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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Mertonst Monte-Kapio B cratuctuueckoit ¢pusuke
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: I1.P. JIeBamioB, kauJ1. Gu3.-Mar. HAyK

[Iporpamma obcyxnena Ha 3aceqanun Ousrex-kiacrepa akageMUUecKol U Hay4HOH Kapbepsl 28.01.2022



AHHOTANMA

Kypc mocssillieH TeopeTMYeCKUM OCHOBaM U IIPAKTUYECKOMY IPUMEHEHHUI0 CTOXaCTHMUECKUX METOIOB s
peIIeHUs] Pa3IMYHBIX 33Ja4 CTaTUCTHUecKoi ¢u3uku. PaccmarpuBaioTCs OCHOBHBIE MOHATHS TEOPUU
BEPOATHOCTEH M CTaTUCTUYECKOM (DPM3MKHM, BONPOCHI TCHEPALUH IMCEBJOCTyYalHbIX YHCEN Ha KOMIIBIOTEpE,
CHEeUHAIU3UPOBAHHBIC CTOXACTUYECKHE JITOPUTMBI ISl aTOMHUCTHYECKOro MojenrupoBaHus. OCHOBHOE
BHUMaHHE B Kypce yAemseTcs Cieu(puIeckuM BOIIpocaM NMporpaMMHOI peann3auy MetooB Monre-Kapio,
OT PJIEMEHTAPHBIX 3a]a4 BHIYHCICHHUS ONPEACICHHBIX HHTEIPAJIOB 0 PELICHUS CIOKHBIX MPOOJIeM KBAaHTOBOM
CTaTHCTHUYECKOM (DM3MKM C HCIONIb30BaHMEM KOHTHHYAJIbHBIX HHTErpanoB. B mpomecce oOydenus Oyner
YIEINeHO BHHMaHHE 3ajade O MEpKOJSIIUM, Moaenu M3uHra, aTOMHUCTHYECKOMY MOJEIMPOBAHUIO CHCTEM
4acTuUll C KJIACCUYECKUMHU IIOTEHIMAJaMM, METOaM PELIEHUs MHOIOYAaCTUYHOIO CTallMOHAPHOIO YpaBHEHUS
[lIpeauHrepa, KBAHTOBBIM MHOTOYACTUYHBIM CUCTEMAM IIPU KOHEYHOH TeMIlepaType.

1. leau u 3apa4u

eap AUCUMNIMHBI

Ilenpto OCBOEHUS IUCHUIUIMHBI «MeToabl MonTe-Kapino B cratuctuueckod (Qu3Mke» SBISETCS
H3yYeHHE OCHOBHBIX 3aKOHOB CTaTUCTHUYECKOW (PM3WKHU, U3YUCHHE PA3JIMUHBIX 33]a4 KIaCCHUYECKOU U
KBaHTOBOH CTaTHCTUYECKOU (PU3MKK M TIOAXO/IOB K MX PEIICHUIO Ha 0CHOBe MeTona Monre-Kaprio.

3agaum AU COMIIHHBI
-TIOJTyYEeHUE MPEACTABICHUN O KpyTe 3aad, PeriaeMbIX B paMKax CTaTUCTUYECKON (H3HKH;
-M3y4YCHHE OCHOBHBIX 3aKOHOB KJIACCHYECKON M KBAHTOBOM CTAaTHCTUYECKOW (DU3HKH;
-m3yueHne meroga MonTe-Kapiio u ero npuioxeHui K 3aja4aM CTaTUCTHYECKON (PU3UKY;
-MOJI€JIMPOBAaHUE PA3IMUHBIX KJIACCUYECKUX U KBAHTOBBIX CUCTEM;
-BBIYMCIICHUE TEPMOAMHAMUYECKUX U IEPEHOCHBIX CBOMCTB Pa3JINYHBIX CUCTEM;
-IIPEJICTaBJIEHUE O CTOXaCTUYECKOM MOJEIIMPOBAaHUM KBAHTOBBIX CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyet B pamKkax 0003HAYCHHON MPOOJIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

