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Pabouast mporpamMma y4eOHOM TUCIUTTNHBI «MaTeMaTHieckoe MOJIETUPOBAHKE U
cTaTucTHUYecKas 00paboTka TaHHBIX» pazpaborana ['ogynossim JI.I.

PaGouass mporpamma yudeOHON aucuUIUIMHBL «MaTemMaTH4yecKoe MOAeIHPOBAHHE U
cTaTHCTHYecKasi 00padoTka JaHHBIX» pa3paboTaHa Ha OCHOBAaHHMM (heJepasbHOTO Trocynap-
CTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa BhICIIEr0 00pa30oBaHMsI - MarucTparypa Mo Harpasie-
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1. O01mHe moJIoKeHus

1.1. Ilenv u 3a0auu oucuunIuUHbL
Henpro mucturuimHbl «MareMaTH4eckoe MOJACIUPOBAHUE M CTaTUCTUYEecKas 00paboTka
JAHHBIX» SBIIACTCS (popMUpOBaHUE Y OOYYarOIMIUXCS 3HAHHWM, YMEHHW, HABBIKOB I10 TCOPUU H
MPAKTUKE MAaTEMaTUYECKOTO MOJICTMPOBAHUS M CTATUCTUYECKOW 0OpabOTKE MaHHBIX BEPOST-
HOCTHBIX ITPOLIECCOB JUIsl MX NMPUMEHEHHUsSI MPU PEIICHUH 3a7ad B Oyaymiel npodeccnoHanbHON
JIeATEeTbHOCTH. .
3ajaun JUCIUTIIMHBI U TPOPECCUOHAIBHON JIEATEIbHOCTH BBIITYCKHHUKOB:
- IPUOOPECTH OCHOBBI TEOPETUUECKUX 3HAHUN MO TEOPUH CTATUCTHUYECKOTO0 MOJIEIUPOBA-
HUS,
- HAYYUTHCS BOCIIPOU3BOAUTH CIIy4aiiHbIe BEJIMUMHBI 33/IaHHBIX 3aKOHOB PACIIPEICICHUS;
- BBIYMCIATH 3HAYCHUS BEIWYWH, XapaKTePU3YIOMHUX (PYHKIIMOHUPOBAHHE OOBEKTOB MO-
JIeTUPOBAHMS;
- yCTaHaBIIMBATh CBS3b AJTOPUTMOB MOJECIUPOBAHMS C aITOPUTMaMU PEIICHUS 3a7a4 Ma-
TEMaTUYECKOT0 MOJICIIMPOBAHMUS.

1.2. Mecmo yuebnoii Oucyuniunsl 6 CHMPYKmMype OCHOGHOU NPOPecCUuOHANbHOU
o0pazoeamenvHoll NPOZPAMMBL.
JucuumniuHa oTHOcUTCA K 00s13aTenibHOM yacti biioka 1. Jlucuuniauas! (MOLYIn).

1.3. Ilnanupyemovie pe3ynrvmamosl 00y4eHUs NO y4eOHOU OUCUUNIUHE 6 PAMKAX
NAGHUPYEMBIX DPe3YIbHMAmMO8 O0C80€HUSL OCHOBHOU NPOPECCUOHAIbHOU 00pA306amenbHOl
npozpammeol.

[Iporiecc ocBoeHMs y4eOHOM TUCHMIUIMHBI HampaBieH Ha (QOPMHpPOBAHUE Y
obyuatontuxcs cienytonux kommnerenuuid: YK-1, OIIK-1, OIIK-7, ITKO-3, T1K-2.

B niporiecce u3yueHHs JUCHUIUIMHBI y 00YYAIONIMXCS TOJDKHBI OBITH COPMUPOBAHBI Clie-
JYFOIIHE KOMIIECTCHIIVH :

Kon
KOMIIE- ConeprxaHe KOMITETSHITUN NuaukaTopbl JOCTUKEHUS KOMIETEHIIUN
TEHIUU

YK-1 Cnoco0en ocymecTBasaTh kpu- | YK-1.1.

THYCCKHi aHATN3 IPOOICMHBIX | OmicaHHe CyTH NPO6IEMHO# CUTyaIH
CUTYyallMil HA OCHOBE CUCTEM-

HOT0 MoAX0/a, BeipabateiBath | YK-1.2.
CTpaTeruio AeHCTBUI BeIsiBiIeHNE COCTABIAIOIUX TPOOJIEMHON CUTYalluU
U CBSI3€U MEXIy HUMU

YK-1.3.
COop u cucremaruzanus nH(GopMaluu 1o npoodieme

VYK-14.
OrneHka afieKBaTHOCTH U IOCTOBEPHOCTH HH(OpMa-
LIUH O IPOOJIIEMHON CUTyalluu

VK-1.5.
Bb160p METO0B KPUTHYECKOTO aHAIN3a, aJIeKBaT-
HBIX IPOOJIEMHOM cUTyaluu

VK-1.6.
Pazpabotka u 060cHOBaHUE MJIaHa JEWCTBUH 110 pe-
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LICHUIO TPOOJIEMHON CUTYyallun

YK-1.7.
Br160p cocoba oO0ocHOBaHUs perieHust (MHIYKIUS,
JEAYKIIHS, IO aHAJIOTHH ) TPOOJIEMHON CUTYaINH

OIIK-1 | CriocobeH pemarh 3a1a4u OIIK-1.1.
npodeccuoHaIbHOM esaTenb- | Boibop (yHIaMeHTanbHBIX 3aKOHOB, OMMCHIBAIOIINX
HOCTH Ha OCHOBE HCIIOJIb30BA- | M3y4aeMblil POLIECC UIIH ABJICHUE
HUS TEOpeTHUECKUX U npaktu- | OIIK-1.2.
YECKMX OCHOB, MaTeMaTHye- CocraBieHne MareMaTHU4eCKOM MOJEIM, OIUCHIBa-
CKOro anmapata GpyHmameH- IOLEN M3y4yaeMblid IIPOLECC WIIM SIBIEHUE, BBIOOp U
TaJIbHBIX HAYK 000CHOBaHME TPAaHUYHBIX U HAYAJIbHBIX YCIOBHH
OIIK-1.3.
OneHka afeKBaTHOCTH pE3yJbTaTOB MOJEIMPOBa-
HUS, GOPMYIMpPOBaHKE MPEIUIOKEHUN IO UCIIOIB30-
BAaHUIO MaTeMaTHMYECKOW MOJENM JUIsl pelleHus 3a-
nad mpo(ecCHOHATTLHOM e TEIIbHOCTH
OIIK-1.4.
[IpumMeHeHre THUIIOBBIX 337a4 TEOPHH ONTHMH3AINN
B IpoecCHOHANBHON 1eSITeTIbHOCTH
OIIK-7 | Crocoben ympasinsats opraau- | OIIK-7.1.

3aluei, OCyIIeCTBISIIOLIEH Je-
ATEILHOCTh B CTPOUTEIILHON
oTpaciu u chepe KHIHUIIHO-
KOMMYHAJIbHOTO XO351CTBA,
OPraHU30BbIBaTh U ONTUMH3H-
poBaTh €€ MPOU3BOACTBEHHYIO
JIeSITeIIbHOCTD

Bb160p METOI0B CTpaTErnueckoro aHajin3a yrnpas-
JICHUSI CTPOUTEIIBHOM OpraHu3aluen

OIIK-7.2.

Br160p cocTaBa 1 uepapxXuu CTPYKTYPHBIX HOJIpa3-
JICJICHUI yTIPaBJICHNs CTPOUTEIbHON OpraHU3aliy,
UX MOJHOMOYHUI U OTBETCTBEHHOCTH, UCIIOJHUTENIEH,
MEXaHU3MOB B3aUMOJCICTBUSA

OIIK-7.3.

KoHTpo:b npouecca BEINMOIHEHNS TOAPA3AEICHUAMA
YCTaHOBJICHHBIX LIEJIEBBIX ITOKA3aTeJIeH, OLICHKA CTe-
IICHU BBIIIOJIHEHUS U ONIPEACIIEHUE COCTaBa KOOPAHU-
HUPYIOLUX BO3ACHCTBUI IO pe3yJIbTaTaM BBIIIOJIHE-
HUs NIPUHATBHIX YIIPABICHUYECKUX PELICHUN.
OIIK-7.4.

Br160p HOpMAaTHBHOI U MPaBOBOM TOKYMEHTAIINH,
perIaMEeHTUPYIOLIEN NeATEIbHOCTh OPraHU3alliy B
00JIaCTH CTPOUTEIHCTBA U/WIIN SKUIHUIIHO-
KOMMYHAJIBHOT'O XO351CTBA

OIIK-7.5.

Bb160p HOpMATUBHBIX MPABOBBIX TIOKYMEHTOB U
OLICHKA BO3MOKHOCTH BO3ZHUKHOBEHUS KOPPYIILIMOH-
HBIX PUCKOB NP pean3aliy MpoeKTa, BIpadoTKa
MEPONPHUATHUH 110 IPOTUBOIAECHCTBUIO KOPPYIILIUU
OIIK-7.6.

CocraBiieHnE IUIAHOB AESATEIbHOCTHA CTPOUTEIIBHOM
OpraHu3ayu

OIIK-7.7.

OneHka BO3MOKHOCTH IPUMEHEHHSI OPTaHU3a1OH-
HO-YTIPaBJIEHYECKUX U/UIH TEXHOJIOTHYECKUX pelle-
HHI U1 ONITUMU3AaIMU POU3BOJACTBEHHOM JESATENb-
HOCTH OpraHU3aluu




OIIK-7.8.

KoHTpoib QyHKIIMOHUPOBAHUS CHCTEMBI MEHE K-
MEHTa Ka4eCTBa, IPaBHJI OXPaHbl TPY/Ia, MOKAPHOM
Y 5KOJIOTHYECKON 0€30MacHOCTH Ha MPOU3BO/ICTBE
OIIK-7.9.

Onenka 3 HEeKTUBHOCTH JIEATEITHBHOCTH CTPOUTEIh-
HOW OpraHu3aIiH

IIKO-3

CriocobHOCTD pa3pabaThiBaTh
HPOEKTHBIC PEIICHUS U OpTa-
HU30BBIBATh MPOEKTHBIEC Pado-
THI B c(hepe JKUITUIIHO-
KOMMYHAaJIbHOTO XO351CTBa

[TIKO-3.1. BeiOop HOpMaTUBHO-TEXHHUECKUX TOKY-
MEHTOB, YCTaHABJIMBAIOLIUX TPEOOBAHUS K IPOEKT-
HBIM pELIEHUSM PEMOHTA, PEKOHCTPYKLIUHU, MOJEP-
HU3AIMK 00BEKTA KUIUIHO-KOMMYHAJIBHOTO XO-
351UCTBA

[TKO-3.2. CocTaBieHue miaHa padoT 1Mo MPOeKTHUPO-
BAaHHIO PEMOHTA, PEKOHCTPYKLINHU, MOJEPHU3ALIUU
00BEKTA KHUIUIIHO-KOMMYHAJIBHOT'O X03sHCTBa
[IKO-3.3. CocraBiieHue 1 npoBepKa TEXHUUECKOI0
3aJJaHMs Ha MOATOTOBKY IPOEKTHOM TIOKyMEHTAallUN
Ha PEMOHT, PEKOHCTPYKIIMIO, MOJEPHU3ALINIO 00bEK-
Ta JKWINLIIHO-KOMMYHAJIBHOT'O XO35HCTBa
[IKO-3.4. Bei0op 1 cpaBHEHHE BApUAHTOB ITPOEKT-
HBIX TEXHUYECKUX PEIIEHUI peMOHTa, PEKOHCTPYK-
LIUH1, MOJIEpPHU3ALUN O0BEKTA JKUIHUILIHO-
KOMMYHAaJIbHOTO X034HCTBa

[IKO-3.5. Bei0op 1 cpaBHEHHE BAPUAHTOB ITPOEKT-
HBIX OPraHU3allMOHHO-TEXHOJIOTHYECKUX PEIIeHU
PEMOHTA, PEKOHCTPYKIIMH, MOJIEPHU3ALUN 00bEKTA
KHUJIUIIHO-KOMMYHAJIBHOTO X03s1icTBa

[TIKO-3.6. O1nienka cCOOTBETCTBHSI POEKTHBIX pelie-
HUI TpeOOBaHUSAM TEXHUYECKOT'0 331aHus U TpeOo-
BaHUSAM HOPMAaTHUBHO-TEXHUYECKHUX JOKYMEHTOB
[TIKO-3.7. IIpoBepka COOTBETCTBHS POEKTHON J0-
KYMEHTAI[M1 Ha PEMOHT, PEKOHCTPYKLHUIO, MOJIEPHHU-
3210 00BEKTA KUIMIIHO-KOMMYHAJIBHOTO X035M-
CTBa TpeOOBAHUSAM HOPMAaTUBHO- TEXHUYECKUX J10-
KyMEHTOB, BKJII04asl BBINOJIHEHUE TpeOOBaHU,
obecrneunBaronux GpopmupoBanue 6e30apbepHO
Cpeab! JUIsl UHBAIUJIOB U IPYTHX MaJOMOOMIIBHBIX
TPy HACEJICHUs

I1K-2

CnocoOHOCTh

OCYIICCTBIISATh
NPEIo/IaBaTeIbCKYIO
JESITeLHOCTH 10 MPOrpaMMam
po(hecCHOHATEHOTO 00yUYEeHUS
u 00pa3zoBaHus B 00JaCTH
KHUITUIITHO-KOMMYHAJTBHOTO
XO03SI1ICTBA

I1K-2.1. [ToctaHOBKa yueOHBIX 1ieieil B BUJIE OCHOB-
HBIX TOKa3aTeseil JOCTHKEHU pe3yibTaTa o0yde-
HHUA

[1K-2.2. CocTaBneHune miaHa- KOHCIIEKTa MPOBeIe-
HUS y4eOHOTO 3aHITHS

[1K-2.3. BeiOop yueOHBIX 3aJaHH, aIeKBaTHBIX
y4eOHOM 1enu

[1K-2.4. Bei6op hopmbl rpymnnoBoit paboTsl U o0pa-
30BaTeIbHON TEXHOJIOTUU TIPH MPOBEICHUH TPAKTU-
YEeCKOI'0 3aHATUSA

[TK-2.5. Beibop MeTo/10B 00yUeHus1, aIeKBATHBIX
y4eOHOH 11eHn

[TK-2.6. KoHTpoJIb U OliIeHKa OCBOCHHUS 00yJarOIIn-




‘ MHCSI Y4eOHOTO MaTepuasa

2. O0bem y4eOHOM JUCHUILIHHBI, BKJIOYAas KOHTAKTHYIO pa0oThI
o0y4arouierocsi ¢ npenojaBarejeM U CaMOCTOSATEIbHYI0 padoTy 00y4aromerocs

OO6m1ast TpyA0€MKOCTh Y4EOHOM TUCHIUTIINHBI COCTABIISET 6 3a4ETHBIX €AUHUIL.

QOunas popma 0dyuenusn

Cemectp
Bug yuebHoit paboThI Bcero yacos 1
AyauTOpHBbIE Y4eOHbIE 3aHATHS, BCET0 80 80
B ToM uncine:
VueOHbIE 3aHATHS JEKIIMOHHOTO THUIIA 32 32
IIpakTHyecKue 3aHATUL 32 32
JlaGopaTtopHas pabota 16 16
CamocTosiTeJIbHAasl pa0oTa 00yYAIOIIHXCS, BCET0 127 127
B ToM uncne:
CamMonoaroToBka 80 80
Joxnazsl/pedepaTs 25 25
TectupoBanue 22 22
KoHTposb: B NPOMEKYTOUHOM aTTeCTaMU 9 JK3aMeH
(3K3aMeH)
O01as Tpy10eMKOCTh Y4eO0H i 11 CHMILIUHBI 216 216
QOuno-3aounas gpopma odyuenusn
CemecTpbl

Bun yuebHOI paboThI Bcero wacos ) 2
AyauTOpHBIE YUeOHbIe 3aHATHS, BCEr0 80 32 48
B ToM uncine:
VyeOHbIe 3aHATHS JIEKIIHOHHOTO THIIA 32 16 16
[IpakTHueckre 3aHATHs 32 16 16
JlaboparopHas padora 16 - 16
CamocrositeibHasi pa0ota oO0y4yarommxcs, 123 72 51
BCEro
B ToM unciie:
CaMomoaroToBka 80 40 40
Joxnanst/pedepaTs 23 13 10
TectupoBanue 20 10 10
KoHTposb: B NPOMeKYTOUHOI aTTecTAllUA 13 3aver JK3aMeH
(3K3aMeH) 4 9
Oo0mas Tpy10eMKOCTb Y4eOHOH JMCIHUIIHHBI 216 108 108
3aounasn ghopma 0dyuenus

CemecTpbl

Bun yuebHOI paboThI Bcero yacos 1 2
AyauTtopHble yueOHbIe 3aHSATHS, BCEr0 26 10 16
B TOM uncie:
VyeOHbIe 3aHATHS JIEKIIHOHHOTO THIIA 12 6 6
[IpakTHueckue 3aHATHS 8 4 4
JlaGoparopnast paboTta 6 - 6
CamocrosiTelibHasi padoTra o0y4aromiuxcs, 177 94 83
BCEro




B ToM uncine:

CamMonoaroroBka 100 50 50
Joxmanpl/pedepatsl 42 22 20
TectupoBanue 35 20 15
KoHTposb: BHI NPOMeKYyTOYHOI aTTecTAUMA 13 3aver IK3aMeH
(3K3aMeH) 4 9
O0mas Tpy10eMKOCTh Y4e0HO0i THCIUILINHBI 216 108 108

3. Conep:kanue y4eOHOM THCHUAIINHbBI

3.1. Yueono-memamuueckuit nian no o4Houl hopme odyuenus

O0bem ayIUTOpHBIX 3aHATHM cocTaBisieT 80 u.

O06beM caMocTOSTENIbHON paboThl — 1234,

Bunsl yueOHOMH paboTHI, akaIeMIIeCKIX

@DOopMBI KOHTPOJIISL OCBOCHHUS 00ydaro-
HIMMUCS YIeOHOHN TUCIMIUIHHEL, Peii-

4acoB
THHTOBBIX 0aI0B
Texymuii KOHTPOJIb
R K K -
5 OHTaKTHas paboTa mpe B - TpoMerxyTouHast
56 rnogaBaTeis C O6y‘{8.}0— 6 - arrecranus
E [IIAMEICST MHUCSA yqe HOU AUCIHU- 06y'1a101u1/1xc;1
Q TUTAHBI
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Tema 1. OCHOBHBIE ITOHS-
THUS TEOPHUH BEPOSITHO-
1 _[COPHH BEP . 41 | 29 | 12| 8 4 + +
CTEU U MaTeMaTHUYECKOU
CTaTUCTUKHU
Tema 2. MaTeMaTudeckas
2 41 23 18 8 4 6 + +
CTaTUCTHKA
Tema 3. OCHOBHBIE ITOHS-
3 | THI MAaTEMATHYECKOTO 42 26 16 6 4 16 + +
MOJICIIMPOBAHUS
Tewma 4. BeibopouHoe
HaOImo/IeHne u 00padboTKa
4 | pe3yJbTaToB SKCIIEPUMEH- 42 24 18 6 4 | 8 + +
Ta. [IpoBepka ogHOpOAHO-
CTH BBIOOPKH
Tema 5 Ananus, mHTEpIIpE-
5 | Tauus ¥ ONTUMM3ALHS Pe- 42 26 16 4 4 | 8 + +
I'PECCHOHHBIX MOJIeNeH
BCEI'O YACOB 216 127 80 32 16 | 32 9




3.2. Yueono-memamuueckuit nian no 04Ho-3a04Hou hopme 00yuenus
O0beM ayIUTOPHBIX 3aHATUM COCTaBIsAET 26 4.
O06beM caMocTOsITENIbHON paboThl — 177 u.

Bunsr yaeOHoM pabOTHI, aKaIeMHUIECKIX
4acoB

@DOopMBI KOHTPOJIISI OCBOCHHUS 00ydaro-
HIMMUCS YIeOHOHN TUCIMIUTHHEL, Peii-
THHTOBLIX 0aJIJIOB

Texyimuii KOHTPOJIb
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Tema 1. OCHOBHBIE ITOHSI-
THS TCOPUHU BEPOSITHO-
1 [ COpHH BEP .| 34 | 26| 8| 6 2 +
CTEel M MaTeMaTUUYECKOM
CTaTUCTUKHU
Tema 2. MaremaTudeckas
2 35 23 12 5 7
CTaTHUCTHKA
Tema 3. OCHOBHEBIC IIOHS-
3 | THSI MATEMATHYECKOTO 35 23 12 5 7
MOJEJIUPOBAHUS
Hroro 1o cemectpy 1 108 72 32 16 16 4
2cemectp
Tewma 4. BeibopouHoe
HabmroieHue u 00paboTka
4 | pe3ynbTaToB HKCIIEPUMEH- 49 25 24 8 8 | 8
ta. [IpoBepka 0JJHOPOTHO-
CTH BBIOOPKH
Tema 5 Ananus, uHTEpIIpE-
5 | Tauus ¥ ONTUMH3AIHS Pe- 50 26 24 8 8 8
IPECCHOHHBIX MOJIENEH
Hroro o cemectpy 2 99 51 48 16 16 | 16 9
BCEI'O YACOB 216 | 123 80| 32 16 | 32 13




3.3. Yueono-memamuueckuit nian no 3a04Hoil popme 0oyuenus
O0bem ayIUTOpHBIX 3aHATHM cocTaBisieT 80 u.
O06beM caMoCcTOSTENIbHON paboThl — 127 4.

Bunsr yueOHoM pabOTHI, aKaIeMHIECKIX

JacoB

@DOopMBI KOHTPOJISL OCBOCHHUS 00ydaro-
HIMMUCS YIeOHOHN TUCIMIUTHHEL, Peii-
THHTOBLIX 0aJIJIOB

Texyimuii KOHTPOJIb

5 KonrakTHas Ta Mpe-
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lcemectp
Tema 1. OCHOBHBIE ITOHS-
THUS TEOPUU BEPOSITHO-
1 [ COPHH BEP . 34 |32 2| 2 +
CTEH U MaTeMaTHUYECKOM
CTaTUCTUKU
Tema 2. MaTeMaTuueckas
2 35 31 4 2 2
CTaTUCTHKA
Tema 3. OCHOBHBIE ITOHS-
3 | THSI MAaTEMATUYECKOI'O 35 31 4 2 2
MOJEJIUPOBAHUS
Hroro mo cemectpy 1 108 94 10 6 4 4
2cemectp
Tewma 4. BeibopouHoe
HabmroieHue u 00paboTka
4 | pe3ynbTaToB HKCIIEPUMEH- 49 41 8 3 312
ta. [IpoBepka 0JJHOPOTHO-
CTH BBIOOPKH
Tema 5 Ananus, uHTEpIIpE-
5 | Tauus ¥ ONTUMH3AIHS Pe- 50 42 8 3 3 2
IPECCHOHHBIX MOJIENEH
Hroro mo cemectpy 2 99 83 16 6 6 | 4 9
BCEI'O YACOB 216 | 123 80 12 6 8 13

2. CogepxxaHue nNporpaMmmbl y4eOHOW TUCUUIIMHBI

Tema 1. OcHOBHBIC NOHATHS TEOPUH BEPOATHOCTEH M MAaTEMATHYECKON CTATUCTHKH
HezaBucumeble ucnsitanus. @opmyiia nosHoi BepoaTHocTH. CitydaiiHble BenuuuHbl. Ma-
TEMAaTHYECKOE O’KMJIaHHWE CIy4YalHbIX BEJIMYMH. He3aBuCMMOCTh citydailHbIX BenuduH. [{ucrep-
cus ciiy4aiHbIX BennunH. CpeHeKBaipaTUHUHOE OTKJIOHEHHE. Pacnipenenenue ciiy4aiiHON Belu-
YHHBL: ornpeaeneHue noustus. CtangapTHOE HOpMallbHOE pacnpezeneHue. [IpaBuio Tpex curm.
[lenTpanbHas npenenbHas TeopeMa. DKCIOHEHIMANbHOE pacnpenenenue. Pacipenenenus. Beii-
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Oymna-I'menenko. JluckperHsle pacnpeneneHusi: OWHOMHUANIbHBIE, TUIEPreOMETPUUYECKUE U
Ilyaccona.
Bonpocs! 111 caMONIOAT0TOBKH

1. He3aBucumeble UCTIBITAHUS.

2. CnyuaiiHble BEIMYUHBI.

3. CranpapTHOE HOPMAIbHOE PaCIIpEEICHHE.

4. JluckpeTHbIE paclpeaeaeHus

@opMbl KOHTPOJISI CAMOCTOSATEIbHOI PadoThI 00y4YalOLIUXCA: IPOBEPKA OTBETOB Ha
BOIIPOCHI CAMOIIOJITOTOBKH.

Tema 2. MaTemaTu4ecKkasi CTATHCTHKA

CratucTrudeckre MeTo ibl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHbBIX.

Cratuctuueckue oneHku. Hecmemniennsie, 3 (heKTUBHBIE U COCTOSTENBHBIC OLICHKH. BbI-
OopouHas cpenHsisi U BbIOOpouHas Aucnepcus. Yucno creneHeit cBo6oapl. OCHOBHBIE 3aKOHBI
pacrpeneieHusi CTATUCTUYECKUX OLIEHOK.

ToueuyHast u uHTEpBaIbHAsA OLEHKU. [[oBepUTENbHBIA UHTEPBaAL. METOI MOMEHTOB U Me-
TOJ1 HauOOJIBILIErO MPABAONO0100US ISl TOUEYHOW OLIEHKH ITapaMETPOB pacIpeieIeHusl.

Cratuctnueckas rumnoresa. [IpoBepka craTuctuueckux rumnote3. OmuOKH HEPBOrO U
BTOpPOro poja. CTaTUCTUUECKUN KpUTEPUN TPOBEPKU HYJIEBOM TMIIOTE3bI.

[IpoBepka runoTe3bl 0 pacnpeAesieHu reHepainbHoil coBokynHoctu. Kpurepuii [Tupco-
Ha.

3aBUCUMOCTH MEXIy CIIy4yallHbIMHU BeJIMUMHaMU. Tumnbsl 3aBUcUMOCTEN. JInHelHas CBA3b.
Koppensauus. Perpeccuonnsiii ananus3. BeibopouHoe ypaBHeHue perpeccun. OThICKaHUE Mapa-
METPOB BBIOOPOYHOIO YpaBHEHHUS PETPECcCHU IO HECTPYNIHPOBAHHBIM U CTPYIIHUPOBAHHBIM
JTAHHBIM.

Jucnepcuonnsiii ananus. [lonstue o aucnepcuoHHoM aHanuze. PakToOpHast U OCTATOU-
Hasl JUCIIEPCHUH.

OCHOBHbIE TOHSATHS MHOTOMEPHOTO CTAaTHUCTUYECKOro aHaiu3a. MeToabl (pakTOpPHOTo
aHayM3a, UX 00JIacTh NMpUMEHEHHs. MeTol TIaBHbIX KOMMOHEHT. Knaccuduxanus oOBEKTOB,
OIMCBIBAEMBIX KOJIMYECTBEHHBIMU U KaYECTBEHHBIMU IIpU3HaKaMu. IIpumepsl Kitactep-aHainsa.

Bonpocsl 111 caMONOATOTOBKH

CT&THCTH‘I@CKHG METOAbI O6pa6OTKI/I 3KCHepI/IM€HTaJ'IBHBIX JAHHBIX.
OCHOBHBIG 3aKOHBI pacnpeneneHI/Is[ CTaTUCTUYCCKUX OILICHOK.
CraTucTUueckas THIIOTe3a.

3aBUCUMOCTH MEXAY CIyYallHbIMU BETUYMHAMMU.

JucniepcMOHHBIN aHaTU3.

A

OcHOBHBIE IOHATHS MHOTOMEPHOT'O CTATUCTUYECKOTO aHAIN3a
DopMBI KOHTPOJISI CAMOCTOSITEIbHON Pa00oThbl 00y4aIOMINXCH: IPOBEPKA OTBETOB Ha
BOIPOCHI CAMOIIOATOTOBKH.

Tema 3. OcHOBHBIE NOHATHSI MATEMATHYECKOT0 MOAETUPOBAHHUS.

[Tonstue monenu. Knaccuduxarus moneneit. [lonsitue MmonenupoBanus. Buasl momenu-
poBaHus. Dtanbl MojenupoBanus. Haznauenue stanoB moaenupoBanusi. CTaiuu uccieq0oBaHus.
OxcrnepuMeHT. Bumbl sxcnepumenToB. OCHOBHBIE 3a/1au, pellaeMble TIIaHUPOBAHUEM IKCIIe-
pUMEHTA.

Bomnpocsl 111 caMONIOATOTOBKH

1. Tlonstue u kmaccudukanys MOJEICH.

2. MopenupoBaHue: MOHATHE, BUBL, STAIIbI.

3. DKCHEpUMEHT: BUJIbl, OCHOBHBIE 33/1a4l
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@®opMbI KOHTPOJISI CAMOCTOSITEJIbHOM PAa00THI 00y4alOUIUXCH: TPOBEPKA OTBETOB HA
BOIPOCHI CAMOIIOATOTOBKH.

Tema 4. Bbi0opouHoe Hab/01eHHe U 00padOTKa pe3yJbTaToB IKcnepuMenTa. Ilpo-
BEPKa OJIHOPOJAHOCTH BbIOOPKH

N3mepenus. Buasl uamepenuid. Kiacc TOUHOCTH M3MEPHUTENIBHBIX TPUOOPOB. AOCOIIOT-
Hasl 1 OTHOCUTENIbHAS TIOTPETHOCTh. OOk HaOMIOCHHUS U WX BUABI (CHCTEMAaTHYECKHE, CITy-
yaiinelie, Tpyobie). BoiOpockl. [IpaBuna okpyriaenus uucen. 3Havamue nudpsl uncna. JloBepu-
TEJIBbHOE OICHMBAHME: JOBEPUTEIIbHASI BEPOSITHOCTH, JOBEPUTEIbHBIA MHTEPBAJ, HAJIEKHOCTD.
B3Bemiennoe cpennee. O0paboTka pe3ynbTaToB MpsAMbIX u3MepeHuil. O0paboTKa pe3ynbTaToB
KOCBEHHBIX H3MepeHui. BpiOOpouyHas COBOKYMHOCTh. Pempe3eHTaTnBHOCTH BBIOOpKH. Bujs
BBIOOpOK. Jlucnepcus. Pacnpenenenue BepostHocTei CthioneHTa. [IpoBepka rumores: ommoKu
HepBOTo, BTOpOro poja. IIpoBepka 0JHOPOJHOCTH HE3aBUCUMBIX BBIOOpOK. IIpoBepka Bocmpo-
n3BoauMOcTH onbIToB. Kputepuii Ctbronienta, kpurepuii @uinepa, kpurtepuii Koxpena. BoisiB-
JIEHUE TTPOMAaxXO0B IIpH 00paboTke pe3yabTaToB u3Mepenuid. Kpurepuii lllosene.

Bonpocsl 11 caMOnOATOTOBKH

1. W3mepeHus: BUIBI U KJIIACC TOUHOCTEH.

2. O06paboTka pe3yIbTaTOB MPSAMBIX U KOCBEHHBIX U3MEPEHUI.

3. IIposepka rumores.

4. BprisgBieHue mpoMaxoB Mpu 00pabOTKe Pe3yIbTATOB U3MEPEHUI

®opMBI KOHTPOJISI CAMOCTOSITEIbHOI PadoThl 00y4aKOIIUXCH: IPOBEPKA OTBETOB Ha
BOIIPOCHI CAMOIIOATOTOBKH.

Tema 5. AHa/M3, HHTEPNPETANMA M ONTHUMHU3ALHUSA PErPecCHOHHBIX MOJeJIei.
[ToHsiTHE pPErpecCMOHHON 3aBUCUMOCTH. YpaBHEHUE perpeccuu. lloHsiTHe Koppensuum.
OcHoBHas 3a1a4a perpeccuoHHOro aHanusa. OCHOBHas 3aJa4ya KOppeJsILIMOHHOro aHanusa. On-
HOoQakTopHas JHHEeNHas perpeccus. Onpenenenrne K0o3PQGUIUEHTOB PErpeccuy JUHEHHON Of-
HO(aKTOPHOW 3aBUCUMOCTH METOJOM HAaWMEHBIIUX KBaJApaToB. BpiOopouHblit k03¢ ¢uImeHt
koppemsiiuu. CpolicTBa ko3 duurenta koppenaunu. OneHka 3HauuMOoCTH Ko duIueHTa Kop-
pensaunnd. MHOXecCTBeHHas JMHelHas perpeccus. [lonmHoMunansHas perpeccus. IIposepka pe-
IPECCUU Ha JOCTOBEPHOCTh U aIeKBAaTHOCTh. Jlucriepcusi BOCIPOM3BOMMOCTU. AHAIU3 OCTAaTKOB.
Beinenenue ¢axTopoB, OKa3bIBAIONIMX HauOojblllee BIMSHUE Ha OTKIMK. OIEHKa Xapakrepa,
3HaKa U CTENEHHU BIUSAHUS (AKTOPOB Ha OTKIMK. [IporHO3 3HaUEHUS OTKIIMKA /7Sl JIFOOBIX 3HaYe-
HUl pakTopoB. 3a1aua onTUMHU3ALMU. METOT KpyTOro BOCXOX/IEHUS 110 OBEPXHOCTH OTKJIMKA.
Bonpocsl 111 caMONOATOTOBKH
ITonsiTHE PETPECCUOHHON 3aBUCHMOCTH.
[TonsiTvie KOppensALUY.
ITpoBepka perpeccun Ha 1OCTOBEPHOCTD U aIEKBaTHOCTD.
Briienenue ¢pakTopoB, OKa3bIBAIOIIMX HaUOOIIbIIee BIMSHUE Ha OTKIIUK.
3aaya ONTUMH3ALUH.

