degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Teopust BeposiTHOCTEN
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: ®u3nKa NEPCIEKTUBHBIX TEXHOJIOTUI: aJIbTEPHATHBHAS DJHEPTETUKA, HAYYHOE

IporpaMMHpOBaHue U (YHKIHOHAIBHBIE MaTEPUaIbI
OuzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: B.B. l'opsiiHoB, a1-p ¢us.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA
N3naraemast Teopusi ONUCHIBAET MOJEIIN CIIydaliHbIX SKCIIEPUMEHTOB. Takoro posia 3KCIEepUMEHTHI (B KOTOPBIX
HEBO3MOXKHO 3apaHee TOUHO MPEICKa3aTh Pe3yabTaT) u3ydatorcs B pusuke, OMOIOruu, TeXHuKe, GrUHaHCOBOM
CTOXaCTMYECKOM MareMaTuke U JApyrux JAucuuIUIMHaxX. JlIs MoAenupoBaHUS BBOIUTCS —IIOHATHE
BEpOSTHOCTHOIO MpocTpaHcTBa, npemioxkennoe A.H.KommoropoBeiM Ha ocHoOBe o0mieil Teopun Mepwl. B
Kypce paccCMaTpUBAaeTCsl psiJi KJIACCHYECKMX IPUMEpPOB M MOKa3blBaeTCs, Kak (opMaibHble 0000IIeHUS
OTPaKaIOT €CTECTBEHHBIC CBOIMCTBAa 4acCTOT HAOMIONAEMBIX (B MPUMEPHO OJMHAKOBBIX YCIOBHSIX) COOBITHH.
Hapsiny ¢ 5sneMeHTapHbIMM CBOMCTBAMHM BEpPOSTHOCTM U HE TOJBKO B paMKaX KOHEYHOIO YHUCIIa
PaBHOBEPOSITHBIX MCXOIOB yCTaHABIMBAIOTCS (popMysa MONHON BeposTHOCTH U (hopmyna baiieca. bonbiioe
BHUMAaHUE yAEJSeTCs IPUMEpaM, [103BOJISIOIIUM Pa3BUBAaTh BEPOSTHOCTHYIO HHTYULIMIO, HAIIpUMED, A€TaIbHO
paccmarpuBaetcst cxema beprymnmu. IIpu 3ToM ompenensercs HE3aBUCHMOCTb COOBITHH, a TakXKe CHUCTEM
COOBITHI.
Oco0yto poib UrpaeT MOHSATHE CITYYaliHOW BETHYUHBI KaK “U3MEPUMON (PYHKIIUHU ITEMEHTAPHBIX HCXOJI0B”,
a TaKKe MOHATHE ee paclpeneieHus. BBomsATCs OCHOBHBIC BUIBI TUCKPETHBIX M aOCONIOTHO HETPEPBIBHBIX
pacmpeneneHuil Takue, Kak paBHOMEpHOe, OMHOMHajibHOe, [lyaccoHa, sKCIOHEHUMAIbHOE, HOPMAIbHOE H
apyrue. C momoinbeio uHTerpana Jlebera ompenensioTcs BajKHbIC YHMCIOBBIC XapAKTEPUCTHKU CIydalHBIX
BEJIMYMH: MaTeMaTHYECKOe OXHJaHHe W nucnepcus. JlokaspiBaeTcs psll BaKHEHIINX NPEACIbHBIX TEOpEM,
CNIpaBEIJIUBBIX IIPHU OINPEIEICHHBIX YCIOBHAX JUIA IOCIEIOBAaTEIbHOCTEH (HE3aBUCHMBIX) CIIy4YaiHBIX
BeanuuH. K HUM OTHOCSTCS BapuaHTHl 3aKOHA OONBIIUX YHMCEN M LEHTPAIbHOW MpenenbHO Teopemsl. s
3TOTO YCTAHABIMBAETCS HepaBeHCTBO UeOblmeBa, paccMaTpUBAIOTCS pa3IMYHbIE THIIBI CXOJUMOCTHU
CIly4allHBIX BEJIMYHMH, a TaKKe MPHUMEHSETCS ammapar XapakTepucTHYecKuxX (QyHKUuH (mpeoOpa3oBaHUi
®ypbe). Hekoropeie pe3ynbraTsl Jat0TCs U IS MOJIeIIeH, OTIMCHIBAEMBIX CITydalfHBIMU BEKTOPaMHU.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

