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1. HEJIW Y 3AIAYYA OCBOEHMS JUCHUATIINHBI

1.1 Ileanp ocBOCHHN THCIHUILTHHBI

Kypc «OCHOBBI KOMIIBIOTEPHOTO MOJIETUPOBAHUS» UMEET CBOCH 11eJ1bI0: (OPMUPOBAHUE Y
CTYJICHTOB TPO(ECCHOHAIBHBIX KOMIIETEHIIMA B 00JacTd pa3pabOTKM ©  HMCCICIOBaHHUS
CTOXAaCTUYECKUX MOJeNiel, OCHOBAaHHBIX Ha TEOPUH CHCTEM MACCOBOro oOciyx)uBaHuA. JlaHHas 1elb
COOTHOCHUTCA C LIeJIbl0 00pa3oBaTelbHOM MPOTrpaMMbl, B YaCTHOCTH, C TEXHOJIOTMEH pa3paboTKu
CHELIMATM3UPOBAHHBIX IPOTrPAMMHBIX CHUCTEM, MPEIHA3HAYEHHBIX [UIS aHaldu3a BBIYUCIMTEIbHBIX
MIPOLECCOB, CTPYKTYp, CUCTEM M CETel, HCHOJNB3YIOIIUX amnmapaT TEeOpUU BEpPOATHOCTEH U
MaTeMaTUYECKON CTaTUCTUKH. M3yueHne NaHHOW JUCLMILUIMHBI TOTOBUT BBIIIYCKHHUKA K BBIIIOJIHEHUIO
CIeAYIOIUX MPO(ECCUOHATBHBIX 3a7a4:

. [TocranoBka 3a1a4 UMUTALIMOHHOTO MOJEIUPOBAHUS.

. Bri6op mMeTona pelieHusi MOCTaBICHHON 3a/lauyH.

. [InanupoBaHre WMUTAIIMOHHBIX SKCIIEPHUMEHTOB.

. Busyanuzanusi pe3ynbTaToB MOJEIHPOBAHUSL.

. Pa3zpaboTka mMareMaTH4ecKuXx M KOMIIBIOTEPHBIX MOJEJEH BBIUYUCIUTEIbHBIX MPOIECCOB.

1.2 3agauu IUCHUIIINHBI

OCHOBHEBIE 33724l OCBOCHHMS JHUCLMIIJIMHEI:

CTyZIeHT T0JDKEH 3HATh OCHOBBI TECOPHH MAacCOBOTO OOCITYKHUBaHUsS, 1 MapPKOBCKHUX IMTPOIECCOB,
SI3BIKM TIPOTPAMMUPOBAHUS, IMO3BOJISIONIME BBIMOJHATh KOMIBIOTEPHYIO pEaln3ali0 MOJENel Hu
CPEACTBAa BHU3YyaJHU3AaLHUU pPE3YyJIbTATOB MOJAEIUPOBAHUSA; YMeEThb IIPUMEHATH BEPOSTHOCTHHIE U
CTaTUCTUYECKHUE METOJbl, aJrOPUTMbl U HOPOTrpamMMHBIE CpEICTBa IJisd aHajiW3a CHCTEM M ceTeu
MaccoBOTO  OOCIy>KHMBaHHUsI; BJAJAeTh TEOPETUYECKUMH  OCHOBAMH  MaTE€MaTHYEeCKOro U
KOMIBIOTEPHOT'0 MOJICIUPOBaHUS HH()OPMAITMOHHO-BBIYUCIUTEIBHBIX CHCTEM.

1.3 MecTto aucuMmiuHbl (MOAyJsl) B CTPYKType o0pa3oBaTe/ibHOI NMpOrpaMMbl

Kypc «OcHOBBI KOMMOBIOTEPHOTO MOJCIUPOBAHUS) OTHOCUTCS K dacTh Onoka bl,
(dhopMupyemMoii yaacTHUKaM# 00pa30BaTeNIbHBIX OTHOIICHUH.

Jns u3ydeHus: MUCUUTUTMHBI CTYASHT JOJDKEH BJAJIETh 3HAHUSMU, YMEHHUSIMU U HaBBIKAMH T10
ciaenyrumuM aucuurimHaM: OCHOBBI TEOPUU BEPOATHOCTEN M CTAaTUCTHUYECKUX METOJ0B, OCHOBBI
MPOTPAMMHUPOBAHUS, AJNTOPUTMBI BBIYMCIUTEIIFHON MaTreMaTnku, KOHCTpyupoBaHHE aarOPUTMOB U
CTPYKTYp NaHHBIX, Teopus anrOpuTMOB M BBIYHCIUTEIBHBIX MPOIECCOB, AITOPUTMBI U CTPYKTYPHI
JIaHHBIX, MaTeMaTuuecKkasi JOTUKa U TeOpHUsl alrOpuTMOB, MIHTEIUIeKTyalIbHBINA aHATTU3 JaHHbBIX.

3HaHus, NOJydyaeMble NPU U3YUYEHUU TUCUUTLUTUHBI « OCHOBBI KOMITBIOTEPHOT'O MOJEITUPOBAHUS»
WCTIONIB3YIOTCS TPH  HW3YYCHUH MNPO(PECCHOHANBHBIX AUCHUIUIMH PacnpenenéHHeie 3agadu |
anroputmbl, [IporpamMmMmupoBaHre B  KOMIBIOTEPHBIX  ceTAX, (OOnayHble  BBIYUCIICHHS,
MynbTHAareHTHBIE CUCTEMBI, a TaK)Ke JJIs BBITIOJHEHUS BBIMYCKHOW KBaTM(UKAIMOHHOW pPabOThI
OakanaBpa U MarucTepCKOU AUCCEPTAIIHH.

14 TlepedyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4eHHs 1O [JMCHHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTe/IbHOI NPOrpaMMbl.

W3ydyenne paHHON y4yeOHOM JUCHMIUIMHBI HANpaBieHO Ha (OPMUPOBAHUE Y OO0yYaroIIMXCs
cleAyomux npogeccuoHaIbHbIX kKomnerenuuii: YK-4; T1K-2.

