MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TBepZ[OTeJI])HaH MHUKPO- H HAHOJIJICKTPOHUKA, JIa3€pHasd U
ONTHYECKAasl H3MEPUTEJIbHAasl JJICKTPOHUKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CTATUCTHUYECKHUE METOIbI B KBAHTOBOU 2JIEKTPOHUKE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.02.02.09
TJIaHy:
TpynoeMKocTh B 3a4eTHBIX
py 3 cemectp - 3;
eIMHMIIAX:
Yacos (Bcero) no yueoHom
( ) noy y 108 yacos

IUIAHY:
Jlexnuu 3 cemecTp - 16 4yacoB;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 16 yacoB;
JlabopaTopHbie padoThI 3 cemecTp - 16 yacos;
KoncyabTanuu 3 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 3 cemectp - 57,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
KontpoabsHas padora
Juckyccusi
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 3 cemectp - 0,5 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Heab ocBOCHUS TUCUMIIMHBI: 3ydeHNEe CTATUCTUUECKUX XapaKTEPUCTUK YCTPOMCTB KBAHTOBOM

SJICKTPOHUKHM W HAHOJJICKTPOHHKH,

CTaTUCTHMYECKMX METOJOB aHaimu3a U 00paboTKM HayYHOH

I/IH(i)OpMaI_II/II/I, nonyqaeMoﬁ C UX IIOMOIIbIO O IapaMETpax (1)I/ISI/I‘IGCKI/IX mpouecCcoB M CHCTECM B
PA3INIHBIX 00JIaCTSIX €CTCCTBO3HAHHSL.

3agauu AMCHMIIINHBI

- 3yuenue coBpeMEHHBIX METOAOB CTATUCTHYECKON 00pabOTKN MHPOPMAIIUU U COBPEMEHHOM
anmnaparypsl Uil IPUKJIAJHOTO aHAJIN3a CIIyYaliHbIX JaHHBIX U XapaKTEPUCTHK IIYMOBBIX (DIyKTyaluii B
YCTPOMCTBAX KBAHTOBOU 3JIEKTPOHUKH.;

- [Tomyyenue HaBbIKa pabOTHI C IPOrPaMMHBIM 00ecIIeYeHNEM, TPUMEHAEMBIM IPU
CTaTUCTHUYECKOW 00pabOTKE JAHHBIX M UCTIOIH30BAHUS ITAKETOB MPHKIAHBIX TPOTPAMM.;

- OcBO€HUE ONTUMAJIbHBIX METOA0B BOCCTAHOBJICHUSI CUTHAJIOB Ha ()OHE IIyMOB U alnapaTHbIX
UCKa)KEHUH, TPOBEICHNE KOMITBIOTEPHOM 00pab0TKM MHOTOMEPHBIX CHTHAJIOB..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHus!

[IK-1 Cniocoben
IPOBO/IUTH, COPOBOXIAThH
paboThl, OpraHU30BBIBATH
o0ydeHue nepcoHaa 1o
IPOCKTHPOBAHUIO U
KOHCTPYHUPOBAHUIO
Ja3epHBIX U ONITUYECKUX
U3MEPHUTEIBHBIX TPUOOPOB
¥ KOMIUTIEKCOB

NI-1nk-1 3HaeT METOIUKY
TEOPETUYECKHUX U
9KCIEPUMECHTATBHBIX
UCCIICIOBAHMIA 11 pa3pabOTKH
U CO3/IaHUS HOBBIX KBAHTOBO-
ONTHUYECKUX CUCTEM U
KOMILIIEKCOB

3HATh:
- [IpuHIMIBI CTATHCTHYECKOTO MOIX0/1A K
TEOPETUYECKOMY OIUCAHUIO ONTHYECKOTO
nznyuenus. (KM-1 u KM-4).

PIIK-1 Cnocob6eH pematb
3a/1auu udpoBU3aIuu B
cBoel MpodeccuoHaNbHOM
obnactu

NJI-1pnik-1 3HaeT cpencraa
POrPaMMHOTO
MOJICIIUPOBaHHS U
anmapaTHOro MakeTHPOBAHUS
o0acT cBoei
npoQeCCHOHAILHON
JeATeTBHOCTH

YMETB:
- ®opmyIMpoBaTh LEIH U 3a7a4u

HAyYHBIX MCCIIEJOBAHNUN B COOTBETCTBHUH C
TEH/ICHIMSIMU U TIEPCTIEKTHBAMU Pa3BUTHUS
KBaHTOBOH 3JIEKTPOHUKH, a TAKXKE
000CHOBaHHO BBIOMpATh TEOPETUYECKHE U
AKCIIEPUMEHTAJIbHBIE METO/Ibl U CPEJICTBA
penieHust chOpMyIMPOBAHHBIX 3a/1a4.
(KM-3 u KM-4).

