degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop nepenoBoii MHKEHEPHOM
IIKOJbI PAJIMOJIOKALMH,
PaIMOHABUTALMM M MIPOTPAMMH O
HHKCHepHHU

M.A. Kynpos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Panunonokanus

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiab NOArOTOBKHU: [IporpammHast HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJuOIOKALH, PAJUOHABUTALMN U IPOrPAMMHON
UHXKEHEPUHU
kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: A.B. Tpudonos

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUIECKUX CHCTEM
11.03.2024



AHHOTANMA

JuctumoinHa "Panmonokanus” mpusBaHa cHOPMHPOBATH 3HAHUS TEOPETHYECKHX OCHOB PaJMOJIOKAIIHH,
0a3upyIOIMXCSd Ha IIOHUMaHUM OCHOBHBIX NPHUHLMIIOB HCIIONBb30BAHUS PAIUOBOJIH M 00pabOTKU
PaIuOIOKaIMOHHBIX CHUTHAJIOB JUIS PELICHUS OCHOBHBIX 3aja4 paauoiokanuu. ChopMHUpOBaHHBIC 3HAHHS
JIOJDKHBI  00€CIieunBaTh CIOCOOHOCTh OOYHYaIOIIUXCS CaMOCTOSITENILHO (C TIOMOUIBIO JIMTEPaTypbl | JIp.
CPEICTB) U3y4aTh MPUHIIMITBI IOCTPOCHUS PaINOTIOKAIIMOHHBIX YCTPOHCTB.

1. leau u 3apauu

Meap AUCUMNIMHBI

- chopMHUpOBaTh 3HAHHUS TEOPETHUYECKUX OCHOB PATUOIOKAIUH, Oa3UPyIOIIMXCA Ha MOHUMAaHUH
OCHOBHBIX INPUHIIUIIOB HCIIOJIB30BAaHUS PAJHOBOIH M 00paOOTKH PagMOIOKAIMOHHBIX CHUTHAJIOB JUIS
pelieHus] OCHOBHBIX 3ajad paauonokauuu. CdopMmHupoBaHHBIE 3HAHHS JOJDKHBI 00ecreuyuBarh
CIIOCOOHOCTh OO0YYarOIIMXCS CaMOCTOSATENBHO (C IOMOIIBIO JIUTEpaTypsl W Jp. CPEACTB) H3ydyaThb
MIPUHIIUIBI HOCTPOEHUS PaIUOIOKAIMOHHBIX YCTPOMCTB.

33)13‘11/[ JAUCHUIIINHBI
HU3yUUTh:
- BUJbI 1 3a/1a9¥ paIMOJIOKAlNH, a4 TAKKC OCHOBHYIO TCPMHUHOJIOTUIO,

- paIuOJIOKAlMOHHBIC CHTHAJBI, MX BHIBI, TNPUHIUI HEONPEICICHHOCTH M OCHOBBI TEOPHU HX
paspereHus;

- SIBJIGHUE BTOPUYHOTO M3JyUYECHUS paJMOBOJIH U MOHATHE 3P (PEKTUBHON TOBEPXHOCTH PacCEUBAHUS;
- OCHOBBI TEOPHH OOHAPYKECHUS PAANOIOKAIIMOHHBIX CUTHAJIOB,

- OCHOBHOE ypaBHEHHE DPAJMOJIOKAI[MM M BIMSHHE PA3IWYHBIX (DAKTOPOB Ha MAIBHOCTH JCHCTBHA
PaaMOIOKAIIMOHHBIX CUCTEM;

- OCHOBBI TCOPUHU PATUOJIOKAITUOHHBIX HBMGPGHHﬁ;
- TCOPCTUYICCKUC OCHOBBI ITIOCTPOCHU I/IBMepI/ITGHCﬁ CKOPOCTH, JAJIbHOCTH U YITIOBBIX KOOPAWHAT,
- 06H.II/IC CBCACHUS O PACIIO3HABAHUH PATUOJIOKAIMOHHBIX uenei/i.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIUN
OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHHUS HayYHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOIMKaUi 1 HayYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
(TexHONIOTNYECKNE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C MCIOIB30BAHUEM MPHUKIAJHOIO MPOrPaMMHOIO
(TmyOnuKanum, mMpoeKThI) obecrnieueHust

