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paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)
12| Bug atrectaumu C)

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneymnanbHocTr): 11.03.03 KoHcTpynposaHue n
TEXHO/IOrNA 3M1IEKTPOHHbIX CPeACTB

&I OC BBefeH B aeincTeme npmkasom Nel1333 ot 12.11.2015 r., gata yrBepxaeHus: 30.11.2015 .

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, BapuaTveHas, No Bbl6Opy CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 11.03.03 KOHCTPYMpPOBaHNE U TEXHOMOIMS 3N1EKTPOHHbIX CPEACTB

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

KTPC, npotokon 3acefaHnsa Kadegpbl Ne5 ot 20.06.2017
YTBepX/aeHa Ha coBeTe (paKy/bTeTa PaAMOTEXHUKM U 3N1eKTPOHUKK, NpoTokon Ne 6 o1 21.06.2017

Mporpammy paspaboTan:
NPOPEKTOp MO Hay4yHol paboTe, A4.T.H. BocTpeuos A. T
3aBepyrownii kageapoii:

[OUEHT, K.T.H. CuHenbHUKoB A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

flekaH XpycTtanes B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun ®@IOC: OIIK.S cnoco0HOCTh HCNOIb30BATH OCHOBHbIE IPHEMbI 00pA0OTKH M NPeCTABICHHS
SKCHEPUMEHTAIBHBIX JAHHBIX; ¢ YACHIU CILeOYIONUX Pe3yIbmamoe 0oyueHusn:

33. 3HaTb 334a4M M OCHOBHbIE METOAbI ONTUMMU3ALNMN, MOCTaHOBKY 3KCTPEMa/IbHbIX 3a4a4y

34. 3HaTb YNCNEHHblE METOAbI ONTUMMU3ALMN U METOAbI MATEMATUYECKOTO nporpamMmmmnpoBaHnA

y1. yMeTb CTPOUTb MOZENM OGBEKTOB ONTUMM3ALIMM BbIGUPATh LieNeBble (YHKLMM U OMPeaensTh rpaHnLbl UX
MPUMEHUMOCTU

Komnemenyus @I'OC: T1K.5 T0OTOBHOCTD OCYIIECTBSITH COOP H AHAIIN3 WCXOAHBIX AAHHBIX T pacdera u
MPOEKTHPOBAHMS ieTAJIell, y3/I0B H MOIY/Ieii 3JIEKTPOHHBIX CPEACTB; ¢ YaACHIU CeOYIOUUX Pe3YIbHanio8
o6yuenun:

y1. yMeTb MPUMEHSTb CTATUCTMUECKYH0 06paboTKY JaHHbIX 4/s PeLleHuns 3aaaq NPOoeKTMPOBaHMs
PAJN03NEKTPOHHBIX CPEACTB U CUCTEM

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMMNINHBI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

Teopyst ONTUMM3ALMMN 1 NPUHSTUS PELLIEHNIA

OMMK.5.33 3HaTb 3a4a4M U OCHOBHbIe METO/bI ONTMMM3aLUN, MOCTAHOBKY 3KCTPEMa/IbHbIX
3agau

1.MeTOIH)I OICaHusL cnyqal‘/’mbrx HIPOIECCOB N HOJ]CI‘/'I, IIpeACTaBIICHUE UX B BHJE HEKU'MVI; ﬂa60pa‘|’opr|e pa60Tb|;
JMCKPETHOU BHIGODKH, CamocTosTeNbHas pa6oTa

2. OCHOBHEIE KpUTCPHUH ONTHMAIBHOCTH, UCTIOIB3YEMBIC IIPH CHHTE3C aJIN'OPUTMOB, HEKU'VWI; ﬂa6opaTopr|e pa60'|'b|;
CamocTosTenibHasa paboTa

3.1oIyueHus ONIEHOK IIapaMeTpoB CHUTHANIA U IITyMa METOJIOM MaKCUMaIbHOTO Nekuyu; MpaKTUyecKme 3aHATUS;
PaBJIOTON00ws, JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

OrlNK.5.34 3HaTb YNC/EHHbIE METOAbI ONTUMU3ALMN N METOLbI MAaTEMATUYECKOr0O
nporpamMmMnpoBaHus

4 3HaTh YUCICHHABIE METO/IbI ONITUMHU3AIUN U METO Il MAaTEMaTHIECKOTO ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATUS;

IPOrpaMMHUPOBaHIs JabopaTopHble paboTsl;
CamocTosTenbHas paborta

OlNK.5.yl ymeTb CTPOUTb MOLENN 06bEKTOB ONTUMM3ALNM BbIGUpPaTh LefeBble PyHKUUN U
onpefenaTb rpaHuLbl UX NPUMEHUMOCTU

S.yMETB CTPOUTH MO/JIETTH O0BEKTOB ONITUMH3AIAN BbIﬁHpaTb OEJIICBLIC (bVHKI_[I/H/I u ﬂeKU'I/II/I; ﬂpaKTM yecKue 3aHATUS;
OIIpeICJsITh I'PaHUITbI UX IIPUMEHHUMOCTH CaMOCTOﬂTeﬂbHaﬂ pa60'|'a

OrlNK.5.34 3HaTb YNC/EHHbIe MeTOAbI ONTUMU3ALMN N METOLbI MaTEMATUYECKOr O
nporpamMmMnpoBaHns

6.3HaTH OCHOBHBIC METO/IBI OINITUMHU3ATIANA U OCOOCHHOCTH MX IIPpUMEHEHWA j'|eK|_|||/||/|; |'|pa|('|'|/|l_|ec|(|/|e 3aHATUS;
CamocTosaTensHas paboTa

MK.5.y1 yMeTb NPUMEHATb CTATUCTMUECKYHO 06pab0TKY aHHbIX AN18 peLleHns 3afau
NPOEKTMPOBaHNA PAAN03NEKTPOHHbIX CPEACTB U CUCTEM

7.yMeTh IPUMEHATH CTATUCTUIECKYIO 00paOOTKy JaHHBIX IS 3a/ad Nexunu; CamocTosTeNbHAsA
NPOEKTHPOBAHAS PaHO3IEKTPOHHBIX CPEICTB B CHCTEM pa6oTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbIIKM Ha
o AKTUBHbIE
Tembl nekuumn Yacbl pe3ynbTaThl YyebHada gesaTeNlbHOCTb
hopMbl, Yac.
06y4eHuns

CemecTp: 6

AvpakTuuyeckas eqnHuLa: MocTaHOBKa 3aay 06HaPYXXeHNS, pasIMueHust U OLEHBaHUSI CUTHA/IOB.




1. Mpo6nieMbl 06HaPYXeHWS U
OLEHMBAHWS CUTHAIOB Ha (POHe
LUYMOB ¥ MOMEX B 3afavax
PafMOCBSA3N, PagnoTEXHNKM,
M3MepeHnin N KoHTpons. MeToabl
onuncaHmsa NPOLeccoB,
Habno4aeMbIX Ha BXOe
PafNOTEXHUYECKMX CUCTEM.
MocTaHoBKa 3a4a4 06HapyXeHus,
pas/INYeHNs 1 OLeHVBaHMUA
curHanos. Kputepum
onTumanbHocTh. Mpobnema
anpuropHoOI HeonpeaeeHHOCTH.

3yyeHue NeKLIMOHHOTO
MaTepuana

AnpakTuueckas eauHnLA: ANCKPeTHOe Npeac

TaB/1eHNe CUrHas10B

2. [poCcTpaHCTBO CUTHASOB.
[NCKpeTHbIe NpeacTaseHns
CUrHasoB. Yuncnosble
XapaKTepUCTUKN CUTHAOB.
MpescTaBneHns cryyvaiHbiX
curHanos. KomnsekcHas
ormbaroLLas npowecca.

3yyeHue NeKLMOHHOTO
MaTepuana

AnpakTuueckas eauHuLa: Knaccmueckue o6H

aApPy>XXUTENN CUTHAJIOB.

3. baliecoBckasi MOCTaHOBKa 3a1a4u
06HapyXeHUs CUrHanoB. PYHKLUNSA
notepb. ONTUMa/IbHBIVA anropuT™
06HapyXeHWs, ero 3aBUCMMOCTb OT
(hyHKLMY NOTepb. XapaKTepucTuKm
06HapyXeHWs: BEPOSTHOCTY
owmn6oK 1-ro n 2-ro poga.
B0o3MOXXHOCTU NpeofoneHns
anpyopHOIi HeonpeaeNeHHOCTH
napameTpoB CUTHAMOB U NMOMEX.

