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PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNIUHDI

B1.0.15 Teopusa BeposATHOCTEN

1. lWUnbp v HammeHoBaHWe HanpaBfeHUst NOAroToBKM / cneunanbHOCTU:

02.03.03 MatemaTnyeckoe obecneyeHme 1 agMUHUCTPUPOBaHME MH(POPMALIMOHHbIX
cuctem

2. Mpodunb noaroToBku / cneuynanusauusa/marncrepckas nporpamma: lNpoektnposaHue
u pa3paboTtka UHPOPMaLMNOHHBLIX CUCTEM

3. Keanudmkauyusna (cteneHb) BbiNyCKHMKA: Gakanasp

4. ®opma obyyeHuna: o4Has

5. Kachepnpa, oTBeyarLasn 3a peanmsaumio gaucumnnuibl: Kadpenpa marematnyeckmx
MeToL0B uccnegoBaHus onepawmm

6. CoctaButenb nporpammbl:  KawwmpuHa VpuHa JleoHnaoBHa, 4OKTOP TEXH. HaykK, Npod.
kadbeapbl MaTeMaTUYeCKUX MeToA0B UCCreaoBaHUSA onepauum

7. PekomeHgoBaHa: HMC dakynbTteTa NprknagHon mateMaTkni, MHOOPMATUKM U MEXAHUKM,
npotokon Ne8 ot 15.04.2022

8. YuebGHbIn roa: 2023/2024 Cemectp(bl): 3



9. Uenun u 3apayum y4e6HON ANCLUUNIIUHDI:
Llenb — noagrotoBMTb CTYAEHTOB K MCMOMb30BaHMIO annaparta Teopun BEPOATHOCTEN ONs
CO30aHMsl U aHanu3a MaTeMaTuyeckmx MoAernen NpMMEHUTENbHO K 3ag4avyaM, CBA3aHHbIM
C npodheccnoHanbHON AeATENbHOCTLIO.
3apauu:
O3HaKOMJIEHNE CTYAEHTOB C OCHOBHbLIMU KOHLIEMUMSIMU TEOPUN BEPOSATHOCTEN; pacKpbiTMe
ponn BEPOSATHOCTHOTO WHCTPYMEHTapus B MpUKNagHbIX WCCReLoBaHUAX; W3ydYeHue
OCHOBHbIX MOHATUA BEPOATHOCTHOrO aHanu3a, Takux Kak CcrydyanHble cobbiTua u
BEPOSATHOCTM WX OCYLLECTBMEHUS, ClyvanHble BEMVWYUHBI U pacnpedeneHus, a Takke
OCHOBHbIX TEOPEM TEOPUN BEPOSITHOCTEMN.
10. MecTo y4ye6HOM aucumnnuHbl B cTpyktype OOI: ducumnnuHa BXxoguT B 006s3aTeNbHY0
YyacTb y4ebHOoro nnaHa n ndyyaetcsa 3-m ceMecTpe.
N3yyeHne paHHOrO Kypca AOMKHO 6a3mpoBaTbCA HaA 3HaHMM CTydeHTaMuM Martepuana
ancumnnuH - «[uckpeTHass maTematukay, «Martematuyeckass noruka», «MaTemaTuyeckuin
aHanu3», Wu3y4aeMblX B paMKkax nporpammbl MoAroToBkM Gakanaspa. [OucumnnuHa
npeaLwecTByeT Kypcy «MaTemaTtmyeckasa ctTaTucTukay.
11. MnaHupyemble pe3ynbTaTbl 00y4eHUs MO AucuunuHe/Moaynko (3HaHUSA, YMEHUS,
HaBblKW), COOTHECEHHbIe C NMMTaHUPYyeMbIiMU pe3yribTaTaMn OCBOEHMA obpa3oBaTesibHOM
nporpamMmbl (KOMNEeTeHUMAMU) U MHOUKATOPaMU UX AOCTUXKEHUS:

Ko HasBaHue Koa( WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMNeTeHLun bl)
OnkK-1 CnocobeH OlK- | Pemaer TUIIOBBIE | YMeMmb:
NPUMEHSTb 1.1 3a7a4y c ydeToM | — OMEpUpoBaTb OCHOBHBIMM MOHATUSMK TeopUw
dyHOaMeHTanbHbIe OCHOBHBIX IOHSTHI | BEPOATHOCTEN,
3HaHus, ¥ 0GImHX ~ BblMCNATL  anpuopHbie U anocTepuopHbie
Nnony4YeHHble B 3AKOHOMEPHOCTE, BEPOATHOCTN, CBSA3aHHble C AAHHOW  CUCTEMON
obnactu CrnyyanmHbIX cobbITUIA, YMETb MPUMEHATL OpMYIbI
MaTeMaTU4eCcKux un copMyITHPOBAHHBI AN NPUONWKEHHOTO BbLIYMCMEHUS] BEPOSITHOCTEN
(nrm) X B paMKax npu ncnbiTaHnsx Beprynnu,
€CTECTBEHHbIX 6a30BBIX - BbIUMCNATD OCHOBHblE XapaKTepucTmkm
Hayk, 1 JAUCHUIIINH Cry4YamHbIX BENUYMH, MOAENUPOBaTb Cry4YalHble
ncrnonb3oBaTb MX B MaTeMaTHKH, coObITUS, NpPOBEpPsATb YCIOBME HE3aBMCMMOCTU
npodeccuoHansHo UHPOPMATHKU U Crny4YanHbIX BEMUYNH;
N 0eATenbHOCTHU €CTECTBEHHBIX HAyK | ~ pewaTtb TuUnNoBble 3adayvYn Ha BblHUCIEeHUEe
BEpPOATHOCTEN cobbiTun, Ha YCINOBHYO
BEPOATHOCTb U NpuMeHeHue copmynbl baneca, Ha
reOMEeTPUYECKYIO BEPOATHOCTb;
—KBanMULMPOBaHHO NOSb30BaThLCA NpeaenbHbIMU
TeopeMaMu TeEOpPUM BEPOSATHOCTEW;
Ofl1K- [Ipumensier 3Hamhb:
1.2 | cucTeMHBIHM TIOAX0 | — OCHOBHbIE TMMOHATMA W KOHUEeNnuuu Teopuu
U MaTeMaTHueckue | BEPOATHOCTEN, nopsigka NpUMeHeHus
METOJBI IS COOTBETCTBYHIOLLLEIO TEOPETMYECKOrO annapaTa;
(bopManuzaiH —OCHOBHbIE  [MCKpeTHbIe . " HenpepbIBHbIE
pacnpefeneHusi, ux CBOWCTB;
PCHICHHA —BaXKHeNwWmne MeToAdbl UCCnedoBaHUs CriyvyarHblX
HPUKJIAAHBIX 33131, | ganpyyh, BbIYNCIIEHUS nx OCHOBHbIX
XapaKTEPUCTWK;
- OCHOBHblE NPUHLMNbI NMOCTPOEHMS
MaTeMaTuM4yeckux Mogenen cpegctBaMu annapaTta
TEopuM BEPOATHOCTEN AN ONUCAHUSA PasnUYHbIX
CXEM W NPOLLECCOB, CBSA3AHHLIX CO CryYamHbIMU
SABNEHMAMMU B BaXKHEWLLNX NpaKTUYECKNX
NPUNOXKEHNSX
OrK- Ocy1ecTBisieT enadems (UmMemb HagbIK(U)):