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

- 3ala4M paauoJioOKalluy, BUAbl PAAHUOJIOKAILIMH, a TAKKEC OCHOBHYIO TCPMHUHOJIOTUIO, INPUHATYHO B
paaruoIoOKau,

- OCHOBHBIC TAKTHUKO-TCXHUYCCKUC XAPAKTCPUCTUKU PAAUOJIOKAIIMOHHBIX CUCTEM,

- BUABI PAJUOJOKANUOHHBIX CUTHAJIOB, HX aABTOKOPPCIANHUOHHBIC (I)yHKL[I/II/I U CIICKTPAJIbHOC
MpeACTaBIICHUC,

- IPUHIUII HCOMPCACICHHOCTU U TOHATHUC €C (bYHKI_II/II/I, a TaKXC OCHOBBI COBMCCTHOI'O pa3pCHICHUA
CUI'HAJIOB 110 OAHOMY HJIM HECKOJIBKUM ITapaMeTpaMm,

- ABJICHUC BTOPUYHOI'O U3JIIYUCHUSA PAAUOBOJIH U TIOHATUC 3(1)(1)6KTI/IBHOI71 IMMOBCPXHOCTHU paCCCHUBAHU.

YMETb:



- BBIACTATH OCHOBHBIC HOAXOIBI TEOPUM OOHAPYKEHHs PaJANOIOKAIIMOHHBIX CHTHAJIOB, MOKa3aTelH
KauecTBa U OCHOBHBIC KPUTEPUHN OOHAPY>KEHUS;
- ONpeAeNaATh NPUHIMIB OOHApYXEHWs CHUIHAJOB C JETePMHUHHMPOBAHHBIMH U  CIIyYalHBIMU
napaMeTpamMu, moHsATHe ""onTuMalbHbIA QUIBTP";
- ONpenessITh MPUHIUIBI KOPPEISIUOHHONW, QUILTPOBON U KOPPEIAIMOHHO-(PUIBTPOBOI 00paboTKH
CUTHAJIOB, a TaK)Ke MPUHIMIIBI TOCTPOCHHUS ONTUMAIBHBIX TPUEMHHUKOB 00pPaOOTKH OCHOBHBIX BHIIOB
CHUTHAJIOB;
- BBIBOAWTH YpPAaBHEHUE PAJMOJIOKALMU M BIMSHUE PA3IMYHBIX (DAKTOPOB HA JAIBHOCTH ACHCTBUS
PaIuoNIOKAlMOHHBIX CHCTEM.

BIIAJICTh!

- METOJaMHM  OLICHUBAHUS MOTEHUUAIBLHONM TOYHOCTU PATUONOKAIIMOHHBIX H3MEPEHUH, a TaKXKe
MOTEHIUAIFHYIO TOYHOCTh U3MEPEHHS TaJbHOCTH, CKOPOCTH H YITIOBBIX KOOPAMHAT;

- OPUHIIUIIAMU TOCTPOEHUS JUCKPUMUHATOPOB AAIBHOCTH, CKOPOCTHU U YIIIOBBIX KOOPJIUHAT;

- IPUHLMIAMHA W3MEPEHHs NaJbHOCTH M CKOPOCTH B PAJUOIOKAI[MOHHBIX CHCTEMax C BBICOKOH H
HHU3KOM 4acTOTaMU MOBTOPEHUSI UMITYJIbCOB;

- OOLIMMH CBEICHUSIMU O PACIO3HABAHUM PAIMOIOKAIMOHHBIX IIeIEH.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Bune! u 3anaun paanonokanuu 5 5 10
2 PanuonokanioHHble CUTHAJIBL 6 5 10
3 BropuuHoe u3nydenue paaroBoIH 6 5 10
4 OcHOBBI TEOPUH oOHapyKeHHUsI 4 5 5
PaANOIOKALIMOHHBIX CUTHAJIOB
5 HanprOCTh neiicteus PJIC 4 5 5
6 OCHOBBI TEOpHH PAAMOIIOKAIIMOHHBIX 5 5 5
U3MEpeHU
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. Buzsl u 3aga4u paanoaoKaiuu

Panguvonokamusi kKak oTpaciib PaguoOdIeKTPOHUKU. KpaTkue cBefieHHMsT W3 HMCTOPUU  Pa3BUTHUS
paauonokanuu. OCHOBHBIC MOHATHS M TEPMUHOJIOTHS B PAJMOJIOKAIINN. 3aJaud PaJdONIOKAIluU U
¢usndeckue SIBICHUS, WCIOJb3yeMble B paauoiokanuu. Bunel panumonokannu. OcHOBHbIE
TaKTHKO-TexHU4eckne xapakrepuctuku PJIC.  OOoOmenHass crpykrypHas cxema PJIC.

