MUHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA30BAHUS POCCUMCKOM
OEJIEPAIIUU
(enepabHOE roCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKACHHE BBICIICTO
06pasoBaHHs
"CAHKT-IIETEPBYPI'CKUI I'OCY IAPCTBEHHBI YHUBEPCUTET
ADPOKOCMHYECKOI'O IIPUBOPOCTPOEHHUSA"

Kadenpa Ne 44

YTBEPXJIAIO

PykoBoauTens 06pa3oBaTe/ibHOM MPOrpaMMBL

CTapIIMi MMpernoaBarelib

Jlucr cornacoBanus paGodeii MPOrpaMMBbl THCIMILTHHBL

Iporpammy cocraBui (a)

L,
CT. HpeIL. «17» ¢pespans 2025 r E.K. I'puropseB
(MODKHOCTS, y4. CTeneHb, 3BaHHE) (nonnuce, nara) (uHAUManbl, haMITHA)

IMporpamMma ono6peHa Ha 3aceanuu Kapenpsr Ne 44
«17» ¢espans 2025 r, mpotokon Ne 6-24/25

3asexyronmii kadenpoi Ne 44

JLT.H.,1ipod. M.B. Ceprees

(AODKHOCTB, 4. CTETICHB, IBAHHE)

JI.B. Kyprsaauk

(yu. creneHs, 3BauHue) (unnumansl, Gamuius)

A.A. ®omeHkoBa

(noamuce)

«17» ¢pespama 2025 r

PABOYASI ITPOI'PAMMA JIMCLIMTUUTMHBI

«MoenMpoBaHue)
(HaumeHOBaHHE AHCLMILTHHBI)

Ko Hanpas/ieHus NOATOTOBKH/ 09.03.01

CICIHAIIBHOCTH

HawumenoBanue HarpaBJICHHAA
[OATOTOBKH/ CHIEIUATbHOCTH

Undopmarnka i BHIMHCIHTEIBHAA TEXHAKA

HanmenoBanue
KoMIBIOTEpHBIE TEXHONOTHH, CHCTEMBI U CETH
HaNpaBJICHHOCTH
®dopma 06y4eHHA 3a04Has
lonx npuema 2025

Cankr-ITerep6ypr — 2025

(noanucek, nara) (uHuumansl, pamunmns)




AnHoTtanus

Hucuunnuna «MopaenupoBaHue» BXOAMT B 00pa30BaTeIbHYIO MPOTpamMMy BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakajgaBpuaTa IO HANpPaBICHUIO IOATOTOBKH/ CHEIMAIbHOCTH
09.03.01 «Mudopmarrka U BBIYMUCIUTEIbHAS TEXHUKA» HAmpaBlIeHHOCTH «KoMIbroTepHbIC
TEXHOJIOTUH, CUCTEMBI U ceTn». JlucrumnuHa peanusyercs kadeapoit «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 MaTE€MaTHYECKUX MOJEJIEH U UX peain3alliel B NAKETaX YUCIEHHOTO, CTPYKTYPHOIO
Y CUMBOJIBHOTO MOJICJINPOBAHMUS.

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

[IporpamMMoit AUCHUIUIMHBI HPETYCMOTPEHBI CIEAYIOIME BUAbl KOHTPOJIA: TEKYLIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCTalMs B (hOpMe IK3aMEHa.

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

SI3bIK 00yUYEHUS 110 AUCIUIUIMHE «PYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUCHUS MO TUCITUTLINHE

1.1. Ienu npenoiaBaHus TUCIUTIIIAHBI

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

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

1.3. TlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHSI IO TUCIUILINHE, COOTHECCHHBIX 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 ¥ HHIUKATOPOB UX JIOCTHKEHUS

Kon n
Kareropus (rpynna) Kon n HanMeHoBaHMe UHIUKATOPA JOCTUKEHUS
HAaUMEHOBaHUE
KOMITETCHITH KOMITETCHITHT
KOMIIETCHIIMHI
[1K-4.3.1 3HaTh NPUHLMIIBI TOCTPOCHUS U BUJIbI
ApXHUTEKTYPBI IPOTPAMMHOTO 00eCTICUeHUS
[1K-4.3.2 3HaTh METO/IbI U CPEACTBA
[1K-4 Criocoben MPOEKTHUPOBAHUS IPOTPAMMHOTO 00ecTeueHUs
[IpodeccnonabHbIe | MPOSKTUPOBATH [1K-4.Y.1 yMeTh UCIIOIB30BaTh CYIIECTBYIOIIUE
KOMITETCHIIUH MIPOrpaMMHOE TUIIOBBIC PEIICHUS U MIA0JIOHBI TPOSKTUPOBAHHUS
obecrieyeHue MIPOrpaMMHOTO oOecreueHus
I1K-4.B.1 BnaseTh HaBbIKaMU POEKTUPOBAHUS
CTPYKTYp AAaHHBIX, 623 TaHHBIX, TPOTPAMMHBIX
uHTEepdeiicoB

2. Mecro aucuumnnsl B cTpykrype OI1

JucnurnauHa MoKeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIOIUMHUCS
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 10 TUCIUILIMHE (M paclpeieseHne 3TOH TPYJ0eMKOCTH IO 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 npakmuueckoii n0020MoBKU 16 8 8
Ayoumopnsie 3auamus, BCETo 4ac. 30 14 16
B TOM YHCJIE:

nekruu (JI), (gac) 14 6 8

npaktudeckne/cemuHapckue 3aaarus  (113),

(uac)

nabopartopsbie paboTsl (JIP), (vac) 16 8 8

KypcoBoii npoekt (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 9 9
Camocmosamenvnas padoma, Bcero (4ac) 177 85 92
Buo npomesicymounoin ammecmayuu: 3a4er, OK3., Hudd. 3au.
mudd. 3ager, sk3amen (3auer, Hdudd. 3au, | dudd. OK3.
OK3.%%*) 3au.

