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AnHoTtanus

Hucuunnuna «MopaenupoBaHue» BXOAMT B 00pa30BaTeIbHYIO MPOTpamMMy BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakajgaBpuaTa IO HANpPaBICHUIO IOATOTOBKH/ CHEIMAIbHOCTH
09.03.01 «MudbopmaTnka W BBIUMCIUTENbHAS TEXHUKA» HAIPaBICHHOCTH/CIEIIUATN3AINN
«KoMmbproTepHbIC TEXHOJIOTHH, CUCTEMBI U CceTHy». Jlucuuruimaa peanusyercs kadeapoit «Ned4y .

Jucuunnuza HaneneHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOMIMX KOMICTCHIIUMN:

[MK-4 «Cnoco0GeH nMpoeKTUpOBaTh MPOrpaMMHOE 00ecrieueHIE»

Conepkanre AWCIUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C aHAIW30M H
CHHTE30M MAaTeMAaTHYECKUX MOJEJNEH U UX pealn3anuell B MakeTax YUCIEHHOr0, CTPYKTYPHOIO
¥ CUMBOJIBHOTO MOJICJTUPOBAHUSI.

[IpenogaBanue AUCHMILIUHBI MpeAycMaTpUBaeT cieayronme (OpMbl OpraHHU3aINH
y4eOHOT0 MpoIriecca: JICKIUH, JJa00paTopHbIe pabO0ThI, CAMOCTOsATEIbHAs paboTa 00yJaronerocs.

[IporpaMMoii AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKYTOUHAs aTTecTamus B popme mudpepeHnnpoBaHHOTO 3a4eTa
(5 cemectp), sK3amena (6 cemecTp).

OO6mast TpyJ0EMKOCTh OCBOCHHS AMCIUIUIMHBI COCTaBIsECT 5 3ayeTHBIX eauHull, 180
4acoB.

SI3bIK 00yUEHUS 110 AUCIUTUITMHE «PYCCKUU »



1. TlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHUS IO TUCITUTLINHE

1.1. Ienu npenosaBaHus IUCIUTIIAHBI

[Momyuenne oOydaromuMucs HEOOXOAMMBIX 3HAHMM W HABBIKOB B  o0jacTu
KOMIIBIOTEPHOT'O0 MOJENIMPOBAHUSA, KaK MPOrPaMMHOIO CPEICTBA JUIsl PELICHHUS MPaKTHUYECKHX
3a/1a4, KOMIIOHEHTOB WH(OPMAIIMOHHBIX CUCTEM U alMapaTHO-IPOrPAMMHBIX KOMILIEKCOB.

1.2. JlucummuiiHa  BXOIUT B COCTaB  4YacTH, (GOPMHPYEMOH  yYaCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHHI, 00pa30BaTEILHON MPOrpaMMBbl BEICIIIET0 00pazoBaHus (manee —
OI1 BO).

1.3. TlepedeHpb MmIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS MO JUCIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHUILTUHBI OOYyYArOIIUNACSA JAODKEH 00JaJarh CIeIyHONIMMH
KOMIETEHIMSIMH WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPbI X JOCTH)KEHUS PUBEJICHBI B
tabnuue 1.

Ta6ymmma 1 — [lepeyeHb KOMIIETCHIIMI M HHIUKATOPOB UX JIOCTHKEHUS

Kon n
Kareropus (rpynna) Kon 1 HanMeHoBaHMe UHIUKATOPA JOCTHKEHUS
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 MIPOrpaMMHOT0 OoOecreueHus
I1K-4.B.1 BnaneTh HaBbIKAMU IIPOEKTUPOBAHUS
CTPYKTYp JAaHHBIX, 023 TaHHBIX, TPOTPAMMHBIX
uHTEepdeiicoB

2. Mecro aucuumnnsl B cTpyktype OI1

JucnurnauHa MoKeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYarONUMHUCS
MIPH U3YYCHHUH CIICTYIONINX JUCIIUILINH:

— «YucneHHbIe METOIbI M BAPUALIMOHHOE UCUUCICHUE),

— « TexHOJIOTHS TPOrPAMMUPOBAHMS,

— « Teopust BEpOSITHOCTEH

3HaHUs, TOMy4YeHHBbIE TPU M3YYCHUU MaTepuaia JaHHOW UCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIEHOE 3HAUYCHUE, TAK M UCITOJIb3YIOTCS MTPH H3YUSHUH JIPYTUX JUCIHILIAH:

— « Teopust ONTUMAIBLHOTO YIIPABIEHUS,

— « OCHOBBI HICKYCCTBEHHOI'O MHTEIEKTAY,

— « Teoprs BEIYMCIUTEIBHLIX IPOIIECCOBY,

— « udposasg 00pabOTKa H300pAKEHUI .

3. OOBeM U TPYJIOEMKOCTh TUCITUTLIAHBI
Jlannble 00 obmeM oObeMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIIMHE (M paclpeieleHne 3TOH TPYA0EeMKOCTH 0 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTh IUCIUILTUHBI

N Tpy10eMKOCTh IO ceMecTpaM
Bun yuebHol paboThl Bcero No5 NoG6
1 2 3 4
Oowan mpyooemkocmep OUCYUNTUHDBL, 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 mpoekT (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 JUCHUTUIIMHBI
4.1. PacnpeneneHue TPyI0eMKOCTH JUCIUILUIMHBI TIO Pa3/ieiaM U BHAM 3aHATHH.
Paznensl, TeMBI AUCHUILTHHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TaOIUIE 3.

Ta6ymma 3 — Pa3nensl, TEMbI TUCIUILIAHBI, KX TPYJI0EMKOCTh

Paznensl, TEMbI JUCLMILIMHBI H(C;FCI;H H(?Iég3) (311;) IEE;ISP CP (gac)
Cemectp 5
Paznen 1. Beenenue B MOJIETTUPOBAHUE.
MaremaTuueckue MPEMOCHUTKH CO3aHUS 8 7 18
UMHUTALMOHHBIX MOJIETIEH.
Paznen 2. MoenupoBanue caydaiiHeIX (hakTopoB 9 10 20
HUroro B cemectpe: 17 17 38
Cemectp 6
Paszzen 3. UMUTAIIMOHHOE MOJICTMPOBAHUE 17 7 11
Pazznen 4. DkcriepuMeHT Ha MOJEIH 17 10 10
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
Ipo(eCCHOHATIBHOM 1€ TENbHOCTBIO.

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

Tabmuia 4 — CosepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena Ha3zBanue u cofepxaHue paszesioB U TEM JIEKIIMOHHBIX 3aHATUI
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 H
matematudeckue wmozenu. Ilonstus wMonmenun oOBEKTa U




monenupoBanus.  Krmaccudukanms  monmened W BUIOB
MOJIETTUPOBAHUSI. BosmoxHnoctu U OTrpaHUYEHUS
MonenupoBanus. TpeOoBaHHMS K MaTeMaTHUYECKOW MOMIEIH.
Tounocts Mogenu. IlocinenoBaTenbHOCTh MOCTPOCHUS U
UCIBITAaHUS ~ MareMaTHMYecKux  Moxened. 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 CIy4YailHbIE
BEJIMYMHBI U UX Xapaktepuctuku. KoBapuanust u kod3phuiueHt
Koppemsanuu.  MoaenupoBaHWe — CIyYallHBIX  BEIWYUH  C
TpeOyeMbIM 3aKOHOM pacnpeneseHusl. [Tonyuenune
NceBAOCIyYaiHbIX uynces Ha OBM. ['eHepaTopbl cllydalHbBIX
MocJieIoBaTeIbHOCTEN.  Meroasl  TeHepaluH  JUCKPETHBIX
CIy4yalHbIX BEIMYMH. MeToapl TeHepalud HENPEepPhIBHBIX
ciayyalHbIX BennyuH. OIEHKa KauecTBa NeHepaluu CIy4YalHbIX

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

Tema 2.2. Beenenue B TeopHro cirydaHbIX nporeccoB. [lonsTue
ClIy4allHOro  mpouecca, ero  xapakrepuctuku. CeueHue
cly4aiiHoro mpouecca. Peanusanms ciy4yaiiHOro mpouecca.
Knaccuduxanus CIly4aiHbIX IIPOLIECCOB. 3aKOHBI
pacupenesieHdss M XapaKTepUCTUKHU CIIy4alHBIX IIPOLIECCOB.
l'ayccoBckuit 6enbiit mym. IIpouecc cimywaitHoro Omy»aaHus.
IIpomeccer  aBTOpErpecCMM M CKOJB3SIIETO  CPEIHErO.
CranuoHapHbie CiIy4yaiHbIe MIPOIIECCHI. OcobenHoctu
MOJEIINPOBAHUS CIyYalHBIX IPOIECCOB.

