MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumeHnoBanue o0pa3oBaTe/ibHOIl mporpaMMsbl: CBETOTEXHHMKA H HCTOYHHKH CBeETa
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEMATHUYECKOE MOJAEJINPOBAHUE 3PUTEJIBHOU CUCTEMBbI

YEJIOBEKA

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

Ne qucumnInHbI 10 yyeOHOMY
TJIaHY:

b1.4.01.02

TpyaoeMKOCTh B 3a4eTHBIX
e/IMHHIIAX:

5 cemectp - 4;

Yacos (Bcero) no yueGHomy
TJIaHY:

144 yaca

Jlekuuu

5 cemecTp - 32 yaca;

IIpakTnyeckue 3aHATHSA

5 cemectp - 32 yaca;

JlabopaTopHble pa6oThl

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

5 cemecTp - 2 yaca;

CamocrosiTesibHasi padora

5 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KonrpoJsbHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauus:

JK3aMeH

5 cemectp - 0,5 yaca;

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

[IpenogaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnapeney

Ipuropbes A.A.

Waentuduratop

R28090f70-GrigoryevAA-7e2fdc05

A.A. I'puropbes

(ZOIKHOCTD)

COI'TACOBAHO:

PykoBoaurens
00pa3oBaTeIbHON IIPOrPaMMBI

(mozamnuce)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Ipuropses A.A.

Waentuduratop

R28090f70-GrigoryevAA-7e2fdc03

(paciudpoBKa MOIIHCH)

A.A. I'puropnen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

(mozmycs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

Booc I'.B.

Waentuduratop

R4494501d-BoosGeorV-031c67cl]

(pacmudpoBka
TIO/AITUCH)

I'.B. booc

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

(mozrucs)

(pacudpoBka
TTO/AITUCH)



1. HEJIN U 3AJAYU OCBOEHUSA JUCHUITJIMHBbI

Leab ocBoeHUs AMCUUIVIMHBI: [[eTh 0OCBOEHUS TUCIUTIITMHBI COCTOHT B MOJYYCHUH COBPEMEHHBIX
npeacTaBieHui 00 oOpaboTke mHbOpMaIuu 3puTeNbHON cucTemMoi 4venmoBeka (3C), MaTeMaTHYECKOM
MOJICTTMPOBAHUHU 3TOTO TPOIECCa M BHIBOJIE PACUCTHBIX BBIPAKECHUMN, OIMUCHIBAIOIIMX IOPOTOBOE U
HaJIOPOTrOBOE BOCIpHUATHE N300pakeHui 3C

33[[3‘11/1 AUCHHUIIIMHBI

- IpUOOpeTEeHNE HayYHbIX NIPEJICTABICHUH O CBETE KaK OJHOM U3 pOopM MaTepuy;

- OCBOCHHE CTaTUCTUYECKUX 3aKOHOB IPUMEHUTEIBHO K MOAEIMPOBAHUIO XapaKTEPUCTUK
3PUTEIILHON CHCTEMBI YEIIOBEKA;

- IpUOOPETEHNE HABBIKOB MaTEMaTUUYECKOI'0 MOJIETIMPOBAHUS 3pUTENIbHBIX IIPOLIECCOB;

- IpUOOpETEHNE HABBIKOB BbIICIIEHUS 3HAUUMBIX (DAKTOPOB, ONPEACISAIOIINX 3aKOHBI
OoOHapy>KeHHsI U OTIO3HABaHUS O0BEKTOB 3PUTEIBHOIN CUCTEMOI! YelloBeKa,

- OBJIQJICHUE CIIOCOOAMU MOJIETMPOBAHMSI IOPOTrOBOI'0 LIBETOBOIO 3pEHHUs Ha Oa3e

CTaTUCTHYCCKOI'O ITOJAX0A4a,

- IpUOOpETEeHNE HaBbIKOB UCIIOIb30BAHUS 3aKOHOB IIBETOBE/ICHUS, KOJOPUMETPUUECKUMU U
PaBHOKOHTPACTHBIMU CUCTEMAMU;
- OBJIQJICHUE TEOPETHUECKUMH U AIMIIUPHUUECKUMHU MOJIOKEHUSIMHU (PU3NOJIOTHUECKON ONTHKH,
MOJIeJIEN TOPOrOBOM YyBCTBUTEIBHOCTH.

dopmupyembie y 00ydaromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAaHHbBIE Pe3y/IbTaThl 00y4eHUsl 10
JMCLHUIUIMHE, COOTHECEHHBIE C MHAMKATOPAMHM A0CTHKeHHs] KOMIIeTEHIMI ;