* (QopmupoBanue 0a30BbIX 3HAHMUN MO TEOPUU BEPOATHOCTEH IS AajbHEHILIETo HCIOJIb30BAHUS B
IOpyrux o0nacTsX MareMaTuky, €CTeCTBEHHOHAYYHbBIX U TYMAaHUTAPHBIX TUCLUILIMHAX;

° (I)OpMI/IpOBaHI/IG MaTeMaTHu4eCKOn KYJIBTYPbI U UCCIICAOBATCIIbLCKUX HABLIKOB,
¢ OBJIaaACHUC MCTOJaMHU aHaJIhn3a CHy‘IaﬁHLIX SIBIICHUH 1 Ipo1ECCCOB.

33]13‘[1/[ JAUCHUIIINHBI

*  npuoOpereHHe OOyYaIOIIMMUCS TEOPETUYECKUX 3HAHUH, CBSI3aHHBIX C AKCHOMATHKOW TEOPHH
BEPOSITHOCTEH U €€ IPUMEHEHUIMY;

¢ YMCHHEC pacClio3HaBaThb U BBIACIIATH BEPOATHOCTHBIC 3aKOHOMCPHOCTH,

. cBOOOJHOE BIIAJCHHE OCHOBHBIMH HOHSATHUSMH (BEPOSTHOCTHOE NPOCTPAHCTBO, CllydaiHas
BEJIMYMHA, HE3aBUCUMOCTh W T.JI.), (opmyramu (TONHOW BeposiTHOCTH, baiieca um 1p.)
KkjaccuueckumMu cxemamu (bepHymm, nonmHoMuaIbHOM U Ap.);

¢ 3HAHUC OCHOBHBLIX TCOPCM (SaKOHBI OONBIINX YUCCll, HICHTpaJibHasd NMPCACIbHAas TCOpCeMa U ,I[p) nu
rpaHUulbl UX TPUMEHUMOCTH,

*  Pa3BUTHE TEOPETUKO-BEPOSATHOCTHON MHTYULMM, T.€. YMEHHUSA CTPOMTh MATEMAaTUUYECKHE MOAEIH,
MPaBUIILHO OTPAKAIOIINE T€ WM WHBIE CTOPOHBI CITyYailHBIX SBJICHUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BeIJIENSSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU




VK-6.2 CnocobGeH  MIaHUpPOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHHH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAIM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HaTh:
* IIOHATHE BEPOSITHOCTHOI'O IPOCTPAHCTBA;
* OIlpeaesIeHUs] HE3aBUCUMOCTH COOBITHH M KJIACCOB COOBITHH;
. OlpesieIeHUsl CllydyallHOM BEJMYMHBl W CBSI3aHHBIX C HEH YHCIOBBIX XapaKTEpUCTHK
(MaTemMaTHYECKOE OKUAaHUE, TUCTIEPCHSL, MOMEHTEI);
* TOHATHS HE3aBUCUMOCTH CIy4alfHBIX BEJIMYNH, KOBapUALUU U KO PUIIMEHTA KOPPEIALUHY;
. OTIpelleNIecHNs] U CBOMCTBA (PYHKUMHM paclpeAcieHus, IUIOTHOCTH, MPOU3BOIsIIerd (yHKUIHMH,
XapaKTepUCTUYECKON (PyHKINY;
* BHJBI CXOOMMOCTH MOCIIEIOBATEIbHOCTEH CIyYalHbIX BEIUYUH (TIOYTH HABEPHOE, 110 BEPOSITHOCTH,
B CpelHeM KBaJpaTUUECKOM, 10 PacTIpeeNICHNUI0) U COOTHOIIECHHS MEKIY HUMH.
YMETb:
MPUMEHSTH OCHOBHBIE TEOPEMBI U (POPMYJIBL:
* (opmyny nONHON BEPOATHOCTH,
» ¢opmyny baiieca,
* TEOPEMBI CIIOKEHUSI U YMHOXKEHHUS,
* npenenbHble TeopeMsl [lyaccona u Myaspa-Jlamnaca,
* 3aKkoHBI OonbmuX uncen bepaymm, Yebbiesa 1 XuHYMHA,
* IEHTPAIBHYIO IPEACIBHYIO TEOPEMY.
BIIAJIETh:
* OCHOBHBIMU IIPUEMAMU IIOCTPOEHUS BEPOITHOCTHOTO IIPOCTPAHCTBA;
* KOMOHMHATOPHON TEXHHMKOM BBIYMCICHUS BEPOSTHOCTH M NMPHEMaMHU BBIYUCICHHS T€OMETPUUYECKUX
BEPOSITHOCTEH;
*  AHAINTUYECKHMH METOJaMHU TEOPUH BEPOATHOCTEH, CBI3aHHBIMH C IIPUMEHEHUEM MTPOU3BOIAIINX U
XapaKTepUCTHYECKUX (DYHKITHI;
* TIpUOIIKEHHBIMU METOAAMYU BBIYUCIICHUH, OCHOBAaHHBIMH Ha IPUMEHEHUHU NPEACTIbHBIX TEOPEM.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BepositHOoCTHOE MIPOCTPAHCTBO u 6 6 6
JUCKpPETHAasl BEPOSTHOCTHAS MOJEb.
) HocneHOBalTeanocm HE3aBUCUMBIX 4 4 4
UCTIBITAaHHM.
3 JluckpeTHbIE CIlydaiiHbIE BEITMYNHBI. 4 6 4
4 OOuas MOJICTb BEPOSITHOCTHOTO 6 6 5
IIPOCTPAHCTBA.
5 3akoHbl OOJBIINX YHCET M HEHTpaJbHas 6 6 6
MpeaesbHas TeopeMa.
6 Henn MapkoBa: OCHOBHBIC MOHSATUS H ) 5 3
CBOMCTBA.
7 Betpsimuecs npoueccol. 2 2




