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1. Mecro nucummumnsl (Moayis) B ctpykrype OITIOIT BO:
JTMCHHUIUIMHA OTHOCUTCS K 0a30Boi yactu OITOIT BO (Moayib «MaTeMaTn4eckoe MOICITMPOBAHUE CJIOKHBIX CUCTEM U MPOIIECCOBY), H3ydaeTCs
BOBTOPOM CEMECTpE.

2. Bxogubie TpeOoBaHUs 411 OCBOSHUS TUCIUTIINHBI (MOYJIs), IPEIBAPUTEIbHBIC YCIOBUS (€CIIU €CTh):
OTCYTCTBYIOT

3. Pe3ynbTarel 00yueHUs 10 TUCIUILIMHE (MOIYIIIO):

Ili1anupyemble pe3yJbTAThl 00yUeHHUS N0 JUCHUILIMHE (MOAYJII0)

CrocobeH co3/1aBaTh U aHATU3UPOBATH 3Hathb
MaTEMATHYCCKUEC MOJCIIN IMPUHOUAIIBI Bm60pa MaTEMAaTUYCCKUX MOZ[CJIeI\/'I PpCaJIbHBIX SIBJICHUHN 1 IMpoucCCOB, NPOTCKAOIINX B YCIIOBUAX
Mpo¢eCCHOHANBHBIX 33/1a4, YYUTHIBATh CTOXACTHYECKOW HEOMPEIEICHHOCTH.

OrpaHUYEHHUS U I'PAHUIBI IPUMEHUMOCTH Ymers

MOI[CHGI‘/'I, I/IHTepHpeTI/IpOBaTI) HOHy‘-ICHHBIe HpI/IMCHﬂTB BCpOHTHOCTHBIe MOJCIHN U, B YaCTHOCTH, HpC}Z[CHI)HI)Ie TCOpeMLI TCOpI/II/I BCpOHTHOCTCfI, 0606HICHI/I$1
maremaruudeckue pe3ynbrarsl. (OTTK-3) KIJITACCHYECKUX IPeIeTbHBIX TEOPEM Ha BHIOOPKU CIIyIaifHOTO 00BeMa ISl Ka9eCTBEHHOTO UCCIEAOBAHUS Pa3TMIHBIX
3a1a4

Baagernb

HaBBIKAMH HCCIIEIOBAHHUS KOPPEKTHOCTH UMEOIIEHCS MATeMaTUIeCKON BEPOSTHOCTHON MOJIENHN 3a7]a9i M HaBBIKaMHU
BEIOOPA MOXOASIIEH BEPOITHOCTHON MOJIENN JIJISl €€ PEeIIeHUs

4. O0beM IUCIUIUTHHBI (MOIYJSI) COCTAaBJISIeT 3 3.6., B TOM 4Huciie 36 akaJeMUYeCKHMX 4YacoB, OTBEJCHHBIX HAa KOHTAaKTHYIO pa0OTy OOydYaromuxcs ¢
npenojaBaTeneM, /2 akaJeMUYECKUX YaCOB Ha CAMOCTOSITENIbHYIO pa00Ty 00y4YaroUIXCs.



5. ConepxaHue TUCIUILIMHBI (MOZYJIf), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3ziesaM) ¢ yKa3aHHEM OTBEJCHHOIO Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YacoB
Y BUJBI yUCOHBIX 3aHATHIA:

5.1. CtpykTypa IUCUUIUIMHBI (MOAYJs) [0 TeMaM (pa3jenam) ¢ yKa3aHueM OTBEJIEHHOTO Ha HUX KOJMYECTBA aKaJJeMUYECKIX YacOB U BUbI YUCOHBIX
3aHATHHN (B CTPOTOM COOTBETCTBHH C YUEOHBIM TIAHOM)