1.3

BBIOOp
COBPEMEHHBIX
MaTeMaTHIECKUX
MHCTPYMEHTAIbHBI
X CPEJICTB ISt
00paboTKH
HCCIIEAYEMBIX
SIBJICHUM B
COOTBETCTBHM C
MOCTaBJICHHOMN
3ajauei,
aHaIU3UpPyeT
pe3yabTaThl
pacyeroB u
HHTEPIPETUPYET
MOJTYyYEHHbIE
pe3yJIbTaThl

npakTn4ecknx 3agad

-MHTepnpeTMpoBaTb pesynbTaThl
uccrefoBaHUM WM MPUMEHSATb WX MPU  pPeLleHum

BEPOATHOCTHbIX

12. CTpyKTypa n cogepxxaHme y4eOHON ANCLUMNIIUHDI

O6bem gucuMnuHbI B 3a4eTHbIX eaMHuLax/yacax B COOTBETCTBUM C y'-le6HbIM niaaHoOM

— 4/144.

13. Bugbl yye6Homn paboThbl

TpygoeMKkocTb (4achl)
Bua yueGHoii paboTbi Boorg | Erouwenes Tlo cemecTpam
thopme 5 cem.
AyanTopHbIE 3aHATUA 64 16 64
B TOM 4yuUcne: nekunu 32 32
npakTnyeckme 32 32
nabopaTtopHble 16