2. PagnoaokanoHHbIE CUTHAIBI




3onmupytomuii curHan. OOoOmeHHas MareMaThuecKas MOJeNh 30HAUPYIOIIEro CUrHajma Bumsl
30H/IUPYIONINX CUTHAIOB. ABTOKOPPENSIIMOHHAS (QYHKIMS W KOMIUIEKCHBIA CHEKTP 30HAUPYIOLIETO
CUTHaJIa. AHaTATHYECKUH CUTHAJI. Teopema  Bunepa-XuHuMHA  OPUMEHUTEIBHO K
PaANOIOKAIMOHHBIM cUTHaJaM. [IpocThle WMITyIBCHBIE paJUONIOKAIMOHHBIE CHTHAJBL. [IpocToif
OJTMHOYHBIA PaJNOJOKAIIMOHHBIA UMIYIBC. ABTOKOpPEIAIUOHHAS (DYHKIUS W CHEKTP IMPOCTOTO
PJIN. UmnynbcHAast MOUIHOCTh M DHEPTHUSI PAJAUOJIOKALIMOHHOIO UMITYJIbCA.

3. BropuuHoe n3inyyeHue paJuoBOJIH

SIBneHne BTOPUYHOIO M3Iy4EHHs PaJvOBOJIH. SIBIE€HHE BTOPUYHOTO M3lydeHne. Buisl BTOpHYHOIO
uznydyeHus (3epkanpHoe, auddysHoe u pezonancHoe). Papmonokaumonnas nens. Kiaccudukaums
panuonoKannoHHbIX nenel. CIIoKHBIE M MPOCThIe paguosIoKanuoHHbIe 1ear. CoCcpenoToYeHHbIE U
pacnpenenennsie nenu. I pexTuBHAsL MOBEpXHOCTH paccenBanus (D11P).

4. OCHOBBI TCOpHUU 06Hapy>KeHI/I$I paaroIOKAalIMOHHBIX CUTHAJIOB

CraTucTHuecKue XapPaKTCPUCTUKU TIOMCX W IIIYMOB. MaremaTudeckas MOACIb (1)JIIOKTyaI_II/IOHHOI\/’I
IIOMCXM. AI[I[I/ITI/IBHaH U MYJIbTHIUIMKATUBHAA IIOMEXU. CraTuctrka q)HIOKTyaHI/IOHHOﬁ IIOMCXH.
Benwiit 1 kBa3uOembIi ryMm. IInoTHOCTH pacupcaciiCHUA BCPOATHOCTHU 3HAYCHUI OTPAKCHHOI'O OT
SN CUTrHaja.

5. lansHocTh ActictBus PJIC

Hanerocte aetictBust PJIC B cBobomHOM mpoctpancTBe. OCHOBHOE YpaBHEHHE DPaTUOJIOKAIUH.
Oueprerndeckuii morenuuan PJIC. lansHocts aetictBus PJIC B cBoGoaHOM mpocTpancTBe. Bnusnue
HaIpaBIIEHHBIX CBOMCTB aHTEHHbI W JUIMHBI BOJHBI Ha AanbHOCTH aAeiictBus PJIC. Bausaue nHa
JNAJIIBHOCTh JCWCTBUSL DHEPreTHYECKOro moTeHuuana. CymMMmapHble TOTEpH, YYHUTHIBAEMBIE NpU
pacuerax nanpHOCTH nerictBus PJIC.