Koa n HaumMeHoBaHnue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
OCYIIECTBIISATh
MPOEKTUPOBAHUE, PACUETHI
1 KOHCTPYHUPOBAHUE,
U3MEpEeHHe apamMeTpoB
CBETOTEXHUYECKOIO
000pyI0BaHMs, OCBAaUBAThH
TEOPETUYECKYIO U
MNPUKIAHYIO POTOMETPUIO

N -1nk-1 U3mepenne
apaMeTpoB, KOHTPOJIb
KayecTBa U UCIbITAaHNE
CBETOBBIX MPUOOPOB U UX
COCTaBHBIX YaCTEH, pelIeHne
po0JIeM TEOPETHUECKOMN
doromeTpun

3HATh:
- CTATUCTHUYECKUH MTOAXO0/] K ONTUCAHUIO
IIOPOT'OB I[BETOBOT'O 3PEHUS U METO/bI
00paboTKH Pe3yJIbTaTOB
HKCIEPUMEHTAIbHBIX HCCIIeI0BaHUN
xapaktepuctik 3C;

- CBSI3b CTATUCTUYECKUH 3aKOHOB C
MareMaTudeckor Moaeibio 3C u
B3aMMOCBSI3b MEX/1y TOPOTOBBIMH U
Ha/IMTOPOTOBBIMH YCIIOBHSIMH HAOIIOACHUS
HUCXO0Jd U3 cTaTucTiueckoit Mmoaenu 3C;

- OCHOBHBIE 3TaIlbl 00pabOTKU
uHopmanuu 3putensHoii cucremoii (3C)
Y CTaTUCTUYECKHE 3aKOHOMEPHOCTH
MOPOT'OBOTO U HA/IMOPOTOBOT0
oOHapyxeHus: 00bexToB 3C;

- OCHOBHBIE PaCUETHBIE BBIPAKEHHUS
cratuctnyeckor mozaenu 3C U rpaHULBI UX
NPUMEHEHHS U TTOJI0KEHUS
CTaTUCTHYECKOW MOJIENIN TIOPOTOBOTO,
Ha/IMOPOTOBOT0 M LIBETOBOTO 3PEHUSI.

YMETh:

- apryMEHTHPOBaHHO BbIOUpATh U
pealn30BbIBaTh HA IPAKTUKE

3¢ (HEKTUBHYIO METOJIUKY
AKCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS
xapaktepuctuk 3C, mapameTpoB U




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

XapaKTEPUCTUK MTPUOOPOB, YCTPOUCTB U
CUCTEM BH3yaJu3alluu U300pakeHun
AJIEKTPOHHUKHU U HAHORJICKTPOHUKH;

- IPUMEHSTh CTATUCTUYECKUHN NOIXO0J K
pa3paboTKe JIEMEHTOB CTATUCTHICCKON
mozenu 3C, aHaIu3UpOBaTh MOIYYEHHBIE
pacueTHbIC BEIpaXEHUS U POPMYITHPOBATH
IPAHMIIBI IPUMEHEHHUS MTOTYYEHHBIX
PacUYETHBIX BBIPAXKEHUMN, a TAKKE
MIPUMEHSITh CBOMCTBA MpeoOpa3zoBaHus
@ypbe K YIPOILIEHHUIO PACUYETHBIX
BBIPAXKEHUI;

- IPUMEHSITH BBIBOJIBI CTATHCTHYECKOM
Mozenu 3C mist 00ObsICHEHUS
3aKOHOMEPHOCTEH MTOPOrOBOTO,
HaJIIOPOrOBOTO U LIBETOBOT'O 3PEHUS
YeJIOBEKa.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQ)ECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
CeeroTtexHuka u ucrounuku csera (nanee — OIIOI), nanpaBnenus noarotoBku 11.03.04 DnekTponuka u
HAHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIEE 00pa3oBaHue - OaKkataBpHuar.

TpeGoBaHMsI K BXOJHBIM 3HAHUSIM U YMEHMSIM:
- 3”HaTh [{uciuminHa 6a3upyercs Ha CIeIyIOINX IUCHUIUINHAX: «DPusnkay, «Beiciias MmareMaTukay,
«Hupopmaruka», «Teopus BeposSsTHOCTEH U MaTeMaTuyeckas CTaTUCTHKa» U «BBeneHue B

IPOrPaMMHUPOBAHUE

Pe3ynbraThl 00y4eHus1, MOTy4YE€HHbIE IPH OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BHITOJTHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