B PE3YIbTATC U3YUCHUA NHUCHUILIMHBI Yy CTYICHTA (bOpMI/Ipy}OTCSIZ
e IIPpCACTABJICHUA O MATCMATUYCCKOM HW HWMHTAOUOHHOM MOJACIUPOBAHHUU CTOXAaCTHYCCKHUX
mponIeCCOB;



3HaHUS MApKOBCKUX MO,[[CJIeﬁ, METOOJOB, CUCTEM U CeTe MaccoOBOTO O6CJ'Iy>KI/IBaHI/I$I;

e yMEHHMS TPUMEHSITH METOAbl MAaTEeMaTHUYEeCKOW CTAaTUCTUKU JUIsi TIOCTAHOBKM  3ajJa4
MOJICTTMPOBAHMS U aHAJIN3a PE3YJIbTaTOB MOJICIUPOBAHUS.
Tabmmma 1. [IpodeccroHanbHBIe KOMIETESHIIUN CTYICHTA
Ne | Unpekc Coaepxanue B pesynbprare nzydeHus y4eOHON MUCHUTUIMHBI
I.TT | KOMIIET KOMIIETCHIIUU (WITH oOyyaromnme J0IKHBI
. | eHLIUH €e 4acTu) 3HATh YMETh BJIaJIETh
1. | YK-4 |cmocoOeH OCyIIeCTBISATh |CTAaHAAPTHI B| popmynupoBarh CpeacTBamMu
b1 (N (0):3 %) o0JlacTH ONMCaHMs| UEIM U  3aJa4¥ |[KOMMYHHUKAIIUU,
KOMMYHHUKALIHIO B |MaTeMaTHYEeCKHX H| MOJICINPOBAHUS MIpeACTaBICHUS
YCTHOM M IHMCBMEHHON |MMHUTAI[MOHHBIX KOHKPETHBIX nHpopmanuu 0
dhopmax Ha |Mojeneil. MPOIIECCOB, pa3pabarbiBacMOM
rocyJJapCTBEHHOM OCYIIECTBJISITh MOJIeTIH,
SI3BIKE Poccuiickoii MOCTAaHOBKY 3a/1ay |TUIAHUPYEMBIX
denepaunn u MOJICITUPOBAHMS,  |IKCIICPUMCHTAX,
WHOCTPaHHOM(BIX) BU3YyaJIM3ALUIO0 pe3ynbTaTax
sI3bIKe(ax) UHTEPIIPETALUIO MOJICTTUPOBAHMSI.
pe3yIbTaTOB
2. [IK-2 |crmocobGeH mpOBOAUTH TOJI|METOMBI BBITIOJTHATH METOJIaMH
HAyYHBIM  PYKOBOJCTBOM|CTaTUCTHYECKOIO [IOCTAHOBKY 3aJadd(pa3paboTKu
JIOKAJIbHbIC  HCCIIeIOBaHMs|AHAIN3a  JaHHBIX, U MJIAHUPOBATH|KOMIIBIOTEPHBIX
Ha OCHOBE CyHMIECTBYIOIIUX METOAbI HBKCIICPUMCHTBI C MOHCHCﬁ; A3bIKAMH
METOZOB B KOHKPETHOI|IPUKIAHBIE SA3bIKHMOJEIBIO; CHUCTEMHOTO u
obacTu TU1st pa3paboOTKH [OLIEHUBATH MPUKIATHOTO
podecCHOHAIBHOI MPOTPAMMHBIX JTOCTOBEPHOCTH MPOrpaMMHUPOBAHU
NeATeTbHOCTH. pelieHuit B|p€3yJIbTaTOB s Uil pa3paboTKy
obnactu MOICTUPOBAHUS MaTeMaTHYECKHX,
MaTEeMaTHYECKHUX, MH(POPMALMOHHBIX
MH(OPMALIMOHHBIX U HMMUTALUOHHBIX|
U HWMHUTAIUOHHBIX MOJIEJIEH.
MO/IEJIEH.

2. CTPYKTYPA U COJEPKAHUE JUCIHUILIMHBI
2.1 PacnpenejieHHe TPYI0EMKOCTH JUCHUILUIMHBI M0 BHIaM padoT

O6rmast Tpy10EMKOCTh TUCIUILIMHBI cocTaBisieT 4 3ad. exn. (144 dacoB), ux pacrpenenaeHue mo
BUAaM paboT npenacrasiieHo B Tabmuie (s cryaeHTo OPO).

Bun yueOHo# paboThI Bcero Cemectpbl
4acoB (4acer)

5

KonTakTHas padora B TOM uHcie:

AynuTopHble 3aHATHS (BCero): 72,3 72,3

B ToMm uucie:

3aHsSTHA JEKIIMOHHOTO THUIIA 34 34

3aHATHS CEMUHAPCKOTO THUMA (CEMWHApbI, TIPAKT. 3aHATHS)

JIaGopaTopHble 3aHATHS 34 34

HNuas koHTpOJIbHasA padoTa

KonTtposnb camocrosiTenbHON paboThl 4 4

[Tpomesxxytounas arrecranus (KP) 0,3 0,3

CamocrosiTesibHast padoTa, B TOM 4ucCjIe 36 36

B Tom gucie:

Kypcosas pabota

[IpopaboTka y4eOHOTo (TEOPETHUECKOT0) Marepuaia 10 10

4



BeironHene HHAMBHIYAIBHBIX 33/1aHUHN (ITOJrOTOBKA 26 26

COOOIIEeHUH, TTPE3CHTAIIHH)

Pedepar

[ToaroroBka K TEKyIeMy KOHTPOJIIO

KonTpoas:

[ToaroroBka K sK3aMeHY: 35,7 35,7

OO0mas TpymoeMKoCTh (4ac) 144 144
B T.4. KOHTaKTHas paboTa 72,3 72,3

3a4. e1I. 4 4

2.2 CTpyKTYypa AUCHMILIMHBI:

Pacrnipenenenue BUIOB yueOHOW pabOTHI M UX TPYAOEMKOCTH 10 pa3jieiiaM JUCUIUTUTHHBL.
Pa3znensl nucuuiuivHel, u3y4aemble B 5 cemectpe (ouHas ¢popma)

KonnuecTBo yacos
AynuropHas B%%%ﬂ;n
No HanmenoBanue pasnenos Bcero pabota paboTa
J | KCP | JIP | CPC
1 2 3 4 5 6 7
1. |OcHoBHbIC TIOHSITHSI KOMNBIOTEPHOTO ) 2 1 5 10
MOJICIIMPOBAHUSL.
2. |BBeneHue B TeOpUIO MaccoBOro OOCIYKMBAHUS. 47 12 1 12 22
3.  |MogenupoBaHHE CUCTEM MacCOBOTO OOCTYKUBAHUS 63 14 1 |16 32
4. CeTu MaccoBOro 00CTy>KUBaHUSI. 18,7 6 1 4 7,7
Hroro no pazaenaM QUCHUIUINHBL 143,7 | 34 4 | 34 71,7
HUKP 0,3
Utoro no nucuuriuHe: 144 | 34 4 34 71,7

[Ipumeuanue: JI — nexkunn, KCP — KOHTponbHbIE U caMOCTOsATENbHbIE paboThl, JIP — mabopaTopHbie

3ansaTusi, CPC — camocrosarenbHas pabota crynenra, PI'3 — pacuerHo-rpaduieckoe 3agaHue.

