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1. Ileab ocBOeHHUS JUCHUILIMHBbI

[esnb MUCHMILIMHBI - O0y4YEeHHE CTYJCHTOB METOJaM CHUHTE3a W aHain3a WH(POPMAIIMOHHBIX
cucTeM, pa3paboTke MOJIeNel TPeIMETHBIX 00JIacTe.

3ajaun JUCHUTLIIUHBIL:

B  pesymbrate  ocBoeHMs  Kypca  «MeTOAbI  MCCICAOBAHHS W MOJCIUPOBAHHS
WHGOPMAIIMOHHBIX MPOIECCOB W TEXHOJOTH» CTYAEHTBl JO/DKHBI HMMETh IIPEACTaBJICHUE: O
GopMaIbHBIX MOJCIAX CHCTEM, O METOJOJOTUH CTPYKTYPHOTO CHCTEMHOIO aHaiu3a |
MIPOCKTUPOBAHHUS, O MOJICIIAX JAUCKPETHBIX 0OBEKTOB U SIBICHHH PEaJbHOTO M BUPTYaJIbHBIX MHPOB,
00 ananu3e HHOOPMAIIMOHHBIX CTPYKTYP.

2. Mecto pucuumiuHsbl B ctpykrype OITIOII BO
N3yuenune kypca TpeOyeT BXOTHBIX KOMIIETCHIINM, 3HAHUNA, YMEHU W HABBIKOB CJICIYIOIINX
TUCUMIUIMH OakanaBpckoro kypca: «MHpopmarukay, «OCHOBBI TeOpUM anropuTMoB» U ap. Cama xe
OHa HeoOXoaMMa ISl CIEAYIOLIUMX JAUCUMINIMH — yyeOHoro miuaHa: «PacnpeneneHHble
nH(popMallMOHHbIE CHUCTEMBI», «MeTtoasl M cucteMbl HU(GPOBONH 00pabOTKM H300pakKeHHID» U
JPYTUX, a TaK)Ke IPU HaTMCAaHUM MarucTepCKUx padorT.

3. Ilnanupyemble pe3yabTaTbl 00y4YeHHs MO TUCHUIINHE
[Inanupyemble pe3yabTaTbl OOy4eHHS MO IUCUUIUIMHE, COOTHECEHHbIE C IJIaHHUPYEMbIMU
pesynbTaTtamu ocBoeHust OITOII (koMIeTeHIMAMY U UHIAMKATOPaMH JIOCTHKEHHUST KOMITETCHITHH )

[Tnanupyemsbie pe3ynbTaThl 00y4eHHs N0 AUCLIUILINHE, B
COOTBETCTBUHU C MHIUKATOPOM JOCTUKEHHUSI KOMIIETEHI[UU

dopmupyemble

KOMIIeTeHIINU (KO, HaumeHoBaHKe OLIEHOYHOTO

coliepKaHue WuprkaTop NOCTHKEHUS Pe3ynbraTel 00y4eHus Mo CpelcTBa
KOMHGTCHHI/II/I) KOMIIETEHIINU TUCIIUIINHE
OIIK-3 Crnocoben OIIK-3.1 O6ocHOBBIBaeT 3HaTh COBPEMEHHBIC BOIPOCHI K KOHTPOJIBHOI
aHAJIN3UPOBATH BBIOOP COBPEMEHHBIX UH(POPMALOHHO- pabote, TeCThI
npoecCHOHANBHYIO UH()OPMALIMOHHO- KOMM YHHKAIIMOHHBIE 1
UHPOPMALHIO, KOMMYHHUKAIIUOHHBIX U HHTEIJICKTyalbHbIC
BBIJICTISITH B HEH MHTEIJICKTYaIbHBIX texHonorun (OITK-3.1)
IJIaBHOE, TEXHOJIOTHi, pa3pabaTriBaeT
CTPYKTYpHUpPOBATb, OpUTHHAJIbHBIE
o OopMIIATD U MPOrpaMMHBIE CPEACTBA UL
NPEeNCTaBIATh B BUJIE peneHns

AHAJIUTHYECKUX po¢ecCHOHAIBHBIX 3313
0030poB ¢ OIIK-3.2 Pa3pabatsiBact YMmerts pa3pabaTeiBaTh
000CHOBAaHHBIMH OpUTMHAJIbHBIE OpUTMHAJIbHBIE
BBIBOJIAMU 1 porpaMMHBIE€ CPEACTBA, B IIporpamMMHBIE CPEACTBA, B
PEKOMEHTALUAMH, TOM HHCIIE C TOM 4HCIE C
HCTIONB30BaHUEM UCIIOJIB30BaHNEM
COBPEMEHHBIX COBPEMEHHBIX
WHPOPMALMOHHO- UHPOPMAaIIOHHO-
KOMMYHHUKAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX 1
HHTEJUIEKTyaIbHbIX UHTEIUIEKTYaIbHBIX

TEXHOJIOTHIA, ISl pELICHUS
podeCCHOHATBHBIX 3a1a4

TEXHOJOT U1, ISl peleHus
npodeccrOoHaIbHBIX 3a1a4
(OIIK-3.2)

HmeTs HaBBIKH
aHAIIM3UPOBATh
podecCHOHATBHYIO
WHPOPMAINIO, BBIICTSATH B
HEH TIIaBHOE,
CTPYKTYpHPOBATh,
0(hOpMIIATH U TIPEACTABIATE B
BHJIC aHAIUTHYSCKIX
0030p0B ¢ 000CHOBaHHBIMHU
BEIBOJIAMH U
pexkomerarmsmu (OITK-3.2)




OIIK-7 Criocoben
pa3pabaTbiBaTh U
MPUMEHSTh
MaTeMaTH4YECKUe
MOJIEITH MPOLIECCOB H
00BEKTOB IIpH
peLICHNY 33134
aHaM3a U CHHTE3a
pacnpe/eneHHbIX
HHGOPMAIIMOHHBIX
CHCTEM U CHCTEM
TOICPKKH TIPHHSITHSI
PpelleHUI;

OIIK-7.1 Pa3pabatsiBaer u
MIPUMEHSET MaTeMaTHIeCKre
MOJIEIIH IIPOLIECCOB U
00BEKTOB TIPH PEILICHUN
3a/1a4d aHaJIM3a U CHHTE3a
pacripeeneHHbIX
MH(OPMAIMOHHBIX CHCTEM U
CHCTEM TOIEPIKKU
TIPUHSTHUS peLIeHIH

3HATh MPUHIUIIBI
MOCTPOCHHUS
MaTeMaTUYECKUX Mojeneit
MPOLIECCOB U OOBEKTOB MPU
pelIeHNY 3a/1a4 aHaIu3a 1
CHHTE3a PacHpeAeICHHBIX
MH()OPMALMOHHBIX CUCTEM H
CHCTEM TOANEPKKHI
npussTs perrennii (OIMTK-
7.1)

OIIK-7.2 Co3nmaer
MaTeMaTHYECKUE MOIEIHU I
peai3anuy YCIEIHOTO
(hYHKIIMOHUPOBAHUS
pacrpeneieHHbIX
UH(QOPMAIMOHHBIX CUCTEM U
CHCTEM TOIIEPKKU
TPUHATHS PEIICHUN

YMmets pa3pabaTeIBaTh U
MPUMEHSTh MaTeMaTHIeCKUe
MOJIENH TIPOLIECCOB U
00BEKTOB TIPH PELICHUN
3a/1a4 aHaJIu3a U CUHTE3a
pacrpeneneHHbIX
MH(OPMALMOHHBIX CUCTEM H
CHCTEM TOAIEPIKKU
npunsaTus pemennit (OITK-
7.2)

BOIPOCHI K KOHTPOJIbHOM
pabote, TeCTHI




4. CTpyKTYpa M cofep:KaHue AUCHUIIUHBI
OO0mast TpyI0eMKOCTh IUCIUILINHBI COCTABISET 4 3a4eTHBIC eMUHUIBI, 144 yaca.

4.1. ®opma 00y4eHHsI: OYHAA
YpoBeHb 0a30BOT0 00pa30BaHUs: BEICIIIECE.
Cpoxk 00y4yeHust 2r.

4.1.1. CTpyKTypa AMCUUIIMHBI

KonTtakTHas pabora
00yJaronIuXcsi C MearoruaeckKum
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1 OO111He MPUHITATIBI 1] 4 16 26 | xourpomeHaz pagora,
o TECTHPOBAHHUE
MMOCTPOCHHUS MOJIEICH
MH(POPMAITMOHHBIX
MIPOIIECCOB M CHCTEM.
2 | AnroputMu3aIus Mojesen. 1 8 25 | xouTpombHas pabota,
TECTHPOBAHHUE
3 | Ontumuzanmonusii moaxonx | 1 8 14,4 | xomtpomeHas pabora,
TECTHPOBAHHUE
K TIOCTPOCHHIO
MaTeMaTHYECKUX MOJICIICH.
Bcero 3a cemectp 144 | 16 32 3,6 035]| 654 DK3.(26,65)
Hroro 144 | 16 32 3,6 0,35]| 65,4 26,65
4.1.2. Conep:xanue QMCIUATLIHHBI
4.1.2.1. IlepeuyeHnb JeKuMi
Cemectp 1

Pazoen 1. Obwue npunyunvr nocmpoenus mooenei UH@GOPMAYUOHHBIX NPOYECCO8 U CUCHIEM.