6. OCHOBBI TEOPUU PATUOTOKAIIMOHHBIX H3MEPEHU

Metonuka peuieHus 3aJaud PaJuoJIOKAlMOHHOTO H3MEPEHHUsl MapaMeTpPOB CHUTHAJIOB. 3aladu
pasnoIOKALMOHHBIX U3MepeHuil. KauecTBeHHbIE MI0Ka3aTeu U KPUTEPUU ONTHMAJIbHOIO U3MEPEHUs
napameTpoB. [IpaBriio ONTUMANBHOTO U3MEPEHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heobxonumoe obopynoBaHue Jist JISKIUNA: yueOHas ayIUTOPHSL, KOMITBIOTep (HOYyTOYK) U
MYJIBTUMEIUIHOE 000pyI0BaHKe (IIPOEKTOP, 3ByKOBAsI CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckue ocHOBBI paguonokanuu [Texct] / B. E. lynesuu [u ap.] ; nox pen. B. E. [lyneBuya -
M.Cos.panno,1964

JomnonHurensHas aureparypa

1. Teopust 1 TexHUKa 00PaOOTKH paaHoNIOKaIMOHHON nHopMaru Ha Gone momex [Teker]/S. /.
Iupman, B. H. Manxoc, -M., Paauo u cBs3p, 1981

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

JIn1st KOHTPOJISt ¥ KOPPEKIMU 3HAHUH, 00y4aIOINeCcss MOTYT MCIIOIb30BaTh KOMITBIOTEPHOE
TECTUPOBAHHUE.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare nzydeHus AMCHUILTHHBI CTYICHT JOJDKCH 3HATh OCHOBHBIC ONPEACICHUS JUCIHMIUINHBI,
yYMETb IPUMEHSTH MOJTyYeHHBIE 3HAHUS JUI PEIICHHs Pa3INUHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— TOCEIIEeHHs BCEX 3aHATHH, MPEAYCMOTPEHHBIX YYE€OHBIM IIJAHOM IO  JUCLUIUIMHE;

— BEJICHUS KOHCIIEKTa 3aHATHIA;

— HanpsHDKEHHOHN caMOCTOSTEIIBbHOM PabOTHI CTYICHTA.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE PEKOMEHIOBAaHHOM JIUTEPaTyPBI;

— TpopabOTKy yd4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHL, MpPEAHA3HAYCHHBIX LIS
CaMOCTOSITEIILHOTO U3yUCHHUS;

— peleHue 3a1a4, IpeAgaraéMblX CTYJICHTaM Ha 3aHATHUSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

ITokazareneM BiajieHUs MaTepPHAIOM CIIY>KUT YMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMam
JMCIUTLTHHBL.

BaxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYJIBTALMSMU K
MPENo/IaBaTeio.

Bo3MokeH MpoMeKyTOUHBIN KOHTPOJIb 3HAHUI CTYAEHTOB B BHJAE PELICHUS 3a7a4 B COOTBETCTBHUH C
TEMaTUKON 3aHSTUH.

PexomeHnnyercss ycnemHO OCYIIECTBIATH 3alIUTy Ja0OpaTOpHBIX paldOT, TaKk Kak 3TO YIPOIIAeT
UTOTOBYIO aTTECTAIUIO 110 MIPEAMETY.

JI7si TOATOTOBKU K UTOTOBOW aTTECTAIMU IO IPEIMETY JIydIlle BCETO MOJIb30BaThCS MaTeprallaMH JIIst
MOJITOTOBKU K JTa0OpaTOpHBIM paboTaM M OTYETHI K JIAOOPAaTOpPHBIM paboTaM, 3alUIICHHBIM B XOJIE
y4eOHOro ceMecTpa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A.B. Tpudonon



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

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

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Pa):[I/IOJ'IOKaLII/IH» 06yqa10m1/11710${ JOJIKCH:

3HAThb:

- 3alauu paauoJIOKalv, BUABI PAAUOJJIOKAIHNHU, a4 TAKKC OCHOBHYIO TCPMHHOJIOTUIO, IPUHATYHO B

paaunoIoKaru,

- OCHOBHBIE TAKTHKO-TEXHUYECKUE XapaKTEPUCTUKH PaAHOIOKAIHOHHBIX CUCTEM;
- BHUIBl PAJAMOJOKAI[MOHHBIX CHTHAJIOB, HMX aBTOKOPPEIALMOHHBbIE (YHKIMHM U CIEKTPAIbHOE

