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AnHoTtanus

Hucuunnuna «MopaenupoBaHue» BXOAMT B 00pa30BaTeIbHYIO MPOTpamMMy BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakajgaBpuaTa IO HANpPaBICHUIO IOATOTOBKH/ CHEIMAIbHOCTH
09.03.01 «Muadopmarrika W BBIYMCIUTENbHAS TEXHUKA» HampaBleHHOCTH «KoMmbroTepHbIC
TEXHOJIOTUH, CUCTEMBI U ceTn». JuciumiuHa peanusyercs kadpeapoit «Ned4y.

JucuunnuHa HanejneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CJIEIYIOIIUX KOMIIETCHIIUHI:

[MK-4 «Cnoco0GeH nMpoeKTUpOBaTh MPOrpaMMHOE 00eCIIeueHIE»

CopepxaHue NUCUUIUIMHBI OXBaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C AHAJIM30M H
CHUHTE30M MaTeMaTHYECKUX MOJEIEH U UX pealn3alliell B IaKeTax YMCIEHHOI0, CTPYKTYPHOTO
Y CUMBOJIBHOTO MOJICJINPOBAHMUS.

[IpernonaBanne IUCHMIUIMHBI IpEeAyCcMaTpUBaeT cleAyroume (opMbel OpraHu3aluu
y4eOHOT0 TmpoIiecca: JEKIHH, TJa0opaTopHbIe padOTHI, CAaMOCTOSITeNIbHAs paboTa 00yJaromerocs,
KOHCYJIbTaIUH.

[IporpamMMoit AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCTalMs B (hOpMe IK3aMEHa.

OO6mas TpyaAOEMKOCTh OCBOEHHUS JMCLUUIUIMHBI COCTaBiseT 6 3aueTHBIX enuHul, 216
4acoB.

SI3bIK 00yUYEHUS 110 AUCIIUTUIMHE «PYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHUS MO TUCITUTUINHE

1.1. Ienu npenoiaBaHus TUCIUTIIIAHBI

[MonydeHnue cryneHTaMu HEOOXOTUMBIX 3HAHUW W HABBIKOB B 00JIACTH KOMITBIOTEPHOTO
MOJIETIMPOBAaHUS, KaK MPOrpaMMHOTO CpeAcTBa [UIsl pEIIeHHs MPaKTUYEeCKHX 3ajad,
KOMIIOHEHTOB MH(POPMAITMOHHBIX CUCTEM U alMapaTHO-MPOTPAMMHBIX KOMITJIEKCOB.

1.2. JlucummuiiHa  BXOIWT B COCTaB  4YacTH, (GOPMHPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTEIbHON MpOrpaMMBbl BEICIIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeudeHpb MIaHUPYEMBIX PE3YyJIbTATOB OOYUYEHUS 110 JUCHUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMILTUHBI OOYyYArOIIUNACSA JODKEH 00JaJaTh CIeIyHONIHME
KOMIETEHIMSIMHU WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPhl X JOCTHKEHUS PUBEJICHBI B
tabnuie 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIMKATOPOB UX JIOCTHKEHUS

Kon n
Kareropus (rpynmna) Kon n HanMeHoBaHMe UHIUKATOPA JOCTUKEHUS
HAaUMEHOBaHUE
KOMITETCHITHT KOMITETCHITHT
KOMIIETCHIIMHI
[1K-4.3.1 3HaTh NPUHLMIIBI IOCTPOCHUS U BUJIbI
aApXUTEKTYpPBI IPOrPaMMHOI0 00ECIIEUEeHUs
[1K-4.3.2 3HaTh METO/IbI M CPEACTBA
[1K-4 Criocoben MPOEKTHUPOBAHUS IPOTPAMMHOTO 00ecTeueHUs
[IpodeccnonabHbIe | MPOSKTUPOBATH [1K-4.Y.1 yMeTh UCIIOIB30BaTh CYIIECTBYIOIIUE
KOMITETCHIIUH MIPOrpaMMHOE TUIIOBBIC PEIICHUS U MIA0JIOHBI TPOSKTUPOBAHHUS
obecrieyeHue MPOrpaMMHOTO oOecrieueHus
I1K-4.B.1 BnaneTh HaBbIKAMU IPOEKTUPOBAHUS
CTPYKTYp AAaHHBIX, 023 TaHHBIX, TPOTPAMMHBIX
uHTEepdeiicoB

2. Mecro aucuumnnsl B cTpykrype OI1

JucturnauHa MoKeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONUMHUCS
MIPH U3YYCHHUH CIICTYIONINX JUCIIUILINH:

— «YucneHHbIe METOIbI M BAPUALIMOHHOE UCUUCICHUE,

— « TexHOJIOTHS TPOrPAMMUPOBAHMS,

— « Teopust BEpOSITHOCTEH

3HaHUs, TOMy4YeHHBbIC TPU M3YYCHWU MaTepuaia JaHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIEHOE 3HAYCHUE, TAK M UCITOJIb3YIOTCS MTPH H3YUYCHHUH JIPYTHX JUCIHILINH:

— « Teopust ONITUMAIBLHOTO YIIPABIEHUS,

— « OCHOBBI HCKYCCTBEHHOI'O MHTEIEKTAY,

— « Teoprs BEIYMCIUTEIBHLIX IPOIIECCOBY,

— « udposasg 00padOTKa H300pAKEHUI .

3. OOBeM U TPYJIOEMKOCTh TUCITUTLIAHBI
Jlannble 00 o0meM oO0beMe TUCHUILUIMHBI, TPYIOEMKOCTH OTAENIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieseHne 3Toi TpyJ0eMKOCTH 0 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYA0EMKOCTh IUCIUILTMHBI

N Tpy0eMKOCTh IO ceMecTpaM
Bun yuebHol paboThl Bcero No5 NoG6
1 2 3 4
Oowan mpyooemkocmep OUCYUNIUHDBL, 6/216 3/ 108 3/ 108
3E/ (uac)




U3 Hux uacoe npakmuyeckoil n0020MoBKuU 34 17 17
Ayoumopnuie 3auamus, BCETo 4ac. 85 34 51
B TOM YHCJIE:

nekruu (JI), (gac) 51 17 34

npaktudeckne/cemuHapckue 3aaarus  (113),

(uac)

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

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas padoma, Bcero (4ac) 95 74 21
Buo npomescymounon ammecmayuu: 3adet, | dudd. OK3.
mudd. 3ager, sk3amed (3auer, Judd. 3auq, 3au., Hudd. 3au.
OK3.%%*) OK3.

k%
[IprMeuaHue: — kaHIUAATCKHIN SK3aMeH

4. CopepxaHue JUCUUIUINHBI
4.1. Pacnpenenenue TpyJI0€MKOCTH TUCHUTIINHBI 110 pa3eiaM v BUAAM 3aHATHMN.
Paznensbl, TeMBbl AUCHUILTUHBI U UX TPYAOEMKOCTh IPUBEEHBI B TabmuIE 3.

Ta6mmma 3 — Pa3aensl, TEMbI TUCHUIIMHBI, UX TPYJ0EMKOCTh

Pasznesnsl, TeMBI TUCIATNIIINHEI Jexrmm | 113 (C3) P KII CPC
’ (gac) (qac) (dac) (uac) (gac)
Cemectp 5

Pazgen 1. Benenue B MoaenupoBaHue.
MareMaTuyeckue npearnoCchbIKi CO3qaHus 8 7 34
AMHUTAIMOHHBIX MOJICIICH.

Paznen 2. MonenupoBanue ciay4aiiHbIX (haKTOPOB 9 10 40

Hroro B cemectpe: 17 17 74
Cemectp 6

Paznen 3. IMuTanimoHHOE MOACTUPOBAHHE 17 9 11

Pasyien 4. DKCIIepUMEHT Ha MOJIEITH 17 8 10

Hroro B cemectpe: 34 17 21

Hroro 51 0 34 0 95

[IpakThueckass MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4JalIMMHUCA  ONpEAENeHHBIX  TPYIOBBIX  (PyHKIMHA,  CBSI3aHHBIX C  Oy;aymien
npodeCCHOHATIBHOMN 1S TENFHOCTBIO.

4.2. CopepxaHue pa3/ielioB U TEM JIEKIIMOHHBIX 3aHATHIA.
CopepxaHre pa3esioB U TeM JEKIIMOHHBIX 3aHIATUN MTPUBEICHO B Ta0muIie 4.

