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1. IEJM ¥ 3AIAYM OCBOEHMS JTUC UTLINHEBI

1.1 Ieanb ocBOEHHN TUCHHILIMHBI

Kypc «OCHOBBI KOMIIBIOTEPHOI'0 MOJICIMPOBAHUS» UMEET CBOEH 11es1blo: popMupoBaHue y
CTYJIEHTOB INpO(QECCHOHANBHBIX KOMIETEHIMH B oOjmacTu pa3pabOTKM U MCCIEIOBAaHUS
CTOXaCTUYECKUX MOJesield, OCHOBaHHBIX Ha TEOPUHM CUCTEM MAacCOBOro oOciyxuBaHMs. /laHHas 1e1b
COOTHOCUTCSI C LENbl0 00pa3oBaTENbHOM IPOrpaMMbl, B YaCTHOCTH, C TEXHOJOrHel pa3paboTku
CHELHAIM3UPOBAHHBIX INPOrPaMMHBIX CHUCTEM, IPEIHA3HAYCHHBIX IS aHAJIW3a BBIYMCIUTEIIBHBIX
IPOLIECCOB, CTPYKTYp, CHUCTEM U CETEH, MHCIOJB3YIOIUMX amnapar TEOPUU BEPOATHOCTEH U
MaTeMaTUYECKON CTaTUCTUKU. M3yueHne naHHOW AMCUUILIMHBI TOTOBUT BBITYCKHHUKA K BBIIIOJHEHUIO
CJIEYIOIUX NPOPECCHOHAIBHBIX 3aau:

o ITocTanoBka 3aa4 UMHUTALITMUOHHOI'O MOJCIIMPOBAHUS.

. Bri0op merona perieHus: MOCTaBIEHHON 3aauu.

o HJIaHI/IpOBaHI/IC HMMUTAIUOHHBIX 3KCIICPUMEHTOB.

. Busyanuzanus pe3ynbTaToB MOJETUPOBAHUSL.

o Pa3pa60TKa MAaTCMATUYCCKUX U KOMIIBIOTCPHBIX MO}ICJ’ICﬁ BBIYHCIIMTEIIbHBIX HPOICCCOB.

1.2 3agauu AUCHUILIHHDI

OcCHOBHBIE 3a7]a4¥ OCBOCHUS JUCITUTUTHHBL:

CTyIeHT HOJKEeH 3HATh OCHOBBI TEOPHUH MACCOBOTO OOCTY)KHBAaHUS, © MAPKOBCKUX MPOIIECCOB,
S3bIKM NPOrPAMMHUPOBAHUS, IMO3BOJISIOIIME BBIIOJHATE KOMIBIOTEPHYIO peaau3aluio MOAENeH Hu
CPEACTBA BHU3yaJM3allMM pPE3YJIbTAaTOB MOJICIMPOBAHUS; YMeThb IPUMEHATH BEPOATHOCTHBIE U
CTaTUCTHYECKHE METOJABI, AJIrOPUTMBI W IPOrpaMMHBIE CpEICTBAa IS aHalu3a CUCTEM U CeTel
MaccoBOro  OOCIYXHBaHHS; BJaJeTb TEOPETHUYECKUMH OCHOBAMH  MAaT€MaTHYeCKOro U
KOMITBIOTEPHOTO MOJICTUPOBAHUS HH(OPMALMOHHO-BBIYUCIUTEIbHBIX CUCTEM.

1.3 Mecto qUCHUIIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl

Kypc «OCHOBBI KOMIIBIOTEPHOTO MOJICIHUPOBAHUS» OTHOCHUTCA K dactm Onoka bl,
dbopMupyeMoii yaacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUM.

JUist u3y4eHus: QUCHUIIINHBI CTYJEHT JIOJDKEH BIIAJeTh 3HAHUSMH, YMEHHSIMHU U HAaBBIKAMU I10
cienyromumM aucuuiuinaaM: OCHOBBI TEOPUHM BEPOSTHOCTEH M CTaTUCTUYECKHX MeETo[0B, OCHOBBI
POrpaMMUPOBAHUsA, AJIITOPUTMBI BEIYMCIUTEIbHON MareMaTuku, KOHCTpyHpoBaHHe anropuTMoB U
CTPYKTYp HOaHHBIX, Teopus alropuTMOB M BBIUYHUCIUTEIBHBIX MPOIECCOB, AITOPUTMBI U CTPYKTYPHI
JTaHHBIX, MaTeMaTuyeckas JIOTUKA U TEOpHUsl aNrOpUTMOB, IHTeIIeKTyanbHBINH aHaTU3 JaHHBIX.

3HaHUs, NOJy4aeMble IPU U3YyUYEHUHU TUCHUIUIUHBI «OCHOBBI KOMIBIOTEPHOI'0 MOJCIUPOBAHUS
UCIIONB3YIOTCA TPH HM3YYCHHUH MNpOoPEeCcCHOHANBHBIX IUCHUIUIMH PacmperneneHHble 3agadud U
anroputmsbl, lIporpammupoBaHme B KOMIBIOTEPHBIX  ceTsAX, OOnauyHble  BBIYHUCICHHS,
MynbTHareHTHbIE CUCTEMBI, a TaK)Ke JJisl BBIMOJHEHHS BBITYCKHOW KBalIU(UKAIMOHHONW pabOThI
0akanaBpa ¥ MarucTepCKOi quccepTauu.

14 TIlepeyeHb TMJIAHMPYEMBIX Pe3yJbTATOB O0O0y4YeHUs 10 AUCHUILIUHE (MOIYJ10),
COOTHECEHHBIX € IVIAHUPYEMBIMHU Pe3yJIbTaTAMHU OCBOCHHsI 00pa30BaTeIbHOM MPOTrpPaMMBbl.

N3yuenne panHOW Yy4YeOHOW JUCIUIUIMHBI HampaBieHO Ha (QopMUpOBaHHE Yy O0YyYarONIUXCs
ciaenyouux npogeccuoHaIbHbIX KoMnerenuuii: YK-4; I1K-2.

B pesynbrate M3ydeHus TUCIMIUIMHBI Y CTyACHTa (OPMHPYIOTCS:
e TMPEJACTABJICHUS O MaTeMaTHYECKOM M HMMHUTAIMOHHOM MOJCIUPOBAHMU CTOXACTUYCCKUX
MPOIIECCOB;



