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AHHOTANMA
Lenpto Kypca sIBISIETCS Pa3BUTHE HABBIKOB PA0OTHI CO CIIy4YaHBIMU BEIMYMHAMU U Mponeccamu. M3noxenue
(bopManbHOTO ammapara CONpOBOXKIACTCS MHTYUTHBHBIM aHAJIN30M KOHCTPYKLHMH M pe3ynsraTtoB. [Ipu stom
JUIL OTIPENICJICHUS] CaMHUX OOBEKTOB — CIIydYalHOW IEPEMEHHOH, BEPOSTHOCTH, IUIOTHOCTH BEPOSTHOCTH
(ynkumm pacmpeneneHusi) OCTaTOYHO MMEHHO MHTYWTHBHBIX TIPEJCTaBICHUH 0e3 Kakoro-imbo
UCHOJNBb30BaHUsI Teopuru Mepbl. OCOOEHHOCTHIO Kypca SIBIsieTCS OOJIBbIIOE YMCIO KOHKPETHBIX HPUMEPOB
BEPOATHOCTHBIX PacIpeielieHHid, Ha KOTOPBIX WILIIOCTPUPYIOTCS olmue nonoxeHus. K HUM oTHOcHTCH, B
4acTHOCTH, Kiacc pacnpeaenenuii Jlesu-Ilapero, urpatomme BaxHyto poib B (PU3MKE Ja3€PHOTO OXJIAXKACHUS
aTOMOB.
IlenTpanbHOE MECTO B Kypce 3aHMMAeT KOMIUIEKC aCUMITOTUYECKUX Ppe3yJbTaTOB TEOPUHM BEPOSTHOCTEM,
BKJIIOYAIOIIUI, HApsALy C 3aKOHOM OOJBIIMX YHUCEN M KJIACCHUYECKOW LEHTPaIbHON NpeneiabHON TeopeMoid,
o0o0meHne mociuegHed JUIs  YCTOMUYMBBIX 3aKOHOB M TEOPEMBl O TMpeeNbHBIX —paclpeeseHUsIX
SKCTPEMAIbHBIX 3HAaUYe€HUH M OONBIIMX YKIOHEHHWH. MaremMaThueckoe BBEIEHHOE IIOHITHE SHTPONUU
CBSI3BIBACTCS TAKXKE C PYHKIIMOHAIOM JICHCTBHS — 0OBEKTOM, UTPAIOIIEM BRKHYIO POJb B (PH3HKE.
Hasnauenue paspena, MOCBSIIEHHOTO MareéMarHYeCKOW CTATUCTHKE — O3HAKOMUTH Cllyliarelied ¢
OCHOBHBIMH KOHLENIMSAMU M IIOCTAHOBKAMHU 337ad MAaTEMaTHMYeCKOM CTaTUCTHKM M II0Ka3aThb CBS3b
MaTeMaTHYeCKOH CTAaTUCTUKH W TEOPHHM WHQPOPMAIMU C TEOPUEH BEpOSTHOCTEH, MPEkKIEC BCErO C TEOpHUEH
OOJIBIINX YKIIOHEHUH.

3aKTIounTeNBHBIA Pa3/ie Kypca COAEPKUT TPATUITMOHHBIN MaTeprall 0 OCHOBaM TeopuH 1ereid Mapkosa.
1. leau u 3apauu

eap AUCUMNIMHBI

OcBoeHue CTyJeHTaMU JOINOJHUTEIbHbBIX [JIaB TEOPUH BEPOSITHOCTEH, B YACTHOCTH, Pa3IMUHBIX TUIIOB
MPEeNbHBIX TeOpeM (CTaTHUCTHUKA SKCTPEMaIbHBIX 3HAYCHWH, TEOpHUsl OOJBIIMX YKJIOHEHUH W 1p.) U
TEOpUH CIIy4alHbIX IPOLIECCOB.