Paznenbl/Tembl
JUCTIATUTHHBL/ (pOpMBI
IIPOMEXYTOUHOM
aTTeCTalN

Ha paszen

Cemectp

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

KonraktHas pabota

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

PaGora B
cemecTpe

IlogroToBka k
aTTecTalun
/KOHTPOITh

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOINYECKHE YKA3aHUA

2

8 9

10

11

12

13

14

15

Knaccudukarus
MOJENEN 3pUTenbHON
CHCTEMBI

w| ¢ | Beero gacon

(8}

[N E

10

13

11

OMIUpHUYECKHe MOJETU
3C

1.2

dusnonornuecKre
moaenu 3C

13

WudopmanmoHHbIe
monenu 3C

14

Mogpenu 3C
OCHOBaHHbBIE Ha
cratuctuke [lyaccona

15

Mopenu, oCHOBaHHBIE
Ha TEOpHUH
CTaTHCTUYCCKUX
pelieHui

Cratucruyeckas
moguens 3C mid 3agau
0oOHapyKEeHU
00BEKTOB

50

16

14

20

2.1

OOHapyxeHue
00BEKTOB

50

16

14

20

CratucTuyeckas
moxenb 3C g 3amay
OIIO3HABAHUS 00BEKTOB

3.1

Omno3H0BaHNE 00BEKTOB

N

w

Maremarudeckast

16




MO/JICITUPOBAHHE
MOPOTOBOTO [[BETOBOTO
3peHus

4.1 CrpyKkTypHas cxema 8 2 - 2 - - - - - 4 -
MaTeMaTU4ECKON
MOJIEJIH TIOPOTOBOTO
I[BETOBOT'O 3PEHUS
(MMLI3)

4.2 Merton onpeaeneHus 8 2 - 2 - - - - - 4 -
(GYHKIUH CIIOXKCHUS
(ciexkTpanpHOI
YYBCTBUTEIHHOCTH)
KOJIOPHUMETPHUYECKOM
cucremsl (K3C)du3

DK3aMeH 36.0 - - - - 2 - - 0.5 - 33.5

Bcero 3a cemecTp 144.0 32 - 32 - 2 - - 0.5 44 335

Hroro 3a cemecTp 1440 32 - 32 2 - 0.5 775

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnueckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK IO pa3jienaM
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Knaccuduxayus mooenei 3pumenbHol cucmembl

1.1. Omnupuyeckue moaenu 3C
Mopens MemkoBa. Monens Jle I'pana. Mogens MypamoBoit. Moaens Hukutunoit. Moaens
benosoii. Monens 'opuna. Monens Jlynsoa. Moaens OctpoBckoro. Moaens OBEepUHITOHA.

1.2. ®usuonornyeckue moaeiu 3C
Mopnens 3uBu. Mogens Ilaumnepa. Mopens Illane. Mogens Jlonrsunenko. Mognenb
HoBukosoii. Monens EMenbsaHoBa.

1.3. Uadpopmannonnsie Mojenu 3C
Mogens CokonoBa. Moaenb Karaera. Mogens Puuapca.

1.4. Monenu 3C ocHoBanHbIe Ha cTtaTucTuke [lyaccona
Mopenb Poy3a. Monens Karana. Monens TutkoBa. Moaens Patnepa. Moaens [Inuiyepa.

1.5. Monenu, OCHOBaHHbIE HA TEOPUU CTATUCTUYECKUX PEILICHUN

Mopens Cserca. Mognens Kopadenbaa. Mogens Xosmma. Mopaens MapteiHOBa. Mojenb
KpacuwibaukoBa. Mognens BacbkoBckoro. Mogens CussikoBa. Mogens CusikoBa. Mogeinb
bepmxeca. Moaens Hotennunra.