AR e

@opMbI KOHTPOJIA CAMOCTOATEILHON PadoThl 00y4alUIUXCs: IPOBEPKA OTBETOB Ha
BOITPOCHI CaMOTMOITOTOBKH.

S. ®oHj OLEHOYHBIX CPEICTB I NPOBeICHUs TeKYIel U IPOMEKYTOYHOH aTTe-
cTanuu 00y4aromuxcs 1Mo y4eOHoH AUCHHUIINHE

5.1. @opma npomesricymounoit ammecmayuu 00yuarouie2oca no yueoHou oucyu-
naune.
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KoHTpobHBIM MEPOTIPUATHEM MPOMEKYTOUHOM aTTECTAIIMK 00YYaIOIIUXCS TT0 YUSOHOM
TUCIUILINHE sBJsieTcs 3a4ueT (1 cemecTp At OYHO-3a09HOM U 3204HOM popM 00ydeHus ), FK3a-

MeH (1 cemectp st 0ouHOM HOpMBI O0yUEHUS U 2 CEMECTP /Il OYHO-3209HON U 3a09HOHN POPMBI

00y4eHHsT), KOTOPBI IPOBOJUTCS B YCTHOU (opMme.

5.2. llepeuenv komnemeHnyuii ¢ yKazanuem ImManoe ux popmuposanus 6 npoyecce

0ceoeHusA 00pazoeamenbHoil NPOZPAMMEbL.

Kon Conepxa- | PesynpraTsl WHIUKaTOPBI TOCTUKE-

KoMIe- | HUC KOM- o0yueHus O T T PesynbpTaThl 00yueHHS

TEHIMH | TETCHIMU

YK-1 CriocobeH | KOMIIOHEHTHI YK-1.1. 3HaTh: OCHOBHBIE KATETOPUU
OCYIIECTB- | xommnereHIMK | OnucaHue CyTd MpoOJieM- | U HOHSATHS MaTeMaTUYeCKOTO
JBITE KPU~ | cOOTHOCATCS C | HOM CHTyaruu MOJICIMPOBAHMS U CTATHCTH-
TUYECKUN .

COJIepKaHUEM YeCKON 00pabOTKHU TaHHBIX
aHaIu3 YK-1.2.
JCIIUTLTHHBI

npooeM- KOMHGTCHHI/IS; BrIsiBiICHHE COCTABISAIOIIAX
HBIX CHTYy- poOJIEMHON CUTYallUU 1 .
alliy Ha peaIn3yeTCA cBSI3CH MEKITY HEMI YMmerh: OCYICCTBJIATE KpH-
OCHOBE CU- | YaCTHYHO Y TUYECKUN aHaJIH3 MPOOIIeM-
CTCMHOT'O VK-1.3. HBIX CUTyallMid Ha OCHOBE CH-
oX0/1a
BHJ;%;;I CO6op u cucremaruzanus CTEMHOT0 I1I0AX0Ja
BATH CTPa- nH(OpMALIUY TI0 TTpodIIeMe
TETHUIO
NeiCTBHI YK-1.4. Baaaers: HaBbIKaMU BbIpa-

OneHka afieKBaTHOCTU U
JIOCTOBEPHOCTH MH(OpMa-
LIUU O MPOOJIEMHOM CUTYya-
UH

VK-1.5.

Br160p MeTo10B KpuTHUe-
CKOI'0 aHaJln3a, aJIeKBaT-
HBIX MPOOJIEMHOMN CUTYa-
UU

YK-1.6.

Pazpabotka u o60ocHOBaHME
IJIaHA IEUCTBUM MO perie-
HUIO TPOOJIEMHOI! cuTya-
107071

YK-1.7.

Br16op criocoba o6ocHoBa-
HUS pemeHus (MHIyKIH,
ACAyKIUsd, 110 aHaHOFI/II/I)
poOJIEMHON CUTYalluu

OOTKH CTpAaTEeruH JCHCTBHIA
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OIIK-1 | Crocoben OIIK-1.1. 3HaTh: OCHOBEI MaTeMaTHUe-
pemiarhb Bei6op (yHnameHTanbHBIX | ckoro ammapara (yHIaMeH-
3aJaun 3aKOHOB, § OMUCHIBAIOWAX | 1anpppix HAyK
npocdeccu- M3y4aeMblil Tpolecc WIH
OHAJILHOH SIBJICHHE
NeATEIbHO- OIIK-1.2.

CTH Ha OC- CocTaBiieHHe MaTemaTuye- | Y METh: PELIaTh 3a1a4H Mpo-
HOBE HC- CKOM MOJENIH, OITMCHIBAIO- (beccuoHabHOHI JESITENbHO-
MOJIb30Ba- el Mu3ydaeMblid TPOIECC | CTH
HUS Teope- WIN SBIIGHUE, BBIOOD H
THYECKHUX U 000CHOBaHHE TPAHUYHBIX U
npakTuye- HavyaJIbHBIX yCIOBUM BUIa/IeTh: HABBIKAMH HCTIOMD
CKHUX OC- OIIK-1.3. )
30BaHUs TEOPETUYECKUX U
HOB, MaTe- OueHka aJgeKBaTHOCTH pe-
MPaKTUYECKUX OCHOB, MaTe-
MaTHuue- 3yJIbTaTOB MOJICIMPOBAHUS,
MaTH4eCcKoro anmnapara QyH-
CKOrO af- (dhopMyITHpOBaHKE TPEIIIO-
¢ JaMEHTAIbHBIX HAYK
napara JKEHHH MO HCHOJb30BAaHUIO
dyHameH- MAaT€MaTUYeCKOW  MOJEIH
TaJIbHBIX JUISL pellleHusl 3ajlad Mpo-
HayK (hecCUOHATBbHOW  JIesATeNb-
HOCTH
OIIK-1.4.
[IpumeHeHne THUIMOBBIX 3a-
Jla4 TEOPUHU ONTHUMH3ALIUU B
npodecCuOHANIBHOW  JIes-
TEIBLHOCTH

OIIK-7 | CmocobeH | KOMIOHEHTHI OIIK-7.1. 3HAaTbh: OCHOBHBIE MPOLIECCHI B
YHOpaBJIATH KOMIICTCHIINU BI)I60p MCTOOOB CTpaTCTH- o0OacTu CTPOUTEIILCTBA U
opraiHI/Ba— COOTHOCSTCS C | YECKOIr'o aHajin3a }V/npaBne— KUTHITHO-KOMMYHATBHOTO
LHEN, co/iepKaHUuEM HUSI CTPOUTEIILHON OpraHu- .

o X03dicTBa

OCYILECTB- | JUCUUILIUHBI, 3anuei
JISTFOTIIEe KOMIIETEHITHS OIIK-7.2.
JIesITENh- peanusyercs Br16op coctaBa u uepap-
HOCTbB B YaCTUYHO XU CTPYKTYPHBIX ITOJIpa3- YMerhb: ynpaBJsATh OpraHusa-
CTpOU- JIeJICHUH yTIpaBIECHUS LUEH, OCYILECTBIISIOIIEH J1esl-
OTpaciu u IIUH, UX TIOJTHOMOYHH H OT- OTPaCIH H cepe KUIHIIHO-
chepe xu- BETCTBEHHOCTH, UCTIOJTHU- .

. KOMMYHAaJILHOTO X035HCTBa
JIMIITHO- Telnel, MeXaHU3MOB B3aH-
KOMMY- MOJIECUCTBHUA
HaJILHOTO OIIK-7.3.
XO034HCTBa, Kontposs nporecca BbI- Baanerb: HaBbIKAaMU OpraHU-
OpraHu30- MIOJIHEHUS TIOJIpa3ieNieHus- | 3alUH U ONTHMH3ALUH IPOU3-
BBIBaTh U MU YCTaHOBJICHHBIX II€JIE- BOJACTBCHHYIO ICATCIBHOCTD B
OINTHUMU3H- BBIX TTOKa3aTejIeH, OlleHKa CTPOUTEIBHOMN OTpaciu u
poBaTh ee CTEIIEHHU BEBITIOJIHEHUS U cdepe KUIUITHO-
MIPOU3BO/I- OTMpeJIeJICHUE COCTaBa KO- KOMMYHaJILHOTO X035IHCTBa
CTBEHHYIO OPJIMHUPYIOIINX BO3/ICH-
JIesITENh- CTBUU M0 pe3yJIbTaTaM Bbl-
HOCTD TTOJTHEHUST TTPUHSITHIX

YIPaBIEHYECKUX PELIECHUM.
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OIIK-7.4.

Br16op HOpMaTuBHOU U
IIPaBOBOW JOKYMEHTAIUH,
perinaMeHTHPYIOLIEH Aes-
TEJIbHOCTh OPTaHU3allU B
00J1acTH CTPOUTEIHCTBA
/WA KAIUIIHO-
KOMMYHAJIBHOT'O XO351CTBa
OIIK-7.5.

Br160op HOpMaTHBHBIX Tpa-
BOBBIX JOKYMEHTOB U
OLIEHKa BO3MOYKHOCTHU BO3-
HUKHOBEHHUS KOPPYILIHOH-
HBIX PUCKOB IIpH peayin3a-
LIUY [IPOEKTA, BHIPAOOTKA
MEPONPHUITUH 10 IPOTUBO-
JeUCTBUIO KOPPYILIUU
OIIK-7.6.

CocraBieHue MIaHoB JAes-
TEJIbHOCTH CTPOUTEIBHON
OpraHu3aluu

OIIK-7.7.

OneHka BO3MOKHOCTH
MIPUMEHEHUSI OpraHu3alu-
OHHO-YTPaBIEHYECKUX
W/WIHA TEXHOJIOTHYECKUX
peLeHui U1 ONTUMH3a-
MY TIPOU3BOJICTBEHHON
JESATEIIBHOCTH OpraHu3a-
12078

OIIK-7.8.

KouTpoas ¢pyHkumonupo-
BaHUS CUCTEMBI MEHE K-
MEHTa Ka4ecTBa, IPABUII
OXpaHbl TPy, NOKAPHOU
U 3KOJIOTMYECKO Oe3omac-
HOCTH Ha IIPOU3BOJICTBE
OIIK-7.9.

Onenka 3¢ eKTUBHOCTH
NeSITEIbBHOCTH CTPOUTENb-
HOI OopraHuzanuu

[IKO-3

Crnoco0-
HOCTb pa3-
pabatbl-
BaTh MPO-
EKTHBIC
peLeHus u
OpTraHu30-
BBIBaTh
IPOCKTHBIE
paloThI B

KOMITOHECHTBI
KOMIIETSHIINH
COOTHOCSITCS C
coJiep:KaHueM
JUCITUTUTAHBI,
KOMIIETEHITHS
peanu3yercst
YaCTUYHO

ITKO-3.1. Beibop HOpM™Ma-
TUBHO-TEXHUYECKUX JIOKY-
MEHTOB, yCTaHABJINBAIO-
X TpeOOBaHUS K TPO-
€KTHBIM PEIICHUSM PEMOH-
Ta, PEKOHCTPYKIIMH, MO-
JEPHU3ANUNA 00BEKTA KH-
JTUIIHO-KOMMYHaJIBHOTO
XO3IHUCTBA

ITIKO-3.2. CocraBieHue

3HaTh: OCHOBHBIE IIPOEKTHBIE
paboThl B 00J1aCTH CTPOUTENb-
CTBA U >KUJIMIIIHO-
KOMMYHAJIBHOT'O X03sIiCTBa

YMmeTn: pa3pabarbiBaTh Ipo-
CKTHEIC PCIICHUA U OPpTraHu30-
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chepe xu-
JIAIITHO-
KOMMY-
HAJIbHOT'O
XO03sicTBa

maHa paboT Mo MPOEKTHU-
POBaHMIO PEMOHTA, PEKOH-
CTPYKLHHU, MOJCPHU3ALINN
00BEKTa KHUITUIIHO-
KOMMYHAaJIbHOTO X03HCTBa
IIKO-3.3. CocraBnenue u
MIPOBEpPKA TEXHUYECKOTO
3aJlaHus Ha MOATOTOBKY
MIPOEKTHOM JTOKyMEHTAIUH
Ha PEMOHT, PEKOHCTPYK-
1110, MOJIEPHU3AINIO 00b-
€KTa >KWJINIIHO-
KOMMYHAaJIbHOTO X034HCTBa
ITKO-3.4. Beibop u cpas-
HEHUE BapUaHTOB MPOEKT-
HBIX TEXHUYECKUX pellie-
HUN PEMOHTA, PEKOHCTPYK-
[IUH, MOJCPHU3AIIUU 00B-
€KTa KIIUIIHO-
KOMMYHAJIBHOTO XO351MCTBa
ITKO-3.5. Beibop u cpas-
HEHUE BapUaHTOB IPOEKT-
HBIX OpraHU3AIOHHO-
TEXHOJIOIMUYECKUX peLle-
HUN PEMOHTA, PEKOHCTPYK-
[IUH, MOACPHU3AIIUU 00B-
€KTa KIIUIITHO-
KOMMYHAJIBHOTO XO35IMCTBa
IIKO-3.6. Onenka coot-
BETCTBUS IPOEKTHBIX pe-
HIeHUH TpeOOBaHUSIM TeX-
HUYECKOTO 3a/1aHus U Tpe-
OOBaHMSIM HOPMATHBHO-
TEXHUUYECKUX JIOKYMEHTOB
[TIKO-3.7. IIpoBepka cooT-
BETCTBUS IIPOEKTHOM J10-
KyMEHTaIlU1 Ha PEMOHT,
PEKOHCTPYKIUIO, MOJIEPHU
3al1I0 00BEKTA KUITUIIHO-
KOMMYHAJIBHOTO XO35ICTBa
TpeOOBaHUSAM HOPMAaTUBHO-
TEXHUYECKUX JIOKYMEHTOB,
BKJIIOYAs BBIMIOJHEHUE TPe-
OoBanui, 00eCIIeUnBar0-
mmx GpopMupoBaHue 6e3-
OapbepHOI CpeIbl ISk H-
BaJIMJIOB U APYTHX MaJo-
MOOUJIBHBIX TPYIIIN Hacele-
HUs

BBIBATh IPOEKTHBIE PaOOTHI B
cdepe KUITHUITHO-
KOMMYHAJIBHOTO XO3511CTBa

BiageTh: HaBBIKAMK OpPraHH-
3alU¥ MPOEKTHBIE paObOTHI B
CTPOUTEIBHOM OTPACIIU
cdepe KUIHITHO-
KOMMYHAJIBHOTO XO03siCTBa
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I1K-2

Croco0-
HOCTb
OCYIIECTB-
JATh
npenojia-
BaTellb-
CKYIO
JIesTelb-
HOCTb I10
nporpam-
MaM IIpo-
dbeccuo-
HAJIbHOT'O
00yueHus
1 00pazo-
BaHUS B
obnactu
JKHAJTAIIHO-
KOMMY-
HaJILHOT'O
X03sicTBa

KOMITOHEHTBI
KOMIIECTCHITNH
COOTHOCSTCS C
co/iepKaHuEM
JUCIUTLIAHBI,
KOMIICTEHITHS
peanuzyercs
JaCTUIHO

ITIK-2.1. TToctaHoBKa yueo-
HBIX LEJIEN B BUJE OCHOB-
HBIX TIOKa3aTesen JoCTu-
KEHUS pe3ynbTara o0yue-
HUs

[1IK-2.2. CocTaBnenue mia-
Ha-KOHCIEKTa MPOBEICHUS
y4e0HOTO 3aHSTHS

ITK-2.3. Beibop yueOHbIX
3aJaHNM, aJeKBaTHBIX
y4eOHOH 11eHn

[1K-2.4. Beibop ¢popmbl
TpyIIOBOH paboOThI U 00pa-
30BaTEJIbHONU TEXHOJIOTHHU
MIPH MPOBEICHUU TTPAKTH-
YECKOTO 3aHATHS

[1K-2.5. Beibop meTo10B
0o0y4eHus1, aJICKBaTHBIX
y4eOHOH 11eHn

[1K-2.6. KonTpOoas u o1eH-
Ka OCBOCHHUS 00yYaroIiu-
MHUCS y4eOHOTrO MaTepuasia

3HAaTbh: OCHOBHBIE METO/IBI
npo¢eCCHOHATBLHOTO 00yyYe-
HUS 1 00pa3oBaHUs B 00J1aCTH
JKUJTHIITHO-KOMMYHAIILHOTO
X03siCcTBa

YMeTh: OCyLIECTBISTH
HPEIoIaBaTeIbCKYO
JNEeATEJIbHOCTB 110 IIporpaMmam
npo¢eCcCHOHATBLHOTO 00yYe-
HUA

Baanernb: HaBbIKaMu mpodec-
CHOHAJIBHOTO O0y4YeHUsI U 00-
pazoBaHMs B 00J1aCTH
KUITUIITHO-KOMMYHaJIbHO-TO
X0351CTBa

5.3. Onucanue noxazamenei u Kpumepuees ouenueanun Komnemeﬂum? Ha pa3jiu4HbLX
imanax ux q)opmupoaanuﬂ, onucanue wKajl OyeHU6AHUA

Kon Oranbl GopMUPOBaHUS KOMIIETEH- Unctpymenr, one- | Ilokazarens oneHHBaHUS
KOoMIIe- IUH HUBAOIIUHA chopMH- KOMITETEHIIUU
TEHIHN POBaHHOCTH KOMIIE-

TEHIUN*
YK-1 Oran ¢opmupoBanus 3HaHue- | Pedepar*/Hoknan* | A) momHocTsio chopmu-
OIIK-1 BOM oOCHOBBI KoMmrmeTeHuuid (3tam | TecrupoBanue* poBaHna - 5 6ayuI0B
OIIK-7 dbopMHUpOBaHUS ~ COAep)KaTeNIbHO- | 3a4eT C OLECHKOI™ b) wactuano chopmupo-
[TIKO-3 TEOPETUYECKOro 0a3uca KOMIIETEeH- BaHa - 3-4 Oamna
IIK-2 17179} C) ne chopmupoBana- 2 u

Jlex1moHHBIE W TPAKTHYECKUE
3aHATHA IO TEMaM

Tema 1. BBenenue B xypc «Jle-
JIOBBIE KOMMYHUKAIIAID)

Tema 2. Tumonorus IeJIOBBIX

KOMMYHHKAIIAN

Tema 3. TexHonoruu GhopMHUpO-
BaHUS  5()(EKTUBHBIX  JETOBBIX
KOMMYHUKALHHI

Tema 4. Pons muaHOCTHOM 3~
(heKTUBHOCTH B JIETIOBON KOMMYHH-
Kalluu

Tema 5. BospaeiicTBue u BIIHS-
HME B JISJIOBOM OOIIICHHH.

MeHee 0aJlIOB

*XapaKTepHCTHKH HHCTPYMEHTOB (CPeICTB), OIEHHBAKWIIUX C(HPOPMHPOBAHHOCTH KOMIETEH-

10707 5

Pedgepar — nponykT camocToATENbHOM pabOTBl CTYyAEHTA, MPEACTABIAIOMNNA CcOOOM
KpPaTKO€ M3JI0)KEHHE B NMCBbMEHHOM BHUJE IOJIyYEHHBIX PE3yJbTaTOB TEOPETUUYECKOIO aHAIM3a
orpezieieHHON Hay4yHOU (y4eOHO-HMCCIe10BaTeNbCKOM) TEMBI, T/Ie aBTOP PacKpbIBae€T CyTh HC-
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cienyeMoi mpoOieMbl, IPUBOIUT pa3IMUHbIe TOYKU 3PEHHUSI, a TaKKe COOCTBEHHBIE B3IJISIbI HA
Hee. B pedepare nomkHa OBITH pacKpbITa TeMa, CTPYKTypa JOJDKHA COOTBETCTBOBATH TEME U
OBITH OTpaXK€Ha B OTJIABJICHUHU, pazMep padoThl — 10-15 cTp. medyatHoro TeKcTa (CIMUCOK JUTepa-
TYpBI U IPUJIOKEHHUS B 00BEM HE BXOIAT), CHA0KEHHOTO CHOCKAMH U CITUCKOM HCIOJIb30BAHHON
auTepaTypsl. TekcToBas 4acTh pabOThl COCTOMT M3 BBEICHHS, OCHOBHOW YacTU U 3aKJIIOUEHUS.
Bo BBenmeHun o0yuaronumiicss KpaTko 0OOCHOBBIBACT aKTyaJIbHOCTh M30paHHOUW TEMBI pedepara,
packpbIBaeT Ledb U 33aJlaul, KOTOPbIE OH COOMPAETCSl PEIIUTh B XOAE CBOEr0 HEOOJBIIOro MC-
cienoBanus. B ocHOBHOI yacT (MOXeET cocTosTh U3 2-3 maparpadoB) moapoOHO pacKpbIBaeTCs
coJlep>KaHue BOIPOCOB TeMbl. B 3akiroueHuu JOKHBI OBITH KpaTko c(hOpMYIJIMPOBAHBI MONY-
YCHHBIE PE3YJbTaThl MCCIICIOBAHUS, MPUBEICHBI 00O0OIIAIOIINE BBHIBOABI. 3aKIIFOUEHUE MOKET
BKJIFOYATh MPEAJIOKEHUSI aBTOPA, B TOM YHCIIE U 10 JalbHEHIIEMY WU3YYEHUIO 3aWHTEPECOBAB-
nieii ero mpo6aemMbl. B ciricok uTepaTypbl 00ydYaronuiicss BKIIFOYAET TOIBKO T€ U3JaHUs, KOTO-
pbI€ OH HCITIOJIb30BAJ P HamucaHnuu pedepara (He meHee 5-7). B Tekcre 00s13aTeNbHbBI CCHUTKU
Ha MCIOJIb30BAaHHYIO TUTEpaTypy, odhopmieHHbIe B cooTBeTcTBHH ¢ [ OCToMm. B mpunokenun k
pedepary MOTYT BBIHOCUTHCS TaOMUIIBL, Tpa KU, CXEMbI U APyTrHUe BCIIOMOTaTeIbHbIE MaTepHa-
JIBI, HA KOTOPBIE UMEIOTCS CCBUIKU B TeKCTe pedepara. Kpurepun ouenku pedepara: 1) Cre-
MIEHb PACKPBITHUS CYIIHOCTH BOIPOCA: a) COOTBETCTBUE IJIaHA TeMe pedepara; 0) COOTBETCTBUE
coJlep)KaHusl TeME M IUIaHy pedepara; B) MOJIHOTA MPOAHAIM3UPOBAHHOIO MaTepuaia 1o TEME;
yMeHHe paboTaTh C OTEYECTBEHHBIMU U 3apyOeHBIMU HAyUHBIMH HCCIEIOBAHUSMHU, KpUTHYE-
CKOU JINTEpaTypoOH, MEPUOJAUKON, CUCTEMATU3UPOBATh U CTPYKTYpUPOBATh MaTepual; I) o0oc-
HOBAHHOCTH CIIOCOO0OB M METOJIOB pabOThI C MaTepuaioM, aJIeKBaTHOE U MIPAaBOMEPHOE UCIOIb-
30BaHME METOJIOB KIIACCU(HUKAINU, CPABHEHHS H JI.; €) YMEHHE 000011aTh, AeTIaTh BHIBOJIBI, CO-
MOCTaBIISATh PA3IMYHbIE TOYKHU 3PEHUS MO0 OAHOMY Borpocy (mpobieme). 2) OpUrHHAIBHOCTD
TEKCTA: a) CAMOCTOSITEIILHOCTh B IMTOCTAHOBKE MPOOIeMbI, (POpMYyIMpOBaHHE HOBOTO acIeKTa M3-
BECTHOI Mpo0JIeMbl B YCTAHOBICHUH HOBBIX CBSI3€H (MEXKIPEIMETHBIX, BHYTPUIIPEIMETHBIX, UH-
TErPaIlMOHHBIX); 0) SBJICHHOCTb aBTOPCKOM MO3UIIMH, CAMOCTOSITEIBHOCTh OLICHOK U CYXKJECHUH;
1) CTUJIEBOE €IMHCTBO TEKCTa, €MHCTBO >KaHPOBBIX uepT. 3) OOOCHOBAHHOCTH BHIOOpA MCTOU-
HUKOB: a) OILIEHKAa MCIIOJIb30BAaHHON JIMTEPATYPhI: IPUBJICUCHBI T HAaMOOJIEe U3BECTHHIE PAOOTHI
Mo TeMe HCCIe0BaHus (B T.4. )KypHaJIbHbIE MyOIUKAIINK TIOCTEIHUX JIET, TOCIEIHIE CTaTUCTH-
YeCKHe JaHHbIe, CBOAKHU, crnpaBku U T.1.). 4) CobOmoaeHue TpeboBaHWil K O0GOPMIICHHIO: Q)
HACKOJILKO BEPHO O(POPMIIEHBI CCHIIKU HA MCIOJIB3YEeMYIO JIUTEPATypy, CIIUCOK JIUTEPATyphI. 0)
OIIEHKAa TPAMOTHOCTH M KYJBbTYpbl U3JIOKEHHS (B T.4. opdorpaduyeckoi, MyHKTyal[MOHHOH,
CTHJIMCTUYECKON KYJBTYpHhI), BIaJeHIEe TEPMUHOJIOTHEN; B) COONMIOACHHE TPeOOBaHUI K 00bEMY
pedepara.

JokJaaa — IpoaAyKT caMOCTOATEIbHON paboThl 00yUaroIerocs, MpeacTaBIsonuil co0oit
MyOJIMYHOE BBICTYIUICHHUE IO MPEJCTABICHUIO TOJYUYEHHBIX PE3YJIbTaTOB PELICHUs OINpPEeIICH-
HOM y4eOHO-TIPAKTHUECKOH, y4eOHO-UCCIeI0OBATENbCKOW WM Hay4yHOW Tembl. Jlokmam — 3To
HAay4YHOE COOOIICHHE HA MPAKTHUUYECKOM 3aHSTHH, 3aCEaHMM HAyYHOTO KpPYXKa WM Y4eOHO-
TeopeTudeckor kKoHpepeHnnu. Kpurepun omeHKH T0KJIaJa: COOTBETCTBUE COJIEPKAHUS 3asB-
JIEHHOHN TeMe; aKTyaJIbHOCTh, HOBU3HA W 3HAYUMOCThH TE€MBI, apTYMEHTUPOBAHHOCTH, MOJHOTA,
CTPYKTYPUPOBAHHOCTh U JIOTUYHOCThH M3JI0KEHHS; CBOOOTHOE BJIa/IEHUE MAaTEPHAIIOM: MOCIIE0-
BaTEIbHOCTh, YMEHHE BECTH IUCKYCCHIO, TPABWJIHBHO OTBEYATh Ha BOIPOCHI; CAMOCTOSITENb-
HOCTb, CTETIEHb OPUTUHATBHOCTHU MPEATOKEHHBIX PEIICHUN, HIUTFOCTPATUBHOCTH, O0OOIICHUI 1
BBIBOJIOB; HaJlMyhe COOCTBEHHOTO OTHOLIEHHS aBTOpa K paccMaTpuBaeMoi mpobiieme/Teme
(HaCKOJBbKO TOYHO M apryMEHTHPOBAHO BBHIPAKEHO OTHOIICHHE aBTOpa K TeMe JOKIaaa); Impe-
CTaBJICHHE MaTepHalla: KaueCTBO MpPEe3eHTalnu, OQPOPMIICHHUS; KyJIbTypa peun, OpaTOpCKoe Ma-
CTEpCTBO (COOMIOACHNE HOPM JIUTEPATYPHOTO S3bIKA, MPABUIBLHOE TIPOU3HOIICHUS CIIOB U (pa3,
ONTUMAIBHBIA TEMIT PEUN; YMEHUE TIPABIIIHBHO PACCTABIIATH aKIEHTHI; YMEHHE TOBOPUTH JOCTa-
TOYHO TPOMKO, YETKO U YOEIUTEIbhHO); MCHOIb30BaHWE MPO(ecCHOHATBHON TEPMUHOIOTUN
(o1eHKa TOr0, HACKOJIBKO MOJIHO OTPa’KEHBI B BHICTYIIJICHUH 00y4aroierocs npogeccuoHaibHble
TEPMHHBI M OOIIEKYJIbTYPHBIC TIOHATHS MO TEME, a TAaK)Ke HACKOJIBKO YBEPEHHO BBICTYMAIOIIHIA
WMMH BIIQJICET); BBIICPKAHHOCTH PETIaMEeHTa.
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TecTHpoOBaHHE — 3TO KOHTPOJIHLHOE MEPOIIPHUATHE TI0 YUEOHOMY MaTepuaiy, COCTOsIIeE B
BBITIOJTHEHUH O0YYaIOIIMMCSI CHCTEMbI CTAaHAAPTU3UPOBAHHBIX 33JJaHUI, KOTOpas MO3BOJISET aB-
TOMAaTU3UPOBATh MPOLECAYPY U3MEPEHHUS YPOBHS 3HAHUW M yMEHUI oOyudatromerocs. TecTupoBa-
HUE BKIIOYACT B ce0s CIICIYIONINE TUIIBI 3aaHU: 3aJlaHUe C €IUHCTBEHHBIM BHIOOPOM OTBETA
13 TIPEIJIOKCHHBIX BaPUAHTOB, 3aJIaHUE Ha OIpE/IeSieHHe BEPHBIX M HEBEPHBIX CYXKIICHUM; 3a/1a-
HHUE C MHOXKECTBEHHBIM BBIOOpOM 0TBeTOB. KpuTepuu ouenku: ot 90% mo 100% npaBuinsHO
BBINIOJHEHHBIX 3aJjaHuil — OTIU4YHO; 0T 70% 10 89% mnpaBWIbHO BBINTOJIHEHHBIX 3aJaHUM - XO-
poio; oT 50% 10 69% npaBUIBHO BBIIIOJHEHHBIX 33JaHUM — yAOBIETBOPUTENIBHO; 0T 0 10 49 %
MIPaBUJILHO BBITIOJHEHHBIX 3a/IaHUH — HE yI0BJIETBOPUTEIHHO.

3a4eT ¢ OLEHKOI — KOHTPOJIBLHOE MEPOIPHUATHE, KOTOPOE MPOBOJAUTCS 10 YUEOHOH nuc-
[UITMHE B BHUJIC, TPEAYCMOTPEHHOM YYEOHBIM IIJIAHOM, IO OKOHYaHUHM M3YYCHHS Kypca. 3aHs-
THE ayIUTOPHOE, TIPOBOIUTCS B YCTHOU (pOpPME C UCIOIB30BaHNEM (DOHIOB OIEHOYHBIX CPEIICTB
10 Y4eOHOM TUCIUTIIINHE.

5.4. Tunoevie KonmpobHble 3A0AHUA UTU UHbBIE MAMEPUAIbl, HeoOXooumovle 01
OUeHKU 3HAHUIl, YMEHUIl, HAGbIKOE U (Ulu) Oonvima OeAmenbHOCmU, XaAPAKMEPUIYIOUUX
Imansvl GoOpMUPOBAHUA KOMNEMEHYUTL 8 NPOUecce 0C80EHUS 00PA308AMETbHOI NPOZPAMMDbL

Texkywmas arrecranus:

Tembl 10K12/10B /pedpepaTos.

1. Poap u MecTO MOJEINPOBAHUS B CO3JJaHUH U UCCIIEJOBAHUU CUCTEM.

2. Kpurepuu kauecTBa MaTeMaTHYECKUX MOJIEIEH.

3. OCHOBBI MaT€MaTU4YECKOIO0 MOJIEIUPOBAHUS: TPEOOBAHUS K MOJEISAM, CBOHCTBA MO-
Jiesiel, COCTaBIeHUE MO/IEIIEH, IPUMEPBI.

4. Knaccudukaust METOJOB IIOCTPOCHHS MOJICIICH CUCTEM.

[Toctpoenue monenei uaeHTU(PUKAIUU TOUCKOBBIMH METOIaMHU.

OLeHKa TOYHOCTH U IOCTOBEPHOCTHU PE3YJIbTATOB MOJEIMPOBAHUS.
TexHonorHs MOCTpOSHUs MoelNel (B 00IIeM cirydae U A1 KOHKPETHBIX CXEM).
MaremMaTrnyeckoe MOIEIUPOBAHUE KAK HAyKa U UCKYCCTBO.

© N

9. CoBpeMeHHbIE METO bl IPOTHO3UPOBAHHUS SBJIEHUH U MPOLIECCOB.

10. Knaccuduxanus s136IK0B U CUCTEM MOJEINPOBAHMUSL.

11. MeToauKky BEIYUCIUTETHEHOTO (KOMITBIOTEPHOT0) IKCIIEPUMEHTA.

12. TlepcniekTHBBI pa3BUTHS KOMIIBIOTEPHOTO MOJEIMPOBAHUS CIOMXKHBIX CHCTEM.

13. MareMaTn4eckue cXeMbl BEPOSITHOCTHBIX AaBTOMATOB.

14. Cetu maccoBOro o0CITy’)KHUBaHUS U UX IPUMEHEHHE.

15. TunoBble MaTeMaTH4YeCKHe MOJEIH CeTell MaccoBOro oOCTy HBaHUS (OTKPBITHIX U
3aMKHYTBIX).

16. KadecTBeHHbIE METO/ABI MOJIETTMPOBAHUS CUCTEM.

17. CuctemHasi TuHAMHUKa KaK METOJOJIOTUS M WHCTPYMEHT HCCIEIOBAHUS CIIOKHBIX
IIPOLIECCOB.

18. AHanu3 CJIOXKHBIX CUCTEM C TIOMOIIBIO MOJIeNIel KJIETOYHBIX aBTOMATOB.

19. OBOMIOIIMOHHOE MOAEITMPOBAHNN U T€HETUUECKHUE aITOPUTMBI.

20. CoBpeMeHHBIE TOAXO01bI MMUTALIMOHHOTO MOJIETIUPOBAHUS.

21. PacnpeneneHHble CHCTEMBI UMUTAIMOHHOTO MOJIEIIMPOBAHMSL.

22. Cnoco0bl yripaBiieHUs] BpEMEHEM B UIMUTAI[HIOHHOM MOJIETUPOBaHHH.

23. Hcnonbs30BaHHE OHTOJOTHW B UMHUTAIIMOHHOM MOJEITUPOBAHUH.

24. Meroasl MHTEJUIEKTYAIBHOIO aHAIN3a TaHHBIX.

25. Meroasl MPOTHO3UPOBAHUS HA OCHOBE HEYETKUX BPEMEHHBIX PSIIOB.
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26. KocBeHHBIE METOBI TOCTPOCHUS (GYHKIIUN TPUHAIIICKHOCTH HEUETKUX MHOXKECTB.

