienamu nipu N<0 u N>N ecTh 1o KpaitHe Mepe OANH HEHYIEBOM 0TcuéT. MoXeT Jin
npeodpazoBanue Oypre Takoi MOCIeI0BATEILHOCTH YIOBIETBOPSATH YCIOBHUIO!

X (™M =0, 0<k<M-1,

rie M — uenoe uucno, 6onbmee uian paBHoe N? TlomoxuTenbHBI OTBET
MOJKPETUTE MPUMEPOM, OTPHUIIATEIIbHBIN JOKAKHUTE.

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 26

XomnmMan u [{roamens mpemioxmm MoauduiupoBanabiii anroput™ bIID,
KOTOPBIM Ha3bIBaeTcs paciieruieHo-aBondHbiM [40,39]. TToTokoBbIi rpad 3TOrO
QITOPUTMA AHAJIOTMYCH JIBOMYHOMY ITOTOKOBOMY Tpady, HO B HeM TpeOyercs
MEHBIIIE BEIICCTBEHHBIX YMHOXEHUH. 371eCh WUIFOCTPUPYIOTCS OCHOBHBIC



IPHUHIIAIIE  PaCcIICIICHO-ABOMYHOr0 anroputMa, Beraucisromero JAIID  X[K]
nocnenoBareabHocTd X[N] mmuubr N. IMokaxkwurte, uro uwineHsl X[K] ¢ 4yérHbiMU

HOMEpaMHU MOKHO BbIpa3uTh Kak N/2 — Toucunoe J{I1D.
(N/2)-1

X[2k)= . (x[n]+x[n+N/2))W3", 0<k<(N/2)-1

n=0

Komnemenmunocmuo-opuenmuposanuas 3aoaua Ne 27

Xomman U JroaMens TpeioKuin MoAuGUIIMPOBaHHBIN anroputm BIID,
KOTOPBIA Ha3bIBaeTca paciieruieHo-aBondabiM [40,39]. TToTokoBbIi rpad >TOrO
QIrOpUTMa AHAJIOTMYEH JIBOUYHOMY IOTOKOBOMY Tpady, HO B HeM Tpelyercs
MEHBIIIE BEHIECTBEHHBIX YMHOXEHUH. 3/1€Ch WUIIOCTPUPYIOTCS OCHOBHBIE
NPUHIUIB  PaCIIEIUICHO-ABOUYHOTO anroputMa, Beruucistoniero D X[K]
nocnenoBareabHocTH X[N] mmuabl N. ITokaxwute, uro wieHsl X[K] ¢ Heu€THBIMU
HOMEpaMU MOXHO BbIpa3uTh kak N/4 — toueunsie J(T1D.

N, ) _ ) o i
X[4k+l]=42 [I[}?]—X ”.|_£ ]_j[x ﬁ+£ —x ”_{_E ] H‘}{FHTR”__‘

n=(

N
4

X[4k+3]=z (x[r.']—x n+%? ]'f‘j[}f .1'1'-4-E -X ﬁ+% ] W

n=0
[ﬂikiﬁ—]]_
4

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 28

JI1® B anroputme I'epriens eruucisercs kak X[K]=yx[N], rae yk[N] — Boixon
CEeTH, U300pakKeHHOU Ha pucyHke. PaccmoTpuTte peanuzaiuto anroputMa ['epiiens
B apuMeTHKE ¢ PUKCUPOBAHHOMN TOUKOU, TPUMEHSS OKPYTJICHHE ISl KBAHTOBAHUS
koaddummenTos. [Ipeanonoxure, 4yTo JyIMHA perucTpa coctarisier B+1 6utoB (¢
y4€TOM 3HAKOBOTO OuWTa), a OKpYIJICHHE TMPOU3BEICHUN MPOUCXOAUT TIEpe.
cinoxenueM. CuuTaiTe, 4YTO UCTOYHHKHU IIIYMOB OKPYTJICHUS HE 3aBUCAT JAPYT OT
npyra. I[lpenmonaras, uto X[n] — BelleCTBEHHO3HAUYHAS IOCIEI0BATEILHOCTD,
HAYEPTUTE TMOTOKOBBIN Tpad MOJETu JTUHEHHOTO NIyMa BBIYUCICHUS C KOHEYHOU
TOYHOCTBIO BemecTBeHHOW W MHUMON 4yactu X[K]. Ilpu ymHOXeHun Ha £1 mym
OKpYTJICHUS HE BO3HUKAET.
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JITI® B anroputme [Nepuens seraucisercs kak X[K]=y«[N], rae yx[N] — Boixon
CeTH, M300paKeHHON Ha pucyHke. Paccmorpute peanuzanuio anroputMma [ epriess
B apuMeTHKe ¢ PUKCUPOBAHHOMN TOUKOU, TPUMEHSSI OKPYTJICHHE ISl KBAHTOBAHUS
koaddummenTos. [Ipeanonoxute, 9yTo JyIMHA perucTpa coctarisier B+1 6utoB (¢