Cemectp 6

Tema 3.1. OcHOBHBIE MOHATHI WMHUTAIIMOHHOW MOJENH.
VYcerpoiictBo. 3asBka. Ouepens. CoObitue. 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, MaTeMaTH4ecKOro
(mporpaMMHOI0) ¥ OPraHU3allMOHHOTO OOECHEYeHUs MOJENeH.




MaremaTnueckoe (mporpaMmmMHoe) o0ecredeHrne MOACTUPOBAHNS.
BepositHocTHRIE MeTonbpl. OnucaHue o6sacTeil NpUMEHEHUs
pa3IUYHBIX CIOCOOOB omMcaHusA. AmnmaparypHoe oOecredyeHue
MoaenupoBanusi. OBM, ceru, cucremsl. HHTepakTUBHBIE
PEKUMBI TP MOJAEITUPOBAHUU CIOXHBIX cucTeM. CHucTembl
YyeloBeK-MallnHa. TepMHUHaIbHBIE YyCTpoicTBa. IlporpammHuoe
o0ecrieueHHe HUHTEPAKTHBHBIX DPEXHUMOB. BbIOOp 31eMeHTOB
monenu. Bpibop s3pika  onucanusa wmozenu. Iloctpoenue
OTHOLICHUH MEXKIY 3JIEMEHTaMH MOJIEIH. BhIsIBI€eHNE OCHOBHBIX
OTHOUIEHUM.

Tema 3.3. O630p NMpPOrpaMMHBIX MMAKETOB ISl UMUTAIIMOHHOTO
moaemmpoBanusa. GNU  Octave, MATLAB/SIMULINK,
MATHEMATICA, MAPLE. Oco0eHHOCTH HCIIOJb30BaHUS
s3pika  Python  anma  pemeHuss 3amad MMUTAIMOHHOTO
MonenupoBanus. [IporpaMMmupoBaHre Ha MATPHUUYHOM S3BIKE
MATLAB, wunrepaktuBHas cpena MATLAB. Amnanus
pe3yabTaTOB MOJIETUPOBaHUs ¢ moMollsio nmaketoB MATLAB u
GNU Octave. Ananu3 pe3yJbTaTOB MOJEIUPOBAHUS C TOMOIIBIO
Python.

Tema 4.1. OneHka TOYHOCTH PE3YJbTATOB JKCIEPUMEHTA Ha
Mozend. TOUYHOCTh pe3yslbTaToB MozenupoBaHusd. IlonsTue
MOTPEUTHOCTH pe3yiabTaTOB MOJEIHPOBAHUS. Ouenka
norpeurHocty. [InaHupoBanue 3xkcrepuMeHTa Ha MOJIeNd. 3ajaya
IUIAHUPOBAHUS  JKCIepuMeHTa Ha wmonenu. OmnpeneneHue
KOJIMYECTBa AKCIIEPUMEHTOB Ha MOJICIIH. Cxema
CTaTUCTUYECKOTO 3KCIepuMenTa. MccnenoBanne MMATAIIMOHHOMN
mozaenu. IlpoektupoBanme mporpammbl. TecTUpoBaHHWE U

oTJajKa pOTrPaMMBI. Onenka MO/JICJIUPOBAHMUSL.
JIOKyMEeHTHPOBaHHUE U COIIPOBOXKACHNE MOJCIH.

Tema 4.2. Craructuueckast IIPOBEPKA TUIIOTE3
[TocnenoBarenbHOCTE  IPOBEPKHM  CTATUCTHUUYECKHUX  THUIIOTES.
Anmpokcumupyromue — KpuBble.  Kpurepum — xu-kBajpar,
Koamoroposa-CmupHoBa. Koppensaunonnon aHaIu3

Hasnauenne  xoppensiuoHHoro — aHanmza.  KoaddummeHt
koppemsinnu.  Illkama UYennmoka.  PerpeccHoHHBI — aHanu3
Ha3nauenne perpeccnoHHoro anaimsa. [Ipeanosioxenue o
HOPMaJIbHOCTH  ocTaTkoB [loAroHka KpuBBIX. 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
MPaKTUYECKOH | 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 TPYJIOEMKOCTb
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 00paTHOM (PYHKIUHU
4 MopnenupoBaHue Ciy4alHbIX BEJIMYUH C 2 2 2
TpeOyeMbIM 3aKOHOM pacipe/ieIeHUs
METOJI0M MCKJIIOUEHUS
5 MoenupoBaHHe CIIy4aliHOTO BEKTOpa 4 4 2
Cemectp 6
6 | MoaenupoBaHH€e CTAIlMOHAPHOTO CIYy4ailHOTO 3 3 3
nmporecca
7 | UMuTanimoHHOE MOJICIMPOBAaHKE ITpoliecca 4 4 3
8 | [IpoBenenue HSKCIepUMEHTa Ha  MOJIEIH. 2 2 4
AHanu3 pe3yabTaToB.
9 | IlpoBepka THMNOTE3BI O  paclpeaeIeHUN 4 4 4
PE3YJIBTAaTOB KCIEPUMEHTA.
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 €€ TPYJ0EMKOCTh

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




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

nucturinHel (TO) 28 10

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 >

Bcero: 59 38 21

5. IlepedyeHb yueOHO-METOANYECKOrO 0OECIICUEeHHS
JUISL CAMOCTOSATENBHON pabOThl 00yUaOLIUXCA [0 TUCHUIUIMHE (MOYJIIO)
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— [lepeueHb NMeYaTHBIX U AJICKTPOHHBIX YUEOHBIX M3AaHUI

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 51 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: Ja0OpaTOPHBIHA

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

7. IlepedeHb 37€KTPOHHBIX 00Pa30BaTENILHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTn «IHTepHeT»
Ilepeuenn JEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(POPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOAUMBIX JUIS OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmiie 9.

Tabmuma 9 — IlepedeHb 5SIEKTPOHHBIX OOpPA30BATENIBHBIX PECYPCOB HH(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.
[lepeyenp uCmonbp3yeMoOro MporpaMMHOro obecriedueHus npejacrasieH B Tadbuure 10.

Ta6mmma 10— [Tepeders mporpaMMHOTO 00ecIieueHus

No i/t HauMmenoBanue

1 MATLAB R2016b

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

[TepeueHbr UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTABICH B
Tabauie 11.

Ta6mmma 11— ITepeyerr HHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MarepuadbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOM JUIsl  OCYIIECTBIICHHS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel2.