TaGm/Iua 4 — CO,Z[Cp)KaHI/Ie Pa3acjioB U TCM JICKIHMOHHOT'O ITHMKJIA

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
Cemectp 5
1 Tema 1.1. OOmwue OCHOBBI TEOPUHM  MOJAEITHUPOBAHUS

MonenupoBanue Kak METOJ TMO3HAHUS OKPYXKAIOMIETO MHpA.
Hcropuueckuit OYEPK. Bunsr MOJENen
(TMCKpeTHBIC/HETIPEPHIBHBIC, JIMHCHHBIC/HEIMHEWHBIE H  T.J).
[IpoGnembr mMomenupoBanus. ['eomerpuueckue, usnyeckue u




matematudeckue wmozenu. Ilonstus Monmenun oOBEKTa U
monenupoBanus.  Krmaccudukamms  Monmened W BUIOB
MOJIETTUPOBAHUSI. BosmoxHnoctu U OTpaHUYCHUS
MoAeIUpOBaHusA. TpeOoBaHMS K MAaTeMAaTHYECKOW MOJICIH.
Tounocts Mmozpenu. IlocienoBaTenbHOCTh  HOCTPOEHUSA U
UCTBITAHUS ~ MaTeMaTHYecKux  Mojened. Mopenu s
yhnpaBieHus napameTpamMu oO0beKTOB M sBieHHH. IIpoBepka
aJIeKBaTHOCTHU MaTEMaTHYECKUX MOJEIIEH.

Tema 1.2. Merox Monre-Kapno. [Ipumenenue merona MonTe-
Kapno B MopemnpoBanun. Ilomstue meroma Monte-Kapio.
OO6mue mnpencraBieHUs 00 OIEHKE TOYHOCTH pe3ysbTaToB,
Moy4YeHHBIX MeTos1oM MoHnTe-Kapio.

Tema 2.1 OpnomepHas ciyyailHass  BeJIMYMHA.  3aKOH
pacmpesiesieHds  CllydailHOM  BelIMYMHBL.  BeposTHOCTHBIE
XapaKTEePUCTUKU OJIHOMEPHBIX CITy4alHbIX BEJIMYMH.
Maremartnueckoe — OXUIAAHUE W JUCHEPCHs  CIIy4ailHOU
BEJIMYHMHBI, UX OCHOBHBIE CBOMCTBA. MHOrOMEpHBIE CIy4ailHbIE
BEIIMYUHBI U WX Xapaktepuctuku. KoBapuanus u xodPpunuent
Koppersiui.  MoJenupoBaHUEe — CIydyalHBIX  BEJIMYUH  C
TpeOyemMbIM 3aKOHOM pacrpeaeeHus. [Tomyuenue
NceBAOCIyYaiHbIX uyncen Ha OBM. ['eHepaTopbl cllydalHbBIX
nocyenoBareabHOCTel.  Meroasl  TeHepaluu  JUCKPETHBIX
CIy4YalHBIX BEJIMYMH. MeTOoapl TeHepalud HENpPEepPhIBHBIX
cinydaiiHbIX BeauuuH. OIleHKa KauyecTBa T'€HepaluM ClIydaiHbIX

BEJINYMH. I'paduueckue 51 CTaTUCTUYECKHE TECTBHL.
MopnenupoBanue CIIy4alHBIX BEKTOPOB. Pasznoxenne
XO0aenKoro.

Tema 2.2. BBeneHnue B TeOpuIo ciaydailHbIX mporeccoB. [lonarue
clIy4yailHOro  mpoiiecca, ero xapakrepuctuku. CeueHue
CIy4allHOro Iponecca. Peamusanus cily4allHOro Iporecca.
Knaccudukanus CITyYaifHbIX MIPOIIECCOB. 3aKOHBI
pacTpesieieHuss U XapaKTEePUCTUKH CIy4YalHBIX MPOIIECCOB.
layccoBckuii Oenbrii mrym. Ilporiecc ciry4aifHOTO Oy KIaHus.
[Ipouecchl  aBTOperpeccMM M CKOJIB3SILIETO  CPENHETO.
CranuoHapHblie cIyJaiiHble MPOLECCHI. OcobenHoctH
MOJIETTUPOBAHUS CIIy4alHbIX ITPOLIECCOB.

Cemectp 6

Tema 3.1. OcHOBHBIE NOHATHI WMHUTAIMOHHOW MOJENH.
VYcerpoiictBo. 3asiBka. Ouepens. CoObitue. PabGorta Ilpouecc.
CucremHoe BpeMda. Ympasisomas mnporpamMma. CTaTUCTHKH.

CyurHocts AMUTAIIMOHHOT'O MOJCIIUPOBAHUS.
MeToI0JIOTHYECKHE MOAXOObI B AMHTAL[HOHHOM
MOJICIIUPOBAHUH.

Tema  3.2. ['uOpunnHpie  Momenu B HMHTALMOHHOM
MoOJIeTMpoBaHUU. EAMHCTBO ammapaTHOro, MaTeMaTU4ecKOro




(MpOrpaMMHOI0) W OPraHU3alMOHHOTO O00ECICUYEeHUs] MOJEICH.
Maremaruueckoe (IIporpaMMHOE) 00ecrieueHrne MOJICTUPOBAHUS.
BepositHocTHRIE MeTonbpl. OnucaHue o6iacTeil NpuUMEHEHUs
Pa3IMYHBIX CIIOCOOOB OMHCaHHA. ATapaTypHOe OOeCICUCHHE
MoaenupoBanusi. OBM, ceru, cucrembl. HHTepakTHBHBIE
PEXKUMBI TPU MOJIECTUPOBAHUM CIOXHBIX cHCTEM. CHCTEMBI
yeloBeK-mMalnHa. TepmuHanbHble ycTpoiicTBa. I[Iporpammuoe
oOecrieyeHne WHTEPAKTHBHBIX PEXUMOB. BBIOOp 311€eMEHTOB
monenu. Bpibop s3pika  omucanusa wmozenu. Iloctpoenue
OTHOIIIEHUN MEXIY dJIEMEHTaMU MOJeNi. BhIsIBICHIE OCHOBHBIX
OTHOUIEHU.

Tema 3.3. O030p NMpOrpaMMHBIX IMAKETOB JUIsi UMHUTAIIMOHHOTO
moaemmpoBanusa. GNU  Octave, MATLAB/SIMULINK,
MATHEMATICA, MAPLE. Oco0eHHOCTH HCHOJIb30BAHUS
s3pika  Python  anmsa  pemeHuss 3amad MMUTAIMOHHOTO
MozenupoBaHus. IIporpammupoBaHue Ha MATPUYHOM SI3bIKE
MATLAB, wunrepaktuBHas cpera MATLAB. Amnanus
pe3yabTaTOB MOJIETUPOBaHUs ¢ oMollsio nmaketoB MATLAB u
GNU Octave. Ananu3 pe3yJbTaTOB MOJEITHUPOBAHUS C TTOMOIIBIO

Python.

4 Tema 4.1. OneHka TOYHOCTH PE3YJbTATOB JKCIEPUMEHTA Ha
Mozaenu. TOUYHOCTh pe3ysbTaToB MojenupoBaHusd. [lonsiTue
MOTPEITHOCTH pe3yabTaTOB MOJEIUPOBAHUS. Ouenka

norpenrHocty. [ImaHupoBaHue KcrepuMeHTa Ha MOIeNd. 3ajada
IUIAHUPOBAHUS  JKCIepuMeHTa Ha wmonenu. OmnpeneneHue
KOJIMYECTBAa AKCIIEPUMEHTOB Ha MOJIEIIH. Cxema
CTaTUCTUYECKOTO dKCIepuMenTa. MccmenoBanne MMATAIIMOHHOM
Moaenu. IIpoexktupoBaHue mporpaMmbl. TeCTUpOBaHHE U

oTJa/Ka pOrpaMMBI. Onenka MOJICJINPOBAHMUSL.
JIOKyMEHTHPOBAaHHE U COITPOBOXKAECHNUE MOJIETIH.

Tema 4.2. Cratuctuueckast IIPOBEPKA TUIIOTE3
[TocnenoBarenbHOCTE  MPOBEPKHM  CTATUCTHUUYECKHUX  THIIOTES.
Anmpokcumupyromue — KpuBble.  Kpurepum — xu-KBajpar,
Koamoroposa-CmupHoBa. Koppensauuonnon aHaIu3

Haznauenne  koppemsimoHHoro — aHanuza.  KoadduuueHt
koppermsannu.  Ilkama UYennmoka.  PerpeccHoHHBIM — aHanu3
Haznauenne perpeccnoHHoro asnanusa. IIpeamonoxenue o
HOPMaJbHOCTH OCTaTkoB IloaroHka KpuBBIX. YpaBHEHHE
JIMHENHON perpeccun. Henuneitnas perpeccusi.