*% o
[IprMeuaHue: — kaHIUAATCKHIN SK3aMeH

4. CopepxaHue JUCUUIUINHBI
4.1. Pacnpenenenne TpyI0€MKOCTH TUCHUTIIMHBI 110 pa3eiaM v BUAAM 3aHATHM.
Paznensbl, TeMBbl AUCHUILTUHBI U UX TPYAOEMKOCTh IPUBEEHBI B TabmuIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

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

Pazgen 1. Benenue B MmogennpoBaHue.
MareMaTuyeckue npearnoCchbIKi CO3qaHus 2 2 35
AMHUTAIMOHHBIX MOJICIICH.

Pazznen 2. MoaenupoBaHue cirydaiiHbIX (JaKTOpOB 4 6 50

Hroro B cemectpe: 6 8 85
Cemectp 6

Paznen 3. IMuTanimoHHOE MOACTUPOBAHHE 4 4 46

Paznien 4. DxcriepuMeHT Ha MOAETTH 4 4 46

Hroro B cemectpe: 8 8 92

Hroro 14 0 16 0 177

[IpakThueckass MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4JalIMMHUCA  ONpEAENeHHBIX  TPYIOBBIX  (PyHKIMHA,  CBSI3aHHBIX C  Oy;aymien
npodeCCHOHATIBHOM 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 TEOPUH  MOACITUPOBAHHUS

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 0O0beKTOB 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,
MoTy4YeHHBIX MeTosioM 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 XapakTepucTtuku. KoBapuanus u kodpdunueHt
Koppersiui.  MoJenupoBaHUEe — CIydyalHBIX  BEJIMYUH  C
TpeOyemMbIM 3aKOHOM pacrpeaeeHus. [Tomyuenue
NceBAOCIyYaiHbIX uyncen Ha OBM. ['eHepaTopbl cllydalHbBIX
nocyenoBareapbHOCTel.  Meroasl  TeHepaluu  JUCKPETHBIX
CIy4YalHBIX BEJIMYMH. MeTOoapl TeHepalud HEeNPEepPhIBHBIX
cinydaiiHbIX BeauuuH. OIleHKa KauyecTBa T'€HepaluM ClIydaiHbIX

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

Tema 2.2. BBeneHnue B TeOputo 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 cirydaitHOTO Oy KIaHus.
[Ipouecchl  aBTOperpeccMM M CKOJIB3SIIETO  CPENHETO.
CranuoHapHblie cIyJaiiHble MPOLECCHI. OcobenHoctH
MOJIETTUPOBAHUS CIIy4alHbIX ITPOLIECCOB.

Cemectp 6

Tema 3.1. OcHOBHBIE NOHATHI WMHUTAIMOHHOW MOJENH.
VYcerpoiictBo. 3asBka. Ouepens. CoObitue. PabGora Ilpouecc.
CucremHoe BpeMmda. 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 O00ECIeUYEeHUs] MOJEICH.
MaremaTnueckoe (mporpaMmMHoe) o0ecriedeHre MOAEIUPOBaHNUS.
BepositHocTHRIE MeTonbl. OnucaHue o0sacTeil NpUMEHEHUs
Pa3IMYHBIX CIIOCOOOB OMHMCaHMA. ATapaTypHOe OOECIICUCHHE
MoaenupoBanusi. OBM, certu, cucrembl. HHTepakTHBHBIE
PEXKUMBI TPU MOJICTUPOBAHUM CIOXKHBIX cHCTEM. CHUCTEMBI
yesoBeK-MalnHa. TepmuHanbHble ycTpoiicTBa. I[Iporpammuoe
o0ecrieueHre HWHTEPAKTHBHBIX PEXHUMOB. BpIOOp 31eMeHTOB
monenu. Bpibop s3pika  omucanusa wmozenu. Iloctpoenue
OTHOIICHUN MEXIy 3JIEMEHTaMH MOJIeH. BhIsiBIeHHEe 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 MOJETUpOBaHus ¢ noMmollsio nmaketoB MATLAB u
GNU Octave. Ananu3 pe3yJbTaTOB MOJEITHUPOBAHUS C TTOMOIIBIO

Python.

4 Tema 4.1. OneHka TOYHOCTH PE3YJbTATOB JKCIEPUMEHTA Ha
Mozaenud. TOUYHOCTh pe3yslbTaToB MozenupoBaHusd. [lonsitue
MOTPEITHOCTH pe3yabTaTOB MOJEIMPOBAHUS. 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

oTJazKa POrpaMMBlI. Onenka MO/JICJINPOBAHMUSL.
JIOKyMEHTHPOBAaHUE U COITPOBOXKAECHNUE MOJIETIH.