PTIK-1 CriocoGeH pemiathb
3a/1a4u IU(QPOBU3ALINU B
cBoel mpodeccuoHaTbHON
obnactu

WJ1-2pnk-1 Bnageer HaBbIkamMu
IPOTPAaMMHOTO
MO/ICITHPOBAHHUSI, AlIlIAPATHOTO
MaKETHUPOBAHUS U
OKCIEPUMEHTAIBHBIX pabOT B
00J1acTH cBOCH
po¢eCCHOHATBHON
JIEATETLHOCTH

YMETh:

- CUHTE3UpOBaTh U UCCIIEI0BATh MOJEIN
00BEKTOB U MPOLIECCOB B CHCTEMAx
KBaHTOBOU JIEKTPOHUKH
cratuctTuueckuMu Metogamu. (KM-2 u
KM-4).

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunianHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHanbHON 00pa3oBaTeIbHONW Iporpamme

TBCpI(OTCJ'IBHaSI MHKPO- U HAHOJJICKTPOHUHKA, JA3CPHAA MW OINTHYCCKAd HU3MCPHUTCIIbHAA JSJICKTPOHHKA




(manee — OIIOII), nampasnenus moarotoBku 11.04.04 DnexkTpoHHKa M HAHOIJICKTPOHUKA, YPOBEHB
0o0pa3oBaHMs: BEICIIEe 00pa30BaHUE - MArHCTPaTypa.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaThb OCHOBHBIE 3aKOHBI (PU3NYECKON U KBAHTOBOW ONTHUKH.

- 3HaTh OCHOBHBIE TUIIBI (POTONPUEMHHUKOB ONITHYECKOTO U3ITYyUCHUSI.
- ymeTb Pemate 3a1aun GU3NIECKO M1 KBAHTOBOW OTITHKHU.

- yMeTb BBINOIHATE pacyeT cucTeM KBaHTOBOM 3JIEKTPOHUKH.

Pe3ynbraTel 00yueHus, TOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Crartuctuueckue 18.0 3 4 40 | 4 - - - - - 6 - IlodzomogKa K neKyuiemy KOHmpoio:
XapaKTepUCTUKH IToBTOpEeHNE MaTepuana o pasiery
ONTUYECKOTO MOJISI "CraTHCTHYECKUE XapaKTePUCTHKHI
11 CrnyyvaiiHble 6 1 2 1 - - - - - 2 - ONTHYECKOTO Mo
MIepEeMEHHBIE B ONTHKE Ilodzomoeka K nadbopamopnoit padome: Jlns
1.2 IpoxoxkaeHue 5.5 1 0.5 2 - - - - - 2 - BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
CIIy4alHOTO CBETOBOTO HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
CHTHaJa 4yepes 3a71a4M BBITIOHEHHMS TaOOpaTopHOil paboThI, a
yCTpOHCTBa, TaK K€ N3yYUTh BOIPOCHI BApHAHTOB
YYBCTBUTEIBHBIE K 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
HOJISIPH3AIIHA pazneine "CTaTHCTHYECKHE XapaKTePUCTHKA
1.3 | CuyualiHble NpoOLECCHI 6.5 2 15 | 1 - - - - - 2 - ONTHYECKOTO MOJIsL" MaTepuaiy.
B OIITHKE IIo0z0mogKa K npaKmuyecKuUM 3aHAMUAM:

N3yueHnue marepuana o pasaeny
"CTaTHCTHYECKNE XapaKTEPUCTHKH
ONTHYECKOTO TOJIs" MOATOTOBKA K BBITIOTHEHUIO
3aJaHUi Ha MPAKTUYECKUX 3aHATHIX
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"CraTHCTUYECKUE XapaKTEPUCTHKI
ONTHYECKOTO HOJs"