3HaHUS MAapKOBCKUX MOJIENEH, METOJO0B, CUCTEM M CETEH MacCOBOTrO OOCTY>KUBaHUS;

e YMEHHUS [PUMEHSATh METOABl MAaTeMaTUYECKOM CTaTUCTUKHA JUIsi [OCTAHOBKM  3ajay
MOJEIUPOBAHUS U aHAIIN3A PE3YAbTATOB MOJIEIUPOBAHMUS.
Tabmuma 1. [IpodeccrnonanbHble KOMIETEHIIMH CTYAEHTa
Ne |npexc Conepixanue B pesynbrare uzyueHus yueOHOM NUCHUILUIMHBI
IL.II | KOMIIET KOMITETEHIUH (HJIH oOy4Jaromiue J0IKHBI
. | eHiumn €€ YacTH) 3HATh YMETh BIAICTh
1. | YK-4 |cnoco0eH OCyIIeCTBISATh |[CTAaHAAPTHI B| popmynupoBath cpencrsamMu
JIEIIOBYIO obmacTu omucaHus| MeTM W 3aJadd |[KOMMYHHKAIIUH,
KOMMYHUKAIUIO B |MaTeMaTH4YECKUX U| MOJEITUPOBAHUS Mpe/ICTaBIICHUS
YCTHOH U NHUCBMEHHOH |MMHTAIIMOHHBIX KOHKPETHBIX nHpopmMaIuu 0
bopmax Ha |MOJeNei. MPOIECCOB, pa3pabarsiBaeMoii
rocyJ1apCTBEHHOM OCYIIECTBIISATH MOJENH,
SI3BIKE Poccuiickon IIOCTAHOBKY 3aJa4 |IJIaHUPYEMBIX
denepanun u MOJIEIUPOBAHUS,  |IKCIIEPUMEHTAX,
WHOCTPAaHHOM(BIX) BU3YaJIN3ALHIO pe3yabpTaTax
s3bIKe(ax) WHTEPIPETALHIO MOJEIUPOBAHHUS.
pEe3yJIbTATOB
2. IIK-2 |crocoOeH mpoBOAWUTH MOJ|METOMIBI BBITTOJIHSITh METOJaMH
HAy4YHBIM  PYKOBOJCTBOM|CTaTUCTMYECKOIO  [MOCTAHOBKY 3a/a4M|pa3paboTKu
JIOKAJIbHBIE ~ WCCIIEJIOBaHMs|aHAIM3a  JaHHBIX, W MIJIAHUPOBATH |[KOMITHFOTEPHBIX
Ha OCHOBE CYIIECTBYIOIIUX METOAbI HU|PKCIICPUMEHTBIL C Moneneﬁ; SA3BIKaAMH
METOJOB B KOHKpCTHOI\/‘I IMPUKIIAAHBIC A3BIKU MOACIIBIO, CHUCTCMHOI'O u
obnactu JUTS pa3paboTKH |OLIEHUBATh MPUKIIAJHOTO
podecCHOHATBHOIM IpPOrpaMMHBIX TOCTOBEPHOCTH IPOrpaMMHUPOBaHU
NeSATeNbHOCTH. pemeHuit B|p€3yJIbTAaTOB g A pa3paboTKu
obnacTtu MOJEIUPOBAHUS MaTEMAaTUYECKUX,
MaTeMaTUYECKUX, UH(POPMAITTOHHBIX
UH(}OpMaIMOHHBIX U MMHUTALUOHHBIX|
U HMMHUTAlHOHHBIX MOJIENIEH.
MOJIETIEH.




2. CTPYKTYPA U COJAEP)KAHUE JUCHUILJIAHBI
2.1 PacnpenesieHue TPYAOEMKOCTH AUCHHUILUIMHBI 0 BUAaAM padoT

O6mmas Tpy10€MKOCTh JUCHUILIMHBI cocTaBisieT 4 3ad. e. (144 yacoB), ux pacmpejerieHue mo
BUJaM paboT npeacrasiaeHo B Tabiue (st crynentos OPO).

Bun yueGHoit paboThl Bcero CemecTpbl
4acoB (dacsr)
5
KonrakTHas padora B TOM 4Hcie:
AyauTopHBIe 3aHATHS (BCEro): 72,3 72,3
B tom uncre:
3aHATUS TEKUUOHHOTO TUIIA 34 34
3aHATUSI CEMUHAPCKOr0 THUMA (CEMUHAPBI, MPAKT. 3aHSATHU)
JlaGopaTopHbIe 3aHATHS 34 34
HNuast koHTpOJIbLHAA padoTa
KoHTposb caMOCTOSITENbHOM pabOThI 4 4
[Ipomesxyrounas arrecramus (MKP) 0,3 0,3
CamocTosiTesibHasi padoTa, B TOM 4mcie 36 36
B ToMm umcie:
Kypcosas pabora
[IpopaboTka y4eOHOTO (TEOPETHUYECKOT0) Marepuasa 10 10
BeInonHeHe WHANBUYaIbHBIX 3aJaHui (TIOAT0TOBKA 26 26
COOOIIEeHHH, TPE3CHTAIN )
Pedepar
[ToaroToBka K TEKyIIeMy KOHTPOJIIO
KoHTpoJb:
[TonroroBka k ’K3aMeHY: 35,7 35,7
OO0mas TpymoeMKOCTh (4ac) 144 144
B T.4. KOHTaKTHas pabota 72,3 72,3
3a4. €11. 4 4

2.2 CTpyKTYypa AMCUUNJIHHBI:

Pacnipenenenne BuoB yueOHOH pabOTHl U X TPYAOEMKOCTH MO pa3jaeiaM JUCIUIIIUHBL.
Paznensl aucuuminHbl, u3ydaemble B 5 cemectpe (ouHas Gpopma)

KonnuecTBO yacos
AynuTopHas Bléee}{}ngT
No HaunmenoBaHue pa3nenon Beero paGora p211)60Ta
J | KCP | JIP CPC
1 2 3 4 5 6 7
1. |OcHoOBHEIC MTOHATHUSA KOMIIBIOTEPHOTO| 4 9 1 9 10
MOJICJTUPOBAHHS.
2. |BBencHHE B TEOPUIO MACCOBOrO OOCITYKHBAHHS. 47 12 1 12 22
3.  |MoaenupoBaHuEe CHUCTEM MAacCOBOTrO OOCITYKHBaHHS 63 14 1 |16 32
4. CeTu MaccoBOro o0CITy)KMBaHUS. 18,7 6 1 4 7,7
WTtoro no paznenam AUCHUTIIIUHBI: 143,7 | 34 4 34 71,7
HUKP 0,3
Htoro mo mucHuminge: 144 | 34 4 34 71,7

[Ipumeuanue: JI — nexuun, KCP — KoHTponbHBIE U caMOCTOsATeNbHBIE paboTsl, JIP — nabopaTopHbie
3ansatus, CPC — camocrostensHas pabora crynenta, PI'3 — pacuerHo-rpaduueckoe 3agaHue.



2.3 Copep:xxaHue pa3iejoB JMCHHINIMHBI:

2.3.1 3aHATHA JeKIIHOHHOI'0 THIIA

Ne HaumenoBanue Conepixanue pasjaena dopma |Pazpabor.
pas- paszeina TEKYILEero |C
aena KOHTPOJIsL |y4acTUeM
Ipe/CTaB
uresien
pabotona
Tenen
2 3 4 5
OcnoBuble oHsTus |[lonsitue momenn. Knaccuduxammst mMomeneid. JIP
KOMITBIOTEPHOT O Oranbl octpoeHus: moxenei. MccnenoBanue
MOJIEITUPOBAHMUS. u Bepudukanus moaeneil. KomnerorepHsie
MOJIENTU. DKCIIEPUMEHTHI C MOJEISIMHU.
2. |BBenenme B Teoputo |[Ipenmer u  3amadum TEOpUHM  MacCOBOTO JIP
MAacCOBOT'O obcmyxuBanus. OcHoBHble moHsATHS CMO: PI3
00CITyKUBaHUS. 3asiBKM, KaHalbpl, TOTOKH. Kraccudukanus
CHUCTEM MaccoOBOTO 00CITy)KUBaHUS.