3yyeHme NeKLIMOHHOTO
maTepuana

AnaakTuueckas eanHULIA: PaBHOMEPHO HanGoee MOLLHbIE a/TTOPUTMbI 0GHAPY>KEHUS CUTHA/OB.

4. Mpobnema napameTpuYecKoit
arnpuropHoI HeonpeaeNeHHOCTH.
Kputepuii HeiimaHa-MNunpcoHa.
PaBHOMEPHO Hanb0/ee MOLLHbIE
06HapyxuTenu. dyHaaMeHTaIbHas
nemma HelimaHa-IypcoHa.
CemecTBa pacnpeeneHuid,
06nagaroLLyie MOHOTOHHbIM
OTHOLLIEHVEM NPaBAONOA06MS.
OfHonapameTpuyeckoe
3KCNOHEHLMa/IbHOe CEMENCTBO
pacnpefeneHuii.

2 3,4,6

M3ydeHne neKLUMOHHOIo
MaTtepumana

AvpakTnyeckas egnHMLA: HecMellleHHbIe anlfOPUTMbl 0GHAPYXKEHNS,

5. MNoHATYE HECMELLIEHHOCTH.
Kputepuii onTManbHOCTKN AN
MOCTPOEHUA HECMELLLEHHbIX
anropuTMOB 0BHAPYXEHNSI.
MeTogbl NocTpoeHus
HeCMELLEHHbIX anropuTMOB.
Mprmepbl HeCMeLLLEHHbIX
anropmMTMOB.

M3yyeHne NeKUNOHHOIo
marepuana

AvpakTrnyeckas eanHmua: VIHBapraHTHble aropuTMbl 06HAPYXXEHUS




6. MoHsATe rpynnbl
npeobpa3oBaHuii HabHaAEMbIX
[aHHbIX. MpefAcTaBneHve
napaMeTpuyecKoi anpuopHoii
HeonpeaeneHHOCTM
CUTHa/IbHO-MOMEX0BOI 06CTaHOBKM
rpynnoi npeobpasoBaHuii
NpOCTPaHCTBa HabNOAEHNIA.
"pynnbl MaclTabHbIX,
OPTOrOHa/IbHBIX U afANTUBHbIX
npeobpasoBaHunil. MakcMasbHbIN
NHBapWaHT. MeToAbl NOCTPOEHNS
MaKCUMa/lbHbIX MHBapPUaHTOB.
MocTpeHne NHBapUaHTHbIX
aJIrTOPUTMOB O6HAPYXKEHWS
curHanos. Mpumepsl
WNHBapPUaHTHbIX aNrOpUTMOB.

MoHATWe rpynmnbl
npeobpa3oBaHuii Hab1HAaEMbIX
AaHHbIX. MpeacTaBneHve
napameTprYecKol anpruopHoii
HeonpeaeneHHOCTH
CUTHa/IbHO-MOMEXOBOIA
06CTaHOBKW Fpynmnoi
npeo6pa3oBaHnii MPOCTpaHCTBa
HabnoLeHWiA. pynnbl
MacLUTabHbIX, OPTOrOHaNIbHbIX U
afNTUBHbIX NPeobpasoBaHuiA.
MakcuManbHbIi MHBapUaHT.
MeTofbl NOCTPOEHUA
MaKCUMasibHbIX NHBapWaHTOB.
MocTpeHne MHBapUaHTHbIX
anIropUTMOB 0BHaPYXXEHNS
curHanos. NMpumepsbl
MNHBapPWaHTHbIX aNrOpUTMOB.

AvpakTnyeckas eanHMLa: ACMMNTOTMYECKN PO6acTHbIE a/ITOPUTMbI

06HapY>XeHNS CUrHasO0B.

7. MNoHATWE HenapameTPUYECKOiA
anpuopHoIi HeonpeaeneHHOCTH.
HenapawveTpuyeckue mogenu
pacrnpefeneHunin wyma.
0606LeHHbIE MOAeNU
pacnpeaeneHnin ¢ KOHeYHOIA
aucnepcuen un
NPUBAMKEHHO-(UHNUTHBIX
pacnpegeneHnin. ACUMNTOTAYECKN
po6acTHble NHBAPUAHTHbIE U
aflanTyBHble aCUMNTOTUYECKU
po6acTHble MHBApPUAHTHbIE
aNnropuTMbl O6HapYXXeHuMs

1,6

CUTHasoB.

3yueHme NeKLIMOHHOTO
MaTepuana

JnpakTtudeckan egnHmua: Metopg

bl OUEHNBaHNA NMNapaMeTpPoB CUTHaJl

OB.

8. NocTaHoBKa 334a4M OLEeHNBaHWSA
napameTpoB CUrHana,
Hab104aemMoro Ha (hoHe LLYMOB 1
nomex. Kputepuu onTrMasbHOCTM
[/151 38724 OLieHMBaHUA NapaMeTpoB
CUTHanoB. HecmeLleHHbIe 1
3eKTBHbIE OLEHKN. OLEHKM Mo
MeTOZYy MOMeHTOB. OLEeHKM
MaKCUMa/IbHOr 0 NpaBAonoAooms.
CBolicTBa OLEHOK MaKCMMalbHOr0
npasgonofo6bus. baliecoBckue
OLLeHKM NapaMeTpoB CUTHa/I0B.

2,6

V3yyeHne neKLMOHHOTO
martepuana

Anpaktudeckan egnHmua: Metopg

bl UMUTaLLMOHHOI 0O MoAeNINPOBaHNA

CUrHau10B " nomex

9. MnTaumnoHHoe mofennposaHue
CUIHaI0B U MOMEX C MOMOLLbIO
3BM. Metog MoHTe-Kapso ans
NOMYYeHUs XapaKTepPUCTUK
3(h(heKTMBHOCTM a/IrOPUTMOB.
HeobxoamMmoe uncno
CTaTUCTUYECKMNX UCMbITAHWI ANs
NONyYeHNs 3aaHHOM TOYHOCTY
OLIEHKM napameTpoB 3dheKTBHOCTK

56,7

aNropuTMOB.

M3yyeHne neKLMOHHOro
marepuana




AvpakTnyeckas eanHmua: O6nacTb NPUMEHEHNS anropUTMOB 06HAPYXXEHUS U OLleHNBaHUS

CUIHaJ/10B.
10. MpuMeHeHne MeTOA0B
06HapYXeHWs 1 OLeHNBaHWS
CUTHAIOB 4115 peLleHns 3a4au 0 2 356 7 V3yyeHue NeKumMoHHOTo
paanocBA3n, TEXHUYECKOTO T mMaTepuana
KOHTPO/IA N TEXHNYECKUX
N3MEPEHWIA B CUCTEMAX CBSI3N.
Tabnuua 3.2
CcbIfIKN Ha
AKTUBHbIe
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHasa aesaTe/IbHOCTb
(PopMbI, Hac. 06y4yeHuns

CewmecTp: 6

AnpakTuueckas eguHuua: MocTaHoBKa 3aaau

o6Hapy>Keva, pasnnyeHna n oueHnBaHMA CUrHaJ10B.

1. CBoiicTBa CNy4aHbIX BENNUNH.
BbI60POYHbIE MOMEHTbI.
Muctorpamma. MNpeobpasoBaHus
CNyYaWiHbIX BEIMYNH

PaboTa B TepMM1Ha/IbHOM Knacce

AvpakTnyeckas eanHMLA: PaBHOMEPHO HamMb0/1ee MOLLHbIE a/TrOPUTMbl 06HAPYKEHWS CUTHAOB.

2. PaBHOMEPHO Hanbosee MOLLHbIE
aNropPUTMbl 0BHAPYXKEHNS
CUTHaNoB. PaHAOMU3MPOBaHHbIE
peLuatoLLme yHKUMN. [UCKPeTHbIe
pacnpeseneHus

1,2,3,4

PaboTa B TepMUHaNbHOM KJiacce

Anpaktundeckan eguHmua: NHeap

MaHTHbIE a/TTOPUTMbI 0BGHapPY>XKeHUS

3. PHM nHBapuaHTHble anropumThbl
06Hapy>XeHWs CUrHa0B.
ViMMTaumMoHHOe MOgennpoBaHme

5 9 1,2

PaboTa B TepMUHaNBLHOM KJiacce

JnpakTudeckas egnHuua: Metopg

bl OUEHNBaHNA NMapaMeTpPoOB CUTHaJl

0B.

