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2.1.4 PAIMOPU3IUKA

[Iudp m HammMeHOBaHUE TPYMIBl HAy4YHBIX crenuagbHocTei: 1.3 dusnueckue
HAYKH

[Iudp v HanMeHoBaHKUEe Hay4YHOU crienuanbHocTH: 1.3.4. Pagnogusuka
dopma oOydeHus: OUHast

NHCTUTYT MAaTEMATUKH, €CTECTBO3HAHUS U TEXHUKHU
Kadenpa: Ousuku, pauoTEXHUKUA U JICKTPOHUKHU

Tpynoémkocts B 3ET - 2

TpynoémkocTs B yacax — 72

Pazpabotuuk: k.¢.-m.H., noueHt [lemkos U.B.



OO01ue moJIoKeHus

Pabouas mporpamma nucuumuinebl «Panrodusuka» pa3zpaboTaHa B COOTBETCTBUU
¢ (peepanbHBIMHM TOCYJAPCTBEHHBIMU TPEOOBAHUSIMH, YTBEPKICHHBIMU ITPUKA30M
MunucTepcTBa oOpa3oBaHWsS W HayKd BbIciiero oOpaszoBaHus Poccuiickoi
deneparun oT 20 okTa0ps 2021 1. Ne 951.

1. IEJIA U 3AJJAYM YUYEBHOM JUCHUTILIUHBI

Heab AucumIMHbl: GOPMUPOBAHKE Y ACTUPAHTOB YIUIYOJICHHBIX TIPEICTABICHUN
00 00mux paguoPU3NUECKNX 3aKOHOMEPHOCTSIX KOJIeOATEIhHO-BOJTHOBBIX
MpoIeCCOB (KaK JMHEHWHBIX, TaK W HEJIMHEHHBIX) B CHCTEMax pas3IM4yHON

(bu3MYECcKOM MPUPOJIBI.

3az{alm H3YyYEeHNs AUCHMILUVIMHBI. OBJIAICTH paHHO¢)H3Hq€CKHMH METOoJaMH
aHaJin3a IIponcccoB K0JIeOaTeJIbHO-BOJTHOBOM IIpUPOALI B PA3JIIMYHBIX (1)I/ISI/I“IGCKI/IX
CUCTCMAX;, IIOJIYYHUTb IIPCACTABJICHHUC O COBPCMCHHBLIX MCTOJAaX TI'CHCpalnH,
YCUWICHUA U TpaHC(bOpMaI_II/II/I QJICKTPOMAIrHUTHOI'O  HM3JIYUCHHUA  PaA3JIMYHBIX
YaCTOTHBIX AHMAIIa30HOB, O3HAKOMHUTLCA C OCHOBHBIMH IIOAXOAaMU AJIsA p33pa6OTKI/I
KBa3WOIITHUCCKUX JIMHUM nepeaayd; noJdyduTb HAaBbIKU HMCIIOJIB30BaHHA HOBEHIITNX
MCTOO0OB CTAaTUCTUYCCKOM paI[I/IOCI)I/BI/IKI/I, BKJIIO4YasaA IMOCTPOCHHUC OMIIMPHUYCCKHX
IMPOTHOCTUYCCKUX Moz[eneﬁ CJIOKHBIX CUCTEM.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE [IIPOI'PAMMABI
ACIIUPAHTYPbBI

JucuuriiHa  OTHOCUTCS K o0pa30oBaTeIbHOMY KOMIIOHEHTY IPOTPaMMBbI
IMOATOTOBKHU HAYYHBIX U HAYYHO-IIEIArOTMYECKUX KaJAPOB B ACIIMPAHTYpPE

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHbI
I1o oxoHYaHMN U3yYEHUS JUCLUIUIMHBI ACIUPAHTHI JOJIKHBIL:

3HAaTh: HamOOJee NEPCHEKTUBHbIE W OBICTPO pa3BUBAIOUIMECS HaANpaBICHUS
pa3nenoB (PU3MKH, 3aTParuBa€MbIX HACTOSIIIMM KYpCOM; OCHOBHBIE HEpEIICHHbBIC
Hay4dHbIEe MPOOJIEMbl; HEJaBHUE M IUIAHUPYEMble HOBATOPCKHE SKCIEPUMEHTHI; a
TaKX€ aKTHUBHO JACHCTBYIOIIME B paMKaX pacCMaTpUBACMbIX TEMATHK HAy4HbBIE
KOJIJIEKTUBBI

YMETh: MPUMEHSTh MOJIYYEHHBIE 3HAHUS JJIsl aHAJIM3a NPOIECCOB TE€HEpalNH,
YCWICHHS, TIepenadyu U TpaHchopMmanuu DSIECKTPOMATHUTHOTO — HM3TyUYEHUS
Pa3IMYHBIX YAaCTOTHBIX JIHUANA30HOB, & TAK)KE HEJIMHEMHOW JUHAMHUKHU CIIOKHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX ITPOLECCOB U CUCTEM

BJIAACTh. COBPCMCHHBIM MaTCMAaTHYCCKUM arIrapaTomMm I HayYHBIX



UCCIIEIOBAaHUM B PAa3IMUYHBIX O0ONACTIX (U3MKU U PpaguoPU3UKU € y4EeTOM
OTEYECTBEHHOTO 1 3apyO0eKHOTO OIbITA

4. CTPYKTYPA, OB BEM U COJIEPKXAHUE JIUCHUIIJIMHBI
4.1. O0beM TUCUMILUIMHBI U BUAbI y4eOHOH padoThl
OO6mast TpyA0eMKOCTh JUCHUIUIMHBI COCTABIsAET 4 3adeTHbIC eauHulbl, 144
yaca. AyAUTOpHBIX YacoB — /2, B TOM umcie — 36 YacoB jekuuii, 36 yacoB
npakTHueckux 3ausaTuil. CamocrosTenbHas padboTta —63 Jaca.

4.2. Pa3jebl JUCHUIIMHLI U BUABI 3AHATHI
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1 [Pasnen 1. Teopns koseGanmii u nemueiinas 6 6 10
" limmammka.
JIuneiinble Kone0aTeENbHbBIE CUCTEMBI C OQHON CTENEHBIO 6 6 10
) cB0GO0IbI. KonebarenpHple CUCTEMBI C ABYMS M MHOTHMHM
" |crenensmu cBoGoabl. HopMmanbHble KoneGaHus.
BEIHYKIEHHBIE KOJIEOaHUS.
3 Pasies 2. DJaeKTPOMATHUTHBI BOJIHBI B OHOPOIHBIX 7 7 13
" |M30TpOmHBIX cpexax
O6mue peneHus 0HOPOIHOIO BOJIHOBOTO YPABHEHUS B 7 U 13
BHJIE CEPUUECKHX, MIMHAPUYECKHX M TIIOCKUX BOJIH.
4. da30Bast U IPYIIIOBas CKOPOCTH. DHEPTHUS U HMITYJIbC
5IEKTPOMArHUTHBIX BOJIH.
5 Pasnen 3. Pacnpocrpanenue 3J1eKTPOMATHATHBIX 7 7 13
" |BOJIH




3aKpbIThIE U OTKPBITHIE (KBA3UONTUYECKUE) TUHUI
nepenay. [loTepu 351eKTpOMarHUTHOW SHEPTUHU B JIMHUAX
nepenay. JlucrnepcuoHHOe YypaBHEHHE U1 BOJIH B
QHU30TPOIHBIX Cpeax.

13

Pasnen 4. BosiHbl B HeJIMHEHHBIX cpeaax

12

BouHbl B HEeIMHEHHBIX cpeaax 0e3 aucrepcuu.
OO6pa3oBaHue pa3pbIBOB. Y IapHbIC BOJHBI.
Cranonapusbie BoJiHbI. [loHsITHE O coNUTOHAX.
[lapameTpudecKoe yCUIIEHUE U TeHEepaLus.