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

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

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

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb




N3 anx No
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyroeMKOCTb, |MPaKTUYECKOM |pasnena
n/m 3aHATHI 3aHATUN (dac) MOJATOTOBKH, | JUCIIMII
(uac) JIMHBI
VY4eOHBIM IJIAHOM HE PEIYCMOTPEHO
|
Bcero
4.4. JlaGopaTopHbIC 3aHATUS
Tewmbl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb IPUBEACHBI B Ta0IMIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJO0EMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTopHbsIx padboT TpynOCMKOCTS, | IPAKTHUCCKOH | pasiea
/1 (dac) MOJATOTOBKH, | IMCIIHAI
(gac) JIMHBI
Cemectp 5
1 | MonenupoBaHue paBHOMEPHOTO 2 2 1
pacnpeeneHus
2 | MonenupoBaHue HOPMaJIbLHOTO 2 2 2
pacnpeeneHus
3 | MonenupoBaHue ciiy4yailHbIX BEJIMYUH C 2 2 2
TpeOyeMbIM 3aKOHOM pacIipeieIeHUs
METOZOM 00paTHON QPYHKIUH
4 | MonenupoBaHue Cilly4aiiHbIX BEJIMYHH C 2 2 2
TpeOyeMBbIM 3aKOHOM pacIipeieIeHUs
METOJOM UCKJIIOYEHUS
Cemectp 6
5 | MmuTanmoHHOE MOJEIMPOBAHUE MpoIiecca 2 2 3
6 | [IpoBeneHne HSKCIEpUMEHTa HAa  MOJIEIIH. 2 2 4
AHanu3 pe3yabpTaToB.
7 | IlpoBepka THUNOTE3bI O pacHpeacieHUun 2 2 4
PE3yJIbTaTOB SKCIEPUMEHTA.
8 | MoaenupoBaHue ypaBHEHUSI PErpPeCcCUu 2 2 4
Bcero 16

4.5. KypcoBoe npoekTupoBaHue/ BHITTOJHEHUE KypPCOBON PabOThI

Y4eOHBIM MIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunasl camocTosTensHON pabOTHI U €€ TPYA0eMKOCTh PUBEIEHBI B Ta0nuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYI0EMKOCTh

o Bcero
Bua camocrositensHOM paboTh ac i Cemectp 5, gac CemecTp 6, uac
1 2 3 4
N3yuenune TeopeTuuecKkoro Marepuaia 11 57 64
nuctumuabl (TO)




Kypcosoe npoekrupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO 16 2 2
ycneBaemoctu (TKVY)
Homamnee 3aganue ([13)
KoHnTtposbabie paboTsl 3a0uHuKOB (KP3) 20 10 10
IToaroroBka K mMpoMeXyTOYHOU 20 10 10
arrectaruu (I1A)

Beero: | 177 85 92

5. IlepeueHb yueOHO-METOANMUECKOTO 0O0ECIICUeHUS

JUISL CAMOCTOSTENIEHOW PabOThI 00yUYaIOMIMXCS [0 TUCIUIUTMHE (MOJIYIIIO)

yqe6H0-MCTOI[I/ILIeCKI/IC MaTr€puaibl I CaMOCTOSATEIbHOM pa6OTbI O6yLIaIOH_II/IXC$I YKa3aHbl B

o 7-11.

6. IlepeueHb neYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUN
[lepeueHnpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHU NTpUBEIEH B TaOIuLE 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX M3AaHUHN

Mudp/
URL anpec

bubnmorpaduyeckas ccpuika

KosmidecTBo 5K3eMILIIPOB B
ouobIIMoTEKE

(KpOoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

004.5 H 51

Henames, B. A. fI3piku nmporpammupoBaHus
B MOJIETTUPOBAHUU U o0OpaboTke
unpopmaruu.  MATLAB:  yue0.-meTog.
nocobue / B. A. Henames, E. K. I'puropses.
—CII6.: I'YAIL 2021. - 117 c.

10

004.5 H 51

Henames, B. A. f3p1ku nporpaMMupoBaHus
B MOJIETUPOBAaHUH U o0paboTke
uHpopmanuu. C++: yueb.-merona. mocodue /
B. A. Henames, E. K. I'puropses. — CIIO.:
I'VAIL 2022. - 107 c.

10

519.12 I
48

Ienmera, A.I. Craructuyeckue METOIbI
aHalM3a, MOJAETUPOBaHUS U  00pabOTKH
JAHHBIX: y4eOHO-MeToInuecKkoe nocodue / A.
II. Illemera, B. A. Henmamen, E. K.
I'puropses; — CI10.: 'VAIL 2021.-94 ¢

10

004 H 51

Henames, B.A. MopennpoBanue u
oOpaboTtka curHaigoB B MatlLab : yueGHOe
nmocobue : B 2 4. u. 1 / B. A. Henames, E. K.
I'puropeer ; — CII6.: TYAIL 2022, 2022. -
181 ¢

10

004 O-53

OCHOBBI MaTEMaTHYECKOTO MOJICITHPOBAHUS
TexHudeckux cucrteM [Tekcrt] : ydeOHOE
nocobue / E. M. Anoauna-Anapuesckas ; C.-
[Terepo. roc. YH-T a’POKOCM.
npubopoctpoenus. - CII6. : WM3a-Bo
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I'VAIL2015. - 47 c.

004 KoMnbroTepHble TEXHOIOITMU MOIEINPOBAHUS 10
H 51 u 00pabOTKM JaHHBIX : JIAOOpPaTOPHBIN
mpaktukym / B. A.Henames, E. K.
I'puropses ; C.-Iletep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Canxt-IletepOypr
Wzn-so I'YAIL 2023. - 108 ¢

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuenn AJIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOpPMaLILOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOEHHUS JUCLHUIUIMHBI
npuBesieH B Tabmuie 9.