2. Cmamucmuyueckas mooenv 3C 051 3a0a4 0OHApYHCeHUs 00beKmos

2.1. OGHapyxeHHe 00bEKTOB

[loHsATHE OTHONIIEHUS TMPABAOMOAOOMsS. 3aKOH paclpeleeHus] CHTHAJIIOB Ha BBIXOJE
IIPUEMHHUKOB CTaTUCTHYECKOM Monenu. CBs3b TMOJOKUTENIBHBIX M OTPULIATENIBHBIX IOPOTOBBIX
KOHTpacToB. OOHapy>KeHHE DPaBHOSPKOTO O0BEKTa Ha paBHOMEpPHOM (oHe. CBS3b MOPOTOBBIX
KOHTPAacTOB Ha MOSBIEHHE U MCUE3HOBEHUE 00beKTOB. Kpurepuii coriacus M OleHKa Juana3oHa
BO3MOXHBIX 3HaueHuM InAn. OOHapyxeHUE HEpaBHOSPKUX OOBEKTOB Ha HECIy4allHOM
HepaBHOMEpHOM (hoHe. Pacuer BeposATHOCTH OOHApy:KEHUs MPHU MPOBEAECHUHM IKCIEPUMEHTOB I10
METOJIy MOCTOSIHHBIX CTUMYJIOB. DYHKIUS paccesiHUsl TOYKUM ONTHYECKON cUCTeMbl riasza. Pacuer
BEPOSITHOCTH OOHapyXeHHs OOBbeKTa Ha ClIyd4aHOM aJauTUBHOM (oHe. OmnpeneneHue 3aKoHa
pacnpenenenus InA u ero napaMeTpoB Ha aaIUTUBHOM (poHe. PacueT BeposiTHOCTH OOHApYKEHUS
IIPY HaJIW4YUU KBAHTOBBIX, AJJUTHBHBIX M alIUIMKAaTUBHBIX IIYMOB. 3aBHCHUMOCTb BEPOSTHOCTU
OoOHapyXeHHs OT JUCIEPCUH aNlNIMKaTUBHOTO (oHa. PacnpeneneHne 4yBCTBUTEILHOCTH 1O TOJIIO
3peHust HaOmonatens. OmnpeneneHue BeIMUUMHBl InAn. AHaaM3 NOJYYEHHBIX pPacUYETHBIX
BBIPAKCHUI.

3. Cmamucmuyeckas mooenv 3C 0ns 3a0ay onosHasanusi 00veKmos

3.1. Ono3HoBanne 0OHLEKTOB

Ono3naBanue IByX (map) oOBEKTOB Ha HeciaydailHoM ¢one. Ono3HaBaHHE Map OOBEKTOB Ha
ciaydaitHOM anauTHBHOM (oHe. Omo3HaBaHHWE OOBEKTa B HAOOpe OOBEKTOB PACIOJIOKEHHBIX Ha
HecinydaiiHoM (one. Omno3zHaBaHue 00bEKTa B HAOOpe OOBEKTOB PACMONIOKEHHBIX Ha CIy4ailHOM
aJIMTUBHOM (poHe. AHaNM3 MOJYYEHHBIX DPACUETHBIX BbIpAXKEHHUI. 3aBHCHUMOCTh BEpPOSITHOCTH
OTIO3HABAHMSI OT YKCIa 00BbEKTOB HAbOpa.

4. Mamemamuueckas MOO€JZMDO€CIHM€ nopoco60c0 y6eno6020 3perHUA




4.1. CTpyKTypHas cXxemMa MaTeMaTHIeCKO MOJIeITH TTOPOTOBOT0 1BeTOBOTO 3peHus (MMII3)

OTHOIIEHHE MPaBIOMOAOOMS AN TPEXKOMIIOHEHTHOTO  I[BETOBOTO  3pEHHs.  3aKOH
pacupenenenus InA mms MMII3. MomenTsl 3akona pactpeaenenust InA. CBsi3b KOHTpPacTOB Ha
BBIXO/I€ MPUEMHHUKOB m3imydeHust MMIL3 ¢ poToMeTpuiyeckuM KOHTPacTOM.