Jlexnus 1.

MO,Z[eJ'II/IpOBaHI/IC KaK METO/J] HAYYHOT'O IIO3HAHUs, pOJIb U MECTO BBIYHUCIHUTCIBHOT'O
OKCIICPpUMCHTA B HCCIIeI0BATEIbCKOMN eI TEIbHOCTH. KJ'IaCCI/I(I)I/IKaI_[I/IH MOJEJICH: MMOHATHUS
MaTeMaTUYECKOH 1 KOMHBI-OTGpHOﬁ MOACIIN, UMUTAITUOHHOC MOJCIIMPOBAHUC (2 qaca).

Jlexuusa 2.

Hcnons3oBanue MOJCIIMPOBAHUA IIPU UCCIICAOBAHUHN U TPOCKTUPOBAHUHA I/IH(i)OpMaLII/IOHHLIX
cucteM. OCHOBHEIC noAXoAbl K MATEMATUICCKOMY MOJACIIMPOBAHUIO. HerepBIBHBIC " JUCKPCTHEIC,
ACTCPMUHUPOBAHHBIC U CTOXACTUYCCKUC MO/JICIIN. CereBble MOJCIIN U CUHXPOHU3AalA COOBITHI (2

gaca).




Paszoen 2. Aneopummuzayus mooeneti.
Jlexkunus 3.

AnropurMmuzanus mozeneil. [lonsitue o cTaTMCTHYECKOM UMUTALMOHHOM MOJIEJIMPOBAHUH.
[IpumeHeHre OCHOBHBIX ITPEEIbHBIX TEOPEM TEOPUH BEPOSATHOCTEN B CTATUCTUYECKOM
MozenupoBanuu. [IceBnociyyalinbple ynciia U Npolelyphl UX MalIMHHOM peanu3anuu (2 yaca).
Jlexkuus 4.

[TonsiTMe TMHAMHYECKON M COOBITUHHO-YITPABIISIEMOM CUCTEMBI, THOPUIHBIE CHCTEMBI.
[IpyHIMIBI KOMIOHEHTHOIO KOMIIBIOTEPHOIO MoAenupoBanus. Mepapxuueckue cucremsl. bioku u
CBs3M MeX 1y HUMU. OpUEeHTUPOBAaHHbIE U HEOPUEHTUPOBAHHBIE OJI0KU U CBsA3U. HesiBHbIE
B3aMMOJICHICTBUSI KOMIIOHEHTOB (2 Jaca).

Jleknus S.

JIBa 6a30BBIX MeTo/1a (POPMHUPOBAHUS MATEMATHICCKUX MOJICIICH. 3a1aun UICHTH(UKAIIIH B
MOJETUPOBAHUN UHPOPMAIIMOHHBIX IpolieccoB. [IpuMeHeHne MeTo10B ONITUMU3ALUH B
MaTeMaTH4ecKoM MojenupoBanuu. [lapamerpudeckas uieHTUGUKALKS € 3aJaHUEM JTOITyCTUMOM
TUHAMUAYeCKon oOactu (2 vaca).

Jlekumus 6.

3aaya MJIaHUPOBAHUS HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MOJEIEH.
OcHOBHbIE IOHATHS TEOPUU INIAHUPOBAHUS IKCIIEPUMEHTOB. PAaKTOPHOE MPOCTPAHCTBO,
Kkjaccugukanus (akTopoB U THIBI TUIAHOB 3KcriepuMeHTOB. [locTpoenue MaTpul miIaHUpOBaHUSI.
Crparernyeckue MmjiaHbl IPOBEICHHUS BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB ¢ KOMIIBIOTEPHBIMU
MozensaMu. TakThuueckue IIaHbl MPOBEACHN UMUTAIIMOHHOTO MOJEITMPOBAHUS: 3aJaHIe HaYaJIbHbBIX
YCIIOBUH M TapaMEeTPOB U OLIEHKA WX BJIMSHUS Ha IOCTHKEHUE YCTAHOBMBILIETOCS pe3yJbTaTa.
Bormpocel obecrieueHrsi TOUHOCTH U IOCTOBEPHOCTH PE3yJIbTaTOB UMUTALIMOHHOTO MOJEITUPOBAHUS
(2 gaca).

Pazoen 3. Onmumuzayuornwlii nOOX00 K NOCMPOEHUIO MAMEMAMUYECKUX MOOeell.
Jleknus 7.

Oco0eHHOCTH CTaTUCTUYECKOI 00pabOTKU PE3yAbTATOB BHIYMCIUTENBHBIX SKCIIEPUMEHTOB C
HCIO0JIb30BAHNEM KOMIIBIOTEPHBIX Mojeneil. [locTaHoBKH 3a1a4 00pabOTKH pe3ylbTaToB
MMUTAIMOHHOTO MoJienupoBaHusi. CTaTUCTUUYECKHE METOIbI 00pabOTKH pe3yabTaToOB
MOJENUPOBAHUS CUCTEM. TUIIOBBIE KPUTEPUU COTTIacHsl pu 0O0paboTKe pe3ynbTaToB
MOJENUPOBaHUs. AHAIU3 U UHTEPIIPETALMS PE3YATATOB MATMHHOTO MOAETUPOBAHUS:
KOPPEJSIIIMOHHBINA U JUCTIEPCHOHHBIN aHanmu3 (2 yaca).

Jlexnus 8.

Mopenu B alanTUBHBIX CUCTEMax yrpaBlieHUs. MoenupoBaHue CUCTEM YIPaBICHUS B

peasibHOM BpeMeHU. MeTo bl mpuHATHA perieHni. CHCTeMbl MacCOBOTO 00CTyXuBaHus (2 yaca).

4.1.2.2. IlepeyeHb NpaKTU4YECKUX 3AaHATHH
He mmanupyercs.

4.1.2.3. Ilepeuennb 1a60paTOpHBIX padoT

Cemectp 1
Pazoen 1. Obwue npunyunvt nocmpoenus mooenei UH@GOPMaYyUOHHBIX NPOYECCO8 U CUCTEM.
JlabopaTopnas 1.

[TocTpoenue npocToit UMUTAIMOHHOM MoenH (4 Jaca).
JlabopaTopHas 2.

ITocTpoenue Mojienu Al CHCTEM MaccOBOro 00cIykuBaHus (4 Jaca).
JlabopaTopnas 3.

[TocTpoeHne 00beKTHO-OPUEHTHPOBAHHOK MoienH (4 yaca).
JlabopaTopHas 4.

[TocTpoenue onTUMHU3AMOHHON MaTeMaTHuecKkoi Moaenu. Cumiiekc Metos (4 Jaca).
Paszoen 2. Aneopummuzayus mooeneti.
JlabopaTopHas 5.

[TocTpoeHre ONTUMHU3ALMOHHON MaTeMaTu4eckoi Moienu. JluHaMuueckoe
nporpamMmupoBanue (4 yaca).



JlabopaTopHnas 6.

[1nanupoBaHuE 3KCIEPUMEHTOB € MOJIEISIMU cHCTeM (4 yaca).
Paszoen 3. Onmumuzayuonnsiii LOOX00 K NOCMPOEHUIO MAMEMAMUYECKUX MooeJlell.
JlabopaTopnas 7.

O0paboTka 1 aHAIKU3 PE3yJIbTATOB MOJIETUpOBaHus (4 Jaca).
JlabopaTopnas 8.

[TocTpoenue Moaenyu NpuHATUSA pelieHui (4 yaca).

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAHYECKOE O0ecIeYeHne CAMOCTOSITeIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEJIbHOE U3YUEHHE:
1. OcHOBHBIE OJIXO/IbI K MATEMAaTHUYECKOMY MOJEITMPOBAHHUIO.
2. Tunbl 1 knaccuuKaius MoaeeH.
3. Metoas! popMHUpoBaHUS MaTEMAaTUYECKUX MOJEIEH.
4. 3agaun uaeHTU(UKALUY B MOJIETMPOBAHUN MH()OPMAIIMOHHBIX IIPOLIECCOB.
5. [IpuMeHeHne METOJ0B ONTUMHU3AIMU B MATEMAaTHYECKOM MO/IETTUPOBAaHUU.
6. KoMmbroTepHble MOJIEIH.
7. OcHOBHBIE IOHSTHS TEOPUU TUIAHUPOBAHUS HKCIIEPUMEHTOB.
8. ®akTopHOE MPOCTPAHCTBO, KiIaccuukanus GakTOpOB U TUIIBI IITAHOB SKCIIEPUMEHTOB.
9. Oco0OeHHOCTH CTaTHCTUYECKOM 0OpabOTKHU pPEe3ylbTaTOB BBIYHCIUTENBHBIX 3KCIIEPUMEHTOB C
HCIO0JIb30BAHNEM KOMIIBIOTEPHBIX MOJIETEH.
10. Monenu B aTanTUBHBIX CUCTEMAaX YIPABIICHHUS.
11. MoaenupoBaHue CUCTEM YIIPABIEHUS B PEAJIbBHOM BPEMEHMU.
12. Meroap! npuHaTua pemeHuii. CucTeMbl MaCCOBOTO 00CTYKHBaHUS.

J1s  caMOCTOSITENIbHOW PabOThl HUCMOJIB3YKOTCSI METOJMYECKHE YKa3aHUs 10 OCBOEHHUIO
JUCLMIUIMHBI ¥ U3[JaHUS U3 CIIMCKA PUBEICHHON HI)KE OCHOBHOM U JIOTIOJTHUTEIBbHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHsb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nnanupyercs.