Ta6muma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl




No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopun
n/m MaTepUaTbHO-TEXHUYECKON 0a3bl (pu HEOOXOAMMOCTH )
JlexuyroHHas ayautopus b.M. 32-04
2 JIaGopaTopusi KOMIIBIOTEPHOTO MOAETHPOBAHUS b.M. 22-09 umu b. M. 52-16

10. OuenouHble CpeaCTBA AJIS IPOBEACHUSI IPOMEKYTOYHON aTTeCcTaluu
10.1. CocTtaB OLEHOYHBIX CpPEIACTBIJIA IIPOBEIEHUS IMPOMEXKYTOYHOW aTTeCTalluu
00ydJaromuxcs mo IUCIUILIMHE TTPUBEIeH B Taommie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOUHOM aTTecTallu

By npomeXyTo4HOM aTTecTalnuu [IepedyeHb OLICHOYHBIX CPEACTB

Cnucok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUICTHI™;
3amaun;

TecTrl.

DK3aMeH

Crincox BOpocoB;
JuddepeHunpoBaHHbIN 3a4ET TecTsr;
3agaun.

[Iprmeuanne: *sK3aMeHAIMOHHBIE OMIIETH (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB U 3a7a4 TaOIUIBI 15.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH O0yJarolMMuCs MpUMEHsSeTcs S5-0ajulbHasl IlIKajla OLUEHKU Cc(OpMHPOBAHHOCTU
KOMIIETEHIINH, KOoTopas MpuBeeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCIOIb30BATHCS
100-6annpHast  IIKaJia  MOJYJBHO-PEHTHMHTOBOM  cuCTeMbl  YHHUBEpPCUTETa,  IpaBHiIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
'VAIL
Tabnuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUHI

Or11eHKa KOMITETEHITUHI

XapaxkreprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuIpHAs IIKajIa PAKTEp (popimp

OOyyarommiics:

— TITyOOKO U BCECTOPOHHE YCBOWJI MPOTPaMMHBIA MaTepHa;

— YBEPEHHO, JJOTUYIHO, TTOCJIEIOBATEILHO ¥ TPAMOTHO €r0 U3JIaraeT;

— ONMHpasACh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIHLHOW IUTEpaTypHI,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOEHHBIE HAYYHBIC MOJIOKEHUS C MPAKTHUYECKOM
«3a4TEHO» NEATETLHOCTHIO HAIIPABJICHUS;

— ymesio 000CHOBBIBAET M apTyMEHTUPYET BBIJBUTAEMBIC M HJICH,

— JIeJaeT BBIBOJIBI U 0000IIECHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM ClIeMaTH3UPOBAHHBIX TTOHATUH.

— nmpaBuIbHO BRIMOJHUI 0T 90% 10 100% TecTOBBIX 3amaHuil .

OO6yuarommmiicst:

— TBEPJI0 YCBOWI MPOTPAMMHBIN MaTepuai, TPaMOTHO H IO CYIIECTBY
W3NaraeT ero, ONupasich Ha 3HAHUS OCHOBHOU JIUTEPATYPHI;

— He JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPOIIIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOH JEATEIHHOCTHIO
«3aYTEHO» HaIPaBIICHUS;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 0000IIEHNS;

— BJIaJIEET CUCTEMOM CIECIIUATU3UPOBAHHBIX MOHATUMA.

— NIPAaBHIIBHO BRIMOTHMI 0T 70% 710 89% TECTOBBIX 3aaHUH .




OreHKa KOMITETEHLINH

5-OasuIbHAas IIKaIa

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

«YHOOBJICTBOPUTEIILHO
(GauTCHO»

— 00y4JarouIuics yCBOWJI TOJIBKO OCHOBHOM TPOTpaMMHBIA MaTepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI,

— JIOMYCKaeT HECYIIECTBEHHBIE OLTMOKN M HETOUHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHsS] B MPAKTHUYECKOM MPUMEHEHUU 3HAHHM
HaIpaBJICHNUS,

— cl1abo apryMEeHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyAHsIeTcs B (OPMYIHUPOBAHUU BBIBOJOB U 0000IIIEHUI;

— YaCTUYHO BJIaJIEEeT CUCTEMOM CrielaIn3upPOBaHHbBIX TOHITHH.

— NIPaBUJILHO BBIMOIHUA OT 51% /10 69% TecTOBLIX 33JaHHH .

«HCYIOBJICTBOPHUTCIILHO»
«HEC 3a4YTCHO»

— o0yJaromuiicss He YCBOWJI 3HAYUTEIBHOW YaCcTH MPOTPAMMHOIO
MaTepuana;

— JIOIyCKAeT  CYNIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIPU
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHUIA,

— HEe MOXKET apryMEHTHPOBATh HAYYHBIE MTOJTO0XKECHHUS;

— He GOopMYTUpPYET BEIBOJAOB B 0000IIEHHUH.

— NIPaBUJIBLHO BBIMOIHUI MeHee 51% TecTOBbIX 3a1aHuil .

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WJIM UHbIE MAaTEpUAJIbI.
Bompocs (3agaun) a1 s5K3aMeHa IpeicTaBieHbl B Tadauie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No /it [Tepedyens BompocoB (3a1a4) 715 IK3aMeHa Kon
HMHIMKATOpa

1 [Tonatue momenun u Mmonenuposanusi. O0bekt u mpeamer | [1K-4.3.1
MOJIETTUPOBAHUSL.

2 Knaccudwukanus monaeneil. [1K-4.3.1

3 OcHOBHBIE TaPAMETPHI MOJIEIIEH. [1K-4.3.2

4 [IpuHIKIIBI HOCTPOEHUSI MOJIEIIEH. 11K-4.3.2

5 Buael  3amau moxmenupoBaHuMs:  mpsMmas, —oOpartHas, | [1K-4.3.1
HAaCTPOMKHU.

6 OCHOBHBIE 3Tallbl MOACIUPOBAHUS. 11K-4.3.2

7 [Mpuniun KISS npu ¢popmupoBanum Moiese. 11K-4.3.2

8 [TpoGieMbl MOJETUPOBAHHUSL. [1K-4.3.1

9 Meron Monre-Kapno u ero npumenenue B kommnbrotepaoM | [1K-4.V.1
MOJEJIMPOBAHUMU.

10 @akTopsl, BAUSAOIINE HA TOYHOCTh MeToga Monte-Kapio. [1K-4.3.2

11 MopenupoBanue TeHEpPaTopOB CIIy4alHbIX n| IIK-4.3.2
TICEBJOCTYYalHBIX YHCEIL.

12 OcHoBHble ~ TpeboBaHMsi K TeHepauuu  paBHomepHo | [IK-4.V.1
pacnpeiesIeHHbIX MCeBAOCTYYalHbIX yncea Ha DBM.

13 Metoael  TeHepauMu — mceBaociydaiHbix  umcen ¢ | [IK-4.V.1
paBHOMEPHBIM 3aKOHOM paclpeieNieHHsl.

14 Meroapl reHepanyy HeNPEPhIBHBIX CIIyYalHbIX BEJIMYUH. I1K-4.V.1

15 MeTo/bI TeHepaluy IUCKPETHBIX CIIyYalHbIX BEJTUYHH. IIK-4.V.1

16 Ouenka KadyecTBa TeHepaluu TcepaociaydanHbix uwucen. | [1K-4.3.2
CraTucTuyecKue TeCThl.

17 Ouenka KadyecTBa TeHepaluu TceaociaydanHbix uwucen. | [1K-4.3.2
['paduueckue TeCTHl.

18 MoenupoBaHHe CIy4alHbIX BEKTOPOB. [1K-4.3.1

19 Jlate ompenenenue ciydaiiHoro mporecca, peanmsanuu | [1K-4.3.1




CIIy4alHOTO IIpoLiecca U CEYEHUsl CIIy4alHOTro mpoliecca.