CamocTosiTensHas pabota 44 12 44
WToro: 108 28 108

dopma NPoOMEXYTOUHOM aTtTecTaumm 3K3ameH 3K3aMeH

13.1 CopepxxaHue pa3genoB AUCLUUNIIUHBIL:

n/n Peannsauus
pasgena
HaunmeHoBaHwe pasgena ONCUUNIUHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUUNNNHBI NOMOLLbIO
OHnamnH-Kypca,
QYMK *
1. Nekuun
1 CnyyanHble cobbiTus 1 Cny4anHble cobbiTuda. Knaccndukaumsa cobbiTui. Teopus
BEPOATHOCTb. Oerictens Hag cobbiTusamu. Knaccuyeckoe, BEPOATHOCTEN
reoMmeTpuyeckoe N ctTaTUCTUYecKkoe onpegeneHme (MMM)
BEPOATHOCTM. https://edu.vsu.r
BeposaTHOCTHOE NpoCcTpaHCTBO. AKCMoMaTmnyeckoe u/course/view.p
onpeaeneHne BeposaTHOCTU. CBOMNCTBA BEPOSATHOCTW. hp?id=10503
YcnoBHas BEPOATHOCTb. TeopeMa YMHOXeEHUs!
BeposiITHOCTelN. HesaBncMMocTb cobbiTuin. Popmyna
MonHom BepoATHOCTU 1 hopmyna Barieca.
Hes3aBucuMocTb ucnbiTaHui. Cxema He3aBUCUMBbIX
ucnoitTaHun bepHynnu. ®opmyna bepHynnu.
[MpenenbHble TEOPEMbI B CXEME HE3aBUCUMBbIX
ncnbiTaHun bepHynnu.
2 Cny4yanHble BENMYMHbI 1 Cny4yanHas BenvymHa. InckpeTHble 1 HenpepbIBHbIE Teopus
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NX 3aKOHbI cny4variHble BENUYUHBI. BEPOATHOCTEN
pacnpegeneHus. dyHKUMA pacnpeneneHnst U ee cBoncTea. [NOTHOCTb (MMM)
BEPOATHOCTUN N ee CBOWCTBA. https://edu.vsu.r
u/coursel/view.p
hp?id=10503
3 Yucnosble DYHKUUKM cnydYanHbIX BennymH. MaTtemaTtuyeckoe Teopus
XapaKTepuUCTUKK oXnaaHue cny4yanHon BenMYuHbl U PYHKLMK Criyd4aiHom BEPOATHOCTEN
CrnyYanHbIX BEMUYMH. Benu4yMHbl. CBOMCTBA MaTeMaTUYeCKoro OXXmaaHus. (MMM)
[ucnepcusa cnyvyanHom BeNUYUHbBI U ee CBONCTBA. https://edu.vsu.r
MomeHTbI cnyvariHbix BenuunH. KoadpduumeHTsl u/course/view.p
acMMmmeTpun 1 akcuecca. KsaHTunb pacnpegeneHus. hp?id=10503
4 MHoromepHble criyqyanHble | MHOromepHble criydyanHble BENUYMHBI, UX OYHKLNN Teopus
BEMNYMHBI N UX YUCMOBbLIE | pacnpedeneHnst U NOTHOCTU BEPOSTHOCTM. BEPOSATHOCTEN
XapaKTePUCTUKN. HesaBucumble cnyvanHble BENUYMHBI, X (YHKLMM (MMM)
pacnpegeneHuns n NoTHOCTU BepoAaTHOCTU. KoBapuaums | https://edu.vsu.r
cnyyanHbix BennymH. KoadmumneHT koppensauum n ero u/course/view.p
ceoucTBa. lNoHaTne (pyHKUMOHaNbHOW, cTaTtucTmyeckon n | hp?id=10503
KOpPENSLMOHHON 3aBUCUMOCTU. PyHKUNS perpeccum.
YPaBHEHUE pErpeccum.
5 MpepenbHble TeOpeMbI Buabl cxogmMMOoCTM NocneaoBaTenbHOCTU CrydariHbIX Teopus
Teopumn BEPOATHOCTEW BenuyuH. LlenTpanbHas npegensHas Teopema B BEPOSATHOCTEN
copmynuposke JlsnyHoBa. LieHTpanbHas npegensHas (MMM)
Teopema Ans 0AMHAaKOBO pacnpedeneHHbIX CryvanHbiX https://edu.vsu.r
BenuyuH. MNpegensHasa Teopema Myaspa-Jlannaca. Ee u/course/view.p
CBSA3b C LieHTparnbHOW NnpeaenbHON TEOpeMONn. hp?id=10503
3akoH bonbmnx yncen. HepaseHctBa Mapkosa u
Yebbiwera. Teopembl Yebblwesa n bepHynnu.
2. MpakTuyeckne 3aHATUA
2.1 CnyvaiHble coObITUS 1 OnemeHTbl KoMOMHaTOpUKN. OCHOBHbIE MOHATUSA TEOPUM Teopusi
BEPOSATHOCTb. BEpOSAITHOCTEN. PelueHne 3agay Ha HenocpeaCcTBEHHbIN BEPOSITHOCTEN
noac4yet BepossTHocTeN. OCHOBHblE TEOPEMbI TEOPUM (MMM)
BEPOATHOCTEN M CNeacTBuUA U3 HMx. PelleHne 3agay Ha https://edu.vsu.r
NCMNONb30BaHNE TEOPEM CITOXKEHMUS N YMHOXEHNS, u/coursel/view.p
CNeaCTBUS N3 TEOPEM CIOXEHUS U YMHOXEHNS.. hp?id=10503
PelweHve 3agay Ha ucnonb3oBaHne CneacTsun U3
TEopeM CrOXeHUss 1 yMHOXeHus. PelleHne 3agad Ha
ncnonb3osaHne PopMynbl MOMHON BEPOSTHOCTH,
dopmynbl baneca. NoBTOpHbIE HE3aBUCUMbBIE
ucnelTaHus. PeweHne 3agay Ha ucnonb3oBaHune
dopmyna bepHynnu, Jlannaca, lNyaccoHa.
2.2 Cny4aliHble BENMWYMHBI U PelueHve 3agay Ha onpegeneHne n noctpoeHne dyHkummn | Teopus
NX 3aKOHbI pacnpegeneHvs QNCKPeTHOM CryYaHON BENUYMHBI, BEPOSITHOCTEN
pacnpegeneHus. onpeaeneHne YNCNOBbIX XapakTePUCTUK ANCKPETHON (MMM)
cny4yariHon Benu4uHbl. PelleHne 3agay Ha 3aKoHbI https://edu.vsu.r
pacnpegeneHuns BepoAaTHOCTEN ANnsa OUCKPETHOM u/course/view.p
Crny4YamHOWN BeNMYMHbI: BMHOMMHaNbHOEe pacnpegenexdve, | hp?id=10503
pacnpepgeneHue lNyaccoHa. PeweHne 3agay Ha
onpefeneHne YNCNoBbIX XapakTEPUCTUK HENPEPLIBHOM
cny4ariHoOn BENWYMHbI, MOCTPOEHME rpadrKos
WHTerpanbHon n anddepeHunansHON MYHKUUA
pacnpegenexus. PeweHne 3agay Ha 3akOHbI
pacnpegeneHuns BepoaTHOCTEN AN HenpepbIBHOM
Cny4yariHON BENWYMHbI: paBHOMEPHbIA, HOPMarnbHbIV U
nokasaTesibHbl 3aKOHbl pacnpefeneHns
2.3 Yucnoskle PelueHre 3agay Ha onpefeneHne YicrnoBbIX Teopus
XapaKTeEPUCTUKM XapaKTepPUCTUK OUCKPETHOM U HENPEPLIBHOWM CIy4YaiiHon BEPOSATHOCTEN
Cny4arHbIX BENUYUH. BEMNNYMHBLI N OYHKLMIN CRyvyarHbIX BENNYMH. (MMM)
https://edu.vsu.r
u/coursel/view.p
hp?id=10503
2.4 MHoromepHble cnyyarnHble | PeweHune 3agad Ha onpegeneHune n noctpoeHme oyHkuumn | Teopus
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BEIMNYMHBI. pacnpegeneHns MHOroMepHON Cry4yanHon BEMNUYUHBI, BEPOATHOCTEN
onpegeneHne YNCrNoBbIX XapakTePUCTUK MHOTOMEPHOW (MMM)
Cny4ariHOn BENUYMHbI (KoBapuauus, kKoapuumeHT https://edu.vsu.r
Koppensiumm) u/course/view.p
hp?id=10503
25 MpenenbHble TeOpeMbI 3akoH 6onbmnx yncen. Pewenve 3agay Ha onpegenexHve | Teopus
Teopun BEPOATHOCTEW OTKIMOHEHME 4YacTOTbl OT BEPOSATHOCTM COObITMSA. 3aKoH BEPOSAITHOCTEN
oonbLlmnx ynucen B popme bepHynnu n Yebbliwera. (MMM)
https://edu.vsu.r
u/course/view.p
hp?id=10503
13.2. Pazgenbl gucuunnuHbl 1 BUAbl 3aHATUNA
Ne Buabl 3aHsaTUN (4acoB)
n/n HanmeHoBaHune pasgena ancunnnunHbl Texumm Mpaktn- | Jlabopatop- |CamocToaTens- Bcero
yeckme Hble Hasa paboTa
1 CnyyanHble cobblTUS 1 BEPOATHOCTD. 4 4 8 16
2 CnyyaiHble BENUYMHbI U UX 3aKOHbI 6 6 8 20
pacnpegenexus.
3 Yuncnosble XxapakTepuUCTUKM CryYanmHbIX 8 24
BENUYVUH.
4 MHoromepHble cnyyYyanHble BENUYMHbI. 8 10 26
5 MpenencHble TeOpeMbl TEopUn 10 29
BEPOSATHOCTEW
Utoro: 32 32 44