12

Paznea 5. CiiyuaiiHbie BeJIMYMHBI U MIPOLECCHI,
CIIOCOOBLI UX ONMCAHHSA

10

10

15

10.

CranoHapHbIi cily4aiiHblid nporecc. CTaTUCTUYECKOE
YCPEIHEHHE U YCPEIHEHHE BO BPEMEHH. DProJAUYHOCTb.
3MepeHne BEpOATHOCTEN U CPETHUX 3HAYCHUM.
KoppesaroHHbIE U CIEKTPAIbHBIE XapAKTEPUCTUKU
CTAallMOHAPHBIX CIIy4ailHbIX IpoueccoB. Teopema
Bunepa-XuHunHa. benblil yM u apyrue npuMepsl
CIEKTPOB U KOPPEISIIUOHHBIX GyHKIMI. MoaenbHbIe
Ciy4allHbIE MPOLECCHI: TAyCCOBCKUI MpoLecc,
Y3KOIIOJIOCHBIN CTAallMOHAPHBIN 1IyM, UMITYJIbCHBIE
CITy4aifHbIe MPOIIeCcChl, IPOOOBOM IIyM. MapKoBCKHE U
muddy3nonnbsie nporeccol. YpaBHenue Ookkepa-
[[nanka. Ciy4aiiHble JUHAMUYECKHE CUCTEMBI.

10

10

15

NTO

0O:

144

36

36

63

5. OHEHOYHBIE CPEJICTBA JJIFA TEKYHIETI'O KOHTPOJIA U

IMPOMEXYTOUYHOM ATTECTAIIUA
5.1. Texymuuit KOHTPOJIb MO AUCIUILIMHE OCYIIECTBISACTCS B popMe (KOHTPOJIbHOU
paboThI, TECTUPOBAHUSA). . .

Tunoeotu eapuanm x/p
JIns rayccoBoit miiotHocTH ¢ 6 = 1 n x0 =3

(a) Ucnomw3yiite Python/Numpy u noctpoiite rpaduk dynkmmn mist —10 <

x < 10.
(6) Kakora BepositHOCTh P(x < 2)?

5.2. IlpomexxyTouHas aTTecTamus MO AUCITUIUIMHE MPOBOJAUTCS B 3 CEMECTpe B
dbopme 3adera ¢ OIEHKOW, a Takxke B 4 cemectpe B (opmMe KaHIUAATCKOTO
HK3aMEHa.

llepeuensv 6onpocos k 3auemy ¢ oueHkou

1. Jluneilinbie KoeOaTeIbLHBIE CUCTEMBI C OJIHOM CTEIIEHBIO CBOOO/IBI.




N

KonebaTenbHble cUCTEMBI ¢ ABYMSI U MHOTUMU CTETIEHSIMH CBOOO/IBI.
HopmMmanbhble kosiebanus. BelHyX/1eHHBIE KONeOaHus.

OO1ue penieHyst OAHOPOJHOTO BOJIHOBOIO YPaBHEHUS B BUE
cepUyeCKUX, HUINHIPUYECKHUX U IJIOCKUX BOJIH.

da3oBas U rpynnoBasi CKOPOCTH.

OHeprus ¥ UMIYJIbC JIEKTPOMATHUTHBIX BOJIH.

3aKpbIThIE U OTKPBIThIE (KBA3UONTUYECKUE) IMHUU ITepeaay.
[loTepu MeKTPOMAarHUTHOM YHEPTUM B JIMHUAX IEpeaay.

B~ w

N o

Ilepeuensv 6onpocos k sK3ameHy

JlucriepcHOHHOE ypaBHEHME I BOJIH B AHU30TPOIHBIX CpEaax.

BomHbI B HEMMMHENHBIX cpeAax 0e3 JUCTIEPCHH.

OO6pazoBaHue pa3pbIBOB. Y JapHBIC BOJIHBI.

CranmoHapHbI€ BOJIHBI.

[ToHsiTHE O CONUTOHAX.