Ilodzomogxa domawinezo 3adanua:
[ToxroToBka JOMAaINTHETO 3a/JaHNS HAIpaBJIeHa
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIJIAETCA CTYACHTAM IT0 H3YYEHHOMY B pasJiene
"CTaTHCTHYECKHE XapaKTEPUCTHKHI
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ONTUYECKOTo MoJis" MaTepuay.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Yy4YUTh JIUTEPATYpy U pa3o0paTh IpUMepHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJAUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1],12 - 23

CriekTpaibHbII aHAIN3
CITy4aiftHOTO
ONTHYECKOT0 MOJIsI

18

2.1

Dypre-
npeobpa3oBaHue
CIIy4yalHbIN
OIITHYCCKHUX CUTHAJIOB

2.2

CriexTpaibHOe
IpecTaBIcHIe
CITy4aiiHBIX IIPOLIECCOB
B OITHKE

Iloozomoeka K npaKmuuecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"CriekTpajibHbIH aHAIN3 CIIydyaifHOTo
ONTHYECKOTO TOJI" MOATOTOBKA K BBHITIOJHEHUIO
3a/laHui Ha MPAKTUIECKUX 3aHATUAX
Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"CrekTpaibHbld aHAJINU3 CITy4YalHOTO
ONTHYECKOTO MO

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAaITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pereHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pasjelie
"CrieKkTpajibHbII aHAIN3 CITy4aitHOTO
ONTHYECKOTO TOJIS" MaTepuany.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
W3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BEITIOJTHEHUS TTOTOOHBIX 3aqanuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
CamocmosamensbHoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJHUTEILHOTO MaTepHaa o pa3aeny
"CriekTpaibHbIN aHAIN3 CITy4aitHOTO
ONTHYECKOTO TOJIs"

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a]1a4 BBITIOJTHEHNUS J1JaO0paTOPHOH paboTsI, a
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TaK K€ U3y4UTh BONPOCHI BApHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
pazzgene "CreKkTpanbHbIi aHATIN3 CIy4ailiHOro
ONTHYECKOTO MOJA" MaTepHay.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 33 - 48

Teopus yacTU4HON
KOTEPEHTHOCTH

22

3.1

Kommnekcnoe
TpeCTaBICHUE
CITy4aiftHOTO
ONTUYECKOTO TOJISI

3.2

Bpemennas
KOT€pEHTHOCTh
OINTUYECKOTO
W3J1y4eHUs

3.3

IIpoctpancTBeHHas
KOT'€pPEHTHOCTh
OTNITHYECKOTO
W3ITy4eHUS

Ilooz0mogKa K meKyuiemy KOHmMpoio:
[ToBTopenme matepuana mo paszeny "Teopus
YaCTUYIHOUW KOTE€PEHTHOCTH"

IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
Nzyyenne matepuana no pazaeny "Teopust
YaCTUYHOM KOT€PEHTHOCTH" MOATOTOBKA K
BBIITIOJIHCHUIO 33}13HHI>1 Ha MPAaKTUYCCKUX
3aHATUAX

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO TPEIBAPUTEIBHO U3YIUTh TEMY U
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOl paboThI, a
TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
paznene "Teopust YaCTHUHOM KOTE€pEeHTHOCTH"
Marepuay.

Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3aiaHus HaIlpaBiIeHa
Ha OTpabOTKy yMEHUIl peleHus
npodeccroHaNbHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"Teopust YaCTUIHOU KOT€pEHTHOCTH"
Marepuainy. JIonoJIHUTENbHO CTYICHTY
HEO0OX0IMMO M3YUHUTh JINTEPaTypy U pazo0paTh
IIPUMEPHI BHIITOJHEHUSI OJJOOHBIX 3aaHHMH.
[TpoBepka goMamIHero 3agaHus MPOBOANTCS 110
MPEACTABIICHHBIM ITUCHbMCHHBIM pa60TaM.
Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Teopus 9aCTHYHON KOTEPEHTHOCTH"
H3yuenue mamepuanos numepamypHsix
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UCMOYHUKO8.
[2],2-16

Metoab! u3MepeHus
CTaTUCTUUYECKUX
XapaKTEePUCTHK
ciy4ailHoro
ONITHYECKOTO TOJIS

14

41

OcHOBEHI
HHTEPPEPOMETPHICCKH
X U3MEPEHUN
KOTE€PEHTHOCTH

4.2

N3mepenue
CIIEKTPAJILHOI
IUIOTHOCTH ONITHYECKUX
BOJIH KJIACCHYECKUMHU
CHEKTPOMETPaMu

CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: Nzydenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MeTop! I3MEPEHHS CTATUCTHYECKIX
XapaKTePUCTHK CIYYAfHOTO ONTHYECKOTO
oy