4.1.2.6. IIpuMepHbIii IepeYeHb TeM KYPCOBbIX padoT (IP0EKTOB)
He nmnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

B npomecce wu3ydeHus aucUMIUIMHBL "MeTOABl UCCIENOBAHUS W MOJICTUPOBAHUS
I/IH(bOpMaI_II/IOHHBIX IMpoueccoB U TEXHOJIOTHi" MNPUMCHACTCA KOHTAKTHAA TCXHOJIOT WA IIPCIIOJaBaHUA
(321 HUCKIIFOYCHUEM CaMOCTOATCIIBHO HN3YYAaCMbIX CTYACHTaAMU BOHpOCOB). HpI/I IMPOBCACHUHN
J1a6opaT OPHBIX pa60T IMPUMCHACTCA I/IMI/ITaI_II/IOHHHﬁ 50058 CPIM}U'DII.IPIOHHBIIZ nmoaxona, Koraa
IIpCrioJaBaTcjicM pa36HpaeTc;1 Ha KOHKPCTHOM IIpHUMCPEC npo6neMHa51 CHUTyallysl, BCC IIaru pCuicHus
3aauu CTYACHTaAM IACMOHCTPUPYIOTCA IIPU IMOMOIIN MYHLTHMCHHﬁHOﬁ TEXHHUKH. 3aTeM CTYACHTBI
CaMOCTOATCIIbHO pCIIatOT aHAJIOTMYHBIC 3aJIaHHA.

HpI/I YTCHUU KypCa NUCHUIIINHBI IPUMCHSAIOTCA TaKUC BUIBI J'IeKI.IHfI, KakK BBOJHAasd, 0630pHa${,
HpO6J’IeMHa$I, JICKOUA-TIPC3CHTALIUA. OO0s3aTenbHbI KOMIIBFOTCPHBIC MTPAKTUKYMBbI JUCHHUIIJINHBI.

6. OueHouYHbIE CPeACTBA A/ TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH,

HpOMe)KyTOqHOﬁ aTTeCTalliuid MO HTOraM OCBOCHUSA NUCHUILIMHBI.
q)OHI[LI OICHOYHBIX MaTCPpHAJIOB (Cpe)ICTB) IMPUBCACHBI B IIPHUIIOKCHUU.

7. YueOHO-MeTOAMYECKOEe U HH(POPMAIIMOHHOE o0ecTiedyeHre TUCIMIIINHBI.
7.1. OcHOBHasI yUeOHO-MeTOANYECKAs JIUTEepaTypa Mo AUCHUIINHE

1. byraes, 10. B. UccnenoBanue n MoaenupoBanue HHGOPMAIIMOHHBIX MIPOIIECCOB M CUCTEM :
yuebnoe nocobue / 10. B. Byraes, JI. A. Kopo6osa, C. H. Uepnsiea. — Boponex : Boponexckuii



rOCyJapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHomoruid, 2022. — 108 c. — ISBN 978-5-00032-
589-6. — Texkct : anmexrponnslit // [ludpoBoit oOpazoBatenbHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/128225.html (nara o6pamenus: 14.10.2024). — Pexum goctyna:
U1l aBTOPHU3UP. MoJib3oBaTenei - https://www.iprbookshop.ru/128225.html

2. BaxnaeB, A. H. CuctemMHbIl aHaIN3 U MOJCITUPOBaHUE MH(POPMAIIMOHHBIX MPOIECCOB U
CHCTEM B DKOHOMHKE : y4eOHO-METOANYECKOe MOCOOHe Ui MPOBEACHUS J1a0OPAaTOPHBIX paboT U

CaMOCTOSTENBHBIX 3aHATHH cTyneHToB / A. H. BaxmaeB. — Tomck : ToMmckuii rocyaapcTBEHHBIN
YHHUBEPCHTET CUCTEM YIPABICHUS U paanodIeKTpoHuKH, 2024. — 49 ¢. — TekcT : 2IeKTpOHHBIH //
udposoii o0pa30BaTeIbHBbIH pecypc IPR SMART : [caliT]. — URL:

https://www.iprbookshop.ru/144139.html (nara oOpamenwms: 14.10.2024). — Pexxum poctymna: uist
aBTOPH3HP. MmoJib3oBateneii - https://www.iprbookshop.ru/144139.html

7.2. lonojiHUTENbHAS Y4eOHO-METOANYECKAs JIUTEepaTypa No JUCHUILVIMHE

1. llarposa I'.B. MeToap! uccneqoBaHus U MOJACTUPOBAHUS MH(POPMAIIMOHHBIX TIPOILIECCOB U
TexHojorui : yuebHoe mocobue / Hlarposa I'.B., TomumeB N.H.. — CraBponons : Ceepo-
Kagxkasckwii ¢penepanbubiii yauepeutet, 2016. — 180 ¢. — Texkcr : anexrponnsiii / IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63100.html (mata o6pamenus: 13.12.2022). — Pexum
JOCTYyIIA: U aBTOPU3UP. ToJIb3oBareneii - https://www.iprbookshop.ru/63100.html

2. Jlucsak B.B. MoaennpoBanue nHhOpMalMoHHbBIX cUcTeM : yueOHoe nocobue / Jlucsak B.B.,
Jlucsixk H.K.. — PocroB-na-J/lony, Taranpor : U3natensctBo OkHOTO (henepaibHOTO YHUBEPCUTETA,
2018. — 88 c¢. — ISBN 978-5-9275-2881-3. — Texkcr : anekrponnsiii / IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/87729.html (mata obpamenus: 13.12.2022). — Pexxum pocryma:
JUTS aBTOPHU3HP. Tosib3oBaTeneii - https://www.iprbookshop.ru/87729.html

3. lykanoBa O. A. MeTom0I0THsI ¥ MHCTPYMEHTAPHUI MOJICTUPOBAHUS OU3HEC-TIPOIIECCOB:
yaeObnoe mocoome - Cankt-lIletepOypr: CII6.: VYuusepcurer UTMO, 2015. - 100 c. -
http://books.ifmo.ru/book/1565/metodologiya_i_instrumentariy_modelirovaniya_biznes-
processov:_uchebnoe_posobie.htm

4. BoithoB K.H. MMutanmoHHoe MOAETWpPOBAHME B TEOPUUM MU HaA mOpakTuke - CaHKT-
[TerepOypr: CIIb.: HNY NTMO; NXubT, 2014. - 67 C. -
http://books.ifmo.ru/book/1499/imitacionnoe_modelirovanie_v_teorii_i_na_praktike.htm

7.3. Ilepevyenb nHGOPMAIMOHHBIX TEXHOJIOT Ui, HCTIOJIb3yeMbIX NPHU
OCYHIeCTBJICHHH 00Pa30BATEIBHOI0 MPOILecca MO AUCIUIINHE, BKIKYas
nepeyeHb MPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIHOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpa3oBaTenbHOM  MpOLECCE  HUCIOJB3YIOTCA  MH(POPMAIMOHHBIE  TEXHOJIOTHH,
peaiu30BaHHBIE HAa  OCHOBE  MHGOPMAIMOHHO-00pAa30BaTENLHOTO  IMOpTaja  HHCTUTYTA
(www.mivlgu.ru/iop), 1 ”UHOOKOMMYHUKAIIMOHHON CETH MHCTUTYTA!

- IpeJ0CTaBJICHUE Y4eOHO-METOAUYECKUX MAaTEPHUAIOB B SJIEKTPOHHOM BH/IE;

- B3aMMOJICWICTBHE YYAaCTHHUKOB 0Opa30BaTEIBHOTO IIpoIecca uepe3 JOKaJbHYI0 CEThb
uHCTUTYTa U VIHTEpHET;

- IPEJOCTaBJIEHUE CBEACHUI O pe3ysbTaTax yueOHOU NESTeTbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaromerocs.

WHpopmaloHHbIE CIIPABOYHBIE CUCTEMBI:

anektpoHHas oubnuoteunas cuctemsl "[PRBooks" (https://www.iprbookshop.ru);

ITporpammHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Pycharm Community Edition (mponpuerapnas auuensus u Apache License 2.0)

Python 3 (PSF License Agreement)

OpenCV (Open Source)

NumPy (MoaudunmpoBannas nunensus BSD)

SciPy (BSD)

MatplotLib (matplotlib licence)

Pandas (BSD)



Double Commander (GNU GPL 2+)

7.4. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOMN CeTH

«HTEepHET», HEOOXOAUMMBIX [IJIsl OCBOCHHS JUCHUIINHbBI
iprbookshop.ru
books.ifmo.ru
iprbookshop.ru);
mivigu.ru/iop

8. MarepuajibHO-TeXHUYECKOe o0ecneyeHre JUCHUIIUHbI
JlabopaTopust pacripeieIeHHbIX CUCTEM
12 mepcoHanbHbIX KOMIbIOTEpOoB; mpoekTop Nec V300X; sxpan HacTteHHBIH Lumien Master
Picture

9. MeToauuyeckne YKa3aHUA MO OCBOCHHUIO TUCHMILIMHBI

JInsi yCHemHOro OCBOEHHUS TEOPETHYECKOTO MaTepuaia OOydarolIUics: 3HAKOMHTCS CO
CIIUCKOM PEKOMEHIYEMOW OCHOBHOM W JIOMIOJHUTEIBHOW JINTEPATYPhI; YTOUHSET Yy MPENOIaBaTes,
KaKuM JOIIOJIHUTCIIbHBIM ocoousam CICOYECT OTAAaTh MNPCANOYTCHUC, BEACT KOHCIICKT J'IGKL[I/II\/'I u
npopa6aTLIBaeT J'ICKIIPIOHHBIfI Marcpurall, NoJb3yACh KaK KOHCIICKTOM, TaK U y‘Ie6HI)IMI/I II0COOUAMU.