3agauu AU CHUIIHHBI

- (yHnameHTanmbHas MOATOTOBKA CTYIEHTOB B JIBYX OONAacTIX TEOPUHM BEPOSTHOCTEH: TEOpHH
MaccoBoro oociyxuBanus (TMO) u teopun ciydvaitnbix npoueccos (TCID);

- TOCTpOEHHE Yy CTyldeHTOB HaBbikoB mnpumenenns TMO wu TCII B wuccinemoBaHumn
TEJIEKOMMYHHKA-IIHOHHBIX CETEH U CUCTEM;

- OKa3aHWE KOHCYNbTALMH CTyIeHTaM B TMPOBEICHUHM COOCTBEHHBIX TEOPETUYECKUX U
9KCIEPUMEHTANIBHBIX UCCIIEI0BAaHUI TEIEKOMMYHHUKAIIMOHHBIX CETEH U CUCTEM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BhIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEUATh TIyTH €€ PENICHHs

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh

npumMe

HUMOCTDB UCIIOJIb3YCMBIX MCTOJAUK U

METOIOB

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATb:

YMETB:

- OCHOBHBIE [TOHATHUS U YTBEPXKACHUS Teopun MmaccoBoro oocnyxusanus (TMO);
- OCHOBHBIE MOHATHUS U YTBEPKJIEHUS TeOpUH cirydaiHbIX mpoueccos (TCII);
- COBpEMEHHbIE HAIIPABICHHS Pa3BUTHsI TEOPUH BEPOSTHOCTEH.

- CTPOUTH MaTeMaTHUECKHUE MOAEIH IIPOLECCOB B TEJIEKOMMYHUKALMOHHBIX CETSAX U CUCTEMAX;

- npumensaTp maremaruueckuii ammapar TMO wu TCII mnst pemieHuss Hay4HO-HCCIIEIOBAaTENbCKUX
3a7a4a B 00J1aCTH TEJICKOMMYHUKAIIMOHHBIX CETEH M CUCTEM.

BJIaJIETh:

- HaBBIKOM OCBOCHHS OOJIBIIIOr0 00heMa I/IH(l)OpMaL[I/II/I;

HaBbIKaMH TIIOCTAaHOBKH HAYYHO-HUCCJIICAOBATCIIbCKUX 3alad W aHAJUTHYCCKOIO0 MOACIUPOBAHUS

MMponecCCoOB U SIBJICHHUM B 00JIaCTH TCIICKOMMYHUKAITMOHHBIX CETEH M CHCTEM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekium | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Hanomunanve OCHOBHBIX TOHITHH U 3 1
TEXHUYECKUX CPEACTB
) OcHoOBBI TeopHuu MaccOBOTO 4 )
00CITyKUBaHUSI.
3 Cucrema MpEIENbHEIX  TEOPEM  TEOpHH 4 )
BEpOSITHOCTEH
4 enu MapkoBa u cirydaiiHble NPOLECCHI 4 )
B JJMCKPETHOM cllyyae.
5 OCHOBBI TEOpUH CIYYaHHBIX IPOLIECCOB. 3 2
6 Huddy3nonnpie mpoueccsl W OCHOBHI 5 )
CTOXaCTHYECKOI'0 aHaJIM3a.
7 OCHOBVBI TEOpUHU CTallMOHAPHBIX 4 )
CIIy4aifHBIX MPOLIECCOB
8 ITyaccoHoBCKHE MPOLECCHI U TOJIA. 3 2
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 6 (Becennuit)

1. HarmroMrHaHWE OCHOBHBIX MOHSATHI U TEXHUYECKHUX CpCacCTB

DyieMeHTapHBIE U COCTaBHBbIE COOBITHA. [IMCKpEeTHBIE CIydailHbIe BEJIHMYMHBI, HX PACHPEICICHHUS H
COBMECTHBIC  PacIpeeseHHs, MOMEHTBI. MapruHajbHble ¥ YCJIOBHBIC PAacIpe/eICHHS.
HeszaBucumble ciydaiiHple BedH4YHMHBL [lpomsBomsiue (QyHKIUM pacrpeneieHus] BEPOSTHOCTUH H
MoMmeHTOB. [loBeneHne nmpou3BoAAMIMX (GYHKLIUH, Mar. OXHIAHUS U JUCHEPCUH NPHU CIOKECHHU
HE3aBHCHUMBIX  CIyYallHBIX BEJIMYMH. DBbIBOA OWHOMHANIBHOTO  PAaCHpENeNCHHs  METOIOM
npousBoasmux QyHkuuid. BeiBox pacnpenenenus Ilyaccona n3 OMHOMHAIBHOTO pacHpeesICHUs
METOJIOM MPOU3BOAANINX (PyHKIIHIA.