y4€TOM 3HAKOBOrOo OWTa), a OKpPYyIJCHHE IPOM3BEACHUN MPOUCXOAUT TEepes
crnoxxenreM. CUuTaiTe, YTO UCTOUYHUKHU IIYMOB OKPYTJICHHS HE 3aBUCST JIPYT OT
Apyra. BerauciuTe IUCIEPCHIO IyMa OKPYTJICHHSI, BO3HHUKIIETO IPH BBIYKCICHUH
KaK BEIIEeCTBEHHOM, Tak 1 MHUMOM yacTtu X[K].
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Paccmorpum  npsmoe Bbrumciienue JIID B apudmeruke ¢ KOHEUHOM
TOYHOCTBIO U OKPYIJIEHHEM B KaueCTBE omnepauuu kBaHToBaHwus. [Ipenmoioxure,
4TO MPH 3TOM Hcmosb3yercs (B+1) — OMTOBOE MpeACTaBiICHHE YHCEN, a IIYMBI,
BO3HUKAKOIIME MPU PA3HBIX BELIECTBEHHBIX YMHOXXCHUS, HE3aBUCUMBI JPYT OT
npyra. Cuuras, yro X[N] — BemecTBeHHO3HAYHAs MMOCIICAOBATEILHOCTD, HAHINTE
JUACTPECUIO IIYMOB OKPYIJICHUS NPU BBIYUCICHUUA BEIIECTBEHHOM W MHUMOWU
gactel kaxaoro 3Hauenus 1D X[K].

Ketic-3a0aua Ne 31

M3BecTHO, 4TO BCE HE IMONABIIKME B PUCYHKA OTCUETHI MOCIICIOBATCILHOCTH
Xi[nN] m Xo[n] paBuel Hymo. Berauciure Xs[2], ecnmm  X3[n]=xi[n]8xz[n] -
BOCHBMHUTOYCYHAS ITUKINYECKasi CBEPTKA.

HEREE RN

el s

L
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PaccMmoTpuTe KOHEUYHYIO TociaenoBaTeabHOCTh X[N], y koTtopoit X[N]=0 mpu
n<0 u n>P. Ham Hy»HO y3HaTh 3HaucHHs ¢€ Dypbe-o0pa3a B Toukax mk=27k/N mpu
k=0,1,...,N-1. Pazpaboraiite u 000CHYyIiTe TIPOLICAYpPY ITOUCKA ITUX 3HAYCHUI Yepe3
N-toueunoe 11D B crenyronmx ciaydasx:



a) N>P; 6) N<P.

Illkana ouenueanusa pewienus KOMHEMEHMHOCHHO-OPUEHMUPOCAHHO
3a0ayu. B COOTBETCTBUU C JCHCTBYIOIICH B YHUBEPCUTETE OANTbHO-PEUTHUHTOBOM
CUCTEMOU OIICHMBAaHUE PE3yJbTATOB MPOMEKYTOUHOU aTTeCTAlMK OOYyYarolIuXcs
ocyuiecTBisieTcs: B pamkax 100-0ayuibHOM MIKaJIbI, IPU 3TOM MaKCUMAaIbHBIA Oali
M0 MPOMEXKYTOUHOM arTecTallui OOyYaromuxcs Mo O4YHOW ¢opme 00yyeHus
coctaBisier 36 0amioB, MO OYHO-3a09YHOM W 3a04HOUM (popmam oOydeHus - 60
(ycranoneHo nojoxenuem 11 02.016).

MaxkcuManabHOE KOJMYECTBO OalljIoB 3a pEIIeHHE KOMIETEHTHOCTHO-
OpPUEHTHUPOBAHHOM 3a1auu - 6 OaIoB.

bann, momydyeHHBIA OOydYarOIMMCS 3a perieHHe KOMIETEHTHOCTHO-
OPHUEHTHUPOBAHHOW 3a/layd, CyMMHUpPYyeTCS C O0aioM, BBICTABJICHHBIM €My IIO
pe3yibTaTaM TECTUPOBAHMUSL.