Jlo BBINOJNHEHHUS J1TA0OPaTOPHBIX paboT OOydaromiuiicss u3ydaeT COOTBETCTBYIOIIMN pasnen
TCOPUH. Hepen 3aHATUEM CTYACHT 3HAKOMHUTCS C OIMMCAHUEM SajlaHI/IfI JJIs1 BBIITOJIHCHUSL pa6OTBI,
BHUMATEIBHO M3y4YaeT COJEpPKaHWE W MOPSIOK MPOBEICHUsS JIabopaTopHOU padboThl. JlaboparopHas
paboTa MPOBOATCS B KOMIIBIOTEPHOM Kitacce. OO0ydaromuecs BHITOJHAIOT WHIUBUIYATbHYIO 3a71a9y
KOMITBIOTEPHOTO MOJICIMPOBAaHUSI B COOTBETCTBMM C 3aJaHHMEM Ha JIabopaTOpHYI0 padoTy.
[lonyuenHsle pe3ynbTaThl HCCIENOBAHUN CBOAATCA B OTUET W 3AIIMUIAIOTCS MO TPAJUIIMOHHON
METOJMKE B KJacce Ha CJEAyIolmeM JIabopaTopHOM 3aHsATHU. HeoOXoauMblii TeopeTHYEeCKuit
MaTepual, UHIUBUIyaIbHOE 3aJaHKe, IIard BBIMOJIHEHUs JabopaTopHOil paboThl U TpebOBaHUE K
OTUETYy TMPHUBEACHBI B METOJMYECKMX YKa3aHUAX, pa3MEIIEHHbIX Ha HMHPOPMAIIMOHHO-
00pa3oBaTeIbHOM MOpTajie UHCTUTYTA.

CamoctosarenbHas paboTa OKa3bplBaeT BaXKHOE BIUsSHUE Ha (OPMHpPOBAHHE JUYHOCTH
OyaylIero cnenuagucTa, OHa IIaHUpyeTcs: 00ydarImuMes caMocTosTeNnbHO. Kaxaplit oOyyaromuiics
CaMOCTOSITENIBHO OTpeAeNsieT PeKUM CBOEH padoThl U Mepy TpyZa, 3aTpayMBaeMOro Ha OBJIAJICHHE
y4eOHBIM COJepKaHUEM JUCUUIUIMHBL. OH BBINOJHSIET BHEAYJUTOPHYIO paboOTy U HU3Yy4eHUE
pa3aesioB, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO PalOOTy, MO JIMYHOMY WHAMBUAYAJILHOMY IUIaHY, B
3aBHCHUMOCTH OT €r0 MOJArOTOBKH, BPEMEHHU U IPYTUX YCIOBHI.

dopma 3aKITOYUTETFHOTO KOHTPOJISI MPH MPOMEXKYTOUHOM arTecTaluu — 3k3aMeH. Jlis
MIPOBEJICHUS TPOMEKYTOYHOM aTTecTalliy MO AUCHUIUIMHE pa3paboTaHbl (POH] OIICHOYHBIX CPE/ICTB
u OalsIbHO-pEHTHHIOBasE CHCTEMa OLEHKU Y4eOHOM JesATENbHOCTH CTyAeHTOB. OIeHKa 110
JTUCHUILIMHE BBICTABISETCS B HMH(OPMAIMOHHON CHCTEME M HOCHT WHTETPHUPOBAHHBIA XapakTep,
YUUTBIBAIOIINKA PE3yNbTaThl OLICHUBAHMS Y4aCTUsl CTYACHTOB B ayJUTOPHBIX 3aHATHUSAX, KaueCTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3a/laHUil B XOJI€ HW3YYECHUS JUCHUIUIMHBI U IPOMEKYTOUYHOM
aTTecTaluu.



[Iporpamma cocraBiena B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO mno HampapieHHIO
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[Mporpamma paccMoTpeHa 1 0100peHa Ha 3acenanuu kadeapst 4 C
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3aBenyromuii kadenpoit 4C Anopuanos /.E.
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KOMHUCCUU (aKyabTeTa

npotokoJ Ne 9 ot 12.05.2026 rona.
IIpeacenarens komuccun OUTP Kymaposa E. 1.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeICTB) MO AMCHHUILINHE
MGTOI[BI HCCIICAOBAaHUA U MOACTIUPOBAHUA I/IH(i)OpMaLII/IOHHBIX poneccoB u TEXHOJIOTUHU

1. OneHo4yHbIe MaTepHAJbI VISl IPOBEACHUS TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

mo JMCIOUIIJINHE
Cemectp 1
Peittunr-kontposis 1:
[Iepedyens BOIpOCOB:
1. OcHOBHBIE NOHSTHSI TEOPUU MOJICIIUPOBAHUS CUCTEM
2. Knaccu¢ukarus BUI0B MOACIHPOBAHUS CHCTEM
3. UMuTanmoHHble MoAenu NH(GOPMAITMOHHBIX MTPOLIECCOB
4. MaremaTH4eCKHE METO/Ibl MOJIETMPOBAHMUS
5. IImannpoBaHuE MOJIEIBHBIX SKCIIEPUMEHTOB
6. KoMmproTepHO€ MOIEIMPOBAHUE U BHIYMCIUTENBHBIN SKCIIEPUMEHT
7. CTaTucTu4eckoe MoIeIMpOBaHUE

3amaun:

1. Yereipe OBM o00benrMHEeHB B CeTh CO CiydailHbIM jgoctyrnoMm. IlepBas DBM mepenaet
naHuble kKaxaple 10+-4c B Teyenue 15+-10c. Bropas OBM - xaxnpie 12+-4¢ B Teuenue S5+-3c,
Tpethsi OBM - kaxnaesie 20+-5¢ B TeueHue 8+-6¢, yeTBepras -kaxasie 20+-4c B Teyenue 11+-3c.
Cxopocts niepenaun o cetu 10 Mout/c. CmonenupoBath cucteMy. OnpeeTuTh YUCI0 OTKA30B IS
Kaxs10i DBM. DKkcriepuMeHTAIbHBIM ITyTEM ONPEAETUTh TPEOYEMYIO CKOPOCTh TIEpPEeIauu 10 CETH.

2. JIns oOpaOOTKH AAHHBIX MO HEKOTOPOMY aJTrOpUTMYy TpeOyeTrcsi ¢ BeposTHOCThIO 0.2 —
ofHa wuTepauus, ¢ BeposTHOCThIO 0.5 — 2 wrepauum, ¢ BeposTHOCThIO (0.3 — 3 wuTepanuu.
JlmutenbHOCTh Ko ureparnuu 15+-5¢. [lpu 3ToM B mepBoM citydae BEpOSATHOCTh OMIUOKH paBHA
0.1, Bo Bropom — 0.05, B Tpetbem 0.01. IIpu ommbke nanHbIe TepsroTcs. CMOIETMPOBATh MPOIECC
o6pabotku 10000 3amanwmii. [logcunTaTh KOJMYECTBO 3aJaHUM, I KOTOPBIX MOTPEeOOBAIOCH OJ/IHA,
nBe W Tpu wurepauuu. llomcumTaTe KOIMYECTBO MOTEPSHHBIX 3agaHui. OnpenenuTs Bpems
00paboTKH.

3. BoluncnuTenbHas cuctemMa cOCTOUT U3 4eTbipex DBM, oOMeHuBaromuxcs TaHHBIMU IO
UUKIUYECKOMY anropuTMmy. Jlisi BBIMOJIHEHHUS OJHOTO 3aJaHUsl HEOOXOJUM OJMH LUK PabOTHL
[Tepas DBM oOpabaTbiBacT naHHbIEe B TeueHHe 3+-2 MKC, 2-1 2+-1 MKc, 3-1 u 4-51 B TedueHue S5+-2
MKC. Bpems nepenauu ot ognoit O9BM k apyro#t 1 Mkc. Ilepegada ocyiiecTBiaseTcsi 0O JTHOBPEMEHHO,
B MOMEHT, Korja Bce DBM 3zaBepmmnu oOpabotky. CMonenupoBath 00padoTky 1000 3amanwmii.
Ompenenuth Bpemsi 00pabOTKH, cCpenHee BpeMsi 0OpaOOTKHM OJHOTO 3aJaHus, BpeMs pabOThl U
npocros Kaxao IBM.

4. B BoruncnutenbHoil cucteme nBe OBM: ocHoBHas u pesepBHas. [lakeTsl Ha 0O6paboOTKy
noctynaroT kaxasie 10+-5¢. O6paboTka 3anumaer 9+-3c. Ilpumepno 10% 3asBox 1yist 0OpabOTKU
TpeOytoT noakioueHus pesepsHoit OBM. Eciun DBM 3ansiTta, To mpwuie/ias 3asBKka OTIPaBIsSETCs
B Oydep. 3asBku u3 Oydepa 001a7al0T HU3IIUM MPUOPUTETOM M 00pabaTHIBAIOTCS B MOCIETHIOIO
ouepens. CmoaenupoBats 06padboTky 1000 3asBok. OnpenenuTs Bpems padoThl U IPOCTOSI OCHOBHOM
u pe3epBHOt OBM, uncno 3asBok B Oydepe.