2.3 Copep:xkaHue pa3aejoB THCHHILIAHBI

2.3.1 3auaTHA JeKIHOHHOI0 THIIA

Ne paz- HaunmenoBanue ConepxaHnue pazzena ®opma |Pazpabor.c
nena pasznena TEKYILEro |y4acTUeM
KOHTPOJISl [IPEACTaBUTE
nen
pabGoTonareneit
2 3 4 5
1. Ocuouble nonstus |[lonarue moxenu. Knaccndukarms Mmoaemnei. JIP
KOMITBIOTEPHOT O Oransl IIOCTPOEHUSA MOJIEJIEH.
MO/JIEJIUPOBAHUSL. HccnenoBanue u BepuduKauus MoJeneH.
KomnbroTepusie
MOJEJIU. DKCHEPUMEHTBl ¢ MOJEIISIMHU.




Bgenenue B Teoputo
MacCcOBOTO
00CITy)KHBaHHUS.

[IpenmMer © 3agayu  TEOPUHM MACCOBOTO
obciyxuBanus. OcHoBHBIE TOHATHS CMO:
3asBKH, KaHallbl, MOTOKU. Kiaccudukamms
CHUCTEM MacCOBOTI'O 00cy )KHBaHUA.
[Tokazarenu a¢ppexkruBHocTu padborsr CMO.
[Tonsarue MapKOBCKOTO Cily4alfHOTO
npouecca. Buasl MapkoOBCKUX CilydailHbIX
IIPOLECCOB  (AMCKPETHBIE M HENPEPBIBHBIE
COCTOSIHMSI, NHMCKPETHOE€ U HEIpPEphIBHOE
BpeMs). Ornucanue MPOIIECCOB c
HENpephIBHBIM ~ BpeMeHeM.  HenpepbiBHas
MapKOBCKas LIEIb. YpaBHeHUs
Konmoropoga.

®uHanbHble BeposiTHOCTH cocTosiHus CMO.
[Ipoueccst  rubenu U pa3sMHOXKECHUS
(«poxIECHUS—THUOCIINY). [TokazaTenu
¢byakmuonupoBanusi  CMO.  [lokasarenu
adpekTuBHOCTH  HMcmosb3oBaHus CMO.
[Tokazarenu Ka4yecTBa 00CITy>)KUBaHHS
3asBOK. MapkoBckuii porecc c
JTUCKPETHBIMH COCTOSIHUSIMU M JTUCKPETHBIM
BpemeHeM. Knaccudukanus CcOCTOSHUH.
Pacnpenenenue BEPOATHOCTEN o
COCTOSIHUSIM.

Martpuna MHTEHCUBHOCTEH. Cucremsl
ypaBHeHuid Kosmoroposa B MaTpHUYHOM
BHJIC.

JIP
PI'3

MopaenupoBaHue
CHUCTEM MAaCCOBOTO
00CITy>)KMBaHHS

IlocranoBka 3aga4 TEOpPUM MacCOBOrO
ob6cimyxuBanus. [loHsATHE cTaTHCTHYECKOTO
MozenupoBaHus. ['eHepauum ciaydalHbIX
quced.

MopenupoBaHue  CIIy4allHOTO  COOBITHS,
MOJIHOW TPYMNIBl HECOBMECTHBIX COOBITHH.
MeTtoan! MOJETUPOBAHUS cllydallHOM
BEJIMIMHBI c 3aJJaHHBIM 3aKOHOM|
pacnpeneneHus. MogaenupoBaHUe — ITOTOKA
CIIy4yalHBIX COOBITHI, HEOPAMHAPHBIX W
HECTallMOHAPHBIX MIOTOKOB COOBITHIA,
MOTOKOB ¢  mocienaeiictBueM  (IOTOKOB
Opnanra). OO0mmue NPUHLHUIIBI TOCTPOCHUS
MOJICTTUPYIOMHUX AITOPUTMOB: TPHHIUI Al,
NPUHLUIT  OCOOBIX  COCTOSIHUM, MPUHIIMII
MOCJIEIOBAaTEbHOW  NPOBOJKM  3asBOK,
OOBEKTHBIM  MPUHUUI  MOJEIUPOBAHUSA.
Amnanu3s pesyapraToB Moaenuposanus CMO.
CuHres

JIP
PI'3

CMO. Onenka BAMSHMS —YHPABISIOMUX

BO3JICCTBUU 51 BO3MYILICHHAMN Ha
U3MEHEHUS apameTpoB CMO.
Brruncienue CTaTUCTUYECKHUX
XapaKTepUCTUK:  CPEIHHUX, TE€OMETPUU
pacmpeneneHus. OueHka TOYHOCTH

CTATHYCCKUX XAPAKTCPUCTUK




4. CeTH MaccoBOro I[lonsTue CETU MacCOBOI'O JIP
00CTy KHBAHHS. obcnyxkuBanus. Knaccudukanus CeMO.
[TapameTpsr ceTu MacCcoBOTO
00cy )KUBaHHUA. Pexxumpl
(YHKIIMOHMPOBAHMUSI CETH  MAacCOBOTO
00CTyKUBaHMUS. V3noBbie
XapaKTePUCTUKH CeMO. CereBble
xapakrepuctuku CeMO.
2.3.2. 3aHATHS CEMHHAPCKOI0 TUNA
3aHATUS CEMUHAPCKOrO THUIA — HE IPEAyCMOTPEHBI.
2.3.3. JlaGopaTopHble 3aHSITHS
Ne Ne pazpena HaumenoBanue 1abopaTopHbIX paboT
paboThI MUCLUILINHEI
1 1 AnNmnpoxcuManus HKCIePUMEHTAIBHBIX TaHHBIX METOJA0M HaUMEHBIIINX
KBaJpaToB.
2 3 Cratuctuueckoe monaenupopanue. Meroa Monrte-Kapno. Buszyanuzanus
pe3yabTaToB.
3 3 Cratuctuyeckoe MoAelnpoBaHue. MeToasl reHepalyy Cilyd4aiHbIX
YHCe.
4 2-3 [eneparyst cydailHBIX YMCEN C 33JaHHBIM 3aKOHOM DPacHpeeICHHUS.
5 2-3 MonenupoBaH#e MOTOKA CIy4alHBIX COOBITHH.
6 2-3 MozenupoBanie HEOPIMHAPHBIX MOTOKOB COOBITHIA
7 2-3 MozenupoBaHrue HECTAIMOHAPHBIX TMOTOKOB COOBITHIA
8 2-3 Vpasuenus Konmoroposa. ®@unanbHble BepoaTHOCTH cocTostHua CMO.
Mertob Pynre-Kytra pereHus CHCTEM OOBIKHOBEHHBIX
i GhepeHIIMPOBAHHBIX YPaBHCHUH.
9 3 OO01ue MpUHLKIBEI TOCTPOSHHUST MOAETUPYIOLIMX alropuTMoB. [TpuHumn
At.
10 3 OO0111e MPUHIMITBI TOCTPOSHHS MOJICIUPYIOIINX anropuT™MoB. [TpuHIun
0COOBIX COCTOSTHUI
11 3 OO611re NpUHIUIBI TOCTPOECHUS MOJIETUPYIOIIUX alropuT™MoB. [IpuHiun
MI0CJIEI0BATEIbHON TPOBOJIKH 3asIBOK
12 3 OO0111e MPUHIKITBI TOCTPOSHHSI MOJICITUPYIOMIUX aJTOPUTMOB.
OOBEKTHBII NPUHLIUIT MOJIETUPOBAHUS.
13 3 Amnanus pe3ynbTaToB MosenupoBanus CMO
14 3-4 OueHKa BIMSHUS YIIPABISIOMMNX BO3AECUCTBUN U BO3MYIIIEHUM HA
n3MeHeHus napamerpos CMO
15 3-4 BbruncneHre CTaTUCTUYECKUX XapaKTEPUCTHUK
16 1-4 Odopmnenue otuéros no PI'3




2.3.3 IIpuMepHasi TEMATHKA KYPCOBBIX PadoT (MPOEKTOB)

VY4eOHBIM TUIaHOM HE MPEAYCMOTPEHBI.