4.3. Ilpaktuueckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpaKTHYECKHUX 3aHATHI M UX TPYJOEMKOCTh IIPUBEICHBI B TabIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb




N3 nux Ne
Ne | Temsbl npaktuueckux | OOpMbI IPaKTUUECKUX | TpPyHOEMKOCTb, |IPAKTHUECKOU [pasjaeia
n/m 3aHATHI 3aHATUN (dac) MMOJATOTOBKH, | TUCIIMII
(qac) JIMHBI
Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHblE 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb IPUBEACHBI B Ta0IMIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYJTOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue nabopatopHbix padboT TpynOCMKOCTS, | IPAKTHUCCKOH | pasiea
/1 (dac) MOJATOTOBKH, | IMCIIHAI
(gac) JIMHBI
Cemectp 5
1 MonenrpoBaHue paBHOMEPHOTO 3 3 1
pacnpejesieHus
2 MopenrpoBanre HOPMaJIbHOTO 4 4 2
pacnpejesieHus
3 MopenupoBaHue Ciiy4alHbIX BEJIMYUH C 4 4 2
TpeOyeMbIM 3aKOHOM pacipe/eIeHUs
METOAOM 00paTHOM (PYHKIUHU
4 MopnenupoBaHue Ciiy4alHbIX BEJIMYUH C 4 4 2
TpeOyeMbIM 3aKOHOM paCIIpEICIICHHS
METOJOM MCKJIIOYEHUS
5 MoenupoBaHHe CIIy4aliHOTO BEKTOpa 4 4 2
6 | MonennpoBaHHe CTalMOHAPHOTO CIYy4aliHOTO 4 4 2
mpolecca
CemecTp 6
7 NMuTalinoHHOE MOJIEIMPOBAHME TTPOIIEcca 4 4 3
8 [IpoBeaeHue sKcriepuMenHTa Ha MOJIEIIH. 4 4 4
AHanu3 pe3yabTaToB.
9 [TIpoBepka runoTessl 0 pacnpeaeaeHuu 4 4 4
pE3yIbTATOB KCIIEPUMEHTA.
10 MopennpoBaHue ypaBHEHUS] PETPECCUU 5 5 4
Bcero 34

4.5. KypcoBoe npoeKkTHpoBaHHe/ BEITIOTHEHUE KYPCOBOH pabOTHI

Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs
Buapl caMocTosiTeIbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunubl caMmocTosTeIbHON paboThl M €€ TPYJO0EMKOCTh

Bcero,

Bun camocrosTensHO# paboThI qac

Cemectp 5, yac

Cemectp 6, yac




1 2 3 4

M3yueHne TeopeTUYECKOro MaTepuasia
quciuminHel (TO) 63 33 10
Kypcoroe npoektupoBanue (KII, KP)
Pacuerno-rpaduueckue 3amanus (PI3)
Brimonnenue pedeparta (P)
[ToaroToBka K TeKylemMy KOHTPOJIIO 16 10 6
ycneBaemoctu (TKY)
Jomamnee 3aganue (/J13)
KonTposbHble padoThl 3a0uHUKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 14 9 5
arrecrauuu (ITA)

Bcero: 95 74 21

5. Ilepeuenp yueOHO-METOIUMYECKOTO 00ECTICUCHHMSI

JIISL CAaMOCTOSTEIbHOM pa6OTLI o6yqalo1u1/1xc;1 110 JUCHHUITIIMHE (MOI[}/'J'IIO)

Y4eOHO-MeToAMYECKHE MaTepHalibl s CaMOCTOSTENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B

o.a. 7-11.

6. IlepedeHp neyaTHBIX U 3JEKTPOHHBIX Y4EOHBIX U3/1aHUI
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX yUeOHBIX U3AaHUN ITPUBEIEH B Tabauue 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AaHUN

udp/
URL anpec

bubnuorpaduyeckas ccpuika

Konn4ecTBo 3K3eMILTIpOB B

OnoIIMoTEKE

(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

004.5 H 51

Henames, B. A. fI3p1ku nporpaMMupoBaHus
B MOJICITUPOBAHUH " obpaboTke
unpopmanmu.  MATLAB:  yue6.-metos.
nocobue / B. A. Henames, E. K. I'puropbes.
—CIIb.: T'YAIL 2021. - 117 c.

10

004.5 H51

Henames, B. A. S3piku nporpamMMupOBaHUs
B MOJICTTUPOBAHUU U o0paboTke
uHpopmanuu. C++: yued.-meroa. mocobue /
B. A. Henames, E. K. I'puropses. — CIIO.:
['VAII, 2022. - 107 c.

10

519.12 I
48

Iemera, A.II. Cratuctnueckue MeTOIBI
aHanM3a, MOJCIUPOBaHUS U  00pabOTKH
JIAHHBIX: y4eOHO-METOInYECKOe mocoone / A.
II. IUemera, B. A. Henames, E. K.
I'puropres; — CII16.: 'YAII, 2021. - 94 ¢

10

004 H 51

Henames, B.A. MopenupoBanue U
o0Opabotka curHaiioB B MatLab : yueOHoe
mocobue : B2 u. 4. 1 / B. A. Henames, E. K.
I'puropeer ; — CII6.: TYAIL 2022, 2022. -
181 ¢

10

004 O-53

OCHOBBI MaTEMaTHYECKOT'O MOCITHPOBAHUS
TexHuueckux cucreM [Tekcr] : yueOHOe
nocobue / E. M. Anonuna-Annpuesckas ; C.-

10




[TetepO. roc. YH-T A’POKOCM.

npubopoctpoenust. - CII6. : U3g-Bo
'YAIL2015.-47 c.
004 KomnbroTepHbIe TEXHOIOTUH MOICTIUPOBAHUS 10
H 51 U 0o0paboTKM JaHHBIX : JaOOpaTOPHBIM

npaktukym /  B. A.Henames, E. K.
I'puropseB ; C.-Iletep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankt-IletepOypr
N3n-Bo ['YAIL 2023.- 108 ¢

7. IlepedeHb 37€KTPOHHBIX 00Pa30BaTENILHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHUKATMOHHON ceTn «IHTepHeT»
Ilepeuens JEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JUISI OCBOCHHUS JUCLUUIUIMHBI
npuBe/ieH B Tabsmiie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATENBHBIX 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 3nanue ; M. :

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

bookread2.php?book=774278 | yueb. mocobue / H.I1. CaBenkoBa, O.I". [IpoBopoBa, A.IO.
MoxkuH. — 2-e u3na., ucnp. u gon. — M. : APTAMAK-
MEJIVA : UHO®PA1IM, 2017. — 176 c.

8. IlepeueHr HHPOPMAITMOHHBIX TEXHOJIOTHM
8.1. [lepeuenp nporpaMMHOro oOecreueHHs, HCIOIb3YeMOro MpPHU OCYIECTBICHUH
00pa30BaTENILHOTO MpoIiecca MO AUCLUILIUHE.
[lepeyenp uCoONb3yeMOro MPOrpaMMHOT0 obecrieueHus npejacrasieH B Tadbuue 10.

Ta6muma 10— [TepeyeHs mporpaMMHOTO 00eCIIeYeHuUs

No i/t HauMmenoBanue

1 MATLAB R2016b

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

[TepeueHb UCHOAB3yEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
Tabauie 11.

Ta6mmma 11— ITepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MarepuaabHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOM JUIsl  OCYIIECTBIICHHS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHHUECKOM 0a3bl




No HaumeHnoBanue coctaBHOM yacTu Howmep ayautopun
n/m MaTepUaTbHO-TEXHUYECKON 0a3bl (TIpu HEOOXOAMMOCTH )

JlexuroHHas ayuTOpUs

2 | JIaGopatopusi KOMIIbIOTEPHOTO MOAETHUPOBAHUS b.M. 22-09

10. OuenouHble CpeaCTBA AJIs IPOBEACHUSI IPOMEKYTOYHON aTTecTalun
10.1. CocTtaB OLIEHOYHBIX CpPEIACTBIJIA IIPOBEIEHUS IMPOMEXKYTOYHOW AaTTeCTalluu
00y4Jaromuxcs mo IUCIUILTMHE TTpUBE/IeH B Taommie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOYHOM aTTecTaluu

By npomexyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOMpOCOB K 9K3aMEHY;
OK3aMeHAIMOHHbIE OUJICTEL;
3amaum;

TecTHl.

JuddepenurpoBanHbIil 3a4ET Crnncok BOnpocos;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpHUEB OLEHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH O0y4arolMMuCs MpUMEHseTcs S-0ajuibHasi IIKala OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIIN, KOoTopas IpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCIOIb30BATHCS
100-6annpHas  IIKajJa  MOJAYJBHO-PEUTHMHIOBOM  cHCTeMbl  YHHBEpPCUTETa,  IpaBHIia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETSHUUH

OreHKa KOMITETEHIIUHI

XapaxreprucTtruka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuIpHAs IIKajIa PAKTEp (popmp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHal;

— YBEpEHHO, JIOTHYHO, ITOCJICIOBATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJUTEPATYPHI,
TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKEHUS C MPAKTUUECKOM
JICSATSIIBHOCTBIO HAIPABJICHHUS,

— yMeJi0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJIHO BJIJIC€T CHCTEMON CIIeIMATN3HPOBAHHBIX IIOHITHH.

(OTIIMYHO»
(GauTCHO»

— 00yJaromuics TBEPIO YCBOMJI MPOrPaMMHBINA MaTepHall, TpPaMOTHO U
[0 CYIIEeCTBY MW3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSATEIbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJTaeT BBIBOABI K 00OOIIEHHUS;

— BJIAJCET CUCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSATHIA.