HaumeHnoBaHue pa3/aesioB U TeM TUCHUTLINHBI HoMunajbHbIe TPY103aTPAThl 00y4aKOIIEr0Cst
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Tewma 1. TloHsiTHE BEPOSTHOCTHOM MOIENH 8 16 24 onpoc
Tema 2. ACHUMNTOTHYECKHE BEPOSTHOCTHBIC MOJICIN 8 16 24 orpoc
Tema 3. MaremaTtrueckue MoJiesid HHGOpMAIK U 16 24 orpoc
HEOIPEIETEHHOCTH 8
Tewma 4. TlyacCOHOBCKHit poriece 6 12 18 OIIpocC
Tema 5. Cnyuvaiinble CyMMBI 6 12 18
Jlpyrue BUuabl CaMOCTOSITENIbHON paboThI
(OTCYTCTBYIOT)
ITpomeskyTouHas arrecranus (9K3aMeH)
Hroro 36 72 108 —




5.2. Coneprkanue pasenoB (TeM) JUCIUILTAHBI

Ne n/mt HaumenoBanue Copepxanue pa3zesoB (TeM) AUCUUILIIMH
pazzesoB (Tem)
JACLIUIIIIUHBI

1. Tema 1. Ilonsatue [Tonsitue BeposiTHOCTHOM Mozenu. [Toaxonpl K MaTeMaTHYECKOMY onucaHuto ciydaiiHocTu. [lapanoke beprpana.
BEPOATHOCTHOU Axcuomatuka Koamoropona. Y cinoBUsa NpakTHUECKOW MPUMEHUMOCTH BEPOSITHOCTHBIX MO/JIeNIeld, OCHOBAaHHBIX Ha
MOJIEIHN akcuomatuke KosMoroposa. MaTemaTuueckue MOJIeNH1 LIEHTpa U pazdpoca ciiydaiiHoi BenuunHbl. HezaBucUMOCTS.

KoBapuanus, ko3¢ duiment koppessiuuu.

2. Tema 2. ACUMIITOTHYECKHE BEpOSITHOCTHBIE Moie. OCHOBHBIE MPEJIENIbHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH: 3aKOH OOJIBIINX
ACHUMIITOTUYECKHE yucel, TeopeMa I[lyaccona, nenrpanbHas npeneiabHas TeopeMa. OLEeHKH TOYHOCTH HOPMAJIbHOM alnpoKCUMAaLUU IS
BEPOSATHOCTHBIE CYMM HE3aBHCHUMBIX CIIy4alHBIX BE€IMUYUH. be3rpaHnuHO JenuMble U yCTONYMBBIE paclpeleIeHNs BEPOATHOCTEN.
MOJIENN Teopems! JIeBu u XMHYNHA.

3. Tema 3. MaremaTrueckre MoJiesid HH(OPMAIMK M HEOTIPEASIEHHOCTH. DHTPOIIHUS KaK Mepa HEeONPeIeIEHHOCTH.
Marematuyeckue Huddepenunansuas sHTponuUs. DKCTpeMaIbHble HHPOPMAIIMOHHBIE CBOWCTBA PABHOMEPHOTO, IIOKA3aTEILHOTO U
MOJIeNn HOPMAaJIbHOI'O 3aKOHOB pacHpeaesICHuUs.
uH(pOpMaIK U
HEONPENEIEHHOCTH

4, Tema 4. [TyacconoBckuii npouecc. IlyaccoHOBCKUi poIiecc Kak MOJENIb Xa0TUUECKUX paclpeeIeHni BO BpEMEHH.
[TyacconoBckuit WudopmanmonHbie CBOWCTBA MTyaCCOHOBCKOTO MPOLIECCA.
nporecc

5. Tema 5. Cayuaitabie | Cirydaiinsle cyMMbl. Teopema Penbu. Teopema nepenoca. Ananor teopems! IlyaccoHa aiist cirydaliHbIX CyMM.

CYMMBI




6. ®onp oneHouHBIX cpenctB (POC, olleHOYHBIC U METOAMYECKUE MAaTEPHAIIbI) JIJIsl OLICHUBAHUS PE3YIHTATOB O0YUECHHSI TI0 JUCITUTIINHE (MOYIIIO).

6.1. TumoBsie KOHTPOJIBHBIC 3aJaHus WKW WHBIC MaTCpHajibl JJId IMPOBEACHUA TCKYILICIO KOHTPOJIA YCIIEBAEMOCTH, KPUTCPHUU M IHKAJIbl OCHHBAHUA (B
OTCYTCTBHUC YTBCPKACHHBIX COOTBCTCTBYIOIUX JIOKAJIbHBIX HOPMATHUBHLIX aKTOB Ha q)aKy.]IBTeTe)

IIpuMepsl TECTOB.