2.34 PacuétHo-rpadpuyeckue 3a1anusi (MHAUBHIYAJIbHOE 3aJaHHE)

B mpouecce u3ydeHus JUCHUILINHBI « OCHOBBI KOMIIBIOTEPHOT'O MOJEIUPOBAHUS» CTYIEHTaMU
BBIIIOJIHSIETCSL OJIHO pacu€THO-rpadguyeckoe (MHAUBUIAYyallbHOE) 3aAaHue. TeMbl 3alaHuil I KaKJ0To
CTyJleHTa pa3nudHbl. 3anada PI'3 cocTout B mpoBepke yMeHUi CTyA€HTOB U 3G (HEKTUBHOCTH UX
caMocCTOsTeNbHON paboThl. TeMbl 3amaHuil €xeronHo oOHOBISITOTCS. OOLIas TeMaTHKa COOTBETCTBYET

TEMAaTHK J1Ja0OpaTOPHBIX PaboOT.
Mpumep PI'3

B BeruncnurensHOM MeHTpe MMeroTes a18e OBM. 3aganus Ha 00pab0OTKy MOCTYIAOT Kaxable 2
MUHYTBl B NYHKT npuéma. 31eck B Te4eHHE |2 MHUHYT OHHU PETUCTPHPYIOTCS U COPTHPYIOTCS
OIIepaTopoOM, MOCJIE Yero Kaxaoe 3ajJjaHue mnocrynaer Ha onHy u3 OBM. Ilpumepno B 70 % 3agaHuii B
pesynbrare UX nepBoil oOpaboTku Ha OBM o00HapykHBaroTCs OMIMOKH BBOJAA, KOTOPBIE Cpa3y XKe B
Te4eHHe 3 MHHYT HCIpPaBJIAIOTCS omnepatropoM. Ha BpeMmss KOPpPEeKTUPOBKM BBOJA 3aJlaHUE He
0CBOOOXKIaeT cooTBeTCTBYIOMEH DBM, u nocie KOppeKTUPOBKM HAYMHAETCA €ro MOBTOpHas oOpaboTka.
Bo3moxHOCTh OmIMOKM MpU MOBTOPHON 00pabOTKe HCKIIOYaeTcs, T.e. NOBTOpHas oOpaboTka Bcerna
ABJIsIeTCsl OKOHuarenbHOH. [IpomomxkurensHocTh paborsl OBM npu o0paboTke 3aJaHus B KaKIOM
ciydae coctaBiser 10 MuHyT. B 1ieHTpe umeeTcs iuib 01HO pabouee MECTO oleparopa.

Pa3pabGoTtaTe nporpamMmy, MOJEIHMPYIOIIYI0 Mpolecc (yHKIHMOHHUPOBAHMS BBIUYHUCIUTEIBHOTO
LEHTpa [IPU YCIOBHUH, 4TO 00padoTaTth HeoOxoaumMo 100 3amaHui.

Pa3zpaboranHas mporpamMma JI0JKHA YAOBICTBOPATH CISAYIONIMM TPEOOBAHUSM:
oOecrieunuBaTh BBOJ MCXOIHBIX JaHHBIX;
MOJIJIEP>KUBATh MHTEPAKTUBHOE pEaKTUPOBAHUE;
MPOU3BOAUTH HUMHUTAIMOHHOE MOJICJIMPOBAHUE;
MPEACTABISITh PE3yJIbTAaThl MOJCIUPOBAHUS B yIOOHOM BHJIE.
Otuét no BeimonHeHuo PI'3 nomkeH comepkars:
- IOCTAHOBKY 3aJ1a4M;
- KpaTKOE OMHCAaHWE Pa3pabOTaHHOTO aJTrOpPUTMAa;
- TEKCT pa3pabOTaHHOW MPOrpaMMbI Ha BHIOPAHHOM SI3BIKE MPOTPAMMHPOBAHMUS,
- TECTOBBIE MIPUMEPHI U PE3YJIBTATHl TECTUPOBAHMS TPOTPAMMEBI.

24 TlepeueHb Y4eOHO-METOIHYECKOTO O0ecnedeHHsI sl CAMOCTOSITEIbHON PadoThI
00y4Ya0IIMXCH MO TUCHUIIIHHE

[lepeyenp yueOHO-METOANYECKOTO OOECTIeYeHUS

No Bung CPC JTUCIHUIUTAHBI 110 BBITIOJTHEHHIO CaMOCTOSTEIHHON pabOThI
1 2 3

1 |Pa3zgen 1. Marematnueckue mozae- |VMICTOUHMKH OCHOBHOW M JIOTIOJHUTEIBHOHN JIUTEPATYPHI

1 GU3NYECKUX MPOLIECCOB.
2 |Pa3zgen2. MonenupoBanue padoThl| VICTOYHUKH OCHOBHOH W JOMOJHHUTEIBHOW JIUTEPATYPHI
BBIYMCIIUTEIBHBIX CHCTEM.

3 |Pa3men 3. bubnmorexn C\C++ W cTouHNKN OCHOBHOM W JOMOJIHUTENBHOW JHUTEPATYpHI,
u\rmtr Python mist BeimostHeHUS [Tepeuens pecypcoB HH(POPMALIMOHHO-
PI'3. TEJIEKOMMYHUKaIHOHHOU ceTu «HTepHET)

4 [Pa3pea 4. OcoOGeHHOCTH HcTOYHNKM OCHOBHOM M JIONOJIHUTEIBHOM JIUTEPATYPHI

MozaemupoBanus CMO.




