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AnHoTtanus

Hucuunnuna «MopaenupoBaHue» BXOAMT B 00pa30BaTeIbHYIO MPOTpamMMy BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakajgaBpuaTa IO HANpPaBICHUIO IOATOTOBKH/ CHEIMAIbHOCTH
09.03.01 «HMudbopmaTnka W BBIUMCIUTENbHAS TEXHUKA» HAIPaBICHHOCTH/CIEIIUATN3AIINN
«KoMmbproTepHbIC TEXHOJIOTHH, CUCTEMBI U CceTHy». Jlucuuruimaa peanusyercs kadeapoit «Ned4y .

Jucuunnuza HaneneHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOMIMX KOMICTCHIIUMN:

[MK-4 «Cnoco0GeH nMpoeKTUpOBaTh MPOrpaMMHOE 00ecrieueHIE»

CopepxaHue NUCUUIUIMHBI OXBaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C AHAIM30M H
CHHTE30M MAaTeMaTHYECKUX MOJENEH U UX pealn3anuell B MakeTax YUCIEHHOr0, CTPYKTYPHOIO
Y CUMBOJIBHOTO MOJICJIUPOBAHMUSL.

[IpenogaBanue AMCUMIUIMHBI MpeaycMaTpuBaeT cieayione ¢GopMbl OpraHU3aAlHUU
y4eOHOT0 MpoIriecca: JICKIUH, JIA00paTopHbIe pabO0ThI, CAMOCTOsATEIbHAs paboTa 00yJaromerocs.

[IporpaMMoii AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTauus B popme AudhepeHIpOBaHHOIO 3a4eTa
(5 cemectp), sK3amena (6 cemectp).

OO6mast TpyJ0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTABIsICT 5 3adeTHBIX eauHull, 180
4acoB.

S3pIK 00yUYEHUS 110 AUCIUTUIMHE «PYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHUS IO TUCITUTLINHE

1.1. Ienu npenosaBaHus IUCIUTIIAHBI

[Monydenue cryneHTaMu HEOOXOTUMBIX 3HAHWW W HABBIKOB B 00JIACTH KOMITBIOTEPHOTO
MOJIETIMPOBAaHUS, KaKk MPOrpaMMHOTO CpeAcTBa [UIsl pEIICHHs MPaKTUYEeCKHX 3ajad,
KOMIIOHEHTOB MH(OPMAIIMOHHBIX CUCTEM M allapaTHO-MPOTPAMMHBIX KOMITJIEKCOB.

1.2. JlucummiiiHa  BXOIWT B COCTaB  4YacTH, (GOPMHPYEMOH  yYaCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTEILHON MpOrpaMMBbl BEICIIIETO0 00pazoBaHus (ianee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHS IO JUCIUILINHE, COOTHECCHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AMCHMILTUHBI OOYyYAIOIIUNACA AODKEH 00JaJaTh CIeIyHONIMMH
KOMIETCHIMSIMH WM UX 4YacTsMHU. KoMIeTeHIMy 1 MHAUKATOPbl X JOCTHKEHUS PUBEJICHBI B
Tabnuie 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKCHUS

Kon n
Kareropus (rpynna) Kon n HanMeHoBaHMe UHIUKATOPA JOCTUKEHUS
HAaUMEHOBaHUE
KOMITETCHITH KOMITETCHITHT
KOMIIETCHIIMHI
[1K-4.3.1 3HaTh NPUHLMIIBI IOCTPOCHUS U BUJIbI
aApXUTEKTYpPBI IPOrPAaMMHOI0 00ECIIEUEeHUs
[1K-4.3.2 3HaTh METO/IbI M CPEACTBA
[1K-4 Criocoben MPOEKTHUPOBAHUS IPOTPAMMHOTO 00ecreueHuUs
[IpodeccuonabHbIe | MPOSKTUPOBATH [1K-4.Y.1 yMeTh UCIIOIB30BaTh CYIIECTBYIOIIUE
KOMITETCHIIUH MpOrpaMMHOE TUTIOBBIC PEIICHUS U MA0JIOHBI TPOSKTUPOBAHHUS
obecrieyeHue MIPOrpaMMHOTO oOecreueHust
I1K-4.B.1 BnaneTh HaBbIKAMU IIPOEKTUPOBAHUS
CTPYKTYp JAAaHHBIX, 623 TaHHBIX, TPOTPAMMHBIX
uHTEepdeiicoB

2. Mecro aucuumnnsl B cTpyktype OI1

JucturnuHa MOKeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
MIPH U3YYCHHUH CIICTYIONINX AUCIIUILINH:
—  «YucaeHHBIE METOJIBI U BAPUAILIMOHHOE UCUUCICHUE,
—  « TexHosOrusg MPOrpaMMHUPOBAHUSY,
— « Teopus BEepOSITHOCTEIH

3HaHUs, TOMy4YeHHBbIE TPU M3YYCHUU MaTepuaia JaHHOW UCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIEHOE 3HAUYCHUE, TAK M UCITOJIb3YIOTCS MTPH H3YUSHUH JIPYTHX JUCIHILTAH:
—  « Teopust ONTUMAIILHOTO YIIPABIECHUS,
—  « OCHOBBI HCKYCCTBEHHOI'O MHTEIIEKTAY,
— « Teopus BLIYMCAUTENBLHBIX IIPOILIECCOBY,
—  « lludposasg 006padboTka H300pAKEHHIN.

3. OOBeM U TPYJIOEMKOCTh TUCITUTLIAHBI
Jlannble 00 o0meM oO6beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieleHne 3TOH TPyA0eMKOCTH 10 ceMecTpaM) peACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh IUCIUILTUHBI

N Tpy10eMKOCTh IO ceMecTpaM
Bun yuebHol paboThl Bcero No5 NoG6
1 2 3 4
Oowan mpyooemkocmep OUCUUNTIUHDBL, 5/ 180 272 3/ 108
3E/ (uac)




U3 Hux uacoe npakmuueckoil n0020MoBKu 34 17 17
Ayoumopnsie 3auamus, BCETo 4ac. 85 34 51
B TOM YHCJIE:

nekruu (JI), (gac) 51 17 34

npaktudeckue/cemuHapckue 3aaatus  (113),

(uac)

nabopartopsbie pabotsl (JIP), (vac) 34 17 17

KypcoBoil npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas padoma, Bcero (4ac) 59 38 21
Buo npomescymounon ammecmayuu: 3adet, | dudd. OK3.,
mudd. 3ager, sxk3amed (3auet, Judd. 3a4, Dk3.) 3ad., Hudod. 3a4.,

9K3.,

4. CopepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TPyI0eMKOCTH JUCIUILUIMHBI TIO Pa3/ieiaM U BHAM 3aHATHH.
Paznensl, TeMBl AUCHUILTUHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIUIE 3.

Ta6ymma 3 — Pa3nensl, TEMbI TUCIUILIAHBI, KX TPYJI0EMKOCTh

Jlexuuu | 113 (C3) JIP KIT/KP

(uac) (1ac) (uac) (dac) CP (vac)

Paznensl, TEMbI JUCLMILIMHBI

Cemectp 5

Pazgen 1. Brenenne B MogienmpoBaHue.
MareMaTH4ecKre TPEAMOCHUTKH CO3MaHuUs 8 7 18
AMUTALMOHHBIX MOJEIEH.

Paznen 2. MoenupoBanue caydaiiHeIX (hakTopoB 9 10 20

HUroro B cemectpe: 17 17 38
Cemectp 6

Paszen 3. UMUTAIIMOHHOE MOJICTMPOBAHUE 17 7 29

Pa3znen 4. DkcriepuMeHT Ha MOJEIN 17 10 30

Hroro B cemectpe: 34 17 21

Uroro 51 0 34 0 59

[IpakTnyeckass MOATOTOBKA 3aKJIIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCS  ONpPENENCHHBIX  TPYAOBBIX  (QYHKIMH,  CBA3aHHBIX C  Oy;ymieu
IpoQeCCHOHATIBHON J1eATENBbHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Tabnuia 4 — CosepxaHue pa3aesioB U TEM JEKIIMOHHOTO IIUKJIA

Howmep paznena Ha3zBanue u cogepxaHue pazesioB U TEM JIEKIIMOHHBIX 3aHATUH
Cemectp 5
1 Tema 1.1. OOmwue OCHOBBI TEOPUHM  MOAEITHPOBAHUS

MopenupoBanue Kak METOA IO3HAHUS OKPYXKAIOLIETO MHpa.
Uctopuueckuii OYEPK. Bunnr MoJelen
(IMCKpeTHBIC/HETIPEePhIBHBIC, JMHEWHbIC/HENIUMHEHHBIE U T.J).
[IpoGnembl MonenupoBaHus. ['eomerpuyeckue, (U3MUECKHE U
matematudeckue wmozenu. Ilonsatus wMonmenun oOBeKTa U




monenupoBanus.  Krmaccudukanms  monmened W BUIOB
MOJIETTUPOBAHUSI. BosmoxHnoctu U OTrpaHUYEHUS
MonenupoBanus. TpeOoBaHHMS K MaTeMaTHUYECKOW MOMIEIH.
Tounocts Mogenu. IlocinenoBaTenbHOCTh MOCTPOCHUS U
UCIBITAaHUS ~ MareMaTHMYecKux  Mozened. Mogemn i
yhnpaBieHus napameTpamMu o0O0beKTOB M sBieHHH. IIpoBepka
aJIcKBaTHOCTH MaTEMaTHUECKUX MOJEIIEH.