[TapameTpuuecKkoe yCUIEHUE U TeHepalusl.

CranmoHapHblii clly4ailHbII IIpolLiecC.

CratncTryeckoe yCpeJHEHUE U YCPEAHEHUE BO BPEMEHH.

. Oprogu4HoOCTb.

10.M3mepeHne BEpOsSITHOCTEHN U CpETHUX 3HAUCHHI.

11.KoppensuroHHbIE U CIIEKTPATIbHBIE XapaKTEPUCTUKH CTALIMOHAPHBIX
CIIyYalHBIX ITPOLECCOB.

12.Teopema Bunepa-XuHunHa.

13.benblit IyM U IpyTrUe MPUMEPHI CIIEKTPOB M KOPPETSAIUOHHBIX (DYHKIIUH.

14 MopenbHbIe CiydaiHbIe MPOIECCHI: TayCCOBCKUM MPOIIECC, Y3KOMOJIOCHBIN
CTAl[MOHAPHBIN IIIyM, UMITYJIbCHBIE CITy4YaiiHbI€ MPOLIECCHI, APOOOBOM LIYM.

15.MapxkoBckue u nuddy3rnonnsie mporecchl. YpaBaenue dokkepa-Ilnanka.

16.Crny4aiinple JUHAMUYECKHUE CUCTEMBI.

CoNoORWNE

OueHouHble CpeAcTBa IS NMPOBeJeHHUs TEeKylleil W NMPOMEXKYTOYHOM aTTe-
CTAIlUM MO0 TUCHMUILITHHE
Kpumepuu ouyenuganun ona 3auema c O4eHKoIl.

OneHka «OTJIIMYHO» - HaJu4he TIyOOKUX HWCYEPIBIBAIONIMX 3HAHUN (B
o0beMe  yTBEPXKICHHOW MPOrpaMMbl  JUCHUIUIMHBI B COOTBETCTBUU  C
MOCTaBJICHHBIMH MIPOrpaMMOM Kypca HeJISIMU U 3a7ja4aMu 00y4YeHHUsl); TPaMOTHOE U
JIOTUYECKU CTPOMHOE M3JI0)KEHUE MaTepralia, yCBOCHHE OCHOBHOM M 3HAKOMCTBO C
JIOTIOJIHUTEIIbHOU JINTEPATYPOU.

O1leHKa «XOpOIIO» - HAJIMYHME TBEPJbIX M JOCTATOYHO IOJHBIX 3HAHUU (B
o0beMe YTBEPKIACHHON MPOTpaMMbl AUCIHUIIMHBI B COOTBETCTBHHM C IEJISIMHU
oOy4eHws1), TPaBWIbHBIC JACHCTBUS MO MPUMEHEHHUIO 3HAHWN, YMEHUM, BJIaJCHHUM
Ha TPaKTHUKE, YETKOE M3JIOKEHUE MaTepuana, JONYCKAKTCS OTICIbHbBIC
JOTUYECKUE M CTWIMCTUYECKHE IOTPEIIHOCTH, CHAOIIMKA YCBOWJI OCHOBHYHO
JIUTEpaTypy, PEKOMEHIOBAaHHYIO B MPOrPAMME JUCHUILIAHBL;

OneHka «yJOBJIETBOPUTEIBHO» - HAJTUYUE HEAOCTATOYHO MOJIHBIX 3HAHUM (B
o0beMe YTBEPKICHHON NPOrpaMMbl), HU3JIOKCHHE MaTepuajia C OTACIbHBIMHU



OlIMOKaMH, TMpaBWIbHBIE B IEJIOM JEHCTBUS MO NPUMEHEHUIO 3HAaHUW Ha
IPAKTHKE.

O1eHKa «HEYIOBIETBOPUTEIBHO» - TeMa pedepaTa HE pacKpbiTa, HAJIUYME
rpyObIX OIIMOOK, HETMOHMMAaHWE CYIIHOCTH M3J1araéMoro BOIpOCca, HEYMEHHUE
IPUMEHATH 3HAHUS HA IPAKTHKE.