Y4eOHO-METOIMYECKHE MaTepHANIBl JUIsl CaMOCTOSITEIBHOW paldOoThl OOYyYaroIIMXCS W3 YHUCIa
WHBAJIUAOB U JIMI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3710poBhs (OB3) mpenocranstorcs B dopmax,
AJalITUPOBAHHBIX K O'PaHUYCHUAM UX 300POBbS U BOCIIPHUATHUSA I/IH(I)OpMaL[I/II/II

JUJIs AT ¢ HApYLICHUSIMH 3PCHUS
— B mevyaTHoH (opme yBelmueHHBIM mpu(TOM,
— B (hopMe FIIEKTPOHHOTO TOKYMEHTA.
Jns nu1 ¢ HapyLLeHUsIMHU ciayXa:
— B IIeYaTHOM opme,
— B (hopme IEKTPOHHOTO JOKYMEHTA.
JInst un ¢ HapyIIEHHSIMU OTIOPHO-/IBUTATEIIHHOTO arlapara:
— B IIeYaTHOU dopme,
— B (hpopMe IIEKTPOHHOTO JOKYMEHTA.
JlaHHBII TTepeYeHb MOKET OBITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA OOYYarOIIUXCS.

3. OBPA3OBATEJIbHBIE TEXHOJIOTUH

Cemectp | Bwup 3anatus Vcnionb3yemMble HHTEPAaKTUBHBIE KonnuecTBo yacos
(JL, ITP, JIP) o0Opa3oBaTelIbHbIC TEXHOJIOTUU
JI KommbroTepHbie Mpe3eHTanuu U 00CYXKICHHE 34
Pa360p KOHKpETHBIX cCUTyaluii (3a1a4), TPCHUHTH
JIP 110 PELICHUIO 3a71a4, KOMIIBIOTEPHBIE CUMYJISALINI 34
5 (mporpaMMHpOBaHHE aNTOPUTMOB),
MOATOTOBKA U 00CYXKIEHHUE TOKIIA0B.
KPC PI'3 4
Uroro: 72

I[JBI Jini € OrpaHUYCHHBIMU BO3MOXHOCTSAMU 3I0POBbS IPEAYCMOTPCHA OpTraHU3alus

KOHCYHbTaL[I/Iﬁ C UCIIOJIB30BAHUECM BHCKTPOHHOﬁ IIOYTHI.

4. OILIEHOYHBIE CPEIACTBA JJIsA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH UITPOMEXXYTOUYHOM ATTECTAIIUIA

4.1 ®oHx OLEHOYHBIX CPEICTB 1JIsl MPOBEAEHHS] TEKYLIEero KOHTPOJIS

@DoH/1 OLIEHOYHBIX CPEJCTB AUCHUILTUHBI COCTOMT M3 CPEIACTB TEKYIIErO KOHTPOJIS (BOIPOCHI
npu 3amute JIP, KOHTpOoIbHOHN paboThl) 1a00paTOPHBIX PabOT, CPEICTB HTOTOBOM aTTeCTalluu

(ax3ameH B 5 cemecTpe).

OreHka ycrieBaeMOCTH OCYIIECTBIISIETCS TI0 pe3yJIbTaTaMm:

- BBITIOJIHEHHS J1a00OpAaTOPHBIX pabdoT;

- BuINIOJHEeHHA PI'3;

- OTBETa Ha DK3aMeHe (/JIs1 BBISBICHUS 3HAHHSI M TOHUMaHUsl TEOPETUYECKOr0 MaTepuana

- TACIUTUINHBI).
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Hepeqeﬂb BOIIPOCOB, AJd NOAIOTOBKH K 3K3aMCHY

IIpeameT u 3aa4m TEOPUHU MACCOBOTO OOCITY>KUBaHUSI.

OcHoBHble noHsATUSE CMO: 3asBKH, KaHaubl, MOTOKU. [Ipumepsl.

[Tokazaremu >¢dextuBHOCTH padoTel CMO.

[TonsiTue moTokoB coObITHIA. VX pasHOBHIHOCTH (CTallMOHApHbBIE, PETYNIApHbIE, 0€3 MocaeaecTBY,
OpJAMHApHBIE) 1 OCHOBHBIE XaPAKTEPUCTHUKH.

[Ipocreiimuii, umu myaccoHOBCKHM TOTOK (dopmyna Ilyaccona).

[Torarne MapkoBckoro ciaydaiiHoro mporecca. Buasl MapKOBCKHX ClIydailHBIX MPOLECCOB
(IMCKpeTHBIE ¥ HEMPEPBHIBHBIE COCTOSIHUSA, TUCKPETHOE U HENIPEPHIBHOE BpEMSI).

Onucanue mpoueccoB ¢ HENpepbIBHBIM BpeMeHeM. HemnpepbiBHas MapkoBckasi Lelb.

VYpaBuenust Konmoroposa. ®@unanehble BeposiTHocTu coctosinuss CMO. [pumep.

[Ipoueccrl rubenu u pa3MHOKEHUS («poxaeHUI—THOenn»). [Ipumep.

Knaccugukanus cucteM mMaccoBoro oOCITyXHBaHUS.

[TocTaHoBKa 3a1a4 TEOPUU MACCOBOTO OOCITY>KUBAHUSI.

[Tokazarenu ¢ynkunonuposanusi CMO. Ilokazatenn 3¢ dextuBHOCTH Hcnoiab3zoBanusi CMO.
[Tokazarenu ¢ynkunonupoBanust CMO. Ilokazarenu kadyecTBa OOCTY)KMBAaHUS 3asiBOK.
OnnokananbHasi CMO c oTkazamu B obciykuBanud. [Ipumep.

MmuorokanansHass CMO c oTkazamu B o6cimyxuBanu. [Ipumep.

OpnokanansHass CMO ¢ orpanndeHHON AnMHON ouepeau. [Ipumep.

OpnnokanansHast CMO ¢ HeorpanumueHHOM ouepenbto. I[Ipumep.

MuorokananpHass CMO ¢ orpanudeHHoOl AnuHON ouepeau. [Ipumep.

Muorokananpaass CMO ¢ HeorpanudeHHoOW ouepezbio. [Ipumep.

MapKkoBCKHI TPOLIECC C TUCKPETHBIMHU COCTOSIHUSIMHU U JUCKPETHBIM BpeMeHeM. Knaccudukanus
cocrosiHuil. Pacnipenenenue BEpOATHOCTEN IO COCTOSHUSIM.

MapkoBCKuUi POLIECC C AUCKPETHBIMU COCTOSIHUSIMU M HENIPEPBIBHBIM BpeMeHeM. MaTtpuiia
WHTEHCUBHOCTEM.

MapkoBckuil mpounecc ¢ JAUCKPETHBIMU COCTOSIHUSIMH M HENpPephIBHBIM BpeMeHeM. CHucTeMbl
ypaBHeHul KosMoroposa B MaTpUYHOM BHJE.

MapkoBCKU MpoLecc ¢ JUCKPETHBIMH COCTOSHUSIMU U HENpEepbIBHBIM BpeMeHeM. llporecchbl
rudesnu u pa3MHOKeHUs. MaTpuyHbIi BUL.

[Tonstue cetn MaccoBoro oOciyxuBanus. Knaccuduxamms CMO.

[TapameTpsl ceTu MaccoBOTO OOCTyKUBaHUSA.

PexxuMbl (yHKIIMOHHMPOBAHUSI CETH MAcCCOBOTO OOCITY)KUBaHHUSL.