Tema 1.2. Merox Monre-Kapno. [Ipumenenue merona MonTe-
Kapno B MopemupoBanuu. Ilomstue meroma Monre-Kapio.
OO6mue mnpenacraBieHUs 00 OIEHKE TOYHOCTH pe3ysbTaToB,
IOJIy4eHHBIX MeTo1oM MonTe-Kapio.

Tema 2.1 OpnomepHas ciydailHass  BEJIMYMHA.  3aKOH
pacupenesieHus  CIly4ailHOM  BeIMYMHBL.  BeposTHOCTHBIE
XapaKTEPUCTUKU OJIHOMEPHBIX CITy4alHbIX BEJIMYMH.
Maremaruueckoe — OXUZaHUE W JUCHEpCHUs]  CllydailHOM
BEJIMYHMHBI, UX OCHOBHBIE CBOMCTBA. MHOrOMEpHBIE CIy4ailHbIE
BEJIMYMHBI U UX Xapaktepuctuku. KoBapuanms u kod3pduiueHt
Koppemsanuu.  MoJenupoBaHWe — CIyYallHBIX  BEIWYUH  C
TpeOyeMbIM 3aKOHOM pacnpeneseHusl. [Tonyuenue
NceBAOCIyYaiHbIX uyncen Ha OBM. ['eHepaTopbl cllydalHbBIX
MoCJIeI0BaTeNbHOCTEN.  Meroasl  TeHepaluH  JUCKPETHBIX
CIy4yalHbIX BEJIMYMH. MeTOoapl TeHepalud HENPEepPhIBHBIX
ciayyalHbIX BennyuH. OIEHKa KauyecTBa FeHepaluu CIy4dalHbIX

BEJINYMH. I'paduueckue 51 CTaTUCTUYECKHE TECTBHL.
MopenupoBanue CIIy4alHbIX BEKTOPOB. Pasznoxenue
XO0aenKoro.

Tema 2.2. Beenenue B TeopHro ciydalHbIX nporeccoB. [lonsTue
ClIy4allHOro  mpouecca, ero  xapakrepuctuku. CeueHue
cilydaiiHoro mpouecca. Peammsanms ciy4yaiiHOro mpouecca.
Knaccuduxanus CIly4aiHbIX IIPOLIECCOB. 3aKOHBI
pacupenesieHdss M XapaKTepUCTUKHU CIIy4alHBIX IIPOLIECCOB.
lNayccoBckuit 6enbiit mym. IIpouecc cimywaitHoro Omy»aaHus.
IIpomeccel  aBTOpErpecCMM M CKOJB3SIIETO  CPEIHErO.
CranuoHapHbie CiIy4yaiiHbIe MIPOIIECCHI. OcobenHoctu
MOJIECJIMPOBAHUS CIIyYalHBIX IPOLECCOB.

Cemectp 6

Tema 3.1. OcHOBHBIE MOHATHI WMHUTAIIMOHHOW MOJENH.
VYcerpoiictBo. 3asBka. Ouepens. CoObiTne. PabGorta Ilpouecc.
CucremHoe BpeMsa. Ympapisomas mnporpamMma. CTaTUCTHKH.

CYIIIHOCTI) HUMHUTALIMOHHOI'O MOACIINPOBAHUA.
MGTOILOJ'IOFI/I‘-IGCKI/IG IoAXOAbI B UMHUTAIIMOHHOM
MOACIINPOBAHUH.

Tema 3.2. ['ubpuaabIe MO B HUMUTAITOHHOM
MOJIeTUpOoBaHUU. EAMHCTBO ammapaTHOro, MaTeMaTU4ecKOTro
(mporpaMMHOT0) ¥ OPraHU3alMOHHOTO OOECHEYeHUs MOJENeH.




MaremaTnueckoe (mporpaMmmMHoe) o0ecredeHrne MOACTUPOBAHNS.
BepositHocTHRIE MeTonbpl. OnucaHue o6sacTeil NpUMEHEHUs
pa3IUYHBIX CIOCOOOB omMcaHusA. AmnmaparypHoe oOecredyeHue
MoaenupoBanusi. OBM, ceru, cucrembl. HHTepakTUBHBIE
PEKUMBI NP MOJAEITUPOBAHUU CIOXHBIX cucTeM. CHucTembl
YyeloBeK-MallnHa. TepMHHaIbHBIE YyCTpoicTBa. IlporpammHuoe
o0ecrieueHHe HWHTEPAKTHBHBIX pPEXUMOB. BpiOOp 31eMeHTOB
monenu. Bpibop s3pika  omucanusa wmozaenu. Iloctpoenue
OTHOLICHUH MEXIY 3JIEMEHTaMH MOJIEIH. BhIsIBI€eHNE OCHOBHBIX
OTHOUIEHUM.

Tema 3.3. O630p NMpPOrpaMMHBIX MMAKETOB IS UMUTAIIMOHHOTO
moaemupoBanusa. GNU  Octave, MATLAB/SIMULINK,
MATHEMATICA, MAPLE. Oco0eHHOCTH HCIOJIb30BaHUS
s3pika  Python  anma  pemeHuss 3amad MMUTAIMOHHOTO
MojenupoBanus. [IporpaMmupoBaHre Ha MAaTPHUYHOM S3BIKE
MATLAB, wunrepaktuBHas cpena MATLAB. Ananmus
pe3yabTaTOB MOJIETUpOBaHus ¢ oMollsio nmaketoB MATLAB u
GNU Octave. Ananu3 pe3yJibTaTOB MOJEIHUPOBAHUS C TIOMOIIBIO
Python.

Tema 4.1. OneHka TOYHOCTH PE3YJbTATOB JKCIEPUMEHTA Ha
Mozend. TO4YHOCTh pe3yslbTaToB MozenupoBaHusd. [lonsTue
MOTPEUTHOCTH pE3yIbTaTOB MOJEIHPOBAHUS. Ouenka
norpeurHocty. [InaHupoBanue 3kcrepuMeHTa Ha MOIeNd. 3ajada
IUIAaHUPOBAHUS  JKCIepuMeHTa Ha wmonenu. OmnpeneneHue
KOJIMYECTBA AKCIIEPUMEHTOB Ha MOJICIIH. Cxema
CTaTUCTUYECKOTO 3KCcIepuMenTa. MccnenoBanne MMATAIIMOHHOMN
mozaenu. llpoekTupoBanme mporpammbl. TecTUpoBaHHWE U

oTJa/Ka IpOrpaMMBI. Onenka MOJICJINPOBAHMUSL.
JIoOKyMEeHTHPOBaHHUE U COIIPOBOXKACHNUE MOJCIH.

Tema 4.2. Cratuctuueckast IIPOBEPKA TUIIOTE3
[TocnenoBarenbHOCTE MPOBEPKHM  CTATUCTHUUYECKHUX  THUIIOTES.
Anmpokcumupyromue — KpuBble.  Kpurepum — xu-KBajpar,
Konmoroposa-CmupHoBa. Koppensaunonnon aHaIu3

Hasnauenne  xoppensuuoHHoro — aHanmza.  KoaddummeHt
koppermsinnu.  [lkama  Yennmoka.  PerpeccHoHHBIM — aHanu3
Ha3nauenne perpeccnoHHoro anaimsa. [Ipeanosioxenue o
HOPMaJIbHOCTH  ocTaTkoB [loAroHka KpuUBBIX. YpaBHEHHE
JMHEWHOU perpeccun. Henunelinas perpeccusi.

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATUS
TeMbl IPaKTHUYECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBECHBI B TAOIHIIC 5.

