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AHHOTANMA

Kypc mocssiiieH TeopeTHUEeCKUM OCHOBaM U IPAKTUHECKOMY IIPUMEHEHHIO CTOXACTUYECKMX METONOB IS
pelleHUs] Ppa3iIMyYHBIX 3a/a4 CTaTUCTHUYECKOW (U3MKU. PaccMaTpuBaroTCsi OCHOBHBIE IOHSATHS TEOPHH
BEPOATHOCTEH M CTAaTHCTUYECKOI (DM3UKH, BOIPOCH I'EHEPAIMH ITICEBAOCIYYaiHBIX YHCEJ Ha KOMIIBIOTEpE,
CHEeUHAIU3UPOBAHHBIE CTOXACTUYECKHE alTOPUTMBl U aTOMHCTUYECKOrO MopaeiaupoBaHusi. OCHOBHOe
BHUMaHHE B Kypce yAessieTcs creluduieckuM BoIpocaM MporpaMMHoOi peanusannu MetonoB MonTte-Kapro,
OT 3JIEMEHTAPHBIX 3aa4 BHIYMCIICHUS ONPEACIICHHBIX HHTETPAJIOB 10 PEIICHHSI CIOKHBIX IP00IeM KBaHTOBOM
CTaTHCTHUYECKON (DM3MKM C HCIOIb30BaHHEM KOHTHHYaJIbHBIX HHTErpaioB. B mporecce oOyudeHus Oymer
YIEIeHO BHHMaHHE 3a/ade O NEPKOJAIMH, Monaenu M3nHra, aToOMHCTHYECKOMY MOJEIHPOBAHHMIO CHUCTEM
4acTull C KJIACCUYECKUMU IOTEHLMATAMU, METOJAM PEIIEHUs] MHOIOYaCTUYHOI'O CTAlMOHAPHOIO ypaBHEHUS
[lIpeauHrepa, KBAHTOBBIM MHOTOYACTUYHBIM CUCTEMAM IIPU KOHEYHOH TeMIlepaType.

1. leau u 3apa4u

eap AUCUMNIMHBI

- U3y4YCHHE OCHOBHBIX 3aKOHOB CTaTUCTHUYECKON (DM3MKH, U3yUEHHUE PA3IMYHBIX 3a7a4 KIaCCHUYEeCKOU U
KBaHTOBOH CTaTHCTUYECKON (DU3MKM M TIOAXO/IOB K MX PEIICHUIO Ha 0CHOBe MeTona Monte-Kaprio.

3agauu AUCHUILIHHBI

- IOJTy4€HHe IPEICTaBICHUI 0 KpyTe 33/1a4, pelIaeMbIX B paMKaxX CTaTHCTHUECKOH (hu3nky;

- U3y4eHHUE OCHOBHBIX 3aKOHOB KJIACCUYECKOW U KBAHTOBOW CTaTUCTHUYECKON (PU3UKH;

- n3ydenue Meroga MonTe-Kapio u ero nmpuinokeHu K 3a/1auaM CTaTUCTUYECKON PU3UKY;

- MOACIIMPOBAHUC PA3JIMIHBIX KJIACCUYCCKUX U KBAHTOBBIX CUCTEM,

- BBIYUCJICHUEC TCPMOJUHAMUYCCKUX U IEPCHOCHDBIX CBOMCTB Ppa3IMIHbIX CUCTEM,

- IPECACTABJICHUE O CTOXaCTUICCKOM MOJACIMPOBAHNU KBAHTOBBIX CHUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4YHYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB




OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH Ui ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,

CIICUAIINU3UPOBAHHBIMU TAKCTAMU HNPUKITATHBIX

porpamm) B U30paHHON TpeMeTHON 00JIacTH

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IONyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

— pacnpenenenue ['ub0ca, GopMmynsl Ui CTaTCyMMbl B MHUKPOKAHOHMYECKOM W KaHOHHYECKOM

aHcaMOJIaX;

— MOHATHE CIIyYaiHOTO YKciia, GYHKIUH PACIpeeIeHHs 1 INIOTHOCTH paclpe/IelICHUs;