4. OueHMBaHMe NapamMeTpoB
CUrHanoB. MeTog MakcMManbHOro

4 9 1,3 Pa6oTa B TepMUHabHOM Kfacce
npaeBaonoaooms. MIMutaLmoHHoe
MOJeNnpoBaHme
Tabnuua 3.3
CcbINIKN Ha
< | AKTBHbIE
TeMbl NPaKTUYECKNX 3aHATUIA bopMBsl, uac Uacbl | pesysibTaTbl YyebHasa aesaTeNlbHOCTb
' ' 0by4yeHus
CemecTp: 6
AnpakTnyeckas eanHmua: MNocTaHOBKaA 3aay 00HaPY>XXeHUS, pa3IMUYeHnst U OLEHMBAHWS CUTHA/IOB.
1. CBoiicTBa Cny4aiHbIX BENNUUH.
O6ume cBeaeHUs. 3aKOHbI 0 2 6 CemuHap
pacnpegeneHns BepoaTHOCTU
2. MOMeHTbI ClyYaiiHbIX BEUUNH.
yHau 0 1 6 CemuHap
JVCKpeTHbIe CnyYariHble BEIMUNHDI
3. Npeobpa3oBaHUs cny4aiiHbIX
peobp y 0 1 6 CemuHap
BEINYMH
AupakTndeckas eguHnua: MCKPeTHOe NpeacTaBneHme CUrHaI0B
4. KoppensumoHHO-CNeKTPasbHbIi
PPEnALMS P 0 2 6 CemmHap
aHann3 ciyyvanHbIX MpoLeccos
AnpakTnyeckas egnHmua: Knaccmyeckume o6Hapy>XuUTenm cMrHanos.
5. MNMocTaHoBKa 3aga4u
06HapyxeHus. PopMynmMpoBka 0 1 6 CemunHap
rmnorves




AvpakTnyeckas eaqnHMLA: PaBHOMEPHO HamMb0/1ee MOLLHbIE a/TTOPUTMbl 06HAPYXKEHMS CUTHAOB.

6. KpuTepun onTuMaibHOCTH
anroputmos. PHM anroputmbl 0 1 6 CeMuHap
06Hapy»xeHus

AnaakTuueckas eanHULA: HecMeLLieHHble anropuUTMbl 0GHAPYXKEHUS.

7. PHM HecmeLleHHble anropuTmbl

0 1 6 CemuHap
06Hapy>XeHNsa CUrHanoB

AnaakTuueckas eanHULA: VIHBapuaHTHbIE anropuTMbl 06HAPYXKEHWS

8. pynnbl Npeo6pa3oBaHuii.
MocTpoeHve MakCUMasbHbIX 0 2 6 CemuHap
MHBapVaHTOB

9. PHM nHBapuaHTHble anropuTMmbl

0 1 6 CemunHap
06HapyXeHWs CUrHa10B

ﬂII/I,EI,aKTI/I'-—IeCKaFI eanHunua: MeTO,qu OoueHUBaHNA NapamMeTpoB CUITHas10B.

10. OueHuMBaHWe nNapameTpoB

o 0 1 6 CemMuHap

CurHanoB. balecoBCcKMe OLEHKN
11. OueHnBaHMe napameTpoB 0 1 45,6 CemmHap
CurHanos. MeTog MOMEHTOB
12. OueHMBaHWe NapameTpoB
curHanos. Metof MakCUManbHOro 0 2 3,6 CemunHap
npaegonogo6ms
13. OueHrBaHWe NapameTpoB

nrHanos. MonHbl TaTOYHbI
CUTHanoB. 1 IoNHbIE A0CTATOHHBIE 0 2 3,6 CemuHap
cratuctuku. Kputepui
(hakTopmsaunm

4. CamocTosiTeNlbHas paboTa oby4atroLerocs
CcbinkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMocToATeNIbHOM paboThbl pesynbTaTthbl
BbIMNOJIHEHME [KOHCY/TbTalnu
06yyeHus

CemecTp: 6

1 |KOHTpO/bHbIE paboThl 3,5 |5 0

: Teopust ONTUMM3ALUN U NPUHATUA PeLLeHWA. Teopnst 06HapYXXeHWS, pasnnNyeHns N OLeHNBaHNS
CUIHa/OB : METOAUYECKME YKa3aHUSA K BbINO/IHEHUIO 1abopaTopHbIX paboT Ne 1-3 ana 3 Kypca AHEBHOrO
otaeneHns PO® (HanpasneHue 210200 "T1poeKTMPOBaHME N TEXHONOI A 3M1EKTPOHHBIX CPeacTB”,
cneyunansHocTb 210404 "MHorokaHanbHble TeNeKOMMYHUKaLMOHHbIE cucTembl™) / HOBOCKG. roc. TeXH.
YH-T ; [cocT.: A. . BocTpeuos, B. I'. Bpem]. - HoBocnbupck, 2009. - 26, [3] ¢. : un., Tabn.. - Pexum
pocrtyna: http://elibrary.nstu.ru/source?bib_id=vtls000114049

2 |pr3 1,2,3,4,5,6,7|20 |7

PeLueHMe TUMOBBIX 3aJaHunii NO ONpesesieHNI0 KOPPEALMOHHO-CNEKTPa/IbHbIX XapaKTepUCTUK 1
OL|eHMBaHMIO NapamMeTPoOB CUrHaN0B: Teopus ONTUMM3ALLMN U NPUHATUS peLUeHNIA. Teopuns 0OHapyXXeHus,
pa3fIMyeHns 1 OLEHNBAHWA CUTHA/IOB | METOAMYECKUNE YKa3aHUA K BbIMOHEHMIO Ta60paTOPHbIX paboT Ne
1-3 ana 3 Kypca AHeBHOro otfeneHus PO® (HanpasneHune 210200 "MpoeKTUPOBaHUE U TEXHOMOT WS
3N1EKTPOHHbIX CpeAcTB”, cneumansHOCTL 210404 "MHOrokaHasbHble TeNeKOMMYHMKaLUMOHHbIE cUCTeMbI™) /
HoBocub6. roc. TexH. yH-T ; [cocT.: A. . BocTperos, B. I". Bpem]. - HoBocubupck, 2009. - 26, [3] c. : un.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000114049

3 |loAroToBKa K 3aHATUAM |1, 2,3,4,56,7 |20 |O

: Teopus ONTUMM3ALMK U NPUHATUA PeLLeHniA. Teopns 06HapYXXeHUs, pasnnyeHns U OLEeHNBaHUA
CWUTHa/I0B : METOAMYECKNE YKa3aHWA K BbINOMHEHWIO NlabopaTopHbIX paboT Ne 1-3 ang 3 Kypca AHEBHOIO
oTgeneHuns PO® (HanpasneHue 210200 "lMpoeKTNpOBaHME U TEXHONOMNA 3NEKTPOHHbIX CPeacTB”,
creuyanbHocTb 210404 "MHOrokaHa/IbHble TeNeKOMMYHUKaLMOHHbIE cucTemMbl™) / HOBOCKOG. roc. TeXH.
yH-T ; [cocT.: A. . BocTtpeuos, B. I'. Bpem]. - HoBocubupck, 2009. - 26, [3] c. : wun., Tabn.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000114049




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCY/NbTaLWiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmaLnoHHO-KOMMYHUKaLMOHHbIE TEXHONOI NN
e-mail:vostreczov@corp.nstu.ru; CouuanbHble
ViHhopMnpoBaHve cetu:https://vk.com/id23386387
KoHCynbTMpoBaHue CoumanbHble ceTu:https://vk.com/id23386387

PasmeLLieHne yueBHbIX
MaTepuanos

e-mail:vostreczov@corp.nstu.ru

6. MpaBuna aTTecTaunm obyyaroLmMxcsa No y4ebHo agncumnanHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNO/b3YeTCs 6anbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaanLUMOHHON LwKane n 15-ypoBHeBoit ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUAbI LeATEIbHOCTU 06yYaroLLNXCA 6a1 MakcmanbHbIn 6an
CemecTp: 6
[onoanumenvhas yueOHas OesameabHOCHb. 0
Jlabopamopnasi: 5 8

KoHTponupytoLme MaTepuansl NPUBOAATCS B “"TeOpUs ONTUMU3ALMUMN U NPUHATUSA peLleHniA. Teopusi 0GHapyXXeHWs, pasnnyeHns N OLeHNBaHWSA CUTHAMOB

MEeTOANYECKME YKa3aHUs K BbINOMHEHMIO NabopaTopHbIX pa6oT Ne 1-3 ans 3 Kypca AHEeBHOro oTAeneHus PO® (HanpasneHme 210200 "MNpoeKTUpOBaHWE 1 TEXHONOTMS
3/71EKTPOHHBbIX CPeACTB”, creumanbHocTb 210404 *MHOroKaHabHble TeNEKOMMYHMKALIMOHHbIe cucTeMbl™) / HoBocKG. roc. TexH. yH-T ; [cocT.: A. . BocTpeyos, B. I.
Bpem]. - HoBocnbumpck, 2009. - 26, [3] ¢. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000114049"

[Ipaxmuueckue 3ansmusi: 5 14
Koumponwvnsie pabomei: 2 6
PI'3: 7 12
Sxzamen: 31 60

B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE6OBAHUAM K

pes3ynbTatamM 0CBOEHUA ANCLUNTNHBI.

