MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanune o6pa3oBareibHOli nporpaMMmel: Tenstodgusznka u MoJiekynsapHas pusuka
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI CTATUCTHYECKOM TEOPUU TYPBYJIEHTHOCTH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.03.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 cemecTp - 75,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAs:
Pemenue 3agau

Pedepar
NuanBuayaabHbIi IPOEKT

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

2 cemectp - 0,3 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Benses N.A.
[IpenomaBaTelib NaerTbnratop Rb9b3a753-BeliayeviA-393bbdae N.A. Benses
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

AHbKOB I'.I",

Waentuduratop

Rbb1f0c84-YankovGG-1la2eddc

I'.T". SIlupkoB

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

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmycs)

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

CseneHva o snagensuye L3N M3K

Bnapeney

TepacumoBs 1.H.

Waentuduratop

Ra5495398-GerasimovDN-6b58615

(pacmudpoBKa MOAIHCH)

JI.H. I'epacumoB

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

(mozrucs)

(pacmudpoBKa HOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Henpr ocBoeHMs AUCUMIUIMHBI. Llenbr0 MUCLMIUIMHBL SBISIETCA HM3Yy4YEHHUE MaTEMaTHYECKOIO
ammapara CTaTUCTHUYECKOW TEOpUH TYypOYJIEHTHBIX TEUEHUH MPUMEHHUTENIBHO K 3a/lauaM SHEPreTHKH, a
TaKXe METOJI0B OLIEHUBAHMsI BAKHEUIIMX CTATUCTUYECKUX XapAKTEPUCTUK TYpOyJIE€HTHOCTH.

3agauu AMCHMIIMHBI

- *[losryueHnEe HaBBIKOB IPUMEHEHHS] OCHOBHOI'O MAaTEMAaTUYECKOT'0 aniapaTa CTaTUCTUYECKON

TEOPHH TYpOYJIEHTHOCTH — aMIUIUTYHOTO, KOPPEISIMOHHOTO U CIIEKTPAIILHOTO aHAIIN3a,;
*M3y4EHUE BAXKHEUIINX CTATUCTHYECKUX XapPAKTEPUCTUKAX, TAKUX KaK IIJIOTHOCTb BEPOSITHOCTH,
MOMEHTBI Pa3JINYHBIX MTOPSIKOB, BPDEMEHHBIE U IPOCTPAHCTBEHHBIE CIIEKTPHI, BDEMEHHBIE U
IPOCTPAHCTBEHHBIE MACHITA0BI, PU3NUECKOTO CMBICIIA ITUX BEJIIMYHH;
*n3y4yeHue PU3UKU TYpOYICHTHOCTH IyTeM aHallu3a YpaBHEHUH OanaHca JUIsi OCHOBHBIX CTATUCTHYECKUX
XapaKTEPUCTHK;
*[10JIyYEHHE HAaBbIKOB OLIEHUBAHUS CTATUCTUUECKUX XapaKTEPUCTUK TypOYIEHTHOCTH..

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[TIK-1 Cnocoben N -1nk-1 Umeer HaBbIKK 3HaTh.
aHAJIM3UPOBATh U MaTEeMaTHYECKOro onucanus u | - ~COBPEMCHHBIC MOJIEIN ONMCaHUs
MOJIEUPOBATh (PU3MUECKUE | MOJACITHPOBAHUS MPOIIECCOB B TypOYJICHTHOCTH; —COBPEMCHHBIC MCTO/IbI
MPOLIECCHI, UCTIOIb3yEMbIE B | pabouuX Tejaax U dJIEeMEHTax TCOPCTHUCCKHUX U SKCIICPUMCHTAIBHBIX
aTOMHOW DHEPIreTHKE OSHEPreTUYECKUX YCTAHOBOK TeMIO(GU3MICCKHIX HCCIIEJOBAHNUIA;.
YMETB!

- —HCIIOJIb30BaTh COBPEMEHHBIC
MaTeMaTHYeCKUEe METOJIbI /Il OTIHCAHMS
CJIOKHBIX 33124 THAPOTUHAMUKA U
TeI1000MeHa; -00padaThIBaTh U
aHAJIIM3UPOBATh CIIy4ailHbIE
T'MJIPOAMHAMHYECKON MPUPO/IBL.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuninmHa OTHOCUTCS K OCHOBHOM Tpod)ecCHOHambHOW 00pa3oBaTeNbHON IMporpaMMme
Tennodusuka u monexymsipaas ¢usuka (manee — OIIOI), nanpasnenust moaroroBku 14.04.01 SAnepuas
JHEpreTHKa U Termnodu3uKa, ypoBeHb 00pa3oBaHus: BhICIIee 00pa3oBaHKe - MaruCTPaTypa.