20 Knaccudukanus cinyyaifHbix npoueccoB no Bpemenu u mno | [1K-4.3.2
COCTOSIHUSIM.

21 OCHOBHBIE CTaTUCTHYECKHE XapaKTEpUCTUKH ciydaiiHoro | [I1K-4.3.2
mpolecca.

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

23 Hecrannonaphslii CIIy4alHBbIN porecc. [Ipumep | 1IK-4.V.1
HECTAIMOHAPHOI'0 CIIy4alHOr 0 Ipolecca.

24 Nmurtanmonnoe  mognenupoBanue. OcHoBHble moHsaTus | 11K-4.3.2
MMUTAIMOHHOTO MOJICJIUPOBAHHUSL.

25 IlonsTue o moxenbHoM — BpeMmeHH.  Mexanusmsbl | [1K-4.3.2
MIPOJBUKECHHSI MOJICJIbHOTO BPEMEHHU.

26 Metononorndyeckue HOJIXO/IbI B nmurtanuonnom | [1K-4.3.2
MOJIETTUPOBAHUHU.

27 CoBpeMeHHbIE CpeicTBa MOJICITMPOBAHUS (0630p | TIK-4.3.1
IIPOrPaMMHBIX CPEICTB)

28 [1nanupoBaHe SKCIIEPUMEHTA HA MOJIEIH. [1K-4.3.1

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

30 OlieHKa MOTrPEeNTHOCTH PE3YJIbTATOB MOJICIIMPOBAHUS. I1K-4.B.1

31 Kpurepuu nposepku cratuctuueckux rumnore3. Mommuocts | [1K-4.B.1
KpUTEPHUSL.

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

33 Kputepuii Xu-kBaapar. Beibop KoaudecTBa HHTEPBAJIOB. [1K-4.3.2

34 Kpurepuii Konmoroposa-CMmupHoBa. I1K-4.3.2

35 Kpurepuii [llanupo-Ywuika. 11K-4.3.2

36 ['uOpuiHbIe MOZIENIM B UMUTALIMOHHOM MOJIETUPOBAaHUHU. [1K-4.3.1

37 Ocobennoctu pazpaboTku mporpammuoro ooecneuenus st | [1K-4.B.1
pelleHus 3a/1a4 UMUTAMOHHOTO MOJICITHPOBAHUSI.

38 Koppensiimonnsiit ananus. [kana Yemnoka. [IK-4.V¥.1

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

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

41 Perpeccuonnsiii ananus. [lapHas auHeliHas perpeccusi. [1K-4.B.1

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

43 Perpeccuonnsiii ananus. Henunelinas perpeccusi. I1K-4.B.1

Bomnpocsr (3amaun) ams 3adera / mudd. 3adera npeacTaBiaeHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Kon
Ne n/m [Tepeuens BompocoB (3ana4) ans 3a4yeta / qudd. 3auera T ——
1 [Tonsstne monenu u mozaenupoBanua. OO0bekr u npeamer | [1K-4.3.1
MOJIETTUPOBAHUSI.
2 Knaccudukanus moaemnei. [1K-4.3.1
3 OCHOBHBIE TapaMETPbI MOJIEIIEH. [1K-4.3.2
4 [IpuHIUIIBI HOCTPOCHUS MOJIEIIEH. [1K-4.3.2
5 Bunet  3amau mojenupoBaHus: — mpsimas,  oOpartHas, | [1K-4.3.1
HACTPOWKH.
6 OCHOBHBIE 3Tallbl MOJACIUPOBAHUS. T1IK-4.3.2
7 [Mpunn KISS npu ¢popmupoBanum Moenen. [1K-4.3.2
8 [TpoGyieMbl MOJIETUPOBAHHSL. I1K-4.3.1




9 Meton Monte-Kapio u ero npumenenue B komnetorepHoM | [1K-4.Y.1
MOJICJINPOBAHUH.

10 @PakTophl, BAUSIOUIME HA TOUHOCTh MeTo1a MonTe-Kapo. [1K-4.3.2

11 MopenupoBanue TE€HEPATOpPOB CIIy4alHBIX u | [1K-4.3.2
TICEBJIOCITYYalHbIX YUCEIL.

12 OcHoBHbBle ~ TpeOoBaHMi K reHepauuu  paBHomepHo | I1K-4.V.1
pacrpeaesICHHBIX MCeBA0CTyIalHbIX unces Ha DBM.

13 Metonel  reHepauMu  rnceppociydaiHbix  uucen ¢ | [IK-4.Y.1
pPaBHOMEPHBIM 3aKOHOM paclpeiesieHusl.

14 Mertozpl reHepali HENPEPhIBHBIX CIyYalHbIX BEJIMUYUH. [1IK-4.Y.1

15 MeTo/1bl TeHEpalMy JUCKPETHBIX CIIyYalHbIX BEJIUYHMH. 11IK-4.V.1

16 OueHka KadecTBa TIeHEpaluu I1ceBaociaydanbix uyucen. | [1K-4.3.2
CraTucTU4ecKue TECTHI.

17 OneHka KadecTBa TeHEpaluu IceBaociaydanbix uyucen. | [1K-4.3.2
['padrueckue TeCThl.

18 MopennpoBaHue CIy4yallHbIX BEKTOPOB. [1K-4.3.1

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

20 Knaccudukamus ciydaifHeIx mpoueccoB 1o Bpemenu u mo | [1K-4.3.2
COCTOSIHUSIM.

21 OCHOBHbBIE CTAaTUCTHUYECKHE XapaKTepUCTUKH ciydaiiHoro | [1K-4.3.2
npoiiecca.

22 CranuoHapHbIi CIIy4alHbIN rporecc. [pumep | [IK-4.Y.1
CTALIMOHAPHOTI'0 CIy4yailHOro mpouecca.

23 Hecrannonapusii CIIy4alHBbIN rporecc. [Tpumep | [1K-4.V.1
HECTAIMOHAPHOT0 CIy4aiHOro mporecca.

[lepeyenp TeM A BHIOJIHEHUSI KYPCOBOTO MPOEKTa/ KypcOBOW pabOThl IMpEICTaBICHBI

B TaOme 17.

Tabnuua 17 — IlepeueHb TeM /I BBIIOJIHEHUSI KYPCOBOTO NMPOEKTa / KYPCOBOM paboThI

Ne i/t

paboThI

[TpumepHBIii TIepedeHsb TEM JJISI BBIMOTHEHHUST KYPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bomnpocsl
MpPEICTaBJICHBI B

JUIS TIPOBEJICHUS TPOMEKYTOYHOM aTTeCTallUd B BHUJC
Tabiuue 18.

Tabauna 18 — IlpuMepHblil nepeyeHb BOIIPOCOB JJIsi TECTOB

TCCTUPOBAHUA

No /1t

IIpumepHBIii TepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKaTOpa

1 IMpouu
1

2.
3.
4.

TaiiTe TEKCT U BblIOepUTE OJUH NMPABUJIbLHbIH OTBET.

BoraenuTs 13 npeyioKEeHHOr0 IpUMep MaTeMaTUYeCKO Moaenu?

Makert 31aHus

I'paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHU

dusznyeckuii MasITHUK

VYpaBHeHUe, OMUCHIBAIOIIEE ABUKEHUE Tea MO ACHCTBUEM
CHUIBI TSDKECTH

I1K-4.3.1

2 IIpoun

TalTe TEKCT, Bl)lﬁepl/[Te MNPpaBUJBHBIC BADUAHTBI OTBE€TA H

3aNMIINTE APTYMEHThI, 000CHOBBIBAKOIIHE BHIOOP OTBETOB.
BoiaenuTe U3 nepedrcieHHbIX OCHOBHBIE TPEOOBaHUS K
MaTeMaTH4YeCKON MOJIETIH.