— anropuT™ MeTporonuca s TeHepaliy CIIyYaiHbIX YUCEeN ¢ 3alaHHBIM paclpe/ieIeHIEeM;

— (dhopmyny DitHIITeHHA 1715 KodQuinreHTa caMmoaudysuu;

— (opmynbl Il BBIYHCICHUS TEPMOJMHAMHYECKUX BEIWYHMH IS 33JaHHOTO TAapHOTO IMOTEHIHAA

B3aNMOJICHCTBHS;

— craunoHapHoe ypaBHeHue lIpenunrepa.

YMETB:

— PCaJIM30BbIBATL HA KOMIIBIOTEPEC aJITOPUTM BBIYHUCIICHUS OIIPECACIICHHBIX HWHTCTIPajIOB METOAOM

Momnre-Kapio;

— peanu30BbIBaTh AIropuT™M Merpornonuca;

— peanu30BBIBaTh HA KOMIIBIOTEPE MOJIEb CIIMHOBOM TMHAMUKH B MOzienu M3uHra;

— MOJEJIUPOBaTh Ha KOMIIbIOTEPE CHUCTEMY aTOMOB, B3aUMOJAEHUCTBYIOUIMX C 3aJaHHBIM IIapHBIM
MOTEHIManoM, MeTooM MonTe-Kapio B kaHOHHYECKOM aHcamore;

YUCJICHHO pelllaTh CTallMOHApHOE
BapHalMOHHBIM MeTo1oM MonTe-Kapio;
YUCJICHHO pelllaTh CTallMOHApHOE

Qg dy3noHapM MeTogoM MonTe-Kapio.
BIIAJIETh:

ypaBHeHue IllpenuHrepa misg 3aJaHHOTO IOTEHIMANA

ypaBHeHue IllpenuHrepa misg 3aJaHHOTO IOTEHIMANA

— HaBBIKAMU Pa3pabOTKH MPOCTHIX aJITOPUTMOB, OCHOBAaHHBIX Ha MeTonax Monre-Kapio;

— CTPYKTYPHBIM IIporpamMMupoBanreM Ha si3bikax C/C++ u Python;

— BU3yaJIM3alMei pe3ylIbTaToB MOJETMpOBaHys Ha s3bike Python;

— NOJIKJIIOYEHHEM CTOPOHHHMX OHMOJIMOTEK ISl pealu3aliii AJrOPUTMOB, OCHOBAaHHBIX Ha METOJE

MomnTe-Kapio.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Jlexkmum

CeMmuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

OcHOBHBIE MTOHATHS TEOpUHU
BEPOSITHOCTEN. [uckperHas u
HEIpEphIBHAs  CiIydailHas  BEIMYWHA.
@OyHKLUSA paclpenesieHus, IJIOTHOCThb
BEPOSITHOCTHU. IIpumepsr  cirydalHBIX
BEJIMYUH c pa3IUYHbIMU
pacupeneIeHUIMH.

OcCHOBHBIE IOHATUS  CTAaTUCTUYECKOH
¢$u3nKu. Crarcymma, IJIOTHOCTh
COCTOSIHUH, HOHATHE aHcamOIs.
[Ipumepsr.

I'enepaTopsl TMceBIOCTYYalHBIX YHCEIL.
Tunel reHepaTopoB, UX IOCTOMHCTBA U
HEAOCTAaTKHU. TecTupoBaHHE I€HEPATOPOB
IceBAOCIyYaHbIX unceln. IIporpammusie
peanu3anuu reHepaTopoOB
IICEBAOCITYYalHbIX YUCEIL.

[Touarue metoga Moute-Kapno. Meron
Monre-Kapio TUIS BBIYHCIICHUS
nHTerpanos.  IlorpemHocts  MeTona
Mounrte-Kapno. Ilpumepbl.  Anroputm
MeTtponomnuca.

MeTton CIy4YallHBIX Oy XIaHUi.
BpoyHnoBckoe nBumxkenune u auddysus.
bnyxnanue 06e3 camomnepecedeHUd u
MPUIIOXKEHUS K (PU3KKE TOTMMEPOB.