5. B BbruncnurensHoi cucreme nse DBM: ocHoBHast u pesepBHas. [lakeTsl Ha 00pabOTKY
MOCTYMAKOT Kaxple 12+-6¢. O6paboTka 3anumaer 10+-3c. Ilpumepno 15% 3asBok m1st 06paboOTKH
TpeOyloT nmoaxiroueHus pesepsHoii IBM. Ecnu OBM 3andarta, To npuiienias 3asBKa OTIPABISETCS
B Oydep. 3asBku u3 Oydepa 001amaroT BHICIIMM HPUOPUTETOM M 0OpabaThIBAIOTCA B IEPBYIO
ouepenib, Kak ToJabko IBM ocBoboxkaaercs. Cmonenuposats 06padoTky 1000 3asBok. Onpenenutsb
BpeMst paboThI ¥ IPOCTOSI OCHOBHOM U pe3epBHO DBM, uncio 3asBok B Oydepe.

PeliTuHr-KOHTpOIB 2:

IIepedyens BOIIPOCOB:

1. Metox Monre-Kapiio

2. IlocTpoeHne MOAETUPYIOLINX AITOPUTMOB



3. KomnprorepHoe MoieMpoBaHre Ipu 00pabOTKE OMBITHBIX JaHHBIX
4. YrpaBieHue MOJIEIbHBIM BPEMEHEM

5. MHCTpyMEHTANIBHBIE CPEACTBA MOACIUPOBAHUS

6. OcHoBHbI€ IOHATHS sA3bIKa GPSS

7. OOBEKTHO-OPUEHTHPOBAHHOE MOICTHpOBaHue cucteM Ha C++

3amaun:

1. Berauciure N-oe udncino B mociaemosarenbHoctd Pubonauun, — 1, 1, 2, 3, 5,8, ... — B
KOTOpO# TIepBBIC /IBAa YICHA PaBHBI €IMHMIIC, a BCC OCTAIBHBIC MPEACTABISIOT COOOH CyMMY JBYX
MIPEBITYIINX.

dopmaT BXOJIHBIX JAaHHBIX

Onno yncio 0 <N <47,

dopmaT BBIXOIHBIX JIAHHBIX:

Onno unciio — N-bIi YIeH NOCIeA0BATENHLHOCTH.

2. Ha Bepuune neceHku, coaeprxaiied N cTyneHeK, HaXOAUTCS MSYUK, KOTOPbI HauWHaeT
IpbIraTh MO0 HUM BHHU3, K OCHOBaHMIO. MSUMK MOXET NPHITHYTh Ha CIEIYIOLIYIO CTYNEHbKY, Ha
CTYNEHBbKY 4epe3 oaHy win dyepe3 2. (To ecTb, eciiu MSIUUK JIEKUT Ha §-Oi CTYMEHbKE, TO OH MOXKET
MEePEMECTUThCI Ha S5-y10, 6-yto unu 7-yro.) Omnpenenuth 4YHUCIO BCEBO3MOXKHBIX 'MapmipyToB'
MSYHUKa C BEPLIMHBI HA 3eMJIIO.

dopmaT BXOJHBIX JaHHBIX:

Opnno gncmo 0 <N <31.

@dopmaT BBIXOJIHBIX JaHHBIX:

OAHO YHMCII0 — KOJMYECTBO MapUIPyTOB.

3. Ha kBampaTHOW JOCKE pacCTaBi€HBbI ILeJbie HEOTpUUATENbHbIE uucia. Yepenaiika,
HaxoJIAIIAasACsS B JIEBOM BEPXHEM YIIy, MEUTAeT MOMACTh B MpaBblii HWKHUU. [Ipy 3TOM OHa MOXeT
TePEmnoJI3aTh TOJBKO B KJIETKY CIIpaBa WM CHU3Y M XOYET, YTOOBI CyMMa BCEX YHCETI, OKA3aBIINXCS Y
Hee Ha IMyTH, ObLTa OBl MaKCUMaTbHOU. OTNIpeIeNTuTh 3Ty CYMMY.

®dopmart BXOJIHBIX JaHHBIX:

[TepBas ctpoka — N — pa3mep 1ocku.

Hanee cnenyer N CTpOK, Kakaas U3 KOTOPBIX COACPKUT N IEIBbIX YUCEN, TIPEICTaBIISIONINE
JTOCKY.

®dopmat BBIXOIHBIX JIAHHBIX:

OnHO YKCII0O — MaKCUMaJIbHAs CyMMa.

4. B uccnenoBatensckoi saboparopun ¢upmsl Robots&Co paspaboTanu HOBYIO MOJENb
po6GoTa. ['maBHOI 0COOEHHOCTBIO JAHHOHM MOJAEIN POOOTa SIBISETCS TO, YTO OH PadOTAET IO 3apaHee
3aJJaHHOH IIporpaMmMe, B KOTOPOW MOTYT IPUCYTCTBOBATh KOMaH/bl: cienats mar Ha lOr, na Cesep,
Ha Bocrok mnm Ha 3aman. PoGoT ucnonHseT mporpaMMmy CTpOro IMocieloBaTeNbHO U, AOHAA IO
KOHIIa Nporpammsl, octaHasinuBaercs. Crenuanuctel 13 Robots&Co 3amHTepecoBanuch BOIpOCoOM,
CKOJIBKO CYIIECTBYET Pa3JIMUYHBIX MPOrpamMMm, cocTosmmx u3 K MHCTpyKuMi, Takux, 4Tto poooT,
BBIiI1 M3 Hayajla KOOpIUHAT, NMpUAET B TOouky ¢ KoopauHaTamu (X, Y). Ocu koopauHar
pacrioararorcs napauielbHO CTOPOHAM CBETA, M €MHULIA U3MEPEHUS], COOTBETCTBYET OJJHOMY LIary
poOora. HanmumuTe nporpammy, KoTopasi 1a€T OTBET Ha 3TOT BOIPOC.

®dopmar BXOJHBIX JTaHHBIX:

Bo BxonmHOM daiine nHaxoaarcs Tpu uncna K, X u Y (0 <= K <= 16, |X|, [Y| <= 16),
paszieneHHble pooeIamH.

dopmar BBIXOJHBIX JAHHBIX:

B BbixonmHO¥W ¢haiin Bama mporpamMma JODKHA TOMECTUTH OJHO YHCIO — KOJHUYECTBO
porpamm Juis po6oTa.

5. Ilpu nepepaboTKke paaloaKTUBHBIX MAaTepUAIOB 00Pa3yIOTCs OTXO/IbI ABYX BUJIOB — 0CO00
omnacHble (Tun A) 1 HeonacHble (Tum B). Iy X XpaHeHUs UCTIONIb3YIOTCS OJMHAKOBbIE KOHTEHHEPHI.



ITocne momemieHuss OTXOJOB B KOHTEWHEpPHI, IOCIEIHUE YKIIAIbIBAIOTCS BEPTUKAIBHOM CTOIKOM.
Cromka cynTaeTcsi B3pbIBOOIIACHOM, €Cii B HEl Mopsi uaeT 0ojee IByX KOHTeHHepoB tuma A. J{is
3aJJAHHOTO KOJIMYECTBA KOHTEHHEPOB N ONpeenuTh YuCiI0 0€30MaCHBIX CTOTIOK.

@opmar BXOJAHBIX JAHHBIX:

OpnHo uncio 0 <N <31.

@opMar BBIXOJHBIX JaHHBIX:

OnHO YUCIIO — KOJIMYECTBO OE30IACHBIX BapHAHTOB (DOPMUPOBAHUS CTOIKH.

PeittuHr-KOHTpOIIH 3!
[Iepedyens BOIpOCOB:
. MoaennpoBaHue napajiebHbIX IIPOLIECCOB
. Ceru Ilerpu
. Ananmus cereii [letpu
. OLleHKa TOYHOCTH U JIOCTOBEPHOCTH PE3Y/IbTATOB
AHanu3 ¥ UHTepHpeTanys pe3yJibTaToB MoJienupoBanust Ha OBM
. UmutanimonHoe MoaenupoBanue HHOOPMAIMOHHBIX CETEH
. UTo oTpakaeT BeJIMYUHA IOCTOBEPHOCTH aNMpPOKCUMALUU?
. JlaiiTe onpeneneHue TpeHaa.
. B xakux ciydasx He0OX0IMMO MCIOJIH30BATh TOCTPOEHNE TPEHI0B?
10. Ha ocHOBe Kakux JaHHBIX BBIOMPAETCS HAWTydllasi perpecCuOHHAas TUHUS?
11. Kak u3meHuTtsb popmar rnpeacTaBieHHs] perpecCCUMOHHON JTMHUH?
12. Kakne TUIbl perpecCHOHHBIX 3aBUCUMOCTEe Bam n3BecTHBI?
13. Onumure ASUCTBUS HEOOXOAMMBIC ISl TMOCTPOCHUS JIMHUM TPEHAA MO TOCTPOEHHOM
JarpaMme.
14. Bo3MOK€eH JI1 peTPOCIIEKTUBHBIN aHAIN3 JJAHHBIX C UCIIOJIb30BaHUEM JIMHUHN TpeHaa?
15. BO3MOXXHO JIM HCHOJIb30BAHUE PETPECCHOHHBIX 3aBUCUMOCTEW MPU PEUICHUH 3a7ad 10
ONTHUMU3ALNH PECYPCOB U 3alacoB?
16. OnumuTe cUTyaluy, B KOTOPBIX MPABOMOYHO MPEICTABIEHUE HECKOIbKUX I'pa(UKOB B
OJIHOM cUCTEME KOOpAUHAT.