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszueny "MeToabl
M3MEPEHUS CTATUCTUYECKUX XapaKTEPUCTHK
CIy4ailHOTO OMTUYECKOTO MOJIs" MOATOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTHUYECKUX
3aHATHUIX

Iloozomogka domauinezo 3adanua:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKy YMEHUH pemeHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BEIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"MeTo1bl U3MEPEHUS CTATUCTUYECKUX
XapaKTePUCTHK CIYYAHHOTO ONMTHYECKOTO
noJis" Marepuaiy. JJomoTHUTEIBHO CTYEHTY
HE00X0IMMO U3YUHTh JTUTEPATypy U pa3zoOpaThb
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka qOMaITHETO 3aaHUSI IPOBOJUTCS 110
MpeICTaBJICHHBIM TUChbMEHHBIM PaboTaM.
IlodzomogKa K meKyuiemy KOHmMpOio:
[ToBTOpenue marepuaia no pasaeny "MeToibl
HU3MEPEHUs CTATUCTUYCCKHUX XapaKTEPUCTHK
CIy4ailHOrO ONTUYECKOTro MoJis"

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "MeToapl U3MEPEHHS CTATUCTHYECKUX
XapaKTEPUCTHK CIIy4aifHOTO ONTHYECKOTO
moJist" Marepuaiy.




H3yuenue mamepuanog 1umepamypHsix

UCHIOYHUKOG:
[3], 155 - 160, 166 - 178, 189 - 194, 200 - 210

OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 108.0 16 16.0 16 0.5 24 335
Hroro 3a cemecTp 108.0 16 16.0 16 2 - 0.5 57.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmamucmuyeckue xapaxmepucmuKku Onmu4ecko20 nos

1.1. Cnyyalinble NepeMEHHBIE B ONITUKE

3ajaun cTaTUCTUYECKOM onTUKHU. CxeMa TUIHUYHOTO ONTHYECKOro IKcrepuMenTa. McTouHuku
cTaTUCTUYHOCTU.. DYHKIMU pacrnpeiesieHuss ciaydaiHelx BenuuuH. llpumepsl.. BpiOopounbie
3HAQUYCHUS CIyYalHbIX BEJIWYUH. [ MCTOrpaMMHBIE OLIEHKH IUIOTHOCTH BEPOSITHOCTH IO MAaCCHUBY
BBIOOPOYHBIX 3HaueHUH.. [ITOTHOCTH BEPOSATHOCTH AaMIUIUTYIbI U (a3l MO TEIJIOBOTO U
Ja3€pPHOT0 U3ITYyYEHHUS. .

1.2. [Ipoxox1eHue Ci1y4ailHOro CBETOBOTO CUTHAJIa YEPE3 YCTPOMCTBA, UYBCTBUTEIbHBIC K
MOJISIpU3aLUU

Martpuua korepeHTHOCTH.. CTenenp nospu3anuu.. [I10THOCTh BEpOSTHOCTH HANPSKEHHOCTH U
MTHOBEHHON MHTEHCUBHOCTH XaOTHYECKOTO U JIA3€PHOTO U3ITyUYCHUSL..

1.3. Cnyuaiinble IpOLECCHI B ONTHKE

duznyeckas MUHTEPIIPETALNS MOMEHTOB CIIy4aiHbIX ONTUYECKUX BEJIMYHH..
Xapakrepuctuueckass ¢yHkuus. Ilpumepsr u3 ontuku. Pacuer momenrtoB.. KoppensuuonHas,
KOBapUaIlMOHHAsi U CTPYKTypHas (YHKUMHU CIy4aiHOTO mporecca.. [IoHsTHe CTaunoHapHOCTH U
9ProJUYHOCTH ClIydaiHOro npouecca. [Ipumepst..