4.2. Meron onpeeneHust PyHKITUHN CIOXeHUs (CIIEKTPaIbHON YyBCTBUTEIIBHOCTH)
konopumerpudeckoii cuctemsl (K3C)dpu3

Bripaxkenue uisi moporoBoro mnepemnaga SpKOCTH O0O0BbEKT-(POH [ MOHOXPOMAaTHYECKHX U
[[BETHBIX OOHEKTOB HA OEIIOM M IIBETHOM (POHAX.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. UccnenoBarh 3aBUCUMOCTh IIOPOTOBOT'O KOHTpAcTa 00bEKTa OT BEUYHMHBI In(Am) B
nuanasone In(Am)=1-10;
2. CocTtaBuTh IporpamMmy Ui pacueTra oporoBoro KOHTpacTa o0bEKTa;
3. CocraBuTh porpamMmy Jjisi pacueTa BEpOATHOCTU OOHAPYKEHUS 00BEKTA;
4. CocTaBUTh IPOrpaMMy JUIsl pacuyeTa INIOTHOCTHU PACIIPEAETICHUS PEAaKIIMU PELIEITOPOB
MMIILI3 B 3aBUCUMOCTH OT PKOCTU U CMEUIECHUS C OCH 3PEHUS;
5. [onyuuTh MaccuB yIiIOBOTO pacrupe/eieHuss 00Jy4eHHOCTH OT €IMHUYHON SIPKOCTHU B
IUIOCKOCTH CETYaTKHU. ;
6. ChopmupoBars @PT ontuyeckoii cuctemsr OOC;
7. PaccuurtaTh mOrpemrHocTy pacyeToB o Gopmyine B.B. MemikoBa 0T sKCliepUMEHTaIbHBIX
JIaHHbIX biekyaiua;
8. Pacuurath norpemHocty pacueToB 1o ¢popmysie B.B.MemikoBa /17151 mOorpaHUYHbIX TOYEK
nepexo/ia mo o ¥ mo Ld;
9. MccaenoBath 3aBUCUMOCTh BEPOSTHOCTH OIO3HABAHUS Mapbl PABHOBEIMKUX poMOa;
10. MccnenoBath 3aBUCUMOCTb BEPOSITHOCTH OIO3HABAHUS NTapbl PABHOBEIMKUX IO IIOMIAH
3JUINIICOB;
11. MccnenoBarh 3aBUCUMOCTB IIOPOTOBOTO KOHTPACTA 110 OMIO3HABAHUIO ITApbl PABHOBEIMKHX
AIIUIICOB OT OTHOLLIEHUS X OCEH;
12. ViccnenoBath 3aBUCUMOCTh BEPOSITHOCTU OIO3HABAHUS PAaBHOBEIMKHUX I10 IUIOIIAIN
IPSIMOYTOJIBHUKOB OT OTHOILIEHUS UX CTOPOH;
13. VccnenoBath 3aBUCUMOCTh IIOPOIOBOI'O KOHTPACTA MO ONMO3HABAHMIO Mapbl PABHOBETUKUX
IO IIJIOLIAAH MPSMOYTOJIBHUKOB OT OTHOILIEHUS UX CTOPOH;
14. UccnenoBath 3aBUCUMOCTD BEPOSITHOCTH OOHAPYKEHUSI 00BEKTOB OT SIPKOCTH (POHA,
15. UccnenoBath 3aBUCUMOCTB IIOPOTOBBIX KOHTPACTOB PABHOBEIMKHUX 110 TUIOIIAIN
DJUTUTICOB OT OTHOIIIEHHS UX OCEH;
16. UccrnenoBaTh 3aBUCUMOCTb TOPOTOBBIX KOHTPACTOB OOBEKTOB OT APKOCTHU (OHA;
17. ViccnenoBath 3aBUCUMOCTh BEPOSITHOCTU OOHAPYKEHUsI paBHOBEJIMKHX T10 MJIOLIAAN
AITUIICOB OT OTHOLLIEHUS UX OCEH;
18. MccnenoBath 3aBUCUMOCTB IOPOIOBOI'O KOHTPACTa 0OBEKTA OT €ro YIJIOBOTO CMELIEHUS C
OCH 3pEHUS;
19. ViccnenoBath 3aBUCUMOCTH BEPOSITHOCTH OOHAPYKEHUSI pAaBHOBEJIMKHX IO MJIOLIAAN
IPSIMOYTOJIBHUKOB OT OTHOILIEHUS UX CTOPOH;
20. UccnenoBarh 3aBUCUMOCTD IIOPOTOBOTO KOHTPACTA PABHOBEJIMKUX I10 TIOMIATN
IPSIMOYTOJIBHUKOB OT OTHOLLIEHUS UX CTOPOH;
21. VccnenoBath 3aBUCUMOCTh BEPOSITHOCTH OOHapYXeHHsI 00bEeKTa OT BeIMYUHbI In(Ar) B
nuanasone In(Am)=1-10;
22. UccnenoBath 3aBUCHMOCTD IMIOPOTOBBIX KOHTPACTOB OOBEKTOB OT €0 yIIIOBOTO pa3Mepa;
23. UccnenoBaTh 3aBUCUMOCTb BEPOSITHOCTH 0OHapyskeHust 00bekToB (Ko6=Km) ot ero
YIJI0BOT'O CMEMIEHUSI C OCH 3PEHUS.



3.4. Tembl 1260paTOPHBIX padoT
HE MPelyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep pasznena
JTCHIUTIIAHEI (B

O1LeHOYHOE CPEACTBO
(THII 1 HAUMEHOBAHUE)