Tabnunua 6.2
Kol'\(ﬂtl)_l%t:EH DopMbl KOHTPONA
o PesynbtaTbl 00y4yeHusA
umn KoHTp. |3awmTa SKaameH
droc pa6. Pr3
33. 3HaTb 33/ja4/ N OCHOBHbIE METOAbI ONTUMM3ALN, MOCTAHOBKY IKCTPEMasIbHbIX
OrnK.5 an A 4 y 3KCTP P P
3ajau
34. 3HaTb YNCMIEHHbIE MeTOoAbl ONTUMM3ALINA N METOAbI MaTeMaTU4YeCKOro +
nporpaMMmMpoBaHnA
y1l. yMeTb CTPOUTL MOLENU O6BEKTOB ONTUMU3ALMI BbIOUPATh LieneBble (yHKLMN U +
onpenenaTb rpaHnLbl NX NPUMEHNMOCTH
K5 y1. yMeTb MNPUMEHSATH CTaTUCTUYECKYI0 06paboTKy AaHHbIX ANA peLleHns 3aga4 +
) NPOEKTNPOBaHUA PaANO3NTEKTPOHHbBIX CPEACTB 1 CUCTEM

®OH[, OLIEHOYHBIX CPEACTB MO AWCLMM/IMHE NPeAcTaBneH B NpunoxeHun Ne 1 K pabouel

nporpamme.




7. lutepatypa

OcHoBHas nMTepaTypa

1. Xoxnoe B. K. O6GHapyskeHune, pacno3HaBaHue U MeJeHTays 00beKTOB B ONMIKHEN JIOKAITAH |
yueOHOe nocobue 1o creruanbHocTH "MHpOpMaIIMOHHBIE CHCTEMBI M TEXHOJIOTHH'' HATPABJIEHHUS
MOJIrOTOBKH TUIUIOMUPOBAHHBIX crienranuctoB "Mupopmarmonnsie cucremsr” / B. K. Xoxos. -
M., 2005. - 333, [1] c. : mn.

2. Illaxtapun b. 1. O0Hapyxenue curHasios : [yueObHoe mocodue mis By3or] / b. Y. [llaxTapuH. -
M., 2006. - 526 ¢. : uj., Tabm.

3. Baciokor B. H. I{udporas 06paboTka CUrHANIOB M CHTHAJILHBIE TIPOLIECCHI B CHCTEMAX
MOJIBMKHOM panuocesizu : [yuebnuk] / B. H. Bactokos. - HoBocubupck, 2006. - 288, [3] ¢. : wi.. -
Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000062388

4. Baciokor B. H. Teopus anextpudeckoii cesiszu : [yuebnuk] / B. H. Bacrokos ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2005. - 391 c¢. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000049622

5. bormanosuu B. A. Teopus ycToiiunBoro 0OHapyKeHHUs], pa3IndeHNs U OLIEHUBAHHUSI CUTHAJIOB :
[Monorpadus] / B. A. bornanosuu, A. I'. Boctpeuios. - M., 2004. - 318 c. : u.

6. Posoe A. K. OnrrumansHble cratucTruueckue pemenns | [moHorpadus] / A. K. Posos. -
Cankr-IletepOypr, 2015. - 246, [1] c. : un.
JlononHuTeNbHas nuTepaTypa

1. bornanosuu B. A. Teopus ycroitunBoro oOHapyKeHUs1, pa3IMYeHHs] U OLIEHUBAHUS CUTHAJIOB :
[Monorpadus] / B. A. bornanosuu, A. I'. Boctpenios. - M., 2003. - 318 ¢. : u.

2. Boctperior A. I'. OuienrBaHue rmapaMeTpoOB CHUTHAJIOB | [yueOHoe rmocobue mist By3oB] / A. T
Boctpenos ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2003. - 76 c¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000023683

3. Tuxonos B. M. Craructuueckast panuortexuuka / B. M. Tuxonos. - Mocksa, 1982. - 624 ¢. : u.
NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «Hznmarenscteo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToau4ecKoe 1 NporpaMMHoe obecrieyeHme

8.1 MeToAnyecKoe obecneyeHue

1. Teopus onTumu3anu 1 NpUHITHS pemenni. Teopust 0OHapPyKeHHS, Pa3IMYSHUS U OLlEHUBAHUS
CUTHAJIOB | METOIUYUECKHE YKA3aHUs K BBITIOJHEHHIO JlabopaTopHeix pabot Ne 1-3 nns 3 xypca
nHeBHOTO otaeneHus PO® (nanpasienue 210200 "TIpoekTHpoBaHHe U TEXHOIOTHS JIEKTPOHHBIX
cpencts”, cneunanbHOCTh 210404 "MHOroKkaHaIbHBIE TEJIEKOMMYHHUKAILTHOHHBIE CHCTEMBI") /
Horocub. roc. Texs. yH-T ; [cocT.: A. I'. Boctpenos, B. I'. bpem]. - HoBocubupck, 2009. - 26, [3] c.
. w1, Tabi.. - Pexxum mocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000114049

2. Byteipun B. W. Teopust BepoITHOCTEH U MaTeMaTHYECKast CTATACTUKA [ DJIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIN yueOHo-MeTomuyeckuii komruiekce / B. Y. Byteipun ; HoBocub6. roc. TexH. yH-T. -
Hosocubupck, [2013]. - Pesxxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000182153. -
3ari. ¢ sKpaHa.



8.2 CreumanmsnpoBaHHOe NporpamMmmHoe obecrneyeHve
1 Microsoft Windows
2 Microsoft Office

9. MaTtepnanbHO-TeXHUYeCKoe obecneyeHne

KomnnekT 060pyaoBaHus

No HanmeHoBaHue Ha3HaueHue

1 |KoMnbloTepHbI Knacc BbINO/HEHME NabOPaTOPHbIX Y NPAKTUYECKMX
pabot Ha MK




DenepanbHOE rocy1apcTBEHHOE OI0JKETHOE 00Pa30BaTENIbHOE YUPEeXKICHUE
BBICIIIET0 00pa30BaHU
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Ka(be;[pa KOHCTPYUPOBAHUSA U TEXHOJIOTUU PATUOIJICKTPOHHBIX CPCIACTB
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JNEKAH PO®
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13 ” r.
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1. O000meHHas CTPYKTYPa (POHIA OLEHOYHBIX CPEJICTB YUeOHOH IHCHHILINHBI
O06o0menHast cTpykTypa (OHa OIEHOYHBIX CPEJICTB 10 JUCHUILINHE TeopHs ONTUMU3AINH U
NIPUHATHS pelIeHni puBeieHa B Tabnuue.
Tabmuna 1

ITanbl OLEHKH KOMIETEH M

IMoxka3zaTenn
copmupoBaHHOCTH Meponpusitusi
®opMupyemMble " N
KOMITeTeH LU Tembl TeKYLIero POMEKYTOUHAS
iomMneTentumn (3HaHMs1, yMeHMus, KOHTPOJIA arrecrauusi (3K3aMeH,
HABBLIKH) (KypcoBoii poeKT, 3a4er)

PI'3(P) u np.)