Tabauna 5 — [IpakTuueckue 3aHsITHSI U UX TPYJOEMKOCTb

Ne | Temsbl mpakTUYECKUX
/11 3aHATHH

®opmbl IpakTHYECKUX | TpynoeMKOCTb,

3 Hux Ne
MIPaKTUYECKOH | pa3aena

3aHITHU Jac
(ac) MOJTOTOBKH, | JUCIIMIT




(uac) JINHBI
Y4eOHBIM IJIaHOM HE PEIYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IIPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT Tpy0eMKOCT®, | MPAKTHHECKOH | pasiena
/1 (dac) MOJATOTOBKH, | IMCIIHAI
(dac) JIUHBI
Cemectp 5
1 MonenrpoBaHue paBHOMEPHOTO 3 3 1
pacnpejesieHus
2 MonenupoBaHue HOPMaJIbHOTO 4 4 1
pacnpejesieHus
3 MopenupoBaHue Ciiy4aliHbIX BEJIMYUH C 4 4 2
TpeOyeMbIM 3aKOHOM pacipe/ieIeHUs
METOAOM 00paTHON PYHKIUHU
4 MopenupoBaHue Ciy4alHbIX BEJIMYUH C 2 2 2
TpeOyeMbIM 3aKOHOM pacipe/ieIeHUs
METOJI0M MCKJIIOUEHUS
5 MoenupoBaHHe CIIy4aliHOTO BEKTOpa 4 4 2
Cemectp 6
6 | MoaenupoBaHu€e CTAI[MOHAPHOTO CIYyYaitHOTO 3 3 3
nmporecca
7 | UMuTanimoHHOE MOJIETMPOBAaHKE Mpoliecca 4 4 3
8 | [IpoBenenue HSKCIepUMEHTa Ha  MOJEIH. 2 2 4
AHanu3 pe3yJabTaToB.
9 | IlpoBepka THMNOTE3BI O paclupeaeIcHUU 4 4 4
PE3YJIBTAaTOB KCIEPHUMEHTA.
10 | MoaenupoBaHue ypaBHEHHsI pErPECCUH 4 4 4
Bcero 34

4.5. BeInosHEHHE KypCOBOIO MPOEKTa/ KypCOBOH pabOThI

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs
Bunast camocTosTeTbHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbl caMmocTosTeIbHON paboThl M €€ TPYJO0EMKOCTh

. Bcero
Bun camocrositensHOM paboThI qac ’ Cemectp 5, yac Cemectp 6, yac
1 2 3 4




I/I3y‘-I€HI/Ie TCOPCTUYICCKOTO MaTCpuraia

nucturinHel (TO) 26 13

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brinonnenue pedepata (P)

[ToaroroBka K TEKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)

Homamnee 3aganue ([13)

KoHnTtposbHbie paboTsl 3a0uHUKOB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaiuu (I1A) 4 4

Bcero: 59 38 21

5. IlepedyeHb yueOHO-METOANYECKOrO 0OECIICUEeHHS
JUISL CAMOCTOSATENBHON pabOThl 00yUaOLIUXCA 10 TUCHUIUIUHE (MOIYJIIO)
Y4eOHO-MeTOANYEeCKHE MaTepualbl sl CaMOCTOSTeNbHOW paboThl O0ydaroImuxcs yKa3aHbl B
I.11. pa3zeinoB 6-11.

6. IlepeueHb €YaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUN
[lepeueHnb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHU NTpUBEJIEH B TaOIuLE §.
Tabnuua 8— [lepeueHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

udp/ KomuaecTBo 9K3eMITIsIpoB B
URL a p ec bubnuorpaduueckas ccpuika OUOIHOTEKE
P (KpOMeE 2JICKTPOHHBIX IK3EMILISPOB)

004.5HS51 | Henames, B. A. SI3piku mporpamMmmupoBaHUs 10
B MOJICITMPOBAHUH u 00paboTke
unpopmaruun.  MATLAB:  yue0.-meTo.
nocobue / B. A. Henames, E. K. I'puropnes.
—CII6.: I'YAIL 2021. - 117 c.

004.5 H51 | Henawes, B. A. SI3pIku nporpaMMupOBaHUS 10
B MOJIETUPOBAHUH U o0OpaboTke
uHpopmanuu. C++: yuyeb.-meTon. nmocodue /
B. A. Henames, E. K. I'puropses. — CIIO.:
['VAIL 2022. - 107 c.

519.12 11 | Illenera, A.Il. CraTuCTHYECKHE METOMIBLI 10
48 aHalM3a, MOJAETUPOBaHUS U  00pabOTKH
JAHHBIX: y4eOHO-MeToInueckoe nocodue / A.
II. Illemera, B. A. Hemamen, E. K.
I'puropses; — CI10.: 'VAIL 2021.-94 ¢

004 H51 | Henames, B.A. MopenupoBanue u 10
oOpaboTka curHaioB B MatLab : ydeOHOE
mocobue : B 2 4. u. 1 / B. A. Henames, E. K.
I'puropreB ; — CII6.: T'VAIL 2022, 2022. -
181 ¢

004 O-53 | OcHOBBI MaTEMAaTUYECKOTO MOJAEIUPOBAHUS 10
TexHudeckux cucrteM [Tekcrt] : ydeOHOE

nocobue / E. M. Anoauna-Anapuesckas ; C.-




[TetepO. roc. YH-T a’POKOCM.

npubopoctpoenust. - CII6. : U3g-Bo
'YAIL2015.-47c.
004 KomnbroTepHbIe TEXHOJIOTUHA MOICTIUPOBAHUS 10
H 51 U 00paboTKM JaHHBIX : JaOOpaTOPHBIM

npaktukym /  B. A.Henames, E. K.
I'puropses ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Canxt-IletepOypr
N3n-Bo ['YAIL 2023.- 108 ¢

7. IlepedeHb 37€KTPOHHBIX 00Pa30BaTENILHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHUKAITMOHHOK ceTn «THTepHeT»
Ilepeuens JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmiie 9.

Tabmuma 9 — IlepedeHb 53IEKTPOHHBIX OOpPA30BATENBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»

URL anpec HaunmenoBanue
http://znanium.com/bookread2. | Marematnyeckoe MOAETUPOBAHNE TEXHUYECKUX CUCTEM :
php?book=773106 yueOHuk / B.I1. Tapacuk. — Munck : HoBoe 3Hanue ; M. :

NH®PA-M, 2017. — 592 ¢
http://znanium.com/ UYucneHHble METO/Ibl B MATEMAaTHYECKOM MOJIETTUPOBAHUU:

bookread2.php?book=774278 | yueb. mocobue / H.I1. CaBenkoBa, O.I". [IpoBopoBa, A.IO.
MoxkuH. — 2-e u3na., ucnp. u gorn. — M. : APTAMAK-
MEJIVA : UHO®PA1M, 2017. — 176 c.

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeuenp nporpaMMHOro oOecreueHHs, HCIOIb3YyeMOro MpPHU OCYIECTBICHUH
00pa30BaTENILHOTO MpoIiecca MO AUCLUILIUHE.
[lepedyenp uCHoNb3yeMOro MpoOrpaMMHOr0 obecrieueHus npejacrasieH B Tadbuue 10.

Ta6muma 10— [TepedeHr mporpaMMHOTO 00eCTIeueHus

No i/t HauMmenoBanue

1 MATLAB R2016b

8.2. IlepeueHp UHGOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[TepeueHbr WUCHOAB3yEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabauie 11.

Ta6mmma 11— ITepeyers nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MarepuadbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOM JUIsl  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel?2.

Ta6muma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl




No HaumeHnoBanue coctaBHOM 4acTu Howmep aynuropuun
n/m MaTepHUATbHO-TEXHUYECKOUN 0a3bl (TIpu HEOOXOAMMOCTH )

1 | JJabopaTopusi KOMIIBIOTEPHOTO MOICTHPOBAHUS b.M. 22-09 unu .M. 52-16

10. OuenouHble CpeaCTBA AJIS IPOBEACHUSI IPOMEKYTOYHON aTTeCcTaluu
10.1. CocTtaB OLEHOYHBIX CpPEIACTBIJIA IIPOBEIEHUS IMPOMEXKYTOYHOW aTTECTALlUU
00y4Jaromuxcs mo IUCIUILTMHE TTpUBE/eH B Tadmmie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOUHOM aTTecTallu

BI/I,Z[ HpOMe}I(YTOHHOﬁ aTrecTaluu Hepequb OICHOYHBIX CPEACTB

Crmcok BOIIPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUIETHI™;
3anauu;

TecThl.

DK3aMeH

Crncox BOIpocoB;
JuddepennmrpoBaHHbIi 3a4€T TecTsr,
3anauu.

[Ipumeuanne: *3x3aMeHaMOHHBIE OMITETH! (GOPMHUPYIOTCS Ha OCHOBE BOIIPOCOB U 3a1a4 Tabmuis! 15.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4arolMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas MpuBeaeHa B Tabnune 14. B Teuenne cemectpa MOXKET HCIOIB30BAThCA
100-6amapHass  mKajlia  MOJYJIBHO-PEHTHHTOBOM  CHCTEMbl ~ YHHMBEPCHTETa,  IpaBHIIA
UCIIOJIb30BaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIIUH

Or1eHKa KOMITETEHITUHI

Xapaxrepructrka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuIpHAs IIKajIa PAKTEp (popmp

OOyuarommiics:

— r1y0OKO U BCECTOPOHHE YCBOWII MPOTPAMMHBINM MaTepHa;

— YBEPEHHO, JJOTUYHO, TTOCJIEIOBATEILHO M TPAMOTHO €TI0 U3JIaraeT;

— OMHpasCh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEILHOW JUTEpaTypHl,
«OTITMIHO» TECHO CBSI3BIBACT YCBOEHHBIC HAayYHBIE TMOJIOKEHUSI C MPAKTHUECKOM
«3aYTEHO» NeSATEIbHOCTBIO HAIIPaBICHUS;

— yMesi0 000CHOBBIBAET M apTyMEHTUPYET BBIBUTAEMBIC M HJICH,

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUMN.

— NIPaBUIBHO BBIMOTHIA 0T 90% 110 100% TEeCTOBBIX 3aJaHUM .