TpeGoBaHMs K BXOJHBIM 3HAHUSM U YMEHHSIM:

- 3HATh *arnmnapar TEH30pHOU anreOpbl MPUMEHUTENBHO K TEOPUH U 3a/1a4aM MEXaHUKH YKUJIKOCTH U
raza, OCHOBHBIE 3aKOHbI MEXAHUKH KUJIKOCTH U ra3a — ypaBHEHHUE HEPA3PhIBHOCTH, YPABHEHHUE
JBUXKEHHS; GOPMYTUPOBKY YpaBHEHUS ABM)KCHUS B PA3IMUHBIX BUAX; *METOJIbI pacuera npoduiei
CKOPOCTH TIPY JJAMUHAPHOM U TYpOYJICHTHOM T€UEHUH KUIKOCTH, METOJIbI PACYETHOTO U
AKCIIEPUMEHTAILHOTO HCCIeI0BaHUS KOOPDUIIUEHTOB COMPOTHBIICHUS; *TIPUHIINII ACUCTBUS U
YCTPONCTBO TPUOOPOB /TSI U3MEPEHUSI CKOPOCTH, TEMEMPATYPhI MOTOKA;

- YMETh *BBINOIHATH YKCIIEPUMEHTAIIBHBIE U YUCIICHHBIE UCCIIEI0BAHUS TUAPOAUHAMUYECKUX
MIPOIIECCOB, MTPOBOIUTH 00OPa0OTKY M aHAIIN3 IKCIIEPUMEHTATBHBIX JaHHBIX; *[[pOeKTHPOBATH y3JIbI
71a00paTOPHBIX IKCIIEPUMEHTATBHBIX YCTAHOBOK ISl U3yYSHHS TeTIOPU3NIECKIX CBOMCTB BEIIECTB U
XapaKTEPUCTHUK MPOIIECCOB TEIUIO- K MAaCCOOOMEHA C UCTOIB30BAaHUEM COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTHI;




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8g|© JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Craructuueckuit 22 2 - 4 - - - - - 14 - Ilooz0mogka pacuemupix 3adanuii: 3aianus
MOAXOJ K OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
HCCJICIOBAaHUIO pazzgeny "CraTHCTHYECKUH OIXON K
TypOyJIEHTHOCTH ucciaenoBanmio TypoynentHoct". CTyaeHTam
11 VYpasuenus Hasbe- - 1 - - - - - 4 - HEOOXO/AMMO TIOBTOPUTH TEOPETUUECKHIA
Crokca u ux Marepuall, pa3odparh MpUMephI PEIICHHs
YCTOHYMBOCTH K MaJIbIM AHAJOTWYHBIX 33a4. IIPOBECTH PacUETHI IO
BO3MYILCHUSM. BapuaHTy 3a/1laHUA ¥ CAENaTh BEIBOABL. B
Omnpenenenne Ka4ecTBE 3a/IaHHA HCIIOIb3YIOTCS CIIeTyIOIINe
TypOyJIEHTHOCTH. ynpaxkaenust: OmnpeznenanuTbecpenHee,
Cuyuaiinoe JICIIEPCHIO, SKCIIECC U aCHMMETPHUIO
TypOyJIeHTHOE ToJIe 1 TIOCJIE/I0BATEIILHOCTH JTAHHBIX
€ro CBOWCTBA. H3yuenue mamepuanog 1umepamypHbix
1.2 [T1oTHOCTH - 1 - - - - - 3 - UCHOYHUKOB:
BEPOSITHOCTH. [6], 1-680
CranuoHapHsble, [7], 1-50
OJTHOPOJTHBIE U
M30TPOIIHBIE MOJISL.
Cnoco0bl ocpeJHEHHS.
[onsarue 06
SPrOANYHOCTH.
MOMEHTBI CKAISIPHOTO
CIy4ailHOTO MOJIs.
13 MaremaTtnueckoe - 1 - - - - - 3 -
oxxunanue. Jucrepcus.
Koadpuunentst
ACHUMMETPUH U
JKCIIEcca.




Koppensuuonnas
GdhyHKIHS.
Koaddpunment
ABTOKOPPEISILUH 1
BpPEMEHHBIE MaCIITa0bI.

1.4

[IpoctpancTBeHHAs
KOPPEIALOHHAS
(hyHKIHS CKAIIPHOTO
moJisi. MOMeHTBI
ciy4ailHoro
BEKTOPHOTI'O TIOJS.
OpnHOTOYEUHbIE
MOMEHTHI T10JIs
CKOPOCTH.
KoppernsiuonHsie
(byHKIMHY 1101
TypOyJIEHTHBIX
MyJIbCanii CKOPOCTH.
HopwmaneHelii 3aKkoH
pacnpeneneHusI.
Koadpdpumment
IIPOCTPAHCTBEHHO-
BpPEMEHHOU
koppemsiuy. ['unoresa
Teitnopa o
«3aMOPOKEHHO»
TypOYIEeHTHOCTH.