OIIK.5 cioco6HOCTH
HCTIONIb30BaTh
OCHOBHEIE ITPUEMBI
00paboTku 1
MpeICTaBICHUS
IKCIIEPUMEHTATBHBIX
JAaHHBIX

33. 3HaTh 3334 U
OCHOBHEIE METOIBI
ONTHMM3ALIHH,
MOCTAHOBKY
IKCTPEMaTbHbIX
3amad

[NonsATne HemapameTpUUECKOi
anprUOPHON HEOIPENEIEHHOCTH.
Henapamerpuieckue moaenu
pacnpeneneHuil myma.
O000IIeHABIE MOIENTH
pacnpeneneHnii ¢ KOHEYHOMN
Jqucriepcreit v mproIMKeHHO-
(MHUTHBIX pacrpeaeneHHid.
AcuMNTOTHYECKH POOACTHBIE
VHBAapUaHTHBIE U alalITUBHbIC
aCHMITOTUYECKH POOACTHbIE
VHBapUaHTHBIE aJITOPUTMbI
0OHapyKEHUS] CUTHAJIOB.
INocranoBKa 3agaun
OLIEHMBaHMA MTapaMeTpOB
CUrHaja, HabJr01aeMOT0 Ha
(hoHE IYMOB U TTOMEX.
Kpurepun onTuManbsHOCTH TS
3ajia4 OlleHMBaHWs MapaMeTpoB
curHajoB. HecmeleHHble 1

3¢ ¢dexTuBHBIE OLEHKH. OLEHKI
10 METOy MOMEHTOB. OlIeHKH
MaKCHMallbHOTO
npaBponono6usa. CoiicTea
OILIEHOK MaKCUMaJIbHOTO
npaBaononoous. baiiecoBckue
OLIEHKH MTapaMeTpOB CHTHAJIOB.
[TpuMeHeHne METONOB
0OHApYKEHUS W OIICHUBAHUS
CUTHAJIOB JUTS pellieHHs 3a1a4
pamuocBsi3v, TEXHUUECKOTO
KOHTPOJISL U TEXHUYECKUX
W3MepeHnH B CHCTeMaXx CBSI3H.

KonTtponbHas
paboTa, BapHaHTbI
1-20

PI'3, 3amanus 1-3

Dk3amMeH, omneTsl 1-15

OIIK.5

34.3HaTh YUCIICHHbIE

OlieHUBaHKE napaMe€TpoB

KonTtponbHas

METObl CUTHaJOB. MeTo MOMEHTOB paboTa, BapuaHThI
ONTUMU3ALIU U [Tpobaema napameTpuuecKoit 1-20

METO/IbI anpuopHOi HeonpenenenHoctu. |PI'3, 3amaans 1-3
MaTeMaTU4eCKOro Kpurepnii Heiimana-ITupcona.

nporpaMmmupoBanusi | PaBHOMepHO Hanbosee MOIIHbIE

0oOHapyKHTETH.
DyHIaMEHTabHAS JEMMa
Heiimana-TIupcona. CemecTBa
pacripeeneHuii, odiaagaronye
MOHOTOHHBIM OTHOIIEHHEM
MpaBaONIONO0US.
OpHomapamMeTpruiecKoe
JKCTOHEHIINAILHOE CEMENCTBO
pacnpenenenuii. [Ipobmembt
O0OHApPYKEHUS W OIICHUBAHUS
CUTHAJIOB Ha ()OHE IIyMOB 1
ToMeX B 3aJa4ax paaruocBsi3y,
panuoTEXHUKH, U3MEPEeHNit 1
KOHTpoJIsi. MeTobl onucaHus

Dk3amed, ouietsl 1-15




MIPOIIECCOB, HAOFOTaeMBIX Ha
BXOJ€ PAJAUOTEXHUUECKUX
cucteM. [loctaHoBKa 3ana4
oOHapyXeHHs, pa3IuuyeHus 1
OLICHUBAHUS CUTHAJIOB.
Kputepuu onTUManibHOCTH.
[Tpobnema anpuopHOit
HEOTPeIeICHHOCTH.
PaBHOMepHO HanboJee MOLIHBIE
ANTOPUTMBI OOHAPY KEHUS
CHUTHAJIOB. PaHZ[OMI/BI/l'pOBaHHBIe
pewmatonie GpyHKINH.
JIMCKpeTHble paclpeiesieHus!

OIIK.5 y1. ymets ctpoute  |MMuTaumonHoe monenupoBaHue [ KoHTponbHas Ok3ameH, ounetsl 1-15
MOJENHN 0OBEKTOB CUTHAJIOB ¥ TOMEX C TIOMOIIBI0  (paboTa, BapUaHThl
ONTUMU3ALIH 5BM. Meton Monre-Kapno ais |1-20
BbIOHMpATH LIENIEBbIE  [MOyYEHHS XapaKTepUCTHK PI'3, 3apanus 1-3
(GyHKUMY 1 3¢ (eKTUBHOCTH aITOPUTMOB.
onpenensaTs rpanuis! [HeoOxonnmoe ducio
VX IPUMEHNMOCTH  CTaTHCTHYECKUX MCTIBITAHUHN IS
TOJTY4Y€HHU 3aJaHHOI TOYHOCTH
OLIEHKH MTapaMeTpoB
3((EKTBHOCTH AITOPUTMOB.
OueHyBaHUE MapaMETPOB
CUTHANOB. MeTo1 MOMEHTOB
[TpumeHeHnEe METOIOB
00HapyKeHUs 1 OLIEHUBAHUS
CUTHAJIOB JUIS peIeHHs 3a1a4
panuocBsI3i, TEXHUYECKOTO
KOHTPOJISl U TEXHUYECKUX
U3MEPEHUH B CHCTEMAX CBSI3H.
TTK.5/MK y1. ymeTs npuMeHsaTh | UMuTaumonHoe monenupoBaHue [ KoHTponbHas Ok3ameH, ounetsl 1-15
TOTOBHOCTh CTaTUCTHYECKYIO CUTHAJIOB ¥ TOMEX C TIOMOIIbI0  (paboTa, BapuaHThI

OCYIIIECTBIISITH COOP
1 aHaJIn3 UCXOOHBIX
JaHHBIX I pacueTa
U MPOEKTUPOBAHUS
JeTaieH, y3JioB u
MOJIyJiei
3JIEKTPOHHBIX
CpencTB

00paboTKy TaHHBIX
IUIA peleHus 3aaaq
TIPOCKTUPOBAHUSA
PaNO3IEeKTPOHHBIX
CpPEICTB ¥ CHCTEM

9BM. Metoa Monre-Kapino nns
TOJTy4eHHS XapaKTepUCTHK

3¢ PEKTUBHOCTH AITOPUTMOB.
Heobxoaumoe umncio
CTaTUCTUYECKHUX WCTIBITAHUHN ISl
MOJTy4eH!s 3alaHHOI TOYHOCTH
OLIEHKH MTapaMeTpOB
3((eKTBHOCTH aNrOPUTMOB.
[TpumeHeHNnEe METOI0B
00HapyKEHUs 1 OLIEHUBAHUS
CUTHAJIOB JUTA PeIIeHMs 3a1a4
panuoCBsI3M, TEXHUUECKOTO
KOHTPOJISI M TEXHUYECKUX
W3MEPEHUI B CUCTEMAX CBSI3H.

1-20
PI'3, 3amanus 1-3

2. MeToauka olleHKH YTanoB GopMHPOBAHNSI KOMIIETEHIIHIT B PAMKAX N CIHILJIHHBI.
[IpomesxyTodHast arTecTanus 1Mo AUCHHILIAHE TIPOBOANTCS B 6 cemecTpe - B opMe dK3aMeHa, KOTOPBINA

HaIpaBJIeH Ha OlleHKY copmupoBanHOCTH KommeTeHIuit OIIK.5.

TpeGoBaHusI K BBITIOJHEHUIO DK3aMEeHa, METO/IMKA OIICHKH, IIIKajia OIICHKH U MpaBuia 0(hOpMIICHUS
c(OpMyYITHPOBAHKI B TACTIOPTE K3aMeHa.

Kpome Toro, chopMHpOBaHHOCTH KOMIETEHIINU MTPOBEPSETCS MPH MPOBEJICHUN MEPONPHUITHI TEKYIIEero
KOHTpOJIsl, yKa3aHHBIX B TabuuLe paszaena 1.

B 6 cemecTpe 00s3aTeNbHBIM ATAlOM TEKYIIEW aTTeCTAllUU SBISIOTCS pacdeTHO-TrpaduuecKoe 3aJaHue
(PI'3), kouTposbHas padbota. TpeboBaHus K BbIIOIHEHHIO PI'3, KOHTPOJIBHOM pabOTHI, COCTAaB M MMpaBHJIa
OIIeHKH copMyIrpoBaHkl B nacmnopte PI'3, KOHTpoIbHOM pabOTHI.



OO0mmue mpaBuIa BHICTABJICHHSI OLIEHKH 110 JTUCITUILINHE OTMPEeIIsIOTCs 0aUIbHO-PEHTHHTOBOM CUCTEMOHH,
MpUBEJIEHHOH B paboueit mporpaMme yu4eOHOUW TACITATLTAHEI.

Ha ocHoBanuu mpuBeIeHHBIX Jaliee KPUTEPUEB MOXKHO clielaTh OOIMUi BBIBOJ O cHOpMHPOBAHHOCTH
kommeteniu OI1K.5, 3a KoTophle 0TBEYaeT MUCIIUIIINHA, HA Pa3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHEH 0CBOEHHSI KOMIIeTEHIIHIA.