3arIaHupOBaHHBIE PE3YAbTATHI OOYUEHUS 110 TUCIUILIHHE Konst
COOTBETCTBUH C
(B COOTBETCTBUU C pa3zeioM 1) UHAUKATOPOB 1.3.1)
112]3]4
3HaTh:
OCHOBHBIE pacueTHbIE BbIpaXEHUs cTatuctuieckoi monenu 3C u KontponbHas pabora/CraTicTudyeckue
IpaHMIIbl UX IPUMEHEHUS U NIOJ0XKeHus cratuctuyeckoi mogenu | MJI-1nk-1 + XapaKTEPUCTUKH CIy4alHBIX POLIECCOB
IIOPOTOBOr0, HAJLIOPOTrOBOT'O U IIBETOBOI'O 3pEHUs
OCHOBHBIE 3Tarbl 00paboTKH UH(OPMAIK 3pPUTETHHON KonTtposnbHast pabota/3akoHbl pacipenesieHus
cuctemoit (3C) u cTaTUCTUYECKHUE 3aKOHOMEPHOCTH MTOPOTOBOTO CITy4alHBIX MPOIIECCOB U CBSI3b OTHOIICHUS
Y HaJIIOPOroBOro ooHapysxeHust 0obexkron 3C N-1nk-1 + IPaBJOI0100Us C BEPOATHOCTHBIMU
XapaKTepUCTUKAMU ONTUMAIBHOIO IPUEMHUKA
U3JTy4EHUs
CBSI3b CTAaTUCTHUUECKUM 3aKOHOB ¢ MaTeMaTtuyeckoil mozaensto 3C KonTtponpsHas padbora/OnTUManbHbI IPUEMHUK
Y B3aUMOCBSI3b MEX/ly IOPOTOBBIMU U HAIIOPOTOBBIMU N-1nk-1 + U3JIy4EHUs! 1 OCHOBHBIE PaCUETHbBIE
YCJIOBHUSIMU HAOJIOZICHUSI UCXOJIA U3 cTaTucTHUecKoi Mojenu 3C COOTHOIIIEHNS cTaTUCTHYeCcKOH Momenn 3C
CTaTUCTUYECKUI MOAXO K OIMCAHUIO TIOPOTOB IIBETOBOTO KonTtponbHas pabota/AHanu3 pac4eTHbIX
3pEHUSI U METOJIbI 00Pa0OTKU PE3YIHTATOB dKCHIepUMeHTANBHBIX | MJI-1nk-1 + COOTHOIIIEHUH cTatuctTudeckor moaenu 3C
UCCIIEI0BaHUM XapakTepucTuk 3C
YMerb:
MPUMEHSTH BBIBOJIBI CTaTHCTUUEeCKONW Mozenu 3C st KonTposnbHas pabora/AHanu3 pacyeTHbBIX
00BSICHEHUS 3aKOHOMEPHOCTEN MOPOrOBOT0, HAAIOPOTOBOTO U N-1nk-1 + | cooTHOWIEHUH cratucTudeckor monenu 3C
IIBETOBOT'0 3pEHUs YEJIOBEKA
MPUMEHATh CTATUCTUYECKUH MOAXO0] K pa3pabOTKe 2JIEMEHTOB KonTtponbHast pabota/3akoHbl pactpeaeneHus
craructuyeckoit moaenu 3C, aHaIM3UPOBAThH NOJTyUEHHbBIE CIIy4alHBIX [IPOLIECCOB U CBSA3b OTHOILIECHUS
pacyeTHbIe BBIpAXXEHUS U (POPMyTUPOBATh IPAHUIIBI IPUMEHEHUS VL + MPaBIONIO100HUS C BEPOATHOCTHBIMU
MOJIYYEHHBIX PACYETHBIX BHIPAKEHUH, a TAK)K€ IPUMEHSATh XapaKTepUCTHUKAMU ONTUMAIBHOIO IPUEMHHUKA
cBoMcTBa npeodpazoBanus Pypbe K YIPOILICHUIO PACYETHBIX U3JIy4eHUs
BBIPAKECHU I
apryMEHTHPOBAaHHO BbIOMPATh M PEaIM30BbIBATh HA MPAKTUKE N-1nk-1 + |+ KonTtposnbHas pabora/OnTUMaIbHbIN NIPUEMHUK
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3G (HEeKTHBHYIO METOIUKY IKCIIEPUMEHTATHHOTO UCCIICIOBAHHUS
xapakTepucTtuk 3C, mapaMeTpoB u XapaKTEPUCTHK MPHUOOPOB,
YCTPOMCTB M CUCTEM BU3YaIU3AINH U300PaKEHHUH IJICKTPOHUKU
Y HAHODJICKTPOHHUKH