«XOpPOLIOo»
Ga4YTCHO»

— o0yyaromuiicst yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, OMUPasCh Ha 3HAHUS TOJIBKO OCHOBHOM
«yIOBJIETBOPUTENIBHO» | JINTEPATYPHI;

«3aYTEHO» — JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;
— MCIIBITBIBAET 3aTPYJHEHHUS B INPAKTHUECKOM IPUMEHEHUU 3HAHUHN
HaIpaBJICHUS;




OreHKa KOMITETEHLINH

5-OasuIbHAs IIKaIa

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIHI

— c51a00 apryMEeHTUPYET HayuHbIE TTOJI0KEHUS;
— 3aTpynHAETCS B (POPMYITUPOBAHUN BBIBOIOB M 0000IICHHUIA;
— YaCTUYHO BJIa/IEET CUCTEMOM CHELMATN3UPOBAHHBIX TOHATHH.

«HCYIOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHON 4YacTH MPOrPaMMHOTO
MaTepHaa;

— IONTyCKaeT  CYHICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIIPABIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKEHUS;

— He (GOpMYJIHPYET BBIBOJIOB M O00OIICHUH.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MAaTEpUAJIbI.
Bompocs (3agaun) a1 sK3aMeHa IpeicTaBieHbl B Tadauie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne /it [Tepedyens BonmpocoB (3a1a4) s IK3aMeHa Koz
WHJUKAaTOpa

1 [Tonatue momenun u Mmonenuposanusi. O0bekt u npeamer | 11K-4.3.1
MOJICITMPOBAHUSI.

2 Knaccudukanus moaeneil. [1K-4.3.1

3 OcHOBHBIE TapaMETPHI MOJICIIEH. I1K-4.3.2

4 [IpyHIMIIBI TOCTPOEHUS] MOJENIEH. [1K-4.3.2

5 Buapl  3amau  moxmenupoBaHuMs:  mpsmas, oOpartHas, | [1K-4.3.1
HAaCTPOUKHU.

6 OCHOBHBIE 3Talbl MOACIUPOBAHUSI. 11K-4.3.2

7 [Tpunnun KISS npu popmupoBanuu moaenen. 11K-4.3.2

8 [TpoGieMbl MOJETUPOBAHHUSL. [1K-4.3.1

9 Meroa Monre-Kapno u ero npumenenne B kommnbrotepaoM | [1K-4.V.1
MOJEJIUPOBAHUMU.

10 @DaKTOpbl, BIUSIONIME HA TOYHOCTh MeTo1a MoHTe-Kapio. 11K-4.3.2

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

12 OcHoBHble  TpeboBaHMsi K TeHepauuu  paBHomepHo | [IK-4.V.1
pacnpeiesIeHHbIX MCeBAOCTYYaHbIX yrcea Ha DBM.

13 Mertonpl  TreHepauuMM — TMCEBIOCIYYAMHBIX  YHCEI c| ITIK-4.V.1
paBHOMEPHBIM 3aKOHOM PacCHpeIeTICHUsI.

14 Mertoapl reHepalnyy HeNPEPhIBHBIX CITYyYalHbIX BEJIMYHUH. [IK-4.V¥.1

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

16 Ouenka KayecTBa TeHepalnuu Tcepaociaydannbix uucen. | [1K-4.3.2
CraTtucTuyecKue TeCThI.

17 Ouenka KkadyecTBa TeHepaluu TceBaociaydanHbix uwucen. | [1K-4.3.2
I'padmyeckue TeCThI.

18 MoenupoBaHue CIy4aliHbIX BEKTOPOB. 11K-4.3.1

19 Jlate ompeneneHue ciaydailHoro mporecca, peanmmsanuu | [1K-4.3.1
CIIy4aifHOTO TIpoIlecca U CEUCHHs CIY4YailHOTo mpoliecca.

20 Knaccudukanms cirydaitHeix mporieccoB mo Bpemenn u mo | [1K-4.3.2
COCTOSIHUSIM.

21 OCHOBHBIE CTaTUCTUYECKUE XapaKTepucTuku ciydaiHoro | [1K-4.3.2
mporuecca.




22 CranuoHapHbIi CITy4aiHbIN IpoLEeCC. ITIpumep | 1IK-4.V.1
CTAIlMOHAPHOI'0 CIYYalHOT 0 Ipoliecca.

23 Hecrannonaphslii CIIy4alHBIN nporecc. [pumep | 1IK-4.V.1
HECTAIIMOHAPHOTO CIYYaiHOT o Ipoliecca.

24 Nmurtanmonnoe  monenupoBaHue. OcHoBHble mousTus | [1K-4.3.2
MMUTALMOHHOTO MOJEJIMPOBAHHUS.

25 [lonsTue o momenbHoM — BpemeHd.  Mexanusmsbl | [1K-4.3.2
IIPOJBUKEHMSI MOJEJIBHOTO BPEMEHH.

26 MeTomoJIoTHIECKHE TTOIXOJIBI B nmuTanuondoMm | [1K-4.3.2
MOJIEJTUPOBAaHUMU.

27 CoBpeMeHHbIE CpeacTBa MOJICTTUPOBAHMUS (0630p | TIK-4.3.1
IIPOrPaMMHBIX CPEJICTB)

28 [ImannpoBaHue SKCIEPUMEHTA Ha MOJEIIH. 11K-4.3.1

29 To4HOCTB Pe3yJIbTATOB MOJCIUPOBAHUS. [1K-4.B.1

30 OueHKa NOrpelHOCTH PEe3YIbTATOB MOJAEIUPOBAHMSL. [1K-4.B.1

31 Kputepun npoBepku craructudeckux rumnore3. MouHocers | [1K-4.B.1
KpUTEPHUSL.

32 [TocnenoBaTeIbHOCTh MPOBEPKU CTATUCTUYECKUX THIIOTES. [1K-4.B.1

33 Kputepuii Xu-kBaapar. Beioop KoaudecTBa HHTEPBAJIOB. I1K-4.3.2

34 Kputepuit Kosimoropoa-CmupHoBa. 11K-4.3.2

35 Kpurepuii [lanupo-Yuika. I1K-4.3.2

36 ['uOpuaHbIe MOAEIN B UMUTALIMOHHOM MOJICITUPOBAHUHU. [1K-4.3.1

37 Ocobennoctu pazpadotku mporpammuoro ooecneuenus s | [1K-4.B.1
pelleHus 33/1a4 UMUTAMOHHOIO MOJIEIMPOBaHUS.

38 Koppensaunonnsiit ananus. [lkana Yennoxka. I1K-4.V¥.1

39 Koaddunment xoppensiuuu [upcona u Cnupmena [IK-4.V¥.1

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

41 Perpeccuonnsiii ananu3. I[lapHas TMHENHas perpeccusi. I1K-4.B.1

42 Perpeccuonnniii  ananmu3.  MuoxectBeHHass  suHedHas | [1K-4.B.1
perpeccusi.

43 Perpeccuonnsiii ananus. Henunelinast perpeccust. [1K-4.B.1

Bomnpocs! (3agaun) 1 3ayera / nug¢. 3auera npeacraBieHs! B Tadnuue 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / qudd. 3adera
Kon
Ne n/m [Tepeuens BompocoB (3ama4) ans 3a4yeta / qudd. 3auera e ——

1 [lonstne monmenn m mopenupoBanus. O0bekr u npeamer | [1K-4.3.1
MOJIETTUPOBAHUSI.

2 Knaccudukanus mogeneii. I1K-4.3.1

3 OCHOBHBIE TapaMeTPbl MOJEIIECH. 11K-4.3.2

4 [ IpuHIMITBI TOCTPOEHUS MOJIEIIEH. [1K-4.3.2

5 Bunet  3amau momenupoBaHus:  mpsmas, oOpartnas, | [1K-4.3.1
HaCTPOWKH.

6 OCHOBHBIE 3Tanbl MOAECIUPOBAHUS. 11K-4.3.2

7 [Tpuntun KISS npu dhopmupoBannu moienen. 11K-4.3.2

8 [TpoGsieMbl MOJEIUPOBAHMSL. [1K-4.3.1

9 Meton Monte-Kapno u ero npuMmenenue B komnsrotepHoM | I[IK-4.V.1
MOJIETTUPOBAHUH.

10 @DakTopbl, BIUSIONIME HA TOUHOCTh MeToaa MonTe-Kapio. T1IK-4.3.2

11 MonenupoBanue TE€HEepaTopoB CIIy4aitHBIX u | [1IK-4.3.2

HCGBI{OCHy‘IaﬁHBIX YHUCCII.