[Tokazarenu s¢pdexruBHOCTH padoTer CMO.
[TorsiTHE MAPKOBCKOT'O CIY4aiiHOTO MpoIecca.
Buapl MapKOBCKMX CIy4alWHBIX MPOIECCOB
(IMCKpeTHBIE M HENPEPBIBHBIE COCTOSHUSA,
JUCKPETHOE U HENPEPBIBHOE BpeMs).
Onucanue  MOpOLECCOB € HENPEPHIBHBIM|
BpeMeHeM. HenpepblBHAass MapKOBCKasl II€Nb.
VYpasuenus Konmoroposa.

OdunanpHbie BeposiTHOCTH cocTosHus CMO.

[Ipoueccs rudenu u Pa3MHOKEHU S
(«pOoXIEeHUSI—THOCIINY). ITokazarenn
¢yakmuonupoBannss  CMO.  ITlokazarenwn
apdekTuBHOCTH  Hmcmonb3oBanus ~ CMO.
[Toka3zaTenu kadecTBa OOCITY)KHBaHUS 3asiBOK.
MapKkoBCcKHii ~ Tpolecc € JUCKPETHBIMHU
COCTOSHMSIMM W JUCKPETHBIM BpPEMEHEM.

Knaccudukamus cocrosauii. Pacnpenencuue
BEPOSITHOCTEHN 11O COCTOSTHUSM.
Marpuna MHTEHCHUBHOCTEH. Cucremsl

ypaBHeHuii KonmoropoBa B MaTpu4HOM BUJIE.




3. |MoaenupoBanue IloctanoBka 3agady TEOpPUHU  MACCOBOTO JIP

CHCTEM MAacCOBOI0  |oOcnykuBaHus. IloHATHE CTATMCTUYECKOrO PI3
obcCyKUBaHUS MOJEIMpOBaHusd. ['eHepanuu  CIydallHBIX
YHCeJl.

MogaenupoBanue  ciy4alHOro  COOBITHA,
MOJIHOM TPYNIbl HECOBMECTHBIX COOBITHH.
Mertobl MOJEIUPOBAHUS ClIy4aiiHon
BEJIUYMHBI c 3a/laHHBIM 3aKOHOM|
pacnpenencHus.  MonenupoBaHue — IOTOKa
ClIy4yallHbIX COOBITHUH, HEOPAMHAPHBIX W
HECTAI[MOHAPHBIX NOTOKOB COOBITHH, ITOTOKOB
¢ nocieneiictBueM (1oTokoB Dpianra). O6mue
OPUHIUIIBI  TOCTPOCHHUS  MOJAETUPYIOIINX
QITOPUTMOB: TNPUHIMUN Al, IPUHIUI OCOOBIX|

COCTOSTHUH, MPUHLIHUI IOCJIEIOBATEILHOM
NPOBOJAKHA 3afBOK, OOBEKTHBI TPUHIIHUIL
MOJIETTUPOBAHMUS. Ananus pe3yIabTaTOB

mozaenupoBanusi CMO. Cunres

CMO. OueHka BIUSHHUS — YHPaBIISIOIIKAX
BO3JIEMICTBUN W BO3MYIIECHUN HA U3MECHEHUS
I1apaMeTPOB CMO. Brraucnenue
CTaTUCTHUYECKUX XapaKTEPUCTUK: CPEIHHUX,
T€OMETPUH pacnpenenenus. Onenka
TOYHOCTH CTATHYECKUX XaPAKTEPUCTUK

4. |Cern MaccoBoOro [TonsaTHe ceTu MaccoBOTro OOCITY)KHBAHUS. JIP
00CITy)KHBaHNS. Knaccupukamus CeMO. [lapamerpsl cetn

MaccoBoro  obOciyxuBaHus.  Pexumsl

(GYHKIMOHUPOBAHUS  CETH  MacCOBOTO
oOciyXuBaHUsA. Y3IOBbIE XapaKTEPUCTHKU
CeMO. Ceressie xapaktepuctuku CeMO.

2.3.2. 3aHATHS CEMHHAPCKOIr0 THIA
3aHATHS CEMHUHAPCKOTO THIIA — HE MPETyCMOTPCHBI.

2.3.3. JlaGopaTopHble 3aHATHS

No Ne paznena Haunmenosanue naboparopHbix padboT
paboThl | JAWCHUILTUHBI

1 1 AnnpokcuManus 3KCIepuMEHTAIbHbBIX JAHHBIX METOJIOM HaUMEHBIINX
KBaJpaToOB.

2 3 Craructuueckoe mojenupoBanue. Meton Monte-Kapio. Buzyanuzamus
pe3yJbTaToB.

3 3 Cratuctrueckoe MOAEIUpOBaHUE. MeTo/bl reHepaluy CiydyailHbIX
YHCEIL.

4 2-3 I'enepaums cirydallHBIX YMCEN C 3aJJaHHBIM 3aKOHOM paclpeleleHUs.

5 2-3 MonenupoBaHue MOTOKA CIy4alHBIX COOBITHH.

6 2-3 MonenupoBaHre HEOpPIMHAPHBIX MOTOKOB COOBITHUIN

7 2-3 MonenupoBaHie HECTALIMOHAPHBIX MOTOKOB COOBITHIA

8 2-3 VYpasuenust Konmoroposa. ®dunanbHble BepoaTHOCTH cocTosHus CMO.
Mertonpl Pynre-Kyrra peLeHus CUCTEM OOBIKHOBEHHBIX
¢ hepeHIPOBAHHBIX YpaBHEHHH.




9 3 OO0we NpUHLIUIBI TOCTPOSHUST MOJCIUPYIOIUX anroputMoB. ITpunnun
At.

10 3 OO01re NPUHIUITBI TOCTPOSHUST MOJECIUPYIOIIUX anTropuT™MOoB. [IpuHiun
0COOBIX COCTOSIHUM

11 3 OO111e TPUHIUIIBI TOCTPOSHUS MOJETUPYIOIUX anroputMoB. [Tpuniun
HOCJI€I0BATEIbHOI IPOBOJIKH 3asIBOK

12 3 OO111e TPUHIUIIBI TOCTPOSHUS MOJETUPYIOIUX aITOPUTMOB.
OOBbeKTHBIN NPUHLUIT MOJECIUPOBAHHUS.

13 3 AHanu3 pe3ynbTaToB Moaeaupoanusi CMO

14 3-4 OneHka BIUSHUSA YIPABISIOIMNUX BO3ACHCTBUI U BO3MYIEHUH Ha
u3MeHeHus napamerpos CMO

15 3-4 BrluncneHne CTaTUCTUYECKUX XapaKTEPUCTHUK

16 1-4 Od¢opmnenne oruetos no PI'3




2.3.3 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpOEeKTOB)

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHBI.