CriexTpaibpHOE
npeCTaBICHHE
OJHOPOJHBIX MOJIEH U
CTaIlMOHAPHBIX
HpPOLECCOB

22

14

2.1

Ionsartue o
CHEKTPaJIbHOU
IUIOTHOCTH.
CriexTpaiapHOE
pa3ioxeHue Ha
KOHEYHOM BPEMEHHOM
HWHTEpBaJe.

Ilooz0mogka pacuemupix 3a0anuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "CratucTuyeckuil moaxoa K
HCCIleIoOBaHMIO TypOymeHTHOCTH" . CTyIeHTaM
HEO0OX0/MMO TTIOBTOPUTH TEOPETUUECKHH
Marepuall, pa3odpars IpUMepHI PEIIeHHs
AHAJIOTUYHBIX 3a/1a4. IPOBECTU PACUETHI 110
BapHaHTY 3a/1aHUS U CAETaTh BEIBOABL. B
Ka4ecTBE 3a/IaHUS HCIIONB3YIOTCS CIEAYIOIIHE
ynpaxsaeHus: 1)3amaHayio QYHKINIO
Pa3JI0XNTH Ha 33JaHHOE KOJIMIECTBO TAPMOHHUK
TIPH TIOMOIITH Pa3JIoKeHus B psig Dypee.
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2.2 Pan @ypoe. 7 1 1 5 BrimonauTh 00patHOE Mpeodpa3oBanue Oypbe
Paznoxenne JUISl TIOJTyYEHHOT'O Pa3JIOKEHUS B PsiJl FAPMOHUK.
cydaifHOro mpouecca [MocTpouTts rpaduk Kod3hPUIEHTOB
Ha 6ECKOHEYHOM Pa3JIOKEHUS 110 BO3PACTAHUIO YaCTOTHI
BPEMEHHOM HHTEpBAJIE. rapMoHuku. I[locTpouTts rpaduk ucxomHOH
Wnrerpan Cruntheca (GyHKIMHK U pe3ynbTaTa BOCCTAHOBICHUS €€ 13
2.3 CBoiicTBa BpeMEHHBIX 9 2 2 5 Dypre obpaza. PaccunraTs
cnekTpoB. Teopema CpPEeIHEKBAIPATUYHOE OTKIIOHEHUE 3HAYEHHI
Bunepa-XunuunHa. BOCCTAHOBJIICHHOH (DYHKIIMH OT MCXOIHOM.
YacTOTHBIE CIICKTPHI U Caenatb BBIBOJ O JJOCTaTOYHOCTH BBIOPAHHOTO
BpPEMEHHBIE MaCIITAObI. KOJIMYECTBA FAPMOHHMK JIJIsl OTIMCAHUS
CrieKTpbl OAHOPOIHOTO HCXOJIHOTO CUTHaJIA. 2)BBINOIHUTE AUCKPETHOE
CKJISIPHOTO U npeodpazoBanue Dypbe 111 381aHHOTO
BEKTOPHOI'O MOJIEH. curHaia. OnpeaeauTh aMIUTUTY Ly 1 YacTOTY
OnHOMepHbIE U OCHOBHBIX COCTaBJISIONIMX TAPMOHUK, HAINYUE
TPEXMEpPHBIE CIIEKTPHI. U XapakTep IIyma.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 1-640
[4], 1-720
3 JwuHamuka 22.0 4.0 4.0 14 Iloozomosxa pedhepama: B pamkax
TypOYJIEHTHOCTH pedepaTrBHOI YaCTH CTYJCHTY HEOOXO UM
3.1 OcpenHeHHbIe 4 1 1 2 IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
ypaBHEHHUsI BBIOPAHHO TeMe, KOMIUIEKCHO OCBETUTh
TypOyJIE€HTHOTO BOMPOC B COOTBETCTBHUH C TeMOM pedepara. B
nBikenus. [Ipodiema KavecTBe TeM pedepara CTYACHTY
HE3aMKHYTOCTH. MeTof MPEAIaratoTCs CIIEAYIONMe BapuanTel: 1)
Kennepa-®punmana JiBymepHas TypOyneHTHOCTD 2) CTpyKTypHBIE
MOJIyYEHUs] ypaBHEHU I ¢ynkmn 3) CriekTp pa3BUTOH TypOyJIeHTHOCTH
JUTSL CTapIIuX 4) K-e, k-w mozenu TypOyneHTHOCTH 5) MeTon
MOMEHTOB. KpYHHBIX BuXper 6) [Ipsimoe uncineHHOe
3.2 YpaBHeHUst 5 1 1 3 MozenupoBanue 7) CoupanbHOCTb U
9HEPreTHYECKOTO TypOyJIeHTHOCTh 8) DKCHepHMEHTAIbHbIE