HemnpepriBHBIE citydaiiHbie BennunHBL. KymynsatuBHas (yHKOuS pacmpenelieHus BEpOsTHOCTH
(x.¢.p.), GyHKOMS TUIOTHOCTH BeposiTHOocTH  ((.M.B.) W  Xapakrtepuctudeckas (QyHKIHs
pacripeneneHus: BepoATHOCTH (X.(.). AOCOIIOTHO HENpPEPHIBHBIC M CHHTYJSIPHBIC PaCIpeeIICHHS.
CoBMecTHOE pacrpe/esieHie, MapruHaIbHbIE U YCIOBHBIC PAacHpEeNICHUs] B HEIIPEPHIBHOM Cllydae,
(bopMyIa MoJTHOM BEpOSTHOCTH, He3aBUCUMOCTb. [loBeneHue X.¢., Mar. OKUIaHUS ¥ TUCTIEPCUU TIPH
CIIOKEHUH CITydaiHbIX BeqnuuH. Jlorapudm x.¢d. (XapakTepuCTHYECKUi MMOKa3arelib) U KyMYJSIHTBI
CIly4ailHOW BEJIMYHMHBL. DKCIIOHEHIMAIBHOE paCIpeeiieHue, €ro XapaKTePUCTHYECKOE CBOMCTBO
(«CKOJNBKO HH JKJIeIIb, OCTAJOCh JKJAaTh €IIe CTOJNBKO JKe»). ['aMma-pacrpeznerneHue Kak CyMma
OKCIIOHEHIIMATBHBIX PACIPEACICHUI.

2. OCHOBEI TCOpHUH MAaCCOBOTO O6CJ'Iy)KI/IBaHI/I$I.

Knaccuduranuss morokoB coObiTuii. I[lyaccoHoBckuii mortok. [lotox Ilampma. IlpopexuBanme
MyaCCOHOBCKMX IOTOKOB. llomeueHHbI myaccoHOBckui moToK. Cyneprno3uuus ITyacCOHOBCKUX
IIOTOKOB.

OcHOBHBIE TOHSTHS TEOpHUH MaccoBoro obOcmyxkuBanui. Popmyna Jlurma. Cucrema M/M/1.
Ilepenaua B kaHanme 0e3 IIymMa M JUIMHOW IAKeTOB C AKCIIOHEHIMAIBHBIM paclpelesieHHeM Kak
cucremMa M/M/1. Ouenka cpegHero BpeMeH! OKHUIAHUS [TAKeTa B OUEPEIH.

[lepenadya nakeToB paBHOM JJIMHBI IO OECIPOBOAHOMY KaHaIy ¢ OesIbIM IIyMOM Kak cucrema B/B/1.
BxomHoli TOTOK Malnoli WHTEHCHMBHOCTH Kak on-off-mpormecc, mnepenada 1o KaHaly Kak
OCpHYJUIMEBCKHI TPOLIECC C BEPOSTHOCTHIO P, OTpakalolleld ypoBeHb IiymMa B KaHaje. OueHka
CpelHEero W JUCIEPCHH BPEMEHHM TIepelayd MaKeTa M IPOIyCKHOH CIIOCOOHOCTH KaHaja B
3aBUCUMOCTH OT YPOBHS IIyMa.

Cucrtema M/G/1. Onenka cpeHero BpeMEeH! OKUAAHUS MaKeTa B OYepeld METOAOM HPOU3BOISILINX
GyHKIUH.