27. MeToabl HEUETKOTO MOJICIUPOBAHMUSI.

28. Heuerkue MeTOAbI KIIACCHU(PHUKAIIHH.

29. Ucnonb3oBaHWe HEUETKUX MPEACTaBICHUN NpHU MOCTPOCHUM M aHAM3€ MOJenei
UACHTH(DUKAITIH.

30. Onpenenenue u KiacCUpUKAILMs HEONPEACICHHOCTEH B 3aJadax MOJEITHPOBAHUS
CHUCTEM.

31. MogenupoBaHue U aHAU3 paclpeeIeHHbIX HHPOPMAIIMOHHBIX CUCTEM.

32. Momudukanus cereit [letpu 1 MogeTupoBaHus CUCTEM CIEIUATBLHOTO BUIA.

33. O6006menus cereii [lerpwu.

34. Bnoxennsie cetu [lerpu u MmoenupoBaHue pacrpeeieHHbIX CUCTEM.

35. Knaccudukanus neuetkux cereit Ilerpu.

36. MHoroareHTHbIC MOJIEJIH HCCIICIOBAHUS CUCTEM.

37. MareMaTHYeCK1e MOJICIH OHTOJIOTUH MPEAMETHBIX 00IacTei.

38. MogenupoBaHue CUCTEM Ha OCHOBE aHallM3a Pa3MEPHOCTEN U TeOpUHr MOJ00usI.

39. Mogenu nHGOPMAITMOHHOTO MOKUCKA B MACCUBE IOKYMEHTOB.

40. CriocoObl aBTOMATU3HPOBAHHOTO W3BIICYCHMsSI 3HAHWUNW O MPEIMETHOW 00IacTH W3
TEKCTOB JIEKTPOHHBIX JOKYMEHTOB.

41. IlpenMeTHO-OpUEHTUPOBAHHBIE CUCTEMBI HAYYHOU OCBEAOMIIEHHOCTH.

42. Heuetkue 3ampochl K 0a3aM JaHHBIX.

Tecmuposanue no yueonoii oucuyuniune «Mamemamuueckoe mooenuposanue u
cmamucmuyueckan 00padbomKka OaHHHIX)

1. 3akoHunTe mpemioxkenne: «OOBEKT, KOTOPBIA HCIIONB3YeTCS B KadeCTBE «3aMECTHTEINS,
MIPEJCTaBUTEINS APYTroro 00bEKTa € ONpeeIEHHOMN 1IebI0, Ha3bIBACTCA . ..»
1. wmomensio;
2. KoImeH;
3. TmpenMerom;
4. OpUTHMHAJIOM.
2. 3akoHuuTE NpeIoKeHne: «MoJenb, 10 CPaBHEHHUIO C 00bEKTOM-OPUTHHAIIOM, COJIEPIKHUT ...»
1. wmesblIe HHOPMALH;
2. CTOJIbKO %€ UH(OpMaIHH;
3. Oosblie nH(pOPMAIHH.
3. MoaenupoBanue — 3TO:
1. mporuecc 3aMeHBbl peanbHOro 00BeKTa (Impoliecca, sIBICHHUs) MOJIEINbIO, OTpaXaroei ero
CylIeCTBEHHBIE MMPU3HAKU C TOYKHU 3PEHUS TOCTHKECHUSI KOHKPETHOH IIETIH;
2. mpouecc JeMOHCTpaIMK MOJIeNeil 01eXk/Ibl B CalIOHE MOJT;
nporiecc HeOpMaIbHOHN MOCTAHOBKM KOHKPETHOH 3a/1a4H;
4. mpoliecc 3aMEHbI peaJbHOro 00beKTa (Tpoliecca, SBICHUS) APYTHM MaTepHabHBIM WU
HIeaIbHBIM O0BLEKTOM;
5. mporecc BBISABICHHS CYIIECTBEHHBIX MPU3HAKOB pacCMaTPHUBAaEMOro 00OBEKTa.
4. ITporecc mocTpoeHUsE MOJIETH, KaK MPaBUIiIO0, MPEIoaraeT:
1. ommcaHue Bcex CBOMCTB HUCCIEAYEeMOTo OObEKTa;
2. BbIIEJTICHHE HamOoJiee CYIIECTBEHHBIX C TOYKH 3PEHHUS PElIacMOi 3a/adl CBOMCTB 00b-
eKTa;

(8]

3. BbIJeJIEHUE CBOMCTB 00bEKTa O€30THOCUTEINIBHO K IIeJIIM pelaeMon 3a/1auu;
4. onucaHue BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK U3y4aeMOoro o0beKTa;
5. BbIIENIEHUE HE 0oJiee TPEeX CYIIECTBEHHBIX MMPU3HAKOB O0OBEKTA.
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5. Maremarudeckast MOJIEIb 00BEKTA — ITO:
1. co3nmaHHas K3 Kakoro-i1ubo marepuasia MOZEJb, TOUHO OTPa)Karolllasi BHEIIHUE [TPU3HAKU
00BEKTa-OpUTHHAIA;
2. omucaHUE B BUJE CXEMbl BHYTPEHHEH CTPYKTYPBI H3y4aeMOro 0ObeKTa;
3. COBOKYMHOCTb JIaHHBIX, COJEpKAaIUX MUH(OPMAIMIO O KOJIMYECTBEHHBIX XapaKTEepUCTH-
Kax 00BEKTa U €ro MOBEICHUS B BUJIE TaOIUIIBL;
4. COBOKYIIHOCTb 3allUCAaHHBIX Ha fA3bIKE MaTEMAaTUKU (HOPMYJ, OTPAXKAIOIIMX TE WU UHBIE
CBOICTBA 00BbEKTA-OPUTHHAJIA UJTH €T0 TIOBEICHNUE;
5. MOCNenoBaTEIbHOCTD JNEKTPUYECKUX CUTHAIIOB.
6. K ynciry MareMaTH4eCKUX MOJIENE OTHOCUTCS:
MUIMLIEUCKUI TPOTOKOJL;
IIpaBWJIa JOPOYKHOTO JIBUKECHUS;
(bopMyia HaX0XKJEHHUs KOpHEl KBaJipaTHOTO ypaBHEHMS,
KYJIMHApHBIA PELENT;
5. MHCTPYKIHS 10 cOopke MeOemH.
7. K 9ucity JOKyMEHTOB, MPEACTABIAIONUX CO00i MHPOPMALMOHHYIO MOJIEIb YIPABJICHHUS TOC-
YAAapCTBOM, MOKHO OTHECTH:
1. Koucrurymuto P®D;
reorpaguueckyto kapty Poccuy;
Poccniickuil cioBapp NOJIMTUYECKUX TEPMUHOB;
cxemy Kpemus;
CIIMCOK JICITyTaTOB IOCY1apCTBEHHOMN J[yMBl.
8. PucyHku, KapThl, 4epTeXH, AUArPaMMBbl, CXeMbI, IpaUKU IPEACTABISIOT COOOM:
TabIMYHBIC MTHPOPMALMOHHBIE MOJIEIIH;
MaTEMaTHYECKUE MOJIETIH;
HaTypHbIE MOJIENH;
rpaduyeckre HHPOPMALMOHHBIE MOJIEIH;
uepapxuyeckrue HHPOPMaMOHHbIE MOJIEIIH.
9. OanaHHe rino0abHOM KOMIBIOTEPHON ceTu MIHTEepHET B BUJE CUCTEMBbI B3aUMOCBS3aHHBIX
CJIeTyeT pacCMaTpUBaTh Kak:
HaTYPHYIO MOJEIIb;
TaOIMYHYIO MOJIETh;
rpadu4ecKyro MOJEIb;
MaTeMaTUYECKYIO MOJIENb;
CETEBYIO MOJEIIb.
Ouonoruu kinaccudukaiys npeacTaBUTeNeH )KUBOTHOIO MUpPa MPEACTABISAET COOOM:
MEPAPXUUECKYIO MOJIENb;
TaOJIMYHYIO MOJIETh;
rpadu4ecKyro MOJEIb;
MaTeMaTUYECKYIO MOJIENb;
HaTYpPHYIO MOJEIIb.
11. I/IHq)opMauHOHHOH MOJIEJIBIO OPTaHU3aLNH 3aHATUHM B LIKOJIE SIBIISIETCS:
1. cBOZI ITpaBWJI OBEACHUS yUALIUXCS,
2. CITMCOK KJ1acca,
3. pacnucaHue ypoKoB;
4. nepedeHb yUeOHUKOB.
12. OtmerbTe npomnyieHHoe cioBo: «I'eorpaduueckas kapra sBISETCS IPUMEPOM ... MOJEITH»
1. oOpasHoii
2. 3HaKOBOH
3. cMmemaHHOU
4. nHatypHOU

AW~
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13. Vkaxute mapbsl 00bEKTOB, O KOTOPBIX MOXKHO CKa3aTh, YTO OHU HAXOMSTCS B OTHOILEHUU
«OOBEKT — MOJICIIbY:
1. KOMIbIOTEp — MPOLIECCOp
2. HoBocubupck — ropoa
3. CHSKOTh — HACMOPK
4. aBTOMOOWIIb — TEXHUYECKOE OMMMCAHNE aBTOMOOWIIS
5. ropon — IMyTeBOJAUTENb 10 TOPOAY
14. Mopenb ecTh 3aMENICHUE U3y4aeMOT0 00BEKTa IPYTUM O0BEKTOM, KOTOPBIA OTPaXKaeT:
1. Bce CTOPOHBI TaHHOTO 00BEKTa
2. HEKOTOPBIC CTOPOHBI IAHHOTO 0OBEKTA
3. CylleCTBEHHBIE CTOPOHBI IAHHOTO 00BEKTa
4. HeCyIEeCTBYIOIINE CTOPOHBI JAHHOTO 00BEKTA
15. Yto aBisieTcsa MOAEIBI0 00BEKTa «SI0JIOKO»?
1. MyJsxk;
2. dpykT;
3. BapeHkbe;
4. KOMIIOT.
16. Ykaxurte npuMepbl HATYPHBIX MOJIEJIEH:

1. ¢usnyeckas kapra

2. tio0yc

3. rpaduk 3aBUCUMOCTH PACCTOSHHUSA OT BpEMEHHU
4. Maxer 3/1aHus

5. cxema y3opa Jisl BSI3aHHsI KPIOYKOM

6. MyJDK S0JI0Ka

7. MaHEKeH

17. Ykaxute npuMepbl 00pa3HbIX HHPOPMAIIMOHHBIX MOJIEIICH:
1. pucyHok
2. ¢ororpadus
3. CIOBECHOE ONMCaHUE
4. dopmymna
18. 3akonunTe nmpenoxkenue: "MoKHO co3aBaTh U UCIIOJIB30BATS ... "
1. pasHble MOJIETN O0OBEKTA
2. eIMHCTBEHHYIO MOJIENIb 00BEKTa
3. TOJBKO HATYPHYIO MOJIEJh O0OBEKTa
19. OtMeThTe mpomyiieHHoe c1oBo: "CloBeCHOE ONMUCAHNE FOPHOTo JaHamadTa sSBISEeTCsS MpU-
MEpOM ... mojenu"
1. obpa3noit
2. 3HaKOBOU
3. cMemaHHOU
4. nHaTtypHOU
20. Pacnucanue ABM>KEHUE TIOE3/10B MOKET pacCMaTpUBAThCA KaK IPUMED:
HaTypHOU MOJIEIH;
TaOJIMYHOM MOJIeNH;
rpaduueckoit Mmoaenu;
KOMIIBIOTEPHON MOJIENH;
5. MareMaTH4ecKOW MOJEITH.
21.Mopenb oO6beKTa 3T0...
1)ripeiMeT NoX0Kuil Ha 0OBEKT MOJEINPOBAHUS
2)00BEKT -3aMeCTUTEIb, KOTOPBIA YUUTHIBAET CBOMCTBA 00BEKTA, HEOOXOAUMBIE ISl IOCTHU-
KEHUS 1eNn
3)komus 00bEKTa
4)1maboH, M0 KOTOPOMY MOKHO IIPOM3BECTH TOYHYIO KOMHIO 00BEKTa

AW~
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22.0OcHoBHast PYHKIINS MOJIEIH JTO:
1)IMomy4uuts HHGOPMALIUIO O MOJICIIUPYEMOM OOBEKTE
2)OT1o0pa3uTh HEKOTOPBIE XapaKTEPUCTUYECKUE MPU3HAKU 00bEKTa
3)[HomyunTts UHOOPMALIMIO O MOACITUPYEMOM OOBEKTE WIIM OTOOPA3UTh HEKOTOPHIE Xapak-
TEPUCTUYECKUE MPU3HAKH 00bEKTa
4)BocnpousBectu pusndeckyro Gpopmy oObekTa
23.MareMaTtuyecKkre MOJIEIN OTHOCATCA K KJaccy...
1)300pa3uTenbHbIX MoJenei
2)IIparmaTuyeckux Moaenen
3)[1o3naBaTenbHbIX Moaenei4) CUMBOINYECKUX MOIeNEH
24 . MareMaTA4ECKOI MOJIEIbI0 00BEKTAa HA3BIBAIOT. ..
1)Onucanneo0beKTa MaTeMaTHIECKUMU CPEACTBAMH, TIO3BOJISIFOIIEE BHIBOAUTH CYXKACHUE O
HEKOTOPBIX €ro CBOMCTBAX MPHU MOMOIIU (HOPMaIbHBIX MPOLEAYP
2)JIt00y10 CUMBOJIMYECKYIO MO/JIENb, COJAEPIKAILYI0 MATEMATUUYECKIE CUMBOJIBI
3)I[IpencraBieHue CBONCTB 0OOBEKTA TOIBKO B YUCIIOBOM BHJIE
4)JTro0yro hopMaTM30BaHHYIO MOJICITH
25.MeTogamMu MaTeMaTH4eCKOro MOICTTUPOBAHUS SBISIOTCA ...
1)Ananuruueckuit
2)UucnoBoi
3)AkcruomMaTHYECKUN U KOHCTPYKTUBHBIN
4)IMuTanmOHHBIH
26.Kakas opma MaTeMaTn4ecKoil MOJIeI OTOOpakaeT MPEaIICaHue MOCIeI0BATEIbHOCTH HE-
KOTOpPOM CHCTEMBI ONepaluii HaJ HUCXOJHBIMU JaHHBIMU C IIEJIBIO TOTYYEHUS pe3yibTa-
Ta!
1)Ananutrueckas
2)['paduueckas
3)udposas
4)AnropurMudeckas
27.00BEKT, COCTOSIIMN W3 BEPIIMH M pedep, KOTopble MEXIy co00i HaxoAsaTcs B HEKOTO-
POM OTHOIIEHUH, HAa3bIBAIOT...
1)Cucremoit
2)Yeprexxom
3)CtpykTypoii 00beKTa
4 I'padpom
28.9¢deKTUBHOCTh MaTEMATUYECKON MOJAETH ONpeaeseTcs ...
1)OneHkoit TOYHOCTH MOJENN
2)Dynkuueit 3¢ (HheKTHBHOCTH MOAEIH
3)CooTHOIIIEHHEM IIEHBI U KaueCTBa
4 IIpocroToii MoaenH
29.AnexBaTHOCTh MaTEMATHUECKON MOJENN U 00BEKTa 3TO...
1)npaBUIBHOCTH OTOOPAXKEHUSI B MOJIETHN CBOMCTB OOBEKTa B TOI Mepe, KoTopasi He00X01u-
Ma J1J1sl IOCTH>KEHUS e MOJIETTUPOBaHUS
2)[TonHOTa O0TOOpaXKEHUST OOBEKTa MOJIEIUPOBAHUS
3)KonuuectBo nHpOpMaIu 00 00bEKTe, MOTydaeMoe B IIPOIIECcCce MOACITUPOBAHUS
4)O0BEKTUBHOCTD Pe3yJbTaTa MOJICIUPOBAHUS
30.Cocrosinre 00beKTa ONPEACIISIeTCS ...
1) KonmnuectBoM nHpopmanuu, molrydeHHOW B PUKCHPOBAHHBI MOMEHT BPEMEHH
2)MHOKECTBOM CBOWCTB, XapaKT€PU3YIOIIUM OOBEKT B (PMKCHPOBAHHBIN MOMEHT BPEMEHU
OTHOCHUTEIIBHO 33/1aHHOM LI€TN
3) Tonbko QuznuecKUMH TaHHBIMUA 00 OOBEKTE
4) Ilapamerpamu OKpY’Karoled cpebl
31.M3meHeHune CocTOSTHUS 00BEKTa OTOOPAKAECTCSI B BUJIE. ..
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1)CraTudeckoit Mmoienn
2)/leTepMuHUPOBAaHHOMN MOAEIU
3)AunaMuueckor MOACIIH
4)CTtoXxacTH4eCKOr MOJIeTH
32.®a30B0€ MPOCTPAHCTBO OMPEALIAETCS ...
1)MHOKECTBOM COCTOSTHUN 00BEKTa, B KOTOPOM KaXXJI0€ COCTOSIHHE OIPEIeIseTCS] TOUKON
C KOOpJAMHATaMU KBUBAJICHTHBIMU CBOMCTBaM 00bEKTa B (PMKCUPOBAHHBI MOMEHT BPEMEHU
2)KoopaunaTamu CBOWCTB 00bEKTa B (PMKCHPOBAHHBI MOMEHT BPEMEHU
3)AByMEpHBIMIIPOCTPAHCTBOMC KOOPAUHATAMU X,y
4)JInHeRHBIMIIPOCTPAaHCTBOM
33.®a3zoBas TPACKTOPHS 3TO
1)BekTop B NOJISAPHOM cUCTEME KOOPAUHAT
2)Cnen ot nepeMenienus pa3oBoil TOUKU B (ha30BOM MPOCTPAHCTBE
3)MoHOTOHHO yObIBaromas GyHKIHS
4)CunycouaanpHasi KpUBasi ¢ paBHbIMU aMIUTUTYAaMH U YaCTOTON
34.Touka budypkamuu 370...
1)Touka (ha30Bo# TpaeKTOpUU,XapaKTEPUIYIOIIasi U3MEHEHHE COCTOSHUS 00BEKTa
2)Touka Ha TPaeKTOPHUH, XapaKTEPU3YIOIIasl COCTOSHUE TTOKOSI
3)Touka (ha30Boil TpaeKTOPUHU, IPEIIIECTBYIONIA PE3KOMY U3MEHEHHUIO COCTOSIHUS 00bEeKTa
4)Touka paBHOBECHS
35.JlekoMIIO3ULIHS 3TO ...
D)IIponemypa pa3inoKeHUs LEIOro Ha YACTH C IEeITbI0 OMUCAHUS 00BEKTa
2)[Ipouenypa oObeIMHEHUS YacTel 00BEKTA B IIETI0€
3)I[Ipouenypa usMeHEHHs CTPYKTYpbl 00BEKTa
4 IIpouenypa COpTUPOBKH YacTel 0ObeKTa
36.YcTaHOBICHUEPABHOBECUSIMEKIY MPOCTOTOM MOJEIM M KAa4eCTBOM OTOOPaKEHUsSI 0OBEK-
TaHA3bIBACTCH. .
1)duckperuzamueit Mmonenu
2)Anroput™Muzanuei Moienu
3)JIuneapuzanueit MOJeIH
4 )N neanuzarmeit MoaeIIH
37.IMUTalIMOHHOE MOJIETTUPOBAHHUE ...
1)Bocnipou3BoauT pyHKIIMOHUPOBAaHHE O0OBEKTa B MPOCTPAHCTBE U BPEMEHU
2)MonaenupoBanne, B KOTOPOM PEaM3yeTCs MOJENb, MPOU3BOJAIIAS MPOIEcC (HYHKIHO-
HUPOBAHUS CUCTEMBI BO BPEMEHH, a TaKK€ UMUTHUPYIOTCS 3JIEMEHTApHbBIE SBJICHHS, COCTAB-
JISIOLIUE TPOLIece
3)MoaenupoBaHue, BOCIPOU3BOIAIIEE TONBKO (PU3NUYECKHE TPOLIECCHI
4)MopenupoBaHrue, B KOTOPOM peajbHble CBOHCTBA OOBEKTAa 3aMEHEHbl OOBEKTaMU —
aHajgoraMmu
38.I1nanupoBanue SKCrIepuMeHTa HEOOXOIUMO IS ..
1)Tounoro npeanucanus JeHCTBUM B MPOLECCE MOIETUPOBAHUS
2)Bbi6opa uncna u ycinoBUM MPOBEAEHUS ONBITOB, HEOOXOAUMBIX U JIOCTATOYHBIX JUISL pe-
[ICHUSI IOCTABJICHHOM 3a/1a4¥ ¢ TpeOyeMOi TOUHOCTHIO
3)BoinonHeHus miaHa SKCIepUMEHTUPOBAaHUS Ha MOJENN
4)CoxpalieHus 4uciia OnbITOB
39.Mojenb 1eTepMUHUPOBAHHAS ...
l)Marpuua, AeTepMUHAHT KOTOPOM paBEHEINHULIE
2)O0beKTUBHAS 3aKOHOMEpHAasi B3aUMOCBSI3b M IIPUUMHHAS B3aUMOOOYCIOBIEHHOCTh COOBI-
TUi. B MoJienu He AO0yCKaloTCs CIIy4aiiHbIe COOBITUS
3)Monenb, B KOTOpOM Bce COOBITHSA, B TOM 4YHCIE, CIy4ailHble paH)KUpPOBAaHbBI IO 3Ha-
YUMOCTH
4)Cucrema HeTIpeBUICHHBIX, CITy4YalHbIX COOBITUI
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40.JIuckperu3zanusi MOAEIHN 3TO MPOLEaYpAa...
1)OT0o0pakeHus: COCTOSHUI 00BbEKTa B 3aJaHHBIE MOMEHTHI BPEMEHHU
2)[Ipouenypa, KoTOpasi COCTOMT B MpPeoOpa3OBaHHUU HEMpPEephIBHOW HMH(OpMaLUU B AHC-
KPETHYIO
3)I[Ipouenypa pasaeneHus Uenoro Ha 4acTh
4)IIpuBeneHuss TMHAMUYECKOIO IPOLIECCa K MHOXECTBY CTaTHUECKHUX COCTOSIHMM 0OBbEK-
Ta
41.CBoiicTBO, MPH KOTOPOM MOZETH MOTYT OBITH MOJHOCTHIO MJIM YAaCTUYHO HCIIOJIb30BATHCA
IIPU CO3JaHUH IPYTHX MOJeNen
1)YHuBepcanbHOCTHIO
2)HeormnpeaeneHHOCThIO
3)HeusBecTHOCTHIO
4)Cny4aliHOCTBIO
42 .HenpepbIBHO-AETEPMUHUPOBAHHBIE CXEMBI MOJEIUPOBAHUSI OIIPEIEIISIIOT. ..
1)MaTtemaTuueckoe OMUCaHHE CUCTEMBI C MIOMOIIBIO HEMPEPHIBHBIX (PYHKIHH CyuETOMCIY-
YyailHbIX (aKTOPOB
2)MaremaTHuecKoe OIMMCAaHUE CHUCTEMBI C TOMOIIBIO HEMPEPHIBHBIX (YHKIMI Oe3 yuéra
Clly4aiHbIX (PaKTOpOB
3)MaremaTuyecKkoe OMHCAHHWE CHCTEMBbI C MOMOIIBIO()YHKIUN HENPEPHIBHBIX BO BpeMe-
HU
4)MaremMaTH4eCKOE OIMKCAHUE CHUCTEMBbI C MOMOIIBIOAUCKPETHO-HEMPEPHIBHBIX (PYHKIIMIA
43.TlorpenHocTs MaTEMaTUYECKOW MOJICNIN CBSI3aHA C ...
1)HecooTBercTBUEM (PU3NYECKOM pPEaTbHOCTH, TaK Kak aOCONIIOTHAs HWCTHUHA HEIOCTHU-
Kumal!!
2)HeanexBaTHOCTBIO MOJIENN
3)HesKOHOMUYHOCTBIO MOJIEIH
4)Head(heKTHBHOCTHIO MOJIe

Jlabopamopnvie 3auamus no yueonoi oucyunaune «Mamemamuueckoe mMooenuposa-
Hue u cmamucmu4eckan 06padomKa OAGHHBIX)»

JlabopaTopnasi padora Ne 1
Pabora ¢ 6ubnuorekamu snemenToB AnyLogic 6:
OCBOCHHE METOJIOB DJIEMEHTOB OMOJIMOTEKH MPE3CHTANT
Ilesb padoThI: 3aKperieHHe HaBBIKOB Pa0OTHI C 3JIEMEHTaMU MIPE3EHTALMH JJIs TPUOOpETEeHHS
HaBBIKOB BU3YyaJM3alH IPOIIECCOB MOJICITUPOBAHUSI.
IIpnoGperaembie HABBIKH:
Teopernyeckas 4acThb
DJieMeHTHI Java
Hnst pazpadotku AnylLogic He0OX0AMMO MO3HAKOMHUTHCS ¢ OCHOBHBIMU KOHCTPYKIIMSIMHU
Java, noapoOHyro HH(pOpPMAILIHIO O KOTOPBIX MOXKHO MOJTyYUTh HA CalTe:
/anylogic/help/index.jsp?nav=/2
Taxoke NOJTHBIN epeyeHb MaTeMaTHUYeCKUX (PYHKIMI MOKHO YBHIETh Ha caiTe:
/javase/6/docs/api/java/lang/Math.html
Hexoropsbie pyHKINHU

DyHKIUA Onucanue
uniform_discr | JluckpeTHOE paBHOMEpHOE paciipe/ie]eHHIe SIBIICeTCS JUCKPETHBIM pacipee-
(min, max) JIEHWEM, CO 3HAYEHHUSIMU B UHTEpBaJie [min, max| ¥ paBHO BEPOSITHOCTHIO
TeHepaIui KaXKI0T0 3HAYCHHUSI, HAXOSIIEerocs B HHTEpBAJIE.
random() Bo3sBparaer mojgoxxutensHOe BEIIECTBEHHOE 3HaUEHNE, JIe)Kalllee B UHTEPBa-
ae [0.0, 1.0).
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pow(a, b)

BosBpamaer 3HaueHrE IEPBOTO apryMEHTa, BO3BEJICHHOE B CTEIIEHb BTOPOTO

apryMeHTa.

xidz(a, b, x) [IpITaercs noxenuTh NepBblid apryMeHT Ha BTopoil. Eciin pe3ynbrat - 6ecko-
HEYHOCTh WU HE SBISICTCS YHCIIOM, TO (DYHKIUS BO3BpAILlaeT TPETUH apry-
MEHT, €CJIM HET - TO BO3BPAIIACT PE3YJIbTAT JICICHUSI.

signum(d) Bo3sspamiaer 3HakoBY0 QPYHKIHIO (CUTHYM) apryMeHTa; 0, eciii apryMeHT pa-
BeH HyIto, 1.0, ecu aprymeHT Oouibliie, 4eM HOJb, -1.0, eciiu apryMeHT
MEHBbIIIE, YEM HOJTb.

min(a, b) Bo3Bpaniaer HauMeHbIINH U3 IBYX apTyYMEHTOB.

max(a, b) Bo3sspamaer HanOonbIIMiA U3 ABYX apryMEHTOB.

Exponential I'enepupyeT 3HaUEHHE COTJIACHO YKCIIOHEHIIMATBHOMY PacCIpeAeICHHIO, TIe

(lambda, min)

lambda -nmapameTp opmbI pactipeiesieHns, min -MUHUMaJIbHOE 3HAYCHHE X.

[Ipexxae 4eM BBIIONHATH padoTy, MPOCMOTPUTE CIIUCKU (PYHKIIMI B CIPAaBOYHHKE
/anylogic/help/, B paznene @ynkuun AnyLogic, 4To0bI moyunTs 0011ee mpeacTaBIeHne O BO3-
MOYKHOCTSIX, KOTOPBIE MOTYT OBITh HCIIOJIB30BAHbI B X0/1€ padoT.

Tabnuna 1 — Hactpoiika cBOMCTB 1715 MpoeKTa Ha pUCYHKe 1

Ha3sBanmue CBoiicTBO 3HaueHnune
3J1eMeHTa
Red (ipo- HavanpHoe 3Ha- | 0
cTas nepe- YCHHE
MEHHas ) Tun int
Green (npo- | Hawanphoe 3Ha- | 0
cTas mepe- YeHHE
MEHHas ) Tun int
Blue (nipo- Havanphoe 3Ha- | 0
cTas mepe- YCHHE
MEHHas) Tun int
Oval (oBan) | lunamuueckue—> | new Color(Red,Green,Blue)
IIBeT 3amuBKHU
Event (co- OCHOBHBIE—> Red = (int)uniform_discr( 0, 256 );
ObITHE) JleiicTBre Green = (int)uniform_discr( 0, 256 );

Blue = (int)uniform_discr( 0, 256 );
Red = Red<255 ? Red : 0;

Green = Green<255 ? Green : 0;
Blue = Blue<255 ? Blue : 0;

Pazbepem Oosiee moIpoOHO KOJ MOJEIH:

Red = (int)uniform_discr( 0, 255 ); — moiy4eHue CIy4aifHOTO YKca B yKa3aHHOM JHAarma3oHe ¢
SIBHBIM TIPe0Opa30BaHUEM €T0 K IIeJIOMY THITY U TIPUCBOCHHIO TIOJYYEHHOTO 3HAYCHUS TIepEeMeH-
HOM ¢ uMeHeM Red;
Red = Red<255 ? Red : 0; — ecniu 3nauenue Red mensbie 255, To 3aHOBO IPUCBOUTH €T0 TIEpe-

MeHHO Red, nraue mpucBouts 0.

PucyHnok 2 - CnyualiHoe nepeMelieHrne 0BajIoB B 33 JaHHON IIIOCKOCTH
Tabnuua 2 — Hactpoiika CBOMCTB JJIsl MPOEKTA HA PUCYHKE 2

Ha3ga- CaoiicTBO 3HayeHnue
HHE JJIe-
MEHTA
Oval Komnue- 6
(oBau) CTBO
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LBer 3a- new Col-

JIUBKU or((int)(random()*255),(int)(random()*255),(int)(random()*255))
X X+uniform_discr( -20,20)
Y Y+uniform discr( -20,20
Event [Tepuon 0.2
(cobbiTe) | Pesxum [{uknnyeckui
HeiictBue Rand= uniform_discr( -20,20);
X=X+Rand;
if
((X>(rectangle.getX()+rectangle.getWidth()))||(X<(rectangle.getX())
)

{ X=rectangle.getX();}

Rand= uniform_discr( -20,20);

Y=Y + Rand;

if ((Y>(rectangle.getY ()+rectangle.getHeight()))||(Y< (rectan-

gle.getY()) ))
{ Y=rectangle.getY(); }

Pazbepem Gosnee moapoOHO KO MOJENHU: YCIOBUS, OMUCaHHbIE B Koje coObiTust Event, BbImo-
HSIOT IPOBEpKY KoopauHaT X,Y Ha HaXOXKJIEHUE X BHYTPU 00JIacTH dJIEMEHTa rectangle, nHade
YCTaHABIMBATh UX PAaBHBIMU KOOPJMHATAM BEPXHETO JIEBOTO yria rectangle.
3aganue 1. Bapuant 1: [To menuky Ha JIFOO0OM U3 3JIEMEHTOB OBaJI YCTAHOBUTH HEBUIUMOCTh
(ucmonp30BaTh MeTO AneMeHTa setVisible(false) ).
3ananue 1. Bapuanr 2: J{71s1 KaX10T0 U3 IIECTH JIEMEHTOB OBaJl 33/1aBaTh CBOM JIMaIa3oH, B
paMKax KOTOPOTO BhIOpAachIBAa€TCs CllydaliHas BeJIMYHHA.
HexoTtopblie cnocodbl 00bABIEHUS IK3EMILIAPOB KJIACCOB
new Color(100,120,150) /mpumep co3nanus sK3eMIuIsIpa 0e3 BhIICICHUS TEPEMEHHOM, HCTIOJb-
3yeTCsl BHyTPU METOIOB KaK TIepEMEHHAs WIIM B XOJ€ ONepaluii IPUCBOCHUS
ShapeLine linel = new ShapeLine(); //co3nanue sx3eMIusipa kiiacca
//c nmeneM linel Tuna ShapeLine
ShapeOval oval = new ShapeOval(); //co3ganue sxk3emIuIsApa Kiacca
//c nmenem oval Tuna ShapeOval
Huxabl 1 BeTBJIEHUS
CuHTaKCHC BETBJICHHM:
if (YcnoBue )
{ omeparop 1;}
else if (ycnmoue 2)
{ omeparop 2;}

else if (ycmoBue N-1)
{ onepatop N-1;}

else { omepatop N;}

Cuntakcuc nukia [IOKA, koTopslii BEIOTHSAETCS A0 TEX MOP, MOKa YCIOBUE UCTUHHO:
While ( ycnoBue) { onepatopl;... onepatopN; }
Cunrtakcuc nukina FOR, KoTopblii BBIONHAETCS 1O TEX MOP, OKa YCIOBUE UCTUHHO:
For (mepemeHHasi—HauanbHOE 3HAYCHHE; YCIOBHE OCTAHOBA; IIIaT)
{oneparopsl }
Hampuwmep:
int 1,y;
y=1
for (i=1;i<=6;i++) { y*=1; }
for( <rum snemeHTa> <UMS> : <KOJUICKIUS> )
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{

Omnepatopl;... OneparopN; //Teno nuKiIa, BEITOIHAEMOE ISl K&KIOT0 SJIEMEHTa
b

Ota Gopma UCTIONb3yeTCs I NTEPUPOBAHHUS IO HJIIEMEHTaM MacCUBOB M KoJUleKIuii. B
TOM ClIydae, eciii BaM Hy»HO cliesiaTh 4To-1TH00 ¢ KaXK/IbIM 3JIEMEHTOM KOJUICKITUH, MBI PEKO-
MEH]TyeM UCIIO0JIb30BaTh 3Ty (hopMy LMK, TOTOMY YTO OHA JIETYe YUTACTCS U ABIsETCS Oosee
KOMITAKTHOM, a TaK)Ke TMOAICPKMUBACTCSI BCEMH THUITAMU KOJUICKIHMHA (B OTJIMYHE OT UTCPUPOBAHHS
110 UHJICKCY).