Hroro wacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. BeposTHOCTHOE ITPOCTPAHCTBO M JUCKPETHAS BEPOSITHOCTHASI MOZIETIb.

TeopeTUKO-MHOXKECTBEHHAass ~ MoAenb  coOblTuid.  OmnpenencHUE  BEPOSTHOCTH.  DJIEMEHTHI
koMOuHatopuku. Craructukn MakcBemia-bonbiivana, ®epmu-Jlupaka u  boze-DifHmTeliHa.
l'eomerpuueckre BepoOSTHOCTH. AJTeOpsl MHOXECTB U pazouenusa. llpocrelimme cBoOHCTBa
BEPOSITHOCTH Ha KOHEYHOH anredpe coObITHid. TeopeMa ciiokeHHs. YCIIOBHAS BEpOSTHOCTh. Teopema
YMHOXKEHHSI, (QopMmyaa TONHOH BeposTHocTH, (opmyna baiieca. OnpeneneHuss HE3aBUCHUMOCTH
coOBITHI U KITaccoB coObITHIA. Teopema 0 He3aBUCUMOCTH anredp, MOPOKACHHBIX Pa30HCHUSIMU.

2. ITocnenoBaTenbHOCTH HE3aBUCUMBIX HCHBITAHUH.

Cxema bepuymnu. BeposTHOCTHOE TpOCTpaHCTBO, ONMCHIBamomiee cxemMy bepHymui, u
OouHoMHanbHOE pacmpenencHue. [lpenenvHbie  Teopembl Ilyaccoma wu  Myaspa-Jlamnaca.
ITonmmHOMMANIBHAA CXeMa ¥ OJIMHOMHUAIBHOE pacpeesIeHuE.

3. I[I/ICerTHLIC CJ'Iy‘-IaﬁHBIe BCJIIMYHUHBI.

WNuaukatopsl cOOBITHH M MX CBOWMCTBA. 3aKOHBI paclpeieicHUs TUCKPETHBIX CIyYailHbIX BEITUYWH.
Omnpexnenenne U CBOWCTBA MaTeMaTHYECKOTO OKUIAHHUSA W Auciiepcuu. Llenounciennsie ciyvyaiHbie
BEJINYMHBI ¥ IPOU3BOAAIINE (YyHKIINH.