2. CnexmpaibHblil QHAAU3 CIYYAUHO20 ONMUYECcK020 NOJIs

2.1. dypbe-npeodbpazoBaHUe CIIyYalHbIN ONTUYECKIX CUTHAIIOB

OnnomepHoe u AByMepHOe mnpeoOpasoBanue Dypoe.. CnekrtpanbHblii aHanus.. [lonsarue
anmapaTHOM M MepenaTouyHol QyHKIMM JTUHEHHON cuctembl.. CBoiicTBa npeoOpazoBanuii Dypee..
[Tpumepst npeobpazoBannii @ypbe, HCMOIB3YEMbIX B CTATUCTHYECKON OITHKE. .

2.2. CnexTpajbHOE MPEACTABICHUE CIy4allHbIX MPOLIECCOB B ONTHUKE

CnekTpanbHas TUIOTHOCTH cliydaiiHoro mporecca. CBoicrBa.. Teopema Bunepa-XuHuuHa..
CooTHOIIEHHE B3aMMHOCTH MEXIY BPEMEHEM KOPpPEISLMU M IIOJIOCOM YacTOT Ipoliecca..
®u3nyuecKu peann3yeMasl ClieKTpaibHasl IUIOTHOCTb.. benblil nryM..

3. TQODM}Z YaCMUYHOU KoeepermHocmu

3.1. KomrmiiekcHOe peicTaBlIeHne Cy4alHOrO ONTHYECKOTO TOJIS
AHanuTHUYECKOEe OMUcaHue onThueckoro mnois.. [IpeodpasoBanue ['unpbepTa.. AHATUTHYECKOE
IpeJICTaBICHNE KBA3UMOHOXPOMATHUECKOTO CUTHAIA..

3.2. BpeMeHHas KOTepEHTHOCTh ONTUYECKOT0 M3ITyYeHHS

[TousiTvst GYyHKIMH BPEMEHHOW KOTEPEHTHOCTH U OAHOCTOPOHHEH CIEKTpalIbHOM IIOTHOCTU
n3nydyeHus.. CreneHb BpeMEHHOM KorepeHTHocTu. Bpems korepeHTHOCTH.. DyHKIMS BpEMEHHON
KOT€pEHTHOCTH M OJHOCTOPOHHSISI CIIEKTpajbHas IUJIOTHOCTh aHcaMmOisl OCHWUIATOPOB THpHU
€CTECTBEHHOM MEXaHU3Me pernakcanuu.. OyHKIHsS BPEMEHHONH KOT€PEHTHOCTH U OJHOCTOPOHHSSA
CHEeKTpaJibHasl TUIOTHOCTh aHCaMOJIsl OCHMIUIATOPOB MPHU AOIIEPOBCKOM U I (y3HOM MeXaHU3Me
penakcanuy.. BpeMeHHble KOTepEHTHBIE CBOMCTBA M3JIYy4EHUs TEIUIOBBIX UCTOYHUKOB.. BpeMeHHas
KOT'€pEHTHOCTB JIA3EPHOTO U3IIYy4YCHH..

3.3. HpOCTpaHCTBCHHaSI KOTCPCHTHOCTH OIITUYCCKOI'O U3JITYYCHHUA
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PacnipocTtpaneHue B3aMMHOM KOT€PEHTHOCTM M B3aMMHOW CIEKTPAJIbHOM IUIOTHOCTH..
IIpocTpancTBeHHass KorepeHTHOCTh.. Teopema Ban-Ilutrepra-Ilepuuke.. Ilpumepsl pacueroB
IIPOCTPAHCTBEHHON KOTE€PEHTHOCTH M3JIyYE€HUS XAOTUYECKUX MCTOYHUKOB.. lIpocTpancTBeHHas
KOIE€pPEHTHOCTD JIA3€PHOT0 U3JIYUYEHHUS. .