[TpuBeCHHBII HUKE UK TIOJICYMTHIBAET KOJHMUYECTBO IMPOJIAHHBIX OMIJICTOB B KHHOTEAT-
pe. Mecra MoienMpyroTcs Kak Java MaccHB seats ¢ aieMeHTaMu Tuma boolean (3HaueHue true
03HAuaeT, 4To OMJICT Ha JJAHHOE MECTO MPOJIaH):

boolean[] seats = new boolean[600]; //00bsiBICHIE MacCHBa

int nsold = 0;
for( boolean sold : seats )
if( sold )
nsold++;
OOparuTe BHUIMaHUE, YTO €CIIH TEJIO IIUKJIA COACPIKUT TOJIBKO OJJHY CTPOKY KOJIa, TO (PUTYpHBIE
CKOOKH {...} MOTYT OBbITh ONyIlIeHbl. B mprBe1eHHOM BBIIIE KOJE CKOOKH OMYIIEHBI KaK B IIUKJIE
for, Tak u B oneparope if.
CuHTakcuc KOMaHbl IPUCBOEHUS 3HAYCHUSI IEPEMEHHOMN WM CBOMCTBY C yCIOBHEM:
VYcnosue ? 3HaueHuel : 3HaueHue?2
Oto ananor komauasl: if (Ycnosue ) { onepatopl } else { omeparop 2}
Pa3smHoKeHHe OJHOTHIIHBIX 00bEKTOB B MOMEHT BbINOJHEHUSI MOJE/IH
Pucynok 3 — ba3oBblii crpynnupoBaHHbII 0OBEKT, KOTOPBIA OyIeT pa3MHOXKAThCS B KOJIMYECTBE
200 wTyx,
r7ie KoopauHaTa Y MEHseTcs JIeCeHKOH; index — ykas3aTelb Ha 3JIEMEHT MacCHUBa OJTHOTHITHBIX
pa3MHOXaeMbIX 00beKTOB (B mpuMepe index = 1...200); % — onepaTop onpeneaeHus: ocTaTka oT
JIEJICHUS.
Hanpumep:
index%4==0 ? 100 : index%4==1 ? 120 : index%4==2 ? 140 : index%4==3 ? 120 : 100
B texymem npumepe eciu octatok ot aenenus 0, To Y =100, nnaye eciiu 0CTaTOK OT JieneHus 1,
To Y =120, nHa4e ecau ocTaTok ot aencHus 2, To Y =140, nHaYE eclii OCTaTOK OT ACICHUS 3, TO
Y =120, unaue Y =100.
Pucynok 4 — Pe3ynbrar pa3sMHOKeHUSI 00BEKTA C U3MEHSIEMON KOOPAUHATOM Y MO OMUCAaHHOMY
BBIIIIE YCIIOBHUIO
3ananue 2. Bapuant 1: Ha ocHoBe mpuMepa pa3MHOXKHUTH 00BEKT (MOYKHO HMCIIONIB30BAThH JIIO-
0011 SJIEMEHT WJIH CTPYNIHUPOBAHHYI0 KOMOMHAIIMIO JIEMEHTOB Onbnnoreku [IpesenTanus mo
BBIOOpPY) 1O KBaJpary.
3aganue 2. BapuanT 2: Ha ocHOBe npuMepa pa3MHOXKUTb 00BEKT (MOYKHO HCIOJIb30BATh JIIO-
00H 3JIEeMEHT WU CTPYNIHUPOBaHHYI0 KOMOUHAIIHIO 31eMeHTOB 6ubnuoreku [IpesenTarus mo
BBIOOPY) 110 KPYTY.
3ananmue 2. Bapuant 3: Ha ocHOBe npumepa pa3MHOXKUTH OOBEKT (MOKHO HCIOJIb30BATh JIFO-
0011 >JIEMEHT WJIH CTPYNIUPOBAHHYI0 KOMOMHAIIMIO JIEeMEHTOB Onbinoreku [Ipe3enTanus mo
BBIOOPY) MO CUHYCOUJIE.
3aganue 2. Bapuant 4: Ha ocHoBe npuMepa pa3MHOXKUTb 00BEKT (MOYKHO HCIIOJIb30BATh JIIO-
00H 3JIEeMEHT WU CTPYNIHUPOBaHHYI0 KOMOUHAIIHIO 31eMeHTOB 6ubnuoreku [IpesenTarus mo
BbIOOPY) 110 SKCIIOHEHTE.
HexoTopsbie MeTOABI 3J1IEMEHTOB NMaHeIu HHCTPYMeHTOB «IIpe3eHTanusy

Merton Kuaaccesl Onucanue IIpumepsl

setVisible(true mnu Bce knacchl, ko- | YcTaHOBKa BUU- ovall.setVisible(false);
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false)

isVisible( )

TOPBIC MOTYT
OBITh BUIUMEI Ha
MPe3CHTALIMH

MOCTH UJIA HEBU-
IUMOCTH dJIEMEH-
TOB

- asieMeHT ovall chemare He-
BUIUMbBIM

Onpenenenue co-
CTOSAHHUA BUIUMO-
CTH WU HEBUIH-

MOCTH 3JI€MEHTOB

If (line.isVisible())
{ line.setLineWidth(4); }

setFillColor (Color)

setColor( Ber );

setEndY ( koopaunara

)

setEndX(xoopaunara);

setY (koopauHara);

setX(koopauHara);

setLineWidth( To:x-
IIMHA JIMHHAH );

setRotation(yron mno-
BOpOTa B pajiiaHax)

Kiacc Shape,
MOAKIIACCHI
ShapeLine u ip.;
aneMeHT JInHus
U TIp.

VYcraHoBKa 11BeTa
3aJMBKHU (OoHA

curve.setFillColor (new
Color(0,255,0));

- 3JIEMEHT CUrve 3aKpacuTh
LIBETOM 3eJICHbBII

VYcraHoBKa 11BeTa
00BeKTa, €CIIN OH
OJTHOPOJICH

Linel.setColor (new
Color(255,0,0));

YcTaHoBka KOHIIA
o0bekTa 110 ocu Y

VYcTaHoBka KOHIIA
00BeKTa 110 ocu X

YcranoBka
HadyaJIbHOU KOOP-
IUHATBI 00BEKTA
mo ocu Y

YcranoBka
HadyaJIbHOU KOOP-
IUHATBI 00BEKTA
mo ocu X

Y cTaHOBUTH TOJN-
HIMHY JIMHUW WIH
BHEIITHETO KOHTYpPa
00BeKTa

Y CTaHOBUTH yTOJI
MOBOPOTA B pajia-
Hax

setLineColor (uBer );

setRadiusX(3nauenue
pamuyca 1o ocu X)

setRadiusY (3Hauenue
paaunyca 1o ocu Y)

setRadius(3nauenue
paanyca)

spectrumColor ( mienoe
YHCII0, 3HAUCHHUE
CMEIICHUS IO IBETO-

BOMY CIIEKTpY )

Kiacc Shape,
TTO/IKJIACCHI
ShapeOval u ip.;
snemeHT OBan
U 1p.

VY cTaHOBUTE LIBET
JIMHUU WA KOHTY-
pa o0beKTa

Y CTaHOBUTH «TO-
PU30HTAIIBHBIIN
paguyc oBaja

VYcraHOBUTE «BEp-
TUKAJIbHBII» paau-
ycC oBajia

YcraHoBuUTH paju-
yC Kpyra

BosBparmiaer 1Ber B
COOTBETCTBHH CO
CIEKTPOM, yKa3aH-
HBIM LI CJIBIM YHC-
JIOM U C 33/IaHHBIM
nepuoioM (cme-
IICHUEM I10 IIBETO-

Polilinel.spectrumColor(1,10

)

JlacT KpacHbIi 1IBET: *
(mpuMep MpH CO3TaHUH TI0-
JWJTHHAN B TIPOEKTE
«Obtaining Nice Colors», B
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BOMY CIIEKTPY) Anylogic 6 3amyckaercs ye-
pe3 meHto Cripas-
ka—>HauanbHas crpanu-
na—IIpumepst moje-
nei—O0yyarone MoJjie-

mu—IIpe3enranus)
getFillColor( ) [TonyuuTs uBEeT
3aJIMBKH
add( ma3zBanme sk3eM- | Dnement llpe- Jlo6aBUTh Ha K-
wsipa ); 3EHTaIHS 3eMILISIP KOHTEH-

HEPHOT'O TUIA yKa-
3aHHBIA B CKOOKax
IK3EMILISP APYTO-
ro Kjacca (HampHu-
Mep, Ha TIPe3CHTa-
LU0 100AaBISIOT
JIMHMIO, OBAJ U IIp.)

IIporpamMmmHoe co31aHue 3JIeMEeHTOB MPe3eHTAIIMH B Mpolecce padoTbl MOAETH
3anycTuTte npoekT Mmoaenu «IIporpaMMmHoe pucoBaHue JTUHUI.
Paz6epem Gosiee moapoOHO KO MOJICIIH:
int 1,x0,y0,x1,y1;
x0=x1=y0=y1=200;
for (i=1;i<=60;i++)
{
ShapeLine line = new ShapeLine();
line.setColor( dodgerBlue );
line.setLineWidth( 4 );
x0=x1; y0=y1;
line.setX( x0 );
line.setY(y0 );
x 1=(int)(x0+i*5*sin(i));
y1=(int)(y0+i*5*cos(1));
line.setEndX( x1);
line.setEndY( y1 );
presentation.add( line );
}
x0=x1=y0=y1=200; — otHOBpEMEHHOE MPUCBOCHNE 3HAYCHUS HECKOJIHKUM ITEPEMEHHBIM;
ShapeLine line = new ShapeLine(); — co3nanue sx3eMIusapa ¢ uMeHeM line;
line.setColor( dodgerBlue ); — ycranoBuTh 11BeT unuu B dodgerBlue;

presentation.add( line ); — 0ToOpa3uTh BU3YyalbHO HA MPE3EHTAIIUHU IK3eMIUTSIp line ¢ Ha3HaueH-
HBIMU CBOICTBaMHU.
3aganue 3. BapuanT 1: Ha ocHOBe npuMepa pa3MHOXKUTH TPOrPaMMHO CO3JaHHBIA O0OBEKT
(JTMHUMS, OBaJ, MOMUIMHUS | TIp.) 10 mapaboe.
3ananue 3. Bapuant 2: Ha ocHOBe mpumepa pa3MHOKUTh OOBEKT (JIMHUS, OBaJ, MTOJWIHHUS 1
p.) 1O KpPyTy.
3ananuem3. Bapuant 3: Ha ocHOBe mpumepa pa3MHOKUTh OOBEKT (JIUHUS, OB, MOJHITHHUS U
Tp.) IO CHHYCOUJIE.
3aganue 3. Bapuant 4: Ha ocHOBe mpuMepa pa3MHOXKHUTH O0BEKT (JIMHUS, OBAJI, MOJTHINHUS 1
Ip.) TO SKCIIOHEHTE.

IIporpaMmHublii 00X0/1 3JIEMEHTOB NPe3eHTANNHU
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3anycture npumep padotel Mogenu «Find All Red Circles» (B Anylogic 6 3amyckaeTcst uepes
meHto CripaBka—Hauanbnas crpanuma—IIpumepsr moaeneii—O0yuaromie Moe-
mu—IIpe3eHTanus uin U3 manku ¢ 1a00paTopHOil padoThI).
Pucynok 6 — I[Ipumep roroBoro mpoekta AnylLogic mo mporpaMMHOMY 00XO/Ty 3JIEMEHTOB TIpe-
3eHTaIuu (KOJ MpH 3aITyCKe)
Paz6epem Gosiee moapoOHO KO MOJIEIH:
for( int i=0; i<="" p="">
Object o = presentation.get(i);
if( o instanceof ShapeOval ) {
ShapeOval oval = (ShapeOval)o;
if( oval.getFillColor() ==red )
redCircles.add( oval );

b
}

presentation.size() — MeTox size() BO3BpAIIAET KOJUIESCTBO IK3EMILISIPOB, PACIIOJIOKCHHBIX B
00beKTe KoHTelHepHoro Tuna [Ipe3eHrarus.

presentation.get(i) — meton get(naeHTruUKaTop) BO3BpaIIaeT KOHKPETHBIN IK3EMILISAP M0 YHU-
KaJbHOMY WJICHTH(PHUKATOPY (IIPHU MOMEIICHUH SK3eMILISpa Ha MIPE3CHTAIMIO, UM IIPUCBAMBACTCS
YHHUKQJIbHBINA HICHTH(HUKATOP KaK yKa3aTeiab B MACCHBE).

Object o = presentation.get(i); - B JaHHOW CTPOKE CO3AAETCS HK3EMILISP C HA3BaHHEM «O» Ha Oa-
3e kiracca Object 1 accOUUPYETCS C 1-M IK3EMILIIPOM, PACIIONIOKCHHOM Ha IMPE3CHTAIUH.

(o instanceof ShapeOval) — instanceof onpezenser npuHAIEKHOCTD KJIACCY, B JAHHOM CIIy4ae
IpOBEpKa MPUHAMISHKHUT JI «o» Kinaccy ShapeOval. Bo3Bparmiaer nuctuHy, eciu MpHHAIIICHKHT,
WHaue BO3BPAIIACT JIOKb.

ShapeOval oval = (ShapeOval)o; — co3mars sx3emuisap oval Ha 6a3e kinacca ShapeOval u npu-
CBOUTH €My JIaHHBIC TEKYIIIEr0 IK3EMILIIPa «0» MpHUBEICHHOTO K TUIty ShapeOval.
redCircles.add( oval ) - meTon add(3k3eMIUIsIp) B TAHHOM ClTydae B KOJIICKIIUIO C UMEHEM
redCircles mo3BossieT 100aBUTh TaHHBIE TeKyIlero sk3emiusipa oval. Komnekius redCircles 6b1-
Ja co3ziaHa ¢ TuIom aaemeHToB ShapeOval.

Pazbepem Oornee moagpoOHO KOA KHOMKH «+»:

for( ShapeOval circle : redCircles ) {

circle.setRadiusX( circle.getRadiusX() * 1.1 );

circle.setRadiusY( circle.getRadiusY() * 1.1);

}

for ( ShapeOval circle : redCircles ) — cnoco6 co3aanus UKIAa ¢ 00XOA0M IO BCEM dJIEMEHTaM
KOJIJIEKIIMH, B IaHHOM cllyyae 00xo/] 31eMeHToB Kosuiekiuu redCircles ¢ momenieHneM JaHHbIX
TEKYIIEro JIEeMEHTa B IEpEMEHHYIO circle.

Pucynox 8 — IIpumep aiis peanusannu Kajieiaockona mim geiepBepka (Ko MpH 3aIycke)
OOpartuTe BHUMaHMe, YTO NpU co3aaHuu AByX koyekuuii Red u Blue B ux cBoiictse Tum ane-
MEHTOB YCTaHOBJIEHO 3HaueHue ShapeLine.

Pucynok 9 - [Ipumep a1 peanuzanuu Kajeigockona uinu ¢eiiepsepka (Koa MpH HACTYINIEHUU

COOBITHS)

3ananue 4. Bapuanr 1: cienaTte ABa Kpyra 0BaJoB BOKPYT CYIIECTBYIOIIMX JIUHUM, 3aCTaBUTh
UX KPYTUTHCS B TPOTUBOMOJIOKHBIX HAPABICHUSAX C PA3HBIMU CKOPOCTSIMH.
3ananue 4. BapuaHr 2: cienaTe Kpyr OBaJIOB BOKPYT CYIIECTBYIOIINX JIUHUMN, 3aCTaBUTh €TI0
KPYTUTHCA U KPYTH C YETHBIM yKa3aTeJieM Ha HUX — CTAHOBUTHCS BUAMMBIMU/ HE BUIUMBIMH.
3ananue 4. Bapuanr 3:
3ananue 4. Bapuanr 4:
HWupa 3apanue:
JIBuKeHre MalIiHbl IO TopaMm (10 CHHYCOU/IE).
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Pa3MHOXUTH MalIMHBI U TOPHI (MTOJUITUHUH ), TAKXKE PEaNTn30BaTh IBUKEHHE KaKI0M MalTMHbI
110 CBOMM TOpaM.

JlabopaTopnasi paGora Ne 2

Pa3zpaboTka Mojieneit Ha OCHOBE AMarpaMM COCTOSIHUH (cTerTuapThl) B AnyLogic 6
ey padoThl: HAYYUTHCS ONMUCHIBATH U3y4YaeMbI€ MIPOIECCHl U OOBEKTHI Yepe3 AUarpaMmbl CO-
CTOSTHU.

PaccMoTpuM nopsiiok OCTPOEHUST MOJENIN HAa U3BECTHOM IIPUMEPE NMOATOTOBKH K JK3a-
MEHY.

IMocTtanoBka 3agaun: Heo0XoanMo npencTaBuTh MpoIece NOArOTOBKU K IK3aMEHY, B
KOTOPOM HY>KHO BbIy4HTbh 17 TeM. CpeHee BpeMs Ha POYTEHHUE OJIHOM TeMy KoJieOeTcs B
nuarnaszone oT 30 1o 40 muH. [/lanee Mo maMsaTH BOCIPOU3BOIUTCS T€Ma, €CJIM MaTepuai 3a0biBa-
eTcsi (AMUTUPOBATH ATOT MPOIIECC C TOMOIIbIO CTy4YallHOM BETMYMHBI TaK YTO, IPH CTEIIEHU BOC-
IIPOM3BEIECHNUS BbIyYEHHOIO MeHblIe yeM Ha 20%, Hy>KHO IIepeduTaTh MaTepral MOJIHOCThIO,
eciu ot 20 10 50 %, To mpounTaTh MOJIOBUHY Marepuania, eciau ot 50 1o 80%, To npounTaTh
TPETh, MHAUE NIEPEUTH K cienytomiei Teme). Tak moBTopsieTcs mpolece, oka He Oy IyT OCBOEHBI
17 Tem.

ITopsinok BHINOJIHEHUS:

Coznats HOBYIO Moziesib B Anylogic ¢ Hy.

Jlo6aBUM B IPOEKT TPU MPOCTHIX MEPEMEHHBIX JJIs1 XPAaHEHUS] BPEMEHU NOJTOTOBKHU K IK-
3aMeHY, KOJTMYeCTBa OCBOCHHBIX TEM M BPEMEHHOT'O XpaHEHHUs MPOIEHTa 3alIOMHEHHOT0 MaTe-
purana TeKyIeu TeMBI.

Tabnuma 1 — HacTtpoiika cBOiCcTB

HasBanmue 31eMenTa (ycra- CBoiicTBO 3HaueHnmne
HABJIMBAETCS B CBOMCTBE
HUmsa coOTBeTCTBYIOLIETO
3JIEMEHTA)
Bpemsi_noarorosku (npocras | OtoOpaxarthb OTMETHUTD TrajouKou
nepeMeHHas ) UMt
HauansHoe 0
3HAYECHHE
Tun int
[IpoueHT 3anmOMHEHHOTO Otobpaxath OTMEeTUTD TaTOYKOH
(mpocTast mepeMeHHast) ums
HauansHoe 0
3HAYECHHE
Tun int
KonnyectBo m3yuenHsix TeMm | OToOpaxarb OTMETUTD rajouKon
(mpocTas nepeMeHHas) uMs
Hauansnoe 0
3HaYECHHE
Tun int

JloGaBUM 2IIeMEHTHI JUarpaMMbl COCTOSTHUHM, COSMHSISI UX MEXIY CO00H, Kak OKa3aHO
Ha PUCYHKE.
Tabnuia 2 — HacTtpoiika cBOWCTB

Ha3Banmue 3j1emeHTa (yCTAHAB- Caoii- 3HauyeHue
JuBaercs B cBoiictBe Mmsa cooT- CTBO
BETCTBYIOLIIEI0 3JIEMEHTA)
Havano paboTtsi Oto0pa- | OTMETHUTH raIOYKOM
(Ha4asmo muarpamMMbl COCTOSTHUM) | JKaTh
uMs
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N3ydyeHue Tembl

OTtobpa-

OTMETUTE TaJIOUKOU

(cocrosinue) KaThb
UM
Heii- Bpems_noaroroBku=Bpemsi noaroroBku +
CTBUE uniform_discr(30, 40)
IIPY BbI-
XoJe
nepe- Otobpa- | OTMETHUTPH rajJouKoOu
XO0J_K_TIPOBEPKE YCBOEHHOI'O Ma | )KaTb
Tepuaia UM
(mepexon) [Ipouc- | [lo Taitmayty
XOJUT
Ilo raii- | 4
MayTy
nepe- Oto0pa- | OTMETUTDH ranovKou
XO0J_K TOJHOMY IIOBTOpPY TEMBI | JKaTh
(mepexoxn) uMs
IIpowuc- [Ipu BeIIOJIHEHUU YCIOBUS
XOJUT
YcnoBue | mpoueHT 3anoMHEHHOro<20
BeTBJIeHHE | Heii- npoueHT 3anoMHeHHoro=uniform_discr(10,
(BeTBJICHUE) CTBHUE 100)
nepexonl Oto0pa- | OTMETHUTDH raJo4YKOM
(nepexon) KaTb
uMs
[Ipowuc- [Ipu BEIIOJIHEHNH YCIOBUSA
XOJUT
VYcnoBue | mporeHT 3anoMHeHHOTo>=20 & mpo-
LEHT 3allOMHEHHOro<50
nepexon2 Oto0pa- | OTMETUTDH rajo4Kou
(mepexon) KaThb
uMms
ITpowuc- [Ipu BBINOJIHEHUH YCIIOBUS
XOJUT
VYcnoBue | MpouEHT 3anoOMHEHHOro>=50 & mpo-
LIEHT 3allOMHEHHOro<80
nepexon3 Oto0pa- | OTMETUTDH rajo4Kou
(mepexon) KaTh
uMms
IIpowuc- [Ipu BBINIOJIHEHUH YCIIOBUS
XOJUT
ITo
yMoJT4a-
HUIO
[ToBTOp IMOJIOBUHBI TEMBI Oto0pa- | OTMETHUTDH raouKoM
(coObITHE) KaTh
uMms
Hen- Bpems_noaroroBku=BpeMs_1oaroroBku +
CTBHUE uniform_discr(30, 40)/2
IIPU BbI-
XoJe
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[ToBTOop Tpetu Ttemsl (coObiTHe) | OTOOpa- | OTMETUTH rajJOuKOM
KaTb
UMt
Heii- Bpems_noaroroBku=Bpemsi noaroroBku +
CTBUE uniform_discr(30, 40)/3
IIPY BbI-
Xoze
BETBIICHHE2 Heii- KOJIMJe-
(BeTBIIEHUE) CTBUE CTBO_HM3YYEHHBIX TEM=KOJIMYECTBO H3YUYECHHBI
X TeM+1
Mepexo]_K_CIHEAYIOLIEH TeMe Oto0pa- | OTMETHTH raIOYKOMA
(mepexon) KaThb
uMms
[Ipowuc- [To TaitmayTy
XOJUT
Ilo Taini- | 2
MayTy
nepexosa_k_cneaytomeil temel | Otobpa- | OTMETUTH rano4yKon
(nepexon) KaTb
UMt
[Ipowuc- [To Tantmayty
XOIMT
[To Taii- | 1.3
MayTy
nepexosa_k_cieaytomeil teme2 | Otobpa- | OTMETUTH ranouyKkon
(mepexoxn) KaTb
UMt
[Ipowuc- [Ipu BBIOJIHEHUH YCIOBUS
XOJUT
YcnoBue | KOJMYECTBO M3Y4YeHHBIX TeM<17
nepexon4 Otob6pa- | OTMETUTH raJIouKoi
(mepexon) KaTb
UMt
[Ipowuc- [Ipu BBINOJIHEHUH YCIOBUS
XOJUT
ITo
yMoOJI4a-
HUIO
Heit- MpoIeHT 3anomMHeHHOTro=100
CTBHE
KOHEI[_TEMBI H3Y4YEHbI Oto0pa- | OTMETHUTDH raouKoM
(KOHEUHOE COCTOSHUE) KaTb
uMst

3aganue. CozfaiiTe o onucaHuio Mozenb. [Ipoananu3upyiite nelcTBUsA, KOTOPBIE yCTaHOBIIE-
HbI y 2neMeHTOB CocTostHUSA U [lepexoasl, COOTHECUTE UX C MOCTAHOBKOM 3a/1a4H.

33}13HI/IC. 3aHy0TI/ITe MOZCIIb Ha UCITOJIHCHHUEC, TPOBCPHTC pa60Ty. OI_IeHI/ITC 3a HCCKOJIBKO 3a-

ITyCKOB MOJ€JIN, CKOJIBKO B CPEAHEM CTYJACHT 6y21€T TPAaTUTh BPpEMCHHU Ha IMMOATOTOBKY 3K3aMCHBI

n3 17 tem.

3aganue. 3MeHHTE IPOEKT MOJIENH TaK, YTOOBI BpeMsl, 3aTpaunBaeMoe Ha U3y4eHUE TeMbI Obl-

70 B quana3one oT 40 1o 60 MuH. BBIMOIHUTE HECKOJIBKO 3aIyCKOB HOBOT'O BapHaHTa MOJICIH.
CpaBauTe 0o0111€€ cpeHee BpeMs MTOATOTOBKH € pe3yIbTaTaMu PaboThl HCXOHOU MOJIEIIH.

34




3ananue. VI3MeHUTE MPOEKT MOICNIN TaK, 4TOOBI HA M3ydeHUH Ob10 10 TeM. BeimonauTe He-
CKOJIBKO 3aITyCKOB HOBOTO BapraHTa Mojienu. CpaBHHTE 0011ee cpeiHee BpeMsI TIOJITOTOBKHU C
pe3yiabTaTaMu PaboThl HCXOAHOW MOJICIIH.
3aganue. VI3MeHUTE TIPOSKT MOJIENIH TaK, YTOOBI MEPEX0]] K U3yUCHHUIO CIICIYIONICH TEMBI ITOCIIe
MOBTOPA MOJIOBUHBI MaTepHaja MPOUCXOINI C IIOBTOPHOM MPOBEPKON YCBOCHHS MaTepHaa o
TEM € YCIOBUSAM, YTO U MPHU MIEPBOM BETBICHUU. BHITIOIIHUTE HECKOJIBKO 3aITyCKOB HOBOTO Ba-
puanTa mojaenu. CpaBHHTE 0011Iee CpeaHee BpeMs TOATOTOBKH € Pe3yJIbTaTaMHi padOThl UCXO/I-
HOM MOJCIH.

Busyanu3anus xo1a nNoAroTOBKH B H3y4aeMoOl MoaeIn

AHamu3upys paboTy MOJIENH MOHATHO, YTO HET JOCTATOYHOW HATISITHOCTH B TIPOIECCE
MOATOTOBKHU TeM. JKeaTeIbHO BUIETh XO/1 IMOATOTOBKH, 8 UMEHHO, KaK 4acTO MPOUCXOIUT BO3-
BpaT Ha MOBTOpeHUE TeM. JlJist 3TOT0 UCIOJIb3yEM JIEMEHT MaHeu HHCTPYMEHTOB (ITaJIUuTpPhl)
Crarucruka.

Pacnionoxxum B mpoekte mojenu 3neMeHT BpeMennasi uBeroBasi amarpamma u Hadop
JAHHBIX.

VYcraHoBuM cBOMCTBA coryiacHo Tabnuie 3. Takxke, oOpaTuTe BHUMaHuUe, 4TO Oy/IeT U3-
MEHEHO OJIHO CBOMCTBO okHa Main (ki1acca akTHBHOTO 00bEKTa), a Takke cBoiicTBa CoObITHIA
JIMarpaMMbl COCTOSIHUH.

Tabnuma 3 — HacTtpoiika cBOWCTB

HasBanmue 3y1eMeH- CBoiicTBO 3Hauenune
Ta (yCTAaHABJIMBA-
eTcsl B CBOMCTBE
Hmsn coOTBETCTBY-
H01Ero 3JIEMEeHTA)
chart TpuKapl Ha)KaTh KHOIIKY
(BpeMeHHas 1BeToBas 1ua- | «/lo0aBUTH IBETOBOE COOT-
rpamma) BeTCcTBHE». B KamaoM u3 10-
0aBJICHHBIX COOTBETCTBMI
YCTAaHOBHUTBH Iapbl 3Ha4e-
HM:
L[BeTOBOE COOTBETCTBUE deepSkyBlue (romy6oit)
Beipaxxenue value==M3yuenue Tembl
I[BeTOBOE COOTBETCTBUE yellow (kenThlii)
Beipakenue value==I10BTOp MOJOBUHBI TEMBI
I[BeTOBOE COOTBETCTBUE red (kpacHbIi)
Beipakenue value==IloBTOp TpeTu TeMsl
OcunoBuble—Bpemennoii aua- | 1000
1a30H
OcuoBHbie —>O0HOBISTH aB- | |
TOMAaTHYECKU
[Tepuon
StatechartStateDS | OcHOBHBIE Havano paGoTsi.
(HabOp JaHHBIX) —3nauenue no | getActive
ocn Y SimpleState()
OcHoBHbIE 1
—>OO0HOBTATH
aBTOMAaTUYECKU
[Tepuon
Tabnuua 4 — Hactpoiika CBOWMCTB paHee CO3aHHBIX 3JIEMEHTOB
Ha3sBanmue 31eMeHTa CBoiicTBO 3HaueHune

(ycTaHaBJIMBaeTCsl B
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cBoiictBe Uma cooTBeT-
CTBYHIIET0 3JIEMEHTA)

Main

(KJ1acc aKTUBHOTO)

OcHOBHBIE
—/JleiicTBue
IIPH 3aITyCKe

chart.addDataSet( StatechartStateDS );

N3yueHue Tembl

[enictBue npu

StatechartStateDS.add( time(), U3yueHue Temsr )

(cocrosiHue) BXOJIC
[ToBrop monoBuHbl Temsl | lelictBue mpu | StatechartStateDS.add( time(), ITo-
(cobbITHE) BXOJIC BTOP IIOJOBHUHBI TEMHI );
[ToBrop tpetn_tembl | JeiictBue mpu | StatechartStateDS.add( time(), ITo-
(cobwITHE) BXOJIC BTOP TPETH TEMHI );

Jis oGsieryeHust MIOHMMaeMOCTH JUarpaMMbl HEOOXOAUMO OTOOPa3UTh KaKue LBeTa Ka-
KM€ COCTOSIHUS OTpakaroT. [l 3TOro noj guarpaMMoi B psii pacrioyioxKUTE 3 MPSMOYTOJIbHUKA
U 3 METKH CO CIIEIYIOLMMH CBOMCTBAMH, ONIMCAHHBIMU B TaOJIMIE 5, ¥ IOKa3aHHBIMU Ha PUCYH-

Ke 8.

Tabnuua 5 — Hactpolika CBOWCTB paHee CO3AaHHBIX 3JIEMEHTOB Ul IPOEKTa Ha PUCYHKE 8

Ha3sBanmue 3/1eMeH-
Ta (yCTAaHABJIMBA-
eTCH B CBOMCTBE
Hmsn cooTBETCTBY-
H01Ero 3JIEMEHTA)

CBoiicTBO

3Hauenue

Rectanglel IIBeT 3anuBKH deepSkyBlue
(IpsSIMOYTOJIBHUK)
Textl Tekct N3yuenue Tembl
(Tekcr)
Rectangle2 LBeT 3anuBKH yellow
(IpsSIMOYTOJIBHUK)
Text2 Teker IToBTOp MOJIOBUHBI TEMBI
(Tekcr)
Rectangle3 IIBeT 3anuBKH red
(IpsIMOYTOJIBHUK)S
Text3 Tekcr [ToBTOp TpETH TEMBI
(Tekcr)

3aganue. M3MeHunTe no onucanuio Mojenb. [lpoananusupyiite aecTBUsI, KOTOPBHIE YCTAHOBJIE-
HbI y 25ieMeHTOB Bpemennasi imarpamma 1 Hadop naHHbIX, 00patuTe BHUMaHHE Ha TO, KaK
CBSI3aHbI 2JIEMEHTH! JlnarpaMMbl COCTOSIHMH C YKa3aHHBIMH 3JIEMEHTAMHU.