NpCACTABJICHUC,

- TIPUHLUI HEONPEJEICHHOCTH U MOHATHE ee (YHKIMH, a TaK)Ke OCHOBBI COBMECTHOTO Pa3peIleHHs
CUTHAJIOB 110 OJJHOMY WJIM HECKOJIBKHM ITapaMeTpaM;
- SIBJIGHUE BTOPUYHOTO M3IyUYEeHUS paJlUOBOJH U MOHATHE 3 (PEKTUBHON TIOBEPXHOCTH PACCEUBAHUS.

yMeTh:

- BBIACTATH OCHOBHBIE MOAXOIbI TEOPUM OOHAPYKEHHS PaJMOJIOKAIIMOHHBIX CHTHAJIOB, MOKa3aTelH
KauecTBa M OCHOBHbIE KPUTEPUU OOHAPYKECHUS;
- ONpeAeNATh NUPUHIMIB OOHApYXEHWS CHTHAJOB C JCTEPMUHHPOBAHHBIMH U  CIIyYaiHBIMU

nn

napaMeTpamMu, MoHsATHe ""oNTUMaNIbHBIH QUIBTD";

- ONpenAeisITh NPUHLUIBI KOPPEISIUOHHONW, (QUIBTPOBON U KOPPEIALUOHHO-(PUIBTPOBOI 00paboTKH
CUTHAJIOB, a TaKK€ MPUHLUIBI IIOCTPOCHUS ONTUMAIbHBIX IPUEMHUKOB 00paOOTKH OCHOBHBIX BHJIOB
CUTHAJIOB;

- BBIBOJUTH YPaBHEHHE DPAJUOJIOKALMH U BIMSHHE PA3IMYHBIX (DAKTOPOB Ha JAIBHOCTH ACHCTBHSA
PaArOIOKALIMOHHBIX CHCTEM.

BJIaJeTh:

- METoJaMM  OLICHHMBaHHUs IOTEHLUAJIbHON TOYHOCTU PATUOIOKALMOHHBIX HM3MEpPEHUH, a TaKxe
MMOTEHIHAJIBHYIO TOYHOCTh U3MEPEHMS TaJIbHOCTH, CKOPOCTH M YINIOBBIX KOOPIHHAT;

- IPUHLIUIIAMH [TIOCTPOEHUS JUCKPUMUHATOPOB JAJIbHOCTH, CKOPOCTH U YIVIOBBIX KOOPAMHAT;

- IPUHLOWIIAMHA HM3MEPEHUs JAJbHOCTH M CKOPOCTH B PAIUOJOKALMOHHBIX CHCTEMAax C BBICOKOM M
HU3KOH 4acTOTaMU IIOBTOPEHUS UMITYJIbCOB;

- OOLIMMH CBEACHUSIMU O PACIO3HABAHUH PaMOJIOKALMOHHBIX 1IeJeH.

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

1. Bugsl 1 3a1a4u paAMOJIOKAlNH, a TaKKe (PU3HUecKre SIBICHUS, UCIIOIb3yEMbIC B PAIHOIOKAIIIH.
2. OCHOBHBIE TaKTUKO-TeXHUYecKue xapakrepuctuku PJIC.

3. O6o0menHas MmareMaTrdecKasi MOJIeNb 30HANPYIOIIETO CUrHaia Bupl 30HIUPYIOMUX CUTHAJIOB.
4. Ilonatue aBTOKOPPENSIUUOHHON (DYHKLINU ¥ KOMIUIEKCHOTO CIEKTPa 30HIUPYIOIIEr0 CUTHAJIA.

5. AHanutnueckuid curHan. Teopema Bunepa-XuHuMHA NPUMEHUTENBHO K PagUOIOKALHMOHHBIM
CHUTHAJIaM.

6. ABtokoppensiinoHHas (yHKImMsS U cnekTp npocroro PJIM. MmmnynbcHass MOIIHOCTh M OHEPTUs
PaaNOIOKAIIHOHHOTO UMITYJIbCA.

7. CrioskHEIC HIUPOKOITOJIOCHBIC PAANOJIOKAITUOHHBIC CUT'HAJIbI. bazan KO3(1)(1)I/IL[I/IGHT CXKXaTus.



8. Pagmoumnynsc ¢ nuHeHOW dactoTHOH Momymsuueidt (JIUM). ABrokoppensiuuoHHas (QYHKIHS |
cnektp paguoumnyisca ¢ JIUM. baza u koagduunent cxarus paguonmmynsca ¢ JIYM.