M3JIY4eHHUS] 1 OCHOBHBIE PACUETHBIE
COOTHOILIEHUS cTaTUCTHYECKOU Mozenu 3C
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
5 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. AHanmu3 pacyeTHBIX COOTHOIICHUH cTaTucTraeckoi moaenu 3C (KortponbHas padoTa)
2. 3aKOHBI pacupeAeNCHHs CIIy9aifHbIX MPOLIECCOB U CBSI3b OTHOIICHUS MPABAONOI00US C
BEPOATHOCTHBIMU XapaKTEPUCTUKAMH ONTHUMAJILHOTO npueMHuKa uznydenus (KonrponabHas
pabora)
3. OnTUMaNbHBIN NIPUEMHUK U3Ty4eHHsI U OCHOBHBIE paCUe€THBIE COOTHOIICHUS
craructuueckoit mogenu 3C (KonTponbsHas pabora)
4. CTaTucTUYECKUE XapaKTEePUCTUKU CiIydaiHbIX mpoueccoB (KonTpoiabsHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp NoS)
B wuTOoroBoii oreHke Mo Kypcy Yy4YUTHIBAeTCA, KaK HSK3aMEHAI[MOHHAs COCTABIAMOINAs, TaK M
COCTABJISIONIAs TI0 COBOKYITHBIM PE3yJIbTaTaM pabOTHI B CEMECTpE.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. booc, I'. B. CBeToTexHHYeCKHE BEIMYMHBI U €AUHULIBI : yueOHOe mocodue mo kypcy "OCHOBBI
CBETOTEXHUKHU'" 110 HanpaBieHHIo "DIeKkTpoHrKa u HaHoanekTpoHuka" / I'. B. booc, A. A.
['puropses, C. M. Jle6eaxona, Ham. uccnen. ya-tr "MOU" (HUY"MBU") . — M. : U3a-80 MOU,
2018 . — 63 c. - ISBN 978-5-7046-1941-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10082;

2. booc, I'. B. LIBeT 1 IBETOBbIE pacyeThl : yueOHoe mocodue mo KypcaM "OCHOBBI CBETOTEXHUKH ",
"MopenupoBaHue U OIIEHKA CBETOIBETOBOM Cpeibl" 10 HAMpaBJICHUIO "DIEKTPOHUKA U
Ha”oanekTpoHuka" / I'. B. booc, A. A. I'puropses, B. 1O. Cuetxos, Hau. uccnea. yu-t "M2OU" . —
M. : Uzn-Bo MDU, 2016 . — 40 c. - ISBN 978-5-7046-1702-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8652;

3. I'puropses, A. A. CtatucTiuueckasi TeOpusi BOCIIPUATUS N300paKEHUH B CBETOTEXHHKE.
O6napyxeHue o0beKTOB Ha0MoAaTeneM : YyeOHoe nocodue no kypey "Teopus onTuko-
AIIEKTPOHHBIX CUCTEM" IO HANPaBJIEHUIO "DIIEKTPOHUKA U MUKpOIeKTpoHUKa" / A. A. I'puropses,
Mock. suepr. uH-T (MOU TY) . — M. : U3n-Bo MDU, 2003 . — 64 c. - ISBN 5-7046-0885-X .;

4. CnpaBoyHas kHura no cerorexuuke / Pen. 0. b. AiizenGepr . — 3-u3n.,nepepad.u nom . — M. :
3nak, 2006 . — 972 c. - ISBN 5-87789-051-4 .;

5. Memixos, B. B. OcHoBbl cBeToTexHuKH. Y. 1 : yueOHOE mocoOue i By30B IO CIEIHATLHOCTH
"CBeToTeXHHMKA U HCTOUHUKH cBeTa" / B. B. MemkoB . — 2-e u3 ., mepepad . — M. : Dueprus, 1979 .
—-368c.;
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6. Memkos, B. B. OcHoBbI cBeTOTeXHUKHU. B 2 4. Y.2. duzonornyeckas ONTHKA U KOJIOPUMETPHUS :
yueOHoe mocodue 1o crnenuanbHocTh "CBEeTOTeXHIKA U HCTOYHUKH cBeTa" / B. B. Memkos, A. b.
MartseeB . — 2-e u3a., nepepad. u xgon . — M. : DHeproaromusnaar, 1989 . — 432 c. - ISBN 5-283-

00551-8 .;

7. I'yropo, M. M. CO0pHHK 3a71a4 IO OCHOBaM CBETOTEXHHKH : y4eOHOE MOCOOME JIJIsl BY30B I10
cnenuanbHocTH "CBeroTexHuka u ucTouHuku" / M. M. I'yropoB . — M. : DHeproaromuzaat, 1988 .

— 128 c. - ISBN 5-283-00514-3 ;

8. OnTuueckast 4acTh 3pUTENILHON CUCTEMBI : ydeOHOoe ocodue 1o kypcam "OCHOBBI
cBeTOTeXHUKH", "M3MepeHus B CBETOTEXHUKE'" 110 HAIpaBJICHUIO "DJIEKTPOHUKA U
Hanoasnektponuka" / H. I1. Enucees, A. B. Kucrenesa, B. 10. Cuerkos, U. I1. lllecronanosa, Hari.
ucciaen. yH-t "MOU" . — Mocksa : 3n-Bo MOU, 2021 . — 44 c. - ISBN 978-5-7046-2389-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=11461.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. Matlab;
2. Libre Office.