Tabmuna 9 — IlepedyeHp DSIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue
http://znanium.com/bookread2. | MaremaTrueckoe MOJETMPOBAHIE TEXHUIECKUX CUCTEM :
php?book=773106 yuebnuk / B.I1. Tapacuk. — Munck : HoBoe 3Hanue ; M. :
HNH®PA-M, 2017. — 592 ¢
http://znanium.com/ YwucneHHble METOBI B MATEMATHUYECKOM MOJICTUPOBAHHH:

bookread2.php?book=774278 | yue6. mocoodue / H.II. CaBenkona, O.I". IIpoBopoga, A.1O.
MoxkuH. — 2-e u3n., ucnp. u gon. — M. : APTAMAK-
MEJIUA : UHOPAIM, 2017. — 176 c.

8. IlepeueHb MHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeueHp nporpaMMHOro oOecHeueHHs, HCIOIb3YyeMOro IpPHU OCYIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUILIUHE.
[lepeyenp ncnonb3yeMoro NporpaMMHOro odecredyeHus npejacrasieH B Tadbuune 10.

Ta6muma 10— [lepeyeHs nporpaMMHOro o0ecreyeHust

Ne i/ HanmenoBanue

1 MATLAB R2016b

2 GNU Octave

8.2. Ilepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCITOJIb3YEMBIX pu
OCYILIECTBIIEHUH 00pa30BaTEIbHOTO MPOLEcca MO AUCIUTUINHE

[lepeuenp uCHOIB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
tabmuue 11.

Tabauna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

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

Ta6mmma 12 — CoctaB MaTepuanibHO-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 CpPEICTBIJIA IIPOBEIEHUS IMPOMEXKYTOYHOW aTTeCTalluu
00y4Jaromuxcs mo IUCIUILTMHE TTpUBE/IeH B Taommie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI TPOMEKYTOUHOM aTTecTallu

By npomexyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

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

TecTHl.

JuddepenurpoBanHbIil 3a4ET Crnncok BOnpocos;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH O0yJaroluMuUCs MpUMEHseTcs S-0ajibHasi IIKala OUEHKU CPOpPMHUpPOBAHHOCTU
KOMIIETEHIINH, KOoTopas IpuBeeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIb30BATHCS
100-6annpHast  IIKaJa  MOJYJIBHO-PEHTHMHIOBOM  cuCTeMbl ~ YHUBEpPCUTETa,  IpaBHiia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUH

OreHKa KOMITETEHIIUHI

XapaxreprucTtruka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuIpHAs IIKaJIa PAKTEp (popmp

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHal;

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

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJUTEPATYPHI,
TECHO TPUBSI3LIBACT YCBOCHHBIC HAYYHBIC TIOJOXKEHUS C MPAKTUYECKOM
JIEATSIIBHOCTBIO HAPaBICHUS;

— yMeJi0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeIIMATM3HPOBAHHBIX IIOHITHUH.

(OTIIMYHO»
(GauTCHO»

— 00yJaromuics TBEPIO YCBOMIJI MPOrPaMMHBINA MaTepHall, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHHS C MPAKTUYECKOH JCATEIBHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJTaeT BBIBOABI K 00OOIIEHHS;

— BIAJCET CUCTEMOM CIIEIHAIM3UPOBAHHBIX TOHSITHIA.

«XOpPOLIOo»
Ga4YTCHO»

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

«3aYTEHO» — JIONyCKaeT HeCYIIEeCTBECHHbIE OIMOKN U HETOYHOCTH;
— MCIIBITBIBAET 3aTPYJHEHHUsS B INPAKTUUECKOM IPUMEHEHUU 3HaHUHI
HaIpaBJICHUS;




OreHKa KOMITETEHLINH

5-OajuIbHAs IIKaIa

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIHI

— c51a00 apryMEeHTUPYET HayuHbIE TTOJI0KEHUS;
— 3aTpynHAETCS B (POPMYTUPOBAHUN BBIBOJOB M 000OIICHMIA;
— YaCTUYHO BJIa/IEET CUCTEMOM CHELMATN3UPOBAHHBIX TOHATHH.

«HCYIOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENIBHON 4YacTH MPOrpaMMHOTO
MaTepHaa;

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

— UCTIBITHIBACT TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

— He (GOpMYJIHPYET BBIBOJIOB H 0000IICHHUT.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MAaTEpUAJIbI.
Bompocsl (3agaun) a1 5K3aMeHa IpeicTaBieHsl 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
MOJEJIMPOBAHUMU.

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 TreHepauuu  paBHomepHo | [IK-4.V.1
pacnpeiesIeHHbIX MCeBAOCTYYalHbIX yncea 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 TeHEepaIuY IUCKPETHBIX CIyYalHbIX BETUYHH. IIK-4.V.1

16 Ouenka KayecTBa TeHepalnuu Tcepaociaydannbix uwucen. | [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 mpornecca, peammszanuu | [1K-4.3.1
CIIy4aifHOTO Ipollecca U CEUeHHs CIY4YailHOTro mpolecca.

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 poLecc. IIpumep | 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.  Mexanusmbl | [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 PE3YIbTATOB 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
pelIeHus 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.  MuoxecTtBeHHass — 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 NOCTPOEHUS 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 Monre-Kapno u ero npuMmeHenune B komnsrotepHoM | [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
pacnpeiesICHHbIX MCeBAOCTYYalHbIX yucea 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 TIeHepauuu IMceBaociaydaneix 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 CeYeHHsI CIy4yailHoro mpolecca.