3amaga 0 TIEPKOJISIIHH. [Topor
MEPKOJISIUK, OCCKOHEYHBIH  KiacTep.
AnropuT™Mbl  TIOMCKa  OECKOHEYHOTO
KJlacrepa. Brruncnenune mnopora
HEePKOJISIHH.

Monenu CIIMHOBOM AWHAMUKH. Mojeib
W3zunra. MonenupoBanue
TEPMOAMHAMHYECKUX CBOICTB
(deppomMaraeTnka B JIByMEpHOH MOIEITH
W3zunra.

Monens  TBepubix  cdep.  3ajgaHue
HavYalbHOHN KoH(puUrypanyu. Beraucienne
JaBJICHHUSI CHUCTEMBI TBEpIBIX cdep B
3aBUCHMOCTH ~ OT  IUIOTHOCTH B
O/IHOMEPHOM H JIBYMEPHOM ClIydae.

[Ipumenenne metona Monrte-Kapno s
KBaHTOBBIX  CHUCTEM. BapuannoHHBINA
meton Monre-Kapno ans ogHoMepHOro
cranuoHapHoro ypasHeHus Llpenunrepa.
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Meton cily4aiiHBIX — ONyXmaHuW ISt
cranmonapHoro ypasaenus Llpegunrepa.
Huddysuonnsiii meron Monre-Kapio.
ANTOpUTM MeETOna, TPHJIOKEHUS IS
MOJICTBHBIX CHCTEM.




[lonsitue o wmerome MonTe-Kapno ¢
MHTErpaJlaMH 110 TpaeKTopusM. Matpuiia
1 TJIOTHOCTH, npobiema 3HAKOB. 1 1 )
CoBpeMeHHOE  COCTOSIHHE  IIPOOJIEMBI
MOZEIMPOBAaHUS  KBAHTOBBIX  CHCTEM
MHOTHX YaCTHII.
Wroro yacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

ConeprxaHue JUCIUIUIMHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennuii)

1. OcHOBHBIC TIOHATHUSI TEOPUH BEPOSITHOCTEW. [lMCKpeTHas U HempepbIBHAs CilydaiiHasi BEIUYMHA.
@OyHKLUA paclpelesieHus], INIOTHOCTb BEposATHOCTU. Ilpumepsl cityyaliHbIX BEJIMYUH C PA3JIMYHBIMU
pacupeneIeHUIMH.

OcHOBHBIE IOHATUS TEOpPUM BeposiTHOCTeH. [lUckpeTHas M HelpepblBHAs CilydaiiHas BEJIMYMHA.
@yHKIUSA paclpeneaeHus, INIOTHOCTh BEPOATHOCTH. [IprMepsl cirydallHbIX BEIMYMH C PA3ITMYHBIMU
pacnpeneneHusIMu.

2. OcHOBHBIC MOHATHS CTAaTHCTHYECKOM ¢u3uku. CraTrcymMma, IUIOTHOCTb COCTOSIHUH, HOHSTHE
ancamOis1. [Ipumepsr.

OcHOBHBIE TIOHATUSI cTarucTU4eckod (usnmku. Crarcymma, IDIOTHOCTh COCTOSIHUH, TOHSTHE
ancamOis1. [Ipumepst.

3. T'eHeparopbl INCEBAOCIYYalHBIX 4YHCEN. THIBI TE€HEPATOPOB, MX JOCTOMHCTBA M HENOCTATKH.
TectupoBanue reHepaTopoB IICEBAOCIyYallHbIX uMcen. lIporpamMmHbIe peanu3aluu IeHEepaTopoB
[ICEBAOCITYYaHBIX YUCEN.

I'eneparopsl IceBAOCTy4YaWHBIX 4YMCed. THUIBI I'€HEPAaTOpPOB, MX [OCTOMHCTBA M HENOCTaTKU.
TecTpoBaHuE TE€HEpPATOPOB ICEBIOCTY4YallHBIX dHcen. [IporpamMmHble peann3anuy TeHEpaTOPOB
IICEBAOCITYYalHbIX YUCEIL.