9. ABTOKOppemsIIMOHHAasE QyHKUIUS U cHekTp paxuonmityibca ¢ KOM. basa u koaddunuent cxarus
paauoumityasca ¢ KOM.

10. m-nmocnenoBarenbHOCTH KOM.

11. BeckoHeuHas mepuoaMYECKas MOCIEJOBATEIbHOCTh IMPOCTHIX PAJHOIIOKAUOHHBIX HMITYIbCOB
(PJIN) u ee ciektp. CKBaXHOCTb.

12. [lauku @pPOCTBIX PATUOUMIIYJIHCOB KBa3UHENPEPHIBHOIO H3JIYUYCHMs], aBTOKOPPEIISLIMOHHASA
byHKUIMSA u CIIEKT] MTa4KH.

13. ®yHKIMS HEONPEAEICHHOCTH MPOCTOTO PAAUOUMITYIIbCA.

14. ®@yHKIMS HEONIPENEIEHHOCTH IIaYKHU POCTHIX PaJUOUMILYJIBCOB.
15. ®yHkuus HeonmpeaeneHHoCcTy curnana ¢ JIYM.

16. ®yHkums HeonpeaeneHHocTu curuana ¢ KOM.

17. Buapl BTOpUYHOTO PauOIOKAIIMIOHHOTO U3ITYYEeHHS.

18. Kiaccudukanus paguoaoKaluOHHBIX IIETIeH.

19. DddexruBnas moBepxHocth pacceuBanusi (JI1P). 3aBucumocts OIIP OT AMWHBI BONHBI U
PACCTOSTHUN MEXKIy U3ITydaTeIIsIMU.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OI1P nuneitnoro Bubparopa.

2. OIIP mapa u BBITyKJIOW MOBEPXHOCTH.

3 OIIP meTannyeckol IIacTUHBI.

4 JlnarpaMMa oOpaTHOTO BTOPUYHOTO M3ITyUYCHUS.

5. Iloka3areny kauecTBa OOHAPYKEHUS paJIHONIOKaIMOHHOTO curHana. Kpurepwuii baiieca.

6. Kpurepuii baileca m oTHONIEHWE MPaBIONOAOOUS B TEOpPHU OOHAPYKEHHS PalIUOJIOKAIIMOHHBIX
CUTHAJIOB.

7. Hocrarounas craructuka, [IpaBuno ontumanbsHoro oOHapyskeuus. Pemaromas GyHKuus.

8 Kpurepwii ueanbrHOTO HAOTIOMATEIS.

9 Kputepuii MakcCUMaabHOTO IPaBAOTIOA0OHS.

10. MuHMMAaKCHBIN KPUTEPUH.

11. Kpurepuii Heiimana-Ilupcona.

12. Kpurepuii mocnenoBarensHoro HadmoneHus (kputepuil Banpaa).

13. OtHowmeHne npaBaONoA00Hs U KOPPEIALNOHHBIN HHTETpall.

14.. BeposiTHOCTH IPaBUIIBHOTO OOHAPYKEHUSI U JIOKHOW TPEBOTHU AJISl KOPPEJIILIMOHHOTO HHTErpaJa.

15. OntumaneHbil GuabTp. VIMIyabcHAs M KOMIUIEKCHAs YaCTOTHAsI XapaKTEPUCTUKU ONTHMAIBHOTO
¢dunbTpa.

16. OGHapy»XeHHe CUTHAA C MIOJIHOCTHIO U3BECTHBIMH MTapaMeTpaMu.

17 ObHapysxeHre CUTHaA CO CIyJYaiHOW HauanbHOH (a3oi.

18. OGHapy»)eHHe CUrHaia co ClydaiiHOW HavallbHOW (ha30i U aMILTUTYIOM.

19. KoppensimuonHast 06paboTka panoIoKallMOHHBIX CHTHAIIOB. KoppesiMoHHbIN MPUEMHUK.
20.@unsrpoBas 00padoTKa pagHoIOKAIIMOHHBIX CUTHATIOB. OUIBTPOBOI MPHEMHUK.