2.34 PacuerHo-rpadpuueckme 3aiaHus (MHAUBHUAYAJIbHOE 3aJaHUeE)

B nponecce uzydenus aucuunianHel « OCHOBBI KOMIIBIOTEPHOI'0 MOJECIUPOBAHUS» CTYACHTAMU
BBIIIOJIHSIETCS. OJTHO pacueTHO-rpaduyeckoe (MHAUBUIyaIbHOE) 3adaHue. TeMmbl 3aaHuil A KaKJ0ro
CTyJeHTa pa3nuyHsbl. 3agada PI'3 cocrout B npoBepke yMeHUN CTYIAE€HTOB U 3((HEKTUBHOCTH UX
caMoCToATeNbHON pa®oThl. Tembl 3amaHuil exxerogHo oOHOBisOTCA. OOIIas TemMaTHKa COOTBETCTBYET

TeMaTHK J1abopaTOpHBIX padoT.
IIpumep PI'3

B BrruncnurensHoM neHTpe umerorcs nse DBM. 3aganust Ha 06paboTKy MOCTYMAOT KaKable 2
MHH B IYHKT IpUeMa. 3/1eCh B T€UeHHE 12 MUH OHU PETUCTPUPYIOTCS U COPTUPYIOTCS ONEPATOPOM,
IIOCJIE Yero KaxxJoe 3ajaHue rnocrynaer Ha ogny u3 OBM. IIpumepro B 70 % 3anaHuil B pe3ysibTaTe UX
nepBoii 00paboTkn Ha DBM o0HapyxuBaroTCs OIMOKH BBOJIa, KOTOPHIE Cpa3y K€ B TeUEHUE 3 MUH
UCIpaBIAOTCS  omepaTopoM. Ha BpeMs KOpPpeKTHPOBKM BBOJA 3aJaHMEe HE OCBOOOXKJaeT
cooTBeTcTBYOIIE DBM, 1 mociae KOppeKTUPOBKH HAUYWHAETCS €r0 NOBTOpHAst 00paboTka. Bo3mMoxxHOCTH
omuOKM TpH TOBTOPHOH 00paboTKe HCKIIOYaeTcs, T.e. IMOBTOpHAas o00paboTka Bcerga sBisETCS
okoHuaTenbHOU. [IpomomkurenbHOCTh paboTel DOBM mpu o0paboTke 3amaHus B KaXKIOM Cclydae
coctaBnser 10. B menTpe nmeercs numb ogHO pabodee MecTo orneparopa.

Pa3paboTaTe mporpammy, MOJENHMPYIONYIO Tpouecc (GYHKIHOHHUPOBAHUS BBIUYNCIUTEIHHOTO
[EHTpa IpH yCI0BUH, YTO 00paborars HeoOxoaumo 100 3ananuii.

PazpaboranHas mporpaMma J10JKHA yJOBIETBOPATH CIEAYIOMINM TPEOOBaHUSAM:!
o0ecreuynBaTh BBOJ MCXOJHBIX JAHHBIX;
MOAIePKUBATH MHTEPAKTUBHOE penaKkTHUpOBaHUE;
MIPOU3BOANTD MMHTAIMOHHOE MOJIETUPOBAHUE;
MIPEJCTABISTh PE3YNIbTaThl MOJCIUPOBAHUS B YIOOHOM BHJIE.
Ortuer no BeimonHeHno PI'3 nonxen comepxars:
- IOCTaHOBKY 3aJa4H;
- KpaTKO€ OIMCaHWe pa3pabOTaHHOTO AITOPUTMA;
- TeKCT pa3pabOTaHHOH MPOrpaMMbl Ha BBIOPAHHOM S3BIKE MPOrPaAaMMHPOBAHUS;
- TECTOBBIE IPUMEPHI U PE3YNIbTAThl TECTHPOBAHUS IMPOTPAMMBI.

24 TlepeueHb YU4eOHO-METOIUYECKOT0 O00ecedeHHs ISl CAMOCTOSITEIbHOIH PaGoThI
00y4YaOIIMXCs MO TUCHUIIHHE

[lepeuyenp yueOHO-METOIUYECKOTO 00ECTICYESHUS

Ne Bug CPC JUCLUIUIMHBI 10 BBIOJHEHUIO CaMOCTOSTEIbHON paboThI
1 2 3

1 |Paznen 1. Maremarnueckue mMojie- |VICTOUHMKH OCHOBHOW U JTOMOJHUTEIHHOW JTUTEPATypPhI

1 U3HYECKUX MPOLIECCOB.
2 |Pa3men2. MoaenupoBanue pa0doThl| ICTOYHUKM OCHOBHOW W JONOJHUTEILHOM JTUTEPATYPhI
BBIYUCIUTENbHBIX CHCTEM.

3 [Pa3zgexn 3. bubnuorexu C\C++ McTouHNKY OCHOBHOM W TONOJIHUTEIBHOM JIUTEPATYPHI,
v\nu Python ans BeimosiHeHust [lepeuens pecypcoB HHPOPMALOHHO-
PI'3. TEJIEKOMMYHUKAIIMOHHOU ceTu « HTEepHEeT»

4 |Pa3nen 4. OcobeHHOCTH HcTOUHNKM OCHOBHOM M JIONOJHUTEIBHOM JINTEPATYPHI

MozaenupoBanuss CMO.




Y4eOHO-METOANYECKNE MaTepualibl JUIsi CaMOCTOSTENbHONW pPabOThl OOyYaroIUXCS W3 YHCia
WHBAJIUJIOB U JIMII C OTPaHUYEHHBIMU BO3MOKHOCTsMHU 310poBbsi (OB3) mpenocraBnsiorcs B hopmax,
aJaITUPOBAHHBIX K OTPAHMYCHHSIM UX 3JI0POBBS U BOCHIPHUATUS UH(POPMAIUH:

JList TUI] C HApYLICHUSIMH 3PEHUS:
— B MevyaTHOM (popMe yBeIMYEHHBIM HIpUdTOM,
— B (popMe DJICKTPOHHOTO IOKYMEHTA.
JUJist JTALL ¢ HAPYIICHUSIMH CITyXa:
— B IIeYaTHOU opme,
— B (hOopMeE DIICKTPOHHOT'O JOKYMEHTA.
Jlist U1 ¢ HApYIICHUSIMU OINOPHO-/IBUTaTEIbHOrO arnapara:
— B IIeYaTHOU opme,
— B (pOopMeE DJIICKTPOHHOT'O JOKYMEHTA.
JlaHHBIN TEPEYCHb MOXET OBITh KOHKPETU3HPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA OOYYarOIIMXCS.