Oananca. bamanc
MIOJTHO! 3HEPTHUH,
SHEPTUH OCPETHEHHOTO
1 TTyJbCAI[IOHHOT O
nBmkenns. Cxema
Jlaydepa — Tayncennaa.

paboTHI 1O UCCIIEAOBAHUIO TYPOYIEHTHOCTH 9)
enouka ypaBuenuit ®puamana-Kennepa.
[Ipobnema 3ambikaHus ypaBHeHUI HaBbe-
Crokca. 10) Cost rema* Muunmym 9000
3HAKOB.

H3yuenue mamepuanos numepamypHsix

7




Bananc aucnepcun
myJabcanui
TEMIIEPaTypHl.
CoBpeMeHHEIE
MPE/ICTABICHUS O
MIPUCTEHHOM
TypOyJIEHTHOCTH.
SIBneHne 0OHOBIECHUA
BSI3KOT'O MOACTOSL.
KorepenTtHble

CTPYKTYPBL.

3.3

JnHamMuueckue
ypaBHEHHUS AJIs
KOPPEISUOHHBIX
(bYHKIMH U CIIEKTPOB
OJHOPOAHOU
TypOYJIEHTHOCTH.
JloxanbHas
OTHOPOJHOCTH H
JIOKaJIbHAST U30TPOIIHSL.
CrieKTphl H30TPONTHOM
TypOYTEeHTHOCTH.

3.4

Ilepenoc snepruu no
criektpy. Kackannas
Mojenbs Puyapicona.
['unoressl
Koamoroposa. Monens
K41 u K62.

4.0

0.5

0.5

35

3aKOHBI COXpAaHEHUS U
WHEPLIMOHHbIC
MHTEPBAJIBL

4.0

0.5

0.5

UCMOYHUKO8.
[1], 1-154
[2], 1-292

Metonasl
SKCIIEPUMEHTAIILHOTO
onpeaeseHus
XapaKTEPUCTUK
TypOYJICHTHOCTH

24

16

4.1

OOwmwmii moaxo K
N3MEPEHUIO
CTAaTACTUYECKUX

12

IIpogsedenue uccnedosanui: Padbora
BEITOJTHACTCS 110 MHAWBUAYAIEHOMY 3aJIaHHIO.
JI71s1 3aTaHHOTO CUTHAJIA OI[CHUTh MUHUMAJIbHO
JIOITYCTUMYIO JUTUHY M 9YaCTOTY BEIOOPKH.
[TocTpouTh CHEKTPANEHYIO INIOTHOCTD
«@HEPIHM» CUTHANA, CTIIANTh OLICHKY
CIEKTPaIBbHOM IUIOTHOCTH 3Hepruu. OnmcaTth
[I0JIYYEHHBI CUTHAJI ¥ €r0 CIEKTP.




XapaKTCPUCTHK.
CrpykTypa

I/I3MepI/ITeﬂLHOﬁ CXCMBI.

OI1IeHKH ¥ UX CBOMCTBA
— CMEIIEHHOCTb,
COCTOSTENHHOCTD,
3((eKTHBHOCTD.
OuenuBanue
MaTEMaTHYECKOTO
OXKUJAHHUS.

4.2

Crioco0bI CriiaKMBaHHS
oneHok. OnieHuBaHuE
CIIEKTPAJILHOI
IJIOTHOCTH: 110 METOAY
aHAJIOTOBOM
¢buIbTpaLuH, 110
METOLY
MIEPUOIOTPAMMEBIL, TI0
Teopeme Bunepa-
XwuaunHa. CMelenne U
JIICTICPCHUS OLICHOK
CIIEKTPOB.

12

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO06.

[5], 1-336

3a4eT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

108.0

16.0

16.

0

0.3

58

17.7

HToro 3a cemecTp

16.0

16.

0

0.3

75.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM

mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmamucmuyueckuil n00xo0 K UCCI1e008aHuI0 mypoyieHm1ocmu

1.1. YpaBuenus HaBbe-CTOKCa M X YCTOMYMBOCTD K MajIbiM BO3MYIIEeHUAM. OnpeaesieHue
TypOynenTHocTH. Ciy4aiiHoe TypOyJIE€HTHOE 0JIe ¥ €r0 CBOHCTBA.