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 CJIYYaHOro mpouecca.

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

Ilepeyenp Tem Ui KypCOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM JJisi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUSI KYPCOBOM paboThI

Ne /11

KYpPCOBOH paboThI

[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHHUS/BBIMIOTHEHUS

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

Bonpocsl s mpoBeneHUs MPOMEXYTOYHOH aTTecTalMu B BHJIE
npeJcTaBieHsbl B Ta0nuie 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, OUCHIBaIOIIEE ABUKEHHE TeJa MO AelCTBHeM
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 kaxnaoi no3uuum B JIeBOM CTO0JI01e M0A0epuTe COOTBETCTBYIOIIYIO

MO3MIIHI0 B IPABOM CTOJ1011€:

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

Kox ga a3e1ke MATLAB Brinmonasemble neicTBUS
A 1. MopaenupoBaHue

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
pacrpeneneHus npu
IIOMOLIA
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 YUCEN
C PaBHOMEPHBIM 3aKOHOM
pacnpeneneHus Ipu
ITOMOLUIY JINHEHHOTO
KOHTPY?HTHOTO
reseparTopa

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

4. MonenupoBanue
IICEB/IOCITYYalHBIX YUCET
C PaBHOMEPHBIM 3aKOHOM
pacnpeeneHus npu
IIOMOLIY F€HEPATOpa
®uboHauyu ¢
3anas/ibIBaHuEM

B r

IIpouyuTajiiTe TEKCT M YCTAHOBHUTE MOCJIEA0BATEIbHOCTD.
Pacnonoxure 3Tansl NOCTpOECHHUS MaTEMaTUYECKON MOJIENIH B

HpaBHHBHOfI IIOCJICJOBATCIIBHOCTH.

I1K-4.3.1




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

b. KonuenTyanbHas 1 MaTeMaTu4eckasi IOCTAHOBKA 331a4H.

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 UCIoyIb30BaHUE MOJIEIH

K. KauecTBeHHBIN aHAIN3 U IPOBEPKA KOPPEKTHOCTH MOJIEIIH.

3anuiuTe COOTBETCTBYWIIYIO MOC/IeI0BATEIHLHOCTh 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;
- BapuanuoHHble IPUHLIMIIB;
- IlpuMeHeHMe aHAIOTHI IPY ITOCTPOECHUN MOJEIIEH;
- Hepapxuueckuil noaxon K MOJIy4YEHHUIO MOJEIIEH;
- bnounslii npuHOAIL
Onumure KaXabli U3 IPUHLUIIOB.
IIpounTaiiTe TEKCT M BbIOEPUTE OAMH NPABUJIbLHbINA OTBET. [1K-4.3.2
BriOpath U3 nepeunciIeHHbIX MaTeMaTHYECKH MakeT,
OpPUEHTHPOBAHHBIN Ha pabOTy C 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
BBIYHUCIIUTEIBHBIM aJITOPUTMaM, KaK COCTABJISIOIIEN BBIUNCIUTEIBHOTO
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 BBITMOJHSIET.

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

Kox ga a3e1ke MATLAB Brinmonasemele neicTBUS
A 1. IIpoBeneHue
N =1000 rpaduyueckoro Tecra
R = rand(t,1,N) «OILIEHKA SMIUPUYCCKOMN




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

b 2. IlpoBenenue
N=1000 rpadu4ecKoro TecTa
R =rand(t,1,N) «OlIeHKa 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 AIMIIHPUYECKON
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 pacTpeecHus
figure() Ha MJIOCKOCTH
pd = makedist(‘Uniform”)
qqplot(R,pd)

A b B I

IIpounTaiiTe TEKCT H YCTAHOBUTE MOCJIE10BATEIbHOCTD.
Pacnonosxure sTanel HanMCcCaHUSA TPOrPaMMBI JIJIs1 UMUTALMOHHOTO
MOJIETTUPOBAHUS B IPABUIIbHOM M1OCIIEOBATEIBLHOCTH.

A. Pa3paboTka TEXHUYECKOTO 3a/IaHus.

b. Pa3zpaboTka CTpyKTypbI IPOrPaMMBI.

B. Hanncanue nmporpaMMHOTO KoJia.

I'. TectupoBaHue IPOrpaMmBel.

3anummuTe COOTBETCTBYIOUIYIO NOC/I€/10BAaTEIbLHOCTH OYKB cjleBa
HANPaBo

| | | |

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

Cpasuute meton bokca-Mrosepa 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# kpurepuii cornacust UCIOJIb3yeTCsl IPU CPAaBHEHUH
TEOPETUYECKON INIOTHOCTH BEPOATHOCTH U IMIIMPUUYECKOM

IIK-4.V.1




TUCTOIpPaMMBbI?

1. Kpurepuii Konmoroposa-CmupHoBa

2. Kpurepuii xu-kBaapar

3. Kpurepuit CmupnoBa-Kpamepa-hon Muzeca

4. Kpurepuit Koamoroposa

12

IIpouuTaiiTe TeKkcT, BbIOepUTe NPABUIbHbIE BADHAHTHI OTBETAa U
3anMIIMTe AapryMeHThl, 000CHOBBIBaIOLIMEe BLIOOP OTBETOB.
BriOepure U3 npeanaokKeHHbIX 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 BBLIINIOJIHACT.