3. Cucrema mpenie’bHBIX TEOPEM TEOPUH BEPOITHOCTEMN

[Ipenenvubie Teopembl. CpemHee BbIOOpkM W Jucnepcust BbiOopku. HepaBeHcTBa Mapkosa,
UYeOrimeBa, 3akoH Oonbnx yuces. Ciaadas CXOOUMOCTh CIlydailHBIX BelnduH. HenmpepsIBHOCTD X. (.
OTHOCHTENBHO cnaboil cxoaumocTu (0e3 J1oKa3areibCcTBa, HO ¢ OOCYXKJICHHEM OCHOBHBIX HJICH).
LlenTpanpHast mpeneiabHas Teopema (BBIBOA C TMOMOIIBIO X.(.). 3akoH Oonbpmmx uucen B (opme
XuHunHa (yepes X.(.).

HopmanbsHoe pacnipesnenenne u pacnpenesneHue Xu-kaapar. HopmanbHoe pacnpezneneHue, rayccoBbl
BEKTOpBL.  PacmpeneneHne XW-KBaJpar, YHCIO €ro crerneHeil cBoOonwl. Kputepuit xm-kBanpar.
[Ipumep npoBepKH cTaTHCTUUECKOM rumoTe3bl: bombapaupoBku Jlonnona (mo B. @emnepy)
O06001eHre HEeHTPaTBbHON TPENeNbHON TEOpEeMbl AJISl PACIPENCIICHUN C «TSKEIBIMA XBOCTAMI.
Pacnpenenenus Jlesu-Ilapero.

[IpenenvHble TEOpeMBbl B CTAaTUCTUKE 3KCTpEeMalbHBIX 3HadeHHH (Teopema Pumepa-Tummera).
Pacnpenenenus ['ymGenst, @pewe u BeliOysia, npumeps! 3aa4, B KOTOPBIX OHH BCTPEYAIOTCA.



[MpuHIMOBL OONMBIIMX YKIOHEHW. bBojbline YKIOHEHHS B TOCIEJOBAaTEILHOCTH HCIIBITAHUN
bepunymmu. Outpornmsa IleHHona, orHocutenbHas 3HTponust (AHTpormsa KynbOaka-Jleitbnepa).
Teopema CanoBa. bonbline yKIOHEHHMS CYMM HENpPEPBIBHBIX CIydallHBIX BEJIMYUH U TEOpeMa
Kpamepa. @ynkumonan aeicTsus.

4. Ilenu MapkoBa u ciiy4aiiHble IPOLECCHl B TUCKPETHOM CIydae.

Ilens MapkoBa ¢ KOHEYHBIM YHUCIIOM cOCTOsiHWK. [pad menmn MapkoBa M MaTpuiia BepOSTHOCTEH
nepexoga. CramuoHapHoe pacmpeneneHue 1end MapkoBa. lIpuHIMI [eTanbHOTO PaBHOBECHS,
oOpartumble e Mapkosa.

MonenupoBaare mporecca MEPEKITIOUEHUsT CUTHAIBHO-KOJAOBBIX KOHCTPYKIMUA TPU Tepefade B
OecrpoBOTHOM KaHaje Ienbilo MapkoBa. OIleHKa CTallMOHAPHBIX BEPOSATHOCTEHW Tepenadd Ha
kaxxmorn CKK.

Oproauueckasi Teopema i Herneid MapkoBa. CyliecTBOBaHHE U €IUHCTBEHHOCTH CTallMOHAPHOIO
pacrmpeneneHus B o0IIel HeMPUBOAMMOM Henepruoruaeckoil enu Mapkosa.

5. OCHOBBI TEOPUH CITYYaHBIX MPOIIECCOB.

BeposiTHOCTHOE ITPOCTPAHCTBO, aJIre0pa COOBITHH, MPOIECCH] M IOTOKH anreop.

3amanue cilydailHOro Imporecca uepapxueil (YHKIUHA pacrlpeneneHus. YCIOBHS COIVIACOBAHHS
MHOTOBPEMEHHBIX pacnpeaeneHuii, reopema Konmmoroposa (6e3 goka3zaTensCcTsa).

MapkoBckue mpoueccsl. YpaBHeHre CMOITYXOBCKOTO.
6. nddy3noHHbIC TPOLIECCH K OCHOBBI CTOXaCTUYECKOTO aHaN3a.