Hwuxe moporoBoro. YpoBeHb BBHITIOJTHEHHUS PaOOT HE OTBEUaeT OOJBIIMHCTBY OCHOBHBIX TpPeOOBaHMI,
TEOPETUYECKOE COJIepKaHNE Kypca OCBOCHO YaCTHUYHO, IMPOOEIbl MOT'YT HOCHTh CYIIIECTBEHHBINH XapakTep,
HEOOXOIMMBbIe TIPAKTHYECKHE HABBIKK Pa0OTHI C OCBOCHHBIM MaTepHalioM COPMUPOBAHBI HE TOCTATOYHO,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX IMpOrpaMMoi oOydeHHs Y4eOHBIX 3aJaHUi HE BBIIOJHEHbBI WX
BBITIOJTHEHBI C CYIIECTBEHHBIMU OIIUOKaMH.

IloporoBbrii. YpoBeHb BBHINOTHEHUS pabOT OTBEYAaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COJIEpKAHNUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIIbI He HOCST CYIECTBEHHOTO XapaKTepa,
HEOOXOIMMbIe MPAKTUYECKHEe HABBIKH pabOThl ¢ OCBOSHHBIM MaT€pHajoM B OCHOBHOM C()OPMHPOBAHHI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IpOorpaMMoil oOydeHusl Y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOpHIE
BU/IbI 33/IaHU BBHIOJIHEHBI C OIIMOKAMH.

BazoBblii. YpoBeHb BBINOJHEHHS pabOT OTBEYAET BCEM OCHOBHBIM TpeOOBaHUSM, TEOPETHUYECKOE
coJiep)kaHle Kypca OCBOEHO IOJHOCTHIO, 0e3 MpoOesoB, HEKOTOphbIe MPAKTUUYECKUE HABBIKM PabOTHI C
OCBOCHHBIM MaTepHajioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpaMMOil 00ydeHHUs
y4eOHbIe 3aJIlaHUsl BBINOJHEHBI, KQUeCTBO BBIIOJHEHUS HU OJIHOTO U3 HUX HE OIIEHEHO MHUHUMAaJIbHBIM
YHCJIOM 0alIoB, HEKOTOPbIE U3 BBINMOJTHEHHBIX 3aJlaHUH, BO3MOXHO, COJIEpKaT OLITHOKH.

IIpoaBuHYTHIH. YPOBEHD BBIIOJHEHMS pa0OT OTBEUAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COAEPIKaHUE
Kypca OCBOEHO TOJIHOCTBIO, O3 MpoOesioB, HEOOXOIUMbIE TTPAKTUUECKHE HABBIKA PAaOOTHI ¢ OCBOECHHBIM
MarepraioM c(OpPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE NPOTpPaMMO OOydeHHs] ydeOHble 3aJaHus
BBINOJIHEHBI, KAYE€CTBO UX BBINOJIHEHUS OLIEHEHO YMCIIOM 0alIoB, OJIM3KUM K MaKCUMAJIBHOMY.



®denepanbHOE rocyAapcTBEHHOE O10PKETHOE 00pa3oBaTeNbHOE YUpekaIeHHEe
BBICIIIETO O0pa3oBaHUs
«HoBocubupckuii rocy1TapcTBEeHHbIH TEXHUYECKUI YHUBEPCUTET

Kadenpa xoHCTpyHpOBaHHS U TEXHOJIOTHH PAIHOIEKTPOHHBIX CPEJICTB

IHacnopr 3x3amena

1o aucuuIuinee «l'eoprst ONTUMU3AIUH U IPUHSATHS pelIeHUi», 6 cemecTp

1. Meroauka OLEeHKH

DK3aMeH IpOBOJUTCS B YCTHOHU (hopme, o Ouietam. buser ¢popmupyercst o ciemyromemy
MPaBWIYy. TIEPBBIA BOMPOC BBIOMpACTCS W3 JWana3oHa BOMPOCOB 1-25, BTOPOH BOIPOC TaKKe
BBIOMpAETCS M3 JIHana3oHa BompocoB 1-25 CIMcok BOMPOCOB MpHBENCH HIDKE). B Xxoze sK3ameHa
MperojiaBarelib BIPaBe 3a/1aBaTh CTYICHTY JIONOJHHUTEIbHBIC BOPOCKI 13 001ero rnepeyss (1. 4).

(I)OPMa SK3aMEHAIMOHHOI0 OMjIeTa

HOBOCHUBHPCKWM I'OCYJAPCTBEHHBIM TEXHUUYECKWI YHUBEPCUTET
®dakynpTeT POD

Bbuiaer Ne
K 9K3aMeHy 0 TUCIUIUIMHE «[eopyrs ONTHUMH3AINY U TIPUHSITHSI PEIICHUN»

1. Bompoc 1
2. Bompoc 2.

VYTBepxaato: 3aB. Kapeapoi noikHoCcTh, DO
néamuce)
nafra)

1. Kpurepun oneHku

e OrtBeT Ha SK3aMCHAIIMOHHBIA OMJIET CUUTACTCS HEYOBJIETBOPHTEIbHBIM, €CITH CTYJCHT IPH
OTBETE Ha BOMPOCHI HE JaeT ONpeeNiCHW OCHOBHBIX MOHSITHUN, HE CIOCOOCH MOKa3aTh
MIPUYUHHO-CJICICTBEHHBIC CBSI3H SIBJIICHUH,
onenka cocranisger 0-300ann0s.

e OTBeT Ha SK3aMCHAIIMOHHBIM OwWieT (TecT) 3acUMTHIBACTCS HA MOPOTrOBOM YPOBHE, €CIIH
CTYJCHT IIpM OTBETE Ha BOIPOCHI JAeT OIpeJe/ICHUe OCHOBHBIX TOHSATHI, MOXKET IMOKa3aTh
MPUYUHHO-CIIEICTBEHHEIE CBSI3H SIBJICHHH,
onenka cocrasisieT 31-40 6annos.

* OTBeT Ha 5K3aMCHAIMOHHBINA OwyeT (TecT) OWJIET 3acUMTHIBACTCS HA 0Aa30BOM YPOBHE, €CITU
CTYJICHT TpH OTBETE Ha BOMPOCH (DOPMYIHPYET OCHOBHBIC TIOHSATHS, 3aKOHBI, JacT
XapaKTepUCTUKY MPOIECCOB, SBICHUHM, MPOBOAUT aHAIM3 TMPUYHUH, YCIOBHM, MOXET
MIPEJICTaBUTh KayeCTBEHHBIE XapaKTePUCTUKU ITPOIIECCOB,



orteHka coctasisieT 41-506anr06.

e OTBeT Ha PK3aMCHAIMOHHBIM OWIIeT (TecT) OMIET 3aCUMTHIBACTCS Ha MPOJABHHYTOM YPOBHE,
€CIIM CTYJCHT TpPU OTBETE HA BOIPOCHI IMPOBOJUT CPABHUTEIILHBIA aHAJIM3 IOJXOJIO0B,
MIPOBOJUT KOMIUIEKCHBIA aHalIn3, BBIABISET MPOOJIEMBI, MpeUiaracT MEXaHW3Mbl PEIIeHUs,
CIOCOOCH TMpPEJCTaBUTh KOJMUYCCTBEHHBIC XapaKTEPUCTHKH OIPEICICHHBIX IPOIECCOB,
MIPUBOIUT KOHKPETHBIC IPUMEPBI u3 PAaKTHUKH,
oreHka coctapisgeT 51-600an106.

2. Ikana oueHku
DK3aMeH CUMTACTCS CJITAHHBIM C OIIEHKOH "OTJIMYHO", €ClT B TEUCHHE CEMECTPa U Ha dK3aMeHe
nosyueHno 87-1006amios.
DK3aMeH CUMTACTCS CTAHHBIM C OIIEHKOH "XOpOIIo", eclii B TeUEHUE CEMEeCTpa M Ha dK3aMeHe
nosyueHo 73-8606aioB.
DK3aMeH CUMUTACTCS CJIAHHBIM C OIIEHKOH "yIOBIETBOPUTEIHHO", €CITH 3a padOTy B TeUEHUE
cemectpa nonyuyeHo 50-726amna.
DK3aMeH CUMTACTCS CJITAHHBIM C OIIEHKOH "HEYIOBJICTBOPUTEIHHO", €CITH 3a PadOTy B TEUEHUE
cemecTpa noixyueHo MeHee 50 6amios.
B o0mieii oreHke 10 AUCITUTUINHE SK3aMeHAI[MOHHBIE OaJThl YYUTHIBAIOTCS] B COOTBETCTBUH C
MpaBUJIaMU OAJTTFHO-PEUTUHTOBON CHCTEMBI, IPUBEJACHHBIMU B paboueii mporpamme
JIVICTIATUTHHEI.