4. Memooul UBMEPEHUA cmamucmudecCKux xapaKkmepucmuk CﬂV'{aﬁHOZO onmu4eckoco noJii

4.1. OcHOBBI HHTEPPEPOMETPUUECKUX U3MEPEHUI KOTEPEHTHOCTH

MeTtoanka u3MepeHus peanbHOl yacTu, MOAYNA U (a3bl HYHKIIMH B3aUMHOW KOT€PEHTHOCTH 110
cxeme IOwura.. HWatepdepomerpuueckue CXeMbl HU3MEPEHHS BPEMEHHOW KOTE€PEHTHOCTH..
Wutepdepomerpuyeckie CXeMbl HM3MEpPEHHsI MPOCTPAHCTBEHHOH KOTE€PEHTHOCTH.. 3BE3IHBIN
uHrepdepomerp Maiikenbcona.. MHTepdepoMeTpusi MHTEHCHMBHOCTEH. OKcrnepuMeHT bpayHna-
TBucca.. 3Be3aHbId  HHTEPPEPOMETP  HMHTEHCHBHOCTEW..  DJEKTPOHHBIE  KOPPEISATOPHL..
Ocnumnorpaduyeckuii Meto.. @OTOHHBIN KOoppensaTop. V3MepeHue KOppeNsmUOHHBIX (YHKIIHMA
MHTCHCUBHOCTH HAa OCHOBE HEJIMHEHHBIX omnThdeckux 3Qdexton.. Jlazepnas maTEepdepomeTpus
MHTEHCHUBHOCTHU..

4.2. VI3aMepeHne CeKTPaIbHOM IITOTHOCTH ONTHYECKHUX BOJIH KJIACCHUYECKUMU CIICKTPOMETPAMHU
OnTtuueckast  cmekTpoMeTpus..  AnmapaTHas — QYHKIUS — CIEKTpalbHOro  mpubopa..
CBepxpa3pelleHne B KJIIaCCUYECKON CIIEKTPOCKOIHUH. .

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. Cratuctuueckue XapakKTepUCTUKU ONTUYECKOT0 U3JIydeHus. (2 Jaca);
2. KoMmriekcHoe mpeicTaBlIeHre ONTHYECKUX CUTHANOB. (2 Jaca);
3. CratucTiyeckue METOIbl pacyeTa MPOCTPAHCTBEHHON U BPEMEHHOW KOT€pPEHTHOCTH
XA0THUYHOT'O U JIA3epHOT0 U3IydeHus. (4 yaca);
4. OCcHOBBI pacueTa cxeM UHTEePPEPEHIIMOHHBIX U CIIEKTPAIBHBIX TPUOOPOB, UCIIOJIb3YEMBIX
JUIS U3MEPEHUS] KOTEPEHTHOCTH ONTUYECKOT0 U3lTyueHHs. (2 yaca);
5. IIpoxoxkaeHue CIIy4aifHOTO ONTUYECKOTO U3JIy4eHHS Yepe3 MOIAPU3allHOHHbIE
ycTpoiicTBa. MaTpuiia KorepeHTHOCTH. (2 Jac);
6. [IpeoOpazoBanus Oypre B craTucTUUECKON onTHKe. CIIEKTpabHBINA aHAIN3 CITy4alHbIX
ONITUYECKUX CUTHAIIOB. (4 yaca).

3.4. TeMbl 1a00paTOPHBIX padoT
1. MaTemaTtuueckoe MOJEINPOBAHUE U3MEPEHUS CTATUCTUKU (DOTOOTCUETOB.;
2. O1ieHKa MOMEHTOB U MOMEHTHBIX ()YHKIHH MOAETUPOBAHHBIX CIy4ailHbIX JaHHBIX.;
3. I'enepanust cyyaiiHbIX YKCeN € 3aJaHHOW IJIOTHOCTBIO BeposiTHOCTH. [locTpoenue
THCTOTPAMM. ;
4. MaremMaTu4ieckoe MOACIMPOBAHUC USMEPCHUS IIJIOTHOCTHU BEPOATHOCTH MHTCHCHUBHOCTU
MOJIIPU30BAaHHOTO HEMOJIIPU30BAaHHOTO XaOTUYHOIO U3ITyYEHHUS. .

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxneHue MarepuanoB 1o Kedcam paszzaena "CTaTUCTUYECKHE XapaKTEPUCTUKH
ONTUYECKOT0 1oJIs"

2. OO6cyxneHue MarepuanoB Mo Kedcam paszznena "CrnekTpadbHbBIH aHalIMU3 CIydyailHOro
ONTUYECKOT0 NoJis"

3. OO0cyxaeHre MaTepralioB 10 Keiicam pazzena "Teopus 4aCTUUHOM KOrepeHTHOCTH"
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4. OOcyxaeHHe MaTepuajoB MO Keiicam pasnena "MeToabl M3MEpEeHUs CTaTHCTUYECKUX
XapaKTEPUCTUK CIYYAaHHOTO ONMTHYECKOro MoJist"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4HOE CPeICTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHUS MO TUCIUILINHE Konpt
COOTBETCTBHH C
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
12|34
3HaTh:
[TpyHIMIIBI CTATUCTUYECKOTO MOIX0/Ia K TEOPETHUECKOMY OMHCAHUIO ONTHYECKOTO JHuckyccus/3amura
n3nyuenus. (KM-1 u KM-4) 71a00paTOpHBIX PadoT
W-1nk-1 + |+