4. O0mas Mozieb BEpOSITHOCTHOTO TIPOCTPAHCTBA.

[locnenoBareIbHOCTH MHOXKECTB, BEPXHUH W HWKHUK mpenensl. Curma-aareOpsl MHOMKECTB.
CueTHas aJAUTHUBHOCTb M HENPEpBIBHOCTh (pyHKIMM MHOXecTB. OOIiee ompeneneHue ciaydaitHON
BEJIMYUHBI, (PYHKIMS paclpelneneHusi U IUIOTHOCTh. ANNPOKCHMMALMOHHAs TeopeMa H oOliee
OIIpEelIeJIEHUe MaTeMaTUYeCKOro OXWJaHWs. BbluucieHne MareMarudyeckoro OXHUAAHUS U
mucriepcud.  COBMECTHOE — paclpefefieHHe W HE3aBUCHUMOCTh  CIy4alHBIX  BEJIMYMH.
MynbTHIIMKaTUBHOE CBOWMCTBO MareMaTHueckoro oxwuganus. Kosapuammsa u  kodhuuIUEHT
KOppEJSLHUY, KOBapUAMOHHAs MaTpULa. 3a1a4a JIMHEHHOTO OLICHUBaHUSI.

5. 3aKOHBI OOIBIINX YUCEIT U OCHTpAJIbHAA IMPEACIIbHAA TCOpCMaA.

HepaBenctBo YeObimeBa. 3akoH Oonpmux uncen B ¢opme bepuymm u dopme UYeOwimesa.
Omnpenenenre W CBOMCTBa XapakTepucTHUecKUX (yHKIuH. XapakrepucTrueckne (yHKIMU
HEKOTOpBIX pacrpeneneHuil. Gopmyna obpalieHrs U TeopeMa cxoauMocTh (0e3 0Ka3aTenbCTBa).
Buapl cxoguMocTy OCIeq0BaTeIbHOCTEN CllydallHbIX BEIUYMH. LleHTpanbsHas npenenbpHas Teopema.
3akoH OombIIMX yrcen B popMe XUHUUHA.

6. Ilenu MapkoBa: OCHOBHBIE TIOHATHS U CBOMCTBA.

MapkoBcKasi 3aBUCHMOCTh WCHBITaHHHA. IlepexomgHble BEPOATHOCTH M CTOXAaCTUYECKHE MAaTpPHIIBI.
Teopema 0 npeneIbHBIX BEPOSITHOCTSIX.

7. BeTBd1uecs: IpoLecChl.




Mopnens Tansrona-Barcona u kiaccudukanus BeTBSIIMXCA MporeccoB. Teopema o cymme
CIly4alHOTO YHClla CIy4YalHBIX BENIWYMH. BeposTHOCTH BBIPOXKIECHUS TIpolecca U €€ CBSI3b C
KJaccuukanuei mpoueccos.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, OCHAIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. CoopHUK 3a/1a4 110 Teopuu BeposiTHOCTel [ Teket] : yued. mocob aiist By3oB / A. M. 3yOkoB, b. A.
CesactbsiHOB, B. I1. YuctsakoB .— 2-e uzz. ucmp. u gorm. — M. : Hayka, 1989 — 319 c.

[upses, A. H.
Bepostaocts [Teker]. B 2 T. T. 1. DnemenTtapHas Teopus BepoaTHOCTEH. Maremarnieckie 0CHOBaHUS.
[IpenenvHbIe TeopeMsl : yueOHUK 1t By30B / A. H. Illupsies

CeBacThsaHOB, b. A.
Kypc Teopuu BeposiTHOCTE# 1 MareMarndeckoi cratuctuku [ Tekcr] : [yue6. mocobue anst By308B] / b.
A. CeBactbsiHOB .— M. ; xeBck : UH-T KOMIIBIOTEPHBIX

3axapos B.K., CeBactpsinoB b.A., Unctaxos B.I1.
Teopus BeposiTHOcTel.— M.: Hayka, 1983.— 160 c.

Yuctaxos, B. I1.

Kypc teopun BepositHOocTeit [ Teker] : yueb. mocodue ans By3oB / B. I1. UnctsikoB .— 7-e u3j., ucnp. —
M : JIpoda, 2007 .— 253 c. — (Briciiee obpazoBanue). - bubmuorp.: ¢. 248. - [Ipenm. ykas.: c.
249-250. - 5000 »x3. - ISBN 978-5-358-03022-0 (B iep.) .