Bapuanmer omeemos
Ne 3adanus P

Crypent 3Haer 10 wu3z 30
BOIIPOCOB  Iporpammel.  Haittu
1. | BEpOATHOCTH TOTO, YTO OH 3HAET 3 -~
BOIIpOCa 3 3-x  emy
MIPEJITIOKEHHBIX.

w|
I

OnuH 3aBOJl TPOM3BOAMWT B JIBa
paza Oojblie MNPUOOPOB, YEM
JIPYTOM. BepositHOCTB
5 0e30TKa3HOM paboTel mpubdopa
" | mepBoro 3aBonxa — 0,8; BTOporo —
0,9. CnydaiiHO B34TBHII TPUOOP
orkazas. KakoBa BepoOSATHOCTS,
YTO OH CJIeJIaH Ha 2-M 3aBoje?

(SRR
o
[S RN
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[S RN

JluckpeTHas ciiydaliHas BeIU4MHa
X 3a7aHa pSAAOM paclpeaeaeHus
3. X 1 2 3 0,42 0,24 0,2 0,22 0,44
p 0,1 p2 0,5
. Haitm p(x).

Haiitu BepoATHOCTH TOrO, YTO
4a. | mpu 10 mogOpackIBaHUSIX MOHETHI
rep0 MOSIBUTCS POBHO 5 pas.

2 2 & 27
125 362 256 64

N

YcerpoiictBo cocrout u3 1000
JJIEMEHTOB  C  BEPOSITHOCTHIO
OTKa3a s Kaxzaoro 3a Bpems T,
paBHO 0,002. Haittu
BEPOSITHOCTh TOTO, YTO 32 BpeMs
T oTkaxeT x0Ts ObI 1 dNIEMEHT.

40. e-2 l-e-1 1-e e-1 1-e-2




HenpepoiBHas ciy4aiiHas
BelMunHa X 3agaHa  (QyHKIHEH
pacnpezeneHus:
0, x<0
1 1 1 1 1
5 | F(x)={ x,0<x<1 NG B N 7 T
Lx>1 Haiitu
cpenHee KBaJIpaTHUECKOe
orxnonenne ®X)

6.2. TumoBsie KOHTPOJIbHBIC 3a/laHHA WUJIW UWHBIC MaTCpHUaJIbl JJIs ITPOBCACHUA HpOMe)I(YTO‘lHOﬁ aTTeCTalluy 110 AUCHUIIMHEC, KPUTCPHUH U IIKAJIbI
OLICHUBaHUA

Bormpocs! k 3x3ameny

. BepoatHocTHble MOgenu u napagokc beprpana.

. MareMatnueckast MOJIEIb HEHTPA CIIy4allHOW BEJIMYUHBI.

. Maremarnueckast Mozieb pa3dopoca ciyyaifHON BeTUUNHBIL.

. CiryyaiiHble BeIMYMHBI. 3aBUCUMOCTb COOBITUN U CIIy4allHbIX BEJIHYHMH.

. Buzbl cxoquMoCTH citydaiiHbIX Beau4uH. LleHTpanbpHas npeaeibHas TeopemMa, oleHka ckopoctu cxoaumoctu B LIIT.
. 3aKOH OOJBIITUX YKCE, OLIEHKA CKOPOCTH cXoauMocTH B 3bY.

. Pacipenenenue Ilyaccona, Teopema Ilyaccona u ee 06061ieHue.

. YcToltunBele U O€3rpaHUYHO JeTuMble pacripeaeneHus. Teopemsl JleBu n XuHunHa.