4. Tlonsatue wmeroma Monre-Kapno. Meton Monte-Kapino s BbMHMCIEHUS HWHTErpajoB.
ITorpemnocts MeToga MonTte-Kapino. IIpuMepsl. Anroputm Metpononuca.

[Tonarue merona Moute-Kapno. Metog Monte-Kapino nis Beiuncnenus uaterpainon. [lorpemnaocTs
Merona Monte-Kapio. [Ipumepsi. Anroputm Merpomnosnuca.

5. Meron cnyvaiiHeix Omyxjanuidl. bpoyHoBckoe paBmwkeHne W 1nuddysus. buyxnanme 6e3
CaMOIIepPECEUCHUI U MPUIOKEHHS K (PU3UKE TIOIUMEPOB.

Merton cnywaiiHpix OnyxnaHuil. bpoyHoBckoe aBwkenue u auddysus. bayxnanme 6e3
caMoIepeCceYeHUH U NMPUIOKEHHS K (PU3UKE TOITUMEPOB.

6. 3amaua o mnepkomsiiuu. [lopor mnepkossiimu, OECKOHEYHBIH KiacTep. AJTOPUTMBI TOWCKA
0eCKOHEYHOTO KilacTepa. Brruncienne nopora nepKoJsIIuH.

3agaya o mepkoisiuuu. [lopor mepkosumu, OSCKOHEYHBIH KiIacTep. AJITOPUTMBI TTOMCKa
0eCKOHEYHOTO KJacTepa. Berunciaenue mopora nepKoIsIuH.



7. Mopenu cnuHOBOM auHamuku. Mopens M3unra. MonenupoBaHue TEPMOAMHAMHYECKUX CBOMCTB
(deppomarueTrka B JByMepHO# Mozenu M3unra.

Monenu cnimHoBoM auHamMuku. Mogens M3unra. MoaenupoBaHue TEpMOAMHAMUYECKUX CBOWMCTB
(dbeppoMarueTka B JByMepHO# Mojienu M3unra.

8. Mopnens TBepabX cdep. 3anaHue HadalbHOW KOH(PUIrypaluu. BbrancieHne AaBiIeHUs] CUCTEMBI
TBEPIBIX cep B 3aBUCIMOCTH OT IJIOTHOCTH B OTHOMEPHOM U ABYMEPHOM CITydae.

Mopnens TBepAbix cdep. 3amaHue HauaabHOW KOH(Urypauuu. BreruncieHue naBieHUs] CHCTEMBI
TBEPAbIX Cep B 3aBUCMOCTH OT IUIOTHOCTH B OMHOMEPHOM U IBYMEPHOM CIIydae.

9. Ilpumenenme wmetoma Monrte-Kapno pans KBaHTOBBIX cHCTeM. BapHaloHHBI MeTon
Momnre-Kapio a1 oqHOMEpHOro cTaimoHapHoro ypasHeHus Lllpeaunrepa.

[Ipumenenue merona MonTe-Kapno 115 KBaHTOBBIX cucTteM. Bapuanuonubeiii Meton MonTe-Kapno
JUIsl OMHOMEPHOIO cTalMoHapHoro ypasHenus [llpenunrepa.

10. Metox ciyvaiiHbIX OyKIaHWH Ut craimonapHoro ypasHenus lpexunrepa. uddy3nonnbii
Meron MonTe-Kapiao. Anroputm MeTona, IpUIIOKEHUS A1 MOJENBHBIX CHCTEM.

Merton cnyyaiiHbIX OmyxgaHwii anst craguoHapHoro ypaBHenus Ilpeaumnrepa. duddysuonnsiii
MeTox MonTe-Kapio. Airoputm Meroa, IpUIOKEHUS 1Sl MOJIEJIBHBIX CHCTEM.