14. MeTognyeckue yKkasaHusa ansa odby4yarowmxcs no 0CBOEHUIO ANCLUMNIIUHDI

OO6yyeHne opraHuM3yeTcsl B COOTBETCTBUM C HacTosiel nporpamMmon. [Ons nyywero ycBOEHUs

maTtepvana CTy4eHTaM pekoMeHAyeTcsi AOMallHssi paboTa C KOHCNeKTaMu NeKuui,
BbINOJIHEHME NPaKTUYECKUX 3aJaHuii 4Nsi CaMOCTOATENbHOW paboThl
CamocTosiTenbHas paboTta CTyAeHTOB OpPraHn3yeTcsl U KOHTPONMPYETCS C NMOMOLLIbIO

npe3eHTaunamu,

npoBepPKMN goMallHero 3agaHuaA, a Takke nHgneunagyarnbHOro onpoca CTtyaeHToB BO BpeMA MpPakKTN4eCKnx

3aHATUIN, NPOBEAEHNS TECTUPOBAHMS, ABYX MUCbMEHHbIX KOHTPOSbHbIX paboT.

an/l ncnonb3oBaHnn AUCTAHLMOHHbIX 06pasoBaTeanb|x TEXHOMOMNN U ANEeKTPOHHOro o6y-|eH|/|;|

BbIMOMHATL BCE YKa3aHus npenogaeatene no pabote Ha LMS-nnatdopme,

CBOEBPEMEHHO

nogkntoyaTbcs K online-3aHATnaM, coGniogaTte pPekoMeHaauuMu Mo OopraHu3auuy CamoCTOATENbHOM

paboThbl

a) OCHOBHasa nutepartypa:

Ne n/n McTOoYHUK

1 mypmaH B.E. Teopus seposimHocmel u Mamemamuyeckasi cmamucmuka. M.: Beicw. wk., 2011. 479 c.
Kpemep, H.LLI. Teopus eepossmHocmel u Mamemamuyeckasi cmamucmuka [OrneKmpoHHbIl pecypc] :

2 yyebruk / H.LL. Kpemep .— 3-e u3d., nepepab. u don. — M. : OHUTU-JAHA, 2015 .— 552 c. —

(8onomodl ¢poHO poccutickux y4ebHukos) .— Pexum docmyna: https.//rucont.ru/efd/352650

CesewHukos, A.A. CbopHuUK 3adad o meopuu 8epossmHocmel, MameMamu4ecKkol cmamucmuke u
3 meopuu cryqaliHbix hyHKUUU [OnekmpoHHbIU pecypc] : y4ebHoe nocobue. — AnekmpoH. daH. — CI16. :
JlaHb, 2013. — 446 c. — Pexum docmyna: http://e.lanbook.com/books/element.php?pll_id=5711

http://e.lanbook.com/books/element.php?pll_id=10249

Bype B. M. Teopusi sepossimHocmeli u Mamemamuyeckasi cmamucmuka [SrneKmpoHHbIlt pecypc] : y4ebHuK
/ Bype B. M., lNapunuHa E. M. — SnekmpoH. daH. — CI16. : [laHb, 2013. — 416 c. — Pexum docmyna:

0) gononHWTensHasa nuTepaTypa:

nocobue. Hosocubupck: Hosocub. eoc. yH-m, 2003. 119 c.

Ne n/n MCcTOYHNK

5 lMeyunkuH A.B., Lisemkosa .M. u Op. Teopusi seposimHocmell 10d ped. B.C. 3apybuHa, A.l1. KpuweHko.
Yu4eb. Onst 8y308. - 3-e u30., ucnp. - M.: U36-eo MI'TY um. H.3. baymanra, 2004. - 456 c.

6 mypman B.E. Pykogodcmeo K pelweHuro 3aday rno meopuu eeposimHocmel u Mamemamu4yeckol
cmamucmuke. M.: Boicw. wk., 2011. 404 c.

7 KopwyHoes [].A., ®occ C.I. CbopHuk 3aday u yrpaxxHeHul rno meopuu geposimHocmedl. YuyebHoe

8 3y6kos, A.M. CéopHuk 3aday no meopuu seposimHocmel [OnekmpoHHbIU pecypc] : y4ebHoe nocobue /
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A.M. 3ybkos, b6.A. CesacmbsiHos, B.l1. Yucmskos. — 3nekmpoH. 8aH. — CI16. : [laHb, 2009. — 320 ¢c. —
Pexum docmyna: http://e.lanbook.com/books/element.php?pll_id=154

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesibHble PeCcypChbl:

Ne n/n MCTOYHMK
9 www.lib.vsu.ru — 3oHanbHass Hay4yHas 6ubnuomeka BI'Y
10 https://lanbook.lib.vsu.ru/books - M3damenscmeo JlaHb

OnnawnH-kypc Teopusi BEPOATHOCTEN

1 https://edu.vsu.ru/course/view.php?id=10503

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecneyeHUs ANnsi CaMOCTOATENbHOW paboTbl
(y4ebHo-memodudeckue pekomeHdauyuu, rnocobus, 3adayHUKU, Memodu4yecKue yKa3aHUSs 10
8bIMOJTHEHUIO rpakmu4yecKkux (KOHmMpoJsibHbIX) pabom u 0p.)

Ne n/n McTOYHUK
Kawupunra, N.J1. Teopusi gepossimHocmet [OriekmpoHHbIt pecypc]/ K.B. HyduHosa,
1 n.J1. KawupuHa .— Boporex : U3damenbckuti dom BI'Y, 2017 .— 60 ¢. — Pexum

docmyna: https://rucont.ru/efd/684892

Kawupunra, N.J1. Mamemamuyeckas cmamucmuka / K.B. YyduHoea, U.J1. KawupuHa
— BopoHex : U3damenbckuli dom BI'Y, 2018 .— 54 c.

Kawupuna, N.J1. Teopusi sepossmHocmel u mamemamudeckas cmamucmuka / K.B.
YyduHosa, N.J1. KawupuHa — BopoHex : isdamernbckul dom BI'Y, 2019 .— 114 c.

17. ObpasoBaTenbHble TEXHONOINMU, UCNOMNb3yeMble NpU peanusauum y4ebHoOn QUNCLUUNIIUHDI,
BKIlOYas QUCTaHLUMOHHbIe obpa3oBaTternbHble TexHonormu (JOT), anekTpoHHoe o6y4yeHue (30),
cMellaHHoe oby4eHue):

OucumnnuHa peannsyeTcs ¢ NPUMEHEHNEM 3NIEKTPOHHOIO 00Y4YEHUS U OUCTAHLMOHHbBIX
obpasoBaTernbHbIX TEXHOOrMI. [1na opraHn3aumnm 3aHATUA PEKOMEHAOBaHbI OHIaNH-KypcCbl « Teopus
BEpoATHOCTEM» M MaTemaTtnyeckasi cTaTUcTuKa, pasmMeLleHHble Ha nnatdopme JNeKTPOHHOro
yHuBepcuteTa BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, NpMBeaeHHbIe B N.158B.