JomnonHurensHas aureparypa
1. Teopust BeposTHOCTEH, ClTydaiiHbIE MMPOIIECCHI U MaTeMaTHIecKast cTaTucTrKa [ TekcT] : yueOHuK aiist
By30B / }O. A. PozanoB .— 2-e¢ m3x., non. — M. : Hayka, 1989 .— 312 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.math.mipt.ru

http://lib.mipt.ru

http://www.exponenta.ru — 00pa3oBaTeIbHbBII MAaTEMaTHUCCKUN CAMT.

http://mathnet.ru — obmepoccuiickuii MaTeMaTH4ecKHi MOpTaJl.

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe).

http://benran.ru —6nbnMMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.
http://www.i-exam.ru — eauHbIi opTan MHTEpHET-TECTHpOBaHUS B cpepe 0Opa3oBaHHUS.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekunoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTALUN.

B npouecce camocTosATENbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



[IpuBeneHs! B exKeroHo pazpabaTbiBacMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: dusuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI
®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2

KBaJIMpUKALUS: GakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpadoTunk: B.B. lopsiiHoB, 1-p ¢u3.-mart. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AUCIUTUIMHBL « TeopHst BEPOSITHOCTEM» 00yJatoNUiics JOIKEH:

3HATb:

* TIOHSATHE BEPOSITHOCTHOI'O IPOCTPAHCTBA;
* OIlpeaesICHUs] HE3aBUCUMOCTH COOBITHH M KJIACCOB COOBITHH;
. OlpesieIeHUsl ClIlydyallHOM BEJWYMHBl W CBSI3aHHBIX C HEH YHCIOBBIX XapaKTEpUCTHK
(MaTemMaTHUECKOE OKUAaHUE, TUCTIEPCHSL, MOMEHTEHI);
* TIOHATHS HE3aBUCUMOCTH CIy4alfHBIX BEJIMYNH, KOBapUALUU U KO PUIIMEHTA KOPPEIALUHY;
. OTpeleNiecHNs] M CBOMCTBA (PYHKUIMHM paclpeAcieHus, IUIOTHOCTH, MPOU3BOIsIIerd (yHKUHMH,
XapaKTepUCTUYECKON (yHKINY;
* BHJBI CXOOMMOCTH MOCIIEIOBATEIBHOCTEH CIyYalHbIX BEIMYUH (TIOYTH HABEPHOE, 110 BEPOSITHOCTH,
B CpelHeM KBaJpaTUUECKOM, 10 pacTpeeNICHNUI0) U COOTHOIIECHHS MEKIY HUMHU.

YMeThb:

MPUMEHSTH OCHOBHBIE TEOPEMBI U (POPMYJIBL:
* (opmyny nONTHON BEPOATHOCTH,
» ¢opmyny baiieca,
* TEOPEMBI CIIOKEHUSI U YMHOXKEHHUS,
* npenenbHbIe TeopeMsl [lyaccona u Myaspa-Jlamnaca,
* 3aKoHBI OonbmuX uncen bepaymm, Yebbiesa 1 XuHYMHA,
* IEHTPAIBHYIO IPEACIBHYIO TEOPEMY.
BJIaJeTh:
* OCHOBHBIMU IIPUEMAMU IIOCTPOEHUS BEPOITHOCTHOTO [IPOCTPAHCTBA;
* KOMOHMHATOPHON TEXHHMKOHM BBIYMCICHHS BEPOSTHOCTH M NMPHEMaMHU BBIYUCICHHS T€OMETPUUYECKUX
BEPOSITHOCTEH;
* AHAJINTUYECKHMH METOJaMHU TEOPUH BEPOATHOCTEH, CBI3aHHBIMH C IIPUMEHEHUEM MTPOU3BOIAIINX U
XapaKTepUCTHIECKUX (DYHKITHI;
* TpUOIIKEHHBIMU METOAAMYU BBIYUCIICHUH, OCHOBAaHHBIMH HA IPUMEHEHUH NPEACTIbHBIX TEOPEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJh OCYIIECTBISICTCS HAa OCHOBe OaymbHO-peiiTmHroBoii cuctemsl (bPC) omenkun
3HaHMM T0 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIbHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHBIE O
MOCEMNIAeMOCTH U TEKYIEH YCIeBaeMOCTH BHOCSTCS MPENOJaBaTeNisIMU B CHEIHAIbHBIE KYPHAIBl U
yuntsiBatorcs B bPC.




Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHUH OCYLIECTBISIETCS B TEYCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJaddl JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BONPOCH! IPENOAaBaTeNs M HAMKMCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHHWS KOHTPONBHOW palbOTHI HENb3s IOJb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB IS An(-3a4eTa:

1. Haiitu nambornee BeposATHOE YHCIO BBHIMAJCHHH B cymMme 4-X O4KOB Tpu 83 OpocaHUsiX JBYX
UTPANBHBIX KOCTEH.

2. OpHoTHUITHBIE TPUOOPHI BBIITYCKAIOTCS TpeMs 3aBoAaMu. [IepBrIii 3aB0J BBIITYCKAET MOJIOBUHY BCEH
MPOIYKIUH, BTOPOH TPETh U TPETHI OCTANBHYIO YacTh. BEpPOSITHOCTH TOTO, YTO MPUOOP, BHIMYIICHHBIN
MEPBBIM 3aBOAOM, MpopaboraeT Oe3oTkazHO Oojee Tpex jyer pasHa 0,7. s BToporo 3aBoja 3Ta
BeposiTHOCTH paBHa 0,6, a ans Tperbero 0,5. KakoBa BEpOSTHOCTh TOTO YTO B3STHIA Hayaady HMpuOOp
npopaboraeT 6ojee Tpex JeT?

3. B rpynne u3 30 ctynenroB 10 oiMyHHKOB, 15 XOopommx CTyneHTOB U 5 cinabbix. OTIMYHUK NPU
TECTUPOBAHUH C BEPOATHOCTHIO (0,7 TOITy4YaeT «OTIMYHO», C BEpOATHOCTHIO 0,2 — «XOpouo» U C
BeposTHOCTRIO 0,1 — «yZOBIETBOPUTENHHO». XOPOIMIMH CTYASHT TMOMy4aeT 3TH K€ OLCHKH C
BepositHocTsiMu 0,5; 0,3 m 0,2, coorBercTBeHHO. Cnalblii CTyAEHT MOTy4YaeT OICHKH «XOPOIIOY,
«YJIOBJIIETBOPUTEIBHO» U «HEYIOBJIETBOPUTENBHO» ¢ BeposTHOCTAMU 0,3; 0,5 n 0,2, COOTBETCTBEHHO.
ITpu artecramuu By3a M3 TIPyIIbl BBIOMpAETCS Ui TECTHPOBAHMS CTYACHT CIy4alHBIM OOpa3oM.
KakoBa BepOsSITHOCTH TOTO, YTO B TECTUPOBAHWU NPUHUMAJ ydacTHe OTIMYHUK, €CIH ObUIa MOJIydeHa
OIIEHKA «XOPOIIIO»?

4. I1aTb CTYAEHTOB HE3aBUCHMO JPYT OT Jpyra KyHHJId OWJIETH Ha MOe3[, B KOTOPOM CEMb BaroHOB.
KakoBa BepOosITHOCTB TOTO, UTO BCE OHU NONAAYT B Pa3HbIE BArOHBI?

5. JlBa KJIMEHTa JOJDKHBI IO3BOHUTH B YNPABIIAIOLIYIO KOMIAHUIO ¢ 9 10 12 yacoB, HE3aBUCUMO JIPYT
ot apyra. OgHoMy U3 HUX noTpedyeTcs 1 pasroBopa 10 MuHyT, a BropoMy — 15. HaiiTi BeposiTHOCTB
TOI0, YTO HU OJIMH U3 HUX HE IIO3BOHUT BO BPEMs pa3roBopa Apyroro.

6. B xopoOke 5 Genbix, 10 yepHbIX U 5 KpacHBIX ImapoB. Tpoe Mo odepenn M3BICKAIOT HIaphl 10 TEX
Mop, TIOKa y OJHOTO U3 HHUX HE MOSBUTCS Oenblii map. ITOT UTpoK cuuraercs nodenutenem. Kakosa
BEPOSITHOCTh BBIUIPHIILIA BTOPOrO HIPOKA, €CIM IOC]Ee KaKJOW IOMNBITKM IIap BO3BpallaeTrcs B
KOpOOKy?

