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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Teopust BeposiTHOCTEN
110 HANPABJICHUIO: IIporpaMMHast HHKECHEPHUS
Npo(puIb NOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BBICIIAS IIKOJIA TPOTPAMMHOI HWH)KCHEPHH
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 12 gac.
Bcero gacos: 72, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: B.B. T'opsiiinoB, a-p ¢uz.-mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl Beiciierd maremaruku 11.04.2023



AHHOTANMA
W3naraemast Teopus ONUCHIBAET MOJIENH CIIy4aliHBIX 3KCIIEPUMEHTOB. Takoro poja sKCIEpUMEHTHI (B KOTOPBIX
HEBO3MOXKHO 3apaHee TOYHO NPEeAcKa3aTh pe3ysbTar) U3yvyaroTcs B (u3MKe, OMOJIIOTHH, TEXHUKE, (PUHAHCOBOM
CTOXaCTMYECKOM MareMaTuke U JApYrMX JuCUUIUIMHAX. JljIs MOJENupoBaHMsl BBOAMTCSA IOHATUE
BEPOSITHOCTHOTO TpocTpaHcTBa, npemioxkenHoe A.H.KomMoropoBeiM Ha ocHOBe o0miedi Teopun Mepbl. B
Kypce paccMaTpuBaeTcsi psiji KIACCHYECKHX IPHMEPOB U IIOKa3bIBAETCS, Kak (opMaibHble 0000IIEHUS
OTPaKaIOT €CTECTBEHHBIC CBOICTBAa YaCTOT HAOMIONAEMBIX (B MPUMEPHO OJMHAKOBBIX YCIIOBHAX) COOBITHH.
Hapsinty ¢ »sneMeHTapHbIMM CBONCTBAMM BEPOATHOCTH M HE TOJIBKO B paMKaXx KOHEYHOIO 4ucia
PaBHOBEPOSITHBIX MCXOIOB yCTaHABIMBAIOTCS (popMysa MONHON BeposTHOCTH U (hopmyna baiieca. bonbiioe
BHUMAaHUE yAEJSeTCs IPUMEpaM, [103BOJISIOIIUM Pa3BUBAaTh BEPOSTHOCTHYIO HHTYULIMIO, HAIIpUMED, A€TaIbHO
paccmarpuBaeTcs cxema bepaymim. Ilpu sTOM onpeznenseTcss HE3aBUCUMOCTh COOBITHH, a TaKXe CHCTEM
COOBITHI.
Oco0yto poib UrpaeT MOHSATHE CITYYaliHOW BETHYUHBI KaK “U3MEPUMON (PYHKIIUHU ITEMEHTAPHBIX HCXOJI0B”,
a TaKKe TOHATHE ee paclpeneseHus. BBOAITCS OCHOBHbIE BH/bI JUCKPETHBIX M aOCOJIIOTHO HETPEPBIBHBIX
pacmpeneneHuil Takue, Kak paBHOMEpHOe, OMHOMHajibHOe, [lyaccoHa, sKCIOHEHUMAIbHOE, HOPMAIbHOE H
apyrue. C momorpio uHTerpana Jlebera ompenensioTcsi BaKHbIE YHCIOBBIE XapaKTEPUCTHKH CIIyYalHBIX
BEJIMYUH: MaTeMaTHYECKOe OXHJaHUE W nucnepcusi. JlokaspBaeTcs Pl BaKHEHIIMX MpPEACIbHBIX TEOPEM,
CIPAaBEMJIUBBIX IIPU ONPENEICHHBIX YCIOBUSX Ul IIOCJIENOBaTeIbHOCTEH (HE3aBUCHMBIX) CIlydalHBIX
BeanuuH. K HUM OTHOCATCS BapHaHThl 3aKOHA OOJBIIMX YMCEN M LEHTPaJbHOM HpeAenbHOU TeopeMbl. Jis
3TOTO YCTAHABIMBAETCS HEpaBeHCTBO UYeOblIeBa, pacCMaTPUBAIOTCS PA3IUYHBIC THIBI CXOIUMOCTH
CIly4allHBIX BEJIHMYHMH, a TaKKe MPUMEHSACTCS anmapar XapaKTepHUCTU4ecKuX (QyHKOu (mpeobpazoBaHMit
®ypbe). Hekoropeie pe3ynbraTsl Jat0TCs U IS MOJIeIIeH, OTIMCHIBAEMBIX CITydalfHBIMU BEKTOPaMHU.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (hopmupoBanne 06a30BBIX 3HAHHMH MO TEOPUU BEPOSTHOCTEH AJS NAJIBHEHIIEro HCIIOIb30BaHMS B
IOpyrux o0nacTsX MareMaTuky, €CTeCTBEHHOHAYYHbBIX U TYMAaHUTAPHBIX TUCLUILIMHAX;