21 KoppensiimonHo-puisTpoBast obpaboTka PaanoNOKAIIMOHHBIX CUTHAJIOB.
KoppensiunonHo-¢GpuisTpoBoil npueMHUK. "

22. OcHOBHOE ypaBHEHHWE panuoiiokanuu. JHepretudeckuii morennuan PJIC. JlanpHOCTh neficTBuS
PJIC B cBOOOAHOM ITPOCTpaHCTRBE.

23. JansHoCcTh AeiictBus PJIC B ycrmoBusiX BIUSHUS KPUBHU3HBI 3€MJIH, OTPAKEHUI OT TOBEPXHOCTH U
pedpakuuu.

24. Vzomanuu 1 30401161, OTpakeHHs OT MOICTUIIAIOIICH MOBEpXHOCTH B 60pTOBBIX PJIC.

25. 3aa41 ¥ Ka4€CTBECHHBIE MTOKA3aTeNIM ONTUMATIBLHBIX H3MEPEHUMH.

26. MeTtonbl OLICHUBAHUS MOTEHIUATBHOW TOYUHOCTH U3MEPEHUIA.

27. IloTeHUuHaNbHAS! TOYHOCTh U3MEPEHUN JAJTbHOCTU U CKOPOCTH.

28 TloreHuMaNbHAst TOYHOCTh OLICHUBAHUS YITIOBBIX KOOPIAUHAT.



buner 1
1. Caensme paguoNoKaOHHbIE U3MEPUTEIU IATbHOCTH. BpeMeHHbIE TMCKPUMUHATOPBI.
2. Cnensniye pauoiIoKallMOHHbIC U3MEPUTENN CKOPOCTH. JIMCKPUMHHATOPBI CKOPOCTH.

buner 2
1. MoHOUMILYJIbCHBIE YIVIOBbIE JUCKPUMUHATOPHI.
2. I[IpocTpaHCTBEHHBIN CUTHAT ¥ TPOCTPAHCTBEHHBIN ONTHUMATBHBIN QUIIBTP.

Kpurepun onennBanus

Onenka «ortmuuHo (10)» BeIcTaBnsieTcs oOydaromieMycs, €cid IIOKa3aBIIeMy BCECTOPOHHUE,
CHCTEMaTH3UpPOBaHHbIC, TIIyOOKHE 3HAHUS NPEAMETa U B Xoje Oeceqpl OH BEPHO U JIETAIBHO OTBETUII
Ha dYeTelpe (4) NPOM3BOJIBHBIX BONPOCA U3 BBIIIE IPHUBEAECHHOTO NepedHs. JleTanbHbIM OTBET
MpearonaracT BEpHbIE OTBETH Ha BCE YTOUHSIOLIME BONPOCHL. [1oAroToBKa M 3amura MHULIUATUBHON
KypCOBOM pabOTBHI SBIAETCS IPEUMYILIECTBOM.

Onenka «oTnu4HO (9)» BBICTaBIsieTCSl OOydaromieMycs, €CliH B Xojie Oecelbl OH BEpPHO, HO HE
HCUepIbIBaOIIee JAETaIbHO OTBETHII HAa YeThIpe (4) MPOM3BOJIBHBIX BOMPOCA U3 BBIIIE MPUBEICHHOTO
nepeyHst (MOT HE OTBETUTh HA HEKOTOpble YyTouHstomue Bompockl). IloaroroBka u 3ammra
WHUIIMATUBHON KYypCOBOH pabOThI ABISETCS IPEUMYILECTBOM.

Onenka «oTnu4HO (8)» BBICTABIsIETCSl OOydaromieMycs, €Clim B Xojie Oecelbl OH BEpPHO, HO HE
HCUepIIbIBaOIIee AETaJbHO OTBETHII HAa YeThIpe (4) MPOM3BOJIBHBIX BOMPOCA U3 BBIIIE MPUBEICHHOTO
nepeyHst (He OTBETHJI Ha YTOUHSIOIIME BOIIPOCHI).

Onenka «xopomio (7)» BeIcTaBisieTcs 00ydarolneMycs, €Ci B XoJie 0eceibl OH BEPHO M JOCTATOYHO
JeTaJbHO OTBETHII Ha TpH (3) MPOM3BOIBHBEIX BOIPOCA M3 BHILIE MPUBEICHHOTO NepedHs. JleTanbHblii
OTBET IMIPEAINoJaraeT BEpHbIE OTBETHl HAa BCE YTOYHSIOIIME BOHPOCHL. [loaroTtoBka M 3ammra
WHUIIMATUBHON KYypCOBOH pabOThI ABISETCS IPEUMYILECTBOM.