CayuaitHoe Onyxaanue U npouecc BuHepa kak ero npezaed.
Huddysnonnsie nmponeccsl 1 ypaBueHue doxkepa-Ilnanka (¢ BEIBOIOM).

KpaeBbie ycnmoBusi mnsi ypaBHeHuss Dokkepa-Ilmanka. PacnpeneneHne BpeMeHH —BBIXOAA.
PaBHOBecHOE pacnipezienieHre BEPOSTHOCTH, 00paTUMOCTh, pactpeaeicaue [ ndoca.

MapxkoBckue npoiecchl co ckaukamu. YpaBHeHue Konmoroposa-®ennepa.
VYpaeuenue Jlamxkesena. [Tponecc OpninTeitna- Vnenoeka.
Croxactuueckue  guddepeHnmansabie  ypaBHeHus.  Croxactuueckoe auddepeHnnanbHOe

ucuucnenue no Mro u no CrparoHOBUYY.

7. OCHOBBI TEOPUH CTALIMOHAPHBIX CIIyYalHHBIX IPOLECCOB

CriexkTpanpHOE pas3jiokeHHe ciydaidHoW ¢yHkuumu. CranMoHapHbIE cly4aiHble (QyHKIHH,
CIIEKTPaJIbHOE YCJIIOBUE CTALIMOHAPHOCTH.

Teopema Bunepa-Xununna. @opmyna HalikBucTa, «OeIblii» H «IIBETHOW» IIYM.

CranuoHapHble cilydaiiHble IIPOLIECChI U AProindeckast TEOpHs JUHAMUYECKUX CUCTEM.

8. [IyaccoHOBCKHE ITPOLIECCHI U MO,

OmpeneneHre ¥ OCHOBHBIE CBOMCTBA ITyaCCOHOBCKOTO CITy4aifHOTO TOYEYHOTO moiisi. Koppernsium.
MapkupoBaHHbIE ITyaCCOHOBCKHE TOJIA. MoJenH, MPUBOISIIME K ITyaCCOHOBCKHM IIpoleccaMm M
TIOJISIM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAMHHBIM 000py/IoBaHHEM (MIPOESKTOP WIIK TIa3MEHHAsT
TMaHeNb ), JOCKOH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHu3aIum):

1. Hupses A.H. BepositHocTh. 3-€ u3a., nepepad. u gon. M.: Uzn-so MIIHMO, 2004. Ku.1 - 520 c.
Ku.2 - 408 c.

2. ®emep B. Beenenue B TeopHro BEposTHOCTEN U ee npuioxeHus. [lep. ¢ anm. M.: Mup, 1984. T.1. -
511c. T.2.- 738 c.

JlononHuTeNbHAS TUTEpATypa
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHu3aIum):
1. Ban Kamnien H.I'. Croxactuueckue nporneccsl B pusuke 1 xuMuu. M.: Briciias mkona. 1990. - 376
C.
2. I'apounep K.B. Croxactrdyeckue METOABI B €CTECTBEHHBIX Haykax. M.: Mup, 1986. - 528 c.
3. PeiroB C.M. BBenenue B craructudeckyto pagauodusuky. M.: Hayka, 1976. - 484 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

Statistics 110: Probability by Harvard University,
http://itunes.apple.com/us/course/statistics-110-probability/id502492375

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, nM3y4arouuid AUCHUIUINHY, JOJKEH, C OIHOH CTOPOHBI, OBJAAEeTh OOLIMMHU TMOHATHUHHBIM
armaparoM, a ¢ JPyroi CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.
B pesynprare u3yueHMs IUCLUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIC TOHSTUS U yTBEPKACHHS
TEOPHHM MacCOBOTO OOCTY)XHMBaHHS, TCOPUHU CIyYalHBIX IPOLECCOB, COBPEMEHHBIC HAIpaBICHHS
Pa3BUTHUS TEOPHH BEPOSATHOCTEM.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HalpsKeHHOM caMOCTOSITEIbHOM paboThl cTyaeHTa. B mporpamme
Kypca OTBEICHO MHHHMMQJBHO HEOOXOIMMOe BpeMs Juid paboTel CTyleHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAHHOM JIMTEPaTyPBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dyHOW JHTEpaType),
MIOATOTOBKY OTBETOB HAa BOIPOCHI, MPEIHA3HAYCHHBIC JJISI CAMOCTOSITEIILHOTO W3Y4YEHUSs, PEIICHUE
3ajad;