3. OBPA3OBATEJIbHBIE TEXHOJIOTI'UU

Cemectp | Bun3zanstus Hcnonp3yeMble HHTEPAaKTHBHBIE KonmuecTBo gacos
(JI, ITP, JIP) o0Opa3oBaTeIbHbIE TEXHOJIOTHU
JI KoMmmbioTepHble Ipe3eHTanuu U 00CYXKJICHHE 34
Pa3060p KOHKpETHBIX CUTYyanui (3a1a49), TPEHUHTH
JIP 10 PEIICHUIO 3a/1a4, KOMIIBIOTEPHBIE CUMYJILIUN 34
5 (TIporpaMMHpOBaHHE aITOPUTMOB),
MOJATOTOBKA M 00CYK/IE€HHE JOKIaI0B.
KPC PT'3 4
Hroro: 72

JIns i1 ¢ orpaHMYEeHHBIMU BO3MOXKHOCTSIMH 3J0pPOBbs IPEIYCMOTPEHA OpraHU3alus

KOHCYJ'ILT&LII/Iﬁ C UCIIOJBb30BaHUECM 3H€KTpOHHOﬁ ITIOYTHI.

4, OUEHOYHBIE CPEJICTBA JUISt TEKYIIETO KOHTPO.IS
YCIIEBAEMOCTH U IPOMEKYTOYHOM ATTECTALIMM

4.1 ®oHA OlEHOYHBIX CPEACTB /sl MPOBeAeHUs TEKYLIero KOHTPOJIs

@DOoH/I OIIECHOYHBIX CPEJICTB TUCIUIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJIS (BOIMPOCHI
nipu 3amute JIP, KoHTpoabHOW paboThI) Ta0OPaTOPHBIX pabOT, CPECTB UTOTOBOM aTTECTAIIUH

(’x3ameH B 5 cemecTpe).

OneHKa ycreBaeMOCTH OCYIIECTBIISICTCS 1O pe3yJIbTaTaM:

- BBITIOJTHEHMS JTa0OpaTOpPHBIX padoT;

- BeIMOJHEHUS PI'3;

- OTBETA Ha 3K3aMeHe (M1 BBISIBJICHUS 3HAHUS M TTOHUMAaHHS TCOPETHYCCKOr0 MaTepuaia

- JTUCITUTLIINHBI).




PwnE

1S

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

Hepeqeﬂb BOIIPOCOB, I1Jid MOAIOTOBKH K 3K3aMCHY

[IpeameT u 3ama4M TEOPUU MACCOBOT'O OOCIY)KMBAHUS.

OcHoBHble noHsATHss CMO: 3asiBKM, KaHaJbl, TOTOKU. [Ipumepsl.

[Tokazarenu s¢ddexruBHocTH padorsr CMO.

ITonsiTie nmotokoB coObITHH. X pasHOBHAHOCTH (CTallIOHAPHBIE, PETYIISIpHBIE, O0€3 IoceaecTBuS,
OpJMHApHBIE) U OCHOBHBIE XapaKTEPUCTHKHU.

[Ipocreitmunii, niau myaccoHoBckuii motok (dopmyina Ilyaccona).

IToHsiTHE MapKOBCKOIO CIIy4ailHOro Ipouecca. Buabl MapKOBCKHMX CIIy4alHBIX IIPOLIECCOB
(IMCKpeTHBIE U HENpephIBHbIE COCTOSHHUS, TUCKPETHOE U HEIIPEPBIBHOE BpeMs).
Omnucanue MpoLEccOB ¢ HEMPEPHIBHBIM BpeMmeHeM. HempepbiBHas MapKOBCKasi LIEMb.
VYpasuenust Konmoroposa. ®dunansuble BepositHOocTH cocTossHus CMO. Ilpumep.
[Iponeccol rubenu u pa3mMHOKeHUS («pOoKIAeHUI-THOeTN)). [Ipumep.

. Knaccudukamus cucrem maccoBoro oOCITy>KUBaHHS.

. [locTanoBKa 3a71a4 TEOPUU MACCOBOT0 OOCTY>KUBAHUS.

. [Mokazarenmn ¢ynknuonuposanuss CMO. Ilokazatenu >¢dexrnBHOCTH Hcnonb3oBanus CMO.
. [Tokazaremn ¢ynkumonupoBanuss CMO. Ilokazarenn kadecTBa OOCITYKWBAaHUS 3asBOK.

. Onaokananpaas CMO c oTtkazamu B ob6cnykuanuu. [Ipumep.

. Muorokanansaas CMO c oTkazamu B oOcnyxuBanu. [Ipumep.

. OgnokanansHas CMO ¢ orpannyeHHON uIMHON ouepenu. [Ipumep.

. Opnokananeaass CMO c HeorpanuueHHOW ouepennio. [Ipumep.

. MuorokanansHass CMO c¢ orpanndyeHHoi JynHON ouepenu. [Ipumep.

. Muorokanansaass CMO c¢ HeorpanudeHHOU ouepensto. [Ipumep.

. MapkoBckuii mporecce ¢ JUCKPETHBIMU COCTOSSHUSIMHU U IUCKPETHBIM BpeMeHneM. Kitaccupukamms

coctossHUU. PacnipeienieHre BEpOATHOCTEN IO COCTOSTHUSM.

MapKOBCKHI IPOLIECC C TUCKPETHBIMHU COCTOSIHUSIMU U HENIPEPBIBHBIM BpeMeHeM. Marpuia
MHTEHCUBHOCTEM.

MapKOoBCKHI TPOLIECC C TUCKPETHBIMU COCTOSHUSAMHU U HENIPEPBIBHBIM BpeMeHeM. CHUCTEMBbI
ypaBHeHui KonmoropoBa B MaTpuyHOM BHJE.

MapkoBCKHi IpoLEecC ¢ AMCKPETHBIMU COCTOSHUSIMU M HEINpEpPBbIBHBIM BpeMeHeM. [Iporecchl
ruden M pa3MHOXKCHUS. MaTpUYHBIN BHI.

[onsitne cetn maccoBoro obciyxuBanus. Knaccugpukanus CMO.

[TapameTpsl CETH MaccoBOr0 0OCTY)KHUBAHUS.

PexuMbl (pyHKIIMOHMPOBAHUS CETH MAacCOBOTO OOCITY>KUBAHHSL.

VY3noBeie xapakrepuctuku CMO.

CereBbie xapaktepuctuku CMO.

Mopenuposanue CMO. Cratuctudeckoe monenupoBanue. Meton Monte-Kapro.

Cxema ucnosnb3zoBaHusi Merosa Monte-Kapno npu ucciieoBaHuu CUCTEM €O Cly4YallHbIMU
napaMmeTpamu.

MonenupoBanue CMO. Cratuctuueckoe MozenupoBaHue. MeToabl reHepaluu CilydailHbIX YHCell.
Monenupoanne CMO. Cratuctuueckoe mogenuposanue. IIpoBepka kadectBa paOoTbl reHeparopa
CIy4yalHBIX YHCEN.

MonenupoBaHue c1y4aifHOro coobITus. MoAenupoBaHue MOTHON IPYIIbl HECOBMECTHBIX COOBITHIA.
Mertonpl MOIAENMPOBAHUS CIYyYallHOM BEIMYMHBI C 33JaHHBIM 3aKOHOM pacIpeAesICHHUs.
MopenupoBaHue HOPMAJIBHO PACIPENEIICHHBIX CIyYalHBIX BEJNYHUH.
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36. MonenupoBanre OMHOMHUAIBHO PACHpPEeIEHHBIX CIyJalHbIX BETUYHH.