3. Bompocsl k 5k3aMeHy M0 JUCHHUILIMHE «[eopus ONTUMU3AINY U TPUHSATUS PEIICHUI»
1. Tunosas cTpykTypa U poBoii cucTeMsbl cBs3u. OCOOEHHOCTH CUTHAJIOB Ha KaXK/IOM U3
ATAIOB NEpeIauH.
2. VI3BecTHBIE MpeICTaBIECHUS] CUTHAJIOB.
3. BextopHoe npeicTaBienne curHaioB. [[oHsTue METpUKH, HOPMBI, TUHEHHOTO
MIPOCTPaAHCTBA.
4. IIpencraBieHne CUrHAIIOB B OPTOHOPMUPOBAHHOM 0a3uce, CKaJsipHOE IIPOU3BE/ICHUE.
5. JluckpeTHoe Mpe/ICTaBIEHUE CUTHAJIOB.
6. CraTucTHYeCKOe ONMMCAaHUe BRIOOPKH M3 HAOFOaeMOTo mporiecca, QyHKITIN
pactpesieNieHus, TNIOTHOCTh pacIlpe/ie]IeH ], X CBOWCTBA.
7. YncrneHHbIe XapaKTEPUCTUKHU CITy4aitHOW BETMYUHBI.
8. Pacnipenenenne GyHKIUN OT CITy4aliHON BEJTMYUHBI.
9. YucieHHBIE XapaKTePUCTUKA (DYHKIIUN CITyIallHON BEIIMYUHBI.
10. DMmnupuyeckue BRIOOPOUHBIC YHCIEHHBIE XapaKTePUCTUKHU CIIyHIaliHBIX BEJHYMH.
11. KoppensimmoHHO-CIIeKTPaIbHBIE XapaKTEPUCTHKHU CIIyYalHbBIX MPOIIECCOB.
12. Ouenka mo MeTofy MOMEHTOB.
13.TloTeHnmampHast TOYHOCTH OIIEHOK, HepaBeHCTBO Kpamepa-Pao, nadopmarus Owummepa.
14. Onenku 1o METO1y MaKCUMaJIBHOTO MPaBI0NO100USI.
15. CBoticTBa OIIEHOK MaKCUMAJIBLHOTO TIPaBIOTIOI00US.
16. JloctaTouHbIe CTATHCTHKH, SKCIIOHEHITMAILHOE CEMEHCTBO pacipe/IeIeHHH.
17.TlomHOE ceMeCcTBO pacipeieIeHHH.
18. D¢ dexTrBHOE OllEHUBAHUE HA OCHOBE MOJHBIX JOCTATOUYHBIX CTATHCTHUK.
19. dopmynupoBka 3a1aun 0OHAPYKEHUSI CUTHAIA KaK 3a7a9d MMPOBEPKU CTATUCTUUECKHUX
runore3. Kputepun ontuMaibHOCTH.
20. baiiecoBckuit anropuT™ 0OHAPYKEHUS CUTHAJA.
21. PaBHOMepHO HanboJee MOIIHEIE allTOPUTMBI OOHaApYykKeHus. PasHoBHIHOCTH.
22.1lopsnok cunte3a PHM anroputma oOHapy>KeHHUsI CHTHAJIA.
23.TlonsTHe TpynIbI IpeoOpa3oBaHUid, TPUMEPHI, TPEICTABICHHUE allPHOPHON
HEOTPEIeIEHHOCTH B UCXOHBIX JIAHHBIX TPYIIIHI IpeoOpa3oBaHuii Ipu 0OHapYKEHUU.
24 . TloHsTHe MaKCUMAIBHOTO MHBAPHAHTA, €T0 MIOCTPOEHHE, IPUMeED.
25.1lopsiiox cuHTE3a MHBAPHUAHTHBIX aJITOPUTMOB OOHAPYKEHHS CUTHAIIOB.



5. Ilpumep 3K3aMeHaIIHOHHOT O OHIeTa

HOBOCHUBHPCKWM I'OCYJAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
OaxkynpTeT paAUOTEXHUKHU U DJIEKTPOHUKU

Buiaer Ne 1
K 9K3aMeHy 1o nuciuiuinae «Teopusi onTUMHU3anuN U PUHATHAS PeMeHuii»

1. TunoBast cTpykTypa HUPpPOBOK cucTeMbl cBsi3M. OCOOEHHOCTH CHUTHAJOB Ha
Ka)XJIOM U3 HTAIoB Mepelavu.
2. VI3BecTHbIE TIpeicTaBlIeHUs CUTHAJIOB.

YTBepxkaato: 3aB. kadenpoit KTPC K.T.H., I01IeHT CUHEIbHUKOB
A.B.

(momuck)

ndra)



®enepanbHOE rocyaapcTBeHHOE OIOKETHOE 00pa3oBaTeIbHOE YUpeKIeHHe
BBICIIIEr0 00pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHbIH TEXHUUECKUH YHUBEPCUTET
Kadenpa xoHCTpyHpOBaHHS U TEXHOJIOTHH PAIHONIEKTPOHHBIX CPEJICTB

INacnopT KOHTPOJILHOM padoTHI

IO JUCHUIIIINHE «TGOpI/IH ONITUMU3AlINU U IPUHATHAL peHIeHHﬁ», 6 CEMECTP

1. Meroauka oneHKH
KonTpospHast paboTa mpoBOIUTCS JBa pa3a 3a ceMecTp 1o TeMe Teopust onTuMu3aiuu u
MPUHATHS pereHu, B kaxaoM u3 20 BapuanToB 1o 3 3a1a4un. Kaxxaas KoHTpoJibHas padoTa
BBITIOJTHSETCS TI0 BapHaHTaM TI0 TeMaM, MPOIeHHBIM Ha MOMEHT TIPOBEJICHUS] paOOTHI.
KonTtponbHas paboTa BeIMOTHSETCS MUCbMEHHO. OTBET JIOJDKEH COACPKATh PEIICHHE 3a1a4 ¢
MIOIIIarOBO OMHMCAHHBIM PEIICHUEM.

2. Kpurepum onenku
KonTponpHas paboTa cunTaeTcsl HeBbINMOJIHEHHOI, €CTTN CTYACHT HE PEIII HU OJTHOU
3agaun. Orenka cocrasirsteT 0-1 Oasmr.
PaGora BeIMOTHEHA HA MOPOTOBOM YPOBHE, €CITU CTYACHT MPaBWIbHO pemu 1 3aaaqy,
a JIBe Jpyrue UMeroT HejoueThl. OmeHka coctapisieT 2-3 Oasia.
Pabora BbInOIHEHA Ha 6230BOM YPOBHE, €CJIU CTYICHT MPABWJILHO PeIlu 2 3aJ1auu, U B
OJTHOM 3aJ1aue ecTh CylecTBeHHas omuoka. Onenka coctabiser 4-5 6amios.
PaGota cuntaercs BHIMOTHEHHONH HA MPOJABHHYTOM YPOBHE, €CJIH CTYICHT IPABUIBLHO
peri Bee 3aaun. OIeHKa CoCTaBisieT 6 6alioB.

3. lIxama oneHkn
OreHka OTJIMYHO = 6 0a/UI0B
Onenka xopoio = 4-5 6asnios
OreHKa yJI0BJI€TBOpUTEIHHO = 2-3 Oaiia
OrneHka HEYJOBJIETBOPUTEIHHO = HUXKE 2 6AIIOB
B 0061eit onieHke o IUCIUTLIAHE OaJUThI 32 KOHTPOJIBHYIO paboTy YUYUTHIBAIOTCS B
COOTBETCTBUH C MPaBUIAMH OALTLHO-PEHTHHTOBOW CUCTEMBI, IIPUBEICHHBIMU B padoueit
porpamMMe JUCITUTUIAHBL

4. Ilpumep BapHaHTAa KOHTPOJIbHOI PadoThI

Bapuanr 1
1) II1OTHOCTH BEpOSTHOCTH ClydaiiHoW BenuunHbl umeeT Bui W(x) = 2a - exp(—2px),
—oo < X < 0,

1) HaiiTi cooTHOIIEHNE, KOTOPOMY JIOJDKHBI YIOBIETBOPSTH O U [3.