3ananme. 3anmycTuTe MO/IEb HA HCIIOJIHEHHE, IPoBephTe padoTy. OueHure paboTy AUMarpaMmBbl.
Monuduuupyiite 3HaueHus TaiiMayToB y 31emMeHTOB [lepexoa_k_cuaenyromeii_teme, Ilepe-
xon_k_caenywomei_temel u Ilepexon_k_mposepke_ycBoeHHOro_marepuaia. [Iposepsre,
KaK 0TOOpa3ATcs 9TH U3MEHEHUs Ha guarpamme. [logymaiite, mouemy?

IMocTtanoBka 3agaum 2: Co3/1aTh KOHEUHBIM aBTOMAT, KOTOPBIM Obl BKJIFOYAJ/OTKIIIOYAI OJMH U3
4-X CUTHaJbHBIX KPYTOB C 33JJaHHBIM 3HaYEHHEM BEPOSITHOCTH U C 3aJJaHHBIM yCIIOBHEM OCTa-
HOBKH pa0boThI, Korjia OyJ1eT BBIIOIHEHO 5 MepeKIIOUeHUH.

Ta6mmia 6 — Hactpoiika cBOWCTB 100aBIsIEMBIX 2JIEMEHTOB

Ha3Banue 31emeH-
Ta (yCTAaHABJIMBA-
eTCs B CBOMCTBE
Hmsa cooTBETCTBY-
HOLIEro 3J1eMEeHTA)

CBoilicTBO

3HaueHue

Oval
(oBai)

Nwms Oval
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Ovall Nwms Ovall
(oBa)
Oval2 Nms Oval2
(oBau)
Oval3 Nwms Oval3
(oBai)
Stop Tun int
(mpoctas nepemeH- | HauanbHoe 3Ha- | 0
Hasl) YEHHUE
Button Mertka 3anyck
(kHOTIKA) JeiicTBue Stop=0;
statechart1 .start();
statechart1 OTtoOpaxkath OTMETHUTD TaJIOUuKON
(Hayayo 1UarpaMMbl | UMsI
COCTOSIHHN)
Hauaro OTtoOpaxkath OTMETHTD TaJIOUYKOU
(cocrostHuE) AMSI
JleiicTBre pu oval.setFillColor(new Color(0,255,0));
BXOJIC ovall.setFillColor(new Color(0,255,0));
oval2.setFillColor(new Color(0,255,0));
oval3.setFillColor(new Color(0,255,0));
oval.setVisible(true);
ovall.setVisible(true);
oval2.setVisible(true);
oval3.setVisible(true);
nl OTtobpaxars OTMeTUTD rajlouKkon
(mepexom) AMSI
[Ipoucxomut 1o TaiimayTty
ITo Taitmayty 1
BeTBJIEHHUE | Nwms BeTBJIEHUE |
(BeTBIICHUE)
n2 OTto0paxkaTh OTMeTUTh rajlouKkon
(mepexom) uMms
Ycnosue randomTrue(0.3)
113 OtobpaxaTh OTMETUTD TaTOYKOU
(mepexon) uMms
Ycnosue randomTrue(0.5)
114 OTtoOpaxkath OTMeTUTh ranoykon
(nepexon) uMms
Ycaosue randomTrue(0.8)
I15 OtobpaxaTh OTMETUTD TATOYKON
(mepexom) UMsI
[To ymon4yanuto
Kpyrl OTto0paxaTh OTMeTUTh ranoykon
(cocTosiHUE) AMs
JlelicTBue npu oval.setFillColor(new Color(255,0,0));
BXOJIe
Kpyr2 OTto0paxaTh OTMeTUTh ranoykon
(cocTosiHUE) AMs

JeiicTBue npu
BXOJE

Ovall .setFillColor(new Color(255,0,0));
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Kpyr3 OtobpaxaTh OTMETUTh rajgouKoit
(cocTosiHME) uMs
JleiicTBre pu Oval2.setFillColor(new Color(255,0,0));
BXOJI€
Kpyr4 OTtobOpaxars OTMeTUTD rajlouKkon
(cocrostHue) M
JleiicTBre pu Oval3.setFillColor(new Color(255,0,0));
BXOJI€
I16 OTtoOpaxkath OTMETHUTD TaIOUuKON
(mepexom) M
[Ipoucxogur 1o Taiimayty
ITo TaiimayTy 0.1
Jencrteue Stop=Stop+1
17 OTtoOpaxkath OTMETHUTD TaIOUuKOU
(mepexom) AMSI
[Ipoucxomur 1o TaiimayTty
[To TaiimayTty 0.1
JeiictBue Stop=Stop+1
18 OTto0paxkath OTMeTUTh ranoykon
(nepexon) uMms
IIpoucxogut ITo TaiimayTy
[To TaiimayTty 0.1
JeiictBue Stop=Stop+1
119 OTto0paxkath OTMeTUTh ranoykon
(nepexon) uMms
IIpoucxoaut ITo TalimayTty
[1o TaiimayTy 0.1
JleiicTBue Stop=Stop+1
I110 OtobpaxaTh OTMETUTD TaTOYKOU
(mepexon) uMms
ITo ymMom4anuio
BETBJICHHE2 Nwms BETBJICHHE2
(BeTBIICHUE)
I111 OTto0paxath OTMeTUTD rajiouKkon
(mepexonm) uMms
Ycnosue Stop==5
Komnen OTtob6paxars OTMETHUTD rajlouKon
(KOHEYHOE COCTOSA- | UMs
HUeE)

3aganue: MoauduuupoBars npumep:

1. 106GaBUTH IHCTOTPAMMY C YETHIPHMsI CTOJIOLAMH, KaXKAbII U3 KOTOPBIX OyJeT HaKaIuIu-
BaTh CTATUCTUKY I10 UCXOJaM pabOThI TUarpaMMbl (HarpuMep, MepBbIi cTonber Oyaer
MOKa3bIBaTh CKOJBKO pa3 paboTa 3aKOHYMIIACh OKpAIIMBaHUEM B KpacHBI 1-ro Kpyra).

2. 3anyctuts momens 100 pa3, mpoaHaIM3UPOBATh PE3yJIbTaT CTATUCTUKH.

3. TIpoBapbupoBaTh MapaMeTphl MePexo10B (B CBOWCTBAX mapamMeTp Y CIoBUE) K O0KaM
Kpyrl...Kpyr4 tak, 4To0bl J0OUTHCSI pPABHOMEPHOTO paCHpeeIeHNs CTATUCTUKH.

Ipuiaoxenne A
ITopAaoK BBINOJHEHHUS 1efiCTBUH 3J1EMEHTOB JUATPAMMBI COCTOSIHUM
OdeHb BaKHO TOYHO 3HATh, B KAKOM UMEHHO MOPSIKE BBITOJIHAIOTCS I€UCTBUS JIEMEHTOB Jlna-
rpaMMbl COCTOSIHUM. J{J1s 5TOro MBI IpeyiaraeM Bam u3yduTh PUBEIECHHBINA HUXKE AIITOPUTM.
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[Tpu cpabaTeiBaHNM ITEPEXOAA BBHIOIHAIOTCA CeyIONINe NeHCTBUS (B YKa3aHHOM HOPSIKE):

1. JleicTBus pHU BBIXOJE U3 COCTOSIHUS, HAUMHASA C TEKYLIEro MPOCTOr0 COCTOSIHUS, U
Jlajbllle BBEPX 110 UEPAPXUU COCTOSHHM, 3aKaHUYMBASI TEM CII0KHBIM COCTOSIHUEM, Ha
YPOBHE HEPAPXUU KOTOPOT'O U IEPENACTCs yIIPABICHUE.

2. JelictBue nepexona.

3. /JlelicTBus npu BXOJIE€ B COCTOSIHME, HAUMHAS CO CJI0KHOTO COCTOSIHUSI, KOTOPOE MOJIy4aeT
yIpaBJI€HUE, U JajblIe, BHU3 [0 UEPAPXUU COCTOSHUM, BIUIOTH 10 IPOCTOIO COCTOSTHUS
WJIM TICEBJOCOCTOSIHUSA, B KOTOPOE MEepENAcTCs YIIPaBICHUE.

4. Ecnu ynpapiieHue nepeaaeTcs B ICEBIOCOCTOSHUE, TO BBINOJIHAETCSA KO JEHCTBUS M1CEB-
JIOCOCTOSIHHUS, a 3aTE€M YIIPaBJICHUE HEMEUICHHO NIEPEAAETCS IPYTOMY COCTOSHUIO, U
ONMCAHHBII BBIILIE AITOPUTM BBINOJIHAETCA CHAavyaa.

JIeHCTBUSA COCTOSTHUM U IIEPEXOA0B BBIIOIHAIOTCS 3a HYJIEBOE MOZEIIbHOE BpeMs. [loaTomy oHM
HE MOTYT COJIepKaTh CUHXPOHU3ALMOHHBIX Ollepaluii U Oolepaunii 3aIepKKHU U HE MOTYT BbI3bI-
BaTb METO/Ibl, IBHO WJIM HESIBHO COZEPKALLME TAKUE ONEPaLUH.

IIpumep

[Tpenmonoxum, 4ro coctostHre N sBISETCS TEKYILUM IPOCTHIM COCTOSIHUEM, U CpadaThIBaeT Ie-
pexon T1. Torga aeiicTBUS BBITONHSIIOTCA B CIEAYIOIIEM MOPSAIKE:

1. JleiicTBue mpH BBIXO/E U3 COCTOSIHUS N

2. JleiicTBUE IIpHU BBIXOAE U3 COCTOSAHUS M

3. [eiictBue nepexona T1

4. JleHicTBHE COCTOSHUS BETBICHHS

3arem, B 3aBUCUMOCTH OT JIOTIOJIHUTEIFHBIX YCIOBHIA NIEPEX0/10B, OyeT BeIOpan nepexox T2
wiu T3. Ecnu Gynet BeiOpan nepexon T2, To BEINOTHATCS CIEAYIONINE AeHCTBU:

5. [eiictBue nepexona T2

6. /[lelicTBue ykazaTens HauaabHOTO cocTosiHusA 1 (melcTBUS pH BXOJE U BBIXOJIE U3 CO-
cTOssHUS L HE BBINOJIHAIOTCA, TOCKOJIBKY YIIPaBJIEHHUE OCTAETCSl B 3TOM COCTOSIHUM)

7. JelicTBue nipu BXoje B cocTossHue M

8. JlelicTBue yka3aressi HAYAJIBHOTO COCTOsTHUS 12

9. /[enicTBue npu BXoae B cocTossHUE N

Ecnu BeiOupaercs nepexoa T3, TO BHIIOIHAIOTCA CIIEyIOIINE JEHCTBUS:

10. JleiicTBue mpH BBIXOJE U3 COCTOSIHUS L

11. JlefictBue npu Beixoae u3 cocrosinus K (neficTBust coctostHust V He BBIOIHSIOTCS)

12. JleiictBue nepexona T3

13. JleiicTBue pH BXOJI€ B COCTOSIHUE S

14. JlefictBue npu Bxoae B cocTossHue P

15. JleiicTBHE COCTOSTHUSI-BETBIICHUS

16. JleiicTBue pH BBIXOAE U3 COCTOSAHMS P

17. HeiictBue nepexona T4 (IOMOTHUTENBHOE YCIOBUE TIEPEX0/1a JOHKHO OBITH paBHO true,
MOCKOJIBKY 3TO €IMHCTBEHHBIN BBIXOJ] U3 BETBJICHUS)

18. JleiicTBue mpu BXojie B cocTostHIE

19. JleiicTBue ykazaresns HadyalnbHOro cocTosiHug 13

20. [eiicTBue npu BXojie B cocTosiHuEe R

JlabGoparopHnas padora Ne 3
Pa3paboTtka Mmozeneit nuHnamuveckux cucteMm B AnyLogic 6
eab padoThl: HAYYUTHCS ONMKUCHIBATh U3y4YaeMble MPOLIECCHl TUHAMUYECKUX CUCTEM.
IIpunoGperaembie HABbIKH:
Mogaeb cuCTEMBI € YIIPaBJICHUEM

[To3nakombTeCh ¢ paboToi Mozenu, onucanHoi B kHuUre [Kapnosa FO. nmurtanuonHoe
MoJielrpoBaHue cucteM. Beenenue B mogenuposanue ¢ AnyLogic 5] u pacnonoxeHHOH B nan-
Ke ¢ Ha3BaHueM ¢aitna ControlSystem.alp.
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PaccMmoTpuM B KauecTBe pUMepa KJIACCUYECKYIO JUHAMUYECKYIO CUCTEMY, COCTOSIIYIO
U3 JIByX CBS3aHHBIX [1OICUCTEM: OOBEKTA YIIPABICHUS U PETYIIATOPA.
Pucynok — CTpyKkTypa cuCTeMbl peryaIupoBaHMsl

[Tycts 06vekmom ynpasnenus siBisieTcst 00iep, KOTOPBIA HArpeBaeTCst IO TEMIIEPATyPhI
T. Benmmuuny Temneparypsl T HeoOxoauMo moaaepkuBaTh Ha 3a1anHoM ypoBHe Tz. Temnepa-
Typa Ooiisiepa 3aBUCHT OT BXOJHOTO ITapaMeTpa — B HAIIEM Cllydae OT MoIHocTH Toka U, mo-
JJaBa€MOTr'0 Ha HarpeBaTeJIbHbIN 51eMeHT Ooiepa. OOBEKT yIpaBiIeHUs OIBEPraeTCsl BHEILIHE-
My Bo3mymieHuo f (f Mo>keT XapakTepu30BaTh BHELIHIOK TEMIIEPATYPy WM TETJIOU30JIALUIO),
BCJIEJICTBHE YEro 3HaYE€HUE BBIXOAHOr0 napamerpa T mMoxkeT MeHsAThes. [lonnepxanue 3HaueHUs
T na 3ananHOM ypoBHe Tz ecTb 3ajaua perysaropa.

Pezynamop 1o pazHulie 3aJaHHOTO U TEKYILIEro 3HadeHuil BeIxoHoro napamerpa (Tz-T)
dopMHpyeT BEIMYMHY BXOJHOTO ITapaMeTpa 00BbEKTa YIPaBICHUS — B HAIIEM CITydae peryJiu-
pyeTcst MOIIHOCTh U, I0JJaBacMasi Ha HarpeBaTeIbHbIN 3JIEMEHT.

VYpaBHeHUs QYHKIMOHMPOBAHMS Kak 0oiiyiepa, Tak U peryJisitopa 0y/1eM 3auchiBaTh SBHO,
a HE C MIOMOUIbIO NePeJaTOUYHbIX (QYHKLHUH.

Obvexm ynpaenenus. BeixoaHast BenuuvHa T TUIIMYHOTO 0ObEKTA yIPaBJIEHUS ONUCHIBA-
eTCsl ypaBHEHHUEM:
dT/dt=1/a *(k*U-F -T),
rue:

a — k03¢ (HUIIMEHT TPOIOPLUUOHATBHOCTH, ONIPEIEIIIEMBII ITapaMeTpaMu 00bEKTa yIIPaBICHUS
(BeIOEpEM ero 3HaueHue 10);

k — koo dunmenT ycunennus o0beKTa Mo yIpaBIeHUIO (YCTaHOBHM €ro B 1);

F— usmensroneecs BHENIHee BO3/IEHCTBHE (TeMIIEpaTypa OKpy XKaroleil cpelibl WK TeIIoU30-
TISIASA).

Pezynsimop MOXXHO CTPOUTH Pa3HbIMH CIIOCOOaMU; MblI Oy/1eM HCII0JIb30BaTh 3/1€Ch TaK Ha3bIBae-
MBI PETYJIATOpP ¢ IPONOPLIUOHATILHO-UHTErpaIbHBIM 3aKoHOM ynpasneHus (II1-perynsarop).
BeixonHyro BennuuHy (yIpaBieHHE) peryisiTopa ONpeaeuM Tak:

U=Ui +Kp*(Tz-T),

rae:

U — ympaBieHue, KOTOpoe COCTOMT U3 NHTErPAIBHOM U IIPONIOPLMOHAILHOM YaCTH;

Ui — uHTerpajipHas COCTaBJIAIOIIAs yIIpaBIeHUS;

Kp — ko3 unment npu npornopuroHaaIbHOM cocTaBisome ynpaieHus (=1).

WHTerpanbHas COCTaBIIAIONIAs YIPABICHNUS MOXKET OBITh 3a/1aHa TaK:
dUi/dt = Ki*(Tz-T),
rae:

Ki — ko3¢ unment npu nnTerpanbHoi coctasistoniei ynpasnenus (= 0.3).

[TocTaBuMm 3aj1a4y HCCIIEI0BATH C TOMOIIBIO MOJIENH KaYeCTBO PEryJIMpOBaHUs TeMIlepa-
Typbl Ooilsiepa B 3aBUCMMOCTH OT COOTHOILIEHUI MapaMeTpoB OOBEKTA YIIPaBJICHUS U PETYJISATO-
pa.

Jlnst MoiemTupoBaHusl CUCTEMBI YIIPaBJICHUSI MOKHO B TI0JI€ PEJaKTOpa ONPEAETUTh BCE Ie-
PEMEHHBIE U TApaMETPhI 3TOM CUCTEMBI, U ISl KaXK/101 IEPEMEHHON B COOTBETCTBYIOIIIEM I10JIE
OKHA CBOMCTB 3TOM NEPEMEHHON 3amucaTh IPABYIO YaCTh ONPEAEISIIONIETO €€ YpaBHeHus. [{ns
Hallleil CUCTeMBbI YIPaBJIeHUs, ONMCHIBAEMON COOTHOILICHUSIMHU:

d(T)/dt = 1/a*(k*U-F-T),

U = Ui+Kp*(Tz-T),

d(Ui)/dt = Ki*(Tz-T),

Takasi Moziesb ¢ HazBaHueM ControlSystem.alp npencTaBieHa B Marnke.

[Tepemennnie T u Ui onpenensitoTcsi Kak HAKOMUTEH, TIpaBas yacTb 1uddepeHImantbHbIX
YpaBHEHMI 3aITUCBHIBAETCS B COOTBETCTBYIOIIEM I10JIE€ B BHJIE BBIPAXKEHHSL.

B monenu ControlSystem ncrionb3yroTes IBa peKuMa JIs 3a/IaHHs Pa3IMYHOTO TTOBEICHUS
BHEIIIHEH cpelibl, onpeenseMoii 3HaueHrneM napamerpa f. [lepexatouenne pexxuMoB B MOJIEIISIX
JTUHAMUYECKUX CUCTEM JIETKO OCYIIECTBIIAECTCS C MMOMOIIBIO CTeMTUapTa. B Hameit Mmogenu crei-
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TYapT ¢ UMEHeM statechart mmeeT aBa cocTosiHus. B 0THOM COCTOSSHUM HUKAKUX COOTHOIICHHUI
st F He onipeneneno, u, ciieoBaTenbHO, 3Ta IEPEMEHHAs OIPEEIIEHa CBOUM ITOCTOSIHHBIM
(HayaJbHBIM WM TEKYIIMM) 3HaueHueM. B apyrom cocrosinuu F onpeneneno ypaBHeHHEM
F=Fmax*(l+sin (Fw*t))/2. [lepexos B 3TO COCTOSHUE OCYLIECTBISAETCS, KaK TOJIBKO JTOTHYecKast
nepeMmeHHas Fsin cTaHeT HCTUHHOM (B pe3yIbTaTe BHEUIHETO BO3ACUCTBUS).

Hcnonp30BaHue CTEUTUAPTOB AJIs NEPEKIIIOUEHUST MOJIENIEN [TO3BOJISIET JIETKO CTPOUTD
CJIOKHBIE THOPHIHBIE MOJIETU TUHAMUYECKUX CUCTEM, T. €. TAKHE MOJIEIH, B KOTOPBIX HEIpe-
PBIBHOE IMOBEJICHUE MPEPHIBAETCS IUCKPETHBIMU COOBITUSIMU, BbI3BIBAIOLIUMHU U3MEHEHHE [10BE-
IICHUH.

C mopensto ControlSystem MOXHO BBIIIOJTHATH pa3IMYHbIC SKCIIEPUMEHTHI, MEHSS €€ a-
pameTpsl B OKHE JiepeBa 00BEKTOB MOIEIIH.

Anumanus nosefieHus cucteMsl B AnyLogic mo3BossieT 6oiiee sICHO MPeICTaBUTh MPOLec-
ChI, IPOUCXOSUINE B CUCTEME B UX COBOKYITHOCTH.

B okxHe aHuManuu AMHAMHKA CUCTEMbI OTpakeHa H3MEHEHUEM 1IBEeTa rpapuuecKux 00beK-
TOB, X MO3HIMEN U pa3mepamu. C IOMOIIbIO (uiakka Ha aHuManuu ¢ umMeHeMm KoJiedbanusi
MO’KHO MEPEKIIOYUTHCS Ha PEKUM U3MEHEHUs BHEIIHETO BO3/IeicTBUS F 10 cuHyconaanbHOMYy
3aKOHY.
3ananue: B pexxuMme npoekTa MoJeIN IPOCMOTPUTE BCE 0OBEKTHI MOJIENIN U UX CBOMCTBA, 0CO-
3HalTe U OOBSICHUTE CBSA3b CBOMCTB aHUMAIIMH C CYThIO MOJIEIIH.
3ananue: 3anycture Mojienb. [Ipoananu3upyiite NoBeeHUE, U3MEHSIS 3HAUEHUS [1TapaMETPOB
MOJIEJIH C TOMOIIBIO0 OETYHKOB, CBSI3aHHBIX C ITapamMeTpaMH MOJIEIIH.

Mopeab CTPAHHOIO ATTPAKTOPA AUHAMUYECKUX CHCTEM

PaccmoTpum npumMep nocTpoeHus: MOJENHU JJIs JUCCUITATUBHBIX CUCTEM U3 padOThI [ AHU-
nieako B.C. Iunamudeckue cuctembl.—/db/msg.html?mid=1186976&uri=text3.html] .

ITocTanoBKka 3agaumn:

JBwxenus nuccunatuBHbIX (MHBIMH ClTOBaMU, 3TO YCTOMYMBOE COCTOSIHUE, BO3HUKAIOIIEE
B HEPABHOBECHOM cpejie MPH YCIOBUU AUCCUTIALINY (paCCeUBaHMs) SHEPTUH, KOTOPas MOCTYHAeT
u3BHe. JluccunartuBHas CUCTEMA MHOTIA Ha3bIBAETCA €IIE CrayuoHaApHoOt OMKPLIMOU CUCMEMOT
WIN HEPAasHOBECHOU OMKPBIMOU CUCMeMOoll) CUCTEM 11eIeco00pa3HO pa3esiuTh Ha JiBa Kiacca:
KJIACC MEPEXOAHBIX, HECTAI[MOHAPHBIX JIBUYKEHUH, OTBEYAIOIINX pelaKcallii OT HA4YalbHOTO K
IpeeIbHOMY MHOKECTBY COCTOSIHUI, U KJIacC YCTAaHOBUBIIMXCS CTAllMOHAPHBIX JBM)KEHUH, (ha-
30BbI€ TPAEKTOPUHU KOTOPBIX LIETMKOM IPUHAIIEKAT NMPEeAeTbHBIM MHOXKECTBaM. BaXXHbIMU €
(bu3nMUecKoil TOUKU 3pEHNUs ABISIOTCS MPUTATUBAIOLIME MTPECIIbHbIE MHOXKECTBA — ammpaxkmo-
pot. C TeyeHHeM BpeMEHU IPOU3BOJIbHOE HaualbHOE COCTOSTHUE U3 HEKOTOPOH 00J1acTH MPUTS-
xeHus G, Bkimoyaroneit B cedst artpakrop Go, penakcupyer K Go. J[BUxkeHne, KOTopoMy OTBe-
yaeT ¢da3oBasi TPACKTOPHS B 00JIACTU NMPUTSHKEHUS, €CTh MEPEX0IHOM MpoIecc. Y CTAHOBUBIIIEECS
JIBIDKEHUE XapaKTepU3yeTcs MPUHAIIEKHOCTBIO ()a30BBIX TPAEKTOPUI MpeIeTbHOMY MHOXKeE-
CTBY, TO €CTh aTTpakTopy Go.

BaxxHbIM pe3ynpTaToM HCCIIe0BaHUH MOCIEAHUX JIET IBUIOCh OOHApYKEeHUE PUHIIUITU-
aJIbHO HOBBIX TUIIOB JIBM)KEHUHN B IMHAMUYECKUX cucTeMax. TakuM ABM>KEHUSM B (pa30BOM mpo-
CTPAHCTBE Pa3MEPHOCTH COOTBETCTBYIOT CI0XKHBIM 00pa3oM yCTPOCHHBIE IPUTATHBAIOIINE
MHO’KECTBA, TPAEKTOPUHN U300paKarolINX TOYEK KOTOPBIX HE MPUHAJIIEKAT HU K OJJTHOMY U3
ONMCAHHBIX BBIIIE TUIIOB aTTPAKTOPOB. Pa30Bble TPACKTOPUH MPEICTABIAIOTCS 31€Ch B BUJIE
OECKOHEYHOM, HUT]IE HE MepeceKarouIeiics TMHUY.

BrnepBrie mogo6HbIe CBOICTBA TUHAMUYECKON cUCTeMBI B 1963 roay oOHapyxwi . Jlo-
PEHII TPU YHUCICHHOM HCCIIE0BAHNN JUHAMHUKHN TPEXMEPHOU MOJIEH TEIJIOBONH KOHBEKIINH.
Crycts BoceMb JieT B TeopeTrueckoii padore Jl. Prosns n ®. TakeHca npuTAruBaromas ooiacTb
B (ha30BOM MPOCTPAHCTBE IUHAMUYECKOW CUCTEMBI, XapaKTepu3yemas peKiMOM YCTaHOBHB-
HIMXCSI HENEPUOINUECKUX KoleOaHui, Obl1a Ha3BaHa CMPAHHBLIM AMMPAKMOPOM. ITOT TEPMUH
OBbLJT cpa3y BOCIIPUHSAT MCCIEI0BATENIAMU U YTBEPAUIICS JUIsl 0003HAUEHUSI MAaTEMaTHYeCKOro 00-
pasa pexuMma HeperyJIsIpHbIX KoJeOaHui 1eTepMUHUPOBAHHBIX TUHAMUYECKHX CUCTEM.
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[TprMepoM CHCTEMBI ¢ Xa0TUYECKUM aTTPAKTOPOM SIBJIIOTCS YPaBHEHHUs F€HEpaTopa C
MHEPLIMOHHON HEIMHEHHOCTHIO (reHepaTopa AHMILEHKO-ACTaxoBa). JTa CUCTEMA SABJIAETCS
00o0menuem ypasaenuit Ban aep Ilosis Ha cirydaid TpexMepHOIo pOCTPAHCTBA:

Pe3ynbpTaThl UMCIEHHOIO PELLIEHUS] YpaBHEHUS /1JIs 3HAa4EHUI napaMeTpoB m = 1,5, g =
0,2 npuBeEeHBI HA PUC. BBIIIE, KOTOPHIN TAKKE NILTIOCTPUPYET XAOTUYECKUHN aTTPAKTOP.

ITopsinok BHINOJIHEHHS:

Co3nate HOBYIO MOZenb B Anylogic ¢ HyJIs.

Jlob6aBuM B nipoekT ¢ nanutpsl CucremHas nmHamuka tpu Hakonuresst 1y koopau-
HaT MOJEJIM MEHSIOIUXCSA BO BPEMEHH, B¢ JIMHAMHYECKHX NePEeMEeHHbIX KaK [1apaMeTpOB
MoJieH (MOKHO MCIIOJIb30BaTh MpocTo 3eMeHTs [lapaMerp, Tak Kak BO BpeMs Ipoliecca pa-
00TBI MOJIENIN UX 3HauUeHUsI MeHAThCs He OynyT). C nanutpsl OcHOBHAst 100aBUTh 01HY DYHK-
LHMI0, KOTOpas OyAeT IPUHUMATh 3HaYEHHUE B 3aBUCUMOCTH OT ycioBHil. Takke 11 mpocMoTpa
pe3yJIbTaTOB MOJEIMPOBAHUS B IMHAMUKE ¢ TATUTPhl CTATHCTHKA 100aBUTH TPU JIEMEHTA

I'padux.

CoenuHuTenn MEXA1y HAaKOMUTEISIMUA U IEPEMEHHBIMU NOSIBATCS aBTOMATUYECKH MPHU 3a-
JTaHWHW YPABHECHUI HAKOIHUTENICH.
Tabmuna 1 — Hactpoiika cBOICTB 7151 MpOEKTa

HasBanmue 31eMeH- CBoiicTBO 3HaueHnune
Ta (yCTaHABJIMBA-
eTCs B CBOMCTBE
Hmsa cOOTBETCTBY-
H01Lero 3JIeMeHTAa)
m OTto0paxkaTh UMsI OTMETUTh raloykon
(nuHamMu4Yeckas me- | m= 1.5
peMeHHas )
g OTtoOpaxkaTh UM OTMETUTD raJIOYKOn
(IMHamMHuecKas ne- | g= 0.2
pemMeHHast)
X OtobOpaxxaTh UM OTMETUTD TaIOYKON
(HaKoIMTEb) HavanpHoe 3naue- | 1
HUE
d(x)/dt= m*x+y-x*z
y OtobpaxxaTh UM OTMETUTB raIOYKON
(HaKoOIMTEb) HavaneHoe 3Haue- | 0
HUE
d(y)/dt= -X
I Tun Bo3Bpamaemo- | int
(pyHKIHN) r0 3HAaYCHUs
ApryMeHTsl QyHK- | X double
07058
Teno ¢pynkumu if (x<=0)
return O;
else
return 1;
z OTto0paxkaTh UMsI OTMeTUTh rajoykon
(HaKOIHUTENb) Havanphoe 3Haue- | 0
HUE
d(z)/dt= -g*z+g*[(x)*x*x
Plot I'opusonrtanbHas | PUKCUPOBAaHHBIA | -15 15
(rpadux) nIKasga
BeprukanbHas PukcupoBaHHbIl | -15 15

42



HIKaza
Brinmoaaute neiictBue!!!
HaXaTh Ha KHOMKY «Jl00aBUTH SJIEMEHT JaHHBIX),
B MOSIBUBLIMXCS CBOMCTBAX YCTAHOBUTH CIACAYIOLINE 3HAUCHHUS:
3HaveHHe 1Mo X
OCH X
3Ha4yeHue 1o y
ocH y
[{BeT violetRed
3aroyioBoK 0Cbh a0CIMCC = X; OCh OpJIMHAT =Y;
Plotl I'opusonrtanbHas | @UKCUpOBaHHBIA | -15 15
(rpaduk) nIKasa
Beprukanbnas @uxcupoBaHHbIA | -15 15
HIKaza
Brimoaaute geiictBue!!!
Ha)XaTh Ha KHOMKY «Jl00aBUTH 3JIEMEHT JaHHBIX),
B MOSIBUBIINXCS CBOMCTBAX YCTAHOBUTH CIAEAYIONIUE 3HAUCHHUS:
3HavYeHHE MO X
OCH X
3HavYeHHE MO z
ocH y
I{Bet lime
3aronoBoK 0Ch a0CIMCC = X; OCh OpJIMHAT =Z;
Plot2 I'opusonrtanbHas | @UKCUpOBaHHBIA | -15 15
(rpaduk) 1IKasa
Beprukanbnas @duxcupoBaHHbI | -15 15
HIKaza
Boeinonnuts aeiicreue!!!
Ha)XaTh Ha KHOMKY «Jl00aBUTH SJIEMEHT JaHHBIX),
B MOSIBUBIINXCS CBOMCTBAX YCTAHOBUTH CIEAYIONINE 3HAUCHHUS:
3HavYeHHE MO z
OCH X
3Ha4yeHue 1o y
ocH y
IIBet blue
3aronoBoK 0Ch a0CITHCC = Z; OCh OPJAMHAT =Y;

3aganue. CoznaiiTe o onucaHuio Mozenb. [Ipoananu3upyiite cucTteMy ypaBHEHH, U Kak T€o-
PETHYECKH JOJDKHBI BIMSTH ITapaMeTpsl X,Y,Z IpYr Ha Ipyra, a TAaKXKe Mepa BIMSHMS I1apameT-
POB g,m Ha X,Y,Z.

3ananme. 3anycTuTe MO/IEb Ha UCIIOJIHEHHE, IPOBEphTe padoTy. OLeHHUTe 3a KaKO MPOMEKY-
TOK BPEMEHHU CHUCTEMa MepeiiIeT B CTAIMOHAPHOE COCTOSIHUS (M3MEHEHUS TPACKTOPHl OyayT
MUHUMAJbHBI).

3apanue. Co3aaiiTe MIaH BBIMOJHEHHUS MOJIENH, ONPEIETUTE TUana30Hbl U3MEHEHUI TapaMeT-
pOB g, m TakK, YTOOBI KOOPJIMHATHI X,Y,Z HE BBIXOMIIH 3a rpaHullbl koopauHar [-15,15]. Co-
CTaBbTE TAOJIMILY IPOBEACHUSI SKCIIEPUMEHTOB, B KOTOPOM OYyIyT OTMEUEHBI 3HAUEHUS g, m U
BpeMs t, TP KOTOPOM IIPOLIECC CTAHOBUTCS CTALlMOHAPHBIM.

3aganue. [IpoBenuTe SKCIEPUMEHT C OTPULIATENILHBIMY 3HaUeHUsAMHU g, m. Kakue omiuuus B
pe3yJbTaTe MOACTUPOBaHNS HAOII0Aat0TCS.