- (I)OpMI/IpOBaHI/IC MaTeMaTHu4eCKOn KYJIBTYPbI U UCCIICAOBATCIIbLCKUX HABLIKOB,
- OBJIaICHUC METOAAMH aHaJIn3a CJ'Iy‘IaﬁHLIX SIBIICHUU 1 IpoLECCCOB.

33]13‘[1/[ JAUCHUIIINHBI

- mpuobpereHne oOydyalOMMMUCS TEOPETHUECKUX 3HAHWH, CBA3aHHBIX C AaKCHOMAaTHKOH TEOpHH
BEPOSITHOCTEH U €€ IPUMEHEHUIMY;

- YMCHHE pacCliO3HaBaTh U BBIACIIATH BEPOATHOCTHBIC 3aKOHOMCPHOCTU,

- cBOOOHOE BIIaJICHHE OCHOBHBIMH MOHSATHSIMHU (BEPOSITHOCTHOE IIPOCTPAHCTBO, CIydaiHas BeJIHMYMHA,
HE3aBUCUMOCTH U T.71.), hopMmynaMu (TIOITHOM BeposiTHOCTH, baiieca u JIp.) M KIIACCHYECKUMHU CXEMaMHU
(bepuymnnu, MOTMHOMHAILHON U 1IP.);

- 3HAaHHUC OCHOBHBLIX TCOPCM (BaKOHLI OOJIBIIINX YuCCJI, ICHTpaJIbHAA IMPCACIIbHAA TCOpEMa U ,Z[p) nu
rpaHUulbl UX TPUMEHUMOCTH,

- pa3BUTHE TEOPETUKO-BEPOSITHOCTHOW MHTYMLIMHU, T.€. YMEHMs CTPOUTh MaTeMaTHYECKUE MOJEIH,
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, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
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'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU




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

VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZBEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BATh MMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

YMETb:

- IIOHSITHE BEPOSITHOCTHOI'O [IPOCTPAHCTBA;
- OTpesieTIeHNs] HE3aBUCUMOCTH COOBITHH U KIIaCCOB COOBITHIA;
- OTpeJieNIeHHs CITy4aiiHOM BEJITMUYMHBI U CBSI3aHHBIX C HEHl YMCIIOBBIX XapaKTePHCTHK (MaTeMaTH4eckoe

OXXUAaHUC, TUCIICPCUs, MOMGHTBI);

- IOHATHS HE3aBHCUMOCTH CITy4ailHbIX BEJIMYMH, KOBapHALUH U KO3 UIeHTa Koppesiuu;
- OmpeAeNieHUs W CBOWCTBa (PyHKIMM paclpenesieHus, IUIOTHOCTH, MpOW3BoIsIeld (yHKUIUH,

XapaKTepUCTUYECKON (PyHKINY;

- BUJIbI CXOIMMOCTH IIOCJICAOBATEIBHOCTEH CITydailHBIX BEIUYMH (TIOYTH HABEPHOE, [0 BEPOATHOCTH, B
CpeIHEM KBaJpaTHYECKOM, 10 Paclpe/leIeHUI0) U COOTHOLIEHUS MEXAY HUMU.

- IPUMCHATH OCHOBHBLIC TCOPCMbI U (l)OpMYJ'IBIZ

- (hopMyITy TIOJTHOH BEPOSITHOCTH;
- opmymny baiieca;
- TEOPEMBI CIIOKEHHSI U YMHOKECHUS;

- npeaeneHble TeopeMsl [Iyaccona n Myaspa-Jlamnaca;
- 3aKOHBI OonbIIHX yucen bepaymm, YeObimesa n XMHUNHA,

- ICHTPAIbHYIO NPEAEITBHYIO TEOPEMY.