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX H HH()OPMALMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaleHue
HAaMMCHOBaHUE
VY4eOHble ayAUuTOpUU IS E-511, Aynutopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
IIPOBEIEHUS JIEKIIMOHHBIX Kaeapsl KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
3aHATUN U TEKYILETO KOHTPOJIA "CBeTtoTexHHKa" WNHTepHer
E-513, Aynutopus CTOJI, CTYJI, JOCKa MHTEPAKTUBHAsI,
Kaeapsl KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
"CBeTtoTexHHKa" HHTEepHET, KOMIIBIOTEP NEPCOHAIBHBIN
VY4ebHble ayIUTOPUH IS E-511, Aynurtopus CTOJI, CTYJI, 1I0CKAa UHTEPAaKTUBHas,
MIPOBEIEHUS PAKTUYECKUX Kadenpsl KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
3anatui, KP n KII "CBeroTexHHKa" WHurepHer
E-513, Aynutopus CTOJI, CTYJI, JOCKa MHTEPAKTUBHAs,
Kaeapsl KOMIIBIOTEpHAs! CETh C BBIXOJIOM B
"CBeTtoTexHHKa" HHTEepHET, KOMIIBIOTEP NEPCOHAIBHBIN
VY4ebHble ayIUTOPUH IS E-511, Aynurtopus CTOJI, CTYJI, I0CKAa UHTEPAaKTUBHas,
MIPOBEICHUS TIPOMEKYTOUHON Kadenpsl KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
aTTecTanuu "CBeToTexHHKA" WNurepHer
E-513, Aynutopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
Kadeapsl KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
"CBeroTexHuka" HHTEepHET, KOMIIBIOTEP NEPCOHAIBHBIN
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

MaremaTtudeckoe MOACIUPOBAHNUC 3pI/IT€JII>HOﬁ CHCTCMBI YCJIOBCKA

(Ha3BaHME AUCIUILINHBI)

S cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2

KM-3

KM-4

CratucTuieckre XapaKTepUCTHKH CllydaiiHbIX TiporieccoB (KoHTponbHas paboTa)

3aKOHBI pacnpeIeNICHHsI CITy9allHBIX MPOILIECCOB M CBSI3b OTHOIICHUS TPaBIOIOI00MS C
BEPOSATHOCTHBIMHU XapPaKTEPUCTUKAMH ONTHUMAIILHOTO MpueMHuKa uznyderus (KonrponpHas
pabora)

OnTUMaNIbHBIN MPUEMHUK U3TyYCHUS] H OCHOBHBIE PACUETHBIEC COOTHOIICHUS CTATUCTHYECKOM
moznenu 3C (Kontponbhas paboTa)

AHanm3 pacyeTHbBIX cOOTHOIIEHUH cTaTucTudeckoit monenu 3C (KontponbsHas padoTa)

Bujx npome:xyTo4HOI aTTecTanu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Homep Pa3gen mucnuminibl KM: 1 2 3 A
paszena Henens 4 8 12 15
KM:
1 Knaccugukarnus Mmozaenei 3puTeabHON CUCTEMbI
11 Omnupuueckue moaenu 3C +
1.2 ®uznonornyeckue moaenu 3C +
1.3 HNnpopmannonnsie mojenu 3C +
14 Mogenu 3C ocHoBaHHbIe Ha ctatuctrke [lyaccona +
1.5 Mopnenu, OCHOBaHHbIE HA TEOPUU CTATUCTUYECKUX PEIIeHUIN +
2 Cratuctuueckas moaens 3C i 3ajja4 0OHApyKEHUS
00BEKTOB
2.1 OO6HapyxeHue 0ObeKTOB + +
3 Cratuctuueckas moaens 3C [uisd 3a71a4 OlO3HABaHUS
00BEKTOB
3.1 Ono3HoBaHue 00BHEKTOB + +
4 MaremaTrueckasi MOCTHPOBAHHE TIOPOTOBOTO IBETOBOTO
3peHHs
41 CTpyKTypHasi cxeMa MaTeMaTHUECKOW MOJIENI TIOPOTOBOTO +
] 1BeToBoro 3penust (MMILI3)
Merton onpenenenust PyHKIUN CIOXKEHU (CIEKTPATBHON
4.2 qyBCTBUTEIBHOCTH) KOJIOPUMETPHUECKON CUCTEMBI +

(K3C)du3
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Bec KM, %: | 10 | 25 | 30 | 35 |

15