1.2. [TnotHOCTH BeposiTHOCTH. CTaliOHapHbIE, OJJHOPOAHBIE U M30TPONHBIE 1MoJIst. CriocoObI
ocpenHeHus. [Tonsatue 06 sproguuHocTH. MOMEHTBI CKAJIIPHOTO CIIy4alHOTO MOJIS.

1.3. Maremarndeckoe oxunanue. Jucnepcus. KoagdummenTsl acuMMeTpuu 1 dKCIiecca.
Koppemsimronnas ¢pyaknus. Koaddumnuent aBrokoppernsiuy 1 BpeMEeHHbIE MaCIITa0bl.

1.4. IIpocTpaHcTBEeHHAsI KOPPEIALMOHHAS (PYHKIUS CKAIISIPHOTO MOJIL. MOMEHTHI CITy9aifHOTO
BEKTOPHOI0 1oJs1. OHOTOYEYHbIE MOMEHTHI 110J1s1 ckopocTH. KoppensiuonHble GyHKINYU OIS
TypOyJIEHTHBIX IyJbcanuii ckopocTH. HopmaineHblil 3ak0oH pactpenenenus. Koagdummuent
IPOCTPaHCTBEHHO-BpeMEHHOU Koppessiuuu. ['unoresa Teilsiopa o «3aMOpOKEHHON»
TypOYJIEHTHOCTH.

2. CnexmpanvHoe npeocmasgierue 00HOPOOHbIX Noel U CINAUUOHADHBIX NPOUECCO8

2.1. Iloustue o CHCKTpaHbHOﬁ IIJIOTHOCTH. CHeKTpaJ'ILHOC Pa3JI0KCHHUEC HAa KOHCYHOM
BPEMCHHOM MHTCPBAJIC.

2.2. Pan ®@ypre. Paznoxenue ciaydyaitHoro mpoiecca Ha 06CKOHEUHOM BPEMEHHOM MHTEpBAJIE.
Wnrterpan Ctunrbeca

2.3. CBoiicTBa BpeMeHHBIX ceKTpoB. Teopema Bunepa-XuHunHa. YacTOTHBIE CLIEKTPBI U
BpeMeHHbIe MacIITa0bl. CIIEKTPBI OTHOPOAHOIO CKASIPHOTO M BEKTOPHOTO 1osieid. OHOMEpHbIE U
TPEXMEPHBIE CIIEKTPHI.

3. ﬂuHaMuKa mVD6VJZ€HmHOCWlu

3.1. Ocpennennpie ypaBHEHUS TypOyaeHTHOTO ABMKeHUs. [Ipobdiema HezaMKkHyTOCTH. MeTox
Kennepa-®puamana nosydeHus: ypaBHEHUM JIJIsl CTApIINX MOMEHTOB.

3.2. YpaBHeHHs dHepreTudeckoro Oananca. bananc momHoi SHEPTrUu, SHEPTUU OCPETHEHHOTO U
nmyJbcanoHHoro nBrwkeHus. Cxema Jlaydepa — Tayncenna. bananc nucnepcun mynbcaruit
Temneparypbl. COBpeMeHHBIE MTPEICTAaBICHHSI O IPUCTEHHOW TypOYIeHTHOCTH. SIBIeHUE
0OHOBIIEHHUS BSI3KOTO T0/1ci0s1. KorepeHTHBIE CTPYKTYPHI.
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3.3. JIlunamMuueckue ypaBHEHUS JUIsl KOPPEISIUOHHBIX (QYHKIIUHI U CIIEKTPOB OXHOPOTHON
TypOyseHTHOCTH. JIOKanbHas OJHOPOAHOCTb U JIOKaJIbHAs U30Tponust. CrieKTpbl H30TPOITHON
TypOYJIEHTHOCTH.

3.4. Ilepenoc snepruu no cnektpy. Kackagnas mogens Puuapacona. I'unotesst Konmoroposa.
Mopens K41 u K62.

3.5. 3aKOHbBI COXpaHEHHUsI 1 THEPIIMOHHBIC NHTEPBAJIBI.

4. Memooul IKCnepumermaibHo2o onpe()eﬂeHuﬂ xapakmepucmuk n’ZVD6VJl€HWIHOCWlu

4.1. O6mmit MoaX0/ K U3MEPEHHIO CTATUCTUYECKUX XapaKTepucTuk. CTpyKTypa
U3MEpPUTENIbHOM cXxeMbl. OLIEHKH U UX CBOKCTBA — CMELIEHHOCTh, COCTOSITEIbHOCT,
s¢dexkruBHOCTL. OIICHUBAHUE MATEMATHUECKOTO OXKHUIAHHMSI.