CamocrositenbHoe 3aganue 1. Co3gate Mo TUIIEPOOIMYECKON CIUpaAIN U OTPA3UTh MPO-
I[eCC €€ PUCOBaHMs Ha TpaduKe ¢ KOOPIAUHATHBIMU OCSAMH X,y B PEKUME aBTOMAaTHUECKUX TOPH-

43



30HTAJIBHOM U BEPTUKAIbHOU MIKaJ. [IpoBeCTH HECKOIBKO SKCIIEPUMEHTOB C Pa3HBIMH 3HAYEHU-
sMU apametpa: a. Crenath OT4eT C MOJyYeHHBIMH rpaduKaMu.

x=a*cos(t)/t,

y=a*sin(t)/t

IToacka3ska: nis OpraHu3alMy Nepeayd BpeMEHU B ypaBHeHUs crenaiite Hakonurens,
HarpuMmep ¢ uMeHeM t_, y kotopoii B cBoiicte d(t_)/dt=yctanoButhb 1. A X 1 y cienarb AMHA-
MHYeCKHMH IIePEeMEHHbIMH, B KOTOPBIX BMECTO t ITIOCTaBUTH t_.

CamocrositenbHoe 3aganue 2. Co3aaTh MoJieIb APXMMeN0BOM CIMPAJIN U OTPa3UTh IPOLECC
€e pUCOBaHMs Ha TpaduKe ¢ KOOPIAMHATHBIMU OCSMU X,y B PEKUME aBTOMAaTHYECKUX FOPU30H-
TaJIbHON U BEPTUKAJIBHOU K. [IpOBECTH HECKOIBKO IKCIIEPUMEHTOB C PA3HBIMHU 3HAYCHUSMHU
napamerpa: a. Czienarb OT4ET C [0JIy4YeHHBIMH IrpaduKaMu.

B moJisipHoii ccTeMe KOOPAUHAT CIIUPAJIb:

rae

@-11ar CIupaiy, ¢ - yroji B paJuaHax.

Jliis nepexonia K 1€KapTOBBIM KOOPAWHATAM HCHOJIb3YIOTCS (POPMYIIbI:

Moacka3ka: U1 opraHu3aluy JMHAMHUKH B KauecTBE 3HAYCHUS yria ¢ caenaiite Hakonuredn,
Harpumep ¢ umeHeM f, y kotopoii B coiictse d(f)/dt=ycTanoButhb 1. A X 1 y caenatb A{MHAMM-
YeCKMMH NepeMeHHbIMH, B KOTOPHIX BMECTO ¢ IIOCTaBUTH f.

CamocrositenbHoe 3aganue 3. Co3nath Mosienb TpakTpichl (JIMHUU BJIeYeHHUs) — IJIOCKas
TPAHCLIEHEHTHAsI KpUBasi, JUlsl KOTOPOH JJIMHA OTPE3Ka KacaTeJIbHOM OT TOYKU KacaHus A0 TOY-
KU TIepeceueHust ¢ GUKCUPOBAHHOM MPSIMOH SIBIISIETCS TOCTOSIHHOM BETMUMHON. Takyro JIMHHIO
OIKCBIBAET MPEIMET, BOJIOYAIIMNCS Ha BEpEBKE JUIMHBI @ 3@ TOUKOMH, IBIKYILEics o ocu abc-
nucc. TpakTpuca Takxe sIBISIETCS KpUBOM MOTOHU.

OTpa3zuTh npoluecc ee pucoBaHus Ha rpaduke ¢ KOOPAUMHATHBIMU OCSIMH X,y B PEXKUME aBTOMa-
TUYECKUX FOPU30HTAIBHON U BEPTUKAIBHOM K. [IpOBECTH HECKOIBKO SKCIIEPUMEHTOB C pas-
HBIMU 3HaUEHUSAMHU napamerpa: a. Caenarb OTYET ¢ MOIy4YEeHHBIMU TpapUKaMH.

IMoacka3ska: 15 opraHu3anuy neperadv BpeMeHu B ypaBHeHUs crenaiite Hakonurens,
HanpuMep ¢ UMeHeM t_, y KoTopoil B cBolicTBe d(t_)/dt=yctanoBuTh 1. A X 1 y caenars ANHA-
MHMYeCKHMH NepeMeHHbIMH, B KOTOPBIX BMECTO t TOCTaBUTSH t_.

JlabopaTopnasi padora Ne 4
Certu maccoBoro oOcimyxuBaHus B cpene AnyLogic
Ilesab padoThl — 3ydyeHUE CPECTB U BO3MOXKHOCTEH mporpammbl AnyLogic mis mo-
CTPOEHHS MOJIETIH CETH MAaCCOBOTO OOCITYKHBAHHUSL.
Tabnuua 1 — OCHOBHBIE 3JIEMEHTHI JUIsl CO3/1aHUSI MOJIETH

Onement | Hasnauenne | Hactpoit- | MeTobl aneMeHTa CBoiicTBa 311€eMeHTa
KH T10
yMoT4a-
HUIO
Source I'enepanust | Entitity | void inject(int | Coznmaern | intarrivalType - Crioco6
3asBOK Ha n). 3as1BOK. reHepalu 3asBOK
Bxoa CMO int county(). Bosspamiaer | doublerate- UnTeHCHB-
KOJIMYECTBO | HOCTh MPUOBITHS 3asiBOK
3as1BOK, CO- EntitynewEntity-
37JaHHBIX HoBas 3asBKa
00BEKTOM voidonExit —
JlericTBue Npy BBIXOAE
Queue Mopnenupo- intsize() BozBpamiaer intcapacity —
BaHUE ouepe- KOJIMYECTBO EmkocTh ouepeau
IIU 3asIBOK 3asBOK, booleanenableTimeout
HaXOAIIHX- —
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Cs B JaHHBIN Pazpemuts yxon no
MOMEHT B TalMayTy
ouepen doubletimeout —
TalimayT
booleancanEn | Bo3Bpamaer | voidonExitTimeout —
ter() true, ecnu B | JlelicTBue mpu yxoze 1mo
oyepenb TalMayTy
MOXeT ObITh | booleanenablePreemptio
nobasiieHa n - Pa3pemmts BoITEC-
elle o/iHa HEHUE
3asBKa. doublepriority —
[Tpuopurer 3asiBKU
voidonExitPreempted —
JlelicTBUE MpHU BBITEC-
HEHHUHU
voidonEnter —
JelicTBre nipu Bxone
voidonExit —
JeiicTBre Ipu BBIXOAE
Delay Monenupo- intsize() BosBpamiaer intcapacity —
BaHUe Ipo- KOJIH4YecTBO | BMmecTumocTh 00BeKTa
eccopa oo- 3as1BOK, 3a- Delay. 3amgaer makcu-
CITyKHBaHUS JepKuBae- MaJbHOE KOJIMYECTBO
MBIX O0BEK- | 3asBOK, KOTOPOE MOKET
TOM B TEKY- OJTHOBPEMEHHO HaXO-
I MOMEHT | OUTHCS B 0OBEKTE. 3HAa-
BpPEMEHH. YEeHHUE 110 YMOJTYaHUIO
pPaBHO OJTHOM 3asiBKe.
voidonEnter —
JelicTBue nipu BXone
booleancanEn | Bozppaiaer voidonExit —
ter() true, eciu JleiicTBHe ITPH BBIXOJIE
00BEKT MO- doubledelayTime —
XKET IPUHATL | Bpems 3amepikku 3asB-
ele OaHy KH
3asBKY.

Service Mogenupo- intqueueSize( | Bo3pamraer intquantity —
BaHHE ouepe- ) KOJINYECTBO | BrIpakeHue, BEIYUCIS-
I ¢ TIpo1iec- 3asBOK BO IOlIee KOJIMYECTBO pe-

COpOM 00- BJIO)KEHHOM | CypCOB, HEOOXOAUMOE
CITy>KUBaHUS 00BeKTe TeKyIeH 3asBKe. (110 yM.
C y4€TOM HC- Queue. paBHO 1)

M10JIb30BaH- voidonEnterDelay —

HBIX pecyp- [evicTBre npu Havaie

COB. 3aJIePKKU
intdelaySize() | Bo3spamaer | ResourcePoolresourceP
KOJIHYECTBO ool —
3asBOK BO Bripaxxenue, Bo3Bpa-
BJIOXKEHHOM | IHIaolee UMsi 0ObEKTa
00BEKTE ResourcePool, 3axaro-
Delay. IIET0 PEeCypChl, KOTO-
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pbIe TPEOYIOTCS 3asiB-
Ke3HaueHHe 10 yMOJI-
gaHuio null.

intquantity —
KommmuectBo pecypcos,
3aXBa4YCHHBIX 3aBKOM.

doubledelayTime —
Bpewmst 3a1epxkKH, BbI-
YHCIICHHOE VISl 3asIBKU

Sink

Vuanuroxe-
HHE 3a5BOK,
MOCJIE UX BBI-
X0Ja U3 Ka-
Haina CMO

intcount()

BO3BpaIaer
KOJIMYECTBO
3asIBOK, YHU-
YTOXKEHHBIX
00BEKTOM

Sink.

voidonEnter —
JlencTBHE IIPU BXOJE.
Kox, BEITTOTHSAEMBINM
MIPU TOCTYIJICHUU 3asB-
KU B OOBEKT.

SelectOut
put

Hcnonb3yer-
cs1 1715 BbIOO-
pa KaHaia
CMO npu
MOJIETIUPOBa-
HUU.

booleanconditionIsProb
abilistic —
Omnpenensier, Kak OyaeT
TIPOU3BOTUTHCS] MAPIII-
pyTH3alMs 3asBOK

booleancondition —
YciaoBue

codeonEnter —
JleiicTBUE MPH BXOJE

codeonExitTrue —
JleiicTBUE MPH BBIXOJIE
true

codeonExitFalse —
JleicTBre IIpu BBIXOE
false

B kauecTBe npumepa pazdepeM npumep 6aHKOBCKOTO 00CTY>KUBaHUS KIUEHTOB.
3aganue: B 0aHKOBCKOM OTAEIICHUN HAXOIATCS OAHKOMAT U CTOUKHA OAHKOBCKHUX KaCCH-
POB, KOTOpHBIE MPeIHAa3HAYEHBI I OBICTPOTO U 3P(HEKTUBHOTO 00CTYKUBAHUS TOCETUTENEH

6anka. Onepanuy ¢ HATMYHOCTHIO KIIMEHTHI 0aHKa IPOU3BOJAT C MOMOIIBI0 OaHKOMATa, a 0oJee
CJIO’KHBIE OTIEpallny, TAaKKe KakK oIjlaTa CueToB, — C OMOLIbI0 KaccupoB. HeoOxoaumo npousse-
CTH OIICHKY 3aTpaT OIeparuii ¥ ONpeaesuTh, CKOJIBKO JEHET TPATUTCS Ha 00CITy’)KMBaHUE OHOTO
KJIMEHTA M KaKyl0 4aCTh 3TOW CYMMBI COCTaBIIAIOT HAKJIa{HbIE pacX0/Ibl HA OILIaTy paboThI mep-
coHaJsia 0aHKa, a KaKylo — Ha 0OCITy>KHBAaHHE IMOCETUTETIEH.

IHopsAaok BBINOTHEHHS

Coznatb HOBYIO MOJienb B Anylogic ¢ Hydst.

Pucynok 3 — Mogenp 6ankomara

JloGaBUM B IpOEKT YeThIpe 00BeKTa: source, queue, delay, sink. [TogpoOHoe onucanue
00BeKTOB PUBOAUTCS HUXKE. COETUHUM KaXKJIbIil 00BEKT IPYT ¢ JPYroM Kak MMOKa3aHo Ha pH-
CYHKE BBIIIIE, C TOMOLIbI0 coenHuTeNs. OOBEKT HaXOAUTCs BO BKJIa ke «OCHOBHBIEY.

OOBeKT source reHepupyeT 3asiBKH (entities) ONmpeAeICeHHOTO THUTIA Yepe3 3aJaHHbII
BpEMEHHO! MHTepBaJl. 3asBKU MPEACTABISIIOT cO00M 00BEKTHI, KOTOPBIEPOU3BOIATCS, 00pada-
THIBAIOTCS, 00CITYKUBAIOTCS UJTHU ellle KaKUM-HUOYIb 00pa3oM MoABEpraroTcsi BO3AEHCTBUIO MO-
JIeTUPYEMOTo Mpoliecca: 3TO MOTYT ObITh KIIMEHTHI B CUCTEME OOCITYKUBAHUS, IETAJIH B MOJIENIN
IMPONU3BOJACTBA, JOKYMCHTEI B MOJICIN )IOKYMCHTOO6OPOT3 u ap. B namem IMpUMEPE 3asiBKaMU
OyayT nmocetutenn 6aHKa, a 00BEKT source OyJIeT MOJIEIMPOBATH UX MPUXOJ B OAHKOBCKOE OT-
JIeTICHHE.
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OO0BEKT queue MOICTUPYET OUYepe/lb KIMEHTOB, OXKUAAIONTNX 00CTyKuBaHus. OOBEKT
delay monenupyer 3axepxky. B Hamem npumepe on OyeT IMHUTHPOBATh OAaHKOMAT, TPATAIIMNA
ornpezesieHHOe BpeMs Ha o0ciykuBanue kimeHTa. O0bekT sink 0003HayaeT KoHel| OJI0K-CXEMBI.

Jlist kaxxoit Mojienu, coznanHoi B EnterpriseLibrary, aBToMmaTudecku co3maercs 6J0K-
CXeMa C HarjsAHOW BU3yalu3allieil mpoiecca, ¢ OMOLIbI0 KOTOPOM BBl MOXKETE U3YUUTh TEKY-
11ee COCTOSIHUE MOJICIH, HAalpUMep, [UIMHY OYepeId, KOJIUYECTBO 0OCTYKEHHBIX YETOBEK U T.1.

Tenepp 3agaauM JaHHBIE MOJIEIH, U3MEHHUB CBOMCTBA CO3/IaHHBIX 00BEKTOB. B cBolicTBE
interarrival Time oO6bekTa source ykaxkure— exponential(0.67).

Pucynok 4 — HacTtpoiika sneMeHnTa source

JlanHoe 3HayeHue OyaeT 0ToOpaxarh, KaK 4acTO KJIMEHTHI 3aX0/AT B OaHK. DyHKIUSA
exponential() sBisieTcs cTaHAapTHON (QyHKIMEH reHepaTopa cirydaiHbeix yucen AnyLogic.

B cBoiicTBe capacity 00bekTa queue, 3a1aliTe MaKCUMATBHYIO JUTHHY odepenu — 15.

Pucynok 5 — HacTpoiika aneMeHTa queue

B cBoiictBe delayTime oObexTa delay3amaiite BpeMs 3a1ep:KKH (BpeMsi 0OCITy)KUBaHUS ) —
triangular( 0.8, 1, 1.3 ). 3nauyenue 0.8 — MuHUMaIBHOE U1 0OCTY)KMBaHUS KIUEHTa, | — cpen-
Hee, 1.3 — Haubobee Bpemst 1yt 00CTy)KUBaHUSI.

OO0mbexT sink HacTpanBaTh HE HYXKHO.

3anmyctum mMozenb. Jliis 3amycka MoJesnd HeoO0XouMo HaxaTb F5 unu Haxath B aHenu
UHCTPYMEHTOB 3€JIEHYIO CTPEIIKY.

VYcnoxHUM MOJIeNb, 100aBUB B Hee 0AHKOBCKUX KacCUPOB. MOXKHO MO/IEIUPOBAThH
YHCIIO KaCCUPOB, KaK U 0aHKOMaT, ¢ momolisio 00bekToB delay. Ho kyna 6omnee yao6HbIM mipe-
CTaBJISIETCA MOJIETTMPOBAaHUE YHCIIa KACCUPOB C IIOMOIIBIO pecypcoB. Pecypc — 3To crienuanbHbIi
00wekT EnterpriseLibrary, KOTOpbIil MOXET MOTpeOOBAThCS 3asIBKE I BHIIOTHEHUS KaKOH-TO
3ajaud. B HameM mpumepe nmocetutensiM 0aHKOBCKOTO OT/IeIeHUs (3asiBKaM) HE0OXOAUMO T10-
JYYUTh TIOMOIIb Y 0AHKOBCKHX CITy>KaluX (PecypcoB).

JloGaBbTe Ha muarpammy cieayronme o0bekThI:selectOutput, Service, ResourcePool, mo-
JIpoOHOE OMKCaHue IEMEHTOB U UX HACTPOIKa MpUBOIUTCS HIKe. COeTMHUTE SJIEMEHTHI C T10-
MO0 00bekTa «COeTMHUTENbY, TaK KaK MOKa3aHO Ha PUCYHKE 8.

SelectOutput — siBsIeTCs OJI0KOM MIPUHATHUS pPelieHus. B 3aBUCHMOCTH OT 3aJIaHHOTO Ba-
MU YCJIOBHSI, 3asIBKa, TIOCTYTHBIIIAS B TOT 00BEKT, OyIeT MOCTyaTh Ha OJIMH U3 JIBYX BBIXOJIOB
o0bekTa. OcraBbTe cBOiCTBO selectCondition — uniform() < 0.5, Torna k kaccupam 1 6aHKOMa-
Ty OyJIeT IPUXOIUThH IPUMEPHO PABHOE KOJIMYECTBO KIIMCHTOB;

Service — MoJienupyeT 3aHATHE 3asBKOI pecypca Ha onpeseneHHoe BpeMs. C TOMOIIbI0
3TOro 00BEKTa Mbl IPOMOIETIUPYEM OOCITYyKHBaHUE KIIMEHTA KaCCUPOM. 3aJaiiTe cieyromnme
cBOiicTBa 00bekTa: Ha3oBUTE 00BEKT tellerLines(cBoiicTBa, uMs).

Janee ykaxxurte, 94TO B OUEPEIU K KACCHPaM MOKET HaXOoAuThCs 10 20 4enoBek (CBOM-
ctBO queueCapacity);

3anaiite BpeMs o0ciykuBanus (cBoiictBo delayTime). Bynem nomnarate, 4to Bpems 00-
CITy’KHBaHUS UMEET TPEYTroJIbHOE paclpe/ie]ieHHe ¢ MUHUMAIbHBIM CPETHUM 3HaUeHUEM 2.5,
CpeIHUM — 6 U MaKCUMaJIbHBIM — 11 MUHYT;

ResourcePool — 3amaet pecypcsl onpezaenennoro tumna. OH T0KEH ObITh MOACOSANHEH K
00BeKTaM, MOJEIIUPYIOIINUM 3aHATHE U OCBOOOXKIEHNE PECYPCOB (B HAILIEM ClTydae 3TO OOBEKT
Service).

3amaiite cneayroIre CBOMCTBa 00BEKTa: Ha30BUTE 00BEKT tellers;

3amaiiTe unciIo KaccupoB (CBOMCTBO capacity) — 4.

N3menute ums oobekta delay na ATM (6ankomar).

Monenb 10KHA BRITIISIIET CIEAYIOMUM 00pa3oMm:

3anmycTuTe MOJIENb U U3yYUTE €€ MOBE/ICHNUE.

Jlo6aBuM B MOJieNTb BO3MOXHOCTH cOOpa U mpocMoTpa craTucTuku. Co3/1aiuM Kiace co-
ob6menust Customer. CooO1ieHust 3TOro Kjacca OyIyT MpeICTaBIATh KIIMEHTOB 0aHKOBCKOTO
otneneHus. Boibepure 6a30Bbiit ki1ace Entity (cooOmienust), 106aBbTe mapaMeTpsl A XpaHEHHUs
WHPOPMAIIAU O TIPOBEICHHOM BPEMEHH:
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1)B manenu [IpoexT, METKHUTE MPaBO KHOIIKOW MBI 110 SJIEMEHTY MOJIEIH U BHIOCPH-
te Co3nath | Java Kacc U3 KOHTEKCTHOTO MEHIO.

Crnenaem Tak, 4TOOBI 3TOT KJIacc HacleqoBalics OT 6a30BOro kiacca 3asBku Entity, BoiOe-
pPEM U3 BBINAJIAOIIEr0 cricKa ba3oBhlii Kitace MoaHOE UMS TAHHOTO Kjlacca:
com.xj.anylogic.libraries.enterprise.Entity;

Ha BTopoii crpanuue 3a1aium Cieayonue napaMmeTpbl:

enteredSystem tuna double 115 coxpaHeHUs MOMEHTa BPEMEHH, KOT[a KIIMEHT MPUIIIEIT
B OAHKOBCKOE OT/ACJICHUE;

- startWaiting Tuna double 1151 coxpaHeHuss MOMEHTa BPEMEHH, KOTla KJIIMEHT BCTal B
ouepeb K OaHKOMATy;

Pucynok 18 - Hactpoiika Java knacca

Tenepsb no6aBuM nanmuTpel «CTaTUCTUKA» 3NIeMEHT «JlaHHbBIe rTucTOrpaMMbly. HacTponm
€ro clieyomuM o0pa3om:

- Usmeranm Nms Ha waitTimeDistr.

- CnenaeM KOJIMYECTBO MHTEPBAJIOB paBHBIM S0.

- 3ajaguM HavanbHbIN pa3mep unTepsana: 0.01;

CozpnaiiTe ele 0JJuH TakoM e IEMEHT ¢ TeMH ke cBoilicTBamu. M3menute Mms atoro
anemenTa Ha timelnSystemDistr.

W3MeHuM CBOICTBA HEKOTOPBIX AJIEMEHTOB.

biiok source

- CoiictBo HoBas 3asiBka — BBeiute newCustomer().

- Beenute Customer B nosie Kiacc 3asiBku.

- Benute entity.enteredSystem = time(); B noze /lelictBue npu Beixoae. yHKIMS
time() BO3BpaIaeT TeKyIee 3HaYCHHE MOJICITLHOTO BPEMEHH;

brnox tellerLines (610K Service)

- Beenure Customers nosie Kitace 3asBku.

- [etictBue npu Bxoze: entity.startWaiting = time();

- HetictBue npu Beixoje: waitTimeDistr.add(time() - entity.startWaiting);

biok queue

- Beenute Customer B nosie Kiacc 3asiBku

- [leiictBue nipu Bxoze: entity.startWaiting = time();

- HetictBue npu Beixoje: waitTimeDistr.add(time()-entity.startWaiting);

Pucynoxk 22 - Hactpoiika smemeHTa queue

briok ATM (650K delay)

- Beequte Customers none Kiace 3asaBKn;

brnoxk sink

- BBenute Customer B nosie Kitacc 3asBkH.

- HetictBue npu Bxoje: timelnSystemDistr.add(time()-entity.enteredSystem); /{annbrit
KoJ 100aBIsieT MOJHOE BpeMsl MPeObIBaHuUs KIIMEHTa B 0aHKOBCKOM OTAENIEHHUU B 00BEKT cOopa
JaHHBIX rucTorpamMmsl timelnSystemDistr.

Pucynok 24 - Hactpoiika anemenTa sink

Jlo6aBbTe IBE TUCTOTPAMMBI ISl OTOOpAXKEHUS pacipeiesieHnd BpeMEH 0KHIaHHS K-
€HTa U NpeObIBaHUS KIMEeHTa B cucTeMe. UTOObI 100aBUTh TUCTOTPaMMYy Ha JUarpamMmy Kiacca
aKTHBHOTO 00BEKTa, IepeTaruTe 3JeMeHT [ uctorpamma u3 naautpsl CTaTUCTHKA B TO MECTO
rpaduuecKkoro peaaKkTopa, Ky/ia Bbl XOTUTE €€ IIOMECTHTb.

st mobGaBneHusl JaHHBIX B THCTOTpaMMy HaOKMHTE KHOTIKY «Jl0o0aBuTh nanubie». B mose
«JlaHHBIE» BBEANTE UMS COOTBETCTBYIOIIETO eMeHTa — wait TimeDistr.(PucyHok 25)

Bo BTopoii ntuarpamme, B nose «Jlanueie» BBeaute — timelnSystemDistr.

3amycTute MOJENb.

IIpakTHyeckoe 3a1aHue

CepBep 00pabaThIBaeT 3aMpocChl, MOCTYMAIOIINE ¢ AaBTOMATU3UPOBAHHBIX PA0OYUX MECT C

WHTEpBaJaMH, paclpeIeICHHBIMH 110 TTOKA3aTeIbHOMY 3aKOHY CO CPETHUM 3HAYCHHEM 2 MUH.
48



Bpemst 00paboTku cepBepoM OJJHOTO 3aIpOca PACIPENLIIEHO MO HIKCIIOHEHIIMAIbHOMY 3aKOHY CO
cpeaHuM 3HayeHueM 3 MuH. CepBep UMeeT BXOJHOU Oydep eMKOCTBIO 5 3aIpOCOoB.

1. ITocTpouTh UMUTALIMOHHYO MOJIENb Ul ONPENIEJIEHUS] MATEMaTUYECKOTIO OXKHUIaHUS
BpPEMEHU M BEPOSTHOCTH 00pabOTKH 3aIIpOCOB.

[Topsi10K BBITOJHEHHUS.

Co3ganum Mozemb ¢ HyJIs, CIEAYIOUMM 00pa3oM.

W3MeHnuTe cBOWCTBA 0OBEKTA SOUrCETaK YTO Obl BpeMs MEKAY MPUOBITHSIMU 3aBOK ObLIO
120 cexynn.(exponential 1/120.0).

N3menuTe cBOicTBa 00BEKTA queue:

o 3apaiite nnuHy ouepenu. BBeaure B mone Bmectumocts 5. B ouepeau OyayT HAXOIUThb-
cs1 He OoJiee 5 3aIpoCoB.

e YcranoBure ¢axxok BKIoUuTh cOOp CTATHCTUKHU, YTOOBI BKIIOUYUTH COOP CTAaTHCTUKU
JUIs 3TOro oobekTa. B aToM cityuyae 1o xoy MoJennpoBaHus Oy1eT coOupaThes CTaTH-
CTHKa 10 KOJMYECTBY 3aPOCOB B ouepenu. Eciu ke BbI HE YCTaHOBUTE TOT (PIIAXKOK, TO
JaHHas GYHKIMOHAIBLHOCTb OyJIeT HEAOCTYIIHA, IOCKOJIBKY MO YMOIYaHHUIO OHA OTKIIIO-
YyeHa JIsl IOBBIILIEHUSI CKOPOCTH BBIITOJIHEHUS MOJIENH.

W3menute cBoiicTBa oObekTa delay.

e (OO6paboTKa 0JJHOTO 3ampoca 3aHUMAET MIPUMEPHO 3 MUH. 3a/1aliTe BpeMsl 00CITy KHBAHHSI,
pacripeielIeHHOE 110 3KCIIOHEHIIMAIbHOMY 3aKOHY CO CPEIHUM 3HaueHueM 3 MuH. s
3TOTO BBEenUTE B moJie Bpems 3axepsxku exponential(1/180.0). dynkmus exponential()
SBJISIETCA CTaHJapTHOU GyHKLUElN reHepaTtopa cirydaitHbix urcen AnyLogic. AnyLogic
NpeOCTaBIsCT PYHKIUHU U APYTUX CIIyYalHBIX pacIlpeesieHIi, TaKuX Kak HOpMaJIbHOE,
TPEYTOJIbHOE, U T. [I.

e YcranoBure ¢uraxxok BKIOYUTH COOp CTATHCTHKU.

2. Co3naiiTe aHUMAITUIO PAOOTHI CETH.

Hapucyiite npsMoyrojibHUK, KOTOpBIA OyaeT 0003HauaTh Ha aHuManuu cepsep. st ato-
ro HeoOX0IMMO 3aiiTH BO BKIAJKy [Ipe3eHTanus u BEIOpaTh 3JEMEHT NPSMOYTOJIbHUK.

W3MeHnTe AMHaAMUYECKUE CBOMCTBA MPSMOYTOJIbHUKA TaK, YTO Obl OH MEHSUT I[BET Ha
KPacHBIM B 3aBUCUMOCTH OT TOT0, 00padaThIBaeT JIM CEpBEpP B JaHHBIM MOMEHT BPEMEHH 3aIIpoC
Y HAa 3€JICHBIN €CIIN HeT.

Hanpumep 515t Toro, 4ro Obl MPSIMOYTOJIBHUK MEHSUT IIBET Ha KPACHBIH HEOOX0IMMO J0-
MOJIHUTH CBOMCTBA CJEIYIOIIUM KOJIOM:

delay.size()>0?red:white

Hapucyiite nunanto, kotopas 0ynet oToOpaxaTs ouepe/ib 3alIpoCcoB Ha 00pabOTKYy.

YroObl HApUCOBATH JIOMAHYI0, c/ieNaiiTe ABOWHOMN IETYOK MBIIIBIO 1O 3ieMeHTy Jloma-
Has B naJuTpe BO Bkiazake [Ipesenranus.

3anaiiTe JIOMaHy10 JIMHUIO B KauecTBe (PUTypbl aHUMaIu ouepenu. Ha crpanure
CBOICTB 00bekTa queue, BBeaute polyline B mone @urypa anumanuu.

3anaiiTe NpsMOYTOJILHUK B KauecTBe (pUrypsl aHuMaruu cepsepa(delay). Beeaute B nose
®urypa aHuMaIuy UMsI Halllero nNpsiMOyrojbHUKa: rectangle.

Bri6epute u3 Beinagaroniero cnucka Tun anumaruu OQuHOYHAS.

[Toctpoiite auarpamMmy AJis OTOOpaXEHUs CTATUCTUKU 3aHATOCTH CEpBepa U JAJUHBI Oue-
penu.

[Teperamure snement CronOukoBas quarpaMma u3 naauTpbl CTaTUCTHKA HA AUATPAMMY
KJiacca.

o U3wmenute 3aronoBok Ha SERVER utilization.

o Bgeaure delay.statsUtilization.mean() B none 3navyenune. 3neck delay - 3To umMs Harero
oOnekTa delay. Y kaxxnoro oobekra delay ectb BCTpoeHHbIH HAOOp JaHHBIX
statsUtilization, 3aHnMarormumiics cCOOpOM CTaTUCTHKH MCIIOIB30BaHUS ATOr0 0OBEKTA.
OyHk1Ms mean() BO3BpAILAET CPEAHEE U3 BCEX U3MEPEHHBIX ITUM HA0OPOM JTaHHBIX
3HaYeHUU. Bl MOXeTe UCIob30BaTh U APYrue METO bl COOpa CTaTUCTUKH, TaKHE, KaK

min() nau max().
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e l3MeHUTE BHEIIHUI BU TAArPAMMBI.
AHAJOTUYHO CO3/IaliTe AuarpaMmy JiIsl OTOOpasKeHUS JUTMHBI OYCPEIH.
o UM3menwute 3aronoBok Ha Queuelength.
o Bgenure queue.statsSize.mean() B nosie 3HaucHue.
e l3MeHUTE BHEITHUH BUJ AHArPaMMBI.
[TpoBepbTe paboOTOCTIOCOOHOCTh MOICIH.