[1K-4.3.1




A. AIeKBaTHOCTh

b. YHuBepcaibHOCTH
B. DxoHOMUYHOCTH
I'. ITpoctoTa

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

KOTOPBIC OH BBIIMIOJIHACT.

K kaxnoii no3unum B JIeBOM CTOJI0LE MoA0epHuTe COOTBETCTBYIOIIYIO

MO3MIIHIO B IPABOM CTOJ1011€:

temp = mod(a*R(i-1) + ¢, m)
R(1) = temp — fix(temp)
end

Kon na a3eike MATLAB BrinonHsembie neicTBUS
A 1. MonenupoBanue

N =1000 IICEBIOCIYYalHbIX YUCE
a=16807 C pPaBHOMEPHBIM 3aKOHOM
¢ =1013904223 pacrpeaeieHus npu
m = 2"32 IIOMOIIM TEHEpaTOpa
R=T] «Buxps Mepcenna»
R(1) =27(-52)
for i=2:N

b
N=1000
a=16807
m = 2"32
R =]
R(1) =2"(-52)
for i=2:N
temp = mod(a*R(i-1), m)
R(1) = temp — fix(temp)
end

2. MopnenupoBanue
IICEBJIOCITYYalHbIX YUCET
C PaBHOMEPHBIM 3aKOHOM
pacrnpeneneHus npu
IIOMOLIA
MynbTUIUTMKATUBHOTO
KOHI'PY?HTHOTO
reHeparopa

B
N=1000
a=63
b=31
R =rand(1,a)
for i=(a+1):N
if (R(i-a)>=R(i-b))
R(i) = R(i-a) — R(i-b)
elseif (R(i-a)< R(i-b))
R(i) =R(i-a) — R(i-b) + 1
end
end

3. MonenupoBanue
IICEB/IOCTYYalHBIX YUCET
C PaBHOMEPHBIM 3aKOHOM
pacmpeneneHus Ipu
MTOMOLUIY JINHEHHOTO
KOHTPY?HTHOTO
reseparTopa

r
N=1000
t = RandStream(‘mt199937ar”)
R =rand(t,1,N)

4. MonenupoBanue
IICEB/IOCITYYalHbIX YUCET
C PaBHOMEPHBIM 3aKOHOM
pacnpeneneHus npu
IIOMOLIY T€HEPATOPa
®duboHayuu ¢
3arma3JpIBaHueM

B \ r

[1K-4.3.1




IIpounTaiiTe TeKCT U YCTAHOBHUTE NMOCJIAEI0BATEIbHOCTbD.
Pacrnionoxxure sTansl HOCTPOEHUSI MaTEMaTUYECKON MOJIENN B
MIPAaBUIBHOM MOCIEA0BATEILHOCTH.

A. Be16op 1 060cHOBaHHE BRIOOpA METOIOB PEIICHUS 3a/1a4H.
b. KonuenTyanbHas 1 MaTeMaTu4eckasi IOCTAHOBKA 3a1auH.
B. [ouck pemieHust Uiy peaan3anus alropuTMa B BUJie IporpaMm
st OBM.

I'. O6cnenoBanne 00bEKTa MOIETUPOBAHUS U POPMYIUPOBKA
TEXHUYECKOI'0 33/1aHUs Ha Pa3paboTKy MOJIeNH

J. [IpoBepka ajeKBaTHOCTH MOJIETIH.

E. [IpakTHyeckoe UCIOIb30BaHUE MOJIEIH

JK. KauecTBeHHBIN aHAIU3 U MPOBEPKA KOPPEKTHOCTH MOJIEIIH.

3anumuTe COOTBETCTBYIOLIYIO NMOCI€10BATEILHOCTH OYKB CJIeBa
HANpPaBo

I1K-4.3.1

IIpouuTajiiTe TEKCT M 3aNUIINTE PA3BEPHYTHII 000CHOBAHHBIM
OTBeT.
Cpenn OCHOBHBIX MTPUHIIMIIOB Pa3pabOTKH MaTeMaTUYECKUX MOjiemeit
BBIJICIISIFOTCS

- @yHaamMeHTalbHbIE 3aKOHBI IPUPOJIBI;

- Bapuanuonssie TpUHIUIIBL,

- IlpuMeHeHue aHAIOTUH TIPU TTOCTPOEHUU MO/IETIEH;

- Hepapxuuecknil oAX0 K MOTYYEHUIO MOJIEIIEH;

- brouHbI npUHIKIIL.
OnunuTe KaXKIpli U3 TPUHIUIIOB.

I1K-4.3.1

IIpouuTaiiTe TeKCT M BbIOEPHUTE OJMH NPABWIbHbII OTBET.
Br10paTh 13 nNepeynCIeHHbIX MaTEMaTUUECKUN TTAKET,
OpPUEHTHPOBAHHBIN Ha pabOTy ¢ MaTPHUIIAMU U YUCIICHHBIMU
BBIYUCIICHUSIMU ?

1. MAPLE

2. MATLAB

3. MathCAD

4. MATHEMATICA

I1K-4.3.2

IIpouuTaiiTe TeKCT, BbIOEPUTE MPABUJIbHbIE BADUAHTHI OTBETA U
3alUIIUTEe APTYMEHThI, 000CHOBBIBAKOIIHE BHIOOP OTBETOB.
Bri6epute U3 npeioxKeHHBIX OCHOBHBIE TPEOOBaHUS MTPEIbIBIsEMbIE K
BBIYUCIIUTENIBHBIM aITOPUTMaM, KaK COCTaBIISIONIEH BHIYUCITUTEIHHOTO
JKCIEPUMEHTA.

A. PeanmuszyeMocTb

b. Tounocts

B. DddextuBHOCT

I'. YcroitunBocTh

I1K-4.3.2

IIpoyuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
ConoctaBbTe yuyacTok kojaa Ha a3bike MATLAB c nelictBusimu,
KOTOPBIE OH BBIOJIHSIET.

[1K-4.3.2




K kaxknoii no3unum B J1eBOM CTOJI01E MO0epuTe COOTBETCTBYIOIIYIO
MO3UIMIO B IPABOM CTOJIOIIE:

Kon Ha sa3e1ike MATLAB Brimonasaemble neicTBUS
A 1. IlpoBenenue
N=1000 rpadu4ecKoro TecTa
R =rand(t,1,N) «OLIEHKA YMIUPUYECKOI
figure() byHKIUN
ecdf(R) pacripesieneHus»
grid on
b 2. IlpoBenenue
N =1000 rpaduyeckoro Tecra
R =rand(t,1,N) «OIIeHKa rpaduka
figure() KBaHTWJIb-KBAHTUJIb)
n =N"(1/3)
histogram(R,n)
grid on
B 3. IIpoBeneHue
N =1000 rpaduueckoro Tecra
R =rand(t,1,N) «OLIEHKA AIMIIUPUIECKON
x = R(1:2:end-1) TUCTOTPaMMBbD»
y =R(2:2:end)
figure()
plot(x,y)
grid on
r 4. Tloctpoenue
N =1000 rpaduueckoro Tecra
R =rand(t,1,N) «OIICHKA pacTpeeeHus
figure() Ha MJIOCKOCTH
pd = makedist(‘Uniform’)
qqplot(R,pd)
A b B I

IIpounTaiiTe TEKCT H YCTAHOBUTE MOCJIE10BATEIbHOCTD.
Pacnonosxure sTanel HanMcCaHUs TPOrPaMMBI JIJIs1 UMUTALMOHHOTO
MOJIETUPOBAHUS B IPABUIIbHOM 11OCIIEJOBATEIBLHOCTH.

A. Pa3paboTka TeXHUYECKOTO 3a/IaHus.

b. Pa3zpaboTka CTpyKTYpbI IPOrPaMMBI.