V3noBele xapakrepuctuku CMO.

CereBble xapaktepuctuku CMO.

MoppenupoBanue CMO. Cratuctuueckoe mozaenuposanue. Meton Monrte-Kapio.

Cxema wucnonb3oBanusi Meroga Monrte-Kapno mnpu ucCCieoBaHMM CHUCTEM CO CllydyalHBIMU
napaMeTpamH.

MopenupoBanne CMO. Cratuctryeckoe MOAEIUpoBaHue. MeTobl TeHEPAMH CIYyYalHbIX YHCElL.
MonenupoBanne CMO. Cratuctudyeckoe moaenupoBanue. [IpoBepka kauecTBa pabOThl reHepaTopa
CllydalHBIX YUCe.

MogenupoBanue ciydaiHoro co0stusi. MoaennpoBaHue MOIHOM IPyTITbl HECOBMECTHBIX COOBITHH.
Meroasl MOAEIUPOBAaHAS CIyYallHOM BEJIMYUHBI C 3aJaHHBIM 3aKOHOM PAaCIIPEICIICHHUS.
MopnenupoBaHre HOPMAaJbHO PACHPENEIIEHHBIX CIYYaWHBIX BEIWYMWH.
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36. MonenupoBanue OWHOMHAIBHO PACIPEEIEHHBIX CIydalHBIX BEJIMYUH.

37. MonenupoBaHue CIy4ailHbIX BEJIMYWH, pacnpenes€HHbIX 1o 3akoHy Ilyaccona.

38. MoaenupoBaHue MOTOKA CIIy4alHBIX COOBITHUH.

39. MonenupoBaHie HEOPAMHAPHBIX MOTOKOB COOBITHIA.

40. MonenupoBaHue HECTALIMOHAPHBIX MOTOKOB COOBITUH.

41. MonenupoBaHUE TIOTOKOB C TOCIEACHCTBAEM (ITOTOKH DpJiaHTa).

42. O0mue TPUHIUIBI TIOCTPOSHHUS MOJCTUPYIOMUX anropuTmoB. [Ipuamun At. Tlpumep.

43. O0mme MPUHIMITEI TOCTPOCHHUS MOACITUPYIONINX aJTOPUTMOB. [IpUHIMIT O0COOBIX COCTOSHUH.
44. Obu1re TPUHIMIIBI TOCTPOSHHS MOJICIUPYIOIINX aIropuTMOB. [IpHHINIT Toce10BaTeNbHOM

PO BOJIKH 3asIBOK.

45. O0muMe TOpUHLUUIBL  TMOCTPOCHUS  MOJCIHUPYIOIUX  alropuTMOB.  OOBEKTHBIA  MPUHIIMII
MOJIETTUPOBAHMS.

46. Ananus pesynbratoB MmoaenupoBanus CeMO (Ha mpumepe).

47. Cunare3 CeMO. OneHka BIUSHUS YOPABISIIONIMX BO3ACHCTBUN M BO3MYIICHUI Ha W3MECHEHHS

napametrpoB CeMO.
48. BrlunciieHHe CTaTHCTHYECKUX XapaKTEPUCTHK. BprymcieHune cpemHux.
49. BrlunciieHHe CTaTHCTHYECKHX XapaKTepHCTHK. BBIUMCIICHHE T'€OMETpHH paclpeaeIeHHs.
50. OneHKa TOYHOCTH CTATUYECKUX XAPAKTEPUCTHK.

Kpurepuu oneHuBanus:

OneHka «OTIMYHO»: TOYHBIE (HOPMYIUPOBKH QJITOPUTMOB, TEOPEM U IPaBUIbHBIE
JI0OKA3aTelIbCTBA; TOYHBIE ONPENETICHUS MaTeMaTHYeCKUX OOBEKTOB M SICHbIE M IPaBHWIbHBIC
onpeieNeHns 00bEKTOB, XapaKTePU3YIOINUXCs He(hOPMaIN30BAHHBIMU ITOHATHSIMHU.

OrneHKa «XOpOIIo»: MPH OTBETE HAa OJUH BOMPOC JIaHbl TOUHBIE (HOPMYITHUPOBKH aITOPUTMOB,
TEOPEM U NPABUIIbHBIE JOKA3aTEIbCTBA; TOYHBIE ONPEAEICHUS MATEMAaTUIECKUX OOBEKTOB U SICHBIE U
IpaBUJIbHBIE ONPEAEIeHNUsI 0OBEKTOB, XapaKTEPU3YIOMUXCs HEHOPMAIN30BAaHHBIMU MMOHATHAMU; TIPU
OTBETE Ha BTOPOI BOIIPOC UMEIOTCS HETOYHOCTH (OPMYINPOBKH aJITOPUTMOB, TEOPEM UM IIPOOEIIBI B
NPaBUJIBHBIX JI0Ka3aTEIbCTBAX; HEJOCTATOYHO TOYHBIE ONPEIEICHUS MAaTEMaTHIECKUX 00BEKTOB MIIN
HESICHbIE U HE COBCEM IIPAaBUIIbHBIE ONPEAEICHUsI 00BEKTOB, XapaKTEPU3YIOIUXCS He(hpOpMaIn30BaHHBIMU
MOHATUSAMH.

OneHka «yJOBICTBOPUTEIBHO»: IPU OTBETe Ha o00a BOIpOca HMMEITCS HETOUYHOCTH
(GOpMYIMPOBKH aJrOPUTMOB, TEOPEM WMJIM MPOOEIbl B MPABMIBHBIX JOKA3aTeNbCTBAX; HEJAOCTATOYHO
TOYHBIE OIPEACNICHUs] MaTEeMaTHYeCKHMX OOBEKTOB WM HESICHbIE M HE COBCEM IIpaBUIIbHBIC
onpezeneHnus 00bEKTOB, XapaKTepu3youuxcs HeopMaau30BaHHBIMU TOHATHAMH.

OneHKa «HEYIOBIETBOPUTEIBHO»: OTCYTCTBYET OTBET XOTA ObI Ha OJMH M3 BONPOCOB WIIH
MMEIOTCSl CYIIECTBEHHBIE HETOYHOCTH B (OPMYJIMPOBKAX alrOPUTMOB, TEOPEM, IPHUBEICHBI
HEMpaBUJIbHBIE  JIOKA3aTENIbCTBA; HEBEPHBIE ONpPENENCHHUS MaTeMaTHYeCKHMX OOBEKTOB W
HEIpaBUIIbHBIE OINPE/IEICHUs 00BEKTOB, XapaKTEPU3YIOLUXCS He()OPMaTN30BAHHBIMY OHITUSIMU.