OO0yuarommmiAcs:

— TBEPJIO YCBOWJI MPOTPAMMHBIA MaTepHall, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONUpasCh Ha 3HAHHUSI OCHOBHOW JINTEPATYPHI;

— HE JIONYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIO» — YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYECKOH JeSITeIbHOCTHIO
«3aYTEHO» HaIpaBJICHHUS;

— apryMEHTUPYET HAyUYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— BJIQJICET CHCTEMOM CIIeUAIN3UPOBAHHBIX MTOHITHH.

— IIPaBHIILHO BBIMONHMN 0T 70% 10 89% TECTOBBIX 3aJaHH .

— o0yyarouiicss yCBOMJI TOJIbKO OCHOBHOW IpPOTrpaMMHBIN MaTepual,
[I0 CYLIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUS TOJIBKO OCHOBHOH
JIUTEPATYPHI;

— JIOITyCKaeT HECYIECTBEHHbIE OINOKN U HETOYHOCTH;

— UCHIBITHIBACT 3aTPYAHEHUS B NIPAKTUYECKOM NPUMEHEHUM 3HAHUU

«YHAOBJICTBOPUTCIIEHO»
(GauTCHO»




OreHKa KOMITETEHLINI

5-OasuIbHAas IIKaIa

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

HaIpaBJICHNUS,

— cJ1abo0 apryMEHTHPYET HAyUHBIC ITOJI0KCHHS,

— 3aTpyaHseTcs B (OPMYIHMPOBAHUY BHIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJIAJIEET CUCTEMOMH CrelnaIn3upPOBaHHbBIX TOHSITUH.
— MPaBWJIBHO BRIMOJHMI OT 51% 10 69% TecTOBBIX 3aaHuil .

— o0yyarouuiicss He YCBOWJI 3HAYUTEIBHOM YacTH MPOrpaMMHOIO

Marepuana;
— IOMYCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  MpH
«HEYJIOBJIETBOPUTEIIHHO» | PACCMOTPEHUH MPOOIeM B KOHKPETHOM HarpaBieHUH;
«HE 3aYTCHO — UCTIBITBIBACT TPYAHOCTH B MIPAKTUYECKOM NMPUMEHEHUU 3HAHUH;
— HE MOXKET apryMEHTUPOBATh HAYUYHbIC MTOJIOKEHUS;
— He (OpMYJIHPYET BBIBOAOB U 0000IICHUH.
— IPaBMJILHO BBINOIHMI MeHee 51% TeCTOBbIX 3aaHui .
10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEPUAIIbIL.
Bormpocsr (3agaun) a1 s5K3aMeHa MpeicTaBieHbl B Tadauie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa
Kon
No /it [Tepedyens BonpocoB (3a1a4) s IK3aMeHa
WHJIUKAaTOpa
1 [Tonsatue momenu u MmonenupoBanusi. O0bekt u mpeamer | [1K-4.3.1
MOJEJIMPOBAHUSI.
2 Knaccudukaius Mogesnei. I1K-4.3.1
3 OCHOBHBIE TapaMeTPbl MOJICIICH. 11K-4.3.2
4 [TpyHIMIIBI TOCTPOEHUS] MOJIENIEH. [1K-4.3.2
5 Buner 3amau MomenupoBaHus: — npsimasi, oOparnas, | [1K-4.3.1
HaCTPOMKHU.
6 OCHOBHBIE 3TaMnbl MOACIUPOBAHUS. 11K-4.3.2
7 [Tpunnun KISS npu dpopmupoBanuu moaenen. 11K-4.3.2
8 [TpobaemMbl MOACTUPOBAHHSI. I1K-4.3.1
9 Meton Monte-Kapio u ero npumeHenue B komnbiorepaoM | [1K-4.V.1
MOJICJIMPOBAHUMU.
10 @DaKTOpBhl, BIUSIONIME HA TOYHOCTh MeTo1a MoHTe-Kapio. 11K-4.3.2
11 MopenupoBanue TE€HEepaTopoB CITy4alHbIX n| IIK-4.3.2
MICEBIOCTYYaNHBIX YUCE.
12 OcHoBHble  TpeOoBaHusi K TeHepauuu  paBHomepHo | [IK-4.V.1
pacrpe/iesIeHHbIX TICeBAO0CIyYalHbIX yrcea Ha DBM.
13 Mertonpl  TeHepauuMd  MCEBIOCIYYAMHBIX  YHCEI c| IIK-4.V.1
paBHOMEPHBIM 3aKOHOM PaCHpeIeICHUsI.
14 MeTo/1bl TeHEpallii HENPEPHIBHBIX CIYYalHbBIX BEJIUYHH. I1K-4.V.1
15 Meroapl reHepalyy JUCKPETHBIX CIYYANHBIX BEJIUYHH. I1K-4.V.1
16 Ouenka KadyecTBa TeHepaluu TiceBaociaydanHbix uwucen. | [1K-4.3.2
CraTucTuuecKe TeCThl.
17 Ouenka KadyecTBa TeHepaluu TiceBaociaydannbix uwucen. | [1K-4.3.2
I'padmyeckue TeCThI.
18 MoenupoBaHue CIy4arHbIX BEKTOPOB. [1K-4.3.1
19 Jlate ompeneneHue ciay4daiHoro mpoiecca, peanuzauuu | [1K-4.3.1
CIIy4alHOTO IIpoLiecca U CEYEHUs CIIyYalHOTO Ipolecca.
20 Knaccudukanms cirydaitHeIx mporieccoB mo Bpemenn u mo | [1K-4.3.2
COCTOSIHUSIM.
21 OCHOBHbIE CTAaTUCTUYECKHE XapakTepUCTHKU ciaydaiHoro | [1K-4.3.2




nporecca.

22 CranuoHapHbIi CIIy4alHbIN porecc. ITpumep | 1IK-4.V.1
CTALlMOHAPHOI'0 CIY4YalHOI0 Ipolecca.

23 Hecraunonaphsiii CIIy4auHbII mpouecc. ITpumep | 1IK-4.V.1
HECTAIMOHAPHOI'0 CIIy4YalHOT O Ipolecca.

24 Nmuraumonnoe  moaenupoBanve. OcHoBHble moHsTHsA | [1K-4.3.2
MMUTAILMOHHOTO MOJICJIUPOBAHHUSL.

25 IlonsTue o moxenbHoM — BpeMmeHH.  Mexanusmsbl | 11K-4.3.2
IPOJIBUIKEHHSI MOJICJIbBHOTO BPEMEHHU.

26 Meroponoruyeckue MOIXO/IbI B umurtanronnom | [1K-4.3.2
MOJIETTUPOBAHUHU.

27 CoBpeMeHHbIE cpeiacTBa MOJCIMPOBAHUS (0030p | TIK-4.3.1
MIPOrPaMMHBIX CPEJICTB)

28 [1nannpoBaHUe SKCIIEPUMEHTA HA MOJIEIIH. [1K-4.3.1

29 TO4YHOCTH PE3YIBTATOB MOJEIUPOBAHMUSL. [1K-4.B.1

30 Or11eHKa MOTPENIHOCTH PE3YJIHTATOB MOJICITUPOBAHHSI. I1K-4.B.1

31 Kpurepun nposepku craructudeckux runore3. MomHocers | 11K-4.B.1
KpUTEPHSL.

32 [Tociie0BaTeIbHOCTD MPOBEPKU CTATUCTUYECKUX TUIIOTES. I1K-4.B.1

33 Kpurepuii Xu-kBaapar. Bei0op KoauvecTBa HHTEPBAJIOB. 11K-4.3.2

34 Kpurepuit Konmoroposa-CMmupHoBa. I1K-4.3.2

35 Kpurepuii [llanupo-Yuika. [1K-4.3.2

36 ['uOpuiHbIe MOJENIM B UMUTALIMOHHOM MOJIEJIMPOBAaHUU. [1K-4.3.1

37 OcobenHoctu pa3paboTku nporpammuoro odecneuenus aius | [1K-4.B.1
pelIeHus 3a/1a4 UMUTALMOHHOI'O MOJIEIMPOBAHUSI.

38 Koppensunonnsiit ananus. [lkamna Yennoxka. IIK-4.V.1

39 Koaddurment xoppensuuu [Tupcona n Criupmena I1K-4.V.1

40 Perpeccuonnsiii ananus. Teopema "aycca-Mapkosga. I1K-4.B.1

41 Perpeccuonnsiii ananus. [lapHasi TuHeliHas perpeccusi. I1K-4.B.1

42 Perpeccuonnsiii  anammu3.  MHoxectBeHHas — auHenHas | [IK-4.B.1
perpeccusl.

43 Perpeccuonnsiii ananu3. Henunelinas perpeccusl. [1K-4.B.1

Bompocsr (3apaun) 1 3aueta / nud . 3aueta npeacrapieHsl B Tadbauie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon
Ne i/t [Tepedyens BompocoB (3a1ay4) 11 3adeta / nudd. 3auerta HHMKATOPA

1 [Tonstne momenu u MoxenupoBanus. OO0wvekT u mpenmer | [1K-4.3.1
MOJIETTUPOBAHUSI.