12 OcHoBHBIe ~ TpeOoBaHuMs K  reHepanuu  paBHomepHo | [1K-4.V.1
pacrnpeiesICHHbIX MCeBAOCTYYalHbIX yncea Ha DBM.

13 Metonel  reHepauMu  nceppociydaiHbix  yucen ¢ | [IK-4.V.1
PaBHOMEPHBIM 3aKOHOM paCIIpe/IeTICHHUSL.

14 Mertozpl reHepai HeNPEPhIBHBIX CIYyYalHbIX BEJIMUYHH. [IK-4.Y.1

15 MeTo/1bl TeHEepaIMU TUCKPETHBIX CIYYalHbIX BEJIWYMH. IIK-4.V.1

16 OreHka KayecTBa TeHepauuM IceBaociaydaneix uucen. | [1K-4.3.2
CratucTuueCcKUe TECTHI.

17 OreHka KayecTBa TIeHepauu IMceBaociaydaHeix uwucen. | [1K-4.3.2
['paduyecKue TeCThI.

18 MoaenupoBaHue ClIydyallHbIX BEKTOPOB. 11K-4.3.1

19 Hate ompenenenue ciyyaiHoro mpouecca, peanuzauuu | [1K-4.3.1
CIIy4aiHOTO Ipolecca U CeYeHHsl CIy4yaifHoro mporecca.

20 Knaccugukanus cmyuyaiiHplx npoueccoB 1o Bpemenu u mno | [1K-4.3.2
COCTOSIHUSIM.

21 OcCHOBHbBIE CTAaTUCTHYECKHE XapakTepuCcTUKH ciydaitHoro | [1K-4.3.2
npolecca.

22 CrauuoHapHbIi CITy4alHbIN rporecc. [pumep | [IK-4.V.1
CTallMOHAPHOIO CIYYaHOTro Mmpouecca.

23 Hecranmonapnsrit CIIy4aHBIN npouecc. [Tpumep | I1K-4.Y.1
HECTALlMOHAPHOT'0 CIIYYaHOTO IpoIiecca.

Ilepeyenp Tem Ui KypCOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHhI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM /sl KYPCOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHHUSI KYPCOBOM paboThI

Ne /11

KYpPCOBOI paboThI

[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHBIM MIaHOM HE IPEYCMOTPEHO

Bonpocsl s mpoBeneHUs MPOMEXYTOYHOH aTTecTalMu B BHJIE
npeJcTaBieHbl B Ta0uie 18.

Tabauna 18 — IlpuMepHbIil nepeyeHb BOIPOCOB JJIsi TECTOB

TCCTUPOBAHUA

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHIUKATOPA

1

IIpounTaiiTe TeKCT U BbIOCPHUTE OUH NPABUJILHBIN OTBET.
BriaenuTs 3 npeasioxkeHHOro NpuMep MaTeMaTHIeCKOW MOJENH?
1. Maker 30anus
2. T'paduk 3aBHCUMOCTH CKOPOCTH OT BpEMEHU
3. ®usnueckuil MasITHUK
4. YpaBHeHHe, OMUCHIBaIONIEE ABUKEHHE TeJla MO/ AelcTBUEeM
CHJIBI TSIZKECTH

I1K-4.3.1

IIpounTaiiTe TEKCT, BbIOEPHUTE NPABUJIbHbIC BADUAHTHI OTBETA U
3aNMIIMTe AapryMeHThI, 000CHOBBIBAIOIIME BIOOP OTBETOB.
BoigenuTe U3 nepeyrciieHHbIX OCHOBHBIE TPEOOBaHUS K
MaTeMaTU4EeCKOU MOJENH.

A. AnexBaTHOCTE

b. YHuBepcaibHOCTH

B. OxoHOMHU4HOCTB

I'. ITpoctoTta

[1K-4.3.1

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.
ComnocraBbTe yuacTok koja Ha s3eike MATLAB ¢ nelictBusimu,

I1K-4.3.1




KOTOPBIC OH BBITIOJIHACT.

K kaxaoi no3uuum B JIeBOM CTOJI01€ NOA0epuTe COOTBETCTBYIOIIYIO

MO3HMIIMIO B IPABOM CTOJ1011€:

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

Kox ga a3e1ke MATLAB Brinmonasemble neicTBUS
A 1. MopenupoBaHue

N =1000 IICEBIOCIYYalHbIX 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

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
IIOMOLIN
MybTUIUTMKATUBHOTO
KOHI'PY3HTHOT'O
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/IOCITYYalHBIX YUCET
C PaBHOMEPHBIM 3aKOHOM
pacmpeneNneHus Ipu
ITOMOUIY JINHEHHOTO
KOHTPY?HTHOTO
reseparopa

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

4. MopnenupoBanue
IICEB/IOCITYYalHBIX YUCET
C PaBHOMEPHBIM 3aKOHOM
pacnpeneneHus npu
IIOMOLIY F€HEPATOPa
®uboHauyu ¢
3anas/ibIBaHuEM

B r

IIpouyuTajiiTe TEKCT M YCTAHOBHUTE MOCJIEA0BATEIbHOCTD.
Pacnonoxure 3Tansl NOCTpOESHHUST MAaTEMaTUYECKON MOJIENIH B

HpaBHHBHOfI IIOCJICJOBATCIIBHOCTH.

I1K-4.3.1




A. Bpi6op u 000cHOBaHME BRIOOpA METOIOB PEILICHHS 3a1a4H.

b. KonuenTyanbHas 1 MaTeMaTu4eckasi IOCTAHOBKA 33Ja4H.

B. Ilouck pemieHus Win peanusanus alroputMa B BUJE MporpaMm
wia OBM.

I'. O6cnenoBanre 00beKTa MOJCIUPOBAHUS U (POPMYITHPOBKA
TEXHUYECKOI'0 33/1aHus Ha Pa3paboTKy MOJIeNH

J1. IIpoBepka aieKBaTHOCTU MOJIEJIN.

E. [IpakTHyeckoe UCroyIb30BaHUE MOJIEIH

K. KauecTBeHHBIN aHAIN3 U IPOBEPKA KOPPEKTHOCTH MOJIEIIH.

3anuiuTe COOTBETCTBYIIYIO NMOC/IeI0BATEIbHOCTh OYKB cJIeBa
HANpaBo

| | | | | | |

IIpounTaiiTe TEKCT M 3aNMIIKUTE Pa3BePHYThIH 000CHOBAHHBIN [1K-4.3.1
OTBeT.
Cpeny OCHOBHBIX IPUHIIMIIOB Pa3pabOTKU MaTeMaTUYECKUX MOieNel
BBIICIISAIOTCA:
- @yHJaMeHTaJIbHbIE 3aKOHBI IPUPO/IBI;
- BapuanuoHHbIe IPUHLIMIIB;
- IIpumeHeHue aHAIOTHI IPY TOCTPOECHUH MOJEIIEH;
- Hepapxuueckuil noaxox K MOJIyYEHUIO MOJEIIEH;
- bnounsnii npuHLHAIL
Onumure KaXabli U3 IPUHLUIIOB.
IIpounTaiiTe TEKCT M BbIOEPUTE OAMH NPABUJIbHbINA OTBET. [1K-4.3.2
BriOpath U3 nepeunciIeHHbIX MaTeMaTHYECKH MakeT,
OpPUEHTHPOBAHHBIN Ha pabOTy ¢ MaTPUIIAMU U YUCIICHHBIMU
BBIYHCIICHUSIMU?
1. MAPLE
2. MATLAB
3. MathCAD
4. MATHEMATICA
IIpounTaiiTe TEKCT, BbIOEPHUTE NPABUJIbHbIC BADUAHTHI OTBETA U [1K-4.3.2
3aNMIINTe APryMeHThI, 000CHOBBIBAIOIIME BBIOOP OTBETOB.
Bri6epuTe 13 npeioKeHHbIX OCHOBHBIE TPEOOBaHUS MPEIbABISEMbIE K
BBIYHUCIIUTENBHBIM aJITOPUTMaM, KaK COCTABIISIOIIEN BEIUNCIUTEIBHOTO
JKCIEPUMEHTA.
A. PeanusyeMocThb
b. Tounocts
B. DddextuBHOCTD
I'. YcroiunBocTh
IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE. I1K-4.3.2

ComnocraBbTe yyacTok koaa Ha s3eike MATLAB ¢ geiictBusimMu,
KOTOPBbIE€ OH BBITOJHSIET.

K kaxnaoi no3uuum B JIeBOM CTOJI01E NOA0epuTe COOTBETCTBYHOIIYIO
MO3HMIIHI0 B IPABOM CTOJI011€:

Kox ga a3e1ke MATLAB Brinmonasemele neicTBUS
A 1. IIpoBenenue
N =1000 rpaduyueckoro Tecra
R = rand(t,1,N) «OIIEHKA SMIUPUYCCKOM




figure() byHKIMN
ecdf(R) pacnpeeneHus»
grid on

b 2. IlpoBenenue
N=1000 rpadu4ecKoro TecTa
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) «OLEHKA 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 HanMCaHUS TPOrPaAMMBI JIJIs1 UMUTALMOHHOTO
MOJIETTUPOBAHUS B IPABUIIbHOM M1OCIIEOBATEIBLHOCTH.

A. Pa3paboTka TEXHUYECKOTO 3a/IaHus.

b. Pa3zpaboTka CTpyKTYpbI IPOrPaMMBI.

B. Hanncanue nmporpaMMHOTO KoJia.

I'. TectupoBaHue IPOrpaMmBel.

3anummTe COOTBETCTBYIOINYIO MOCIEA0BATEILHOCTh OYKB CileBa
HANPaBo

| | | |

[1K-4.3.2
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IIpounTaiiTe TEKCT ¥ 3aNMIINTE PA3BEPHYThIH 000CHOBAHHBbI
OTBeT.