11. Ilonatue o merone Monrte-Kapno ¢ umHTerpamamu Mo TpaekTOpusM. Marpuia IMJIOTHOCTH,
npoOsiema 3HakoB. COBpEeMEHHOE COCTOSTHHE MPOOJIeMBbl MOZIEIMPOBAHNS KBAHTOBBIX CUCTEM MHOTHX
YaCTHII.

Merton cnyyaiiHbIX OmyxgaHwii anst craguoHapHoro ypaBHenus lpeaumnrepa. duddysuonnsiii
MeTox MonTe-Kapio. Airoputm Metoa, IPUI0KEHUS 1711 MOJIEJIBHBIX CHCTEM.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Kommsroteps! n MynbsTuMeaniinoe 0060pynoBaHue (IPOEKTOP).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckas ¢pusuka [Texer] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yueod. mocodue s
yu-toB / JI. /1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.

2. KommsrotepHoe monenupoBanue B ¢pusnke [Teker] : B 2 u. Y. 1 : [yue6. mocobue 1is By30B] / X.
I'ynn, A. Tobounuk ; nep. ¢ aur. A. H. [lonronosa, B. A. ITanuenko .— M. : Mup, 1990 .— 349 c.

3. KomnsrorepHoe moaenupoBanue B ¢pusuke [Teker] : B 2 u. Y. 2 : [yue6. mocodbue s By3oB] / X.
'ynn, 4. Tobounuk ; nep. ¢ anrn. A. H. [Tomronosa, B. A. ITanuenko .— M. : Mup, 1990 .— 400 c.

4. TTIpoxopos [0.B., [Tonomapenxko JI.C. Jlekunu mo Teopun BEpOATHOCTEN U MaTeMaTU4YeCKOM
cratuctuke. M.: M3narenscTBo MockoBckoro yuuBepcurera, 2012, 256 c.

JomnonHutensHas auTeparypa
1. MeToasl KOMIBIOTEPHOTO 3KCIIEpUMeHTa B TeopeTnyeckoi ¢usuke [Teker]/[. B. Xeepman , -M.,
Hayka, 1990
2. Yucnennsie Metonsl MonTte- Kapio [Texcr]/HU. M. Co6onb, -M., Hayka, 1973
3. bungep K., Xeepman JI.B. Moxaenuposanue metoqom Monrte-Kapio B cratiuctudeckoit pusuke. M.:
Hayka, ®uzmatnut, 1995. 144 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. TekcToBsIii peakTop + KoMIusATop s3bika C/C++ WM MHTETpUPOBAHHAS Cpeia Pa3pado0TKU Ha
si3pike C/C++ (CLion, Microsoft Visual Studio, Xcode, ...)

2. Hnrepnperarop s3bika Python Bepcuu 3 + nmaketsl numpy, scipy 1 matplotlib
3. bubnuoreka BbruncnuTenbHOM MareMaTuku GSL

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JODKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM MOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOHN arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMoOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaIiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa BHIYUCIUTEIHHON (PU3UKU KOHAESHCUPOBAHHOTO COCTOSIHUS U )KUBBIX CHCTEM
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: [1.P. JIeammoB, kaux. ¢u3.-Mat. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

OIIK-1 Bnaneet cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM IesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnoco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3a]ad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaImy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THINS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U ITPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZI0BAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE HAay4yHOIO
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pesynbrare m3ydenus aucuuiuinabl «Metonbl MonTe-Kapno B craructudeckoi (usnke» oOydaromuics
JOJKEH:

3HATh:
— pacnpenenenue ['ub0ca, Gopmynasl s CTaTCyMMbl B MHUKPOKAHOHHYECKOM W KaHOHHYECKOM
aHcaMOJIsIX;
— MOHATHUE CIYYaHHOTO yKcia, PyHKIUH paclpeaesieHUs U IUIOTHOCTH PaclpeieeHus;
— aJIropuT™ MeTpornonuca AJs TeHEepaliy CIIyJaiHbIX YHCeN ¢ 3alaHHbIM PacHpeielIeHuEM;
— dopmyny DitHmITEHA 1715 KOdQpuureHTa camoaudpysuu;
— (opmynsl 1 BBIYMCICHUS TEPMOJMHAMHUYECKUX BEIWYMH JIS 33JaHHOTO MApHOTO MOTEHIMAla
B3aMMOJICHCTBHS;
— cranuoHapHoe ypaBHeHue lllpenunrepa.