37. MoaenupoBaHue clydalHBIX BEIMYMH, paclpeieiieHHbIX 1Mo 3akoHy Ilyaccona.

38. MonenupoBaH#e MOTOKA CIy4alHBIX COOBITHI.

39. MonenupoBaHre HEOPIAMHAPHBIX MOTOKOB COOBITHIA.

40. MozaenupoBaHre HECTALMOHAPHBIX OTOKOB COOBITHUH.

41. MopenupoBaHue TIOTOKOB C TOCTeNeUCTBUEM (ITOTOKK DpiiaHra).

42. O6uye TpUHIUIBI TOCTPOSHUST MOJENUPYIOmuUX anroputMoB. Ilpunmun At. ITpumep.

43. O6ue NpUHLUIBI TOCTPOCHUS MOJETUPYIOIUX aaropuTMoB. [IpuHIKI 0COOBIX COCTOSHMM.
44, O61uye NPUHIUIBI TOCTPOSHUS MOJCIUPYIOIIUX anropuT™MoB. [IpuHIMN nocnenoBarenbHON

PO BOJKH 3asIBOK.
45. O6uye MPUHIUIBI TOCTPOSHHSI MOJCTUPYIOIINX aNropuTMOB. OOBEKTHBIN MPUHITHIT
MOJICTUPOBAHUS.
46. Ananu3 pesynpraroB moaenupoBanus CeMO (Ha mpumepe).
47. Cunte3 CeMO. OueHka BIMSHUAS YIPABJISIOMINX BO3ICHCTBUN M BOSMYIICHH HAa W3MEHEHUS

napamerpoB CeMO.
48. BerunciieHHe CTaTHCTHYECKUX XapaKTEePUCTUK. BBIYHCIEHHE CpeTHUX.
49. BelunciieHHe CTaTHCTUYECKHX XapaKTEPHCTHK. BBIYMCIIEHHE T'€OMETpHH pachpeIeeHHs.
50. OneHka TOYHOCTH CTATHYECKUX XapaKTEPHUCTHK.

Kpurtepun ouenuBanus:

OrneHka «OTJIIMYHO»: TOUHBIE (OPMYITUPOBKH aITOPUTMOB, TEOPEM H NMPABHIbHBIE

JI0KA3aTeNbCTBA; TOYHBIE OMPEACICHHUS MaTeMaTUYECKUX OOBEKTOB WM SICHBIE M NPAaBUIbHBIC
orpeneseHuss 00bEKTOB, XapaKTEPU3YIOLIUXCS He(OPMATN30BAaHHBIMHU MOHATHAMH.

OrmeHka «XOpOIIO»: IPH OTBETE Ha OJWH BOMPOC JaHBI TOUYHBIE (POPMYIUPOBKH aITOPUTMOB,
TEOPEM U MPaBUIIbHBIE JOKA3aTeIbCTBA; TOYHBIEC ONPECIICHIS MaTeMaTHUYECKUX OOBEKTOB U SCHBIC U
MpaBUJIbHBIE ONpEeaeIeHNUs 00BEKTOB, XapaKTePU3YIOUINXCS HEPOpMaTn30BaHHBIMH MOHATUAMHE; NIPU
OTBETE Ha BTOPOIl BOIMPOC UMEIOTCS HETOYHOCTH (POPMYIHPOBKH aITOPUTMOB, TEOPEM HIIH NPOOEIBI B
MPaBUJIBHBIX J0Ka3aTeIbCTBAX; HEJOCTATOYHO TOYHBIEC ONPEIEICHUS MAaTeMaTHIECKUX 00bEKTOB N
HESICHBIE M HE COBCEM IPAaBUJIbHBIE ONpPEeAeTICHUsI 00BEKTOB, XapaKTEPU3YIOIHNXCs HehopMaTn30BaHHBIMH
MOHATHSMH.

OrneHka «yZOBJIETBOPUTEILHO»: IPU OTBETE HAa 00a BOMPOCA UMEIOTCSI HETOUHOCTH

(GOpMYIUPOBKM aNrOPUTMOB, TEOpPEeM WJIM NpoOenbl B NPABHIBHBIX JOKA3aTelbCTBAX;
HEJOCTAaTOYHO TOYHBIE ONpENeNeHUs MaTeMaTUYECKUX OOBEKTOB WJIM HESACHBIE U HE COBCEM
MpaBUJIbHBIE ONpEeIeHUsI 00BEKTOB, XapaKTEePU3YIOMUXCs HehOopMaTu30BaHHBIMH TTOHATHIMHU.

OneHka «HEYJOBJIETBOPHUTEIBHO»: OTCYTCTBYET OTBET XOTS Obl Ha OJWH M3 BOIPOCOB HIIH
MMEIOTCS CYIECTBEHHBIE HETOYHOCTH B ()OPMYIHPOBKAX aJrOPUTMOB, TEOPEM, IPUBEICHBI

HEMpaBUJIbHBIE JI0KAa3aTEIbCTBA; HEBEPHBIC OIpPEACNCHUS MaTeMaTHYeCKHUX OOBEKTOB U
HEIpaBUIIbHBIE OTIpE/IeTICHUsI 00BEKTOB, XapaKTEPU3YIOMUXCs He(pOpMaTu30BaHHBIMH TTOHSATHUSMH.

OLICHO‘-IHBIC cpeacTtBa sk MHBAJIUWAOB U JIML C OPaHUYCHHBIMHW BO3MOXHOCTAMU 3J0POBbA
BLI6I/IpaIOTCH C YYCTOM UX MHAWBHUAYAJbHBIX HCI/IXO(l)I/ISI/IT-ICCKI/IX 0COOCHHOCTEH:

— Ipu H606XOI[I/IMOCTI/I HHBaJIMAaM M JIMHaM C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3O0POBLA
OpeaoCTaBIACTCA JOMOJTHUTCIBbHOC BpEMs U1 IOATOTOBKU OTBCTA HA 9K3aMCHC,

— [IpHU IPOBCACHUU IMMPOUCAYPbl OUCHUBAHUS PE3YJILTATOB O6y‘IeHI/I$[ HMHBAJIMAOB MU JIHUII C
OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbA MNPEAYCMATPUBACTCA HMCIOJIIB30BAHUC TCXHUYCCKUX
CpCACTB, HCO6XOI[I/IMBIX UM B CBA3U C UX HHAUBHUAYAJIbHBIMU OCO6CHHOCT$[MI/I;

— IIpu HCO6XOI[I/IMOCTI/I JIA 06yqa}0mnxc;1 C OrpaHUYCHHBIMHU BO3MOKHOCTAMU 3J0POBbIA U
HHBAJIUAOB IIpoHcaAypa OUCHHUBAHHA PE3YyJILTATOB 06y‘IeHI/I$[ MO JUCHUIIIIMHE MOXKET IMPOBOJUTLHCA B
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HECKOJIbKO HTAIOB.