OIIK-1 Bnaneet cuctemoit pynnamentansabix |OIMK-1.3 [TornMaeT MeXAUCIUTUIMHAPHBIC CBSA3U B O0OJIACTH
HAy4HBIX 3HAHUN B 00JIACTH MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
(bU3MKO-MaTeMaTHUECKUX HAYK peleHny 3a1a4 NpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccrnoHalbHOW TEPMUHOIOTHEH,
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOEH |HCIIONb3yeMO B COBPEMEHHOH  HayYyHO-TEXHHUYECKOH
npo¢eCcCHOHANBHON e TENFHOCTH, CIIOCOOCH  |IUTeparype, o0nagaeT HaBbIKAMH YCTHOTO M MHUCHMEHHOTO
Ha HayYHOM f3bIKe (hOPMYIHPOBATH U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npogecCHOHANbHBIE 3a]1a41 npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.2 CrocobeH TpPUMEHATh 3HAHWS B 00JacTH
pellieHue MOCTaBIEHHOH 3a/1a4, TIPOBECTH (U3KMKO-MaTeMaTHYECKUX HAYK JUIS PEIICHUS TIOCTABICHHOM
aHaJIHU3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI, 3aaun, (pOpPMyYIMPOBAHUS BHIBOJOB M OIEHKH IOTYYCHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pE3yNBTaToB

(hM3UKO-MaTeMaTHYECKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHHA




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 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHU,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
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 oIlleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3aJaHHOr0 MOTEHIMAJIa

3aJaHHOr0 IMOTEHIIMAJIa

3HAThb!
— pacnpeneneane [n60ca, GopMmynsl JUIsl CTaTCyMMBbl B MHKPOKAaHOHUYECKOM W KAHOHHYECKOM
aHcaMOJIaX;
— IOHSTHE CIy4aifHOTO YHcia, PyHKIHUU paclpeieNIeHNs ¥ INIOTHOCTH pacIipeaeIeHus;
— anropuT™ MeTporonuca s TeHepaliy CIIyYaiHbIX YUCEeN ¢ 3alaHHBIM paclpe/ieIeHIEeM;
— (dhopmyny DitHIITeHHA 1715 KodQuinreHTa caMmoaudysuu;
— (opmynbl U BBIYUCICHUS TEPMOIMHAMUYECKUX BEIHYMH Ul 33JaHHOTO MAapHOIo IOTEHIIHaia
B3aUMOJCHCTBUS;
— cranuoHapHoe ypaBHeHue [lIpenunrepa.
YMETh:
— pealM30BBIBAaTh HAa KOMIIBIOTEPE AalrOPUTM BBIYHMCICHHUS ONPENECNICHHBIX HHTETPajoB METOAOM
Momnre-Kapio;
— peann3oBBIBAaTh AITOPUTM MeTpononuca;
— peaNn30BBIBATh Ha KOMITBIOTEPE MOJICTh CITMHOBOM JHHAMHKH B Moziesu M3uHra;
— MOJENMpPOBAaTh Ha KOMIIBIOTEPE CHUCTEMY AaTrOMOB, B3aHMMOJCHCTBYIOIIMX C 3aJaHHBIM IIapHBIM
MOTEHIUAIOM, MeTosIoM MoHTe-Kapiio B KaHOHHYECKOM aHcaMOIIe;
— UHCIGHHO pemarb cTranuoHapHoe ypaBHeHue Illpenunrepa mis
BapUaIMOHHBIM MeToioM MonTe-Kapio;
— UHCIGHHO pemarb cTranuoHapHoe ypaBHeHue Illpenunrepa mis
i dy3unorasiM MeTogom MonTe-Kapio.
BIIAJICTh!

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

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

— BU3yaJIM3alMei pe3ylIbTaToB MOJETMpOBaHys Ha s3bike Python;

— NOJIKIIOYCHHEM CTOPOHHHMX OHOIMOTEK ISl peaju3aly 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 TEOPHH
BEPOSITHOCTEN. [uckperHas u
HEIpEphIBHAs  CiIydailHas  BEIMYWHA.
@OyHKLUSA paclpenesieHus, IJIOTHOCThb
BEPOSITHOCTHU. [Ipumepsl  ciydaiiHBIX
BEJIMYUH c pa3IUYHBIMU
pacnpeneneHusIMH

OcCHOBHBIE TOHATHA  CTATHUCTUYECKOU
¢$u3nKu. Crarcymma, IIJIOTHOCTh
COCTOSIHUH, HOHATHE aHcamOIs.
[Ipumepsr

I'enepaTopsl mnceBrOCTyYallHBIX YHCEIL.
Tunel reHepaTopoB, UX IOCTOMHCTBA U
HEAOCTAaTKHU. TecTupoBaHHE I€HEPATOPOB
IceBAOCIyYaHbIX unceln. IIporpammusie
peanu3anuu reHepaTopoOB
IICEBIOCITyYaliHbIX YUCell