Cpasuute meton bokca-Mrosiepa u nosisipablid MeToa Mapcanbu 1Jist
MOJIETTUPOBAHUS IICEBAOCITYYaiiHBIX YUCIIE C HOPMAJIbHBIM 3aKOHOM
pacmpeneneHus. BeiienuTe uX JOCTOMHCTBA U HETOCTATKH C TOUYKHU
3peHusi IPOrpaMMHON pealln3altH.

[1K-4.3.2

11

IIpounTaiiTe TEKCT M BbIOEPUTE OJAMH NMPABUJIbHBINH OTBET.
Kaxko# kputepuii cornacus MCIOJb3yeTcs IPU CPAaBHEHUH
TEOPETUYECKON INIOTHOCTH BEPOATHOCTH U IMIIMPUUYECKOM

IIK-4.V.1




TUCTOIpPaMMBbI?

1. Kputepuit Konmoroposa-CmupHoBa

2. Kpurepuii xu-kBaapar

3. Kpurepuit CmupnoBa-Kpamepa-hon Muzeca

4. Kpurepuit Koamoroposa

12

IIpouuTaiiTe TeKkcT, BbIOepUTe NPABUIbHbIE BADHAHTHI OTBETa U
3anMIIMTe AapryMeHThl, 000CHOBBIBaIOLIMEe BLIOOP OTBETOB.
Bribepure U3 npennokKeHHbIX BUIbI MOJIETUPOBAHUS, KOTOPbIE

KJIacCU(UIUPYIOTCA KaK HH(OpPMAIIMOHHEIE.

A. MpIciieHHbIE

b. Harypnsie

B. OGpaTHO-WLIIOCTpaTUBHBIE
I'. leckpuntuBHbie

J. AnanoroBslie

IIK-4.V.1
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IIpoyuTajiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
ConoctaBbTe yuyacTok koja Ha a3bike MATLAB c¢ nelictBusimu,

KOTOPBIC OH BBLIIMIOJIHACT.

K kaxnoii no3unum B JIeBOM CTOJI0LE M0A0epuTe COOTBETCTBYIOIIYIO

MO3UIIHUIO B IIPABOM (v X1 (1)1 (K

Kon na s3e1ke MATLAB Brinoaasemeie
JICUCTBUSA
A 1. MopenupoBanue
N =1000 HOPMAJIBHO
m=0 pacmpeeIeHHbIX
sig=1 IICEBIOCITyYalHbIX
R = normrnd(m,sig,[1, N]) YHCell ¢ apaMeTpamMu
figure() m ¥ O, IpU TOMOITA
n =N"(1/3) reHeparopa,
histogram(R,n) OCHOBAHHOTO Ha
grid on LEHTpaIbHOU
npeeIbHON TeopeMe.
IIpoBeneHue
rpaduyeckoro Tecra
«OLIEHKa
AMITUPUYECKON
byHKIMHA
pacnpeiesieHus»
b 2. MoaenvupoBanue
N =1000 HOpPMaJIbHO
m=0 pacrnpeiesIeHHbIX
sig=1 MICEeBAOCTYYalHbIX
R=]] YHCell ¢ TapaMeTpamMu
i=1 m ¥ O, IpHA TOMOLIA
while length(R)<1000 reHeparopa,
x = unifrnd(-1,1,[1,1]) OCHOBaHHOTO Ha
y = unifrnd(-1,1,[1,1]) npeoOpa3oBaHUM
s=x"2+y"2 bokca-Mrosiepa.
if (s>0 && s<1) [TpoBeneHue
R(1) = x/sqrt(s) * sqrt(-2*log(s)) rpaduueckoro Tecra
i=1+1 «OIICHKA
else AMITUPUYECKOMN
continue THCTOTPAMMBD)

[IK-4.Y.1




end

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

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

B 3. MopenupoBanue
N =1000 HOPMAaJIBHO
m=0 pacnpeneneHHbIX
sig=1 IICEeB/I0CTyYaiiHbIX
fori=1:N 4yucen ¢ mapaMeTpaMu

m ¥ O, IPU TOMOIIHU
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
rpaduyueckoro Tecra
«OLIEHKa
OMIIUPUYECKON
byHKIMHA
pacrpeieIeHus»

T 4. MoaenvupoBanue

N =1000 HOpPMAaJbHO

m=0 pacnpe/esIeHHbIX

sig=1 NICEBAOCTYYaHBIX

fori=1:N YHUCes ¢ mapaMeTpaMu

muQ, IIpH IMOMOIIH
0a30Boro remeparopa

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

14

IIpounTaiiTe TEKCT U YCTAHOBUTE MOCJIe10BATEIbHOCTD.
Pacnionoxxure stans! Mmogenuposanus MeronoM MoHnTe-Kapiio B

MPaBUIILHOM MOCIIEIOBATEIHLHOCTH.
A. IlpoBeenne MoeIMpPOBaAHHUS.
b. I'enepanus ncesaocity4aiiHbIX YUCEIL.

B. O6paboTka pe3yabTaToB CTATUCTUYECKUMU METO/IaMHU.
I'. Ilony4yenne mpuOIMKEHHOTO 3HAYEHUSI MOJICITUPYEMON BEIIMIHHEI.
3anuimuTe COOTBETCTBYIONIYIO NOC/IEI0BATEIbLHOCTL OYKB CJIeBa

HaNpaBo

[IK-4.Y.1
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IIpounTaiiTe TEKCT M 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBII
OTBeT.

Pacnmmure mporecc npoBeneHus rpaduyeckoro TecTa «pacnpeaesieHue
Ha IJIOCKOCTHY.

IIK-4.V.1
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IIpouynTaiiTe TeKCT U BbIOCPHUTE OUH NPABUJILHBIH OTBET.
Kakoe u3 yTBepkaeHuit 06 IMUTAITMOHHOM MOJIEIUPOBAHUH HEBEPHO?
[lepeuncnensl yeTbIpe YTBEPKIACHNUS 00 IMUTAIIIOHHOM
MozenupoBanuu. Haiitu ommboyHOe yTBEpkKACHUE.
1. VmuTanuoHHBIE MOJEIHN UCIIONIB3YIOTCS JUISl aHAIN3a CII0KHBIX
CHUCTEM.
2. MmuTanuoHHBIC MOJAE/IH BCera TpedyT aHATUTHYECKOI 0
pelieHust.
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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IIpouurajiite TeKCT, BbIOEPUTE MPABUIbHbIC BADMAHTHI 0TBETA H
3alMIIUTEe APTyMEHThI, 000CHOBBIBAKOIIIHE BHIOOP OTBETOB.
Brigenure 31eMeHTh 0000IIIEHHON MaTEMAaTHIECKON MOIEIIH.

A. MHOX€eCTBO BXOAHBIX JaHHBIX

b. MHOXecTBO BEIXOTHBIX JaHHBIX

B. MHOk€eCTBO BO3MYIIAIOLINX BO3AEHCTBUI

I". MHOkKECTBO MAaTEMAaTHYECKUX ONEepalui

[1K-4.B.1
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IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.

[IpuBenen koxq Ha MATLAB peanusyromuii MoeIMpoOBaHue
[ICEBJIOCIYYalHbIX YUCEN C ONPEACIICHHBIM 3aKOHOM pacIpeeiICHUs
MeToaoM 00patHor (pyHKIHH. COMOCTaBhTE YUACTOK KOJa Ha SI3BIKE
MATLAB ¢ MoaenupyeMbIM 3aKOHOM paclpeesIeHusI.

K ka:knoii no3uinum B JIeBOM CTOJI01LE MOA0epUTe COOTBETCTBYIOIIYIO
NO3UIMIO B IPABOM CTOJI0LE:

Kon ga s3p1ke MATLAB BrimonaseMmele nelicTBUS
A 1. TlceBmocmyuaiiHbie
N =1000; YHCia 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(1))*(b-a)*(b-c));
end

R() =x;

end

b 2. [IceBmocnyuaiinbie
N =1000; YHCIIa C pacipeiesieHueM

r = rand(1,N); Beiibyiia

IIK-4.B.1




a=1;
b=28;
R = a * nthroot((r/(a-r)), b);
B 3. [IceBnocnyuaiinbie
N =1000; YHCIa C JIOT-JIOTUCTUYSCKUM
L=1; 3aKOHOM pacIpeIeICHHs
K=35;
r =rand(1,N);
R = L*(-log(1-r)"(1/K);
r 4. [IceBnocnyuaiinbie
N=1000; YHCJIA C TPEYTOJIbHBIM
sig=2; 3aKOHOM pacIIpeIeIICHUs
r=rand(1, N);
R=[];
R = sig*sqrt(-2*log(1 - 1));
A b B r
19 IIpounTaiiTe TEKCT M YCTAHOBUTE MOCJIe10BATEIbHOCTD. [1K-4.B.1
Pacnionioxxure aTansl NpoBeAEHNs BBIYMCIUTEIBHOIO IIPOLIECCA B
MIPaBWJIbHOM MOCJIE€I0BATEIbHOCTH.
A. IlocTpoeHne MaTeEMaTHUECKON MOJEIIH.
b. CpaBHeHue pe3ynbTaToOB pacyeTOB C JAHHBIMU OIIbITA, YTOUHEHHE
MOJIEIIN.
B. Pa3zpabotka nporpamMmsl 1151 OBM.
I'. Pacuersl Ha OBM
J. Pa3paboTtka MeToa pacuera.
3anummuTe COOTBETCTBYIONIYIO MOC/IEI0BATEIbLHOCTL OYKB CJIeBa
HANpPaBo
| | | | |
20 IIpouynTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHIH 000CHOBAHHBIN IIK-4.B.1
OTBeT.