2 Knaccudukanust moaenei. T11K-4.3.1

3 OCHOBHBIE TapaMEeTPbl MOJAEJIECH. 11K-4.3.2

4 [IpuHIUIIBI HOCTPOESHUS MOJIEIIEH. 11K-4.3.2

5 Bunpt  3amau MomenupoBaHus: — mpsimas, — oOpartHas, | [1K-4.3.1
HaCTPOMKH.

6 (OCHOBHBIE 3TaIlbl MOJACIUPOBAHUS. 11K-4.3.2

7 [MTpuammn KISS npu dopmupoBannn MoIeIIeH. I1K-4.3.2

8 [TpoGyieMbl MOJETUPOBAHHSL. [1K-4.3.1

9 Meton Monte-Kapno u ero npumenenue B kommnbtorepHoM | [IK-4.V.1
MOJICTTUPOBAHUH.

10 @akTopbl, BIUSIONIAE HA TOYHOCTh MeToaa MonTe-Kapio. 11K-4.3.2

11 MopenupoBanue TeHEPATOpPOB CIIy4alHBIX u | [1K-4.3.2




NICEBIOCTYYalHBIX YHUCE.

12 OcHoBHBIE ~ TpeOoBaHMA K  reHepauuu  paBHomepHo | [1K-4.V.1
pacrpeeICHHBIX MCeBAOCTYyYalHbIX unces Ha DBM.

13 MeTtonabl reHepanuu IICEBAOCITYYalHBbIX qucell c | [IK-4.V.1
PaBHOMEPHBIM 3aKOHOM paclpeesIeHus!.

14 MeTo1bl reHepaluy HENPEPBIBHBIX CIyYaHHbIX BEJIUYHUH. [IK-4.V¥.1

15 MeTo1bl TeHEpaly JUCKPETHBIX CIIyYalHbIX BEJIUYHMH. 11IK-4.V.1

16 Onenka KkadecTBa TIeHepaluu IceBaociaydaidHelx uyucen. | [1K-4.3.2
CraTucTu4ecKHe TECTHI.

17 Onenka KkadecTBa TIeHepauuu IceBaociaydaidHeix uyucen. | [1K-4.3.2
I'padrueckue TeCThl.

18 MogenupoBaHue CIy4alHbIX BEKTOPOB. [1K-4.3.1

19 Jate onpeneneHue ciydaiiHoro mpouecca, peanuzauuu | [1K-4.3.1
CIYYailHOTO MPOLECCA M CEUEHUS CIYYalHOTO MpoLecca.

20 Knaccudukanus ciydaifHelx npoueccoB o Bpemenu u 1o | [1K-4.3.2
COCTOSIHUSIM.

21 OCHOBHBIE CTAaTUCTHMYECKHE XapaKTepUCTUKM ciydaiiHoro | [1K-4.3.2
npolecca.

22 CrauuoHapHbIi CIIy4alHbIN rporecc. [pumep | [IK-4.Y.1
CTALIMOHAPHOI'0 CIy4yaiiHOro mpouecca.

23 HecraunonapHsliit CIIy4alHbIN rporecc. [pumep | [IK-4.Y.1
HECTALMOHAPHOT0 CIy4aiHOro mpolecca.

Ilepeuenp TeM AJIs BBIIOJIHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl Ipe/CTaBIIEHbI

B Tabnuie 17.
Ta6mmma 17 — [lepedern TeM J1Jis BRITIOJIHEHHSI KyPCOBOTO MPOEKTa / KYPCOBOM pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM VIS BBITIOJHEHHS KYPCOBOTO MIPOEKTa/ KypCOBOM
B paboTHI
Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO
Bompockl 111 mpoBeneHUsT TPOMEXKYTOUHOM aTTecTallud B BUJE TECTUPOBAHUSA

npecTaBIeHbI B Tabnuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsi TECTOB

o Kon
Ne /it [IpuMepHBIi epeyeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
1 IIpouuTaiiTe TeKCT M BbIOEPHUTE OJMH NPABWJIbHbII OTBET. I1K-4.3.1
BoraenuTs U3 npeyioKeHHOro IpUMep MaTeMaTUYeCKO Moaenu?

1. Makert 30aHu

2. T'paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU

3. ®u3znyeckuili MasiTHUK

4. VYpaBHeHUe, ONUCHIBAIOIIEE JBMKEHHE TeNa MO JeHCTBUEM

CHWJIBI TSKECTH

2 IIpounTaiite TeKcT, BbIOepUTE NPAaBU/IbHbIC BADMAHTHI 0TBETAa M [1K-4.3.1

3allMIIATEe APryMEHThl, 000CHOBBIBAKOIIHE BHIOOP OTBETOB.
BrinenuTe u3 nepedncieHHbIX OCHOBHBIE TPEOOBAHUS K
MaTeMaTH4eCKON MOJEH.

A. AIEKBaTHOCTh

b. YHuBepcanbHOCTD

B. DxoHOMUYHOCTH

I'. IIpoctoTta




IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE. [1K-4.3.1
ComnocraBbTe yuacTok koaa Ha s3pike MATLAB ¢ aelictBusiMu,
KOTOpBIE OH BBIIIOJIHSET.
K kaxnaoi no3uuum B JIeBOM CTOJI01e NOA0epuTe COOTBETCTBYIOIIYIO
MO3MIIMIO B IIPABOM CTOJ1011€:
Kon na a3eike MATLAB BrinonHsemble neicTBUS
A 1. MopenupoBaHue
N =1000 IICEBOCIYYalHbIX YUCE
a=16807 C pPaBHOMEPHBIM 3aKOHOM
¢ =1013904223 pacrpezaeieHus npu
m = 2"32 IIOMOIIM TEHEpATOpa
R=T] «Buxps Mepcenna»
R(1) =27(-52)
for i=2:N
temp = mod(a*R(i-1) + ¢, m)
R(1) = temp — fix(temp)
end
b 2. MopnenupoBanue
N =1000 MCEBAOCITYYaHBIX YUCET
a=16807 C PAaBHOMEPHBIM 3aKOHOM
m =232 paclnpeneieHus npu
R=]] IIOMOILH
R(1) =27(-52) MynbTUIUIMKaTUBHOTO
for i=2:N KOHT'PY3HTHOI'O
temp = mod(a*R(i-1), m) reHeparopa
R(1) = temp — fix(temp)
end
B 3. MopenupoBanue
N =1000 MCEBAOCTYYaHBIX YUCET
a=063 C PaBHOMEPHBIM 3aKOHOM
b =31 pacnpeneneHus npu
R =rand(1,a) IIOMOILHY JTMHEWUHOT O
for i=(a+1):N KOHT'PYJHTHOI'O
if (R(i-a)>=R(i-b)) reHeparopa
R(1) =R(i-a) — R(i-b)
elseif (R(i-a)< R(i-b))
R(i) =R(i-a) — R(i-b) + 1
end
end
I 4. MopnenupoBanue
N =1000 MCEBAOCTYYaHBIX YUCET
t = RandStream(‘mt199937ar”) C PaBHOMEPHBIM 3aKOHOM
R =rand(t,1,N) pacrpeaesieHusl pu
IIOMOLIY F€HEPATOPa
duboHauum
3arnas/ibIBaHuEM
A b B r
IIpouuTajiiTe TEKCT M YCTAHOBHUTE MOCJIE10BATEIbHOCTD. 11K-4.3.1




Pacnionosxure sramnsl NOCTPOCHUS MAaTEMAaTUYECKON MOJIEIIN B
IIPaBUWJIBHOM MOCIIEI0BATEIIBHOCTH.

A. Bpi6op u 000cHOBaHME BEIOOpA METOIOB PEIICHHS 3a1auH.
b. KonuenryanpHas 1 MaTeMaTH4ECKast IOCTAHOBKA 3a/1a4u.
B. Ilouck penieHust Wiy peaan3anus alropuTMa B BUJI€ IpOrpaMM
wig OBM.

I'. O6cnenoBanne 00bEKTa MOJCIMPOBAHUS U (POPMYITHPOBKA
TEXHUYECKOI'0 33/1aHus Ha Pa3pabOoTKy MOJIeNH

J. IIpoBepka aieKBaTHOCTH MOJENH.

E. IIpakTndyeckoe UCIOJIB30BAHUE MOJIEIH

JK. KauecTBeHHBIN aHAIU3 U IPOBEPKA KOPPEKTHOCTH MOJIEIIH.