2) Berunciuth GyHkuuio pacupenenenus F(x).
2) Cnyyaiinast BenmuurHa Y SIBIISICTCS JIMHEWHOW (YHKIMEH cIy4aifHON BeTHYrHBI X
Y = g(X) = aX+ b, rae au b - mocTosHHBIC BETUYHHBI.
Haiitu Beipakenme [IPB ciywaitno#t Benmmumubl Y, ecinw BelMMurHa X HMMEET HOPMAIbHOE
pacnpenenenue ¢ mapamerpamu (i, 0). OmnpenenuTh MapamMeTpbl pachpeieieHus ClaydaitHoi
BEJTMYUHBI Y .

3) Haiitu xoppensiuoHHyro GpyHKIIHIO JJIs CTAIIMOHAPHOTO CIIyYaifHOTO CHTHAIA



e(t) =A-sin(w-t+ @), ecnu aMIUUTyIa W YaCTOTa IIOCTOSHHBI, a (a3a paBHOMEPHO
pacrpeniesieHa Ha HHTepBajie (—Tr, ).

Bapunanr 11

1) ITyck pakeT 1Mo OJJHO# ¥ TO¥ K€ CTapTOBOM IMO3UIMK TPOTUBHUKA IIPOU3BOUTCS JI0 TEX MOP,
MOKa He MPOU30MJIET ABYX MOMNaJaHui B 11eNb. BeposTHOCTH monagaHus B IeNlb OAHON pakeToit
paBua 0,5. OnpenenuTh psl pacpeiesieHUs Yicia MPONU3BEICHHBIX ITyCKOB PaKeT.

2) Jlns He3aBHCUMBIX CIYYalHBIX BeMWYMH X; M X, C IUIOTHOCTSMH pPacIpeIeICHHs

BeposTHOCTH Wy (X;) M Wy, (Xp) HOMy4uTh BBIpAKEHHE JUIS ONPEJNENEeHUs IUIOTHOCTH

pactpeiesieHnsl BEpOSTHOCTH CiiydyaHoOU BeTMunHbl Y = X; — X,.

3) Haitti mHTEpBaI KOPPESIMH /IS CTAIIMOHAPHOTO CIIyYaifHOIo mpoIecca ¢ KOpPeIIuOHHOM

—a2-12

¢ynkuueit R(t) = 0% - e



denepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTe/IbHOE YUPEKICHHE
BbICLIIEr0 00pa30BaHUs
«HoBocuOUpCKUii rocy1apCTBEHHbIM TEXHUUECKHI YHUBEPCUTET

Kadenpa xoHCTpyHpOBaHHS U TEXHOJIOTHH PAIHOIEKTPOHHBIX CPEJICTB

IMacnopr
pacyeTHo-rpaduyeckoro 3aganus (padoTbi)

1o pucuuIuinee «l'eoprst ONTUMU3AIUH U IPUHSTHS pelIeHUi», 6 cemecTp
1. MeToanka oneHKH
TpedoBannsi k opopmMiIeHHIO:
Pabora opopmisiercst Ha uctax popmara A4, B pyKomucHO# 6o neyatnoit popme. Ecnu
3a/laHue ToIpa3yMeBaeT MOJIEJIMPOBAHUE PE3yIbTaTOB, TO HEOOXOMMO IIPUBECTH OTUET 11O
WUTOTaM MO/ICTTUPOBAHHS.
Ha taTynpHOM JIMCTE, TOMAMO CTaHIApTHOW HHPOPMAIIUH, HEOOXOIMMO yKa3aTh BapUaHT, a
Takke (aMUIHIO U HHUIIUATBI CTYCHTA, BBIMOJTHUBIIETO PadoTy.
B xonie onucanus pemeHus 3aaud He0OX0JMMO TPUBOJIUTE IO BO3MOKHOCTH pa3BEepHYTHIE
TEKCTOBBIC MOSICHEHHUSI 10 OCHOBHBIM dTaraM pelieHus. Pe3ynbpraTel MogeTupOBaHUS
He00X0IMMO MMPOKOMMEHTHUPOBATH, C/I€NIaB OCMBICIIEHHBIE BHIBOJIBI.
PacuetHo-Tpaduueckoe 3aJjaHNe COCTOUT U3 TPEX Pa3JIENIOB, COJIEPKAIIUX 3a/1auy:
1) XapakTepuCTHKH CITyYaifHbIX BEJHMYNH U CIy4aiHbIX MPOIECCOB,
2) OyHKIMOHAIBHBIC TIPE0OPa30BaHKs CIyYallHBIX BEJINYHH,
3) OteHka mapaMeTpoB CUTHAJIOB,
CpokH BBITIOJIHEHHS H 3AIHUTHI:
14 nenens - CTYJIEHT CAET EPBYIO BEPCHUIO BBHITOJTHEHHOW paOOTHI.
15 Henens - CTyIEHT MOJIy4YaeT MPOBEPEHHYIO padoTy ¢ yKazaHHEM HEI0YETOB.
16 Henens - CTYJIEHT CAeT ¥ 3aUINAeT OKOHYATEIILHYIO BEPCUIO PaOOTHI.
3amura PI'3 cBonutes k:
- IOSICHEHUIO HEKOTOPBIX JEHCTBUI, MPEANPHUHATHIX PU BBINOTHEHNUHN 3aJaHUs,
- OTBETaM Ha BOMPOCHI TEOPETHUECKOTO U MPAKTHUECKOTO XapaKTepa, UMEIOIIHE 1eIbI0 BEISIBUTH
CTENeHb IOHUMaHUSI OCHOBHBIX MOJIOKEHUH TUCIUTUIUHBI.

2. Kpurepun oneHkn

* PaboTa cunuTaeTcs He BBINOJIHEHHOM, €CJTH BBITIOJHEHBI, HO HE MPAaBHIILHO Bee 3agaun P13,
OTCYTCTBYET JINOO UMEET CYIIIECTBCHHBIE 3aMeUaHMsl pellIieHre 3a/1ad, olleHka coctaniser 0-6
0aJIoB.

* PaboTa cuuTaetcs BBIIOJHEHHOW HA MOPOTOBOM YPOBHE, €CITH BCE 3a/1a4U BBIMOTHEHBI
(dhopMaIbHO, peleHUe 3aucaHo HeOPEXKHO C HeJIOUETaMH, IIOJTHOCTHIO IIPABHIILHO pellieHa
TOJILKO OJIHA 33J1a4a, K ABYM JPYTHUM €CTh JOMOJHUTEIBHBIE BOIPOCHI HA 3aIllUTE, OI[EHKA
cocTaBigeT /-8 0aios.

* PaboTa cuuTaeTcs BBIIOJHEHHOW HAa H2a30BOM ypOBHE, €CJIH 33/1a4H B IIEJIOM PEIICHBI BEPHO U
TOJIPKO K OJTHOMY PEIIIEHUIO €CTh HABOJISIIHME BOMPOCH] HA 3aIUTe, OTleHKa cocTaBiseT 9-10
0ajoB.

* PaboTa cunTaeTcs BBHIIIOJIHEHHOW Ha MPOABUHYTOM YPOBHE, €CITH BCE 3aJ[a9d PEIICHBI
pa3BepHYTO U MOJHOCTHIO, HA 3aIIUTE K CTYJACHTY He ObLTO HaBOSIIUX BOMPOCOB, OIIEHKA
cocrasigeT 11-126amioB.

3. llIkana oeHKH

B o0meit onienke no aucruiuinHe 6aiisl 3a PI'3 yunThIBatoTCsl B COOTBETCTBUU C MTPaBHIIAMH
OaJUIBHO-PEUTUHIOBOM CHCTEMBI, IPUBEIEHHBIMU B paOoyell mporpaMme JTUCIUILINHBL.

PI'3 cunTaercs BHIOJHEHHBIM Ha OLEHKY "OTJIMYHO", ecu nosryueHo 11-126am10B.



PI'3 cuntaercs BHIMOTHEHHBIM Ha OIEHKY "XopoIno”, ecau moiaydero 9-106aoB.
PI'3 cunTtaercs BBITOTHEHHBIM HA OIEHKY "YIOBIETBOPUTEIHHO", €CITU TOJIy4eHO /-8 6aiuioB.

PI'3 cunrtaercs BBIOIHEHHBIM Ha OLIEHKY "'HEYJIOBIETBOPUTENIBHO", €CIIU MOIYyYeHO MeHee 7
0aJuIoB.

4, llpumepHbIii epedens Tem PI'3

1) XapakTepuCTHKH CITyYaifHBIX BEJTMYMH U CIy4aiHBIX IPOIECCOB,
2) OyHKIIMOHAIBHBIC TPE0OPA30BAHUS CITyYaHBIX BEJTHYHH,

3) Onenka napaMeTpoB CUTHAJIOB.