4.2. CriocoObl criuakuBanusi OleHOK. OIIEHUBaHUE CIICKTPATLHOM IIOTHOCTH: 11O METOLY
AQHAJIOTOBOI (PHIIbTpAIIMH, IO METOly MIEPUOIOTPaMMBI, 0 TeopeMe Bunepa-Xununna. CmeleHue
U JUCTIIEPCHS OLICHOK CIIEKTPOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 2 3ansaTHe;
2. 1 3aHTSMHE.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HE MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3annaHupoOBaHHBIE PE3yabTaThl 00yUEHUs MO TUCIUILINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 i€
1]2[3]4
3HaTh:
—COBPEMEHHBIC MOJIEITM ONMUCAHMS TYPOYICHTHOCTH; — Pemenue 3anau/KM-1 - Cratuctuueckuii
COBPEMEHHBIE METOIbI TEOPETHUECKUX U IKCIIEPUMEHTAITBHBIX MOJIXO/JT K UCCIICIOBAHUIO TYPOYJICHTHOCTH
TEIUIOPH3HECKHX HCCTIEOBAHMUI; Pemenue 3amau/KM-2 CriekrpanbHoe
MIPEACTABJICHUE CIYYaHBIX TTPOLIECCOB
NI-1nk1 L Pepepar/KM-3 - Jlunamuka
TypOyneHTHocTH
WuauBuayanbheiii npoext/KM-4 -
[IpakTUueckue METOIbI ONPEACICHHS
XapaKTePUCTHK TYpOYJIEHTHBIX CUTHAJIOB
YMerb:
—HMCIOJIb30BaTh COBPEMEHHBIE MATEMaTUYECKUE METO/IbI JJIs WNuauBuayanbheiii npoext/KM-4 -
OTHCaHUs CIOXKHBIX 3a/1a4 THAPOJAMHAMUKU U TETIIOOOMEHA; - V-1nica + |+ [TpakTUueckue METOIbI ONIPEICICHHS
00pabaTeIBaTh U aHATM3UPOBATH CIIy4allHbIE THAPOINHAMUYECKOM ' XapaKTePUCTHK TYpOYJIEHTHBIX CUTHAJIOB
TIPUPOJIBI
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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
2 cemecTp

®Popma peanuzarn: OOMeH 3JIEKTPOHHBIMU TI0KyMEHTaMU
1. KM-1 - CraTucTrdeckuii moaxo/| K uccieqoBanuio TypOynentHoctu (Pemenue 3amaq)
2. KM-2 CnekrtpanpHoe MpeacTaBiIeHUE CIyJaiiHbIX mpoiieccoB (Pemenue 3amayq)
3. KM-3 - Jlunamuka TypOyneatnoctu (Pedepar)
4. KM-4 - [IpakTuueckue MEeTO/Ibl OIpe/IeJIeHHs XapaKTepUCTUK TypOYICHTHBIX CUTHAJIOB
(MunuBuyanbHBINA IPOEKT)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No2)
B coorBercTBuH ¢ cucremoiit BAPC

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. l'enun, JI. I'. BBegeHue B CTaTUCTUYECKYIO TEOPUIO TYpOYJIEHTHOCTH : ydeOHOE 1mocodue st
BYy30B M0 HanpasieHuto "Texunyeckas ¢puzuka" / JI. I'. I'enun, B. I'. CBupugos . — M. :

Uz narensckxuii nom MOU, 2007 . — 154 ¢. - ISBN 978-5-383-00150-9 .;

2. @puk, I1. I'. TypbynentHocTh: moaxoasl u moaenu / I1. I'. @puk . — M. : IH-T KOMITBIOT.
uccien., 2003 . — 292 ¢. — (KommeroTuHT B MateMatuke, ¢pusuke, ouonorun) . - ISBN 5-939722-69-
5,

3. MonuH, A. C. Cratuctuueckas rugpomexanuka: Mexanuka typOoynentaoctu. U.1/ A. C.
MonuHn, A. M. Srnom . — M. : Hayka, 1965 . — 640 c.;

4. Monun, A. C. Cratuctudeckas rupomexannka: Mexanuka typOyneratHoctu. Y.2 / A. C.
MonuHn, A. M. Sdrnom . — M. : Hayka, 1967 . — 720 c.;

5. OcHOBBI aBTOMATU3AIMU TEIIO(U3UUECKOT0 KCIIEPUMEHTA : yueOHOoe 1mocolue sl By30B 110
HarpasieHuto "SnepHas sHepreTka u temodusuka” / B. I'. CBupunos, E. B. CBupunos, I'. ®.
®wrapetos, [u 1p.] ; pen. B. I'. Ceupunos, I1. I'. ®puk . — 2-¢ uz3a. nepepad. u jgomn . — M. :