CUHTE3UpyHTE aIrOPUTM MOJEIMPOBAHHS MCEBAOCTYYANHBIX UHCE C
OKCIIOHCHIUAJIbHBIM 3aKOHOM PACHpPCACICHUA U ITPONU3BOJIbHBIM
napametpoM A. III0THOCTB pacrpeeneH s SKCIOHEHIINATLHOTO 3aKOHA
3afaercs dyHkumeit fix) = he ™.

[Ipumedanue: cucTeMa OLEHUBAHUS TECTOBBIX 3a/IaHHIA.

OLIeHKA TECTOBBIX 3aaHNI

XapakTepycTHKa 3aJaHui
OaJUIbHAS IIKAIA paKTep Al

ITonHOE coBIageHNEe ¢ BEPHBIM
OTBETOM OlLlcHMBaeTcsa 1 6ayuioM /
HEBEPHBIN OTBET UJIU €TI0
otcytcTBHe — () 0auIoB.

1 Tum)

3aaHne KOMOMHUPOBAHHOT'O TUIA C BELIOOPOM OJTHOT'O
BEPHOT'0 OTBETA U3 YETHIPEX NPEJIOKEHHBIX U
000CHOBaHHEM BbIOOPA CUMTAETCS BEPHBIM, €CIIN
NPaBUJIBHO YKa3aHa IiQpa v NPUBEICHbI KOHKPETHbIC




OI1leHKa TECTOBBIX 3aIaHUI
OayUIbHAs IIKaIa

XapakTeprcTUKa 3aaHUi

apryMeHTbI, HCII0JIb3yeMble NPU BBIOOpE OTBETA.

3aaHue ¢ BHIOOPOM OJHOTO BEPHOI'O OTBETA U3 YEThIpEX
MIPEUIOKEHHBIX CYMTACTCS BEPHBIM, €CJIN TIPABUIIBHO
ykazaHa uugpa

ITonHOE coBIaieHNE C BEPHBIM
OTBETOM OLIEHUBAeTCs 1 OayioM,
€CJIM JIOMYIICHBI OITUOKH WM OTBET
orcyrcTByeT 0 OaJlIoB.

2 THm)

3amaHre  KOMOMHHMPOBAHHOTO THIA C  BBIOOPOM
HECKOJIbKUX BapHaHTOB OTBETa U3 NPEJIOKEHHBIX U
pa3BepHYTHIM  OOOCHOBaHHMEM  BblOOpa  CUMTaeTcs

BEPHBIM, €CJIM IPABUIIBHO YKa3aHbl HUPPHI U
NMPUBCACHBI KOHKPCTHBIC apIryMCHTbBI, UCIIOJIb3YCMBIC IIPU
BbIOOpE OTBETOB.

3amanue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
W3 YEeTBhIpEX MPEJIOKEHHBIX CUUTAETCS BEPHBIM, €CIIH
MIPaBUJIILHO YKa3aHbI ITUGPBI

«[TomHOE cCOBMameHHEe C BEPHBIM
OTBETOM OIleHHBaeTcss 1 OajioM,
HEBEPHBIN OTBET U €ero
orcyTcTBHe - 0 GanmoBy»

3 Tun) 3agaHue 3aKpPHITOTO TUNA HA YCTAHOBJIEHHE
COOTBETCTBUS CUUTAETCS] BEPHBIM, €CIIM YCTAaHOBJIEHBI BCE
COOTBETCTBHUS (IIO3ULMU U3 OJHOIO CTOJOLA BEPHO
COIIOCTABJIEHBI C O3ULUSAMH JIPYrOro cToyona

«ITonHOE coBMaIeHUE C BEPHBIM
OTBETOM OILICHHUBaeTcs 1 Gaiom,
€CJIM JOITYIICHBI OHH/I6KI/I HJIN OTBET
oTcyTcTBYeT — () 6ammoB.»

4 Ttun) 3agaHue 3aKpLITOrO THUIIA HA YCTAaHOBJICHHE
OCJIEIOBATEIILHOCTH cuuTaercs BEPHBIM, eciu
MPaBUIILHO YKa3aHa BCS TOCIE0BATEIIHLHOCTD IIUPP.

«IIpaBUJIbHBIN OTBET 3a 3aJlaHUE
OlLIEHHBaeTca B 3 0Oajia, ecliu
JIOTTYIIIeHa OJTHA OIIHOKa \
HETOYHOCTH \ OTBET MPABWIBHEIH,
HO He TMOJHBIN - 1 6amni, eciau
JonyiieHo 6osee 1 ommOKu \ OTBET
HEIPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6annoBy.

5 Tun) 3agaHue OTKPHITOTO THNA C Pa3BEPHYTHIM
OTBETOM CYMTAETCSl BEPHBIM, €CIM OTBET COBIAJAET C
STaJIOHHBIM IO COJIEPIKAHUIO U MTOJIHOTE.

HCpC‘-ICHL TEM KOHTPOJIbHBIX pa60T IO AHUCIUIIIINHE o6yqa}01u14xcs{ 3a04HOI (I)OpMLI

00y4eHus1, IPEICTaBIICHBI B TAOJIUIIE

19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No i/t

[IepeueHb KOHTPOJIbHBIX pabOT

He nperycmoTpeHo

10.4. Meroanuyeckue
WHIMKATOPOB, XapaKTEPHU3YIOIINX
JIOKAJIbHBIX HOPMATHUBHBIX aKTax

MaTCpuraJibl,

ONPEACNSIOIINE  NPOLEAYpPbl  OLICHUBAHUSA
sTanbl  (HOPMUPOBAHUS KOMIIETEHIIMH, COJEpKATCS B
I'VAII, pernaMeHTHpYIOUIMX TOPSJIOK M MPOLEAypY

MPOBEJCHUS TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalluy 00y4arouuxcs

I'VAIL

11.

MeTtoanueckue YKa3aHus I 06y11a101111/1xc51 10 OCBOCHHUIO JHUCIIUIIIIMHBI

11.1. Meronnyeckue ykKa3aHus s OOy4yaroOUMXCSd IO OCBOCHHUIO JIEKIIMOHHOIO

MaTepHraJia.




OcCHOBHOE Ha3HAauY€HHUE JICKIIMOHHOTO MaTepuaja — JOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKoe M sSCHOE HU3JIoKeHHe ydeOHoro marepuana. Ha3HaueHune COBpPEMEHHOHM JEKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OPMAIUIO 1O TEME, a B OCBOCHHH
byHIaMEHTaIbHBIX MpoOJeM JUCHMIUIMHBL, METOJOB HAy4YHOrO T[IO3HAHUS, HOBEHIINX
JOCTIKEHUH HAaydyHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAET METOJOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaMOHHYI0 (GyHKUUHU. JIeKius pacKpbpIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oOnactu 3HaHMS, €€ TpOOJEeMBbI, JaeT LEIbHOE MPEICTABICHHE O IUCIUIUIMHE,
MOKa3bIBAaCT B3aUMOCBS3b C APYTUMU AUCHUTIIIMHAMH.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUHU O0YUYAIONTUMHUCS JISKIIMOHHOTO MaTepHaa;

— TIOJIyYEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONpPEIEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TOJy4Y€HUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE MNpPO(EeCcCHOHAIBHO-/IEIOBBIX  KAayecTB, JIOOBU K  NpeaMeTy U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHHE HEOOXOAMMOTO UHTEPECA, HEOOXOIUMOTO JJISI CAMOCTOSITEILHON pabOTHI;

— TIOJy4YeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHUS HAYKM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKalIIne TObL;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepualn (BBIACISTH TJIaBHBIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

—  TOJy4YeHUE TOYHOTO TOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MIOHSATHH.

JlekuMOHHBIN MaTepual MOXET COMPOBOXKIATHCS JIEMOHCTpalUMell ClaioB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 MarTepuaja MpU MPOBEACHUM KOPOTKHX JUCKyCcCUU 00
OCOOCHHOCTSIX MPUMEHEHHSI OTAEIBHBIX TEMATHK 110 JUCLUHUIUIHHE.

CrpyKTypa npeaocTaBiaeHus JEKIIMOHHOTO MaTepHraa:

— H3yueHue TeopeTHUECKHUX BOMPOCOB, CBSA3AHHBIX C pACCMaTPUBAEMON TEMOM;

— Omnuca"ue METOJIOB U AJITOPUTMOB, MPUMEHAEMBIX MIPU MOJICTUPOBAHUU TTPOIIECCOB
1 00BEKTOB;

— JleMoHCTpalus NpUMEPOB pean3alii OMUCAHHBIX paHEee alrOpPUTMOB

— OOo0eHue U3M0)KEHHOT0 MaTepuaa

— OTBeThl Ha BO3HUKAIOIINE BOMPOCHI 10 TEME JIEKIUH.