9. Nudopmanus u suTponus. CBOHCTBA.

10. Inddepenunanbaas SHTPOMHS, CBOMCTBA HEKOTOPHIX PACTIPEICICHHI.

11. Onpenenenne myaccOHOBCKOTO MpoLiecca.

12. InpopmaiimoHHbIe CBONCTBA IIyaCCOHOBCKOIO MpolLiecca.

13. Cay4aiiHble CyMMBI, OCHOBHBIE CBOWCTBA, ITyaCCOHOBCKUE CIyYailHbIE CyMMBI.

14. 'eomeTpudeckre ciaydaiiHblE CyMMBI, TeopeMa PeHbH, CBA3b MEXTY T€OMETPUIECKUMH U ITyaCCOHOBCKUMHU CIIYYalHBIMA CYMMaMH.
15. Teopema nepenoca. Ananor teopemsl Ilyaccona uist cirydaliHBIX CyMM.

01O\ DN WM =



IHIKAJIA U KPUTEPUU OLUEHUBAHMUS pe3yabTaToB 0o0yuenust (PO) no nucuuiine

Orenka

BHUJIBI OI[CHOYHBIX
Cpe/CTB

2 (He 3a4TeHO)

3 (3auTeHO)

4 (3auTeHO)

5 (3auTeHo)

3nanus
(6U0bL OYEHOYUHBIX
cpeocms: Onpoc, mecmot)

OtcyTcTBHE 3HAHUN

®parMeHTapHbIE 3HAHUS

OOmue, HO HE
CTPYKTYpUPOBAaHHBIC 3HAHUS

CdopmupoBaHHBIC
CUCTEMATUYCCKUE 3HAHUS

Ymenus

(6U0bl OYEHOUHBIX
cpedcms: npakxmuyeckue
3a0anus1)

OtcyTcTBUE YMEHUI

B uenom ycnemHoe, HO He
CHCTEMaTHYEeCKOEe yMEHHE

B uenom ycnemnoe, HO
coJiepKaliiee OT/IeIbHbIC
po0Oesbl yMEHUE (IOMyCKaeT
HETOYHOCTH
HENPUHIUITHATLHOTO XapaKkTepa)

Ycnentnoe u
CHUCTEeMAaTHYECKOe YMEHUE

HaBbiku

(BJIaeHHUs1, OTIBIT
JeATeJIbHOCTH)

(6U0bI OYEHOUHBIX
cpeocms: 6bINoHeHUe U
3awuma Kypcogou
pabompwl, omuem no
npaxkmuke, omuem no
HUP um.n.)

OTCyTCTBHE HABBIKOB
(BmaseHuit, ornbiTa)

Hanuune oTaenbHBIX HABBIKOB
(Hanuune pparMeHTapHOTO
OTIBITA)

B uesnomMm, copmupoBaHHbIe
HaBBIKH (BJIaICHUA), HO
UCTIOJIb3yeMble HE B aKTUBHOMN

dhopme

CdopmupoBaHHBIC HABBIKU
(BnageHus ), npuMeHsieMble
IIpU PELICHUH 3a1a4

7. PecypcHoe obecrieueHue:

7.1. IlepeueHb OCHOBHOH U JTOTIOJIHUTEIBHOU JIUTEPATYPhI

OcHoBHas auTepaTypa

1. YabsuHoB, Bnagumup BacunbseBnu, MaTemaTtuueckrue OCHOBBI TEOpPUH BepoaTHOCTEH : yued. mocodue. / B. B. YabsHoB ; Mock. roc. yH-T um. M. B.

JlomonocoBa, ®ak. BEIYHCI. MaTeMaTUKu U kubepHeTuku, Kad. mar. cratuctuku. - M. : MAKC Ilpecc, 2018. - 94, [2] c.

2. Ilaryposa, Bepa UrnaTbeBHa, ANNpOKCUMAIMH pacIipeesieH!i 1 ©X MOMEHTOB : yuel. nocobue. / B. U. Ilaryposa ; Mock. roc. yH-T um. M. B.
JlomonocoBa, ®ak. Bermci. MaTeMaTuku u kudepHetuku. - M. : MAKC Ilpecc, 2016. - 64, [1] c.




JlomosnHUTENbHAS TUTEpATypa

1. UBuenko,l puropuii MiBanoBu4, /luckpeTHbie pactipeesieHus : BEPOATHOCT.-CTaT. cripaB.. MHoromepHsble pactipeaenenus / I'. WM. MBuenko, 0.
N. Mengenes. - M. : URSS : IEHAH/I, 2016. - 329 c.