OO6mmit 6a/mm MPOMEXKYTOYHOM aTTECTallMd CYMMHpYETCs ¢ Oaiamu,
MOJIYYCHHBIMU 00YYAIOIMMCS 110 PE3yJIbTaTaM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
B TEUCHHUE CEMECTpa; CymMma OasioB MEPEBOJIUTCS B OICHKY MO MATHOATUIbHOU
IIKaJe CIETYIONIM 00pa3oM:

CootserctBue 100-0a/U1bHON U 5-0aJIBHOM KA

Cymma 6annos no 100-o6annvrou wkane | Quenxa no 5-6anivrnou wkane
100-85 OTJINYHO
84-70 XODOIIIO
69-50 VIOBJIETBOPUTEILHO
49 1 meHee HEYJIO0BJICTBOPUTEILHO
Kpumepuu OUECHUBAHUA peuieHus KOMNemenmHnoCcmHo-

OPUEHMUPOGAHHOI 3a40a4U:

6-5 ©0asI0B BBICTABIACTCS OOydYaromeMycs, €CId pelieHUue 3aJadu
JIEMOHCTPHPYET TITy00KOe MOHNMaHUE 00yUJatoIIUMCs PEAJIOKEHHOM MPOOIeMbI U
pPa3HOCTOPOHHEE €€ PAacCMOTPEHHE; CBOOOJHO KOHCTpyHpyemas paloTa
MPECTaBIIAECT COOOM JIOTUUHOE, ICHOE U IIPU 3TOM KPaTKOE, TOYHOE OMHUCAHUE X0/
pemieHuss 3amaud  (MOCIEAOBATENIbHOCTH (WUJM  BBIMOJHEHUSI) HEOOXOIUMBIX
TPYJIOBBIX JEUCTBUI) U (POPMYJIHMPOBKY TOKAa3aHHOTO, MPABHIBHOTO BBIBOJIA
(oTBeTa); MpPU TOM O00YHAIOIUMCS MPEIOKEHO HECKOIBKO BAPUAHTOB PEIICHUS
WM OpUTHHAIBHOE, HECTaHJIApTHOE peleHue (uian Hambomee r¢PexkTuBHOE, WK
HanOoJiee paIMOHAIBLHOE, WM ONTUMAJLHOE, WU CAWHCTBEHHO IPABUIIBLHOC
pellieHne); 3agada pelieHa B YCTAHOBJIIGHHOE TIPErojaBaTelieM BpeMs WIH C
OTIepEKEHUEM BPEMEHU.

4-3 Oanja BbICTaBIsETCS OOydYalolmieMycs, €Clid pelIeHue 3ajadu
JEMOHCTPHUPYET MOHUMaHHE OO0YYaroNIMMCs TPEUIOKEHHON MpoOJIeMBbl; 3amada
pelieHa TUTIOBBIM CIIOCOOOM B YCTaHOBJICHHOE TIPEIOJaBaTeIeM BpEMsS; UMEIOT
Mecto oOmue ¢pa3pl U (WIKM) HECYIIECTBEHHbIC HEJ0YEThl B OMHCAHUM XOJ1a
peueHus u (Uian) BeIBOJA (OTBETA).



2-1 ©Oanna BBICTAaBIsACTCS OOydYaromemMycsi, €CiIu pelnieHue 3aJadu
JIEMOHCTPHPYET TOBEPXHOCTHOE IMOHUMAaHHE OOYyYaIOMUMCS TPEaIOKEHHON
poOJIEMBI; OCYIIECTBIICHA IMOMBITKA IIA0JIOHHOTO PEIICHHs 3aJa4d, HO TMPH ee
pelIeHUH  JOMyMIeHbl OMWOKM ¥  (WIM) TIPEBBIIICHO  YCTaHOBIECHHOE
IperoaaBaTesieM BpeMsl.

0 OaJuloB BBICTABISICTCS OOyYarOIIeMyCsl, €CIM pelIeHUE 3aJadu
JIEMOHCTPHPYET HEMIOHUMaHKUE O0yJaOUMCS TTPEITIOKEHHON MPOOIeMbl, U (WITH)
3HAYUTENIbHOE MECTO 3aHMMAIOT 0OIIMe (Ppas3bl U TOJOCIOBHBIE PACCYXKIACHUS, U
(wnn) 3a7a4a HE pellieHa.