JlabopaTopnasi paGora NeS
Kuerounbie aBTOMATBI
Llens paboTsl: M3yueHne cpeacTB U BO3SMOXKHOCTEH mporpammbl AnyLogic mis moctpoeHust Mo-
JIeH KJIETOYHOIO aBTOMATa.
IIpakTyeckoe 3aganue
3apanue:IlocTpouTs MOAEINb pacCIpOCTPaHEHUs BUPYCOB B KOMIIbIOTEpHOU cucteme. Cu-
CTeMHBIE (hailsibl TPEICTaBUM B BUJIE€ KBAJPaTOB.
KBaapar, okpalieHHbIH B 3€EHBIA IBET — HE 3apaKCHHBIN (aii.
B kpacHblii - 3apaK€HHBIN.
CuHMI — BBUJICYEH AaHTUBUPYCOM.
Coznaiite MOJEIb € HYJIS.
JloGaBbTe U3 OCHOBHOI MaJIUTPhI SJIEMEHT «IIOMYJISALUS aT€HTOBY.
Haxumaewm nanee u BbiOMpaeM ynopsilou€HHOE PACIIONIOKEHHUE FIEMEHTOB U HAKUMAEM
rOTOBO.
Hactpoum Main, ki1acc akTUBHOTO OOBEKTA.
JloGaBuM crenyrolee AeiicTBUE MPU 3ayCKe:
for(inti=0; i<10; i++ ) //3amyckaem LMK 17151 OTIPABKU COOOIIEHUS O 3apaKeHUH (PaiiiioB.
cell.get( uniform_discr( 999 ) ).receive( "Infection" );//camocoobiuienue

JloGaBuM B KJ1acc akTUBHOTO 00bekTa(Virus) CIeayronyo CXemy:
s co3nanus cxemsl UCIIONIBb3YHTE NANNUTPY «/InarpamMma cocTossHUN»
e DneMmeHT statechart — Hagano AUarpaMMbl COCTOSHUS.
o DOnementsiNot infected, Infected, Cured — coctosiaue.
o DnemenTsl Infectionl, Contactl, EndOflllness1, EndOfImmunityl — nepexosi.
OnementNot infected:
o JleiictBuenpusxoze: rectangle.setFillColor( chartreuse );
OnemeHTt Infected:
o JleiictBuenpusxoze: rectangle.setFillColor( orangeRed );
Onement Cured:
o JlenictBuenpusxozne: rectangle.setFillColor( cornflowerBlue );
Crpokarectangle.setFillColor( chartreuse );noceuiaeTHameMyasneMeHTy (¢aiiny), ka-
KOMIIBETEMYNIPUHATH, BIaHHOMCIIy4aesipko-3eJeHblii(chartreuse), Tak kak ¢aiin eme He 3apa-
JKEH.
Crpokarectangle.setFillColor( orangeRed ); moceutaeTHameMyasneMeHTy (daiiny), ka-
KOMIBETEMYTIPUHSTh, BIaHHOMCITy4ae KpacHbIH, Tak Kak (haii mopaxeH BUPYCOM.
Crpokarectangle.setFillColor( cornflowerBlue); moceiaeTHamemyasnemMeHTy (daitny),
KaKOHIIBETEeMYTIPUHSTh, BJaHHOMCITy4ae CHHUHN, TaK Kak (hailyr BEUIEYEeH aHTUBHUPYCOM.
[Tepexon Infectionl:
[Tepexon ocy1iecTBIAsSETCS MPU MOTYUYEHUU COOOILEHHS, KOTOPOE paHee OMUCHIBAIOCH B
kiacce Main.
ITepexoaContactl:
ITepexo1 ocyIIECTBIIAETCS C ONPENEICHHON HHTEHCUBHOCTBIO.
Crpoxka get Main().InfectionProbabilitynonydaer u3 nmons kinacca Main, 3HaueHue u3
nepemenHoil InfectionProbability.
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Crpoxkasend( "Infection'", RANDOM_ CONNECTED ); ornpasisieT cooO1enue o 3a-
pakeHnH (HaitIoB cIyvaifHo.
[TepexonEndOflllness1:
Crpokauniform( get Main().InfectiousMin, get Main().InfectiousMax ) paBanomep-
HOTOJIy4aeTaHHblen3nepeMenHolInfectiousMin u InfectiousMax.
[Tepexox EndOfImmunity1:
Crpokauniform( get Main().ImmuneMin, get Main().ImmuneMax )paBHOMEpHO T10-
JTydaeT JaHHbIE U3 epeMeHHbIX ImmuneMin u ImmuneMax.
Jlo6aBUM HECKOJIBKO 3JIEMEHTOB JJIs YIIPABICHUS BPEMEHEM, KOJIMYECTBOM HE3apakeH-
HBIX U 3apaKCHHBIX (ailsIoB, BEPOSTHOCTHIO 3apaXKEHUsI BUPYCOM (PaiiioB.
Hcnonb3yiiTe nepeMeHHble U OETyHOK U3 HATUTPhl « DJIEMEHTHI YIPaBICHU»:
[Tepemennas LatencyMin ucnonb3yeTcst Ui ONpeieieHUs] HAUMEHbBIIEr0 BpEMEHH 3a-
JIEP’KKH PaclpoCTpaHEHMsI BUpyca.
[Tepemennas LatencyMax ucmonb3yeTcs JUis ONpeiesieHUs] HanOOIbIIEero BpEMEHH 3a-
JEPKKH paclpoCTpaHEHMsI BUpyca.
[Tepemennas InfectiousMin ucronb3yercs st OnpeaesieHIsl HAMMEHBIIETo YKcia 3apa-
JKEHHBIX (pailioB.
[Tepemennas InfectiousMax ucnonb3yercs it onpeaeseHns HanOobIIEro Yucia 3apa-
JKEHHBIX (pailioB.
[Tepemennas ImmuneMin ncnomp3yercs sl ONpeAeTICHNs HAMMEHBIIIETO YHCiIa He 3a-
pakeHHbIX (hailyioB.
[Tepemennas ImmuneMax ucrnosib3yercs Ajs onpeaeacHuss HauOoJIbIIEro Ynucia He 3a-
paskeHHbIX (hailyioB.
[Tepemennas InfectionProbability ucrions3yercs st onpeaeneHust BEpOSATHOCTH 3apaske-
HUS.
HacTtpoum ux cnenyromum odpazom:
HacTtpoiika nepeMeHHBIX.
[Tepemennas LatencyMin:
e Tun — double
e 3HayeHHe N0 yMOJYaHHUIO— 3
Ilepemennas LatencyMax:
e Twun — double
e 3HaveHHE N0 YMOJYAHUIO —6
[Tepemennas InfectiousMin:
e Tun — double
e 3HaveHHE N0 YMOJYAHUIO — 7
[Tepemennas InfectiousMax:
e Twun — double
e 3HaveHHE N0 yMOJYAaHUIO — 15
[Tepemennas ImmuneMin:
e Tum — double
e 3HauyeHue 1o ymoa4anur —30
Ilepemennas ImmuneMax:
e Twun — double
e 3HaueHue 1o ymonaganuro —70
[Tepemennas InfectionProbability:
e Tum — double
e 3HAYEHHE [0 YMOTYAHUIO —2
Hactpoum arent cell 151 cOopa cTaTUCTUKU CIEAYIOLUIMM 00pa3oM.
Crpoxkaitem.statechart.isStateActive( Virus.Not_infected )0epeT nanHbpIe U3 aKTHBHOTO
kiacca Virus, u3 cocrostaus Not_infected.
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Crpoxkaitem.statechart.isStateActive( Virus.Infected )6epeT nanHpIe U3 aKTUBHOTO
Kiacca Virus, u3 cocrosunsinfected.

Crpoxkaitem.statechart.isStateActive( Virus.Cured ) OepeT qaHHbIC U3 aKTUBHOTO
Kiacca Virus, u3 cocrosuusCured.

JloGaBUM BpeMEHHYIO JuUarpamMmy ¢ HaKOIJIEHHEM U3 NanuTpbl «CTaTUCTHKa» U HACTPO-
UM ee

Crtpoka cell.NInfectious(), o3Ha4aet yto quarpamma 6eper gJaHHbIC U3 QYHKIIUHA
Nlnfectious() cOopa craTUCTHKH OMMCAHHOH paHee B areHTe cell.
Crpoka cell.NSusceptible(), o3Hagaet yTo quarpamma OepeT gaHHbIC U3 GYHKIUH
NSusceptible()cOopa craTucTiKU onmKMcaHHOU paHee B areHTe cell.
Crpoxka cel.NImmune(), o03Ha4aeT uyTo nuarpamma 6eper JaHHbIe 13 (YHKIIMH
NImmune()cOopa CTaTUCTHKHU ONMCAHHOW paHee B areHre cell.

3ammycTuTe MOJEIIb.

JlabopaTopnasi padora Ne6
MHuoroarenTHbI moaxoa B cpeae AnyLogic.

Lenb pabotsl: U3ydyeHne cpencTB U BO3MOKHOCTEH nporpamMmmbl AnylLogic [11s mocTpoe-

HUS MHOTOAr€HTHBIX MOJICIICH.
IIpakTH4yeckoe 3aganue

3ananue 1: Co3naiiTe 1eMOHCTPAIUIO CTAHIAPTHBIX TUIIOB CETEN areHTOB U TUIIOB MX
pacmosoxeHus (B HEMPepbIBHOM MIPOCTPAHCTBE), MoaepxkuBaeMbix AnyLogic. Tumsl ceteit
BKJTIOYAIOT B ce0s1 CITydaifHyIO CeTb, CETh, POPMHUPYEMYIO COTIIACHO PACCTOSTHUIO MEXTy arcH-
TaMu, MaJiblii MUp, 0€3pa3MepHYIO CETh U PEHIETOYHO YIOPSI0YEHHOE KOJBI0. THIIBI Pacioio-
JKEHUS - CIIy4aiiHOE, YIOPsIIOYEHHOE, KOJIBIIO U NPy XuHsIIas Macca. HacTpoiite Mojensb Taxk,
4TO ObI OBUIO BO3MOXKHO TMHAMUYECKH MEHATH KOJIMYECTBO MOACITUPYEMBIX areHTOB, a TAKKE
WX PACIOIOKEHUE U CETh.

Co3zpaiite MOJENb C HYJIS.

Ho6asbTe 2memenT «llomymsnust areHToB» ¢ maUTpbl « OCHOBHBIEY.

Hacrpoiite cienyrommum o6pa3om.

Haxxmute nanee u 3agaiite mmpuny u BeicoTy — S00.

Janee co3naaum JUHUIO ISl COEIMHEHUS CETH U KOMITbIOTEPHI.

[Tepeitnem k kiaccy Network u ymganum co3naHHbIN TPSIMOYTOJIBHUK.

[Tepenecem u3 nanutpsl «lIpe3eHramnusy» oBai:

e PammycmoXuyY -2

o lIBer 3aJIMBKU — YEPHBII

o lIBer nmMHUM - YEPHBIH
[Tepenecem k Hemy JuHutO (PucyHok 7).

Hactpoem o00BexT:

e Bknanka «/IunamMuueckue», koanuectBo - getConnectionsNumber()

e [lapametp dX - getConnectedAgent( index ).getX() - getX() — 03HaYaeT 4YTO MBI pa3-
MeIIaeM TOYKH KaKI0M CTPOKH B TOUKAX MOJKIIOUYEHHBIX ar€HTOB.

e [lapametp dY - getConnectedAgent( index ).getY() - getY() - o3HauaeT 4TO MBI pa3me-
1aeM TOYKH Ka)KJIOM CTPOKH B TOUKAX MOJKIIOUYEHHBIX areHTOB. ATEHTHI ITO0YEPETHO
obmatorcs ucnonb3ys getConnectedAgent( index ), Te 371eMEHTHI KOTOPBIE OOIIAFOTCS
OyJIeT mpeacTaBlIeHbl Ha TPE3CHTALINH.

o IIBer nmuuun - getConnectedAgent( index ).hashCode() > hashCode() ? new
Color(226, 176, 153, 100) : null — o3HayaeT 4TO MBI MEHSIEM IIBET, B 3aBUCUMOCTH OT
OOIIIEHUsT areHTOB.

Hactpoewm snemeHT environment:

Tum pactooKeHHS U THIT CETH — «3a1aeTCsl MOJIh30BaTEIEM

JloGaBuM 4 nepeMeHHBbIE:

1. connectionsPerAgent — ricrionib3yeTcst 715l TO/IcueTa COSTMHEHUN MEXTy areHTaMH.
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e Tum: double
o HauanbHoe 3HaueHue: 2
2. connectionRange — ucrnomnbp3yercs i MojcUeTa TaJIbHUX CBA3CH.
e Tum: double
e Hauanbnoe 3nauenue: 50
3. neighborLinkProbability - ucnions3yercs [11s mojcuera BEpOsSTHOTO COCENA.
e Tum: double
e Hauansnoe 3nauenue: 0.95
4. scaleFreeM — ncnonb3yercs IS TI0IcUeTa CBOOOTHO PACIIONOKEHBIX areHTOB.
e Tum: double
e Hauanbnoe 3nauenue: 10
Job6aBum 2 pyHKIMH:
1. applyNetwork — ¢pyHKIIHUS UCTIOTB3YETCS TSl MPOBEPKH U BBITTOJTHEHUS JICHCTBUHN B
MEPEKITI0YaTEeNSX B 3aBUCUMOCTH OT HACTPOEK MOJIB30BATEIA.
e Tum: void
e Kon, reno pynkmmm:
switch( radioNetworkType.getValue() ) {
case 0:
environment.setNetworkUserDefined(); / yctanaBnuBaeT onpe/ieliecHHYIO CETh
break;
case 1:
environment.setNetworkRandom( connectionsPerAgent ); //ycTanaBiuBaer ciy4aifHyIo CeTh
break;
case 2:
environment.setNetworkAllInRange( connectionRange );// yctanaBnuBaer ceTh ¢ [uanaso-
HOM
break;
case 3:
environment.setNetworkRingLattice( (int)connectionsPerAgent );// yctanaBnmuBaeT KoJblie-
BYIO CETh
break;
case 4:
environment.setNetworkSmallWorld( (int)connectionsPerAgent, neighborLinkProbability
);//ycTaHaBIMBaET Malylo CETh
break;
case S:
environment.setNetworkScaleFree( scaleFreeM );// ycranapnuBaet cBOOOJHYIO CETh
break;
3

environment.applyNetwork(); //Beimonnsem @ynkiuto applyNetwork();//
2. setNumberOfAgents — QpyHKITHS UCTIONB3YETCS IJIs1 yCTAHOBKH YMCIIA areH-
TOB.
e Tum: void
o Kopa, Teno ¢pynxmm:
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while( comp.size() > n ) /g0 Tex mop moka, YUCIIO areHTOB OOJIBIIE 33JAHHOTO YKCIa B Iepe-
Kkirouarene radio,
remove_comp( comp.get(0) );// MbI yansieMm areHTbl.
while( comp.size() <n) {
//mo Tex mop Mmoka, YMCao areHTOB MEHbIIE 3aJaHHOTO YKCIIa B iepekitoyaTene radio,
Agent a = add_comp();// MbI 100aBIIsIEM areHTHI
a.setEnvironment( environment );
}
environment.applyNetwork(); //Bemmonasiem gynkmuro applyNetwork();
environment.applyLayout(); / Beimonnsem ¢ynkuuto applyLayout();
Jlo6GaBuM 3 nepexnrodarens U3 HaIUTPbl « DJIEMEHThI YIPaBICHUS»:
1. radioNetworkType — ucnonb3yercst 111 BEIOOpa THIIA CETH.
HacrtpoiiTe ero cinemyronmum o0pa3om:
Pucynok 8 — HacTpoiika nepexitouaresns
ITognuiiem ero, nepeneceM u3 nanutpsel «lIpesenranusy sneMeHT TekcT. B cBolicTBax
«Tekct» nobasum cnenytomiee: Network type.
Crpoka applyNetwork(); - npuMeHUTH K CETH.
2. radioLayoutType — ucnonb3yercs /Ui BHIOOpa MakeTa CeTH.
Hacrpoiite ero ciemytommm oopa3om:
Pucynok 9 — Hactpoiika nepexitodarens.
ITognuiem ero, nepeneceM u3 nanutpsl «lIpesenranusy sneMeHT TekcT. B cBolicTBax
«Tekct» nobasum cnexnytouee: Layout type.
3. radio — ucnonb3yeTcs U1l ONPeIeICHUs] YUCIIa aTeHTOB
Pucynok 10 — Hactpoiika nepekntoyares.
Kon neiictBust:
switch( value ) {
case 0: setNumberOfAgents( 10 ); break;
case 1: setNumberOfAgents( 50 ); break;
case 2: setNumberOfAgents( 100 ); break;
case 3: setNumberOfAgents( 200 ); break;
case 4: setNumberOfAgents( 500 ); break;

}

JauHbIil Ko npeacTaBiseT co0oi GyHKIHMIO BEIOOpA B MIEpeKIII0YaTelie, €Il Mbl BHIOU-
paeM NepBBIN AIEMEHT, TO OH pacro3HaeT ero kak 0 1 yCTaHaBJIMBAET KOJIMYECTBO areHTOB PaB-
HbIM 10 u T. 1.

Jlo6aBum 4 GeryHka:

1. sliderConnectionsPerAgent — ucrosnp3yeTcs st onpeeseHus MOAKIIOYSHUHN Ha OJT-
HOTO areHTa.

Crpoxka radioNetworkType.getValue() == 1 || radioNetworkType.getValue() == 3 ||
radioNetworkType.getValue() == 4 , 03Ha4aeT 4T0 MBI CPABHUBAEM 3HaUEHHE KOTOpPOE OepeM
13 MepBOro nepekirovarens ¢ 1, 3, 4, npoeepsist TEM caMbIM JOCTYITHOCTb JIEMEHTA.

Crpoka applyNetwork(); - 03HauaeT npuMeHEHHUE K CETH, B ClIydae, €CJIU €CTh JOCTYII-
HOCTb.

[Tonnumem ero, nepeneceM u3 nanutpsl «lIpesenranus» anemeHT TekcT. B cBoiicTBax
«Texct» nobasum cienyromee: Connections per agent:

2. sliderRange — ucnonp3yeTcs 1711 yCTaHOBJIEHUS AMANa30HA IPUCOEINHEHUH.

Crpoxka radioNetworkType.getValue() == 2, o3Ha4aer, 4To MBI 3HaUYE€HUE U3 TIEPBOTO
NIEPEKIIIOYATENS] CPABHUBAEM C UMCIIOM 2, ¥ BBIIIOJIHSIEM, €CJIA COBIAAAET.
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[Toanuiiem ero, nepenecem u3 nanuTpsl «IIpe3enTannsy 351eMeHT TeKCT. B cBoiicTBax
«Tekcr» nobasum cnenyrouee: Connection range:
3. sliderNeighborLinkProb — ucnosb3yercs 111 yCTAHOBJICHUS JUaa30Ha COCAMHECHUI
Crpoxka radioNetworkType.getValue() == 4, o3Hauaer, 4ToO Mbl 3HaAUYECHUE U3 MIEPBOTO
MEePEKIII0YaTeNsl CPABHUBAEM C YUCIIOM 4, TO €CTh MPOBEPSIEM, YTO BRIOPAHO B IEpEKIItOYaTEE.
ITognuiiem ero, nepeneceM U3 nanutpsl «lIpesenranus» sneMeHT TekcT. B cBolicTBax
«Texcr» nobasum cienyromiee: Neighbor link probability:
4. sliderScaleFreeM — ucrionb3yercs Uit yCTAaHOBJIICHHSI CBOOOTHOTO PACIIONOKEHUSI.
Ctpoka radioNetworkType.getValue() == 5, o3Hauaer, 4TO Mbl 3HaUYCHHUE U3 MIEPBOTO
NEPEKIIIOYATEINs] CPABHUBAEM C YUCIIOM 5.
[Toanumem ero, nepeneceM u3 nanutpsl «lIpesenranus» snemMeHT TekcT. B cBoiicTBax
«Texcr» nobasum caeayromee: M (Scale Free parameter):
3anmycTuTe MOJENb, MPOBEPHTE €€ padOTOCTIOCOOHOCTD.
3ananue 2: Co3naiiTe MOJEIb C ABYMs TUIIAMHU areHTOB - 3AIIUTHUKYU U 3JI0yMbIIIJICHHU-
Ku. JIJIs 3aIIUTHUKOB - IPABHUIIO CIEAUTH 32 3JI0YMBIIIICHHUKaMHU, KOTOPbIE TIOMAaJaloT B OIpe-
JIeTICHHBIN paJinyC U HE MPOIYCKaTh X K YCIOBHOMY LEHTPY. 3allIATHUK JOJDKEH TBUTATHCS B
CTOPOHY 3JIOYMBIIIUICHHUKA, U €CITU PACCTOSIHUE COKPATUIIOCH IO YCTAHOBJICHHOT'O 3HAYCHHUSI, TO
HCKIJTIOYaTh areHTa-3JI0yMBIIUICHHUKA U3 TAbHEHIIEro npouecca. 3M0yMbIIUICHHUKAM e~
CTBOBATH I10 MPABUIIAM - JIBUTATHCA K LICHTPY U U3MEHATh TPACKTOPUIO TBUKECHHS, €CITH B OIIPe-
JIETICHHOM PaJINyCe MOSIBUJICS 3aIIUTHHK.
Co3zpaiite MOJENb C HYJIS.
[TocTponm cxemy TEpPUTOPHH MO KOTOPOH OyIyT mepeMemaThCs Hallly 3710yMBIIIICHHHU-
KU, 3aIIUTHUKU ¥ 00bIYHbIe tou.(PucyHnok 16)
J1 HOCTPOCHUS UCTIONB3YHTE AIEMEHT MPSIMOYTOJIBHUK U3 ManuTphl «IIpesentanms» u
aneMeHThl Oubnuoteku «3D OOBEKTHI».
Co3paiite yauIbl, M0 KOTOPBIM OyIyT ABUTaThCS areHThI, OObEAMHNUTE UX B TPYIITY —
streets.
Janee co3nanum 3 arenra: defender, malefactor, persons.
defender, malefactor npu co3gaHnM areHTOB MOMECTUTE UX B OJJHY Cpeay.
Hactpoewm snement defender:
o HauanbHoe KOIMUECTBO OOBEKTOB — 3.
Hactpoewm anemenT malefactor:
e HavanbHoe xonnyecTBo 00HeKTOB — 10
ATeHT persons, CO3/1aJJUM C OTAEIbHOU cpesoil.
e HauanbHoe xonuyecTBo 00HeKTOB — 100
Hactpoewm cpemy 11st mepBBIX JBYX 3JI€MEHTOB:
B knacce Main co3nanum 3 napamerpa:
1. [TapameTp meter — oTBEUaET 3a paguyC U CKOPOCTh MEPEMEIICHHUS:
e Tum — double
e 3HayeHUE N0 YMOJYAHUIO — 5
2. scanRadius — mepeMeHHas OTBEUYAET 3a pauyC CKAHUPOBAHUS, OOHAPYKEHUS 3710-
YMBIIJICHHNKA.
e Tum — double
e 3HaudeHHe 1o ymoa4anuto - 10 * meter
3. killRadius — mepemeHHast OTBeUaeT Ha KAKOM PACCTOSIHUU OT 3J10yMBIIUICHHUKA
JIOJKEH HaXOJUThCS 3alIUTHUK, YTO OBI €T0 JIMKBUIUPOBATH.
e Tum — double
e 3HayeHHe MO YMOJTYAHUIO - 2 * meter
Hanee co3manum 2 dpynkuuu: placeMeOnStreet, chooseNextDestinationForMe.
1. ®yuknus chooseNextDestinationForMe — ncnonb3yercs Uit HAXOXKACHUS 3I0YMBIIII-
JICHHUKA.
Teno gpyHkmu:
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double x = agent.getX(); //moryyaeM 3HaYEHHUE X U Y ar€HTOB
double y = agent.getY();
ArrayList segments = new ArrayList();
for( int i=0; i<="" b=""">3amyckaeM HMKJ JJI5l IOUCKA KOOPAMHAT 3JI0yMbIILJIEHHUKA
ShapeRectangle rect = (ShapeRectangle)streets.get(i);
if( rect.contains( x,y))
segments.add( rect );
3
//BbIOMpPaeM CerMeHT yJIUIbI
int index = uniform_discr( segments.size()-1 );
ShapeRectangle rect = segments.get( index );
x = rect.getX() + uniform( rect.getWidth() );//mosyuaem KoopauHaThHI
y = rect.getY() + uniform( rect.getHeight() );
//HaYnHaeM IBUKeHHE B HY>KHOM HAINPaABJIeHUN
agent.moveTo( X,y );

2. ®yukius placeMeOnStreet — ucnonb3yercs B Havaje padoThl IPOTrpaMM ISl TOUCKA
Ka)XJIOTO arcHTa.

Teno ¢pyHkmu:

double x = 0;
double y = 0;//006nynsiem nepemMeHHbIE
boolean ok = false;
while( ! ok ) {
x = uniform( 700 ); /mpucBanBaeM nepeMeHHbIM 3Ha4YE€HUs 00IaCTH.
y = uniform( 500 );
for( int i=0; i<=""" b="">nuKJ A5 NOUCKA areHTOB B 00J1aCTH
ShapeRectangle rect = (ShapeRectangle)streets.get(i);
if( rect.contains(x,y) ) {

ok = true;

break;

}

}

}

agent.jumpTo( X,y );

Hactpoewm knacc Defender:
Coznagum 6 mapaMeTpoB:
1. meter — oTBEYaLT 3a painycC U CKOPOCTh MEPEMEIICHUS:
e Tun — double
2. scanRadius — pagnyc ckaHupOBaHUS
e Tun — double
e 3HaueHue no ymonmyanuio - 10 * meter
3. killRadius - mepemeHHast OTBeUaeT Ha KAKOM PACCTOSIHUU OT 3JI0YMBIIIIJICHHUKA J0JI-
YKEH HaXOJIUTHCS 3AIIUTHHK, YTO OBl €ro JINKBUIUPOBATE.
e Tum — double
e 3HA4YEHHE 10 YMOJYAHUIO - 2 * meter
4. velocityNormal — mapameTp oTBeyaromuii 3a HOpMaJIbHYIO CKOPOCTh
e Twun — double
e 3HaueHue 1o ymon4yanuio - 3 * meter / second()
5. velocityFollowVictim — ckopocTs TipeciieToBaHUs 3aIIUTHUKOM HapyIITUTEICH.
e Tum — double
e 3HaueHue 1o ymona4anuio - 3.3 * meter / second()
6. decisionProbability — mapameTp oTBe4aeT 3a BEpOSTHOE pELICHHE.
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Tun — double

3HaueHue 1no ymonyanuto - .2

JloGaBuM niepeMeHHYI0 victim, I IOJICUeTa KOJIMYEeCTBa 37I0yMBIIIICHHUKOB.

Tumn, npyroii — Malefactor.

Ho6asum dynkumio - otherPeopleAround — oTBeuaeT 3a Bcex HapymIuTeneil B 00JacTH:
Teno ¢pyHKIMM:

for( Malefactor v : get Main().malefactor ) { //mpoxoaum depe3 Bcex HapymuTeseh B 00JacTu
if( v.statechart.isStateActive( Malefactor.Killed ) )

continue; //mpoiyckaeM JIpyrux Jroaen

if( v !=victim && distanceTo( v ) < scanRadius ) return true;

} //mponyckaeM HapymIUTeIeH HAXOAITUXCS BCE 30HBI OOHAPYIKEHUS

return false;

Havano guarpamMmMel cocTostHui — statechart

HetictBue - get Main().placeMeOnStreet( this );

Cocrosiaue — Scanning

HetictBue npu Bxoje - get Main().chooseNextDestinationForMe( this ); - 1Bmxemcs B
J1000M HaIPaBIICHUU

[Tepexon — Scan

[Ipoucxoaut — no raitmayty - 0.1 * second()

[erictBue

victim = null; /cOpoc konuuecTBa HapymuTeneH
for( Malefactor v : get_Main().malefactor ) { /mpoxoaum uepe3 Bce KepTBBI B 001aCTU

BaHUA

if( v.statechart.isStateActive( Malefactor.Killed ) )
continue; /mponyckaeM JUKBUAUPOBAHHBIX JIFOIEH
if( distanceTo( v ) < scanRadius ) { //eciiu 00BeKT B mpezeiax paanyca CKaHUPO-

if( randomTrue( decisionProbability ) ) { //cinyuaiinbiit BEIOOD
victim = v; //3anoMuHaeM HapyluTEINs
break; //mpekparaem nouck

}
}

[Tepexon — ChangeDirection

[TporcxoauT - Mo NPUOBITHIO areHTa.

[Tepexon VictimChosen

ITponcxoauT — npy BEINOJIHEHUH yCIIOBUA - victim != null

Cocrosanue — Chasing

[eiictBue npu Bxoze - setVelocity( velocityFollowVictim ); - yBennunBaeM ckopocTh
HetictBue npu BeixoJe - setVelocity( velocityNormal ); - 3amenmnsieM, Bo3Bpaiiaem
HOPMaJIbHYIO0 CKOPOCTb

[Tepexon — StepChase

ITpoucxoaut — no taiimayty - 0.1 * second()

HetictBue - moveTo( victim.getX(), victim.getY() ); - 1BUraeMcsi B CTOPOHY 3JI0YMBIIII-
JICHHUKA.

[Tepexon — CloseEnoughToKill

[Ipoucxoaut — npu BeinoaHeHun ycioBus - distanceTo( victim ) < killRadius, eciiu pa-
JUYyC JTUKBUJAIMH OOJIbIIIE, YeM TUCTAHIIMS 10 HAPYIIUTEIS.

Cocrosinue — Following, He TpeOyeT HacTpOMKu

[Tepexon StepFollow

ITpoucxoaut — no taitmayty - 0.1 * second()
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30M:

HevictBue - moveTo( victim.getX(), victim.getY() ); , 1BUraemMcs B CTOpOHY HapyIIuTe-
TSl

ITepexon NoOneAround

[TpoucxoauT - mpu BeimoaHeHUH ycinoBus - | otherPeopleAround() — mo6mu3oct HeT
JIPYTUX HapyIIUTeseH.

Cocrosaue — Killing

[elictBue npu Bxojie - stop(); - ocranaBiauBaemcs, victim.statechart.receiveMessage(
"I Kkilled you!" ); - moceutaeM HapymIUTENO COOOIICHHE, YTO OH YOHT.

[Tepexon — GiveUp

[Ipoucxoaut — o taitmayty - 15 * second()

HetictBue - victim = null; - oTka3pIiBaeMcsi OT peciie10BaHuUs.

[Tepexon — Completed

[Ipoucxoaut — no taitmayty - 10 * second()

HeticTBue - victim = null; - npekpamiaem npeciieoBaHuUE.

Cocrosnue — WalkAway

Hetictue nipu Bxoje - get Main().chooseNextDestinationForMe( this ); - HaunHaem
JBUKEHHE B TIOOOM HAIPaBIICHUU.

[Tepexox — ResumeScanning

[TpoucxoauT — mo mpuOBITHIO areHTa

N3menum arent kinacca Defender

JloGaBuM a1ieMeHT oBa, u3 nanuTpsl «[Ipe3enTarus», HaCTpoeM ero cieayImM oopa-

L[Bet 3anuBku — yellow, npo3paunocts 59.

[[BeT nmuHuu — gold.

JloGaBuM crenyromuii oBa:

[{BeT 3anuBKku — red, mpo3pauHocTs 111.

LBeT nuauM — red.

Tperwnit oBai:

[IBet 3anuBku — mediumSlateBlue, npo3paunocts 127.

[[Bet nunuu — mediumSlateBlue.

JIvHus, 17151 COeTMHEHNS] HApYIIUTENS C 3alIUTHUKOM.

[[BeT nmuHuu — red.

[anee nactpou kiacc Person:

Havano nuarpammer — statechart

[eiictue - get_Main().placeMeOnStreet( this );

Cocrosnue — Walking

[HetictBue npu Bxone - get Main().chooseNextDestinationForMe( this ); - 1Bumxemcs B

JT000M HalpaBJIEHUU.

[Tepexon — ChangeDirection

[TpoucxoauT — no npuOBITHIO areHTa.

Hactpoewm knacc Malefactor:

Hauano nuarpammel — statechart

HetictBue - get Main().placeMeOnStreet( this );

Cocrosnue — Walking

[HetictBue npu Bxoje - get Main().chooseNextDestinationForMe( this ); - 1Buxemcs B

J000M HaIpaBJICHUH.

[Tepexon — ChangeDirection

[TpoucxoauT — mo npuOBITHIO areHTa.

[Tepexon — transition

[TpoucxoauT — npu NOJTy4YeHUU COOOLIECHUS.

Tun cooOmieHus — string

OcymectBisTh niepexo, eciau coodmenue papao: "I killed you!"
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Cocrosanue — Killed

HetictBue npu Bxozne: stop(); , groupPerson.setRotationY( P1/2 ) — npexpaiaem 1Bu-
KEHHE.

Mopens areHTa BBINISIIUT CICAYIOIMUM 00pa3oMm:

st peanuzanuu 3Tol Mojenu Beioepute u3 nautTphl «3D OOBEKThI», KAPTUHKY «4YeJIo-

BCK», IOMCCTUTEC €TI0 B IIPAMOYT'OJIbHHUK!

LlBeT 3aMUBKH — HET

I{Bet muHum — red

KpacHoe nsTHO MOKHO c/iesiaTh MPU MOMOIIY JJOMaHOW JTUHUH.
Jo6aBum napametp meter

Tun — double

B cBoiicTBax kiacca Defenders, Malefactor, Bo Bkiagke «AreHT», 3aaIUM CKOPOCTh

paBHOi1 - 3 * meter / second().

3amycTuTe MOJEIH, MPOBEPHTE PAOOTOCIIOCOOHOCTS.

JlabopaTopnasi padora Ne7
Koneunbie aBTOMATHI
PaccMoTpuM npumMep noKyInku ToBapoB, eciu umerorcs aenbru. [loctpoum KA (e-

TepMI/IHI/IpOBaHHHﬁ KOHEYHBIN aBTOMaT), C IIOMOIIBIO aBTOMATA 6y,HeM IIPOBCPATH, CCTh JIN
ACHBI'M HA MOKYIIKY WJIK HCT. Ecnu ecthb ACHBI'M, TO MbI ITIOKYIIA€EM TOBap 10 TEX I1OP, [TOKAa HEC
3aKOHYaTCsAa JCHBI'H.

[TocTpouM cieayromyro cxemy.

JloGaBuM Tpu MEepeMeHHEbIE:

[lepemennas v, HeoOXoauMa [T TeHEPALIMH JICHET, €CIIH CTeHEPUPOBAHHOE YHCIIO
0oJbIIIe HYJISA, TO y HAC €CTh JICHBI'M Ha MOKYMKY ToBapoB. (Tumn — int, HayanbHOE 3HAYE-
Hue — 0)

2. Ilepemennas symbol_, BcnomoraresiabHas NepeMeHHas1, €CIU IepeMeHHast v 00JIbIIe Hy-
751, TO IEpEeMEHHOMN MpHrcBarBaeM 3HaueHue 1, a ecnu HeT, To 0. Ciryxut i 6oJee npo-
CTOH peasin3alluyl reHepauy BXoAHbIX yncel. (Tun — int, HauanbHOe 3HaueHue — 0)
3. Ilepemennas count_food, HeoOxonuMma ass mojicuera KyrieHHoH enpl. (Tun — int,
HauyanbHoe 3HaueHue — 0)
HacTtpouM >51eMEHTHI CIIEeYIONUM 00pa3oM:
OneMeHT CBolicTBO Hacrpoiika
Cocrosinue q0 Hetictue nipu | if(v>0)//ecnu nepemenHast 60Jblie HyJIs,

BXOJIE {
qO.setFillColor( green );//To xpyr q0 - 3eneHbIi
symbol_=1;//mepemeHHas paBHa e/ICHUIIE.

}

else //unaue

{
qO.setFillColor( red );//xpacHbrit

symbol_=0;//mepemennas paBaa 0

}

Heiictue npu | qO.setFillColor( gray );
BBIXOJIE

59




ITepexon [Ipoucxoaut | symbol ==0;
NMPOBEPKA_HAJIMYMSA_ P BBIMOJI-
JAeHer HEHUH YCIIO-

BUS
ITepexon [Ipoucxoaut | symbol ==1;
eCJIH_eCTh_JIeHbI'H P BBITOJI-

HEHUH YCIIO-

BUS

Cocrosnue mycroii_06s0k1

CJ'IY)KI/IT AJI HarJIAAHOCTU COBCPUHICHUSA ITOKYIIOK.