2. I'eBopksn,[TaBen CamBenoBud, Teopus BEpOATHOCTEH M MaTeMaTHYECKasl CTaTUCTHKA : y4e0. mocobue st cryaeHToB By30B. / [1. C. 'eBopksH,
A. B. Iloremkxun, Y. M. DiiceiMOHT. - M. : ®u3mariut, 2016. - 176 c.

3. Kypagines,Cepreii ['eoprueBud, Teopusi ciaydaiiHbIX MPOLECCOB : KOPPEISAIL. TEOPHUs, CIIEKTP. TEOPHsI, OCHOBHBIC MOHSITHS U MOJOXKEHHUS TCOPUH
CJIy4aiiH. TOTOKOB : [yue0.-meroa. komiuiekc]. / C. I'. XKypasnes, C. B. Kupeesa. - M. : URSS : JIEHAH/], 2018. - 227 c.

7.2. IlepedeHp JIMIIEH3UOHHOTO IPOTPAMMHOTO 00ECTICUSHHSI, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOICTBA
[Tpu peanu3zanuu AUCHUILIUHBI MOXKET ObITh HCIOIB30BAHO CIEIYIOLIEe IPOrpaMMHOE 0OecIIeueHHe:

[Mporpammusiii npoaykt Red Hat Enterprise Linux Server for HPC Compute Node for Power, LE, Self-support
ITporpammusiii mpoaykt Red Hat Enterprise Linux Server for HPC Head Node for Power, LE, Standard
Omneparmonnas cucrema SUSE Linux Enterprise Server 11 SP4 for x86_64
Omneparnonnas cucrema Red Hat Enterprise Linux Server 5.0 for x86_64
Omneparmonnas cucrema SUSE Linux Enterprise Server 10 SP3 for ppc64
Omneparmonnas cuctema Ubuntu 18.04.
ITporpammuoe obecnieuenue i Buptyanusanuu Oracle VM VirtualBox
Omneparmonnas cuctema ALTLINUXMATEStarterkit 9 mumen3usGPL
[Tporpammusnii npoaykt JetBrains IntelliJ IDEA Community Edition Free Educational Licenses
. IIporpammusrit mpoaykt JetBrainsPyCharm Community Edition Free Educational Licenses
. IIporpammusrit mpoaykt JetBrainsCLion Community Edition Free Educational Licenses
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. Iporpammusiii npoayktr UPPAAL (http://www.uppaal.org/) axagemuueckast TUIICH3US

-
w

. IIporpammusit mpoaykT Java 8 (64-bit)Oracle Corporation
[Tporpammusiii npoaykt Java SE Development Kit 8(64-bit) Oracle Corporation
. IIporpammusiit nponykt NetBeans IDE 8.2 NetBeans.org
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. IIporpammusrii npoaykT Dev-C++ Bloodshed Software
. IIporpammusiii npoaykTCodeBlocksThe Code::Blocks Team

-
~



18
19
20
21
22
23

. IIporpammusrii npoaykT Free Pascal 3.0.0Free Pascal Team

. IIporpammusrii npoaykr Python 3.5.1 (64-bit)Python Software Foundation

. IIporpammusrii mpoaykT R for Windows 3.2.2 R Core Team
. IIporpammusrii npoaykrHaskell Platform 7.10.3 Haskell.org

. Onepanmonnas cucrema Microsoft Windows 7 kopriopaTiBHast akageMudecKast TUIIEH3Hs

. Onepanmonnas cucrema Microsoft Windows 10 Education akagemudeckas JTunieH3us

24. TIporpammusiii ipoaykt Microsoft ProjectProfessional 2013 akagemudeckas JTUIEH3US

25
26

. IIporpammusiii mpoaykT Microsoft VisioProfessional 2013 akagemuueckast TUIICH3HSI

. IIporpammusrit nmpoaykrMicrosoft VisualStudioProfessional 2013 - RUS [Pycckuii (Poccust)]| akagemudeckas JUIEH3US