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.
IIpoBenenue
rpaduyeckoro Tecra
«OLIEHKa
AMITUPUYECKON
byHKIMHA
pacnpeiesieHus»
b 2. MopaenupoBanue
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]) npeoOpa3oBaHUH
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 AMITUPUYECKON
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. MoaenupoBanue

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




15

IIpounTaiiTe TEKCT M 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBII
OTBeT.

Pacnmmure mporecc npoBeneHus rpaduyeckoro Tecta «pacmpeaesieHue
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. VmuTanroHHBIE MOJEIHN UCIIONIB3YIOTCS JUISl aHAIN3a CJI0KHBIX
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. MHO0k€eCTBO BO3MYLIAIOIINX 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 (GyHKIHH. 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 Brimosasaemble neficTBUS
A 1. TlceBmociyuaiinble
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(1))*(b-a)*(b-c));
end

R() =x;

end

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

r = rand(1,N); Belibyimia

IIK-4.B.1




a=1;
b=28;
R = a * nthroot((r/(a-r)), b);
B 3. [IceBnocnmyuaiinbie
N =1000; YHCa C JOT-JIOTUCTHYSCKUM
L=1; 3aKOHOM pacIpeiesICHUS
K=35;
r =rand(1,N);
R = L*(-log(1-r)"(1/K);
r 4. [IceBmocnyuaiinbie
N=1000; YHUCJIa C TPEYTOJIbHBIM
sig = 2; 3aKOHOM pacIpeieICHUS
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
MOJEIH.
B. Pa3zpabotka nporpamMmsl 1151 OBM.
I'. Pacuersl Ha OBM
J. Pa3paboTtka MeToa pacuera.
3anummTe COOTBETCTBYIOINYIO MOCIEA0BATEIBLHOCTh OYKB CJleBa
HANpPaBo
| | | | |
20 IIpounTaiiTe 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)

3agaHne KOMOMHMPOBAHHOT'O TUIA C BELIOOPOM OJTHOT'O
BEPHOT'0 OTBETA U3 YETBIPEX MPEAIOKEHHBIX U
000CHOBaHHEM BbIOOPA CUMTAETCS BEPHBIM, €CIIN
NPaBUJIBHO YKa3aHa IiQpa v NPUBEICHbI KOHKPETHbIC




OI1leHKa TECTOBBIX 3aIaHUI
OayUIbHAs IIKaIa

XapakTeprcTUKa 3aaHUi

apryMeHTbI, HCII0JIb3yeMble NPU BBIOOpE OTBETA.

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

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

2 THm)

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

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

3amanue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
W3 YETBhIpEX MPEIOKEHHBIX CUUTACTCS BEPHBIM, €CIIH
MIPaBUJIILHO YKa3aHbI ITUGPBI

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

3 Tun) 3agaHue 3aKpPHITOTO TUNA HA YCTAHOBJIEHHE
COOTBETCTBUS CUUTAETCS] BEPHBIM, €CIIM YCTAaHOBJIEHBI BCE
COOTBETCTBUS (MO3ULMM U3 OJHOTO CTOJOLIa BEpPHO
COIIOCTABJIEHBI C O3ULUSAMH JIPYrOro cToyona

«ITonHOE coBMaiIeHUE 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, eciau
MPaBUIILHO YKa3aHa BCS TOCIE0BATEIIHLHOCTD IIUPP.

«IIpaBUJIbHBIN OTBET 3a 3aJlaHUE
OlLIEHHBaeTcd B 3 Oajia, ecliv
JOTyIIIeHa OJTHA OITHOKa \
HETOYHOCTH \ OTBET MPABWIBHEIH,
HO He TMOJHEIN - 1 6amni, eciau
JonyiieHo 6osee 1 ommOKu \ OTBET
HEIMPaBUJIBHBIN \ OTBET OTCYTCTBYET
— 0 6anIoBy.

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

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHMUIUIMHE OOYYAIOUIMXCS 3a04YHOU (HOPMBI
o0yueHusl, npecTaBieHbl B Tabauue 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX padbOT

Ne /o [TepeueHb KOHTPOJIBHBIX PabOT
1 Pa3paboTka mporpaMMmbl I MOJCIHPOBAHHS CIyYalHOW BEJIHMYHUHBI METOJIOM
o0OpaTHOH GYHKITUH.
2 Pa3paboTka mporpaMMmbl I MOJICIMPOBAHMS CIyYaWHOW BETHMYHUHBI METOJIOM
WCKITIOYEHHUSI.
10.4. Meronuyeckue  MaTepuaibl,  OMNPENENSIONAe  MPOLEAYyphl  OLIEHWBAHUS

WHJMKATOPOB,

XapaKTEePU3YIOMUX  ATaIlbl

dbopMHUpOBaHMS KOMIIETCHIIMH, COAEpKATCA B

JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIL, perinamMeHTHUpyIOMUX TMOPSAOK U MPOLEeAypY
MPOBEJCHUS TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalluu 00y4arouuxcs
I'VAIL