- TOJTOTOBKA K U (HEPEHITUPOBAHHOMY 3aUeTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIUBUTyaJbHBIX KOHCYIIBTALUH.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU W3YyYEHHs OTACIBbHBIX TEM, BOIPOCOB CIEAyeT oOpamiaTthCs 3a KOHCYJBTAIHAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3padorunk: A.H. CoboneBckuid, a-p $huz.-mMar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynprate u3yueHUs JUCHUIUIMHBI «J]OTOMHUTENbHBIE TIaBbl TEOPUU BEPOSTHOCTEH» OOyYarolUiics
JOJKEH:

3HATh:
- OCHOBHBIC MTOHATHUS ¥ YTBEPXKJICHUS TeOpUU MaccoBoro oocnyxuanus (TMO);
- OCHOBHBIC MTOHATHUS M YTBEPKICHUS TeOpuH ciydaitnbix npoueccos (TCID);
- COBpPEMEHHbIE HAIIPABJICHUSI Pa3BUTHsI TEOPUH BEPOSTHOCTEH.
YMeThb:
- CTPOUTH MaTeMaTHYECKHUE MOAEIH IIPOLECCOB B TEJIEKOMMYHUKAIUOHHBIX CETSAX U CHCTEMAX;
- mpuMmeHsaTh Maremarudeckuid ammapar TMO u TCII mns perieHuss Hay4YHO-HCCIIEAOBATENbCKUX
3a1aya B 00J1aCTH TEJIEKOMMYHHUKAIIMOHHBIX CETEH U CHCTEM.
BJa/IeTh:
- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHY;
- HaBBIKAMU IIOCTAHOBKHM HAay4YHO-HCCJIEOBATEIIbCKAX 3aJad W aHAJIUTHYECKOTO MOJACIHPOBAHUS
IIPOLIECCOB U SIBJIEHUH B 00/1aCTH TE€JIEKOMMYHHUKALIMOHHBIX CETEH U CUCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeME POIUION JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHOM TeMe



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Pacnipenenenuie BepoATHOCTH Ha YHCIOBOH NPSMOI: KAaKUM YCJIOBUSM YIAOBJIETBOPAET, KaK 3a/1a€TCs
(mepednciuTe BCe N3BECTHBIE BaM CIOCOOBI), KAKUMH [TapaMETPaMU MOXKET ObITh OXapaKTepHU30BaHO.
2. CoBMeCTHOE paclpe/elieHne BEPOSTHOCTH HECKOJIbKUX CIy4alHbIX BEIMYMH. MapruHaibHble U
YCIJIOBHBIE paclpeAeieHNs, He3aBUCHMOCTb.

3. IloToku cOOBITHH, MAPKOBCKOE CBOMCTBO U PEKYPPEHTHOCTb.

4. OCHOBHBIC TOHATHUS TEOPUU MACCOBOTO OOCITYKUBAHHUS.

5. Ilepenaua B kaHaye Oe3 mIyMa M JAJMHON MAKETOB C 3KCIIOHCHLHUAIBHBIM pacIpelesieHueM Kak
cucrema M/M/1.

6. [lepenada makeToB paBHOM JJTUHBI IO OECIIPOBOTHOMY KaHATY ¢ OeJIbIM IIyMOM Kak cuctema B/B/1.
7. Cucrema M/G/1. OuieHKa cpeTHET0 BpeMEHH OXKUJIAHUS MaKeTa B OUEPEr METOJOM TPOU3BOISIINX
(GyHKUIUH.

8. lenrpanbHas mpenenbHas Teopema ((opMynMpoBKa M JI0Ka3aTEeIbCTBO CXOAUMOCTH K
XapaKTePUCTHYECKON QYHKIIUN HOPMAIILHOTO pacipeiesicHs!).