BJIAJIETh:

- OCHOBHBIMHM IIpUEMaMH ITOCTPOEHUS BEPOSITHOCTHOI'O IPOCTPAHCTBA;
- KOMOMHATOPHOW TEXHUKOH BBIYMCIICHHS BEPOSTHOCTH M NMPUEMAMU BBIUYMCIICHUS T€OMETPUYECKUX

BEPOSITHOCTEH;

- AHAJIMTUYCCKUMHU MCTOAAMU TCOPHUU BepOHTHOCTeﬁ, CBA3aHHBIMU C MPUMCHCHUCM HPOU3ZBOAAIINX U

XapaKTepUCTHYECKUX (DYHKITHI;

- HpI/I6JII/I)KeHHI>IMI/I METOAAMH BLI‘II/ICHCHI/II\/’I, OCHOBAHHBIMU HAa NIPUMCHCHHU IMPEACIIBHBIX TCOPCM.

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 MPOCTPAHCTBO u 6 6 )
JUCKpPETHAasl BEPOSTHOCTHAS MOJEb.
) HocneHOBalTeanocm HE3aBUCUMBIX 4 4 |
UCTIBITAaHHM.
3 JluckpeTHbIE CIlydaiiHbIE BEITMYNHBI. 4 6 2
4 OOuas MOJCITb BEPOSITHOCTHOT'O 6 6 )
IIPOCTPAHCTBA.
5 3aKoHBI OOJBIINX YUCET U LEHTpaJIbHAs 6 6 |
MpeaesbHas TeopeMa.
6 Lenn MapkoBa: OCHOBHBIE MOHSTHA U ) 5 )
CBOMCTBA.
7 Betpsimuecs npoueccol. 2 2




Hroro wacos 30 30 12
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 72 yac., 2 3a4.en.

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

Cemecrtp: 3 (OceHnwii)

1. BeposTHOCTHOE ITPOCTPAHCTBO M JUCKPETHAS BEPOSITHOCTHASI MOZIETIb.

TeopeTHKo-MHOXKECTBEHHAass ~ MoAenb  coObituid.  OmpenesnieHHe  BEPOSTHOCTH.  DJIEMEHTHI
koMOuHatopuku. Craructukn MakcBemia-bonbiimana, ®epmu-/lupaka u  boze-DitHmTeliHa.
l'eomerpuueckue BeposSTHOCTH. AureOpsl MHOXeCTB u  pa3Ouenus. Ilpocteiimme cBoiicTBa
BEPOSITHOCTH Ha KOHEUHOMU anredpe coObiThii. Teopema croxkeHus. YCIOBHas BEpOsATHOCTL. Teopema
YMHOXKEHUSI, (QopMmyna NONHOH BepoaTrHocTH, (opmyna baiieca. OnpeneneHuss HE3aBUCHUMOCTH
coOBITHI U KITaccoB coObITHIA. Teopema 0 He3aBUCUMOCTH anredp, MOPOKACHHBIX Pa30HCHUSIMU.

2. ITocnenoBaTenbHOCTH HE3aBUCUMBIX HCHBITAHUH.

Cxema bepuymnu. BeposTHOCTHOE TPOCTPaHCTBO, ONHMCHIBamoIiee cxemy bepHymm, u
OuHOMHanbHOE pacmpeneienue. [lpenenbHbie  Teopembl Ilyaccoma wu  MyaBpa-Jlamnaca.
ITonmmHOMMANIBHAA CXeMa ¥ OJIMHOMHUAIBHOE pacpeesIeHuE.

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

WNuaukatopsl coOBITHH M MX CBOMCTBA. 3aKOHBI paclpeeleHHs JTUCKPETHBIX CIyYalHBIX BEJIWYHH.
Omnpenenenne U CBOWCTBA MaTeMaTHYECKOTO OXHIAHUS M qucnepcud. Llenouncnennsle ciyyaiiHbie
BEJINYMHBI ¥ IPOU3BOAAIINE (YyHKIINH.

4. O0mas Mozieb BEpOSITHOCTHOTO TIPOCTPAHCTBA.

[locnenoBareIbHOCTH MHOXKECTB, BEPXHMH W HWXKHHUH mpenenbl. Curma-anreOpbl MHOXKECTB.
CueTHas aJAUTUBHOCTh M HEMPEPBIBHOCTH (PyHKIMU MHOXkecTB. OOliee ompesaeneHue CirydyaiHou
BEJIMYUHBI, (YHKIUS paclpeneieHus W IUIOTHOCTh. AMNNPOKCMMAIMOHHAs Teopema W ollee
OIIpEelIeJIEHUe MaTeMaTUYeCKOro OXWJaHWs. BbluucieHne MareMarudyeckoro OXHUAAHUS U
mucriepcud.  COBMECTHOE — paclpeiesieHHe W HE3aBUCUMOCTh  CIIy4YalHBIX  BEJIMYHH.
MynbTHIIMKaTUBHOE CBOMCTBO MaTreMaTruueckoro oxuganus. Kosapuammsa u ko3¢ uuueHt
KOppEJSLHUY, KOBapUAMOHHAs MaTpULa. 3a1a4a JIMHEHHOTO OLICHUBaHUSI.