18. MaTepuanbHO-TexHU4Yeckoe obecneyeHme QUCLUMNIINHDI:

AyouTtopus Ond npoBeOeHUsT JIEUMOHHBIX U MPaKTUYECKNX 3aHATUN OOIMKHa ObiTb OCHAaLLEHHON
COBpPEMEHHbIM KOMMbOTEPOM C ycTaHoBneHHbIMKM OC Windows n MS Office ¢ nogknto4eHHbIM K HeMyY
NMPOEKTOPOM C BUAEOTEPMMHANA HA HACTEHHbIN 3KPaH.

19. OueHoO4HbIe cpeacTBa ANA NPOBESEHUA TEKYLEeN U NPOMEXYTOYHOMN aTTecTauum

MopAOoK OLEHKN 0CBOEHMS oBydatoLwmMmmcs y4ebHoro matepuana onpegenseTcs
coaepxaHMeM creaylLwmnx pasaenos ANCUMNIIVHBI

WHankaTop(bl)
l\}g HaumeHoBaHue pasgena KomneTteHuums( [OCTVXEHIS OueHoYHbIE CPeacTBa
n/n ancunnnuHel (Mogyns) n) KOMAETEHLMN
1 Cny4danHble cobbITUs 1 OnK-1 OlnK-1.1 3anaHune Ans KOHTPONbHOM
BEPOATHOCTb. o ONK-1.2 pa6oTbil. TecT 1
2 CnyyaiHble BENUYMHbLI U UX OMK-1 OrnkK-1.1 3afaHuve Ansi KOHTPOIILHOM
3aKOHbI pacnpeaeneHus. " OMNK-1.2 paboTbl.
3 Yucnosble XxapakTepUCTUKM OlK-1.2
CrnyYanHbIX BEMUYNH. OrK-1. OMNK-1.3 Tecr 2
4 MHoromepHble cnyyanHble onKk-1 OlnkK-1.1 3agaHve AN KOHTPOIbHOW
BEJINYUHBI. : ONnK-1.2 paboTbi2. TecT 3.
5 MpenenbHble TeopeMbl OrlK-1. OnkK-1.2 n
Teopun BEPOATHOCTEN OMNK-1.3 PaKTHeckne sanaxma
MpomexyTouHas aTTecTaLus n’;gﬁ;‘ﬁ%%ﬁgggg%‘;%u
dopma KOHTPOrs — SK3aMeH
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npoueaypbl OLeHUBaHUA


http://www.lib.vsu.ru/
https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=2027
https://edu.vsu.ru/course/view.php?id=10503

20.1 TeKywWwMn KOHTPOSIb yCNeBaeMoCTu
Tect 1. CnyyaiHble cobbITUSA

Bonpoc 1. W3 6yks cnosa TEOPEMA Hayrag Bbibupatot 5 6yks. Torga BepOSITHOCTb TOrO, YTO U3 BbIGpaHHbIX
BykB MOXHO cocTaBuTb crioBo MOPE, paBHa (C TOYHOCTbIO A0 ABYX 3HAKOB):

a)0.03

b)0.19

c)0.24

d)0.33
Bonpoc 2. [1Boe no oyepenm no ogHomy pasdy noadpackiBalOT UrparnbHyl0 KOCTb. BeinrpbiBaeT TOT, y KOTOPOro
BbiNagaeT 6onblie 04koB. Toraa BEpOATHOCTb TOrO, YTO HaYMHaLWmMn urpy nobeaut, paBHa (C TOYHOCTLIO 40 ABYX
3HaKOB):

a)0.08

b)0.23

c)0,42

d)0.3
Bonpoc 3. MoHeTa nogbpaceiBaetcsa 5 pas. Torga BepOsiTHOCTb TOro, YTO repb BbinagaeT No MeHbLUEN Mepe
Tpu pasa noapsg paBHa (C TOYHOCTbIO A0 ABYX 3HAKOB):

a)0.1

b)0.2

€)0.25

d)0.3
Bonpoc 4. CnyyanHble cobbitua A, B n C HeCOBMECTHbI U BEPOATHOCTU WX MOSIBIEHUSI, COOTBETCTBEHHO,
paBHbl 0,2, 0,3 n 0,5. Toraa BeposTHOCTb cobbiTusi D = A + B + C paBHa (C TOYHOCTbIO 0 ABYX 3HAKOB):

a)l

b)0.58

c)0.72

d)0.s

Bonpoc 5. [lBoe noodepenHo m3Bnekaet wapbl (6e3 BO3BpaLleHUs) M3 ypHbl, cogepxallen 3 Genbix u 4
YepHbIX Wapa. BeiMrpbiBaeT TOT, KTO NepBbiM BbIHET Genbii wap. Torga BEpOATHOCTb BbIUMPbILA YYaCTHUKA,
Ha4MHaIoLLEro Urpy, paBHa (C TOYHOCTbIO A0 ABYX 3HAKOB):

a)0.32

b)0.53

c)0.74

d)0.82
Bonpoc 6. M3 ypHbl, B KOTOPON UMenock 4 YepHbIX U 6 Benbix WapoB, NOTEPSH LWap HEU3BECTHOro LBeTa.
Ons Toro, 4ToObI ONpefenvTb COCTaB LLAPOB B YpHE, U3 Hee Hayraj nasnekawT 2 wapa. OanH M3 HMX okasarcs
fenbiM, Apyron — YepHbIM. Torga BEpOATHOCTb TOrO, YTO ObiN yTepsiH 6enbin wap, paBHa:

a)0,38

b)0.13

c)0.62

d)0.73
Bonpoc 7. Ha monogexHyto rasety B cpefHem nognucbiBaetca 25% cTygeHToB. Toraa Hambonee BeposiTHOE
4YMCIO NOAMNUCYMKOB Ha 3Ty raseTy Ha NoToke, HacuuTbiBatoLwem 100 cTyaeHToB, paBHO:

a)ls

b)25

)30

d)35
Bonpoc 8. B kpyr BnucaH kBagpat. B kpyr Hayrag 6pocaetcsa 4 Touku. Torga Hanbonee BEPOATHOE YUCIO
TOYeK, NonaBLUMX B KBagpaT, paBHO:

a)l

b)2

c)3

d)4

TecT 2. CnyyanHble BeNUYMHbI
Bonpoc 1. [aH 3aKkoH pacnpegeneHus gUCKPETHON criydanHon BennynHbl X:
X 0 1 2 3
P Py 1/3 Ps 1/6