Uz narensckuii nom MOU, 2019 . — 336 c. - ISBN 978-5-383-01328-1 .;

6. 1. O. Xunne- "TypOyneHTHOCTh: ee Mexanu3M u Teopus”, M3patensctBo: "['oc. n3n-Bo pusmko-
MaremaTuueckoit uT.", Mocksa, 1963 - (680 c.)
https://biblioclub.ru/index.php?page=book&id=213691;

7. Csupuzos B.I'.- "BBegeHue B craTHCTHUECKYIO TeOputo TypOyneHTHocTH", 3naTenbeTBo:
"MBHN", Mocksa, 2020

https://www.studentlibrary.ru/book/ISBN9785383014264.html.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT opUCHBIX TpOrpamm.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPogeccuoHaTIbHbIe 0a3bl JAHHbIX U HH(POPMAITUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HAaUMCHOBaAHHC
Y4eOHbIe ayIUTOPUH IS K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
MPOBEAECHUS JTEKIIMOHHBIX HBI]
3aHATUI U TEKYILIETO T-205, YueOnas CTOJI TIPENoIaBaTelis, CTOJI Y4eOHBIH,
KOHTPOJIA ayJIuTOpus CTyJ, mKad, J0CKa MapKepHast
Y4eOHble ayIUTOPHH IS T-205, Yuebnas CTOJI IIPEI0/1aBaTENs, CTOJ yUEOHbIH,
MIPOBEICHUS IIPAKTUUECKUX ayIUTOpUs CTyn, mKad, J0cka MapKepHast

3agsatui, KP u KII

YuebHble ayIUTOPUH IS
IIPOBEICHUS IIPOMEKYTOUYHON
aTTecTaluu

T-205, Yuebnas
ayIUTOpHS

CTOJI MPEHOAaBaTelisl, CTOJ YUeOHbIH,
CTyI, mKad, J0CKa MapKepHast

I[Tomemntenus miis

T-412, YueOHas

CTOJI TIPENoIaBaTelis, CTOJI Y4eOHBIH,

CaMOCTOSITENTbHOM pabOThI naboparopust CTYJ, KOMIIBIOTEpHAs CETh C BBIXOJOM
BBIYMCIIUTEIIBHOMN B MHTEpHET, JOCKAa MapKepHasi,
TEXHHUKU KOMIIBIOTEP MEePCOHATbHBIN
[Tomemenus ans T-205, Yuebnas CTOJI IPEI0/IaBaTesl, CTOJI yUeOHbIH,
KOHCYJIbTUPOBaHMSI ayJuTopuUs CTYyI, Kad, J0CKa MapKepHas
[Tomemenus anst XpaHEHUs T-213, IloacoGHoe
o0opynoBaHus U y4eOHOTO MOMEIlIEHUE

WHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI CTATUCTUYECKON TEOPUU TYpOYJIIEHTHOCTHU

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-1 - CraTuctuyeckuii Moaxo/] K UCciae0BaHuio TypOyneHTHocTH (Pemenue 3amayq)
KM-2 CrnekTpasibHOE TIpeICTaBIIeHUE CydailHbIX nporeccoB (Pemenue 3anay)

KM-3 - Jlunamuka TypOynentHoctu (Pedepar)

KM-4 - [IpakTryeckre METOAbI ONpeaeSICHHs XapaKTePUCTHK TYpOYICHTHBIX CUTHAJIOB
(MaauBuyambHbINH TIPOSKT)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM-
KM:

=
N
w
N

Pasnen aucuuniuHel Heneus 3 7 11 | 14

KM:

CraTHCTHYECKUI TIOJXO0/1 K UCCIIEIOBAaHUIO TypOYJIEHTHOCTH

11

VpaBuenust HaBbe-CtOKca 1 X YCTOMYMBOCTD K MAJIBIM
Bo3MmyleHusIM. Onpezaenenne TypoyneHTHocTH. CiydaitHoe + + + +
TypOyJIEHTHOE TOJIE ¥ €T0 CBOMCTBA.

1.2

[TnotHOCTH BeposiTHOCTH. CTallMOHAPHBIE, OTHOPOAHbBIE U
u3oTpornHele nojst. Crioco6s! ocpeanenus. [lonstue o6 + + + +
AProAMYHOCTH. MOMEHTBI CKUIPHOTO CIIy4alHOTO MOJIS.

1.3

Matemaruueckoe oxunanue. Jucnepcus. KoaddurmeHTs
acuMMeTpuu U dkcuecca. Koppensiiimonnast GyHKIUs. + + + +
KondduimenT aBTokoppensiiiiy 1 BpeMeHHbIE MacITaObl.