B. Hanncanue nmporpaMMHOTO KoJia.

I'. TectupoBaHue IPOrpamMmel.

3anummTe COOTBETCTBYIOINYIO MOCIEA0BATEILHOCTh OYKB CileBa
HANIPaBo

[1K-4.3.2
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IIpounTaiiTe TEKCT M 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBII
OTBeT.
Cpaaure metoq bokca-Mrosuiepa v noasipHblid Metog Mapcanbu 1uist

I1K-4.3.2




MOJEIMPOBAHUS MICEBAOCTYUYaUHBIX YUCIIE C HOPMAJIbHBIM 3aKOHOM
pactipeneneHus. BeimenuTe X JOCTOMHCTBA M HEIOCTATKH C TOYKH
3pEeHUs MPOTPAMMHOMN peaTu3aluy.

11

IIpounTaiiTe TEKCT M BbIOEPUTE OJAMH NMPABUJIbHBINH OTBET.
Kaxko# kputepuii cornacus MCIOJIb3yeTCs IPU CPAaBHEHUH
TEOPETUYECKON IIOTHOCTH BEPOATHOCTH U AIMIIMPUUYECKOM
TUCTOrpaMMBbI?

1. Kpurepuit Konmoroposa-CMmupHoBa

2. Kpurepuit xu-kBajapar

3. Kpurepuit CmupnoBa-Kpamepa-hon Muszeca

4. Kpurepuii Kosimoropona

IIK-4.V.1
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IIpounTaiite TeKCT, BbIOEpPUTE NPABU/IbHbIC BADHAHTHI 0TBETA M
3anMIIMTe apryMeHThbl, 000CHOBBIBAIOLIME BIOOP OTBETOB.
BriOepure U3 npenokKeHHbIX BUIbI MOJIETUPOBAHUS, KOTOPbIE
KJ1acCU(UIUPYIOTCS KaK UH()OpMaLlMOHHBIE.

A. MriIcneHHbIe
b. Harypnsie

B. O6patHo-nttocTpaTUBHBIE

I'. leckpuntrBHbIC
J. AnanoroBelie

IIK-4.V.1
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IIpoyuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
ConocTtaBbTe yuyacTok koja Ha a3bike MATLAB c nelictBusimu,

KOTOPBIC OH BBIINIOJIHACT.

K kaxnoii no3unum B JIeBOM CTOJI0LE MoA0epuTe COOTBETCTBYHOIIYIO

MO3UIHUIO B IIPABOM (v X1 (1)1 (K

Kon na s3s1ke MATLAB Brimoaasaemeie
JICUCTBUSA
A 1. MopenupoBanue
N =1000 HOPMAaJIBHO
m=0 pacripeielIeHHbIX
sig=1 IICEBIOCITYYalHbIX
R = normrnd(m,sig,[1, N]) YHCell ¢ apaMeTpamMmu
figure() m ¥ O, IpU TOMOIIA
n =N"(1/3) reHeparopa,
histogram(R,n) OCHOBAHHOTO Ha
grid on LEHTpaIbHOU
npeseIbHON TeopeMe.
IIpoBeneHue
rpaduyeckoro Tecra
«OLIEHKa
AMITUPUYECKON
byHKIMH
pacnpeiesieHus»
b 2. MopaenupoBanue
N =1000 HOpPMaJIbHO
m=0 pacrnpeeseHHbIX
sig=1 MICEBAOCTYYatHBIX
R=]] 4yucen ¢ mapaMeTpaMu
i=1 m ¥ O, IpHA IOMOLIA
while length(R)<1000 reHeparopa,
x = unifrnd(-1,1,[1,1]) OCHOBAHHOTO Ha
y = unifrnd(-1,1,[1,1]) npeoOpa3soBaHuU

[IK-4.Y.1




s=x"2+y"2

Bbokca-Mromiepa.

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

if (>0 && s<1) [IpoBenenue
R(i) = x/sqrt(s) * sqrt(-2*log(s)) rpaduygeckoro recra
i=i1+1 «OLIEHKa
else OIMITUPHYECKON
continue THCTOTPAMMbD»
end
end
R=m + sig*R
figure()
ecdf(R)
grid on
B 3. MopenupoBanue
N =1000 HOPMAaJIBHO
m=20 pacnpeneeHHbIX
sig=1 TMICEBIOCTYYatHBIX
fori=1:N yucen ¢ 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.
[IpoBenenune
rpau4ecKkoro Tecta
«OIICHKA
HMITUPUYECKON
byHKIMHA
pacripeieeHus»

T 4. MoaenupoBanue

N =1000 HOpPMAaJIbHO

m=0 pacnpeeIeHHbIX

sig=1 NICEBAOCTYYaHBIX

fori=1:N YHUCes ¢ mapaMeTpaMu

m u O, IpU TOMOIIH
0a30Boro remepaTopa

figure() nakera MATLAB.
n=N"(1/3) ITpoBeneHue
histogram(R,n) rpauuecKoro Tecra
grid on «OIIeHKa
OMITUPUIECKON
THCTOTPaMMBbI»
A b r
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IIpounTaiiTe TEKCT H YCTAHOBUTE MOCJIe10BATEIbHOCTD.
Pacnonoxxure stansl Mmogenuposanust MeronoM MoHnTe-Kapiio B

IIPABWJIBHOM MOCJIEI0BATECIIBHOCTH.
A. IlpoBeneHre MOAEIUPOBAHNS.
b. I'enepanus ncesaocity4aiiHbIX YUCEIL.

B. O6paboTka pe3ynbTaToB CTATUCTUYCCKUMHU METOAAMH.

[IK-4.Y.1




I'. ITony4yenue npuOIMKEHHOTO 3HAYEHUST MOJICIIUPYEMON BEIUYHHBI.
3anuumuTe COOTBETCTBYIOLLYIO MOC/IEI0BATEIbLHOCTh OYKB CJIeBa
HAIPaBo

15

IIpoynTaiiTe TEKCT M 3aNMIIUTE PAa3BEePHYTHIH 000CHOBAHHBIN
OTBeT.

Pacnumure nmporecc npoBeneHus rpaduyeckoro Tecta «pacnpeaesieHue
HAa TUIOCKOCTH.

IIK-4.V.1
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IIpouynTaiiTe TeKCT U BbIOEPHUTE OUH NIPABUJILHBIN OTBET.
Kakoe u3 yTBepkaeHuit 06 IMUTAlIMOHHOM MOJEIUPOBAHUM HEBEPHO?
[lepeuncnensl yeTbIpe YTBEPKIACHNUS 00 IMUTAIIIOHHOM
MozenupoBanuu. Haiitu ommboyHOe yTBEpKACHUE.
1. VmMuTanuoHHBIE MOJEIHN UCIIONIB3YIOTCS JUIsSl aHAIN3a CJI0KHBIX
CHUCTEM.
2. MMuTanMoHHbIE MOJIEIH BCEria TpEOYIOT aHAIUTHYECKOTO
peleHus.
3. HmuTannoHHBIE MOJEIH — 3TO IPOIPaMMHBIE peaIn3aluu
MOJEIUPYIOUIUX aITOPUTMOB.
4. B uMUTalMOHHOM MOJEIN CUCTEMHOE BPEMSI MOXKET OTJINYATHCS
OT PEAILHOTO BPEMEHHU.

IIK-4.B.1
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IIpouyuTajiite TeKCT, BbIOEpPUTE MPABUJIbHbIE BADHAHTHI OTBETA U
3aNMIINTe AapryMeHThI, 000CHOBBIBAIOIIME BLIOOP OTBETOB.
Brinenute 31eMeHThI 0000IIEHHON MAaTEMATHYECKON MOJIENH.