7.3. Ilepeuenp mpodeccnoHanbHbIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

1. http://www.edu.ru — nopran MunucrepcTBa 00pa3oBanus u Hayku PO

2. http://www.ict.edu.ru — cucrema deaepanbHbIx 00pazoBaTeabHbIX mopTanoB « KT B 06pa3oBaHum»

3. http://www.openet.ru - Poccuiickuii mopTan OTKPbITOro 00pa3oBaHHs

4. http://www.mon.gov.ru - MunmcTepcTBO 00pa3oBaHus 1 Hayku Poccuiickoit deneparuu
5. http://www.fasi.gov.ru - ®enepanbHoe areHTCTBO MO HAYKE U HHHOBAIUSIM

7.4. Ilepeuenp pecypcoB UH(GOPMaLMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn «IHTepHET»
1. Math-Net.Ru [DnekrpoHHsIii pecypc] : obuiepoccuiickuii Mmaremarinueckuii mopran / Matemarndeckuid uHCTUTYT M. B. A. CreknoBa PAH ; Poccuiickas

akagemus Hayk, OTneneHne MareMaTH4eckux Hayk. - M. : [0. n.], 2010. - 3aru. ¢ Tutyn. skpana. - b. 1.

URL.: http://www.mathnet.ru

2. Yuusepcuterckas oubnmmorexka Online [DnekTpoHHBIN pecypc] : anekTpoHHas oudnuoreunas cucrema / OO0 "Jupekr-Meaua" . - M. : [6. u.], 2001. - 3arx. ¢

TUTYI. 3kpaHa. - b. . URL: www.biblioclub.ru

3. VYuuBepcanbHble 0a3bl naHHbIX East View [DnexkTpoHHbIi pecypc] : nndopmaimonnsiii pecype / East View Information Services. - M. : [0. u.], 2012. - 3arn. ¢

TUTYJL. DKpaHa. - b. 11.
URL: www.ebiblioteka.ru

4. Hayunas snextponHass OuOnmoreka eLIBRARY.RU [DnexkrtponHbIii pecypc|
rOCyJapCTBeHHBINH yHUBEpCHTET. - M. : [0. n.], 2005. - 3aru. ¢ TuTy1. 3KkpaHa. - b. 1.

URL: www.eLibrary.ru

7.5. Onucanve MaTepuaIbHO-TEXHUYECKOTO 00ECTICUCHHSI.

@unmnan MI'Y B r.CapoBe, OTBETCTBEHHBIH 3a pean3anuio gaHnHou IIporpaMmel, pacnoiaraeT COOTBETCTBYIOIIEH MaTepUaIbHO-TEXHHUECKON 0a30H,
BKJIIOYasi COBPEMEHHYIO BBIYMCIUTEIbHYIO TEXHUKY, OOBEMHEHHYIO B JIOKAJIbHYIO BBIYMCIUTEIbHYIO CETh, UMEIOLIYIO BBIXO] B MIHTEpHET.
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: mHpopmarmonHbii moptan / OO0 "PYHOBB" ; Cankrt-IlerepOyprekuit



Hcnonp3yroTes cnenuantu3npoBaHHble KOMIIBIOTEPHBIE KJIacChl, OCHAILIEHHbIE COBPEMEHHBIM 000pynoBaHueM. MaTtepuaibHas 6a3a ¢dakynbrera
COOTBETCTBYET JICUCTBYIOIIUM CAHUTAPHO-TEXHUYECKUM HOPMaM M 00€CIIeYMBAET MPOBEICHNE BCEX BUIOB 3aHATHH (J1TAOOPATOPHOU, MPAKTUYECKOM,
JUCHUILTMHAPHON M MEXAUCLIUITIMHAPHOM MOATOTOBKH) U HAYYHO-UCCIIEI0BATENLCKON pabO0Thl 00YYarOIMXCsl, MPEyCMOTPEHHBIX YU€OHBIM IIAHOM.

8. CootBercTBHE pe3ynbTaToB 00yueHus mo ganHomy anemeHTy OIIOII pesynbpraram ocBoenus OIIOII ykazano B O6mieit xapakrepuctuke OITOIL.

9. Pa3paboTuuk (pa3pabOTYUKH) MPOTPAMMBI.
npodeccop A.¢p.-M.H. Koposies B.10.
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