yMeThb:
— peaJn30BBIBaTh HAa KOMIIBIOTEPE AJITOPUTM BBIYMCIICHUS OIPENEICHHBIX HHTErPajoB METOAOM
Mounrte-Kapro;
— peanu30BBIBaTh AITOpUTM MeTrporomnuca;
— peann30BBIBaTh Ha KOMITBIOTEPE MOAEb CIIMHOBOM JMHAMUKH B Mozienu M3uHra;
— MOJEJIMPOBaTh Ha KOMIIBIOTEPE CHUCTEMY arOMOB, B3aUMOJACHUCTBYIOLIMX C 3aJaHHBIM HapHBIM
MOTEHIIAIOM, MeTo/IoM MoHTe-Kapio B KaHOHHYECKOM aHcaMOiIe;
— UYHCJICHHO pelarb craudoHapHoe ypaBHeHue IlpenuHrepa pans 3alaHHOTO IOTEHIMANA
BapualnMoOHHBIM MeToioM MounTe-Kapio;
— UHCJICHHO pelarb craudoHapHoe ypaBHeHue IlpenuHrepa pans 3alaHHOTO IOTEHIMANA
i dy3nonnsiM MmeTogom Monte-Kapio.

BJIA/1eTh:
— HaBbIKAMHU Pa3pabOTKH MPOCTHIX aJITOPUTMOB, OCHOBAaHHBIX Ha MeTonax Monre-Kapio;
— CTPYKTYPHBIM IIporpaMmmupoBanreM Ha si3bikax C/C++ u Python;
— BU3yaJIM3alMel pe3ylbTaToB MOJEeINpoBaHys Ha a3bike Python;
— TMOXKIIOYEHUEM CTOPOHHMX OHMOJIMOTEK IJsl peaju3aliH aJlfOPUTMOB, OCHOBAHHBIX Ha METONE
Mounrte-Kapro.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

BKI. 11: C 1enpio KOHTpOJIE OCBOEHMS OOyYaloIIMMHCS y4eOHOro Mmarepuajia MpPOBOJUTCS YCTHBIH
OIPOC B HayaJe 3aHATHs I10 TEME MPOIIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[TepeueHb NpUMEPHBIX BOIPOCOB M IPUMEPHI OMIIETOB B IPUKPEIICHHOM (aiiie.

Kpurepun onennBanus
Onenka "ommuno" (10 Ganmos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmumuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad, MPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTAaBISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[I0 CYIIECTBY U3JaraeT €ro, yMeeT NPUMEHATh [10JIyY€HHbIE 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.



Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTyYeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCSl CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTelabHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJibHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBnerBoputensHO" (3 6ania) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

Ornenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
YacTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLUIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpOBOJATCS B TMHCbMEHHOW (opme mo Owieram. B kakaom Ouiiete mpencTaBieHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olOydaroniemycst npegocrasisiercs 30 MUHYT Ha
noxrotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOIO Jaca.



1. Ilepeyenb TUNOBBIX (IPUMEPHBIX) BONPOCOB, 3aJaHUIi, TeM JIsl OATOTOBKHU K TEKYLIEeMY KOHTPO.II0

[Tpumeps! 3a1aHUi KOHTPOIBEHOM PabOTHI:
1. OnpeneneHne BepoOATHOCTH, CIydaifHas BEIUYNHA, IUCKPETHBIC U HENPEPbIBHbIE CIIyYaiiHbIC BEIMYUHEI.
2. @yHKUUSA pacupeaeneHus 1 INIOTHOCTh BEPOATHOCTU CIy4alHOI BeWYMHBL. MaTeMaTHdeckoe 0KUIAHUE U JUCHIEPCHS.
3. Pacnipenenenue ['n60ca u ero 4acTHele ciydau: pacnpeneneHue bonsumana, @epmu-/upaka u boze-DitHmTelina.
4. MUKpOKaHOHUYECKHI M KAHOHWYECKUI aHCaMOJIH, CTaTUCTHYECKask CyMMa, IPHIMEp HWAEaTbHOIO rasa.
5. JInHeWHBI KOHTPYIHTHBII reHepaTop IMCEeBAOCTYYalHBIX YHCEI, €r0 CBOMCTBA, JOCTOMHCTBA U HEJAOCTATKH.