[Touarue metoga Monrte-Kapno. Meron
Monte-Kapio s BBIUUCIICHUS
nHTerpanos.  IlorpemHocTts  MeTona
Mounrte-Kapno. Ilpumepbl.  Anroputm
MeTtpononuca

MeTton CITy4JaiHbIX Oy KIaHUH.
BpoyHoBckoe nBmxenune u auddysus.
bnyxnanue 06e3 camomnepecedeHUd U
MPUIIOXKEHUS K (pU3KKe MOIMMEpoB

3amaga 0 MIEPKOJIALINH. ITopor
NEPKOJISIUK, OCCKOHEYHBIH  KjacTep.
AnropuT™Mbl  TIOMCKa  OECKOHEYHOTO
KJlacrepa. Brruncnenne nopora
HEePKOJISALIUH

Monenu CIMHOBOM AWHAMUKH. Mojenb
W3zunra. MonenupoBanue
TEPMOAMHAMHYECKUX CBOICTB
(dbeppomarseTnka B JByMEPHOH MOIEIH
W3unra

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

[Ipumenenne metoma Monte-Kapio s
KBaHTOBBIX  CHCTEM. BapuanuoHHBIN
meton Monre-Kapno ans ogHoMepHOro
cranuoHapHoro ypasHeHus Llpeaunarepa

10

Merton ciydailHbIX ~ Ony>KOaHud IS
cTauMoHapHoro ypasHeHus lllpenunrepa.
Huddysuonnsiii meronq Monte-Kapio.
ANroput™M MeToAa, IPUIIOKEHUS IS
MOJIEJIHBIX CUCTEM




[lonsitue o wmerone Monrte-Kapno c
MHTErpaJlaMH 110 TpaeKTopusM. Matpuiia
1 TJIOTHOCTH, npobiema 3HAKOB. 1 1 )
CoBpeMEHHOE  COCTOSIHHE  MPOOJIEMBbI
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. OcHOBHBIE MOHATHSI TEOPUHU BEPOSTHOCTEH. J[MCKpeTHas W HempepbiBHAS ClydaiiHas BEJIUYMHA.
@yHKLUA paclpenesieHus], INIOTHOCTh BEpoATHOCTU. [IpumMepsl cilydaliHbIX BEIUYHMH C pa3IMYHbIMU
pacnpeneneHusIMH

OcCHOBHBIE IOHATUS TEOPUM BeposiTHOCTEH. JlMcKkpeTHass M HenpepblBHAs cCilydaiiHas BeJIU4YMHA.
@yHKIMA paclpeAcieHus, IIIOTHOCTh BEPOSATHOCTH. [IprMephl CilydaiiHbIX BEIWYUH C pa3IUYHBIMU
pacnpeneneHusIMu.

2. OcHoOBHBIE TMOHATHUS cTaTUcTHYecKoM ¢u3nku. Crarcymma, MJIOTHOCTH COCTOSIHUHM, HOHSTHE
ancamOis1. [Ipumepsr

OCHOBHBIC TIOHATHS CTaTUCTHYecKo Qu3uku. CraTrcymMma, IUIOTHOCTh COCTOSIHUM, TIOHATHE
ancamOis1. [Ipumepst.

3. T'eHeparopbl ICEBAOCIYYalHBIX 4YMCENl. THIBI T€HEpaTopoB, WX IOCTOMHCTBA U HETOCTAaTKH.
TectupoBanue reHepaTopoOB INCEBHOCIyYalHbIX 4ucen. [IporpaMMHble peanu3alvd I'E€HEPATOPOB
MICEBOCITYYaHBIX YUCEI

I'eneparopsl IceBpoCIy4aWHBIX 4YMced. TUIBI TI'€HEPAaTOpPOB, UX JOCTOMHCTBA M HEIOCTATKH.
TecTpoBaHUE TEHEPATOPOB ICEBAOCHY4YaWHBIX 4ucen. lIporpaMMHBIE peann3anui TeHEpaTopoB
IICEBAOCITYYalHbIX YUCEIL.

4. Tlomstue wmetoma Monrte-Kapno. Metox Monte-Kapiao nnsi BbIYHCIEHUS HHTErPaJoB.
IHorpemnocts MeToga MonTte-Kapno. Ilpumepsl. Anroputm Metpononuca

[Tonarue merona Moute-Kapno. Metog MonTe-Kapino nnst BeruncieHust uHTerpanos. [lorpemHocts
Merona Monte-Kapio. [Ipumepsi. Anroputm Merpomnosnuca.