11. MeTtoauueckue yka3aHust Jisl 00y4aronuXcsi 0 OCBOCHUIO TUCIUTLINHBI



11.1. Meronnueckue ykazaHusi s OOydYaIOHMIMXCST IO OCBOCHHUIO JICKIIHOHHOTO
MaTepuana.

OcCHOBHOE Ha3zHAauY€HHUE JICKIIMOHHOTO MaTepuaja — JOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U sSCHOE HU3JIoKeHHe ydeOHoro marepuana. HasHaueHune COBpPEMEHHOH JIEKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OPMAIUIO 1O TEME, a B OCBOCHHH
byHIaMEHTaIbHBIX MPOOJEM JUCHUIUIMHBL, METOJAOB HAYYHOTO T[IO3HAHHWS, HOBEHIINX
JIOCTH>KEHUM HaydHOM MbIciu. B ydueOHOM mporiecce JIEKIUs BBINOJHAET METOAO0JIOTUYECKYIO,
OpraHU3aIMOHHYI0 U MHGOpMalMOHHYI0 (GyHKUMU. JIeKIus pacKpbIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oOnactu 3HaHMS, €€ TpPOOJEeMBbI, JaeT LEIbHOE MPEICTABICHHE O IUCIUIUIMHE,
MOKa3bIBAaCT B3aUMOCBS3b C APYTUMU AUCHUIIIIMHAMH.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUHU O00YUYAIOITUMHUCS JIGKIIMOHHOTO MaTepHaa;

— TIOJIyYEHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIpeAeseTCs LIeeBOM YCTaHOBKOW K Ka)KJI0M KOHKPETHOU TEME;

— TOJy4Y€HUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNpPO(PEecCHOHAIBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETLHON pabOTHI;

— TIOJy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM W TEXHUKH U O
MPOTHO3€ UX PA3BUTHS HA OJIMKAMIIINE TOIbL;

— HAYYUTHCS METOJMYECKH 0o0pabaThiBaTh MaTepualn (BBIACISTH TJIaBHBIE MBICIH U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJy4YeHUE TOYHOTO OHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MIOHSATHH.

JlekuMOHHBI MaTepual MOXET COMPOBOXKIATHCS JIEMOHCTpaluell ClaioB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 MarTepuaja MpU MPOBEACHUH KOPOTKHX JUCKyCCUU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 110 JUCHHUTUIHHE.

CrpyKTypa npeaocTaBiIeHUs JEKIIMOHHOTO MaTepHraia:

— H3yueHune TeopeTHUECKHUX BOMPOCOB, CBS3AHHBIX C pACCMAaTPUBAEMON TEMOM;

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

— JleMoHCTpauus NpUMEPOB pealn3alii OMUCAHHBIX paHEee alrOpPUTMOB

— OOo0meHue U3M0)KEHHOT0 MaTepuaa

— OTBeThl Ha BO3HUKAIOIINE BOMPOCHI 10 TEME JIEKIUH.

11.2. Meroauueckue yka3aHus A OOy4aroIMXCS IO BBINOJIHEHUIO J1Ia0OPAaTOPHBIX
pabor.

B xozme BbImonHEHHs 1a0OpaTOpHBIX paboT oOyyaromMics [OJDKEH YINIyOuTh H
3aKpENUTh 3HAHMS, NMPAKTHYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOJUKONW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(UKALMOHHONW XapaKTEpPUCTUKON OO0ydyarouierocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHU.

BrimonHenue 1abopaTopHBIX paboOT OO0y4yaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpenesiseMol Yy4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TIpHOOpeTeHHE HABBIKOB HCCICAOBAHHUS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE M JeTalMu3alysl TEOPETUYECKUX 3HAHWM, IMOJIy4EHHBIX Ha
JEKIUX;

—  ToJlydeHHe HOBOW MH(OPMAIUH 110 U3y9aeMOH JUCIUILINHE;



— npuoOpeTeHHne  HaBBIKOB  CaMOCTOATENBHONH  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue u TpeboBaHUs K IPOBECHUIO JIA00PATOPHBIX paboT

Bapuant 3amanus 1o Kaxmol jabopaTopHO paboTe OOydYaromIMiics IMojydaeT B
COOTBETCTBUU C HOMEpoM B cmucke rpynmbl. [lepex mpoBeneHuem 1abopaTopHOil paboThI
oOyuyarorneMycsi ClielyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOJUYECKAMH yKa3aHUSIMH TI0 €¢
BBITIOJTHCHHIO. B COOTBETCTBHH C 3ajaHUEM O00YYaIOIIUIACS JOJKEH TOTOTOBUTH HEOOXOIUMbBIC
JAHHBIC, TIOJIYYHTh OT TMPENoAaBaTeNisi JONYCK K BBINOJHEHHIO J1a00OpaTOpHOH paboTHI,
BBHITIOJTHUTHh YKA3aHHYIO IOCJICIOBATEILHOCTD JCUCTBUM, TMONYYHTHh TpeOyeMble pe3yNIbTaThl,
0(hOPMHTH M 3AIUTUTH OTUYET 10 JaOopaTOpHOH padoTe

CrpykTypa ¥ (hopMa 0TYETA O JaOOpPaTOPHOK padboTe

Otduer o nabopaTopHOW paboTe JOJDKEH BKIIOYATh B Ce0si: THUTYJBHBIA JIHCT,
(GOpMYJIMPOBKY 3aJaHUsl, TCOPETHUYECKHE IOJIOKEHHUS, MCIIONIb3yeMble IPH  BBITOJHECHUU
1abopaTopHOi paboOThI, ONMUCAHKE IPOIECCa BBHIMOTHEHHUS JTaOOPaTOpPHON pabOTHI M B Cllydae
POrPaMMHOM pean3aliiy — KOJI IPOrPaMMBI, ITOJIyYCHHBIC PE3yJIbTaThl U BHIBOJIBI.