[Tpumeps! 3a1a4 U3 TOMAIITHETO 3a/IaHU:
1. 3amano M Touek B exmHMYHOM KpyTe. 3a 1 mar kakaast TOYKa paBHOBEPOSITHO CMEIAeTCs B OXHOM M3 4-X HaIpaBIeHHH
(Ha KBaJIpaTHOH peleTKe) Ha €AMHUYHBIN mar. BeIUuCIUTh cpeiHeKBaIpaTHYHbIN pa3mep obnaka Touek yepe3 N maros u
OIPENIEUTh €ro 3aBUCUMOCTD OT YHciia aros. CpeiHeKBaIpaTHYHBI pa3Mep BBIYUCIATD 110 opMyIie:

2 2 2 2 2 2
Ry = <ARN>' <ARN>:<XN>+<yN>_<XN> _<yN>
2. 3amano M Touek B eqMHUYHOM Kpyre. 3a | mar Kakaas Touka paBHOBEPOSITHO CMEIIAETCs B OJJHOM M3 6 HampapieHui ( Ha

TPEYroJbHOM peleTke) Ha eIUHUYHBIN Mar. BerducnnTh cpeHeKBaApaTHIHbINA pa3Mep obnaka Todek yepe3 N maros u
OTIPENENUTE €r0 3aBUCHMOCTh OT YHcia maroB. CpegHeKBa paTHIHBIA pa3Mep BEIUYUCIATH 10 (opMyIie:

Ry =J(DRG), (DR = () + (%)~ (%) - (o)

3. Omnpeznenuth NPOCTPAHCTBEHHOE PACTIPEACICHHE MOJIOKEHUH YaCTUIIBI, IPOM3BOISILCH CiTydaiiHble OTyXKIaHHUs Ha
€IMHUYHBIH [Iar B CIy4aifHOM HampapieHuH. YacTuia cMentaercst u3 Touku ¢ koopaunHatamu (0, 0), MakcuManbHOe
pazuanbHOE cMemneHre He npesbimaet 5. Caenats 5000 m1aroB M BEIBECTH TUCTOTPAMMY pacTIpelesICHHS.

4. IlpoMonennpoBaTh MajcHue A0KAeBOH Karum. Karuist magaer ¢ BeicoTsl H, koopaunara mo ocu x = 0. Jlanee Karmist
CMEIIAETCsI BIIEBO, BIIPABO, BHU3 WIIK BBEPX CO CIIEAYIOIUMH BeposiTHOCTAME: Pi = Pr = 0.2, pa = 0.5, pu = 0.1. Onpenenutsb
Cpe/iHee YHCIIO MIAroB 10 najeHus Karmwm. OnpenennTs 3aBUCHMOCTD CPETHEro YHCIIa MIaroB OT BEICOTH H 1 BEIBeCTH ee B
Buje rpaduka.

2. IlepeyeHb THNOBBIX (IPUMEPHBIX) BONPOCOB U TeM /ISl IPOBeAEHHUs IPOMEKYTOYHOI aTTeCTAlMH 00yYaI0IMXCS

[epeyeHb KOHTPOIBHBIX BOIIPOCOB

1. OmpenieneHue BEpOSITHOCTH, CITyqaifHasi BEIMUNHA, TUCKPETHBIE U HETIPEPhIBHBIE CITyYaiHbIC BETNYNHEL.

2. @yHKIMSA pacrpeeIeHUs U IIIOTHOCTh BEPOSITHOCTH CIIy4aifHOil BeIMYMHBI. MaTeMaTHYecKoe 0XKUIAHUE U TUCIIEPCHS.
3. Ilonstne muddysun u 6poyHoBckoro aABKeHus. Popmyrna DiiHmTeiHa U1 KoaddunuenTa camoanddysun.