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

Merton cnyuaitHeix Omyxnanuii. bpoyHoBckoe nBmxenune u guddysua.  bayxnanme 6e3
caMoIepeCceYeHUH U NMPUIOKEHHS K (PU3UKE TOITUMEPOB.

6. 3amaua o mnepkomsiiuu. [lopor mnepkossiimu, OECKOHEYHBIH KiacTep. AJTOPUTMBI TOWCKA
0eCKOHEYHOTO KiacTepa. Beruncienne nopora nepKoJsiuu

3agaya o mepkoisumu. [lopor mepkonsimu, OCCKOHEYHBIH KiacTtep. AJNTOPHUTMBI TOUCKA
0eCKOHEYHOTO KJacTepa. Berunciaenue mopora nepKoIsIuH.



7. Mopenu cnuHOBOM auHamMuku. Mogens M3unra. MozenrpoBaHue TEpMOIUHAMUYECKUX CBOWCTB
(eppomMarseTika B JByMepHOM Moaenu M3unra

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

8. Mopnens TBepabIX chep. 3amaHue HavyalbHOW KOH(UIypauuu. BeraucieHue DaBiIeHUS CHCTEMBI
TBEPIBIX cep B 3aBUCUMOCTH OT IUIOTHOCTH B OIIHOMEPHOM U JIByMEPHOM clly4ae

Mopnens TBepAbiX cdep. 3amaHue HayaIbHOM KOHGUIypauuu. BeluuciieHHMe AaBICHHS CHCTEMBI
TBEPAbIX Cep B 3aBUCMOCTH OT IUIOTHOCTH B OMHOMEPHOM U IBYMEPHOM CIIydae.

9. Ilpumenenme wmetoma Monrte-Kapno pans KBaHTOBBIX cHCTeM. BapHaloHHBI MeTon
Momnre-Kapio 11 oqHOMEpHOTo cTanoHapHoro ypasHeHus llpennnrepa

[Ipumenenue Merona Moute-Kapno nns kBaHTOBBIX cucTeM. Bapuanmonusiit meton Monte-Kapno
JUIsl OMHOMEPHOIO cTalMoHapHoro ypasHenus [llpenunrepa.

10. Merox cny4aiHbIX Onmy»maHuil janst cranmuoHapHoro ypaBHenus Llpenunrepa. duddy3unonnsrii
Meron MonTe-Kapio. Anroputm Metona, IpHI0KEHUS 11 MOJENIBHBIX CHCTEM

Merton cnyyaiHbIX OnyxgaHuil ansi crauuoHapHoro ypaBHenus Ulpemnunrepa. Huddy3nonnsriii
MeTox MonTe-Kapio. Airoputm Meroa, IpUIOKEHUS 1Sl MOJIEJIBHBIX CHCTEM.

11. Ilonsatue o merone MonTte-Kapno ¢ uHTerpasaMu mo TpaekTopusM. Marpuna IUIOTHOCTH,
npoOsiema 3HakoB. COBpEMEHHOE COCTOSTHHUE MTPOOIeMbl MOAETUPOBAHNS KBAHTOBBIX CUCTEM MHOTHX
YaCTHI]

Merton cnyyaiiHbIX OnyxgaHuil ansi crauuoHapHoro ypaBHenus Ulpenunrepa. Huddy3znonnsiii
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, M3y4arollMd IUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM IMOHATUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEACNEHUS M TOHATHUA,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOHN arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad 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

Du3zTex-KIIacTep aKaJeMUIeCcKOi U HayuyHO! Kapbepsl (Boruncnurensuas husnka
KOH/ICHCUPOBAaHHOTO COCTOSIHUS M )KUBBIX CUCTEM)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: I1.P. JIeBammoB, kaHx. (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 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

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

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CnocoOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPHU PEIICHUN HOBBIX 3a]ad, PUMEHSsS 3HAHWUS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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 Crpemutrcs K TOJY4YEHUIO 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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
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 oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pesynbrare u3ydenust aucuuiuinHbel «Metoabl MonTe-Kapio B cratuctudeckoit usmuke» oOydaronmiics
JOJKEH:

3HATh:
— pacnpenenenue [mu60ca, ¢Gopmynsl [UIsi CTaTCyMMbl B MHKPOKAaHOHHYECKOM M KaHOHMYECKOM
aHcaMOJIsIX;
— MOHATHUE CIYYaHHOTO yKcia, PyHKIUH paclpeaesieHUs U IUIOTHOCTH PaclpeieeHus;
— aJIropuT™ MeTpornonuca AJs TeHEepaliy CIIyJaiHbIX YHCeN ¢ 3alaHHbIM PacHpeielIeHuEM;
— dopmyny DitHmITEHA 1715 KOdQpuureHTa camoaudpysuu;
— (hopmynsl U BBIYMCICHUS TEPMOIMHAMUYECKUX BEIMYMH Ul 33JaHHOTO MApHOIo IMOTEHIHaia
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 CHCTEMY arOMOB, B3aWMOACWUCTBYIOIIMX C 33JaHHBIM MApHBIM
MOTEHIIAIOM, MeTo/IoM MoHTe-Kapio B KaHOHHYECKOM aHcaMOiIe;
— UYHCICHHO pelarb craudoHapHoe YypaBHeHue lllpenumHrepa i 3aJaHHOTO IMOTEHLMANA
BapualnMoOHHBIM MeToioM MounTe-Kapio;
— UYHCJICHHO pelarb CcTaudoHapHoe YypaBHeHue lllpenumHrepa s 3aJaHHOTO IMOTEHLMANA
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;
— TMOXKIIOYEHHUEM CTOPOHHMX OHONMOTEK HAJisl pealu3ali aJIrOPUTMOB, OCHOBAHHBIX HA METOE
Mounrte-Kapro.

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

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Kputepun oniennBanus
Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 OamioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHBbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MaTrepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyuYeHHbIC 3HAHHWS HA IPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISIETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH IIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BAaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
YacTH OCHOBHOTO COJICPYKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpOBOIATCS B NMHUCbMEHHOW (opme mo Owieram. B kaxkmoMm Owiiere TpeicTaBiIeHO JiBa
TeopeTuuecKkux Bompoca. [Ipu nmpoBeneHnn sk3amMeHa odydaromemycs npenocrasisercss 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. Onpenenenue BepoOATHOCTH, CIydaifHas BEIMUNHA, AUCKPETHBIC U HEMPEPbIBHBIE CIIyYaliiHbIC BETMYUHBI.
2. @yHKUUSA pacupeaeneHus 1 INIOTHOCTh BEPOATHOCTU CIy4alHOI BeWYMHBL. MaTeMaTHdeckoe 0KUIAHUE U JUCHIEPCHS.
3. Pacnipenenenue ['n60ca u ero 4acTHele ciydau: pacnpeneneHue bonsumana, @epmu-/upaka u bosze-DitHmTeliHa.
4. MUKpOKaHOHUYECKHI M KAHOHWYECKUI aHCaMOJIH, CTaTUCTHYECKask CyMMa, IPHIMEP WACATBHOIO 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 OMHOM M3 4-X HaIpaBiIeHHH
(Ha KBaJIpaTHOH peleTKe) Ha €AMHUYHBIN mar. BelUuCIuTh cpeiHeKBaIpaTHYHbIN pa3mep o0naka 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 €T0 3aBUCHMOCTh OT YHcia maroB. CpegHeKBagpaTUIHBIA pa3Mep BBIYUCIATH 10 opMyIie:

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

3. Omnpeznenurth NPOCTPAHCTBEHHOE PACTIPEACICHHE MOJIOKEHUH YaCTUIIBI, IPOM3BOISAIICH CiTydaiiHble Oy IaHus Ha
€IMHUYHBIH [Iar B CIyyaifHOM HampasieHuH. YacTuia cmemntaercst u3 To4ku ¢ koopauHatamu (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 CIICAYIOIUMH 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. IlonsiTne aHcaMOIIs1, MUKPOKAaHOHHYECKHH ¥ KAHOHUYECKUIT aHCAMOJIH, CTATUCTHYECKas CyMMa

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

CMO/JICTTUPOBATH OJHOMEPHBIE CITyqaiiHbIe OJIyXAaHUs ¢ HEKOTOPBIM MAaKCUMAIIbHBIM I1aroM d. BeiBecT rucrorpamMmy
pacnpeeneHus.

[Tpumeps! 3K3aMEeHAMOHHBIX ONIIETOB

burner 1.

1. Meron Monte-Kapno ais BeraucineHus nHrerpanos. [lorpenraocts metoga MonTe-Kapio.

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

buner 2.

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

2. Ionsitre nuddy3un 1 GpOyHOBCKOTO ABMKEHHUs. BriBoa ¢hopMysel DitHinTeliHa s kodddunmenta camonuddysum.
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 crydan: pacupenenenue bonpivana, @epmu-/lupaka n 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 MOJAEIHUPOBAHUH € KIACCHYECKUM MapHBIM ITOTEHIUAIOM.