5. 3aKOHBI OOIBIINX YUCEIT U OCHTpAJIbHAA IMPEACIIbHAA TCOpCMaA.

HepaBenctBo YeObimeBa. 3akoH Oonbmux uncen B ¢opme bepuymm u dopme YeObimena.
OmnpeneneHne © CBOMCTBa XapaKTEpPUCTHUECKUX (YHKIMKA. XapaKTepUCTHUYECKHE (QYHKIUH
HEKOTOpBIX pacmpenenceHuil. Popmyna obpalieHus U TeopeMa cXoauMocTH (0e3 10Ka3aTenbCTBa).
Buapl cxoguMocTy OCIeq0BaTeIbHOCTEN CllydallHbIX BEIUYMH. LleHTpanbsHas npenenbpHas Teopema.
3akoH OombIIMX yrcen B popMe XUHUUHA.

6. Ilenu MapkoBa: OCHOBHBIE TIOHATHS U CBOMCTBA.

MapkoBcKasi 3aBUCHMOCTh UCHBITAaHMNA. [lepexofHble BEPOATHOCTH M CTOXACTUYECKHE MATPHILIBL.
Teopema 0 npeneIbHBIX BEPOSITHOCTSIX.

7. BeTBd1uecs: IpoLecChl.



Mopnens Tlanprona-Barcona u xmaccudukamusi BETBALIMXCS MPOLECCOB. TeopeMa O CyMMe
CIly4yalHOTO YHClla CIy4YalHBIX BEJIWYMH. BeposSTHOCTH BBIPOXKIECHHUS Ipolecca U €€ CBI3b 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.

2. BepositHocTs [Teker]. B 2 1. T. 1. DnemenTapHas Teopus BepoITHOCTEH. Maremaruyeckue
ocHoBanus. [IpenenpHbie Teopemsbl, yaeOHUK /i By30B / A. H. upses, M., Uzn-so MITHMO, 2007,
2011

3. Kypc Teopun BeposITHOCTEH W MaTeMaTu4eckoi ctatucThku [Teker] : [yue0. mocobue st By3oB] / b.
A. CeBactbsiHOB .— M. ; VxeBck : IH-T KOMIIBIOTEPHBIX HcchenoBanuii, 2004 .— 272 c.

4. Teopus BepositHocTel [Teker] : yueOnuk ams By3os / B. K. 3axapos, b. A. CeBactbsiHos, B. I1.
UuctsakoB .— M. : Hayka, 1983 .— 160 c.

5. Kypc Teopuu BepositHocTei [Tekct] : yue6. mocobue st By3oB / B. I1. UncTsikoB .— 7-€ u3., uerp.
— M : [Ipoda, 2007 .— 253 c.

JomnonHutenbsHas auTeparypa
1. Teopus BepoATHOCTEH, Clly4yaiiHbIe MPOLIECCHI M MaTeMaTHuecKas cTaTucTuka [Tekct] : yueOHuK asist
By30B / FO. A. Po3anoB .— 2-e u3n., nom. — M. : Hayka, 1989 .— 312 c.

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

http://www.math.mipt.ru

http://lib.mipt.ru

http://www.exponenta.ru — 00pa3oBaTeIbHBI MaTEMaTUIECKHUIA CaHT.

http://mathnet.ru — obmepoccuiickuii MaTeMaTHYeCKUI MOPTal.

http://www.edu.ru — ¢penepanpubiii mopran «Poccuiickoe oOpazoBaHue.

http://benran.ru —6ubnmnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.
http://www.i-exam.ru — equnblil nopran MHTepHET-TeCTHPOBaHUS B chpepe 0Opa3oBaHMUs,.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTAlUN.