ITepexon 3aaep:x- [Ipoucxoaur |2
Ka_BpeMeHM _ 1o TaiiMayTy
NJIS1_HATJISIAHOCTH
padornil
Cocrosinue q1 HetictBue nipu | if (v<=0)
BXOJIE {
symbol_ =0;
3
else {
symbol_=1;
qO1.setFillColor( green );
}
Hetictue npu | qO1.setFillColor( gray);
BBIXOJIE
ITepexon 3aaepix- [Tpoucxogutr | 0,5

Ka_BpeMeHM_
JAJIS_HATJISTHOCTH
padoThI2

10 TalimMayTy

CocrosaHue mycroi_0s10Kk2

CJ'IY)KI/IT AJId HArJIIAHOCTU COBCPHICHUS ITOKYIIOK.

Ilepexon mokynka

IIpoucxogur | symbol ==1;

IIPU BBITIOJI-

HEHUM YCII0-

BUSI

[erictBue v=v-1;//0THIMaeM 3a KaXAyI0 MOKYNIKY

count_food=count food+1;//mpubasnsiem ToBap 3a
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KKIYIO MOKYIKY
Ilepexon ecaim_nenbru_ | IIpoucxomutr | symbol ==0;
KOHYMJIHUCH P BBIMOJI-
HEHUH YCIIO-
BUS
CocrosiHue 2 HevictBue nipu | qO2.setFillColor( green );
BXOJI€
HetictBue nipu | qO2.setFillColor( gray );
BBIXOJIC
Koneunoe cocrosinue JewcTBue qO.setFillColor( red );
finalState qO1.setFillColor( red );
qO2.setFillColor( red );

Hanee nobaBuM KHOTIKY, JIs 3arycka mojenu. Hactpouwm ee ciemyromum 06pa3om:
OCHOBHBIE CBOMCTBA, JCHCTBUE:
v = (int)uniform_discr( 1, 100 );
statechart.start();
qO.setFillColor( gray );
qO1.setFillColor( gray );
qO2.setFillColor( gray );

Jo6GaBuM B Main, cBOcTBO «/leficTBUE MpH 3aIyCcKe, CIEeTyOIIHA KOI:
v = (int)uniform_discr( 1, 100 ); //reneparus yucen ot 1 70 100
Janee no6aBuM AJ1s1 HATISAHOCTH CIEAYIONLYIO MOJIEIb:
Pucynok 6 — Mojenb MOKyIKd TOBapoOB.
Jlns1 mocTpoeHus MOJIeNId UCTIOJIb30BATIMCH 3JIEMEHTHI NanuTphl «IIpe3enTammsy.
3amycTute MOJENb, MPOBEPHTE €€ pabOTOCIIOCOOHOCTD,

Ilepeuenv eonpocoe ona npomesxcymounoii ammecmayuu na 3aueme (1 cemecmp onsa

0J151 OUHO-3A0YHOU U 3A04UHOU hopMbL 00yUEeHUR):

1. He3aBucuMmble UCTIBITAHMUS.

2. ®opmyna NOJHON BEPOSITHOCTH.

3. Cny4aifHble BETUYNHBI.

4. MareMaTuueckoe 0’)KMIaHUE CITyYalHBIX BEIUYHH.

5. He3aBucuMOCTB Cily4allHBIX BEJIUYMH.

6. Jlucnepcus ciaydaiiHbIX BEIUYMH.

7. CpenHekBaapaTUYHOE OTKJIOHEHHE.

8. Pacmpenenenue ciaydailHON BETUYMHBL: ONPEACIICHUE TOHATHUA.

9. CranmapTHOE HOPMAJILHOE pacIpeiesieHHe.

10. IIpaBuio Tpex cUrM.

11. IlenTpanbHas npeneibHas TEOpeEMa.

12. DxcroHeHIMaIbHOE pacipeesieHue.

13. Pacnpenenenus. BeliOymna-I'HeneHko.

14. JluckpeTHbIe pacrpeaeneHus: OMHOMUANbHEIE, TUNiepreoMerpuueckue u [lyaccona.

15. Craructudeckue METOIbl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

16. CratucTudeckue OleHKH.

17. Hecmemennsbie, 3pGeKTUBHBIE U COCTOSITEIIBHBIC OIICHKH.

18. BriOopouHas cpenHss U BEIOOPOYHAS TUCTIEPCHS.

19. Yucno creneneit cBOOOIBI.
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20.

OCHOBHBIC 3aKOHBI pacnupeaciCHud CTaTUCTUICCKUX OLICHOK. Toueunas u HUHTEP-

BaJIbHAs OLeHKU. JloBepuTenbHbII HHTEpBaL. MeTo1 MOMEHTOB U METO]T HAaMOOJIBIIET0 IPaB/0-
1o00us JUIsl TOUSUHOW OLIEHKU IapaMeTPOB PaCHpeeIeHHs.

21.

Cratuctudeckas runoresa. [Iposepka craructuyeckux rumnore3. OmuoKy mepBoro u

BTOpOTO pojaa. CTaTUCTUYECKUI KPUTEPUM MPOBEPKU HYJIEBOW TMIIOTE3BI.

22.
23.
24.
25.
26.
27.
28.
29.
30.

[IpoBepka runoTe3sl 0 paclpeeICHUH TeHePaTbHOM COBOKYITHOCTH.

Kpurepuii [lupcona.

3aBUCUMOCTH MEX/1y CIIy4YalHbIMU BEJIUYHMHAMMU.

Turbl 3aBUCUMOCTEH.

JIuHeiHas cBs3b.

Koppensus.

Perpeccuonnslii ananus.

Br16opouHOe ypaBHEHUE perpeccuu.

OThICKaHKE TaPaMETPOB BHIOOPOYHOTO YPABHEHHS PErPECCUU 110 HECTPYIIITUPOBA-

HBIM U CTPYHIIMPOBAHHBIM JTaHHBIM.

31.
32.
33.
34.
35.
36.
37.

JlucniepCuOHHBIN aHaIM3.

[TonsiTvie 0 IUCIIEPCUOHHOM aHAJIM3E.

@dakTopHas ¥ OCTATOYHAs AUCIIEPCHUH.

OcHOBHBIE IOHATHS MHOT'OMEPHOT'O CTaTUCTUYECKOTO aHAJIN3a.

MeTto1bl pakTOpHOrO aHANM3a, UX 001ACTh IPUMEHEHUS.

MeTton rinaBHBIX KOMIIOHEHT.

Knaccugukaius 00beKTOB, OMMMCHIBAEMBIX KOJTMYECTBEHHBIMHA U KAU€CTBEHHBIMH

IMPpHU3HAKaAMMU.

38.
39.
40.
41.
42.
43.
44.

45.
46.
47.
48.

IIpumeps! Ki1acTep-aHAIN3A.
IlousTne monemnmu.

Knaccudukanus Momemnei.

[TonsiTne MOAETMPOBAHUS.

Buaer monenupoBaHus.

OTanbl MOACIIUPOBAHUA.

Ha3znauenue 3TanoB MOI€TMPOBAHHS.
Craany ucclie10BaHus.
DKCIEPUMEHT.

Bubl sKcriepuMeHTOB.

OcHOBHBIE 3a/1a4H, pelIaeMble INIAHUPOBAHUEM IKCIIEPUMEHTA.

Ilepeuens 6onpocoé onsa npomexcymounon ammecmayuu na sxzamene (1 cemecmp ons
0uHOIl popmbl 00yuenus, 2 cemecmp 014 OYHO-3A0UHOU U 3A0YHOU POpMbL 00yUeHU):

l.
2
3.
4.
5

6.

He3zaBucumbie ucnbITaHus.

dopmyiia OJIHOKU BEPOSITHOCTH.

CrnyvaitHbpie BeTUYUHBI. MaTeMaTuuecKkoe 0KMIaHUE CITyYalHbIX BEJTHYMH.
He3aBucumocTh cityyaliHbIX BEJIMYMH. J(Ucniepcus CiaydailHbIX BETUYUH.
CpenHekBapaTHYHOE OTKJIIOHEHHE.

Pacnipenenenue ciyvaitHOM BeIMUUHBL: onpeeraeHne nousaTus. CTaHaapTHOE

HOPMAJIbHOE pacrpe/ie/icHHe.

7.

8.

9.

10.

11.
COHa.

12.

[IpaBusno Tpex curm.

LenTpanpHas peebHas Teopema.

DKCMOHEHIIMAIBHOE pacIpeiesieHHe.

Pacnipenenenus. BeliOynna-I'Hemenko.

JlMcKpeTHbIe pacnpeaesieHns: OnHOMHUaIbHbIe, TUliepreomerpudeckue u [lyac-

CraTtucTHdecKue MCTOAbI O6pa6OTKI/I 9KCIICPUMCHTAJILHBIX JJaHHBIX. Cratucru-

YeCKHE OICHKH.
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13.
14.
15.
16.

Hecmemennsie, 3(eKTUBHBIE U COCTOSITEIBHBIC OIEHKH.

Bribopounas cpeqHsisi M BBIOOpOYHAsS AUCIICPCHSI.

YucIio crerneHeii cBoOOOIbI.

OcHOBHBIE 3aKOHBI PACTIPEICICHUS] CTATUCTUYECKUX OLICHOK. ToueuHast 1 UHTep-

BaJIbHas1 OLICHKH. HOBCPHTGHBHBII;'I HHTEPBAJI.

17.

MGTOI[ MOMCHTOB 1 MCTO[ HanOOJIbIIEr0 HpaBI[OHOI[06I/I$I JUIA TOYCYHOMN OLCHKHU

napaMeTpoB pacrpeesieHus.

18.

Cratuctudeckas runoresa. [IpoBepka cratuctuyeckux runores. Omuoku nepBo-

ro U BTOporo pojaa. CTaTUCTUUECKUN KpUTEPUN TPOBEPKU HYJIEBOM THIIOTE3HI.

19.
20.
21.
22.
23.
24.
25.

[IpoBepka runoTessl 0 pacupeaeIeHud TeHEPaIbHON COBOKYITHOCTH.

. Kpurepuii [Iupcona.

3aBUCUMOCTH MEX]y CIy4yallHbIMU BETMYUHAMU. THUIIBI 3aBUCHMOCTEM.
JIuneliHas CBS3b.

Koppemsanus.

Perpeccruonnslii ananus. BeibopouHoe ypaBHEHHE pErpeCcCUH.

OTbIcKaHME TaPAMETPOB BHIOOPOYHOT'O YPABHEHUSI PETPECCUH 110 HECTPYIIIIUPO-

BAHBIM U CTPYHIIMPOBAHHBIM JdHHBIM.

26.
27.
28.
29.
30.
31.
32.
IpU3HAKaMHU.
33.
34.
35.
36.
37.
38.
39.
40.
41.
IPELIHOCTb.
42.
43.
44.

Jucniepcronnsblil aHanus. [loHsTHE O AUCTIEPCHOHHOM aHAIU3E.
@dakTopHas U OCTaTOYHAs JUCIEPCUH.
OcHOBHBIE TOHSTHSI MHOTOMEPHOTO CTATUCTHYECKOTO aHAJIN3a.

MeTto1bl pakTOPHOTO aHANM3a, UX 00JIACTh IPUMEHEHUS.
Mertopa ri1aBHBIX KOMIIOHEHT.
Knaccudukanus 00beKTOB, OMMCHIBAEMBIX KOJTMYECTBEHHBIMH U KAU€CTBEHHBIMH

IIpumeps! Ki1acTep-aHAIN3A.

[Tonarue monenu. Knaccudukanus moaenei.

[TonsaTne MonenupoBanus. Buasl MoaenpoBaHusl.

Oranel MoaenupoBanus. HazHaueHne 3TanoB MoeIMpOBaHUs.

Craguu uccne10BaHusl.

OKCHepUMEHT. Buapl 3KkCIEpUMEHTOB.

OcHoBHBbIE 33/]auH, pelIaeMble IUIAaHHPOBAHUEM IKCIIEPUMEHTA

N3mepenus. Buabsl uaMepeHui.

Kiace TouHocTH M3MEpUTENbHBIX TPUOOPOB. AOCOIOTHAS U OTHOCUTEBHAS T10-

OmmbKy HAOMIOEHUS U UX BUJIBI (CUCTEMAaTHYECKUE, CITydalHbIe, TPyObIe).
Bri6pocsl. [IpaBuna okpyrineHus uncen. 3Havarniue nudpsl yucna.
JloBepuTENbHOE OIIEHUBAHUE: IOBEPUTEIbHAS BEPOSITHOCTD, TOBEPUTEIHHBIN UH-

TEpBAJI, HAACKHOCTD.

BCHC.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

B3BemenHoe cpennee.

O06paboTka pe3yabTaTOB MPSAMBIX U KOCBEHHBIX H3MEPEHHH.

Br16opouHas cOBOKynHOCTh. Penpe3eHTaTuBHOCTh BBIOOPKU. BHbI BEHIOOPOK.

. Aucnepcus.

. Pactipenenenue BepostHocTelr CThIOIEHTA.

. ITpoBepka runoTes: OmMUOKH MEPBOro, BTOPOTo poJa.

. [IpoBepka 0IHOPOAHOCTH HE3aBUCUMBIX BHIOOPOK.

. IIpoBepka BOCIIpOM3BOAMMOCTH OIIBITOB.

. Kpurepnii Cteronenta, kputepuiit @umepa, kpurepuii Koxpena.

. BoisiBienue npomaxoB npu 06paboTke pe3ynbTatoB usmepenuii. Kpurepuii Io-

. [loHsATHE pErpecCHOHHON 3aBUCUMOCTH. Y pABHEHHUE PETPECCUH.
. [lonaTHE KOppEIALMH.
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57. . OcHOBHasl 3aJ1aya PErpecCUOHHOIO aHAIN3A.

58 . OcHOBHasl 3a71a4a KOPPEJSIIITUOHHOTO aHAJIK3a.

59 . OnHO(aKkTOpHAS TUHEHHAST PETPECCHsL.

60. . Onpenenenre kK03 (HUIMEHTOB PErpecCHy TUHEHHONW 0THOPAKTOPHON 3aBUCH-
MOCTH METOJIOM HaUMEHBIINX KBaIPaTOB.

61. . Beibopounslii koapdurnment koppensiuuu. CBoiicTBa Ko huIenTa Koppeis-
nuu. OlleHKa 3HaUUMOCTH K03 (pULIeHTa KOPPENALIUU.

62. . MHOKECTBEHHAs JIMHEWHAs PETPECCHSL.

63. . [lontuHOMMAaNBHAS perpeccus.

64. . [IpoBepka perpeccuu Ha JOCTOBEPHOCTh U a/IEKBATHOCTb.

65. . lucnepcust BO Mpou3BOJUMOCTH.

66. . AHanIM3 OCTaTKOB.

67. . Boienenue ¢pakTopoB, OKa3bIBAIOIIKUX HAUOOJIIbIIIEE BIUsIHNE HA OTKIUK. O1eH-
Ka XapakTepa, 3HaKa ¥ CTENECHU BIHSHHS (PAaKTOPOB HA OTKIIHK.

68. . [IporHo3 3HaueHus OTKJIMKA JJ1s JIFOObIX 3HaYCHUH (PaKTOpOB.

69. . 3ajla4a ONTUMU3ALUY.

70. . MeTo1 KpyTOTr0o BOCXOKIEHHS 110 TOBEPXHOCTH OTKIIHKA.

5.5. Mmemoouueckue mamepuansi, onpedenaouiue npoyeoypsvl OUYeHUGAHU 3HAHUII,
YMeHull, HaéLIKO8 U (uau) onvlma OeAMeIbHOCmU, XAaAPAKMEPUZYIOUWUX IMAnbl
dopmuposanun komnemenyuil

Kpumepuu ouyenku omeema na éonpocul 3auema.

OTBeThl 00y4YaroIIerocs Ha 3a4eTe OLIEHUBAIOTCS MeIarorn4ecKuM pabOTHUKOM IO BapH-
AHTYy 3a4TE€HO/HE3a4YTEHO.

«3auteHo» — oOydaromuics riIy0oKo M MPOYHO OCBOMIJI MPOrPaMMHBIM MaTepuan, Hc-
YepbIBAIOIIE, TIOCIE0BATEIBHO, TPAMOTHO M JIOTHYECKH CTPOMHO €r0 M3JIaraeT, TECHO YBSI3bI-
BaeT C 3a/1auaMu U Oyayliei AeaTeIbHOCThIO, HE 3aTPYIHSAETCS ¢ OTBETOM MPU BUIOU3ZMEHEHUU
3aJaHust, CBOOOIHO CIIPABIISIETCS C 3ajJa4aMH M MPAKTHYECKUMH 3alaHUSIMH, MTPABHIBLHO 000C-
HOBBIBA€T NMPHUHATHIE PEIICHUS, YMEET CaMOCTOSTENIbHO 0000IaTh ¥ U3jaraTh MaTepuai, He JI0-
MmycKas OIIMOOK;

«HezaureHno» - oOyyaromuiicst He 3HaeT 3HAUUTENbHON YacTH MPOTrPaMMHOI0 MaTepuana,
JIOITyCKAET CYIIECTBEHHBIC OIMMOKH, ¢ OOJBIIMMH 3aTPyIHEHHUSMH BBITIONHIET MPAKTUYECKHUE
3aaHMs, 3a0a4H.

Kpumepuu oyenku omeema na 6onpocwt IK3amena:

OTBeThl 00yuaronierocss Ha 3K3aMeHe OLIEHUBAIOTCS IMEAArorHuyecKuM pabOTHHUKOM IO
nAmuoOanIbHOIN cucmeme.

5 6amioB — obyyvaronuiics rTy00OKO M MPOYHO OCBOMJI MPOrPAaMMHBIN MaTepual, ucuyep-
IBIBAIONIE, TOCIIEIOBATEIHHO, TPAMOTHO U JIOTUYECKH CTPOWHO €T0 W3JIaraeT, TECHO YBS3BIBACT C
3ajauaMy U OyAyIied AedTeNbHOCTbIO, HE 3aTPYyAHSETCS ¢ OTBETOM IPU BUIOU3MEHEHMHU 33a7a-
HUSI, CBOOOJTHO CHPABISIETCS C 33J]a9aMH U TPAKTUYECKUMU 3aIaHUSIMH, TIPAaBHIIBHO 000CHOBBI-
BACT MPHUHATHIC PELICHHS, YMEET CaMOCTOSITEIbHO 0000IaTh U U3JIaraTh MaTepual, He TOIMycKas
OImuOOoK;

4 GanoB — o0yJaroIuiicss TBEPIO 3HAET MPOTPAMMHBIN MaTepuall, TPaMOTHO U 10 CyIIe-
CTBY M3JIaraeT €ro, He JOMyCKas CYIIEeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOC, MOXKET Ipa-
BIWJIBHO MPUMEHATh TEOPETHUECKUE MOJIOKEHHS U BJIaZieeT HEOOXOIUMBIMU YMEHUSAMHU M HABBI-
KaMU TP BBITIOJTHEHUH TIPAKTHYECKUX 33 JaHHIA;

3 6ayioB — 00y4YaroLMiicss OCBOMJI OCHOBHOM MaTepual, HO HE 3HAeT OT/EJbHBIX JeTa-
JIeid, JOMyCKaeT HETOYHOCTH, HEJJOCTATOYHO TPaBWIIbHBIE (DOPMYITUPOBKH, HAPYIIAET MOCIEI0-
BaTENbHOCTh B U3JI0KEHUHU MMPOrPAMMHOI0 MaTepuasla U UCIIBITHIBAET 3aTPyIHEHHS B BBIIOJIHE-
HUH MTPAKTHYECKUX 3a1aHUH;

2 QanoB — OOydYaroLIUiics He 3HAeT 3HAYMTEIbHON YacTH MPOrpaMMHOIO Marepuana,
JIOITyCKAeT CYIIECTBEHHBIC OIMMOKH, ¢ OOJBIIMMH 3aTPyIHEHHWSMH BBITIONHIET MPAKTUYCCKHE
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3aJaHMs, 3aa4H.

6. [lepeyeHb OCHOBHOI M I0ONOJTHUTEIbHOM Y4eOHOI JIUTEPaTyPHI 1JI1 OCBOEHHS
Y4eOHOM M CIUIINHbBI

6.1. Ocnoenasa numepamypa.

1. MaTtemaruueckoe moaenupoBanue. [Ipaktukym: yaednoe mocodue / JILA. Kopoboga,
10.B. byraes, C.H. Uepnsena, FO.A. Cadonona; Hayd. pexa. JI.A. Kopobosa; Boponexckuii roc-
YAAPCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTNN. — BopoHex: BopoHexxckuil rocyaap-
CTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHooruid, 2017. — 113 c.: Pexxum goctyna: mo noamuc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=482006

2. lllopoxosa, N.C. CtaTuctuyeckue MeToAsl aHanuza: yueonoe nmocoodue / U.C. Illopo-
xoBa, H.B. Kucnsk, O.C. Mapues; Ypanbckuii heaepanbHblii YHUBEPCUTET UM. miepBoro [Ipesu-
nenta Poccuu b. H. Enbriiuna. — 2-e u3g., crep. — Mocka: ®nunTta: Ypansckuii GenaepaabHbIit
yHuBepcureT (Ypd@VY), 2017. — 301 c.: Pexum nocryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=482354

6.2. /lononnumenvnan 1umepamypa

1. CemenoB, A.I'' MaremaTnueckoe U KOMIIBIOTEPHOE MOJAEIUPOBAHUE: IMPAKTUKYM:
[16+] / A.T. Cemenos, U.A. Tleuepckux; KemepoBckuii rocynapcTBeHHbI yHUBepcUTeT. — Ke-
MepoBo: KemepoBckuii rocynapctBeHHbIl yHuBepcuret, 2019. — 237 ¢ : Pexum nocrtyna: mo
noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=574121

7. Ilepeyenbp  pecypcoB  HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«HTepHETY», COBpEeMeHHbIe NMpodeccroHa/ibHble 6a3bl JAHHBIX U HHPOPMALMOHHbIE
CHCTEeMBbI He00X0AuMBbIe /1151 OCBOCHUS Y4eOHOM U CHUIITTHHbI

1. http://mon.gov.ru — caiit MunoOpnayku PdD

2. http://www.edu.ru/ — 6ubnmoreka denepanpHoro noprana «Poccuiickoe 0oO6pa3oBa-
HUE» (COAEPKUT KAaTalor CChUIOK Ha MHTEPHET-PECYPChI, HIIEKTPOHHBIE OMOIMOTEKH MO pa3yiny-
HBIM BOIIpOCaM 00pa30BaHMUS)

3. http://www.prlib.ru — IIpe3unenrckas 6udnmuorexa

4. http://www.rusneb.ru — HartmonanbeHast a5eKTpoHHasi OMOIMOTEKa

5. http://elibrary.rsl.ru/ — caiit Poccuiickoil rocynapcrBeHHoi Oubnmoreku (paszuen
«DneKTpoHHast OMOIMOTEKAY)

6. http://elibrary.ru — Hay4Has snexkTpoHHast 6ubaroreka «Elibrary»

7. https://uisrussia.msu.ru - yHuBepcuterckas uHpopmannonnas cuctema POCCUSA

(YUC POCCHA)

8. Meroanyeckne ykKa3aHusi s O0y4YAOIIMXCSA 1O OCBOCHHIO Y4eOHOI
AUCHUITIIMHBI

OcBoenue oOyuaronmcs: yueoHoi aucuurinasl «MaTtemaTudyeckoe MojAeTUpPOBaHue
H CTATHCTHYECKass 00padoTKa JaHHBIX» IPEAIOJAracT U3y4eHHE MaTepUaJIOB JAUCLUIIINHBI
Ha ay/IUTOPHBIX 3aHATHSAX U B XOJ/I€ CAMOCTOATEIBHOU paboThl. Ay TUTOPHBIE 3aHATHS TPOXOJIAT
B (popme neknuii u nmpakTuueckux 3aHATHHA. CaMocTosTenbHas paboTa BKIOYAET pa3HOOOpa3-
HBIM KOMITJIEKC BUAOB U (GOopM pabOThI 00yUarOLIUXCS.

JUist yCIemHoro oCBOeHUsl y4eOHOM JUCUMIUIMHBI U JOCTHXKEHHS MOCTABICHHBIX Iesei
HEO0OXOJMMO BHUMATEJIbHO O3HAKOMUTHCSA HacTosed pabodel mporpamMmbl ydeOHOW IUCIU-
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wirHbl. Ee MOKeT nmpecTaBuTh NpenoaaBaTellb Ha BBOJHON JICKIMH WJIM CAMOCTOSATENIBHO 00Y-
YaloIiics ncnoibp3yer nadopmaiuio Ha opunmansHom MaTepHer-caiite MuctuTyTa.

Crnenyer oOpaTUTh BHUMAaHUE HA CIIMCOK OCHOBHOH U JIONOJIHUTENBLHON JIUTEpATyphl, Ha
npejiaraéMbie IpenoaBareieM pecypchl HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON cetn WH-
TepHeT. DTa HHpopMaLus He0OX0aUMa AJIsl CAMOCTOSTEIbHON paboThl 00yYaroIerocs.

[Tpu mOATroTOBKE K ayJUTOPHBIM 3aHATUAM HEOOXOAMMO MOMHUTH OCOOEHHOCTH KaXI0i
(bopMBl €ro MpoBeACHUs.

lloo2omosKa Kk y4eOHOMY 3aHAMUIO JeKYUOHHO20 MUNA 3aKI0YaeTCs B CIEIYIOLEM.

C uenbto obecrneyeHus yCrnemHoro ooyuyeHus: 00y4yaromuiics: J0KeH TOTOBUTHCS K JIEK-
IIUH, TIOCKOJIbKY OHa SBISETCA BakKHEHIIeH (GopMoil opraHu3anuu y4eOHOTO mporecca, IMo-
CKOJIBKY:

- 3HAKOMMUT C HOBBIM yUeOHBIM MaTepHaloM;

- pas3bsiCHAET yueOHbIE 2JIEMEHTBI, TPYIHbIE /17151 IOHUMAaHUS;

- cUCTeMaTU3UpyeT yueOHbI MaTepual;

— OPUEHTHPYET B y4eOHOM TIpoliecce.

C 3TOi1 LenpIo:

- BHUMATEJIHO IPOYUTANTE MaTepHall IPEIbIIyIIEH JIEKIHH;

- 03HAKOMBTECh C Y4eOHBIM MaTepHaIOM 110 YYEOHUKY U y4EOHBIM I1OCOOUSIM C Te-
MOM MPOYUTAHHOU JIEKIUU;

- BHECHUTE JIONOJIHEHHS K IIOJIyYEHHBIM paHee 3HaHUAM I10 TEME JICKIUHU Ha IOJIAX
JIEKLIIMOHHOH TEeTpajiH;

- 3alAIIUTE BO3MOKHBIE BOIPOCHI, KOTOPBIE BBl 3aJaJUTE JIEKTOPY Ha JIEKLUH II0
MaTepHualy U3y4EeHHOH JICKIUU;

- IIOCTapaUTECh YACHUTh MECTO U3Yy4aEMOM TEMBI B CBOECH ITOATOTOBKE;

- y3HaiiTe TeMy npeicTosel IeKIuu (110 TeMaTHYECKOMY IUIaHy, 0 HHPOpMaLuu
JIEKTOpA) U 3alMIIuTe UH(POpMaIHIO0, KOTOPOl BbI Bia/leeTe 110 JAHHOMY BOIIPOCY

Ilooecomoeka k npaxmu4eckomy 3aHamuio

[Ipu moArOTOBKE K MPAKTUYECKOMY 3aHATHUIO CIeAyeT oOpaTHTh BHUMAaHHE Ha CIEAYIO-
i€ MOMEHTBI: Ha MPOIIecC MPEABAPUTENBHON MOATOTOBKH, HA pabOTy BO BpeMs 3aHATHUS, 00pa-
0O0TKY MONyUYEHHBIX Pe3ylIbTaTOB, HCIIPABICHHE MOMTyYEHHBIX 3aMEYaHHA.

IIpeosapumenvuas no0comosxka K NPAKMUYECKOMY 3AHAMUIO 3aKITIOUAETCS B MU3yYCHUH
TEOPETHUECKOT0 MaTepHralia B OTBEJACHHOE JJII CAMOCTOSTEILHON paboThl Bpemsi, 03HaKOMJICHHE
C MHCTPYKTUBHBIMU MaTEpHAIAMH C LIETTbI0 OCO3HAHMS 3a7]a4 MPAKTHYECKOTO 3aHSATHS.

Paboma 6o epems nposedenus npaxmuueckoeo 3aHamMus BKIIOYAET HECKOJIBKO MOMEH-
TOB:

- KOHCYJIbTUPOBAHHME CTYJACHTOB IMPEMNOJIaBaTeNIIMH C LENbI0 MPEIOCTaBICHUS HC-
yepnbiBaroiieil nHpopMauu, HeOOXOIUMOM IS CAMOCTOSITEIBHOTO BBITIOJIHEHUSI TIPEIIOKEH-
HBIX TIperojaBaTesieM 3a/1a4y, 03HaKOMJICHHE C TpaBUIaMHU TEXHUKH 0€30MacHOCTH MpH paboTe B
ayIUTOPHH;

- CaMOCTOSITENIbHOE BBIMOJTHEHHUE 33JJaHUN COTJIACHO 0003HAueHHOW y4eOHOU mpo-
rpaMMON TEMATHKHU.

CamocrosiTeibHAasl padoTa.

Jliis Gonee yriryOIEeHHOTO U3yUeHHUsT TeMbI 3aJJaHus ISl CAMOCTOSITENTEHOU pabOTHI PeKo-
MEH/IyeTCs BBIIOJIHATH NapajyIeNIbHO C U3yYeHHEM JaHHOW TeMbl. [Ipu BBIIOIIHEHUH 3aJaHUi 110
BO3MO>KHOCTH MCIOJIb3YyWTE HATJISAHOE MPEACTaBICHUE MaTepHalia.

Ilooeomoska k 3auemy ¢ oyeHKoll.

K 3audety ¢ oneHkoi HEOOXOAMMO FOTOBUTCS LIEJIEHANPABIEHHO, PETYJIIPHO, CUCTEMATH-
YECKH U C MEPBBIX HEN 00ydeHus 0 JaHHOW AUCLUILIIMHE.
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[Ipu moAroToBKe K 3a4eTy C OLIEHKOW 0OpaTuTe BHUMaHUE HA MPAKTUYECKUE 3a/laHus Ha
OCHOBE TEOPETHUECKOIr0 MaTepuaa.

IIpy moAroroBke K OTBETY Ha BOIPOCHI 3a4e€Ta C OLICHKOW MO TEOPETUYECKOW 4YacTu
y4eOHOM JUCUMIUIMHBI BBIJCIUTE B BOINPOCE IJIABHOE, CYIIECTBEHHOE (TOHATHS, MPU3HAKH,
KJIaccu(UKaUK U 1p. ), IPUBEIUTE IPUMEPHI, WILTIOCTPUPYIOIINE TEOPETHIECKUE TTOI0XKEHUS.

[Tocne mpemIoKeHHBIX yKa3aHUR y OOydaromuxcs JODKHO C(HOPMHPOBATHCS YETKOE
npejcTaBieHue 00 oobeMe U XapakTepe 3HaHWM U YMEHUN, KOTOPBIMH Ha/l0 OyJIeT OBIaeTh IO
JTUCIUILINHE.

9. IIporpamMHoe oOecniedyeHue HHPOPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

9.1. Hughopmayuonnvie mexuonozuu
1. [TepcoHanbHbIE KOMIIBIOTEPHI
2. JlocTyn K UHTEpHET

3. [IpoekTop

4. Cucrema VOTUM

9.2. Ilpozpammnoe obecneuenue

. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITBIN JOCTYI)

. «Cxaitim» (OTKpBITBIH JOCTYI)

~N NN kW

9.3. Hnughopmayuonnwvie cnpasounsie cucmemol
1. VYuusepcurerckas nHpopmarmonsas cucrema POCCUSA - http://www.cir.ru/
2. I'apant

10. [Tepevyenb MaTepHATBLHO-TEXHHYECKOTO 00ecneveHusi, He0OX0IMMOro0 111 pea-
JH3aNHH MPOrPaMMBbI 10 Y4eOHOI TUCHUILTHHE

1. YueOHbIe ayaAuTOpUU JUTsl MPOBEICHUS 3aHATUH JICKIIMOHHOTO THUIIA, MPAKTHYECKUX
3aHSTHIA, TPYNIOBLIX U UHAUBHUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaIUH.

2. [Tomemienus AJis1 CaMOCTOSITENILHON pabOThHI CTYICHTOB, OCHAIICHHbBIE KOMITBIOTEPHOM
TEXHHUKOW C BO3MOKHOCTHIO MOJKITIOYeHHS K ceTh «MIHTepHeT» U o0ecreueHueM 10CTymna B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENBHYIO CPEly HHCTHTYTA.

3. JlJabopaTopuu, oCHaIICHHBIE TAO0OPATOPHBIM 000PYIOBAHUEM: ITEPCOHATHHBIE KOMITh-
IOTEPHI.

11. O0pa3oBaTesibHbIEC TEXHOJIOTHH
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[Ipn peanuzanum y4deOHOW AMCHUIUIMHBI «MaTeMaTH4YecKOe MOJeJUPOBAHUE M
cTaTHCTHYeCKass o00padoTka [JaHHBIX» TPUMEHSIOTCS pa3jMYHbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH.

OcBoeHne  yueOHOW  muctuiuimHbl  «MaTeMaTHYecKoe  MOJeJMpPOBaHUE U
cTAaTHCTHYeCKasi 00padoTKa JaHHBIX» MIPEIyCMaTPUBACT UCIIOJI30BAHKE B yUeOHOM IpolLiecce
aKTUBHBIX (OpPM TpOBeNeHHs Yy4eOHBIX 3aHATHH B (opme, pa300p KOHKPETHBIX CHTyalud U
MPAKTUYECKUX 3a/ad B COYETAaHMM C BHEAyJIUTOPHOH paboToi ¢ 1menpio (GOpMUPOBAHUA U
pa3BUTH TPOGECCHOHATBHBIX HABBIKOB 00YUYaIOIIUXCS.
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