A. MHOXECTBO BXOJHBIX JJAHHBIX

b. MHOXeCTBO BBIXOAHBIX JaHHBIX

B. MHO0kK€ECTBO BO3MYIIAIOIINX BO3AEHCTBUI

I". MHOkECTBO MAaTEMAaTHYECKUX ONepalui

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

[IpuBenen kon Ha MATLAB peanusyromuii MogeIupoOBaHue
TICEBIOCTYYalHBIX YUCEN C ONPEACIICHHBIM 3aKOHOM paCIIpeeIICHHS
MeToa0M 00paTtHO (pyHKIHH. COMOCTaBbTEe YUACTOK KOJa Ha S3BIKE
MATLAB ¢ MoaenupyeMbIM 3aKOHOM paclpeiesieHusl.

K kaxnaoi no3uuum B JIeBOM CTOJI01e N0A0epuTe COOTBETCTBYIOIIYIO
NMO3UIMIO B IPABOM CTOJI0LIE:

Kon va s351ke MATLAB Brinonasemble nelicTBUS

A 1. TlceBmociyualinbie
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) && (r(i) <F c¢))
X =a + sqrt(r(i)*(b-a)*(c-a));
else

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

I1K-4.B.1




end

R =sig*sqrt(-2*log(1 - 1));

R(1) =x;
end

b 2. [IceBnocnyuaiinbie
N =1000; quclia C pacipeieIeHUEM
r =rand(1,N); BeiiOymna
a=1;
b=38;
R = a * nthroot((r/(a-r)), b);

B 3. [IceBnocnyuaiinbie
N =1000; YHCa C JOT-JIOTUCTHYSCKUM
L=1; 3aKOHOM paclpeieICHUS
K=35;
r =rand(1,N);
R = L*(-log(1-r)"(1/K);

r 4. [IceBmocnyuaiinbie
N=1000; YHUCJIa C TPEYTOJIbHBIM
sig = 2; 3aKOHOM paclpeieICHUS
r=rand(1, N);
R=[];

A b
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IIpounTaiiTe TEKCT M YCTAHOBUTE MOCJIE10BATEIbHOCTD.
Pacnionosxure sTamnsl NpoBeAEHUs BBIYUCIUTEIBHOIO IIpoLiecca B

HpaBHHBHOfI IIOCICJOBATCIIBHOCTH.

A. IlocTpoeHne MaTeMaTH4ECKON MOJIEIH.
b. CpaBHeHue pe3ybTaToB PacYETOB C JAHHBIMU OIBITA, YTOYHEHUE

MOACIIN.

B. Pa3zpabotka mporpammsl 1151 OBM.

I'. PacueTsr Ha OBM

J1. PazpaboTka meTo1a pacuera.

3anumure COOTBETCTBYIOIIYIO IOCJE€A0BATC/IBHOCTD 6yKB cjieBa

HaNpaBo

[1K-4.B.1
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IIpoynTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHIH 000CHOBAHHBIN

OTBCET.

CuHTe3upyiTe alNropuT™M MOJEIUPOBAHMS TICEBIOCITYYalHBIX YHCET C
HKCHOHEHINAJIBHBIM 3aKOHOM paclpe/ieleHUs] U IPOU3BOJIbHBIM
napameTpoM A. ILIOTHOCTE pacpeaesieHus SKCIIOHEHITUATFHOTO 3aKOHA

3afaercs dyHkumeit flx) = he ™.

IIK-4.B.1

Ne /1

[IpuMepHBIii epeyeHb BOIIPOCOB IS TECTOB

Kon
HWHJIUKATOpa




IlepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLMUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOpMBI
00y4eHus1, mpeICcTaBICHBI B Tabymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PA0OT

Ne /it [TepeyeHp KOHTPOJIBHBIX Pa0OOT

He npenycmotpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEIYypbl  OLIEHWBAHUSA
UH/IMKAaTOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKaJbHBIX HOpMaTuBHBIX akrax [VYAIL, peraMeHTHUpyOmUX MOPSAOK W IPOLEAYypYy
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu O0yYaroIuxcs
I'VAIL

11.  Meroandeckue ykazaHus i 00y4aroIUXCsl 10 OCBOSHHUIO TUCIUITIIMHbI

11.1. Meronnyeckue yKazaHus s OOy4yarOUMXCSd IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOWHOE, CUCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe yueOHoro Mmartepuasa. Ha3zHaueHMe COBpEeMEHHOW JIEKIMM B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALUIO IO TEME, & B OCBOCHUU
(byHIaMEHTaJIbHBIX NpOOJeM TUCHMIUIMHBI, METOJOB HAy4HOrOo II03HaHMS, HOBEWIIMX
JOCTHKEHUM HaydyHOU MbIciu. B yueOHOM mporecce JeKIusi BBIIOJIHAET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHGOPMALMOHHYIO (GYHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHOM oOjacTu 3HaHMS, €€ MpoOJieMbl, JaeT LEIbHOE MNPEJCTaBICHHE O AUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepHaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJJ0OM KOHKPETHOU TEME;

— TIOJIy4€HHE OMbITa TBOPUYECKOH paboThl COBMECTHO C IPEIoIaBaTesieM;

— pa3BuUTHE TOPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TpEAMETy W
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHUS.

— MOsIBJIEHHE HEOOXOUMOr0o MHTepeca, He0OOXOAUMOTO I CAMOCTOATEIbHOM padoThI;

— TIOJy4Y€HUE 3HAHMH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH WU TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne Tofbl;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuali (BBIACISTH IJIaBHbIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, I[OBTOPSATh HMX B  Pa3IMUYHBIX
bopMyIHUpoBKax);

— TOJy4YeHUE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMoHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpALMEN  CIAWI0B U
UCIIOJIb30BaHUEM pa3/laTOYHOTO MaTepuaja TIpU IPOBENECHUU KOPOTKUX JUCKYycCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIMITIIHHE.

CrpykTypa npeoCcTaBiIeHUs JEKINOHHOTO MaTepraa:

— H3yueHue TeopeTHUECKUX BOMPOCOB, CB3AHHBIX C paCCMaTPUBAEMON TEMOM;

— Omnucanue METONOB U aITOPUTMOB, IIPUMEHSAEMBIX IIPU MOZIEINPOBAHUU MPOLIECCOB
1 00BEKTOB;

— JleMOHCTpauus NpUMeEpPOB peaIN3allii OIIMCAHHBIX paHEee aIrOPUTMOB

— OOo0mIeHne U3I0)KEHHOTO MaTepHaa

— OTBeTBI Ha BO3HUKAIOIIHUE BOIIPOCHI 110 TEME JIEKLIUN.

11.2. Meronuueckue ykazaHus Ui OOYyYalOIIMXCSl IO BBIOJHEHUIO JTa0OpaTOPHBIX
pabor.




B xozme BbImomHEHHS J1a0OpaTOpHBIX paboT oOydaromMiCs JOJKEH YIIIyOUTh W
3aKpeNUTh 3HAHMA, MPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIIMOHHON XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOH, PACYETHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIbHBIX MEPOIPUATUN.