3anuiuTe COOTBETCTBYHIIYH) NMOC/IeI0BATEIHLHOCTh OYKB cJieBa
HANpaBo

| | | | | | |

IIpouyuTaiiTe TEKCT M 3aNMIIKUTEe Pa3BePHYThIH 000CHOBAHHBIN [1K-4.3.1
OTBeT.
Cpenn OCHOBHBIX IPUHIIMIIOB Pa3pabOTKU MaTeMaTUYECKUX MOieNei
BBIICIISAIOTCA:
- @yHJaMeHTaJIbHbIE 3aKOHbI IPUPO/IBI;
- BapuanuoHHble IPUHLIMIIB;
- IlpnmMeHeHue aHAIOTHI PU ITOCTPOECHUN MOJEIIEH;
- Hepapxuueckuil noaxon K MOJIyYEHUIO MOJEIIEH;
- bnounsnii npuHLHAIL
Onumure KaXapli U3 IPUHLUIIOB.
IIpounTaiiTe TEKCT U BbIOEPUTE OAMH NPABUJIbHbINA OTBET. [1K-4.3.2
BriOpath U3 nepeunciIeHHbIX MaTeMaTUYECKHUH MakeT,
OpPUEHTHPOBAHHBIN Ha pabOTy C MaTPUIIAMU U YUCIICHHBIMU
BBIYHCIICHUSIMU?
1. MAPLE
2. MATLAB
3. MathCAD
4. MATHEMATICA
IIpoumTaiiTe TeKCT, BbIOEPHUTE MPABUJIbHbIC BADUAHTHI OTBETA U [1K-4.3.2
3aNMIIMTe AaPryMeHThI, 000CHOBBIBAIOIIME BIOOP OTBETOB.
Bri6epute 13 npeioKeHHBIX OCHOBHBIE TPEOOBaHUS MTPEIbABISEMbIE K
BBIYHUCIIUTENBHBIM aJITOPUTMaM, KaK COCTABIISIOIIEN BEIUUCIUTEIBLHOTO
JKCIEPUMEHTA.
A. PeanusyeMocThb
b. Tounocts
B. DddextuBHOCTD
I'. YcroiunBocTh
IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE. [1K-4.3.2

ComnocraBbTe yyacTok koaa Ha s3pike MATLAB ¢ agelictBusiMu,
KOTOPBIC OH BBITIOJIHACT.

K kaxnaoi no3uuum B JIeBOM CTOJI01e MOA0epuTe COOTBETCTBYIOIIYIO
MO3HMIIHIO B IPABOM CTOJ1011€:

Kox ga s3e1ke MATLAB Brinmonasembie neicTBUS

A 1. IIpoBenenue




N=1000 rpadu4ecKoro TecTa
R =rand(t,1,N) «OIIEHKA IMIHPUIECKOM
figure() byHKIMN
ecdf(R) pacmnpeneneHus»
grid on
b 2. IlpoBenenue
N =1000 rpaduyeckoro Tecra
R =rand(t,1,N) «OlIeHKa rpaduka
figure() KBaHTWJIb-KBAHTUIIb)
n = N*(1/3)
histogram(R,n)
grid on
B 3. IIpoBeneHue
N =1000 rpaduueckoro Tecra
R =rand(t,1,N) «OLIEHKA AIMIINPUYECKON
x = R(1:2:end-1) TUCTOTPaMMBbI»
y =R(2:2:end)
figure()
plot(x,y)
grid on
r 4. TloctpoeHue
N =1000 rpaduueckoro Tecra
R =rand(t,1,N) «OILICHKA pacTpeeeHus
figure() Ha MJIOCKOCTH
pd = makedist(‘Uniform”)
qqplot(R,pd)
A b B I

IIpounTaiiTe TEKCT H YCTAHOBUTE MOCJIE10BATEIbHOCTD.
Pacnonosxure sTanel HanMCcCaHUs TPOrpaMMBI JIJIs1 UMUTALMOHHOTO
MOJIETUPOBAHUS B IPABUIIbHOM 11OCIIEJOBATEIBLHOCTH.

A. Pa3paboTka TeXHUYECKOTO 3a/IaHus.

b. Pa3zpaboTka CTpyKTYpbI IPOrPaMMBI.

B. Hanncanue nporpaMMHOTO KoJia.

I'. TectupoBaHue IPOrpamMmel.

3anummTe COOTBETCTBYIOINYIO MOCIEA0BATEILHOCTh OYKB CileBa
HAINIPaBo

| | | |

I1K-4.3.2
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IIpouyuTaiiTe TEKCT M 3aNUIINTE PA3BEPHYTHII 000CHOBAHHbI
OTBeT.

Cpasuute meton bokca-Mrosepa u nosisipHblid MeToa Mapcanbu 11t
MOACIIMPOBAHUA HCCBI[OCHy‘{afIHLIX YHUCJIC C HOpMAJIbHBIM 3aKOHOM
pacnpenenenus. BeiienuTe Ux T0CTOMHCTBA M HEIOCTATKH C TOUKH
3pEHHUsI MPOTPAMMHON pean3alliu.

I1K-4.3.2

11

IIpouuTajiiTe TEKCT ¥ BbIOEPHUTE OJJMH NPABWIbHBII OTBET.

I1K-4.V.1




Kakoii kputepuii cornacus UCIOJIb3YETCsl IPU CPABHEHUH
TEOPETUYECKOMN MIIOTHOCTH BEPOSTHOCTH U SMIUPUUYECKOM

TUCTOIpPaMMBbI?

1. Kputepuit Konmoroposa-CmupHoBa

2. Kpwurepuit xu-kBajapar

3. Kpurepuit CmupHoBa-Kpamepa-hon Muszeca

4. Kpurepuii Kosimoroposa

12

IIpouuTaiiTe TeKkcT, BbIOepuTe NPABUIbHbIE BADHAHTHI OTBETa U
3anMIIMTe AapryMeHThbl, 000CHOBBIBAIOLIME BIOOP OTBETOB.
BriOepure 13 npeanokKeHHbIX BUIbI MOJIEITUPOBAHUS, KOTOPbIE

KJIaccUu(GUIUPYIOTCS Kak HH(OpPMAIIMOHHEIE.

A. MpiciieHHbIE

b. Harypnsie

B. O6GpaTHO-WLIIOCTpaTUBHBIE
I'. leckpuntuBHbIe

J. AnanoroBslie

IIK-4.V.1

13

IIpoyuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
ConocraBbTe yuyacTok koja Ha a3bike MATLAB c nelictBusimu,

KOTOPBIC OH BBIIMIOJIHACT.

K kaknoii no3unum B JIeBOM CTOJI0LE M0A0epuTe COOTBETCTBYIOIIYIO

IMO3UIIHUIO B IIPABOM (v X1 (1)1 (5

Kon na s3s1ke MATLAB Brinonaasemeie
JICHUCTBHS
A 1. MopenupoBanue
N =1000 HOPMAJIBHO
m=0 pacripeielIeHHbIX
sig=1 IICEBIOCITYYalHbIX
R = normrnd(m,sig,[1, NJ) YHCell ¢ apaMeTpamMmu
figure() m ¥ O, IpU TOMOITH
n =N"(1/3) reHeparopa,
histogram(R,n) OCHOBAHHOTO Ha
grid on LEHTpaIbHOU
npeeIbHON TeopeMe.
IIpoBeneHue
rpaduyeckoro Tecra
«OLIEHKa
AMITUPUYECKON
byHKIMHA
pacnpeiesieHus»
b 2. MopaenupoBanue
N =1000 HOpPMaJIbHO
m=0 pacnpe e IeHHbIX
sig=1 MICEBAOCTYYaHBIX
R=]] 4HCell ¢ TapaMeTpamMmu
1= m ¥ O, IpHA TOMOLIA
while length(R)<1000 reHeparopa,
x = unifrnd(-1,1,[1,1]) OCHOBAHHOTO Ha
y = unifrnd(-1,1,[1,1]) npeoOpa3oBaHUA
s=x"2+y"2 bokca-Mrosuiepa.
if (>0 && s<1) [IpoBenenue
R(1) = x/sqrt(s) * sqrt(-2*log(s)) rpaduueckoro recra
i=1+1 «OIICHKA

[IK-4.Y.1




temp = rand(1,12)
R(1) = m + sig*(sum(temp)-6)

else IMITUPHYECKON
continue THCTOTPAMMBbD»

end
end
R =m +sig*R
figure()
ecdf(R)
grid on

B 3. MopenupoBanue

N =1000 HOPMAaJIBHO
m=20 pacnpeneneHHbIX
sig=1 IICEeBI0CTyYaiiHbIX
fori=1:N 4yucen ¢ mapaMeTpaMu

m ¥ O, IPU TOMOIIU
re’epaTopa,

temp = cos(2*pi*rand)*sqrt(-2*log(rand))
R(i) = m + sig*temp

figure() OCHOBaHHOTO Ha

ecdf(R) MOJISIPHOM METO/IE

grid on Mapcanpu.
[IpoBenenue
rpau4ecKkoro Tecta
«OTICHKA
OMIIUPUYECKON
byHKIMHA
pacrpeeseHus»

T 4. MoaenupoBanue

N =1000 HOpPMaJIbHO

m=0 pacmpeeIeHHbIX

sig=1 NICEBAOCTYYaHBIX

fori=1:N YuCes ¢ mapaMeTpaMu

m U O, IPY TTOMOIIH
0a30Boro remepaTopa

figure() nakera MATLAB.
n=N"(1/3) ITpoBeneHue
histogram(R,n) rpauIecKoro Tecra
grid on «OIIeHKa
AMITUPUIECKON
THCTOTPaMMBbD»
A b r

14

IIpounTaiiTe TEKCT U YCTAHOBUTE MOCJIE10BATEIbHOCTD.
Pacnionoxxure stans! Mmogenuposanus MeronoM MoHnTe-Kapiio B

IIPABUIIBHOM IOCJIEI0BATEIIBHOCTH.
A. IlpoBeneHre MOAEIUPOBAHNS.
b. I'enepanus ncesaociry4aiHbIX YUCEIL.