KonTponbnas

pabora/Tecr 1
Ymern:
dopMynHpoOBaTh LIETU U 3314l HAYYHBIX UCCIEAOBAHUN B COOTBETCTBUU C Juckyccus/3ammra
TEHJCHIMSIMH U TIEPCTIEKTUBAMH PAa3BUTHS KBAHTOBOM 3JIEKTPOHUKH, a TAKKE nabopaTopHbIX paboT
00OCHOBAHHO BBIOMPATH TEOPETUUECKUE M IKCIIEPUMEHTAIBHBIE METO/IBI U CPENICTBA WJ-Tpmk-1 + KouTponbHas

emenus chopmynupoBaHHbix 3a1a4. (KM-3 u KM-4
P (bopmysup Aau. ( ) pabora/Tect 3
CuHTe3UpOBaTh U UCCIEIOBATh MOAETH O0OBEKTOB U MPOLIECCOB B CHCTEMaX KBAHTOBOMH JHuckyccus/3amura
AIIEKTPOHUKH cTaTUCTHYeCKUMH MeToaamu. (KM-2 u KM-4) nabopaTopHbIX paboT
N /I-2prix-1 + | +
Kontponbhas
pabota/Tect 2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Tect 1 (KonTpoapHas paboTa)
2. Tect 2 (KontponbHas paboTa)
3. Tect 3 (KonTponbHas paboTta)

Dopma peanmzanun: Cmemanaas popma
1. 3amuTa nabopatopHsix padot (uckyccus)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLICH.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIBI 110 JUCLMITIIMHE IPUBEACHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Axmanos C. A., JIpsaxoB 1O. E., Uupkun A. C.- "Cratuctuueckas paauopusuka 1 onTuka",
N3narensctBo: "OU3SMATIIUT", Mocksa, 2010 - (423 c.)
https://e.lanbook.com/books/element.php?pll_id=48263,;

2. CmupHOB, B. 1. ®yHnameHnTanpHble Mpeieibl TOUHOCTH JIa3€pHBIX U3MEPEHUH : yueOHOe
nocobwue 1o Kypcy "JlazepHble H3MepUTENbHBIE CUCTEMBI" TIO crieluanbHOCTH "KBaHTOBas U
ONTHYECKas AJIEKTPOHMKA" HampaBieHus "DIIeKTpOHUKA U MUKpodsiekTpoHuka" / B. YI. CmupHoOB,
Mock. suepr. ua-T (MOU TVY). — M. : Uzn-Bo MDU, 2006. — 32 c. — ISBN 5-7046-1348-9.;

3. 'ynmen, JIx. Cratuctudeckast ontuka : mep. ¢ anri. / k. I'ynmen. — M. : Mup, 1988. — 528 c. —
ISBN 5-03-001162-5..

5.2 JIunieH3M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecrnevyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Buneoxondepenuuu (Maitna, Coeprxas, BK u ap);

4. Python;

5. SmathStudio.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX H HH(POPMAIIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomenieHust Homep ayauropun, OcHanenue
HaHMEHOBaHHe
VYyeOHbIC ayIUTOPUU IJIS A-202, YueOHas napTa, CTOJI MMpernoAaBaTes, CTyI, mKad
MPOBEACHUS JIEKIIMOHHBIX MyJIbTUMEANITHAS JUISL XpaHEHUsI UHBEHTaps, TOCKa

3aHATUH U TEKYIIEro
KOHTPOJIS

aynutopus kad. Ousuku

MHTEPAKTUBHASA, MYJIbTUMEIUNHBIN
IIPOEKTOP, JOCKa MapKepHasi, KOJOHKH,
HOYTOYK

VY4eOHble ayAUTOpUHU IS
IIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-202, YuebOnas
MYJIbTUMEAUHHAS
aynurtopus kad. Ousuku

mapTa, CTOJI IIpernoiaBaress, CTyJ, mKag
JUIsl XpPAaHEHUs] NHBEHTaps, 10CKa
MHTEpPAKTUBHAs, MyJIbTUMEIUWHBIN
IIPOEKTOP, AOCKA MAapKEPHasl, KOJIOHKH,
HOYTOYK