Oo01ee pacnpenesienue 0aJJ10B TeKYIIero KOHTPOJIA 10 BUIaM Y4eOHbIX PadoT /1Jisl CTYJA€HTOB

KonTponbhas pabora,
Peittunr-kontpons 1 pe3yJbTaThl 3aLIUATHI 1o 15 6amnos
1a00paTOPHBIX padoOT

KonTtponbHas padoTa,
PeitTuHr-KOHTpOJIH 2 pPe3yJabTaThl 3aLUATHI 1o 15 damwioB
71a00paTOPHBIX padoOT

KontponsHas pabora,

PeittuHr-konTpos 3 pPEe3yabTaThl 3aLUTHI 1o 15 damwioB
71a00paTOPHBIX paboT

Ilocemenue 3anaTuit OTMeTKa B JKypHalle

Hl o yp IIo 5 6anaoB
CTYIEHTOM ocenieHui
JlomoTHUTEIbHEIE OalIbI

IIo 5 6anaoB

(6oHyCBI)
Brinmonnenue cemectpoBoro
JIaHa caMOCTOSITEeIbHOMN 1o 5 6annoB

paboTHI




2. IlpomexyTOYHAs aTTECTAIUSA 110 AUCHUIINHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLEHKOM.

Ilepeyens mpakTHYecKHUX 32124 / 3alaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (mpu

HAJTUYHH)

3ananus 1J1 IPOBEICHUS TECTUPOBAHUS:

OIIK-3:

3HATh:

1. Kakxoro npuHiuna MoJeaupoBaHus HE CYILIECTBYET
a) [Ipunimn nHdOPMAIIMOHHON JOCTATOYHOCTH

b) [IpuHIIMI MHOKECTBEHHOCTH MOJENIEN

¢) [IpunHImn HEIETUMOCTH

2. Kakoro npuHIuna MoJeIupoBaHus HE CYILIECTBYET
a) [IpuHIMI OTHOCHUTENBHOCTH

b) [Ipuniun napamerpusanuu

¢) [Ipunnun arperupoBanus

3. Ilpu nonHOM OTCYTCTBMM MH(OpMaLUK 00 UCCIeTyeMOil cucTeMe IIOCTPOCHUE €€ MOJENN

HEBO3MOXKHO. [Ipy Hanuuum noiaHoN MHGOpPMALMK O CUCTEME €€ MOJETMPOBAHUE JIUIIEHO CMBICTIA.
CyiiecTByeT HEKOTOPBIM KPUTUYECKUH YpPOBEHb AalpHUOPHBIX CBEIEHUH O cUcTeMe (YpOBEHb
MH(OPMALIMOHHONW JTOCTATOYHOCTH), MPH JOCTHKEHHU KOTOPOTO MOXKET OBITh IOCTpOEHa ee
aJIcKBaTHAasi MOJIEIb.

a) [TpuHIMI OCYIIEeCTBUMOCTH
b) [punan nHGOPMAITMOHHON JOCTATOYHOCTH
¢) [IpuHIMI MHOKECTBEHHOCTH MOJIEIICH

4. Ecin xaxJ1I0My BXOJHOMY HaOOpy MapamMeTpoB COOTBETCTBYET BIIOJIHE OMPEICIICHHBIN U

OJIHO3HAYHO OTpeesieMblii HAOOP BBIXOIHBIX MAapaMETPOB — 3TO

a) JlerepMUHHpPOBaHHAS MOJICITH
b) UmuTanmonHas Moaeib
¢) CToxacTHueckas MOJIeib

5. Kakast MoJienp cyiiecTByer?
a) OnTumanbHas

b) CbamancupoBanHast

¢) Urposas

6. Eciiu Mozienb mpencraBuMa npeinKataMu, JOrH4ecKUMH (DYHKIUSMU, 3HAUYUT OHA
a) Jlormueckas

b) TeopeTnko-MHOKECTBEHHAS

¢) derepMuHUpOBaHHAS

7. Hapaz[I/IrMa MOJCIIMPOBAHUsA, T'AC IJId Hccne):[yeMoﬁ CHUCTCMBbI CTPOATCH rpacbnqecm/le

AuarpaMmbl IPpUYIUHHBIX CBsI3€H U IrI100aIbHBIX BIUSHUM OJHHUX IMapaMCTPOB Ha APYIru€ BO BPEMCHU,
a4 3aTeM CO3JlaHHasl Ha OCHOBC 3THUX AUAr'paMM MOACIb UMUTHUPYCTCA Ha KOMIIBIOTEPC.

a) JluckpeTHO-cOOBITHIIHOE MOICTUPOBAHNE
b) CucremHas TuHaMHKa
¢) ATeHTHO€ MOJICIIMPOBAHKE

8. OToT MCTO aHalin3a MO3BOJIACT PCIIaTh ABC 3a/la4i: YCTAHABJIIMBATb HAJIMYNC BO3MOXKHOM

HpH‘{HHHOﬁ CBA3M MCKAY TICPpCMCHHBIMH, a TaAKXKC MNPCACKA3bIBATh 3HAYCHUA 3aBHCUMOI
nepeMeHHoﬁ 10 3HAYCHUAM HE3aBHCUMBIX IICPEMCHHBIX.

a) Perpeccuonnslii aHaus3



b) OmHODaKTOPHBIN TUCTIEPCUOHHBIN aHATTN3
¢) MHorohakTopHbI{ TMCHIEPCHOHHBIN aHATH3

9. BeibepuTe npaBUIBLHOE OMPEACTICHUE CTATUYSCKON MOICTTH

a) Mogenp Ha3bIBaeTCs CTaTUYECKOM, €CIIM CPEAU €€ NTapaMEeTPOB €CTh BPEMEHHOW Iapamerp,
T.€. OHa 0TOOpaXkaeT cucTemy (TMPOILECCHl B CUCTEME) BO BPEMEHHU.

b) Monens sBISIETCS CTATHYECKOM, €CJIM OHA OMHMCHIBACT TMOBEJACHHE CHUCTEMBI HJISi BCEX
MOMCHTOB BPpCMCHH U3 HCKOTOPOI'0 MPOMEKYTKAa BPCMCHU.

c) Mognenb Ha3pIBaeTCsl CTAaTUUECKOM, €CIM Cpeau IapaMeTpoB, Y4YacTBYIOIIMX B €€
OTNIMCAaHUU, HET BPEMEHHOTO IapaMeTpa.

10. BriGepuTe onpeneneHne UMUATAIIMOHHON MOIeNH

a) Mogeny sBisieTcs WMUTAIMOHHOM, €CIM OHA IpelHa3HayeHa JUIsl WCIBITAaHUS WM
M3Y4EHHs BO3MOKHBIX IyTE€H pa3BUTHS U MOBEIECHUS 00bEKTA IMyTEM BapbUPOBAaHUSI HEKOTOPBIX WU
BCEX apaMETPOB MOJAEIH.

b) Mojenb uMUTAIIMOHHAS, €CIM OHA ONMUCHIBAET MOBEICHHE CUCTEMBI JUISI BCEX MOMEHTOB
BPEMEHU U3 HEKOTOPOI'0 IPOMEKYTKA BPEMEHH.

c) Mogenp Ha3bIBaeTCs WMUTAIMOHHOM, €CIM Cpeau MapaMeTpoB, Y4YacTBYIOIIMX B €€
OTMCAHWU, HET BPEMEHHOTO MapameTpa.

11. BeiGepuTte onpeenenne TMHAMUIECKOW MOJIEITH

a) MoJienb SBIsSETCS JUHAMHYECKOM, €CITU CPEe/I €€ TapaMeTpOB €CTh BPEMEHHOM mapaMerp,
T.€. OHa 0TOOpa)kaeT cucTemy (IIPOIECCHl B CUCTEME) BO BPEMEHH.

b) Mojens TuHAMHYECKas, €CJIM OHA OINMUCHIBACT MOBEJCHHE CHCTEMBI JUISI BCEX MOMEHTOB
BPEMEHH U3 HEKOTOPOT0 IPOMEKYTKa BPEMEHH.

c) Mopnenb HazpIBaeTCsl CTAaTUYECKOH, €CIM Cpedu MapaMeTpoB, YyJYacTBYIOIIUX B €€
OTHMCAHUU, HET BPEMEHHOI'0 MTapaMeTpa.

12. BeiGepuTe onpeseeHne HenmpepbIBHOM MOIEIH

a) Mogens sBIsI€TCS HEMPEPBIBHOM, €CIIU CPEr €€ IapaMeTpoOB €CTh BPEMEHHOU MapameTp,
T.€. OHA 0TOOpakaeT cucTemy (MPOIeCChl B CUCTEME) BO BpEMEHHU.

b) Mozens HempepbIBHAs, €CIU OHA OMKMCHIBAET MOBEACHUE CUCTEMBI I BCEX MOMEHTOB
BPEMEHH U3 HEKOTOPOTO MPOMEXKYTKA BPEMEHH.

c) Mopens Ha3bIBaeTCsl HENPEPHIBHOM, €CIM Cpeaud MapaMeTpoB, Y4YacTBYIOIIHUX B €€
OMMCAHUU, HET BPEMEHHOI'0 MapaMeTpa.