IIpouenypa oueHMBaHUS pe3ynbTaTOB OOYy4YEHMS HMHBAIUIOB M JIML C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0pPOBbsl 10 AMCUMIUIMHE HpeAycMaTpUBaeT HIpeaocTaBlieHHe HHGPOpMaluu B
¢dbopMax,ananTUPOBAHHBIX K OTPAaHUYCHHUSAM UX 310POBbS U BOCIPUATHS HH(OPMALIUH.

JUtst 111 ¢ HapyLIEHUSMU 3pEHUS:

— B IIe4aTHOM (opMe YBEITUUYEHHBIM HIPU(TOM,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA.

JUist TaL ¢ HapyUIeHUsIMHU CllyXa:

— B IIeyaTHOU (opme,

— B (pOpMe€ FIIEKTPOHHOT O JOKYMEHTA.

JUis U1 ¢ HapyUIeHUsIMH OIOPHO-/IBUraTeIbHOrO arapara:

— B IIeyaTHOU Qopme,

— B (pOpMeE FIEKTPOHHOT O JOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3WPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJarumxcs.

5. MEPEYEHb OCHOBHOW M JIONOJIHUTEJBHOM YYEBHOM JIMTEPATYPHI,
HEOBXO/IUMOM JJIsI OCBOEHUSIACIHUILIMHBI

5.1 OcHoBHas JMTEpaTypa:

1. AxomoB, A. C. UMuTanmoHHOE MOJEIUpPOBAHUE: YICOHUK W TPAKTUKYM JUIS aKaJIeMHUYECKOTO
OakanaBpuata / AkornoB A. C. - M.: IOpaiit, 2018. - 389 c. [Daekrponnsie pecypc]. URL: https://biblio-
online.ru/book/17ADD5FC-11D6-4BE7-8CBD-796 A6COF46B0.

2. boes B. JI. Umutanmonnoe moaenupoBanue cucteM. M.: FOpaiit, 2018. - 253 c¢. [DnexTpoHHbBIE
pecypc]. URL: https://biblio-online.ru/book/588F8066-F842-4C2C-9389-70DE883386EB.

3. Brronenko, JI. @. UMuTannoHHOE MOIEIUPOBaHNE: YIEOHUK W MPAKTUKYM IS aKaJIeMHUIECKOTO
Oakamaspuara / JI. ®@. Beronenko, M. B. Muxaiinos, T. H. [lepBo3Banckas; mopa pen. JI. @. BeroHeHko. -
M.: [Opaiit, 2018. - 283 c¢. - https:/biblio-online.ru/book/4AD3D33B8-08F4-4148-AADC-
90689A5EB29C.

4. Muxaitnos I'. A. Cratuctudyeckoe moaenupoBanue. Meroasr Monte-Kapino: y4e6. mocobue s
OakamaBpmata W wmaructparypbl. M.: IOpaiit, 2018. - 371 c. [Dnekrponnsie pecypc]. URL:
https://www.biblio-online.ru/book/statisticheskoe-modelirovanie-metody-monte-karlo-419564.

5. IlerpoB A.B. MomenupoBaHue MPOIECCOB W CHCTEM: ydeOHOe mocoOwe sl CTYJIEHTOB BY30B,
oOyJaromMXcsi IO HaNpaBJICHHIO MMOATOTOBKH (OakamaBpuat) "HMHpopMaTHKa W BBIYUCIUTEIbHAS
texuuka" / A. II. TlerpoB. - Caunkr-IlerepOypr [u ap.]: Jlans, 2015. - 287 c. (18 »k3. B OubOIHOTEKE
KyoI'y).

6. @omun I'. [I. DKOHOMUKO-MaTeMaTHYECKUE METOJBI U MOJIEIN B KOMMEPUYECKOW HESITeIHHOCTH.
M.: FOpaiit, 2017. - 462 c. [Dnekrponnsie pecypc]. URL: https://www.biblio-online.ru/book/16072D11-
6614-42B7-9FB3-2C1F732BBF97.

5.2. lonoHUTE/IbHAS JTUTEPATypAa:

1. AunrasusnoB D. K., Cupora A. A. AHaIM3 U KOMIBIOTEPHOE MOJEIHUpPOBaHUE MH(OpPMAIMOHHBIX
nporeccoB u cucteM. - M.: luanmor-MU®U, 2009. - 415 c.

2. 3amsatuHa O. M. BwlunciauTenbHbBIE CHUCTEMBI, CETH M TEJICKOMMYHUKAluu. MonenupoBaHue
cereit. M.: [Opaiir, 2018. - 159 c¢. [Draekrponnsie pecypc]. URL: https://www.biblio-
online.ru/book/3A1BBC90-1F94-4581-A4A3-8181BD9032BC.

3. KoGenes H.b. Teopusi rmobanbHBIX CUCTEM M WX MMHUTALMOHHOE ympamieHue. M.: BysoBckuii
yueOnuk: UHOPA-M, 2014. - 277 c. (2 >x3. B 6ubnmoreke Kyol'y).
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https://biblio-online.ru/book/17ADD5FC-11D6-4BE7-8CBD-796A6C0F46B0
https://biblio-online.ru/book/17ADD5FC-11D6-4BE7-8CBD-796A6C0F46B0
https://biblio-online.ru/book/588F8066-F842-4C2C-9389-70DE883386EB
https://biblio-online.ru/book/4D3D33B8-08F4-4148-AADC-90689A5EB29C
https://biblio-online.ru/book/4D3D33B8-08F4-4148-AADC-90689A5EB29C
https://www.biblio-online.ru/book/statisticheskoe-modelirovanie-metody-monte-karlo-419564
https://www.biblio-online.ru/book/16072D11-6614-42B7-9FB3-2C1F732BBF97
https://www.biblio-online.ru/book/16072D11-6614-42B7-9FB3-2C1F732BBF97
https://www.biblio-online.ru/book/3A1BBC90-1F94-4581-A4A3-8181BD9032BC
https://www.biblio-online.ru/book/3A1BBC90-1F94-4581-A4A3-8181BD9032BC
https://www.biblio-online.ru/book/3A1BBC90-1F94-4581-A4A3-8181BD9032BC

4. TlaBnosckas T. A. C/C++. IlponenypHoe U 0ObEKTHO-OPUCHTUPOBAHHOE MPOTrpaMMHPOBAHUE.:
CII6 [u gp.]: ITutep, 2019. - 495 c. (42 >k3. B 6ubanorexe KyoI'Y).

5. Hon6ensckuit B. B., ®omun C. C. [IporpammupoBanue Ha si3bike Cu | yueOHOe nmocodue ans
CTYACHTOB BY30B. - 2-¢ J01. u3a. - M.: ®unancsel u cratuctuka, 2003. - 600 c.:

6. Tapaceuu 1O. I0. MaTemaTuueckoe u KOMIIbIOTEPHOE MOAeIMpoOBanue. BBoaHBIN Kypc: yueOHOE
nocobwue st CTyaAeHTOB By30B. - M.: [Equropuan YPCC], 2004. - 149 c. (5 ak3. B 6ubnuorexe KyoI'V).