Y4eOHble ayAUTOpUU IS

A-205, Yuebuas

ImapTta co CKaMLeﬁ, CTOJI IIpCIioaaBaTeJIsd,

IPOBEJCHUS naboparopus CTYJ, 1OCKa MeJIOBast
J1a00paTOPHBIX 3aHATHH "KBanToBas u
ONTHYECKast
3JIEKTPOHUKA"
VY4eOHble ayAUTOpUU IS A-202, YyeOHnas napTa, CTOJ MPEToAaBaTelis, CTyII, mKad
IIPOBECHUS MYJIbTUMEIUITHAs JUIsl XpaHEHUsl NHBEHTaps, JOCKa
IIPOMEKYTOUYHON aynurtopus kad. Ousuku WHTEPaKTUBHAs, MYJIbTUMEIUNHBIN
aTTecTaluu

IPOEKTOP, JOCKa MapKepHasi, KOJIOHKH,
HOYTOYK

Ilomenienus st
CaMOCTOSITENIbHOIN paOoThI

HTB-303, JleknuoHHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAIKA U OLEXKIbI,
KOMIIBIOTEPHAs CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

A-201/1, Kabuner
COTPY/AHUKOB Kag.
Ou3uKn

CTOJI, CTYJI, KA A5 JOKYMEHTOB, IKad
JUTSL OJI€XK]Ibl, KOMITBIOTEPHAs CETh C
BBIX0JIOM B IHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIIBHBIN, TPUHTED

TTomemenust misa
XpaHeHHUs 000pyJOBaHUS
¥ y4eOHOTO MHBEHTaps

b-101/1, Cxnan kad.
dusuku nMm. B.A.
dalpukaHTa

CTeJUIaXK JJIsi XpaHEHUs] MHBEHTaps,
MHBEHTaph ClIEHUAIN3UPOBAaHHBIN,
MHBEHTapb y4eOHBIN, KHUTH, YUEOHUKH,
nocooust
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CraTucTuueckue MCTOJEBI B KBAaHTOBOU QJICKTPOHHUKE

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Tecr 1 (KorTtponsHas pabota)
KM-2 Tecr 2 (KonTponbHas paboTa)
KM-3 Tecr 3 (KonTtponsHas pabota)
KM-4 3ammura naboparopusix padot (Auckyccus)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM-
Howmep Paznen aucuumuimnbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 CratucTruuecKkue XapakTepUCTUKU ONITUYECKOTO MO
11 CrnyualiHbple IEPEMEHHBIE B ONITUKE + +
12 [IpoxoxkaeHne crydaifHOr0 CBETOBOI'O CUTHAJA Yepes + +
' YCTPOMCTBA, YyBCTBUTEIBHBIE K MOJISIPU3AIIUN
1.3 Crny4aifHble TTPOIIECCHl B ONITUKE + +
2 CrexTpanbHbIA aHATU3 CTyYalHOTO ONTHYECKOTO TOJIS
2.1 ®ypbe-npeoOpa3zoBaHue CIydailHbI ONTUYECKUX CUTHAJIOB + +
29 CrekTpanbHOE MPEACTABICHUE CIYYalHBIX IPOLIECCOB B + +
' ONTUKE
3 Teopust YaCTUYHOM KOT€PEHTHOCTH
31 KommuiekcHoe npeAcTaBieHue Cy4ailHOTO ONTUYECKOTO + +
' TOJIst
3.2 BpeMeHHast KOTepeHTHOCTh ONTHYECKOTO U3TyYEHUs + +
3.3 [IpocTpancTBeHHAs! KOT€PEHTHOCTh ONTHYECKOTO U3TyYEHUS + +
4 MeToapl U3MEPEHUs CTATUCTUYECKUX XapaKTEPUCTHK
CJIy4allHOTO ONTHYECKOTO MOJIst
41 OcHoBbI UHTEP(HEPOMETPHUUECKUX U3MEPEHHI + +
] KOTE€PEHTHOCTH
4.9 N3Mepenne cnekTpaibHOM MIIOTHOCTH ONTHYECKUX BOJH + +
' KJIACCUYECKUMH CIEKTPOMETPAMHU
Bec KM, %: | 20 30 20 30
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