11.2. Meroauueckue yka3aHus A OOy4aroIMXCS IO BBINOJIHEHUIO JIaOOPAaTOPHBIX
pabor.

B xozme BbImonHEHMs 1a0OpaTOpHBIX paboT oOyyaromMics JOJDKEH YIIyOuTh H
3aKpENUTh 3HaHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOMU
SKCHEPUMEHTa B COOTBETCTBUM C KBaJIM(UKAMOHHOW XapaKTepUCTUKOW oOyuaromerocs.
Brimonnenue n1abopaTOpPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBbHO-TIPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATH.

BrimonHenue 51abopaTopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YYEeHUS JUCLUIUIMHBI, ONpenesiseMol Yy4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIuM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— T[pHOOpeTeHHe HAaBBIKOB HCCIIEJAOBAHHUS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHON JUCIUIUINHBI;

— 3aKpeIuvIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHUECKUX 3HAaHUM, MOJYyYEHHBIX Ha
JCKIHSIX;

— TOJlydeHHe HOBOW MH(OPMAIUH 110 U3y4aeMOH JUCIUIUINHE;

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOW  paboTel ¢ Ja0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3amanue U TpeboBaHUs K TPOBEICHUIO JIA00PATOPHBIX PaboT

Bapuant 3amanus mo Kaxmol mabopaTopHO paboTe OOydYaromIMiics IMojydaeT B
COOTBETCTBUU C HOMEpoM B cmucke rpynmbl. [lepen mpoBeneHuem nabopaTopHOil paboOTHI
oOyuJarornieMycs ClieyeT BHUMATEIbHO O3HAKOMHUTBCS C METOJUYECKAMH yKa3aHUSMH TI0 €e
BBHITIOJTHEHHIO. B COOTBETCTBHHU C 3ajaHUEM O00yYaIONIUIACS JOKEH TOATOTOBUTH HEOOXOIUMbBIC
JAHHBIC, TIOJIYYHTh OT TMPENoAaBaTeNisi JONYCK K BBINOJHEHHIO J1a0OpaTOpHOH paboTHI,
BBHITIOJTHUTHh YKA3aHHYIO IOCJICIOBATEILHOCTD JCUCTBUM, IMONYYUTh TpeOyeMble pe3yNIbTaThl,
0(hOPMHTH | 3AIUTUTH OTUYET 10 JaOopaTOpHOH padboTe

Crpykrypa u opma oTyera o 1abopaTopHOM padboTe

Otduer o mabopaTopHOW paboTe MODKEH BKIIOYATh B Ce0si: TUTYJBHBIA JIHCT,
(GOpMYJIHPOBKY 3alaHUs, TEOPETUYCCKUE IOJIOKEHHS, HCIIOJIb3yeMble TPU BBITIOJHCHUU
1abopaTopHOil paboTHI, OMHMCAHUE TMPOLECCa BBHIMOIHEHUS JTaOOpaTOpHOM pabOTHl U B ciyyae
POTPaAMMHOM peau3aliy — KO IPOrPaMMBbI, TOJTyYEHHBIC PE3YIbTaThl U BBIBOJIBI.

TpeGoBanus k 0hopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

[To xaxmoit abopaTopHOl pabOTE BBHIMONHSICTCS OTACIBHBIA OTYET. TUTYIBHBINA JHCT
obopmIIieTcss B COOTBETCTBUHU ¢ I1absoHOM (oOpasmom) mpuBeacHHbIM Ha caiite ['VAII
(www.guap.ru) B pazaene «CekTop HOpMaTUBHOUN NTOKyMEHTAIUW». TeKCTOBbIC U Tpaduyeckue
Marepuanbl oQOpPMIISIOTCS B COOTBETCTBUU ¢ AciicTBytonuMu ['OCTamu u TpeGoBaHUAMH,
npuBeaeHHbIMU  Ha caiite T'YAIl (www.guap.ru) B pasnene «CekTop HOpPMaTUBHOU
JIOKYMEHTALIUN.

11.3. Metoauyeckue yka3aHus Uil 0OYUYaIOIIUXCS M0 TMPOXOKJIECHUIO CaMOCTOSTEIIHLHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHON pabOThI, O0YUYaOIIUICS BBIMOJHSAET paboTy MO
3aJIaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMPEMNoaBaTelisi, HO 0e3 ero HemocpeCTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04HOM ¢GopMe OOy4eHHS, CaMOCTOSATENbHAass paboTa MOXKET
BKJTFOYATh B CE0s1 KOHTPOJIBHYIO PaboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSTENBHON paboThl, Y oOyuaromierocss (Gpopmupyercs
1esaecoo0pa3Hoe MmiaHupoBaHue pabodyero BpeMeHu, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUUd MPUOOpPETaeMbIX 3HAHUM, 00ecrevYrBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYCHHS, IOMOTAaeT IOJYyYUTh HABBIKA TOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MeroaudyeckuMu ~ MaTepHalaMH,  HAMpaBSIOMIUMH  CaMOCTOSITEIBHYIO — paboTy
00yJarOIIUXCASBISIOTCS:

—  y4eOHO-METOJUYECKHI MaTepHal Mo JUCIHUILINHE;

— METOJIUYECKHE YKa3aHWsI 10 BHIMOJTHEHHIO KOHTPOJIBHBIX PabOT (U1 00yYarommxcs
0 3a09HOU (hopMe OOyUEHHS).

11.4. Meroauuecknue ykazaHusi JUIsi OOydYarOUIMXCSl IO MPOXOXKJIEHHIO TEKYILEero
KOHTPOJIA yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IPELYyCMaTpPUBACT KOHTPOJIb KadecTBa 3HAHMU
00y4aromuxcs, OCYLECTBIAEMOrO B TEYEHUE CEMECTpPa C LEJIbI0 OLEHMBAHUSA XOJa OCBOCHUS
JUCLUIUINHBI.

MeTtonom npoBeieH s TEKYIIETO KOHTPOJIS SBIISIETCS 3allUTa BCEX JTa00OPaTOPHBIX padoT
c cobOmofeHueM rpaguka, yCTaHOBJIEHHOIO B Hayaje cemectpa. Ilpu HapymieHun cpokoB
OTYETHOCTH oOOydarommiicss Tepsier Oamnsl w3 HaOpaHHOW BO BpeMs  IPOBEACHUS
IPOMEXYTOUHOW arTecTali cyMMbl. OOydaromMiCs MOXET TMOJIyYUTh JOMOJIHUTENIbHBIE
BOIIPOCHI 110 TEMAaM, 32 KOTOPBIE OH HE OTYUTAJICSA B paMKaX TEKYILEro KOHTPOJIA.



11.5. Meronudeckue yka3aHus JUisi OOyYarOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOYHOU
aTTECTALINN.

[IpomexxyTounass  arrectanusi ~ OOydyalOHIMXCSl  MpPEIyCMaTpUBAcT  OLIGHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMma OLEHKM 3HAHHWH, MOJYyYEHHBIX OOydYaloUIMMcs B IpOILEcce
U3y4YeHHs] BCeH NUCLUIUIMHBI WIM €€ YaCTH, HaBbIKOB CaMOCTOATEIBHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul PELIeHMs] NPAKTUYECKUX 3ajad. DK3aMeH, KaK IpaBWJIO, MPOBOJIUTCS B
IIEPUOJ, DK3aMCHALIMOHHOW CECCHMM W 3aBEpIUAETCS AaTTECTALMOHHOM OLICHKOM «OTIMYHOY,
«XOPOILIOY, «YIOBIETBOPUTEIIBHOY, «HEYIOBIECTBOPUTEIILHOY.

— nuddepeHIUpOBaHHbIM 3a4eT — 23TO (opMa OLEHKM 3HAHUHM, TOITYYEHHBIX
00yyaromuMcs IpU U3YYEHUHU JUCLMILIMHBI, IPU BBIIOJIHEHUH KyPCOBBIX IIPOEKTOB, KypCOBBIX
paboT, HAYYHO-HUCCIIEIOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAMOHHON OLIEHKOM
«OTJIIMYHO», «XOPOILIO», «yIOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEIILHON.

Cucrema OLIEHOK IpU IPOBEIEHUU IPOMEKYTOYHON AaTTeCTAlluU OCYILIECTBIISIETCS B
cooTBeTCTBUM C TpeboBaHusMU [losnokeHnit «O TekylmieM KOHTpOJE YCIEBAEMOCTH U
OPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcss MO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBON CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y Ally.



Jluct BHECEHUS! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIMHBL

JlaTta BHECeHUs
H3MEHEHUH U
IOIIOJTHEHUH.

IToxmuces BHeEcHIETO
W3MEHEHMUS

CopepskaHue U3BMEHEHHUI U JOTIOTHEHHM

Jara u Ne

MPOTOKOJIA
3aceiaHus
Kadepol

IToamnuce
3aB.
Kadeapoit