14

[TpocTpaHcTBEeHHAs! KOPPENALUOHHAS (PYHKLUS CKAIIPHOTO
11oJist. MOMEHTBI CIIy4aifHOTO BEKTOPHOTO MOJIS.
OpnHOTOYEYHBIE MOMEHTHI OIS cKopocTh. KoppensannonHsie
(GYHKIUY 1101 TYpOYJIE€HTHBIX MYJIbCALUNA CKOPOCTH. + + + +
HopmanbHblit 3ak0oH pactipenenenus. Koapdumment
IIPOCTPAHCTBEHHO-BPEMEHHOM Koppesinuy. ['unoresa
Telnopa 0 «3aMOPOKEHHOW TypOYJIEHTHOCTH.

CrniekTpaiabHOE IPEICTaBICHNUE OJTHOPOAHBIX MOJIeH U
CTallMOHAPHBIX POLIECCOB

2.1

ITonsiTHE O cieKTpabHOW MIOTHOCTU. CrIEKTpaIbHOE
pa3iIoKEHUE HAa KOHEYHOM BPEMEHHOM HMHTEpBAJIE.

2.2

Psan ®@ypee. Pasnoxkenne ciayyaliHOTO IIpoliecca Ha
0eCKOHEeUHOM BpeMeHHOM uHTepBaie. MuTerpan Ctuintheca

2.3

CBoiicTBa BpEMEHHBIX CIIEKTPOB. Teopema Bunepa-
XuH4rHa. YacTOTHBIE CIEKTPBl M BPEMEHHBIE MacIITaOBbI.
CnexTpsl OAHOPOJAHOTO CKAISIPHOTO U BEKTOPHOT'O MTOJIEH.
OpnHOMEpHBIE M TPEXMEPHBIE CIEKTPBI.

Junamuka TypOyJIeHTHOCTH
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3.1

OcpenHeHHbIE ypaBHEHUS TYpOYJIEHTHOTO JIBUKEHUS.
[Tpobnema HezamkHyTOoCTH. MeTon Kemnepa-®puamana
NOJIy4EeHHUs] YpaBHEHUH JUIsl CTapUIMX MOMEHTOB.

3.2

YpaBHeHus 3HEepreTudeckoro 0ananca. bamanc momHoi
SHEPI'HH, SHEPTUH OCPEAHEHHOTO U ITYJIbCAIAOHHOTO
neuxkeHns. Cxema Jlaydepa — Tayncenna. bananc
JUCIIEpCUU IyJibcauuil TeMreparypbl. CoBpeMeHHbIE
IIPEJICTaBIEHUS] O IPUCTEHHOW TypOYJIEHTHOCTH. fIBlIeHNE
0OHOBJIEHUSI BSI3KOT0 10J1c10s1. KorepeHTHbIe CTPYKTYPBHI.

3.3

JuHaMuveckre ypaBHEHUS 7151 KOPPEISLMOHHBIX (QYHKIUH
U CIIEKTPOB OJTHOPOAHOM TypOyseHTHOCTH. JIoKambHas
OJIHOPOJHOCTbH U JIOKaJIbHAsl 30Tponusi. CIeKTpbI
M30TPONHON TypOYIEHTHOCTH.

3.4

Ilepenoc sneprum no crnekrpy. Kackagnas monens
Puuapncona. ['mnoressl Konmoroposa. Mogens K41 u K62.

3.5

3aKOHEI COXPAaHCHUSA N MHCPIUHOHHLIC MHTCPBAJIbI.

MeToap! 3KCTIEPUMEHTATFHOTO OTIPEICICHUS XapaKTEPUCTHK
TypOYJIEHTHOCTH

4.1

OO0t MoAX0A K U3MEPEHUIO CTATUCTHUECKUX
xapakTepucTuK. CTpyKTypa U3MEepUTENIbHOMN cxeMbl. OLieHKH
Y UX CBOMCTBA — CMELEHHOCTh, COCTOSITEINBHOCTb,

3 pexTHBHOCTD. OIIEHNBAHNE MaTEMATUYECKOTO OXKHJIAHHSI.

4.2

CrniocoOsI criiaxuBaHus olleHoK. OTleHHBaHUE CIIEKTPaIbHON
IUIOTHOCTH: TI0 METOJIY aHAJIOTOBOM (DUITBTPALINH, TI0 METOTY
NepUoAOrpaMMBl, 1o Teopeme Bunepa-Xunuuna. Cmenienue
U JUCTIEPCHS] OLICHOK CIIEKTPOB.

Bec KM, %:

20

20

30

30
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