7. TomnopkoB B. B. Monenu pacnpeneneHHsix Beruncienuit. M.: ®@usmatnur, 2011. - 162
[Dnextponnsii pecype]. URL: https://www.e.lanbook.com/book/2339#authors.

5.3. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKANMOHHON ceTH
«/HTepHeT», HEOOXOAUMBIX /IJIsi OCBOECHHMS TMCIUIIUHBI

1. Lectures on scientific computing with Python. B cso6oarom noctyme: URL:
https://github.com/jrjohansson/scientific-python-lectures

2. Python. The official Python web site. B ceo6oarom gocryme: URL:
https://www.python.org/

3. IlporpammupoBaHue 1 Hay4HbIe BbIUMCIEHUS Ha s3bIke Python B cBoGoaHOM nmoctyme:
http://ru.wikiversity.org/wiki/

4. Tlaker NumPy. Kpartkoe BBengenne: URL: B cBoOogHOM HocTyTie:
http://pyviy.blogspot.ru/2009/09/numpy.html

6. METOJUYECKHUE YKA3AHUS JJ151 OBYYAIOILUXCS IO OCBOEHUIO
JUCUMILINHbBI

[To xypcy HpemxycMOTpPeHO IpOBEJCHHWE IEKIHOHHBIX 3aHATHH, Ha KOTOPHIX JAeTcsi OCHOBHOM
CHCTeMAaTHU3HPOBAHHBIA MaTepHal, JIa0OpaTOPHBIX paboT U IK3aMEHa.

Baxneimmm sTanom Kypca sIBJIsIeTCs BRIOTHEHHE PacueTHO-TPaUIeCKOro 3aJaHHs H
caMmo CTosITelbHast paboTa 1Mo AUCHHUIIINHE C HCIIOIb30BAHUEM YKa3aHHBIX JINTEPATYPHBIX HCTOYHUKOB.

Buner u dpopmer CP, cpoku BeITTONTHEHUS, (OPMBI KOHTPOJIS IPUBEACHBI BBIIIE B JAHHOM JOKYMEHTE.

JUist Tydiiero oCBOCHHsSI TUCHUILTHHBI TpH 3amuTe PI'3 cTyaeHT qomKeH OTBETUTh Ha
HECKOJIbKO BOIIPOCOB U3 JICKIIMOHHON 4acTH Kypca.

B ocBoeHHMH IUCHUIUIMHBI WHBAIHIAMU W JIMIAMHA C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
OoNpIIOC 3HAYCHWE WMEET HWHAMBHUIYyaldbHas ydeOHas pabora (KOHCYJIbTAalMM) — JOMOJTHUTEIBHOE
pa3bsiCHeHHE Y4eOHOTr0 MaTepuaa.

WuauBuayaipbHble KOHCYIBTALWU IO MPEAMETY SBISIOTCS BaXXHBIM (AKTOPOM, CIIOCOOCTBYIOIIUM
WHIUBUAYATH3AIMH O0y4YeHUsS M YCTAHOBICHUIO BOCIIMTATEIBHOTO KOHTAKTa MEXAY MpenojaaBarelieM H
00y4JaIOIMMCSl HHBAJIHIOM HIIU JIUIIOM C OFPAHUYCHHBIMHA BO3MOXHOCTSIMU 3JI0POBBSI.

7. TEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' M, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O NTPOLHECCA IO JUCHUIIJIMHE

7.1 Tlepeuenbr UHGOPMAIUOHHBIX TEXHOJIOTHIl

- HpOBepKa JOMalllHUX 33,[[3HPII>1 N KOHCYJIbTUPOBAHUEC IMOCPCACTBOM 9H€KTpOHHOI>i IIOYThI.
— MHcnons3oBanue OJICKTPOHHBIX HPGSCHTaHI/Iﬁ IIpru IMPOBCACHUH J'IeKLII/Iﬁ U TPAKTUYCCKUX 3aHATHUH.

7.2 TlepeyeHb HEOOXOAMMOTO MPOrPAMMHOIO OOecIedeHUst
1. Phyton,
2. MS Visual Studio.

3. Tlporpammbl ajsi IeMOHCTpalMK U co3faanus npeseHrtanuii («Microsoft Power Point»).
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https://www.e.lanbook.com/book/2339#authors
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 MHGPOPMALUOHHBIX CIPABOYHBIX CHUCTEM:

g wnE

OBC UzparensctBa «JIaws» http://e.lanbook.com ,
OBC «YuuBepcuteTckas 6ubianorexa onnaiin» Www.biblioclub.ru ,
OBC «lOpaiit» http://www.biblio-online.ru ,

3BC «ZNANIUM.COM» www.znanium.com
SBC «BOOK.ru» https://www.book.ru.

8. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMAS JJIs1
OCYHECTBJIEHUA OBPA30OBATEJIBHOTI'O ITPOLECCA IO JUCHUIIVIMHE

No Bug pabdor MartepuanbHO-TEXHUYECKOE OOeCTieueHre IUCIUILTAHBI
1. | Jlexuumonnsie 3ansatust | JICKIIMOHHAsT ~ ayIMTOPHUs,  OCHAINEGHHAs  MPE3CHTAI[MOHHOM
TEXHUKOM  (IIPOEKTOp,  DJKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM IporpaMMHbIM obecrieuernuem (I10)
PowerPoint. ayn. 129, 131, A305.
2. | JlabopaTtopHbie JlaGoparopus,  yKOMIUJICKTOBAaHHAas  CIICHHAIN3HPOBAHHBIMU
3aHATUS TEXHUYCCKUMHU CPeJCTBAaMU OOYYCHHS — KOMIIBIOTEPHBIH Kiacc, ¢
BO3MOKHOCTBIO MOJKIIOYCHHS K ceTH «MHTEepHET», MporpaMmon
9KPaHHOTO  yBEJHMYEHHUsT U  OOCCHEYEHHBIH  JOCTYNOM B
AIEKTPOHHYIO WH(POpMAIMOHHO-00pa30BaTENBbHYIO  Cpeny
yauBepcureta. (Jiab. 102-106.).
3. | I'pynnoseie Aynutopus, (KaOMHET) — KOMIIBIOTEPHBIH Ki1acc
(MHIWBHTyaTbHBIC)
KOHCYJIbTAIlUU
4. | Texkymwuit KOHTPOJIb, AynuTtopusi, IPUCIIOCOOICHHAS TSI TUCBMEHHOTO OTBETa IMPHU
MIPOMEXYTOUHAS IPOMEKYTOUYHON aTTECTALlHH.
aTTecTaIus
5. CamocrosTensHas Kabuner gng  caMoCTOSATENbHOM  paboOTHI,  OCHAIIEHHBIN
pabora KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKITIOUEHHS K CETH
«HTEepHETY, MpOrpaMmMon SKPaHHOTO  yBEIUYEHUS 51
oOecTedeHHBIH JOCTYIIOM B JJICKTPOHHYIO HH()OPMAIMOHHO
00pazoBaTenbHYI0 Cpely YHHBEPCHTETA.
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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/
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