W3BecTHO, uTo My = 1. Toraa Dy paBHa:

Bonpoc 2.
(X =-1) paBHa:

Bonpoc 3.

a)~1

b)~1,15
c)= 117
d)~1,25

a)~0.1
b)~0.2
c)= 0,25
d)y~0.3

<1)=12unP (X <2)=2/3. Torga Dx paBHo:

Bonpoc 4.

a)~1
b)~ 2
c)=3
d)~ 4

=0,75. Torga a paBHo:

Bonpoc 5.

Bonpoc 1.

Torga my paBHO:

Bonpoc 2.

a)~—1
b)~0
c)= 0.5
d)~1

a)~0
b)~ 3
c)==6
d)~7

TecTt 3. MHOromMmepHble cny4anHble BeNU4uHbI
PacnpegeneHune aByx OMCKPETHbIX CriydanHbix BenuumnH X 1 Y 3agaHo Tabnuuen:

Cny4danHas senuunHa X npuHumaet 3 3HadeHus: —1, 0, 1. N3BecTHO, 4to My = 0, Dy = 0,5. Torga P

Cny4danHas BenuunHa X pacnpegeneHa paBHOMEPHO B HEKOTOPOM MHTepBane [a;b], npuuem P (X

Cny4danHas BenuunHa X pacnpegeneHa paBHOMepPHO B UHTepBarne [a;b]. M3aBecTHo, 4To my = 2, Dy

Cny4danHas BenuumnHa X pacnpegerneHa no HopmanbHOMY 3akoHy ¢ My = —2 n Dy = 9. Toraa M((3 —
X)(X + 5)) paBHo:

Torpa Dy pasHo:

Bonpoc 3.

Torga Kyy paBHo:

Y
% ! -1 0 1
-1 1/6 1/12 7124
1 1/8 1/3 0
a)~ — 0,075
b)= —0.083
c)~ 0,15
d)~0,2
PacnpegeneHve oByx OUCKPETHBIX CyYyalHbiX BeNMYMH X 1 Y 3a4aHo Tabnuuen:
Y
X ! -1 0 1
-1 1/6 1/12 7124
1 1/8 1/3 0
a)~0,33
b)~ 0,67
c)=0.99
d)~ 0,997
PacnpepeneHnune aByx OUCKPETHBIX CriydanHbIX BenMYnH X 1 Y 3agaHo Tabnuuen:
y Y 1 0 1
-1 1/6 1/12 7124
1 1/8 1/3 0

a)~ —0.13




b)~ —0,2

c)= —0.235
d)~0.13
Bonpoc 4. PacnpeneneHune aByx OAMCKPETHbIX CriydanHbix BenuunH X n Y 3agaHo Tabnuuen:
Yi
x; -1 0 1
-1 1/6 1/12 7124
1 1/8 1/3 0
Torga ry paBHo:
a) ~—0.21
b) = —0.33
c) ~0
d) ~0.21

KoHTponbHasa paboTta 1

1. W3 ypHbl, cogepxallen 2 6enbix, 3 YepHbIX N 5 OpaHXeBbIX LWAPOB, Hayrag M3BnekawT 3 wapa.
HainTn BEpOATHOCTb TOro, YTO CPean HUX HaMayTCs Wapbl O4MHAKOBOrO LiBETA.

2. Touky 6pocatoT Hayrag B kpyr x= +y* = 1, KakoBa BepOSAITHOCTb TOr0, YTO PACCTOSIHNE OT TOYKM [0
LueHTpa, npesbicut 0.57

3. [pousBogsat wucnbiTaHns npubopa. [pn KaxgoM uCnbITaHUM Npubop BbIXOAUT U3 CTPOS C
BepositTHocTbto 0.1. lNocne nepBoro Bbixoga M3 CTPOA MpubOp PEMOHTUPYETCsl, nocre BTOpPOro —
npu3HaeTcsa HerogHbiM. Hantn BEpOATHOCTb TOro, YTO NPMOOpP OKOHYATENbHO BbLIMAET U3 CTPOSI TOYHO
NPV LWECTOM UCTbITAHUN.

4. BeposiTHOCTb BLINyCka CBepJfla MOBbLIWEHHOW XpynkocTu (6pakoBaHHoro) pasHa 0.02. Ceepna
yknagbiBatoTcs B kopobkm no 100 wrtyk. Onpegenvtb BEPOSATHOCTb TOrO, YTO: @) B KOPOOKE HE OKaxeTcs
GpakoBaHHbIX cBeps; 6) Yncno GpakoBaHHbIX CBEPN HE NPEBbLILLAET ABYX.

5. M3 5 cTpenkoB 2 nonagatoT B Lefnb ¢ BeposATHOCTLIO 0,6 n 3 — ¢ BeposTHoCThI0 0,4. Haygauy
BblGpaHHbIN CTPENoK nonan B uenb. YTo BepoATHee: NPpUHAANEXUT OH K NepBbIM ABYM UK K TpEM
nocrnegHum?