B. O6paboTka pe3yabTaToB CTATUCTUYECKUMU METO/IaMHU.
I'. ITony4yenne mpuOIMHKEHHOTO 3HAYEHUSI MOJICIIUPYEMOW BEIMIHHEI.
3anumuTe COOTBETCTBYIONIYIO MOC/IEI0BATEIbLHOCTL OYKB CjIeBa

HanpaBo

[IK-4.Y.1




15

IIpounTaiiTe TEKCT M 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBII
OTBeT.

Pacnmmure nporecc npoBeeHus rpaduyeckoro Tecta «pacnpeaesieHue
Ha IJIOCKOCTHY.

IIK-4.V.1
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IIpounTaiiTe TeKCT U BbIOEpHUTE OAUH NPABUJILHBIH OTBET.
Kakoe u3 yTBepkaeHuit 06 IMUTAITMOHHOM MOJEIUPOBAHUH HEBEPHO?
[lepeuncnensl yeTbpe YTBEPKIACHNUS 00 IMUTAIIIOHHOM
MozenupoBanuu. Haiitu ommboyHOe yTBEpkKICHUE.
1. VmuTanuoHHBIE MOJEIHN UCIIONIB3YIOTCS JUIsSl aHAIN3a CJI0KHBIX
CHUCTEM.
2. VMuTanMoHHbIE MOJIEIH BCEria TpeOyIOT aHAIUTHIECKOTO
peuieHusl.
3. HmuTannoHHBIE MOJEIH — 3TO IPOIPaMMHBIE peaIn3aluu
MOJEIUPYIOUINX aITOPUTMOB.
4. B uMUTalMOHHOM MOJEIN CUCTEMHOE BPEMSI MOXKET OTJINYATHCS
OT PEAILHOTO BPEMEHHU.

I1K-4.B.1

17

IIpouyurajiiTe TeKCT, BbIOEpPUTE MPABUJIbHbIE BADHAHTHI 0TBETA U
3alUIIUTEe APTYMEHThI, 000CHOBBIBAKOIIHE BHIOOP OTBETOB.
Boigenute anemeHTsl 00001IEHHONW MaTeMaTHYECKON MOJIEIH.

A. MHOXECTBO BXOJHBIX JJAHHBIX

b. MHOk€ecTBO BBEIXOIHBIX JaHHBIX

B. MHO0kX€ECTBO BO3MYIIAIOIINX BO3AEHCTBUI

I". MHOXECTBO MAaTEMAaTHYECKUX ONepalui

IIK-4.B.1
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IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

[IpuBenen kon Ha MATLAB peanusyromuii MogeIupoBaHue
TICEBIOCTYYalHBIX YUCEN C ONPEACIICHHBIM 3aKOHOM paCIIpeeIICHHS
MeToa0M 00paTtHO (pyHKIHH. COMOCTaBhTE YUACTOK KOJa Ha SI3BIKE
MATLAB ¢ MoaenupyeMbIM 3aKOHOM paclpeiesieHusl.

K kaxnaoi no3uuum B JIeBOM CTOJI01€ NOA0epuTe COOTBETCTBYIOIIYIO
NMO3UIMIO B IPABOM CTOJI0LIE:

Kon va s361ke MATLAB Brinmonasemble nelicTBUS
A 1. TlceBmocmyuaitHbie
N =1000; YHCa C
r =rand(1,N); pacrpeiesieHieM
a=2; Panes
c=10;
b =20;
F c=(c-a)/(b-a);
R=[];
for i=1:N

if ((r(1)>0) && (1(i) <F _c¢))

x = a +sqrt(r(i)*(b-a)*(c-a));
else

x = b - sqrt((1-r(1))*(b-a)*(b-c));
end

R(1) = x;

end

b 2. TlceBmocnyJyaiiHbIe

I1K-4.B.1




N =1000; YHUCJIa ¢ pacipeiesieHueM

r =rand(1,N); BeiiOymna
a=1;
b=21;

R = a * nthroot((r/(a-1)), b);

B 3. [IceBnocnyuaiinbie
N =1000; YHCa C JOT-JIOTUCTHYSCKUM
L=1; 3aKOHOM pacIpeieICHUS
K=35;
r =rand(1,N);
R = L*(-log(1-r)"(1/K);
r 4. [IceBmocnyuaiinbie
N=1000; YUCJIa C TPEYTOJIbHBIM
sig = 2; 3aKOHOM paclpeieICHUS
r=rand(1, N);
R=[];
R = sig*sqrt(-2*log(1 - 1));
A b B r
19 IIpounTaiiTe TEKCT M YCTAHOBUTE I10CJIe10BATEIbHOCTD. [1K-4.B.1
Pacnionosxure sTanbl npoBeeHUs BBIYUCIUTEIBHOIO Ipoliecca B
MPaBUIILHOM MOCIIEIOBATEIHLHOCTH.
A. IlocTpoeHne MaTeMaTu4eCcKOW MOJEIH.
b. CpaBHeHue pe3ysibTaTOB PaCYETOB C JAHHBIMU OTbITA, YTOYHEHUE
MOJEIIH.
B. Pa3zpabotka nporpammsl 1151 OBM.
I'. Pacuetsl Ha OBM
J. Pa3paboTtka MeToa pacuera.
3anummTe COOTBETCTBYIOIIYIO MOCIEA0BATEILHOCTh OYKB CJleBa
HANPaBo
| | | | |
20 IIpounTaiiTe TEKCT M 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBbII [1IK-4.B.1
OTBeT.

CUHTE3UpyHTE aIrOPUTM MOJEITMPOBAHHS MCEBAOCTYUANHBIX UHCEN C
OKCIIOHCHIUAJIbHBIM 3aKOHOM PACHPEACICHUA U ITPONU3BOJIbHBIM
napametpoM A. III0THOCTB pacrpeeneHus SKCIOHEHIINATLHOTO 3aKOHA
3afaercs QpyHkumeit flx) = he ™.

[TepeyeHp TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI

o0ydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepeyeHr KOHTPOIBHBIX PadbOT

Ne i/t

[lepeyeHb KOHTPOIBHBIX PabOT

He npenycmoTrpeno




10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEIYypbl  OLIEHHWBAHHUSA
UH/IMKAaTOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpyrOIMUX MOPSAAOK MU IPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIsI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui O0ydaroImuxcs
I'VAIL

11.  Meroanueckue ykazaHus JJig 00y4arOIIUXCs M0 OCBOGHUIO JUCIUILTUHBI

11.1. Meronuueckue ykazaHust i OOYyYalOMIMXCS 1O OCBOGHHUIO JIEKIIMOHHOTO
Marepuaia.

OcCHOBHOE Ha3zHAY€HHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
rIyOOKoe U SCHOE HU3JIoKeHHe ydeOHoro marepuana. Ha3HaueHune COBPEMEHHOH JIEKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OPMAIUIO 1O TEME, a B OCBOCHHH
byHIaMEHTaIbHBIX MpPOOJEM JUCHUIUIMHBL, METOJAOB HAYYHOTO T[IO3HAaHHUS, HOBEHIINX
JIOCTH>KEHUM HaydHOM MbIciu. B ydueOHOM mporiecce JIEKIUsl BBIMOJIHSAET METOAO0IOTUYECKYIO,
OpraHHU3aIMOHHYI0 U MHGOpMalMoHHYI0 (GyHKUKU. JIeKIus pacKpbpIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oOnactu 3HaHMS, €€ TpPOOJEeMBbI, JaeT LEIbHOE MPEICTABICHHE O MUCIUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUIMHAMM.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUHU O00YYAIONTUMHUCS JISKIIMOHHOTO MaTepHaa;

— TIOJIyYECHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OINpPEEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TOJy4Y€HUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENIEM;

— pa3BuTHE MNpO(EeCcCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K TpeaMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTO UHTEPECA, HEOOXOIUMOTO JJISI CAMOCTOSITETLHON pabOTHI;

— TIOJy4YeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUS Ha OJIKaMIIe TOJIbI;

— HAYYUTHCS METOJUYECKH 00padaThiBaTh Marepwall (BBIICISITH TJIaBHBIE MBICIH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, [OBTOPSATh HMX B  Pa3JIMYHBIX
dbopmyHrpoBKax);

— TMOJIy4YeHHE TOUYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JIekUMOHHBI MaTepuan MOXET CONPOBOXKIAThCA JEMOHCTpAlUed CIIalJIoB U
WCIIOJIb30BAHUEM pPa3/IaTOYHOrO0 Marepuaja MpU TPOBEACHUM KOPOTKHX JUCKyCcCHUU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 110 JUCHHUTUIHHE.