BeinonHenue y1abopaTopHbIX paboT 0O0y4yaroIMMCs SIBISIETCS HEOThEMJIEMOW YacThIO
U3yUYeHHs] JTUCHUIUIMHBI, OIpENeNIsieMOi yd4eOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
00ecreunBaroIluM pelIeHUe CIeIy0INX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— [pHOOpeTeHHe HABBIKOB HCCIIEJAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILIUHEI;

— 3aKpeIUIeHHE, pa3BUTHE W JIETAIM3aLUs TEOPETHUYECKUX 3HAHUHM, MOJyYEeHHBIX Ha
JEKIMSIX;

— IoJIyuyeHHe HOBOM MH(OpMaIUK 110 U3y4aeMOH JUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajiaHue ¥ TpeOboBaHuUs K IPOBEICHUIO J1a00PaTOPHBIX paboT

Bapuant 3amanus no kaxaoi nabopaTopHOl pabore oOywaromiuiicsi MOJy4aeT B
COOTBETCTBHMM C HOMEpPOM B cmmcke rpynnbl. [lepen mpoBepeHueM 1abOpaTOpHOM pabOTHI
oOyuaromiemMycs clieyeT BHUMATeIbHO O3HAKOMHUTHCS C METOJUYECKUMH YKa3aHUSAMH 1O ee
BBITTOJIHEHHIO. B COOTBETCTBUY € 3ajaHMeM O0YYaIONIMIACS JOIDKEH MOJrOTOBUTH HEOOXOAUMBIC
JJaHHbIe, TOJY4YUTh OT TMpernojaBaresss JONYCK K BBINOJHEHHIO J1a00OpaTOpHOM paloThl,
BBINIOJIHUTHh YKAa3aHHYIO MOCJIEIOBATEIBHOCTh JCHCTBHM, IONYYUTh TpeOyeMble pe3yJIbTaThl,
0(pOPMHUTH U 3aLIUTUTH OTYET 110 JJAOOPaTOPHOI paboTe

Crpykrypa u dhopma oTueTa 0 1a6opaTopHO paboTe

Otyer o mabopartopHOii paboTe MOMHKEH BKIOYaTh B CeOs: TUTYJIBHBIA JIHCT,
(GOopMyIMpPOBKY 3alaHUs, TEOPETUUYECKUE IOJIOKEHHsI, MCIIONb3yeMble MpPU BBIIOJIHEHUU
nabopaTopHOil paboThI, OMMCAHKUE IPOLiecca BBHIMOIHEHUS Ja0OpaTOpHON paboThl M B cllydae
POTPaMMHOM pean3ay — KO IPOrpaMMBbl, TOJTyYEHHbIE Pe3yIbTaThl U BBIBOJBI.

TpeGoBanus k 0hopMIIEHUIO OTYETA O JIaOOpaTOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTEe BBITIOJHSETCS OTAEIBHBIN OTYeT. TUTYJIBbHBIA JTUCT
opopmisieTcss B COOTBETCTBHU ¢ ImabiaoHoM (oOpas3iom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaeine «CeKTop HOPMAaTUBHOW JOKYMEHTAIUU». TEeKCTOBBIE U TpapuiecKue
MaTepuaiabl 0QOpMISIOTCS B cooTBeTcTBUM ¢ aelcTBytommmu ['OCTamu u TpebGoBaHUAMU,
npuBeaeHHbIMU  Ha caiite [YAIl (www.guap.ru) B pasnmene «CekTop HOPMaTHBHOU
JIOKYMEHTALUN».

11.3. Meronudeckue ykazaHus IS 00OYYaIONINXCs MO MPOXOKIACHUIO CAMOCTOATEIHHON
paboThI

B Xo1e BBIIOTHEHUS CaMOCTOSTENbHONW pabOThI, O0yUYaAOIIUICS BBIMOIHSAET padoTy MO
3aJJaHAI0 W TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelsi, HO 0e3 ero HermocpeCTBEHHOTO
y4acTusl.

Jst obygaronuxcsi 1Mo 3a04HOM (opme 0OydeHHs, CaMOCTOsITeNbHAs paboTa MOXKET
BKIIIOYATh B €05 KOHTPOJIBHYIO PaboTy.

B mporiecce BBITOTHEHUSI CaMOCTOSATEILHON padoOTHI, y oOydaromerocs (GopMUpyeTCs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMEHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHCTCMATHU3ALIUU HpI/IO6pCTaCMLIX 3HaHI/II\/’I, oOecrieunBaeT BBICOKHUH
YPOBEHb YCICBACMOCTH B TIEPUOJ OOYYEHHUS, TIOMOTACT TOJYYUTh HABBIKM TOBBIIICHHUS
poeCCHOHATIBLHOTO YPOBHSI.



MeTonuyeckuMi ~ MaTepuajaMH,  HAMpaBISAIONIMMH  CaMOCTOSTENbHYIO  paboTy
00yJaIOMUXCASBIISIOTCS:

—  y4eOHO-METOJIUYECKHI MaTepHall 1o JUCIUILIHHE;

—  METOJIUYECKHE YKa3aHHs 10 BBIMOJHCHHIO KOHTPOJBHBIX PabOT (U1 00yYarommxcs
1o 3a049HOU (hopmMe OOyUEHHS).

11.4. Meronnyeckue YyKazaHUs s OOy4aromuxcs [0 TPOXOXKICHUIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEayCMaTpPUBAET KOHTPOJb KadeCcTBA 3HAHMM
00yyaromuxcsl, OCYIIECTBIAEMOIO B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO/la OCBOCHUS
JUCLUIUINHBI.

MeTto10M TpoBeACHUSI TEKYILIEr0 KOHTPOJIS SBJSETCS 3aluTa BCeX JJaOopaTOpHBIX paboT
c cobmronenuemM rpaduka, yCTaHOBIEHHOTO B Hayaje cemectpa. [lpu HapymieHun CpokoB
OoTYéTHOCTU oOOywarouiicss Tepsier Oaibl W3 HAaOpaHHOM BO BpeMsl  IPOBEIEHUS
IPOMEXYTOUHOW aTrTecTali cyMMbl. OOydaromMHCs MOXET TIOJyYUTh JOTIOJTHUTEIbHBIC
BOITPOCHI 110 TEMAaM, 3a KOTOPbIE OH HE OTUUTAJICSA B paMKaX TEKYILLEro KOHTPOJIA.

11.5. Metoauyeckue ykazaHus i 0O0y4arOUIUXCS MO MPOXOXKJICHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexyTtounast  arrectauus  OOydYarOIIMXCS  MpPEAyCMaTpUBAaeT  OLCHUBaHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHS o nuciuiuimae. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MOJYyYEHHBIX OOydYaromMMcs B Ipolecce
W3Y4YEeHUs BCEH AUCITUIUIMHBI WU €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHOM padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIsl pEUIeHUsl MPAKTHUYECKUX 3a]ad. DK3aMEH, KakK MIpaBWiIO, MPOBOJMUTCS B
MeproJ] HK3aMEHAIMOHHOM CECCHUM M 3aBEPIIACTCA aTTECTAllMOHHOM OIEHKOW «OTIMYHOY,
«XOPOLIOY, «YOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIILHOY.

— muddepeHIMpoBaHHbI 3aueT — 9To0 (¢GopMa OLEHKH 3HAHUHM, TMOMyUYEeHHBIX
00ydJaromuMcs NPy U3YYSHUU JUCIUIUIMHBI, TIPU BBITOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEA0BATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAIMOHHON OIIEHKOU
«OTJIIMYHO», «XOPOIL0Y, KyJA0BIETBOPUTEILHOY, «HEYAOBIECTBOPUTEIILHOM.

Cucrema OLEHOK NpH MPOBEACHUU NPOMEKYTOUHOM AaTTECTAllMM OCYIIECTBIISIETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekymeM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanmu CcTyAeHToB ['YAII, oOydwarommxcs MO MpOrpamMMbl BBICIIETO
obpazoBanusi» u «O MOIYJbHO-PEUTHHTOBON CHCTEME OIICHKH KadecTBa y4deOHOH paldoThI
ctynentoB B 'Y Ally.



JIuct BHECEHUSI U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIMHBL

Jlata BHECeHUs
H3MEHEHUH U
JIOIIOJTHEHUH.

IToxmuces BHEcHIETO
W3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUM

Jara u Ne

MPOTOKOJIA
3aceiaHus
Kadepol

IToamnuce
3aB.
Kadeapoit