9. Ilers MapkoBa ¢ KOHEYHBIM YHCIIOM COCTOSIHUH: OTpe/ieJIeHrEe MPH TTOMOIIM TOMEUeHHOTo rpada u
MaTpHIbl, BEPOATHOCTHU IIepexoia U MapruHaIbHbBIE BEPOSTHOCTH, CTAMOHAPHBIEC PaclpeleIeHusI.

10. Dproguyeckas Teopema i uerned Mapkopa: KilacCU(pHUKaLNsA COCTOSHUM M J10Ka3aTeiIbCTBO IS
HETIPUBOAUMOMN HELUKINYECKOHN LEIN.

11. BeposiTHOCTHOE TIPOCTPAHCTBO, alredpa COOBITHH, MPOIECCH] M TOTOKH anreop.

12. CniyuaiiHoe Oy anue v nporecc BuHepa kak ero mpesenn.

13. Onucanne CTaTUCTHKH CIlyd4allHOTO Ipollecca B TEPMHUHAX KOPPEISIIMOHHBIX (QyHKIMA. Teopema
Konmoropoga (6e3 noka3areiabcTsa).

14. MapkoBckue mporecchl. YpaBHeHHEe CMOIYXOBCKOTO. YCIIOBHS, MPU KOTOPHIX OHO IMEPEXOAHT B
ypaBHeHue @oxkepa-Ilnanka (auddy3uonHslli mpouecc), W BBIBOA INOCICIHETO YPaBHEHUS U3
ypaBHeHHs] CMOTyXOBCKOTO.

15. PaBHOBeCHOE paciipe/ielieHie BeposTHOCTH, 00paTuMocCTh, pactpesencHue [ nooca.

16. MapkoBcKkue mpolecchl co ckaukaMmu. Ypasaenune Konmmoroposa-demnepa.

17. VYpaBuenue JlamkeBeHa aisi UMIylbca OpOYHOBCKOW 4YacTHIlbl («mmoprieHb Panesi»). [Ipomecc
OpHireiina- YneHoeka.

18. Croxactuueckue nuddepeHuuanbupie ypaBHeHus. Croxactuueckuii — auddepenuman Hro.
[Mpumepsl croxacTrdyeckux auddepeHmnmaios.

19. CroekrpanbHoe pasloxkeHue ciaydaiHor ¢yHknuu. CranoHapHble ciydaiHble (QyHKIHH,
CHEKTPAIBbHOE YCIOBUE CTAIMOHAPHOCTH.

20. Teopema Bunepa-Xunuuna. @opmyna HaiikBucra, «O6emnblit» U «BETHON LIyM.

21. CraunoHapHbIe cly4yailHbIE MPOLIECCHI U 3PTOAMUYECKAs TEOPUs AMHAMUYECKUX CHCTEM.

Kputepun onennBanus
Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nryOokue 3HaHMS y4eOHON MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.
Onenka omM4HO (9) BBICTAaBISETCS CTYICHTY, MOKa3aBLIEMy BCECTOPOHHHUE, CHCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCLHUILIMHBI U YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
OueHka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKAa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, TNTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopomo (7) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, TPaMOTHO H TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.



Omenka xopomio (5) BBICTABISIETCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, IpaMOTHO U IO
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OmueHka yIOBIETBOPHUTENBbHO (4) BBICTABISICTCS CTYACHTY, NOKa3zaBIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHKka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJoBIeTBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[Tpu nposenennn nuddepeHpoBaHHOro 3adera olydaromiemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Omnpoc oOydwaromierocss mo OwieTy Ha JUQQEpeHIIMPOBAHHOM 3adeTe He JOJDKEH
MPEBBILATH 45 MUH.

Bo Bpems mpoBenenus audQepeHIpOoBaHHOTO 3adera OOydJalolmMecs MOTYT —IOJIb30BaThCs
POrpaMMOM JUCLUHUILINHBL, a TAKKE CIIPABOYHOM JIUTEPATYPOM, BEIYUCIUTEIBHOW TEXHUKOM U IPOY.