CrpyKTypa npeaocTaBiIeHUs JEKIIMOHHOTO MaTepHraia:

— H3yueHne TeopeTHUECKHUX BOMPOCOB, CBA3AHHBIX C paCCMaTPUBAEMON TEMOM;

— Omnmcadre METOJIOB U aJITOPUTMOB, MMPUMEHSIEMBIX MIPH MOJIECITUPOBAHUU TTPOIIECCOB
1 00BEKTOB;

— JleMoHCTpauus NpUMEpPOB peann3alii OMUCAHHBIX paHEee alrOpPUTMOB

— OOo01eHue U3M0)KEHHOT0 MaTepuaa

— OTBeThl HAa BO3HUKAIOIINE BOMPOCHI [0 TEME JICKIUH.

11.2. Meroauueckue yka3aHus sl OOYYArOIIUXCS IO BBITIOJIHEHUIO JIA00OPaTOPHBIX
pabor.

B xome BbImONHEHHS J1a0OpPATOPHBIX pabOT OOyYaAIONIMHCSA JIOJKEH YIIIyOUTh H
3aKpCIUTh 3HAHUWA, MPAKTUYCCKHUEC HABLIKW, OBJIAACTH COBpeMeHHOI\/JI MeTOI[HKOﬁ U TEXHHUKOU
IKCIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPUCTUKOW 0O0yYaroIerocs.
BrimonmHenue 1abopaTopHBIX paboOT COCTOHUT M3 IKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHATUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHUSITHH.



BrimonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3y4YCHUS! UCHUIUIMHBL, OINpEAeIsIieMOd Y4YeOHBIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeuynBaIOIINM PEIICHUE CISAYIOINX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIICAOBAHHUS MPOIECCOB, SBJICHUH U  OOBEKTOB,
M3y4aeMBbIX B paMKaX JaHHOM JUCIUITINHBL;

— 3aKpervieHHe, Pa3BUTHE M JETAIN3AIMs TCOPETHYECKUX 3HAHHM, MOJYYCHHBIX Ha
JCKITHSIX;

— TOJlydeHHe HOBOW MH(DOPMAIUH 110 U3yIaeMOH JUCIUILINHE;

— npuoOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ Ja0OpPaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajanue U TpeOoBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX padoT

Bapuant 3amanus mo Kaxmaol mabopaTopHOW paboTe OOyYaromIMiics IMOJydaeT B
COOTBETCTBUM C HOMEpPOM B cmnMcke rpymnnbl. Ilepen mpoBeneHueMm 1abopaTOpHOM pabOTHI
oOyuJaromeMycs ClieyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJUYECKHMH yKa3aHUSIMH TI0 €e
BBINOJIHEHHIO. B COOTBETCTBUU C 3a/jaHMEM 00ydarOUIMICs JODKEH MOJrOTOBUTh HEOOXOAUMBIE
JaHHbIE, TMOJYYUTh OT TMPENnojaBares JONYCK K BBINOJHEHHUIO JabOpaTopHON padoThl,
BBINOJIHUTh YKA3aHHYIO IOCJEN0BATEIbHOCTh JAECHCTBHUM, MOIy4YUTh TpeOyemble pe3yJIbTaThl,
0(QOpPMUTH U 3aILUTUTH OTYET 110 JaOOpaTopHOM paboTte

Crpykrypa u ¢hopma oTyeTa 0 1abopaTopHOU paboTe

Otuer o mnaboparopHOi palOoTe IODKEH BKJIOYaThb B Ce€OA: TUTYJIbHBINM JIMCT,
(GOpMyYIHPOBKY 3alaHus, TEOPETUYECKHE IOJIOKEHHSI, WCIIOIb3yeMble TPHU BBIIIOJHEHUU
n1abopaTopHOil paboThI, OMMCAaHUE MPOLECCa BBIMOJIHEHUS JaOOpaTOpHOM paboOThl U B ciyyae
IPOTPAMMHOM peai3alii — KO MPOrpaMMBbl, ITOJTy4YeHHBIE PE3yIbTaThl U BHIBOIBI.

TpeGoBanus kK 0OpMIIEHHIO OTYETA O JJaOOPAaTOPHOH paboTe

ITo xaxxao# yaboparopHOW paboTe BBIMOIHAETCS OTIENbHBIA OTYEeT. TUTYIBHBIA JHCT
opopmisieTcss B COOTBETCTBUM € Ia0iaoHOM (oOpas3nom) mnpuBeneHHbIM Ha caifte ['YAII
(www.guap.ru) B pazzene «CekTop HOpMaTUBHOM JoKyMeHTauuu». TekcToBble U rpaduueckue
Marepuanbl oQOpMIISIOTCS B COOTBETCTBUU C AciicTBytonumMu ['OCTamu u TpeGoBaHUAMH,
npuBefieHHbIMU Ha caiite ['YAIl (www.guap.ru) B pazzgene «CeKTop HOPMaTUBHOU
JOKYMEHTALAN».

11.3. MeTtonuueckne yka3zaHus JUIsi O0yYaroIIUXCsl IO TMTPOXOXKICHUIO CaMOCTOATEILHOMN
paboThI

B xone BBIOMHEHUSI CaMOCTOSITEIBHOU PabOThI, 00yJarONMIUCs BHITIONHAET PaboTy 1Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE MpPEMOAaBaTeNsi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi ¢opme OOydeHHus, camMoCTOsiTeNbHas paboTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIbHYIO paboTy.

B mnporecce BbINONHEHUS] CaMOCTOATENBHOW paboThl, y oOywaromerocs (hopMupyercs
nesnecoo0pa3Hoe IIaHUpPOBaHHE pabovyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHWU M CHCTEMAaTH3allUUd MPUOOpETaeMbIX 3HAHUM, 00ecredyrBaeT BBICOKUU
YPOBEHb YCHEBAGMOCTH B TEpUOJ OOYYEHHUS, TIOMOTAeT TOJIYYHTh HABHIKM TOBBIIICHHS
npo¢eCcCHOHATBHOTO YPOBHS.

MetonuyeckuMu ~ MaTepuajamMH,  HampaBsSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00y4arOIIUXCASBISIOTCS:

—  yueOHO-METOJUYECKH MaTepHal Mo JUCIHUILINHE;

— METOJIMYECKHE YKa3aHMS IO BBIMOJIHEHUIO KOHTPOJIBHBIX PadoT (U1 00ydaromnxcst
o 3a049HOU (hopmMe OOydEHHS).



11.4. Meronudyeckue yKazaHUS [ OOy4YaloOmUMXCS IO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIIEBAEMOCTH IIPEAyCMAaTpUBAaeT KOHTPOJIb KayecTBa 3HAHUM
00y4aromuXxcsl, OCYIIECTBIAEMOrO B TEUEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOAa OCBOCHMS
JUCLUIUINHBI.

MeTtonoM npoBeieH!s TEKYLIEro KOHTPOJIS ABJISETCS 3allluTa BCeX J1a00paToOpHbIX paboT
c cobmronenueM rpaduka, yCTaHOBIEHHOTO B Havaje cemectpa. [lpm HapymieHun cpokoB
OTYETHOCTU oOOydarouuiics Tepser Oamiabl M3 HaOpaHHOW BO BpeMs IPOBEICHHUSA
IPOMEXYTOUHOW arTecTali cyMMbl. OOydaromMHCS MOXET TIOJIyYUTh JOTIOJTHUTEIBHBIC
BOIIPOCHI 110 TEMaM, 33 KOTOPbIE OH HE OTYUTAJICS B PAMKaX TEKYIEr0 KOHTPOJIA.

11.5. Metoauyeckue ykazaHus IJisi 0Oy4arOUIUXCs MO MPOXOXKJICHUIO MPOMEXYTOYHOM
aTTeCTalUU.

[IpomexyTtounass ~ arrectauus  OOydYarOIIMXCS  MpPEAyCMaTpUBAaeT  OICHUBaHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHS O nuciuiuimae. OHa BKIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MOJYyYEHHBIX OOydYaromMMcs B Ipolecce
W3YYCHHS BCEH NUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW pabOThI, CTIOCOOHOCTH
OPUMEHATh MX JUIS pElIeHHs] MPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpaBHIIO, MPOBOJIUTCS B
NepuoJl HK3aMEHAIIMOHHOM CECCHMM M 3aBEepIIAeTCs AaTTeCTAllMOHHON OLIEHKOW «OTIMYHOM,
«XOPOILIOY, «YJOBIECTBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

— auddepeHunpoBaHHbI 3aueT — 3T0 (¢(opMa OLUEHKU 3HAHUM, MOJYyUYEHHBIX
00yyJaromuMcs Mpy U3yYEeHUU JAUCIHUIUIMHBI, TIPU BBIMOIHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY», KYJOBJIECTBOPUTEIHLHOY, «HEYIOBJIECTBOPUTEIHLHOY.

Cucrema OIIEHOK MpPH MPOBEIECHUU TMPOMEKYTOUHOW AaTTeCTAllUU OCYIIECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBanusmu Ilomoxkennit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOYHOU aTTecTanuu ctyaeHToB ['YAII, oOywaromuxcss 1O TporpamMMbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTHHTOBON CHCTEME OIICHKH KadecTBa y4eOHOW paboThI
ctyneHToB B 'Y AID».
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