OueHoYHBIE CpeACTBa JUIsl UHBAIMAOB U JHUI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSMM 310POBBS
BBIOMPAIOTCS ¢ yUETOM UX UHJMBHUAYAJIbHBIX MCUXO0()HU3NIECKUX OCOOCHHOCTEHN:

— IIpU HEOOXOAMMOCTH MHBAJIMAAM U JIMIAM C OIPAHUYEHHBIMH BO3MO>KHOCTSMH 340pPOBbS
MIPEOCTABIISIETCS TOMOIHUTEIBHOE BPEMsI IS IOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU IPOBEACHUU IIPOLEYPbl OLIEHUBAHUS PE3YJIbTATOB 00YyUYEHUsI MHBAIUIOB U JIULL C
OTPAaHUYECHHBIMH BO3MOJYKHOCTSIMH 3J0POBbSl IIPEAYyCMATPUBAETCA HCIOJIb30BAHUE TEXHUYECKUX
CPEACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAMBUIYAIbHBIMU OCOOEHHOCTSIMY;

— IpU HEOOXOIUMOCTHU Jis OOyYaroUIUXCsl ¢ OTPaHUYEHHBIMU BO3MO>KHOCTSIMHU 370pPOBbs U
WHBAJIUJIOB TIPOIIeypa OIECHUBAHUS PE3yJbTaTOB O0YUYEHHUS MO JAUCIUIUIMHE MOXKET MPOBOIUTHCS B
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HECKOJIBKO 3TaroB.

[Ipouenypa OLIEHHBAHUS PE3yJIbTATOB OOYYCHHUS HWHBAJIUIOB M JIMIl C OTPAaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3[I0pPOBbSI O AMCIUIUIMHE MpeaycMaTpuBaeT MpeAoCTaBlieHHe HHGOpMAIuu B
dopmax,afanTUPOBAHHBIX K OTPAHUYEHHUSAM UX 30POBbS U BOCHPUATHSA HH(POPMALIUH.

JInst i1 ¢ HapyIIEHUSMU 3pECHUS:

— B IIeYaTHOU (popMe yBeIMUEHHBIM HIPUPTOM,

— B (pOpMeE AIIEKTPOHHOTO JTOKYMEHTA.

JUist L ¢ HapyIeHUsIMH CITyXa!

— B IIeUaTHOU Qopme,

— B popMe FIIEKTPOHHOTO JOKYMEHTA.

Jlnst Uil ¢ HapyUICHUSIMU OIMOPHO-JIBUTATEIBHOTO arnapaTra:

— B IIe4aTHOU opme,

— B (hopMe AJIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeueHb MOXET OBbITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4YaroIINXCs.

5. IEPEYEHb OCHOBHOM U JOMNOJHUTEJBbHON YYEBHOM JIUTEPATYPBHI,
HEOBXOJIUMOM IJISI OCBOEHUSIUCHUIIJIMNHBI

5.1 OcHoBHas JMTepaTypa:

1. OcHOBBI KOMITBIOTEPHOT'O MOJAEIUpOoBaHus U Bu3yanu3amuu / A. A. bopssk, B. B. Tonopxkos, /I. M.
EmenbsanoB [u np.]. — 2-e m3a., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 244 c. — ISBN 978-5-507-
47408-0. — Texcr : onextponHsid // Jlamp : snexkTpoHHO-OMOMMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/369233

2. U6parumos, . M. OCHOBBI KOMIIBIOTEPHOTI'O MOJEIMPOBAHNUS HAHOCUCTEM : ydueOHoe nocobue /
N. M. Ubparumos, A. H. Komos, 0. ®. Hazapos. - Cauxr-IlerepOypr: Jlanp, 2022. [DneKTpOHHbBIE
pecypc]- 384 c. - URL.: https://e.lanbook.com/book/210257

3. T'onuapenko, A. H. MoxenupoBanue cucrteM. CHCTEMBI MAaCCOBOTO OOCTY)KMBaHUS : yueOHOE mocodue
/' A. H. I'onuapenko. — MockBa : MUCUC, 2020. — 48 c. — Texkcr : anexTpoHHbIN // JIaHb : 3II€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/178089

5.2. lonotHUTEIbHAS JINTEpaTypa:

1. Tletpor A.B. MopgenupoBaHue MpoIECCOB M CHUCTeM: YydeOHOe mocoOue JUIsl CTYJACHTOB BY30B,
oOydaromuxcs 10 HalpaBJICHUIO TOAr0TOBKH (OakanaBpuar) "MHbopMaTiKka U BRIYUCIUTEIbHAS TeXHUKA" / A.
IT. Iletpos. - Canxt-IlerepOypr [u ap.]: Jlans, 2015. - 287 c. (18 3k3. B 6ubnuorexe KyoI'Y).

2. AnrazunoB 3. K., Cupora A. A. AHainu3 U KOMIBIOTEPHOE MOJEIUPOBaHUE MH(OPMAIMOHHBIX
mpo1eccoB u cucteM. - M.: luamor-MU DU, 2009. - 415 c.

3. boes B. /I. Umurtanmonnoe moaenupoBanue cucreM. M.: FOpaiit, 2018. - 253 c. [DnexTpoHHBIE pecypc].

URL: https://biblio-online.ru/book/588F8066-F842-4C2C-9389-70DE883386EB.

4. MuxaiinmoB I'. A. Craructudeckoe wmojaenupoBanue. Mertonsl Monte-Kapmo: y4e6. mocobue mms
OakanaBpuaTa u Maructparypsl. M.: FOpaiir, 2018. - 371 c. [Dnexkrponnsie pecypc]. URL: https://www.biblio-
online.ru/book/statisticheskoe-modelirovanie-metody-monte-karlo-419564.

5. Axomos, A. C. UMHuTaniMOHHOE MOJAENHUPOBAHUE: YUYeOHHWK W MPAKTUKYM IS aKaJIeMHYECKOTO
OakanaBpuara / AkornoB A. C. - M.: IOpaiir, 2018. - 389 c. [Dnexrponnsie pecypc]. URL: https://biblio-
online.ru/book/17ADD5FC-11D6-4BE7-8CBD-796 A6C0OF46B0.
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https://www.biblio-online.ru/book/statisticheskoe-modelirovanie-metody-monte-karlo-419564
https://www.biblio-online.ru/book/statisticheskoe-modelirovanie-metody-monte-karlo-419564
https://biblio-online.ru/book/17ADD5FC-11D6-4BE7-8CBD-796A6C0F46B0
https://biblio-online.ru/book/17ADD5FC-11D6-4BE7-8CBD-796A6C0F46B0

6. ITaBmosckas T. A. C/C++. I[lpouenypHoe U 0OBEKTHO-OPUESHTHPOBAHHOE MPOTPAMMHUPOBAHME.:
CIIO6 [u ap.]: Iurep, 2019. - 495 c. (42 >k3. B 6ubanoreke KyoI'Y).

7. Tapacesnu HO. 0. MaremaTndeckoe U KOMITBIOTEPHOE MOJACIMpOBaHne. BBOJHBIN Kypc: yueOHOe
nocobue s CTyAeHTOB By30B. - M.: [Enutopuan YPCC], 2004. - 149 c. (5 sk3. B 6ubaunoreke KyoI'Y).