Kpumepuu ouyenusanusn ona Kanouoamckozo 3K3amena.

CognepkaHne MW CTPYKTypa KaHIMIATCKOIO JK3aME€Ha W KPUTEPUH
OllcHMBaHUsl onpeneneHsl B [IporpamMMe KaHAMAATCKOTO HK3aMEHa 110
CIELIMAIBHOCTH.

6. YUYEBHO-METOIANUYECKOE n NH®OPMAIIMOHHOE
OBECIIEYEHUE YYEFHOM JUCIHUIIJIUHBI
6.1. OcHoBHas JIUTEpPaTYpA,
1. A. A. banakun, I'. M. @paiiman OCHOBBI TE€OpPHH KOJEOAHWI W BOJIH.
JnHaMuKa coCpeIOTOYEHHBIXH paclpeaeneHHbIx cuctem denep. areHTCTBO
Hayd. opr., ®enep. uccnen. nentp «UH-t mpuknan. ¢uszuku PAH». —
Huxuuit Hosropon : ®UL[ UT1® PAH, 2016. — 232 c. — 2 ak3.
2. M.U.PabunoBuy, [I.1. TpyGernikoB BBegenue B Teopuro KojieOaHUM U BOJIH.
— HUI «perynspnas u xaotnueckas nuaamuka».2000. — 560 c. — 3 k3.
3. uxosuer W.B., Sxy6or B.Il. Cratuctuueckas paauodusuka. Kypc

JIEKITNHA / HoBocubupckuit
rocynapctBeHHbIil yuuepcuteT. HoBocubupcek, 2011. 157 ¢. DnexkTpoHHBII
pecypce - Metoanueckue MaTepUaIbI HI'Y:

http://wwwold.inp.nsk.su/students/radio/2014/stat_ RF_v3.pdf

6.2. /lonosiHUTEILHAS JIUTEpPATYpa

1. Tommn, I'.I'. VYcrpoiictea CBY wu aHTeHHbl : yuyeOHOe mocoOue /
I''I'. TommH. — ToMck : TOMCKHMI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM
yopaBieHuss U paguodnektponuku, 2012. — Y. 2. Axrennsl. — 160 c. —
URL.: https://biblioclub.ru/index.php?page=book&id=208588 (nara
oopamienus: 01.09.2020)

2. E.C. Bentnenn, JI.LA. OuapoB. Teopus ciaydalHBIX MPOIIECCOB H €€
WHKEHEPHBIC MPUJIOKEHUS: yueOHoe mocobue / — 5-e usm., crep. — M. :
KHOPVYC, 2013. — 448 c. ISBN 978-5-406-00746-4. — 5 ok3.

6.3. DekTpoHHBIE 00pa3oBaTe/IbHbIEC PeCypChl

Perucrpanus yepes
To60#
YHUBEPCUTETCKHI
KOMIIBIOTEP.

B nannreiimem
IIPEIOCTABIISAETCS
HEOrpaHWYEHHBIN
WHMBU1yaJIbHBIN
JIOCTYTI U3 JII000H

DIIeKTPOHHO-OMOIMOTEUHAS
cuctema (3bC)
VYHuBepcuterckas Onbnuorexa
OHJIANH

1. | www.biblioclub.ru



https://biblioclub.ru/index.php?page=book&id=208588
http://www.biblioclub.ru/

TOYKH, B KOTOPOM
UMeEeTCs JOCTYII K CeTH
WNutepner

Poccuiickuii nundopmMaioHHbIH
HopTa B 00JacTH HAYKH,
TEXHOJIOTUH, MEAULIUHBI 1
00pazoBaHMs

2. | wwwe.elibrary.ru CBOOOIHBII JOCTYII

7. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHME YUYEBHOW
T CHUILIAHBI

MartepuanbHo-TexHHYeCKas 06a3a, H(HOPMALMOHHBIE TEXHOJIOTUH, TIPOTPAMMHOE
obecrnieueHne 1 MHPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.
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