KoHTponbHasa paborta 2
1. CocraBbTe 3aKOH pacnpefenieH1si CyMMbl YMCIia OYKOB, BbIMaBLUMX NPY OAHOM BpocaHum AByX

urpasnbHbIX KOCTEWN
2. 3akoH pacnpefeneHus cnyYyanHon BennynHel X 3agaH tabnuuen

X -2 -1 0 1 2

p 0,1 0,2 0,3 0,3 0,1

Hantn matemaTtnyeckoe oxmgaHme X n aucnepcuro
3. CnyyanHas BennumHa X 3agaHa yHKUMen pacnpeneneHms

Onpux=—1

Fl'x]:-§+%npu—1~:x*_12

Inpux>2

HaliTn BeposATHOCTb TOro, YTO B pe3ynbTaTe UchbiTaHnst X NPUMET 3Ha4YeHne, 3aKnioYeHHoe B MHTepBarne
(0;1)
4. Hantn matematnyeckoe oXxugaHme u QUCnepcuto Criy4anHomn BenuunHbl X, 3agaHHOM NIIOTHOCTbIO
BEPOSATHOCTU

‘ Onpux=0
flx|= %npu O<x=4

Onpu x=4

5. ijcnepcm Ccny4anHon BennyuHbl X paBHa 5. Hantn gncnepcuio cnegyowmx BENNYMH:
a) X-1, 6) -2X, B) 3X+6



20.2 NpomexyTo4yHan atTecTayus

MpomMexyToyHas aTTecTaums no QUCLMNINHE OCYLLECTBMNSIETCS C MOMOLLBIO CNEeAYLmMX
OLEHOYHbIX CPEACTB:

TeopeTnyeckne BONPOCHI, NPaKTUYECcKMe 3aaa4m

KoHTponbHo-u3MepuTenbHble MaTepuanbl NPOMEXYTOYHOM aTTecTauuy BKIOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAIOWMNE OLEHUTb YPOBEHb MOSYYEHHbIX 3HaHWA W MNpaKTUYeckue
3aflaHnsi, NO3BOMAIOLLME OLEHUTb CTeNeHb CHOPMUPOBAHHOCTU YMEHMIN N HABbLIKOB.

[ns oueHnBaHUsi pe3ynbTaToB 00y4YeHMs Ha 3K3aMeHe WCMONb3YHTCS criedytoLme nokasatenu:
1) 3HaHMe y4eBHOro MaTepuana u BnageHne NoHSTUAHLIM annapaTomM TEOPUM BEPOSITHOCTEN;
2) YyMEHME  MNPUMEHSITb MeTodbl TEeopuUM BEPOSITHOCTENW MNPV  PELUeHUM 3adady B pasfuyHbIX
npuknagHbIx obnacTtsx;
3) BliageHne HaBblkaMW MHTepnpeTaunn nojiydeHHbIX pe3ynbTaTtoB B TEPMUHAX I'IpVIKJ'IaD,HOVI obnactu ¢ Lenblo
nony4yeHuna HoBbIX 3HaHUN n BbIBOOOB.
MNepeyeHb BONPOCOB K 3K3aMeHY:

1. CnyyanHble cobbiTus. Bugbl cnyvyanHbix cOBbITUIN (BOCTOBEPHbIE, HEBO3MOXHbIE, COBMECTHbIE,
HEeCOBMECTHble, paBHOBO3MOXHbIE). [1oHATME nonHow rpynnbl cobbiTui. MNprMepsl.

2. [HewnctBus Hag cobbiTuamu. Mprumepsl.

3. TloHsTMe anemeHTapHOro Ncxoaa, NPOCTPaHCTBa aneM. MCXo40B, bnaronpuaTCTBYOLWEro COObITMIO UCX0Aa.
Knaccu4yeckoe onpeferneHne BepoaTHOCTU, CBOWCTBA.

4. [eomeTpuyeckas BeposATHOCTb, ee cB-Ba. [1pumepsbl.

5. Crartuctuyeckoe onpegeneHne BeposaTHOCTU, CBOMCTBA.

6. Axcuomatuyeckoe onpegeneHne BeposaTHOCTU.

7. CBoONCTBa, BbiTEKAIOLLME N3 aKCMOMATUYECKOTO ONpeaerneHnss BEPOATHOCTH (KPOME TEOPEM CIIOXKEHNS).

8. TeopeMmbl CNOXeHUs BEPOSTHOCTEN COBMECTHbIX COObITUN.

9. YcnosHas n 6e3ycrnoBHas BEPOSITHOCTb, CB-Ba YCIl. BEPOSTHOCTW.

10. Teopema yMHOXEHWUSI BEPOATHOCTEN.

11. 3aBucuMble U He3aBUCUMbIE CODbITHS.

12. dopmyna NONHON BEPOATHOCTMU.

13. dopmyna baneca.

14. dopmyna BepHynnu.

15. MpubnmkeHHoe BblYNCTIEHNE BEPOATHOCTEN NOBTOPHbLIX CObbITMI. Popmynbl [NyaccoHa, MyaBpa-Jlannaca
(nokanbHas n uHTerpanbHas).

16. CnyyanHas Benu4duHa. QyHKUUSA pacnpeaeneHnst CnyvyamHon Benm4ymHbl, ee CB-Ba.

17. [OwnckpeTHas criyy. BenuuuHa. Pag pacnpegenenns, yHKUUA pacnpegeneHus, ee rpaduk.

18. Henpep. cnyy. BenunynHa, -a NnoTHOCTU, ee CB-Ba. HaxoxaeHne pyHKLMM pacnpegeneHns rno nioTHOCTH
pacnpeneneHus.

19. ®yHKUMM CnyvarHbIX BENUYUH.

20. [lloHATVEe MaTemMaTUYeCKoro oXXmaaHusa criydaHon BenuymHel. CBOMCTBa MaTEMaTUYECKOTO OXUAAHUS.

21. Oucnepcus crnyyanHow BenuunHbl. CBOMCTBa AUCNEPCUN.

22. CpepgHee kBagpaTuyeckoe oTkrnoHeHve. Mopa n megmaHa. LieHTparnbHbIn U HavanbHbI MOMEHT.

23. BunHommnanbHoe pacnpepgeneHne n ero YNCroBble XapaKkTEPUCTUKN.

24. PacnpepeneHue NyaccoHa 1 ero YNCroBble XapakTePUCTUKN.

25. [eomeTpuyeckoe pacnpegeneHue n ero YNCroBble XxapakTepPUCTUKMU.

26. PaBHOMepHOe pacnpegeneHue, rpaduk NNOTHOCTU 3TOr0 pacnpeneneHms 1 ero YUCIoBble XapakTePUCTUKN.

27. TlokasaTenbHoe pacnpegeneHue, rpaduk NAOTHOCTU 3TOro pacnpeneneHna n ero YACnoBble
XapaKTepUCTUKN.

28. HopmanbHoe pacnpegeneHue, rpaduk NNOTHOCTU 3TOrO pacnpeaerieHnss U ero YUCoBble XapaKTePUCTUKN.

29. HopmupoBaHHOe HopMarnbHOe pacnpegerneHne. HaxoxaeHne BeposaTHOCTM nonagaHus HopMarbHON
Cny4yarHON BENUYUHbLI B 3aflaHHbI MHTepBan. [paBunno Tpex curm.