TpeGoBanus k 0ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

[To xaxmoit abopaTopHOUl pabOTE BBHIMONHSICTCS OTACIBHBIA OTYET. TUTYIbHBINA JHCT
obopmIIIeTcsT B COOTBETCTBHUHU ¢ I1absioHOM (0OpasrmoMm) mpuBeAeHHBIM Ha caite ['YAII
(www.guap.ru) B pazaene «CekTop HOpMaTUBHOHN NTOKyMEHTAIUW». TeKCTOBbIC U TpaduyecKue
Marepuanbl oQOpPMIISIOTCS B COOTBETCTBUU ¢ AciicTBytonuMu ['OCTamu u TpeGoBaHUAMH,
npuBeaeHHbIMU  Ha cailte T'YAIl (www.guap.ru) B pasnene «CekTop HOPMaTUBHOU
JIOKYMEHTALIUN.

11.3. Metoauyeckue yka3aHus Ui 0OYUYaIOIIUXCS MO0 TPOXOKIECHUIO CaMOCTOSTETHHOM
paboTsl

B xoz1e BBIOTHEHHUS CaMOCTOSATENbHONH pabOThI, OOYUYaAOIIUICS BBIMIOIHSAET paboTy MO
3a/IaHUI0 U TIPH METOJUYECKOM PYKOBOJCTBE IperoaaBaTeis, HO 0e3 ero HemocpeCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBIIOTHEHUS CaMOCTOSTENBHONH padoThl, Yy oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe MIaHUpPOBaHUe pabovyero BpeMeHHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHWU M CHCTEMATH3AlMU MPUOOpPETaeMBIX 3HAHUM, 00eCrevYnBaeT BBICOKHU
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

MetonuyeckuMi ~ MaTepuajamMH,  HAMpaBiSIONIMMH  CaMOCTOSITENIBHYIO  paboTy
00y4aIOMUXCSASBIISIOTCS:

— y4eOHO-METOMYECKUI MaTepHall Mo AUCIHUILINHE,

—  METOJIUYECKHE YKa3aHWsI 10 BHIMOJTHEHHIO KOHTPOJIBHBIX PabOT (IS 00yYaromImxcs
0 3a09HOU (hopMe OOyUCHHS).

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

Texymuii KOHTPOJb YCHEBAEMOCTH IPENYyCMaTpUBACT KOHTPOJIb KayecTBa 3HAHMU
00y4aromuXxcsl, OCYIECTBIAEMOrO B TEYEHHUE CEMECTpa C LEJIbI0 OLEHMBAHUSA XOJa OCBOCHUS
JUCLUIUINHBI.

MeTtonoM npoBeeH s TEKYIIETO KOHTPOJIS SBIISICTCS 3allUTa BCEX JTa00OPaTOPHBIX paboT
c cobOmoneHueM rpaguka, yCTaHOBJIEHHOIO B Hayaje cemectpa. Ilpu HapymieHun cpokoB
OTYETHOCTH  oOydarommiicss Tepsier Oamnsl w3 HaOpaHHOW BO BpeMs IPOBEACHUS



MPOMEXKYTOUYHON aTTecTaiud CyMMbl. OOydaromIuiicss MOXKET TMOJyYUTh JOMOTHHUTEIbHBIC
BOIIPOCHI 10 TEMaM, 3@ KOTOPBIE OH HE OTYUTAJICA B pAMKaX TEKYLIEr0 KOHTPOJIA.

11.5. Metoauyeckue ykazaHusi IJisi 0O0y4arOIUXCs MO MPOXOXKJICHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexyTtounass  arrectauus  OOy4YarOIIMXCS  MpPEAyCMaTpUBAeT  OICHUBaHHE
MIPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB O0y4YeHHS O nuciuiuimae. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MOJYyYEHHBIX OO0ydYaromMMcs B Ipolecce
W3YYCHHS BCEHW NUCIUIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEILHOW padOThI, CIOCOOHOCTH
INPUMEHATh MX Il pEUIeHUs MPAKTHYECKUX 3a]ad. DK3aMEH, Kak IpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHALMOHHOM CECCHMM M 3aBEpIIACTCS AaTTECTAllMOHHOW OLICHKON «OTIMYHOY,
«XOPOLIOY, «YIOBIETBOPUTEIIBHOY, «HEYIOBIECTBOPUTEIILHOY.

— auddepeHunpoBaHHbI 3aueT — 3To (¢GopMa OLEHKU 3HAHUM, MOJYyUYEHHBIX
00yyJaromuMcs Mpy U3yYEHUU JAUCIHUIUIMHBI, TIPU BBIMOIHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY», KYIOBJIECTBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPH IPOBEACHUU NIPOMEKYTOUHOM AaTTECTALMM OCYIIECTBIISIETCS B
cooTrBeTcTBUU ¢ TpeboBanusimu Ilomoxkennit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOYHOU aTTecTanuu ctyaeHToB ['YAII, oOydwaromuxcsi Mo HporpamMMbl BBICHIETO
obpazoBanus» U «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl
ctyneHToB B 'Y AID».



Jluct BHECEHUS! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIMHBL

JlaTta BHECeHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHEcHIErO
W3MEHEHMUS

CopepskaHue U3BMEHEHHUI U JOTIOTHEHHM

Jara u Ne

MPOTOKOJIA
3ace1aHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