4. ChopMynupoBaTh MOHITHUS MEPKOIBILUH, OECKOHEUHOTO KIIacTepa M MOPOra NepKOJIUN

5. TlonsiTne aHcamMOIIs1, MUKPOKaHOHMYECKHH ¥ KAHOHUYECKUIT aHCAMOJIH, CTAaTUCTHYECKasi CyMMa

[Ipumeps! KOHTPOJIBHBIX 3aJaHUH

1. Omucatp adropuT™ reHepalny CIIy4aifHbIX YHCe C INIOTHOCTHI0O HOPMAJIbHOTO pacipeieIeHHs ¥ BBIIIOJIHUTh €ro NPOrpaMMHYIO
peanu3anuio.

2. Hanmcatp mporpamMmy, OCYIIECTBIISIIOIIYIO TPOBEPKY LEHTPAIBLHON MPeebHOI TEOpEeMBI.

3. Ha ocnoBe momenu DHHIITEIHA IS TBEPIOTO Tela OLEHUTH YHCIIO JaCTUII, HEOOXOANMBIX ISl BEITOTHEHUS aATUTHBHOCTH
sHTpOnUH ¢ TOYHOCTEIO 0.1% TpH pa3OnueHNH CHCTEMbI YaCTHUII Ha ABE PaBHBIC YACTH.

4. Peanmm3oBath anroputM MeTtporionuca Aj1s FeHepaluy OCIel0BaTeIbHOCTH CIy4alHbIX YHCeN C INIOTHOCTBIO PacHpe/eNIeHus
cos(x?).

— 2 2
5. TToayuuTh rayccoBO pacrpeieieHue p(X) = Aexp (- X / 25 ) C MOMOIIIBIO anroputMa Metpornosnuca. J[jist 3Toro

CMO/JICTTUPOBATH OJIHOMEPHBIE CITyqaiiHble OITy)KAaHUs ¢ HEKOTOPBIM MaKCUMAIIbHBIM I1aroM d. BeIBECTH ructorpamMmmy
pacnpeeneHus.

[Mpumeps! 3K3aMeHAMOHHBIX ONUIIETOB

burner 1.

1. Meton Monre-Kapio s Beraucienust uurerpanos. [lorpemnocts meroga Monrte-Kapio.

2. Ilepxomnsiuust, 0€CKOHEUHBIH KIIacTep M IMOPOT NEPKOIIHN. MoennpoBaHue epKOJISAIHH.

buner 2.

1. JluckpeTHas ¥ HeMpephIBHAs cilydyaiiHas BeauyrHa. OYHKIMA pacnpeeeHus, INIOTHOCTh BEPOSITHOCTH.

2. Iousitre nuddy3un 1 GpOyHOBCKOTO ABMKEHHUs. BeiBoa ¢hopMysel DitHinTeliHa s kodddunmenta camonuddysnm.
buner 3.

1. CraTcymMma, INIOTHOCTh COCTOSIHUH, MMOHATHE aHcaMOus. CTaTcyMMa UIeanbHOTo rasa

2. Anroput™ Metpormorica, ero TeOpeTHIecKoe 000CHOBaHHE.

burner 4.

1. Pacnpenenenne ['m66ca u ero yacTHbIe cirydan: pacupenenenue bonpivana, @epmu-/lupaka u boze-DiHmreiina.

2. NapHast koppesiiMoHHas GYHKINS U aJTOPUTM JUTS €€ HaXOXKCHHS.

buner 5.

1. IloHsTHE MaTPUIIBI IIIOTHOCTH, MAaTPHLA MJIOTHOCTHU JUI1 KAHOHHYECKOTO aHCaMOJIsl.

2. ®opMyJIbI UI pacueTa AaBJICHUS U SHEPTHH IPU aTOMUCTHYECKOM MOJAEIUPOBAHUH € KIACCHYECKUM MapHBIM ITOTEHIHAIOM.