B nporiecce caMocTosTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

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

[IpuBeneHs! B e3KeroHO pazpabaThIBAEMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: B.B. TI'opsiiHoB, a1-p ¢u3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

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
3a1auu

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

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

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL « TeopHst BEPOSITHOCTEM» 00yJatoNUiics JOIKEH:

3HATb:

- IIOHSITHE BEPOSITHOCTHOI'O [IPOCTPAHCTBA;
- OTpesieTIeHNs] HE3aBUCUMOCTH COOBITHH U KIIaCCOB COOBITHIA;
- OTpeJieNIeHNs CITy4aiiHOM BEJTMYMHBI U CBSI3aHHBIX C HEHl YMCIIOBBIX XapaKTePHCTHK (MaTeMaTH4eckoe

OXUAaHUC, TUCIICPCUs, MOMGHTBI);

- IOHATHSA HE3aBHCUMOCTH CITy4aiiHbIX BEJIMYMH, KOBapHALUH U KO3 UIeHTa KOppEsAIg;
- OmpeAeNieHUs W CBOWCTBa (PyHKIMM paclpenesieHus, IUIOTHOCTH, MpOu3BoIsIeld (yHKUUH,

XapaKTepUCTUYECKON (yHKINY;

- BUJIbI CXOIMMOCTH IIOCJICAOBATEIBHOCTEH CITydailHBIX BEIUYMH (TIOYTH HAaBEPHOE, [0 BEPOATHOCTH, B
CpeIHEM KBaJpaTHYECKOM, 110 Paclpe/leIeHUI0) U COOTHOLIEHUS MEXAY HUMU.

yMeThb:

- IPUMCHATH OCHOBHBLIC TCOPCMbI U (l)OpMYJ'IBIZ

- (hopMyITy TIOJTHOH BEPOSITHOCTH;
- opmyny baiieca;
- TEOPEMBI CIIOKEHHSI U YMHOKECHUS;

- npeaeneHble TeopeMsl [Iyaccona n Myaspa-Jlamnaca;
- 3aKOHBI OombIIHX yucen bepaymm, YeObimesa n XMHUMHA,

- IEHTPAIbHYIO NPEAEIBHYIO TEOPEMY.
BJIaJeTh:

- OCHOBHBIMHM IIpUEMaMH ITOCTPOEHUS BEPOSITHOCTHOI'O IPOCTPAHCTBA;
- KOMOMHATOPHOW TEXHUKOH BBIYMCIICHHS BEPOSTHOCTHM M NMPUEMAMU BBIUYMCIICHUS T€OMETPUYECKUX

BEPOSITHOCTEH;

- AHAJIMTUYCCKUMHU MCTOAAMU TCOPHUU BepOHTHOCTeﬁ, CBA3aHHBIMU C MPUMCHCHUCM HPOU3ZBOAAIINX U

XapaKTepUCTHIECKUX (DYHKITHI;

- HpI/I6JII/I)KeHHI>IMI/I METOAAMH BLI‘II/ICJ'IGHI/II\/’I, OCHOBAHHBIMU HAa NPUMCHCHHU IMPCACIIBHBIX TCOPCM.

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

Texkymuii KOHTPOJb OCYLIECTBIISIETCS Ha OCHOBE OampHO-pelTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOSHEHUE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX Pa0OT B COOTBETCTBUU C Yy4eOHBIM IJIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYILIEH yCclIeBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELUAJIbHBIE JKypHAJbl U

yuntsiBatorcs B bPC.




Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 3a/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HaHUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE MOHATHN M YTBEPKIAEHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IOMOINBIO JPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

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

1. Haiitu nambonee BepoOATHOE YKCIO BHIMAJICHHA B CyMMe 4-X OUYKOB Tpu 83 OpocaHUsX IBYX
UTPANBHBIX KOCTEH.

2. OpHoTHUITHBIE TPUOOPHI BBITYCKAIOTCS TpeMs 3aBofaMu. 1lepBblif 3aBO BBIITyCKAaeT MOJIOBUHY BCei
MPOIYKIUH, BTOPOU TPETh U TPETHUH OCTaIBHYIO YacTb. BeposTHOCTh TOTO, U4TO MPHUOOP, BBHITYIIEHHBIN
MEPBBIM 3aBOAOM, IpopaboraeT Oe3oTka3HO Oonee Tpex JyieT paBHa 0,7. J[nsg Broporo 3aBoga 3Ta
BeposiTHOCTH paBHa 0,6, a s Tpetbero 0,5. KakoBa BepoATHOCTH TOTO YTO B3SATHIM HayJady MmpuoOop
npopaboraeT 6ojee Tpex Jet?