5.3. [lepeyenn pecypcoB MHPOPMANUOHHO-TEJIEKOMMYHUKAIIHOHHON CeTH
«HTEepHET», HEOOXOAMMBIX JJIsl OCBOEHHUSI JTUCUMIIMHBI

1. Lectures on scientific computing with Python. B ceo6oaH0oMm noctyne: URL:
https://github.com/jrjohansson/scientific-python-lectures

2. Python. The official Python web site. B ceo6oaH0M noctyne: URL:
https://www.python.org/

3. IIporpamMmMupoBaHre U Hay4YHbIC BBIYUCIICHUS Ha si3bike Python B cBoGomHOM noctyme:
http://ru.wikiversity.org/wiki/

4. Tlaker NumPy. Kparkoe BBenenne: URL: B cBoOogHOM mocTyrie:

http://pyviy.blogspot.ru/2009/09/numpy.html

6. METOJIWYECKHWE YKA3AHUS JUISI OB YUYATIOIINXCS 10 OCBOEHHIO
T CHATIIAHBI

Ilo kxypcy mnpenycMOTpEHO NpPOBEACHHME JIEKLIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCsi OCHOBHOM
CHCTeMaTHU3WPOBAHHBIN MaTepuall, J1a00paTOPHBIX PaboOT U IK3aMEHa.

Baxnelmum 3Tanom Kypca SIBISETCS BBINOJHEHHE PacueTHO-TpadHUueCcCKOro 3aJaHus U CaMOCTOSITEeIIbHAs
paboTa 1o JUCUMIUIMHE C UCTIO0Jb30BAHUEM YKa3aHHBIX JINTEPATYPHBIX HCTOUYHHKOB.

Bunst u popmer CP, cpoku BeIOTHEHHSI, JOPMBI KOHTPOJISL IPUBEICHBI BHIIIE B JAHHOM JIOKYMEHTE.

Jnsg nydmiero ocBoeHMsi NUCUMIUIMHBL NpH 3amute PI'3 cTyneHT AoJKeH OTBETUTh Ha HECKOJIBKO
BOIIPOCOB M3 JIEKIIMOHHON YacTH Kypca.

B ocBoeHMM AMCUMIUIMHBI WHBAIMAAMU WM JIMIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
OoJIbIIIOE 3HAYEHHWE WMEeT WHAWBHAyalibHasi ydeOHass pabora (KOHCYIbTAallMM) — JOMOJHHUTEIHHOE
pa3bsCHeHHE y4eOHOro MaTrepuaia.

NunuBuyanbHble KOHCYJIBTAIMU MO TPEAMETY SBISIOTCS BaXXHBIM (PAKTOPOM, CIIOCOOCTBYIOIIUM
WHJMBUyaIu3alud OOy4YEeHUs U YCTAHOBJIICHUIO BOCIUTATEIBHOI'O KOHTAaKTa MEXIY IpernojiaBaTeiaeM U
00y4arouMMCsl MHBATUIOM WM JIULOM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3JJOPOBBS.

7. TEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UICIOJIb3YEMBIX ITPU
OCYHWECTBJEHUHU OBPA3OBATEJIBHOI'O NTIPOLECCA IO JUCHUIIJIMHE

7.1 IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTHM

— IIpoBepka noMamHMX 3aJaHUN M KOHCYJIbTUPOBAHHE IOCPEACTBOM JJIECKTPOHHON IOYTHI.
— Hcnonp30oBaHue 3IEKTPOHHBIX IIPE3CHTAUNN IIPU IIPOBEACHUM JICKIUN W IPAKTHUYECKHUX 3aHATHM.

7.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 obecredyeHust
1. Phyton,
2. MS Visual Studio.

3. Ilporpammsl aist AeMOHCTpalM U co3faHus npeseHtanuii («Microsoft Power Point»).
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https://github.com/jrjohansson/scientific-python-lectures
http://www.python.org/
https://www.python.org/
http://ru.wikiversity.org/wiki/
http://pyviy.blogspot.ru/2009/09/numpy.html
http://pyviy.blogspot.ru/2009/09/numpy.html

7.3 Ilepeyenb WHGOPMANMOHHBIX CHPABOYHBIX CHCTEM:

agrwbdPE

OBC UsznarenscrBa «Jlaup» http://e.lanbook.com ,
OBbC «YHuBepcureTckas oubanoTexa onnaita»y Www.biblioclub.ru ,
OBC «Opaiit» http://www.biblio-online.ru ,

OBC «ZNANIUM.COM» www.znanium.com |,
DBC «BOOK.ru» https://www.book.ru.

8. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMAS IS
OCYHIECTBJIEHHUSA OBPA30OBATEJIBHOI'O NIPOIECCA 11O JUCHUIIVIMHE

Ne Bun pabor MarepuanbHO-TEXHUYECKOe 00eCreueHHe TUCIMIUTHHBI
1. Jlekumonusele 3aHATHA | JIeKUMOHHAsA  ayAWUTOpUs,  OCHAIEHHAasd  MPE3EHTAlMOHHOU
TeXHUKOW  (NMPOEKTOp,  DKpaH, KOMIIBIOTeP/HOYTOYK) |
COOTBETCTBYIOIIHNM IIporpaMMHbIM obecrieueHuem (I10)
PowerPoint. ayx. 129, 131, A305.
2. | JlabopaTopHbIe JlaGopaTopusi, =~ YKOMIUIGKTOBaHHAas  CIEIHAIM3UPOBAHHBIMU
3aHATUSA TEXHUYECKUMH CPEICTBAMH 00y4YeHUs — KOMIBIOTEPHBIN Kiacc, ¢
BO3MOYHOCTBIO MOJKIIOYEHHs K ceTu «MHTepHeT», mporpaMMoii
SKpAaHHOTO  yBENHUYECHHST U  OOECHeYeHHBId  JOCTyNmoM B
3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYI0  Cpeay
yHuBepcurera. (j1ab. 102-106.).
3. | I'pynmnoBsie Aynutopus, (KaOMHET) — KOMIBIOTEPHBIN KJIacc
(MHIUBUIYaJIbHBIC)
KOHCYJIbTAIlU!
4. | Texyuiuii KOHTPOIb, Aynutopusi, TpucnocoOIeHHas Ui MUCbMEHHOTO OTBETa IPH
IPOMEKYTOYHAS MIPOMEXKYTOYHOM aTTeCcTaIlu.
aTTecTanus
5. | CamocrosTenbHas Kabuner ans  caMmocrosiTenbHON  pabOThI,  OCHAIIEHHBIN
pabota KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHUSI K CETH
«HTepHeT»,  NpOrpaMMON  JKpPaHHOTO  YBEJIHWYEHUS U
o0ecreyeHHbI JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALMOHHO
00pa3oBaTeNIbHYI0 Cpely YHUBEpPCHTETA.
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http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/