Onenka «xopomo (6)» BbICTaBisieTcsl OOydarolmlemycsi, eciii B Xole Oeceabl OH BEPHO, HO HE
MCUEpIBIBAIONIEE AETAIBHO OTBETWJI Ha TpH (3) MPOM3BOJIBHBIX BOIIPOCA W3 BBIIIE NPHBEACHHOTO
nepevHs (He OTBETWJI Ha HEKOTOpBIE YTOUYHSIOMIME BOHpockl). IloAroToBKa M 3ammTa MHULMATHBHOMN
KypCOBOM pabOTBHI SBIAETCS IPEUMYIIECTBOM.

Onenka «xopouio (5)» BeIcTaBisieTcs 00yyaromeMycs, €ciii B xo/ie 0eceabl OH BEPHO U JOCTATOYHO
JIeTaIbHO OTBETWJI Ha JBa (2) MPOM3BOJIBHBIX BONPOCA M3 BhINIE MPUBEICHHOIO MepedHs. JleTanbHbli
OTBET MPEAIOoJaracT BEpHbIEC OTBETHl HA BCE YTOUHSIOIIUE BOIPOCHL.

OrneHka «yIOBIETBOPUTENHHO (4)» BBICTABIAETCS O00ydaromeMycs, €Cll B XoJe Oecelbl OH BEPHO U
JOCTaTOYHO JETAJILHO OTBETHJ Ha OAMH (1) MPOU3BOJIBHBINA BOIPOC M3 BhIIIE IMPUBEJCHHOTO MEPEYUHS.
JleTanpHBIN OTBET MPEIOIaracT BEpHbIE OTBETHI HA BCE YTOUHsIOLME BONpockl. [loaroToBka u 3amura
MHHULMATUBHOI KypCOBOH pabOThI ABJISIETCS IPEUMYIIIECTBOM.

OneHka «yIoBIETBOPUTENBHO (3)» BBICTABISIETCS 00yUaIOIIEMYyCsl, €CIM B XoJie Oecellbl OH BEPHO, HO
HE MCYEpIIBIBAIOIIEE eTalbHO OTBETWI Ha ofuH (1) MpoM3BONBHBIN BOIPOC M3 BHIIE NPUBEAECHHOIO
nepevHs (He OTBETHII Ha YTOUHSIOLINE BOIIPOCHI).

OreHKa «HEYIOBIETBOPUTENHHO (2)» BBICTABIsIETCS] 00yJaroImeMycs, eclid B XoJie Oece/lbl OH HE CMOT
OTBETUTh HU Ha OJUH MPOU3BOJBHBIA BONPOC W3 BHILIEC IPUBEICHHOTO NEPEYHs, HO CMOT OTBETUTH Ha
HaBOJAIINE BOIPOCHI U BOIPOCHI C «IIOACKA3KaMI».

Onenka «HeynoBieTBopuTenabHO (1)» BoicTaBnsieTcs: oOydaromeMycs, eciid B Xxo[e Oecelbl OH He CMOT
OTBETUTHh HHU HA OJIMH IIPOM3BOJIBHBIN BONPOC M3 BHIIIE MPUBEACHHOTO MEPEYHsl, a TaK K€ HU Ha OJUH
HaBOJSILIIUI BOIIPOC.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemst mpoBezieHHsi SK3aMeHa 0OydaroIyecs MOTYT I0Jb30BaThCsl NMPOTPaMMON JMCHUILIMHEI, a
TaKKe COOCTBEHHBIMU KOHCIICKTaMU 3aHATHUH 10 TIPEIMETY.

DK3aMeH TPOBOMUTCS IO MTOraM TEKyILled aKTUBHOCTU B XOJ€ 3aHATHH, 3alMThl MHUIMATUBHOW
KypCOBOW pabOThI, U IyTeM OpraHM3allH CIEHUAIBLHOTO OIpOCca, MPOBOAMMOTO B MPOCTOH YCTHOU
dopme, B Buje Oece/bl IperoaBaresis U CTyACHTA.