YMETh:
13. 3a uyro oTBeuaer 6ok SEIZE?
a) 6710k 3aHATHUS TpUOOpa

b) 6510k ynaneHus TpaH3akTa

¢) 610K 3aJIep)KKH TPaH3aKTOB

14. 3a yto oTBeuaer 610k ADVANCE?
a) 010K 3aHATHS PUdOpa

b) 670K yaneHus TpaH3akTa

c) GJIOK 3a/1ep’KKU TPAH3aKTOB

15. 3a yto oTBeuaer 610k RELEASE?
a) 6110k 0cBOOOKIeHUS TpUdOpa

b) 650K yaaneHus TpaH3aKTa

c) OJIOK 3a/1€p’KKU TPAH3aKTOB

16. 3a uto orBeuaet 010k DEPART?
a) 6J10K 0cBOOOKIeHUS ITpUdOopa



b) 650K yaaneHus TpaH3aKTa
¢) 6J10K 0OCBOOOKICHUS OUepean

17. bnok 3aHsATHS oYepeau
a) QUEUE

b) DEPART

c) SEIZE

18. I[IpotuBonomnoxusiii 6510k 0110ka GENERATE
a) RELEASE

b) TERMINATE

c) DEPART

19. [IpotuBonomnosxusiii 6510k 010ka RELEASE
a) ADVANCE

b) START

c) SEIZE

20. Yto o3nagaer 3toT 0;10k: GENERATE 8,27

a) Co3aBarh TpaH3aKLKUU C UHTEPBAJIOM 8+-2 €MHUIIBI BPEMEHU
b) Co3aath 8 TpaH3aKTOB C HHTEPBAJIOM 2 €JMHHIIBI BpEMEHU

c¢) Co3zatp 2 TpaH3akTa C HHTEPBAJIOM 8 €MHHI] BpEMEHU

OIIK-7:

3HATh:

1. B kakux cnyyasx LeJecooOpa3HO NPUMEHSATh HMHUTALMOHHOE MOJEIHPOBAHHUE IS
pelIeHus 3aaaun’?

a) JUTsl TIOJTY4EHHUs] TOYHOTO PEeUICHHUSI

0) 1S oJTydeHUs! MPUOIMKEHHOTO PelIeHus TPU 3HAYUTEITbHOM YMEHBIIEHUN CIIOKHOCTU U
BPEMEHU BBIUUCIICHUI

B) €CJIM IS 3a/1a41 BO3MOXHO MMOCTPOUTDH aHATUTUYECKYIO MOJIENb

2. Kak Ha3bIBaeTCs 3aKOH paclpelesieHusl, TPU KOTOPOM Ka)JI0€ BO3MOXHOE CIIydaiiHOe
YHCIIO PABHOBEPOSITHO?

a) HOpMaJIbHBIN

0) paBHOMEPHBI

B) OKCIIOHCHIIUAIBHBIN

3. Kakoii 3aKkoH pacnpeeneHus MOJTHOCThIO ONPEISIIETCS MaTeMaTHYECKUM OXKUJIaHUEM H
JUCIIEPCUEN CIIy4ailHOUM BEIMYUHbI?

a) HOpMaJIbHBIH

0) paBHOMEPHBII

B) 9KCIIOHCHIIMAIbHBIN

4. Kem Oblm mpeanokeH «METOJA CepelUHbl KBajapaTa» JUlsl IOJIy4eHHUs pPaBHOMEPHO
pacripeielIeHHbIX MICEBAOCTYYalHbIX Yicen?

a) Hukonac Metpomnonuc

0) CranucnaB Ynam

B) Jlxon ¢on Heiiman

5. Kakoil Meron cran MNEpBbIM QJITOPUTMHUYECKUM METOJOM IIOJYYEHHMsS PaBHOMEPHO
pacnpeeeHHbIX IICEBAOCTYYalHbIX Yucen?

a) meto PuboHayuH

0) MeTo/ cepeMHbI KBajpara



B) Meto Jlemepa

6. Kak Ha3pIBaeTCs METOJ MOJEIMPOBAHUS HENPEPHIBHOW CIIydallHOM BEIWYMHBI, IPU
KOTOpPOM 3HAa4Y€HHUE CIIy4allHOM BEJIMYMHBI BBIUYUCIISAETCS YEPE3 pacueTHOE COOTHOLIEHHE C
KCIIOJIb30BAHUEM CIIy4aHOTO YKCIIa, PABHOMEPHO pacIpeesieHHOro Ha npomexytke [0, 1]?

a) TaOJUYHBIA METO.]

0) METOJT KOMITO3UIIHI

B) METO/]I HEJINHENHBIX NpeoOpa3oBaHUI

YMETh:
7. UaTepnionsiuust — 3TO

A) MeToJ] Hay4HOT'O UCCIIEJJOBAHMSI, COCTOSIIMI B PACIPOCTPAHEHUH BBIBOJIOB, HOJIYYEHHBIX
13 HaONIO/IEHUs HaJl OHOM YacCThIO SIBJICHUSI.

b) cmoco0 HaxoXIeHHs NPOMEKYTOUHBIX 3HAYEHHM BEJIMYMHBI 10 HMMEIOLIEMYCs
TMCKPETHOMY HaOOPY U3BECTHBIX 3HAYEHUIA.

B) nayuHblif METOJ, COCTOSALIMI B 3aMEHE OJHUX OOBEKTOB JAPYIMMH, B KaKOM-TO CMBICIIE
OJIM3KUMH K UCXOJIHBIM, HO 00Jie€ TPOCTHIMHU.

8. Annmpokcumanus — 3TO

A) HayuHBIM METOJ, COCTOSIIMH B 3aME€HE OJHUX OOBEKTOB JAPYIrUMH, B KaKOM-TO CMBICIIE
OMM3KUMH K UCXOJIHBIM, HO 00Jie€ TPOCTHIMHU.

b) Meron HayyHOTO HCClIEZIOBaHUS, COCTOSIINI B pacpOCTPAaHEHUH BBIBOJOB, MOJYyYEHHBIX
13 HaONIOAICHUS HaJ OJHOM 4YacThIO SIBICHHUS, HA JAPYIyI0 €ro 4acTh; HAy4YHOE NMPOTHO3UPOBAHUE
COOBITHH.

B) cnoco0 HaxoXAeHUS NPOMEXKYTOUHBIX 3HAYEHUH BEIMUYMHBI II0 HUMEIOLIEMYCS
JIMCKPETHOMY Ha0Opy M3BECTHBIX 3HAYCHUH.

9. Kak Ha3pIBaro 3a1a4y 3KCTPanoIsum ?
A) 3amaya moucka

b) 3agaga nporuosa

B) 3agaua o prok3ake

10. Kak Ha3biBaeTCsl BpeMsi, B KOTOPOM IPOUCXOJUT (YHKIMOHHUPOBAHUE HUMHTHUPYEMOU
CHCTEMBI

A) MozenbHOE

b) peansHoe

B) mammuHOE

11. MeTtoa MOCTOSIHHOTO I1ara MpeArnoYTUTENbHEe, KOTaa:

A) coOBITHS TOSIBISIFOTCS] HEPETYISPHO, UX paclpeiesieHue BO BpeMEHU HEPABHOMEPHO;
b) Bo3MOXHO 3apaHee onpeeIuTh MOMEHTHI MOSIBICHUS COOBITHI

B) uncno coObITUI BEIUKO U MOMEHTHI UX MOSBICHUS OJH3KU

12. MoaenupoBaHHe IO 0COOBIM COCTOSTHUSIM 11€J1IeCO00pa3HO UCIIOIb30BaTh, €CITH:

A) coObITUSI TIOSIBJIAIOTCS PErysIpHO, HUX paclpesieleHue BO BPEMEHHM JI0CTaTOYHO
PaBHOMEPHO;

b) HeoOxo Mo peann3oBaTh KBa3unapaielbHyl0 00paboTKy OJJHOBPEMEHHBIX COOBITHI.

B) momycTHMBI MOTpEeNIHOCTH TOYHOCTH ONPEAETICHUsT B3aUMHOIO TOJIOKEHHUS COOBITUH BO
BpPEMEHU;
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MeToauueckue MaTepuaJbl, XapaKTCPU3YIOIIHE IPOHECAYPHI ONCHUBAHUA

OCHOBE TIEpEYHS BONPOCOB  (POPMHUPYIOTCS ~ MHAWBUIYaJIbHBIC  3aJaHUS IS
CTYI[CHTOB.PC3yJIBTaTOM HUTOIrOBOI'0 KOHTPOJIBHOTO TECTA ABJISACTCA 6aJIJI, paCC‘II/ITaHHBIﬁ Ha OCHOBC
KOJIMYCCTBA MPAaBUJIBHBIX OTBCTOB. C Y4€TOM HMHIUBHUAYAJIIBHOI'O0 CECMECTPOBOIO peﬁTHHI‘a CTyACHTa
(opMupyeTcsi HTOTOBBIN 06AJUT IO KypCYy.

MaxkcumanbHasi cymma 0aioB, Habupaemasi CTyJIeHTOM 10 AucuuIinHe pasHa 100.