30. TMoHsATWME MHOroMepHOW (BEKTOPHON) Cry4YaHON BENUYMHBLI (AUCKPETHON U HEMPEPbLIBHOM).

31. 3aBuCUMbIE M HE3ABUCKMbIE CITydaliHble BeNUYMHbI. [NOHSATUE KoBapuaumm n Koppensuun cuctemsl
crnyyanHbix BennynH. CBSA3b KOPPENMPOBaHHOCTM M 3aBUCUMOCTU CIyYanHbIX BENUYNH.

32. CsoucTBa koBapuaumm n koaddurumeHTa Koppensaumm.



33. 3akoH 6onbLumnx yncen (HepaseHcTBo MapkoBa u Yebblilesa)
34. 3akoH 6onblumnx yncen (Teopema Yebbiwesa n bepHynnn)
35. LUeHTpanbHas npegenbHasa Teopema.

Mpumepbl npakTnyeckux sagayv ana KUM

3. Mo cTaTncTnyeckmm aaHHbIM XOTsi Obl OOUH NoXap, TpebyoLwmn Bole3ga noxxapHowm Gpuragbl, MOXET BO3HUKHYTb
B Tpex oOCnyxuMBaeMblX panoHax ropoga B TevyeHWe BpeMeHW T COOTBETCTBEHHO C BEPOSATHOCTSAMM
p, =0.1, p, = 0.2, p; = 0.3. Nyctb X —uncno painoHoB 13 Tpex 0BCNyXMBAaEMbIX, B KOTOPbIX 3a Bpemst T
cnyuuncs xots 6bl oguH noxap. NpegnonaraeTcs, YTo NoXapbl BO3HUKAKOT He3aBucumo. TpebyeTtcsi 1) cocTaButb
psg pacrnpefeneHust crnyyqamHou BenuyuHbl X; 2) HaWTu matematuyeckoe oxuganHne MX;  3) BblMUCIIUTL
P(X > MX).

4. PemoHTHO-HanagouHas bGpuraga 3aBoga oOGCNy>KMBaeT CTaHKM Tpex TUMOB, KOTOpPble HaxoAdATCHA Ha 3aBoje B
cooTHoweHun 1:2:3. BeposTHOCTM 06palleHns k Opurage 3a Bpemsi T ons CTaHKOB KaX4oro Tuna CoOOTBETCTBEHHO
paBHbl 0.5, 0.3, 0.2. 1) HaiTM BeposiTHOCTb TOro, 4YTO 3a Bpems T AN MPOM3BOSIbHO BbIOPaAHHOIO CTaHKa
notpebyetrca  pemoHTHO-HanagovHas pabota 6puragbl. 2) NocTynun BbI30B B PEMOHTHO-HanNagouHyo 6puraay.
Kakoro Tuna ctaHok BeposiTHee Bcero notpebosan ycunui 6puragpl?

5. Ncxoaa M3 cTaTUCTUYECKMX OaHHbIM, MPUMEM, YTO cpedHecyTodyHast Temnepatypa B CaHkT-lMNeTtepGypre 10
AHBaps ¢ BepoATHoCTblo 0.27 6ygeTt B AgnanasoHe ot -10 go -5 (cobbitne A), ¢ BepositHocTbio 0.076 B AnanasoHe
oT -6 0o -5 (cobbiTne B). 1) Hantn BeposaTHOCTbL Toro, 4to B Onmxanwme 5 net cobbitne A OygeT HabnogaTbca He
MeHee Tpex pa3. 2) C nomolubio NpubnmxeHHon dopmynbl MyaccoHa HaMTM BEPOATHOCTb TOro, YTO XOTS Obl B
oOHOM roay 13 npeactosiwmx 50 nocnegoBaTenbHbIX NET HACTyNUT cobbiTue B.

[na oueHVMBaHUs pe3ynbTaToB ODOY4YEHUSI Ha JK3aMeHe ncnonbayetca 4-6annbHas LWkana:
«OTIINYHOY, «XOPOLLO», «y[OBNETBOPUTENBEHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHWe nokasaTenen, KpUTEPUER U LUKarbl OLeHMBaHNSA pe3ynbTaToB 06yYeHus.

Kputepun oueHvnBaHus Lkana oueHok

Obyvarowuticss 8 nonHol Mepe ernadeem MOHSIMUUHbLIM arnnapamom Ominu4Ho
OaHHoU obnacmu HayKku (meopemuyeckuMu OCHO8aMu OUCUUMITUHBI),
cdan ece npakmu4yeckue U JjlabopamopHbie pabomsbi, cpedHee
Koruyecmeo  rpasusibHbiX  0mMeemos8 Ha  80MpoChbl  Mecmos
npesbiwaem 80%.

Obyvarowuticss enadeem noHSIMUUHBIM annapamom daHHol obracmu Xopouwio
HayKku (meopemuydeckuMU OcCHO8amMu OUCUUMNIUHbLI), HO He clarn O0HYy
npakmu4eckyto unu nabopamopHyto pabomy, cpedOHee Komu4ecmaeo
fpasusibHbIX 0mMBemo8 Ha B80MpOoCbl Mecmo8 Haxodumcs 8
Ouana3oHe70-80%.

Obyyarowutcs democmpupyem HeygsepeHHoe eradeHue Ydoesnemeopu-
MOHAMUUHBLIM annapamom OdaHHol obnacmu HayKku mersibHO
(meopemuyeckumMu  OcHo8amu  OucuyunnuHbl), He cOan  dse
npakmu4yeckux unu rabopamopHbix pabombi, cpedHee KOonu4ecmeo
fpasusibHbIX 0MEemo8 Ha 80rpocbl mecmog Haxodumcsi 8
Quarna3oHe60-70%.

Obyvarowutics deMoOHcmpupyem Ompbi8OYHbIe, ¢hpasmMeHmapHbie | Heydosnemeopu-
3HaHus, Odoriyckaem 2pybbie owubKu, He cOan 6onee 08yx mesibHO
npakmu4eckux unu nabopamopHbix pabomebl, cpedHee KoIu4ecmeo
rpasusibHbIX 0Mmeemos Ha 80ornpocki mecmos meHee 70%.