3. B rpynme u3 30 crynentoB 10 oTnMuHuKOB, 15 xopommx cTyaeHToB u 5 cialObix. OTIMYHUK MpH
TECTUPOBAHUHU C BEpPOATHOCTHIO 0,7 MOMydaeT «OTIAUYHO», C BeposATHOCThIO 0,2 — «Xopomo» u ¢
BepossTHOCTRIO 0,1 — «ymoBIEeTBOpUTENHHO». XOPOUIMM CTYAEHT NOJIy4daeT 3TH JK€ OLEHKH C
BepositHocTsiMu 0,5; 0,3 m 0,2, coorBercTBeHHO. Cnalblii CTYJIEHT MOJy4YaeT OICHKH «XOPOIIOY,
«YJIOBJIIETBOPUTEIBHO» U «HEYIOBIETBOPUTENBHO» ¢ BeposTHOcTAMH 0,3; 0,5 m 0,2, COOTBETCTBEHHO.
Ilpu artecranuu By3a M3 TPyNIbl BBIOMpaeTcs sl TECTUPOBAHMS CTYAEHT CIIydailHBIM 00pa3zoM.
KakoBa BepOsSITHOCTH TOTO, YTO B TECTUPOBAHMM NPUHUMAJl y4acTHE OTIIMYHUK, €CIH ObLIa MOJydyeHa
OIIEHKA «XOPOIIIO»?

4. ITaTb CTYZEHTOB HE3aBUCHMO JPYT OT Jpyra KyIWIN OWJIeTHl Ha MOe3Jl, B KOTOPOM CEMb BaroHOB.
KakoBa BeposITHOCTB TOTO, UTO BCE OHU NONAAYT B Pa3HbIE BATOHBI?

5. JlBa KJIMEHTa JIOJDKHBI [I03BOHUTH B YIPABIISIIOILYI0 KOMIIAHUIO ¢ 9 1o 12 yacoB, HE3aBUCUMO JIpyT
ot apyra. OgHoMy u3 HUX norpelyetcs 11 pasroBopa 10 MunyT, a Bropomy — 15. Haiitu BeposITHOCTD
TOI0, YTO HU OJIMH U3 HUX HE IIO3BOHUT BO BPEMs pPa3roBopa Apyroro.

6. B xopoOke 5 Genbix, 10 4epHBIX B 5 KpacHBIX 1apoB. Tpoe Mo odepean W3BJICKAOT MIaphl O TEX
TOp, MOKa y OHOTO M3 HHUX HE MOSBUTCS O€JbIi map. DTOT UTPOK cumTaercs nmodeautenem. KakoBa
BEPOATHOCTh BBIMIPBIIIA BTOPOTO HUIPOKa, €CJIM IOCJe KaXKAO0M MOIBITKM IIap BO3BpAIIAeTCs B
KOpOOKy?

7. B uynane HaxomuTcs n map 00THMHOK. V3 HHUX ciydaiiHO BbIOMparoT 2r 6oTuHOK (2r < n). Kakosa
BEPOATHOCTh, YTO CPEIH BBHIOPAHHBIX OOTWHOK: a) OTCYTCTBYIOT INapHbIe; 0) MMEETCS POBHO OJHA
KOMIIJICKTHAS 11apa; B) UMEETCS] POBHO JBE KOMITJICKTHBIE

napsi?

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIAETCS OOydaromieMycCsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HOPUHATBIX PELICHUH, HO IMpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyINEHBI HEOONbIINE HETOYHOCTH, KOTOpHIE IIOJICE
yKa3aHUsl 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yJaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT INPUMEHATh IOJyYEHHBbIE 3HAHMS Ha NPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIA, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTENIbHOCTH B U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

HuddepeHIMpoBaHHBIA 3a4€T MPOBOJUTCS MO WTOraM TEKYyIIEH YCIEBaeMOCTH CAadd 3aJaHui U
KOHTPOJIBHBIX BOIPOCOB, NMPEAYCMOTPEHHBIX MPOrPaMMON JUCIUILIMHBL, C Y4€TOM HAaOpaHHBIX OYKOB
no BPC. IIpu nabope xonuuectBa oukoB bPC He MeHbIIe TOPOroBOro CTYACHTY CTaBUTCS AU(-3aueT.
ITpu mpoBeneHHM YCTHOro ompoca oOydaromemycsi mpegocTaBiserca | acTpOHOMHYECKHH 4Yac Ha
noaroroBky. Ompoc oOydaromierocss Ha YCTHOM OOpOCe HE JODKEH MpPEBBIATh  JIBYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpems mpoBeieHHs YCTHOTO oIpoca oOydarouiecs MOTYT I0Jb30BaThCsl TOJIBKO MPOrpaMMOi
JUCHUTUIMHBI.



«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