OueHka
B
oayurax

O1eHKa 110 1IKaje

O0ocHOBaHue

Yposenw
cghopmuposannocmu
KomnemeHyuil

Boiee
80

«OTInYHO»

Conep:xanue Kypca OCBOCHO
MOJTHOCTHI0, 6€3 MpoOesoB,
HE00XO0IMMBIE TIPAKTUIECKNE HABBIKU
paboThl ¢ OCBOEHHBIM MaTepHaIOM
chopMHUpOBaHbI, BCE
IPeIyCMOTPEHHBIE TPOTPAMMOM
o0yueHus: yueOHbIE 3aJaHUs
BBITIOJTHEHBI, KAYECTBO UX
BBITIOJTHEHHSI OT[CHEHO YHCIIOM
6ayu10B, OJIM3KUM K MAaKCHMaJIbHOMY

Buicoxuii yposens

66-80

«Xopo1mio»

Coneprxanue Kypca 0OCBOSHO
MOJTHOCTHIO, O€3 TPOOeIIoB,
HEKOTOPbIC MPAKTUIECCKAE HABBIKH
paboThI C OCBOCHHBIM MaTEPHAIOM
c(OpMHUPOBAHBI HEAOCTATOYHO, BCE
IPeIYCMOTPEHHBIC TPOTPAMMOM
00y4eHHs yueOHBIC 3aaHus
BBITIOJTHEHBI, KAYECTBO BBITTOJTHECHHS
HU OJIHOTO M3 HUX HE OI[CHEHO
MUHHMAJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPBIC BUIBI 3a/IaHUI
BBITOJIHEHBI C OIIMOKaAMH

Ilpoosunymutii
ypoeens

50-65

«y,[[O BJICTBOPHUTCIILHO»

Conep:xanue Kypca OCBOCHO
YaCTHUYHO, HO ITPOOEIIBI HE HOCAT
CYILIECTBEHHOT'O XapakTepa,
HEOOXOAMMBIE IPAKTUIECKUE HABBIKU
pabOTHI C OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM C()OPMHUPOBAHHI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
IporpaMMoil 00ydeHust yaeOHbIX
3aJJaHU BBINOJIHEHO, HEKOTOPBIE U3
BBITOJIHEHHBIX 33JJaHUH, BO3MOKHO,
COJIepIKaT OTUOKHU

Ilopozoswiit yposens

Memnee
50

«HCy,ZLOBJ'IeTBOpI/ITeJ'IbHO»

ConeprxaHue Kypca He OCBOEHO,
HE00X0/IMMbI€ MPAKTUUECKUE HABBIKU
paboThI He CHOPMHUPOBAHBI,
BBITOJIHEHHbBIE YUeOHbIE 3aJaHUs
coJiepxkat rpyoble omnOKu

Komnemenyuu ne
chopmuposanst

3. 3ajaHus B TeCTOBOM (popMe 10 AUCHHUILINHE

[IpuMepsl 3agaHui:




1. Kakxoro npuHIuna MoaeaupoBaHus HE CYILIECTBYET
a) [TpuHIMT HHPOPMAITMOHHON TOCTATOYHOCTH

b) [IpuHIMT MHOKECTBEHHOCTH MO/IEJICH

¢) [Ipunimn HereTuMoCT!

2. Kakoro npuHiuna MoJeIupoBaHus HE CyILIECTBYET
a) [IpuHIMI OTHOCHUTENBHOCTH

b) [IpuHiun napamerpusanuu

¢) [Ipunuun arperupoBanus

3. Ilpu nonHoM OTCYTCTBUM MH(pOpPMaLUU 00 HCCIAEAYEMOM CUCTEME NTOCTPOEHUE €€ MOJIENH
HEBO3MOXKHO. [Ipy Hanmuuy MOTHON MHPOPMALMH O CHCTEME €€ MOJCIUPOBAHHE JMIICHO CMBICTA.
CyiiecTByeT HEKOTOpBIH KPUTUYECKUN YpPOBEHb AalpUOPHBIX CBEJIEHUH O cHcCTeMe (YpOBEHb
MH(OPMALIMOHHON JTOCTATOYHOCTH), MpPH JOCTHKEHHU KOTOPOTO MOXKET OBITh IOCTpOEHA €€
aJIeKBaTHasi MOJIEJb.

a) [IpuHIMI OCYIIECTBUMOCTH

b) Ipunamun nHGOPMAITMOHHONW TOCTATOYHOCTH

¢) [IpuHIMI MHOKECTBEHHOCTH MOJeNei

4. Ecnmu kaxJIoMy BXOJHOMY Ha0Opy MapaMeTpOB COOTBETCTBYET BIIOJHE ONPEACICHHBIN U
OJTHO3HAYHO OTIpEIeIsIEMbIil HAOOP BBIXOHBIX MAPAMETPOB — ITO

a) JlerepMuHHpOBaHHAS MOJICITH

b) UmuTanmonHas Moaeib

c¢) CroxacTuueckast MOJICIb

5. Kakast Mozienp cyiecTByer?
a) OnTumanbHas

b) CbamancupoBanHast

¢) Urposas

6. Eciin Mozienb mpeicTaBuMa npeinKaTaMu, JOTHIecKUMH (DYHKIUSMU, 3HAUYUT OHA
a) Jlormueckas

b) TeopeTnko-MHOKECTBEHHAS

c¢) JderepMuHUpOBaHHAS

7. TlapagurmMa MOJCIHMPOBAHMS, TJC JUISL HCCICAYEMOH CHCTEMBI CTPOSTCS TpadudecKue
JMarpaMMbl IPHYUHHBIX CBS3EH U TJIOOAIBHBIX BIMSHUN OJHUX MApaMETPOB HA JPYTrUe BO BPEMEHH,
a 3aTeM CO3JIaHHasi HA OCHOBE 3TUX JMarpaMM MO HMHTUPYETCS Ha KOMIIbIOTEPE.

a) JIuckpeTHO-COOBITHIHOE MOJICTHPOBAHUE

b) CuctemHas TuHaMHKa

¢) AreHTHOE MOJICITMPOBAHHE

8. DTOT MeToA aHaIM3a MO3BOJISET PELIaTh JBE 3aJa4l: yCTaHABIMBATh HAJIMYNE BOZMOKHOU
IIPUYMHHOM CBSI3M MEXIY IIEPEMEHHBIMH, a TaKKe MpeACKa3blBaTh 3HAYCHUS 3aBUCUMOMU
[IEPEMEHHON 110 3HAaYECHUAM HE3aBUCUMBIX [IEPEMEHHBIX.

a) PerpeccronHbIil ananus

b) OnHOGaKTOPHBII TUCTIEPCUOHHBIN aHAIN3

¢) MHorohakTopHbIi TMCHIEPCHOHHBIN aHATN3

9. BeibepuTe mpaBUIBHOE ONpPEAeTICHUE CTATUYECKON MOIETTH

a) Mosienb Ha3bIBAETCSl CTATUYECKOM, €CIIU CPE/IM €€ MapaMeTPOB €CTh BPEMEHHOM apameTp,
T.€. OHa OTOOpakaeT cucTemy (IIPOIECCHl B CHCTEME) BO BPEMEHH.

b) Mogens sBISETCS CTAaTUYECKOH, €CIM OHA OIKCHIBACT IMOBEJACHHE CHUCTEMBI ISl BCEX
MOMEHTOB BPEMEHHU U3 HEKOTOPOTO MPOMEKYTKA BPEMEHHU.



c) Mogenp Ha3bIBaETCSI CTATUYECKOHM, €CIM Cpeid MapaMeTpoB, YJYacTBYIOIIUX B €€
OIMCAaHUM, HET BPEMEHHOTO ITapaMeTpa.

10. BriGepute onpenenenne UMUATAIIMOHHON MOIENN

a) Mopenp sBisieTcs HMMUTALMOHHOM, €CIM OHA IIpelHA3HauyeHa JUIsl WCIBITAaHUS WIIH
M3yUYeHHs] BO3MOXHBIX ITyTEH Pa3BUTH U MOBEACHUS 00BEKTA IIyTeM BapbHUPOBAHUS HEKOTOPBIX WIIH
BCEX IIapaMETPOB MOAEIH.

b) Mojenb uMUTAllMOHHAS, €CIM OHA ONUCHIBAET MOBEICHUE CUCTEMBI JUISI BCEX MOMEHTOB
BPEMEHU U3 HEKOTOPOI'O IPOMEKYTKA BPEMEHH.

c) Mogenp Ha3bIBaeTCs HMUTALMOHHOM, €CIM Cpeau MapaMeTpoB, Y4YacTBYIOIIMX B €€
ONMCAHUU, HET BPEMEHHOI'0 ITapaMeTpa.

[TonHbIil nepeyeHb TECTOBBIX 33JaHUN C yKa3aHUEM IPABUIIbHBIX OTBETOB, pa3MeIlleH B OaHKe
BOIIPOCOB ~ Ha  HMH(OPMALIMOHHO-00pa30BaTENIbHOM  MOpTajle  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?cmid=58833&cat=40616%2C18654&qpage=0&catego
ry=40604%2C18654 &qbshowtext=0&recurse=0&recurse=1&showhidden=0

OHGHKa PACCUUTBIBACTCA KaK MPOLCHT IMPAaBHUJIbHO BBIMMOJIHECHHBIX TCCTOBBIX SaI[aHI/Iﬁ n3 ux
o0mIero yuca.
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