7. B uynane Haxomutcsi n nap 60TuHOK. M3 HUX ciydvaitHO BeIOMpatoT 2r 6oTuHOK (2r < n). Kakosa
BEPOSITHOCTh, YTO CPEAHM BBIOPAHHBIX OOTHHOK: a) OTCYTCTBYIOT MapHbIE; 0) MMEETCs POBHO OJHA
KOMIUIEKTHAs 11apa; B) UMEETCS POBHO JBE KOMIIJIEKTHbIE

napsi?

Kpurepun onennBanus
Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOyYalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omim4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHbl HEOOJbIINE HETOYHOCTH, KOTOpHIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4HO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATHIX PpeIleHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJNBIINE HETOYHOCTH, KOTOPbIE IIOJCe
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromEeMyCsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaracT €ro, yMeeT IPUMEHATh IOJY4YEHHbIE 3HAHHWA HA IPAKTHKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «X0po1O (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYJOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

Jud-3auer npoBOAUTCA IO UTOTAM TEKYIIEH yCIIeBAEMOCTHU CAA4YX 3aJaHUH U KOHTPOJIbHBIX BOIPOCOB,
MPEyCMOTPEHHBIX MPOrpaMMON JTUCIMIUIMHEI, ¢ ydeToM HaOpaHHBIX o4koB 1o BPC. Ilpu Habope
konruecTBa 0ukoB BPC He MeHbIlIe OPOrOBOTO CTYACHTY CTaBUTCS IU(-3a4eT.

IIpu mpoBeneHMM YCTHOrO ompoca oOydaromeMmycsl NMpefocTaBisercs | acTpOHOMHYECKHH 4yac Ha
noaroroBky. Ompoc oOydaromierocss Ha YCTHOM OOpOCe HE JODKEH MpPEBBIATh  JIBYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpems mpoBeleHHS YCTHOTO oIpoca 0Oydaroliuecs MOTYT I0Jb30BaThCsl TOJBKO IMPOTpaMMOi
JUCIUTUINHEIL.



«COINACOBAHO»
[TpopexTop no y4ebHoit paboTe 1 TOBY30BCKOM TOJTOTOBKE

A. A. BopoHosn
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baibHO-pEeHTHHIOBasI CUCTEMA OLICHKH 3HAHUN CTYJACHTOB

JucuurimHza: Teopust BeposTHOCTEH, 2 Kypc, 3 ceMecTp, TudhepeHIupOBaHHbIHN 3a4eT
Kadenpa: BBICILIEH MaTEMAaTUKHU
Ne Buj 3ansarui Cymma
0aj10B
1. | KontponbHas pabota Ne 1 o cnaue 1 3amanus 0-9
2. | KontponsHas padota Ne 2 1o caade 2 3agaHus 0-9
4. | 3aganue No 1 (TeTpanp U ee 3anuTa) 0-3
5. | 3aganue Ne 2 (TeTpajp U ee 3aluTa) 0-3
7. | IIpoBepka TeopeTndeckux 3HaHUN (He Oosiee TPEX JTEKIIMOHHBIX 0-3
KOHTPOJIbHBIX )
8. | PaboTa Ha cemuHapax 0-3
9. | KoHTponpHBIii onpoc 0-70
HUTOI'O 0-100

CootBercTBHEe MexXKaAy cymMMmoii 0amioB BPC u HTOroBoii akaxeMu4ecKkoil ycnmeBaeMOCTbIO
(UTOrOBOM OLIEHKOIT)

banasl BPC OneHkn

93 -100 10

86 — 92 9 OTJIMYHO

79 -85 8

72-78 7

65-71 6 Xopomio

58 - 64 5

51-57 4

44 — 50 3 y,Z[OB.HeTBOpI/ITeJIBHO
31-43 2

0-30 1 HEY/I0BJIETBOPUTEIHHO

Pernamenr npunsartus moMammHux 3agaHuii M OPOBEAEHMS DK3aMeHA OINPENessIeTcs
«ITono>kxeHreM O TEKYIeM KOHTPOJIE YCIEBAEMOCTU U MPOMEKYTOUHOM aTTECTAllMU CTYJIEHTOB
Ha Kadeape BBICIICH MaTEMaTHKI.

3aB. kadenpoii I'.E. lBaHoB




